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During the rast half-century the ettenticn of ~any plant ohenists
bae Desa fosused oo 8 musbor of high =elting, aryst lline substances
of son-nityogencus composition. 4 lamge muadoy of Chese natusel products
hes been 1avestigated and assigned formalae ocateln'ng 30 to 31 cavbon
stose. These compounds were at first only veguely charesterised and

oash was usually designated by some nase indieadive of 1%s boteaical

The tera triterpeno probubly originated from the foot that the
waderiying hydrocasbon of these derdvatives bes a couposition of
Sflugs 000 W00 Mucs Wah of Who Sefpeme, Oygfiygs Th6 Mesen-
olature 49 in 1ine with that of Wallach who cleselfied the terponss
into the warious groupe sush as hemiterpenes, tors:ies, Ssdguiterpenss,
ote. mnmmwumu-cw!“uw
qmw.aumu?mnunwu
the Gyofi,g E¥oup. Ia 1837, Vestorbeng, following tae olasstification
of Taliaah, stated that "Phe asyrilenes (hydsooasbons eorresponding
o the alochols, ¥« and C-snyrin) belong svidamtls to & eless of
torpenss whioh we can nase Uriterpenss, deosuse thos bave three Simen
the molooulsp welght of the regulas terpenes, Jygily .."

Host of the naturelly cosurring triterpencid compounds may de

. gemorelly divided iabo the triterpene nlochole and the triterpene

hydroxy-acide. They ususlly ocoour in the free state in resine sad
eoubinsd ae glysosides in saponinms. Although some hydroxy-lotones
and hyirosy-aidehydes have been isolated, the great majority of the
saturel produets fall Ludo ome of the above Swe groups. The presence




_f'ﬁm&mmd.mmwlam.uo“

';;..,;, sromtic ring, which in 200t oases readily forms scetyl and deasayl

| deriwetives, has Dom rosponsidle for Shely olassisioation ae Stesols

by meny early luvestigators. Many of She ehamoberistis color and

© chestonl Peactfons of the sterols ave given by She riterpmes. In

4ditlon, the genoral sourves and methods of isolaticn sre sisilep

%0 Shose of the sterols. Decsuse of these facts and $he gessml

 strestussl eintlarity, it 1o not sumrisiag thot tho errer Sa She

fmrnammm--u.

. msworth e dividod those substances 1280 two win groups. Tbe

~ firet 1n0ludes $ho storels and sortain sapogenine. These ave

| Gmmotorised by the faot thet they yie1d Soootdyl-1,3-aele-

- vestaacrhencathrene on debyirogesetion. The seccn’ gyoup is uade

- .dmmumum-qmmﬁuﬁw

| bemlogs of naphthlene on delydrogesstion with eelmatun. The

E neshers of S16 W¥ter growp ave the soemlled *triterpeme dorivetiwe®.

The detormimtion of the molocalor formlas of the SziSerpence

s presented mmercus difficulties. Purifioation 1o often troublecome,

-mmommunmbmw

| fomulss, omyoscopls dstemimtica of molesaler welgdt hes proved
warelisble, sod 1t 16 Sherefors nob eurprising that the moleculss

~ formlas of seny of $hovs GouPOUS 1BYE Doan BuDJooe for dontroveray.

| Besent 1avestigations, esbodylng cereful miero-oo:iusticas, detomisatica

 of oquivalonte of acids by starotitretions, aad dstemtastion of the

esetyl velus of acotates and the methoxyl value of osters, have shom

‘thet met of $hese comvounds contain thirty carben sboms.

Fori on the strotusml datails of the teiSempease 49 cosplieated
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by the fuot Sint functiomal groups ave froquently <ifficult %o dstect.

 Gases, Totvenitronethans bas proved a useful rengunt for this purpese,
 but oven 1% will nob weooh with o, ¢ cussetusebed katoses. laay

i' ~ methed for the dsteotlon of deuble boods ia the unistumied triterpeme

 seveml to 1,0-dimethyl piceoe also lends opedanco to this obsorwstisn,
© Although the pestesyslie strusture hue bosn oonfired by all wikeye

~

T dotection of the sumder of doudle boads is aloe difficult in neay

double bonde ave alse fnerd to catalytie hydragwmetion. A useful

6olds dovends on the conversion by bromsine 8o the cryotallise brosc-
1actonss, fren waioh the 80id is Pegmemted Uy th: actlon of slas
sad scetie actd.

Pron S50 musbey of doudle bonds sad the solec.inr formilas,
58 1o Deen shown that She Ariterpenes Posssss & roolacyolis ebructure
of $he piosne tyve, sinde, with om emcopblen, all yleld 1,3,7-tvinethyd
sazhthalene (sspotalise) oa solenius dehpdroganati a. Degredation of

a the f10ld, the emat etruotuses of the mesbofe of the trilerpene
‘sories are o8ill roints of coajectuve. No one 8tructure which

| eomlotely amlatos all tho chearved propertiss o e advanesd,
 although severel pwoposed structures approach thie goal.

u"ummmm&mmu

ummuwummmmuu
hes classified them late four cubgroupet those of equalene (uncyeliged),

. of loangria, of (eanyrin, and of lupsol. Thiouc comwa Smmsformtioss,
 the velationobips of most of the tritorpenss o ono v move of thees

subsroups Las Yeon demonstyeted.
' The triterpenss have found 1i8tle wse in comnyoe thus faw. Sowe,
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 the slochols, heve beea used 1a the vemish and laoguey industzy %0
 isarease gless. The dwying Vimes of veraleh or nitrocellulese
mu“m-mmuv-mm
im-u-unmm Oleanolic and reolic soids heve
also beoen suggested for uee in cosetis yremmmbicis. Masmosutisally

.', ' and cheutoally they are of intervet PrAmrAly Deoccise of Shelr close
 relstionship to produets of therepeutie waluwe sush as tho sterole.
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CHARACTRIIZATION OF A TRITRAPE:" DIOL FaOM
ANTOSTAPIS UNA-GASK (LImE) SPRASORL




um.ng’mmm.nmpmm
aloohod £om Argbostenhylos (¥a-Urel (idned) 9pr-gel. The emde dmg
184 bean extmotod with ether and the deposit which fomed ia Siw
. solvent filtered off. The f1tmis was ccstentwtoed, petvolaws ether
 addet, and She presipitate which fored filtered #f. This flbmte

 ‘was conseatmabod and 80 grme of dasgresn mberial rwesipitated.

‘fm-nmumntmum-:w.uu

' with 950tun hyiveside solutten. The sodfum hydso clds-tnsoluble
portion was extracted with petroleun sther amd b subotance Lsolated,
affer sovarul erystallisationd, melted at Z17.21270.(wwerr.). An
asstate melting ot 138-139°C. (uncorr.) me prepesid and saponificetion
 gave & produst meltiag 8% 219.322°C,(wvorr.). .o approximesion of

_ the cazbon and hyiregen valuss indicated 79.8 per cent carbon asd

1.5 per ot hydvogen,

4 seazoh of the litemturw in on attesyt o logate the

 unldemdified slechol ancag products previcusly eolabed was uneusoesefule

© Pasks gtated that 18 “vewy probodly (was)-a now myuressatative of

. @ group of polyoylis aloohols, commonly referred o a8 ‘Sriterpece
aloohols', & nusbey of which have besn lgolated frm mataysl Sources.”
" He added Shot *the prediction is etrengtheasd by “he fuod tiat
‘urolis sald, & '37iSespens @cld’', oxisds fa the slant asd 18 is

2ot 1nococetvedle thet uren desasboxylaties ures!ie acld would yield

© mueh an aloshel.® I8 10 also possible that ureoiis actd might be
'hmmasmwumm.
i The wosk was extended by Petewtag in 1935-40, under the direstics
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 of Pasks. Te developed 8 shorter method of 1seletien of She aleshel
 from the plant and extwacted & ooneidersdle quantity of the unidentified

slochel, She evude mterial selting 6% 208-310°0. (ascors.). The

 scelate of Sids mterlal melted at 126°0.(uncorr.) ae did that prepaved
by Pasks. Nowsver, the purified eloohel odtalned by fracticcel

ezyeteliisotion telted ot 228-238.8°0.(uscorr.). two fmetions of

~ %he agetate were obtalned, one miting at 151.185°0.(uwmeorr.) and
© the otber st 149-209%, (weorr.). It wes conoluicd Shad he original
| utoriel vas o stxture and that the eoapound whie: Tesks obtatned
| wooales s sizture. T L4estity of de contantm ing mberdal lne

net Do 1avestigated. Amdmmuum

, mmmwmmmu-wm

MMMU”MN tho Uva Usel alochol
wuommhmmmmtmm

The work which is veposted ia the following vae begua with

 %he ocbjeot in mind of showing the pelasionship of Shis unidmiified
~ aleohol froam Uve Urel to ureslic aald, and to charseberise the
L " ooupound 8 & 4101 by partial ayathests frem usesiis sald, the
© coasbtuticn of hich has bem falrly sell sebsblished. If the
. cashexyl group of ureolic acid wese rodused to & rrisasy alechol

group, 5 3101 would Do obbelned whish =dght vesy condeiwsdly be

 fdeatical with the nsdurel product deserided above. 13t was destded
et redustion of the aethyl ester wuld wbably be $he most
© fwoisful aporosch. The reaction my be grephieally reproseated by




( .50 <00C Hy CHOH
CH. y
KOH NA Roﬂ

,.;_.;‘ﬂhm--h anmmmm
Mm«m)u&u.umummm
lq.um.mu..-uw' frou Uya Upsis 18 Mad & nelting
© point of 23339590, and 1% discetete derivative ~wlted ob 180-100°0.
'_’u-anmmmmmmmmmm
~ of Jengothoo Netsued ¥ia. Sietn in 1999, An ‘dentionl dtel vas
i mwmuh-:wmnuwmc
wmmmmumm. kS 9 vory
mmmummum-mum

e S Montbriok sulh vkt St A0 ik overiuibun of b

_ pastial aymhosts of the Dva Uret ol from ureslis mold, the

| parificetion of som of the nstuval dlel 1selated by Felestage, and
"‘iﬁsmnmmnuhumm
 geriwstives. All mwlting potade heveln reperted ave eorrested by
oal§bsstion of She thermonstor used with o Duresn of Stendards

. apowoved et of Hasciubs SMeraaters.




J 4 faivly lazge quantity of crade ureolic scl: chtained by

~ Dr. Perte fron Uwe Ured wee oxystallised from netiyl eloshel. &

. sonsidorsble amout of the meteriel 814 ack d1escive 1n the hot

~ solvent and was filtered off. The filtmate was ciilled in aa ige
JM-ummmuma-uth-uu
20-203°C.  Roosystalissation from ethyl aloshol rafeed the welting
“N'M‘WWMfﬂﬂﬂm

%ﬁmammmunwau entirely solidble.
© The sdxture was f11teved while hot and the pesiduo deleds It melted
ab 201.282°%. The filtmte wes ccoled in 8a 10e bath snd the crystals
,m-mnmmu-uum Thess two frecticas
 wore conbined and peovystallised from otdyl alochol, the melting
mmum AlL of the mother liquors fyem the
 above wore Oowined aad gonoentrated. 7he Grystls obtedned melted
qnluu‘o. The extrene 41£f13018y enccountered in trying bo

q«_‘ separete uraol1e acld from nisute smounte of fupurities sescuste for
iumu.umm The tenaaity wiih wich the

 compound appareatly holds favurities 19 evideased by tho grest
ﬁwnmwmummma.
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To 3 grame (0,005 mole) of ursolis aeld dlsecived ia 90 nl. of
~ sbeolute metiyl aloshol wes added 3.7 =l. of & methsl aleholis selutien
. of potaseium hydroxide, ecsteining 0.08 gmm per nl. To this wso added
1408 gma (0,0083 molo) of dimethyl oulfate aud the riature wme seflesed
209 4.5 hours on & sbesm Dethe A% Ahe end of Sbis toriod, $he sesction
© misture wes poured isto mter and a hesvy, white rrosipitate favsed.
e ves filtered off, dvied, and dissolved fa other. Tho ether
m—-wmmmmmn:nmmﬁ
. soitun hydroxide solublon nd onoe itk weter, Darlag the fiset
' | wasbing & quastity of flecculend, white mabevial w3 presipiteted.
.‘;,,"mmmmumumm-m Tisso
 prestpitates were filtered off by Sactics after each washlsg. Thea
© the water washing was adiad to Yho Sodlus hyioxide wabings, &
fivosulost procipttets formeds This wme fltered £ and coibised

© With t1» other precipitates.

‘The ether solublcn was allowed to evapsrete t- dryness and the

. gesidue dvied and eryeteliined fron othyl alcohol. A yield of 0.17
g of mite, nosdle orystels melbing ot 109-109.5%. we cbtedaed.
 Whea the mother ligicr wes owsporated %o dzynoos, - Insd resldue
© remined. his weo awystallised from ethyl alesho! sad 0.93 gwm
’nmmmmu 100-109.6°0, was dteined. The
mmuwmcmnmcum
. theovetical.

£ The preelpitstes obtalsed dusiag She sodtum i iroxide wnshings
" of the other solublon of the 90WYL eator were seced %o be uaressted




mmummnmmm.mnm»&u
~ both ether and water. In order to verify this, the codined
_wmnmumummmmmnuﬁmm
 ®old added ustil the nixture wes actd 80 Mtms. The heavy presipitete
- whieh formed wes filterod by sustion, weshod witl weter, and drled.
 he produst molted ot 983.283.8°C. A mimed meltiqg polat with &
g,mcmmw.mm.m-m
. In onder to cbbain @ lawger semple of wethy) ureclate for
M-n.m-nwm--md- a'uu—(o.m
mdmmmmmn-uu.c-mm-n
_ 1.3 grems (0.0005 mole) of dimethyl sulfute sad 76,8 ml. of
0,008 B potasetun hydroxide 1a nethyl alochol. e afxtars was
i 'ummamum-au-nmm Toshlng
dwmmhcmm«m ‘Nroxide solation
Al ‘agein prooivitated unrescted sodlue ureolate. Tviporation of the
:‘,‘fmmu-cmwmmu-«m.m ‘
? (72,5 por cent of the esloulated theorwtioal). Taie wae orystallised
‘e& fyom othyl aloshol aad the white, needle oxyetale chtained melbed

-ua.n.m a-uuu.-muumemm
i, omﬁ

s.

: A thimd samplo of wethyl ursolate mas prepsrod fmn 5.099 grems
ﬂmmwummmm A yield
qunuwmam.nmcmn
‘ot of She caloulsted thes neblced).

© he 1ow Y1014 eMalued 15 Whe Si7st T my be expledand by e

| poesence of %00 grest 5o emoess of potaselun hydruxide and nob grest




j o
(53

- either sapoaify the ester as mapidly as 1% 19 for:ad, or, eince
- esters of the hindered cerbonyl grup in ureolie «oid are hydrelyesd

| etandied. The low 71014 1n the Saind s 16 1kerice SRRy &
~ motult of emsess aliali. It was lator found (See pe 22 ) Shat &
loager perfod of refluring cosbined with additicn of wove dinetiyl
at istervale dusing $hie eried fuereased the yisld of methyl

A solubion of 2 greme of vedhyl ursolate i 170 sl. of Wellysolve “3°
wae placed in o thrso-necind, round-bottosed flas: fitted with @ waflax
cendendor, & neshanical stirrer with o ueveury sol, aut & drovping
famel. To the solubien ws added 1.2 gmme of gromlebed sodive
Solloved by 4.7 sl of anhydrous Byl alsshol :ided dropise from

the fannel Guring e hour, the oixture being etirred and heated oo &
#henn bath daring thio veriod. Simoe 1% wee notel that the eodtum

8 the resction flesk md begons costeld over, sn - iditicasl 1 g

W added. The misture was Shen meflumed for 1.5 wure lenger.

Taough 95 ver cent othyl sloohol wee added umdil ®he solutics besam

&

‘solution wae then f11%ered and weshed Mmocessively with & 100 ml.
~ vortien sad a 00 nl. portics of § por cend sqecus Sodtun hydraxide

ool of Slaybers ad Uivie, Boriabte, G4, 2504 (1931).




. -
: \"wyz_'@l\sﬁa >

 oAhor wus added to corpsosate for the volum of S:llysoive leot by
| avaporetics. The ethen-Skellysclve solution woe dried over smhydrous
sodtun sulfste, f1ltered, snd oveporated B0 dmymess. A ylold of
| 1,77 gre=s of srude residus melting 8% 210.5-218.57C, wme cdtalned.

| Ths roprosented & 7isld of 94.3 por omt of the insoretionl oaloulated
a8 the (101 whieh would de formad by Tedustion of the ester grouplog
© % the prisesy aleshol without sotuotion of Whe doudle deade

& mm.mmmuwnmmm
‘  aloghsl and the melting poist vose to 201.8.322.5°C. (1). Thie
s reomyetallised fron wetbyl aloshel and the o, stals cbtetned nelted
b 290.8°0.(31). Consenbvetion of the mether Mwmop from II gave
 gaystals nelting ob 222,8.338°0. (II1). Bveporetion of the wobher
quer fren 113 %o dryusss gove oryotale melting it 1942030, (I13a)s
~ Fotions II and 111 were cosbined mnd Pecryetallised fron metdyd
 slsohol, the crystals odtalmed melting st 238.20¢°C. (IV). Goacen~
© tmbton of the motber liqor Sren IV ylelded sastier erop of omystals
Anlting ot 205.395.8%0, Thde wes cosdined With fmetien IV, A mimed
‘selting voint with some of the unknoms alechol, r.p. 398.208.8%.
(unsorr.), 18olstod e Uva Urel by Pelertag wes dotemdnsd snd the
‘sixture gave & slight depressicn.
. hmwmxumm.mdom
selting at 150-106°C. (V) was cbtained. Thie wes meorystallised
sothyl alechol and erystale melting &b 167.5-178.5%.. (V1) were
cutalned. Tho =other ligor fyon ¥V we owmporatod to dynecs, the

e




'MMM This ws f12%ered off, washed with wbew,
4nd driede The orde rwodust welted 6t 318.8-22¢.8%. mu—m-
mmmmmmmwum
mwnuwm-muuamd
 approxtustely 31°0. to 3%, The f11tmte fyom the Grude product
yielded sore orystals colting at 150-100°0. upon standing. Aecryebellime-
| tea fron etty] aloshol satsod o seltlag petad to 200-208°. Whem
 the resminder of the origizel flltmte me svaporated to dryuess,

o resténe nelbing ot 148-153.5%0. we obbatned. Meerystellisstica
k  foou netiy) alochol aheaged the ualttag polad %o 153.6-168.5%.

astented Durilieation of she el by Shemlonmoile Aderuhion

- Although the velticg polat of the dlel is in foly agreesent wilh
that reported by Volowrtag, an attespd ot further purificetion by




| & A solution of 0.061 gme of frastion ¥ of the dfel fa 100 sl

dhn.o.om:nnux—u'm' an ectivated
mwmwu-a.t.-nrmw Go. ¥or thie

'“o“"m‘mmlmm.

"‘--,mt-uuu.muu-. ia 4l amber voo uded as the

©  sdsorption tubs. A perfomted cork was placed 1: the lower end snd
_ the tube mounted on 8 eusticn flask. 4 ssmll ple iget of cotten
~ was pleced over the oork, the tude filled with tho adsorbent to &

| 4epAh of 7-8 0n., aad aacther pledget of cotton rlsoed on Sop of the

£l

Fe

~ colums sfter the adsorbeat bad been padied.

The colunn was wotted with 10-18 al, of bens-me and the solubion

| of tho di61 we drom tarvagh She columm by w14 meton. The

chromntogren ws then devsloped with sacther 78 =1, of bensene. Then
viewsd under ultre-violet 1ight, the colum showed ne flunvescmoe,
80 1 whs extmided with & glass vod and asditsurdly cut into thres
sogeents with o spatula. Sach of the Segmomds wos oluted with &

241 sixture of sthor and sethyl alechol, the elusies sveporeted to
~ deyuees, sad She residues weighed.

A

by ¢

The top segment ylelded 0.0962 grem of whit:, needle owystals
selting ot 319-330°0. The cemtor segmnt yleldel 0.0088 grma of
powdery solld melting 4% 320.6-231.5°C. The bottem segmemt yielded
0.0708 gres melting a8 200-204°C. efter softenin: st 90°C. and
pesoliaifylng ot 13070, The filtwete yielded 0.1008 grm of
resldue meltiag ot 153.8.155,8%0. Totsl recover; wme 0.9723 gmani
99 per comb.




he restidues fwn $he top snd center segweats in J, adove, were
|gosbined naking 01708 gms. This wes dissclved s 75 al of Deaseme
s0d ehsomtogmphically adsorbed on "iydmle®. /fter develoruend of
'i'r‘s.v.,hnm the colum was extiuded, divided into two segnentse,
e vegaent elutod with & 111 nixture of other o:d methyl aloohel,
[ ‘=ad the olustes ewiporated to dmymess. The top = gaend yielded
0:1261 gmn of nesdle cryetsls melting ot 320.321°0, The bottem
mmuue.e-mcmummu.um.m.ﬂ.
.-iﬁmmm»mw-m Potal Pecovedy wus
| g A smple of 0075 gem of the Pestou fron ths Dobten sagesst
~ in 3, sbove, wao dfesolved 1n 50 ul. of beagene e:d chromSogwpbloally
. adeorbed on “iyislo%. After developsest of the hrmiogram, the
© oolum wms extraded, divided Lubo tw saguente, eoch Sagaent elubed

~ with & 111 mixture of ether and methyl alechel, exd the clustes
owaporated to dryness. The top segnent yielded 0.0838 gma of white
®114 which wftesed st 72-200%., resolisified ot 100-108%., ead
| fieally nelted 8% 164.5-106.6%0, The Dedton agnent yielded 0.0805
_ gmn oolting ot 104-208%. Tho filtrete yielded 0,006 grem, Wb
‘1o molting point was taken. Total secovery wme 100 per cend.

AptyiaShan of She Dhawetesmched Suotion mn 3

© The rostuss fron the twe segeents of the ohromtogmpiile

& *mmm;.m.mmuamu
;. 3 16 ul, of pyridine and G sde of sostic amydride. The selubion wes
| Silomed o stead ot B0-00%. or 40 houre sad a4 oon Semercture




[V
oo

sa s4ditional 72 hourss The mixture was poused info veter, the
, filtered of 7, dried, ond oxyetalliscl from nethyl aloshol
oo vhite, neadlo orystals cbtoined melted ot 153-158.8%,
e he resulte cbiained fa the wrk up %o this point tadicated that
 the promuot Trevared by reduotion of nethyl urerlate 18 very simtlar
$0 the aloshol 1solated fvom Uve Urel by Tefestes. The melting pelnte
‘oboerved for the retustien produst and 1t acet-’e are ia falr
: with those reported by Felertags howevnr, *igovous el
£ the 13emtity of Wb aymthetic cempound WIth t.o neturel one od

S1nt both compounis are diols wae lagking. isee insuffictent
‘mtertal for thoso proofs we avalladle, the exriment we rervetel
a2 the wosk 19 Gewertded Dogluateg @ p. 32 .

| PN D e
_ n the coures of this work It was destded to odtain & Iarge
© enough searle of the Widentified triterpens 3151 fiom Dve Ured with
. whieh to porfom o cemetarisatisn by cemmarices with the atol
_ premered by ayuthests from wreolic sefds The soues of She mbesial
%0 4 crms of evade comonn whidh Telertag e 1oslated Wy
| extmotton of powdered Dvs Used leaves with Sksilysolve "°, Ths
 matertsl had precipitated cut of the solvend in the extmotion fladk
"Jhl-nh-umuhmm-omu. It was & 1ight,
flufty, greenish-yellow powder viich melted at 28-221%C. funcorr.).
Do further work had been dons on nis eterisl videh wes ssmmed S0
b tho tagure atol.
A snple of 10 grens of this ovede mlochel ves Swyeteliieed
| o otyl aloohsl, ud vaite arystels selbing ot 309.8-01.5%.




19
m A second o2up of omyetels wes foroed upsn concastietlen
£ She mobhor 1guor, Wb 0o selilng Jolih we bekese e Swo Srnobions
o Gabined sad peflused fof ono hour with metiyl aloshol. A1) of

p mtertal 414 not Alesolve dul the nixture wee f11tered Whille bob.
™ » metdy] alochol-iasoluble portion e ozystalllsed £30m ethyd

sloshol and cxystals neltisg ot 551.5-200"C. wore cbbelaeds  Conoen~

”umum Dweporetion of the sothes
r b0 dryaess yislded o roeldus neltiag ob 5 7-306°C. The netlyl
] o portien was alloved So ewystallize fyon the solvend

~ Simoe oryotal crope with such & veristion 1. aeltisg polnts weve
MumMMMﬂMLMCN
waldentified dlod and weolie aelds Sime the scdimm selt of usselis
15°1a803udle 4 Doth other and water, 1t ws decided to convert
© the contemtumting 26id to ite sodium ealt anl thea axbmot tho unimem
~ alechol with otnes.

© The two esystal cvops froa the methyl aleshol-solible portice
© were cosbined and refluved fov 15 slustes with un aleoholls sodtun
© hydrostde solution. Tho solution s then dilubod wiih Bree voluses
~ of water and the precipitete extmsoted with ether. A1l of the

| prectpitate 414 not dissolve aad the lasoluble portden wes £1lSered
| off. The other solution wes Gried over sdylrous sodius mulfete,
filtoved, snd the ethor resoved by diebillation. The mvsidue wes
omystallized frem otdyl aloohol, the crystals so obbained meltiag

o4 316.5-330°0. Comestmtien of tae wother lig:ow g5ve towe caystals




| melting at 217-320°0. The two orystal crops werc soodined snd
recxystallised fron agetose, the mlting poist of the fine, white,
Boedle oryotals besoning dharp ot 323.220°0., The optical rotetics
of these oryetals wes detarnined with the following mesalty ‘
633" s e.o® (s6g ta2al, smmrn-o(,n.w. :
31 :

A semple was deled overnight et 100°0, 1s & wacuum oven eod @
wmore casdon snd hylmgen cnalysts wae Tua with the following resslbes
‘MNGM Oy 81439 W, 2.8,  Touwsds O, 00.28,

mmmmnmnunmwmu
n-muunmhm-'u. mmm‘-nn“.

probebly possessos two cxygen aleme, Binge tho celbing polnt of

the uixture %o stand for 24 hours a8 sooun Semperature
24%.).* The estor was procipitated By dilulion with thres

 Nothod of Dvaie ond Shender, J. Amer, (hem. Soc., §7, 1866, (1938).



| parts of sster, sxtmoted vith other, cad the etror solubion washed
 suscossively with four 38 ml. portions of 10 por cent hyirochlerde
801, three 35 ml. portions of satursted sodtun casbonste solatien,
© sad throo 25 al. portices of wter. The other solutlen wes then dried
 over cnhpdrous sodtum sulfate, f11tered, cad the sther recoved by

~ distilistion. The vesidus was oxystallised fyo: etyl aleochol, &

 7A014 of 93 mge of emall, White oayetals melbing ot 138-140°C. belng
ebtalnod, Recrystallisstion fron ethyl slochol save nedlo omystals
 melting ot 148.8-40%. Consestrution of the n-ther liguore gave
 emystals =el¥ing 8¢ 137-120°0, and 143-244°C. 7n0se two v were
. ecombined and recwystallised from acetone oad no-dle opystale melting
ot 147.5-148.5°0. were obtetned.

