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NP 0D0UCTION

o « The presente in OCaanabis sative

Linue of one or more physiological 1y active sonstitusnts has deen
the owase of musercus phySosheaical investigaticns. It has been
known for soms $ime that cannabis possessed prinoiples which reroduoed
msoulay inccordimstion ia dogs. 7This property 1as bhean used as
She desis for the biosseay of ommbdis preparetions in the United
States Pharmmocpoeis. $ince the cbserwetion of the produstion
of oorneal anewihesis 1o 1ebMits by the adatuietration of esumbis,
peported Wy Cayer in 1928, eonsiderable interest s been aroused
So study the physiologiosl activity of the drug.

This fnvestigation was undertakes for the Purpces of
1sclating, studying, sad 1dmtifying the veriouws eonstituents of
cannadis. It was of rartioular interest 0 study the sormeal
anosthetis aotivity in cozparison with 1Y) wmﬂr_ of the drug
%o protuce suscular inscordimtica. Use of She drug for 1te
physiologioal activity bae not Been pominy Beguuse ql the
uakaown sature and properties of i%e constituents. Aa {nvesti-
gation ¢f the plast from & chexdcal viswpoint is desimbdle, sinee
the isolation snd idemtificstion of & pure shexical esxpound with
physiological activity st preceds & rimymacologionl etudy. It
was the purposs of this investigation %o gathey information sod
data shich would de of walus in resching the poins shere &
somplete pharmalogical tavestigation of the constituenis sould
o undertaken.
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Botanical Description - m: descrides the plant as follows:
#the hemp plant, Cannadis sative m.. is an annual, growing
csch. yoar from the seed. It.hs a rigid, herdasecus stalk,
attaining & height of 3 to 16 feeh, obtusely d-oouind. more oF
Lows fluted or chenneled, and vith well-zarked nodes at intervels
of 4 to 20 inches. Whea nol orowded 1% bAs mumerocus spreading
dreaches, and the central suli attains & thickness of 1 %o 3
{nches, with & rough bark nesr the bese. If erowded, &s when
sown droadcast for fider, the stalks are withouk brenches or
follage except &t the top, and the sm=ooth fluted stems are l-4
%0 3-4 inch in dismeter. e .luvu. opposite except near the
teﬁ or on the mmma brenches, appearing fascicled, are
palmately sompound and somposed of 5 to 11 - usaslly 7 « leaflets.
¥he leaflets arve dark greem, lighter below, lanceclate, pointed
at both ends, serrate, 2 $o 6 inches long and 3-8 Yo 3-4 inches
wide. Hemp is dicecicus, the stamimate or pollen-bearing
f1owers and the plstiliate or seed-produsing flowers deing dorne
on separate plamts, 7The stamizate flowers are borns ia smll |
suxillary panicles, and consist of five greenish }olm or
mipliuh sepals opening wide at mturity sad disclosing five
stamens which dischargs adundent yellow pellen. The pistiliate
flowers are stemless and solitary in the extts ¢ the small
leaves near the ends of the branches, often crowded sc as te
sppear like & thick spike. The pistillate flower is incenspiouocus,
consisting of & tm, entire greem oalyx, pointed, with & slit at '

ons #ide, but remining nearly closed over the owary and merely

permitting the two small stiguas to protrude at the apex. The ovary
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is one seeded, developing intec & smooth, compressed er nearly
spherical achens 1.10 $o 3-18 inch thick and 1-8 to 1.4 imch leng,
from dark grey to light drowa in ecoler amd motiled. The seeds
cleansd for mmzcet nearly almys inslude some still covered with

the green, gumy oslyx. The seeds yary ia weight from 8 %o 27 wgn.®

Sclentifie Fanes and Synonyns - The selemtifie memes Ceansbis
sativwe x.im and Cannabis indiecs lamarck have often been used

synonymously » Although the heup plsad of India has .tecl considered
by some ln s distinetd qp‘du and named GCannadis indiom, l_t is
now regarded merely a6 & geographical variety of Cenmadis sative
maa: | | ., |

The tera “Amsrican Canmabis® or “Cannabis Anericase® is used
in reference to the Jannmadbis sativa growa h,-:“” United States.
"Africsn Caunabis® is & Serm applied te Canmbdis sative Linne
grollnc tn verious sestions of l.fﬂ.uf

Oam mnglish w are homp, Indian hesp, bhashish, and
sarihueos. The common German name is "Hsaf¥, ud the Freach
equivalent is "chum' Warilusss is also the common Mexicsa
tera. "Guash® and 'gunnh" are terms applied to & poduct from
Indis, which is prepured by kneading the dried flowering tops in
eylindriosl or rounded resinocus mus? The aiu knowa &8
"phang® consists of the dried leaves and young Swigs.of Cannabdis
stive Lizne. The resin of the plact is seprately eollected
aad msrketed 1a India u&or the nsne of “echurrus® or “Cnaree®. | o
Meny waristions of Shese synonyms osa de founl in the literature,

(]
most of which have been collected sad summrised by Walten.
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Etymology « Agcording $o Tschirch, the word fomuadis” is derived

fyom the two words frem Seaskrit, cana, mesaing & reed, and pis o
pus, meaning & nettle, Literally & *reed-nettla®. |
he word "satiwa?® is frou the latia, memsing sewn oF Planted.

Babitag - M\u 1e a-ntin of iho. Csucasus, Pﬁnio. and the
nilly regions of Northema Indis. I% is cultiweted in sll mrte
of the tmuhn mot
w ~ The th-npmu mlmun is more & mtter of
history $han of preseni-day prectice. There are no rational or
{ndiepenssble uses of eaanadis in woders medicine. Although
preparations of canoabis Sppear to huu been used since sacient
times for the marcotis activity, thl int roduction of the drug for
medicinal use 414 no$ occur until aboud 1060‘ SMQ tm tm
4t has been reported of value in mroul therspeutisc applications,
ut beoauss of the unknown sature and pﬁpoﬂtu of ite
sonstituents it has uno enjoyed mh popularity as an essentisl
drag. Recent lquhtloa designed to surd the illegal use of the
drog hes now elizimted almost matirely the use of csanabis or
its preparatioss for medicinal purposes in the United States.

hlta: mes summrised the 1it erature on the msny S$herepsutie
applications for which caunabis hes boen suggested. These uses
are driefly reviewsd as followst _' |

For spastic sonditions, csnnsbis was recommnded in the
treatzent of tetamus, hydrophcdia, puerperal soavulsions, shores
and strychaine peisoning. Its use s m analgesic was not

uno oumon, particularly ia the treatmens of hesdache and wigreine. '




The prepareticn, Cowpound Balieylis Collodion, iz fifth and sixth
oditicns of the Natioml Formilary required 10 per eent of the
Yluidextract of Cenoabis. The sedative and hypaotic actions of
cenokbie heve been sompared with those of oplum. Other therapsutie
uses for which cannablis has m recomsnded are the treatment of
mental eonditions of & depressive miture, utortn Gysmtlu.

sn oxytoxeie, and disguostic purposes 1a paychiatric analysis.

In currsnt practice the sedative effects &re used in veterioary
wotk. Milks and Piehnors state t1at oue half ounce of the seldd
extraot is sufficient Yo anesthetise & horse.

The use of csnnabis for its marcotis sctivity has been sommen
practice in mmay perts of the world for centuriss. This mrticudbr
use apraremt 1y was a folk qustom of the esarlier eivilisations,
and no exact data of its origin is known. Preseat.day misuse of
the drug in this country for its intoxicating properties has beea
nighly publieised, usually with s lack of data to substantiate
the puhliﬂty.. I8 49 not within .thi scops of this investigatioa
to discuss the 1llegal use and the sccioclogical effeots of the
11legal use of cannabis. Jurther inforsation and & didliography

8
en this sudject my be found by referring Yo Walton.
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SUEARY OF IATA IN U.8.P, OF GRIMBIS
offictal iay B
. U.S.P., 1870, 1880, 1890, 1900, 1910, 1920, 1330.
official Iatinized Titlsr
Cannadis Americans, 1870, 1880.

Cannsbis Indios, 1870, 1830, 1820, 1900.
Cannabis, 1910, 1920, 1930.

offieial English Titles
Ameriosn Hemp, 1870
American Csnnmbdis, 1880
Indisn Camnsbis, 1880, 1890, 1900
Gennabis, 1910, 1920, 1920,

0fficial Adbreviationt
Osnnabd., 1910, 1920, 1830.

~ offictal mon;m

Indisn Hemp, 1880, 1890
Cannebis Indics, 1910 |

Guasa, Gunssh, 1910

Cannsbis indicme herds P.I, 1930,

. Botaaieal Sourcet
Cannabis satiwe Linne, 1870, 1880, 1890, 1900, 1920, 1930
Cannabls sative Linne, war. Iadica, 1870, 1910.



Satural Order:
Urticaceas, Cannabinems, 1880.

Urticaceas, 1890.

Fanilys
Morecess, 1900, 1910, 1920, 1930.

Part or Product Used:
Flowering Sops, 1870.
Flowering tops of the femmle plaat, 1870, 1880, 1890.
Dried flowsring Sops of the pistillate plants, 1900, 1910,
1920, 1930,

Habitats
North America, 1870.
Southern United States, 1880.

met Indles, 1880, 1890, 1900,

?ime of Collectiont
While flowering, 1880.
Gathered while the fruits are yet und eveloped, snd oarrying
the whole of their matural fowm, 1900.

]

Purity Rubrict
Freed from the thicker stems sad large foliage leaves and
without the presence or sduixture of more thaa 10 per cent
of fruits and other foreign orgsnic mstter, 1910. Contains
aot mere than 10 per cent of its frits, large follage leaves,
stems over 3 ma. im diameter snd nck more than 2 per eent
of other foreign organic watter, 1920, 1920,




pesoriptions
1880, 1890, 1900, 1910, 1920, 1530.
Assays
Blologically oa the dog, 1910, 1920,
Preparationss |
Extysct of Cannabis, 1890, 1910, 1920, 1930.
Extyaot of Cannedis Indieca, 1890,
Fluid Tinsture of Cannmabdis Indies, 1890,

Zluid extract of Caanadis, 1910, 1820, 1930.
Pinsture of Canmbis, 1910,

Doses
0.065 Gm. «» 1 grain, 1900, 1910, 1930,
SUMMARY G DATA IN THE NATIONAL FORMULARY

Prevarationst
Compound Salioylic Collodica, 1920, 1930.
Tincture of Canmbdis, 1930.

The organie constitusents which have been isolated from canmabis

aye bdriefly summrised below, Carcteme was found in the leaves of
11 : 12
' eannabis by Arnaud 4n 1889. Wood, Spivey, and RBasterfield

investigated the exuded resin of ecsnnadis ia 1896 and reported
the isolation of & terpene boiling between 170° - 180°%0., &

sesquit erpene boiling at 388° - 269°C., & paraffin melting &%



w

62.5%., and an impure red oil which they reforred to ss "sannmabinol®.
she bolling point of $he red oil was 26573, l‘mhia ia 1903
i1soleted & parsffin nelting at 70°C. mth the fommuls O gHge from
s petroleua other extrast of flowering tops of She plants. KHe alse
obtained & ped oil by Aistiliation of the petmleum sthez extrect
after s procedurs simtlar o 838t of Wood, Spivey, ond Basterfield.
Bis ﬁmlxsio gave the fomula ﬂaﬂwoa for this red ofl. In 1921
Cann 4soiated & pure compound from & similar red oil snd deternined
the formls of this compound So be canaca. The name *Cannabinel®
was petained. Ia 1940 Mn:a prepared & red oi]l from the distiliation
of an extrast of the leaves of canoabdis. Thie oil contained bdesides
cannibdinel saother phenolie compound of the formula Gmnmoz. vhich
was oamed "csauabidiol". Nelther m’nlmll noy caurmbidiol were
physiologisally sotive. Ia 1942, & physiolagically sctive compound
was isoclated from the yed ol by She United States Buremu of
Rarcotics mmton? This product is sm isomer of cannabidiol
and is known as Stetrehyirocannabinol®. ™he chemistyy and
relaticnships of these esapouands is more coupletely discussed in
the imt roduotion %o the experimental procedures.

The protein coutent of eannadis seeds was found by Osborne
and mmli? 1a 1596 % commist shiefly of edestin. A recmad
analysis of the fats found in the seods of csamabis by Griffiths

18
and Hilditch 4ndicated the presenas of the following fatiy seidss




Palmitio 8¢id « = - e v 2 = o = = = « =« » 5.8 por cend
Blearic 80id w c e v m v ww mw v == e 1.7 por comt
Arechidic 8618 - « s e 2 s o = » = =« w » 1.1 por cent
Clete 8¢i o v w s e e e o we==s= 14d percet
Lnolele 80ld v v e = s v v == = = = = o 65,3 por omnt

Iinolentie 40id w e m v w v o o o » & = = 16.1 per cent -

BT |
In 1040 Adacs, Pease, and Clark reported the isolation of

Quebrechitel, 1-inositel monowsthyl ether, from the aquecus layer |

yeoaining after stonm &istillation of hemp extet,

10



11

1. Dewey, L.H., Hemp, Tesrbook U.8, Deph. of Agris., p. 283 (1913).

2. Wood, K.0. and lawall, G.H., United States Dispensatory,
Ed. 22, p. 276 (1837). L R

8. Youngken, N.M., A Textbock of FIarshoogacsy, 4. 3, P. 218 (1930).

4. 14, _

5. Welton, R.P., Mariluana, Anerica's New Dmg Prodlem, p. 188 (1938).
6. Tschirch, A., Madbush der mmmto. . 1, Y. 8, p. 555 (1913).
7. Toungken, B.M., A Textbook of Pmrmmsognoey, ®d. 3, Pv 218 (1930).

