
SEOTION._A 

STUDlES ON THE REDtiOTIVB AO'Tt.ON OF LITa:ro;t 0~ 

.T-RI:f'f.i:RPE!-iOif) LAOT011£S · :nt ETUYLmlEDIA::-i'UiE 

I~fUODfJGTI ONii-... ., ......... 
3aarton and oowo~kette~1 •22 ~; · 24 repo11~e4 that 

group lA metal aDd alkyl ·amine ~educed the· eatev• and sev& 

aiffel:lent- prGdUota tn dlfteP~n~ 1;>e.&c't1o.n oone!l~!on, QOO 

teoperatu:ce. Tbe meQb~t'li&:l eo p~opond o.ooaieted of two 

patbwa,.e.. 'In pattnvay \ •) deoxygenation took plea~ •nd 

alkane was obte1ne4 and 1n pathway (b) dGacylation took 

·plaoe and alcohol was ot:rta1ned• Tbe alo=>bol• could be 

deoxygenated by mald.ng tbe1x- d1ftepect deP1ve.tlves whee 

treated _with gttoup lA r;aetel and slkylQm1ne. 
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;ta~ Wt:UJ r.M.nJettved by B.-ton ~nd C()\Yo~kt)l!S2l flbat 

the eetw ot: b!.Od•ro4 alcohols tuunisb~d mot?e O·t tne 

deoaysenQte4 p:vodutrta (by patbwey• a) watl$ e~tera ot n~n. 

bindel?ed alqobols ·p!l'Oduocd ttl$ Or'1gioal aleob@l (pathway- b). 

' tb1e ~ype ot· t!oecti()na 0t1 tv1t<t.Ppent>tds. ou~ 1"1l*Ot ettf!tJPt 

••• on t:ttiteV.peno!d lact¢tnel. S!nce lsotones een be. Q~tl., 

a1d"~ed ae th~ !ntralA\'!>lecule!' aet(J~$, \V$ eppl!ed the 

vedtaetlon· ~eaet1on on thec-t,. ~J& ~.ook seoondmP?J et:ld te~ttary 
~ .. ~ 

lacteoea ot (i1:tf41'1vEmt ate~ioal b.indr•noe. 1'he ue.u.e.l metbod 

.toxa lsotonf) .tting Gp$nlng iea~· to the introduction ot 
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a btt~ct1~nal ~oup e.t the oes:abon whelle the laotul o.a:ys•n 
ie nttaobed. fbe moat ooms1oa Poagents used fo~ --euah 

pu!'poaea a~e acid • elkel1 $n<l :u. th1um aluminiu:n byditide 

but 1$"01<1& of the leotonee -~e stable to the f-o~ne~ two 

while veduot1on witll the lest one l<lay oot alway& be dset~ 

rable. 

Sengupta and coworkera20 etudied tbe reaction \ 

oo t~1 terpene aoetat& using 11th1ur!t !n. P"esoflOe or etbyle• \ 

\ 
\ 

\ 

d~me tsomo -r+9~ot1ono on ~.iterpene keto ooopounde and 

tF1tert>eoe hindered este~ wnteb hae been d!.ecueeed !n 

iecti~ B. 

(a) Tveatr1eot of l!..th1u.m ... etbY.!fl9!.41snS.n& ,o~ ~P1tef.e_•n• 
!_~~~&t:l, ~.H~t?n~~ t . . 

' 

Wbile 3tudy!og the reactions of 11tn1un 1n ptte• 

eenee of .~thylenediam.ine the f1~et ooael oo:npound wee taken 

as ~ tevt1ary leotol'le .!!!• 3[3 •aceto.iiy'""e>leanan•lG~-1:!•28~ 
.. 27 57 
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lltbtut\ and dPy etbylened:tera1ne 1n an atmorsphoPe ot 

n1tv!lgeo gae toll 2 noura. Ezoe8~ lithtu.m was deat~oyed 

by additt~n of e.:ttnot'liu.ct ohlot"ido. __ Attev usual wo!'k ttp tho 

aaes watt az.tracted w1:bh ethev and tl'eated with 10% t{e;Oii to 

cepatllste neut~al and ao.1d pata·tfl. Atte~ eepsrat!oo and 

removal of .solvent :tt'JOtn neutx-al pa.~t .showed o.o residue· 

1ncl1eating the absence ot :toll'~l&tioo of' net~trsl co_mpounde, 
' 

wb.1le ae1d p~t seve a gum:ay r.tf!i&e ~h1ch we.tt Cll~ometourap~e4 
\ 

ovett s111o~l gel GOl~r.1n. Tb& leas pol&r !~notion wh1.oh 

gave negat1ve TNM teet wtHi en&lysea rov c50u50o~h ~ll.p. 

270°-.1& f:o<. Jn + s.a0 , wos 1<.lentit1ed ae oleanan-lSo< .H­

es o1o e!Cl1d OS. The yield ;,f' tble O~pound W8B found to be -

GS -



IR ~peatrum (Fig.l) of tbe compound 

at 1695 csrn·l <--cooH function). No peak f'o:r hydroxyl 

functional g:r oup was observed in the IR spectrum. 
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Plltft epectllum (Fig .2) of tbe compound 68 showed\ \ 
. - 1\\ 

tl?-e preee~ce of ~even tertiary methyl grQUps in the regio\n \ 

.\ 
1\ 
''! \ 

o.a9 to 0.94 ppm. 

Mass.spectrum (F1g.3) of the compound showed 

~olecu1er ion pea~ at m/~ 442 # other pr~m:ti nent peaks at 

m/e 427, :3991 597 fl 261, 205,. 191 (base). Gleavege28, of 

ring G yielded the f~aements ! and.~, at m/e 205 and 191 

' /('~\, 
\\. \ \ 
\ \ \ 

\ i) 

;. . 

reepeot.1vely,' Tbe··_:ii~~lts ~t m/e 398, 397 was as$umed to be 
. ' ' '. ':t::r;:1~~;~:· .. 

the loss of QOe and ...,.OOOH from moleQuler ion peek. The 

peak at m/e 427 might be dtte to loss of one'·CH3 g!'oup i'I'om 

M+ :ton-(Ohax-t-1). 

With tbe inoJ:»ee.ee of polari ty,of solvents in 1 

' 
the chxao.matog:rephio e_~pa:t"ation 1 the second compound wae 

obtained in 4o,( yield. The compound afte~ c!'ystallisa• 

tion t~?orr!' QH013-Meou, was analysed ·rott C3 QH5ooa ,· m.p. 

S95ti..:6°, .Cd:.:_7D-+lf/',.· IR·apectrum (Fig.4) of the CO!i4P~ 

ound showed the pr.ese.t'loe of a ~ydl'oxyl group ln the Xlegion 

3450 em·lo Peak st 1690 em-1 was assum~d· for the p].'lesenoe 

of a o~bo:xyllie. acid i".:tnctional gttoup • :J!he structure of -

\. ·r, 

\ 

' \ 
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the OO'ZlPOUl'ld e9a wet eeta.bl1t!.!hea trom 1te aculs apeettta -
a~d aleo ft'o;n . tb~ IR, NMR · e.ntl ttlaee $p~Sctztal analysts Of 

1 te acotate and eet"Or derivst1 vea.. 

~~ a1~H, R2,cH 

69b I nlsH. R_e•O&Ja 

. S9g,, fl1uA.O • R~.U 

b1ted • moleottlt)~ 100 peak e.t ffJ/e 458 whieb WQS OQO&!etent 

with tbe ooleoulerr fottttule o3ottsQ03• The m~st subetaottel 

peake in its ms.ma Sp$o.tr-um t.tPPeoved at m./e 44i3 (M•--o:a:5 ), 

440 <u+-HgO) ,. 425 (M*-frgo--oa3 >~ 414 <tt+-oo2 )and 413 · 

ht•-ootm), 250, 235$ 20s, 205 and !99. Toe romat1on ot 

m/e 205 nnd 189· ee obmHa~te.tJistl.e ot a saturated olesnen 
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ekeleton28• Oleavsge ot r1ng c £ormed two tl'agments at 

rr>./e 205 end 207. The tPegment et m/e 250 by tbe loi!!e. ot 

oo2 o~ OOOH fol'med · tbe Ptlak at ro./e 205 end aos. The peak 

at a/o lB9 might be due t~ lose or water f~3m the ~as;nent 

at rtl/a 207. Tbe wbole s!tuettoo CQn be l'sproec&nted by 

ch~t--2. 