._ ho optioal rotation of the dSscetate wes Coberuined on the
. higheot melting fraction (143.0-149.6%.) with ti following resulte:
i BO3Y # 68.30° (52,1 mg. 18 2 sl of Demame 4 10",

: 4 semple of the highest nelting discetats vas dried overnight ot
© 106°%. $n & vecuus oven and & meeye earbon ad Iyivegen amiyels weo
mde with $he following resultey :
Galoulated for Ogle Ot O, VP.521 B, 10.53. Jounds O, 77.38
B, 10,40, ;
Fron thess valuee, 18 my be eonluded that the cospound 10 &
state sod $2e8 $he compound from which 18 woa rrepared 19, Shewefore,

5




solution of 4t with sevemsl pelleSe of U.S.P. potaseiom
on & stesn bath for 24 hourd. The uixture was then diluted
tines with wnter and the white presipitatc extruoted with
The ether solubion was washed with 10 per sad hpdrochlorle

d end wator, dried over asiyirous sodium suifst;, aad the ether

 230-226°0. 504 the semnd 8t 223-038°0. These wer: eosbined and

| svomystallised from netiyl aloshol. The omystals btatmed mlted at
| 206.5-326.6°0. The optieal rotation was found %o e 8 folleves
(374 70.00° (463 g 10 8 k. of enlovatora <y ¢ 1.67°,

1 dme)e

 2uis potetion coumres mush ore fuvombly vith thet cbserved
% Mslein for hds dlel tion dos thet of the dlol melting 323-209%.

 on whigh the firet determinstion wae wade.

Genetifdon of Sie Symbhesta of Sbe Mol Lmy. Irsalio Adid

mm“m-ﬁmmmmrmm
 to psoperly ewaluate the yesulte mal $o oxtend tho wosk, the pwepsyation
. of the dlol ws vepeated anl $he Pesults are desorided in Sho followiag.

atkearked Seduetlon of HoShal lUmeiate

4 solubten of 2.4 grene of mothyl usselate in 150 ml. of Maellysolve.
"% ms pleced 1n the amemtus wovicusly decoribed o p. 17 , 1,44 swme
. of gremulated sodium 84ded, and 5.8 wl. of snbyirous nebubyl alochel

‘ dvopped in frou the Sumnel during ono hour of pefluning on & stean dath.




iy
one gyem of sodiuy wee then added e:d the mixtuve pefluzed
8ddi84canl 1.5 houre, A% Shis time S5 per cend othyl aleshol
until the soludion besese slesr and the mixtuse ws yefiused
1 hour longer. The filtered selublon was worked up ae previcusly

e A erude yiold of 2 grens was obtalned (99.5 pew cend of

e caloulated theorstical). Orystallisatien fwo-: othyl sloohol gave

® Wite, powdesy sold melbdng ot 193-31°%.

‘2n onder to purify tho Poluction produst obt-imed sdove, it wes
ded to acebylate She mterial, purify the acsiate, and sapeaisy
bl §0, the Slol. The product wes peflused for ¢ hours with acetic
anhydrids ond glasial acetic ackd. The reestion ~ixtuse wes poured
in%o wataer, extmoted with other, tho ethor soluticn washed with
 sodlun dloarbonate solution, drled, and ether rou-ved by &istillation.
""apm.mnmmmmmmumum
% 399.232°%. S1ace thie melting point wus mush :dgher thon that
Mmmmmgmammu
rodustion of vethyl ureolate, it was nssumed that redustion md
probably set Geken plave. Nethyl scetyl ureoists, whieh would result
" from acotylation of unredased methyl ureolate, msite ot 348.936%C.

_ end the scetate obtained uight probably e this compound.

Sapauddioadion of Sho Agetate
in ovder to verify the nssuzption that reduction had not Salen

vlace and that acetylation hed reodused medthyl ac-tyl ureolate, the
sostats was sepouified by dlasolving ia oflyl alochol, addlng D er 6




: of U.8.P. potasetun hydroside, and vefluxing for 2.5 heurs on
f"mt-u. The Peastion sizture was diiuted vith weter, sxtrosted
with ether, sud the ether ovaporetel. The pPodust ves arystallised
 from othyl aloohol und the orystals melted at 165.8.108.8°0. Slase
Ao sethy) group of wethyl ureolate or 1ts acetete 1a hydrelysed off
ealy with grest 41fficulty, thie produot wuld de expected to be
Bothyl ureolate. 2 mized selbing voist with a kxwn seaple of sethyl
, howed no deproseton. Thie confizes the assumption that
of the Storbing nethyl useslate iad falleds
Hedagtion of Nethyl Ureolate

. 31n00 the sbovs sttemt 8t retuction of metuyl ureolate to the

| wrled sonwiat. A Solublen of 1.7 gmme of wethy) ureslate 4a 100 ml.
 of Skallyeslve *3% wae plaged in the apparstes rrovicusly deserided
| Wit 13 gmas of soifus, & Sen 2010 eNess, vas adied. Inetesd of
~ butyl aloshel, whish kad Deen used previcusly, 4 ol. (sbowt oae mole
| sqsivelent) of abeslute etayl aloshol vas drorped in f3ow the funnel
durlag 50 sdnubes of reflusing on & stenn Dath., The wdxture was
rofluxed for snother 40 sinutes, U5 per cond ethyl aloshol added watdl
the solubion Desams clear, nd tho olution refl:ed 5O mimutes longer.
It was then f1l%eved, washed vith three portdens of water, one porticn
of 10 per osmt Mydsochlerie scld, and fisally with cme postien of
sator. Nther was added to mive up the woluw of Mellysoive loet by

‘ evaporation and the solustion drfed over anhyirens sodium suifate,

© filtered, snd the solvent resowed by dietdllation. The residue wao
. cmystalliced fres ebiyl alochel aud B30 nge of wiite, needle exystels

20
=



iag 8% 200,6-208°0, we Obiatneds Concembrstion f ¥he mother
! ,‘g’nt-nﬂmnﬂmcm;mu.w.
The total 1014 e 62.5 per ced of the calewiatod: theoretisal.

| %he two oreps of omystals were coubined and ~coryetdllised fre
bostone, the orystals 6o obtalaed melting st 230-:20°C. Asarystellisstien
from wothy] aloshol mised the nelting point to 1:-204°0. & mized

nelbing roint of these exystale vith the dlol (n.0. 223-335°0.) fres

e Ured which we descrided on P.2° showed no ipression. The

108l rotation of the orystals was debermined vith She follewing
resulty

o + 03.00° (82 mg. 12 3 ul. of Ghlomfom <y § 192,

1 dmede

A semple of the purified proiwst wes dried cvernight st 100°0. da
& woum oven and & maro carbon and hydrogen anulyels made with tho

| followiag memtter .

| Galoulabed for Oggfigsfy ¥ O, BL.20; B, 11.3. Sousdj O, 80.43,
© e0Ml B, 11,08, 2078 :

: The low wlues cdtained ame prtably due to seall amounte of

; faarities . AlSheugh She walues ave somewhnt low, & glanoe at Teble I
| w1l oiow that thay chesk quite alosely Wth bhess cheerved for te

ol chtatned from Uve Ursd. The valuss for carbon ave particularly
closs.

sootylatiton of the Dok

A sasple of 170 mgs of the dlel melting et 203.204°0. we
disoolved in 14 ml. of aahydmus pyridine, 2 ml. of acetio sahyiride
#dded 1o porbleas with shaking, sad the =ixtare clloved $o stead 3%




L)

sdout 24%. for 26 houre. It wes When dilubed vith three volumes
of wmter, the prociritate which forsed extretel @th other, the

_ghhor solution washed Suscessively with four 26 1. portdcas of
,anmmm.mun.mmam

' so2tun carbonste eclution, thres 35 ml. portions of wter, and drisd

 over anlyirous sodlun eulfate. The ether soluti'n was f1ltered

the solvent removed by distillation. The recidue wae awyeSallised

fyom ethyl aloohol and 105 mg. of saowmshite, nosdle omystals

ing &t 160.8-181.8%. were cbtained. A sizel melting poiat with

sample of the dlacetate (mepe 151.181.8%C.) of the tsiterpene

_; dfel fron Uva Ursl prepared by Felertag showed no depreesion. A

© mizmed melting point with the dlacetate (mpe 149.6-140.8%C.)of the
410l fron Uva Uvel, the preparsticn of wateh vas described em p. 30 ,
© al6o ohowsd no depsession. CoomdTaticn of th acbher 1iquor gave
28 ng. move of discctete melting b 150,8-150.5°2. The total yield

a3 64,8 por cent of the calculated theoreticsl.

The optioal robetion was doterained on the iacetato wiSh the

follewtng Pewalty

[o02% ¢ 53.00° (8244 mg. 40 2 mle of Demsome oy 4 1",

3 1da.).

‘ fiot emough of the mnterial wee awailable for sapenification to
the dlol in omdsr to obteln & higher malting protust then Shat

originally rusified. '
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_;-mmummu sign's dlol. I@ 48 very probadle
| aleo that the diol 1solated by Susit and eucd 1o the same, although
; the melting polats seported are sonouhat high. Oinge this diel
 end ursolic 0oid axiet togsthor in Uwe Urel, snd siase Shis wosk:
© hae obown $he 01080 relatienship betwssn tho two, 8 fs posstdle
~ thet the Diogenesis of each is idmtlosl, cos wec.lting frem

_ The remite, as may be scon from Tabdle I, show ccnclusively
$ the U Ursi dlol 0 fdentloal with $hat synihesised frew

further resation of the other.
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] ummmtmmmm.ummsum
sing the natuml diol fsolated fyom Uve Ursi. The olose

"un.modmemrmommmmmm
proat.

 Howsver, the dehavior of the produot cbiained 3y the catelytie
hydrogenation of methyl oleeaolate wus of such & asduye 88 to meke
the task of ideatifying this product a prodlem in 13self, OConsemently,
2 lapgs pard of the experinental worl: desorided in dhe following fo
congerad with the purifiestion and ideatification of the hydregsnation
prodact. The dlol whish one would expest % obiain frem clemolis
sold 18 "sxythsodiol®, This tritempens dlol wos fivet Ssolated in
the fom of 188 mono-steamute from the frit of Sp inpukilon
mm,wuna-u:) hﬂ.:,m ‘womared erythrodiol
aynthetfoslly as aa indomplete raduotion peoduct n the preerstion
of (esayria fy0m oleanolie setd by & Hovenmund vecushion of the
mmuuw.muhamm-mrm
of the semicarbagsons. Erythwodiol differs in stmciure fyem
slesnolic seid 1n thet the Sertisry easboxyl group of the latter hae
besn ratuced to the Drivary aloohol group. Further roduotion of the




by thyl group of exythvodiol te & methyl ;roup produses

| @ wamyrin, & triterpese aloched cosurring feirly widely in nature.
Ootnoident with the chesisal reductien of motiyl urselate which
a provicusly deserided, (. 3/ ), an enalogous rdughloa of methyl
 slosaslate ms carried cub sad 18 deecrided delos. All mlting polsts
4

Saerineatal
Exsnaretion of Netwd Clesnolate

o 30 greme (0.04 mole) of oleanolis actd disslved fn 500 ml.
__ of absolube methyl slochol were added 3.9 grens of UsO.P. potassium
| hydrextds aad 6.5 grans (0,052 nole) of dimethyl mlfate, sad the
nixture refloxed for & perdod of 4.0 houve. 4% the ead of this

© 4me 1% wes poured 1nto water vAth the fosmmtion of & heavy, white
presipitate. This was £1ltored off by sustion, dried, dissolved in

_ ehher, aad ths other solutica weahed thywe Simes itk 100 ml. portions
of 3 por cent smocus Sodium hydwxide solutlon, Shea onoe with wster.
During the first washing, Shewe was precipitated from the ether
solublon & quantity of white, flosculent mterial, insoludle ia bdeth
ether and wator. The rwecipitate was filtesed of?f, dried, eal
subjected %o She nethylation procedure sgain, $he sther solublon of
She produst delng sdded, after washiag, %0 the £1790% ether solutice
of the eoter. Tho sundined solution was thea aliowed to eveporete
$o dzyness, the residue dried, end the ester oryciallised frea othyl
aloohel. The f£iret orep of exystals welghed 11,73 greme end selted
at 200-309%. Concentmtion of the mother liguor ylelded a second

a9
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, 33
of 4,00 grams of the eetor with & melting point of 200°0., and

,,Mmmwmu'mnm-m..-n.-,
Sotal of 16.4 gmme of eeter. This vepresented = yield of 82 per
 osmb of the caleulated theoretioal.

A second saaple of methyl cleamolete was pretased from 16 grems
vmmwm-mummmuuxmmm
Peagonts, with the exception tiat the mizture a9 Pefluxed for
6.3 houre. 4 yiold of 9,08 graws of eotor xalting at 198-199°.
wae obtedned (60.6 per cest of the oaloulnted thoivettenl).

~ | 4 tnind senple of methyl oleanclate wes prerared frem 3 greas
' olosnolia seld by the seme procefuve. A yield of 3,00 greew of |
stter melting st 200-201%, wes obtadned (65,4 por cent of the

. eoleuleted theoretical). ‘

A fourth semple of methyl olesnolate was pr-oered by the same
procedure from 6 gmus of oleanolic aeld. A yleold of 1.616 grens
of oster melting at 190.200°C. wos obtatned (27 or csnt of the
oalouloted theoretionl)e The :meh lower yleld cbtained ia this

mun e probadly dus to an excess of potassium hyireside in the
resction mixture, Although esterw of the temiary cawbosyl greup
aPe oaponified caly with Aifficulty, the presence of excess

. potassium hydroride my osuse sspoaificaticn of rayt of tho eeter

a8 mpidly as it 19 formed or my, perheps, morely retand forestien
of the ester,




"~ 4 solutfon of 18.4 greme (0.038 mole) of meth /1 M‘lﬁ. fa
200 al, of diomne va9 hydrogensted by Dr. Howsy . kins over &

ea of 3 gmms of copper clyemite for six houre under 300

of pressure at 280°C. he sowround to it up sprrod mtely

{ 80 0,12 mole of hydrogen. The caloulated amoumt of hydsogen

to Poduse She ester linkage So aa hydroxsl group withoud
=
gllmu-mumuo.or ETY

B

: The reduction produot wes sepamted from She jatalyst by

. pentrifugiag ead filtsring thyough o Jena glase £ritted funnel.

* The filtmto, upon ewmporetien of the dlowans, yiolded & ehite resldus.

e L

-”-.'m- wag opyetallised from othyl aleohol and Swo ¥ moticnd were
~ obtatneds

Frastion 1. Tim$ which orystallised oud of the aleohol upon

| eooling 1 an 100 beth welghed 7,07 greae and weltod of 318-222°C.

Fractlon Il. Tiot which penained in the aleonol shen the above

~ hed erystallised cut wes mwsh sore soluble and weo cbtained as &
white sesidue upon sweporation of the mother liguore It weighed
7:11 grene sad melted not sharply at adous 203%.

There was obtained & total yield of 089.1 por oent of the
theopeticnl osleuiated as the dfol whish would be  xpested to be
formed by reduetion of the oetor grouping without redustion of the
doidle bond. '

49 8 moons of purificetion, Fresdion I was subj-eted to & serlos
of ozyetallisations which 10 desoribed below. Sevoml of the
femoticns which were cbteined in this manuer were ‘urther yurified B

o

o




eess of chroustogmshie adaorption, Wich proced:re 16 slae desorded
18 $he folloving. Fractien 11 was also subjested $0 the hromio-

 graphte adsorption purificstion, Sh6 work belng lessribed followiag
- the desortphon of the vork with Freobon 1.

. A poriten of Freotion § was diesolved in eths] alechel and alleved
) Shand ovemight 1a the 100 Box. A heawy, foosulent precipitele
o4 which wos f1ltered off and drlede I8 was slippery fa

¥ sad the mslting poist was not shawp =3 219.296%0.(1a).
 dacther erystellisstion from othy) aleohol ralos: 18e welting pednt
o 385250, (Ib)e A fustber purificstion of 4:is freotlon by

| chioostogrephic adsorphion 1s deseribed usder A a:d B on the pages
following, Ivapcration of mother liguer Is to dzyness gave & pestdue
molting at 214.5-208.8°0. (Restdus In). The furthey purificasics
of this freotfon by chromatographie sdsorptics is desertbed wader O
oa the pages following. Consentmtion of wother liguow Ib ylelied
more floosulent precipitote meltiag et 221.5.224.5%. (Ie). ™e
further parificetion of this faastion by chromstossephle adsesption
46 desaribed under D and ¥ on the follwring peges.

The mother ligor Io wus ovaporeted to dayness and She residue
cayetolliged from methyl aleohel. Two cvops of oryetals woze odtalnsd.
The firet orop welted at 2082007, (34). After reomystellisetion fyem
“!Mﬁpmm-u” T setend orop molied
ab 210,5-315%. (Ie). This wns resryetallised from ethyl alochol sad
the mlting point wese $o 216-27.8%. (If). Ancther ewystallisstion
£ron otiyd alsohol relssd We selticg polad S0 33i.-295.6%. (ig)s




3. which was cosbined with Ig sad recrystallisstion frem
aloohol attenpted, but crystallisation dd ot oocur. The
ton mee then evaporeted to drymese, the vesirue melting at
7.8-200.8°0. (), '

The combined mother limors Io and If were cvaporated to duynese
the residue reorsstallised from methyl sleshol. The exystals
softened 8% 199°C. snd melted 8§ 207-210.6°C. T:.0e were comblnod
with Smotion 12 snd reemystallised frvn ethyl slcohel. Two creps

f czystals ware obtafned, the firet nelting 8t 20%209%0. (11) and
o Sooond melting ot 508.5-307%C. (1J).

\ & A smple of 0.2008 grem of fraction IV (mep. 780-209,) obtedned
15 She reomystalligetions wes dlsselved in 100 mi. of bengeno and

. chromstogrephionlly adsorbed oo ®Aloreo”, aa astimted slumimum exide
" srepared By the Alusimum ve Go. After developswsh of the chwosslogme
with 100 mle of benpene, the aolumn was extraded nd out iate thres
equal sagments with a spetula. fGnak eegment weo sluted with e 11l
sixture of other snd nethyl alachol and the eluwstes eveporalted o
dryness. The Sop segment ylelded 0.1308 grem of #hite solid which
welted a8 S11-706.8°0. The cemter megnest yleldoed 0.0078 gres which
melted 8% 289,5-250,8°C. The botton sagnent ylelded 0.0064 grem
widgh softencd at 194°C, with soms desompesiticn sad fimelly melted
a8 215.5.290.8%. The 71ltwste yielded no Pesiive, Tobal Pecovery
waa 0,2038 gromg almest 100 per cenb..
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& o protuot cbtatasd £ros the csmter sagmb 1 4 me cusbised
With scm of the startiag weterial 1o A weiing 0.:619 grem. ™is
‘98 dlosolved in 100 mle of dengme aud o hromtos-aphloslly adsorbed
| @ %Aloreo®. ifter dovelopmend of the chomtogn, the colwa vas

lquor pleldad o restiue melting ot 226.85.227°0.

Tie omter segnent ylelded 0.1084 grma whizh melted a8 329,5.380.4°0.
Tuts wes oryetellized fron methyl slechel, after mich the melting

 point beosas shep ot L0, 4 =ized melttag rotmt VAW the

. coupound fron the top Segaent having the smme neliing polnt showed

5o depression. ivaporatica of the zether llguor . ielded & residue
welting ot 235.5.23.5%.

The botton sogment yielded & residue of 0,004 grem snd the
Mm&”mhﬁunﬁ“m.m“
Baeclution of the satire sdsozbent ylelded 0,010 svem of compound
welting at 281,770, after yeorystallisstion from rwibanol. Totsld
regovery was 0.3074 gremj 99 por ceal.

§» Tbe residue 3a from the sttespled purifisstion By orystallisaticn
(pe 35 ), wolttng ot 204.85-206.0°0, mnd welghing ©.9875 grem, we
dlesolved in 200 ml. of bensens and chmmtegmphically adsorbed
on YAloree®, After develoyment of he chromstogra, the colum was
cxtrudad, oul Lato theree ogubl Gegmembo, eaeh Supienb olubed with &




8. Cmystallisatica from ethyl alsohcl raiesd the melting
b to 200.6-236%, Sweporation of the mother liquor gave & residue
8t 216.5.200°0, Rcowystallisation of the 223.5.228°0.

_ The center segnesd ylelded 0.3283 gma= melt:ag ot 219-229.5%,
fyom oetlyl aloshol relsed She mcltfng poist 0

, P8, Another eryetallisation from mothy! aleshel did ne

| lter tals sel¥iag oiat. Pvaporetion of the oo-bined sother 1giare
| @ave s vestiue melting ot 210.4-213.7°3.

3 The botton segnent yielded 0.0098 grem end the £1ltvate gave
| 0.0063 gram. Yo melting poiats were taken. Ho-clubien of the ebire
 adserbmnt gave 0,0%00 grem of residue malting &b 215.5.218.5%0. Tetel
redovery was O.7707 gmg 86.8 por cenb.

& A sample of 0.2086 gyem of frection Io, m.p. 390.6-226.0°. fwe
tho attespted purificatien by resrystallisatien was dlseolved in
100 al. of beagene and chresntogmpnisally sdsorbed on "Alerco”.
After developeent of the chromatogsem, the oolumn wee exbruded,

b inte Shrso equal saguests, oodh sogmont sluted with & 12l mixture
of other and methanol, sad the elustes ewaporeted %o dgyness. The
top sogmest yleldel 0.1915 gres of white 80lid whish melted b
201,6-206.8°0. The sentor segmnt yielded 0,008 grm melting ob
210.5-218.6%. The Dottom sagsent and the filtmts sielded mothing.
Gobal iveovery vas 0.1960 gremy #3.8 por comt.




o Aother poréion of $he eaple ued 1n D was coibined with the
aiader of Tmotion s, mepe 219-226°0., cbtetne] 1o the fipet
11isstion (pe35)s This cample, welghing C.5283 gwm, wae
1ved 1n 200 ml. of beasene 8ad chromasogmphionlly adsorbed on
*, Aftor development of the chromtogres, the column wes
cut into thres equal sogmnts, coch seg-mnt eluted with
"__‘-numnmuummx.mmmm

The top sagumat yielded 0.2818 gma of white 30lid vhich molited
4 215-210.8%, Orystallisation fren methyl aloohol raised the
18ing poist to 220.923.8°0. Bwiporetion of the nother liguor gave
& vesidus melting at 214.7-220,8°C. Meozystallis-tton of Shis frem
 mothyl sloohol vaived tho meltiag poiat to 204.8- 26,8,
" ; The center oegment ylelded 0.2035 gres which wited st 215.8-210.8°0,
. Grystallisstion from othyl alechol gave tws empe of erystals, ooe
, . melting at 218.5-217°0. and the second melting ot 220.221.8°0.
The Botton segnent ylelded 0.0612 grem whish selted at 212.1.203%0.

Sveporetion of the filtrete gave 0.0070 grem, No selting point wus

taken. Tobal recovery was 0.8033 grami 98,2 per canbe

Eunificesion of Faeotion AL by Shatosrenn’a bdsorotion

Pmotion 11, mepe 208°C., wns voorystallized rom ethyl alochol,
the welting point wieing to M1-218.6°. Swaporaticn of the mother
liguoy gave @ ayrepy mase which hesiened on standing.

L+ A sumple of 0,200 grem of the ovystals melting 8t 211.318.8%.,
was dissolved in 100 wl. of densene end chromte;rurhically adsosbed
on "iydmlo®, an activated alusimm oxide. After developmeat of the




40
: ~ Garomtogren, the colum was extruded, d1viddd into Shres aqul sagmats,
-- Segnest eluted with & 70030 mixture of ether and methyl alcchol,
' nd the elustes oweporated to drymecs. Tho Sop o gment yielded 0.1333
grem of wnite 90144 melting 8% 218,8-232.0°0. Orstallisetion frem
methy] alcodol @14 mot change the melting rotad. The ceater sagmnt
' 7le)ded 0.0004 grem melting 5t 143-160°0, The bo'ton segnent yielded
| 0.0035 grom ant the fi1tvate yielded 0,004 gwa. Ho melting poisde

~ were Saken. Total petovery was 0.1803 grem; 96.1 per cemt.

@ A seaplo of 0,0083 gram of the top Segnt frma ¥ was dissolved

. in 50 ml. of beagene snd chromtographloslly adec-bed on “Aloveo®.

| After developmest of the chromatogmam, the oolum ses extruded, oub
_ fato tw sagments, each sageat sluted with & 70:.0 nixture of ether
| and setiyl aleohol, snd the sluates ewporated to dsyuses. The Sop
" sognent ylelded 0,030 gmm of white solid selting et 216.8-220.8%C,
' The dottom segment and the filtmete jlelded nokhing. Total recoveny
. wes 54.5 por cont.

" Ju Ancther semple of 0.063¢ g of the sase wt plsl as wed ia ¥
~ was dtssolved 1a 100 nls of bensens sad chromtor ephically adsorbed
© on %lorco®. After develormest of the ohromtogram, the colum wes
‘{ ‘extruded, cub imto thwee segnents, endh segmomt olubed wAth & 70130

2 tep segment yislded 0.3028 grem of shite eolid melting &Y
. 213.9-25°C. Cryetellimtion fyom vethyl alechol reised She melting
. poimd to 216.217°C. The ceter segment yielded O.2573 gram meltisg

*,

8% 215.716.000, Cryetallisation from methyl alechol gave Swo orops




od from webhyl slachol, the emystals o obteined melting
17.6%. e sother ligor from She first exystallismstion
slded & residuo uelting ot 213.7-218.8%. Thic was comdined with
the Isttor oryetals and the ciztare secrystallisol from ethyl aloshols
fhe orystals melted st 213.1-315.8°0. The botte: vegnant yielded

0,163 grus salting ot 212.5-23.4°C. The £1ltrve yielded 0.0478

m melting 8¢ 208.3-200.8%. The entire adsorbmt was ve-olubed
88 0,020 gran of ozystsls seltiag at 313.1-213.7°0. wa cbtatned.
gocovery was 07600 gma; 85 per cend.

