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A SHORT' RBV!Ei:V ON S0~1S OXIDATIVE R~JAC'T'IONS OF 

PENTAOYOLIO 1RITER.PEN'OlDS 

In 6ttgao1c Oheniat~:r o:d.aeti ve xaeset1on ()an not 

. _be well defined very $G8i ly· like !n inotlganic cb~:nistr~ 

1.e. ioee of olectx-ons oP 1noxt~a•e in oxidation nu:.1boP. 

Wbi;le eleo trona are directly tt'enstePP~d ln ·~~ ot"gan1o 

oxidation :t'esct1ons the meoheniern of most or these l"eac• 

tiorus do oot involve s direot eleQtvon tx-anste~. While. 

oonaiderios tott ·oaldation nutnbe:r it 1s ea~y to apply in 

•orAe oaa&s • A&J tor e~ample tb.e oa1dat1on nur.1ber of oat:"bon 

in OU4 ta •4 1 :to Jnost eneea attempts to apply· ,the (Hlnc~pt 

lead to trect1ttnal veluee ::~r eppwent e.bi!Ul'di ties .• Thue 

cwboo in prope.ne has an oxidet1oo Dllm,b&rt of • 2.07 end 1c 

butane or • 2.5, though Qt-gan!e oheo1ste oonatdored· theBe 

two oo:npounds as being in d1f'te:rent oxidation $tstee. An 

1mpvovement could be_ made by essign1ng ~-1ffei-"nt oxidation 

states to different carbon atoms in 8 mo.leculo, depending 

on \that is bonded t.o them. AS fo:r example two carb.::m atorn.s 

in eoet1c sold ere ()bv1ously in dii'fep·eot oxidation states. 

Asaumption would. be t-equirod to ·exple:1o the pb.eno::1eoa · 

since the oxld.at!o.n nur.tbe~ !>1.' an atom !o a ooleaule i.,­

ese1gned on tbe b&sts, or ~e o:Aidatioo nUClbere or the ato:nf? 
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atte.cned to 1t • Then the Ot-gan:Le Ohem1e~ d&f'1ned ox1dotton 

aa tbe convet'ei.on of e .functl?)r.Jal ~oup in a tzuitltJoule from 

one eetegoxsy t-o 4l h1tb;e!:l t\ne. ~oi'if.t OZ.1dat1on !n OVgenio 

rib:emiet't'y lnvolve. A gain e;r o:x;fgen -~~:" a loss ot hydrogen. 

we bsve ee-v~ied out t'a.aotir:_n~a- of byd~ogen ·p0rG"" · 

xide_. wb1eo ie knttwn ee .t!ll oziC,:l$1og. agent • nn tt"'ittmpt;no.ios. 

It :bas been found tiuat triterpen~tee und.e;l'~O mal~t'H.lla~ re"!' 

e~~a.qgeraat1ta. ~1tb very e:t!ilple ~e~.getJt$. :?,.l);ne :i.t.1.poFteot J.'\l_e ... 

· AW:t'ttllt"emtmta take plaee tlnae~ var1::.u3 oxidative a~nditiona 

e.s. w.t.tb. ·ae.,our:tc ao~tate, Ztead tet-t>ao~t_ate 11 otu~ooio acid~ 

o:rgan1o pettgeid.e $ bydl'osen .pel'o~'.de EJte ~ Fhn:tooh~-nic al 

t;x!detlon and auto;d.<;latton DO troi ts~t'>(H'lo1<l.a bav~ el$o be<ia 

~baa~v~d. The _following i.e g bPlef. l"'~vlew ~f d:trfe~ent trans• 

tovmational ~esot11':'Jne on tr-iterpenoids with the h~_lpr,or~·.idi.~fer­

ent ozidati ve ~eagents •. 

It bas. beeo found tnet m(!:-ou~iQ e.oetmt~ ws.a u:&$d 

widely tov ths dehy~ogeoatin~ sgent f~r 1nt~odueing an 

ethylen1c d~uble. bona in conj~gWilti~n w1tb. Oiil exist.ing double 

bond i.o tbe f!(Jld or stet-oida .• 

Biet:leb~Q. n f:.!.l-ird f1~~t ~ep~lo;ted tba Ug (It) 

aoettlt& o;;d .. dat1e:n m~ p;~nteeyolie trite~p~nes of lupene series., 
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l)~tultn and lupet)l fet:rr.aed debyd~o C:H>'ilfl~unde of unknown 

flt:vuoture. stooe toe:t~ ester~a also underwent dahydrogene• 

·t1on bU:t not tbe1~ dfbydro derlvetives • it W!'lS oonolude<l 

that tnis debydfJ;~genat1~n W!iiE.I' s.ssoc1eted wttb the presence 

or Rn ol~f!nio bond. 

