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IRTRODOCTION

This thesis has been an attempt on my pert to saass in brief
form the inforsation on thip lerge fsally of Barblturates, as it is
mown and recordsd from their introduction to ‘the present time, and
as 1t 15 contained in the libraries at ay dispossl. Ths refereces
have been extracted briefly and to the point with the thought upper-
most of indicating what information on the subjeot they contain, The
barbltals have attained sxeeptionel quelifications in thelr several
fields, but, owing to their repid multiplication, a thorough study
snd classification of their medieinal properties has been neglected,
It 1s evident that vhai we need 1s not more hypnotic barbitals, but
a more thorough understending of the ones we have, Hay this thesis
be of mone asslstace in atteining that end.




Elstory

(1, 2, 4, 8, 9, 10, 11, 12, 18, 14, 17)

The barbiturates sppeared first in 1908 wvhen Muil Fischer and
Yon Mering (15, 2, 9) reported the hypnotie properties of Hlethylbar-
blturic acld, then called veronal, Earbital was fisclated before by
Conrad snd Quthseit (10) in 1882, but 1t was not until 1903 that the
hypnotie pPropertilies were suspected. Their chemicel relation to ures
z!l!d o)thcr ureid hypnotics 1s indicated by the structural formulss
s 8.
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8ixty derivatives of bartituric acid are known (8), muech ae
barbital, phenobarbitsl, aaytol, etc., Lut there is possible as large
s pumber as 1,225 with no more then gix carbon atoms in the side chain.
Meny poseible varistions of the side chains have been pPrepared and tried
einge 1805, in sn attempt to improve upon the hypnotie properties of bar-
bital or to produce hypnoties covering other fields of hypnosis,

In 1918, Professwor Stleglits of the Federsl Trade Commission of
the U, 8. A. urged that Barbitel be the official nene for the hypnotie
then known as ®veronal,® (11). It was in the same year thet Grest Bri-
tain, realizing the increasing danger of sllowing these important hyp-
noties to get into the hends of the laynen, had, through the Privy
Counell, all barbitals them known Placed on the poison list (12), which
Permitted their sale only on an order from a dogtor. As the newer hyp-
notics of this seriea were 1polated, they were found to have properties




suitable for snaesthetic and Pre-snaesthetic upes. The dmnger of
barbltale incressed as a result of these new uses, as they involved
the use of intravencus injection., Thus it was that in 1933 the Jaeri-
omn Medlocal Association {14) mede & rule sllovwing the injection of
barbiteks only where no ¢ther mode of admninistration wes feamible

and at the ssme time llsted cases mhere the injection ecould or could
not be used. A1l barblitals appeared on the Poison List on this oone
tinent in 1986 (4),

At the present time, ss more is being lesrned about the action
of the barbitals, they are coning to bde classified according to their
most satisfactory uses and some are used particularly for hypnotie

“agtlon, some for sedstlives, some for pre-mmsesthesia and 0 on., in
1nportant field now entered by these hypnotics is that of obstetrie
axnesia, Pentobarbitsl, Pernocton snd Rectidon (80, 263, 288) appear
10 be the ones best suited for this field,
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Cheistry

Preparation (4, m, a, o2, £5, 119, 185, B9, 290, 244, 248, 247,
252, 253, 257)

In general, the Preparation of these compounds consiats of the
condengation of s di-ester of such & nature s %o glve the desired side
chein with urea, In the case of Barbital, the diethyl ester of dlethyle
malonig scid- is the substance that s condensed with ures {0, £1).
Until recently the chlef Problem was in finding a chesp suitadle source
for these complicated esters. The prepsration of barbital 1s started
with monochloracetic scld., This is treated with wodium cyanide and
the resulting product hydrolysed with HCl in sleohel, yleléding the
eothyl ester of malonie ecid.
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Methyl eysnoacetic ester and diethylmnalonyl chloride are other
substences which, when econdensed with urea or uresa derivatives, Prodice
barbital {21, 22, 28, 155), Cysnoutyric ester is a produect which may
be used for condensation with urea for barbital preparstion, dbut is not
commonly vaed, owing to the diffioculty of its preparation {119),

The preparation of phenobarbital §is now dased eonmercially on
tho sane baaie principle as that for ell bdarbiturate preparstions, but
the Preparation of the condensing ester Ls more difficult. This is
due to the fact that the phenyl group must be the one started with, as
it 18 hard ¥ introduce into s compound, Hence 1t is that in the Pre-
paration of phenobarbitel (20} benszyl chloride ie the starting point,
Bengy) chloride is converted into phenyl acetlc ester by treating it
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first vith sodium ¢yanide and then hydrolysing with acid in the pre-
sence 0f alcohol,

,"‘cﬂaﬁmza + N0 > CglgCHoN 4+ NeCl

Benxyl Benzyl
chloride cysmnide

CflsHgt + CHOH & BQ ——> CglgCHy000CyAy

Beanyl = = - . ' Ethalpheyl-
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'nle'eﬂxylphenyla'eoﬁtc 1» condensed in the presence of slechol md Xa
to form, with ethyl oxslate, sodium phenyl oxaloacotats -
| - 000CgHg
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This, when treated with HCl, removes (O and replaces the ¥a for H,

This H 4ip ethylated end the product condmsed with urea to give pheno-
barbi tal. ' I

Dial 18 Prepared from the condensation of ethyl ester of dl-
allylmalonic acid end ures (219), BReonal is prepared from the con~
densation of the esters 4f butylethylmalonie or Wutylethyleyanoacetia
aolds with urea (R44, £46, 247), Ethyl aster of ethyl hexylnslonate
1s the product condensed with urea to produce Ortal (RB57).




Relation between Hypnotie Effect snd Chemical Etructure
(18, 77, 109, 140, 148)

On studylng the chemical structure of these hypnotiecs, we find
‘that we can 1dentify the hypnotig eoffect with chemleal groups pressnt or
their arrsngement in the molecnle. The hydrogen e«toms on cerbon § are very
reactive and 4t 1s these on which the chief and most effective substitution
takes place (15), If thess hydrogens are replaced by halogens 4t is found
thet one of the halogens 18 more active than the other and 1t will resct
to form eompounds with primary snd secondary smines (115), The properties
required in the pide chains on earbon § may be summed up ag follows 3=
(1) two hydrocarbon groups are required (110, 11%), (2) the two groups
must have a totel of 4 carbons end not more then 8 cardons (112), (3) one
zust bs sn open chein, (4) not more then two alkyl groups should be aro-
netio in character (112), (5) benszyl group causes syaptons of tetsnus
(110) or conwvulsions (112), (6) say substitution in phemyl group on carbon
§ renders ths drug inastive hypnotically (114, 115). Alkyl substitution
on ¥ reduces durstion of action (18l). There is & parallelime betsem
the »zr;d.;lon mefficient of the barblturates and their hypnotio effici~
eey (108),

Hany derivatives of barbiturie acid have beem Prepared but in
post cases physiologleal informsiion on them has not been obtained, or, in
sone csses, thet whicgh has bem obtsined 1s not mufficiemt,. Seversl thio-
barbiturates have bem prepared, both by mbstitution on carbon 5 end on
other positions (116, 128, 130, 155), In soue cases (130, 13Z) these thio
derivatives have bean reported as producing prompt sleep with rapid recovery.
Fentags, in the 1956 Year Book of Therspeuties (130), evaluates pentothsl
sodium and accepts Lt as a suitedble hypnotic md pre-snaesthetic,

BanYy ether derivatives have Deen prepared showing hypnotie pro-
perties, tut on the whole are not entiredly satisfectory. Rill and Keach
of Yale (1275} Prepared nine, Basterfield of Saskatohewan (158) Prepared
2 ethoxy-barbituric acld, tut 1t required exgeedingly large doses for small
depressent sction, This same condition, togetber with veristle toxtelity,
was found by Underhill snd Johnason (1295 who prepared sther derivatives
md classified them, N-mono or di- elkyleted, 5 cyclo hexemyl or cyclo-
pamatmyl = 5 « alkylbartiturie seids have been Prepared snd are soporifie
{140), ¢ no further report has been glven,

1o butyl = B ~» propyl bartdturie ecid {(14) and ¥ - =yl =
othyl dartditurio aclid, prepared by Dox and Jones of Perke-Davis Research
Departaent (148), are powerful bypnoties. It has been found since that
:l:-;;rl(.laﬂ)xyl barbituric acid (smytol) 18 a better hypnotie than the
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tificatio (24, €1, 154, 107)

Bince much experimenting has been cerried on in barbiturate
research, nany ldentification tests have bean worked out for the Purpose
of barbltal fdetification in tissue, blood and urine and for individusl
identification, 1In oases of {dentification in urine, blood and tissue,
the extraction 1s made with chloroform from urine acidified with HQL
md from blood after sodium tungstate and HyS04 have Leen used e pre-
cipitants. The tismie i3 prepared for extraction by mesns of Cufd, or
1iquid atr (25, 35), Once the sxtract is obtelned, the Presence of the
barbiturate 1s identified colorimetrically with (a; cobalt scetate and
{aoprolemine {25, 3%, 54, 38), (D) copper end baryte (28), (e) micro-
sublimetion method by Masher and Rolack (28}, (4} BeROy; md Eg80,, in
which the depth of the strav or drowm color ia oompared de). Extracts
are made from tissue by mesus of hot sloohol snd tartarie actd (4).

In vitro the barbiturates sre 1dentified by thei{r physical
properties, erystalline structure {29, 184; s end by thelr reactions to
precipitents such as copper and baryta (28) and berdberine sulphate (27).
Derivatives, such az the xanthydrol and p-nitrodensyl derivatives, are
prepared (%0, 5l) end their physicsl propertlies are conpared, The p-
nitrobensgyl derivatives have provan the better for idmiificetion of
this nature (81),




Pharmscology

Loeetion of the Centrel Depression (g, 5, 58, %0, 54, @, B21, 255)

, In the large smount of work recently done on the hypnotie bare
i turates, much material has been brought to 1ight on the action of these
drugs on the varlous organs snd tissues of the body, Keeser {1927) places
the scene of ¢mtral depressirn in the cerebral oortex and probebly aleo
in the subcortical ganglia, especially the hypothslsalc portion of the
dlengephalon {2, 5). Kopponyl found that on injection of mmaesthetie
doses of bardi tal the drug was found equally distributed in all parte of
the gentral nervous system (5). Dille, Linegar end Kopponyl (50) claim
that no orgsn has any specific affinity for the barblturates, but barbitsl
13 less concentrated and petobarbital more concentrated in the brain thmn
in other orgens. Phmobarbital does not set pn the sympethetic or pera-
sympathetic nervous system, Barbital, however, reinforces the excltaddility
of sympathetie innervation snd a paralyxing action on the irritability of
the Parasyspathetic Snnervation (61}, Fabdbre (54) has shom that the pla-
cental meabrsne is perfectly peraeable to barbiturates. Dal constricts
the blood vessels in the brein (271), glving 1t a useful quality when used
in snsestheslia for head operations, Ipral sffects the higher gerebral
centres {£35). .

Cireulstion (2, 45, 44, 45, 48, 47, 48, 87, 5B, &, 150, 164, 175,
13, 18

Formerly it was believed (Impons) that there was a rise in blood
pressure when barbitale were aduninietered, but Gruber and Backett of Wesh~
ington (45) and Gruber and Foberts {44) and inderson, Chen and Leske {48)
clata they havs reason to believe that bleod pPressurs falls with the in-
Jeetion of the barbiturates, Barbital wes the grestest offender in this
rempect, causing the greatest fell and slowing the heart deat at the same
time (48, 60), Zerfas and MeCullum, 1929, and Keson end Daker, 1950, (%)
¢laim that the fall of hlood pressure is due to the rspid injection end
of %00 congemntrated solutions, They maintain that with siow injection
of dllute polutions no drop in blood pressure is observed. Although vase
eonstriction ia possidle with concentrated sulutions which lower pH, it
18 usal to have vaso dilatation of the gerebrsl vesssls with barbltsl
amd phenobarbital, sodivm, saytel, i1eopropyl sllyl darbiturie acld {43),
These actions are directly in the walls of the bleod vessels (485). It
was found (46) that there was s lowering of Blood sigar and g fell of ¢o-
sgulation time of the blood and & fall in mnal temperature for some period
of time, up to 44 hours, during barbltal parcosis In pigecns and eats,
Basski noted also the delay in cosgulation time in barbital and phenobar-
bltal narcosls {57). No chenge in blood count is noticed even on long
treataent with barbiturates (47). Pernccton, saytel and sandoptel are
the most toxie to elrculation {58), Phemobartital and pentobarbitel
lower blood pressure (175, 198), Auytal strengthans the beat of the
heart (ﬂs)n




Respiration (2, 45, 48, 1%, led, 198, 208)

The respiratory centres are affected to a varying degres, depend-
ing on the size of dose, the mode of dosage and the repidity of adminis~
tration {Zerfos mnd NeCullum (2)). As & rule, however, 1t 49 accepted
that with intravencus Injections of clinical doses of iprel, neonsl, bare
bltal, phondorn, saytsl snd dlal, respiration is more shallow btut slightly
accelerated (£, 48), Phenobarbitel and Pentobarbital have a sedative _
sotion on the respliratory system. Phenobarbitsl kills by perslysing the
syates (184, 198), It is cleimed by some (150) that barbital s without
effect on respirstion and that smytal (20F) diminishes 18,

fmooth Wuscles (2, 65, 65, %08, 259)

tmooth muscle is d-proued to a nr:ring degree with barbiturates,
Clinical doses do not produce significent effects and even in full snaes-
thesia the depression is less then with ether. The contractions of the
parturient uterus are not effected by the full spalgesie dosage (2).
There is a reduction in motility of the gastro-intestinsl tract md loss
of tonus and delay in the empiying time of the stomach (2), (Gruber, 65).
Maytel does not affect rhythuie sontrastion of the uterus of guinea pigs
(208), Ortal (259) is claimed to be more active in deprnuing exol sed
mooth muscles than 1 enytal.

e

Basal Netabolim (2, 43, 280)

On the whole, the besal metaboliss is not significently changed
even by full hypnotio doses (2). Ipral, modius barbitsl, neonel snd
phanodorn decresse oxygen consunption and smytal and phemoberbitel incresse
oxygen consmption, while dlel has mixed effects (48), Pemocton mnd
Phenobarbitsl cause transitory inhibition of Juresis (2&).

Temperature (2, 48, 196)

e partly to depression of the medillory cenires sad partly to
dininution of movement, there 15 a slight lowering of temperaturs in se-
dative doses and marked lowering in coms {2). There wap a definite foll
in enal temperature in narcosis of pigeons (46).. Pentobarbitel (196)
lowers body teaperature,
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Fate and Exeretion {2, 5, 4, 8, 56, 42, 5B, 144, 154, 178, 234, 262)

The excretion of barbitel cecurs practieslly exclusively by the
vrine, the fasces containing only traces. The totsl recovered snd the
speed of excrestion vary greatly, and these differances are chiefly res-
ponsible for the verying duration of the aotion (2, %), The action of
Parbitale (6) depends pn the effect of side chain oxidetion 4 the longer
1t takes £or the drug 0 be oxidiged to Darbiturie acld, 1f it is oxiw
dlzed to the acld, the longer the sction will persist. Barditurie scid
is inert. Barbltel is excreted umchmaged, tut only 258 of phenobarbitel
emd 5% of phanodors 18 excreted unchanged (4, 144). Dogs differ from
uant in that 70 %0 85% of barbital is excrsted in thelr urine unchanged
{42). The Produets of the reusining barbital ikre not knowm, The rate
and degree of excretion of these hypnotics are not affected by dluretics,
Excretion decresses in order - dlpl;, necnsl, phenobarbitel, pemocton
snd soytal (86, 154}, Physiologlecal sslt eclution or glucose solution
have desn found t0 be the beat diureties in cases of barbiturate poison~
ing (5%). Ipral is known to perpist ia the Lody for twenty-foyr hours
(254). ¥Non toxle acetonyl compounds are the products formed in oxidation
of noatal ‘snd pemnocton {282), It has beem shom (173) that phenobarbital
is excreted by the mammary glends, 86 that care must be used during the
nursing period, : . ) S
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Polmning (2, 4, 7, 85-108, 154, 10, 181, 218, #9, 254) .

Bartlturale polmoning 45 falrly common and though sometimes
caused by ever-suscaptibllity, is generally cmused by over-dosage,
el ther {n therpeutio use or with muicldal intmt. The sypioms of
aoute polsoning are those of mental confuslon, nauses, muscular wesk-
ness, inevo-ordination, snd later, with marked fsll In blood pressure, -
depreasion or even parslysis of vespiration, Asphyxial convulsions .
and mydriosis may cecur, Renal neerosis has been reported., Death
is emised by paralysis of respirstory organs {2, 92, 94, 154},
Chronle polsoning 18 symptonlzed by rashes, cysnosls, cerebration
and crsup-like pains and near desth broncho-pnemoniz sppesrs (4,
86, 180, 181, 182). Renel and hepetic lnsufficlency, hyperthyroidica
snd severs toxemias are conditions whlch moke s person musceptible %0
polening (103). Aaytal 1s claimed to0 be the lesst toxia of the bar~
bitals (7), but has showm akin reches, sudjectlve nerwus syste,
tachyoordis and slight snaeisa in certaln cases {218), Luminal hes
frequently (180, 181, 182) ssused syaptoms of chronic poisoning.
Evysen {93) has caused widespread paralysis following its use for -
generel anaesthesle., Dlal {2189) hes been Xnown to gsuse skin rash
snd fever, while phensdorn (254) causes respiratory fallure and lung -
edeus in toxis doses.

In chronlic polsoning removal of the drug sesss to be mfii-~
clent to return the patient to nomal, but in semte poimning more
rapld mesns of removing the drug from the aystem must be tsken, The
treatnent should consist of evacuation Aif possible, snd adninistration
of stimulants, Pierotoxin (98, 99, 98) has attempied to attain the
ope market several times as an efficient antlidote, as §t is cleimed

8} to csuse a rise in blood pressure, (b) to prevent & steep fall,

e) to stiaulate respiration, mmd (d) to maintsin respiration even
aftor cardiac stoppage. The American Mediesl Associntion (97), how-
over, will not permit its free sale as yst, ss they are not completely
satinfled with the clains made for 4t by the manufacturer. Lumbar or
cisternal dratnage (104) 1s tried in very scute Dolsonings, Eleed
letting end artificial respiretion ars possible treatments (100, 86},
together with the sdninistration of sdrenalin or ephedrine HCl or -
strychnine ss mntidotes, Coranine haz been recommendsd ss & sultable
antidote (105}, but eloohol L& still superior to St (108), As yat
the most rellable end commonly known satidots 1s strychnine, The
statanent has Deen made by one suthority (85) that less than 1% of
all suleides csn be stiributed to the barbdbitals, ‘
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Addietion (e, &, 82, 89, 61, 101, 102, 184)

Addiection to barbiturates seems t© be scquired fairly resdily L
(2) end may lead to chronic polsoning which 1s charscterised by con- -
fuelon, mild dementls, deuility, stexis, gastro-intestinal irritation,
snaenis and hematoporphyrin, Cempbell (82) states that *feer of hahit
formation 18 xuch exeggerated;® other experimenters (3, 89, 101, 102,
184) definitely report addictiction, 1f not to all people, at least to
& good many, However, long continued sedative therapy does not produce
reduction in the original intelligence guotient (91), though barbital
addiction is umally noticed in persons with lower then the average
intelligence quotient,

Toleramce by Habituation (2, &, 87, 234}

Repeatad sdeinistration diminiehes somewhat the hypnotie
effect and ralnmes the fatal dose to perhaps double {£). It moecue
0 be & fset that continued sedative therapy with darbltals does
producs a notioesble tolerence snd this fact bas bean proven in the
case of rats by Stenton (87). Iprel tolersuce is not resdily estsb-
1ished {254), Eddy {El) oclaims that after repeated aduinistration of |
barbital and phanodors in cats, no tolersnce was observed,
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Therapeuilie Uses

As Hypmotie (1, 2, 8, 7, 69, 75, 18, 152, 157, 189, 142, 1%0, 152
162,"184, 168, 186-189, 200, 202, 219, 220, 254-245, &
255, 264, 286, 257, £10)

Barbital snd 1ts derivatives are decidedly more actively hyp-
notia andé somevhat more snalgetie than chlorsl hydrate, Some of the
derivatives are even more hyrnotie¢ than barbital L1tself, but usally
thelr mergin of safety is not as large. The action of thess hypnoties
19 slovwer than with ghlorsl hydrate, but more rapid than with sulfone-
methane, In the sbaence of pain, mall doses usually induce aleep
within helf sn hour, The sleep lasts from 4 to 8 hours, depending
en the individual; the drug and the dose., The patient geerelly .
awgkens refreshed, tut occasionally there is lassitude, vertigo, head-
sche, nausea end dierrhea (1, 2, 5). Barbitel produces s natursl,
dreenless sleep, lasting for § to & hours, vhile phenobarbital pro-
duces a patural sleep for 3 %o € hours (2), iaytal and pentobarbitsl,
on the other hend, Produce a slesp of much shorter duration (8) and

the patient has decpor lassitude and vertigo on awakening,

Barbital ftaelf poems to be the mcet satlisfactory hypnotie
of this series for simple insomnis, nervous insomnie, and ineomnia
from cerdiec dlmease {150), Only small doses of barbital are required
for insomnia {152), Amytal is claimed by Lilly Resesrch Laboratories
(7) to be a better hypnotic then barbital, tut practically, this hes
not yet beent proven, It has & more valuasble use in pre-maesthesia,
Phenobarbital (€9, 182, 164) 1s slso & good hypnotio, Its toxic
properties are higher than those of barbital, The hypnotic propertles
of phenobarbi tal are improved wheh calclum 1s administered along with
tal {266) are all effective hypnotics with reamonable margins of safety,
Thelr toxicity 1s higher and their after-effects more pronounced than
the corresponding ones for barbital., Pemntobarbital (187, 188, 188,
189( is offective in smaller doses then thet required for barbital
and 1te action is more repid, lasting around four hours. Iprasl pro-
duces a good sleep (2354, 238, 257, £38), tut due to $ts long remsining
after-effects the Patient 4is likely to slee® well the pecond night on
the one dose, Nostal (250, £40, 242) is offective as a hypnotie (twice
as xuch as darbital), tut has undesirable sfter-effects, Neonsl (2435,
245, £49) 1s three times as sctive hypnotieslly as barbital., Ortal
(255, 258) also 1s more effective than bartital, it has less toxiec
properties, but the effect is shorter. Hence it 1gnot entirely suit-
able for eimple hypnotic action, N~amyl ethyl barblturie acid {142)
vas introduced by Parke Davis (1928) and was claimed to have excellent
hypnotic properties. Bince then 180 amyl ethyl barbiturie scid has
proven superior. The thio-barbiturle acids {(18), phenyl allyl bar-
bturic acld (129) and ethylene N-N' bisbarbitel have all laid clain
to hypnotie properties. The latter, a dl-molecular compound, is claimed
to be three-fourths as hypnotic as bartital, Rectidon %» a hypnotiec
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snd sdninistered rectally. It is clalmed {£70) that 4% hae no effect
on hesrt or blood pressure, Eldoral, ethyl pentamethylene uramil
(£87), 1s not claimed to be & hypnotie, Rt produaes a preliminary
condition for prevention of nervous insomnie,

\

As Bedative Q, 2, 5, 150, 162, 164, 200, W1, Wz, 259, 245,
S 25, 268, 267)

This field 1 sluiler to that of the bromides tut the bar-
blturates act much more promptly and may be used to produce much more
profound effects. They are useful in toxie goiters to lower the ner~
vous exoltebility, the muscular sctivity snd the basal metabolism,

The nervus voniting of pregnency has been trested suscessfully with
these hypnotics, phenobartitel, in particular, one hour before mesls
and at bedtime, or hypodermically every four hours, This sgent ia
sinilarly ussful es a preventative of sea-sickness {1, 2, ¥, All

¢f the barbiturates have sadative properties to s greater or less
extent, Thelr use as such 1s controlled, however, by their side-
actlons., Phenobarbitsl at present is the nost sultable for atraight
sedative use (150, 162, 164), Anytsl 1s claimed by Corven (202)

to be unsatiafactory 2s a daytine sedative, XNeonsl, on the other .
hand, exerts a sedatlive action 10 em exceptional degree and i use~
ful, therefore, in high nerwus tension, neurosis and other conditions
in which s sedative is regquired (245), In many cases of the shorts
acting bypnotics such a8 smytsl, phenodorm, nostal, slurate, the .
sedative action is controlled by the dosege mnd the dosage in these
drugs is kept quite low, :

-

Ipilepsy (3. 2, 5, 162, 184, in, 7).

- ‘The bartl turates are active in diminishing the number and
severity of the attacks, especially of the motor type, and thus in-
direetly iuprove the mentel and physieal condition of thae patient.
The izprovenent persints only during the medication, Acute aitacks
ars controlled more efficliently than chronic or mild seisures snd
idlopathie and traumestic epilepsies are more amensble than the sem-
1ile mad syphilitic. The effects and afficiemey sre about the same
ag vith dbromides, tut elther may succeed vhen the other has decone
ineffective., The two mediganents srs often combined to reduce the
dosage of both, The barbiturates have several adventages Over bro-
nides in that the improvement 1s nore rapid and the undesirable side
actions sre less (1, 2, %). Phenobarbitel is ueually the hypnotie
enployed (2, 162, 184) and 1s moat effective, Care sust be tsken
vhen using it in this espacity as tolerance is apt to be established,
necessitating increese in dosage, Serious relapse hes deen observed
in epileptioc Patients following the withdrawal of phenobarbitel {162),
Cushny (176) believes Phenobarditalts greatest agtion to ba in the
treataent of epilepsy. flutonal (271) has Deen recommended in the
treataent of epilepsy.
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inticonvulgant Aetion (2, 170, 176, 199, 202, 26, 7A7)

. Conwlsions of the eentral organe, sich as those produced by
stryehnine polsoning, meningitis, tetanus, scleapala, ococaine poimon~
ing and iaslin overdvsage, ares effectively controlled by the barbitue
rates. Tatur and (ollins in 1925 showed the sntegonistic setion of
barblturates against cocailne poisoning in dogs (8). Phenobarbital
{176) has been used effectively in the control of conwulaions in strych.
nine and coceine poisoning. Aaytal {202, 2.6, £L7) has proven more
eoffeotive in the modern treatment of strychnine poisoning. The treate
nent conalsts ohiefly in intrasvenous administretion of sodium smytsl
during the premonlitory stage or when the convulsions have begun., The
dose 15 usslly 74 greas, Sodlum pentobarbital is uased intravencusly
in the ssme mamner (129) but 1s less effective in equivalent doses,

nslgetic Action (2)

Ordinary hypnotic doees have linlited malgetic propertien.
Cliniceally relief has been obtained in severs burms sd in syphilitie
gastrie erises by pentobarbital, .5 to .8 grans, NMigreine and peroxys-

‘mal amd recurrent headaches respond falrly well to phenobarbital three
tines daily, The barbiturstes are preseribed in conbinstion with anti-
. pyretic mmalgesics in the treatment of hesdeches and muralgie md
nmﬂtle pains (R). , _

*

Prdhimn‘ Tranquilisation , (2, 150)

The barbiturates compete with morphine in this fleld end g
thelr sction may be graded through a wider scale, If sleep 1is de-
sired 1n o hurry before operation, 4t may be secured by intravenous
injeotion. 1In loecal snaesthesla, the berbiturates have the sdditionsl :
sdvantage of being s prophyisctic sgsinst scute Polsoning by cocsine 1
snd proosine, A combination of morphine and barblturates is sffeftive,
Pernooton ecannot be used with morphine due to the danger of the addl-
ticnal depreseion, The long sleed and smesia sfter the operation
sase the ordeal for the patient, and those who have been subjected to ]
seversl snaesthesias gemerslly prefer the barbiturate and X0 or 1
ether sequence, The chief disadventsge of barbtiturates consists in’ [
the varying susoeptibility o the depression and in the duration of
the post-maesthetic stupor, ¥When this is too prolonged 1% nay de
a posltive advantage by resting the patient, as with pentobarbitel
tut 1t lizite the use of barbital snd phenobarbital unrtal md per-

nogton are intermediate.,
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In Ansesthesia (2, 5, T, 72, 74, 80, B3, 84, 130, 168, 183,
186, 190, 195, 185, 0-208, A5, 28, 225228,
£n, 285

The barbiturates have three prominent uses in enaesthesia,

They may be used as besal snaesthetics (Predel and Perlis, 1924 (2),
a® premedication to snaesthesia (Bruma, 1927, (2) or for obstetris
sznesia (Distkin et o), 1929 (£). Of courss, being non volatile
they must be adninigtered rectally, orally, hypoderaicelly or by vein,
Tais fect mtalls a »ore prolonged snd oontinwus setion, tut allows
~no flexibility., One more dlsadvantage is the duration of stupor which

nay last for hours after the operation, On the whole, except in ex~
perizental work, the nse of the barbitals for basal anaesthesia is
not Justified, as thelr adventages 3o not cutweligh thelr disadvantages.
Swangon (195) has classified sodium pentobarbitsl equal to sodium smy-
tal in bassl angesthetla properties, but both are more satisfactory
than slther sodiuam phenobarblial or sodium barbital, Klsindorfer end
Helsey (74) also belisve sodiva emytal 1o be efficient, but maintain
that dlel and 1s0 propyl sllyl barblturie acld should be usad with
esution as bassl mmsesthetics. Desplas (84) has recommended etho~
tutylethylbarbituric acld as g satlsfactory basal sasesthetic when
adninistered intravenously. Yantus, in his 1938 Year Book (1X0), lists
the advantages of pentothsl sodium as a basal pnaesthetio, He claims
1t &8 safe, repidly broken down, 1s smoother snd cwases less twitching
then does wvipal, It has no effect on the blood pressure, but is de~
pressive to respiration, The recovery 1s slover than with nitrous .
oxids snd there is no vomiting, This material 1s from clinieal data
supplied by Jaman znd Abal.