. Seversl frecticus from the chrouatogrephic o lserptions of both
' fhe origimel tws fresticns of She dfol, sl m1sing Betwess 200°C.
snd 230°C. were cosbined. This mixture wae acetylated by refluxing
for B houps with 2 sle of acetio anhyivide amd © al. of glseisd

| @cotic acid. The resction :ixture wes them pour:1 iato ise weter o
© desompose the emuoss sahyiride and to prectritato the ester. The
saterisl was extmaoted with ether, the other 80l.tlen washed with

. B per ceat sodium bisasbonete solution tuies ani with weter onse, sad
© then dried over miydrous sodiun malfete, filter 4, and svaporated.
mwﬁ-m&ca—. This wao eryetaliigzed fyom mellyl
aloohel and & erop of white, needls orystals melting ot 186.2.171.2%.
me obteined. Aeoryetel lisation fsos ethyl alechol seised the melting
polat te 174.2-176.1%0. These needls ozystals were Shen Pecrystellised
fron & miztuve of ethyl aselate, othyl aloohol, 2al water. White
platelots neltiag shasply ot 178-179°0, were dbtained, Comvendratica

e




fraction of discotate melting at 178.179%0. wes used to detwrwine
fho épticel rotatfon with She following results

ﬂ:’ “0“. (&o‘“oh‘ﬂod‘“@' d,{l.lf.

. fhe diacetate melting ot 178-179°C. wme sepon:fied by reflusing
with alocholie potassium hydroxide for 3.70 houvs. The weactioa
 mizture ws 0oldified ad extredtod with sther onc the other colubion

'< ' 47ted over sahydrous scdium sulfote, filtered, md ewsporated %o
 dmyaess. The froe ol wme recryetaliised from otiyl alscdel combelning
| @ 14%t1e wnter. Wnite orystals melting 8% 200.8-208.6°C. were cbtadned.
| eorystallisstion f7n methyl sleshol mised tho roltiag polst to

. 230.291%C. The optdcsl setation wss deterwined with She following
yooults :

318

Zeoatition of he Frepamtion of & Dol fiox Assaclie sald

Bessuse of the Someshet inconslusive results cbtained la the
attempts to curify end characterize She diol obtaied by cetalytie
hydrogesstion of ssthyl olesnciate, 1% was dooidec %0 Pepest the work
uelng d1fferent methods of purificetion of the on.ie hydrogesaties
produst. 3% 1ed besn noted fa the 1iteratupe that the acetates of
the triterp-ne sleohols lead themsslves mors emeil, to purificatiocn
thea 3o She Tres alooholse Usasequeatly $018 procadure wes adopbed.




A
4+ 0

is are reporied in the following desoriptien of the expsrizestal

1in dlexene and hydrogdnated aver J granc of & copper-

outun oxide catalyet under s pressure of 300 stzcsphorves at 260°C,
for ten Lours. e reaction ves carried out by i< rethy Swkft under
e direction of Dr. flosor Adiins. The comsound ook up ayproxisately
7 wole of hyiregen. The emount of hpiswg.a caloulated for

: of the cster greuning 8o the aleohel without ffecting the
Mmuo-mm.

© The roduction rrodst ws separated frou the oatalyst by

. semtrifuging snd f1lteriag thyugh o Jems @ase £:1%ted funnel. The
 solvent was Pomoved by aveporstion om & hot plate sad the residus dwted.
| 0 yield of erude promet e 0.4 grame} 94.5 por osat of the
'mumwx. The msterial welted ot 208.8-300.7°0.
 Gaysval Masation of this produst from ethyd alosho! ylelded 3.72 greme
| of "hite solid melbing st 20.7-207.8%. Consent:aéfen of the mether
liguor gave on additional 3,07 grame whidh melted at 208-207.9°C.
This uother liguo? e owapereted to dzyness and .7 gress of reeldns
melting at 188-196%C, wee cbtained. The freotion selting a8 210.7.217.8%.
was rearystollised from sethyl aloohol. This yic ded 1.81 graw of
oospound melting ab 715.5-333.8°0. Gonoentmtfon of tho mether liques
@ave 0,98 gram of compound melting 8% 212.7-317.5°0, Bvaporetien of
this mobher liquor yielded 0.47 gram of vesidue uelting b 188.208.9%.




| no grum of the tmpurs dfod melting % 216.5-192.8°0, wee nized
With 4 . of scetic aniydride and 10 ml. of glaclil aoetis seld sad

flueod on & Sheun bath for fow bears. 49 the cd of Whis peried

e uixture wes poured 1ato loo mter. The mixtur: wes sxtmoted with
her, the other sclotion delng washed with seddun sarboaste soluticn
¥ith water, and dried over sahydmus sodfum ou ' fete. nmm-
the other yielded 1,02 grams of Frodust, 057 ¥ oamb of the

4 bod theopoticale Crystalligation from ethy -u-uu-no.m
.u-ctwm-mu 8t 178.8-100.8%. After - .-mumm

',mmmxummuma 190.301.8%,

s oi-"umu‘-u ® 1% wes filtered off. Reory:.allisation of this
 meterial fron fresh methyl sloshol gave oxystals :oling -wa
;  182.6-153°C. Goncenbretioa of the mother 1iguor ;.elded mope omystals

188%. fractton with the following weeulss
[ 368 4 56.81° (8.6 mg. 10 2 sk of shlomtom oy § 2.64°,
1 1am). T
Anctbor deternizatien of the optloal rotatfon was carried cut with
the follosing resalts '
[]28:8 3 0.8 (61,7 ug. 1n 2wl of onlomtoms o, ¢ 1.46°,
E 1 1) ; '

P rRra a L,



| 4 senple of 0,403 gmm of the dlacstate dese:fded above wes
- by refluxing for 6 hours with methyl olocholio potassium
A% the end of this peried the slxture was poured imte
, aeldified with dilute hydvoshlorie sold, =d owdruoted vith
e ether soluticn wms dried over nabpiscus sodiua sulfate,

s 801 evapovated to dmyness. A yield of 7.306 g of the

o ©olted At 330,8.281.6%C. Concentmtion F the mother

)38 § 66.06° (80,1 mg. 1a 3 nds of Aomme ¥, ¢ 1.67°,
- Al

Two £ractiocns of the lower melting reduction produst frem this
seond hyd rogenstion, one melting ot 195.19€%C. ©1d the ether &t
188-202.8°0., wore combined, msking & Setel of 2.107 gyems. This
" sixture wse scetylated by refluring cn & st.am both for & hours with
8 nl. of scetio andydride and 20 ul. of glesial costic ssid. AS the
end of this period the sixture, shich was plnkish in colow, wee
poured indo woter, She precipitatod discetste extmoted with other,

aad the other esolution washed twloe with & per ceab sodtum Licarboonte
sclution aad cnoe with water. The colow was for the nosd post remowed
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y otirring the ethey solubion with chavecal and 7:1%eriag. The ethes

s Pestius was aryetallised from ethyl aleshol rd Ywo GToDS of

16 were cbtalned. The first uelted ot 168.5-109.8°C. and the

melted of £9.8-99.8%0. The latter wes ngain owystallised from

aloshol end the zelting polnt yose to 168.3-173.8°0, This wes

asd with the firet orop bove and Feoryotallised from asetons.

omystals obtatmd selted 8% 176-177°0. Anckho- ewetellisstion,

‘ mohxm-m-m.muomuu 0int to become

X ms 177-178%0.  Altheugh this selting potnt s darp, 1t e

v " st111 lover then that cbtatned by scetylatien of & bigher melting

© fmotion of the hylmgmation rreduot. Presumsdl; it te the sase

48 the higher melbing sostate, but not &8 Sully rucified. et encugh
3 ﬁolhl wae awmilable for further purification, hwever.

sostuiation of the Pmotion NelSiag 8% 200-27.7°0,

3 The frection of the iwpure dlol obtaimed by crystallisetion of

_ the ovude product sad melting 8t 203.207.7°C. wms cetylated by

. pefluxing oo & stesmbath with 10 ml, of acetic suydride and 20 ml.
of glacinl acetic ncid. The produst was worked up as deserided above
and the evudo diacetate was orystallised from methyl alochol. Then
placed 1a the oven to dzy ab 100°C., the owystals -elted. This residue
vas roorystallised from othyl aloshel, the orystals so dtedned
®olting ot 176,8-177°0, This mcstate wizy probadl 1o ideatical with
the 182.6-128°C. acetate prepared om Pe Y4 , but o @ more lmpure
condition. The ssponification of o similay lowsn-wlting diecetate
(Be 2 ) yioldod & dl0) with the coue seltlag polat as that of She dlod

wes drisd snd etiny resowsd by evaporetic., & residue remining.




1n opder 80 pEove the DResense of bwe hdrewl greups in the

pirogenction trodust. fagh sazple was sapenifiod by Pefluxing oo @ stesa

jath with 20 mle of 0,109 ¥ alscholio potassiu | droxdde for 2 hours.

4% 4ho 00d of this Terlod the exoess potasstus by miride was $itreted
Senthenopmal hydvochlorio acid using phenolpi:halein ss the fndlcator.

i .} 58
. of Sample 02082 O ne 0.1627 Gm,
Hl, of K08 (0.1089 W) 20,00 20,00
N1, of 0O (0.2000m) 12,98 13,680
Sapenification emiv. 266 282.1

Assuning the presense of one hydroxyl group ia the moleonle, the
o r wvolght of the scetate would be the same 20 the saponificatien
oguivalont. 3f 18 i mseuned that 4w hySrexyl gupe ave presest,

| the molecular welght of the dlesstate sould be twiss the value cbtalned
" sdove. The diol whidh would Do expocted %o fom by reduotion of methyl
olesaclats would have & soleculss welght of 538, ™he remlt odtalned
_ with tho firet esaple, mitiplied by 3, 10 in fair agrvesst with this
. walue. The seocad sample aprarestly wes not saponified for o loug emcugh
‘ period, whioh accounte for the nigh valus obtalned. The uolooculew

_ welght of aoetyl methyl olesnolote 1 oolf fs 512 o that of She
compound whieh would be obtained by redustion of tis ester linimge

%o & sethy) group i 488. Also, the meltdag point of the fomer is
221.209°, end Sint of the latter, R ~emyria, 19 126-198%.

Slisthod of Sheiner and Fuson, "The Syotesatiec Identification of
Organie Compounds®, 2ad Bde, p. 118 (1940).




e, 18 is not probable that the lydmgenation product s either

Sevarsl fractions of the disl frou both hyir-zmetion experizento
cosbined, makiag o sample of 848 mge This wus asstylated by
with 10 ul. of glectel noetic acld and  al. of soetie
for 4 hours. 4 orade yisld of 1,198 grme of yellow, olly
 metertal wes cdtatued (94.3 por ccut of the caleu)sbed theoretiosd).
| Gmyetallisation from ethyl alochol gave 330 mg. @ whits, nsedle
onyotals meltiag at 176-178%C. Ooncentmation of tie mother Mguer
_ @ave @ second erop of 131 mg. melting o% 168.3-171.3°C. These were
| cobiaed and rossyetallised fr0a sebhyl sleobol, :iving 398 mg. of
. asedle orystals melting st 177.1-178.7°0, Ancther smystallisstion
| fyom methyl aloghol gave 289 mg. melting % 181.123°0, The optlesl
© potatlon of these omystals wes found to bes
L P 4 e0.as® (41,7 g 1n 3 6l of chlorafomm X 4 136,
L 11w

4 maopo curdon and hydrogen asalysis was carried out on Shis
_diacetate, after drying ot 105°C. ia 2 vacusm over overnight, sad
the follewing results wore cbtaineds

Galoulsted for Coglle 04t Gy 77.52; §, 30.35. Feualy G, 76.703
B, 10.18.

The somewhet low values cbtained aze probebl; due to the faot
that the coupound was not complebely pure, its =slting point belng
1-2° lower then that previously cbteined. The sn:lysis does, howsver,




pe the assusption that this compound is & dlccetate end that the
1 hpirogonatioa product is, tharefore, & diole

Sasealficeblon of the liagetale

A portion of the adove dlocetate sad the res!iues from the cowbinmed
mother 1quore vere dlesolved 1a 26 ul. of sethy? aloshel, 3 ov 4
_gellete of U.S.P. potassium hydroxide added, oad the solubion reflumed
|08 & shoan bath for 18 hours, I8 wes then soured into water, the
. pipitate oxtmoted with other, the ether solutioca dried over
sahydrous sodlum sulfate, f1ltsved, and solvent rosoved by @stillatien.
 Grystallisstion of the Srade yesidue frow ethyl oioohol gave erystals
 melting st 226,8.227.8°0. Resrystallization £300 methyl alechol
~ gelsed the nelting polnt to 539.8.220.8°C. The crtdeal setation of
 Ahese oxystels was fount to bat

(50358 4 e (3.1 5g. ta 2ads of enlorefem oy 4 1.38%
1 1)

. :

A diformte of the fraction of the el melting at 218.8.222.8%.
(9. 43) was prepaved By refluxing 0.80 grem with '8 per cest formic
sold for ten simutes. The dlol dissolved cempletoly and & precipitate
formed after five nimates of heating. At the dnd of the reflux peried
the =ixtusre wee poured inte water, %he precipitetod product filtered
off by sustien, washed with sodfum carbonate solution to Pemove any
engess formio aeld, and then wached with water en. drled. The white
produst wes erystallized from methyl aloohol and ‘he fine, white
platelets cbtalasd melted at 190.192°C. Heczyetellisatien fon silyd




shol mised the melting polat &6 195108, Tns0e onystsls were
o seorystallised Sron sastons, the proluct meltisg b 198.6-200%.
hoas $his wus rogrystalliged from saetone, Wie mel:ing voint yose

o 215-219%.

| Gomsatsstion of the alooholie other Liquors yislded exystals
a 176.1.183°C.  The asstons mobher liguer of the 2185-219%0.
A was condentrated with %o foremtion of orssiale mslting

" rply ot 194.5-106.87C. Merystallisetion of th:so from scotons
e 2elbing polat So 200-210°C. Siase the wlting point

e Bigher sad distridubed over a wider yange vith engh

: 1% seemd likoly it the formabe ms belng hyiwolysed

The forsglation was repented ueing the proceiure previously

' dsscrived on 0ué grem of tho sene sumple that was wed in the fiet
Srial. Omyetallissticn of the erude produst frem othyl aleshel
 yiolded orystals meltdag st 181-188%C. Aacther ciyetellisation frem
the same solvent maised She melting poiat o 19313790, All fsctions
were then sozbised sal regryetallized fmm asetos:, She erystals o
ocbtatned meltiag 8t 198.200°0. This Delmvier on v-ovystallisatiocn
corresponds with thet cbeerved pwevicusly.
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Zlmmersoan bas ehown that erythredicl contal @ one prizary sad
sscondazy hydsroxyl group. This was evidensod Wy the esse of

Ahe dlcarbony) compousd with hyisoxylomine acc .ate, wheveas the
+» Wioh melted at 263%., romired mush 1o ger heating ot &

, It was deolded to try this resction on the dlol cdtaleed ia
© this wosk in order 8o obtein further proof of ite 1demtbity.
' Aosordingly, 0s3 grum of the Z10.7-207.8%, frection of the dlel wee

| dropwise during 30 sdnabes & solublon of Ol gw of chrendc oxide
,.unpmusmugmmuw.uwn—u-d
. 40.48°C. The zixture was slloved o stand et this Sempereture for

1/2 hour with frequent otirring. The solution weo them poured imto
sator and tho orude produst pyecipitated. This wius filtered off by
swtlon, mshed with metes, and drled. The drisd pesidue vas o
' alesolved in skher and She sther solublon washed vith 8 per cesd
sodium bicerdonate solubien. The ether wea removed by distilistion
2ad the pesidne dissolved in etdyl aloohol. The colution vas wamied
‘with & solution of hydvesylemine scetste for twenty simutes at 40°C.
The profust wnich precipitated on sosling welbed st 941.6-347.7°C.
Osyetallisstien fros sethyl alochol Peised the meltisg polst o
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40.7-281°. This very smll meount of Produst w3 used up in a8
ah to tost for the presence of allyogen. No tmoe of this
$ was found.

fenatdtten of She Gxidelon of She Ulod

' A pasple of 474 mg. of the dlol chtaimed by cabiaiag several
motions, 811 melting botwesn 328°C. and 351%C., fros both hydvo-

y experiveste wsa placed 1o @ Pound-botton-1 flask equipped

mhmm-a-a-m stirrer. To t:ie was added

| 33 nl. of glastal nostis acld ant She sisture weo wrwed to 40-45°C.

| 006 wtorbath, 4 solubton of 109 ng. of chavato oxide in & fev

 @voe of setor and 6.8 ml. of glactal acetts ackd ms added drovwiee
with stirving during 30 sfnutes. After all had beem 0dded, She

_ sixture was stirred aad kept ot 40-48°. for an 5di%%one) 30 mimubes.

4% the eod of thts %m0 1% wes poured nko water, the precipitate

 whioh fomed belng filtered off, washed with wetcr, 8od dvled. The

B ite 0014 e disesived 1n ehder, the othor solutlon washed with

sodtun earbonate solution and mter, dvied over cohyivous sodfum

. sulfate, £11%ered, cod the ether resoved by dfetillstien. A yield

| of 396 eg. of colorless yesiduo was cbtainede

‘ The evude product was dissolved in sbout 10 nle of ethyl aleshol,

11 ml. of an alecholis volubion contelaling eppwximtaly 0.4 grm of

hydroxylanine sostate was added, snd the solutic: was wapmed to 40°C.

for 20 ninuben on & water bath. A fow dwvops of wuter wore then added

sad the solublon cooled in an 100 Bath. A orep of 188 mg. of buffe

coloved, povdory orystals melting 68 282,8-300°C. with desemposition

ves obteiued. Ooncentretfon of the mother liguor gave 101 ug. of
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Mts orystale nelting 88 230.8.223,8°C.(desemp.). & malitstive test
for nitmgen® was vositive. The Swo erystal overs vewe coubined sod
£ron & ofxture of obhyl aloohol sn! Dosgemes The
zeltod o8 262,6-380,870.(de00mpe)e Two 1o fruotions were
o fyen the mother 1iguor sal Shey Deth melied 8% 233.8-242.8%,
(decom.). These thres fmotions wero eoubined = Peorystallised
| fron mothyd aloshol-bensene, Sho orystals 8o cbb:ined melting o8

8.8 Cs(decompe)s  Another omystallisstion fren nethyl altohole
- bmsene ruloed the selting polad to 380.8.261.8°C.(dssomp.).
~ Reowyetallisstion f7o2 othyl aleohol-dengene proliced 37 ng. of
| omystale melting ot 281.8-363%0.(decompe)s 4 quelitative test
~ for nitrogen vse positive.
i 51000 the highest melting oryetale of Shoe ox'se whish wewe
-I}'maamu 25148-265°0,, 4% seems probebis that the dioxime
| m4 formd retior Stun the monorise, which dmser 56n Peported as
 foming under thoss condifions. Nob esough of Sho material wee
. awdilabls for anelysis to further substantiste this ssaupbicn.




£ABLS 1
Somcarison of the Aol with Mg handiel

mad &mﬁm

H
: AAmAREEE Mgl
Blol, BePs : 2380 ° 233.208°
& [, ,foatemay — matcmy) sy
;ﬂu-mo. ape 1 102.8.108° 108° 186196
o, * W§ggg 10.41%0m1g) 480° (omoly)
& ]
“""" . 1008 m loes 13 m l0us
.‘ %. Beps 1 106.8-196.8° 108°
i ,,jgl‘iiv-- ) e : ”’
 Ploxise ¢ 20).5.288° 363°

| Swaiastion of the resulte 1sted in the abovs Sadle fndiests
| that the dlol prepared from olesnolie aeld very 11 oly is fdtieal

© uith emythaodiol. A search of the litemsture Feve-led et s
! _gomvound has not rewvicusly deen reepared from olwnolic acld by the
© method rovorted in t:4s dlssertation.

d Attouphod Seduation of ethud Olenolate By Ganigel Name®

A semple of 1.6 grome of methyl olesmelete wus dissolved ia 120 mi.
of Bmliyoolve “BY and the solution plaged in & thres-neoimd, sound-

* Wethod of Bleydong sad Ulrich, Borichbe §45, 80 (1631).



$ flagk fitted with & refiux gondeaser, & -sdhoalenl ot rrer
“homuﬂ.-‘--mm. To thie was added 1.2 grens
of granulated sodtus and 4.5 ml. of a-budyl aloohl, added dropwise
fms the funnel during cae hour, the ixbure deln; stivred mad tested
; & steax bath Guring Shis pertod. A additions! 1 grem of sodium
| aad 3 al of butyl aleshol vere addsd durtag 2 o’ aubes in omer %o
. tasure Sho rressooe of on excess of hydmgen. Tho mizture wee thea
for about two mowe houps. AL the ead of this time, ©5 por
sent othyl aloohol was added ustil She soludion bocsse olesr and the
sixture veflused for an addtional hours 1% was thean filtered
through & flated £ilter paper end weshed suscessively with & 100 ml.
s0d o 50 ol portion of § per ot smecus sedlu: hy!soxide solubion
i & separetory funnel. Sther wae added So compe:sato for losses of
| Susligesive by ewpomtien. The ether-Sisllyesivo sclution wes thes
| dvled over nahpdrous sodfun sulfete, filtered, an. ewported %o
deynase. A orude wesiduo welighing 1.39 greas weo odbtained. This
popresented & yield of 1.8 per oead of the caloulsted theoretical
of diol. Aftor omystalligstion from methyl aleshol 18 melted a%
199-201.6%. A =ized melting point of thie preduct with the starting
msterial showed & depression of 18°3,

sbsatad Zuridgation of e deluetion S o8 Ru Cheometocmriie
Adsortion

5 sample of 0.3034 gren of the peduation proicet vas dissolved ia
100 =1, of Densene Aol chresmtogruphically adeorbad oo "Hydmloe®,
After dovelopment of the ohrossbopram, the oolumn wae emtyuded, eul
ta lmlf, each soguent eluted with o Y0130 mistuse of ether and methyl




+ 804 the elustes evaporeted 8o dryness. The tep Segment yielded
gvun of wuite solid welting ot 200.8.213%. 7he Dotten segment
0.0811 gun which softened ot ME°C. sad ‘inelly melted st
20°0. The fiitmte yielded no sestdus., el Pesovery was
gramg 83 per cemd,

A sanple of 0.1088 grem of the recidue from the top Segmat 4n
sbove was dissolved in 70 ml. of Deasens aod sechrosmtogrerhed
Sih-u'. The column wes again out in hals, = fter dovelopmant of
.*Mﬂ“MMuM’. he top segasat
| 7is100d 0.000 gram nelbing ot 205-300.5°0. The Lotton Segment

| 780104 00000 gres, bub no melbing polsd wes teksn. The fil4mte

4 ‘mm. Total pecovery wos §2 per omat.

r\
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Heoelisden of She Shewigel deduation of fatiul emmolade

1a view of the faconolusive resulte cbtaime! in the fizet atteuph
%o rotuse setiy) olesuolete by chouisal :eans, it was deensd advissble
%o sepest the wask sad to purdfy the produst du o different mmaner.

4 soxple of 1.08 grens of notdyl olemmolate ws dfssolved fa 200 ml.
of purifisd petroleun other (D.F. 86%C.), placed in the appsmtus
previcusly desorided, sad 8 gmms of gramulated coffum added (o Sen-sole
emsess). To this miztuse 3 ml. of sbeolube othy! slechol wae added
dropwise over & peried of 0 minubes and the mixture thean mefluxed for
sacthoy 50 minutes. AfSer this time sufficient U3 per cwd othyl
alochol was sdded to decompose the exsess sodlus iad the miztuve wee
slloved to stand overnight. It wao then meflumed 50 mimaSes longer
sad allowed to stend Sor four days, during which time 18 soquired
Q4L oFBNgs colaw.
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 The wizture was then filtered snd washed wit: water in a sepamtosy
funnel. Sthyl ether wes added and the soludfon wiahed with two pertions
" of § per cest sodium hyircxide solutiom. The ethor-petroleusm ether
®olublon was thon dried over anhypdrous sodlus sulste, filtered, snd
 Aho solvent romoved by detillatien to & veluse of sbout 26 sl. Whes

" gooled ia an 100 bath, 734 ug. of oxystals forsed. They melted 8

. 90.204°. Swpomtlon of the yeminder of the > ther ligier gave

B 5g. of cpenge, powlesy setoevial. This vae oryotallized fvem

ethy) aloohol snd desolorised with orite. The w:ite ewystale
obtatued wore coubined with She f1ret 794 ug. and reovystellised frem
| oAbyl slochol. This yielded 206 nge of omystals -elting et 319.22°C.
~ Conoeat retlon of the mother liquow gave 136 og. woltiag &b 238-304.8%0.
Lf‘».u\mmltmﬂmtom.n-.-ud

_ omystals meltiag 4t 317.5-200.5°0, wae cbtatned.

All of the adove fiuctions wore combined wsking & Sotal of
083 sg. This sexple was discolved in 50 ml. of d:y pyridine and
8 ml, of soetis ealgdride. The soludion wne allowed So otend overnight
st 21%. It wves then diluded with thwes volumes of water and the
precipiteted product extmaoted with 200 ml. of otlor. The ether solution
was washed with thres portiocne each of 10 per cont hyirvoshlorie ascid,
eutureted sodtum cesbomate solution, sad weter. The ether solwtica
wo dried over sahpireus sodfus sulfste, filtered and he solvest
resoved by Metiliation. The erude yiold of sgetobto wes BBY ug.,
3.7 per cent of the csloulsted theovetieal. It -elted at 100-108°C.
Tule wes cxystalliged frem ofthyl aloohol sad 308 :g. of fiae, white,




lustrous cxystals melting st 184.5.1897C. wes obtrined. Concent wticn
of the uother ligor gave orystals seltdng at 172.2-196.8%. Al11 of

 the fmotiocns of tho acetale vere condbined and reowystallised fyem

petroleun ethar, the =elting point risiag to 200-008.8°0.
Sspenifisation of She Acetsie
The fiaal datah of oxystals of the aboww aceiste wes suponified by
rofluring for 3 hours with @looholis potessium hy rezide. The mizture

 was dlluted and sstrected with eher. The olher 10 ewaporeted off

T

ﬂm”m‘mmm. e ozysials odtained

selted ot 333.5-200.8°. The identily of Shis setorisl was acd further

 lavestignted. Its melting poist 18 0-0%G. lower :uas the estalybie

redustion produst, orythrodiol, howsver 1% sny De theb the smterial

w8 not coapletoly pume ia Soite of the short welilag mage. fuoh
 behavior 19 oot uscowmon emong the §Piterpene derivatives.

ot
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Dacasol®, Thids Thoats, Datverstity of Viscensis (1998).

8) Hememssan, Jo, Rec. treve chim. §1, 1200 (3522).
Mugtoks, L. and Schellenberg, He, Helv. Ghim. iote 20, 1008 (isa).
Smmmann, J., Belve Chis. dota 38, M7 (1923).