}-l0 

69o ·m/e .459 -· 
J 

t 
Cl·h 

+ 
1-1.0 

coeR 

m/a 207 

l•fieO 
m/e 189 

l-a:~ 250 

m/& 205 
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eolut.iM o£ d1f!ao~etiuullli)· and tbe by~o~y emtel" eo tovood 

wee oryatall1aed end analyeed fo:r c31a62o3 , o.p. =- 198°, 

. f o( _7D 'f"· 17°. ·xa $p.cectru-~ (Ftg.G) of tbo bydrQ.ay estell 69b 

$UO\fod bhe PzttJaenoe of a bydl'oql tuootionel gt~oup 1n tbe 

reg1oo 3250 oa•l and tll~ e.wbontetnox:; functional ~oup at 

1725 em • 1• P't1tR tpectl'u.ra {F1g-. 7} ot toe ooapouncl showed the 

pvasenoe t)f seven tex»t:l.(Wif ~Jetb.yl protone in tbe region 

0.70 to 0.96 ppm.. j'b(;) p:r~too gooin&l ttt; o3 ....... oH appeared at 

3.20 ppm .as e qua:rtet ( ....,.0,!!0£!) • The thra.e pretorl~ -ot Ca!'bo­

methoxy t\~oot1onal ~oup {--OOOO.f!s) eppeaxted nt 3.04 ppn:t. 

r.tass epeotrum (F:tg.Bl -of tile compound ubowed a moleouler 

ion peak at m/e 4?2 which WQI! cone1st:ent with the oatleouler 

!'o~ula c31:a52o3 • Othet- pea~e tlt ro./o 454 (M"'"•H2o), 439 

h!+•.a2o-a~) ~ 413 H!'.-.... ooooH3), 395 (1,J+-a2o.-ooooa3 ). Tbe 

peak at m/e 262 and 207 (bas~ peak} were aeiStt!led to be t()I'l'l1ed 

by toe cleavage of :&irlg o ns snewn .by Ojettaeoi end aowo~kev•28 

tov satuttated oleaQen skeleton •. :fhe paek st m/e 1139 obtained 

by tile los$. of wate:r £t-orn m./e 20?' and peak at m/e 203 which 

wGe p~~1n$nt wae assu~ed to be dua to th~ loss of ~ooooaa 

f~c\'11 r:~/$ 282 {Ob&t't..a.3 )~ 
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The bydrrozy eo1d 69a on ac~trlat1 on with acetic -
&l'lb.yat .. 1de. and P!T.Vid1ne atfo:[)ded e eol1d uhieb •se erysta .. 

llieod t~om ohlovofol'm- aad methanol to afi"o~d a crystal of 

a.p. a~0-91°_, Co<. Jn + 15°. Ele:nental nnalr.s1a &bowed the 

molecule~ formula o32a52o4• The atructu~e of the_ compound 

t~as aseigned as -~- on the b4e:ts of IR, Pt!R end rtta!s 

epeet1'nl anal:i::l1a. 



IR apeetru~ (F1g.t~) of tbe eor.npaund showed the. p~e· 

eenea or o~boxuU:ta ao1d fuoot1Qn at 1095 om•l and peak6. 

at 1725 <lm~l and 1245 om:-l iodictltee the pl"eeence of rm aee• 

toxy fumt1onal gl'oup in. the tllOl~cule. Pi~R 1$pootrum (F1g.l0) 

of tb~ oo~pou.nd showed tne ·pvaaence of seveo tertitW"y methyl 

groupe io the l'GS10tl O.Sl to Q.94 PPt11J peek e t 1.'96 ppo 

tbat appeal1ed ae e eu.oalet wat due to tbree pl"otons of 

aoetoay group (-0000£!3). Tbe tpiplet et 4 •. 3 ppm auggeeted 

the pveaence of ca p~otQn at c-3. san1nal to seetox:r gt-oup 

t-}!-o--o-cooH3 ) oOt!pled r~ith tb.e two p11otons et o-2 potttlon. 

on the baa!. fl of P~R epeot!ra the etructurJG of the aoetozy ae1~ 

09-a can be assigned .oe 3 f •oae.tozy olef!nan•l8 c:t-Jl-88-:>ic - -

acid. Tbe awuetutte vas co~vobox-.ated by 1te mass fvngm$nte-

t1 oo pattetJn.. Mea& epeott'tlm. (F1g.ll) or the co~pound showed 

molt,lcul.e~ :ton h~+) peak: at a/e 500 wh1ob 1e consistent w1th 

tbe moleouleP tom'!ula o32H52o4 • Other pealre at m/e 455 

(.il.f+'-0001!), m/e 440 (M4·-o:a3oooa), m/e 425 (£tt+-GHaGOOB""'-'H3 ). 

The peaks at m/e 250 and 249 wae aseumad to fo~m by the 

eleavase ot XT'ios o. &'eak at m/" eos are tovmea by tn• loa• ot 

--aoou group f~om m/e 250. Peak et m/e lS9 might b• explained 

by tb& lof3G ot .aoet1o a~:td &.agment tvom m/6 249. The 

.t)'agmentat:ton ! e sho1J!'l 1n Chart--.. 
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' , AeO 

I 
·+ 

CH2. 

VY\. I e. 2lt9 , l ~CH3~00H 
W~-/e lg9 

G9C -

COOH 

• _
1 

Wv/e 2so 

-COOH 

m;e 2.0 5" 

. F-tt-o~ tbe e'bo~e diaouna~c.n ~n di:tte~~nrli epeetr~l 

. ~nel;;ata ·or tbe secu:md ·cm1pound ~- amt .ita der1vat1.V$E 

.obtained from 11thtum etbylened-is:nine :r.educt!zH.'l o.n 3f •ao•toxy• 

oleruls:n{!JlBct-:-:a -ea ....,..ufb-olia~: !!!-tt oan btt~ dettn,ttelr 'a;aet..­

gn~a. tbQ structttt'~ ot .!!.! .. a$·· a(3.hydt"o~ir 6l~allttn•1B«·H--2B ol.o 

'lih.l.U! litQiutl tn etbylen~dlatillile w"' t•ound to 'be 

nt)vel tnetbod ft~»' 1&-e tone ~ias operd.~lS• :tn tb.{t o!!Jmpf)und 

3 f3.•-aeot~:i.tY. ~leanon•lGo(-H--aa --+ u(i'!)11de. the le.ctyl oxygen 
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attaobecl in 13 position W$& tf'Q~t18t11• The olea.;~ge of 

o--13-0 bond te 1n acowd with tbe meob•ntam given by· 

Ba~ton and cow6I'keve91 •92 and 24. since th& laotyl oxygen 

at c-13 1e e.ttaobe.a to the te:t'lt1ey carbon it """ eesumed 

that oomplota deo.;;y~enatton. at c-.13 uGuld giV& the ••tu• 

rated ,ootd wttbout. 1ntvoduat!,~n o~ any gl"oup at c-13 poe~­

t1on. Tbe eoetate group at c-s poe.ition was found to be 

p~t!-ally deo4ygen•ted Q8 obeex-ved by Sengupta and 
gO 

_ eowoilke~a • 

s·~ te~t1~y lllotOQQ$ iiiben t~eatod with lttb.h.ta 

:tn ·pvosonca ot othyleMdiamtae :&rave .e~tut~Qteo. ao1d by 

deo~ygeoat1ol'a Otl tbe ·O~t-b~n .001'0 the laotyl oz.yg0ll !G 

$'tta!ltied,. We havo etut.11ed. tba Bt¥il~ ~@tton oo sn~tb.~ 

· ,: terbt~y koto leotQne !!.!.., ~-o3o•oleenan•leo<-~·28~ l3~­
c11ue29 t!.2• OQI'bonyl s~oup at c-3 poait·ion wee taken instead 

. . ' 

fif acetate to nvoid the mixtu!'e ~:t pvoduots ee tras fllt!en in 

tb& e~l1er o~~ • 

. !£.ea~..!.~~-· ~1~~1uln; . ~n. P.~.!~et:lo.!..s~r .f!,~xlef!!~ 

diK.iline on 3•a&c•oleenmn-1Ao(-B•2&--+ 13 0-~11afJ99 70. 
t:il ~mm~~:a_r A ; a:ra me t J ,._......,.:il:k• ••w · · '- · '· _ · . ...._.. ~ 

. ·l.1tbtum in P.!'iaseooe of ethylen.Bd1~a~1D .• in N,2 ·atmosphere fott 

2 h!>ura • .AfteP usual work up ~nd mepe.'t'at1on of .ec1d aod 



GG 

neutPal pert no material wtus -obtai ned t~o:a tho neutr~l 

pe~t. fhe ae1d pert wee otwomatogreph.ed wnton aff'ox>ded onls­

·ono Ol):npound io 85~ yield• m.p. 295.,..6°, Co<JD + l5Q wae 

analySed fOl' C30ti5003 • rbe: OQmpound WQIS foUOQ to be 1den• 

t!oel witb 3 P •llydro.a:y o1&onan•l8o{-U•28•o1o o.o1d ~ (tMlp 

and. In compe»ieQrd and el~o pt?epQl'ietiotl of aetbyl ester 

deJJivat:tve C(Xl.foo~d tbe st~uotuM. 