8. walton, R.P., ¥aribusne, America‘'s New Dmg Problems, p. 151 (1938).

8. Ibid.

10. Milks, E.J. and Eichhem, 4., Veterinary Prarmmcology, Nateria
Hedisa and Therepeutics, p. 149 (1930).

11. IM§ ¥y Conpt. wi. &. 811 (13”)0

13- 'Oﬂ' ,c".. m;q. 'i,t'.’ m m‘.ﬂi.n. !0!0. :mi
Chem. B08., ﬁa’ 539 (189‘)‘

13, Prenkel, 8., Arch. Zxp. Path. and Phare., 49, 266 (1903).
1" m' !c'o. ‘m. m. ‘“Q' lgﬂ. m.

150 MM!. !0. M; 'C‘ M mﬂ. ;On.. :mi ”0 M m..
62, 196 (1940).

18. Wollmer, H.J., Matchett, J.R., lovine, J., 8nd loewe, 8.,
Jour. An. Chem. S08., ﬂ. 26 (1“3)‘

17. Csdorne, T.B. and Canvdell, §.¥., Jour. Aw, Ohen, Soec., 18,
609 (1898).

18. Griffith, H.E. and Eilditeh, 2.P., Jour: Sos. Ghem. Ind.,
53, 75 (1934).

19. Adans, R., Pease, D.C., and Clark, J.K., Jour, Am. Chem. So8.,
62, 3194 (1940). '



. BXPERIMENPAL INTRODUCTION

The first report of the isolation of a active substance from
tcnaras®, the exuded resin of Indian hemp, was that of Wood, Spivey,
snd nmrfin: ia 1896. Although previous investigators bad
suggested t1et the physiological effect was probadly osused by &
volatile o1} or an alkalodd, the produst of Wood, et al, was &
son-volatile, red oil obteined Wy fractionating slcoholis chares
extyect under reduced pressure. This oil wes referred %o &s
) Yosnnebinel® or “orude cannadimel'. From the constansy of
composition of & mpusber of preparations of this substance obtained
from different samples of schares, it was belisved $o bo & definite
chenical compound of the formuls cunmo,.

The character of the physiological sctivity of the red oil was
desoribed by these workers s follows: “The red oil 19 oxtremely
active and taken in deses of 0.05 Gm. induces decided intoxicstion
followed by slesp®.

In 1898, these authors, after further sxamination of "orude
eonoabinol® found that it wes & mixture or at least two compounds
baving similay physieal propertiss, one of which, having the
forsmla onnmoa. wes isolated through acetylation. It was
proposed to retain the meue, emmbinel, for this eompound although
it was unknown whether o not it was & physiologiocally active
adterial . |

2,3

Iater investigators consistently feiled to repeat the work d:

Wood, Spivey and Basterfield. Constant-boiling *resins® were

obtained by several workers, and, although these "resine” yielded

P2
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only oily dorivatives, homogeacity was claimed for each produsct.
Cannsbinol was the naze appropriated in all cases to the
miwal products. A .

A mlor tut for the ummmsm ot bashish or its prmntim
ws pubu-m is 1911 b7 ¥e na- of the Welloome Tropical Besearch
mmaﬂ.u. mﬂm. Egyptian Sudan, Beam observed that & rioh
mh eolor ieﬂ‘!.opd M one treated ﬂn residue fron & potmlm
other extreot of the drug with alcobolic potassium bhydroxide. The
chendstry of the color Sest was not investigated at $hat tine,
however, The test was Sccepted and ased by goversaend investigators
in meny countries 8s & method of identifying ssmples of eannabdis
1a the attempt %o stop the 1llicid treffic and use of the drug.

The production of & parple color shen an extinat was treated with
alcoholis potassium hydroxide was referred to. as & positive Bean

test. Appsrestly no Sttexpt wus made to determine whether or nok |
the prinoipls which produced the Buss test was shysiologieally active.

Biological Assayg
In the absense of conclusive chezdcal data with which %o

develop & cheulesl method for the eveluation of csammbis, dlologioml
sssay methods have secessarily Peen given preferense in quantitative
stuiles of the drug, Some of the more common methods employed by
various workers are driefly zeviewed in the following paregrephs.

- -]
Bicassay with Frogs - Goodell Vested eannAbis preparations upen
froge. He reported Yhad 1/4 grein doses of & standand extract '
was sufficiently active %o deeply mmrcotise & 20 On, frog for 48 hours.

The toxieity of the mterial to frogs wes low.



Blossssy using Mice and ibts - The sinimm lethal dose in white mice
¢

after intreperitoneal injeotion was mensured by Wicchowskdi. The
fatal dose of petroleum ether extrwcts of the crude drug was found
to be aboud 1.257 gm./kg. 7The hypuotic dose was not reported.

Atteupts by l‘lm;l to standardize fluld extrsct of cannabis by
subcutensous oF by intreperitonsal injections in whits rats gave
inconsistent results. Munch concluded that yets and mice were nob
suitable for this assay,.

W « The quaatitative vesponse of cats %o the oral
aduinistretion of csunabis preperations in comparison of the effect
on dogs wes studled and reported i 1898 by uumd:. The effects

in cats resexdled those in dogs but wers sore prolonged. Indications
of aeﬁvltf nﬁ depression and muscular weakness with swaying from

side to side. Salivation was & usual symptom,

Biosesuy with Dogs « The first guentitative Sests using doge were
9

those of Eoughton in 1897. It was cdserved that whem dogs were
adninistered osauadis preparetions they exhidited & type of
incoordination spprently cherecteristic of cmnmbis. fTyplesl
effects have been descrided at length by & munber of Memn; |
the most recent axd complete discussions are those of Janeh, and
klto:? A eharecteristie syaptom reported by all workers was the )
tendenay of th.n animal to develop & swaying of She body which
becane progressively more intense; the direction of th! away was
backward and forward as well as from side to side. The effect
upon the general demsasor of the dog as well as other resctions

has received sonsideredls attention. However, ne Specific resction




or series of reactions has heen conslusively showa to be quaatitatively
charecteristie of osanabis. Walton, ¥artin and Keller have defined

six avitrary stages of mﬁotty of effectut firet, & slight
depression; second, & darely reeognisable ataxia; thind, sn obvious
ataxiai fourth, & marked ataxis in which the animal frequently
pitches forsard and darely oatches itself; f1¢8F, 1oebility b0 * 2
stand alonei sizth, inabdility %o rise and plunge about. The staxis

wae chiefly mmaifested by swaying movements.

ione wit .!. « Inscordimtion was pot exhibited by rebdits
vhen administered cuanabdis prevarations &s was ihn onse with dogs
and onts, m-'ﬁq:mu early workers eoncluded that rebdits were
insusceptible %o the agtion of camnsdis. Ordinarily, Shey weve
quieted by She drug and showed & barely perceptidble weaving motion,
ﬂqt:l snde the observation that comenl anesthesisa sould de
demonstrated after intravencus doses. The anesthesia was determined
by the use of von Frey hairs, which would elicil the wink reflex
when pressed against the corpsa of normal rabbits but would ave
no effect in narcotized animmls. Asetons extracts were used for
the injection snd it was claimed the ususl amounts of scetone were

without effect. If the preparation was given by mouth, it wves I
ecessazy 40 inorease the strength of the dose approximtely tem ‘
i!.nu. | Yhen the extracts were dissolved in oil and administered l
orally, the drug was prestieally inactive. The behavior of calts |
toward caunabis by intmavencus injoetiu was sprarently both ' {
qualitatively and quantitatively about the same as reddits, With

vhite mice, suboutaneous or orel administration of the acetons



extract produ wd eataleptic syaptoms and corneal anesthesia, Gayer
gas unable $0 obtain corueal snesthesis in dogs and beomise of shis
gact the guestiecn Ime cften arisen as to whether o not the sabstance
which produces the corneal snosthesia in redbits is the same as that
which produces the incoordination observed in dogs.

In 1931, o-h:B confirmed the work of Wood, Spivey, and Essterfield.
Using & high-boiling(distiliation)frection of the ether-soluble
portion of the *resin® of Indian hemp, Cahn was suocessful in
preparing orystalline cannabinol acetate by acetylation in pyridine
~ solutien with acetyl chloride. This compound was found $o have the
formla 0315302&2__. Hydrolysis of the crystalline acetate ylelded
 eannabinol as & colorless oil. Cennabinol was provea to be § dibengo -

pyren derivative baving the following #trus tures
 CHg3 CgHyy
(AY—<(B )
P N
| CHaj CH3 .
(1)3"hydrexy-21215¢  trimethyl «(1)5% » sayl . phan~
dibensgopyran N _

The looation of the substituents of ring B was nok conolusively
proven.

Although Cahn did not report the isolation of & physiolegicslly
active principle, his work and ﬁuliﬁa were the dasis for the
imzediate renewal of interest in the }ﬂblu. Two independent groups
of workers should bs cited for their outstanding investigations inte

the chemistry o ocannsdis and cannabis resins. These weret

16
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| 13
Boger Adsms and eoworkers &% the University of Illimots ia

eollaboration with the Treasury Depariment, Nercotiecs ladoretory,
gachington, D.G.; snd seversl English werkers under tho directien
of AR. !od:.‘tt the University of Manchester. - _

Jor the purposs of elarity the investigations aad findings of
thess twm groups of workers are mumerised separetely.

From wild hemp eollscted in Ninnesote, Adnw prepared an
alccholie extreet by contimcus extrestion. he w0114 rosidne
pemining after recovery of the alcohol was subjected te highe
vacuss fractionstion in & specislly comstmeted still. They
scasidered the highest-boiling frectien, which was physiologionlly
active, to h Sporifisd red 011" and mrked $his up i the
following mamsers . SR

Using the method of Ochm, &n sttempt was mede e dsolete
cannabinel by the preparatioa of sa acetate or p-nitrobengoate.

No crystalline derivative could be cdtained. Sirae the red ofl
sontained substences with phenolic gwups as shown by quelitetive
tests, other reagents for phemols were studied. This remulied in
observing that & orystallins 3,8 dinit robensoyl darivative could .;t
be isolated in yields which eorresponded o sboud 33 per cent of
the purified red oil used. Analysis indieated this derivative

%o be & bis.3,6-dinit robensoate of & dihyiric phanol of the
formuln ﬁnlmng. Upon ssmonslysis the iselation of 3 pure -
soxpound was accomplished. This profuct was optiecelly active
[‘gf « 119° and gave & stmng slimline Beam Sest. It was gives

the name cennadidiel. Cemnabidicl possessed none of dhe physiologiocal
activity typical of marilumns. '



Jonparison of the formila of saamadidiocl with thad of eaamabinol
et proven by Cedm showed that ssanablidiol conteinsd sersly four more
nydrogem stoms than camnabincl. From the waricus tests mde sad
degradation products cbialaed, 1t appesred that the struaturs of
. capnabidiol resewbled clossly that of ceamadinel. Workisg upon
this suppesition Adame synthesized csnnabidiol and 7roved that 4%
md the following structure with questics ae %o the position of the
doudble Bond in ring “A". |

| Becsuse omarabidiol was not the phyﬂol.oglully active prineiple,
the investigation mas continued upon the residue remaining after its
removal frox the "red 011", It wes found that this residue ne
longer gave 8 positive Besm test. From this obsermiion ad the
fect that conuabidiol geve & strong Besa test, 1t was evident that
the Bean tost sould not 'bn\ used for measuring the degres of
blological activity. nthm Adams had previcusly failed te
tsolate cannsbinol from the Minnesota hemp extract, lta. isolatien
as the 3,5-dinitrophenyl uretlmng from the esanabldiol.free oil was,
acsomplished. In agresment with previous findings, canvabizol
failed to e:hi‘bit any physieclogical activity vhen administered b
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doge. It was evideut timt the active sonstituent was present in the

resldue left after the renoval of doth $he ssunabidiol and osunabinol.
During Shelr studies oa the strusture of eannabidiol Adans and

goworiars heated cmmnabidiol with m-um bydrochloride and obtained

s tetmhydrocannabinel a8 shown W the following equationi




cH3 H
csHy — CANNABIDIOL

& ©H (inactive)
~

l IsoMERIZE

TETRAHYDRO -
CANNABINOL

(aclive)

(inaclive)

20

CANNABINOL
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This totrnmmm was sested for dlologioal activily
upea dogs sad it was &iomd $hat 18 possessed an activity meny
times that of the original purified red efl. Following this
chservation, Adxais synthesised several tet mhydrocsnnsbinols which
a1l exhibited physioclogionl sctivity ia dogs slthough the degree
of sctivity was loss thaa that of the prodact chiained by
isoserisation of mmb&d&ol. These produats were assumed $o be
{somers of the original produst.