115, CHABMITRAIZATION OF & TRITLPANE AGIR
FRON SHDNNE VUIGANLS LIunR




N Aot S ettt . Sed 4 vt e
. white, noedle-1tim orystals fros TROmA TALBIAL nod, These cmyetale
' were obtained from the ether extseot of She pomder<d leaves and
| flovering tops. e oruds extract, aftor Pwsowl of tho obher, wee
uuamnaummnhmm- which was found %o be
Mnmpummmmm Tbie material
s partislly rorified by ozystallistion from oth,1 aloshol using
orite o resove the grosnieh evlor. Frmobions of saystals melting
o W0, WE-TT0s, WO-T50., sl W21, ware cHbalneds

Also $eolated we olesnolis acid (easyophyllin) which wes
14entifiod though ite acetate. Helther thie comrcund nor smy oSher,

sush a9 the one above, hed previcusly besn feolate: fyon thyme.

o purpose of the vork decerided in She following ms S0
ommoterise the coupound Srom tho ether extract. fogofely had
susgesefully vrerared from 18 & rotassfum selt which was insoludle
in other and water. This dehavior, along with Sho :igh meltdng
poind, suggested the rrobabdility Shat the compoun’ was of high
molosuler wolght and possidly thot it might be o triSorpens doriwstive,
a8 s olsumolie acid.




 The whito onyetals obtalsed from Shyme fop viish fogefeiy reported
8 mlttag point of M-I, were found b0 selt b TG-D.5'0. e
_ gompound wae found te be inseluble ia weSer, § per cent hydsoehlorio

 sald, 5 por cemt godtus hydroxide solubloa, and only mederetely Solible

‘aloshol, after which She meltiag polad was 277.8-:79.8°C. (Fmoties 1).
| Reorystallisation frou nethyl aloohol mised tiis seltiag point So
 $19.203°0.(3). Mea ¥he notbher 1iquor fron Treetion 3 we shtlled ia
an 400 bath, & se0ond avop of ozystale welting at 280.282.8%. wee
obtadned (3). The mother liguopr fiom fmmaticn 1 was evapomted fo
dryaees, the Fesidun moltdag st 200.278°C.(1a). e mother limer
from fmoticn 3 was lilewice ewporatad to drynesc, the residue
=elting 88 20%-371%. ™Mo was codbined with fruotion Ja.

Proction 2 was reoryetallized fyen methyl alcohel and the
erystals obteined melted et 270-203%C. ae defore (). Consentmmticn
of the mothey liguow gsve move exystals mlting st 00-288"0.(d).
The mother 1igquer was ewpomted to duyoess, the resilue melting o

©4ll solting poiude ave corrented unless otherwiso fndicabed.




1%.(28). 411 Shaee fractions were gosbinol sisoe thelr melting
were preotically the sams.

Attarted seetyiation of Imation 2

~ Siace recsystallisstion had not effested sny sigaificsnd cimage
-hmimmm.n-umudummamnmm
| Soas darivative of the coupound. The appssranes, oolhiiity Setnvien,
u-tmpm.tomotomuxe.mm-t
1s01at40n suggestod the poseidility Shat the cospwmd wight be &

‘ lﬂq'dﬁhmcmmiﬂasmw.
© all of wateh ontaln hyirexyl groups in additien ‘o earbozyl grous.
If 90, the comound shoul fors 8a acetate deriv:iive.

A smll quantity of the orystals from fmection 3 wso refluxed
for 30 xinutes with agetic smhyiride. The wenctiim mizture wes then
poured fato water, & heavy white presipitate for-ing. Tuls woe
fllterod off and dried in as oven 88 130°C. for 15 nfsutes. The
eruds produst selted ad 181.5-180%C. It was emyoinllised fren
sothyl aloohol, after which it melted a8 188,%-192°0,, resslidisied
ot about 20420870, , and Manlly mlted indefinit oly above 280%0,
This bebwvior 19 Suggestive of thet of She “dlacciste® of uwsolle
s0id. Although 18 e bub coe Mpdromyl GTOUD, urdolle meld forwe
& %3iacetate” whiah bdrecke dewn on heating $o She moncacetate.
Riviere snd Plchamd proposed the theosy thet 18 wie & mized sabydride
of songaoetyl ursolis scld sad acetis seid, widdh, when heated
above 18s nelting poiud, uuunmnummu-n’x
urselin seld enhydride melting above 30090, " ey
mistelaed thot this “dlacebato” wa dlsostyd uwreolis sold nhyiride




with cos moleauls of Seetic sabyiride of eryebelliyabien, which, when
jintlasly heated, lost acstic sulydride S give tae high selting produst,
N-mumumw.umnumm

| acld, Trom the fast Shet the meltisg poisk of the origisal
'-thmuw.t-mmzmmam

' meld and fro the betevior of the ncetate, I8 weo sswused thmt the
men-mrm»mu.m

A sample of 1.8 grans of the orystals cdtained Yy legefeky wae
3 vofluxed for cne hour with 385 al. of acetle salyivide. The resstion
 otxture wa then poured 1uto 100 mier and the Toveipitate filterd
| off and dried ot 108°0. for 34 house. The arade Woluob welghed
| 148 grens sad melted ab 105-172°0., resclidified ob 318%., sad
fisally melted completely at 208°C, The mberisl wes emystallised
200 uethyl alahol acd the erystals cbtained molted sd 248-286°0.
| without resoliaifiestion afier further heatlng. Auotber azystellimetion
f3om the seme solvest yelscd the melting pofst to 285.200°C. I8 was
‘again erystalilsed from the same Solvend and Yhe melting polst Fose
to 370-270%. Ancther crystalligetion fyom the save ®lvent d1d not
chenge the msiting polat.

seotyiatien of Wha Oxgim) Omvatala (11)

Singe the melSing point obteined for the shove asetate wag neither
sharp nor 68 high 25 thet reported for acetyl uwraplie acid, 4t weo
doctded to vamy the wethod in the hope of cbteining @ higher mlting
PPodidt. & Bauple & 0.6 grmas of Lhe origloal amystals froc Whyee




a8 aoebylated by the method of Shriner sal Puson.® It wes dissolved
148 5 al. of pyridios sad 3 wl. of acebe Aniyirics, Pefluxed for
. © mimutos, and 8ob aside 8% mom Sespevature for 18 hours. AD the
of this period, the sixture wes poused info cold water, She
| preetpitate which forwed extracted W th ether, ani the sther selubion
| sl with soversi portiens of § por cest sodlw bicastomate solsblon.
e bloarbomte weeiings wee extrmsted with ethe- and $he ether added
'h the mia ether solution. This wmo deled over miydwous sodium
L ulfate, filbered, Sad e solvest swporeted. The Fesidus e84ll
| bad the odo of ryeidine 8o 4t was ellosolved in ether nad washed
£ Shh seversd 7ortioes of © per et Npdroshlorte :éid asd then wibh
[ wter. The othor e encved 86 Defore sud the rosidus dvied in &
voousn oven. It melted at 261-200°C. Crystalliytlen of this
sesldue fyom sethyl sloohol changed the meliling roind te 563.5-2660,
Asotner erystallimetion from sbeslute ethyl eleokl a4 not ahenge
the zelting poizt .

Aastziation of the Orisim) Qwretelas (IXX)

4 thind sethod of scetylation wee tried on o Senple of 0.5 gmm
of the origissl emystals fyon Shyme. This oample was diasolved ia
16 =l. of glaclal soetic metd and B sl. of sostic sahyivide and the
solution Pefluved for 3.8 houvs, then alloved to stend ovemighd.

The reation cimture was poured luto waler, She rreainitete extsacted
with othesr, and the ether soludion weehed with saturated sodium

Compounds®, and s Do 138,

e mpines asd mw—m ldmtifientic: of Omgunie




66
te solublon until efforvencense coased. he ether solution

s driod over sabyirous sodius sulfets, filbered, Gad ether rusoved
,w distiliation. The dried residue melted ot 204-378°0. with some
 dosoumostticn. Osystallisation from othyl aleshol ohmaged the wltisg
m to 2682740, with soms decouposition. A nized selting pols
| with #0os of the asetete fros 11 (a.pe 263.6-265°C.) showed no
 lowering. A sized welting polst with the startin: mterial showed

& lowering of about 45°0. Neomystellisetion fro: eothyl alochol did

ot alter the meltisg poind.

i

Since peoryetallisstion of She soetetes dld ot scen to mise
the =elting polat or shorten 1ts renge %o say grect emtent, it we
decided to attenpt & purificadicn by chyosalogrupiic adsorption.

The sostates from sww II and III wore cowbined wsiding & smple

of 0,097 gram. This wes dlssolved in 160 uls of vengene sad adecrhed
on & column of "Hydzalo® 5,285 om. 1o depth. After develorment of
the ohwvomatogran with 120 ml. of bensene, the colum was extruled, cud
inte Shree segneuls, esch Saguent oluted with 95 ey cent othyl
aleohol, =ad the eluntes ewaparataed to dzyuese.

The Sop segnent jielded 0.181 gran of white colid, which, after
cpymallization Fron othyl alochol, melted at 202-288°C.(gasore.) after
turaing slightly brows ot 248°0.(unsorr.). The ccater segmal
yielded 0.148 grea of wiite vesidue, whish, after omystellimbion
from othyl aloohol, melted ot 290.8-272°C.(unvorr.) with & slight
soount of desomposition. The bottom segment yielded 0.114 grem of
rosicue unioh melted at 360-200"C. (wmeore.) after szyotalliseticn




: sthyl aloohole The fltrate jielded no resiius upes evaposatien.
The total eluste amounted $o anly aboud Mlf the relght of material
‘, 8 Sho eutire adsorbest ves Pe-sluted vith 100 ml. of
Imo‘oﬁlﬂ.ﬁﬁhm The resldus, after svaporatioca
ummm.nlauo.m-. fio melting volub wee taken.
:mmmmmumm.

Seponligedien of Shw hrowstograched oetat:

‘The bighest mslting Ovystals obtained ia the chrosabogrephls
adsorption experimect, Shooe £res the cantor Segu-ub, were sepoaified
by dissclviag in sbwlute nethyl aloohol coataiai g thres pellets
| of UsS.P. potassius hydsoxide snd Pefluxing for 3 house oo & sbesn
| Beths Ab the end of this S4ms, the Pesstiocn sizture sas poured imto
" water, the precipitete whish formed extrectod Wil other snd She
ether rencved by ofeporation. The dried pesidus 2 owystalliised
fvom othyl aloohol and the fimw, needle owystals cbteissd melted ot
280,5.202.8°C. A aized welting polih with & know. sample of urselis
8014 (mepe 280-286°0.) showed no depression.

Aatudation of Sha Orisimel Oxrstals (ZV)

in order to chtala & lasger sample of the acclate of the uninown
compound fyom Shyue, the nsetylation procedure desaribed under 13X
wae repeated on I gmas of the oviglonl crystals. The caly slterstion
uade in the above prosedure mme & leaghhening of the yeflus peried
fvon three to oight houre. The product was worked up 8o previcusly
described ond & orde yleld of 8 grees wes ocbtaloed, D1.¥ per cmmd




: _vnu theoretiosd] euloulated os scetyl urselie ancid. The preduct.

B8 oxyoteliised from ethyl alechol and & Grop of rine, white, needle

xystals selting st 270-277°0. (uasurr.) wes obbelocd. Conombretion

o€ the moAbor 1iquor gave & 900004 crop of GRystals melSing 8% 200.6-29.7°0
of the first orop fvon metdyl alochel yielded Swo orope

B. {uncorr. ), and the second, which had & pwdery conslateney,
&b 208-278%.(uncorr.). Gossentretion of ‘he sethor liquor

' and the peeidus nelted 8t 195.3-100%. The 280-353°C, frectien of
 omystals ms peorystallised fron nethyl alochel sl the wlting pois
. sose bo 283.286%C, (uncorr.). Ancther orystoliisstion, Shis Siwe

| from ethy) aleshol, 41 uok elter the welttag pelst. A wized meltiog
podut of theme orystals with & seuple of acetyl ursolic asid

{mep. 285-308%C.) shewed ne depsessica.

attanted Proosumilon of s deld Shiarida af ‘ho sostate

Sinoe & falply high melting soetyl derivative had been obtained
fa the last soetylatica, above, it was deslivable to prepare ancthor
derivative of the wamewn ocupound fyon thyue. Thore wee on hend &
sonple of acetyl ursolyl chlomide with which & so:varicen could be
made, 20 it was decided S0 atteupt the preparation of She asdd
chlepide {rom the sostyl compound elmvedy TPeparsi.

Approxisately 0.8 gean of the scelyl deviwetive from IV melting
b 205.206%. (uncorr.) was placed in & flack sad 1 mle of Shionyl
culovice wes added dwwpwise. ie acebube dlcecivsl lisedlstely.




solution was allowed to stand ovemight and tho exvess thionyl
then resoved by distillaticn under pelducel prossure. Aa
at oxystallimtion fyom & mixture of beng«w and petroleum
_v wmmm-;ﬂ—-mm. ‘he rosidue was
| then axystallised fr00 heptane, fyom whish Wme ebtained fise,
' white, noedle erystels weliiag ab 295°0.(mmoarr.) :fter seftening

. ghloride. Further orystallisstion 414 not seem So purify the

Asstulation of the Oviglond Cwetals (V)

,m»rmu of the origlael opysinls “rox thyme wae run

| oo 8 2 grem sauple by $he Same procedure as used 1a IV with & yefiux
. perlod of 4.0 hours. The product was worked up ac before and a yield
 of 1.9 greas was cbtolned (7.2 per cmt of the oclculated theoretical).

The orade materisl ws orystallized from ethyl alcohol, the czystsls
obtained nelting ot 373-378°0.(uagorr.). After roazystallizatton
from methyl alochol the melting polst rose o 288-:90°C.(uncors.).
sncther orystallization from methyl alechel did not alter this melting
point. A mized welting poind with » ssaple of sectyl ursolie acld
(mepe 200-291.8°0. (unsorr.)) showsd no derression.

 The mother liguers fyon the sbove wore comdiiod and concentmbed
yielding & ovep of orystalo melting ot 297.390°0.(umcorv.). This wee
crystalliged from & dioxane and water mizture, the meltiang point
£alling to 280.288°0.(uncorv.). OConcentwetion of this mother limer




more orystals melting st 206.6.288.7°0. The mether liquer wae
perated to dryness sad the vesidus melSed st 1.9.181.8%.

| The prepamtion of the seld chloride of the - setate was Peposted
m & 0.2 gram sample of She above acetate meltisg 8% 208.200°0,
0 (unocrr.). It was disesived in 1 al. of thfenyd chlsride and sllowed
Jﬁgum for 2 hours. I8 wae then refluxed on & +teem Dath for half
| a8 hour, A% the end of this %ime, the excess Shicayd chloride was
| Swmoved by vasine d10t1130%0n. The Fesifus wes crystallised from
& nixturs of bensene asd pebroleun sther, tha broraish nesdles
dtained nelting 8t 191-196°. lNeoryutallisstion from heptans gave
| hite, needle orystals malting at 27.5°0. after roftening at 210.7-
| 218.8°. Another orystallisstien, this tise free Sellyeclye 3¢,
_mised the melting point to 202°%. 4 mimed sel¥drg polst Witk &
known ssaple of scetyl ursolyl chloride (mepe 228°0.) showed no
depression.

fepenifigation of tho jogtyl Depivative

Approximntely 013 gmau of the asetyl deriwative fren V melting
at 200-200°0. (unoorr.) wee sepenified by diseolving in methyl alohol,
to shich three pellets of U.S.P. potasstunm hydwox'de had e added,
and refiuxing on & steam beth for & hours. The ='wiure wee Sheo
sotdified and poured into water. The precipitate vhith formed wes
filtered off and orystallised from methyl aleshol. The omystals cbtaised

melted at 2632880, (uncorr.). Reorystallisstion from ethyl alechel
£ave oue ovop of arystols melting st 291.294°0. (uororr.) asd sacther




molting &t 266-298%. (woeorrs )« The first crop wes recryetallized
wethyl slookol, but the melting polut 414 not change.
sostaiation of She Grigins) Cmratals VI
: Although the acetste derivative of the orystuls iselated from
 thym was rrepared suscessfully e descrided above, 18 wes dectded
| %o attenst the purificotien of a lasge ssaple By =oetylation sud
| frastioml orystollization of the acetate, Yor this mam, 10 groms
©of the cowound wes placed in an asetylation flas: and refluxed
* for 8.5 hours with 50 nl. of acetic anhyiride and 100 ml. of glacial
soetde sald. AL the end of this time, the miztur: wae poured inte

~ water, the precipitate whioh forsed filtered off «ad washed with -
_ sodium bicarbonate solution, and the mterinl dried in o vacuun oven.

b serles of orystalligations was then carrie: cut on this dried
sSetates It wes firet aryetallised fro= ethyl alcshol, after which
1% melted ot 271-281%0, (wngorr.)(Fmotica 1). This was then
reoryotalliged fron msthyl alachol, the melting voint rising te
279-284%C. (uncorr. ) (2). Another oryetallisstien {vom methyl nleohol
reised the welting polat to 283.287°C.(unsorr.)(3). Reowystallisation
of theee orystals from methyl alochol dimaged the zelting polst o
287.200°0. (uncorr. ) (4). After snother orystallisction from methyl
alechol, the asetets welted at 288-289%C.(uaserr.)(8). Fimally,
erystalligation fyom scetons produged 1ittle chewe, the erystals
melting &t 288-290°C. (unoorr. ) (6).

The mother lisuors fyos these oryotallimtiocns were all conten-
trated and =ore orystals cbtained. The mother 1i-uoy frem frectien 1
upan coseeabretion gave cwmystals melting ot 201.5-281.370.(1e).




T soncent ration of the wother llguor gave mere erystale melting
18 228.8-244.4%0.(10), The remeiniag mother lieu-~ wes then

_ i to drynass, the residue melting at 212.7.243.6%0.(1e).

| fhe further vurifioation of fracticas 18 and Ib by chrosatograghls

“‘ fon 19 deserided on pe 73 &

‘ Comsentration of the mother liguor from fraction 2 gave cxyetals
‘;fnun nolted at 278.290°C. (uncorr.)(2a). The rest of thds mother

B liguor me comined with the acther 1guor f3em £r-obfon 3 and the

| mixture conomtmted. Oryetals seltdng ab 998-2870.(uncerr.)(3)

~ wore obtatned. This frectica wae meorystal lized f-om wethyl aleohol

| and the me1%ing poizt besswe 282-284°0, (uneors.)(I0).

© The mother liquor frem Tmoticn 4 wae conosutated and sryetals
selting at 282.208%C.(uncorr,)(4e) cbtained. The urther purifiestien
of frctions M and 48 by ohromtogrphie adsorpticn is deseribed on
Pe 71 o The mother liguor fronm frestien 5§ mae owromted $0 drynese
and the residue orystallized from scotons. The ervetals chtuined
melted at 208.387°0,(uncorr.)(8a). The motter li-.or fre=m frastion 6

upon comventration gave omystals melting o 200.5-90,5°C. (unsarr. )(68)s
. Savaaliontion of Imotion 8
Frastion fia of acetate VI was seponified Y% rofluxing 108 methyl
sleoholie soluticn with four pellets of U.S.P, pot:egius hypdrexide
for & hourss The product wae then worked up fa the usuel msnner and
 the erude product omystelliged from methyl alochol. The erystale
| obtatned selted at 202,8.204%0.(uneorr.). A mixed nelting oint with
. o known sswple of ureslioc aold (m.p. 202-30490.) wiowed no devwession.
4 mixed =al%ing polud with soué uasaponified frectics 0o shawed &




| depression of 50.27°. The optical retation of ¢ wee orystals was

| dstorsined with the folloving resalter

\ [od2%8 4 621° (487 g ta 2 5l of 0,00 1 sethyl slocholte
| pobaseiun hydrexide o, ¢ 1.42°, 1 1 dw.).

The optisal sotation of & kmown sauple of urtwlie acsid was

(o208 4 62.6° (40.6 % 12 2 81, of 0.0 1 mothy2 alecholie
potasetum hyirexide oy 4 1.27%, 11 da.).

Attanted Purification of Kamotions 1o and 1) of the Agetebe Ry

Fractions s and 15 of mcetate VI wers comd’ied making & ssmple
of 1.180 grame, This was dissolved in 200 ml. of bensens and
chromtographically adsorbed on "Hydmle®". After development of
$he chrometogran, the colums wes extyuded, cut into Shree seguents,.
ench saguent eluted with ether, mad the elustes -wporated to dmyness.
The top negrent yielded C.003 gram of white solid which melted at
181.206%C., resolidified at shoud 200°0., sad findly melted at
260-268°C. (ansorr.). The centor seguemt ylelded 0.087 grem melting
ot 181.208%C,, resolidifying ab 220°C., and fianlly melting st
258-286°C, (uncorr. ). The Dottom seguent ylelded 0.068 gram which
molted at 280.288°0.(uncorr.) after first wlting et 193.203°C, and
resolidifying ut 218.200°0,

The top Seguent wee ve-oluted with & 70130 -lxture of ether and
methyl aloohol, snd 0.083 gmm of residue melting ad 221.534%. wae
obtained, RAecryotallistion from methyl sloohol mised the meltisg
polnt to 240-260°C. The Dobtom twe segaeats wer: cosdiaed aad slee




with ether-isthyl slcohol., A yleld of 0.043 grm welting
 185-196°C. was obtalned. Reonystallization fro: methyl al eohol

sed the mslting yolst to 232.5-205.8°0. Tpe entize adsorbeat was
with & S0IE0 wixture of ethyl alachol an! ether and

215 gres of whije oolid melting at 208-278%C.(uncerr.) wee ddteined.
Sotel resovery was C.588 gramg 00 per cent.

Freotious 3b snd do of scotate ¥I were comdined mking 0.812 geme
" Zbis sesple was dlssolved i 100 sl. of Deawese an ohresstogrephically
adsorbed on "Alorco®. After dovelopsent of the chrosstogrem, the
column wes extruded, cut into three seguents, ecach seguant eluted

with & 70030 mixture of other and sethyl aloohol, :ad the elustes
evaporated to duyness. The top segzent jielded 0.033 grem nelting

ot 206-308%0, (unoorr.). The center segment ylelds: 0,080 grem melting
at 204-286°C. (unsorr.). The botton segment yielded 0.087 gram welting
st 284-257%C.(uncorr.)e The filtsute gave 0,166 crem of residue
=sltiag at 206-388%. (unoorr.). He-olublon of the antire adsorbent
gave 0,324 grea more of compound. Ho melting polnt wse taken. Tobal
mw was 0.660 gramg 8le3 por cenb.

Ereparetion of She seld Chlewide of Fmation (8
The scid chloride of frsction Be of asetate Vi wes prepared Ny
refluzing @ sasple dissolved in purified thicayl cileride on & stesm

bath for one hour and then sllewing to atand st roon Sexperetuve for
40 hourse The essess Sbicayl chlovide was then reioved by distilistion




~
{9

nt the residue oxystalliged from petroleus ether. The amystals b inloed
| melted st 219-221°C. This meltisg poiat, althoug: souewhnt lewew,

B Sty vibh Yt svpsted - S0b Al ebii Toe: Bovivl
ursolyl shlorids aad alse with that of the acld oiloride desorided

L oape7o .
Sthegmted Poamaaation of the HeShyd Oetex of the Acetele

In opder %o htaln a thipd derivative of She compound fron thyme,

4% mus desided to prepare the mthyl ester of the acetyl deriwstive.

| The reaction wes carried owt by veflusing & sasplc of the sbove seid

| shloride with methyl aloohol for six hours. AS tie eod of this ine

| the uixture was poured inte weter, the prooipitato extracted with

ether, the other solution drled cver cahplrous so’ium sulfate, and

the lolu‘ renoved by distillation. The residuc was oryetal lized

 from nethyl aloshol, after which 1% selted betwec: 110°C, snd 130°.,
rosolidified, sad then melted stmrply ot 109%0. his s the welting
point of methyl ursolate and it wes sesumed that the soetyl group
uight have bewn eplit off in some way ylelding the methyl ester
instend of the mcetyl cethyl ester. The assumption was confireed by
a nived welting poiat with & kaown ssaple of wethyl ureolate which
gave no depression. Jurther proof of the faot that the scetyl group
w9 split off wes provided whea & sampls of kaewn socetyl ursolyl
chlorids was refluxed with wethyl aloohol as doscribed above. The

| product obtalned welted st 170°C. sad gave o deyression of melMng

| polnt when nized with the ceapound adeve welling st 109°0. TMe

bebivior of the scotyl aoid chloride shen refluxe!l with wethyl aloshod

hos act besn reported ia the litemture. Ia oo vapiblisied repert,




: v, Sell, and Stockey eport the trepemtion of acetyl ethyl

m by refluxing the scetyl scid chloride with abeolute ethyl
‘;"n-m. They stated tiat the produst was reagyl-ted, but do at
1w a veasen for thlo etep.

Mot Aenaccietion of Sha Grmtale faen dmm. (1)

p A sazple of 1 gras of the origiml erystals ‘solated from thyse

~ 8o dlosolved in § al. of eahpirous nyrtdine, 1 rl. of bemsoyl chloride
‘m. aad the mixture waraed gently on & stean both for o fow uimmes.
It wss then poured imte water, the precivitate which fored fil eved
off, and washed with sodium osrdonate solution, ¢'lute hydrochloris
aold, and vaters The solid meterial was cmystallized from methyl
aleohol snd the omyatals cbtained nelted at Z90-:4%C.(unsorr.)s 4
sdxed melting point with the starting material sbhowed a depvession
of 30°0. The substance wao then refluxed with methyl aloohel, bus
not sll diosolved. Tho insoluble pertion was f11tered off sad
erystalliged from acetone. It melted at 20%-200° .(uwncorr.). The
soluble portion was allowed to oryostaliise and tho fins, white needles
obtatned melted at 273.296°C.(unsorr.)s Concentrtion of this mother
liguor gave sore erystals melting at 290-278°C.(uwerr.).

The fmastion malting st 267-200 G, w88 mashod with about 15 ol.
of Susllysolve %A° and the 1nsolubde pertlen i1t red off, It selted
ot 6-381%0. (uncorr. ). A nized melSing polst with the stestiag
material showed o depreseion of 36°C. Roorystellization from sethyl
aloohol omsed the melting poiat to betome sharp ot 202.204%C.(unsorr.).
4 wized welting poisd with & Imown semple of ureclic acld showed &
iepression of 38-37°0.




ryrs
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Tho Sdentity of the beawylated saterial coul: not be ascortsined.
| 18 wos ovident £10s the sdxed neltiag pelste tiat com resstion tnd
| Saken place, bt what 1t wao §9 not Mmown. The ol ting point of
 uresite sold bengoate hes besn poeviedne bites AL 7 W06 Seabend
fron thyme 18 ureolis aold, as i strongly indleatod By the melting
" polmd of the free aeld, the acetate, and the sothy! ester, then some
. other compound hes forsed. It 19 possidle aloe thot the meltdng pofnt
moported for the bensoute 49 o errw.