70 -· .. 
Tb.e tsttt1twy .laatone be~e:; ·also g9.ve ttull ~aturat&d · 

f.leid with deoxygenation on ost'bon wbe~e thG laetyl o.a:ygen 

'ai&_s a:tt.cb.ea. !ii$:&leove:" ·tuG. e~b~r1yl. ~oup at e--.s positton 

wea ~eduoed to t;be th~~Jltn1yntm1o~lly ~ott-e stable h~··th~o-xyl 

gl'oup·. 'f'b.$ !de~t1ty o:r the compound wae: Of).r:rreetly u•tt&• 

bl:iehGd by pl'ep&t'ing eol'l!~eipond1ng t~~b.hyl est<w dtlrd .. tvut!v-tUJ 

rtna acmp~ed with t:he p!l'ev1ouely pr-epa~ed co!lpouode. i.'2.-eotioned 

i.n the p~~eeding par.&~e~b.so 
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(b) Reduction ottritern•~ eeocnd~v laGtonee wttb 
1 1 ' 1 .a• t iii a&..,, r w-

. '·• 

. we bavfJ .dtsoaesGd the 1,11esu.lta ·of ~eaction ot 

lithium 1n. p~etienoe of. ethylened1a~'1n~ on t.e~tia:t'y laetonea. 

N·ow~ ft ooncenttaate O!lJ1 ette.nt:ton on tbe ;re•ction ot IJ.• 

ethylenediami~$ ~n ~r:lterpef!..e lecto~e ft.J.<t:re th• leotyl o:&ygen 

1• attech0d tQ a eaoondtn-y e~bon. Fott the model ooc1pouoo 

we bave slecte4 3 fo •o.ce:rty-l•ole,anso-18 o<-a-aa - · + 19(3 ol1do30 

11 ppepe.ved ~om ac<ttyl oetulen1o ~otd. -

f----4--0 

r 
'f&'---C=o 

'71 -

1UJn end d'l!y etbylened.ismtne in en atmoepbePe of ntt~ogeo · 

gsa t:i>f! 2 boutts. Exeese lithium wae destJ:~oyed witb s~l1d 

ewmon.1m~ · cbloridfilJ. After uer.lal ·wovk u.p the t:te.SG: obtained 

· w&l' waehed w1th lQ.' &~d·!U.~ b.ydt-oz1de to •epez-sta th$ ~old 

and neutral fJ:Jeoti.t)rtf.l,* 



1.1h<t7 so1d .:t'Paction 11aa ebror.letog~aphed over a 

e111aa ,u.el column aoo two. produote tbue aep_.$ted we:re Oflyt• 

tfl111a$d trom. cnl~~oft<?~:t .. ~eth..anol mutuv~ ~~pl!ll'ij,'tely. ''l~bo· . 

lt~J~IG pol at" eompouod t et ~'P a 269--1 Oo-,. L o( J 1J + a._a0 had tba 

IA~le~ule!;' .fot7mUla G3di~gq2 wee, found t& be identical w.itb 

oltilan~:te q -rr .. 2B•o1a acid .Qft (ao;G yi.eld )., sJ.mtla~ly the m!)l'e 

pol~~. i'!taot:'i.l)ni'\l'Nt.teht1-d a eolid (35~ yield). r.liJp. 295 ..... 5°, 
f.,; ~ .... .7.n +. 14.5e;, thQ.t wafi anRly&$d toP c3<P50o3 • PttepePS&.tion 

of tbe ee_tel' and aoetate de.t'i vativse O()nt'iY'tlu~d the compound 

as 3 p •hydrtozy•oleena~la o{ •R•2G•otc ao3.d !~!!· The C)O:ilpounde 
. ' 

sa and 89Q wa• ii''lent1tied hy or>:npQFiaon with the nuthent1e 
i~ ........... 

apeo.tnana pttepaved f.vom the pr.,v1~us l'e~ot1one (til-:JP and 

00•1}1 0 ~ap~,ritH)O ) * 

Tho 'tllilUt:cal f~ac~ion ·wae cbr•t')matosrapb:ed ovet' e. 

column or d6act1vated alUZJine. A compound was obtained it'l 

15% yield wbili;i) tt'le &lu~i.on :.:- r eolvent WQ!a beozetlelethett ' 

(3~2). !fh& eo:npo~nd woe el'ystell1ze!j fV0\11 a mixttn'e of' 

oblo~oto:tti!l-mettianol ~Jn<i tbe ~s~ystnllL$ed produot 1££ hnr4 

t:~e ~lol.GQ~l~t" fovJ.!ula. C5cj!52%~ ;;n.p~ as~G2° ~ CrX'J0 · ·+2Zi0 ; · 

it gava nagat1.ve THt~t t~ct :alltrw.tos obseoea o:r olet1n1e double 
(V 

bond. !Sl· ~paet~U.nl (.F~·6"ol2) of the Cl.ii51Pe>Ul'ld sh~wed b~oad peak 

!o the 11¢.\tlott 535ct-3400 em·1 fot~ hyd~~yl s~fmpa p~e~eot 

in th~ molttoU:l-0. r~o other• ·atcnitioant t'Je$ W$!$ found in :ra 
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and mass: apact~al analJaia • ,P?~R epoott-U\'4 (F.tg.l3) of the 

compound ahowed •e-ven tev-ttary methyl p~otona ilt ~lle Peg!on 

O.a to 1.~ ppm.. At the l!'ag1on 0.5 ppm. p~aka obtained to, 

two methylene prot~ne seminal to the bydl"~y gr;oup. Tne pea 

I 

R.O . 
12a. R = I-t _, 
1-lb? R::::. OAc. 

at 4.15 ppm as a multiplet w;rU$· a.OSUflled fe~ tbe 'frll'oton 

seminal to c .... a • hyd!'oJtyl gx-oup. Atiotb&r peak at 4.,20 pp'r.l. 

m!gb'G ba due to the proton gem1nal to o--1a bydltox;rl gl'oup. 

The otr~otul"@ of tbe tp-ih~oxy oompound was finally 

proved by !te maea fl'&g!llentat:ton pattern. The oOtnpGund gave 

a peak at ·~/e 442 (F1g.l4) wb1oh Vias aeeun1e<l to tor-ra by 

the loee of one ·rnoloou.le Gt wate~ f't-G-:a ~+ 4+30. otb.e~ pa&ks 

at ra/e 424 (ttl/• 44a--n1o). 409 (tn/e 424-..cn3 >. 394 (m/• 

424.-on2oo). ale 381 {baee peak) wn1cb can be eno11n t':cora 

tbe genee1a (Oho~t--e}. The pealta •t ra/e 169- and 205 osn be 
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~pla1aed by t..'t& cleovas0 of' vtog o of a eatureted oleaoan 

ekelcton29 , se abown in Ob~t--5. 

cluwt~5 1 ._. 