Even greater use 13 now being nade of the barbiturates in
eonjunction with s surgleal ansesthetio {2, 5. They sre used as
premedication to the wolatile angesthetics, ether, ethylene or nit-
rous oxide, Thelr use with the latter has pProven most offeotive mnd
is a definite ascession to snassthetie technigue, ¥hen these hypno-
ties are adninistered before wlatile snaesthetics, the patient has
no senge of suffocation or induction of general ansesthesia (188),
The mmount of N0 or other general anassthetic can be decressed and
& larger oxygen supply maintained, thus eliminating cysnosis. Post
operatively the patients are free from nausea, yomiting and larmgesl
mucus, BStormont, Lampe and Barlow {71) have determined sllonal, disl
snd neonal to be the most efficiemt in nitrous oxide snaesthesia ss
& X ainute snaesthesia may be obtained with 20% M.L.D, with B5-15%
mixture of the gas and oxygen, whereas with barbitel snd amytsl 45%
of H.L.D. was required. Barlow, Duncan snd Gledhill (72) with a
80-80% mixture of gas found X% K, L.D. of pentobarbital was required,
57.5% M.L.D. Of Panodora end 45-50% M.L.D. pernosoton, Sodlum mmytal
used as Pro-ansesthetic medleant (201, 208, 205) produces s quiet
sleep of several hours after the operation, Pentoberbital (190, 193,
163) synergises with morphine when both ars used. Morphine, on the
other hand potentistes suytal, In pre-ansesthesia peatobarblital may
be administered orslly or rectally, It may be used to advantage prior
to local or spinal anmesthesia (186), EPEvipal (227, 226) has been
highly recommended as a pro-snaesthetic medicamt, but 1ts sdventages
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are not sufficient to warrant 1ts acceptance by the medieal profession
{225), Patiemts must be Prone, not old or faeble and & constant alrway
must be meintained with this hypnotic (228, 25%), Evipsl has been
found efficlent in enassthesis for radiua therapy (251). Epinal re-
flexes remain active shen dial 1s used (2720),

Obatetrie Aunesie (2, 80' 81’ 191' 192‘ 261, 283’ 268, 289)

The barbiturates have shown their effectiveness recently
in producing obatetric smmnesis. They are used not with the intention
of total mnaesthesia but to indues a condition where the patient is
drowsy and drops off to nleep hetween pains. The pains are not dle
ainished tut are 1ittle falt snd not resembered. The labor 4ix not
delayed, ciroculation, respirstion snd temperature remsin normel, the
bables are not parcotised snd breathe proaptly. This effeot requires
& full hypnotic dosage of the drug by mouth or rectun at the beginning
of 1labor and repeated shen the cervix hag dflated S or 4 cou. (2},
Barbiturates, it ip stated (81), are less veluable when used slone
than when used with other &rugs. Vhen using Pemtobarbitsl, 3 grains,
the patient sloeps or doses Detweon Pains and the uterine contractions
are unaffected, Complete smnesia may be Produced with larger doses
(191, 192), Pentobarbltal hes proven more sfficient than barbital
md smytal in combingtion with ether In producing obstetric smnesly,
due to 1ts lerge ratio (2.7) of the ¥, F.D, %o N.E,D. (80), Pernocton
(2681, £6%) has been used and slmo reotidon with no 111 effects to
sother or child, The latter {268, 269) 1s adeinistered by rectun,
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General Properties

(2, 19, 156, 162, 165, 185, 184, P74, 275)

The barbi turates are erystalline or hygroscopic powders,
odorleas, colorless, with a taste alightly ditter., Thelr melting
points range from 122° to 2P, The acids are mearingly soluble in
water tut readlly soluble in ether, slovhol, chlorofora, sclutions
of slkall carbonstes snd slkall hydroxides. The sodium salts, which
have an action similar to the parent hypnotie and are used for solu«
tlons intemally and intravenoualy, are readily soluble in water,
paringly soluble in alcohol and insolutle in ether or chloreform.
The tests for purity include chiefly those for chlorides, sulphates,
readlly carbonissble substences, salts of hesvy metale and, in the
case of the sodium salts, a limit of the free acld, {Complete phy~
doal)properﬁ.u are given in the officlsl references under each
drug. -

Io dispensing,the sodium galts of barbital and phamodare
bital may de dimpensed interchangeably with barbital and phenobar~
bital, where their physical properties indiecate. Yor hypnotie use
these drugs are dispensed in tablet or cepmule form, for aixtures
the sodium salts sre used, In the case of intravencus injection,
when the substmuce must be sterile, the sodlum salt {s used end the
sterilising 18 done by tyndaliszation (156, 182, 183}, The Taclds”
decomposs on heating with alkell earbonates or hydroxides and solu-
tions of them and cslomel darken slowly (158). The sodium gelts sre
inconpstible vith ammoniuz salts, scid salts, morphine HC1, Tr, Clio-
chona and frult essences (158, 162, 165), The wnd productas of pheno-
barbital decomposition in aquesus solution have bem studied (184,
185) and phenyl ethyl scetyl carbaaide and earbon dloxlde have been
identified. Qlycerin is a good vehicle for the barblitals sad die-
gaisens the taste nicely (19, 274, 275),

The mode of sdnlnistration, shether by mouth, rectum, smub-
cutanecusly or by vein, 1s determined by fastors of the partioculer
ease, It is usaal to use oral edeinistration for sizple insomnia,
Ia ansesthesia the usisl methods of adninistration are intravenous
and regteal, Oral adzinistretion 1s the safest smd the cne Preferred,
except wheny rapld reslts are required snd then intravencus admibie~
tration may be employed. The cholice of the drug is deterzined by
(s) Lts safety margin {2, 5), that is the margin allowed by the diff-
erence detwesn the minilzum effective dose and the minluum toxie or
fatal dose, and (b) duration of effect. Pentobarbital ranks high
in both eriteris, having a large safety index snd short duration,
whem oonsldered &s a pro-enaesthetic. There 1, on the whole, a
wider range of ¥, E.D. t0 #,L.D. (87) for anytal then for barbital.
In the case of adninistering for premedication, a hypnotic dose 10
glven the night before the operation, 0One and a helf or two hours
before the operation pentobarbital mdium, 5 to 7% grains, 19 given
orally, or sodiusm amytal, 5 to 9 grains, Norphine is then eduinis~
tered one half to thres quarters of an hour before the operation,
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If the barbitals are injected intravenously, the procedurs is reversed

amd xorphine 1p given first, followed ten minutes before the operation

by the barblturate, injected slowly by veln as & 10% aqueous solution

of the sodium salt (2). In obstetric exnesla a full hypnotie dose is _f
glwen orally befors labor commences, then after the dilation of the :
worvix a further dose 15 given intravenocusly {2), For sedative action j
the barbl turate is aduinistered in tablet form threeo times a day. : ~

e A




Advantagep of the Barbi turates

1. The effect of the barbitals is prompt, securing dresnleas
sleep in 20-X0 minutes after oral adnministration and immediately with
intravenous injection.

2. The degree of astion may be easily graded by the dosage,
from alightly sedative to ecouPlete coma.

S, The ¢irculation, respiration, metabolism, mmooth muscle
resaln practically nommel with full snsesthetle doss, not belng dis-
turbed until near toxic dose s resched,

4. No undesirable after-effects are noted after the duration
of nareculs, :

8. The drugs may be adninistered by sll channels, mouth, rec
tum, hypodermically or by vein, since they cause no periocus locnl irri-
tation,

6. There 1a no danger of seriocuas accumuletion, praeticauy
no habituation snd smsll liability of sddietion.

Dl sadvantages of the Barbiturates

1, Individuals very in their response to the drugs, some to
a marked extent,

‘ L !‘requmtly there 1a & period of nxcitement md {inedristion
before the true hypnotie effeot becomes operative.

S, The slesp end hedetude may be prolonged to sn undeairabtle
degree, _ '

4. Severe choleras-like dlarrhes has been reported,
5. In oome individuals marked skin resctions ogour.

8. In exceptional esses collapse occurs.

,,,,,



Conclusion
(98, 89, &9, 108, 118, 128, 129, 18, 187, 138, 140, 141, 148, 147)

It sppears that, though we have numerous hypnotie derivatives
of berdituric acid on the market, their true values have not received
the wide recognition that is due them. This, in part st least, may
be becaise of the improper use of msny, due to lack of complete infor-
nstion toncerning them, It is a fact that more Physiological informe-
tion {s required before the average practitioner can choose the one
drug that is best suited for the particular oase he has in hand,

To sttempt to producé s new hypnotie that 1s related to thess, -

requires a study of the relation of hypnosis to the chemicel groups

in the present barbitals. In thie connection one might polnt out that
{a) the benxyl group emnot be used, (b) the ether derivatives on car-
bon 8 have been prepared and have not proven satisfactory (123, 129,
138), (¢) ® ~ substituted derivatives (117, 18) and tertiary slkyl
derivatives (118) have good possibilities, (d) the Br CH 3 O Ne CH,
group on carbon 5 has been suggested (157) snd (o) the thiobarbiturie
scld derivatives warrant a closer study, Other compounds that have

. been Prepared snd reocdgnised as hypnotics, tut apparently not studied
physiologleally, are {so~butyl-E-propyl berbiturie acld Elﬂ), pheayl
allyl barbliturie acld {146), crotylellylbarbituric acld (147), N-slky-
lated 5 cyclopentenyl or § cyclohexenyl berbituric acids (140). The
study 2 the use of barbitals in drug withdrawsl from addicts (185}
night be suggested, or the search for a reliable antidote to barbital
poisoning, as suggested in corsaine {105) or plerotoxin (08, 99) might
bte commenced, In our future study of these compounds let it be remem
bered that man is mors susceptible than snimels {89) and that testing
the products in the open markel is a slow mmd dmgerous method of
proving the doubtful wvslue of the drug. -
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Reference XNumber 1

New and Non-offlelel Remedles 1958
Page 97
' Barbiturie Acld Derivatives

Barbital is chemlioally diethylbarbiturie scid which is
related to uresa and the cerbsmate hypnoties,

¥R S o
~ o8 e - c\ L Chg
c<° c\go c<° /9‘::235 .
> A, ™ 0 ol W -0 :
Ures . Ethyl carbsmate Methyl barbmond acid

Mrethane® - ' #Rarbl tal® )

‘The 2thyl groups may be replaced by other alkyl or aryl
radicals to form & large numbder of derivatives, Compounds in which
one of the ethyl groups of disthylbarblturiec sclid is replaced by m
1e0emyl grovp (smytsl), a norsel btutyl group (neonsl), sn Leo-propyl

up (ipral), » cyclo-hexenyl group (phsmodorm), sn m-hexyl group
ortel), a l-methyl butyl group (pentobarbital) and a phenyl group
thblrbltll. lmnd) .tcc. are ‘cﬂwm for ﬂl’ " ﬂ. R..

These "acide® are sparingly soluble in water, but freely
soluble compounds are formed by substitution of sodlum for the hydrow
gm of one of the BH groups of such aclds to make sodium barbitsl
(solubtle barbital U.8.P,), sodium phenobarbitel (soluble phenobarbl~
tal ﬂ.&?.) cnd 0'&&‘1 N ,

. Actions and Dees -n Barbital and its derivatives are
offective sedatives snd hyprotics, snd are used as such in sixple
inmonnls, hysteris, neurssthenis, thyroid dlssase and chores, in
®ilepry {n the intervals between the seimures, in mentel distur-

‘ bences and in Panding delirium tremens. They also augnent the
action of salgesics such as saincpyrine, acetophenetidin end acetyl
salicylio acid, and they are used in conbinstion with these anslgesics
for the relief of pain, emecially of neurslglc character,

They are decldedly more sctively hypnotic and somevhat
nore malgetie thzn chlorsl hydrate j§ they do not produce local ire
ritation and the taste 18 not dissgreesble. 7The margin between the
ordinary therspeutio dose end the toxie dose 1s spomewhat wider than
thet with chlorel hydrete, snd suall therspeutic doses have little

. affect on blood pressures md respiration. ESeveral of the derivatives
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of berblisl sre more actively hypnotie than the parent substence .
md may be preferred, especiszlly as s sedsative ;'tut there s no
satlsfactory evidence that the margin between the therapetuel and
toxie doses of these derivatives is wider then in the case of bar-
Wtel 1teelf. The action is somevhat slower than with ghloral hy-
drate, but more rapid then with spul fonmethene, In the absence of
Pain small doses usually induce sleep within half en hour., The

sleep lasts for four to elght hours, varying with individusls, with
the drug used end with the dose, The patient gevnerelly wakens re-
freched, but occaslonally there 1a lessitude, vertigo, headache,
naugses snd dlarrhea on the following day even after moderats doses.
Skin eruptions are sometimes obaserved. Fatal collespse (by periphersl
paralysis of the blood vessels) has occurred after relatively amall
doses. Toxie doses case lowered body temperature, depression of the
respiration and elroulation, md feeble heart beat. There is long-

continued stupor, sometimes interrupted by exclitement. The condition

has beem confused with uremis, epidemle eneephalitis snd oplua pol-
soning. The slower the excretion of the various members of this
group, the more lasting is the action, snd with very slow excretion
ordinary doszes may produce cumvlative toric effects after some time.
It i therefore safter to intemit the adeinistration at least week-
ly. Continued use azy lead to habitusl gddiction. Barbital prepa~
rations are usually aduinistered orally or rectally. In rare in-
stances intravencus injections may be used {J.A.M. 2. S7 1 1886, Dec.
19,19 5§ 101 ¢ 208, July 1§, 1955) but this method does not offer
sy sdvanteges, except mhen orsl administration is not feossible or
sher wnusially proapt sciion is Asperative. Escent experimeptel work
indicates that falrly large doses are effective against poimoning by
loeal ansesthetlics like eocaine and prococaine, snd their salts, and
against strychnine and picrotoxin.
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Referance Funber 2

Renval of Phameacology. . Torvald Sollmann, ¥.D.
Page 789, .‘

Ba;-bi;cal g Uther Barbitorie Acld Mvstﬁu
Chenical S‘t‘:_x.uctnre P - | |

Barbitsl was {ntroduced im 1903 by Fall Fischer and Von
Nering undsr the name 0f Veronal, Its chemical reiation to urea

and to other ureld hypnotics is Indicated by the structursl formu- 73
lasy - , . , : " - . i
_ . | 2. o
o b, - Y 4 .
'IE. L ‘, ' !K‘ | -.'0_
yd s i 1 cdg
C=0 SO - B+ S : R A N4 , 1
am, " EE.C. € (CsBg)a &\\ ]
. : _ o -
Orea - - ' Carbromal ' . B : 3
. : : : . Barbitel ;
cC =0 R - T A
or ' 0 CAg |
Carbamle Acld Oretheme {ethrl carbala.t_.e) 3

' fhe Yaclds® are only speringly sluble, hut thelr sslts
are readily soluble,

The numercus barbitals have in general the ssne actions
snd in a therspautlie sause may alrost be congldered as dlfferent pro-
perations or forms of one substence. They differ in disege, in
doration of actlon, snd somewizt in breadth of the therspeutic sone
(%ﬁﬂf@—‘m. The relation of the substituted groups to the degree
of pharmacologic sction appeers complex. In general, the effective-
ness follows the Meyer-Overton Law, increasing with the partition -

ewefficlemt polub:unt; iin,i; 3 sd decreasing less consietently

with the mrfasce tenslon, Some compounds, however, fall out of order,
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Therapeutic Upes s~

The barblturstes are used extengively for securing
calmess and sleep, to suppress conwvulsions, end for pariisl end
even complete snaesthesian, Bedative doses are not markedly snasi-
getie, but thelr additiog to other snalgetics renders these most
effective, preminably by reducing the apprehension of pain,

Jdventages of Barbiturstes s~

The degree of ection may be essily graded by the dosage,
from slightly sedstive to complete coma. The affect is prompt,
securing dreszless sleep in twenty to thirty minutes sfter orasl
aduinistration and ismmediately with Intravenous injection, Zven
the full sanaesthetice dosage Produces little £f any dlsturbsnce of
other functions § the respiration, circuletion, metabolimm snd
the mxooth muscles remain quite or precticelly normal until the
fatal dosage 1» epproached, There are no undesirsble after-effects
beyond the duration of the narcosis. There is no serious local irri-
tation, =m0 that the drugs may be administersd by all chemnels, by ‘
mouth or rectum, hypodermically or by vein. There is no dmgerous [
cusulation snd praetically no habltuation, no need for increase of S
dosage, and relatively small 1iability of addietion, none beyond i
that entsiled by the derire for easy sleep. , :

Dleadvantages of the Barbiturates :;- . | }

The responsge 18 rather variable and quite markedly s0 in :
some individuals. The hypnotic effect 1a often preceded by conglder~ ' ‘
able excitement, Inebristion snd even delirium, end the sleep mmd he- ,
betude may be undesirably prolonged. Collapse oecurs exceptionally,

Severs cliitlers-like diarrhea has been reported.” In some individusls
the barblinrates produce marked skin reactions, resembling urticaris,
purpuras, measles or scarlatina.

Loeation of the centrnl Depreasion -~

: Thim £3 on the cerebral cortex and probably also on the
subcortical ganglia (E. & J. Keeser, 1827}, especlslly the hypothaluie
portion of the Hlencephalon, The bulbo-spinel reflexes sre very little
affected (Pearcy snd Weaver, 1927).

Resplration ;- ' =

¥ith oral administration, hypnotlic doses produce slight
slowing, chiefly through the smleep. Larger doses depress the res- ]
piratory centre directly, reducing the depth and rate, often with :
irregulerities (Page snd Coryllie, 1926). ¥With intravenous injection ‘
of clinieal doses, the respiration becomes more shsllow and often ‘
glightly aceelerated, but it remsains regular {(Zerfos sad MeCullum).
Tven hypnotie doses may parslyse the resplrstory centre if injse o
too rapldly. : b



Cirenlation 3=

Mnagesthetic doses cause no significant change in the eip-
calation, clinicelly or in enimsls, with orel or hypodermie or slow
intravencus adninlstration. The hlood presmure remains normel 3 _
the heart rate may be slightly quickened ; the eolor of the skin'is
geerally unchenged, sometimes pale or slightly cyanotie. With rspid
intravenous injection, there iz a prompt fall of blood pressure, av-
eraging X mm, in elinical cases, generally with prompt recovery to
the normal level, It is probably due to the temporary flosenlation
of the sparingly soluble barblturi¢ selds, at the resction of the
bleod 3 1t may therefore be prevented by slow injection of dllute
and alkalinised mlutions {Zerfas and leCullun, 1929 s Mason snd
Baker. 19%0). . , .

auooth Nuscle g~

This 18 aluys depressed by uduquate doses but in verying
degree, Clinlesl doses do not produce significent effects, and evem
in full ensesthesia the depression 1s much less than with ether,

The conirsctions of the parturient uterus sre not sffected by the
full analgeale dosage. The uterine response to pltuitary remains
nom‘ld . - .

The motility of the gestro-intestinal tract of dogs, cats

and rabbite ig significantly reduced, snd the emptylng time of the

stomach 18 markedly delayed 3 but adequate stimuli, for instance dis-
tention or pilocarpine, evcke normal peristalsis 3 also of the ureter.

TemDersture -

This is lowered alightly by sedative doses and merkedly
ln cona, due partly to depression of the medullary cmters, partly
to diminuticn of sovenent.

Passl Netaboliem -

This 1s not signifficantly changed even by full hypmotic
doses.

Tate and Excretion s

The ueretlon of the barbitsls occours praetieally exclu-
sively by the urine ; the faeces contaln only traces. In the urine
they occor partly wnchanged and partly split. The total recovered
and the speed of excretion cary greatly, snd these differences are
chliefly responsible for the varying durstion of the action 3 diff.
erences in the speed of abporption slsoe pley & pert. -

Tolersmee by Habltugtion -

' Pepeated aduinistration diminishes smewhatl the hypnotie
afreet and raises the fatal dose to perhaps doulble.




Addigtion 3=

This 1s falrly readily scquired sand may lead to chronie
poinni.nz ¢ confusion, nild dementia, debility, atexls, gum-intu-
tinel irritation, snaemia end hematoporphyrin.

Aeite Polsoning by the Barbiturates s~

This is fairly common, someiimes by over-susceptibllity,
but generally by overdosage, through sulcidal intent or in the thers
Peutlic use of the larger doses in conneetion with sneesthesls, s~
Peclally by vein. The Phenomens conaists in coma (eometines with
Preceding excitement), marked fall of hWood pressure, depression or
even parslysis of respiration and fall of temperature. The reflexes
are preserved, but greally diminished. Aphyxial convulglons snd
uydriosis nay occur, slthough the pupils sre usially constricted.
Renal necrosis has been reported. The heort may beat for some time
after respirstion has stopped. The trestment should consist in eva-
cuetion if possihle, Siimulznts would be indiceted, but caffeine,
cmphor, metrogsl ete. ere not very effective. Plcrotoxin has glven
good results on aninels,

Toxic and Clinjesl Doses of Some of the More Important Barbiturates

Compound Ordinery Severe Intoxieation Generally
. Cliniesl Doee tut with Recovery - - Fatel

e it pmar ——— b
e—— S r——— e P —— o

_ Allonal o JE g 10 gn. > 15 gu. -

mytel ' 1 toBSegm. 1.5t 2 gn. 2t 3 gm.
Barbi tal 5 ga. 31v>10g Stod> D gm.
pal 2 % .5 g 2t 2,5gm. - > 2.5
Pentobartital 1t .5gs. > .5 gm ¢)
Pernocton 22 10 .5 ga. Swlg, StdDle.
Phanodorm .1 to .35 gm. . 1.2 gm. >10 ga.
Phenobarti tal 18 t2 .2 g, 4toTge. . > 8% 9 gu.

bty — —
—— === ————

T

Therapeatie UDoes 3~

The sedative action of the barbiturates receives a wide
veriety of applications. To secure sleep, to dull worry and appre-
hension, and to clem nerwumess and obtain tranquility and rest
in conditions yanging from ®overwrought merves® through drug addie-
tion, hyperthyroldism, wenle, chorea snd epilepsy 3 and to produce
partial or complete unconscioumess in saesthesia, The effects
can be readily graded in intensity by dosege and in duration by the
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salection of the sppropriate type of barbiturate. The barditurie
acids may be administered by mouth ss caPpsules, or the sodlum salts
maYy be dispensed a8 capsules or powders, end dissolved in hot water, .
ailk or & 1ittle tea. Adninisiration by hypodermiec and intravenous
injection s empecinlly important in obstrepercus and menisecal pa-
tiemts., ¥ith sowme patients, oh the other hand, considerable excite-
nent Precedes the sedative effeoct. There 1s some denger of addietion
and of acute poisoning 3 the latter is parh@s empecially frequent -
with phemobarbital {Taddei, 1923),

ﬂu as Hypnotlie ¢~

“The hypnotle dosage of barbi.tal or phenobarbital or thelr
sdiun salis, et bediime, gmerslly enmires & natursl, dresnless
sleep, beginning in twenty to thirty minutes snd lasting six to eight
hours, The patient awakens refreshed, but 1e not as slert se usmal
mmd some lapaltude Persists during the day. Fith other barbtiturates
the duration of the after inertis ig shorter. ¥ith phenobarbltal the
totel actlion lasts only three to =lx hours, Ihieh 1s oftem to0 bx-ief.

Geo an & Sadaﬁn g~

’ This field i sinllar to that of the bmnides st the
barbiturates sct muéh wore prosptly and may be pushed t© more pro-
found effects. &kin eruptions occur only in especially susceptitle
individuals, In tempersmaentsl excitabllity or in emotional stress,

- barbi turates should be awlded for fesr of habi tuation, They are
useful in toxie goiter to lower the nervous &xclitability, the mus-

" elar sctivity sud the bassl metabolimy- they allay the spprehension

. and greatly reduce the risk of operation. The barbiturates have sleo
bsen used miccessfully sgainst the mervous wvomlting of Pregnancy, es-
Pecially phenobarbital, sm hour defore esch masl snd at bedtinme, or
hypoderaically every four hours, Thie pgent is similarly uvseful as

& preventative of seasickness. Infantile pylorospam, Pyloric steno-
sls snd pevere oolic has been treated successfully with phemobarbital,
erushed and given before or with each cereal feeding, A minim of
ntropine golution 1 : 1000 may be added.

!pilepsy g

, The bsrbihrntel diminigh the number and severity of the
attacks, especially of the motor type, snd thuas indirectly isprove
the mentsl and physiecsl condition of the patient, The improvement
persists only during the mediestion. Jecute attacks ere controlled
wors efficiently than chronie or nild peisures and idicpsthie and
traumotie epilepsies are more pmensble than the esenile end syphilitie.
The effects mnd efficleney ere aboui the seme as with bromides, Wut
ei ther nay succeed vhen the other has becone ineffective, The tw
~medications are often comblned to redvce the dosage of both, The

barblturates have seversl advanteges over dromide in that the ixprove-
nent ig more repid, sud the undesirable pide-sctions are less 3 thay
avold the progressive peychoses of bromide end the acne, fetld breath
and dlatary restriction. Phenobarbital is umially ewployed, partly
becsuse 1t was the first to be introduced for this purpose.
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Inti.eonyulmt Action 3~

The barbliturates maay dbe used clinicelly as well as experi-

nentally to mppress most 1f not gll varieties of convulsions of the
centrsl origin ¢ asurmatic tetanus, strychnine polsoning, aeningitls,
chorea, status epliepticus, tetmny, eclempala, cocelne polsoning, in-
mlin overdosage, The antegonism of barbiturates towards acute co-
caine poisoning and other local snaesthetic drugs was shom on dogs
and monkeys by Tatum and Colline, 1925, Sulfonsl snd trionel ere -
aleo effective. Not only sre the eonwulsione suppressed, btut the
respriatory depression is decressed and the miniael fatel dose 1o
materially incressed, BSlailar observalions have been made on man,
In esse of ccllapss by the local snaesthetic agents, the barbiturate
wmay be adiniatered by vein. FPhenobsrbital may be used prophylaeti-
eelly before local snaesthesls, especlslly with hypersensitive sub-
Jects, .- : : T S e

Mslgetic jetion 3~

Ordinary and hypnotle doses are snagetic to a Iimited
degree, In normal men the semsory irritability to foradie stianlae—
tion sppears somevhat depressed, Clinieally satisfeetory relief has
been reported in severe bums and In syphilitie gastrie erises with
pentobarbital, .5 to .8 ga. Wigrsine and other paroxymal mmd re~
corrent headaches respond falrly well to phenodbarbital thrse times
daily 3 1t may be necessary to continue the mediecation over long
pericds. In the treatment of headeches end neuralglc and neuritie
peins, the barbiturates ere pPreseribed together with the sntipyretic
. shalgesics. Kixtores with anidopyrin have been especlally explolited
under coinced names, Although objective clinical sxperiments are
difficult to devise, 1t may be presumed that the tramquilizing effect
of the hypnotlies rendsrs the patient more smneable to the anelgetie
action of the sntipyretices, m0 as to constitute a kind of potentia-
tion.

Barbiturates in insestheaia i~

Since the central effects of the barbitals do not differ
in principle from thoge of other allphatie narcotics, they may be
used slone, or in cosbination, to secure gensral anzesthesla (Predst
snd Perlis, 1924) ¢ or as premedication to sngesthesia {Brumm, 1927) ¢
or for obstetric ssnesis (Drabkin et al, 1929). The chief difference
froa ether 1ies in thelr non-volatility 3 they cannot, of course, de
edainistered by inhalation, ut by mouth, rectum, hypodemicslly or
by veln, The non-volstility eleo precludes thelr excretion by the
lungs and entalls s wore prolonged and contimuous action. Thls se-
cures steadiness of mnaesthesia, but restricts flexibility., Safety
csn only be enmired by doses which require to be supplemented by
volatile snsesthetics, jnother disadventage of the fixed mmaesthesias,
especially with the full snaesthetie dosage, is the duration of the
stupor, which may last for hours, The prolongstion of a profound -
narcosls may be premmed to be geerslly injurious j 1t disposes o
pulmonary complications § 1t makee diffienlt the judging of the
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rellylhg of. the patient from the operation ; end 1t makes excsseive
densnds on the nursing persommel, since the patient must be watched
contimously ¢to prevent obstruction of bresthing. BRasal snaesthesia
" by barblturetes, .o, thelr use as the chief agent of the snaesthesls,
is nov generslly conceded to be wnjustified.
4

Barblturstes in Conjumction with Inhslation Anaesthesla i~

Thelr use in this comnection §a a definite accession to
snaesthetic technique, They may be aduinistered simply % apmure
sleep on the night preceding the operation, to tranquilisze the pa-
tlmt, to remove nervwumess and apprebension =nd to sscure moother
induction, or finally, to take a more or leas equal share in the sn-
sestheaia 1tself,

t

Prelininary Tranquilization s

In this field the barbiturates eonpetc 'd.th morphine, snd
thelr action may bde graded through a wider scale, tut prefershly so
that the patient is actually in 2 normal sleep when the inhelation is
sterted. In emergencles, sach as in painful accldemtis or vaessrien
segtion, this sleep zay be secured immedlately by intravenous injee-
tion. Ip local anaestheals, the barbiturates have the sdditional
advantage of belng a prophylactiic against acute polsoning by cocaine
or procaine. Hany snasesthetieliste glve morphine along with barbitu-
rate, thereby enhancing the sedative action, before smd during the
operation, diminishipg the after-pein and lesssning the tendency to
excltement during recovery from the snaesthetic. It is inadvisable
to vee morphine with pernoeton, becausze the additional depreulon of-
remlrntion may becoze dangercus. .