Studies $0 determine whioh portion of $he molscule influsnces
the setivity of the tetrehydrocamnadinol were caudusted by
syathesiging sad iimayln; seversl sianllarly constituted substances,
An inoresse in the degree of activity of the telranydroseazabinel
resalted dy substituting either & m-hsxyl or & n-heptyl group for
the n-amyl mdical. Substitution of the a-sayl mdioel by ootyl or
1 moucotyl groups tended %o decrease the degree of activity, IDeis
en this phese of the chemistry is as yet very incomplete.

The investigations of Todd were degun in 1939, A petroleun
sther extraot of Egyptisn Meshish was sudjected to molemlar
distililation to obtein & red 01l possessing physiolagicel activity
as deternined by the Gaysr test on rabbits, This yed o1l ylelded
Mml a8 the p-aitrobensoste and sannabidiol was the
bis-3,6-dinit robengonte sccording $o the method szployed Wy Adans.
likswise the mterial which reumined after removwal of these two
compounds was physiologically astive, and 1% was clasined by Todd
that this econtained all of the amterial giving a positive Gayer '
test. This residue was %0 be worksd up Separately and descrided
elsewhere; as yot no reports have sppeared conserning its investigation.

T




Podd isomerized cannabidiol to tetreryirooaunsbinol 4a & menney
sizilar to that of Adaxs snd then was abls $o obtain corneal
snesthesist whea he administered it to yebbits. The mthniu of
tot ralid rooanzabinod by Todd wes accom:lished by en emtirely differest |
proceas than that of Adens; however, the predusts of both groups |
of workers were found o be the sesme whan conmretive {ests were
completed. The degree of corneal &nesthesin im rubbits produced
by the synthetic produst of Todd was nol dlssussed.

B b S s 7 g e g e o e e L e

S pepaTmea e ne gl gat el LRt o re

I couparing the work of Adams with that of Todd, the most
inportant point of discussion lies in the faot tist different
methods of biomssay were smployed by the two groupsy the production _ |
& motor atexis in dogs wos used by Adans and the production of
corneal anesthesin ia reddits by Todd.

In 1941 the United 3tates Buresu of Harcotios Is’bomltan:'s
ruﬁrtod-thlt motor ataxis tmd been produced in doge by the
edministreticn of an aloohol-solubls fractios of the nen~-saponifisble
portica of sa extinch prepared from the fruits of Caansbis gative {.C.
Linne. A chomiszl iuvestigation of this materisl was not :;-portol.

The isclation of a naturelly-cccuring tetrchydrocanmbinel -

from the drug was recently reported by the same ladovetory. Adame
and Todd »d succeedsd in preparing loﬂm__l iscasris tetrahydve- |
eanpabinols by iscmerizetion of cenmebidiol and by symthesis, dub Ei
had been unsble to cbisia & peatumlly-cccuring produet. This | 1
product was {solated from & crude red oil by acetylation and |
Paassge of the acetylated produst over & series of adsorstion

eolumms followed By high-vasuum fractionstioa of the mon.adsorbed
fractiea. A specially sonstructsd high-vacuum frasticoating eolumm
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sas suployed im this procedure becsuss the uswl $ypes of frectiocnating
columns were found 30 e ineffective. The main fragtion ¢ollected,
asounting to sdout 88 ﬁr cmt of the acetylated matorial, was an
optically active, solorless oil. Atteupts 3e odtain & srystalline
produst were vasuccessful. It was cbserved that oa standing,
especially ia thin layers ia contact with air, the mterial developed
a yellow color and its potemay dropped. Analysis indicated $hat
these ehanges were due to oxidation. On qoupsrisca with the
products of Adams, the matural product moved $0 de isomeric with

the synthetis t etrehydrocannabinel, dut were not {dmtionl ag
{ndicated by boiling points and opt isal activity. In the

discussion of this work, the Narcotics Buresa laboratory sdvanced

the supposition that the red oil is composed essentially of
eaursbinel, mnnmoz, sal varicus isemerio tetrahydroosantbinols,
the pripertim of which may vaxy widely. It would thus be possidls
%0 account for the extremely varisdle charscter of esaunsdis extrects
and of ved 611", which 1as beea chserved pharmacolegicslly snd which
is frequently referred to in the chenical literature.

In 1940 mm:‘w the use of high.wvacuum frectiommtion
prepared sa oil which prodiosd *typlosl activity® 1n dogs by orel
sdministyation. Wean & solution of this efl in & wethanel-acetis
2014 mixture was cooled, some orystalline mierial was cbtaimed.
This _cmnnho mterial, tersed "cmnnin® for coavenience, csused
 incoordination of movement in & dog in & dosage Wes than that of
the potent red oil necessary to osuse 8 comparable effect. A '
insufficient amcunt of $his active substance was odtained %o

sstadblish its chemical idemtity.
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A veport of the continued investigations of Baagen-Smit and
merlnrtg was pudblished in 1942. In sttexpts %o isolate the most.
physiologically setive fraction of the Cammabis preperations, the
Gayer redbit test was initially employed as the biossmy msthod.
Litorature on the subject had reported & eloss correspondence
botween the dog ataxis test and the Gayer Sest in working with
distillation frections of Oannadis., The use of radbiis was chosen
Decause it was less cusbersoms and less Sedicus: However, after
s mmber of experiences in which relatively =114 handling procedures
eppeared t0 result in & pmotical disappsarence of the sorneal
anesthetic activity in yabdbits, certain work was repested using
dog test methods. GContradictory results were odiained. (!t e
observed that & Cmmbis extract whish had deen allowed S0 age
for about six months bad not lost any of its potenoy te produce
mot o ataxis iz dogs, dut the eapacity of the extract So produce
corneal anesthesis in raddits had been lost.  Similar results were
recorded when othenol extracts were subjected % heating in the
preosence of & current of siy. From these cheerwations, 1% appeared
probable that these $wo methods of testing were measures of different
types of sotivity. The suthors offered as & possidle explanstion
of Shelr £indings the hypothesis that some sctive primsiple or
pringiples shich exhidid m rebbit cornesl anesthesia activity ia
® marked degree Are present in She &rug but are deteriomted more
rapidly than are the active principles which exhidit the dog
incoordination activity.

&p altemative hypothesis was advanced on the dasis that ne new
active principle is involved, but that doth the exidised and unoxidised




forss act almost equelly ia the dog, while only the wnoxidised form
acts in the vabbit. . N
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- EXPRRIMERTAL

w&l « The material used in this investigation was
obtained from the DepArtment of Agronomy, Oollege of Agriculture,
Usiversity of Wisconsim. I8 was grown on the Hill Farm three miles
vest of Umdison, Dane Gounty, ¥isconsin, in the 1940 season from
sood which bad besn sollested from She 1939 arep on the same Sres.
The originsal seed Ind deen obtaimed in 198! from the u:u-a States
Department of Acr!ultm. Mahington, D.C., &8 the Roumaisa
variety of Cannsbis _t,a__g_ L!.nul. The container in whi.ah the
originsl seed was received from e United States Depertment of
Agricalture bore the lsbel, "Spantov, Roussals, 1927%,
' The material, collected in Sept enber, 1540, consisted of the
leaves, fraits, and breuches up to about 3.5 mu.. dismeter of the | |
fomale plamt. Immedistely after collection of the plant, it vas |
dried in & somn drier rarthmuxlmma ttoM tnnuy |
atmosphere for two mth. The unlﬁu dry nnterhl e mul
to & coarse condition ta c.mn mu. Investigation of the y I
drag was started in March, 1943. Thus the drug was .ppmu-uuu |
eighteen months old from the time of collectiesn. |
1) : .t o __
Ash gcgtsg . The uk oout sat m l.cﬁ.rﬁisd an. tu‘mﬂn v !
of the amt The follewing resulis were cbtained. |

'!ohsl hh . : . Ml&-tmluhh Atsh
Sanple X 9.05 per cead Semple 1 4.39 per sant '
Sanple I1 10.31 per cent | 3.90 por cent

Aversge 9.68 per oent . I1  4.14 per cemt




Moistuxe Content « The moisture content of the ground drug was
]
detoruined aceording $o the toluems distillation method. ¥he results

of twe determinktions were as followsi

Senple 1 6.01 per cent
C ¢ 4 6.2] per cend
Averege . 8.11 per cemt

ot - Twe 75 gu. samples of the

drug were ntmtoﬁnuphtm succensively with the following X
selective solvents in the order listedr (1) Skelly-solve A,

(2) Sxelly-solve B, (2) enloroform, (4) ether, (5) sleahol, (6) iﬂn.
{7 mmmma'ma. 2 per cemt, (8) sodium hyiroxide nlu:tlei.

1 per cont. Soxhlet extractors wers employed except with the water,
acidulsted ﬁnr. and sodium hydroxide solution. In these cases

the drug was digested in & round bottom flask &t & tempereture of
about 80°C, for 3¢ hours, the supermatent liguid youred off, amd

the process yepested with the same solvent until samplately extracted.
The mare &fter each extrection was alloaved %o drein and &ry

thorcughly before the susceeding extrection was etartel. The solvemt
was pecovered from each extrect aml the per cent of solids was found

toc vo as follows:
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golvet . pepeemt
_ ' 3 u o
1. Skellysolve & e 11.23 | 13,00
2. Skelly-solve B L et _ 80 e 80
5. Glerefors .2 .90
4 Ther S NIy 1.60 3.38
8. Alochol  nes 613
6. Water | | a.sé_ | 428
vape s - om0
©1po. Bex 0 _ses . _19.33

Potal 9.6  72.75

» The solvent was resovered

from the sxtract lsaving sa ollyy dark-greea residue oontunm some

erystalline mierial, This residue was soluble ia oold ether, vam

alecohol, warm methsnol, sad varm mtou; Three solutions of the
resicus ia the last three solvents listed above 'un woﬁnr«l as follows:

_iolnttal. 4 - 8 @m, in 10 gc¢. of sleoohol

Solution II _ 3 Gm. §n 10 vo. of methanel |
Solution IIX 3 Ga. 12 10 c6. of acetone

Thess soluticns were cocled 1 an ice Bath for sa hour. Solid
mterial precipitated from ebch Solutionj however, the largest smount
apreared to form in the methanel solution. Following this cbeerwmtion,
8.5 Gu. of the above residus was dissolved in 25 oo, of methsaol, end
the solution was chilled in & &ry ice-acetons dath for 1 hour. The
80l1d material, which formed, was yemoved by ﬁltnti# and then wanmed
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on® ctonin hﬂth' for an bour $o evaporete the traces of solvent. &
solid, waxy residue smounting to 4.3 Gu. wus collected. |
' fhe filtrate kemsining from above was heutod om 8 water bath %o
reacve the -mmi. 4 thick, oily, dark.green reside resulted.
Cue Ome of 3his oll was disselved in 20 ce. of methanol and refluxed
with -5 Gu, of nmorite for 8 half hour. A reddish.ererge filtrate was
collected. After recovery of the solverh from the filtrate, & red
oil remained. The smcuns wes $00 sumll for further investigation.

Fivilyrsolve B Sxtract - The resovery of $he solvent from She
Skelly-solve 3 sxtzaotion left & soft, sticky, dark.Drown vesiime.
15 gave an acid resstion snd possessed & pleasent bay.like odor.

¢hlorofors ixtrect - The residue remaining after recovery of
.tho. chlorofoms was & thick, dark-browa oil &nd possessed & strong
mogest odor. Exposure of the residue %o air for & few vesks
MM ths odor h such ea extmt ¢imt it had a slight stermutatery
otfm-. o ‘ | ._ '_

Zther Extragt «~ The rno'nl of the ether from the ether extrest
pesulted in & soft brown residue with & gramlsr gonsistance fadicating Y
the presence of exyatalline smterial. Attempts %o separate the
erystaliine material were unsuscessful. The residus possessed &
pleasant hay-1ike odo¥« | |

Aloohol Extrect - The aloohol was recoversd frox the extract
leaving & dlack semi-solid residue. I{m vory sticky sad Imrdened
on exposure to air. - .

| Aguecus Extyect ~ A dry powdery residue remained sfter
evaporation of the water on & steam bath. A faint odor of carmelised

sugay was evidemt.
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3 dark-drowm extract was obteined which geve & soft dlack residus om
evsporation of the weter, The odoy was plessont, resendling that of

molnseR. LT DB fon 4

gvaporetion of the sater frou this extract left & Brown sticky residve
which became 4ry sad wus easily powdered after drying on & sand bath
at 50°C. for thvee days.