Wt-je 4D9 

1- (c•2~C"2) 
\'VI/e 381 (bo..se) 

Wt/e ·42.1-

1- (c.\12.-::oC\-\~ 
M.je. 399 

\~2· 
Wlje 3 8 i (ba.se) 

/ 



Gl 

so the stt¥uGtwe o.f the tt'!hyd.tto.xy o ompouod o•n 

be asatgned ns oleanen•lB«" •n • ~ f>, 19 (3 , as t:r1t)1
31

• 'he 

at~uctt1.~0 wee fsrially o onr!tttted by pr.epatt1ng the OOJ:'~&a• 

pont.U .. ns t:r1eoetste31 dev1vat1va !fa• m.p. 2113 --12°, wb1ah 

~··· enalyaed tor a30a58o0 • IR apeCJt:vUtll sh.:?Wed. ,.b~o_ad .. 

peek• at the tteg1on 1720o-ol730- em·1 end. 3.240-1250 am•l 

whtcb oonfit'~ed tno presence of aClotete gttoupa in the 

Qolecule. The tind1ng in the Peact1on ot litbium 1n pre• 

·_,!.~ f3eoo& ot &tby1eoediamlne: CD 3{3 •ftGtyl•oleanao•lGo( •H• 

aa -....+ 19 fo ol14o !!· e eeeondavy lactono !a different tei 
I 

•~o extent tbst Gf a. tevt1&"Jy l.aoton~. tn tbe ca•• ot a 

scoondet'y lactone •e got t~ee. ,p~oducte !!!• oleanen•lSo( • 

H•SS•oic .acid ·.2!• 3 f.> •llyd~QA:y•oleanan~l.B o( •i•SS•o!o 4101d 

Oh, oleanan•1S ~ -~-~ P ,1 19 f , 28•ttt1ol 72a. Tbe for:natton - ',' .. :;.;.;·'-:" . -
ot tbt~ compound ~ltboush in lover yield can be expla1nad 

by aelium1ng tbet the eooondary 1·e.aty1 oxygen te lose · . 

eteP1oall:r b1ndel'ed &nd benoe the cleev•p -o-J.3- o£ 

tbe loatone wee poea1ble sa snowed by Bst\ton tmd co• 

W!>ttkePa16 in oaee of e lese stertoally b1ndered eetere. 

so tol' tbe tl'1terpeno eeeont'\BP8 lraotr;ne Which can be o.ooai• 

det-ed leas stett1ee1ly bindered than tb& tex-t!ey lac-tones . 

gave patl!tiallv o+n....: cleaved. p~oduot to sen'\l:Pete tba 

{') 
d1bydroxy fuuotiona1 t,;~oup se ebown !n Saheme~7. 
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A cO 

71 72a - -
(o) +1th!'¥l~etili;l;~ne"d1;arq~,ne react1~~ ;;,9qr ~~·~riliqlly 

hindered t;x-1tovnene laotooes·: 
.... I TB 1r • II 1. .... • 1 R' ~t I 1 !f 

Cl-h_Ol-1 

f:-aailan and <H:Jworkeve32 :t'ecently 1raolded 3•Q;tQ• 

fv1edelan•2a ... , -+ 12 f •olide 1§. tz-o:n the- plent Gzanooo~dia­

-Odate and tound that the lactone was too muoh etett1cu!lly " . -

h'Lotle!'ed. Tbe lactone was bowever- found •tebl$ to aotd OJ~ 

alkali b,a:rolysie. Tbtt 3•()an•b1edel•n•2S • , d~ 12 P •o11de 

~ ••a too mueb ste-r1cslly h1nd!tlXfed lao-tone beoauee tbe 

lactone when subj-ected tt> Huang-Minlon reduot1on of 3•ketG 

fuoct1'='n., the lactone. ~!ng did not- open evan Unde:r dl'estio 



i · '• ~I 

oond1t1nn wh11e it only· 1e~me:v!eed33 h().11. o-26 --J 12 to 

o.-.es - J 1.1 poe! t 1 on to g1 ve a mixtll!'a ot 1 eomePio 
leetoneJ 74a and '74b. ~to th• itJomel'1zet1on of htedeien• .......... ~ 

74b -
26 ~ 'l.fl ~ ·~lide 74! .. to .tr1c4elcan•26 ·--+ ll (3 •ol1da 1t2. 
in preeenoe ot atl'ong bas1o ct>nd1t1on· ft&S obe.attved. Bence 

it ff&ct nseum.ed tbst c ..... a~; -+ le fo lactone is ~t>~e stex-1-!­

oall.y b1ndet-ed than o-ao ..-.. 'J.:lf3-laotono. on thto. two 

laotonea th~ effect of ttaduct1nn with, 11thtum 1n p,_.eaenee.-

. of etnrlene<.U.am1tle was studied •. 



A ·d~ttWe o.t· fviedc'lan•2G .....-+ 1Sf•o11t:lo ·2!!; :tn 

•th.rlenedia'"nioe :ttl'lo trantod wi tb. 11 tb.tu~ 1o. ot:\ e.tm~:JJP here 

or. N2" sa• rov ebot.tt a: houtte. ~eeae lithtua waa deetr-oyed 

b:r a!lltton.!um ohlol."1"e end then ~usual •wk Up· tollowed by 

t~eattl)ent with lOft eod1um. bydtn>:it1de flli'rt1$hed neutt-el errl 

aeid f'l'l'aotion! ... 

'l'!be acid fve.etton waa ohl'oaatoSJ."apbeo ovep. a 

stlto• sei. OolU!nn and only M~ oompouna. wea taol.•toti 1n 

75~ tteld. !rtuli c::>mpOt.!ad ••s Ol'y8telliesa troo cblot'ofo!*m• 

methanol m1;ttUt'o and tbe oryetel 'fia'S~i ... analysed fe!)I- · 

O,soflsoO~• m.p. 29o--9le, /; o<.jD +SS~51° • fbe 00\/lPOUOO :waa 

ass!,gned as 3~dooxy tv1obadenie •etd34 12! on tbO bast• of 

IR.t fl!.R and rnea tpPO'tl:"al aoalye1$ ot tbiit oocnpt>tUHl ~nd 1t;e 

eater'• IR apcetP"UGl (i'1s.l5) ~:»£ the OOJ..'flPO.tltid •t.u:med pea~• 
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at t.aeo orll•l tox- --oooa: funQt1onal gl"aup. Me•• apeo.tl'um 

(F1s.l6) ot the compound Jthowed ·a mQleoulel- 1M peak at 

m/e .ua (~f.,.) wbiob 1a cons1etent w1tb tbe ooleouleP tol'mula. 

Otbexa peek• •t_..~/e .421 (!>4•...,.aa3 >, 397 (t~•-..oa,:iu).; 371 

(m/e 307--oo3·)·~:ae1, ·a9o, 274, 21a, eao. sae. 257, 2a1, 

217. aoo,. 191* 119, (b.$) llh1cb ..,~ oh .. :ecterisad petk ot 

eat~atec.l. tvte-~•lllb JJiel6ton23• · ttbo oo~pourxt. fiG· &•deMy• 

t:v1chaclente ac1d tataa. ttnal.ly eoottme4 by pr-•p~Wiog tte 

aetbyl ~tel".~· The m~H.;byl estev •o: forraed ••e cttys·tallt~ 

. Sed fro ef'to:ttd the Cl,'yetal: of ?l?,~t m.p •. l80r>, co( Jn +30.~0 1 
_,--

wbiah '\lid soalyaed fGf.' c31n52o13• tB apeet-rum $bowed pre•· 

aeno$ tJ;f ce~bometboxy funot1onal gl'oup et 1?35. om •l. F!!!R 

speet?Jum (Fig.-1'7) oi~ the eilJmpound :sbo.ad the ptteaeooe of 

aeven t.tWtiuy methyl $~Oupe ~om o.~7a to 1.22 ppr.}e The 

thr'tie twot~o• ~:r -o·oooH-r gp'OUP epp~ai'ed aa .atnglet at 5.?2 
-'Q 

ppu. Mees specrb~um (Ftg.lG) t')f the CU.>:tlPOUOd allowed moleou• 

let' ton. peak at 'tl<l/e· 45G ( ~+) P 4~5, 4:24 • 4 09 ,, 597, 396, 5l7-

300, 305, {btu:4) ). Tll~ ,ebGve pbye1ea·l data ave 1deot1eal 

wltb ttmae ot ae,hul•3•deozy-~1ohadenat~34 • 

N·•u.tttal tvacti.on wae obt'Qtnatosraphsd· over a 

oolu."iln of <hu•.otiv1atea alu.tt~1na and et tbe el~t;llon ... of benaen• 

only one Q\')1rptt.und was tsolRted 1n 5~ y!eld. The co111pound 

· wae o~talltaed fpo;n methsntl-1 while tb.e: o~y•t&111l'itd 
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px-odLto~ ~. waa analY'ted tozt o3oa52o2 ., m,.p .• 240..1° ~ Th• 

com.puu.ttd ••• aesigcect aa f11ttedo1an .. 12 fo • 28~!ol ·z.! on tbe 

be.a1a of lit_ PMR and ~aJt$ apect~al. ana1ya1ae IR tspeotl'Ut'l 

7G -.... 