For combination anaesthesla, 1.e. with dosages that give
the bertiturates a more or less equsl shere in the smaesthesls, they
diminish correspondingly the smount of the inhslation sgent, end
therefore diminish the undesirslle glde-actions. The induction is
tranquil, even more than after morphine 3 the blood pressure, heart
and respiration remein more nesrly nommel than with any other ansee-
theela {except for the tendency to respiratory depression with per-

nocton)., Hitrous oxide is potentisted, so that surglieal snsesthesia
mayY be naintained with an 80 3 20 mixture, allowing sufficient oxy-
gen to prevent onoxenls and 0 secure adequate relaxation. The re-
duction in the ether generslly preventa vomiting and post enasesthetie
nsuigez., The long sleep and smnesis after the operation esse the o
deal, for the patient, and those who have been subjected to seversl
enaesthezias generslly prefer the barbiturate and nitrous oxide or
ether pequence. The chlef disadventage of barbiturates conzists in
the varying siseeptibility to the depression, end particulsrly in
occarional excltement, snd in the durstlion of the post-maesthetie
stupor, When this is too prelonged, 1t maey be a positive advantage
by resting the patfent, as with pentoberbital 3 but 4t 1imits the
use of barbital snd phenobarbitsl : smytal and pemoeton sre inter~

nediate.
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Chennel of Adninistration :

Orsl aduinistration should be preferred, becsuse of ite
greater safety, unless there are specisl indiestions egainst 1te vee,
although the mlower abrorption entalls the dlsadventages of greater
variability of response, and longer duration of exoitement, Reetal and
hypoderaie injections are not often used, ainee the alkaline solutions
are somewhat irritsnt., Intravemous injection offers the tempting ad-
vantage of immediate effects and better eonirol of immediate dosage.
However there is a dsnger of vnderestimating the eventual depression
by the immediate response § and unless the injection ia made very
slovly, there may be sn slerning fell in blood pressure to shock level,
5 or even 70 am., but it 1s umally of short duration. This is pro-
batly dus to precipitation of the barbiturie eclde én contact of the
strong solutions with the blood j 1t may be nininized by alkalixing
the mlutions with s Wuffer, but best by injecting very alowly., Al
together, intravenous aduinistration sppesrs Justified only !.t' {rmo~

o diate effectas are imparative,

Cholce of Preparations i~

" This involves chiefly the duration of the effects, the toxielty,
-f4e. the mergin belween the therspentic and fatsl &dse, snd the Personal
experiemce of the physiclan with the drug. Of these, the duration of
sction is clinicelly wora Importsnt then the margin of safety, sinee the
differences in the latter are not sufficlently large ‘o sppear practi~
eally izportant.

The duration of the stupor is elinfeally notably shorter with
pcntobarbitnl md pernocton than with the other barbiturates, The margin
of safety may ba expreessed by the ratic Binimsl fatal dose . the safety

therepaatie dose
increasing with the index. In relation to mixed snaesthesis, the thera-
peutic officiency may be itoamired on rats as the dosage shich pernits
the maintenance of ansesthesia with an 85 5 15 per cent X0 1 05 ges
mixture, shich 1s not snasathetie for undrugged rats, On this besals,
the barbiturstes £all into two groups 1 (1) those with the higher index
of safety of 1 ¢ 5.5 to 1 3 4, namely, pentobarbitsl, neonsl, disl,
alurate 3 and (2) those with the lower sefety index of 1.9 to 2.85,
nanely, barbital, phenobarbital, pemoeton, nytal and phacodorm (Bn-
low et &1, 19%0, 195},

. Pentobsrbital alone ranks high with both eﬂterla, brief dure-
" tion snd pufety index. Pernocton ranks next secording to duration, but
lowest an to safety, snd ia this case the difference is natericl. Anytsl
ramks next ap o duration, snd belonge to the lower group as to safety,
A1l the others are undesirable for anaesthesia becsuse of long duration.
Mtch, Weters snd Tatum, 1930, group the gencral desirsbllity im a th!.-
lar oxrder, excq:t that they place pernocton at the head, .
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Procedure in Premedication j-

This may be shaped as follows : On the evening before the
operation, an ordinary hypnotie dose of any barblturate is adninlstered to
engure rest., jn hour and a half or tw hours before the operation, the
fasting patient receives orally sodium pentobarbital, $ to 7% grains
or sodium gaytal, § to 9 graing, One-half to three-fourths of an hour
before the operation, morphine may be adninistered hypodermically, one
sixth to one quarter grsin, with or withouti atropine. This Is folliowed
in due course by nitrous oxide : oxygen mixture, 80 ¢ 20, or by ether.

If the barbiturates are used intravemously, the order is re-
versed § the morphine is adminisiered first, followed tem minutes before
operation by the bdarbiturate, as a3 ten per ecent watery smlution of the
sodinn salt, injected slowly, in 2ot leas than two to five minutes, The
dosage should not exceed the quentity cited above for oral administration,
and may require to be reduced scoording to sge and weight, physical end
enotlional conditlion, etc.

Obatetric Asnesis ¢~

In this, 1t is aimed to induce 2 condition in which the
patient 18 not setually vnoonsciovs, but tranguilised end drowsy, so that
sbe drops off to sleep between pains and the pains, slthough of undiminished
foree, are tut 1ittle felt and not remembered. Norphine may be omitted or
reduced to helf, 7The lsbor is not delayed, the cireulation, respiration
snd tesperature remein nomsl, the bables are not noticeably narcotised and
breaths proaptly, Thig effect requires a full hypnotie dogage, Pentobarhl-
sl 8 graing,or mytal 4 grains, by mouth or rectim, at the beginning of
labor, and repeated when the cervix has dilsted & or 4 ea. The latter
dose may be injected hypodermically or intravenocusly. Pernocton has beem
veed In a single doze of 2.5 to € ce. of the ten per cant solution by veln
at thip stage. The barblturstes may also be added 1o the Gwathmey rectsal
sneesthetic aixtures.




= e

. - ]
8 T 33°% . 08 ot h_mo_.v .y 1Ldoxd aug
. ) Ymse P eady
o g N (Br0q
o 3 g |
; _ <d nnn/ N wne
A . 1 L 4 1" $9-9% 17 mwco\n 't —moxq T30 3 Be300a10 g
‘ .. nmu N R
g ) §P°z i3 ot mmnu\u i ‘me ‘ylwe~-cey 4y
_ | S0 . T |
M 4 4 12°T o o 859 PLE I Yme *pwegd RIeqoum g
: _ LN
- 8 8 §°% 0o 8T 8y = U U W 1!
_ - N |
L g 8% o9 061 ety =8 [ Wwae vim-g Tewoel
L N
: . =3 H“ne _ .
] 4 " 08 3 6500~ ¥ | tmxegoroso nzopomug
} 4
3 g 89°Y o8t oW nmw PLE" uwnme W 93 73%g
SR (144 &9 | oddy
wawoﬁno-a- oty 0 mpeeag *Q*1°K 12X ded *uF odfy’ 19197 TEOTNOT) ouEy OpwIL
uaPeIed U Lomep | desery peaag jomex ‘avch *Px 3ed “wdu- L b ST oumy
~TJi® UOTIWOTPOWRAZ - |Jo J8PIQ *Paieyl Hsewuy ‘UK PTMIVAAIR-

(*3u0d) 3 Jequng souszeey




Rat

REeference Xo. 3

Phammacology and Therspentics Arthur R. Cughny

Substences Acting after Absorption.
Barbiturie Acid Growp

p. 567. -

Phermacologleal Action y-

Xeoser snd Keeser, using barbltel, phenobarblital and dial, -
found the grestest comcentration when mnall doses were used, in the
diencephalon, especlally in the thalmus - in contrast to the cersbral
hexispheres, and suggest that the former reglon 1: of particular sig-
aificence in the phenonenon of sleep.

Yoppanyl and his co-workers found thet on intravemous in—
jections of anaesthetic doses of sodiuam barbltal the drug was egquelly
distrituted 1n every portion of the central nerwus system.

Poisoning, Hadit Formstion and Tolerance t-

Much is to be learned adout the {diosmerasies and overdosszge
of the newer compounds, but there is reason © believe that they differ.
markedly from those of barbltal and phenobarbltal, Halit formation is
now a recognized problem and tolermee from prolonged use a recognised
Zact.

Exeretion -

. Barbiturie aecid darluthes sre exereted in t.he urine in
m:i.ng munts, unly traces being found in the faeces.

s:mergiu and Antggonim 3~ _"'4
Convulsions may be ennt.roned by intravenous injections snd oo A
the lethal doass of strycinine and coceine in simals may be increased ‘
from two to four times.
Conbinations of barblturie acid hypmﬁcs and antipyretie
drugs such as nttpyrlnu md aeetylnlieﬂic acid are advantageous
elinieally.

. Therepeutiec Uses ¢~

The barbiturie scid derivatives are used aa hypnotics, uild
sedatives to the central nerwus system, perticulerly ssscciated with
motor dleturbances, snd in the trestaent of epllepeay.




Use in insesthesia ;-

Barbiturstes were recommended for use in large intravenocus
doses to Produce complete surgiecal snaesthesla, Mut now they are used
to batter advmtage for pre-ansesthetic medication smd in econjunetion
with nitrous oxide snd ether. They are used also Pprelininary to ed-
_ministration of locel snaesthetics, procaine or cocaine.

- wr

Reference Rumber 4

HEypnoties Relph _G. Ha_rry
The Mamufacturing Chenlst, Peb. 1937, Pege 45. "

The Rarblturie Aelde

The suthor desls with the preparation, properties and
physiological action of modern hypnoties, one class of which is
the barbiturates. e deseribes the preparation of barbitsl end pheno-
barbitel sa typical of the group, They are the saze Preparations as
thoge putlined in Remington (20).

"the intenalty of sction of thess hypnoties weries according
to the nature of the substituents, Ho hypnotie sction 1z evident
if both the H's are subatitnted by nethyl groups.*

Therspeitics and Toxieology gf the Bardtituretes

"Luminal is twlce as pPolsonoue to man es veronal snd may csuse
death In doses as 1ittle an ¢ gn. Dlal in a dose of 2.4 gn. has beem
knowmn to lead to severe poisonlng, whilst some pecple becone inebriated
even afier doses of .5 10 .4 grE,*

Barblitone 18 excreted, unchanged, slovly snd may laad to
sccvaulative poisoning, characterised by crrthmtom rashes, cymosis,
end defectlve cerebration.

Women are more puscepiible than men to thie group of dmugs.
Qwing to their slow excretion, they should never be used in renal dis~
ease. Luminsl produces obvious effect for several days, then drowel-
ness gppears, and sbout one week after starting treatmeni, a worbilli-
fora rash and pyrexis appears, the clinical plcture being remarkably
1ike an attack of measles, the symptoas disappesaring in about four days,
Provided the medicine 18 dlscontinued,

*In cases of death, sympioms of droncho-pneumonia with bresk-
dowm of kidney function are common features.

"The ehlef source of excretion of these drugs is the ur.tno,
about 70 per cent veronal sad up to 25 per cent luminal esesps com-
bustion in the body. Phanodorm wmdergoes oxidetion, howvever, and
only § percent escapes in the urine.
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Reference Rumber 4 - oecontinued

Folson Restrlietions on Barbliturates g-—

*By the 1938 Polsons List snd Rules "Barbi turiec Aeld, 1ts
salts 3 derivatives of berbiturie 2cid, their salts 3 compounds of
barbiturie scid, 1ts salts, its derivatives, their selts with suy
other substance® are included in Schedule I, and, further, "can only
be s0ld on preseription.* ‘ :

Reference Bunber §

Journ. Phermaccl. and Exp. Therspeutics.
B, 26, ST (1925},

A comparative study of hypnotics of the barbituric scld series
is given by Nielsen, Higgina and Spruth of the Abtoi Laboratories. A list
of fifteen barbtiturates was studled. The suthors found experimentally
that dogs end cats and rabbits were unsatlsfactory and the albino rst
was used for thelr final results.

Toxielity, 'efl’ieiency and nféty subcutanecusly

in salbino rata
P w g 2. q:;': "
- —1e i
88 14715412303
g ey | S0g9% |
ol FIERILE] 2
- é g : 41% é :5 B
FHRELARERE K
9 j&ine s8tla
Diethyl berbiturie acid {Barbitel ‘o BL 1 225 1 27
Isopropyl ethyl barblturie acid A1} 2.8/ .09 2.5 18
n-tutyl ethyl barbituric scld (Neonal) J19) 1.88 .Jos2d B, 67
" Tsosayl ethyl barbiturie ecld (Amytal) 4] 2.9 05794 5.9 S
Pheayl sthyl barbiturie scid (Luminal) 14 2.9 11 2 4 §
Bensyl ethyl barblturie acld Produped eonwlslo:
p-tutyl 180 propyl barbituriec ecid A8 2 072 5. 85
M o-tutyl barbiturie ecid + 8 «8 o2 1135 47
Dlellyl barbituric acld (Dle]) , JA5) ¢ 06 575 0
Ethyl allyl barbiturie acld 181 1,71 .1028 2. 45 -
a-propyl ellyl berbituric ecid J178 1. 0721 51 59
Iso Propyl allyl berbitorie acid (Alloasl) 128 2. 0524 4. 58
Iso~btutyl ellyl barditurie acid - . WJ17% 1.7 .05 4.75 70
Sec. tutyl allyl barbitaric acld -} - +091 5.5 .03 6 58
Iso~-aayl allyl bartiturie acld A7) 1.8 .085] 2,68 ®0
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G Minimum Effective Dose

ZZZ3 Minismum Fatsl Dose
T Safety Margin

Mgns. per gn. Rat
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Referance Rumber & -

2pplied Pharmacology 4. J. Clark
Page 189 '

About ailxty derivatives of bartituric acid are knowm, tut

this 1# a very mall fresetion of the possible variations, of which
there are 1,225, none with more than six carbon atoms in a side
chain,

Barbiturie acld is inert, snd henee these drugs ere

rendered inert by the oxidation of their side chaing 3 mmd the drugs

with the lesst stable side chelns produce the shortest setions.

Barbitone and podium barbltone have a somewhat mhorter
sction, nd are midely used as hyppotice., Only ebout half of the
hypnotle dose of barbitons is exercted in twemty-four hours, and
three days sre required for its complete excretion. The drug will
therefore produce cumulative effects 1f taken daily. -

Amytal end nemitutal sre short scting drugs, becsuse they
are rapidly broken domn is the body. TFor thia reason they sre
finding extencive ezployment for pre-anaesthetic medication,

Reference Xuaber 7
Journal imerican Chemical Soclety, 45 ¢ Pages £45-249 (1925)

A report from the Fli Lilly Research Laboratories on new
hypnotice of the barbtdturic meld series. Azong thoss described in
the article, with physical properties and relative hypnotie proper~
ties, are - diethyl barblituric acld (barbital), 1s0 propyl ethyl
(ipral), im butyl ethyl, 1so amyl ethyl {saytal), n-tutyl ethyl
{neonal], bemsyl ethyl, phemyl ethyl (phenobarbitel) and di n~butyl
Qﬂl,’-t :

Maytsl was found to bs the most sctive and least toxie of
this series, belng even betiter as an hypnotic tham &1 propyl barbi-
turie uid-zproponal) shich was claized by Fischer snd Mering, Ked.
Elinik, 1 ¢ 1527 (1004-5}, to have twice the mctivity of barbital.

e
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nefarmce Humber 8

Chemical Abstracts, 28, 1 (1929) 1 Pags 1471.
In jw, J. Phamm,, 100 3 €92-7 (1928) oeccura a review and
diecussion of the then popular hypnotics of the barblturie acid

peries. The liest includes veronsl, dlal, proponal, luminal, neonel
{momeryl), sandoptel, allonsl, ipral, phanodorm, smylal and noctal.

_ Reference Humber 9 _
* Regent Advsnces in Orgenie Chemistry, Yol. I. A, ¥, Stewart
. Page 5 '

Flscher firat syntheslisged barbiturie scid by the reaction
of molonic acid and urea, In his attempt to prove the utruet:n of
uric acid. : . _

Reference Bumber 10

Organle Chemlistry : Julius Sehmidt
Page 300 ' ' '

Barbital was isolated in 1882 by Conrad and Guthzelt by
the action of ethyl fodide on the silver salt of barbiturie scld,

It was not uniil 1803 that Flecher end Von Mchring showed that it
had excellent hypnotic properties.

The ureldes are for the moat pert bemutifully crystalline
conpounds whoge charscter as smides 19 shown by the fact that on pro-
longed warming with dilute alkalias the:r take up £ mols Hy0 to yleld
s dibasic acid snd ures.

Ureldes are ®acldic® in eharaeter and the izmido hydrogen
is replaced by motals,

H
|
B - 0-0
: t
.Cg
0 = S
J 13235
¥ - C=x0
i

K {iaido hydrogen)




Reference Bunber 11

Year Book jmeriesn Pharmaceuticsl Aesoclation, No. 7 (1918)
Page %08

Offieiel smericsn Remes for Synthetic Drugs

Prof. Stieglits urges the use of the official name
(Federal Trade Commission) of Barbital for the drug marketed as
vercnal snd of Barbitsl-Sodium for the drug nrketed a8 medinsl
and veronel wodivm.

Reference Kuxber 12

!eai' Book American Pharmscedtical Assoclation, Ro, ¥ (1918)
Pege 435

The Privy Council of Creat Britein has clazsified as
poisons berbital end other alkyl, aryl or metallic derivatives of
berbiturie scid. As a result veronsl will be diepensed only on &
Physiclents order and a record of sales wlll be kept,

~ 3, B, Wed. Assoc. 7O (1918), 955.

Reference Number 13

Caenistry of Barbltal snd 1ts Derivatives Collins snd Leech
sourn. Am. Med. Assce, 1931, 96, 1863,

Barbltal, the first of the "berbltal series® was fatro-
duced into medicine by E. Fischer and VYon Nering in 16035, 8ince
then a large number of other derivatives of barblturic acid bave
been put on the merket. The tw hydrogen atoms attached o cardon
ars very reactive and nay be mibstitutéed by an almost umlindted
mizber of groups.

Reference Rumber 14
Guarterly Joumnsl Pharmacy end Fharmmacolegy, 6 (198%)

The (ouncil of the imerican Medleal Aspociation in a
report here ssid thet the intravenous fnjection of barbitals should
only be used shere it was not fessible to uss the orsl method.
Cases were given in the report in which the intravemous administre-

ticn may be used.
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Reference Number 15 ’1
Chenical Abstracts, 21, 1 (1927) Page 1315,

~ Kaer snd Loewe 1n Arch. expil. Path. Pharmskol., 118, |
108-114 (1926), claim that scetylsalicyliec eclid is entagonistie to

certain of the partisl effects of veronsl, as is entipyrine. With | |
ceronal and pyrsmidon, Injected in different regions of the body, f
a ai.n!.l_ar sntagoniss i3 ghown, . 1

Reference Bumber 16 _ il

Qnalftorly Journsl Phareacy and Phamascology, 8, 4 (1955) Page 748.

‘#¥ersmon®, s mixture of barbltone (28%) and mmidopyrine,
hae an excellent analgesic effect epproaching thet of morphine,

Refereace Jurber 17 -
Anerican Jourmnal of Pharmscy, Dec. 19541.. Page 489.

Phenobsrbltone and Soluble Phenobarbitone 1= |

'#Barbitone and Phenobarbitone : an equal weight of aoluhlo A,
barbitone or scluble phenobarbitone iz dispensed 1f the other ingre-
dients of the prescription ere soluble and eompatible with thea.

#Soluble Barbltone and soluble Phenobsrbitone ¢t An equal ]
welght of the inmlubtle equivalmis are dispensed and suspended if
the other ingredients of the prescription would precipitate the [
inmluble drugs. Tragscanth 5 grains t© each fluld ounce is used.® R

Reference Bumber 18
' | 1
Quarterly Journal Pharnecy and Phammacology, 7 {1934)  Page X7, i
In eases where thubarb is adainistered after the adminis- |g
tration of berbitals it was found -that the laxative sctioh of the J

rhubarb 18 decreased, while the effect of the darbiturle acid on
the heart. 18 increased.

Reference Rumber 19

Journel Americen Phammaceutieal Assoctation, Nov, 19356, Page 998,

) |

*While barbital as well as phenobasrbitel is best given in }
184 dosage form (cepeule or tablet), should adwinistration in liquigd ,
dosage form ba desired, glyeerin is the best vehicle. It has a better |

dleguinsing effsct upon soluble barbi turates than aleohol hes upon the
inmoluble barbiturates, with the difference that the glycerin solution




Reference Bunber 19 (Continued)
will tolerate indefinite dilution, Hence, especially when the bar-

Hiturate 1s intended for a child, soluble barbital in glycerin solu-
tion may be recommended.*

Reference Eunber &3

Renington's Practica of Fhamacy ) Page 385,
Glves the discussion of the barbitals as contained in the
3. !. R.
- . Barbitalua

Preparation 1~

: Nonochloracetie acid is treated 'ﬁh godlum cyanide, the
remulting cysnacetie ecld 1s hydrolysed with hydrochlorie acid in
the presence of alcohol, yielding the ethyl ester of mslonie acid.

(HaCLO00H 4+ Xat¥ m— CH ONCOOH ¢+ Re

nonochlor- sodium cyenscetic sodins
acetic acid cyanide scid ehloride
mc’;as
CH,(MCO0H + R CHLH + BHQL ——> ma + BH,CL
~ gysascetie alechol
acld coocgﬁs

The ester in abmolute alcohol smolotion is treated with the
theoretical quentitywf metsllie sodium to replace tne hydrogen of
the (g group, and thercupon a slight excess of the theorotical saount
of ean eothylsting sgent, such as ethyl bromide, 13 added. The pecond
hydrogen 18 then similerly ethylatad. The dlethyl ester of diethyl
malonie acld thus obtelned s formed, from shich the barbital 1s 11b-
berated with hydrochloric acld.

0000255
000¢ .
CHay + 2CHBr —> €
] e
C00CH g | '
COOCH
diethyl malonate  sthyl dethyl ester of
sodiuve bromide diethyl malonie acid
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000CH, Ni, 2 — €=0 r
. B ”

dlethyl ester of
diethyl mslonie
ascid

Ph&bggbig;gl U.8.P,

Preperation 3

Benxyl ehlorlde 15 converted into phsnyl-neetie ester by .
tresting first with sodium cysnide and then hydrolyszing with acld in ;
the presence of alcohol.

Bensyl Bodium Bensyl Sodium . 1

Chloride Cyanide ’ Cyanide Chloride '
CHLH .08 + CHOE + B ——> ClgH00CHs * BH,C1
Bengyl Ethyl Zthylphenylacetate

Cymnide K eohol

The ethyl phenyl scetato is condeesed in the presence of
aleoholand metallic sodium with ethyl oxslate, forming sodfum phenyl
oxalo~ecetate,

. Ra
‘ o0 | moe
moc,,_as 000
ethyl phenyl | ethyl sodimm c 2's
scetate oxalgte ethylate :odlualc’::ﬁ |

Eydrochloric aeid 1s added to liberate the 1iquld condesetion product |
which, on being distilled at sbout 180°, splita off carbon monoxide '

end phenyl malonie ester ~ ,C00CHg . 4

' cgﬂsc-u _ -

| "wocg .
The hydrogen of the CH in the phenyl malonie ester 1s then ethylated '

znd condensed with urea, as described under berbitel. B "




Reference Bumber 21

Organie Medieinal Chemicals - Barrowcliff and Carr
Page 43.

The two methods of preparation, whichare of greatest tech~
nlcal isportmmece, sare described in detail, the others are mercly o
numersted,

(1) By condensation of dietbylmslonic ester and ures.
Sodium, 52 parts (% mols.) 1s dissolved in sbmolute sleohol (600
parts), and to the colled mlution 40 parts of dry ures end 100 parts
(1 lol ) of dlethylnalonlc ester are added. The mixture s heated
_ under pressure 1n an mutoclave at 100°-110° for 4-5 hours, After
cooling, the sodium salt of diethyl barblturie eld is filtered off
snd the filtrate reheated, vhen mother crop mey be obtained. The
!;Zldim veronal 1g disgsolved in water and the solution acidified with

, (2) Froa diethyl-—ermautie ester. Sodium $s dissclved
in abmsolute sleohol and after cooling, powdered nres snd dlethyl
.. tymozcetlic ester are gdded and the mixture refluxed for § hours.
Sodlum barblital 1s the product. ;

_(8) From dlethylmalonyl chloride snd urea.

Reference Fumber £2

Chenistry of Smthetic Drugs ' Percy ¥ay
Page 57.

_ Veronal is prepared by sllowing dlalkyl derivatives of
palonic ester %0 resct with urea or glkyl mibstituted uress in the

- Presence of podius ethoxide or other metellie ethoxides.

Reference Number 25 _
Chemleal Abstracts, 24,2 (19%0) |  Page 2544.

Produetion of Barbitsl - by Schwyser, Pham. Ztg. 75, 557-340 (19X0)

Two different pommercisl procedures for the preparstion
of barbital are diascuased in conneciion with detailed methods for
produeing monethylmslonic ester, diethylmalonic ester sad vrea, to-
gother with the spparatus used in the several operations.




Reference Number 24
Journal of Avericsn Pharmsceuticel Association, Oet. 1935. Page B47.

Btud:l.eu in Barbiturateu. II., Further Oontrlbutionl to lethoda of
: Barbital Reseerch

The suthors describe several methods for preparing urins,
blood and tissue for an malysis on thez for barbikuretes, BRe~
search 1s8 carried on in barbiturates chiefly by snalysing for thelr
eontents in urine, blood and tissue.

nefamce Runber 25
J’cmrnal of izmerican thaceutleal asaoeinﬁ.on, Rov, 1854, Page 1074,

Ltudies of Barblturates IT. Contriblntions o methods ¢f Barbital Research.

- ny Theodore Xoppanyl, James ¥. Dille, Willism 8, Murphy end
Stephen Xrop.

J. Hethodn of Extraction 3~

Uxine ~ The urine s rendered actd with hydroehlorie acid
and extracted with chloroform. (dlored snd concentrated urines have
first t0 be cleared by mesns of a copper sulphate sclution,

Blood ~ {1) Scdium Tungstate Method - Here sodium tungstate
and 87 R Hg®, are used as precipltents. ‘
(2) Myers and ¥ardell!s Method (Adepted).
Tissues - (1) Copper Sulphate Precipitation method.
(2) Liquid Alr ¥ethod.

The tissues sre frosem with 1iquid sir snd pulverized, then extracted
with ghleroforn.

-

II. Bethods of Colorimetry g~

{a) The Maoro Test, = (olorimeiris tests are run on the chloro-
fore extracts of each tissue. Cobalt acetate solution end barfum hy-
droxide are the resgents used in the color teat. A hlue color indi-
.cates a poeltive test,

Standard barbital solutions are pr@ared and ussd to compare
the blue eolors with that of the uniknomn,

{b) The Micro Test. ~ Cobslt acetate and 1ithium hydm:ido
ere the ingredients used here.

{¢) Isoprolamine Test. = Cobelt acetate and Iaoprolmina
soluticon are the reagents ueed in this test,




Reference Number 26
Quarterly¥ Journsl of Pharmagy end Pharmacology, 7, (1934) Page 115,

Identification of Barbiturie Acid Derivatives, by Roseathaler, ppothekersts.,

1935, 48, 795,

Ceneral reactions which indicate thelr presence ere thelr soluo-
bility in alkall, formailion of a blue or viclet eolor with Zwikker's
cobalt reagent, the formation of s precipitate with mercurie nitrate,
and the preduction of ammonia on btolling with slkali. YFor individual
ldetification, the following Plen 18 proposed.

(1) Beilstein®s copper test positive 1 Noetal, Pernocton.
{2) Bellstein's copper test negstive :

A. DPlessolve in daryta water -
Veronsl : Lead scetate to mlid glves four cornered rods
and plates.
Luninal : no crystals with lead acetate 1 ammoniom phosphate
polution in potassiva hydroxids glves spherea smd
' shesves of hranched needles.
Allylieopropylberbituric seld ¢ no erystels with lead ace~
tate 3} smmonium phosgphate gives priemg, needles
- and rods, the latter mostly in tafts.

B. Crystals with baryla water i~
Plel ¢ Thallium sestats o golution in smmonia gives erystala,
Sendoptel, Prominel 3 Thallium aeeta_te glvee no erystals.

€. Mmorphous forms with baryts water 1=

Evipen-sodium » Ixmediste ssorphous granules,

Phenodorm 1 BNo immedlate chsnge with beryte water, Thalllum
scetate glves with the smmonisecal solution
spherules, then sheaves and dtmblc henispheres
romed of spears,

Reference Huaber 27
Chemlcal Abstracts, %0, 16 {1956) Page 5524,

Berberine es Wierochenlcel Resgent, by C. won Zijp, Pherm, ¥eekblaed.,
7%, Pages 784-767 (1956}.

Berberine sulphate as a reagent may he used to 1dentify phemo~
barbital, dial, bardbital snd rutonal.
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Reference Number £8
Chemical Abstracts, 29, 2 (1955).
Testing for Soporifies, espeecially Rerbiturates in Cerebrospinal
Fluid and Blood, Flacher and Relesch, 2. ges. exptl, ¥ed., 95,
753-55 (1355

The purified ether extract from the tismue is mubjected o
alerosublination, The concentration of barblturie actd derivatives
produced in tlood and eerebm-q:inal fluid by therapemiis doses can
be detected.

Reference Bumber 29
Chemlcal Abstracts, 30, & (1936)

stellogrsphic Study of some Derl s of
Phenobarbt tal, Hultquist znd Poe, Ind. Png. Chem., Anal, Ed.,
7 ¢ 328-29 {(1955).

The erystalline structure and preparstion of some twenty
rare derivatives of barbltsl and phencharbital are described, The
data include that ¢n the bemsyl and phenacyl derivatives of barbi tal
end phenobarbital,

Reference Rumber X)
Journal of the Chemical Soclety, London, 121-122 (Nov, 1928), 11, 795.

Fabre, in J, Pham, Chia,, 1922, 26, 241-249, pointed put that
veronal and other barbiturie acid hypnotics condensed with xmmthydrol
to form eryetzlliike derivatives, Similar derivatives are not formed
by other hypnoties, therefore the reaction 1s of velue in the fdemti-
fication of barblturie seld hypnoties.