' sytmoticn with Skelly-solve § - An extmet from 6.5 Kg. of the
mo& drog was premred by eontimous percolation with Skelly-solve |
for 100 hours in & Iloyd extraction apparetus, The solvent vas
recovered from this extrect leaving & gremish-hlack oily residus
anouzt ing b 590 Game, which sorresponds %o 9.07 por eemt of the Votal

ents « The 590 Om, of residus were
‘aistilled with stosa for 5 hours until the distillate wes a olear,
ulo.vln-. sad olorless solution. Five uton of 4istillate were
unutod duriag the entire poe-dnn. The mm w0 lution remaining
in the d1stillation flask was ranoved from the non-wuuh residue.
Both the dietillate snd ihe aquecus solution tims cbtained were placed
1 Signtly sbopered sontainers end set aside. The black, oily |
residue was ‘riod !.nb vacaum oven &t $0°C. for twe days. It welghed
80 Ga. '

etermipet t nifica o The deteraivation of

. the saponificatien valus socording %o the method im the U.S.P. x$
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gave the following remltss

gmple 3 18637
1 . Me.3
Aversge 182,38

It is evideut that these results do nok alosely sagres. The large
asound of pigmented materisl made 1% very dfsicult S0 cdssrve the
wd poist in e titwetion. |

18 « The remining

non-volatile _nﬁm amsunting to 490 (a. was seponified for 8 hours
 4a 2000 ce. of 80 pr omt aloohol with an excess of potassium hylroxide
caloulzted on the tasls of the saponifiontion valus obtained above.

|
|
After ssponifioatioa, the alcohol wes recovered from the reaction _ !
mixture by dittilhim under veduced pressure, Turee liters of 1
unrmmdto.ﬂu sesidue, and the uixture was thoreughly sgitated. |
e misture was placed 1n & eoztimmous extrestion spparatus sud thes
extracted with sther for sbout 30 hours. The ethereal extrect oe'lhc“&
st the end of the procedure wes only &l ightly solersd indisating
souplete utmtim of the mapuunhlt waterial.
~ The soep solution rwasining after the separation of the ather-
g0luble sonstitusats was thoroughly mixed and & 80 oc. sample was
shaken with 50 go. of etler in & mnﬁtou funnel. The etaor
layer yemained solorless and Jeft & negligidle residus om evaporation
indicating that the moa-saponifiable material had Deen ont irely removed
from the soaps. The Squecus Sosp solution was stored in & sighdly '

Stoppered bottle under an atmosphere of carbon dioxide. The
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essuivetion sf the vosp solution for fatty acld aontent is reported ia
the following chapter.




EXAMIBATION OF THR SAPOAIF IABLE MATERIAL

Separation of the Jeity Aclds « The eqisews solutlom of the
saponifindle material obteined from the saponifisation of 905 Gm. of
the Skelly-solve B extract wers comdined for & study of the fatiy ity wied s
aoids present. o _ _

!o.tlu warced agquecus Solution, thloric acid (10 p& sent )
was added uniil the solution was distinotly soid to litmus. The free
fatty acids which sepsreted im & greenish-blask supsrastent Iayer
wore resoved by shaking out She eclutious with seversl portions of
sther. Treces of hydrochloric aeld were reuoved by shaking this
etheres] solution with distilisd water sud fimlly dxying over |
snhyireus sodium sulfate, which was separatod Ly filtretion. The |
ether was recovered by distillation in the presemce of onrbom dioxide. |
The free fatty acids were dried under waouum &% 60° for 34 hours.
The residue amcunted to 683 Um., shich represeutod 75.57 per sent
of the Skelly-solve B: extrect. |
" ohe squecus solution resilting sfter shekiag oub with sther |
was set aside. - |

« Yor the

separation of the unsatureted ssids from the sstureted acids, ihe

dried fatty acid umterial was Sreated ssconding %o the pmcsdure

4 &
suggested by Hilditeh based upon the Twitchell modifioation of the
6 4 )

Gusserow-Yareutrapp lead sal § prooess.

Pour mundred Ga. of the fatty asid material mad 380 Gae of lﬂ'
acetate were dissolved in 3800 ea. of boiling alcoiol containing
1.5 per cent of glacial acetis &0id and the solution was boiled for




10 simdes. This solutica was then cooled ¥o 15°0. and keph at that
temperature for 3¢ hours, esuliing in the precipitation of .
consideradle quantity of solid mmterial. This solid msterial wes
removed by filtretion lnl wrtﬂoa By recrystalligation from tkohel.
The mother liquors from the above procedures were coubined for the
doteruization of the wwetureted fatty aclds present.

‘ ig » The QMI s

recovered fyom the comined mother liguors #ad the resuliing restdus
then dissolved in 2000 ¢c. of ether, m sthersal solution was

shakxen vigorously 3 $imes with 3000 oe. mrnm of water fOr the
renoval of the lead ecetate formed in the reaction betwem the lead
nlti and the acetic sold, The aguecud sclutions were set aslde,

To insure somplete descaposition of the lead salts; the sthar solution
wey shaken with 200 o0. of diluts hpirodhloris scid followed Wy |
shaking twice with water ¢ remove the excess hydrochloric asid or
soetio acid. Water was mvel fron the ethereal solutica by drying
over snhyd rous sodium nmn.' The ether was recoversd by
distillation hr the preseass of sardon &ioxide lsaving & dark-brom, |
oily residus ﬁuinm of the unsuturated acide. The yleld was
230 Gm., which represents 57.8 per cmt of the totall futty acld
material.

8 - Mutim of the

unsatureted acide cbtained adove was carried out seccording to the
& : é
procedure of BEagure as descrided by Rosenthaler, A 100 Gm., saaple

of the uvnsaturated mu was dissolved ia & solution o« 1006 go. of '
€lacial acetic acid snd 500 ¢c. of ether. This mixture was placed in

ap {ce bath, and when cold, & solution of one part of dromine in twe
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parts of glacial aoetic acid was added slowly frez » dropping funnel
until the bromine was present in excess. Additiom of the dromine
solutica required about 3 hours, during whish the resction flask was
shaken repsatedly. A flaky erystalline precipitate began to form
during the procedure. The mixture wes kept &% approximiely 4°C.
fer 12 houre in an ice chest a.uori_né for the deposition of &
considereble qusntity of the mitalum mterial. |

Isolptiop of Iinolenig Acid Hexabromide - The precipitate which
settled oud upen cooling was removed By filt mtion ead weshed first
with 500 ec. of & eold ®olution of equal parts of glacial acetic acid
and ether and then with 200 ¢0. of water. The residue wes golleoted
and dried resaulting in 21.64 Gu. of & white arystalline powder. .
The melting point was 177°-179°%, Purificstion of this mstserial was
accomplished by repeated recrystallisetions fres sbsolute aleobol.
The product obtained was & white fiasly-divided, cxystalline substance
with & melting point of 181°C. Recrystallisetion frem ether failed
to reise the melting poist above 181°0. The roserded mlting point
of linolenis acid hexsbromide is xed'.xsl"of

o « The mother liguor from

$he above procedure was coubined with ether-glacisl acstie acid
solution used for washing the hemmbromide and the composite was then
{avestigated for the presence of linoleio scid tetredromide. This
material was poured in 3000 gc. of water with stirring, snd the
mizture was allowed S0 stand in su ice chest for 2 hours. A dark.rved
Precipitate umm erystals settled cut from a ysllow aguecus '
Solution, The squeous supernateat layer was decanted from the residue

and set aside, The residue was washed several tines with water, dissolved
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in 500 gs. of sther and dr ed over suhydrous sodium wulfats for 12 hours.
The sodium sulfate was pemoved by flltration snd thc. ether wag
segovered from the filtrate by distillation, leaving an oily residus.
fhis was dissolved in 1000 co. of Skelly-solve B and placed in $he
ioe ohest for 10 hours. A light-brown depesit on the side of the flash )
sesulted. The clenr red umother liguor was poured off and chilled again
for 6 hours %o allow for further srystallization. No mdditional
saterial precipitated. The above precipitate was washed withk cold
Skelly-solve B and dried ou & porcus plate. A yield of 10.5 Gu. of
dry material was cbtained. 7The melting point wes determined and found
so b 106°0. Reerystallisation of the material frem Skelly-solve B
failed S0 yleld & white proeduct. The lupure wierial was dissolved
iz 100 0¢. of aloohol and vefluxed with § Gue of norite for 20 mizules
sed then filtered. The aloohol %88 Fecovered frem the f1ltrete sod o
the residue was orgtallised frox Skelly-solve B. A produce wes
obtained consisting of fine white needles with & melting peimt of
11490, ¥his melting point eoincides with the yecorded melting potat
of linoleic acid tuﬂbum: '

Debrpmination ~ The mother liguoers ressining &fter the removal
md vurification of the tetrabromide were ecsbined sad distilled to
recavey the Stelly-sclve B. The residmal, dark-drown, oily amterial
was drted in & vecuum oven 8t 60°0. for 3 hours. This material, whea
dry, weighed 93 On. |

Mg_enlmtlu of this mmterial was earried out sccording %o the
pmeaur; enployed by Ilmf A 40 Ga. portion of the oil wes
diseoclved in 600 ¢s. of 90 por sent slcohol and refluxed with 300 Gm.

of sing dust for 4 hours. A considereble gmantity of sine resained
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gnreacted ia the bottom of the flask. The clear surerastent solution
was decanted and filtered and $the remsining sine was wadhed with 200 co.
of aloohol. The aloohol used for washing the sing residus was alse
filtered and then added to the origimal filtrate. IFive hundred oce.

of alcohol was renoved by distillation from the cosbined filtretes

thus mn@_ﬂtiu the volum $0 about 150 es. This eoncentreted
solution -u poured in aooo ¢c. of water vith agitation and the mixture
was acidulated dy adding 400 eo. of dilute sulfuric acid and waming

on & water bath for 20 minutes. A dark-brown oily layer formed on

the top of the solution. Separation of the olly layer from the agqueous
portion was accomplished by staking with ether. The aqueous solution
vhich separated from the ether solution was set aside. The sther wes
recovered from the solution and the residue saponffied by refluxing

for 8 hours with 200 ac. of balf-normal alccholis potassium hydroxide.
The alcohol was recovered from the reaction mixture by distillatien
under ocarbon dioxide. The soaps were dissolved in 2000 co. of wmter
and decomposed again by warming with 200 ee. of dilute sulfurie acid
for 20 mimutes. The freed fatty acid mterial, thus formed, was

taken up with ether and dried over anhyirous sodium sulfate. The ether
" recovered by distillation leaving & thick reddish-browan residue
smounting to 14 Gm. AStempts %o dotemine the oonjealing point of this
mterial nﬁ unsucoessful.

A method employed by Brown and munr: to prepare pure oleie
acid was used in an attempt So purify the syrupy liquid odtained sadove.
A 7 per cent scetons solution of the oily material (14 Gm. ia 300 oe.)
was chilled in & dry ice-acetons dath for onme hour. The solid meterial
which formed during the chilling was vemoved by filtretion through &

do
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ehilled funnel. The light.brown solid residue was remcved and ligquified

st abous 8°C. to & reddish-brown oil. This was recxystallised from
scetons snd then fyom absolute slechol by ehilling in & dry ice bath, *
The solid meterial obtained by this procedure liquified to & light
bromn oil at room tenpereture (23°C.). Treces of ulﬁm wers removed
bty drying in & vacwm oven st §0°C. for two hours sfter which the
residue solidified &% room S axperature 3¢ & taz wax-like mmss. The
weight of the dried material was .83 Gm. Belting point of the ®olid
saterial was 35°.39°C. The mother ligquor was again chilled ia & dry-)
1ce scetone bath for several hours withowt the formation of additiomel
0144 mtertal. One bundred 8¢, of 2citons were resovered from the
combined mother liguors cbtained above thus eoncentreting the volume
to about 100 ¢o. ¥his eondcent mted solution was again dhilled in the
dry 10e bath for several hours. The solid umml_ wag reunoved YW
filtretion through & ecoled Buechuer funnel. A room Sempereture the
material liquified to & drown oil, Treces of solvent were vemoved |
from this oil by heating 1t in & vacuum oven at 60°0. for 3 hours. |
An attenph %o determine the tresence of oleie acld dy the solidification
point of the oil was uasuccessful. ™ oil remsined in & liguid state
when ohilled in an ice-salt bath for 6 hours. The solidifiomtien
Point of oleie acid is 4°C. Fimsl weight of the oily frection was
9.6 Gm. |

Becsuse of the aprarent absense of oleic acid in the dedromimated
mmtorial, it was desimabdle to investigate the remaining brominated ,
amterial, A ssmple of 53 Gm. of $he Drominated oil was dissolved in
40 0o, of Skslly-solve B and chilled in au foe dath for 13 hours with
the intention of precipitating treces of limoleis acid Setradroxids




which sppeared S0 De present from the resulis cdtainsd in the first _
atteapd a4 dedrominmetion. 4 wolid aﬁmrph::; depalb? wes forzed during
the cooling of the solution. The mterial removed,filtretion and
dried on & porous plate. The dry product weighed 6.4 On. 2ad welted
ot 102°.108°0. ndicating thad it was prodably fupure linolele scid
totradromide. B '

The ¢onsentretion and further chilling of the mother liquors
remaiaing from abowe 4id nck incrense the yield of the solid material.