Mtanted Puzifioation Dnrouch the Seascate (1)

‘ Siose the resulis of the bansoylation deserid:d adove were indafinite,
$hs experinent wao vopeated with the fden in =ind f obteining encugh
compound to be used in purifylng She original eryotsle as well as
obtaining o derivative for ldemtificetion purposes. The proceduro was
voried sozeviat fron the above. A sample of 6 gw s of the original
erystals froo thyme wes pefluxed over & ewmll flace with 8 wi. of
bmeoyl chioride in @ wizture of pyridine sad benz-ne Sur J.6 houvs,

A% She ond of this period, the sizture was poured inte eater, the
precipitate shich fomed extruoted with ether, and the other colution
vashed with five portions esch of © per cant hyiwec-nlowie acld,

5 vor cest Sodiun Deardonate solution, and 1eti1led weter. The

other solution wes then dvied, the solvent evepommtod, mnd the meeldus
orystallized fron motdyl aloohols A orop of 1.8 grams of powdeny

orystals melting at 153-108°0. was obtajned. » 9ocond ewp of 1.1 grem

with the same weltisg potat was obtained by oconsent rution of the

mother liguors I8 wme eoudined with the first erver (Pweotien 1).

The cosbined mmberisl was vashed with 50 al. of bollisg @»ilyselve "A%,




 ¥he iasoluble portion weighed 2.3 gwns and meltcd at 206-311%0.(3).
This frection was tyested with 76 al. of bellisg Skellysolve "A® sad
1.5 grass of insolidle mterial melting ot 215.2:2°C, was dhtained(3).
The trestment mae popeated and 1.2 gmus of Lnsol®le wstertal neltiag
ot 225.207°C. was obtained(4). Vhen this mtericl was emystaliised
from methyl aloshol mot all élssolved in the selvant. The insoluble
stertal melted ot 248-260°0.(5). The soludle prrtfen cxystallised
oub and mited ot 297-200"0.(8a). It was coubin:d with fmotien B
and Srested with B0 sl. of hot Skeliysolve “4", e insoludle

. =sterial selted at 200-260°C.(8). This wes erystallised from sethyl

~ alochol, after which 18 melted at 204.280°C.(7). Hwpowstion of the
£ sother 13uor gave & recidue nelting ot 200-208°:.(%).

The nothor liquor fyom frection 6o wee conceatreted and owyetsls
wolting a8 204-220%C. wore obtalmd (R). Thie was treated with
Siellysolve "A® as above, after which 14 melted =t 238.231%0.(Se).
This fmotion was oowbised with fruetions 7 2ad va asd the wiztuve
trented with hot Sksllyselve ®A%, The imsoluble portion melted st
203.200°6.(8). Orystallimsbion fron othyl aleohol mised the melting
point to MS-8%0.(9). sncther orystaliisstion fwon ethyl alochol
mised the melting polst to 278.380°0.(10). v oretion of the
_coubined mother 1lquors fros § and 10 gave o reeliue melting ot

288-290°C. (6e).
atbesnied Seamuietien (AIL)

Sinos no feeotion of sonstant or olnyp welting polint was chtained
o the first too attempts a% bansayiation, the rosotien was mun agsin
oa & 3 geen smple of the oviglonl omystals fpon Whywe. 10 wme
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dtssolved dn 10 ml, of miyvous pyridine aad 0.7 ml. of densoyl chioride
s0d refluned over & small flave for 2.3 hourss 7@ produet was woriced
up &3 desorided above. A @eatity of aaterial, C.064 grem, wee
Sasoluidle 1n the ethor used to &1ssolve the protuot. It melted ab
331.6-208.6°0. Thie materiel was weshed with twc porticas of beb
potoleoun other, after waioh it welted at 336.262°C, The washiag
w4 repested and the melting polat Decsns 336247 .5%C. This materiel
was then oryutallised from acetone and two evore of orystals were
shtained. The firet molted at 284-206.8%C., end the second melted
at 230.5.238.5°C. The two erope weve ooxbined a-) pooryetallised
fron sothyl alochel, the eryotals so cbtained melting at 337.6-241%C.
A secend orop melted ot 230-33.8%C. Theeo tw o rpe were somdised
aad rearystallised fron methyl alechol aad Swo erope were agaln
odteined. The first orep melted at 232,8.238.8°., and the second
welted at 309-240.8%, i,

The solvent was eveporated fimm the ether-scluble portion and
the sesidue was oxystalliiged fven othyl slochol. A erep of 0.41 grem
of powdery mterial precipiteted from the solvens. It molted at
- 300-308%, after previous coftenisg ot 190°0. Comentretion of She
sother llquor gawe 0.21 grem more melting ot 190-197°0. The mothey
liguor was ewmporated to deyness and 0,28 gren of maberiel was
obtained, But no meliing point ves tolten. ALl those fmactions were
conhined, reerystallised fmn acetons, and bwo crops of omystals were
obtadned. The fizet seited at 317.8.932.6%0., and the sesend melted
a4 308.7-218.8°C. Those two ompe were cosdined and recrystalliged
from othyl acetate, She orystals obtained welting ot 237.6-358.7°0.
after softening at 204°0,
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abveanted beaulation of Yseoddn il
4% this point 4% weo deslded to t2y to preraye ¢ bengonte of & kuown
sauple of ursolie sold for comparison purposss. & o mple of 3 oveEn
of ureolie aold ves used and the prosoduse desorided in III followsd.
The crude material wae orystallised from othyl aloshoi, bud past of
the mterial 414 not Alesolve. This fnsoludle mater -1 was filtered
off and found to welt ot 279-201%.(umsorr.). Upon standing the
solvent yielded & ervop of onystals melting at 20028472, (umaors.).
Goncent ration of the mother liguor gave aasther arop Mich selted
8¢ 267-272%0.(unoors.). The mother liquor was swepor Sed So dzyness
aad the residue selted ot 190.213.9°C. 4 wimed melting polnd of
the 200-384%. fraction with the origiaal upsolis s0i- showed o
depression of 70-98°0, A uwized melting poiat with scw of the
bemsoylsted Shyme emyetals (mep. 293.294%C.) showsd o devpession of
75-79°0. The tdentity of the produot of benscylaticn wes neb
deternined, howeves, from 102 melting polnt, cr wemoty of wolting
polota, 4t 40 aseumed Shat 1% could nob e bdomsoyl wrcolie acid,
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Soetyl-scld ahloride, meps

+ interial on Dende
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Thume Cowstaly  Hesolle soid
202,8.24.8%0.  203-204%0.¢

284-288°0.(9,10)
Bo 4o resolion vhen mixed.

$93.2° $63,6%
208.8.200,8%0. n.nofozsn)
: Ho do meszion vhen mined.

2 foo aa. Qo*

Pron the results ao 1io%ed a Table I, 18 =y be concluded that the
compound $eolated fron the ether extract of Thgmit YAlGATAL Liand, by
Bogofeicy 10 identionl vith upsolie acld. The osinense of this
Sritorpeme nold aloag with olesnolis sold in the same plant 19 wmessl
while not partisulasly surprising in view of She olose relatlonship
betwoen ths w0, I8 49 possidle timt the sepeated failuve o adse
the melting polsd o that meported for ureolis acid is Gue %o the
presence of ssall guantities of olessolie acld, viigh differe frum
ureolle soid only in $he losetien of the dcuble bLood. Becsuse of Shis
isomerien 1t 19 A127ioult to Separets mixtures of the bus.
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The existenve of two or sove triterpens constituente cosurriag
twncmuwnmnmamu-«m instonoes.
. For example, urvolic acid oocurs along with & Smitozpens diol ia
:bm.wmommmmu.uu-nmma
,'«_m"' Olove buds W%LJ.

. which oloanolic sold (earyophylliin) wee firet ieciited hes Dees found
" %0 be an oxcellent Soupse of Sais triterpene scid. lowever, to date,
;ﬁmtmm dorivative ims been obbaised om this plant.
It was thought to be passidle timt mnother such compound wight

" peascably Do ywesent os o1ther & precurtor or & vsaeticn produst of
_olsanclis acld, or poesidly as sa iscmer.

The work suieh 19 descrided in the following s undertelken with
the puspose ia =ind of attenpting to fsolate and 7isntify such &
coupound or compounds. The drug wes extmcted caly with petroleum
ether sinse this solvest has besn found to satisf ctorlly remove
triternene constitusnts from other plants.

dxedgenial®
Eabrmetion.of Glowe Sa WAL Dotvoleum ZMher

!h'mul,!m:nmm“lndd .78 Bge of
“Olove Buds, U.8.0." obtelsed fron 8. 3. Paaigk axd Go. The dwug
wos greund modemately soazse ia & power sdll sad racked in two lange

*41] melting proints hesein yeposted ape corrested unloss othemwise
indionted.
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glass pereciators apmaged for continuces extraciica over Swo-liSer flnske.
Susllysolve "A® (Dep. 40460°C.) was added Shrvugh the sondenssye and
the drug extructed for four daye, fresh solvent Uelag added from Sime
$o tine %0 coupsasate for owperetion 108ses. 4t She eod of Shls
time, thoe =are 2 both percolators was allowsd - dmda sad She
extmote coudined nad sed astde (Practien A) The 108t porticas of
the percolate were tested for Gomplobensen of extmation by svapoveticn
to dzyess, A residns ressioed indfosting tacoariohe exboection.

Tho nase was vemoved fron She pervolators, :llowed to dzy, asd
Pepncied as before. Move pebmleuws sther wae ad:sd and percolsticn
contimed for foup daya. &tm.wuumm.
fadlested incomplote extruotfon. The napes were sllowed to dreda and
$he extmotives cosbined aund set sside (¥motlon 3).

The sere was agsin resoved fron the pewolstors, slloved to drvy,
_and the percolators sepscked. Fresh solvest weo added @nd pevoolation
contimued for tiwes doye. AfSor the fimet day, t2e solvest in She
flacks aoquired & siliyewhite sppeamnce. A% She end of She tnimd day,
whon persolation wee disccatisued and the sare llowed %o dreda, She
fleshs under each pereolstor ccatsined @ lsnge qusndity of white
#0lid ssberial. The ccatonts of Doth flasks were cosdined mnd
ook selde (Pmotion G). ,

The =are wes rumoved, dried, reyacied as before, and fresh solvend
added. The drug wes then exteected for & perlod of 3.8 days. I8 was
necessary to stop this extyaction twioe heemwse ol lagk of solvend,
Part of the freth solvent used was high test gasoline which hed been
woshed with sulfuric eold watll the wuehings were aoloriess, washed
Wi witer, dried over oulolua Ghlerids, sad dlstilisd. The Saucties
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a198411ing detwosn 80°0. end 70°0. wes used. At the emd of the etyectica
peried 10 ml. of peveolate was evepopated to dryoess and the residue
left indiceted insouplete extraction. & heavy cvop of white solsd wes
Preseat i each flask ae defore. The combined :zimaste were sed aside
(Prootion D).
mﬁ;mmmu.mtmnmm
added, sod extrastion allowed to coobimue for tou dages Although &
vory slight seeidue was loft whon 10 ml. of fwesn persolate was
evipareted to Amyness, the smoumt of 144 material present 1n She
estraction flasks bhed not weterfally tnoressed ¢.ving the 188t Seven
days. The axteeots L3on both flasks were cosbind sad st aside
(Fmction 2).
. The t4Mel extmeticn period was 34.5 days.

Eretion 2

After having otood for a fow doys, fre-tdon A combeined & drewnish
residue which sppeared to be ®1ide The mixture wae filtered and She
1468 brown eudetanse 1ef% on the f418er parer tnd & seclesolid cone
sistengy. After daylag for o weok o8 roon Sempe:nture, the maberial
renined 9eft. It was then dsted et 108°0. for “hwes houre and feathesy
crystals wore noted throughoud the selvesliie miztum. NHowever, upen
shanding overnight, they redissolved in the uiwture. A total of

9.6 grons of thde brows smterial was obtalued {V:eotlen Ael).

The £41mte from frecticn A-d was distilled waler essdon dioxide
ca o stona boath. After four houps, no more petrcilean other distilled
over and & reoldus of 740 ml. of dark brown liguid having She
Ghamoburiobls wdor of eugemol Fumiaod (Fmeotic: im3). Tade fmction




we stored under cathon dioxide ovemight and thon etesn 4detilied
uatil no move ofl ceme overs A yleld of 45 ml. of ovlovless, volatile
oil of cloves was cbiaimed. The reeidue remining da the dietilling
flasic, althougd mized with wator, wee very cloudy and viseld in matupe.
An attompt to f1ller off wint appeared fo be s0l’'d mabter was
unsuscessfal,.

Zupdiicatdon of Fmabion fed
> To the 1iquid resldus fron the stemn dletillation wae added one
11%er of 17 por cend sodium hydwoxide selubfon =-1 the =izture peflused
for 33 hours on @ atean bath. The ssponificd wizlure was then seb
aside for v mookhe, fter Wiich 4150 10 wes ex moted with ethes
untll the extmots were colorless sud left no re2idue upen eveporation.
Tho othor wae rasoved by dietilinticn and thewe remined & residue
of about 75 ml. of dazic Drown liquid possesefng ¢o chagasterimtic
odor of euganol.

dsalation of o Adeocazhon

% we cbeerved that whon methyl alechsl was added to She none
seponifishle fmetion, & mas of yellow solid pe-dpitated. A postion
of the son-saponifisdle fraction wae thorefore trated with meihyl
alcobol until no moye solid precipitated. This wae fil%ered of 7 Oy
 wustion and the mterial cbtatmd wa of aa olly, sesttolid mtue
| and melted bolow 1090, It was exyetallined fon sostems, after
whigh 1% wes wove ®@1id in consistensy but etill rotefning %o yeliew
oslor. This mterisl wae solible in comcentratod sulfurie sctd, 4t
dsgelorized 2 eolutlos of brvulng in carbon Sebm ulopide, asd i6




Feduced & 2 per cent mlubion of ptaseiun yermnasste to o slight
extemt.

All of the compound was then vecxyetallised “mm acetene. The
orystale cbtaimed were diemelved in bDengene and ¢ yellew solution
passed through & column of motivated alusimum omxiie ("Alowse®). The
flltrate, after develormemt of the chrommtegmn, ossessed the sme
yollow colow as the otarting solblon. Thewe was 1i%ls color en
the 8dsordeat which was olubed with petwoleun ethor contatning 2 per
cent of ethyl sloohol. Bo reeidue wae left sfter ewapovatien of the
sluate. The yellow flltrute was swporated %o Ar nees and & yellow
~ residue having the coneietency of wax wae chtelns'. It st4ll retetaed
" & falut odor of sagemel. It melted st 00.8-650. A small mmoust,
‘Whon Atesolved 1 casben Sebrachlovide, 4 act d-oolorise 3 dseps
#f B yor cout bronine 1a oavbon Sebmechleride, mor 434 18 veduse a
solution of potessium permanganate. 4n eleneatary snalyeds fer halogem,
sulfur, and n1%rogen wae negatiwe.® The mterlsl was found to be
iasoluble ia water, B per omt solfue hyiroxide sclubfon, and § per cend
hyirochloric acld. It was soluble {a entesdvade’ sulfuric acld. This
s61ub11137 Sabavior placed the compecnd in Class 1 of $he achews of
fariner anl Fuson.® This cdsoywstion and the fact that the sudstense
wae not adeorbed on alumisus oxide 1ndiested that 't was prodbebly
& hydroearbon. .

A sanple of 1,068 grwws of this substence we dlssolved in
purified petroleun other and sheken with powdered, sstiveted alumtmm
oxide. After standing overnight, the =izture wae 7iltered and the

_® Shrioer sod Juson, The 1o Identifiontion of Opgands
~ Gompounde®, 204 Ad. ( « P 223,
LT




Solvent removed by distilistiom. The residus wes a colorless 1iquid
il 8011440508 o & pure waite produst on soolirg. This residue
wes crystallized from ohlorefoym, after which 1t -altod 8t 67-88%C,
ﬁm-ﬂdhﬂnmx-wowan. 4 pumels
vas dried overnight in & wous oven 2t 38%. and = mere earben and
bydrogen anslyeie was run whth She following meeulites

Caloulated for Ogofiggt O, 85.22; W, .78, Tounds O, 84,943
H; 14,39, Totalt ©9.33.
E Froo the zel¥iag poisd, snalyste, and cheste | dehaviow, It sese
| probable tist ks iSutugion denistbed shevs my W oler . ..
a-trisocctens (s.p. 66°0.) or n-hentriscontens (~.p, 68.4°0.) ors
mizture of the two. A scorch of the 1iSerature yovesled that me

'. hydrecarben of this deseription ime previously bec: leolated frum

Another lavger partlon of fruotion A3 was rerlumed for 30-40 niuwdes

- with 20 per omt modlum hyivoxids solution in exdor o Pmove the

| — The sixture was then exbracted vith Skellgsolve *3°,

| ¥ho Beligeolve selublen dried, £11tered, sod sslveat swsoved by

. desiimsten. The residae was & le yellow llguid waloh solidified

| 6a ovoling. This mtorial wes owyutallized from ncetens sl the white,

| wasy omyetale cbtatoed melted st G1.54%0. Reoryet:llisstien from mihgd
~ #tiyl ketone raised the seliiag point %o 88.8-63.57C. The mother

| iquers, upen ewporetios, yielded further suall umntiies of Wb




1solation of Juzzoviyliene (1)

mmmuumurmmmmmm
&mmkmwus&«-am:mx-ﬂwm
20 per cemt sodiun hyiraxide ®lution for eae hour nd then extrested
with petmoleas other. The petrolsusm sther solbion wae dsfed, £l erod,
&ad the solvent remowved by dletfllation. The meeli.uo wne o brown ofl
whieh 414 5ob 6014418y whon chilled in so 10e beth. Tho addfttcn of

-wxwmmmumoq-mwmon. Tais ofly
uaterial, which measured 37 ml., was frectdocanlly c.mmum.
m-ng-h-m 2a eleotrically heated ofl bath.

Froction 1 distilled over at 63-71%0. cnd wes mtirely methgl
aloshel. S4noe no move mebertal ome over wp o 19770., & Hosdts

motal bath was substituted for the ofl.

Fraction 2 d19%illed over at 20028090, and ocrsfsted of 36.8 si.
of colorless, symuy ligid which !nd @ ploassnt, n-omile olor.
muummuummuuemm sodfus hydroxide
mhuulwﬂ hpdroohloric aolds Iy dlsselved ia
sonosadretod sulfure acld forning & pod-violet soltlon »ith the
evolution of leat. A ssall postios, dssolved 1n o-sbos betwachloride,
mpldly redaced & 2 per cent solution of palassfum romanganate.
daother portion alse »midly desslorized a § per cont solution of
broxins in cawdon Sebmohloride with the ewluwdion of hydmgen brouide,
A few dvops of the Mguid was wived with ecncentyetod mlfurie eofd
ombainiag & omyetel of vanillie® and & vinletered color vemulbed.

SPaasn. Asta Helv. 17, 101 (1943).
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| The tests with browios, perssagswite, sod vaniliin ‘a sulfurio meid
indicsted that the compound was wasaturated.

Then Sested with forric ohloride solubien, 8¢.!ff's reagent,
and Pebling'o solution, the mstorial gave mo Pesetion. With Tollea's -
resgant, o bluok precipitate formed aftor & shopd time. The substance
was perfoosly =dseible with acotyl chloride, dab no heat wes predused.
hen water was added to the =ixture, & second lsyer formed, but the
odor wss 14ttle 1f any dlffevent from that of the o+iglm) material.
A sfore boiling poist® wme doteswined and found %o he 269°0.

The propertien cheerved for this 1iquid Sve su:gestive of
m,.wo;-’m.n:?umhmnamfc.
&t 750 e Bg. by Sydwean. Wallseh, who first 1s0):ted the coupound
~ froa cloves, reported that 4% dtstilled betwoen 280°C. sad 200°C. st

. etuospheric pressure. A3 fsclated from plamt sourcoes, caryophyllens
15 & nixture of Shyee kydzooasbons, o, (=, a8d Ve (or 180)
osryophyllens. I% 1o very possidls that the mterial isolated ia
this lavestigution is & mixture of the three fmomers.

Frection 3, the residue fron the frastionsl &!sti1Matdon, wee &
dark-brom, viseous 1Mguid of ebout She consisteney of molnsses. This
meterial uas dilubed with soetone and & heavy pwecisitate of yellowlehe
byown substonce wa formed on ccoling. This presinitate was £iltered B
off, dlsselved in purified petyoleun ether, Nurite added, mnd She
nizture boiled for ten mimubes. The cheropsl was 7il%sred off, the
solvent ewporstod, and & yellowieh residue dddelood, This wae

WO‘W.‘%*‘“’:“ Idantifioation of
mm'““"
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9.2
denolvad 12 Denssoe and sheken with activated aluslmam oxide, slloved ¢
to stand, the adsorbent filtered of7, and $he solva$ eweporated,

The residue wie oxyetallized fyom acetons sad & orip of mow-white
oryetals melting at £4-56°0. wae dislsed. Recrystallisstion from
chlorofors was attemtoed, Bub no oryetals formed. Heerystallisation
from scetone gave omyatals melSing ot 60-82.8%. ™mis =aterial had
@ waxy consistenay and prodadly was more of the by lwoeawbos previcusly
desoribed.

ImgMon

. ‘Tyestion B wns f1)tered and 10.4 gmns of 147% yellow oF buffe
1 ooloved powder wee 10£8 on the filter peper (Pmetion Bel). 1% wee
drled ia the wooutm oven ot 100°0., after wiich 1t was dissolved in
500 ml, of 95 por cent etiyl deohol. Tho yellow solublon wee vediumed
~ for 10 misutes with Norite, filtered, snd the ali 81y yellew 7ilésese
- dllowed to erystallize. A yleld of 7 greme of pum white owystals
molbing 8¢ 307-300,8°0. (wmorr.) woe dtaneds T mother liguer
ws agnin reflused with ohavcosl for 10 mimbes, £ 1besed, and
Goncentrmted. Upon Sooling, s econd osop of 1.5 sme of oxystals '
seliing ot 306,5-200°0.(uacorr.) wme obtaineds 4 -dzed melSing
polat of the 30V-309.8%0., fmction with & kaows se-ple of olsanolis i
201d (mps 307,85-300,8°0.) showed no depweseion.

The filtrete fyom fmetics Bel was dlotilled unier carbon
éloxide on & stean bath. Distiliation was gontiausd uctil the woluse
of solution remaining in the flesk messuzed about 00 ml. This wee
treasforred 0 a beakar and heated on & stean bath undey & stress of P




sarbon dioxide until Dotling consed. The restdus mes & dayindrows ¢
11guid possessing the chemateristio odor of sugmol (Frection B-2).

fmation &

Fraotion 0 was f1ltered snd 23.5 grene of palowyellowish or buffe
Solered 90lid wae loft on the filter paper (Femotion Cel). I8 stdll)
 sotained the odor of eugenol. The materisl was dried {a the vecuus
(oven at 100%0. snd & seaple of 2 grmo of the drie: substsnce was
'muummomdnﬂ. Crystois melting ot
298-300%. (wnoorr.) with slight decomposition were obtained. The
sother limor sae greenish in celor, The erystals were sgain
srystallized froum sbselube methyl slechol, the melting point eing
to 300-308°0. (uncorr.) with slight decosposition. A third eryetallisstien
fr0 meAdy) alochol had 56 effest on thie mlting rofm. Reasystallise
tion from absolute ethyl alashol reivod the =el8dn: polnt to 308-308%0.
(uacorr.)s A wized m0iting point with a smmple of slesnolie seld
(mepe 208.310°C.) ehowed no depression. The greesish mother 1iquor
fron the 290.306°C. fmction of cxystals depostiteld nore esystals upen
staadlng. They nelted at 308.208°C, (uscors.).

The filtrate from freotion Cel wao dlstilled under oarbon dlaxide
in the same mamner as deserided under frection B, The residue
~ consioted of = dark lwews 1iquid povsessing the od-r of eugmol
 (matden 0-2).

A




Evepummbion of 8 Nothy) Ister

The entize 0,661 gmm of cxystals from fmection Gul melting of
208.308°0. wos esterified. The seaple wae dissolvod in 5O sl. of
sbsolute methyl aleshel, Ol gram of U.S.P. potascius hydrexide asd
0038 al, of dimethyl sulfate added, and She mizturs veflumed for
B hours on & stesm befh. 4% the end of this Sime. 18 wes poured fute
wtor with the formtfon of & wilte prectpitele. Tida wes exbrected
with other, and the other solution washed Shree %500 with 30 ml.
Wdlmmmm”mﬁawum mm
m-nm.m-ommmmuwumm.

maskity of wnite, flooculesd msteriel, flasclible in eithey of the

wlvants, mmumnucmmuu. ‘

polyayelle scide sach ae olsenlic eeld. T el ealte of those é
8cids are asoluble ia Doth aber and ether, Sherefove, When erule

estorifioation produste are sorked up and the sthor solublens ase

"muum-mmmm.yntmnumu :

i
i

precizitated as the sodius salt.

_ The precipiteted mterial was filtered off, the ether soludicn
washed with wstor, dred over cahyirows sodlus sullate, ani solvent
resoved by evsporedon. The residus was orymallized fyom eyl
alochol snd the w:ite, needle arystals obbeined moited shasply ad

196-199°0. A wizmed ueltiag poted with & knows sevile of methyl

cleasolate (m.p. 195.200°3.) ohowed mo deprossien.




: abtemtod SspoalCieation ol She Selid Jater

' in stteurt was nade to Seponify She sothyl -ster by Pefluxing &
methyl alooholie solution of i with sevesal peli ste of potassium
hpdreuide for 3 hours. The produet was woried ur n the usunl wey
and after oyetallisstion from methyl alechol £t selted &t 199,8+200.6%0.
(wasorre)s his indicated tiat saponifisatien v i nct taken plase.
This diffically of sspontficstion is cmmesterietic of osters of the
triterpane asids where the tertlary carboxyl groun i otrongly hisderods

Zmgtion i

! immnmnnmmmuncmmmu-
‘90114 was Lef¥ oa She £ilter paper (Fmotiea Del). A perdien of
this material was exyetallised from othyl aloohel after detlosd sing
| with Jomte. A asep of ruse wiite, needls cmystols melbing ob
808311, (unsorr.) wee dtadned (Fyestion D-1a). Two sove orope,
| cbtatoed by eonsentseblon of She sother 1iguap, -ave oocbined aod
Feoryotallised fron odhyl alochol, Swo fractions f omystals belng
obtained. The first selted at 208-310%C. (wasorr. )(Se10) end the
®scond 8t 308.8-309,8°0.(wasorr, ) (Belo). The motwr liquers weve
soabined and gonsentmated, thres frectiens of or-stals being cdtained.
The £1r08 selbed at 2083080, (wnocrs.)(De14), the sescnd st 202.306%,
hmn.)(n-w.-nusuu. obtaled by ewpomifon of the mother
1 mum.nmmuw» ™o latter fmotion
| ws reowatalliged from sotdyl aloshel, the meltiig polm ¥ stng S
“‘e.!—un)w The nother lquw wa: cwaporated to dFynsss
k umm.unnm«-omnmb)

L -

g5



A further purificetion of the ewstals selting ot 308.210%0.
(frection 2o10) was atteupbed by the method of Docge. Although this
-nmnuunm--umpmnqmmmm
mm.mmmmunummuam-m
‘rmmzmmwmwumwmcmup
| "hich =4ght be ywesent. Dodge hed found Shet olenaslie astd esuld
| Do freed fren euall escunte of contenimting urmnlio weld by taking
, Sdveatage of the lesser solubility of the potasstu: sald of oleanclie

6014 fa alechel. Thepe was no vessoa 8o Boliewe tmt uwrooiie acld

1 mumnmm,mm-nmumu
& geneml oo to Pemovs asy impurities whothey of ncldie matare op nod.