All1eotl and oowo~k~Pe5 o•l'V"ied out taereul'io 

ac~tote ox1Clatton on botulin la and isolated • oyl1o e.thel' 
' ~· . 

ea •. IR -f max ltJ30• sas om·l {Vinyl1d1o$ Sfi'Oup). NMR epee• -
t"U!!l of the ool:"l"CSp~nd.ttlg. aoettlte 2b. eJtb.1bited peeke at 63 -
and 89 cp$ ( .. o~n2•ol. flyd:rog~n~t1on otl ~ follow6d by 041• 

dation gave a lee tone- !.11~ IR -S max 1770 em•1 ( tf •lactone). 

_) 
. ' 

le; al tl! u. Rg "' aa!:)oa 2a. R ~· H - ll<i ~ 

lb :Rl = Ao., R = cooa 2b Ih~ AO - 2 -
lo Ji = AC 1 - l a ·2 e:: "'OO~:r~ c ' r.a ., .. 

ld n· = Aa• R2 :'.; C.Hl20AG - ' :t 
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of ther 1!aetonil O~U11d be at 13 • 15; 19 tJ:!!i S~l poatt.l!·on. !,~ithlum. 

olumbt'lurti hyd'Vi,ds ~eduotlirm f:JtH!JCl.aet of §Ia e;~~ =eoi!ltylrati.'iJJO. plf!l:l)""' 

duoed ,~ d.!:S~eet:llt~ sn•'i oot. a· t~le.c;~tate • tb.tts e;~J'!-1Ud1tlg pos1""' 

ti cne 15 ar1d 21 fol.., tbe lnot~oe terarit1oat1on 6\0d :t t was thought 

thmt nne of the hydl'o.xyl sroupa was te:r·tiet-y in nstu.ra. ·Tbc 

srnGOth deh:;d:rst$.on of the di•oetete with FOOJ.rz • py~idioc. oon-
~; 

, I 

product obtained !o this ramoti~n: wGn em$1gnad stl'l.t~ttt~e !,!.~ 

:A meA 20e nu1 ( .f 7900) • I .. a ,.f ma.1: 1050 and 5050 ct'!l·l. rhe ded,tolon 

'•, 

rt1eAc ~ Rr-1 tJ!.)ppopenyl 

nl1SAC II R~t:::r1sop.-ropyl 

H~H • n2::itmp:cnpeoyl 

'I 

\' 
I 
\ 
'\ 

!! 1 Jll=AO ,R;a=COgli'e ,R3~1 eop~ops·:nyl 
~ ... B1eAc; tR2:'G02Me ,R3$1&op~OPY;l 
~~ R1eB ,R2:=COgff .tt3-:.?1eoprop1,1 
~, s1'!3Ao ,R'2f!!OIIs0Ao ,a0~isopttopenyl 
!,!, R1e:Ao 1~t!{U:t20Ac ,R3=ii!iopropyl 

!£ 1 ·R1=Ae ;s2~crr3 ,n3~!sopr-opyl 

vegez~d:tng the lactone tet-or11i nat.t on was made no the basi~ of 

experiments wit.b betulJ~nie tl.oid !lnd its methyl ester. ~cetyl 

I 

i 
I 

,, I 

' I 

, I 
"I 

'( 
I· 
' 



botul1n1c ecid lb with Hg (i·c·) acetate oxidation save a. - . 

-{ •lactone assigned tiS §!, IR -S mu l'7-D2 em •l, ~aion on · 

hyoi'O(g~:mation save the egme d1byd~oleotooe ~ as that obtai-
' ' 

ned f.tta11 betulin. G.onsequeotly tba laeton~J tavm1aa.t1on •nd 

I the etuw l!okage in g~ must be a:t tbe SG.\me poi.ot, either 

at. o.-J.a o.t' a-19 • Tll$ ~QCtooe ~2 was tound to be dif.f~ent 

t~olil tuW'berogen~n which 1fee &$B1St'-"d the o ...... l7--0-l9 

leo tone atruoture by Oje~aast .!!! .!! 6 !n 1955, tlo~tdent1ty of 

thu1'bGI'a;Lonin witb th1~ lectone le~4 41l!.$~ti ttnd cow~tJ.:~~s5 
~ I , 

It was found tb~t ¥.rbG~ 3 f ·-l\eetazy tne:·thyl betuU.­

riata· le on slroiler oxtdnt1tto w!tb Ug (11.) eoettate gcve en -
\l.noonjtlgntad diane J\. t:1ex aoe ~ ( f 7100} ,. ra -S me:& ~oos,. 

~ l03t,. 901 - (C o::J Gflrz) • 1730• 1250 orn-1 t--o.oocrtz) and waa 
.', 

: aem1sned attJuotar.e !!• The o~rraspondins bydPogenatea pvo• 
'A · . . ~ . ""'l :duet t,l:!, J\. mu 205 n~ ( -t 5300), ")) mu etta am , on 

hydt"olyt;1a witb scdiu~ etho.itl.dtB gave the aold !2.• l'b~ .lat&~ 

?n treat~ent ·ttitb hyd~osen. chloride ir1 chloroform g$VO tba 
I. 