The solvent wos recovered from the solutica sad the residue was
dissolved in 600 oe. of alechol (90 per camt). The dedrominstion wes
conduoted by refluxing with 200 Gms of yine dust for 4 hours and then
following through the procedure as deserided in the firet attenpt at
debronination. .

The fins]l dedrominated fatiy ecid material shich was obtained by
this procedure was 8 dark-brown oil weighing 15.8 Om. An atteapt to
s0l1d1fy this oil in sn ioe Bath wes unsuccessful, indiocating that
the aterial was not oleic acid. This ofl wae dissolved ia 300 ee.
of scetone and chilled in the dry-ice dath for 6 hours. The solid
material, which seprrated, was renoved by filtretios through &
chilled funnel and dried in the vacuum oven &% €0°C. After removal
of treces of the solvemt, & browm oil resained, which was liquid &t
the tempeyature of an ise-salt bath.

From these observations 1% is possidle to gonclude that the
unsaturated acide eonsisted chiefly of limolenie and linclele acids.
It ie nct improbable that treces of oleio nﬂ;_@wunt. although
it was not possidle to isclats 1% by the method ewployed.
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~ Isolation of the Satureted Fatty Acids - The fraction of lead
salts that were insoludle in al cobol should contein the saturated fetty

acide, The liberetion of the futty acids wae sscomplished Dy adding
240 OGm. of $he w0144 1ead salts to 2000 eo. of ¥oiling 10 per cent
hydrochloric acid. The mixture was boiled and stirred for 10 misutes
esusing s o1ly layedJseparated on $0p of the Aqueous solution. This
oily layer which 80lidified on cooling was tzken up in ether, and the
squeocus portion containing precipitated lead chlorids was disearded.
Treces of hydrochlorie scld prasent in the sther solution was
eliminated By washing the wlution seversl $imes with 4distilled water,
Anhydrous sodium sulfate wes added % dry the ether solution and wes
ister removed by filtretica. The sther sas recovered by distillation
lesving & greenish-dlagk residee of the saturated acide mmount ing te
128 Gw. This representsd 31.1 per aem$ of the origioal fatty acid
mterial.

ig ~» Because of the

eolored material preseat, it was neceesary %¢ rexove as such of the
color as possidle, A sample of 90 Gae. of the xbove residue was
dissolved in 600 @0, of aloohol and refluxed with 28 Gm. of norite
for & hours. Considereble solored miterial Ind bYeen vemoved Wy the
norite, as the fildiets possessed only 8 light Drown solor.
Separation of the m1id fatty acids was attempted B3y & process
of fractiom] erystallisation, The filtrate was ccoled te 15%. for
2 hours and no solid material separated., It was then kept in an
ice Bath for 12 hours, during which time & sumll amount of mterial’
solidified, The mmterial was yemoved ¥y filtreation and reorystallized
frem alochol. After drying on & porous plste, the product welghed

pace

e




0.47 Om. and melted at §9°-70°C. It ia prodable his fraction was
ehiefly stenris acid, whish melts at as.s’ato- The chilling of the
mother liguors from sdove was continued for aunother 12 hours Wt no
more 50114 meterial was formed. The solutiom was ¢oncentrated from
B80 ao. %o 800 cc. by eveporation of & portion of tho aloohol and
was agala placed in the ice bath for 13 hours. Ancther fraction of
sclid micrial sepereted and wes removed and dried. Recorystallisatiom
from aloohel and thea from acetons of this second frectiom ylelded -
0.74 G2, of s0lid mterial melting st 88°C,
Gonomt ratica of the mother lignar %o 400 oe. =mnd chilling the

eoncentrate &s ia the sbove proceduve gave & thimd fractien.
Freoticn 3 was recrystalliged from &lcohol and then from acetone.
 The melting point was 53°.66°0. and the yleld was 0.45 Gm.

~ Attempts % cdbtadn further fractions of the solid acidis frem this
procedure were uasuscessful desruse further soncentration of the
mother liguor eaused the formation of & jelly-like mass at ¥PC. e
80144 material could be separated from this Jell-lile mmes.

The alechel was yecovered from the mother liguor and the residus wes
aried tnuﬁm oven % 60°C. for 2 hours, ¥he acid valus of the
dried residue was dttcmiud:lud was found %o be $3.80. This
indicated that the umterial samalysed gomsisted of & consideradle amount
of substanses other than free Tatty acide.

 « The remeining fatty acid

vaterial, amounting te 37.5 Gn., Was saponified with alcoholie potaseium
hydroxide using s excess of the alkali., After saponificatiom, the
8lcohol a8 Yeeovered, and the residual scaps were dissolved in water.




The noa-szponifiable mitter ses geparated from the soap solution by
shaking with succeseive porticus o ether. The ethaor solution was
seehed with water, sad the waler used for wathing was added %o agueous
soap solution. Rmoval of the ether left an oily resldns of non-
saponifiable meterial amouating to 6.1 Gm. This mterial was set
aside. The sosp nluuén @ﬁiu tioﬁ iho ibo’« »s mdiﬁd L 4
the addition of 5O 0a. of 5 per cent sulfuric asid and warming for
20 minmutes on & stean tath. The fatty acids separuted as an olly layer
on top of the &queous solutiou 8nd were taken up is ether. The ether
solutica was dried oves muhydrous sodium sulfsate end them distilled %o
rezove the ether. Tne residue amcunted %o 19.6 Gm. of & dark-browa oil.

The olly residus was dissolved in 50 ¢o. of alcobol and cooled
in an ice bath for four hours. The solid mterial whish formed was
resoved by filtretion and recrystal 1ised seversl times from slcohol
end then from suhydrous ether. A yield of 2.8 Om. of solid solds
was cbtained with & melting poim of 44°-48°C.

Farther ¢hilling of the filtrate in the 126 Bath 4id nct inorease
the yield of s0lid scids, Twenty-five @8. of acetons r:; added %o
the filtrate and the solution was chilled ia & wecuun Bottle contalning
dry ice for 1 hour. The solid material whish Imd formed was removed
by f1lsration and recrystallized from scetons. This frection o
saturated fatty sclds weighed 0.8 Gm, snd melted at 44°-45°C., vhich
was melting point of the previcus frestion. /

Tne slcohol-acetone Soluticn remaining fyom above was evpporated
%0 dryness on & stesm Bath. The residunl o1l was dissolved in 5O “:
of acetons and them ahilled in the dry foe bath for 1 howr. A
consideradble quantity of solid =saterial formed during Whis ohilling




apnd wes removed by filtretica Shrcugh & cooled funnel. A% room
semverature this raterisl 1iquified §o & drown oil, indicating Vhet

4% consisted chiefly of umaturated scids,




inti@‘ tlog. of the gg-upoﬁgpble Matorial « The ethoreal
solution of the mon-seponifishles meterial possessed & drownish-red
soler and 'll a_burnl to. Ye somewhat oloudy when held directly in 8
deam of light. This ﬂmiuu was slimimmted by washing the ether
nmtien !m s npntcty funnel with 1000 eo. of & § ver sent solution
of petnuu hydroxides and then with mnl suscessive pertions of
wsater. The aquecus selutions used for washing were ocollected and
sot aside in etaprered Bottles under emrbon u@m. A slenr yod
ethereal ooluﬁon of thi Wmﬂlabh mterinl was dried over
MW sodlum sulfste, The ether was recovered dy distillation
and the yesidus of won-sapenifisble mterial emounted to 100 Gm. which
represents 80 per aemt of the eriginal extract uwsed in the saponification.
This pesidue Iad & dark reddish brown color and & pleassnt rather
cheracteristie odor. It was very th.io! and stioky.

A deternimtion of the saponificatien n!u:a was mds on the sticky
vesidue and wvas found o de O, indioating that corplete saponifiostion
tad deen accomplished snd the residue yosseseed no free scids or acids
corbined ss asters. . _

cipetion ologieel iy - The determizmaticn of the
physiological ectivity of the non-sevenifiadle ssterial from the fruite
of Conpabdis Sative Linne was reported by Matchett sad ;’;mfz me T
Gayer test was employed By thui workers, using scetons &8s the vehicle
for the extract. It wes claimed that the intravemocus injection o
acetons in & small guentity would csuse meo significant response.
Blank Itastt with acestons were made on twe mﬁltn and & marked

Tesponse WS cbuﬁﬂ {n each esse. The amount of acetone injected

' approximates that used by other workers.
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Jost Jumher 1 = A rebdbit welghing 1.9 Kg. vas injested intravenously
with 1.75 ¢o. of Scetone. The respiretion rate incressed very wapldly
and within 3 mimates the snimal @4 not resst to pinching of the tail or
legs. A convulsion occurred after five minutes frem which the rebbit
soon recovered. The devression following the scavalsion lasted for
asbout 30 minubes. After two hours no effects were observed.
Gonjunctival and corneal reflex responses could be ohtained at any
tine Guring the two hour period. .

Test Nurber 2 » A 1bbiS weighing 2.3 Kg. was injected int mvenously
with 1 co. of scetons. The respiration rate insréased rapidiy. The
snimal collapsed sad died two minutes after ﬂu injection.

From the above fests it .ppalrtl. thas Mm was not mecessarily
& reliable medium for !ntnmm injection of the uuut On the
suggestion of Dr. A. L. Tetum, propylens glycol wea used as the
vehicle for the injection of the various tmtﬁu which vere Sosted.

Inasmuch as it was necessary to know that the meterial deing used
was physiologioslly setive, Sests were cerried out on the erude
noa-saponifiable material before & more complete mx investigation
was started. 4 solution of the pon-saponifiadble mmterial 1in pmlm
glyocol was prepared by adding 0.5 Gm. of the mmterial $o 10 oc. of
the glycol snd heating the mixture en & steam dath, T™he entire 0.5 Om,
of non-ssponifiable mterial did not dissolve in the mall amount o
€lycol used snd the excess of material was removed. With solutions
prevared in this way it was possidble $o detersine the frestions vwhich
were physiologieally active. R :

A rebbit weighing 2.1 Xg. was injected intravenocusly with 3 oo,
of the filtrate cbiained above. A slight swaying of the body and the
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vroduotion of coraeal anesthesis oocurred within 5 winmutes. The
corneal snesthesia® lasted for § hours after which the comeal reflex
returned. This indicated that the physiclogionlly sotive princivle
or prinsivles were present in the non~saponifishle residuve.

Solution ~ A portion
of the active nov-saponifiable mmterial amomiing to 43 Om., wves

tested to determine its remstion 30 the Beam test. A dvop of the
aaterinl was diszelved in 10 o, of Skelly-solve B, 3 os. of 3 Yer
gent methanolic potassius hydroxids esolutien was mdded, and the uixture
was sgitated. A cléar drown solwtion vesalted. The eddition of &
few 00, of water caused the separstion of two distinet layers; & hrowa
Skelly-solve B layer on top and & deep purnle sguscus-methanel layer
on the dottom. The production of the wvurrle color iw considered &
positive Beem test. | | |

Ap attemnt wes made to0 sepmrate the mterial produeing the Beam
test from the other censtituents in the son-saponifisbdle weterial,
Fraction 1 wes dissolved 4n 1500 ce. of Skelly-eolve snd thoroughly
mixed with 800 ce. of 2 per ceat methanclie potassiue hyiroxide solutiea.
This mizture was trensferred to & large sermratory funnel and sufficient
water was 8dded $0 oceuse the separetion of the Swo Inyers as odserved
canes this separetisn., The purple Scuseus methencl layer wus sepereted
from the brown Skally-solve solution snd tremsferred %o & second
seperetory funnel. the remaining Skelly-solve sclution wae tmtnl'

® Corneel enecthesia in trie investiration was ecneidered noeitive
when it was possidle to vress & bristle of horse lmir era blunt

 glass vod against the eornes withouts producing the charecteristie
ToNPONES . .
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with successive 50 oc. portions of 3 per cemt methenolic potassiun
bhydroxide solution and then with water uatil & purple color was no
longe? produced by such Sreatment. This indlcated thet the material
produsing the Beaa $est Mad bean entirely removed from the Skelly-
solve solution. The several aquecus methanol fractions sollected
from the sdove procedure were conbined and washed with successive
portions of Skelly-solve umtil the solvent was only slightly colored.
(Al of the Skelly-solve frections were eombined ¥o form & composite
solution.) Thus in the above procedure two composite solutions were
chtatneds (1) & purple w methanolis solutioa of the mmterial
which produced the Beam test and (2) & Sxelly~solve solution of the
semaining constitumtis of the non-saponifiable mmterial., The Skelly.
solve composite was transferred to & $ightly stoppered dottle and
set aside. The investigation of the aguecus methanol solution is
descrided in the succeeding paregrarhs.

s « This soluton was

made elightly aeid by the addition of 10 per cem$ hpdrochlorie acid.
The color of the solution changed fryom vurple to yellow &ad on
standing & brown oily layer collected on top of the solution. The
oily layer was takea up in ether and separeted from the aquecus layer.
The aquecus solution wes set aside. Vater was removed from the ether
solution by drying over anhyirous sodium sulfate after shich the ether
was recovered by distillation leaving & dark brown resinous mterial
smounting to 6.3 Gm. This vepresents 14.41 per .e-t of the originsl
aon~saponifiadle material. _
The above resincus waterial was assayed $o0 determine if it was
physiologically sctive. A solution.of the: material was prepared By




- sdding S00 mg. of the mmterial $¢ 10 sa. of propylens glycol and
waming the mixture on & steam Bath. Intravenous sdministration in
the doses given 414 nod produce cermeal anesthesia.
" gest mmber 1
o Tolght of rebbits 2.4 Kg.  Doser 2.4 eo.
Comeal Reflex presest . -

Test mmber z &
" Welght of rebbiss 1.9 Xg. Desetr 3 oe.
Corneal Reflex presemt$.