Reference Number X

Quarterly Journal Pharmscy smd Pharmacology, 7 (1954) Pege 68l.

Identification of Bardbituric Aoid Derivatives, by Jespersen end
Larsen, Dsnek, Tidss. Famm, 8, 712 (1854).

The Ldentification of the barbiturates was undertaken by
firet preparing the xanthydrol and p-nitrobensyl derivatives. A
chart is glven showing the different physicel properties of the
barbitarates and the prapared compounds. The p-nltrodbenzyl deri~
vatives were found more suitable than the xsnthydrol derivatives
for the 1demtifieation,

S
= corT
e




Reference Bumber &2
Journal of Anerican Phamaceutical Association, Dec. 1235, Page 1251,

The tificetion of e Hyomoties of the Barbiturl riens,
-~ By George W, Hargreaves and H, ¥, Rixon,

Contains a mummery of the literature showing several tests
vsed for identifying various members of the barbitel fmily. Among
the experimental tests are solubllity tests, melting points, p-nitre
bensyl derivatlves, pernenganate test end precipitation tests. Those
1listed under color reactions are concenirated sulphurie add, fornalin
sulphuric acld end mitrite sulphuric aeid tests,

Refersnce Huymber 35

Quarterly Journal of Phersacy. 1 {19%8) Page 111,

Datection of Swall Quentities of Veronal in Rlood end Urine. Fiacher,

Pherm, Zelt. 1928, 73 1 222,

The ether extract is introduced with the aid of & capillary
funnel into a sublimstion tube to eveporate, It is sublimed from
an oil beth at 145°C on s cover-glass cooled with moiastened filter
paper, when 1t may be identified nmsmmeMy with Denlge'n re-
sgent,

Refeorencs Bunbei‘ 34

izerican Journal of Pharmacy, Nerch 1336, Page 117, .
od o terzining the unt of Barbt A £
OUrine and ¥edieinsl Produets, H. Qettal, jrch, Phamss.

*The quantitative estimation is based on the eolorimetrie
reaction of cobslt acstate with the bnrbimric acld derivative, a
blus color bei.ng Produced.®

Reference Fuxber 35
Chenlcal Abstracts, 29, 1 (1935) Page #91,
stimotion of Berbltel in xture with Snbstaneog, b tratl

especielly in the Fxsminstion of Orgens. By Fuechs, Scientia Pham,,
593 9595 (1334). :

The procedure of ViebBck and Yuchs {C.A. 28, 3834) in momeshat
modified fora s suggested as permitting the estimation of barbitel ia
the presence of other acidiec sibstances. For isclation of barbitsl
from orgenle tismes, a mitable extraction and purifieation procedure

has beenn developed.
-y




Referance Hunber 36

Chenical abstracts, 28,1 (1934) . Page 828,

Studies on Barbiturates, by Koppanyl, Murphy and Krop, Arch. intem. BN
Pharmacodmenie, 48, 76-88 {(1923%). ‘ ' .

Barbiturates can be detected colorimetrically by adding Colde)s |
and Ba(0H),, diseolved in sbsolute HeOH, to & CHCly extract of the |
unknowm. Humen beings, dogs end cats excrete 40-30% of berbital tsken ~
by mouth in the urine, The rate end degree of excretion are not af- .
fected by dluretics, The excretion of the other barbiturates (dial, f
neonal , phenobartital, pernocton and saytsl) ie less than that of é

|

i

barbitel, decressing in the order named. The braln does not store
more berbitsl then any other orgens, : A

_ Reference Mumber 7 .
Chemicel Abstraets, 28, 1 (1934) ' Page 2128, .»
Preseice snd Datection of Plethylberdituy d in Cerebrospin ' ot
Yluld, vitte, Pull. poc. pherm. Bordeeux, 70 7 255-6 (1952). |

, A procedure for the separation of barbital from the spinal |
fluid in the case of berbltal polsoning is described. A

Reference Mumber 58 ' N§
Chemical Abstracts, 18 (1924) Page 5252, i
inslyses of veronalend phenobarbitsl are glven by Glyeert, : l‘:’

J. Agsoc, Officisl Agr. Chem. 8 3 47-49 (1924), a description of
their properties snd the method of enslysis is described. |
Reference Sumber I3 ‘ . B
Chemicsl Abstracts, 24, $ (13%0) o " Page 5954, , !

Itsllie end Stemhever in Pharm. Weekblad, 67 3 797-785 (19%0)
described, with charts, ete,, methods of distimguishing such barbi- a

torie acids as barbitel, proponsl, dial, allonsl, goneryl (lutyl-ethyl)},
luminal, rutonel, phanodorm end sandoptsal, one from the other.
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Reference Number &0 .
Chealcal pbstracts, £ (1328) Page 477

Zenpero in Poll Chim, Farm., 64 3 257-8 {1925}, reporis s
neang 0f Ldentifying &lkyl derivatives of bsrblturie acid. One ce. -
of HyS0, and two drops of 2% Nali0, added to 1 gn. of the mubstance
gives no reaction with barbital, graduslly sppearing a faint yellow
color with dial in the cold {pink in the heat) smd »ith phenobarbital
glves yelloworsnge color 1n hot or oold, which disappesre on dilution.

Eefermce Numher 41

Quarterly Journal of Pharmacy 1 (1928) Page 111
pPatection in the Cedever of Vegetsble Polsoms gg cinss, Prumig

md KI’Oﬁ, ard’-. Pth;, lsﬂ' g -1 7121

anal is best extracted from a suitable part of the eadsver
with hot aleohol, acidified with tarteric stid. Hot water and eleo- -
hol are usged for the purification of the aleohollic extract.  Veronal
cen still be detected efisr Cne and a half years in spite of strong
putrefaetion of the body. W¥hen desth iakes place seversl deys after
a fatal dose of veronal has been taken, sll the vervnal can be still
detecied.

Refermeco !uilper 42
British Chemicsl Abatrascts, A (1527) - Page 1219

imingtion an xicology of al, Sensl, pmall Chim. Appl.
5192?), 17 5 447-456. '

'me ‘euthor shows that 70-85% of the veronal adniniltered to
dogs 1s elinminated in the urine, Animsl metabolimm undoubtedly ex-
erts » destrmictive action on veronsl, snd putrefaction of the orgens
resulie in gradusl diseppesrsnce of the drug § the nature of the re-
saltent products is unknown, 7These results contrad!.ct those pf

Ipsen (¥len, YHed. !ogmagr., 74 3 2025},

A L N
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Reference Bumber 43
The Journsl of Pharmags end FiPerimentsl Therspeutics, 5, 25 (1925)
Page 219,

® set of Phenobarbi nd Pheno tsl Bm n Rlood Pre
2nd Bespiration. By Gruber and Baskett of the Wesnington University
fchool of NMedicine,

. " The anthors, in summing up the previous literaturo, point
out that Impens {1912) found phenobarbitsl tc have a sedative setion
upon the yespiratory system snd to cmuse the blood pressure to rise
Wetgal found In possihle to cause narcoslis but to have no chsnge in
blood pressure.

" " In thelr experimental results, only two cases out of the 184
injections showed anything bat a pure fall in tlood pressure. ¥hether
glven intrevencugly or intraperitoneslly or orally the same depression
of blood presmurs docurred,

Sodium phenobarbital in meall exnd moderate doses cmised ac-
ealeration of rempiration with decreased depth in most instances.
After the seceleration, however, the rate slowed aud depth increased.

Large dose2 of phenobarbltal or sodium phemobarbitel csuse

aralyaic of respirsiion, The heart continues to beat for minutes
even after eenation of respivation,

’ncrereneh Yuaber 44

ﬁ;m}d of Pharmacology snd Experizental ‘rher@euuet, 2‘?, 4 ¢ 527-54
26

upon (oronery Circulstion. By Gruber emd Roberts,

" The drugs studied were barbital, phenobnrbitd, %a phenobar-
bltd., suytsl and 130 propyl allyl barbiturie acid ("maonifex®),

The mnethods 6f procedure and charts of the bleod pressures
ere gvaa. In the summary the suthors state that sll the barbiturstes
tested in dilute solutions Produce coronary vesm-dilatation shen in-
Jected Into the perfusate of an fs0lated cat or rebbit heart,

Concentrated solutiona produce vertable results, tul thess
they believe are due to the change in pH of the perfusion fluid,

- imytal, when injected intravenocusly in ssturated solutions,
materially lowers the erterisl Llood pressure in experimental enimals,




Reference Number 45 -
-Journal of Pharmacology and Experimentsl Therapeuties, 27, 4 (1926)
Pagﬂ mq

|
The Tffect of Phenobharhl Dther Berbl turt erivatives v ﬁ;

Ceredbrel Circuletion. By Gruber and Boberts.

- The eompounds used were barbitel, phenobarbltal and sodium ;
phenobarbltal, amytal and 1eo propyl allyl barbituric scid. k
The suthors conclude that all the barbiturates tested cause X
dilatation of the cerebrsl vessels, Vaso consirietion, which was 1!
noted in certaln types of injection, wes due to the change in pH of
the fluid perfusing through the brain. '
Fluids with a pH less then the perfusate when injected csuse h
vaso dilatation and when thoge Injected have a pH greater than the )
perfusete vaso constriction resulte. ;’_
The barbiturie seid derivstives in the brain, as iz other !
orgsns, aect directly on the vessel wall to produce vaso dilatetion, X
The beneficial resclis in epilepsy are believed to be due to the .
vaso-dilator sction, '

Reference Number 468 | M,

Journsl of Pharsacology and Experimentel Therapeuties, 24, 4 (1924) Bk

Berbital Rarcosis ‘::

|
Barbital narcosis was studied in plgeons and cets, a record of ‘ j
blood coagulation time, suger content and body teaperature was kept :
during the perlod. In the first few hours of berbital nareosis in ‘ [
plgeons snd in cats, a lowering of tlood sugar level waz observed. '
The blood sugsr level retomed slowly to norsel by the end of the :
forty-fourth hour, The cosgulation time of the blood was shortened

during the first few hours of barbltal nercosis, and returned to nor-

" mel between the twentleth and forty-fourth hours.
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Reference Nuzber 47

" Journal, Americen Medieal Association, Feb, 1, 1938, Page 420

Xensas Hedicel Soclety Journal, Topeks, 38 ¢ 485-528 (Dec. 1935)

ne an eno i on Rleo _pagcsaO.
- by 8. J. ¥llimon.

. The mithor reports that sfter watching the blood count of
rats after the injection of eminopyrine and phenobarbitsl and combie
nations of each, there was no change in the blood pletures of the
series in which phenobarbitsl alone was used,

Referaice Nunber 48

{oum;l of Phamacology end Experiaentel Therapeutics, 40 1 zﬁ.s-zéa,
19%0

- by inderson, r.‘hm snd Leake,

Sodium barbim, iprel, neomsl, phancdora, esuiged deereased
03 conmumption. Aaytal and phenobarbital incressed Oy consumption,
while dial had inconsistent effects. PBarbital had a more consistent
effect in decressing the pulse rate and lowering the blood pressire
then the other drugs. ALl the drugs decressed factlle diserisination
md increased respiratory rate.

Reference Number 49
Chenical Abstracts, X, 5 (1936) Page 1445,

Ph ;coio of Nicotine, by told and Brom, J. Pharmacol. 54 ; 483-76,
h!sas

Barbital sntagonises the action of nieotine, although it
does not prevent death from two fatel doses, Such death S8 without
m:::llsions. The exatic ection of nleoting 13 not abolished by bar-
bital. .

TR Im m e
t.




Reference Ruznber 50

Chemical Abstrects, 30, & (19238) Page 1445,

Barbiturates snd Fectors Coverning their Distribution, ~ by Dille,
Linegar snd Xoppanyl. )

Barbliurates can be detected in the blood es long as they
are in the tiesues, end no orgen tissue has sny epecific affinity
for them, although barbital 18 less concentrated in the brain and
pentobarbltel mdium moTe toncentratad In the drain than in other
orgens,

Reference Sumber 5L
Chemleal Abstracts, 24, 2 (19%0) Page 2198,

The ;greet of the Repeated Adwinistretion of diethylbarbiturie aeld
ohexenyl ethyl-barbi tarl -~ by Eddy, J. Pharmacol.

57 ¢ 261-71 (1929).

.. Rddy describes the tests used to follow tolermnce of cats
to continued dosea of the two barbitala. He claizs no tnleranea of
elther drug was oburved.

Reference Number 52 _
Chealesl Abstracts, 24, 2 (19%0) . Page 2161,

Xugel and Fpsteln in Arch. ¥pl. Path, Pharmakol,, 142, 1929,
deseridbed thelir results odbtalned In dluresis from the sdninistration
of hypnotles, The smount of water aand of galt incresss 1s given com-
Paratively for sandoptel, luminal, veronal snd parsldehyde, ete.

_ Reference Number B35 .
inerican Pharmecentical Assocliation Year Book 1955, Page 140,

Bartital Polsoning, -~ by ¥, E. Gower mad J. Ven Do Frve, J. Phamacol,
amd Exper. Therap. 1338,

Variocus methods of fluid adniniatration to csuse diuresis
was tried in attempting to recover dogs from maesthetie doses of
sodium berbltal, Physioclogieal salt solution by vein was found su-
perior o gluecose solution. In several cases diuresis exertsd no
spparent influence in recogery from amytsal.




Reference Buaber 54
Anericen FPharmscentical Assoelation Year Book 19385, Page 141,

arbiturie rivatives, -~ by’t R. !lbre, de Phamm, et ﬂlh.' i3
| EIQSS)“,"Q?.

‘Yeronal was used as an exssple to dezonstrate that placental
sexbrene 18 perfectly perneshle to the barbituric actid series.

-

Reference Numder 55

Cheaical Abstracts, 50, 11 {1938) Page 5883,

Pffects of Different Rarcoties on the Spontsneous and Reflex Flectrical
octivities of the Cerebral Cortex, - by Breser, Compt. rend. eoc. blol,, -

171 ¢ 881-888 (1936).

Cats were uged., The corticsl oscillograms obtained during
maesthesia with Etg0 or CHClg were quite different from those obtained
during hypnoais by b.arbituratel.

Reference lumber S8
Chemical Abstracts, %0, 18 (1936) Page 6827,

slone end Barblturl rivatives es of Prima ulo--
cytosis, ~ by Taeger, Sammlung Verglftungsfillen 5, Abt. C, 6 (1954) ¢
Chem, Zentr, 1985, IT ¢ 2086,

© A summary with extensive references. JAccording to the ob~
servations of Anerican and Sceandinavian sathors the continved unge of
Pyrsaidon is supposed 0 lead to agranulocytosis, tut these findings
nust not be regarded es clearly nnderstood,

Reference Xunber §7
Chemical Abstracts, 26, 5 {1932) ' Page 4875,
The Influence of Various Narcotics on the Blood Cosgulstion as well as

on_the Coagulation Components of the 1!190%s = by Baseki, Folia Pharsacol.
Jepan, 14, Ho, 2, Opera orig. 14-18 (193

Yeronal sand luminal delay and retard coagulation of the hlood,
The cosgulaiion components are also decreased,

Luninal and veronal act directly on the mid-brain centre and
saconderily on the eentre in the eerebrum.




Reference Ruzber 58

Chemleal Abstracts, 24, 8 (13%0) . Page 5864,

Comperative Studies on Clreilatory Damage end Nercotic ¥ffect of i
Yerious Barbiturie Acid Derivatives, « by Merthe Vogt., Arch. expil. ;
Path, Pharmakol, 152, 341-80 {13%)

The derivatives were found to have similer toxie effects | »
on circulation. _ l:

Veronsl has slower but larger nsrcotic effect. Phanodorm |
end snytel snd perticularly noctal and pernocton induce very brief i
barcosis.

Yeronal 1a least toxic for eirculstion 3 pernocton, smytal, ;
proponsl smd ssndoptel sre most toxic j numal, dlel, luminel and i
phesnodorz are intermediate., The margin bdetwean the lethal and ner~ |
cotie dose for rats 19 widest with phanodors and amytal, least with :
noctal end pernocton snd intermediate with the othere. 1

Reference Bunber 59 ' )
themicel Abstracts, 17, 2 (192%) Page 2004, ]

I
J
Wiki, in bis report in Arch. intem. pharmacodyasnie 27 @ ;}
117-161 {1822), glves a detailed report of his study of veronal,
luninal and dial, The toxleity, ansesthetlc propertles and effects /
on blood presmire and on Tespiration were studied. Luminsl fe %0 de '
used with the greatest esution. Dial end sllylimopropyl berbiturie
scid (alurate) are prefershle in their mode of sction to veronal.
Murste snd dial were found to be almost 1dentical ia action and p
dosages. ;

Reference Ruaber &0

Chemfcal Abstracts, 17, 2 (192%) ' Pege 2148,
Xlin, Wochschr. 1, 944-947 (1922)

Sodium barbitsl hes an sctlon on blood wvessels of reducing
tesporarily the dlood pressure, like that sction of Pepaverine,
Reference Rumder €L
Chemfcsl Abstracts, 22, 1 {1928} Fage 261,

The Inportsnce of Sodium Plethylunalonylures snd Sodium Phenylethylmalonyl-

ures in the of athetiec and P etic Inlntion, es listed
in Compt. rend. soc. biol. 95, 1048 (1928) by Arell,

Phenobarbitel sodium is without action upon sympathetie or

e o o L
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Reference Bumber €l (Coﬁﬁnued)

pParasyspathetic innervation, nor does it modify the reaction of adrene-
line upon efther intestine or uterus, Earbital reinforces excitability
of the sympathetic innervation mnd exercises a parslysing action on the
irritebility of the parasympathetie innervation,

Referenice llnnber 62

Chentcal Abstracta, 29, 8 {1935) ' ‘ ' Pege 8130,

Bartl thrates and the gmmalisn Heart — by Roth, Areh, intern. pharme-
eodynmie 51 g 179-164 (1935)

Perfusion of the isolated heart of white rats with Na bar-
bitsl, Ba phenobsrbital, Ra smytal and Ha ethyl {1 methyl-tutyl}
barbiturate eaused 2 brief stizulation fllowed by the charscteristie
‘depresaion. The ptimuletion was not prolonged and the depression
leapt marked with Ba barbital,

Reference Rumber €3

Chemical Abstracts, 23, 2 (1955) . Page6509.
The ¥ffect of Some Barbituriec Acid Derivatives on the Intestine of &

at, =~ Dby Dreyer and Hebb, Proc, Nova Scotlesn Inst, Scl. 18 1 282-5,
1955-54), .

: The sodium sslts of phenoberbtdtal, eamytsl, veronal, dlal,
phanodorn and pentobarbital were injected intravenously into decers-
brated cetas and in all cages the gagtric and intestinal movements were
stimulated until doses beceze so lerge that respiretion or circulation

feiled. The mction wes periphersl, .

_ Reference Bumber 64 . -

" Mmeriean Pharmsceuticsl Assocletion Iéar Book, 1985, Page 14..
Barblto ' d Perivetives, - by costs snd Bolgert, Bull, Mea,
Soc. Med. Hop. Paria, 49 (193%) 779, throngh Squibb Abstr, Bull. 6,
(1933), 1108,

A *Two esses are reported in which lesions followed or co—
inclded with a state of coma induced by a barbiturle scid derivetive,®

' %The juthors discuss the possibiliiles of central or peri~
pheral disturbsnce as sn explanation ¢f ithe pathology.®




Reference Bumber 85
Chenical Abstracts, 23 (1928) Page 3043,
Gruber reports thst there 13 a logs of tonus and:oozplete

ceasation of perlstelilc novenents In mmooth mascles produced by con-
centrated solutions of the darblturates.

‘Reference Jumber €6

Chmieal Abstracta, 28, § {1984) : Page T368.
Earhihxrgteu IV, ?f!ect of Rarblturstes in Fxperimental gﬁhmsia.

!umhy and Koppmyi, Je Phamaeol. 52 ¢ 70-77 (1954).

arblinrates VI e Fl11 . Koppanyi snd
KNP: Ibid- pp. 87“"90. T .

Barblturates VII. Fiperinentel fnalyeis of Barbitsl Aotions.
!ﬂppm’i sad mlle, Ihids' PPa 91-100. ' .

Reference Bﬁnber 87

Journal of Pharmacology snd Experimental Therspeutics, 1, R {1927)
PBEU 1.

e fomparstive fnse ti:eti {icacy of Toosmylethyl barbitirice &

and plethyl barbituric scid, ~ by Swenson snd Page of the Lilly Re-
- sesrch Leboratories,

The minimuxm fatsl dose and ninimum effective dose of these
two compounds have been studied by the suthors. In the article charts
are given showing the H.F,D. when given orally to cats 1g 110 nen, per
kilograz for smytal arnd 280 agm. pPer kilogrem for barbital. %hen the
subentanecus injection in rabbits was compared, the N.F.D. wap found
to ba 110 ngm. for samytal snd 220 mgm. for barbital. Comparing the
drugs by subcutmeocus injection in rats, 1t was found that the W.F.D.
for emytal was 100 mgu. and for barbital X0 nga.

: The minimm effective dose for aaytel was found to be 40
agn, and for barbital wae found to be 200 sga. .

The guinea pig 1s not a satisfactory animsl for the ntandardi—

gation of these ansesthetica,

The ¥.E.D, wae obtained by subcutanesus injection i{n radbite,
It was 45 mgm, for amytal and 155 mpga. for barbital. Ths tize of in-
duction seems to s 1035 than one hour shorter for smytal tham for
barbitsl.

There 13 & wider range found between the K. E.D. and the M.L.D.

with maytsl than with darbital,

RPN D) o
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Refermce Number £3

Journgl of the imerican Hedlcal Association, June 23, 1935. Page 280,

The (1inical Use of inaesthatic fgents and Wethods, - by John 8, Lundy, u.D,

Derivetives ot‘ Barbltorie Aeld ¢

"In certain emergency cases my practising phnieim is Jup-
tifled i using the barbiturates in large doees 1 for exsmple In cases
of tetanus, eclampsia of pregusncy, or conwlsions csuged by meningitis
or by gtrychnine poiszoning. 4 derivetive of berbituric ecid is most
effective shen given Intravencusly. ¥%hen gliven intravencusly, the
rate of Injection should be glow emough 0 thet merked depression of
respiration does not sccur ¢ einee individuals very, no rule ¢an be
given other than that the respiration must be watched. Perheps as
izportsnt 28 the rate ¢f injection is the initiasl aesurenee that the
etomach 12 enpty and thersafter the maintensnce of & good alrway. A
sterile soluble palt should be used for injection. If the solutle =alt
is not avellsble, the Insoludble salt may be given by mouth or rectum,

. I¢ is nov spparent that these drugs sare heblt forming to
certain types of individuals and I feel that if the patient becomes
addieted to the nse of a barbiturate, that patient may possihly be
emotionally unptable end constitutionally inferior, with psychopathis
tendencles. )

As pre-cperative or poat-operatin medication, these drugs
are valuable and sre safely used in smsll doses in the majority of
cases.

Intravenous injection of the barblturates to produce surgicsl
enaesthesia should be confined t© minor operations of short duration,
and adninistration sghould bhe by experienced Persons. These injunctions
should hold until 1¢ has been definitely shown thet the drug has
vide margin of pefety and that fetalitles are mmlikely to oeccur from
moderstes overdopage. The 2atter requirement for gefety, in all probe-
bility, never cen be met, and 20 I advise epgeinst the giving of bar-
bl turates intravenously by those Inexperiencesd in thelir sdministration
whenever another snsesthetic sgent can be used instead.”

Reference Number 63

Mmericen Pharmaceuticel Assoclstion Year Book 1930. Page 118.

Therspeutics of Ferbituric rivetives, ~ by S, Welss, An. J.
¥ed, Sci. (Sept, 1929) through Clin, Med. and Surg. 57 (19%0) p. T2
The suthor 1ists his eonclusions based on Personal and
eclinicsl experience. He finds that -
. 1. Hen g more susceptible than snimsle. ,
2. ¥arked Individual weristions exist in response of patimts o
fdentical doses,

S. BSodlum luminsl injected intravencusly stops conwlaions, pro-
duces muscular relaxation, end induces sleep.




Reference Nunber €8 {Continued)

4. Intravenous adminigtration of sodium luminal snd other bere
bMturie aeld compounda has been found beneficial in treating
severe status epllepticus, eclexpsia, ete.

5. Intravenous routine nese of barbiturie compounds for surgical
smaesthesia in certain psychoses 1s dangerous,

8, The mechsnlm of their solution 1a different from that of
ethar, ehlorofors and nitrous oxide.

7¢ In sdaninistration of barMturic scld compounds one must
carefully obaerve the patient's condition,

Reference Number 70
. mericen Journsl of Phammacy, Jen. 1936, Page 59,

Durstion of Action of Barbiturateg

®the long seting bsrbiturates upon intravenous sduinietration
produce 1ittle lamediate toxic or fatel effect, The rapid intravenous
injection of short seting barbiturates is followed by acote toxie eff-
ects, often resulting in the immediazte arrest of the hesrt beat and
rospiration,

Fifteen minutes were required after the intravenous injection
of barbital or phenocbarbital to attain the ssme degree of ansesthesia
that was reached in one to three minutes with pentobarbitsl.®

Reference Xumber 71
Journsl of Pharmscology snd Experinetel Therspeatics, 59 (19%0) Page 16S.

Compsrison of Prem stion Yelues of Sever. rhita vesg
in Reletion to Witroug Oxide jnaesthesls, ~ by Stormont, Lampe and Barlow,

The suthors studied the reletive efficiency of a serles of
barbiturie acld derivatives as premedication sgente for ¥ 0 snaesthesis
in rats. Rats are not ensesthelised at all by an 85-15% mixture, snd
show only mild snalgesis with a 80-10% mixture., Ansesthesla 1s readily

indueced with a 95-5% mixtore, In the tests the aninels were snaesthetiged _

with a 95-5% sixture and the duration of the snaesthesia determined wmder
m 85-15¢ mixture.

Conelusions ¢ Allonsl, neonsl snd dial are most efficient in
prolonging the maesthetie effect of A0, All three will give at leest
X minutes ansesthesia with 85-15f aixture, using MF of thelr N.L.D.

A sizllar dorstion of anaesthesia with phenobarbital, barbital ead amy-
tal could only be produced with 45% of the M, L. D.
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Reference Rumber 72
Journal of Phamacology and Experimental Therspeuties, 41 1 567-78 (19%),

Pyem ation VYaluesg o batal, Phano Pernoecton slation-
to Ni e jns =« by Barlow, Duncan end Gledhill.

Conplete anasesthesia could be obtained with 50f£ of the ¥.L.D.
of nemtutsl or with 87,54 of the ¥,L.D. of phanodorm, sand sn 80-20% gas

mixture, Pernooton wes effective only in doses of 45-52¢ of the N.L.D.
md the toxiclity was very great,

o _Referame Humber T8
. Chenleal Abstraots, 20, 8 (1936) Page 1948,

Wﬂﬂm@m « by Albert H, Miller,
Anesthesia and Anelgesle, 15, 2420 (1986), . '

A eompParison of paraldehyde with barbiturete, avertin, wore
phine, with and without atropine, ss a presneathetic,

Reference Bunber 74 |
Joumasl of Pharmacology, 45 {(19%) Pagen 440~458,

A _Btady of the Relative Ffficiency as Bassl Anaestheties of jvertin,

-Amytal, Chloral, Disl end Isopropylallylbarbiturie Acid, = by
Xleindorfer and Halsey,

*inytal should be & sefe md efficlent basal mapssthetic.
Dial end lsopropylallylbarbiturlie scld should only be uned
with csation,.%

Referemce Rumber 75

Journsl of Phamascology and Experimentsl Therspeuties, &, 24 (1925)
Page 451,

It was found by Hirschfelder snd Rice, of the Departmamt of
Phemmscology of the University of Minnesots, that in rats in a frifhtened
condition the soporific setion of sod, berbital definitely diminishes,
Rabbits were used as the frightening aget end 1t was found that when
larger doses were given to the rats the effect was a gradusl narcosis
rather then s naturel slesp. All possidble means, therefors, should
be vsed to place the patient's state of nmind at reast during the adminie-
tration of & spporific.




Reference Xumber 76
(hesical Abstracts, 27, 2 (198%) Page 3008,
e Det nation of Toxieit n 8 ¢ -)

Ihe petermination of Toxicity Constants end the Aetivity of Some Par-
bituric Derivetives, Prineiples of Q%ﬁggggg. Resultg, = by Launoy,
J. physiol, pathol, gen, 80,, 584578 1952} _

Launoy desoribes the positions assumed by radbits in diff-
erent degrees Of snasesthesia after neonel, smytsl, phanodorm, ete.
He glves the standerd dose of barbitel, nesbutal smytal, neonasl,
pheanodorm, dial, 1pral, gerdensl snd Tutonal ; the toxic wnits § the

narcotlie units § narcotlic velues snd toxie velues, compared to darbie
tal = 1, ’

Reference Number 77
Jourmal imeriem Medicel Associstion. Deo, 26, 1936, Page 2104,
n snd Dangers of H t = by Sonie Welss, ¥.D.

The suthor desls in quite a general meaner with all hyp-
noties in use, They sre eclassified scoording to thelr relationships
to other drugs, the type of sleep devired, chemiocsl structure, sdmi~
nistretion and dosage, untoward effects and chronie intoxieation,

Some features of chronie¢ polsoning by barbiturates are dealt
with, particularly the dlagnostic side of it,

Refarenge Bumber 78

Journsl American Hedlosl Assoclation, Oet. 24, 1958, Page 1581,
The Phermacopels snd the Physician & of 0 - by

. P. Crabfield, M.D.