(F2.g.19) of ttu~ cbmpeund eb~wed broad pea~ at -/as 

325~3350 cf!'l•l ehowtlng the ptteeenoe f)f' hyd!'OZlf'l gt'ottpe 

1n tba r.toleoule. 

PMR apeotl'um (V1g.20) of tbe oom.pou.nd ahowad 

·A 4oU:blet oentot'e.td at 0~724 ppm witb J value aF13 fol' a 

methyl. sr-oup at teo;)ndmty otntbon atom. • a atngl~t at 

0.7970, o.a99 • ·o.OG77, 0.9B3G 11 1.0~ aod 1~244 ppm for eu 

otber: methyls on t.eJ.'titWy t'Ul-,bon ·atoms. It; t3bo1fed .tt-:a 
. 1 quat"tet oent:red -. at 4•0 ppm tnt&bWabl:e t~"IJ' tYJ·i) pt:•otone ·at:ld 
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o · t®tt1'piet ·at· ~~aa· pp~· int~~ttabie £or or~-e proton.· Ttie ·A-a 
quartet mtist be· due to ·~--se-JJ.Q-..(H:i and toe tin~ltipletr 1~ 

dtle' te G_.;lS~R--oR • .M•fl• :apeetrum (Fig.al) or th.e o0'11pou:na ·-. ,, 
ehr>wod p·eak · •t~·:'~~1~e 426(M-a2o >-. 39$ fol" tbe lo®s --clllaOH -

(31 me~s. u.n1t) ~~()r.t. t~e~ent m/11l 42t>,. ~eakta at "Jl/e .30Z~ 301 
' . ' . . . ~ ' . \ . . ' 

f!Or!" · the· fr-a~e.tltS· ! •. end ! • • ob~tW· protninent pealed at m./e 

2901 2~;.J.t?~~: let7 .(b~e~ p~ak}. H.e~~ the above f~agnents 

ooilfir~a tbe ~t;F.tlOtt.we of thtt (jiol. $1! 76 • 
. ~-

' ' . ': ··,~ . . ·.': ' 

.·~ < I:\ ~ 't ; . \' 

:I 1 ~ ;-\:.:l?~(j \. I 

; : '• .:·~· ;:~: 1 .~ ~-

a' 
: ; ;_~ : ·~ ', ~· ; ' ·; , r ' 

-
Tbe. deoxylSPto:ne iu'en LAR ~f:eJ.uct!~tt et.t·,l)~ded 

·t;tle tU)~O dt~l ·as i'nd1oo.ted l;)y m.~.~.p .. , ('Hl~Ul end c.o-.Tto . 

·so the veaottoo of litb.iun1 :t-n ;p.t•e~eoo~ oi' e-tnyl.o­

ned·1$!~1n$: on !t'1edtllan•26-+ 1Sfo •ol:lt:.le !:!!, vn:tch Wf!S e~ma:t• 

~ex•ed &~ •t_ei1ieQll;z; .t~o 'e~ueb birli!orEJd l~.otone ~fi'Q~<led two 

o.o~pot.U¥ls •. Tbo rol'ulat1oa. .of 3•d~¢>A:y .. tvicbadeaic &~id "15~ ...... ~ 
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in blghex- yield may be explained by the deGxysenatloa on 

o--12 whe~e ·t&ctyl o-xygen ••• attaebed. Again tllQ for:na• 

tion ·of tr1eaela!l•l9 p ., 96•dit>l •71 in lowe~ yield m1sht be 

4ue to deacylatlon ()f ls.o·tone by the ol$av•se O"t 
0 +II . ~r . 

~o o..- bond. so deo;tygenat4~n wa• favow,.ed 1n caae of 

moxte etexrtculllr hind~ed 1act~e. To be mor.e satte or. tbe 

fact· we tutd CW1'1ed out tl'le aa.i!l& ·veao.tion. oo leu a ateP1oally 

biodeu ... ed laot~n. f~:1edel~n·26~ i1 f .... o11de 24~. wntch ••• 

mor• •table. 

(it) L1•etnx1enadlatt11ne.reaet1on on tr1a4elan• 
& 1 I &PbdiL . . ·- b r· ....,._, 

aa~ 11 f •ol1de !til• 
... I I W fiE ftl- :t .. 

!be lactone 74b 1n ethyleaedta_lne ••• t-et1uaed 

wlth 1:1tlt1u.m ln an atllloepbeve of n1 tr.&.£«~n sa.• waa followod 

by uauai 1rox-k .up and eepePatlon into ac1d and neutral 

tx-aotlon• by 1~ ~ad1:um hydXJo.x!de. 

'fb• aoid fJ~~act1oa wet cb.taomatosr:ephod ·twe~ a 

-column of etltoa gel and only ooe oamp·mtndt ,·, was 1tol.at•4 

tn 5~ yield. ~ho compotu1d •••· C$1y&tel11eed fl"om onlo~of~· 

metbanol tl1zturs end the o~stalU.a.ed compound wa•· anal.y•ed 

fop o3on5oo2 • a.p. 2S3--94°•· The compound wae idontit1ed 

aa 3•deoay"!tr1ohaderd.o a.eta 75e. wen oomp~ed with an 

&utll$atw specimen Cm:.l!m.p t!:nd co t:R ooti2pe-1son h It ••• 
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egain oonf!.1"!le4 byo prep$V1ng tte mttnul estel" det-1vat1• 
' . 

0 . 
~~ t?hP• 160 • ••• enelyeed :r~:r Oe1a52o2 • Tbe eetez- ••• 

ideot1:t1od ali meth7l•3•de3;;ty•tv1ebader.l~te when comp9.tted 

\'1! tll on eutlltnt!_e,. epec1men. 
-N~}::~~~ ... :,:. ;; -::: · .. · .:' ~.. . . . 

Tb& n.ut~•l ft-I!Oti'fi~:··wae cbt1'tmatogl'epbed ovett ·a 

column of . .-leaet1vatec1 alumina and only oue Oti~pou.nd was 

isola.tea tn b~Q~ene elut1Jln 1n 15~ y1eldo l'lbe compound was 

oryetall1thJd .fi;om ·mothanl)l .and. the ot-~atall.1aed cor21pou.nd 

!2,1 Wbioh 1JiltJ e.oilyee(t t~~ C3dl52o2 t fl.\~Pti, ) ~&O~t: Wh~ 
oe-npDUnd wtu• ehal'eotot-1eed at ,tx;1edlt.~ule•llj3 •26•atol :ll1,! 

on tbe 'ba•le ot IR,. ~~!R and .maea speett'al •n•lye1a. !R 

speatrtt!ll (F1g.ae) ot the eQi1Pottnd ehowod po•k at 32Q0--3300 cr.a•l 

showing the -p~eaeoae of hydro~y1 e~oupe 1n th$ !110'leeu1G. 

FMR apeotl:'wn . (F-1g.:23 ) •ht">-.a the PI'eee noe of a 

doublet centp~~~d at o.e · ppm rov a metbyl. GPOUP on cattbon 

o~ntdr.d.ns e ~lkoton nnd an:r.tbe~ •h ilinglote betwMn o.Q-1.26 

p~ tov ai4 m.etbyle on twtisl'y oe.Pbon atom • .J, mult1plet at 

3~.9 ppet fntegttab1e ftJ1't t•~ p~-otona. 1oo1cated tb.e preseMe 

(· 

7Ga -
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of c ..... as-!!a~ot:l arxi • multiplet at 4.35 pp!Zl 1nte~able 

ro:r ona pPoton 1otU.cated th¢ p1:.eaenoe .of .._o~ll..-!!,....,.OH. 