(Thewe doses were oomnblo to thou at the crude
. noa~saponifiable mterial).

An attenpt was made to prepare & &init wbdensoste from the non-Active
mtortal by the procedure described below. The 3,5-dinitrodensoyl
chloride m prepared by the mtuoa of 4 Om, of phuphom
pentachloride to 3 Gu. of s,i-unttnbunu scid ad varming d thu
mixture slightly until the evolution of hydrochloris scid hed cessed.
The vam liquid wes poured ons glass plate where 18 immediately
solidified. !‘ho pboaphom.mhlorldo foraed in the reaction was
removed from the selid 3,5-dinitmbeseyl chleride by sbsorptica em o
porous plate, | |
The mon-sctive resinous material, amounting %o 5.2 Gm. was
 aissolved in 25 0e. of sahjrous pyridine, and $o Ahis was sdded the
freshly pu;urid 3,5-44init robenszoyl chloride. The mixture was heated

on & steam bath with agitation for 30 mizmtes and thea poured while
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wamm into 100 ce. of e0ld water. This wes cooled for aa hour in m
fce-salt bath, The resulting flocsulent precipitate was reacved by
flltration and recovered as & gumny mhes. The treces of pyridine
which were #till present in the gumy zaterial wers eliminated by
dissolving the material in 100 co. of bensene and washing this
soluticn with several successive portions of 10 per cent hpirochlorie
acid until the odor of pyridine was not evident, Eydrochlorie aeid
wes removed by washing the Densene solution with suscessive portiens
of & 10 per cent solution of sodium earbonste. The benzens sclution
was finally washed with distilled water. An attempt was oade to
obtain & orystalline produet dy ehilling the dDensene solution in an
fce-salt beth for 12 hours. No sclid saterial wes formed. The
solut ion wae concentrated to half of its volune by distillation of
about 40 ce. of bengene. The remeining solution was agsin ehilled
in the ice-salt bath for 12 hours dut no solid material was obtained.
Spontanscus evaparation of the remeining Lensene on exposure to the
air at room Semperature resulted in & drown gumy residus. BSolukicns
of the gumny mterial in sevemsl ethea; volatile solvents were prepared
and allowed %o eveporate slowly im further attempts %o ocbtain &
crystalline product., Solvents used wers sther, absolute alecohol,
dloxane, methyl scetate, ethyl acetate, and methanol. No grystalline
zaterial was formed with any of these solvents. The resinous produocts
resulting from the concemtmation and ohilling of each of the above
solutions were combined and set aside,

8inse it had been iniicated by the bHiomssays that the niorhi
produeing the Bean test was not physiologically active, & more
complete investigation of $his asterisl was not attempted.
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removed. ~ Separation of & Bed 01l « The comdined Skelly-solve » lut forg
were distilled at 850°C, under reduced pressure $o recover the solvemt.
A rod o1l remained in the distilling flask, This wes removed snd dried
ia the vacuam oven. The welght of tihw residue was 28,8 Om.,
represmting 68.27 per cent of the non-Sspenifiable material.,
Booexse of the faet that the residue from the aquecus.-methanol
thease was physiologleally inactive, 16 appesred probadle that the
- physiologiosl sctivity sould Be treced to the red oil from the Skelly-
solve solution, 4 solution of the ofl, suitadle for intravencus
aduinist retion wes prepared by sdding 0.45 Ga, of the o1l te 10 ec.
of propylens glysel, warming t¥he mixture on & steam dath, saand thea
filtering. A clear yollow filtrate was obtained. This wae

administered intravencusly to twe redbits, and the t&llmng dats
wee recorded:
| Tost muer 3 . PO |
Weight of rabbits 1.9 Xg. Doset 3 eo. |
Observationst  Corneal anesthesis was evident withia |
& mimbes. & slight tendenoy for the animal to swey
~ frem one #ide %0 the other wus chverved, |
The enimal responded t6 & plaching of the $ail or leg. The period
of cornsal anesthesis was appraximstely 6 howre,

Test suzber 3
Veight of rabbits 1.8 kg, Dosesr 23 eo.
Obhservetions: Corneal anesthesis was evident within s
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fov mimutes, The smaying of the body wes not promounced. HReflexed
other tian the sormeel sppearsd mormml, The duretion of the cornesl
anesthiesis was B o § hours.

| Conclusions froz the Above teats » The adove da2ta indicated

that the materisl pemining in the Skelly.eolve solution pessessed the
principle or principles which csused someal snesthesis in reabbits.

Solution » The velative soluibility of the reé oil in several organie
solvents was determined with the purpase of finding & sclvent im which
$% was only partially soludle.

- Aloohol & 0.8 Gu. of the red oil was dissclved in 10 oo, of
aleohol 8% wom temperatures This was chilled in an ice-salt bath
for 8 Bours. A small amount of & floconlent precinitate formed furing
this poriod. The amount of precipitate was teo mmll to recover and

wxamine furtber.

Methanol ~ 0.5 Gm, of the olly 'momx wag dissolved in 10 ce.
of mthano} amd cooled fn the 1ce bath for 8 hours. 4 small amount ‘ l
of & durk green prosipitate was chtained. This was yemoved snd dried
on & sxnl) plece of filter paper. It Ml & was.like consisteney and
melted from 85° « 60°C,

Srelly-solve 3 « & solution of 0.6 Omy of ths oily mterial in
10 ¢c, of Skelly-solve B was chilled for 8§ hours. WNo separetion was i
effected,

Methyl Ascetate « A solution of 0.8 Gum, of the red oil in 10 n..
of mthyl acetate was ghilled ia the ice dath for 8 hours. The
soluticn decams eloudy dut mo separation umn&

Acetons « 0.5 Gm, of the oll was aino}.nl ia 10 cc. of acetons.,
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This solution was ghilled for 8 hours resulting ia the foveation of

8 consideredle gusutity of alight greea substasee which was reuoved

by filtretica. The mterial was dried and found to possess & wex.like
sonsistengy very similar to tiat of the material chtained frox the
metbanol melution. However, the amoust Was greater thas that from the
methansl selution, _ :

" The remilts of the above mu indicated ﬁﬁt & 80114 mterial
could be removed from the rad oll by ehilling an acetons solution of
the oil. Of the solvents tested scotone appeared $o e the most
selective. |

the red ol amounting to 20 OGm. was dissolved in 200 oo, of acetone.
It was nocessary $o warm this slightly in order %o obtsin & dlemy
solutioa. This wes occled in the ise Bath for § hours to couse the
precipitation of the insoluble mmterial. %This mterial was renoved
by filtration and washed with 8old acetone. Consemtretion and further
- ¢hilling of the mother ligquor did not inoresse the yield. The melting
point of the materisl after drying wes 66°-69°C. A yleld of 2.8 Gm.
was cbtained, wuich repressnted 104 per st of the sampls of red oil.
The idemtification of the sclid mmterial was not attemphed at this
point because of the smell amount of meterial cbtained. The remits
of the investigation of & solid mt&iﬂ. obtalined by & sizilar
procedurs is reported later in this thesis under the heading,

nvestigat ha Acetone-insoluble Part Bon-sa fiadle

iaterial (see page 57 ).

secovered from the filtmate collectsd sdove and & residue of 30.5 Om.




5%

) of reddish Hrown oil was odtained. A dionsesy by the Gayey mthod upon
© thie residus from the mother liguor indicated that the scetone soluble
| material was atill physiologically sotive. A propylene gljyoel solutioa
of She oill was pretared &% has boen described. A radbit was injected
intravencusly with $his solut fon snd the following data was recordeds

' Welght of reddit: 2.3 Kg. Doses 1.8 ee,
Observations! Ocrneal ancsthesis was produced at once.

The duration of action was sbout § hours. A% times during this peried
the rabdit appesred to ic hypertensitive $o Soush and socund,.

Isolstion of € -Bitosterel « As was indicated By She solubility
tests shich wers uade on the red oil previcus $o the removal of the
':cém-imoiubh mterial, it sppeared probable that & substance
fascluble in ¢old alcohol sould be removed by chilling an alesholie
solution of the oil. The red oil amounting %o 30 Gu. was dissolved

in 100 o, of aleohol by waming on & water bath. This sclubien was |
then ehilled in an i0e-salt bath for 18 hours resulting i the ?
precipitation of & dark Drown resinous mess which sontained & quantity

of lighd yellow oxystals: The precipitate ws resoved W filtration,

and & fow of the orystals were separated mechanisally: Misroscopie

exanination showed them to possess & fine needle-liks structure. The

melting point was 137°0. By concentzetion and further chilling of the

mother ligquer an inoreass in the yield of the erystalline material

ws obtained. The precipitate was removed and the process repested
S times until no more 0 1lid material could be sepamted. The '

precipitates so cbtained were condined and dissolved in EO e, of
absolute alechol. Several recrystallisati ons were nscessary ia

oxder to obtain & pure product. The yield of the final produet was




450 ng. melding ey 137°¢, LR - |
14 185
A positive Liederman.Burchard best and & positive Sallowsld test
indicated that the amystalline mierial was & sterol. The mel$ing point
agreed with Shat recorded for / .sitosterel. A melting poist of -
136%.137° G. was recorded for g ~sitosterol isolated from sottoneeed .
oil by Mllis and m'mty. while Gloni?mortd the melting point
of § ~sitostercl from zye can 012 at 197.0"- 137.8%.
 Ovtical Hotation of Cxystsls « B0.6 ng. uuolnd '.I.n 8 6. of
chloreform and viewed in & 1 4. tube nuc(? - o.u;[a(] » " m.x‘
The resorded rotation of f -sitosterel “[“]n . 366
 Prevaration of B -Sitosterol Acetate - The acetate of 8 -sitosterel
ﬁmrﬂwmn‘ 380 ng. of the sterel in B 00. of acetie
suhydride for 1 hour. A joll-1ike mass of exyetalline mterial formed
when the mixture was ¢ooled %o room temperature. This was added $o
26 e0. of water, thoroughly agitated, sni allowed to stand for 2 hours
te Am. the exsess scetic mnm The orystalline meterial
was removed by filtration, sashed with water, &nd dried on & poroud
plate. The yield wes 230 ng., melting poink, 125°0. Reorystallisation
from adsolut @ alechol and then from methanoel »eised the melting poind
to 127°.128%, This oorresponds with the umng pom etﬂ -mommx
acetats a8 recorded by Glonx:? | | | |
ratd -1t onts te - To wipsn the benseate,
0.1 Om. of the stercl was dissolved in 3 cs, of anhydrous pyridine,
m' 3 ﬂ.. of bemngoyl chloride was sdded. After the initial uuueu'
the mixture wes vermed for & fow mimtes and poured, with vigorous
stirring, inte 10 oc. of wmater. The precipitate was alluid to settle
2nd the supernatent liquid was decesnted., Nive co. of § per cent scdium
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I e ’ '
\ earbenate solut iuf_gg_u added o0 the precipitate aad the mizture

thoroughly stirred and thes filtered. The residus was washed with
wter aud reorystalliged from acetons. The melting poist was 131°¢.
vhich was yeised to 146° - 147°0. after several reorystallisstions

A1

from agetons. This soinsides with recorded melting point for = -
P ~sstosterol ‘bnmuf?__ ' |
Aftep the isolation and identification of f »sitosterol frem the

non-saponifisble mterial, the lavestigation of the remaining mother
liquors was continned. Treces of the sterol shich sould be
precipitated dy shilling of the mother liquor were removed L4
filtretion. The solvent was recovered from the filtrete, sud & nl
oily residue was flpln cbtained. The oil was dried ia & waouuws |
oven &% 60°0. for B hours md was then tested for physiclogieal -
Rotivity. A& solution of red oil was prepered by adding 80 mg. %o 5'
4 0. of propylens glysol sud heating om & steam Bath, Intravescus - \
injection of 1 ce. of this soluticn in & rebbit welghing 2.8 Kg.

~ produced MM anesthesia within & minuSes. The duration of sotion .
was about 4 ~ § hours, after which the animal appeared norasl ., '

In order $o bbtain & Mrger amoust of the active red ofl, the

remsining crude non-seponifiadble material was processed ia .t annes
which was essentially the same as that smployed in the initial
favestigation. Fifty Om. of the e014d norn-saponifiable smterial

\ were dissolved in 200 ees of oetons with ald of gmtle heat: The
Solution was chilled in an 1ce-salt deth for severs) hours. The
Fomlting solid mterial was removed by filtretion and dried. The

Jield was 4.] Gu. representing 8.2 per seut of the m—nmifubh '
materisl. The melting point was 64°- 68°0. This mterial was
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oconbined with similar mterial from the initial investigaution. The
exsninetion L8 descrided in the following ypmregraphe.