The article desls, in a gmersl manner, with sll hypnoties,
- how they aet on the centrel nervous gystem snd eonditions indicating
thely use, :
*Pentobarbi tal has proved very useful for quick action of
short durstion,®

*Rarbital 1s still probably the moet satisfaetory drug vhem
more prolonged and less proupt actlon is desired,

Yhere slesp is disturbed by motor restlessness not directly
asmociated with ecersbral activity, Phenobarbitel is useful, the suthor
gapgests,”
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Reference Number 79

'J'ournal Jnerican Medlcsl Aseocietion, Rov, 2E, 19885, Page 1782,
Journal of Pharmacology and Experimental Therspestics, 54 (Sept,) 1935,

atly {ency of eries of Analept! o8 to ath

and Lethel Doeages of Pentobarbltal, Chloral Hydrete end Avertin,
= by Barlow,

The report represents in excees of 1,600 experiments, under
such condltions that sny recoveries noted gould be attrlbnted to the .
affects of the mmaleptlic neamures alone, -

Referenca Fumber 80
Journal iverican Hedlcel Associetion, Des. #1, 1935, | hﬁ 2044,

th elgenia 1n stet - by J’a:ne;"i‘. Gwathaey, M.D.
md €. O, HcCﬂmick, Do o .

In this article the doctors describe fully thelr modified
- technique used in snalgeelis in obstetrieca. Pentobarbitel sodivm in
1% gr. doses,repested as necessary, 4s given as & basal snsesthetic.

Relative Toxicity of Drugs,
lli.nlnun Effective Minisum Fatel Ratloe
" Dose Dose
Pentobarbital pod, 40 110 2.?
Barbl tel £R5 00 1.%7
Aaytel 72 180 2.5

Referencs Bumber €] ‘
Journal American Mediosl Association, June 22, 1985,  Page 2296,
turate P Aron ho

The drugs used by Tritach and Brown in thelr study were
disllylberbiturie acid (dial), sodium 1o emyl ethyl barbiturate .
(enytal) snd morphine, sodium 1s0 emyl ethyl barbiturate {eaytsl) end
reotal ether, sodium allylisopropyl barbiturate with scopolamine,

The suthors gonclude thet the barblturates used above ars
apparetitly of less value for thes relief of pain duripng lador smd for
produetion of amneslsa in labor thsn they are when combined with ¢ther
drugs, Barbiturates combined vith gedative or emnesia-producing druge
sppear to sccentuate snd prelong their action,
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Reference Rumber 88
Heandbook of Therspeution : David Cempbell
Page 205,

The barbiturie acid compounds used in treataent of diseases
of the nervous system are given, Barblitone (veronsl) snd 1ts sodium
salt, medenal, are the best known representatives of this class, Pheno~
barbital (Juminel) 1¢ also used in nervous treatnent, -

The puthor thinks that the fear of hablt formation is very
wuch exaggerated and that haditustion to bypnoties depends more on
the mentailty of the patient then on the particular dmg,

Refarence Number 83

Menufactoring melmi.at, Yeb, 1935, . Page 57,
Rerbiturate Intoxication,

Hamfeeturing themiat, Jau, 18852, ) Pige 8,
Inassthetics ' ' '

Barbituric aecid derivatives have bean subjected to research
15 find a stable compound suifeble for injection before wolatile ane
seathetics, Nembutal *844% (eodium ethyl methyl-butyl berbiturle
acid) end mmytal sodium were found useful,

. Referencs Rumber 84 v

Journel Americen Medicel Assocliation, Jen, 11, 1936, Page 1885,
Paris Medical, 2 ¢ 525-340 (Oct. 26, 1935),

Anaesthesia obtained by intravenous adnini stration of ethow
tutylethylzalonylurea 18 deseribed by Desples snd his assoclates,
acoording to thelr experinents pn fifty-two cases,

_ ... Reference Numder 85 o
Nenufacturing Chemiot, Nerch 1984, Page 72,

Battle of the Barbiturates

*Physiciens argue that no other druvgs can _td:c the plece of
the barbiturates for promoting sleep and calaing down over-sctivity of

the nervous systas mich as oonwvuleions, snd they Ingist thet thelir use
is sesential,®




Reference Number 85 {Continued)

*On the other hand, we have the smaller, no less important
group, which holds thess drugs are dangerous, that they are frequently
used for sulicide, and that addliction 1e #o easy and mo fatal that
thelir use should be limited by the most stringent legislation.®

I has bean sald that lese then 1% of 11 suicides can be
attributed to these drugs.

Reference Xuaber 88
Nanufaeturing Chemist, Dec, 1954, Page %36,
aameu;' ato After-Fffects
®"Rashes may oocur during the first days of barbiturate
medlcation, tut pain does not come for a consideradble time., is a
rile the pain was crsap-like, with intolerabls bouts refractory o

such well-known sntirheumatic drugs as aspirin, antipyrin snd sodiun
‘.lzeyl‘t.-

Referenee Runder 87

snericen Journsl of Pharmacy, 108, 18 (1936) Page 545,

tratior . t !ithdraw of Phenob rb K diu . berk
on mg Albino Rat, Stanton, J, Pharmacol, snd Exp., Therap., &7 imss)
page 248,

Bince the introduction of barblturstes in 1903, indiscriminate
use by the public has led %o an Incressing number of reported cenes
of habituation with efther acute or chronie poisoning as the remilt,
Yew data exist, however, congceming the occurrence of true addietion
to these compounds in the senge of hyperirritadility and other sbsti~
nence syxptoms following their withdrawsl,

+  The suthor carried cut a series of experimenta on albino
rats, using two members of the barbituric seld series s phnobarbltale
sodium, an exsmple of a long scting berbiturate-, snd peatobarbd tal~
odium, an exanple of g short acting hypnotie. '

The method used was s determination of the twemty-four hour
sbatinence irritadbllity of the rat receiving daily injections of the
drug, frritability being objectively meéasired by recording the struggle
remponge of the rat to a uniforaly unconfortable situation, Tolerance,
by this method, 1s indicated by a Progressive weekly increase in the
level of response one hour after injection of the drug. Such an ine
orease indicates a lessaned tranquilising power of the drug, snd hence
a tolerance on the part of the sninal,




Refermce Kumber 87 {Continued)

The results show that following daily injection of both
compounds there was no ingrease in abstinence irritsbility, On the
contrary, the irritability progressively decressed, especially with
the larger doses, and this extended to a considerable degree into
the withdrawel period, Rats therefore & not become addicted to
phenobarbital-sodium or to pentobarbti tal-sodium in the sense of in-
creased irritabllity following withdrawal of the drug, but tend rather
0 show evidence of acme cumulation of depressive effeot,

The courses of injection induced only e very minor degree
or tolerange to the maximal effects of pentobarhi tal-sodium, as indl-
cated by the struggle response of rats one hour after injection, Wt
the duration of the somnifacient action appeared to be markedly short-
eaed at the end of the injeotion period,

, " Referencse Runber 88 .
Journal Americen Pharmsceutical Assoecietion, July 1986, Page 597,

of Barbit b 4

B The toxiclty in rabbits and the comparative efficiency were
studled for amytal, darbital, dlal, neonsl, peatobarbitsl, phancdors
and phenobarbi tsl, using both oral snd intreperitcneal routes.

Some 0f the figures for the minirum lethal dose differ
narkedly from those found in the literature. Apparently the general
ratio of efficiency to toxicity is approximstely the same for the

seven compounds, excepl that amytal snd pentobarbital seen to bo
tremely safs by oral. admainistration.

Refermce Bumber Bﬂ
Yeer Book American Phammageutical nnoeioti.on, 9 (1920) Page 584,
rb 4 0
The congtant vse of even muall doses of barbjltal affects
the central nervsous syatem, Those teking the drug hadbitually become

mach debilitated snd seem loss able to stand noderate doses, Death
has occurred from » 8 gm, dou in lddictl. . ‘ :

‘Reference Mumber 90
Year Book Auerican Pharmaceuticsl Association, 1926,  Page 177,

Fxpedient to Prevent Barbiturimm
The suthor quotes Cimbal, who preseribes simultanecualy
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Reference Number 90 {Continued)

powdered ipecacusnha, If the prucribed dose 18 exceeded, vomiting
is produced.

- Levant, Gas. Des, Hopiteux, 20 (1926}, page 479,

. Reference Number 81
Therapesutie Noten, Feb, 13955, Page 65,

Barbiturates in ¥rilepgy

Patients studied had bean tsking phenobarbital in dopes of

© from 2 to 6 graing delly over a period of years, Ais thess patiets
showed no significant deterioration, it is mggested that long-con
tinued gedative therspy does not produce reduction in the intelligence
quotient,

Referenge Fumber ﬁ!

Journsl of Americsn Medicsl Association, Dec, 8, 1954,  Page 1813,
Presse Nedicele, Paris.

Barbituric Arthrelgias snd Myslgies

"Castin and Cardien report six ceses in which Joint muscle
Pains developed in the course of barblturate adninistration,

The paing seem to occur only after prolongsd administration
of the drug.

The authors state that as a generel rule the darbitories al-
geslanm are no more & contradiction to the use of thiz Zrug than are
the skin eruptions end other reported complications,*

Refersmce Hunber 83 _
Journel Mmerlcen Wedicsal Assoclation, Jan. 18, 19385, Pago 202,
British Medieal Joumal, London, 2 920-978 (Mov, £¢, 1934),

Bartiturio Acid Parslysis

Londor snd Sellek report a case of ilduprud paralysis
following the unse of a derivative of bartituric seld (evipan) for
general mnzesthesia with no premedication,




Reforence Number 94
Year Book Americsn Pharmaceutlicsl Association, 19882,  Page 1185,

thronie Fxperimental Barbitel Pé;aon;ng, ~ by M. H, Beevers md
A, L. Tetum, J, Phammscol. 42 (1851}, page A7,

The suthors adninistered barbital to dogs aver s period of
three years mnd summarised thelr findings with regard to tolerance,
md damage to centirsl nervous systen,

Referece Number 98
Chemlicsl Abstracts, X0, 5 (19%6) . Page 778,

e Nature of the Barbl turatePiero m, - by Linegar,
DPille end Eoppenyl, Science 82 (19356), pPage B76-7,

The antidots) effect of different doses of picrotoxin was
mapifested in four different ways ¢ {a) oceasional rise in blood
pressire, {b} preventlon of steep fall sngd hastening of the recovery
from a fsll in blood pressmre produged by intravenous dbarblturate
injection, {¢) stimulation of respirastion, {d) mainteamce of res-
pPirstion after barblturate injection even efter cardiac stoppage.

Reference Number 96 ‘
Chexioal Abstracts, 50, 4 (1936) Page 1122,

Trestment of Coms Cmged by Barbl turates, = by Flandin, Presse Ned,
45 ¢ 805-4 |1955 . .

High dopes of strychnine, blood letiing, artfficiel respi-
~ ration, and adrenaline by rectum are recommended.

Reference Nuaber 97 .
Journal American Wedical Association, g, 1, 1936, Page T54.

Status of Picrotoxin

The Americen Nedicel Assoolation, as referee, pointed out
that wide differences in effectiveness had been found by Heloney
in the use of pPlerotoxin sgainst different barbiturates, negligible,
for instance, against phenobarbital, end nany times greater sgainst
no'm.

*The cduncil does not wish to imply e belief thet pierotoxin
1s of no vslue in the treatnent of barbitsl polsoning, It awaslits
go :;velopnant of further evidence in the wrk of competent {nves-

gators,”
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Reference Number £8
Quarterly Journal of Pharmacy end Pharmmacology, & (195%) Page 727
‘Meloney (J, Pharmacol. 49 ¢ 138, 1955) cleims bpiemtoxm is

nore efficient an an ant.i.dot.e 4o vercnal poiming than eaine or
.mmac

Berera:ee Humber 99

Pigmtozln as an Mntidote in Acute Poleoning by the Shorter joting
arbiturate =~ by Maloney, Fitch and Tatum, J, Pharmacol., 4l 3
465-82 (1951.) o

o Animl; having had barbl tarates will ‘bolerata a much larger
dose of Plerotoxin than a normel animal. The use of piecrotoxin as
sn antidote in barbiturate polsoning is suggeatod.

Reference Bumber 100
Chemfcel Abltraets, 28, 2 (19%2) | Page 5842,

enh - by Cemeron and llcCulloch. Can, Yed, Azsoe,
Jn 26 3 41545 (1952;.

Lerge doses of nembutsl produce death by reapiratory failure
in guinea piga. In rats cocalne ECL did not give sny protection
egainst nembutal poisoning, ¥phedrine HCl, glven intravenously 15
mimites after a lethal dose of nembutel, affords s marked protection,

Reference Rumber 101
Chemical Abstracts, 24, 1 (19%0) Page 158,

' Veronsal is a dsngerous hablit forming drug states Super, in
an extract from Hashnemesnnien Monthly, 64  695-700 (19%2), who sleo
describes a treatment for the hablt, the eymptoms of which are ab-
normellity of speech, muscular Inco-ordination and hypnosis.

ﬁéfcrmu Rumber 102

mzmcaz..gi:mam,ﬁ.’.'z (1988) . ' ‘Page 844,

: mparative of the Habl Cse of {turates en al Ta

vatives, as Furnished b orts from Varioug Ho Throughe
out _the United States, ~ by Lowy, Can, Med, Assoc. J, & ¢ 6%3-41 (1934),

Contains data glving addietion to, poisoning by and death from,
barbital and phenobarbitel.
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Reference Number 10%
Quarterly Journal Pharmscy end P‘hamaoology,' 7 (1954),  Page 624,
Poisoning by Barbital and pllied Prugs, ~ by Btewert and Willeox,

Lencet, London, £24, 8 (1534)

Cases of hyperthyroldimm, severe toxemis, snd renal and hepatle
insmfficlency are mduly szsceptidle to barbiturate polsoning, Colonie
and ptomachich lavage should be repeated trequmtly as the elimination
of the polson 1: most important.

, ; | Reference Number 104 _ | .
Chemical Sbstracts, 28, 2 (1954) " Page 795,

Poi by Barbitsl snd Allied Drugs, Its Trestment by Lumber esnd
ci ;'nal ainage, Purvis, Stewart and Willcox, Lencet 1 § 15-18
1954),

Befermce Number 1056
. The 1988 Iear Book of Gmeﬂl 'rhorapeuties ' l‘anh:s, p. £88.

gt:ldotal ¥ffect of Coramine in Barbiturie jeid Nareosis
'#From the results reported it may be inferred that Coramine

is of value in counteracting the effects of a wide range of barblturates

with 2 wide range of dosages,®
. _ Referencs Number 108
Chelnieal lbstraets, 29, 2 (1955) L © 7 Pagel8ls.
ne ho ritrophenol end Hethvlene Blue in Experimen

M!Mm. ~ by Allegri, Boll, msoc. itel, bio,_*
sper, 10 ¢ 48-5 (1935 : ; .

" These four subatmees md procaine were tried on dogs, cats
and rabbite to show thelr inhibitory effects pn the snimals when
toxle dopes of phenobarbitsl snd barbital were given,

: . Reference Number 107
Journel Americsn Medicsl Assoclation, Ang. 17, 1825, Page 502,
The Antidotal Aetion of Potassium Permenganate, -~ by Re Hatcher, M,D,

"Potassiun permangsnate mey be useful in washing the stomech
after poisoning by slurate, disl and possibly some othert t not after

~ phenobarbitsl, barbitel, smytsl or neonel,®
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Reference Number 108
Chemist and Druggist, 1935, | Page 57,

e Barbi turl me arbi tue o 0

" ®#They elaim that slcohol 18 superior to corasine snd strych-
nine as an entldote ,uveses But strychnine ete, ia still safer,”

Reference Number 109, .
Journal Ameriean chem.tcal aaeiety, _Q ¥ 528«-852, Jen, 1855,

| Phxaiosl_;emical Progertiea end Emotic Action of @bg‘titutgg By
Miturie Aeids, « Tabern end ghelberg.

Through experiments with fifteen barbiturates, the anthorn
esteblished certain facts relating their hypnotic properties to thelr
chenicel properties,

One teble listed shows a definite parslielliem between the
- partition coefficients and hypnotie¢ efficlency,

They deal also with the murfece tensglon factor snd 1ts re-
lationghip to hypnosie.

Certain groups or eide chaina have baen $dentified with
' upeciﬁ.e reactiong by fhc authora.

Reference Kumber 110

Journel Americen Chemicel Soclety, 44 3 1141-4S (1822) - pox and
Yoder, {Contribtution from Parke Davis and Compeny)

#The faet hes been repeatedly demonstrated thet two hydro-
carbon radicels on the § carbon atom are necessary to gonfer sleep-
producing properties on barblturic acld, The two radicals may or
may not be identiesl, but one slone is not sufficient.®

The authors attenpted to combine the antispasmodic properties
. of the bensyl derivatives and the hypnotic properties of barbiturie
acid, They prepared a series of alkylbensyl barbituric scids, with
the alkyl radical derived from the primary aliphatic sleohols, Pre-
vioualy no guch derivatives had been described,

Ethyl bensyl barbiturie acld was found to have the strongest
physiologleal aection,

"Contrary 1o our expectations, the hypnotlie effect wag accom-
panied by symptoms of tetanus instead of the matisgpammodic effect
commonly attrituted to the bensyl group.”®

I
s ~

— =~




w75 =

Reference Nunber 111
Quarterly Journal of Phermacy end Phamaeology, § (1938 psge 14,

Modification of Hypnotig _detion through Chsnge in Chemlcal Btrugture,
~ by 8chonle (Ind. Fng, Chem, 25 ¢ 1104, 197)

A meximum hypnotie effect is reached at the smyl group ae
the alkyl chain is lengthened in the alkyl ethyl combinstion, A
further {ncrease in molecularwelght dininishes the hypnotie effect.

. : Reference Number 112 - |
Chantoal Mostracts, 18 (1924) . | pags 882,

pox, in J. A, Pharm, Assoc. 12 ¢ eoz..s (1923),reports his
attempts 1o find the hypnotis radical of the barbiturates. The two
slkyl groups on § carbon should have a totsl € of 4 and not more -
ther 8, One of the groups must be an open chain, The bengyl group
hag a tendency to e¢emnpe convuleions, Not more than tw slkyl grouwps
. gheuld de ercmatie in charscter. '

Refarence !umber 118
‘Journal Aneriean Chemical Soclety, 54 ?.56-9 (1952)

Some gaagﬁons of Di-hslogen Barbiturie Acids, « narothr Nightingele

snd Schelfer,

‘ One helogen 0f the dl-helogen derivatives of berbiturie
~acld 1a more rea¢tive then the other, The ehloride derivative is
much 1eu reactive than the bromo compound,

The bromo compound resects with primary and ueoondary amines
as follou s L

EHR = O0=0 :  ER

- 030
O = c\ 42BNy, —> 020 "M+ RRHgBr
1 { Er | IH\R
‘R » Cu ‘ R - 0=0
t ) . .
u )

llitmgm and halogen snslyses ere given for many of the derivetives
Prepared in this mamner, :
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Reference Nunber 114

Journal Xzeriean chemiaal soed.ety, __g $ 224—9 {1950) Bousquet .
amd Adan'o

- .t

“fhe gathors of the extract, descriling thelr experiences, .
claim that ell the subsiituted phenyl ethyl barbiiurio eclds prepered
by them were inert physiologicelly, These derivetlves were mede by
placing radicale in the phenyl redical of phenobarbital, .
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Reforence Number 115

Chemical Abstracts, zs, 1 (1950  Page 1660,

- .

- -
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o mreed

195 1478 (198)

The mbstitutd.on or g2 nitrate or amino group in the benszene |
nucleus of hypnotics of the barbiturie acld series eauses the hypnotis
properties to dlseppear. The derlved emines cause & glow fall in
tenperature end ere lees toxle.

. Reference Bumber 116

Chemicel Abstracts, 50, 10 (1886) Pege 5245, o

obartd turates - by Miller, Munci:, cﬁaﬂ.ey, Bartung, J.A.
C.B. 56 3 1091-1 i:.sss) o - lE
The following five S-d mbstituted thiobarbituria aclds were ]

prepsred from the proper malonie ester and CS(IIH,} g With EtOln, re~
ﬂuxing 6~7 hours.

Et Pr, m, 174,57 Et {e0-Pu, m, 170,5° .
Pr 1”-?1‘. My 1&.9’ Pr mﬁ- My 15§ ‘ i
PrBu =n, 155.50 Pr ig0-Bu, =, 1522 |
Pr sec-Bu., =, 16857 Pr hexyl, m, 114,48 B
10 Pr allyl, m. 176.5° $80-Pr An,, m, 98,5 ?
mY]- Bu' e 1m-1 Allyl iw"Bu' Re 1‘70 ‘ )

. ]

ALyl jm, =, 112.5°

The yie.lda ere ronmevwhat higher then those cbtained from the
0 enalogs.:

!
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Reference Number 117
Journsl Americen Chemical Socliety, 58 i 794-8 {1958}

me Nitrogen Substitut arbiturl s end Thelr retives, w
by Dorothy Nightingale and (laude Al exander,

Twenty«seven nitrogen subatituted barblturic scide and their

derivatives are lipted, together with their melting points,

Reference Number 118
Journel imeripen Chemical mcieth ; 7H-2 (1986)

Dox and Bywater 1llst nine tert-~alkyl ethyl derlvativel with
thelr melting poinis, es prepared by then,

-

Reference Huﬁber 119 ‘

Chemical Abstracts, 29, 1 (1955) ' Page 1S,
Pr_egg;at!.oﬁ of = Cyanobutyric Ester from mm ¢ Aeid snd Yeronsl

from Cysmobutyriec Ester, ~ Takelchi Nishikaws, Mea, Ryojun
Colls Eng. Inouye Commeration, Vol, 19354 : 289-92,

‘Complete description of the esterifieation and the conden-
patlon, together with quentities snd yield, is givem,

_ Refersnce Number 120
Year Bock Americen Pharmaceutdcel Assoclstion, 1953, Page 203,

A, ¥, Dox synthesiged homodesoxyveronsl, the 7 membered
heterocycle homologous to desoxyveronal, (J.A.C.S8. 55 ¢+ 5871, 1938)

Reference Rumber 181 -

Organic Syntheses XII, page 58-9 (19%2) gheppard and Hartmann

Preparstion of Nitrobarbiturte Aetd

Barblturie acid added to fuming HRO, below 40°C during two
hours, stirring continued for one hour. A yield of 85-90% is ob-
tained,

e




-'7"".

Reference Number 122

Orgenie Syntheses Yol, XIX (1932) ‘Gheppard and Hartmenn,
Page 84-5,

Ritrobarbiturle acid is i-eduoed bﬁr tin and eonceﬁtrnted
HCL on a bolling water bath, A 65-70% yleld is obtained,

Reference Rumber 123
Journsl Anerigen Chemlesl Boelety, 48 1 257-62 (1926)

" In a contribution from the Dapartrent of Chemistry of
Yale University, Hill and Keach described their experiments in
obtaining ether mbstituted derivatives of barbituric acid. Rine
were gynthesiged of the types -~ .

Tn_ = 6['0 ‘ ‘ JH - =0
|
0 ® [ c\‘ﬂigOR end T’"o a0 n
[ 2
N

- =0 s - M -~ €20

‘ - The therapeutic properties ve're‘ not giveﬁ in ti’lil report,

Reference Number 124
.Tournal Anericen Clhemieal Society, 48, 24 281 (1928)

: Besterfield, WOoda and 'Nright of the Univeraity of Sask~
atchewan in 1926, during thelr study of substituted urethens, pre-
pared a barblturic acld derivative, 1, 8 » diphenyl « 2 ~ imino-
barblturiec seld.’ A description of the preparation is glm bat no
referenee i nade to possible hypnotle properties,

Reference Number 125
Chemlesl Abstracts, 10 (1918) Page 27185,
Methods are described for preparing seino derivatives of

barblturlie acids. No reports es to the hypnotic possibilities of
the produets are glven,
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Refermco Hnnber 126

Jonrnal Anerdcen Cﬂmuical Soclety, _!_S_l;, ¢ 7164-8 (1916)
Condeneation of Thiobarbiturie Anld with Aromatic Aldehydes, by

Dox #nd Plalsance,

Bensalnalonyl thiourea, hydroxybengslmalonylthioures, nitro-
bengalmslonylthiourea, cinnamylidenemalenylthioures, are described
with thelr preparation, Ro physiological properties, 1f any, are
glven, '

Reference Rumber 127
c.'hemical Abetracta, 10 (1918) : .. Page RTLY, .

, Hethods are described for Preparing smino derivatives of
barbiturie scide. Ko reports as to the hypnotie poseibilities of
the products are gliven,

Reference Number 128

Journal Amerlcsn Chemical Bociety, 55 ¢ 1110 (1935 -~ M. S, Taggart
and G. H. Riehter. ' ' o .

Inidercls derivatives of barbiturie acld have been prepared
tut no report was given on thelr hypnotie velue,

Refera:ce Number 199
Qlarterly Journal of thacy, 11 1 5535 (19%9)

A Comparative §tu§z of !gw Eggar Dertvati ves of gg;biwg ¢ pedd
= by Underhill. snd Johnson, §, Pharmac, & Exp. Therap., 56 3 441, 1929,

The toxiclty of the gix new ether derivatives in ascending
order weg -

othyl methoxymethyl-barbituric acid
ethyl ethoxymethyl-barbiturie seid
ethyl~N, butoxymethyl barbiturie acid
ethyl-propoxybarbituric secld

ethyl-180 butoxymethyl-barbituric acld
ethyl ~ benzyloxymethyl«barblturie acld

T — T ————




Refereance Number 129 (Continued)

The order of 1ncreaaing erﬂcimcy as hypnot.ieu for rats
was -

ethyl—bmsylomethﬂ-barbiwﬂe acid

ethyl-propoxymethyl«barbituria scid

ethyl-% mbummethyl-barbiwﬁc acld

Ethyl-l,mtnmethyl-barbitudﬁ acld end ethyl-methomethyl-barbh
tirie acld ere Ineffective, ,

The order of Mereasing lethal dose was -

ethyl-methoxymethyl barbiturie actd
ethyl-ethoxymethyl-barbti turic acld
athyl E-mtoxymethyl-barbituric zeld
ethyl propoxymethyl-barbiturie acid ,
ethyl-ip0 butoxymethylebarblturie acld
ethyl-bengyloxynethyl barblturic acid

Of the =ix der!.ntivei stixdied, ethyl-ben';ylomethyl-'
barbituric ecld is neareet to barbitone in effectiveness, Adminis-
tered intravenougly to the dog, it has a toxic sction of the heart j

glven orelly thie is still found, but the action &s not fatsl. In
both ceses the blood prepsurse is lowered,

Reference Nuzber 180
The 1956 Year Book of General Therspeutics Fantus
PP. R67-284 |
Pentothal Sodium for Intrsvenous Anesthesia

From experience, Jarnan and Abel (Lancet, 14 422-25, Feb,
22, 1936) regard pebtothal sodium {thio barbiturate pentothel mdium)
a8 pafe and satisfactory for intravenous ansatheslia,

It Xs rapidly broken down and only the minimum dose is.

required for mirgicel anesthesia for minor oparat.iona. Deually 3 eccs.

i sufficlent,
' It 1s & yellow crystalline powder, giving off HpS when
mixed with water,
On page 258 a description of the induction period is given

and compared % evipel. Pentothsl ip erocther, censes less twitching
and the fell in blood pressure 1s less noticesble, Pentothsl is more

. depresasnt to the remirstory centre,

There follows & description of the method of intravenous
injection end of the signe to watch for indications of anesthesia,
Recovery 18 not as repid as with nitrous oxide, but is more pleasant,
voniting is absent,

e e e
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Reference Number 15l
Journsl American Pharmaceuticel Associetion, Oct. 1988, ' Page 858,

Pourteen barblturate compounds were studied in which an
alkyl substitution was made on the N, The duration of action, md
the ratic of the ninimum lethal dose to the minimal anesthetic dose
were studied dn albine rats.

The duration of action was found to be distinetly reduced
by the subatitution of an glkyl radicsl on the nitrogen of the bar-
bituris acid compounds.

Reference Number 152
Journsl pmericen Chemical Soclety, 55 125 (19%8) A, ¥, Dox .
¥ eno-N L t

This di-molecular barbital with hypnotl¢ properties has
been Prepared by the suthor. In tests on shite mice it wag shown to
have a hypnotie potency three-fourths that of berbital.

. Reference Number 139
Journsl Americen Chemical Soclety, 57 s 19618 (1835)
huy fonteinin turat oticse Tabern and Volwiler

Beveral of these thio compounds are powerful hypnoties.
Woen injected intravenously into animsls, they produce very prompt
gleep, from which the snimale recover rapidly, Data on twelve com-
pounds ere given,

Reference Number 154
The Yaar Book of the Americen Pharmaceuticel Association 19%), Page 163.