~aell apectx-un of tfle et71tpoun~ 7Ga ebowed pea:k at 

Q/e ~26 (M+ --a9o) i 395 for ttua lOll$ ~t · .-OHgOH gt't)'UP. (:51 

mass unit) fll'om. f~esr .. ·u:mt. at m/e 42e. :Pbe p:tteeenetl ot peakt 

at .rfl/~ 302 anfl .SOl m.-ay -b$ ouc to .t·hEt tr·asnents. ! • end .2,' 

obar~t.~lset!t i':Ol' -enttu::ra.ted f~1\ld~lg.ne flkeleton20 • Wbe otner 

twonlinent f~tletl.ts. ~w$ Qbeii:t.tl'Ved at ((1/e 199 and m/t!i 177 

(b~$.~ potlk). li'lnoo tbe ab~-'\10 f~t.!S'lU'Jn~ptf.on ¢ont1ttl':Ui the 

ut:c-ue'b®e f.)f' tb•· dtol 7G Yla.1ob 8Ve typtesl. '(}f t~i•del•ne 

. "t_za ettQ.a.e en • 

Thus l1tb:1.tt)l 1n p:fleeeooe of ethylened1am1no when 

ttteated on leae etex-tcally b1odered lactone "!i!• tx-!edelan• -

26..._., 11 f5 olid$ 24:..~, tlle pef'eontogf) yield Qt :tl'!1odelon•2G • 

ll fo •d1ol ~ waa gt-eat:ev;~:·~!.j.il.n tbat of 341>deoz.y t~1obad&n1c 
. . ·~· ., 

aoid !!!• Fz-1ed&len 20, 'J.:i.p ~ai'ol wae .obtained by th& d$aoo·· 

ty1at1oo ft+QU'\ the 0-.11 pQai.ti-on by tb.e cl\'JaN'ase ot aoyl• 

OXJ$a:n · of tne· ·:(ec~'Qne p~oducing tb .• diol whereas the 

to~4!ltion of 3•d0~y-t.t;~'i.obadGoi~ ao1d Qf!O b~ a~pllined by 

tbe deQA:Y6enat1on frt)r)l o..-ll poe!t!cm,. eo tn th.ta r;-~ttet1on 

aeaoyaatton waa fa•ouvea tntn 4eo.ayg(l'Jnetton P was found 

b · a~ton e.na oowo~ .. ke1tla2l ,as & 24 on ofttet-a ot ale obola. y --
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so ~?om abovl) t'1nd:tnga it 1• cle~. that tile. 

rlos opening ot laott)nee, in d1tte:r&nt eter:l.cal eov1:von­

meote ;. g1 vea pJtoduot-a 1n dlffeJt~ente. yield a •. rtu~ 0o~e n1n• 

de~ea laatona$ s1 ve tbe eoPrteepouding aatuttatea ~e1de 1n 

bignett· yt~ld by d~Hlldt:fSenati on at cex»bf)tl whelle laotyl oaygen 

is •ttaohed ond the l$es· binder•d laotoneo give the c~xafies• 
' -

pond1ng diola 1n higO.r yteld.by desoetylation st the 

cat~b.oo \\berc lejotyl o~ygen ts attached. 

(.d) ]!~etu~lel14?.!!!!!~~!...~-•-~·t~nl? _gq ~ttr1lf!VP.~~2!.~ 
b:Pomo laotanes: 

In ~x-Q.ero· to examine. the efteoii or bPO:-a1.n• on the 

ns.tu~e iHlq ;tlelds of produote formed· ~n Li•etbylaned1er.l1ne 

l"Gductt~n tbo follow_i'og o:;,opounds have bean seleot.ed and 

studied to:' the puttpose:· 

(1) U·~~2l~~~U:a~.tne ~eduotto.o on ~!.'?.eP.:zl;;~!<.~ 
b~oao ... o1eaoan•28~ l3 ... ol1deao, 
III•F .............. bt -~Jl ··~· 

Tb.e b~OtJO ltett'n$~: 5•a.oet;tl•l2 o( •ovO:nG•aletlflan• 

28-+ 13-olide ?,Z,, -bioh i$ ~ tGvt1J)tty laetone was ~erlu ... 

xed tn s'tbylenediamlne with l1th1um fo11 two hours tn on 

atmoepheP:a ot t~2• AfteP re:tlu~tng tot' two ;: b-out's excess 

lithiue1 •• dettiHlyed ·Vf1th •!'>lid ammonium cblott1cie. Afte~ 



71 - 1a,, 111=I!ea a2.n, 
7¥~, lt1eHeJ ~qns 
1.~~ Hl~ ~"~oa;, o( ~B; 

!§.!, R1i:r p:..oa, oC..•FIJ 

yt~~~, nc--=:O i R2k-' on~ 

COOR,_ 

aa~a 

Rg:iCB3 

wo~k up 1t wee t!ap-!\t*:ated int:;) .'eoitl and tli~Ut-~al p~tQ by 

tl?aating, with 10~ eodium hydrozide solution. 

The &Old fraot1~n was cbl'OI:latosrapbed ov~I' s 

oolt212n of a111oe g0l and two compounds weve 1.aolated. fhe 

-leas pol.e11 compound was QnQlyeed tor~ o3o«48o2·, o.p. 

2G5--~l6~ 'tf&SJ 1dentitie4 as 3•deQ:41:7 o.l<i.!~Q~l1c ~¢ld 1§!. 

It ••a cn-.mftvm~ b,- p~tlpGX'ing ite m.etb.yl &1!ter3fl 1§!!, 

4Pftlyfl$d fO!' G31JlG008 b~d ca.p. lt39° • IR =peet~um. (Fiez.24a) 

-ot the elrti~J:t 2~ ah.ow$d th~ Pl'eeenee of' cei"bomethoay 





. ""' 

futlet1onal gl'Oup at 1'130 cm·1• The bit;b pole~ compound 

was 1solat$d 1n as,e ;,teld:~~c Th~ co.~Upound ~ ••• c•yetall1aed 

fr-om methanol. waa analysed fo'Q OaoB4ao~, m.p~ 305...,.4° • IR 

epectruo of tbo c~otmd e1t1owed p$aka at 3450 ea•1 (by~OXJl 
f".,u)')t-1on) end 1090 etn:•l <---oooH ruoo~ton). 'ne atl'uet~e 

sf th& compoun~l, ~ \1QE! catabli8hea by the IR, N~iR end 

~ass ·4Jpc;etr:al anml:y:J.te ot tho cor:reseponatns motbyl eete~. 

Eete1f1oa.t1on of the acid, !~ flitb d1aeOUtethane followe<S 

by pu~1f1cat1oo y1elded the est~ ~~~ analye•d fov 

a31u50o3 .. s.,.p~ 198-9° o :ra apeo.tru11 (F1g.24) ot the e011p• 

ound ~ £h~:n,ed. the ;-re~ence t)t a hS'd~=r:t s~oup et .,) ou 

:5200 cr;•l $00 an_ e~t• ~Oll.9 at 1730 cm:•l. ·PMR lpeotvum ("P;~ 'H) 

~sh~f:7~··~?: methyl pvotone et· the :r~g:torl 0.56 to o.95 ppm. 

A singlet at z.s tJprJ ab·r;,wed tb:~eo p~lltooa -:Jf o.vb!>metb.ozy 

gvoup ( -OOOO!!sl• A mlllt1plat filt s.s pp~X~ ~sau:ned .f~v tne 
o-3 pr-oton seminal to hJdVOA11 g.t?oup. A txalplet et a.lo. ppm 

aho\Md. tbe O!l~f'1n1o pvotoa ·at G-19 poaitian. Mass ~pCDtztU~ 

(Ii1 1g.s~ri) of tbe eo-.:lpf)und ·~Showed a moleouler ion peak (M+) 

at 1Sl/e 410• wbtab we$ otJtlD1:&tent 1f1th the rlt)leJOi.lleP fomule. 

o31n5oo~. Toe otbet» peaku ai)pe$~ed at m/e 452 {M+-aeo} ~ 
465 (rli+,._oa3l; 411 (atT-oooqa3 )• 252 6 201,. 203 .(base poalc) 

and· 189 l'lei'e typ1(utl_ of methyl olean:>lata28 • Tbe ~til!;tnentatton 

is e.b~'m :tn Ohat~t....,e~ 
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COOMe. -COOC.\-13 
Y'll/e 4 II 

J 
I 

+ 

COOMe -COOCH3 Wlje 2.03 (b~se) 

m.;e 2.G 1 

Fl'mn the ~bovo detm; the compound wmm proved _.,. 

metbyi ol(u~nolete:i10 wb1ch wets: eouf.lrmed by eomp&P1soo w1tb 

&n ottthent1o epeG1~en (m.m.p and oo--IR eooparison). So 

the corapouud. whioh was obtnined ov1gtoally fr~fll tlle reao""' 

t1 on o-t I1•otb.ylttn&d!~"l1ne on z ... Qot1t.ate ot l2oC •brom.o­

oleenan-.86~ iafo -..ol.1de ~aa oonti,~med as :)lee.nolio ao1d 

~ .. TbG r•(Uiult wee oo~lt:tteruillot·al~Y tb53t.l: thoso obt~1ne~ 

from the :p~ev.1oua t-e~aoti on YJh.!.ob r.o~Utd -e. eatt.\~ated acid 



by deGzygenet1 on. Hot-& acid ••• tov.ned w:ttb a double 

bona at tbe cwbon whette the laotyl oxygen . waw attacb4kl. 