Hatorial « A saaple of 4.4 Ou, of the 80114 mtorial whish had formed
fa the cooling of m scetone solution of the non-ssponifisble mmterial
was sadded to 300 0e. of metbanol and refluxed for 30 mimtes. The
solution was filtered, and the rosidus was Yreated (n & siztiar way
with an equal quantity of methancl. The final residus vhieh remmined
after treating with methasol for & scoond time eonsisted of & dard,
black, wax-like usterial. This weighed 7.3 Gm: It wes set aside.

bon « The methamol soludions colleoted

above mlan coubined and cooled in an ise Bath. 4 yellow flcoculent
precipitate was forned. This was semoved ani, when resrystallized
from wethanol, gave & welting point of as°-1o°c. Goncentration and
cooling of the mother liquors gave & further yleld of w0 lid mterial,
Which smount & botal yield wes 5,84 Gu. This was &issclved in BO oo, -
of purified petrelenn sther and refluxed with 1 Gm, of sotivated
sluniss for 15 mimutes. The alusize wes reoved by filtratien, sad |

8 colorless filtrute was cbtained. The solvent was recoverd, and ¥ S

 the vesidus was purified by erystallieation from & mixture of equal

yerts of glacial acetic acid and purified petrolemm ether.
Recrystalligation of the material from ¢hlorefom ané then from
scetone gave A shite flaky product melting at 69°.70°0,

Results of the following tests enrried cut om the orystalline
meterial indicated tint it was a pareffing

1. Negutive Liebermnn-Burchard uu,."

15
3. Negative Salkowski Sest.
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3, Not affected by esither fuming sulfurie acid or foming
. nitries acid,
4. A 8 por cent Dromine solution in earbon Setyachloride was
- 8dded from & dropping fumnel o & earbon tetrachleride
solution of the hydmwoearbon. No decolorisation of the
. bromine solution cocurred, L
8. A sanple of the material was yefluzed for 2 hours with acetie
anhyiride. The ecxpound was recovered and ite melting

]

determined. No ehange in melting point had socurred.

| acetone was recoversd frew the wother liguer remaining after removel
of the hyirocarban, and & browa oily residue amounting to 45.3 Gu. wes
dbtatned, This oll geve & positive Beam tesh. The entire quantity
wes dissolved in 500 ec. of Skelly-solve B end trested with successive

BO 8a. porticns of 3 per est methenolie potassiua hyiraxide solutiem

sad then with water until the Skelly-solve solubion gave & negative
Bean tast. Tre ml-mthaaol %0 1ut tony thus cbtadned were washed

with Skelly-solve B. Additien of & few go. of 10 per cenb hydrochlerte
ec14 to the agueous methsaol o lution rendered the solubion aoid bo
litwus and onused the formtion of an oily layer ea the top of the
solution. Tuis was taken up im ether and separated fmm the agusous
portion. Removel of the ether left 14.4 Gn. of & residue which

avpearsd the same 88 that oMained fyrom fractieon 1 of $he non-ssponifiable
mterial, Corneal snostnesis was not cbssrved when tws €. of & |

saturated solution of the residue in nropylens glycel wore injacted

m:-vmdy in & 3 Xgs ™dbit. The remminder of the residue was
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sob sslde. |

 The solvent wes recovered from thw BStelly-solve solution odtained
cbove leaving an oily residus, After drying in & vaomm oven a8 60°0.
for an hour, 29.5 On. of the red oil remeized, This mierizl was |
sesayed for Thysiological activity sccording %o fhe Geyer test. In
agreszent with the obserwaticns eds in the initial investigetion
this oil wes found to possess the piysiologiecally active prinelpls
or princivlss producing gornesl snesthesis in rlhﬁt 2. The salutiom
used for the Diocsseny whs prepared socording o tht nethod previously
desorided wsing propylens glycol as the vehisle, Administretion of
2 oe. of this solution to & 2 Xg. yadbbit produced cornesal mtthesu
within § minut os. \ , -
' )l » The stercl was paoved frem the efl

Yy diesolving 1% in 100 cc. of sheclute alechol sad chilling 8t -20°C.
for 24 hours, The orystalline mterial whieh hed formed éuring this
$ize was removed by filtretion and dried on & porous plate, The
filsrate was goneent reted to half ita volume and chilled for sncther
24 period. The s01id mmterisl forued wes removed and added %o the
first fraction. A tokal yleld of 490 ng. wvas Ddteined. Repeated
recrystalligations from sheolube alochol gave & white produst melting

&% 137°0. sgresing with the previous detemimtion on / ~sitosterel.
Ten no mere solid meterial could be removed By further chilling,

the Solvent was Tecoversd from the mcther liquor and 28.7 Om. of Rhe

" oily residne remmined. This was dried in & veconm oven and tut;a for

vhysiclogical aetivity., A mbdit welghing 1.9 Kg. was aduinistered

2 co. of & propylene glyeel solntion of the oil, smd pronounced cornesal

Snesthesis was observed within & few minutes.
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The results of this investigation of the mon-saponifiable mmterial
verified the results of the initial {nuvestigetiocn. Based upoa the
date from this investigation, the ealoulated percentage yield of the
sotive red oil from the grude drug smounted $o 0.8 per cent.

the o1l was mixed with 1 Gu. of powdered fused sodium acetats and
- 10 o0. of acetic anhydride. Ths mixture was heated on & steam bBath
for 2 hours, and poured with stirring into 100 sc. of 1ce water. After
the mixture had Yesn allowed to stend for & hours %o allow for the
hyirelysis of the excess acetic anhydride, an oily layer rennined
- on top of the aqueous solution. The oily layer was dissolved in ether
and allowed to svaporate slowly, resulting ix & non-crystalline residue.
Attenpts to obtainm the scetate weore unsuccessful.

As Ias doen mentioned in the introduction to this thesis, Caha
was successful in preparing an acetate which he identified ae
oaanibinol acetate. Adams, et 81, mnd Todd, ot al, alse attempted the
preparation by similar procedures Yt wars ulmdle $6 obtain an acetate.

m.'ot al, susaeeded in sepamating cannabinol as the p-aitrodbengoste,

but the attexpt by Adams $o prepare & p-nitrodensonte wrs

unsuscessful. The separation of cannadinel by Adsms was sccomplished

Wy preparing & 3,B-dinitrophenyl urethans from the Ssanebidiol-free

oil. 8ince it was appereat that we bnd removed eannabidiel by the

treatment with methenolis _pﬂnd.w hydroxide 1% seemed possidble

that csomabinel might be separeted as the 3,5 dinitrobensoate, ~ X
One Om. of ths oil was dried in the vecunm oven at 60°0, for

24 hours aad mized with 0.5 Ou. of dinitrobenseyl chloride sad 1 oe.




61

of pyridine. The mizxture was heated on & steam bath for 1 hour. After

eooling in an ice bath & samll amount of orystalline mmterial settled

out. This wes yemoved and identified as dinit rodemxoiec scid

(4P m’c.)? Bxcess dinitrodbensoyl ehloride snd pyridine wes

eslininated by troatment of the filtrates from above with 10 gco. of .

8 per omt modium bicarbhonate solution. An olly layer was formed on

Sop of thw aqueous solution. This was dissolved in sa ether solution

which was alloved to evaperate slowly. A browm oily product was

obtained., ¥Tpe mroduct was dissolved in 10 oo, of sloohel and ehilled.

No solid mmterial was fommed. Concentyetion and further shilling

of the solution fulled %o give & orystalline product. A sisilap

procedure was exployed using scetone as the mlvent, Wt resulted

only in & Shiek brown oil. i |
1 « Au Stteaaph

was mde f¢ further purify snd analyse the oil by the process of |
chromtogrephic adsorption. Tws eolwms, esch 1.5 om. by 22 em., !
wore packed with activated aluming and moistened With purified - ,

potroleun ether. A solution of 3.5 Gm. of the active 01l in 50 ce. of
parified petroleum ether was yun thmugh each columan very slowly.

All of the colored material was adsorded in the upper Mlf of the
colums, Three nlor. bande were observed at this poinds however,
there was no distinet line of separstion bBetween the bBands of the
chrombtogrem,. Developamt of the chromstogram into more distinet
bands wes acoomplished by percolation of the solusms with 100 es. °
portions of purified petrolevm ether: The developed chromtogrems |
veye rencved fyem the ecolusms and separajted mechanically inte the
thres differently eolored frections. Corresponding frections from



the 3 colwms were coudined to give 3 componite frections from the
chrosmtograns, The first frection or Wop layer was 1ight drowng
the second or widdle layer was yellow, end tlw thind or bdotten layer
wes & dright oresnge. Emch tﬁctln was extracted and exasined separetely.
The petwlems othor solution’which had yessed through She 0olwms
wers cozdined and svaporated %o d:vmn $o recover & possidle fourth
fraction of the acn-adsorded msterial, No residus wes lefé after
rezowml of the solvent indiceting that sll of the sonstituents of the
red oil had Deen adsorbed on the eolumm of mctiveted alumina,
Exzaimntion of Fyection ] « An elvast sonsisting of petroleum
other with 1 per cent of alcohol was used Loy sxtracting each fraction
of the ehrommtogram, Frection 1 wes sxtraoted with 50 so. of the
elusnt. An orange selored solution was ocbtained, and the residual
alusinum oxide was set aside. The solvent was vesovered froe the
solution lsaving .285 Gu. of & Brown, waz.liks vesidue. Bloasenys
of this residus gave & negative Gayer Sest inm rabbits and failsd
Produce mascular inscordination in & dog &t 8 dose of 10 xg. por Eg.
A 1 Xg. 7adbit was injected intravencusly with 2 eg. of 8 .
seturated solution of the above restdus in propylens glyoel. Oerneal
sassthesis was not produced.
4 mle dog weighing 11.5 Xg. wan injected izt ravenously with
115 ng. of the above residus dissolved in # 08, of alcohol. Nonme
of the characterietic symptons or reactiens of crazabis was exhidited
during the obssrvation period of 8 hours. These tests indioated that
fraction 1 of the ehresmiogrem 414 not sontain physiologloally sctive
matorial, Frection 1 was set sstde.
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n 3 - Fracticn 2 was extmciod and recovered

by the saue procedure as frection 1. The yisld of frectiea 3 was
4.38 Gm. of & ¥8d oil., This mterial was found to De physiclogiselly
active. ' e

4 deteraioation of the miuimal active dose in yabdits was zade
on $uis ssterial in order to soupsre its potensy with Lhat of the
origiual red oil which had not been shrocatograpbed. From the data
recorded in $able maxder 1 1% d8d been found that the origimel red
oil was active in & dose of 5 ug. por Eg. Table nusber & records the
remalts of the dicassays upon the mterial cbtalmed fyom frection of
8 of the chromtogreme

fadle Fumber §

Determination of Ninimal Active Dosse of Fraction 8
of the ChromRtogrom.

Administered iut revencusly ia propyleans glycol.

Bbbit Weight of Dose Dose

Boe Rabbis g por Kgo Agminietored Besulis
1 . 1.0 xg. - O.8mge 0.5 mge ' nogative
3 1.1 kg. 1.0 ng, .1 mge negative
8 1.2 %g. 2.0 mg. ' 3.8 xg. ) negative
4 1.0%g, 3.0ng. = 3.0mg. = yositive
5 1238 = 3.0m. - 3.6 mg., - positive
é

1.1 Xg. 3.0 mg. ' 8.3mgs. = negative

It is spoarent $hat this meterial was 230 more potent than the

original red oil.
¥he oil from frection 8 was Sested upon & dog sad found to produce
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mr insooritnation in & dose of 10 ng. por Xg. aduinistered
fntrevenously. A dose of 115 mg. of the ofl in I ec. of alochel

was injested into & dog weighing 11.8 Xg. The typlcal swaying wetion
ond atoggering wrlk wers evident within 15 minutes. Norual posture
a4 walk were 2ot regsined uskil sboul 6 hours afier aduinistration
of ti» ;m. Comenl anestzenis »as uotk cbserved at sy time duaring
this peried.

- The extrection aud recovery of &

of ¥raction 3

light red oil frem frection 3 was sccouplished by the saae procedure
used ou fregtions 1 aud 3. The yield of the oily mmterial from .
frectica 3 smounted %0 330 dm.

A satureted solution of this mmterial ia propylene glycol was
prepared ia order to test 1% for physiological activity. 2Twe
Bloassaye upen rabbite were wde Snd doth gave negative resmuite.