Microchenical Resctions of Barbiturie peid Derivatives, « by L, van
Itallie and A. J, Steenhsuer,

A description, with some illusetrations of the crystals ob-
tained, is given of the microchaemicsl reactiona of the following com-
pounds 3 diethyl-barbiturie acid, dipropyl~barbiturie ecid, dlellyl-
berblturie acld, ellylisopropyl~barbiturie acid, butylethyl«barblturie
scid, pPhenobarbital, phenylmethyl-bartlturis aecid, eyclohexenyl-ethyl.
barbituric acid and isobutylallyl~barbituric aeld, %The procedure is
given in detail,
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Refercuce Number 1358

Journal american Chemicsl Society, 52 : 16768 {19%0) - K, H, Volwiler
and D. I'u Rabern

Preparation of &, S-substituted Barbitu

The mathors describe the experimentsl work necesssry
prepare a series of isomerio sayl substituted berbituric acids, They
have studied these compounds pharmacclogleslly end compared thelr
hypnotic sctivities to their chemical composition, Certain physicel
conatants of the compounda and the ntemediatea are de-crj.hed in the

C paper,

Rererenae number 156

: Ohalieal 1bntractl, 30, 11 ms (19156)
o " Barblturle acid of the genersl formule R,Ry C.C0.NR,C0.8H.CO, -
in which R, end Ry sre aliphatic or alicyclic residues and Ry san un-
sated aliphatie residue of ¥ or 4 C atoms chlorinated or brominated
at the double bond, are obtained by heating C-dl-sbatltuted barbi-

turie scid in the form of sn aqueous solution of 1ts elkall salt with
1, 2-dihelo a-al_kylmel containing 5 of 4 C atons. ‘

r

Reference Number 137
Chemiesl gbstracts, %0, 17 3 4998 (198¢)

gg;b;mrig_‘ 'ggg ngﬂvag:vég - ‘Cnan;‘ fab.‘ Joschim Wlemik & Co. A-G.
Ger, €23, 7%, Wey 5, 1956 (C1, 12p.701)

Three methods are given for the preparation of soporifies
substituting barbiturie acid in the 5-position with the group Br(H 3
C MelHg and aleo with en 2lkyl or aryl group,

-

Reference Number 158
Chemicsl sbstracts, 17 1 2008 (182%) -

Stewart Basterfield in J, Pharmacol, 20 3 45l-6L (192X%)
reports that 2-ethoxy barblturic acld in large doses ceused some dew
Pressmnt action in mice, but in moderate doses was ineffective in
lerger aninals,
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Reference Number 159 l
Chemicel Abstracts, 29, 2 ¢ 6702 . (1935)

ew Q - Maria Leinsinger, Magyar Orvosl Arch, 36 ¢ 188
1955) : I S

Phenyl allylebarbiturie acid has & better effect than
phenobarbi tel, the toxicity of both drugs being the seme. Phenyl-
sllyl-barbiturie 20id 4s elinineted faster than phenobarbitel.

Reference Rumber 140

chemical Abstracte, 28, 1 ¢ 2850 (1984)

Berbiturie a;id ng;ivgt;zeg, - Farbenind end Brit. 401, 698 (Nov,
17, 1938) : »

K mono or d{-alkylated 5 eyolohexenyl or cyclopentenyl«S~
alkylbarbihzrie acids and their salte are prepared by a known process
for the nanufacture pf barbit:ric acid derivatives. The produets
are uopariﬁ.e. ' o :

Reference Number 141

' Chemleal Abstracts, 25, 53 5012 (1929)

Chem, Fab, vorm, Sandos, Swiss 152, 143, fov, 22, 1927,
reporta the preparation of a pew barbituriec acid with powerful
hypnotie properties. It is iso-butyl-n~propyl barbituric acld
end 1s prepared by condensing ioo-butyl n-propyldialkylmalonie ester N
with uﬂln . _ E

N Referenca Ruaber 142 L |

Journal Amariean Chentcsl Soctety, 50 ¢ 2055-8 (1928)

Mmong the derivatives of barbtituric acld reported by Dox . !
snd Jones of Parke-Davis Research Depariment 19 B enyl ethyl barbi- . ;
turiec actd, which they elain to have peveral times the potency of !
barbd tal, . I

Reference Number 148 | ‘
Chemical Abstracts, 17 3 2887 (1925) i
Befton-Jones of the firm of Wulfing reports the prepara- o

tion of the Ca snd Mg salts of barbitel and phenobarbitel. Selts :
thus obtained are easily absorbable and give permanent mixtures with '

F—Hhu—ou&b\‘aaltl of pcetylealieylic acid. .
. .ot
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Refera;e“u !Iumb& 144
(hemtosl Abstracts, 17 ¢ %75 (1928)
Quade reports the preparation of the Mg salt of barditsl

a8 being water poluble and edapted ror diupensing in a mixture with
acetyleallcyllie acld. @

w

. Referenge ﬁumber 145
chﬂical Ab'traﬁt" ﬂ’ 2 | 1 2307 (1927)

Volwiler, July 12, patented n-hztylwauylbarbimrie acid
vhich may be used as an hypnotic.

Reference Numbar 148

(henlcal Abstracts, 7 § 1785 (101%)

thylallylbnrbit:rie acid 18 reported to heve hypnotie
properties, It is made by heating phenyl~allyl-mslonate with Ka,
. absolute alochol and ures, and tresting the produet with BQY,

Reference Kumber ;47
Chemical Abstracts, 19 s 153 (1925)

_ Crotylallylbarbiturie acld is reported by Taub, Schuts
end Belgenburg as being an hypnotic and its preparation is descrided.

L TR wae e e e ke =
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Reference Rumber 148

Barbitone B.P.

Barhitona, synonya Barbital, 1: a white eryatauine powdor,
odorleas, taste faintly bitter. -

"It is soluble in 170 parts water, in sleohol, in ether, in
chlomfom, and in aquecus oolut.ion- or alkell hydroxidea amd of al~
kali carbonates,

_ Testa for Identity ¢+ A saturated aqueous solution is aecld
to 11tmus and s gelatinous precipitate Ls produced when AgiOg is added
to & polution escidified with HNOg4, Azmonia 1s ewlved on bolling with

alkall. :

Teats for Purity ¢ M.P, 1899-192°, Limit tests for earbo-
nizable mubstances. Limit of neutral and basie substenges and leaves
on ineinerstion not mors than ,05% residue,

Doss & to 10 graine, % to .6 grams,

Refsrence Ruzber 149

< "~ Barbitomum Solubile B,

fSoluble Barbitel (eynonym) may be obtained by the resetion
of barbitone and sodium hydroxide, It containg not less than 97 per

eent of Cglly10giioRa,

It 1w & white, prystslline powder, odourlels, taste bltter,
foluble in gbout & perte of water, slightly soluble in slecchol, inw
soluble in ether snd in chloroform, -

. Tests for Tadentity 1 An equeous smlution iz alkaline to
lltmus and yields a erystelline precipitate of barblitone on the
addition of dilute H(CL, The residue after incineration ylelda re-
actions characteriatie of sodium,

Tests for Purity i Linlt test for free berbitone and of
neutrel end basie mubstances, .

sn apeay for CgHyjOgigia is described.

Soluble Barbitone should be kept in a well-¢losed eon-
teiner, A molution of scluble barbitone for injection is steri-
1ixed by heating in an sutoclave or by Tyndaligation, or by ﬂl-»
tration,

Dose + § to 10 greing, .5 % .8 graus.

e e

A T o

LRre- it A

e

- - S0 " .. o — _.::'4»1 -




- 88 -

Referenge Runber 150

Barbitonum B.P C. .

Properties ustad are same as those of the B.P. Saluble
in water, 1 in 170, boiling water; 1 in 12, alcohol 1 in 8.5, ether,
chloroform and acetone. Btandarde are those llsted in the B.P,

Aotion and Uses g

‘ _ "Barbitone is am hypnotie which 1a gald to sct only en the
central pervous system snd has been found especlally suitstle for
use In nervous ineomnia and insomnia assocleted with cardiec dis-
esse, * In ordinary doses 1% does not affect the medullary centres
% an appreclable degree and therefore blood pressure and respiration
are not influenced. Barbitone belongs to the group of iadifferent
hypnoties, which owe their setion to theiy physicsl property of re-
" lative polubility in brain 1lipoid and insolubility in water, It is
excreted slowly, s thet cumulation may cceur t eight grains require
three or four days for complete excretion. Regular administration,
* like that of other cumulative drugs, leads to sudden poliponous sympe
toms, smich as ragh, eicikness, headachs and delirium, In aeute poi-
soning, come and all the syaptoms of collapse may result, often with
rise of temperature, and may be followed by broncho-pneumonia. The
bowels and kidneys should be functioning properly when barbitone is
adninistered, bscsuse it 1§ exersted slowly, It should be glven with
cantion in ceardie « renal affections. Barbltone is of value in pes-
slckness and has been gi.ren as a sedative before ether or shloroform
anaenf.heaia.
: . Meny derivetlves ef barbimric scld are used for the semse
’purpose &3 barbitone, but, generelly spesking, they sre more power-
ful and therefors more potentlall:r dangerous, These hypnoties in
ordinary doses are of 1ittle uso vhen sleeplessness ip due to pain,
- In-sach capes they are gmerally combined with drugs such as amido~
- pyrine end acetyl-salicylie 2cid, which possess analgesie properties,
Berbitone 18 best aduinistered in eachets, awallowad wit.h a draught
. of hot- iguia,
.. In cames of poiaoning, the stomach should ba washed with
. warm water, strychnine in full doses and adrensline, or pltuitery

. extract Injected, and the ususl means teken to prevent collapss and

- ensure efficient respiretion, If eoma ip prolonged, food may be

glven by the stomach tube and dextrose-saline injected rectally.

Lumber or gigternal puncture may be necessary to remove the poison

f‘ron the brain, end drainege, especlzlly if pneumonia hes commenced.
' Preparation « Tabella Barbitoni et Amidepyrinae, B,P.C.
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Reforéhce Rumber 151
Barbi tonum &luﬁo B.P.Ce

Synonyms -~ Soluble Barbital ; Barbitone Sodium,
p Standards, solubllities and characters ere those given in
the B.P,

Action end Uses @

The properties are siziler to those 0f barbitone, tut its
action is cleimed to be more rspid owing to ite greater solubility,
For this reason it has been administered rectally {1 in 20 solution)
and hypodermically {1 in 10 golution),

Reference Humber 152
Hew and Non-Official Remedies ' pege 100,
Barbi tal

Plethy) barblturie Acld Barbitone ~ Dlethyl Malonylurea

See B. P, for standards.

Aetions and Uses g -

Deseribed under Barbital and Barbital compounds 3.N.R.
Barbital is quickly absorbed, especislly when it is glven in solu-
tion, Small doses induce sleep, spparently with little other effect,
and are relatively safe, but fatalities have followed its indiscri-
minate nsge,
. Dosage j

As hypnotie 8 grains, best prescribed in the form of &
Powder to be given in hot fluid, such as hot milk, half an hour be-
fore bedtime, Pills or tablets should be crushed before swallowing,
to ensurs sbsorption. From 1% to 2 grains 1g used with enalgesics
for the rellef of pain,

Vercnal i =& brand of barbital 0.8.P,, manufactured by Winthrop
Chemiesl Co.

Reference No. 15%

Barbitel Sodium N N.R.

Soluble Barbital - Sodium Dlethylbarbiturate
Soluble Barbitone - Sodium Diethylmslonylurea

"It ylelds, when dried o a constant welght at 100°C, not
Jesa than 88% and not more than 90% of berbitel.” U,8.P,
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Reference Number 153 {Continued)

Actions and Usen
The same as those of barbitel, It &2 claimed, however,

thet this drug acte more rapidly on account of its greater solubility .

Becsuse of its eolubility, administration by rectal injection and al~
80 by subcutanecus injection has been proposed.

Dosage .
The sames as that of barbital. It vhonld be adninistered
in aqueous solution, R :

Medinal ¢ A brand of soluble barbital o, 8.1’. nmufaet:red by Schering
and Aats. ‘

‘Veronal-SOdiun ¢ A brend of aolubla barbital U.S8.P, msnufactured by
Winthrop Chemicel Co. -

Reference Number 154 .
Pharmacology eand Therspeutics Cushny

bl rurton”.

Barbital snd 1ts sodiunm salt are devoid of aet!.on except
~on the eentrsl nervous system, and thue spproach the ideal msoporifle
more closely then some others,

They produce natural sleep in doses of 5-10 grains, larger
quentities deepening and lengthening unconscioumess with only the
organs of the central nervous system belng involved, Fatal poigoning
has occurred, the lowest dose being 10 graine, but recovery has been
reported from doses as high ss 125 grains, The symptoms are those
of mentsl confusion, nsusea, muscular weskness and Incolrdination,
the heart and respiretion remaining normal untll near the end,

. Qwing to widespreed abuse of thé drug, chronie poisoning
18 common, The patient shows erythematous rash, cysnotic skin,
mental depreaslon, drowsiness or visual hallucinations., Consti-
pation is common,

The drug ie eliniuated mainly by the kidney, 50 to 90%
having been recovered, ‘ _—

Reference Number 155

Pharmaceuticel Chemistry Bentley and Driver
Page 381
Barbitone .
Sometimes knowm as veronal, it 1§ prepared by the intere

action of urea with either the acid chloride or the ethyl ester of
dethylmalonie acld,
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Reference Number 155 (coﬁtinued) |

29 : : ‘
n:ﬂ. ¢ - O Cyllg. B -« C=0 :
/,C
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Urea ethyl diethyl~ Barbitone ethyl
malonate alcohol

Phenobarbitone, known under the trade name of luminel, is
made in o sinilar wey to berbitone, except that the acld chloride or
ester of phenyl-ethyl-maloniec seld 1s veed,

el St
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‘Reference Number 158
Jmerican Journal of Pharmacy, Jen. 1955, no. 1
Btorilization of Barbitel Sodium Bolution, « ¢, J, T. Madsen

A 10$ solution of Sod, Barbital after 60 minutes at 100°C lomes
2.5% by decomposition into barbltal, snd the eriginal pH of 10,1 falls to
9.3. Diethyl scetylurea forms CH(OgHg)COOH, end the latter gives off (0,
and NHy: .The rate of decomposition is decreased by decreass in pH, A
10% eclution of s0d. bartital, PH 6.9, after 60 minutes at 100°C louea 1,5%
by decomposition. _

f

_ ' Reference Number 157
Chenical Abptracts, SO, 11 ; 5885 (19%6)
Lustig and Wechtel, (2, KErebaforsch 43 3 54-85,; 1985), found bar-

bital to be effective, in 'dtro, in investigating the therspesutic effec~
tiveness of substancee in carcinonia,

Reference Number 158 -

Journel of American Phermaceuticeal Msoc:lttien, Sept, 1951. Page 891,

tibilitien of Some Importsnt Rewer - by Charles ¥,
Lanwermeyer, | '

Rarbital 3

Parbitsl and acetphemetidin are sntagonistlie physiologically, ae
tested In guinea pigs. Mntipyrin ias smtegonistie to the sedative effect
of barbitel, but the stlmulating effect of the two ip smerglstic, Heat~
ing with alkell ¢arbonates or hydroxides decomposesa it, liberating sammo-
nia., It darkens with calomel glowly, but when molet or 1if sodium bicar-
bonate is present, 1t darkens immediately,

Barbital Sodium

Barbitsl Sodium 4s incompatible with ammonium selts giving off
emmonie and precipltating barbital. It 1s incompatible with acid salts,
morphine hydrochloride, and with solutions containing frult essences, on
account of the acid present. With Tr, of Cinchons it precipitates out 1‘
the alkaloide, but the reaction takes 24 hours. !
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Referenca Number 153
Manufecturing Chemist, May 1952 Pege 101

Purity of Veronal

puteh Pharmecopoela — a polution of veronel in alkeli should remain
bright on additlon of bromine water, while luminal glves immediately
a white erystelline precipitate,  Van Arkel (Pharm,.Weekhlad, 1932, .
'Vole 63, p. 86) pays thet veronel slso gives s ¥hite erystalline pre-
cipitate, but on longer standing and in the presence of too much al-.
keli, Suggests that the dromine derivative be made, and the melting
point end bromine gontent be eompared with the pure veronal or luminal
derivative,
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Reference Rumber 160

Phenobarbi tonum RB.P.

Phenobarbitsl (synonym) is a white erystalline powder, adour-
less, taste slightly bitter, BSoluble in sbout 1000 perts of water, in
elcohol, in ether, in chloroform, and in aqueous solutiona of alkall
hydroxide and slkall cerbonates,

Tests for Identity 2+ A saturated equecus solution is acid
1o litous and when fused with csustle alksli, ammonia 1s glven off,

Tests for Purlty 3 M,P, 175-177°, Limit test for readily
parbonisable substances, Limit test for neutral or basie substances,
Test for the absence of phenyl barblturic scid. On incineration, it
leaves not more than .08 per cent of residue,

pose 1 .05 to 12 grams, % to 2 grains,

Reference Runber 161

Phenobarbi tonum Solubile B,P,

Soluble Phenobarbital (eynonym) is the aonosodiua derivative
of phenyl ethyl barbiturie acid, end mey be obtalned by the interaction
of phenobarbi tonw end sodium hydroxide, It contains not less than 95

per cent 0y gf)10g8gNa,

Cherscoters ; A white hygroscopic powder, odourless, tasts
bitter,  Very eoluble in watsr, soludle in aleohol, indoluble in ether
snd in chloroform, -

Tests for Identity 1 An aquecus eolution 1s alkeline to 14 tmus
and ylelds phenobarbitone on additlon of dilute hydrochlorig ecld. The
rosidue left after incineration glves reactions of sodium.

Tests for Purity 1 Tests for presence of barbitone, Linmit
tests for free phenobarbltone, and neutral and baaic substances,

- An aseay is described for presence of Cpgf110sNole,

Soluble phenobarbital should be kept in a well-closed con-
merp :
fose 3 .03 o .12 grems, & 10 2 grains,

Reference Number 182
Phenobarbi tonum B.P.0.

synonyu « Phenobarbital,
‘ ‘Soluble in water 1-1000, in aleohol 1+15, ether and chlore-

fora,

Standards ~ the seme as those in B.P,

Action and Uses ¢

Phenobarbltone has properties similar to those of barbitone,
tut 1ts action is intengified, owing to the replecement of en ethyl grouwp
by a phenyl group. It is p ugeful hyprotie and sedative in nervousg in-
somnia and 1s employed to relieve migraine, The toxis action of procaine
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Reference Number 182 {continued)

end other local snaesthetics may be reduced by the previocus administration
of a dose 0f phemobarbl tone, FPhenobarbitone is used more especially in
the trestnent of epilepsy, but care phould be exerclsed, as tolerance is
apt {0 be established, necessitating increase in dosege, Serlous relapse
has often been observed in epileptie patients following the withdrawsl of
thise drug. It should be noted that there is only & emgll margin between
the maximum therspeutic dose snd minimum lethal dose,

FPhenobarbitone 1s contre-indicated in arterlorscleroals, pul-
monsry and cardiee dleease and in nephritis, In some individuals, s akin
ragh may be produced by phenobarbltone;, necessltating withdrawsl of the
drug. Polgoning for phenobarbitone ahould be treated an outllnad for
Barbl tonum,

Preparations ¢ Eixir thobarbitoni B.P C.

' : Tebellae Phenoberbitoni et Theobrominaee B.P,L,

Reference Number 185

Phenobarbitone Solubils B,P.C.

Synonyms ~ 801uble Phenobarbital Phenobarhitone-ﬁodiun.
stanaards end charaeteristica are thoge given 1n B.FP,

ketion end Upes ¢
e Phenobarbi tone-Sodiun haa pmperties sinilar to those ot
Phenobsrbltone, but differs in being freely soluble in water, Solutions
for injection msy be steriliszed by Tyndsllisation or by filtration. It
is incompatible with smmonium bromide and other smmonium salts. ¥hen the
two are dlspenged together, a white crystalline precipitate of phenobare
bitone is deponited, and the mpematant. liquid is alkeline snd smells of

smmoni e,

o mmap o
o

e
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Reference Xumber 164

Phenobarbi tal %.F.R. 110

Phenylethylmalonylurea ~ Phenobarbitone « Phenylethylbarbiturie scid,

/E!

. G:O -/“"’
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detione and Uses ¢
The introduction of the phmyl group incresses the hypnotie
and sedative action ¢of phenoberbitel over that of barbitel, The toxi~
city meems to be incressed in about the same ratio, The pleep nmay be
preceded by a period of exeftement, Moderatdly large therspeutic doses
pometimes causo severe elrculatory depression. The formation of a habit
has been reported.

Phenobarbi tal has a sedative action on respiration] lessening
the frequency of breathing, X4 kille by respirgtory paralysis, It is
eliminated by the kildneys, a certein portion being decomposed in the
orgeniemm, No gestric dlsturbsnces have been observed.

.Phenoberbital 1s used as a useful hypnotic in nervous insomnia
and conditions of excitement of the nervous system, its chief uee in this
field being as s sedative end sntigpasmodle in the treatment of epllepsy,
in which &t lessens the frequency and eeverity of seizures, Its use as
. & sedative haz sl20 been proposed in chores, neurasthenis, cerdia¢ end
gestric neurosis, climasteric disorders, depmenorrhes, exophthelmic goi-
ter, and preoperative and postoperative cases, but 1t shonld be remem~
bered thet. the drug hes no curative sction in such conditions,

, Dosage t From } to 8 grains, incressed 1f necessary to 10
‘grains. The average dose is 13 grain. . A meximum dose of 10 gralns
should not be exceeded. '_ ' -

" Charscteristics, teets for identity and purity ere glven by
the British Phammacopoels, 'where 1t 1e 1iated under the title of
Phenobarbi tonum,

I.uutnal, a brand of phmobarbital msmufectured by ¥lnthrop
Chemical Co,
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Reference Number 165

Phenobarbl tel Sodiun n.!.ﬂ.

Soluble Phenobarbital » Soluble Phenobarbltone

"When dried at 140°C for six hours, contains not less thon
90,4 per cent end not more than 91.4 per cent of Phenobarbital U.8.P."

Actions and Uges ¢ kT'he pame as those of phenobarbitel,

" hosege t+ For hypodermie injection phemobarbital sodium is used
in the form of a 20 per cent polution, prepared by dissolving the salt
in bolled and wooled distilled water 3 30 minims of the solution contein
ix grains of phenobarbitel sodium. The doese of phenobarbital sodium
is 10 per cent greater then that ¢f phenobarbital.

Phenobarbital sodiuam may be glven hypodermically in doses of
1‘} to B grainl.

Cention ¢ Aqueous solutions of phenobarbital sodium ere not
stable, ,but decompose on stending 3 on boiling a precipitation eccurs.

Purity tests include those for chlorides, sulphgtes, salte of
heavy metels, readily carbonigable sibstances and uncombined phenyl~
ethylbarbituric acid,

Luminel sodium 1s s brand manufactured by I’inthrop Chenical Co.

Beferenco Rumber 188 -

. Phenoberbi tel ap Pro—-ggaesthgtig Mgdig@g n, - by Bartlett and Bartlett,

Jr. Burg. Gym and 0b,19%0, &y A7,

Admini ster .8 to 3,0 grams three hours before pperation, chiefly
under N0 or ethylene snzesthesie., Patient hes no senpe of suffocation
or induction of general snaesthesia, Enaller quantity and lower con-
centration of gas necessary. Postoperative nmupea and vomiting rare §
patient uguelly easily able to take fluids by mouth § patient gleeps
for hours, umeally hes little recollection of events immedlately pre~
or poet operative, Only toxie resulte were occasional skin rashes,

Reference Rumber 167

Journal of Americen Pharmsceutlcel pssoeiation, Jan, 1934, Page 18,
A _Reaction for Phenobarbital, ~ by George Al, Beal end C, H. Bsalkowski,

Mohlerts reaction may be used to distinguish phencbarbital from
berbitel, The progress of the reaction differs slightly from that with
bengole acid. In the latter cape the reddisgh browm ring &iffuees to
form a sgolution of the same ¢olor, and on heeting changis to a yellowish
green solution, With phemoberbital, on the other hand, the reddish brown

PR
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Reference Nuaber 167 (continﬁed) If

ring diffuses to form an orange-coloréd wmixture which 1s tarbid, Upon
heating the eolor becomes more intense, shading into orange red, end
eventually becomes greenish yellow, the precipitate persisting,

Reference Number 168 ' 1

Journal jmerlcan Medical Associmtion, Feb, 1, 1986, - Page 419, . {
Indisna state Medleal Assoclation Journal, 28 ; page 662, Dec. 1, 1935, - ‘
|

Improved Hypnotie and fedative Due to Synergistie Action of Calelum with 4
Phenobarbital, « by Robinson, i

The suthor reports that en esrlier, more uniform sction was
obteined from 2 combination of phenobarbital and ecaleium phosphate
then fl;'ol Phenobarbital snd scetylsslieylic acid.

- Reference Nunber 169 | 1l

Chemical Abstracts, 25, 5 (18%21) Page 4518,

se of Phenobarbl in Surge =~ by Graham in Can, Med, Asmoo. Jy
24 ¢ 671-5 (19BL) | | ;

*There is evidence that it decreases the smount of morphine
necegsary post-operatively, and the smount of intestinel dersngement.
Lese ether is required for anesthesla.®

Reference Hu;nber 170

Chemicsl Abstracts, 25, 2 (19%) . Page 2768, |

se of Phenobarbital in Infant Fee ~ by Barbour, Arch, Pedlatrics, | A
48y 55-60 (1991), f

¥Phenobarbital &s safe and effective for the control of infant 2
vomi ting and more satisfactory than atropine,® w
' ' : |

Referenee Rumber 171
Chemical Abstracts, 6 (1912) : Page 1809,
Gelesler, in Mlnch. Med, Wochschr, 59 3 922-4, ennounces

luminal to be a new strongly acting hypnotie which may be glven intra- N
venously, "
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Reference Rumber 172
Chemieal Abstracts, 7 (191%) Page 3789,

Veronsl Rashes s+ With 8 Note on Luminal s the title of an article in
Brit. Med, J. 1615, IX 3 52, by Bernet,

Referenca Humber 178

chemieal .\batracts, 20 (1926) ' " Page 1864,

Frensdor? reports in Mlnch, Med, wochsehr. that Luninel is ex-

creted by the mammary glands and may produce detrinental effocts on
nursing infents,

. Reference Number 174
Chanical Abatracts, 18 (1922) . ‘ + Page 2566,
In tha ecage of luminal polsoning reported in Pham. Weekblad

59 1 5372 (1922) no phenobarbltsl wae found in the urine, Veronal can
be found in the urire in similar cases, The inference 1s that luminel,

in contrast to veronel, is completely destroyed in the body.

_ Reference Rumber 175 |
Chemiesl Abatraets, B0 (1926) ' . Page 1851,

Gruber end Baskett in J, Lab, Clin, Med. 10 : 6X0-41 (1925)
report that phanobarbital injected intravenously causes slowing of
the heart rate, decrease in force, decrease in volume of spleen and
“kidney, end has no direct action on the secretion of the urine,

Referen ce Number 176

Phunacology and Therapeuties : , : Cushny
Page 570,

Ph enobgrbi tg

The aet.ion is easentielly the same as that of barbitel, but
for a pure hypnotic action it has not proved as efficlent as cther
members of the barbituriec eacld group. Its greatest velue is in epi-
lepey, tremors or convuleions due to strychnine or other poisons,
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Beferance mmber 17_?

Chenlcal Abstracts, ®, 2 (1956) Page 475

Pheno arbiturate ofP ay rine avemsl ’ - by Ilouini and Reoordatl,
Boll, Chim, farm, 74 3 688-9 {1885) _

A eoupound,i one 'molecule of eaeh, hap been prepared from al-
~ cdhollie solutions of phenobarbitsl and pepaverine. M,P, 145-6°,

_ Bsterenec Rumber 173 ‘
Qua.rterly J'ouma‘l. ?hamacy end thacology, 8, 4 (1935) Page 712.
Arquet (Eull Scl, Pharm, 42 y 200, 1955) found that the

molubility of phenobarbital in ether increased conslderably shen there
wes & trace (1-2%) of slcohol present,

Refermee Number 179 . .
Quarteriy Journal Pharzacy sad Phamacology, (1954) - Page X5,

Luminel end mgng to Arrest Lag}ation, ~ by Fauvet, through Br.lt.
Med, J. Fpit, 2 : 86 (1959),

In cases where stoppage of lactation ig desireble, en adninis-
tration of thyroxine snd luminsl has been used 10 dbring it about.

"Both drugs sre effective in sntegonising the lactagogue acuon of
the posterior pitultary hormone,®

neference Number 180 _
themical Abstracts, 8 (191.4) ' Pege 1158
In doses of .5 grams per day, luminel produced dlsturbances

of the skin snd nervous system, these eymptoms being due to toxie 2o~
tion whioh varied in intensity in different individuals.

Reference Number 181

Chemicel Abstracts, £8, 5 (1934) | Page 6849

Ph o;: bital Polsoning, = by Haubrick, New Fng, J. Med, 211 3 284-7
(1934

A report of a case, with discussion of gyaptoms end therapy.

Sops e

e
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ﬁofeﬂnée Number 182

Journel American Medicsl ‘Auociatd.on, Aug, 24, 1955, "Pago'l585

Tetenue, Tetenus jntitoxin or thébérh;tg nggm‘g.., - by Fail smberg,
M.D, end Rebert Hewltt, M.D.

"Ouyr patient suffers from almoat total deafness in oohuequmce
- of either tetenus, tetanus antitoxin or possibly phenobarbitel.®

_ Reference Kumber 183
Querterly Journal Pharnacy, 2 {1929) C Page 158

Phenobarbdi tal_to Control Pain, « by Gunther and Behneuan, Celifornia
and Western Med, 1828, 29 : 100,

The suthors have treated certain cases of severe psin puch as
tabetlic ¢rises and herpes soster, also withdrawal sgysptoms of morphine
eddietion, by hypodermic injections of phenobarbltsl sodium, Rellef
of pain cecurs in 20-30 niputes.

Reference Number 184
Amarican Journal Pharmacy, June 1084, o " Page 25!.

Qeg ]zp_gtion of &lutiong of &].uble Phenobarbi tone

In aqueous solutlion, sodium phenyl-ethyl berbiturie acid slowly
hydrolyses with formation of phenyleethyl-scetyl-csrbamide snd carbon
dioxide, the latter belng determined by barlum chloride,

. Reference Humber 1&5-
Yesr Book Américan thaca‘xﬂcﬂ Association, 1958, Page 204
mpesition of § ﬁium th‘léth 1barbi turate in eou lutio
~ The suthoyr deals with the decomposition of phenobarbital in

aqueous solution as he bhas studied the end products of the decomposi-
tion and ean give the amount over & period of thirty days.

[—— :




Refearcnce Ilﬁmber 188

Pg!‘!’nbarbital SOQ;UH R.N.R. P 103

~ Sodium ethyl (1 methyl-butyl) barbiturate - sodium ethyl
(methyl-propyl earbinyl) barbiturate.

B .
) ?-0
| o
Ba-0- C c{fs
I G - Cliy = (Hg = Cly
N -

N » Caul ,

The monosodium salt of ethyl (1 methyl-butyl) barbiturle asid,
Pentobarbital-sodium, differs from soluble barbitsl in that one of the
“ethyl groups of the latler 1s replaced in the former by a l-methyl-butyl
group.