,@mun—-cgummmmnn.c
ulammmmm-mumn.emnr
%o hour, The molution wes fltered whils hot and the fAltsete allwed

| %0 000) slovly. Lasge nesdle sxyetals of the pobasetus salt foresd.
hqmaamm.amms-:pmamamm.
| he solutien filtered, and Sbe salt Pepresipiteted by the additien of
| mten. T mowehite rrestpitete we filtered of:, dlesolved fn
10 paste of cold sethyl alechol, cad o elight emsess of cencenbmbed
| Iptsvhloris asid adted. The eatise wizture solfdified fnto & wase
[ of wnite caystals. The nixture wae dilsbed with ®ore methyl aleohel
| 8ad the emyetals 7120ared off nd drted. The merisl we Shen
| omstalitesd from ethyl slashel et 3.2 geme of v.ite, needle Smyetals
 malttag ot 200.310"0, (wwadv.) we hataede Gomecdsebion of the
| Bother 1iquor gave & 8c0ond orop of cryetele meltin; 6% BOV.6-300.5%.

ks
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{aneorr.). The mother liguor was evapsrated to dryness and the resiéve
welted at 305-208%0. (ussors.)s From the resalts it appeave that me
other substence was rossut, at least in detectabl: sacunte.

irusyeldon ol an seetals

4 saaple of 1 grem of fmoticn De1a was scetylated by dlssolviag
in 5 al. of acstic anhpdride and 10 ml, of glaefs) ncstis aclid snd
ﬁuuu.nmmumam. A% the end of this period,
the mixture wes poured into water, the presipitete which formed
filtered with suetlon, and weahed sucoeseively wit' B per cent sodiun
bloarboaate Solution and water. Tho dried profust wme orystellised

. from othyl alochol and the witte, needle oryetals -Mained melted

80 265.5-207°0. (unsorr.). A umized melting pots vith & seaple of
soetyl olemnolic acld (mep. 264-280%0.) showed mo apressien.

&

Lmatilon D=2

The filtrate from rmotion Del wen distilled under earbon dloxide
o8 & stean bath and the residue coneisted of sbout 28 =i, of dark-bwown
liguid possessing the charesteristic odor of eugemol (Pmotion D.2).

Imation B

Fraction & wes filtered snd 10 grase of byown!sh saterial sas
obtalned which contedned some of the rowdered erude drug whieh
#goldsatally spilled 1ato the sxtraction flagk (Fe.ctien 21). This
fraction was divided inbo two parte. One part was dlssolved in ether
el f1itered to romove the orude drag. The flltmsto wae sveporeted 0

ummmmmnmmnu-mamx
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aleohol sad Dengens. The Pesond rortion of the £r.otien was peflused

in & wizture of ethyl aloohol snd Denséne, F1lters: while hot, and

the filtmto added to the algchol-densens solutdon of the fires

vortien. This solublon wes decolorised by boiling o th Hewite for

10 mimabes and filtering. The £il8mte, upon cooling, produced a

- lango csop of cacv-shite omystals melting ot 2073970, (unsorr.).

Concent ration of the mother liguow yielded mope or 3tals zelting 88
802.307°0. (unoerrs)e  From the melting poisds, thete twe fmotions

were assuned to be oleanolie seld, the latter &n lese pure fom.

Lrepnmntlon of s Astede

The Sruotien of oxystale above welting o 305-307%0. ves acetylated
by @osolving 4 6 ml. of acetlo anhydside sad 18 rl. of glootal
acetic acld and saming on @ stenu deth for 3 hour:, The wixtuve was
then poured iato S0e wter, the pweoiviete flltercd off, washed with
6 per cent sediun dloasdomate solution and water, cod dvled. The
product wes orystallised fyom ethyl alochol and the white, noedle
oryotals obtained melted o8 302.287°C. Neoryotallimaticn fron zethyl
aloohol raised the selting polmd to 263.284%. A -imed meltirg poiod
with & smple of asetyl olemnolls aold (mepe 204-225°0.) showed no
deprecalon,

Zragtion B=23

The filtrete from frestion Bel woo distilled usier casben dfowide
on & sterm bath and the residue conslsted of aboud 20 ml. of bvewm,
oily 14quid sooh ne waa obtalned froa the cther frudtiens (Fmotien He3).
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The work dosoribed above ms falled to show tho prosends of any
triterpene derivetives in olove buds cbher Shan Sho previcusly isolated
olosnolis acld. All fractions of selid matostel wish preoipitated
during extrecticn wore Shows 8o de olesnolis seld, :imtified Shrough
189 soetyl derivetive aad methyl oster. Ho obher co11d mterlsl

was isolated fron the nonesaponifisble portion with the exception
of a hyisoosybon, rrobably a-trisscmme oF nehentriavesiane, which
a0 0ot previcusly boen reported os presemt in olovos. Plamlly, &
1teuid produot, whildh erreared So Do eamyophyllese, & prevously
fsolated ssaquiterpene, was aloo cdtdlned.
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V. SOuR DERIVATIVES OF PRITEMRIID CONPOLEDO




datreduation

The sinilasity Detwesn Sho storols and the teltorpene derivatives
ws polnbed cut on pe 2 ¢ I8 wao thorefore Lmdereciing %o debermine
whother certain eterel derivatives which hod prove! of wlve ia
isclations, rurifications, and ¢ mosformtions eoul! be applied to
Shs triterpsne slochols sad aeid-slochels. If %, udh dori wmiives
aight prove of value i efmilar isclations, purific teone, aad
tmm in this field. The work desoribed 2a the following
denle with the preparution and attemted prepssutio: of wome of
those dorivatives.

.i




BEA ¢
Ia 1532, uup-:)m that hydro-aremtie o sondery l cohole
oould de dletingnished from tertinry aleohols by thoiy weaction with
triphonylohlomuotme in yridine. The secondary lochols forsed
trityl others pendlly whilo the bortiary aloohols did nok react. We
propared the t24tyl ether of cholesteml and weportcd its pmoperties.
m...m"'l....u... trasfors hydrozyl groure to
earbonyl group® through Sho Swityl other. Nor eman'le, Srense
dehydrosndrosterone could be gonverted to the Srity  ether, redused
to the trityl ether of andvestensdiol, esterified ¢ the J-trityl
sthere17-acetate, and n:.;mn group removed to yield Sestostemne
agetate. BSoveral retests huve been dtained for tho preperetion of
comnounde suah 28 tostosterone by the thermal decor:csition of &
triapyl wethyl ethove of moxbors of the eyslopestancepolyhydrovhonanthrens
sortes,
It wee rensoned that @ ~amyrin night pessidly be converted to the
koto compound through ite triSyl ether and 1% wus with this ides la
nind thet the followlag prepnration of ( ~smyria trivhenylmethyl ether
wio sétenpted.

Lranapsticn of Ixichenviehloponsthone

& quantity of studenSepropared ¢rhonylmethyl sloohol was
varified by orystallisetion fron 85 per cemt ethyl uleshol, the rure
product melting of 160.4-181%0.* A smmple of 20 grons of thie compound
was placed in & dmy, round-dottomed flask sad encmgh acstyl chlovide

*ill melting roiate sye coprested.
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to mike & paste (shout 15 al.) wne added. Aftor %o daltial vigowous
renction had osnsed, She mizture was hested under r:flux on & stesn
iﬂlﬂm.ﬂ”lo-l_ acstyl ohloride to diescive the solid
mberisl (aboud 10-15 ml.) wee added. Upon eooling in an fee bath,
almodt oll of the uiztuve solidified, The sunll acvund of eupernatent
liﬂ‘mmﬁaﬂlhu&h“.nm:“nﬁoux.l‘hl
oixture of duy pelroleus other snd acebyl ehleride. The solution was
MhouMMaﬂoﬂluunsmbﬂ.mI.
widte, cublosl oryetals of Srinenylablorowetinge orystallising fron
the solvents. The owetals were filtered off, and aiter dwying in @
vicuum desiecator for 30 almbes, were found %o melt ot 119-113.6%0.
mmdmmmuumor-m.m
a8 2111370, 4 total yield of 18.5 grse was ®teised (86,4 por owmb
of the caloulated Sheopetiocal).

Zrezapeiion of C-jozein

4 ssmple e: 1.6 grms of ¢-soyvin acetate (m.n. 239.5.240°0,)
fvoa Ditterswest was saponified by refluzing with alwholis potessium
hydroxide on & otoas Dath for 3.8 houre. Adoud 10 =1, of dengene
sis added to foollitete solution of the asedatae. After the peflux
period, the nizture wes poured imdo 100 wtor in & oopnretosy fansel
mmmmomntom-ummummm
of other. The ether solution was wshed with water, dvled over
anhyivous sodlum sulfate, Filtered, anl ether pencvel by distillation.
The rosidue was diesolved in hot coetone and allowed to stend overe
night, long, seedle cwystals forming in the solublon. These welghed
Go? g nad 26l8ed 88 198-199.8°C, Goncautmmticn of the mctder




i
liquor ylolded 0u6 gwma of esystals melting st 187.8.100°%., Further
wotities of (<smyrin were ddtaioed tn Shis sev. wannes.

Athompbad Teitiation of Coimpin (1)

¥or this experiment & 10 =l, Srlenmyer flas was daked dry at
110°C. for 2 houre, fitted with & reflux condenser comtaining & calelum
qu_mm.upmucm-m mmmm
by sllowing to etand over potessius Ndwoxide for 24 houws, refluxing
over Drlerite for cne hour, sod then AeNilling, valng Sn 811 glase
apparatus, into o flask costaiaing potessium hyir:xide, A sample of
0.8 gren of Ceanyria arted ot 120%. 10 & weuun oves for 3 houre
ws placed 1 the rection 7lask and 0.8 grm of ¢ riphenylonlovousthens
and 2 mle of dry rysidise were added. The =izturc was then hented
sad the 2011ds readlly disselved. Heating was thos oontimued for &
total of 7 hours, oryotals foraing fa She solution after 4 hours.
The yellow simture was thet dfluted with fce wator and the reesipitate
which forned extyacted with 3 porticns of ether. The ether solution
was washed onoe with sater, Seice with 2 per oemt mnwouu.
a8 ogain with vates. Theoe washings wers condincd and extracted
cage with ether, Sho other solution belag added ¢ the =ain ether
extraot. This was then weshed with halfesatumtc’ sedfun bisartonste
solution snd then with waters The solutions wewe 207t cold dy addition
of 1se ot interwile. These washings were alse ezt aoted vith ethep
end the ether solution ndded to the min other extmot, This extmob
was dried over anhyizous ecdium sulfate, filtered, and ether Pesoved
by distillation. The restdue wee o yellowish-shits S04 welghing
0,780 grex (99 per oeat of the osieulated Sheorettsal).
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The omde prodiot wes or etalliged frou 2cetons aad 220 wg. of
long, ncedls oryetals meltiag ot 197.198%C. wee cbralued. A wized
weltiog polnt with @ -saywia showed Do depresslon. Upon stamding the
mother 1iquor deposited 84 vg. move of Cemysin sclting 88 196.197%,
Conoentration of tha sother liguor gave 178 ng. of subebtance miting
ot 150-180%. A nized mlting poind with tripheny) carbimel showed
ne depression. Evepomation of the wolher liguor t- drymees gave 200 mg.
of brownish resitue whioh wee oot further investis ded.
Attamted Tritzistion of £odametn (1)
The tritylation wes repeated on & sample of 500 uge of (C-euyrin
drled ia o woma oven o8 115%0, The eoperetus uscd was o slde-armed,
@ daeh test tube which was dried by uselng & etrewn of dry hot oy
thvough 18 Zor 15 sloutes. The sasple was plased 1a the tude, 600 uge
of Sriphenylohlovomethans and 8 ml. of dwy ryridine sdded, the tude
tlghtly storvered, anl the nixture wamod os & 9te:a bath for 24 houre.
The solid material a1l dlssolved withia 10 simutes, bus after 3 houre
soms material oxme cub of wlubfon. At the end of the hesddag peried,
the =izture wae light-drowa and contalned some epystale. This emude
saberial was worikted up 88 previcusly desorided. A sield of 1.003 geene
of produst was cbtained (138 per cemt of the caloulsted theopetiosl).
This woe omyotalliised from aoetons aad 168 ng. of czystals =eliting
o8 206-199°0. wae odtelned. Conoeatmetion of the -cbher ligues gave
143 ng. wolting at 182-107°3. Concentwston of Shis mobher liguos
gave 61 mg. wolting et 192.196°C. Further comsent ~s8icn of the mother
liquor gave two nope arops of orystels welghing 98 »g. and 300 wg.
ond seltiog ob A67-170%. and L67-100%. resypectivelys Tue scbbes
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quor was owporeted to dryuess and 278 ng. of Brom, olly metemial
w8 obtatned. Oaly 68 og. rescined wmasounted for. Fyon the melting
polats, $he substanses obtalaed apreared %0 be (~ayria, trirbeayl
carbinol, aad nixtures of the tuo.

Atteamted Rrivuietion of Codmarin (XL

A thivd sttenpd to rremare a trityl ebher of C.amyrin was mde
using & dried, stoppared, 80 ul, rouniedottomed fliogic as the rescticn
vessel. A ssmple of BOO uge of dzy C-sagrin was riaced in the fimsk
uamu.«mmh--uxd. of dry pyvidine and
the =izture hested cn o otean bath for 73 houws. /b the ead of dhie
tine, the mimture, whieoh ked eolidified, weo reflured overs low
fiaee for o fow ndmutes and it Sumed bisgk. The reastion oixtuwe
sas allowed to stsad for 48 hours sad was Yhon werisd up a8 before.
A swude yleld of 979 g of broenisheblack, olly c:terial wes
cbtedaed (124 por cmt of the caloulsted theoretic:l). This was
ceyetailized fron acetons after belng pamially decolorised by
boiling with Horite for a fow simbes. 4 evep of 141 nge of white,
noedle cxystale welting a8 193.194%0. was obtedned. OJonsentmtdon
of the mobher liquar gave 500 mge of 024 melting st 177.184%.
Swaporation of the scther liguor $o dwyness yielde o dariebrosn
posidue which was nod further lnvestignted. fAgnin the melding pofnte
indicated recovery of (esayrin fn falrly vure foru or mised with
triphenyl carbioole

Fron the results of Yhese three atteapte to vrepare & trityl other
deqﬂmitqumMMn‘ummmm
unier the conditbons esployed. It umy be added tlot the soaiitions




used in those attenpls wore somowhat zove dmestie tisn those wed W
Jossphsan. i reactions wore carried out at wos Lmparature, shile

thede wore Jun on & steom bath and for longer pericis of Sime,

fteric hindrence may sleo be & faotor in the fatlur- of $hds vesction.
Since the hyivoxyl greup of C-smyrin 10 atiached tc & cosben ateom
adjecent S0 one holding & gen-dimethyl gmup, $4 io poosidbls Shat

the position 1s sufficlestly himdered to prevest the exdrence of o
mdionl of the wegnitude of triphenylzethyl.




mxmﬁuuwmcm wolden 1-werslon, foasd
thet whon the petolusaesulfomtes of certeln spbic-1ly sotive aloohols
wore veflused with pobascsium carbomte ia waricus -lochols, be was
sble to sbbaln othere of opposite sonfigamtlen. rsm:)ommm-
procodure $0 romtie sulfonntes of some of the st mls sad wes able

to dbbaln lsowris obhers. Jor emmole, choleater i-petolusnesulforate
wien botled with metiyl sleohol guve She normnl o lestesyl methyl
sthor, WA when pobassiun sostate in methyl aloohol wes used, be
obtolned an 1soverie other first thought o be of he opd configurstion.
T0 we dnter shomm by 1140 and hs chool 80> the metdyl sther

of Lesholesterel, & fach oonfimed iy Hellbson ob olo

Aslthough She dasic .tm.}mdﬂntl“mﬂ ie oush as %o
proclude the formmtion of an i-compound, i was of inSer«et %o wee if
the ncrunl methyl ethor of G-anyrin o 188 eploer could be prepared
through She p-tolusacsulfomte. The Possidility of the formtdon
oF aa evieacetote of (*-amywin by Loiling the peto.usnssulfonate with
M-muun:;nuunmm invest!gated.

Frecdenboemg and less found that scoondary and dertiawy hydromyl
groups oould be differentinted by the reuotions of Sheir petolusns.
sulfonyl deviwedives. ihen rescted with hydsegine, eailine, Seluldines,
or diethyl asilime, petoluenssulfonio noid wae split out .Cho”
segondagy alschols with the fommtica of an uasstureted compound.
um(-qvhmlmmm.m. it was deoided
to attampd She prepamtion of an sayrilene thyough the p-tolusnesulifomte
by resotien with rywidine.

)




Lrmpereian of Sholesterylop-Yoluenesulfomte

In order to test the meagends &nd avparetus to heo used ia prepering
the petoluenesulfonate of @eazyrin, the reaction woo first mun on
sholesterol, elnce 188 p-toluenssulfonnte is knows. 4 sauple of 481 wg.
of gholesterol, provi-usly dried in o veouss desiosotor for 2 hourve,
wes placed fa o 6 inch, sideeorued toot Sude whidh hed been dvled Ly
eoing @ strens of hob el » through i, To thie wee added 501 mg. of
p-toluenssulfonyl ohlovide and 1.2 wl. of dwy pyridre. The Sube was
ightly storpered a0d the contente supresd on & eten: bath for & fow
minates watdl all the eolid mberisl dissolved. It :us then cet aside
at mos tayomture for A.H houre.

ite posction nixture wee wowked up by the saze - roosduze that
ws used in working uo She cupvoned t¥ityl ethers ducoribed om pe /05 &
The emde product weighed 630 sge, 85.3 per cont of the celoulated
theoreticals OCwystallisation frem aselone gave 600 g. of srystals
molting at 132.130%. A wized welting poist with & nown ssaple of
cholestaryl petolusnosulfonate (mepe 133.132,8°0.) eowed no depression.

Exmanstion of £ ~inypin-o-tolaecemmllonste (1)

4 sample of 804 nge of (-smyrin, previcusly dried st 120°0. ta
& wosmn oven for cod hour, was placed ia the side-ared test Sude

doserided above. To t:ie wee added 618 sg. of petolusaesulfonyl chlode

- and 1 ml. of duy ppwidine and the tigidly stoppered tube werasd on &

Stess bath for 15 coutes, the solide Alssslving aft.r § simtes. At
~ the end of the worniag poried, two layers of liguid seve present, bub
| the cabire sizture solidified after stsdisg overnight. The seaction




& " produst was worked up ia the mmaner previcusly descrbed axd & yleld

of 0.548 gram of lawge, hand, trensluoent oryutale 'me chtsined

(80 per cemt of tho oaleulated theorsdioal). Uryst:llisetion fyom s
vizture of eestone, Densme, and othyl aloohel gave 230 mge of ’
orystals welting at 124.13790. with desompost tion ¢ @ deep-red liquid.
Consentyation of the mother liguor gows an eddidic:l 79 ng. mving
the seme welling point. These tw cxpo were combined sad yeoryotallised
from bengenc. The banl, trenslusent ovystals dbeolied melted st
11719070, %0 o ved 1iquid. Reorystalligation fron acetono-bengens
(@14 2ot alter txio melting polsd. Aschher orystdlll:setien fron
acetons gave arystale selting o8 114-115.8%. %o o 23 1tquid.
Gonseatrebion of the moMher liguor gave sose omstsls with the sam

melbing polab. A gualitative test for culfur® was onitive.

Ermamstion of C ~Soyzinep-tolnsmemifonate (1)

In order %o obtaln @ larger sample of the petciuenesulfonate
of (enapria, the propsretion wse Pepeated oo 1 gm of previcusly
dried (-amyria. The seopls wes placed in the sldc-amed test tude,
1 gren of petolusnesulfoayl ohloride added, and both s0lids dissolved
ia 2 al. of dzy pyridine by wmming the stoppered tude on & oteam bath
for 16 mimutes. The mixture wia oot aside abt soom temporature fop
43 hours and worked up =0 before. During the ethor extmotion, &
considereble quastity of solid did not dlscolve., Thds wes filbered
off eand 700 mgs of wiite, orystallise material meltiag at 199.5-130,8°0.

*Shriner and Fuson, “The Identification of Crymio
Compounds®, Ind 2d. (1940), p. 113,
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o & red liquid was obtadned. The orude produst obtiined fyom the
siber solublon welghed 539 wge The Sotal yleld wis 1.000 gooms or
93 por cent of the enloulated theoretisal,

The 569 =g. tno\uu.'m cryetalilged frvem acotomm-bename,
yiolded 377 gg. of lamge, avd cxyetals which melted ot 183.194.8%.
{decomp.). Gonsentmation of the mother liquer gave 76 ng. of noedle
Wumnn 127-138%C. (dooospa)e  Pumtihe# corcentration of
the nother liquor gnwve 100 ng. wltiag at 130.132%C. (decoup.). The
700 ng. fmction was codined with the above Shres ¥ moticns,

- mecryotallized fron acectone.densons, sal two ovops o lamd, Smaslucent
L orretals were cbietasd. The firet owop of 914 ng. nalbed ab 117-118%.
(decomp.) and the Swoond crop of 191 ng. =elted ob 176.198%C.(decoup.).
4 mized melting polmt of the first omp with petolusissulfonie sold
{mepe 108-108%.) showed & depresslon of 1-4°0. NHowwver, the seid
1880)f 14 ok melt with decomposition. A qualitative Seot for salfup
oa the 117-118°%, fmotion e peeitiwe. A sasple of this Fmestien
was dried a8 70°0, 1n & weouun oves Sor 3 houre sad overnigh$ in &
vaoun: desicealop and 2 maore onrbos and hydyegen en.lysis mmde with
the follewing rosultor '

Calsulated for G fie 0.8 O, 78.850; B, 0.78. Joendt O, 76.48)
R, 9.07.

Thess Pesulte agree woll with the calouluted pescentages sad
the covpound was peobsbly the desired ester. Althoush the =imed
melting point of the rroduct showsd 118t1s depressio: when mixed with
petoluenesulfonis azid, the product could not Mmve Lioon idendicel with
i%, otnoe the calouleted cuzbon aad lyniregen values JoF the aeid ares
Gy 45,80 B, 4.08.




& thisd saaple of the petolusnesulfomnte was rrmared i omder
to odjain encther csmple. A ssmple of 644 ng. of C.suyrin wes
rescted with 680 ng. of petolusnssulfoayl ohloside ‘a 1.5 nl, of
pyridine a9 previously deserided. 4 yleld of 860 n3. of ethereizeoludle
matorial and 111 ng. of ethereacluble mterial wae Dtained (110 per
emt of the ealeulated theorotieal). Jaystaliisation of tho corbined
meborial fyom asstonse-hongene gave hamd, tmmelutent ewystals malting
88 124-138%C. (decomp. ).

Atdenchad Beeotion of Coioupineo-tolusnesall: ahe vAth Nethrl
Alsoed

A oauple of 247 gg. of the pe-toluenesulfomnto “vom I was plaged
in & dried, wousdebobtomed flsak fitted with condenser end coldlum
ahlopide Sude, 80 =l. of solydrous methyl alochel added, and the
mixture Pefluzed on & steas bath for 35,8 house. ot all the sample
bad dicsolved and part hod turned voddish at the end of thie peried.
This wos filtered off cad 185 og. of compound melting ot 112-114%.,
(detoup.) mas odtained. The methyl alochol solutica wag conventsmted,
cooled, sad 31 ngs of white orystals molting st 120-151%.(deconp.)
weo obtained. Thio was cholon with 4 al. of other in the oold aad
#11tered, & gmy vesidue dolng loft ca the £ilter ropey. The filtyate
s oweporeted to deyness and the Pevidus omyetallized frou acotond.
Bord, tmnslucent ozystels melting ot 137.128%0, wore cbtained.
Evaporation of the sethyl aleobol mother liguor gove & residue of
aboud 48 oge of olly saterial whish pesisted atterds to oryetalliize 6.
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The results of 8:is oxporioent indionted thot the (2 ~anywin-
p-tolusnesulfonate had not rencted wth methyl aloshol under the
conditiong eoployed. .

Ahesbed »ad Potesalun Jadouete '

Siooe the reastion with methyl alachol et peflux Semperature dad
failed, the resstion wes tried agetn of & highw ¢ weratare sad sith
mm;@m Adowl 300 uge of the ¢ Solwsnesulfonats
molting ot 117.136%. frou preparstfon IT wao plscod n an 8 tosh test
tube with 300 oge of anhydrous petassius carbonate snd 10-18 ml. of
sabyiross sethyl alochol. The tube wes swaled of?, plaged fa an iwen
pipe, and tamersed in & dolling water dath (96°0.) for 2.5 hours.
after standing overnight the tudbe contained soce e spended solid
mtter and Goue purplish 80114 calwd in the bottom. The tube wee
agitated to @loperse the 90114 and hoated for O hours. A% the end
of tais tize, the Sube was opened sad the e ndents poursd inde wates.
umummnmunm.mm-m-q
with mter, two porticns of 2 vew cent hydvoohlow c aeld, one portien
of B per cont sodfus blosrbonate eolbica, sad wator, drled wer
sainyirous eodlus salfate, filtered, and ether removed by detdllstien.
Tho dried residue, wighlag 300 ng., was ometallissd from Gostens-
bensens snd fine, needle czystale nelSing at 135.6-128%, (dscoup.)
wore obtatoed. A miwed seltiag polst with the ster:ing produst
showed 00 dopression.
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4 ssaple of 191 mge of (~amyrinmp-toluensgal cnate Pocovored
from the zethyl alochol experinent was drled; dlesolved ia 6 ml. of
dwy pyridice in a stoppered Sest %ide, snd vamed ' & stess bath fup
40 hours, The brownish reaction product was then -oried wp da e
Sane way Bs i the preraration of (C-aumyrioepeSolucnosulfomate. The
arude produst weighed 162 mg. It vas omystaliiged fyom acetons.
bongane sad hand, Smnsluomt oxystals welting ot :28.6-128.8%.
(decomp,) wore obtafized. 4 gualitative Sest for nitmgen® wes negative.
A teot for sulfur was positive. A =ixed =0lting p-ist with the
starting materlal showed no derwesslon. These mo.iBe ars Dompwhat
mumumumu-mm. ( wamyrtions 11,
hod deen prevared by Dieterle of ol by beating 2 :ixture of (3.enyria, é
prtolusnesulfonyl chloride, =nd pyridine on o bolliag water bath fop
8 hours. In She reuotion deseribed nbove She p-tolienesulformte was
tosted for 43 hours on & stesz both and the starting wmterial wes
Pecovored uashanged s1though more dmstic Sveatmn) wae ewployed.
Presumbly, (@ -anyrinep-tolussesulfonste was forwd as 8n isdeormdiste
15 Bieterle's penction. '

Afhonctiod Prevarstion of nte C stauzin Acetets (1)

A saaple of 0.8 gram of (-azyPin.petolneasselloaste was placed
in » drled 35 ml, Zrionseyer flask with 20 sl. of abeclube ethyl
aloohol, 0.38 gram of freshly fus.d potassium agetcte added, and the

stiethod ¢ of Shwiner ami Fason, "The Yyetermtie Identificeticn
of Organic Soapounde®, 204 2d. (1940), pe 1M. ¢




~_ mizture vefiuxed ou @ steos bath for 3.8 hours, . ifter 24 houve &
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quantity of eolid saterdal pemined undiseolved in the alschol, bud
1% evamtually @lssolved Gompletely. AL the ond of the Pefiux peried,
the solution wae poured Smdo wator, the white vrecipitate oxtrected
9ith ether, tho other sclublon dried over sahyiro s sodiun sulfate,
£1ltered, and the other Pemoved by distillation. 'he rosidus constoted
of 337 og. of o byowaieh ofl whioh resteted all stieuphe sf
eryetallimtion fron othyl aleohol-bansene, acebono, chlovefoms,
petroleus other, dicmane, bengens, Bostage-bengwe, nnd methyl aloohol.