Babbis de. 1 welghing 1.3 Xg. was injected with 2 ¢e. of the
ebove solution, GComeal saesthesis was no% produced. A second
rabbit weighing 1 Ig. was adninistered 8 0c. of $he solution withoud
produsing corneal anesthesia. I3 was soncluded that the eily mterial
from frection 3 was fosctive in $he dose glven.

i « Bessuse of the fagt 1hat the Moessays
Ind indicated $5at fraction 2 was the only sctive fration ia the
chromtogrea &2 Attenpt was amde o further purify freetion 3 by
ohroumtographing & sesond time. 3.5 Gu. of the oll were dissolved i +
300 ao. of purified petroleum ether and passed through & eolumn of ,
sotivated alusina. After develorment of the oolumm with 130 es. of

" petroleum ether, the column was resoved from the tude and separated
into 3 secticns. A dand of brown material 0.6 om. wide was sepaimied




fyom $he upper wﬂu of $he column, and & dright oreange band 0.2 em.
wide wan geparated from the lower porticn of the eolwam. These portions
wers $oo suRll $o be extrected amd u-iud for physiologionl aetivity.
This aaterial wae got aside. It secwmed prodable $has the active
mterial would be found in the eeutrel portioa of the column, Fhis
portion of the coluwm, corresponding to freetion 8 of the first
chrosmtogrem, was extrected with 100 e, of petroleus sther ccateining

1 per cmt of alochols REesovery of the solvent left & reidish oxeage
_eolored oil amounting to 3.3 Gme

C A setuveted seolution of this oil in propylene glyeol was prepered
and found $o producse cornesl ammnu' with & dowe of 3 co. per Kg.
8inoe this indicated that the active asterial lmd heen adsorded Wy

the middle portien of the colummn, it vas of interest to determine the
minimel active dose of this miterial and aompure i§ with the dose of
olil which bmd not been ohrommtogrephed. The resulis of the determination

of the mininml mctive dose are resorded in Teble numbder 8. : - * Cop

Table Rumber 8

Dotermimtion of winimal active dose frea Fraction
Namber 2 ¢f the s-cond shromstogrem.
Administered inSrevencusly im propylene glyoel.

MEAS  Welght of Dose ~ Dose L
o. | Babbis ng. per Ig. Administered ' - Besultse
1 lom. 1 lm. semtve
s lom 1 1ng.  begsiive
3 1ex. 1 | 18m vemttve
4 | - 1.0xg. 3 o 3 mg. o : .uatl'n
5 s 3.3m.  postiive

1.} Xg.
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~ Besalts of the blodssays from frection 2 of second shromtagrem
indiented that the potensy of the oll nd not boen inoreaced to &
measureble degree. A mall loss of active meterisl resulted, and
& wnl)l asouwt of non-active pigvented materiasl wes eliminated.
_ It is apperent from & comparisen of the remilte of the Mozesays
non-chyerstogranhed of.l with the doazeeys of the chromatographed oil
that chrommtogmophia adserption of the red oll did not increese the
potency of ih.e oil %o & measuradle degres, Chwmtogrephic edsorptioa
wis of velue fn the removing of sumll amcunte ef aon-active, pigmented
mierial,
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Table Runmber 1

Detormination of ¥intmal Active Dose of
Adetive Red Cil

AMiisietered 1o8ravensuely in & propylene
glycol solutien.

Bbbis Weight of Dose ~ Dose

Eo. ¥bbis _ per EKg» AGuiuistersd Results
3 1.2 xg. 1 1.0 mge negative
4 1.0 Xg. ) § 1.0 =g, negative
3 17 ke 1 1.7 ug. negative
4 2.2 Ege 8 4.4 ng. mgative

s 2.8 Xg. 3 E.8 ng. positive
8 Ze3 Tge 3 44 0g. negative
4 1.7 Kge 2 3.4 ng. negative
[} 1.7 Xg. 3 5.1 mg. positive
. 1.8 2. 3 Bt g, positive
10 1.7 Xg. 3 6.} g positive
b 2.6 Kge 4 104 ng. positive
3 2.0 x3. 4 8.0 ng. negative
13 2.8 Kgo 4 11.2 ag. positive
4 3.0 Xg. 5 18.0 ng. positive

Ia the above ¥esta & response was gonsidered $o Be positive when

4% was possible 80 press 8 dlunt $ipped glasy rod against the cornes

withoul sausing the characteriwtia reaponse.

¥hensver the corneal

reflex was norual or appeared %o be only slightly depressed, the result

ws considered negative.

Froz the above data, 1% was ponsluded that the miniumsl active dose




" By intrevencus admintstretiea in protylens glycel was apvroxtmtely
3 ng. per Xg. - | o
Bffect g %g on uven $he Ac_t_iw‘m«b From the report of
m&ﬂt it arpeared probable that the primeiple shish produoed
corneal aneethesis in raddits was nck the same as that which esused .
the typioal muscular cco;liu-uon odserved in doge. The method of 7K )
prevaration of the matoerial used by Baagen-Suit s nd coworkers vas .
entirely 4ifferent from SIAt emvloyed {n this investigetion. Becmise
of this fact it was of interast 4o compure the effest of oxidation ey
of iho active red oi_l obtained in this investigation with the oft.ct.
of oxidation of the material used by Beagen.Smit. The method o
oxidation employed in this investigation was timihr_to tha$ described
by Basgoun-Smit, whioh consisted essentially of Bubbdling & ecurvent of
air through an alocholie extreet of the drug for 3 hours &% & ]
tenperature of adout 50°0, | | | |
Detsrmioation of the ¥inimal Active Dome Omlly « Bafore &reatment |
of the active oil with a curremt of air, it'm negsssery $o dotermine

the minimal sctive dose Wy orel administration. Thie wes determined
by sdnintstmtien through & stomech tube of alocholis solutions of !
inoreasing strengths of the active red ofl. The amount of alechol ;
glven to each radbit varied from 2 40 3 0e. Yrom the data recorded

in Tadle sumber 3, 1% was concluded tiat 38 mg. ver Xg. of dody

welzht was the mintial active dose., | | )(
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Deternination of iinimal Aotive Dose.
of the Active Red 01l
Adainistered omliy in as Alocholic Soldtion,

Yeight of  Dose Dese

Babbis Hge por Xg. Adniuistered |

1.8%. 10 18 ng.

1.0 Zg. 10 10 ng.

l2sg. 0 12 8.

1.0 kg 20 20 ng.

1.7 Bg. 20 34 ug.

2.2 Kg. 20 “oug.

1.1 xg. as % ag.
1.8 Eg» 28 32,5 ng .

1.8 Xg. s 30 wg.

1.0 Xg. ® 30 ng.

1.2 Xg. 30 36 ng.

1.2 Kgo 30 % og.

1.7 Bge | Y 5 ng.

1.1 Rg. 30 38 ng.

1.1 Kg. 30 33 ag.

1.3 &g 30 38 ug.

1.0 Xg. 38 35 ag.

1.0 Xg. 36 3 zg.

1.0 Xg. 36 36 ng,

Besults

negative
negative
negative
negative

negative

negative
negative
negative
negative
aegative
negative
negative
positive
negative
Positive
nagative
positive
positive
positive
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Troatment of the Acti ve Material with & Current of Ay » A sample

. of 6.5 Gm. of the oil wers dissolved in 75 ¢o. of alochol in & flask

" #1%ted with & reflux condenser and a oapilisry tude extending $o 4hs
tottom of the flask. A carrent of sir was alloved %o dubble Shrough
the solution while refluxing for 8 hours. The alochol was thea
Pedovered leaving the oily vesidue. The oral dose of this residue
Pequired %o produce cornesl &nesthesis wes again detemmined . The data
ts recorded in Table Nusber 3. L

Table Nunber 3

- Determination of Minimml Active Dose after
Treatment with & Current of Alr
Administered in alcoholie solution.

Bebbis Weight of Dose Dose ,'
No. Babbis ag. per Xg. Administered Results ;
4 1.3 Xg. 38 45 ng. ~ negative !
8 1.0 xg. 35 35 ug, positive |J
3 1.0 Xg. 38 35 ng. positive ‘
4 1.1 xg. a5 39 ng. negative
s 1.8 xg. 38 42 ug. negative 1
6 1.2 xg. 38 43 xg. negstive
L 1.3 xg. 40 48 =g. positive |
s 1.1 Xg. 0 g positive |
9. 1.2 Kg. 40 |

Sng. positive |

The degree of activity of the oil was not significantly lowered
by treatment with a current of air. The slight difference in sotivity

moted above is entirely within the range of animal varistion.
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Treatment of the 041 with Oxygen « The oil which remeined from the

above procedure was dissolved ia 75 oo. of alaohol and refluxed as
before for B hours with & eurrent of oxygen. The alcohol was recovered
and the minimal sctive dose of the residual o1l was determined.

Table Number 4 _ B
Determination of Minimal Active Dose
after Treatment with Oxygea
Adninistered orally in alcohel.

Rabdbit. Weight of Dose Dose

No. Bbbis ug. por Kg.  Administered Results
1 1.2 Xg. 40 48 ng. | negative
2 1.2 xg. 40 48 ng. mgative
3 1.0 Xg. © 40 ng. negative
4 | 1.0 xg. 45 45 ng. positive
s 1.3 xg. 48 54 ng. positive
(] 1.4 rg.. 45 63 ng. negative

A 8light decrease in activity is evident from the adove data.
However, it apretrs that the material was fairly stadble to treatment _
with air or & currest of oxygen using the procedure emrloyed ia this |
investigation. The results recorded here are in eontrast to those
of Haage-Snit and soworkers, who observed thet treatment with atr .
caused their mterial $o entirely lose 1%s cornsal anesthetiec sotivisy. -

A rabbit weighing 1 Kg. was injected intravencusly with 8 mg. of
the oil dissolved in £ ca. of propylems glycol, Oorneal anesthesia.
was observed ;rithln § minutes. This agreed with the ocbservations mmde
QW when thé material was sadministered omlly,
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Sctermimation of the ¥ffect of the Red 011 upon & Dog = A mle dog,

weight 11.5 Xg., was injected intravemously with 115 mg. of the oild
* which bed been found to be active vhmn admintetered to rebdits. The
ol was dissolved in 1 ec. of aloohol for injection. The following

cbservations were resordeds

10815 A.M. « Time of administretion of the drug.
10:20 « The animal develeped & swaying motion with

& tendency to fall forward.

10:40 _ « The swaying movements Yecame more proncunced.
A staggering walk was observed. 8light noise
or touching of the dog caused the dog te
oxhibit signs of hypersensitivity.

Corneal anesthesia was not produced.

11: 00 = JNo apmarent change was obeerved.

The dog was cbaerved soveral times during an 8 hour peried. Ab
all tizes ho was very inmctive and appeared to be in & stupor. By
8100 P.M. the dog bad rescoverdd his mormml fllk aad posture and
ippnrd mitll. |

116 mg. of the red oil which 124 been trested with alr and oxygen was |
sdninistered intravemcusly. The ofl was dissolved in 3 0e. of aloohol
for injection. Ten minutes after the injeotion the dog developed a’
swaying motion which lasted for sbout 3 hows. During this time the
_animal experiencedconsiderable difficulty in welking. Its galt was



Very vneven and jJerky, After about 83 hours the dog apreared to be
in % stapor. This stuporous eondition lasted for about 10 hours
 befors the dog again eoted norml. These observations indicated that
the red oil was still} Physiologloally active in dogs as well as
adbits, Treatment of the red of} by & current of air and & current
of oxygen had 1ittle if any effect m its physiologieal activity,
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Conclusions ~ 4n annlysis of the fatty acids resalted in the isolatica
and idetifioation of linolenic smd linoleie scide. Seall smounts
of satureted fatiy acids were present. JFrom the ﬂ:yﬂ.ul prorerties
of the nhml fsolated i apmrd probable thlt ﬁaq omlM |
chiefly of palmitic and stearic acids. B __

The non-saponifisble ssterisl was found 4o sonsist of & preffin
hydrooarbon melting at 69°.70°C., & sterol, isolated snd identified
as [ -sitosterol, and & physiologicelly active *red ofl®, |

| IIt was possidle to rmu cannabidiol from the %oil® By
treatment with methanolis potassium hydroxide solubion. OSher mom
Sctive snd pigmented constituents were eliminated by chremmtogrephie
adsorption on activated alumine. By thess processes & partisl
purification of the phyllologiﬁu: uﬂvlo material was accomplished.

Propylene glycel was found to h & satisfactory vehicle for
the intrevenous administretion of the mmterial. This vehicle does
not exhidbis the dopmm or umtic activity charecteristis of
acetone, the nhieh, which has been used by cther wrkers.

Ia gontrest S0 the findings of Haagen-Soit and eoworkers, it
was found that the active “red on' wag nhtlnlr stable to the
sction of alr or oxygen, and tm tmtmi of u nmuc solution
of the "red oil" with eir or oxygen aa not result in & loss of the
emn!. anesthetio mtﬂty.

mi'h;&f:t raveacus dose of the purified Ted ou' for the production
¢f corneml anesthesis in rabdits was found %¢ de 3 ug. per Kg. Orel
ud-tnutntui of the active material required 35 mg. per Kg. %o |




Produce corneal anssthesia in wbbits.

Intravenous administretion of 10 ng« por Kg. of the purified ol
was sufficient %o produce suscular incoordination in dogs Wt 414
net preduce eornesl anesthesim ia dogs. |
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