Actions and Unmes 3

The actions snd uges of pantobarbital sodlum are espentlally
similer to those of barbital, but 1t is effective in mmaller domes.

The action is of relatively brief duration which may constitute an
advantage, especially when relatively lerge doses are administered.

It 1z used as a pedative, particulerly prior to loesl, genersl or
gpeclal ansesthesia, 1t can be used safely for much purposes only .
by those who have had adequate experience and who are femiliar with
the literature poncerning its use. It mey be administered by mouth
or by rectum j 1t way be adninistered intravenously only in conditions
in which oral administration is not fessible either becausge the patiemt
is unconecious, as in cerebral hemorrhage, eclampeia or status epilep-
ticus, or becsuse he resistes as in delirium, or because very prompt
action is imperative, as in conwvuleions from locsl anaestheties 3 but
great esution is necessary when thig product is glven by vein,

Dossge 3 Orelly, es hypnotlic, 1% grains j as preansesthetic
sedative 5 grazins, Rectslly, for snaslgesls, for infents up to 1 year
% grein, up to 5 years 1 grain, for adults 6 t0 8 grainl diuolved in
a few cuble centimeters of water,

Cantion ¢ Aquecus solutions of pentobarbital»aodium are not
stable, tut decompose $n stending, on boliling a precipitation eccurse
with the evolution of ammonia.

Pentobarbi tal-godium occurs as s white crystalline, odorless
- powder, with a slightly bitter taste § very solubtle in water, freely
soluble in aloohol, practicelly insoluble in ether, An aqueous solu-
tion of pentobarbltel«podium 4» slkeline to litmue.

Identity tests are given, Teets for purity include sulphates,
chlorides, eelts of heavy metals, readily carbonigable au'batances, and
unconbined ethyl {l-methyl-butyl) barbituric acld.

Manufactured by E1i Lilly Co.




w 101 =

Reference Rumber 187
Phermacology snd Therapeutlcs | Cusghny
Page 871

Pentobarbi tel

Its sction 18 espentially the eeme as that of barbital, ut 1t
18 more effective in meller dopes and the depression and aleep come on
‘more rapidly end ere of much shorter duration. ' The destruction of pento-
barbitel probably takes place msinly in the liver, It is practically
entirely destroyed in the body, only emall emounts being found in the
urine, . )

'Reference Rumber 188

Quearterly Journal of Phermecy and Pharmecology 4 (195l) Page 202
Rembutel *844r '

This reference is a genersl one dealing with it es & new
proprietary and Rembutel 1s treated in a menner gimilar to that given
in N.N.R, :

Reference Rurber 189
Mepufacturing Chemist, May 198L Page 145
Renbutal ®*844m

The Brit. Med, Joureal, 198, reports as foi].ou ]

PIntensive ressarch has been earried pn to find one suitsble
for premedication, in generel, spinsl or locel enaesthesia.

Nembutel 18 short scting, with recovery in four hours snd isa
therefore particularly ssitable for pre~mnzesthesia.

It hydrolyses in aqueous mlution, therefore should not be
boiled 10 sterilige,®

Reference Rumber 180
Menufacturing Chemist, Sept. 1981, | Page 257
Pentobarbi tal

Reconmended as a bassl hypnotic in genersl anaesthesla, it is
put up in capsules for oral and rectel administration end in ampoules for
intravenous injection,

Intravenously loes of conscloumness ocours within one pr tw
mimtes with a dose of 13 to § grains. The meximum dose of 7% grains
ghould never be exceeded,

g

[
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Reference Bumber 180 (Continued)

It would sppear that in the csse of this hypnotic the toxicity
ip a matter of some importance, f

Reference Fumber 191 : 7

Journal jmerican Medicel. Association, Feb, B, 1935, : Page 47 !
fnslgepia in Obstetries . ]'
#Pen tobarbi tsl sodium hu.m betome popular recéntly for the pro-

duetion of snalgesia in labour, The patient may gleep or only doze be- |
tween pains, but the uterine contraections continue satiafactorily., Al- .
though she may not doze continually during the enslgesia, often she does 0

' .not remember what hag hsppened when labtour has been completed § almost |
complete aomeelz may bs produced,

Reference lhmber 192

Chenieal Abatracts, 27, 1 (1955) - Page 1050

The Dse of Intravenous u%butal during Labor, = by Abbot, Cen. Med,
Assoe, Jour, 27 ¢ 620-8% (192%2)

Reference Rumber 195

Chemicel Abstracts, 28, 1 (1954) Page 216

The Inflvence of Morphire on the Premedication Vslue of Pentoberbital
gnd jpmytsl, ~ by Barlow and Duncan, J. Pharmacol, 49 5 €0-68 (1935)

The presnaesthetic values of pentobarbital and emytel differ
- only quantitatively, the first being espproximately twice as active and
heas a wider margin of safety. Morphine and pentobarbltel synerglze,
Morphine potentiates amytsl only within a narrow range of doses,

]

Reference Number 194
The 1956 Year Book of Gemeral Therspeutice ' Fentus
FPage 285 )
Nembutsl Sodium in Propylaxis of Radietion Sickneas

Neabutsl wes given an hour previocus to each high voltege X-

ray treatnent. Meny of the patients were freed from vomiting end nausea.
Bome were enabled to completes the peries ¢f trestments otheﬂd.ae impossible
on account of severe redietion sickness.

e
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Reference Number 195 ‘
Querterly Journel Pharmacy and Pharmacology 8 (193%) Page 137

E. Swangon, in a report in J, Phamac, 48 ¢ 587 {1982),
claspifier Ra smytsl and Na pentobarbitel as having the same walue as
basial snaesthetice, this being greater than Ka phenobarbital and Ka
barbitﬂla . . . .

i ' Reference Rumber 196 =~

Chenical Abstracts, 25, 5 (198%) | Page 5952

 The Aetion of Pentobarbital m?;um, - by Swanson end Shoule,. J. Lab,
Clin, Med. 16 3 1056-65 (198 - '

"7 Pentobarbital sodium appeers to be an efficient hypnotie
end ensesthetie, It lowers the blood pressire, diminishes respiration
#nd body temperature when administered to dogs intravenously. Although
~ the toxleity is twice that of Na amytsl, its poteney is approximately
“twlce as great, S

Reference Humber 197

Chealcal Abstracts, .28, 3 (1934) . ' Page 825
en Conpumption, Respiretion, Cireculation Carbohvdrate Distribu~
on during Pentobarbitel gisesthe in ~ by Hall end 8ehyum,

Arch, intern, Pharmacodynemie, 46 ; 160-8 (1933)

Pentobarbital ensesthesia in dogs does not affect the body
temperature, oxygen consumption, the glucose or lactete concentration
of the bloed or glycogen or lactate concentration of the muscle, 7The
regpiretory rate and min, wl, increase § the arterisl pressure and liver
glyeogen decrease, The totel carbohydrate content of the hody decreases.

Reference Kunber 198
Chenieel Abstracts, 29, 2 (1935) fage 4828

Effeat of Nembutal upon Serum . molenteroi of Togs, « by Bidwell, &zmitto
end Turner, Proc. Soc. Exptl. Biol. Med., 52 1 1285-8 (1985)

In uvﬁn dogs the concentration of eholeuﬁéml in the perum
was not affected by desp narcosis with nembutel. -
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Reference Number 199
Journsl Azerlcen Pharmsceuticel Associstion, Hov. 1835, Page 941

The netoxification of Sirychnine by Pentobarbital Sodium -

*In single, aquivalent doses pentobarbitel sodiua 1: less
effective in strychnine poisoning than sodium smytsl.®
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Reference Nuaber £00
Maytal 7 B.H.Re P. 98
Yomylethylbardbiturie scid -~ Isosmylethylnmalonylurea

H\!' - ?-o
it
o=t o fFL (wmn)
I |CEES
B « OGm0

Mmytel differs from bderbital in that one of the ethyl groups
i® repleced by an L180-gmyl group in the former,

Aotion and Uaes &

The actlon zud uses of snytsl resemble thome of Barbitel, It
1w proposed as a sedative mnd hypnotie in the control of insomnia end
28 a preliminary to surgical snsesthesia,

Dosage 1 (iven orally.
As & gpedative ¢ -; %0 g 2 grd.na, two or three times dally,

. _As a hypnotie s 1% to 8 grains, one helf to one hour before
gleep 18 desired.

For uae before local or general massthesia, the dossge ranges
?otwsen 8 ;nd 10 grains, bdeing determined by a lerge number of factors
age, ete.

As an antigpasmodie in tetsnus, 8 to0 12 grains may be required
to control conwuleions, Amytal should not be administered to those pa-
tients*in whor bariital deriwvatives produce restlesmess end exeltement,

Aaytal ocours as g white crystalline, odorless powder, with a
alightly bitter taste 3 completely scluble in slcohol and ether j very
alightly eoluble in cold water snd insoluble in the paraffin hydrocerbons,
A ssturated squeous solution is ecid to litaus. It melts at 155-155°C,

. Manufactured by the Eli Lilly Co,

Incineration test, as well as tests for readny carbonisable
lubltancea, chlorides snd sulphates end salts of heavy metals, are glven,
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Reference Number 201

Sodium Amytal , RN,
Sodium ¥ sosmylethylbarblturate

.8
B - C=0

\
aﬂgﬂs
Ke 0~C
*0 | ~Cglyy (180 emyl)
B - CBO

Sodlum saytal is ‘he podium ssit of 1soauylethylbarbituric actd, It
differs from soluble barbitsl in that one of the ethyl groups of the
latter 12 replaced in the former by an 1scamyl group.

Actions snd Uses ¢
.+ The ectlons end uzes of podium amytel resemdble those of bar-
bital, The product is propoged as a sedative and hypnotic in the control
of snanmnia. end a8 & prelininary to surgical anaesthesis, .

Posage 1 A2 a Potent sedative or hypnotie § grains, repeated
1f neceesary st intervals of six hours. For use before loecal or genersl
ensesthesis, the dosage renges between 5 to 3 grains, being determined
by a large number of factors {age, etc.) As sn entispammodic in tetanus,
from 8 to 12 graine may be required to control conwvulelons. It cen be
used safely for puch purposes only by those who have hed much experience
snd are familler with the literature concerming such use. In some Pa-
tlents, barbltal derivatives produce restleasness and excltement and
to these patients sodium smytal should not be sdninistered. It may
be administered by wouth, or, if necessary, the same dose mey be given
rec¢tally, in the form of capsiles inserted as suppositories or as powder
Placed in 2 little water ; 1t may be edministered intravenouely only in
conditione in which oral adminisgtration ia not feasible elther becsuse
the patient 1a unconaclous, as in cerebral hemorrhege, eclempsia, or
status epilepticus, or becsuse he resists, as in delirium, or becase
a8 very prompt action is imperative, ag in convulsions from locsl =n-
aestheties ; but great caution 18 necessary when this product is gliven
by veln, .

LY

Sodium amytal occurs as & white, friable hygroscopic odorless
granuler powder with a slightly bitter taste § it {s very soluble in
water, freely soluble in alcohol, ebout 1l ¢ 1 practd.cally insoluble
in ether,

Purity tests include thoee for chlor:ldes, sulfetes, heavy metals,
readily carbonigsble substances, and uneombined 1mmy1ethylbarb1mrie
acid.

Nsnufactured by Eli’ Lilly and Co.
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Reference Number 202

Year Book, American Pharmaceutical Association 19%0 Page 111

fse of um, -~ by L. R, Gorven, Minn, Med, 18
31950) page 874, through Bquibb Abstr, Bull, 5 A ¢ 1257 (19%0).

The muthor evaluates comparatively the effects of luminal,
veronal, bromides end sodium amytal, He goes on further to emphasize
the properties of sodium emytal when used for surglesl work and intra-
venously in the control of convuleions., In his opinion it is excell-

ent in controlling conwvulsions, not satisfactory ss a day-time seda-
tive and quite satisfaciory es a soporifie.

Reference Nuzber 208

Journsl of Pharmecology and Experimental Therspeutics, 27, $; 189 (1926)

jmytsl, Its Use as sn Intravenous inesthetic, « by Page and Coryllos,

Anytsl is insoluble, mo three methods are described by
which it is8 prepared for intravenous injection.

The first is the preparation of its sodium salt snd meking
an aqueous polution, Care must be taken to avold excess alkalil,

The finel preparstion is stable for 4-5 months,

Secondly, ethylene glycol 1s used as the solvent for the
sodiuvm salt. This polvent has some sterilising properties and has
epperently 1ittle effect when injected intravenoudly,

The third method is that of using gum arable as a protective
colloid for the sodium emytal. The solutions were sterilized by
heating on a water bath for the snimal injections.

Table I complles the results of comperative toxietities for
increasing.dosages. The condition of all animels after anaepthesia
was reported es remarkashle,

Table II shows that the fatal dose 1s much higher when the
ensesthetic 18 glven in smell doses over a conelderszble intervel of
time,

Tables IX, YIT and V seem to indicate that there i# sn op-
timum dosage at which the blood pressure fall 1is least,

In genersl, the respiration ls decreased in rate end slightly
irn gmplitude with increasing dosagey just before death the rate in--
creages, ‘ )

In doge a dosage of 45 to 60 mgm, has been found most mlt-
able for ordinary experimentsl procedures,
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Reference Nunmber 204

Journsl Phermacology anci Experimentsal Therspeutics, 41 3 4835 (19%1)

Effect of pnytal on the Excretion of !aﬁer, ~ by Marx.

The suthor determined the diuretic effect of water adminias-
tered to dogs by the stomach tube, He gave the same dogs slmilar
amounts of water under amytal enaesthesia, and found s merked decrease
in excretion of urine which was roughly proportional to the dosage
end occurred irrespective of vhether the animsl wae excited or asleep.

1
\

125
——— 1 \
100 D oeeammemme T GOnt;o
| cc. 75 N ’,l ’
urine <3 : ;
- BT T ),
1 2 & 4 5 8 7 8 .

Tims {hours)

‘ { 500 ce, water § X0 mgn. per X amytal
{b) 500 ec. water § 15 agm, per X anytel

‘ " He puggests three possible explenations 1 (1) Impairment
of kidney function. (2) The drug may have an effect on cerebral
tentres regulating water metsbolism, This {g in line with Molitor
and Pick (Arch, f. Exper, Path. u. Pharm, 192%, 107, 180, 188);
1928, 112, 11%) . who conaider hypnotic drugs affec® brain ¢entres

. exelusively, (5 It may effect Permeability of endothelium of ca-

Pillaries, the water going to the tissuens instead of to the kidneys.
('ﬁ@u’, Arch, f, Exper, Path, u, Pham, 1699’ 92’ M)o

"

Reference Number 208

. Journal Pharmacology and Fxperimental Therspeutice, 1950, 59 ¢ 123

ggjgbﬂitx of Amytal as Anesthetig for Laboratory Animsls, - by Garry.

Experinents were cerried but to test the effect of amytal
snaesthesia in cats end rabbits on simple resctions of physiologiesl
importance, ' ' '

Findings 3 (1) Amytal diminiehes or obliterates the inhibi-
tory effect on the heart of stimulation of the peripheral ends of the
cut vague in the cat, (2) In the rabdit the effect of emytsl in vagus

ol aea o ma
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Reference Number 205 (Continued)

stimulation is more traneient, (5) Anmytel lowera blood pressure
and has e toxic effect on the heart. (4) Amytel does not have a
peripheral paralyzing sction on the parasympathetiec nerves in gen-
eral, (5} Phenobarbital does mot produce disturbences of vagus
ection on the heart in snassthetie dosages,

Reference Rumber 208
Surg. Gyn. md Ob, 19%, KLy 868, ' - .
Sodium pmytel ss Preoperstive Wedication for Nitrous Oxide Anesthesia,
~ by Remsey and Little. _ o .

" The suthors used sodium enytal in doses not exceeding 1 gm.
as precperative medication before £8 subtotal thyroideetomies under
K0. It renders the petient free from gpprehension of the snaesthetiec
and operation, adequate anaesthesla is obtalned with less K0 and
lower coneentration, anabling more 0xygen to be given, largely ob-
viating oyenosls. Post operztively, the patients were free from

naugee, vomiting and laryngesl mucus.
Qther clinical stadies elong similer lines ere

um ol a8 Presnesthetic ¥e on, - by Mason end Baker,
B’ll!‘g. Gynimd Obo 19m' 50 1825. R . :

Sodfum pmytel as Presnesthetic Medication, -~ by Lundy, Minn, Med.

1920, 15 3 225,

for Presnegthetic Me tion, = by Lundy, Anesth, end Analg,
. 1980, 9 3 =0,

Referenge Number 207

Year Book fmerican Phammeceutical Assoclation 1931-32, Page 579,

Pharmacologizsal Properties of ~ by Garry, Brit. Med. J. )
11955) 4721, through Quat, J, Pharm, snd Pharmacol, § (1932) 728,
In & study of the literature pertaining to amytel for the
past ten years, the suthor hes summarized {ts properties as to do~
sage and as a bassl gnaesthetie, effect on the heart, fsll in bloogd

Pressure due to 1%, its effect on the nerwus system and on the mo~
t111ty of the intestine.

il T

_4_,‘,5{ _-

| A



- 110 -

Reference Number 208

‘ Year Book Anerlca'n Phamaceutlcal Association 1930, Page 111,

Effect of jnytel upon Dterus end Yts Usge in Obstetri¢m, ~ by Dratkin,

Ravdin, Hirst, and Lapham, in Am, J. Med, Sci., 178 (1929), 579 3
tarough Chem, Abstr, R4 (19%0) 428,

Amytal doep not affect the rhythmie contractions of the
guines pig uterug, in vivo or in vitro. The response of thse uterus
to the oxytoxie priangiple of the pituitary was not disturbed after
saytal anaeathenia. _

P

. neference Bumber 209
, Ghanieal Abutraets, 20, 14 (1986) ' " Page 4923

Behgviog of the Blood Sugsr in Pigeons under the Iggﬁemge of Poigons
Acting Centrally, - by Rudolf Allers and Josef Brill, Biochem, Z.
. 285 ; 8-10 (1956)p ' , ’ L :

Amytal censes a rise in glucemlia only on repeated adminis-
tration. - L S |

T

| Refermoe Number 40 _ _
r:hanical jbatracts, 50, 11 (1955) S " Page 3879

e tal u P lo 1ne-indu e ag
Secr gg n, - by Mary F. uontgomery, Proc. s:»c. lbrptl. Blol. Med,,
52 ¢ 1287-80 (1035) ‘ B

In the dog, the oral or intravenous administration of Ka
snytal ceused & depression end a shortening of the duration of the
secretory response to the intravenous injection of pilocarpine, the
effect lasting 6-13 daye. This indicates that Na emytel or {ts de-
compogltion produets may remaln in the tissues for a eonsiderable
length of time, ‘

Reference Number Z1L
Journal Americen Medieal Assoclation, Aug, 24, 1935, ~ Page 585

Paroxyemal Hyperhidromis in a Dishetie Patient wi exigeion
Apytal Therapy, « by Hull, M.D. and Careron, M.D.

The suthors describe s pPatient who was admitted to the
hospital with recurring aweats appearing every 90 40 120 minutes,
These were relieved end now greatly diminighed by dally doesage
{8 graine) of amytal,

3
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Reference Hu'mbelr az
Chemlcal Abstracts, 28, 1 {1952) S Pege 188
The Behavior of Liver Glyco n rimental ‘ LI 54
ther and « by Evenes, Tsel end Young. J. Physiol. 785
€8-80 (1981 | : U
| ' "Am?‘tai ‘a‘t‘e;diiy- :.-aduces'ulvler glyebée?,*_ |
: Referénce HNunber 215 : '
Chemfcsl Abetracts, 24, 5 (19%0) L : ‘Page 5861
on of the Hesrt b al, « by Olmstead end Ogden, Proe, Soc.

Exptl, Biol, ed. 20y 725-8 (19%0)

In a heart and lung preparstion amrtal 1ncrsasu the diastolie
volume snd decreases useful outﬂov. o

Reference Bumber ZL4
The 1988 Year Boock of General Therspeutics . : :  Fentus
a4  in atment of Pay '

. The results of Saxuel Broder snd ¥. W. Thorner ere considered,
Temperature, pulse, respiration and blocd pressurs readings are takenm
for a fow deys prior to trestzent with hypnoties to determine the av-
erage veriation., Sodlum emytal is given by mouth in ecapsule form or
by putting powder in orange juice. The dose 1p regulsted by the
patient's responge,

Retéreh ¢e Number 215

- Am, Jour. Sorg. 1950, Jen, cot Mccallum and Zerfas

Bodium Amytsl as meeggation for Local meumee‘;g

The authors gave .8 to .5 gn, modiun amytal with 10-15
mgn., morphine X to 60 minutes prior to procaine infiltration. The:
anytal, like other barblturle stid derivatives, tends to protect the
patient from proeaine toxidosis,

It gave good resulis in about 50¥ of the cases, Patlents
required greater nursing care poptoperatively, ususlly slept several
hours after the operation, and were apt to be restless on awakening,
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Reference Number £1.8
American Journsl of Pharmacy, .fuly 1938 Page 569

Sodlum juytel in Strychnine Poigoning, . gtalberg and Davideon,
Jour. k. Hed. Asgoc., July B, 18835, page 104.

The modern treatment of ltrychnina yoisoning conu:lut.l '
chiefly and Pre-eminently in the intravenous administration of
sodium emytal, elither during the premonitory stage or when the
convul sion has begun, The dose is 7% greins, maller or larger
doses belng used and repeated with each gonwulsion,

- To date, elwven ceses have been reported of humsn stryche
nine polsoning treated miccespfully with =odium emytal.

Reference Number 217
Jnerioesn Journal of Pharmacy, March 1988, Page 148

te for e Polsoni

gfodium smytsl end sodium pentobarbitel are both used effec~

tively in strychnine poisoning,

Reference Rumber 18
Chemical Abstrects, £8, 3 (1934) Page 6836

of Prolonge e of rbiturste, - by Hoge, Am. Med, 40 ,
£35-8 (193%4)

A patient who had 5-4 amytal tablets daily for a period
of 7 years showed a few subjective nervous symptoms, a moderate
tachycardia snd a elight mmaenxia,
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Reference Kumber £19

Allobarb! tonum B.P. Codex
8ynonyus ~ Digllylbarbiturie ecid { Diellylnalonylurea :

Alobarbitone 1s 5 y 5-digllylbarbituric acid and may be
prepared by the condensstion of the ethyl ester of diallylmalonie
acid with urea, A white erystalline powder, odorless, and has a
Elightly bitter taste, The saturated aqueous eclution is gocld to
1itmus., When fused with canstic alkali it gives off smmonia,
The saturated solution im water decolorigzes bromine water and po-
tassium Permanganate when either reagent 18 added drop by drop,

£lightly soluble in water, soluble in sleohol snd ether,
readily soluble in molutions of alkall hydroxides end carbonates.
M.P, 171-172°, Ash not more then .1 per cent.

Action end Uses @

Allobarbitone 15 a ressonsbly safe and relisble hypnotic.
Its action is similar to that of barbitone, tut it is more readily
abporbed, Ekin rash with fever is a common manifeptation of idio-
syneracy to the drug. I% is administered by cachets or tablets or
glven mboutaneoudly,

Pose t .05 to .18 gn., % t 5 grains,

" Reference Number 220

Dial Clba R.N.E.
' Synonyms - Diallylbarbiturie pcid - Diellylmalonylures
Hn - =0 '
! I Cely .
] | S5
H -~ C=z0
g .

Dial-ciba dfers from barbital in that both the et.hyl groups of
the latter ere replaced by allyl groups,

Actlons end Upen 2 :

The sctions and uses of dlal-ciba are essentially similer
to those of barbital, but disl-clba 1s more sctive then barbital end
L& used in correspondingly emeller doses, Fractional doses are upsed
as a sedative and larger doses 23 a hypnotie., Therspeutic doses acot
on the higher gentres of the brain end exert no injurious setion on
respiration or eirculation, The hypnotic action is induced within
from one-half to one hour,

Dosage ¢ As & sedative # gr. three or four times daily, As
a hypnotie 1% to 4% grains one half o one hour before aleep is de-
‘irﬂdu ' '
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Reference Number 220 (Continued)

Dlal-ciba occurs as 8 fine, white, erystelline powder,
with a slightly bitter taste § completely soluble in aleohol and
ether, very slightly soluble in o0ld water, irsoluble in peraffin
hydmcarbonl. A aaturated agqueous solution is acid to litmus psper,

.Pﬁ 171“175 c.

Tests' for 1denti.ty (precipitation with mercuric chloride
solution, reduction of AgNOg and KMnO,) and tests for purity (chlor-
ides, pulphates, salte of heavy metals) are glven,

‘ Dial«-ciba is manufactnred by Soes Ehen. Induntry, Sv:ltser-

lend,
' "-f "+ . Reference Rumber '221 '
Ghmlcal Abatracta, 25, 2 (19m) - Page M85
" e en jnesthe for r _ Operations on us

stt s, ~ by Fulton, Liddell and Rioch, Proc, Phyeiol, 80¢., J.
Physiol, XIIII, 70- (1950) : _

" ¥With this enesthetls ('Dial Ciba®} the spinsl reflexes
remain sctive even in profound anestheesia. In experimantal surgery
or the nerwus system, the drug has two uses t

(1) It eppears to conmtrict mmall blood vessels of the
brein, so that removel of the gerebellim or cerebral hemispheres
can be cerried out almost bloodleesly without occlusion of eny of
"the great arteries to the head. \
(2) Animels remmin quiescent for a period of 12-%8 houra
end thus glve opportunity for satisfactory heeling of the incielon,

Reference Number 222
Year Book American thaceultieal Associstion 1953 Page 208

o on o ne vni;th Barbiturates, - by Pfeiffer snd
Dehiai’ J» Prakt, Chem, 1% ¢ 129 1955)' thmugh Sllﬂibb Abstr,
Bull, 6, A 282 (195%). .

The compound of dial and anidopyrd.ne 1s 2 true eonpound,
with each in the ratio 1y ) _

Reference Number 225
Jmericen Journal of thacy’. Mer, 1934 : Page 111

A Molecular Compound of Pyramidon and Diallylbarbituric fcid

Molecular ratio in all drug coubinations sich as this in-
vestigated are 1 1 1,  Pyremidon amd veronel are ci’oed as sn exsmple
as well as dlallylbarbiturie acid end pyramidon.

\
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Reference Bumber 224

Chemicsl Abstracts, 8 (1915) : . Page £108

Castaldl in Arch. farm, sper, 19 ¢ 280 {1918) reports the

pharmaeological sction of disl.
Tt scts by exciting the inhibitory centren ©f the heart

and produces narcosls with smaller doses than thosa required by the
other hypnotie dorintiuu. . .




Reference Rumber X£5

Journal Anerican Medical Association, fpr. &, 19%7. Pege 2172

Evipal__z Evipal Soluble

The Winthrop Chemical Co., has been very active in promoting
Evipal Soluble in the United States, but hae not presented it to the
Council on Pharmecy and Chezistry., The Councll, however, took it
upon itself to investigate the product and reperts it as being un-
acceptable, - Evipan was first Preparsd in the Elberfeld Chemiecal
Leboretory and introduced es & hypnotic in 1082,

Phermecelogy 1

Weese (Deutsche Med, Wchnschr, 58 ¢ 1205, 1982) determined
the hypnotie, narpotic end fatsl doses for the cat and mouse orslly,
for the mouse by subcuteneous injection and for the cat and dog by
+ Intravenous injection. He pteted 1t lacks locel irritent action
end side setione, as well as efter-effects,

Weese (Deutsche Med, TWehnpehr. 59 ¢ 47, 193%) expleined
the brief action of evipan, because it is rspidly destroyed 1n the
liver. He described six stages of narcoels.

Parsons (Lancet £ ¢ 45, July 1, 1955) found that a fall in
blood pressure was brought about. His findings did not egres with
thonme of Yeene,

- Rennedy (J, Pharm, end Exp, 'ﬁlerap. 5Oy 547, 1984) re-
ported the therspeutic index of 4 for mice end atated that guinea
pigs are more susceptible, Toxle properties predominated when
froge were uged,

- Kennedy snd Narayena (Quart. J. Pxp. Physiol, £4 3 69, 19%4)
found that fatal doses eause death by paralysis of respiration before
the heart stopped. .

Wright (Proc. Roy. Boc. Med, B9 3 '?01, 1956) atated fha
period of recovery in anaesthesia of doge was assoclated with fremnszied
struggling and excltement, and for this reseon he had ceased to use Lt,

Dallenagne (Anesth, & pnalg,, Mar-spr, 1938 3 82) reported
that Evipan-Sodium caused serious snaemia in dogs, even when the
dose was repeated at intervals of several weeks,

Von Brandis (Arch. f, klin, Chir, 177 ¢ 17, 1988) found that
in deep narcoals epinephrine, caffeine ete, Injure clreulation end
respiration in the rabbit. He states that these resultis csnnot be
trensferved directly to man, Then why can Weesets result be trans-
ferred directly to man ? '

The Therapeutlie Use of Evipan as a Hypnotie :

Fvipan induces sleep promptly énd there ere no 111 effects
from 1ts use, The hypnotiec dose is near the nercotie dope in men,

Rarcoslis ¢

Ho].temm (Dentsche Med. Wehnschr, 59 1 50, 19585) end (liﬁnchen.

med, Wchnschr, 80 3 1547, 19355) claimed it could not be used with
entire safety for 1\:11 ensesthesia,
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Reference Number 225 (Continued)

Kobel {peatsche, med, Wchnschr, E3 ¢ 996, 1938) stated
that Evipan 48 not suiteble for long operations, He opposed it
in obatetrics because of 1ts interference with uterine contractions,

Dauge 1

' | Evlpal solublo is uold in anpules, esch tontaining 1 ga.
with an smpule which containe 10 ce. of sterile water, The total
dose has besn lowered from that first miggested by the manufacturer
and now depmds on the case sand ahether morphine is glven or not.
The hjeeuon*muat be alow.