85200 all efforts ot cryetellimstion hed fallod, purificstion by
ehpomstograpnie adecrpbion was attenrded. The bromish, oily vrodust
was dloselved in 15 ul. of bengeno and 8dsorded on & column of § grase
of aluninas oxlde. AfSer developmemd of the ahvontegms the oolvms
w5 astruded, oub 1Mo thres Sagments, and esch 8. ment eluted with
30 ale of 6 per cend othyl aloohol in bengens, Tho Sop Segmend yielded
23 mg. of yollow, olly satepial, the comter segoen® 7 mg. of mterdal,
and the bobton segnent 3 nge The £118mmte ylelded 133 mge of colerlevs,
ofly residus wnioh would not omyutallise fron alechol-benseme. Vhen
the oolvent was ewayorated, & white @0lid melting ot 78-90"0. wae
obtalned. In sttenpliang to reomystalliise this matoriel 4% was
epilied aad lost., From ite welSfng polst 1% eppesved that gome
Penction tnd taken place, as tho melting polats of the starting pyodust
sad ovde O ~nagrin ccetate are moh higher then Shis.




Is view of the inconolusive resulte cdiained in the firet stteumt
to prepare eple (esayrin sestste, the reastion was cepsstod. A sample
of 0.6 gram of @esayrinep-tolusnesulfonate wes plecsd fa @ 50 ml.
round-bottomed flask snd 1 grem of freshly fused potsotum soetate
added. The solids vere veflumed with 20 ml. of abmolwte eyl aloohel
for 46 bourss 411 the solfd dlesolved and the niwtuse hod & elight
odor of othyl acetote at this tiue.

The profeat was woried up 08 defors sod Z48 ng. of olly, yellw
materfol wes obtadned. Reowystalligaticn from mgetc gave white,
mesdle orystals melting at 141-244%C. Comoemtratien of the mother
liguor gave o Second cyop melting ot 116-121%. Surher consentmticn
of the mother liguor gove oryetals melting et 120-1:3°C.(dweomp.), &
probadly vaveected starting mtorial. No wops exyotals oould be
obteined from the =other liguor and ewnporstion to (wynese gave &
brown oil. feorystalligetion of the 141-144°C. fm-tlen from eostons
gove crystals melting ot 149-103°0. Conceatretion of the mother liguer
gave orystale welting at 133.338°0. Reomyatalligetion of the 116-121%.
£raction fyom scotone guve oryotals melting &t 13%-128%C. OConoendmation
of the mother liguor gave & ssall quantity of ozyst:le melting o8
106-220%,

The vator which had beea used to dilute the orude meastion yroduot
durisg $he workiag up Procedure was fested for the < resence of sulfuy
by mating & fow nle. with 3 por camd hyirogen poroxide for 30 simbes.
Additton of barium ohloride 7.8. prodused & white tuidity fallcsting
the presence of sulfate. This 10 evideace that petolusnesulfonie acid ¢
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ummnmuomggm. Pl @ ~smyvin scetate te
reported by Rusioks and Wird to melt a8 126°C. i Lo peseidle tim¢
the 197.138° . frecticn cbtedned in :1e experizct 15 thet eowpousd,
but aot enough material wes sveiledle for furthe: identifiostien.

The sl guantity of the 14816970, fmmetion also mde purificatien
ead ident ifiestlon fmpmotiocadle.

Astemted Preparetion of Bole C odmupdn Sgetge (AL

Deceuse of the ineignificmat mmount of rwaoticn produsts obtelned
in the preceding yun, the reastion wee repeated . & lamger seaploe,
2402 greme, of ( ~agyrin.p-tolusnescifonate. It ms plaged in & round.
bottoned finsk with ¢ grens of fused potessium sc-dete and 00 =ul. of
ahoolube othyl alochol and rofluxed on o stesm bu'h for 40.5 hours.
Lll.lwhlh“lmhdﬂ“ll“ﬂ- murmm.&
conomabrated to 30 ml., tmensforred b0 an 8 fnod ‘est Sube, amd the
tube sealed and leated in an iren pipe ia & Dolling water bakh
{100°6.) for 20 bouss. A% the ead of this perfecd the Sude wes cooled
and & quantily of white, cwputallios materisl forsed. This was
fiitered off, the yi0ld belng 1.588 grume,

The eolid material wus woshed with water to reswe podassiun
agetste, the bBulk desrensing mterially, dried, =1d exyetallised
f70n sostons. A ovop of 180 mg. of cryevals melting o8 143.183°,

80 odisined. Compenbrstion of tho mother liguer gave 272 ug. melting
at 108.1168%. The firet fraction was meorystallized fyom scetonde
beosene after whish 18 wited st 160-184%0, Meor stallisetien fyom
othanol-dengens redsed tho melting point to 180-177°3. The opbiesd
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rotation of this materisl wne fousd %o bes

(057% 4 1009 (298 m. 12 2wl of olovofoms o, 4 1V,

i 1) _

Tnia sudstance, diesolved in sarbon tetrechiowide, desolorised
brouine in the seme solveni with the ewlutfon of hydregen bromide.
Asotner ovystallisation froc ethenolebengene i ad the weltisg neint
of the 7100, white needles to 167-100°0. A sampie of 82 ag. wee dried
for 7 hours ot 80%. 1o & vammm oven and ovemig i & desiccater
#ad @ maove corbon sad hy:rogen smlysie mde wis: She following resulSer

Galeulntod Sow Ogofiget O, 88.17; 1, 11.84. Tounds O, 67.9%

By 11,86,

~ Thie sanlyeis indicstes that retolusnssulfonio scid must hawe beem
9plit cut of the starting mterial vith the form:len of an unsaturted
lisinge. Sugh & resctien ehould rwoduee oae of t)e sayrilescs and

tho sounound cbtedned corresponds =0t elesely to (-amyrilene I.

4 comurisen of the properties of the two 18 show: in the following tables

Dnimown Comound  Commlime X

velting poind 167-108° 170198 (18)
[+ $120.%° (oanly) #112.9° (558,) (19)
Asnigets o, 0797 . 88.17
By 11.86 :. s

The flltmie of the origiml rosctiocn wimtur: was poured into
watsr, e procipitate extroted with other, the other solution dried,
filtored, and ethor removed by dletillation. A crude vesidue of 720 mg.
of a brown oil was obtelasd. Opyetallisetion fro- acetcns gawe 135 mg.
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of orystals melting ot 1035-111%0. ™his wes coxdin-d with the 108.115%.
frastion fron sbove md srystallised from acotons, sfber which the
oryotals welted ab 110.113°C. Recrystallisstdon £-on Bootons-beagens
seisod the uelting poish S0 197.8-130,0%. & eme:dlisstien froe
ethanol-bannene gave two fmsotions of eryetals. 0O coneleted of
ehiny platelets zelting ot 133.8-130.6°%0. The otd:+ wae o white,
eryotalline powder uelting 88 123.5-138°C. A miztum of the twe
solted ot 190-126°C. The opticel retation of the ligher melting
fmotion wes found to bes

v 05 4 1206° (303 wg. 10 2 ml, of enlerotors oy 4 1.08%,

3 1dm).

The optienl yotation of the lower melting frecilon was found

(o057 4 198.6° (2.9 mg. 18 3 ul. of ehlovatom «y § 1,41°,
i 14m)s

4 sssple of this lover melting frection wes dried ot 88°0, tn
& vagwum oven for ¢ houss wnd & maoro oarbon asd Iy vogon analyeis
made with the following Pesulte:

Galoulated for Spollat O, 80,17 N, 11.84. Yousdt G, 87.81;
B, 11,07,

Theve remlte initoate thnt this eompeund slen i3 & hydmecasben
miuuw. Tat thie coupound 19 nck the smme es the
167-180°C, fruction is indloated by the fact thet bth were foolated
fyom & emde product iaving an insdefinite selting roisk, Also, the

higher melting compound coneisted of long, meedle crystels while the
lowor welting one wme & powdeny steriel. It ie poroible, hewever, «
Sat tho 123.8-130%. f3uotion sad the 133.8-154.8"C. fmotien ave
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the seme (polymorphic forms), siace & mized méltin; pelot showed no
depression and sinde the optiosl rotetions wese fnirly elose, although
ummummuua-. bn‘wotumtam
ould be made beomuse of insuffisiect metertal.

i% is possible that these comcounds are oll wyrilanes, hydveonrbons
remulting fron: the loas of water from (.asyris. "o reletionshiy
of She 167-188%C. fmotlon to (easyrilene I hes ~ivesdy besa pointed
‘oub, The Swo lower selting frections o;xm rughly te (’.-mh- 1,
which Ing been Teepered Dy Meterle of o) by heati g (C-amywia with
Mmmnwmuuamuﬁmnm.
It bes alse been prepared by Wistersteln and Steln by pyrelyeis of
¢ -sayria bengoate. A compmriesn of thel¥ properiies 19 made belows

1 : Uaiada Soeunda —C atouilone I1

Nelting polas  223,6-138°  133.5-134.8° (mw g;
e, $128.4° (marg) ¢ 18.8° #129.2%(enoly) (18)
samlyele 0, 87,8 o, L (18)
: oy .67 B, 11,62
16,18)

A% lesst Shree amyréleass have besn rwerared frem (Ceamyrin by
various peens, bubl the otructurel 4ifferences Mwu‘:,ﬁ.hwd
prevaved by redustion of one doudle bond, 83wt in #ing A. Theoe
1iimwioe bave oot been stmoturelly differwmtiated.

The faot that this resction ylelded & hypireesshon instead of the

desd vod is not partiouiarly surppising in view of the vork
of Gtolls Be found that the petoluenssulfonades of the seturated
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starols having an epleconfiguration produced wosat.roted couvounds
ond p-tolusnesulfonis seid when hested with setlyl aleohel for ves
bours. For smmple, when She peSelusnosulfonstes ¢ pi-eholestensl
s0d epi-engostanol were Sreated Wmaly, A*%.chelostans sod & nev

asgostena Peedeotively were formed.
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4 Goviwative of the sternls whioh hae proved of vilue as s

intemediate in weriow Srenoforsmtions ie She pyridenium vtemyl

sulfate. Sobel and lmonlml’wn doveloped wetibods of ‘wemmying these

Suifates ond mve sugsest«d the possidility of using thes &n the

fsclation, theruul deconposition, and czidation of storola. Speeifically,

they crepared sulfates of cholestorel, dibsemcoholest ml, ewgosterel,

and lanosterol (@ triterpens) and recomded thelw poom #ties. They

found Shat Shese pyridonium etesyl sulfates eould be o.oily prepared

by condensing pyridine sulfur triowide in the presanve of an ezoess

of the stepol. (pantitative sonversion of the ebarols %o the

myrideniva sulfates eould be obtalised by wding m eme’ welght of

pyridine suifur Srioxide in the presente of pePidine eud seetie sahyiride.

Gne of the wont Sateresting of the peopertics discoverad in thely

favestigation was the ens: with whieh the ryridontum rdieal &n the

pyridoniua sulfates oould beo replaced by the cations < werdous salte,

asd thie was the besle for the prepasation of a series of cteryl sulfetes.
Sinse the stomols and one triterpene, lscosterol, hnd suececesiully

formed ryvidoatun sulfaten, there seemed to be no pesson why other

triterponsd would not react similaply. If 6o, the dorivatives
uight prove of value in Srunsformations similap ¢o Shroe of the
stsrole. The attesbed preparation of the pyridonius mifates of
€ ~amyrin, sathyl ureolate, aad uethyl cleasolate is (sssribed in
the following.




Ersmamticn of Fyxidontm € ~degria Bulfete (2)

4 suaple of 800 nge of (-sayria was drted ai 108°0. for cne houe
and plaged in & threc-nogied finsic omipred with - stirrer, esadeneer,
" and eslston chlovide tube. To tais was added 6.4 l. of dzy Demsens,
1 mle of dsy syridine, 1 sl. of aostio enhyiride, and 50O nge of
Fyridios sulfus Sriexide. The sixture was Shen hosted te 55«00 O.
in & weder beth for 25 nimubes. A% She end of $his t4ue the mterial

ia the flagk was a white, gelatinous mags. Aboul 25 ml. of dwy
peteoleus sther (Deps 66%0.) wne added to the ®oied mizture and the
gelatinous mass changed to & fiaky procipitate. “he mterial wae
ohilled &n the ice box for 2 houws, filtered with suetion, amd drled
1n & woowam desiccator for balf an howre A yield of 685 mg. of wnite,

podery #0144 melting 8t 233.5+335.0°C. wes obtained (83 per em of
the galsulated theswetisal).

The product was diseelved ia 10 nl. of oold, dzy chlovefors te
resové soy uareacted pyFidine sulfur trioxide which is ingoluble ia
chlevofoss. Howevar, all the seterial dissolved cad ehilling in sa
1ce deth failed to precipitete angthing, sc four voluwes of pobroleun
sthor was added and & heavy, white, orystaliie ;-cotpitate formed.
Ihie was filtored by maotion, dried, and found So mol$ et 331.235.870.
{403 uge)s A gualitative test for sulfur was pooitive, ae was &
test for nitsogen. A smaple of $his mterisl weo drvied overnight
@b 100%0, in & vaomus oves and soor corbon and hLiregen amlyoes
nade with the following sesultst

Gsloulated for GgollagSO.0giigiit O, V1.78; (i, DedS.

Tounds ©, 68.83, 08.313 N, 9.33, 9.13.




The low walues obtalsed for carben are exploisable ealy by the
ssswapbion of the presmeos of lupurities.

Erambion of Poidontun C aicurin alfate (11)

is omier to obtaln move of She ryridontms sulfate for further
reoations She prevaration weas popsated on @ samplc of 1.144 gmue of
@Mmqm-mm T thin was added
mn.um.xan.“umnumuum‘-.
and 1,14 grms of pyridine saifur Srloxide and the mizture heated te
26-50°%. on & wator bath for 20 mdmBes. The Proit wes werked up
20 before and 1.270 greme of woite, orystalline povder welling at
200-231.87°0. wos cbtalned (81 per comt of the ealoulated theorsiicsl).
This matorial wes dissolved ia oold chlereform, ocoled in the ice
box for @ hour, f11tered, and the filtmste d1lut-i with sevesal
voluses of petrelena others The rresipitated subotoncs was 118 eved
off sad Asled. A yield of 1,133 grems of while povder welting &%
230,8-933.0%3. woe cdtalmed. ualitative tests fov both nitreges
el sulfur were posibive.

Eroanstion of Sedius Coigorin Afate

4 sample of 600 mg. of ryridontum { -awyrin salfate was suerended
fa 12 wl. of wator, 12 nl. of 10 per cemd sodfwn calovide solubion
added, =0d the ~iature vigorously staken in & 60 1. Erieamyer
flask daring O houre. A% the end of this Sime tho flask contelmed
& foony, vhite preoipitats which rase 8o the Susfise. The mizture
w8 allowsd to stend overnight, flltered with saction, sashed with
water, s dried. The solld mbcriel was Shen wa:ued with ebloroSomn
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to rensve any uars: ded pyridonfus sslt sad dried ia & vaguunm desiccatow.
The white, powdery solid obtalned melted st 181-1:1.6%. and weighed

| 480 mg. (88,7 per ocmb of the coloulsted Sheowetical). The coaupound
@vs o otrong sodtun flase and left & waite restaus when igatted.
Ivaporation of the ohlovofoms washing game 37 ng. «f solld melting ot
251,6-202.0°0. Tuis evidently wes unvesoted starting mterisl.

"“‘WW

Frow the prevemtion of (‘-ssywin by saponification of ite
sostate sintlar to that deserided on P. 10 , was dtained & quanbity
of whits, needle orystals melting st 154-188°C. rystellisatien
fyon aovione gave & produot melting sherply at 195.186°C. Conoemtmution
of the mother liguor gave more omystale mlting o 184.188°0. Tnde
selting polnt is soms 1070, lower then $hat of puve C.smpein. Sinoe
the produot had Deen cdtained from known (-sayrin sostate, 1t wee
denided 8o attenpt & premamtion of the pyridonlun malfate to see
if C-smyrin with the proper melting polst eould e dbtedsed through
that deriwative.

& ssuple of BOO mge of this lowemelting procust was plsced in
the resotion flosk used defors end 1 ml. ensh of yridine and scetio
snhpi ride and 800 uge of Tyridine sulfur triomtde added. The
pivssdare reevicusly deseribed wes followed and = woduct melting
ot 206.309,6%. was cbtetmed. Thie wes dtssolve: 1a @old ehlorefoms,
filtered, and veprecipitated with petzoieus ether. The wiite,
evyotalline powder obbained melted at 231.8.533.570. A mized welting
poist with tho pyridontum Ce-sey?in salfate prevered in II showed no
Vi T0asion.




In order to obtain & lorger seuple of this vrofuot, 2,462 g
of the lowewslting product fvom (@ -mayrin scstate was rencted with
3.5 greme of pyridies salfar Srioxide in 3 ml. each of pyvidine md
sestio ashyiride end 60 nl. of bnsene, The ovuto rrodust was wosind
up 0@ before 8ol 3,008 gmas obtelaed (108.1 ver cent of the
theoretionl colculated ss pyvidonimm (C.omyrin wifate). It selted
at 229-251%0. After dissolvizg 1o eold chlorefor, filtering, snd
roprectpitating with petvoleus ether, the compoun. meitsd ab 232.6-206°C.
204 velghod 2,861 gmue (84,8 por semt of the Saloulated theorstical).
This produst also 434 not deywese the melting poi® of the pyridentum
sulfate of yure (-syvin. Frow this 16 sccus 1% She low.melting
produot =ust bhave boan oaly fspure C-sayrin.

 Che Dengenewpetrolenm ather mother liguop frow $his meactica
won svaporetion to dmmess yielded large, meedlc orystuls weltisg
8% 534.6-308.8°0. Reorystallisetion from acetens-bengme gave 117 oge
of owyetals selting % 200-200.0°0. A uized selting poind with
© ~smyria acstete (mip. 238.8.200°0.)showed no dopression. This
showed that om0 of the (-scoyria had Desn ooty s3ed By the scetic
anbydzide in the resotion simbuse.

Exmemtden of Soliua (atuzin Bulfata

1n ovder %o identify the low-selting product of (Ceasyrin acetate,
the sodiun sulfate dertvative wes propared. 4 sawple of 1.5 gmas of
mmmmonmwnmh

80 ml. of wabter and 30 si. of 10 ver cent sodfux chloride solution sad
the =izture vigorously shaizen for severel heurs. The white presivitste
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which Pose o the surfsce was fileored off with saotien, washed with
weter, dried, washed with chlopofomm, and dsod cgaln. A yleld of
1,308 gmes of white posder meltdsg ot 180-180.6°0, was obteined
(98.3 per cent of the Sheoretical caloaulated 8s sodiun € wsaywin
culfate). This mtorial wos apmrently tdemticn] with Shot ywerared
fron ( -auyris of pwper uelting polat.

Sinse 1t appoare! to be identieal with mow: ryrideniuva @ -aayria
sulfate, o pertion of the yyridonius sulfete pro ared fwoo the lowe
welting € ~sayrin wes hydrolyzed to detersine whother rurification
ad taken plese. A saspls of 800 mye of the concund desoribed on
/27 wis ddosolved in 50 =l. of 70 per cent mothyl slachol sade 28
vith hyizochlorie aold anl yefluted on & 8tean buth for 20 ninubes.
Ab the end of Shis timo @ floosulead, white precipitate ad forved.
This was flltored of f, dvled, and ewyetaliiged from acetone, after
whigh 18 selted at moo. Connent matdon of the mother liquep
gave ove compound =eiting 8t 154-108.8°C. Furtier concentretion of
the acthor Mquor gave omystals melting at 185.5-100°0. Frow thie
1% apoeased that 11ttle turificstion hod timen rlsge. Neither the
Ldeatity of the cotamimiing mmterlal, 4f any, no® the reascn for
the low nelting polm of the saponificsticn product of (eamyvin
acetate oould be deternined. The melting polme of the derivatives
vore idemtioal with those of pure (-cuyris, 6o it sseued thad the
low-relting compound st be ( -auyrin.




Sobel and “ﬂ’“ that cholastesel coul:d be dehydmated with
the formtion of 2,0.aholestadiend in uaatitative ylelds by & thermml
deconpoaition of potassiua cholestazyl sulfate ¢ cotanole2 comtaining
sodfun cotan-Z-oxide. The poseidility of eisilerly dehydzeting

(¢ -sayrin with the formtion of coe or more of the sayrilenss we
thevefore investigated.

To 60 ug. of sodfus dlsvolved with varsing ‘n 13 ul. of octenol-3
(beps 217%9°3.) in & 26 ul. Srleansyer flask was aided 300 nge of sodtum
C eamyrin sulfeto. The mivture wus vefluxed for onme hour, alloved
to otaad overnight, and thea reflumed for threo ore hours. The
peaction mixture wes cooled, trensforved $o & o: nystogy fuanel with
othor, and the ether soludion washed four $4mes ith water, The water
was exbrwoted onse with ether and the extmot adled o the meln
solution which was dried ov:r uahyivous sodium culfate, filtered,
aad other vezoved By dlstiliation. The ootanol- vas removed By
distilintion at 23 mu. Hg., the alochol A1stilling over bebweesn 130°0.
sad 138%. _ ‘

the erude product consisted of & viscous, davk-byown ligaid
which #0211 possessed the oloy of cotamol. Attete $o epystallize
the mterial from othyl aloohol aad frem acctone failed. It wes then
dtssolved in petroleun other, shaken with 10 gr-» of aotiveted
alunioom oxide, filtered, sad the pale yellow solution swapomsed So
dpyness. The reeldus, & thin layer of almost colorless, clear material
resisted stteaple to orystaliige it from acetone, Lensene, potroleun
sther, or ethyl Sastates
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Adtencted Themal Deeomvostticn of Sodtws ( -smpria Sulfete (A1)

#in0e 1o omystalline materiel evuld be obteimd from the firet
att apt, the thewmml desomposition of soifus (- myein salfete was
voposted using & lapger sample. To 200 ag. of sdiun dlowm lved in
40 ml. of ootamol-3 in & 100 ml. yound-bottemed 7issk fitted with
condenser sod oalolus chloride tude was added 1 /mu of eodium @ -auyrin
 sulfate. The mixtuse wes pefiused for 1 hour axl allewsd to stand
overaighte The 00114 hod not sll dfsscived at ¢ de tim sad was
Jolly-like in gonsistenny.

The prodest ves vorked up as before, but & (uantity of subetance
@14 o diseclve in othor and so wes fltered of 7s I% was washed
with othyl slochol, filtered, aud 03 ng. of whito maberial, which
turnsd 2 violet color when dvied, was loft on tho fMlter papers The
filtrate, upon standing, becnnms partly £illed with pums vhite plateleta.
Those ware filtered of f and 128 ug. of omystals selting variouely
st 180-100%,, 189°%0., 7%, 246.8%., 240.8%., end 180.8%.,
dopending on the mete of hesting, wes obtadued (“motfon 1).
Comentmiion of the sother ligquor gawe 271 mg. of omystals melting
o8 153%, (3). Ancther 46 ug. molSing ob 148-160°C, wes ocbtatned
by further concendaffon of the mother lquor (2). Busporeticn of
the mobher liquor to dzynoss gave ss additioml 17 mg. melting a8
152.104%. ().

All four fractions were ccmbined and reexysiallised from methanmol
snd 350 ng. of omystale melting ab 151.7-182.2°C. was cbtalned (5).
Goaoestmadfon of the motber liguor gave 8 mge moliting ot 100-262°0. (6).
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Purther consent matdon of the mobher liquer gave « thiml orep of 43 =g.
melting o8 180.181.6%. (7). Zveperation of the wiher llquor S0
dryness gave 36 mg. of Pesidue melting ot 149.8-130°0. (8), A mized
selting poind of frection 5 with sodius (eamyris sulfate showed no
depresolon. A portion of fmaction § wao dvied ot 90°0. in & weeum
oven overnight and & more cavbon sad hyizegen analyels mde with
the following resaltet

Caleulated for Ougfleg®0,Hacali0p G, 00975 1, 9,85, Founds
S, 69.9% H, 9.23.

7he other soludle portien of the reactfon profuct amcunted to
221 ug. of apparently owystalline mterial, Thic mae tdion uwp in
othyl alochol and Sose weter got info She eolubica rwesipitatiog
some mbterlal which eould nod be filtered off. The precipitate

was extrsoted with dher, the ether soluslon Arlsl over sahyiveus
sodfen sulfate, and the solvent renoved by dlstillstfon. The
residus could 2od de orystallised from sthyl alochel c@ sostons.
Grystallisetion £rom mthyl alschol yiolded mme e1id matorial
melting ot 109,4-106,3°0. After stondtag for s.v-val daye, the
mobhor Mquor yielded o ovep of owystale melting st 168.171%. e

two orope wers comdined and wearystalliged from coetone, & very
smm1l asount of hend, brownish oryetals meltdng ot 180-190°0. betag
obtained. This -aterdal was nod further luvestl:nted becsuse of
the senll nmouat availadle. Hothing But & drownish, oily residue
oould be obtalned from the acetone wther liguor.
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Ergmmmbion of fobny) Urslate

uuamnmxummu‘nwnn.unm
aleohol was added 41.3 1. of 0,425 ¥ methyl alcohelie potacstum
hydroxide and 3.8 nl. of dicethyl sulfate. The =istuve was pefluned
on o stean bath for 11.6 hours, enough additions) potasstum hydsonide
added %o make the solution alleline and 3 al. mor: of di=ethyl sulfate
sdded, and the wizture wefluxed 4.5 houre longer. The addition of
bass and dimethyl eulfste wes heo repeated oad t's mivbure pefluxed
:e"ah-ou-’.-d.-uuvumcrum. "2 prolust wao
worked up o8 deserided on p. /| and & orude yleld of 6.3 greus of
ester was cbtained (76 por cemt of the oaleulatod theorsdioal).
Heorystallizetion from ethyl alehol gave white nrodle oryetals of
wethyl ursolate =elting at 188.169°0,

Ersasation of Preidenius Nethyd Usselyl Suliate (1)

4 sasple of 1 gren of methyl ursolate was pl-ced in She same
apparutus used for rreraring the pyridontum ( -emivin sulfute end
diseclved in 26 ml. of bDensene. To th45 wo adde’ 2 ml, cach of
prPidine and aostie amhyiride and 1 gmu of pyvidise eulfur trioxide.
The sdxture was heated to 58-60°C. on o mter bat: for 25 mimutes
@ad the crde rrodust worked up as weviously desceided. 1 orop of
white, ncofle crystals melting ab 207.8.212°%. wer obtatmed. lore
mierial wee obtained fros the reaotien flaalk, not having bBoen yemoved
in tho woshing, The firet ovep wae diesolved in 0cold ohlorefoms,
filteved, and reprecipitated with sevessl wluwes of petrolenn ether.
The precipitete wae flltered of f and 748 ng. of oryetsls uelting ab
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148°3., vesolidifying at sbout 180°C., and finell; =elting et 208.208%.
obtatzed. The sscond Dateh of solld dtained frov the resetfon flask
mas 1ikevise Srested with ahlorefors and petvolews ether aad 440 ngs

of erystals melting 8% 200.8.208.6°0. was obtaioed (Total ylelds

90,2 por cent of the caloulnted theoretical). Tho two erope of

product were cozbined and given two more treatmsnts with shloroform

snd petroleun ether, the produst mlting at 144-154%. (elitstive
tests for sulfur and nitrosen were pmitive.