1h1e ra!s~t be ooouvr'ed du.e to tb$ ptteeeoce ot b~o:n1ne 

atom in the ·=aol.eeule. F\lt'lther wo1"k on bromolaotonea is 
I 

!n p~osx-eae to eetabl1sh tho meobaotatn ·t\l OUP lebott-atoPy. 

Fl'!'om neutx-el f!1aet1.on no oorapcund •ae 1solated. 
. ' 

(11) Ll••~b:!£leo~~1a~1ne roduqt10tl on_ afo •ac,etz~"':'29 1~9-
dib!'omo-19o( •H•oleaneo.•ae-., 10~ ··~l1de37 !,!: 

mn• oo~pouoo 3 f3 .-ao•tv1•2ffi-3~d1bttoml{.)•l8 o< .-a. 
olean•n•aa~ 19 fo o11de z.!, on w.hicb the ~~eetlon ot 

U•etbylentd1..,1ne hae been oaP%!'1eQ out ~" • aeoondo1'y­

lact0ne •nd wae •nt1e1patEld that the both deoxygenated and 

aeaoety1ated it'rQduot Jboulc! be obtained aa wa• tound 1tl tbe 

pt-e·\11oua cal& (~ea.ct!.on on !!)• 

?9 -



7G 

ot llthi\'ta and ethy1f.tned1snine in an 4tao•pb~~e ot !12 toll' 

about a bQure. Followiflg the aeme ptto~utOuPe to.~ 'lff>i?k up 

and ~:1-ittu:t-e wae aepeoted into ao1d and neutP•l fl'•ot!ona 

b~r tVteatment w1tb 10~ todtuO'l bydr'oa1de,., 

The ao14 fPaetloo •ae ohl'onta.togrep'tled ()Ve:r • 

a111ca gel colu.!'lln. fb:Q. lese polett oompottnd (40JS yieJ.d) 

••• o~yst.all1eed. anQ: tba produo~ woe antllyeed toyj 

C3cf!e002 , tn.p. 21o--1°, ••a found to be 1dent1eal w1 tu 

ole.nac-l~o( •n•sa-~lo ecta .!! (ooopQJ~ed with •uth•ntto 

spel'.llmen ). ~be nl()~e polar oa• tlbll ~bta!ood in 40$ yield, 

waa c,yetalltee4 an4 tll'lt1ls•~d fo• c3os5oo3 • e&.-P• 295...,tl~ • 

It •4\il 1denttf'1sd e:a a(3 •by~®tf O.letAnen•lS.D\ •H•2B•oio ao:td 

~~ \then oompawed w!tb. an o.u.tbentto ap~ohteo (m.m.p. end 
r 

oo--.!R.). F.o:tt b€)th tb' cQ:IlpoUnd$ Bie~l•t~tb test.e ww• n•sa• 

t!..ve ebow•d bttom1ne wee eomp1etely dab»"omiru~tea. Tbe 

noutttat ft'ao-t1on did ~t aftol'd any solid matel'lal. 

Thus tbe Peaotlon on d 1bx-orttolaetone '79 1n etay. -· 
l&ned!atnino w1tll lf.tbtul.\1 waa lomehow· dlfte~ent flt~ tbe 

3 P. -aootyl oleanan ... lSo( •.a:.-sa...-, l.9 f o114e 2.1,. wb11e· botb 

we:re aec-ondal'y l•otooes • Tb.e 0 cmpouod 6 f •aoetyl•oletlll'larl~~!~> 
lS• c( •R•29...,...,. '19 f o11d_e Z1 en reduot1~u aff0%!'ded tht'o& 



C)ompound$· • tv.ro rJf wh1cb a~e ea'btttt&ted sct~a ,!!!. t~nd ~Y.!.• 

~emtltea tro.!!l tbe 'daQxya~n:at14l)n at e--19 poattlon and 

tb:1!14 •~~ e t~iol Z! t~rroed by desoN1$tJ.on ot the laet•ne 

~1~g at 0~19 poeiti!)l'h aut tn tbe -Qaet 1!>~- d1bl'~~ aeot)n• 

datt, 1-.otoa(J !!! 3 r •acetrl•$9, a0.,41b~omo•o.letwen•18 o(­

H•SS~ 19{b oltcle 1!• tbe two ac1ds .2,!. $ad 9~ weve obtai• 

~ed bu:t flQ forrt1ation flf tr-1!>1 ••~ obeel'ved !.;e. tl!) deMe• 

tylat1on (patfl'lll.lV a_ bU BQJI'tOn & CtJWC)l'k.etttl$) took place. 

Tb.ia wee pvobetb1y due to stel"!C.ttl e~Mrd1ns Gt t"~ bPom!ne 

atae et 0~9 and C-""80 p(la it lett 1 n tbe mo~eott1e whtob 

tavouved. de06Y£$6nat1on fpom o.-.19 pD$1t1on l\titbev tban 

deacetylstion •. Further wo~k on womolQeton.e$ n~~e in 

pttogre's 1n O\.W l&bO!?at·ovy to establieh tbe t:aetso 



'·· 

SEOTIOM._B 

(a) 

Reaot!:ona of Li-.etby1enod1.e~ioe on. 3•keto o~p­

ounds wette etU41 ed tekt.ns lupant)ne .!!! e.nd et.o~ettanone ala 

ee model coapounda. 

'Iupanono ~9! in d~y etl)yleoed1.-a1ne wes, tl"eE.it~d 

~i til l1tn1utti ~AfJ.. m.ontione~ en~:t.io:e. Aft$li'- US\1111 wottlt up 

follm1&d by o~y&tallte~at!ot.l t~e compound ~. obt•1nod in. 
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a~· yield·, ••a ensly&ed tw o3oa:52.o- • tzhP• 200° • Co<_7D 
•17 .s0 • !:R apootro.m (F1g.S7) abo1t'ed peaka at a3~0 omt1 

for ny~oxyl fuMt1onal g!'oup., Tne cO'Jlpound waa 1.d•ntlfied 

aa lUP$DOl39 !Sa by OOL1Pal\1IOD (m•r!l•P• &: 00.-.IR) wlth an 

authentic· epecimen of lupanoa.. 

(11) 

Molletsnone .§!! 1n <try ethylooed1en1ne was 

t~eated wttb- 1i tb1um and after u1ual work up a c empound 

•••• obta1nea ·wntoh ~ otwomatos~'•PhY and oPyeto111eetton 

atfol'ded a e~~ta1, .a5 o--tt52o • a •P. 223--2-' 0 • !R apeetttmi\l 

(P1g.28) ·Of tbe enr..1pound ebowed peak at 3320 oel•l £ol'! 

hyd:ttox,-1 funoti on. l'he co:np::.uod wee 1deotif1$d a• r:tPtteta• 

nGl~H) ,~ by COOl.Ptitt1soo· with an authentic speoitten {iit.m_.p. 

and oo ..... IR c.oaap~lson ). 

Th11e ft'fJm tho above two :Peact1Qr.ta on ti'!tepene 

koto a ~pound!! l t we.s p~oved thst tb& t~:t tel!'petl$ keto 

oo~pound$ OQtl be :reduced to tb e the:vmodynfl!lliOslly stable 

a.loonol by the aott~n of 11.thium ln p~esenoe of etbyleoe­

d18111n$• 
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so 

(b) . studte~~ ,o{ Li•ethzl~nedim!:,pe i!!&ct1on. 09.. !X!1t!_IlE0,2.~>~ll, 
b1ndett~d satevst 
, Sa I ,....,.. I l I . . ... 

sengupt a ao.d co'flottket-&25 have. ttepotttied th• 

action ot li~h1um•ethylenediam1ne on e~e hindered eet~ra. 

tie have sl•o <U.t~v1ed 3ut •ome "eeot1·ona on hindered eater• 

with d1rtopent tunotional g!'oups preeent in the molecule• 

whiob we d1sou.iiuted in tbe toll·!)W:tng; 

Th.e "ompQUGd fo~ th@ p~poso was aeleated 

metb.yl b&tulo~te41 . .§~· A n1i.~~t~e ot methyl betulonnte. 