4

Antidotea 1.

Oblerverl have reported frequently that lobeli.ne, caffeine,
strychnine, coremine, epinephrine, oxygen with (O snd artificiel
reapiration‘ have bean used without suecess,

Adventages ¢ -

. {1) Waen the dose 18 calculnted with ekill, the maesthenia
© 1s well under controly (2) Vomiting occurs less frequently; (5) Evi-
pPen sodium does not irritate the respiratory passages § (4) It does
not sppear o injure the healthy vital orgsns § (5) The abuence of

a magk is :bnportant 1n operationa about the head, -

Disadvantagaa 'Y

(1) rirst end most importent i{s the uncertsinty of the -
propar dosegey (2) Uncertainty regarding the relative contra-indi-
cations j (Z) Evipal sodium depresses the respirstion and, circula-
tion § {4) The fsll of blood pressure is greater in patients with
arterioncleruia 3 (5) Incomplete relaxation of the abdominal muse
clesy (5) Necesslty of a skilled anaesthetieist, and (8) Prolonged
narcosls even after musll doses. ‘

' Indieationl and. oontra-indicatlons, severe aecidenta, end
deaths sre reported snd summarisged. : .

Summary and Conglusions g ’ R

Fvipsl soluble was introduced as & genersl anaesthatic
to be injected Antrevenously before adequate studies had been made
of it under & great veriety of conditions, -

Evipal scluble Probably has a narrow field of usefulness
in which it may be employed with relative safety, provided it is
uged with gkill and with due regard for its limitations. The con-

tra-indieations are numercus, but they have not heen determined with

sufficient precision to permit the use of the substance with absolute
safety in many econditions.

‘Tt 13 belleved that the anaesthetic is thony or pertly
Tesponsible for 43 deaths listed in this report, though seversl of
thez wuld have ogcurred shortly with any maesthetic end in the ab-
sence of gny,

L_L_\




Reference Nunber £28
Quarterly Journal of Pharzacy end Phammecology, 8, £t 08 (1985)

In en extract from Lencet, Lond, (1984) 227, 508, the ptate-
ment is made that evipan sodium has Proven sefe in intravenous in-
Jection as an snaesthetie in pulmonary tuberculosis,

Referense Number 227
Quarterly Journal of Phermacy snd Pharmesology, 8, 21 308 (1935)

Pharmacology snd Therspeutics of Fvipan Sodium, -~ by Hlot snd Gelley,
Brit, Med. J. 2, 201 (1954).

The adninistration of evipan may be repested without 111
effects, It is advisable to follow the injection with chloroform,
gas and oxygen, or ether,

The use of evipan is contra-indicated in cases of liver
enbarresement or wshen there is any depression of the respiratory
centre,

Reference Number 228
Querterly Journal of Pharmecy and Pharmacology, 8, 8¢ 590 (1985)
. Jarman, in Pyroe, Roy. Scce. Med, £8 3 354 (1955), claims
that evipan has a very large scope in the field of safe and useful
anaesthesls, provided it is administered only to patients in prone

position, not to old or feelle pa’dmta, end 1f an adequate alrwey
is maintained.

Reference Number 229

Chemical Abstracts, 28, 1 (1934) Page 2410

B : - by Bunym’
Brit. Dental T, 561 25-4 (19%4)

The drug 1e contre-indicated in liver and gell bladder
digorders. 1ts use may entail respiratory embarrassment which can
be overcome by administration of lobeline or (Og. The period of
recovery varies from one half to one hour,



Reference Number 250

Chemical Abstracte, 28, 2 (1934) " Page 3789

um an, Intravenous fnesthesia in Gynecolo « by Albert
gharman, Glasgow Med. J. 8§ 104-7 (19354) .

This article gives a note on 157 cases,

Reference Nunber 2851
Chemicel Abstraects, 29, & (1955) Page 8128

Evipal Anesthesia for Radium Therapy, — by Twombly smd Pack, Radiology
25 3 295-9. (1955)

The intra~cavitary and interstitial use of radium ususlly
‘requires gome form of anesthesia, Evipal iz found to be ideelly
suited for the purpose when used as the soluble sodium sslt, KNu-
merous experiments with animals end clinical pesults are reposted.

Referencge Rumber 32

themical Abstrects, 29, 5 (1955) ' Page 8137
28 ungt to Regionsl Anesthesia, ~ by H, Lieber, Anesthesla
& mnelgesis, 141 150-81 (1985) |
© A review.
, " Reference Kumber 235
Chemlical Abstracts, %0, 5 [19%6) ' Page 8291

Fvi and Fvipen Sodium, - by Bennett, Ned, J, Auvstralis 25, IT
266-8 (1936 - . ,

Evipan 18 recommended ap a pre-anesthetic in short anesthesia,
especially useful for nervous individuasls, and has little or no toxie
effect on the heart,
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Reference Number 234

, ~1pral Csleium ~ N.N.R. Page 102

_ Celelum ethylimsopropylbarbiturate

0 = ¢ -~ M ,n\f" - |
6 ! ] 1: - C=0 !
5§~ ,C
oty - - C -0 ~-ca-0 ¢ 28
FT Sy 09‘7 (10) r
@ =z £ - N:. |
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ﬁle aalci'lm aalt of ethyliaopmpylmalonylnrea.
- leﬂ.on and Uaea '

o Ipral celcium has the therspeutio propertie- of barbimric
acid. 1t is soluble in water and absorbed Promptly, * It is claimed
that 1% 18 excreted rapidly, but some action eommonly persists for

" twenty-four hours. 1In therapeutie doses 1t effects the higher cere-
brsl centers elmost exclusively, and such doses exert no perceptible
effect on the heart or clirculation directly.

- Ipral gelcium is used as a hypnotlie to combat restlesmess,
irritability snd sleeplesmess. It is claimed that tolerance to
iprel caleium 4s not readily developed, but that 1ts action is mo
persiatent that a patient frequently sleeps the nlght suceeeding
that when the hypnotic was administered,

" Dosage

2 to 4 grains, followed by & cupful of hot water, tea or
lm.

Iprel calelum ocours as a vhite erystslline, odorless pow-
der, with a slightly bitter tapgte. It 1s solubls in about 40 parts
of water at 25°C,, insoluble in aleohol, An aqueous solution is
slkeline to litmus. Tests for ddentity, 1imit of carbonate end
limit of uncombined ethylisopropylbarbituric ecid are given.

¥anufaectured by E, R. Squibb & Sons.
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Reference Rumbeyr £355

Ipral 8odium ¥.R.R.

Bodium ethylisopropylbarbiturate

Sodium salt of sthyliaoprozﬁylmalonylurea
Action and Uges g
Ipral podium has the therspeutic properties of berbiturie

ecid, It 1s soluble in water and ig gbeorbed promptly. It is
¢leimed that it is excreted rapidly, tut some sction commonly per-

"sists for twenty-four hours, In therspeutie doses it szffacts the

higher eerebral centres almost exclusively, end such doses exert
1o perceptitle effect on the heart or clreculation directly,

‘ Ipral sodium 1s used as a hypnotie to combet restlesmess,
1rritebility snd sleeplesmess. It 1ip claimed that tolerance to
tpral sodium is not developed raadily and thet 1ts sction is persip~

ent.

Dosage 1

1x 2 to 4 graing, followed by a cupful of hot'nter, tes or
mn * .

Cantion ¢ Aqueous solutions of iprel sodium ere not steble, but de-

- compoge on standing j on boiling, a preeipitetion eccurs.

‘ Reference Rumber 258
Chemical Abstracts, 12 (1918) . Page 9T
Ethylisopropyl barbiturie actd (ipral), patented May 12,

| is said to poseess hypnotic end sedative properties, I_tp preparation

is glven,

. . Reference Number 287
Chemical Abstracts, 20 (1926) , Pege 1852

Jackson end Laurie, in J. Lab, Clin, Med. 11 p 116-22 (1925),
clain ipral to be effective, having a great mergin of safety, producing
elesP approaching ¢losely normal sleep, without lassaitude next day,

It has no 111 effects on heart, lungs or kidneys.
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Reference Number 238
TQuerterly Journal of Pharmecy and Pharmacology, 1 (19%28)  Page 501

Iprel (Phara, Monateh, $ 3 9, 1928), s hypnotic, is the
calelum selt of ethylieopropyl barbiturie escid, It is eoluble in
water, possesases the therspeutiec properties of veronal, and {8 w14
as powder and in tablets,

b+ m e e




- 128 ~

Reference Number 2859

Rostal R.N.Re

ISOP!-'OWI bronanyl barbiturle acld = 5-180-propyle- ~bromallyl
barbiturie acid

H
¥ - C=0
.- '/Caﬁ?(im
0 =« C e.
N -« £=0
g -

Rostal &iffers from barbital in that both the ethyl groups
are repleced, one by an imopropyl group and the other by s substi-
tuted brominated ellyl growp,

Jetlon end Uses ¢

The actions and uses of nostal are essentially similar to
those of barbital, but nostsl 1s more setive then barbital and is
used in correspondingly saaller doses, Fractional doses are used as
2 pedative and larger doses an a hypnotic, Therapeutie doses act on
the higher centres of the brain and are cleimed not to exert any app-
arent injurious effect $n the heart, circulation or kidneys.

Dosage ¢ ' :
As & pedative 3 * t0 % grains,

~ As 8 hypnotie g 1 lfrgrains § for children % 2 15 1} greins
aceording to age. Rostal ahould be administered preferably with a
hot drink,

Rostel occurs as & colorless crystalline odorless powder,
with a slightly bltter taste § it 1 readily soluble in alechol,
glacisl acetic acld and acetone, mparingly eoluble in ether, chlo-
roform, bengene and water, A safturated agueous solution is acid to
- 14tmus, Yostel melts et 177—170%.

. Teste are listed for 1dentity. Tests for purity include
soluble halides, pulphates and salis of heavy metals, -

Henufeetured by J. D. Rledel « E, de Heen, Berlin,
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Reference Rumber 240
Chemical Abetracts, 19 (1925) Page 1311
Boedecker and Ludwlg, in Klin, Wochachr, &1 20585-5 (1924),
describe noc¢tal as the most effective narcotie of the barblturie

acld serles yet prepared. The corresponding chloro derivative is
only slightly less effective,

_ Reference Number 241
Chemicsl Abstracts, 30, 20 (1936) Pege 7222

The Csuse of the Delayed Death in the Rat by Rostal and Related

Berbiturates, - by Holek and Cannon, J. Pharmacol, 1958, 289-X09,

Seversl of the halogen compounds of nostel and of elurate
were studled ag to the {ime of delayed death,

Reference Number 242
Year Book of the Americsn Pharmaceutical Assoclation 1925 Page 157

Noctal ip ~brompropenylisopropylbarbituric acid and it has
in doees of .1 gu. the pame effect as .5 gn, of veronel.
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Reference Rumber 243
Keonal K.N.R.

n-Butylethylbarbiturie acld « n-Butylethylmalonyl urea =
2, 4, S-trioxy-S-n-Butylethylpyrimidin , SewexryL,

- =0

'/czus
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m-= — o— @=-4

neoﬁal. differas from barbital in that one of the ethyl
groups ie replased by a normal tutyl group.

Actions _and Uses

The actions and uses of neonsal are essentially similar
to those of barbital, tut 1t is ebout three times as active as the
latter, hence 1t 18 used in correspondingly mmaller doses. It 1p )
cleimed that it exerts a sedative action t0 an exceptional degres,
and that 1t is useful therefore in high nervous tension, neurosis
end other conditions in which a sedative iz required.

Posage 1

From § 10 6 grains. For mild ineomnia 2 to 1} grains is
stated erdinarfly to produce sleep. A dogs of € grains is the maxi-
mum dose which ghould be required in the course of 24 hours, adainis-
tered in divided doses, .

" Reonal occurs in white, crystalline, odokless powder, with
a alightly bitter taste, It is readily soluble in alochol, about
1~5, and ether ebout 1 in 10 j; very slightly soluble in ¢old water,
insoluble in paraffin hydrocarbons., A saturated aqueous solution is
2cid to litmus, Melts at 124-127°C. .

Tests for readily carbonisable subatances, chlorides, eul-
Phates, and salts of heavy metels are listed,

Manufactured by Abbott Laboratories,

b ad
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Reference Rumber '244
Chemicel Abstracts, 25, & (1989) o Page 4950

Les Etatlissements Poulenc, Preres, Cer. 481, 1%9, Fedb. 5,
1922, reports the preparation of butylethylberbiturio acid (Neonsl,
soneryl {¥r.) from the condengation of esters of butylethylmslonie
or butylethylcysno acetic¢ acld with ures,

Reference Bumber 245

.{m):mal of the Chemicel Society, London, Sept., 1922, Yole 121-22
$) 900. '

Carnot snd Tiffeneau in Compt, rend, 1922, 175 1 241-244,
report sthylbutylbarbiturie aeld (neonsl) a8 a new hypnotic, the -
best of the serles cont.aining berbltal snd amytal,

" Ce A« 17-(1923), pege 3408, says of this ssme report i
"It (neonsl) was found in their study of msymetricsl disubstituted
melonylureas, It was found to be three times as hypnotie in its
orreet as veronal.

Reference Number 246
thenicel Abstracts 18 (1924) Pege 1878

M™Mffeneau and Lmand report in Pull, Scl. pharmecol, 1,
129-135 (1924), the preparation of butylethylbarbituric acid (neonal)
and it2 patent under the trade name of soneryl, It wae Prepared by
the condensation of butylethylmalonic uter with urea in the Presence
of sodium etho:ddo.

» Reference Bumber 247 .
Chemical Abstracts, 21, 1 (19%7) Page 1522
Volwiler, March 15, patented tutylethylbarbiturie acld

(neonal), It is obtained by the reaction of butylethylmakonie ester
with vrea, I+ is hypnotie in aection,

Reference Number 248

Chemical Abstracts, 28, 1 (1934) Page 558
on of Put lmslonylurea n on the Fx 11 £
Rerwups Centres of Sele « by Obre, Compt, rend. soe., biol.

114 ¢ 455-5 (19853) and 114 ; 6€67-9 (193%)
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Reference Nunmber 249 *
Quarterly Journal of Pharmacy and Pharmasology, 6 (1935)  Page 741

Bodium Soneryl as a Basel Hypnotig, - by Birdsell, Brit, Med. J, 1983,
1 871 | o |

Sodiur soneryl wes found to be a relizble basal narcotie,
producing sleep or drowainese in 958 of the cases when administered
ons hour before the induction of general ansesthesia, Respiration
1s depressed 1n fewer cases than with nembutal. The muthor has not
adninistered sodium soneryl in gases of esenility, pulmonary disease,
renzl impalrment or arteriosclerosis, ‘

Referen ¢6 Rumber £50

Chemical Abstracts, 5, 6 (1956) . Page 1872
L Quentitative Study of the Phemomena of Synergism, = by Olisjrcka,

Compt. rend, £0 4 796-7 (1935) .

BY injecting together inactive doses of alecochol and neonal
sleep wes producsed, depending on ths proportions used. 1A mixture of
effective doses of the two hypnotics produced sleep of only slightly
longer duration then that produced by each separately,
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Reference Number 261

Phenodorm R.M.R. p. 109,

cyclobarbitnl, Cyclohexenyl ethyl barbiturie ecld, 2, 4, 6-trioxy~
_ , 5~eycla~hoxmy1-ethyl-pyrinidin

" :
) [ Csb
’ N I ]
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Phanodorn differs from berbitel in that one of the ethyl
radieala is replaeed by a eyclo~hexenyl group.

_Aetionl end Uses ¢

' 'me actions and uses of phanodom resmble those of barbi-
tal. It is eliminated more rapidiy than barbital, hence the action
is not so laeting, This &is en advantage when 1t 13 used to put one
o gleep, and Eleep will then continue without its further action.

It is vsed mainly for its sedatlve action in nervous insomnia, neuras-
thenla, Psychoses end various types of ingomnia,

Dosage &

. Yor the mildest type of simple insomnia 1} grains. In
intrectable or obstinate insomnia from 5 to 8 grains. The larger
dose ghould not be repsated within less than twelve hours, The
average dose 13 I grains.

Phsnodorm occurs as a white, crystalline powder, with a
bittter taste ; 1t is readlly soluble in aleohol, about 1l ia §,
and ether, about 1 4in 10, very slightly soluble in benzene and oold
water, A saturated aqueous solution is acid to litous. It melts
at 171-174°¢,

Tests for identity, for purity (including sulphates, ghlore
{des, palts of heavy metsls) are elso given,

Manufsctured by the Winthrop Chemlcal Co,
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Reference Number £52

Chemical Abstracts, 19 (19%5) - . Page B588
. Bayer and o, describe the preparation of Phanodrom
(?amt}. ' . .
Reference Rumber 253 .
Chemical Abstracts, 25, 1 (19%9) Page 483

Schulemann and Mersenberg, Nov, 6, 1929, announeed the
U. 8 patent on Phanodorm, Details sre glven as to the preparation.

_ Reference Fumber £54
Chemiesl Abstracts, 29, 3 (1955) Pago 6150

e of Fatal Phanodorm Poison e), - byK. Huchsermeyer,
- ¥ed. X1in, KL g B549-5L 51955) | > o

: Poi:oﬁink from swallowing 40 tablets of Phanodorm dissolved
in oclder resulted in death in 20 hours, because of respiratory fail-
ure and lung edema, Respiratory stimulents were of no avall,
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Reference Number £55

Ortal-fodium. N.X.R. Page 107

Sodium n-hexylethyl barblturate « Sodium n-hexylethyl malonyl ures

H
H - Cu0
OI é/cﬁuﬁ

l\(m")‘ CHg

N « ¢=0

Ortal-Sodium ie the monosodium salt of n-hexylethyl barbiturie aclid.
It differs from moluble berbital in that one of the eothyl groups of
the latter is replaced in the former by a n-hexyl group,

Aetion and Usen ¢

The actions and uses of ortal sdium are essentislly simie
lar to those of barbitel, but ortalesodium is more active than bar-
bitel and it 13 ueed in correspondingly maller doses,

Dosege

From § to € grains, followed by a glass of water, It i»
rarely necesssry to give more than 15 grains in twenty-four hours,
When oral eadministration is contra indiceted, ortel-sodium may be
adninistered rectsally,

Manufsctured by Parke Davias & Co.

Ceution ¢ Aquecus solutiona of ortsl-sodium are not stable, but de-
compose on standing 3 on bolling a preeipitation occurs with the
evolution of ammonia,

Ortal-godium i# an odorless, white or glightly yellowish
powder, with & bitter taste 3 1t 18 very soluble in water, soluble
in sleohol, prectieally insoluble in ether snd bengene. An aqueous
solution of ertal-sodium has en alkaline resetion to 1litmus,

Teste for purity {sulphates, chlorides, psalts of heavy
metals, carbonisable substances, and hncombined seld) are indicated,
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- Reference Rumber 258

Journal of the American Chemical Soclety, 48 ¢ 1707-11 (1924)

Dox, in an attempt to extend the results of Carnot end
Tiffenesu, reports the discovery of ethylhexyl barbituric acld
(Ortal) snd classifies 14 as more effective than veronal, more
rapid in 1ts sction, and less toxie, but the effect was shorter,
Qf tw other derivatives, 5§ hexyl-l-methyl end § hexyl-l-phenyl-
barbituric acld prepered at the seme time, the first was inert
and the second toxie without preliminary hypnotie effect.

Reference Number 257
Chemical Abstracts, 21, 2 (1927) ~ Page 1871
' pox, April 12, patented ethyl-hexyl-barbiturie scld
(Ortal) which possesses hypnotie properties. It can be prepsred.

by the reaction of sodium ethoxide, ethyl hexylmslonste and ures,
treating the product with HClL end recrystallisation,

. Reference Number 256 .
Therspeutic Notes, Parke-Davis, May 1955, Peage 165
Dosage of Ortsl-Sodium

This drﬁg has a wide dosage range, from 2 grains for
waking hours sedstion to 9 o 10 greins for amnenta in second stage

lebour, Ortel-sodium is put out in 5 grain capsules, so that ell
dopages mey be treated convenliently,

Reference Numbey £59

Chemical Abstracts, B0, 15 (1936) Page 4568
The Effects of Ortal Bodium end Sodium Amytal upon Fxeiged Swooth

Mugcles, = by Oruber, Scholten, De Rote and Wilson, J, Pharmacol.
54 3 541.380 (1938) :

Ortelesodium {8 far more active than sodium amytal in de-
pressing excised smooth muscles,
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Pemogton

1

Reference Humber £60
Chemical Abstracts, £6, 1 (1952) Page 1558

ation between Nar and Dlure ~ by Bongmann, Arch, exptl,
Path., Pharmekol, 161 ; 76-87 (193l

Pernocton, whether in hypnotlie or aneesthetic doses, caumes
transitory Inhibition of duresis. Sodium luminel also inhibite
diuresis j thls inhibition 1s not due to diminished intestinal ab-
lorpgon, for 1t is not overcome by, 1ntramoua injection of Ringer
solution,

' Reference nmﬁér b 1.1 ’
Chenicel Abstracts, %0, 14 (19%8) N Page 4950

Llef of Palr in Obstetrics with Pernogton, .~ by Jerome long,
J. Tenn, State Med. Assoc. 29 3 135-8 (1986} -

The use of pernocton in ohstetri;l is reviewed, Case
reports are presented on 62 patients on uhom pemocton vas success-
mlly employed,

. L Reference Bumber 262 . ,
Chemical Abstracts, 25, § (1927) o * Page 5508

This 18 a reference on Roctal and Pernooton taken from
Arch, exptl, ath. Pharmskol. 1%9.

Roetal and pernoetnn sre converted in the animal organi an
to non=-toxie acetonyl compounds, .

The bromalkyl group is not salone importent in the pre-
paration of such hypnotica., Barbituric aclds having en asymmetrie
¢ atom in a branched alkyl substituent (Pernocton) are the most
active of all previously known hypnotics with respect to dosege
and repidity of narcosis, Pernocton was investigated fully,

Reference Number 268 .

Quarterly Journsl of Pharmacology, 1 (1923) Page 480

Pernocton for the P tion of Peinless Labou - Vogt. MNed.
Klinik 1928, 24 ; through Brit. Med, J, Fpit, 1928, 1 s &6,

The suthor hae used pernceton without 111 effect to mother
or infant. The preperation did not interfere with uterine contrace-
tions, The a_nalgesiq effect lasts for two or three hours.
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Reference Nunber 264
rate \ N.N.R. Page 98
Mﬁiwpmpﬂbubiwde acid - Allyliuopropﬂ melonyl urea

H
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B .
It differs from barbitel in thet both of the ethyl groups

“are repleced, one by sn allyl group and one by an 1aopropy1 group,

Aetions and Uses §

. fhe action sand uses of slurate sre essentially sinilar to
those of barbital, but slurate is more setive and 1s used in corres-
pondingly mmaller doees,

Fractional doses are used ss a sedative snd larger doses
as an hypnotie. Therspeutic doses act on the higher centres of the
brein and are clelmed not to exert any apparent injurious effect on

- the heart, circulation or kidueys.

Dosage ¢

Yor mild ceses of ineomnia 1 grain may be administered at
bedtime. In obstinate cases 2 gralns.

Tdentification ¢

Alurate occurs as a fine, white, odorless, erystalline
powder, with a aslightly bltter taste. It is completely soluble in
aleohol, chloroform and ether j very slightly soluble in cold water,
1naoluhle in the paraffin hydrocesrbons, A saturated squeous solu-
tion 1s scid to 1itmus psper. Alurate melts at 140 to 14,.5°C.

Teste are listed to show the presemce of the Purlne ring
and nitrogen. Purity tesis for the preeence of chlorides, sulfates,
end salts of heavy metsls,
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Reference Number 265

Sodium plurate. N, N,R.
Sdiur allylisopropyl barbiturate

g
]
¥ - C=0
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| |y O

H -~ 0=20

‘ The monosodium salt of allyl isopropyl berbiturle scig,
sodium slurate differs from soluble barbitel in that both the sthyl
groups of the latter are replaced, one by an allyl group end the
other by en Leopropyl group,

Action and Daes ¢

These ere the seme na those of alurat-e.p The soluble sodium
aalt ie intended for orel or rectel sdministration, psrticulerly es
Preanaesthetio nedication, . Sodium slurate may also be used in other
cases in which large 5.nd5.vicma1 doses are required.

Doaago; -

The sversge precperative dose ig 1 grain for each 1§ pounds
of body welght, One third of the caleulated dose is given ten or
twclve hours prior 1o operation (usuelly the evening before) 3 the
remainder two hours before operation. Experience is necessary in
the upe of these large dosages, as the smount of the drug must be
adjusted to the individusl patient in order to awoid undesirsble
rsaetlona. . . .. L

‘ SGdium alurate {s a white, miemeryutalline.. hydroscopie,
odorless powder, with a slightly bitter taste j 1t 1s very scluble
in water, very flightly =oluble in alcohol, practlcally insoluble
in ether. in aqueous golution of godium siuvrate is elkaline to
. Iitnua. . ’ ' ‘ T ‘ '
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Reference Number 266
Sendop tel N.N.R,

Isobtutylallyl barblturie acid - Isobutylallylmalonylurea
2, 4, 6, trioxy-S-imobtutylallyl

pyr:lmi.di_n

H
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Bandoptel differs from barbltel in that both of the ethyl
groups of the latier are replaced, one by en iso-butyl group and
the other by an elly) group.

utiona snd Uees §
The geme as those of barbitel and its therspeutically use-
ful derivatives, .

Dosage ¢ For mild insomnia 5 grains. ‘
. For use in obstinate cases of insomnia 6 to 12 grains,

Sandoptal occurs as a white, crystelline, odorless powder,
with a slightly bltter taste § completely soluble in ethyl alechol,
.acetone, chloroform, ether, ethyl acetate, snd glacial acetlc acid,
slipghtly soluble in oold water, speringly scluble in bolling water
and petroleum ether, insoluble in paraeffin hydrocsrbone. A saturated
aqueous eolution i acid to 1itmus paper, It melts at 158-123°C, It
3# stedble In air, .




Reference Nyzber 267
. Msnufacturing Chemist, July 19%6 Page 232
Tldoral

A new pedative and hypnotic is Fldoral (Heyden, Redebeule
Dresden), the chemicsl composition of which is given as ethyl
pentamethylene uramil, sand 1t 18 thus closely related to dlethyl
barbiturie acid, only differing from the latter by the replecement
of one ethyl group by a piperidige group,

. 'm' - &I. 0 ~ FH
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N - e ¢ C=0

Hy 0235/ L I
¢ - m
o ‘

!ﬂ.doral differa, however, from diothyl berbiturie scild
in not inducing sleep, tut in producing the preliminary condition
for prevention of nervous irscmnia, end it should be administered
with this ebject in view, The usuel dose is half & tablet of ,28
gn. in the morning on an expty stomach snd before the mid-day meal,
end 3. tablet helf an hour before gleep is desired.

[ S

R SO




Reference Rumber £68

Chemice) Abatracte, £2, 3 (19855) Page 8139

*Rectidon® in Obptetricel Pragtice, « by Heyroweky, Med, Klin,
A G 886-9 (1955) .

nectidon, the next higher homolog to pernocton, adminis-
tered rectally has been used with puccees in obstetrics, It
hees no toxic action on mother or child,.

_ Reference Number £69 '
Chemical Abetracts, 28, 5§ (1934) Page 6845

ainless Childbirth with Rectidon, =~ by Schoenes, Deut. Med.
Fachechr, 60 y 1054-5 (1954) | .

Rectidon 18 a compound preparation of sec., zmyl ~bromallyl
malonylures, which administered rectally eliminetes the pein of
parturition, .

Reference Number Z70
Quarterly Journsl of Pharmacy end Phémacology, 7 (1884) Pege 788
Rectddon {(Pharm, Ztg.' Berlin 1954, 79 1 568)

-

It 18 the sodium ealt of sec.~amyl- <bromallyl-malonylurea.
BY rectal administration it produces mleep in 15-20 minutes, It
does not effect the heart, circulation or blood pressure,

Reference Number E71
Quarterly Journel of Pharmacy snd Phamaéology, 7 (1984) Pege 159

Rutonal

" This is phenylmethylbarbiturie acld and 18 suggested for
use when phenobartital or others can not be toXerated, since it
has a lower toxieity than these compounds, It is indieated for
the treatment of epilepey, chores, migraine and whoopingeoughs-




Reference Number 272
thoberbital “OB.PO

t
-

Zosentipally the same standards are given es thope in the
B.P., Tests for 1dentity, purity snd dosege are also the game,
0fficial title, though, is Phenobarbitel,

thobarbital solublle U, S.P. is esmantially the same as
that for Phenobarbitum solubile B,P :

Reference Numbey 273

aﬁ!’bz tal 0. soP.

Essentially the ssme standards sre glven ae those in the
" BJ.P, Tests for identity, purlty;  snd dossge are sl the same,
The offielal title, though, is Barbital,

Barbitsl solubile U,8.P. 18 treated the ssme as Barbitonum
solubile B.P,

Reference Number 274
Flix Phenobarbitall N.F, VI

Conteins in each 100 e¢cs, not less then , %8 gn., and not
more then ,42 pu., of phenobarbitsl, Tr. Sweet Orenge Pedl, Tr.
Cudbear, alevhol, glycerin,.syrup end distilled water are the
other components of the &ixir.

- Tebellae Phenobarbitall §,F. VI
". Tebellee Phanobarbi tsll solubilis N.F, VI

Reference Number 275

Flixir Barbitsli E.F. VI

Containe in each 100 ecs, not less than 5,2 gn. and not
more then 5.8 gm. of Barbitel., Carmmel, Compouad Spirit of Vanillin,
Aleohol end glycerin are the other ingredients.

" Tabellae Barbitall 1! F. h'24
Tebellee Barbitali Solubllis K.F, VI

e
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