Beosuse of the lndefinite malting polmts of tie produste of the
first ponstion, $he rrermretion of oyridonium seth;l urselyl sulfate
was m. A 1 gren sample of methyl ursolate ms peacted with
cne molar equiwelens, 0,338 gma, of rysdine sulf.r tvicxide in

2 nl. oach of nyridine and acotic sahpiride. The -zodust wae

worked up @9 before nad after cue treabment with chlovefors sad
petzoleun ether, 902 ug. of wnite solid melting =t 146.168%C.,
resolidifying, end resolting ot 208.207,6°0. was ortatued. Pveperesion
of the chlovoforsepetroleus ether nixture gave 370 ng. of m
solting ot 514.-228°C. The two fmmotiocns were goxdined, diseolved in
chlorefors, filtered, snd reprecipitated with pet-oloum ether, the
product melting at 146-186°0. Sweporetion of the wther liquer gave
& residue melting ob 718-236°0. This was pecrystollised from methyl
slschol sad Wite erystals melting at 206.8.241.8° 1. were dbtained.
feoryetallisetion from ethyl aloohol chenged the nslting poist to
257.5.240°C. A mixed meltdng polat with @ semple of scetyl methyl
wrsolate shoved 5o Gepression. Avideatly aoetylotion had taken place




and it »ae this produst whioh comaximted the pyridcaiun mifete.
After anothey trsatuent with chloyofoem and vetrolew: ether, the
144-156°0, fsaction melted ot 144.154%.

Lrememtdon of Sedlus et Uready) Sullalie

4 saaple of B30 nmg. of pyridonius wethyl umeoly! sulfete fyom I
wae suapended o 42 ml. of water, added %o 41 ml. of 10 por cent sodfun
ehloride solution, mi vigosvusly shales during ose houre The
precipitate which wose to the surfacs wae filtered of 7 vith custion
and vashed with water. Filtsation waa very slow aud hefore the
saterial wes dey, chlovofors was sdded forming an enuision-1lke
mizture. The eolvemd wos evaporated mnd the resiiuve conelsted of
120, wiite platelets melting ot 163-158°0, They gavo & streng
sodfun flane and left o white residue on ignitiom. o furher work
was dooe with 8:1e ecuound.

Pregamstion of Fyxidoniun Nethyl Clespolyd Snliris

4 ssaple of 1 gme of methyl olesmolate (m.pe 198-199%0.), rrepaved
by the methed desoribed on P 33 , wan dried at 100°C. in & veoums
oven for 2.5 Bours and placed ia thy sppamtus used for the preparation
of pyridonium (*-omyrin sulfate. To thle wes added ° ml. of dwy
pyridine, 1.3 ml. of acetie sahydride, 1 gram of pywidine sulfur
trioxide, sod 25 nl. of bensene. The cixture was hected to BO.80°0.
on & susep Dath for 28 =Imtes and the wiite, gelatinous produst worimd
up a8 previously desoribed. A yield of 1,909 gwems of orude rwoduot
welting ot 231.230.8°0. wos obtalasd. This wae dissolved in oold
ahlosofomm, filtered, cud seprecijpitated with petzolous others

-




the wiite, powdery product melted at 05.5-287.6"C. end welghed
1,187 grean (88,1 per cent of the ealoulated theor-ticsl). Amother
treatuent with ohlovefors and petrelews ether d5d not change the
solting roint. Amh.nmum'c.uammm
3 hours and o magpo cnrbon and hpirogen anslyels ade with the
following pesulted

Caloulsted for Cyle0,90,0gfigifis  C, 68.64; H, 8.80.
Soundt ©, CB.O0; 1, 8.79.

Tho low remalte are explatnedle only on the Lasis of the presmoce
of impurities, verhops ecce adsorbed chloroform.

Ersosrtion of Sodiug Vethel Qlemolsd Bule

“A semple of 761 nge of pyvidenium methyl ole:solyl sulfete wmas
suspended 1n 14.5 =l. of water, 14.8 sl. of & 10 vor cent sodtum
enloride solubion ndded, and the wizture vigorously shaken during $wo
hours. "hen f11 ered off and dried, the produst ‘iSsolved ia
‘ohlopefors end 80 the solution wus evaporated to (myness. The residue
was wined with wmter and filtored, The white, povdeny solid obtalasd
welted at 183150, Aftor owyetallisation from ~thyl aleohel, it
selted 8t 144-182°C. The produot gave a strong o-dfus flame sad
loft a white residue when ignited. Its solubllity ia ehlovofors
wea puzsiing #inoe sodium was shown bo be present. The compound
wee not further inveetignted.




1)
2)

)

4)

é)

)
8)
o)

n)
)
1)

14)
18)
16)

)
18)
1)
20)
)

3838 (1941).
H,, fid., g8,

issen,

Sebel, A. and

Joserhoon, K, Aune, 433, 174 (1922).

Givand, Bey ¥ro Md 817,340,
and Sandaleeso
eangy 2ovoe 23, 2180 (1938).

mg "y “‘. M‘ NMO
Chex, Abste. n. 324 (u‘).

e
467,161, Ghos. Adetr. L, 7038 (1907
58 muo ;n Chem, Abeby. 34, 1635 (1940},
U.5. Putent 2,180,

Seok, n.:... " W:t Study of m-.-n—
Bey Jo Chon. S08s, Do 48 (2923)..
mm" .y

e
We, 3o phystol. Chem. 207, 147 (2032
m. .

Ohen, So8ey
Fembols, 5., d Gethart, ¥, 5. Ams
2 15 (iser)e

Hiallis 46 (1em).
Pt B 413 (1938).
Ford, K. and P., and Nellle, B., Zold., 80, i
m. '.. m. ’.. “ “w. ,.. : “
Koy Chakvavorty, iuid.
ladeabarg,

Beynon . S00.,
l m. 10. -‘v m. 'l. J- hl
Pe “.(&,0

Preudendeng 121 (1928).
Hesn, H., Aon. 448, :
Feorana, . t;;. ;gs 7. Chon. “.. & N3 (lﬂ!)
e Pha e
: Hey Byeon, H., and Sehaal, P., Arch,
arie, H.,
s -

i 248 (1341).
Mﬁ.f-.aunn. Wey Holv. Ohim. Aote 34,
& .
erateln, A. sad Steln, 0., Ann. §02, {1933)
. 1897).
Vestoshang, L., Ber. 30, 3042 ( o
g mm Y 1390 (1942),
mu. i s Puy 3o Am, ”o Bon ., ‘
Sobal, 4. and




CLEANOLIC AGID



In 1835, Bag«t aad wibor:)mdu oo} ted & white,
oxystalling material from the alooholie extract of cleve bude. Shortly
st ersand lm":, algo isclated the materisl sad “Jesigwmbed 10
mrovisionally uader the aane of saryophyllin op caz/ophilline®.
sovpound wes eudscquently studied by nmnf Hugprett, g and mu!
Dums proposed the formals Oyofh <O for caryorhyllis mad reganied 18 e
an isoaeride of camphor, whils Myllus suggestad %het e agraed
better With the high meltiag point. NHuspeatt and ' rifus alse gave
sose detalls s S0 She prapasstion and purification of She compound.
The first clus S0 the structure of cagyophiyllii was cbtalned by
8.101:2 who repared & orystalline ssotyl derivntive. From a study of
the mmmu- producte pesuliting from the aotieon of phosphorus
Dentachiloride, be deduned, 88 the 200t prodadle, tho formls Geqfigyly:
leger and w found that ceryevhyllin melto! at 208°0. mmd
alse eonfirzed the formula of fjelt. They preparel an acetate aad
fron 1% saponification velue conoluded thet earyeriyllifn sust Do &
totmtonic doouxs aal tiat the lydroxyl groupe were orlmmpy and
- setondary. nenn: also confirsed the formala of 1418, bul stated
that the acetyl derivative prddadly was a dlageate.
have besn the first to note that camyophyllia is cnmble of foraing
- orystalliss conbimaticns with alimlise hydroxides, «ad he prevared
the potassine and barfua salte.
ncur.»u 1918, made a thorough investigation of cawyophyilin
sad concluded that 18 wns en hydrouy-lsotons, Opefly 0g. This
conclusion mas hased on 1%e neud mlity in alooholic solutfon, the
teadenoy of the selts to hyirolyss, the precipitation by oasbonis
cahgiride, the couposition of the potassius sall, «d the prepsmtion

fle appears So
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of two acetates, 1i® stmoture, howsver, could nct explais She
proctioally inatentamccus neutralizsticn of alial:es im slooholie
solation. ‘

In 1508, Pover cod nuﬁum frox olive leaves & orystalline
coupound melting ot 303-204°C. They gove 1t the rame olosaol, oinoe
udvmmmumusmh hoivesyl group and
sa aleoholic hyiroxyl group. mrmmm»?mtum
compound mes sa hydroxy-asid and suggeeted thet e nome de changed
to olesaclie scid. momhgmmwnw-n investigators.
In 1927, ven der Gasy proved that camyophyliis soi the olesael of
Powor were identicsl sad teomoric with urmlie aoid.s®
Ao alveady pointed cut, Baget and Lodibest fuolated caryophyllia
(elesnolte actd) from clove Wds (Gamupshyllen SruRAlans Le), sod
Power und Tubin isolsted 1% frem olive leaves (L gumopoes e)e
mu&‘:-mm;nmumwno:mumm
in 1874, Soheibler pofnted oud & substance ia tho plesme of sugar
boot 3.) oolls whish he consldersd to bo cholostin.
m.mmmm.mmum-xm:"mm
from the scan of sugey best fastory weote water. XNollrepp found o
substance in the seifomt fros carbonstion and rjasded 1t 6s 180-
cholestin. The subetanse melted ot 290°0. end wis shown by wan der
n:'zoi.mucum Soibag abior<l 4 nis St
ummmmmmnaun.

x-mx. xum-:..mu.mmmn -umu-

oJor & veview of ursolic mold see Farks, L. He, ‘heD. Thosis,

Ustvereity of viseonsia (1938),
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wistletos (Lisgus 8lbum L.) which he thought was arsolic acld. However,
1t i aow clear tiat his product was lapure, for Fistersteln and
i ;mnl ite 1dentity with clesnolis soid. Ve Itallls noted
that move of the compsund was cbtainsble f1ou wictletes from apple
trees thea that from poplar tress. :

The Japanese workers, Eariyone sad mm:’a 1937, tsolated

a amystalline cospound frem She rocd :)Mu. . namad
1 wwortic actd. Rumada snd Uatoumws later proved thet this eompound
wes slessslic actd Ia 1981, Wedekind and Sohici® seported the isoltien
of & sapogenln, OpflegOse f10m guatec bark (fual sun offictmle L.)
and gave 1% the reme guagonin. Iater in the ssxo yeap, Wiatersteln
and nu:'mt tnt guegenin and olemnoclie eei were ideatiosl.

" Ales 1a 1931, & sapogenin 1dentified as ole-aolis scld was fsolated

trom tln;louo- of mrigold Wﬂ L.) by ¥interstein
snd Stein. In 1932, the sams favestigators repc-ted that the leaves

of Amalis japonigs Thuadbg. contain & saponin which i8 & mixture of tie
glugosides of oleanolic sold mnd hedemgonin, @ Jihydroxy tritorpens
ueld. . The sapogening obtalied from yarfous ofth -» Awalis species
(araligenin, teraligenin, temgenin, ransx sapo;-nin) are identical
eithor with oleanolic acid or hederagenin mccording to these authors.
Tisborstelan and Steln also established the ldentity of olesmolic
acld fros vsrlous sourges (mietletoe, cloves, gu:ise bask, sugar
beot, and aralis leaves).

In 1938, oleanolis sold was isolsted frem !omowdion gochinchinensis
(Laur.) Sreengel by Fuwads snd r-.mnqunoxnmw.u
nmmnu—uua:muuawmm ia 1938,
sasiley, Swado, end Headrioks Feparted that tho ether exbruct of gmpe




posnce (Zitds yinifers %.) concleted ahiefly of oles:-lie seld.
Fioally, ia 1941, Mﬁ?iﬂahteﬂ & eryetalline cowound frem
Thems valgaris L. shioh wee shown by him to be olesnlic acld.

1% is appsrent from the fovegolag thet olesnslic asid is widely
dotriduted and & natuyal rodust not typlssl of a esiggle pimad
femily. The following table liete the botanleal scurces of She
acld, a8 dotorsined thue far, armaged accoriing %o imgler's Jyllabas.

FamAly Comas, duest 18, 0ad jushoR
lorenthacene Visoun albu: ldane
Cheaspodiscons Beta walgasis Liond
Legurinosse-anellonatoe. Glyoline Soje Gieb.

Soje niepld: loensh

Zygovhylagene Suaiages of ‘einale Mand
Titaooae vitie vinif e Iiand
IrPtaneas Caryorhyllve aromiicue F4nnd

Zugenis 8ro-atiea Baill.
Sugeala cax orhyliatae Thuabg.
Jasbosa OCaryophyllus Sprwmgel
Lsraliecene Avelle juponies Thunbg.

Pamx repens Yexim,
Pagax Joponoxs Ney.

Clangene Olea suropo-e idmnd
GentiansnoBe Seertia jevcnion Mak.
ladistae Thyms walcnis Mand
Cuourbitaness liomordin ocohizehinensie Sy,

Shapositae Calendula i 'ficinalis iland




" The genemal properties of pure oleanolic adld were noted by
Dodge in 1018. IS exystellized from bodling ethyl alschol indhite
neadles, very resincus to the touch. JFrom df lute wluticns, chamoterietic
mmnnumbu. The erystals melt ot 3100, to & dase
14quid without other evidense of decomposition: I. & voouum tubo ab
280-300°0, 1% sublimes in chareoteristic moettes. It slso sudlimes
with pirtial decoupcsition whon heated in am open ube above A0
WMM it ie prectisally insoludble t_n water, soluble in
25 parts of boiling 98 per cent ethyl aleohol and 106 parts at 20°0.
3t is soluble in 65 arts of other, 118 parts of ciloroform, 180 pasts
of asstone, and 235 payts of wihyl aloohele The loohelic sciutions
mﬁﬂium it i lasoluble in cquecus alkamlies, but on
standing or digestion with alialine hydrzoxmide Solulione, it is mmly
cosvevbed into the corresponding salt. I8 1s readily soluble in 4 ramts
of 0.6 K methyl aloocholie potassium hyivexide.
Oleanolis acld gives & vedsviolet color dhansing to & blue end
then to @ greea color with the Lisbermsan test. The constants of the
acid asd ite commpn derivabives sre listed ia the sble ot the end of
this discuseione
A mjor obstasle ia the path of styusturel work on oleamolle acld
fo the dlffioulty of purifying the cmude produst. It is eprarent from
the ccastants reported that the older published methods for the
isolation of olomolic acld do mot rendily yleld = pure product, This
was oonfimmed by Uedge who found it pmatically iwvessible to ddtedn
earyophyllin o satisfactosy purity by eimple recrystallisatien. The
acid, a8 extmoted with alechol, ether, or petmvlcam othar, is aleeys
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ccataminated with aserphous mattor according to Doige. Howevep, he.
found $iat the salits are easily purified, and fyo: these & Yam
olesnolic seid e be provered without AAffielty.
4e previcusly stated, slementary snalyses by sarlier werkere

indleated w. W'. and wo‘ for olecnclis seld. lush
of the confusion wes due o the immotivity of the ‘unstiomml groups.
By titreticn Dodge foond that the formula OO wes the 1ikely onee
Winterstein and Stein in 1981, olained that dal“’-'t, wae the correct
lulnl;‘tor the asid. Nowever, & Sories of mioro-titmtions by
Magioka 4n 1533, definitely ecotablished the meleculsr fovauls ae
Oxgense

. The hydvexyl group vas the firvet funetiomal (roup established
when fijelt mde his scotyl deriystive. The faot imt 18 wew &
escondary hyiroxyl group wmas chown by the oxidaticn of mihyl olsenclate
to & ketons, methyl olesnomnte, The position of the hydvesyl group
wae indicated By the isolation of 1,8.Gimethyl-d-rydroxy pleene from
the deydrogenation pmducts of ( -eayryin, o trit. rpene aleohol hidh
AUrsrs fyon olesnolic acid caly by the rresenge f & wethyl groudp ia
plage of the carboxyl group. A series n'mamm-w -
Kitasate ot al on hederagonin, & triterpens which Aiffers fmn
olonnolis soid only by the presante of & primsxy -lschol greup in
addition $o the seconinvy elochel group, definitely losated the hydroaxyl
group at Oy 0a the picens muoleus.

farly investigators believed that olemnclis /old wes & dthyirie

aleshol since the earboxyl gvoup sppeured to De 11wyl $o the uwunl
reagente, Uodge, rwoposed sa hyivoxy-lactons stroture for the
Fieoons polsted out before. Howevsr, vea der du.> i 1934, sowed




tat olennollc sold was & exroxyilc acld zal that the carboxyl greup
was attaghed to a Sertisyy carbon atom. This latter fact was indiested
by the 4iffioulty ia saponificstion of e¢sters of the group and by other
renctions. The losatien of tiis oardoxyl group ! still not defiaitely
settled,

The presence of &% lenst one deuble bond in oclemolic acid we

fndieated by the faet that 1t gave & yellow ocolor with Setrenitrometimae
‘831 the fact thst ewystalline browo-lactones ocull be prepared. The
doudle bond i, howsver, resistent to eatelytic ! yivogensticn. The
location of thie uncaturated linkage is also contrevarsial.

Mhe chief cont¥ibutors to the elucidation of the strusture of
oleanclie acld and 1to relatives Jmve boen Husicis sad hie sdhool,
Eitacato of al, Fon ot al, fawosth, end Wiaterstcin. For this wosk,
tw methods of aprronch were widely used, nemsly, dedyd mgenation
over selenium or ralladiws.chargcal and cxidetiv. degadation. Ia
1929, -.w:umau serles of dehydrogesntion experimeste whid
led to the dotersination of the Skmletal stwucture. JFrem oleasclis
scid sad sose dogen other triterpencid compounis he obtained
1,2,3,4-tobmnothyl dangeno; 3,7-dlmethyl nsphtlclens; 1,3,7-trimsidyl
nephthelene) Gebydrexy-1,2,0-trinethyl naphthole g 1,3,8,8-tetranetiyl
paphthalens, dnd 1,8-dimethyl ploens. The solstlon of these produste
led to the propessl of & perbgdrepicene structur: whieh is confipmed
by all the evidende.

Oxidative degmdation hse been the ohief to-l used for slucidation
of the struoturel deteils of cleasolie seid, lcrever, ia spite of all
the work thus far, ne styucture can be reganied ns sbeslutely certein.




Msay 9troturse IRve deen propesed, all forauluted sesording to the
isoprens rule, sad several of these are shown belowt

%%%

Ragicim (47) Kitasato (48) Spring (45)

Haworth (81) Xon (82)

Fon's strecture 19 now the generslly scoepiel one efnce 1t sows
to of far the bDest sxpleantion of the properties s.ud resctions of
cleanolis acid. Howevsr, oven 8 does not omplain sone of the
cahydvogenation and tyrolysie produote.

& large nuber of derivativee of oloanolie nadd mmve deen prepared.
The m‘duﬂnﬂmdnn“ﬂe‘lmﬂ‘n sted in the
following table along with the rafercaces to the ilavestigator revomting
Gnan .
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ihile exsaining the fiuit «umh“’(m
RRYOLTIRLNEs Morr.) for ljoopens, ifemormemn foolated o substance
shioh emystallised fn fioe, oilvery, lustrous len7es. He ocnoluded

Mhhw\o\mul&mﬂﬂod.tuamm-
e conslusion wae confimsed By the deperninabicn of the caponification
sasber of the stearete as woll as the dizcotate, “he grevimetrie
dsteroimtion of the sapenification predust of th) Wtearete, and the
elenentary saalysis of the ester and the fres alcohole All the values
cbteinad agreed within the 1init of epror with th) empivieal formula
Gyofigo®s ©F OggfiggOp for the fres aleshol. |

Tho free sloohol a8 well &8 the ester gave « weak yollow ooler
with tetmaltromethme indiceting the yresence of sa othylenio linkage.
I8 gove 8 yollow golor changing to orange and then %o deep pod with
the Salkowsid rosetion. A Idchormonn-Burchard resoticn gave & Pove=
red color which muickly ehwaged % vicleSs

Tne 20l8ing polmde of the dincetate aud the free dlol, and thely
spanl f90 rotations, as fay ae they are compageblo, did not agree
with any elreedy known teitovpens dfalcohol. Thorefors, the name
tgpythrodiol” was given to the £res alashol.

Ziamorman stated that erythpodiol consists of long, =mtted,
silky, lustrous seedles. It is eoludle in most cvgeaie solvents,
w08t caelly in chlorofors end meot A1£fieuldly in petroloun ether.
1t melts ot 300°0. and Ins =a opticel rotatten of B, 4 78.20° (ano1y).
These sonstents anl those of the deriwitives ame revorted is the
uuumuamam

mmomcmmmuum—




58 that of olesnolis acid einse oxldation of the ywisary aleschel
§3oup to a earbexyl group produced olemolie acld. GConfimmtion of
Shis obaervation was mads by M‘s"o rropured oxythrodicl frew
oleanolie avid W a m redustion of the ael: chlemide followed
by redustion of the semicomdasone of the sldehyde Ath sodtum sthylate.
@ «Asyrin was aleo cdtelasd in this trensformticn. One hydsesyl
£roup was shown by immemmoan to bo primery Dy the eass of foraation
of the meuexize of the dicarbonyl compound dbtaine: By axidntion of
the dfol with chronic selds Only & short period « wemsing of the
aleohslio solubion of the oxtdation produet with by drexylanine
agetate wes needed to form the monoxime, wheveas o dloxime was
foraed oaly after 48 minutes of heating. Ansther chamotsristic
property of erythrediol was the fact that 18 tock up no hydrogen when
estalysically hypirogzemated iu spite of the proved  resmee of sa
othiylenic linimge.

Secsuse of its relationship S0 olesnolic celd, the detoraimtion
of the stracture of erythrodiol wes dependest on ¢! o wowk on
oleanolle acld, the strusture of whioh i1 etdll controversial.
Mn:)mm struoture I, Delow, us a poseldle one for exythesdiel.
Using the wod% Pecent otruoture mnm.mmmwu:f
the structure of swythwodiol would e vepwesested by 11, below.

Ho HoO
c "10“
H b 44 CHyoH
~




To date emythyodiol has not been fsolnted from any other sources.

Howewsy, 1t 18 very llisly (it 1% will be found 4n other plsats
becsune of 486 olose relatiocnship to oleapolic asid #nieh is widely
dletribuded.

Busical Scostente of Nrztimediel sad Sevivadivas..

b arrean uige
Erythrodiol, meped a® 283.238°
o], * #78.36° (08o15) #74.6° (ou01y)
Piscetate, GePet 180° 184.188°
[y s #50.42°(0ny) 460° (ouoa,)
Honoetesrata, DeDel 10
[y « $49.00°
MNisreate, ned. § 19§°
#414 catdntlon producds
onordet o’
Hoxtme? 263°
Styong oxidation rroduots an®
uethyl osters 191-208°

Cadmet s81.209°
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Howorth, fD., Jonusl Reports (london) 34, 302 (1937).

Eony G.y Bilhoa, Pu, sad Mes, W, J. Ohou. Sco., (1043), 532,



	Title Page-1
	Acknowledgement Page-1
	Rights Page-1
	TOC 1-1
	TOC 2-1
	TOC 3-1
	TOC 4-1
	TOC 5-1
	TOC 6-1
	TOC 7-1
	001-1
	002-1
	003-1
	004-1
	005-1
	006-1
	007-1
	008-1
	009-1
	010-1
	011-1
	012-1
	013-1
	014-1
	015-1
	016-1
	017-1
	018-1
	019-1
	020-1
	021-1
	022-1
	023-1
	024-1
	025-1
	026-1
	027-1
	028-1
	029-1
	030-1
	031-1
	032-1
	033-1
	034-1
	035-1
	036-1
	037-1
	038-1
	039-1
	040-1
	041-1
	042-1
	043-1
	044-1
	045-1
	046-1
	047-1
	048-1
	049-1
	050-1
	051-1
	052-1
	053-1
	054-1
	055-1
	056-1
	057-1
	058-1
	059-1
	060-1
	061-1
	062-1
	063-1
	064-1
	065-1
	066-1
	067-1
	068-1
	069-1
	070-1
	071-1
	072-1
	073-1
	074-1
	075-1
	076-1
	077-1
	078-1
	079-1
	080-1
	081-1
	082-1
	083-1
	084-1
	085-1
	086-1
	087-1
	088-1
	089-1
	090-1
	091-1
	092-1
	093-1
	094-1
	095-1
	096-1
	097-1
	098-1
	099-1
	100-1
	101-1
	102-1
	103-1
	104-1
	105-1
	106-1
	107-1
	108-1
	109-1
	110-1
	111-1
	112-1
	113-1
	114-1
	115-1
	116-1
	117-1
	118-1
	119-1
	120-1
	121-1
	122-1
	123-1
	124-1
	125-1
	126-1
	127-1
	128-1
	129-1
	130-1
	131-1
	132-1
	133-1
	134-1
	135-1
	136-1
	137-1
	138-1
	139-1
	140-1
	141-1
	142-1
	143-1
	144-1
	145-1
	146-1
	147-1
	148-1
	149-1
	150-1
	151-1
	152-1
	153-1
	154-1