dr-y etllyltf~ei;liantne and om~t&lio litbiU."ll wae refltUed in 
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an etmoephe~e Of Ng ·gee fot~ 2 hour-s. Ai'ttW UIUal WOPk 

up tbe mel!e weae tx-eated with 10.' aodium bJd:roa1d$ to 

separate into ao 1d end neut~el tl'~atl ona· .. The aotd rrao• 

t:ten •ae. eb.t'O!-l~toguapbed ove~ a column of e111cn.l gel and 

only one eoiitpound •ae 1S1olatod 1n a~ yield. fhe coopound 

~. after c.t-yetall1sttt.1on ttn-n1ebed crystal• whicb ·~lyae<l 

to~ Og(:/!50o3 • a.p. 323-.24° • C.o<J"D •sa.fll. IR sp$otiru.nt 

, · (F1g.e9) of' tile ·aQl'Ipou.nd reV$fill.ed tb.et the ar,mpound cootal• 

, ned n byd~oxyl funet1onttl sz-oup (Gt -J' r.1u 34'0 oct•l) and 

~oooa: tunotf.emml gt!QUP ( £ m$x at lGS~ om·1) • It ga11• 

negstt ve T.NM test ahotd ns the a.~aenoe ot double bond 

ptteeent !n tho otarttna este"• Mess epeat¥-um (F1g.30) ebowed 

moleculett ion p&ek at m/e 458 hft-) which is cone1atent ·w1tb 

th$ moleculet' tol'!nttla. otbet- peakf fit m/e 443 (45a-an3 >, 
415 (f.f"'.-. itsoprQpyl) 1 43.3 (Tf+• .QOOB.). 207 J 189 (ba•m peak).· 

Tbe hy~oxy atl1d eo formed v;as acetylated w1tb 

•aetic annyd~id~ and pyvidirur,. l''he u•t.tel w:o'l:'k up aod 

o:vyetall1aat1on fr'ou olllor-oform-metbaoQl effovd$d erys~ 

tale .. of~. a,p. 310-.11°, C ~JD ~•11.5°, finS snalysod 

f'o~ o32B52o4 ~ Ir-t apeet~um (Fie.ol) of the. eoop~und r.u~wd 

peak& ~t ~ mul?35 Om•l ~nd 1240 cm.""l. fo~ QGetnt$· tuootional 

attoap and p&Sk at;. lG90 cm•l ~evetiled til• ptteQ.ence o.t ~oooa 
tuoet1ooal gl"QUp. PMR spect~u..., (F1g.52) ot the compound 
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t:, o.,ga pvri. A a~nalau. ;at 2 .~. ~pp!l·. ·•!?-oif~d ·~tie p~e.luJooe 

~£ thtt;,e iU1Q~Ot'Hl ·t>f tb,e: ~~~tat~ $unotiouel gt"oup (.:.....oooo,&l • 

.A ~mlt1.p_a,(tt Qt th.f!) ~qst~fl ~ .. ;;; t>P!!l · in·~oaPatttd ff)'f> one. 

p.:t'oto~ f!';IIJ!. th0 by4~Q2® g&..tllt'lt~l- t~ ·0~$ iiO&tate gt•oup . . : 

(.......,a~o~-o~aooa3l• ·nt~ataa ~p~~t·r"l:W (~i~·:tS) ot tbe. ~o~p­

t;UCO .. ~~ wt$ ~1~!.l.~'P tfi-r tt\mt ~t: ~l,)!lltyl d1h.~~ betulet~ie 
. . 

aotd~ !nc M+ JJ,on .p"ak 8t ftl/o ·50.0. was o·~n~~1atent witb the 

rnol.eettler fC:•li'1lUl.n ·Omsl:ts2:o4 ., ~·tw t.l'th~v sube.lt$f:t! al peak• 

at .~/e 440 (~!+~o:a:t$aooH}. 1:55 0.1'+--.-cooH) If 249 nnd 1.69 (baa• ) 

.we e:bH;rraett~vtittJ..·~ :pe-a1tu2S ~f. e·('#tityi betul·anic ae1d. 

F~om tbe above menbianed dat• it wa:J cleeP that 

when. tn~tbyl betulonate .@!.'! ••• iftib;Jeeted to Li•etby:Jene• 

d1emtn• react!~n tht) eat~ g:voup w~ta bydv.olYJted al.ong w!tb 

t§lf.) ~~og~:::l!lflt!.On "'t the l~cp~apenyl a®r:.lo l.lo~tl •. T.h$ 

tom~tf.on of ~.l~f~ob~tu1eotc ea1 . .042 !.~~ an;l lt,G Qae.ty7 •. 

d~~iv$t1oo4~ :§?.:!., · 'i1~~ t:!nfillr,· e~n.t·im~~ 'bJ! .aom:pf.Wi~Q(i w:!.th 

.autben'ttc ~p~!lftnoz (m"m~P~ and· ~o~xnJ. 

;: Tb0 m~(it~:l· ae:np~11tr1d 'ttlkert r~~ thG .raee t:to~ of 

ti..,~thyl«madi~mitlif'J· war.;t ~<eth:yl !$li!!i~;;;~nat&2l6 J.~~· fhe coop• 

cnlr"-'l was tretabeet wlt.b 11 tbi'tntt tn ethyleued1ara1ne. ve~ttltoa. 

a z;taa~ 'llb.ie!l."ifae: aepr.wat\!i•d i.nt~ ·aoid &ud. nf.mt:rn~l ~ac.t'lorua. 



\ 

Tll• a,otd h•otlon lbt»wtd on1t on• 4tt~npcutt4 (:tl.'t:m ftc) 

wbteh gave pG•1ttv• ~ma· te•' abowtns doubl• bond ••• 

·pl'el•nt. The OOI'ftPOUr.ld (SO~ :ylel4.) wa~ Ol'Jita111.ed an4 

tb• OPJatal anatya·ea. r~r -0ad14eo,, m .• p. eot .. a0 
• . Co<_Jn 

+7&.&0 .• IR .•peo~pum (ttg.SI) nowea the px-e••-no• ot 

bUd~(!)zyl :tunctlanal. poup .• , ~ raax 3£().0 .o~-l· and at 

iaea ca •1 foP ..,.GOGH tunottoaal poup• 'lb.• eonpound •• 

td•ntltiett. •• . oleano11o .ct416 ~~ 1 when oonpued w1tb an 

aU\hentf.c aaple ·ot ol•ant)11o a01<! Lm.•m•P• and QO.,...IR 

(?ts.•sl7• 

So QI.Otbyl oltlllnO~fltt save the bydl'o1Jted p~oduot 

•ttnout ~e4uotna tb• 4oUblO bond. 

R•a.otton ot ttt•tbyl tPtobadenat•l' i ~!.• wltb 

ittblunt tn etbul•n.S·t-1ne tutm1.~d • a$.na1• ocmpound e. 

1-\-0 
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m~P· 33o-.32°, c~JD +35°, ••• .n•lJI•d to• O~oO;,• 
Tlte .oo:apouna ••• 1d•nt1r1ed aa 'bJt1ohac1en1e ac1434 ! !!1 
when 0011\Pal'ed wltb ao autbentte apeolm.en (m.m.p• end 

oo-tid. IR •pef)tl'unt (I?!.g.36) abQWed tbe braroxyl and 

Oll'boxy111o acid tuact~n • t 3440 and · 1090 om ~1 respeo• 

'1.ve1t. . 

o o n o 1 u 1 l o n •• 

Flflom the Peau.lt• obtatnea in tho reduotton r;t 

laqtonea (S•ctlonw-A) tt ttsay be oonoluded that 1t ie poeaible 

to clea•o a 1aotone l'1ng to tho .~"elative amount• of the 

ae1d to d1o.l. •. lndtcattog the aterlo•l b1ndr•noe· ot tbe lao .. 

~enf) x-f.og. FP~m eootton CS:J we oonolu.de tbat 1t- ie 

· pae•1ble to ••duce tho :S•k•to e;Poup 'o tberm()dJnarnloally 

ewe a.tab1e alcohol 1n 100~ p~tt,-. The teop:rop~nyi double 

bonaa can b• ~eduoed to leoproprl s~oup. fne •tertoally 

llinCie~eci double bonda at-e not aft•oted aa obaerved bJ 

aore7 aad oow~kera43• Tbe b1nde~ed tP1terpeno1d ••te~a 
.can be tm.ootb1J b• bydf'olya~a to aciae. It may b• rnentlonea 

tbat tile byc.U-osenolyaitl ot teop~opanyl sroup ttkea plaae­

even 1n the owd• oompounda oompQtted to the b. ish pU%'1 ty 

requi~ente ln the oa.ee of oatalJt;!o bydrogenat1on. 