·~so tone A£~ ilotulin d1Qcetete ~. on Bg ·( ii) ~ci/Jtste ozida• 
. l -

~.ion sc.we a nonoonjqsated d1ena eesigrled .as st.rua tuF~ :1'!1 

whieb was. also p:rept~:l'~~ed fro:t.t the eet~tt !!. ~nd th~ lftOtr>no 2!• 

Red~ot1!1)P' ot the 6flter- !!!, wi·tb l1tb!~:a;n clu(jio!u'!t by®!de 

gav0 a di .. ol -eb.ieh nn eeetyl&'t1on gave the Elane d1Aanyl 

ec~tet$ !2.• tt1b~n the 1ailtot1e £! wae rea.ueed by lithium 
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slum.in!um hyd:ride end tben eae"b7latit)n of the pJ?oduct gave 

the aceto•y alcohol 5. The acetozy aloobol.on dehydration 
. . -

ro1ave tbe d1.enyl acetate 4d. ainoe 4d 1UUI formed by dehyd~a· 0 ..... -.-..... 

tion t>f the te:t't!ary hydroxyl ~oup at c-13 end after 

hydvogenation of it seve !!.-whicb snowed oo In o~cd fov 

viny11d1ne group. But flV absoppt:ton or the compound ahowed 

a maxima at '1\ mez 206 nm ( -t '7900)., 1t was confirt;le.d. tbat the 

double bood wae t~iaub~tituted sod anould be placed at 12--13 

position. 

Hz0Ac 

1{0 

s ·-· 
The $Utb.,:vs also a.la1oed that 1ig ( 1c ) e.fJ-eta.te 

t>Xidat!on ot lupeol Qs, l~enyl soetate §q lupenyl beneoate 

.Q£.. lupenone ~ and ~ -lupane ~undo~ tbe sao.e eood!tton 

intx,o.duoed a t1oubla b%>nd •at o, 12-13 poe1 t1on, the vesultaot 
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Oa . a= OH 7a. n~ Off _, -Bb, Rs OAc !2,, Ra OAc -· 
Go,. R.c 0B2. ~- R~ 0!3~ - ' .. ,. 
Od R. tJ 0 !§_, .R: 0 -· !!!.· Rct II 1!· R=r H 

pr-oduete beins !! 1 ze, !!:.1 !a and!!. Peepeot1vely. Tbo et~uc• 

ture or tbe compound was evident, ·; f:rOlll uv and perbeo:o1c 

scia t1trat1on. 

··. 
t~e or tbe lactone obtsined r~om acetyl betulinio aoid lb -
would be 11ke· .. ~ and not sa §.!. 
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Almoot e1multar~ouely Baddeley !! !±a end Mclean 

and hie eoworke~s 9 independently put !'ot'ward apecstroaoop1o 

and cb.em.ical ev1de~<H)• showing conclusively tbo.t in absence 

of any reeo·t1ve substituent at a-17, merouvio acetate 

oz1dat1on introduced a tetttasubeti tuted conjugated double 

bond at o-le, 19. Tbu.s, 9 would produce 10 on aercurlc - -
acetate oxidation. 

9 - 10 -
The at~uot~e of !Q was p~oved by the uv absorp• 

· .: t1on of the compound. to'!? a conjugated d1enesyetem. It wa• 

again snowed by Beddeley10 the produc~ o.f ro.ercuFio acetate 

oa1dat1on on la• to be 11. 

I 
I I . 
I 



COO Me 

)\cO 

ll 12 - -
The etruotlU'e of !! wam proved by 1 tiS UV ahao;t'p• 

tion fop conjugated dieoe $y~te:n and alao by degrsdetl ve 

evidence. 

ll Vyetvoil ~ .!! have shown thQt the p:r1!"1lsry 

product ot. o.x1dat1?n. or betulin 1!. 'With Hg ( 1c) acetate ha• . 

aot the st~uoture 12 and not tbe 2a p~opoaed e•rlie~ by - -
All!eon et a15• --

Lead tetl'*aaeetra.te i'eeot1on :on' some tttitwpenoiua: 
•ol 1'h8 tl we Mif1 • 1 • t :t 111 ll' .... 44£ _ ;" • ..,. . '! . l 1 =mr .._. • - F -

Leaa tet~aaoetate wae found to be an uue.tul o~t1d~ .. 

atng .agent. in the field or teppenee. :tt has b"en used in taany . 
. I' 

Wb1le studyir<t. in tbta lupene ·•e~iea wa1ctl cont•tn 

an 1eopropeoyl double bono hae two ellyl1c position 8t 0--19 

and c-30. It wss expeot~d that ona or theee t•o allylio 
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poait1ona could be o.A:id1aed12-15 by the reasent. lt b.ee 

been dertonet~ated16 that in these· compounde the o-30 pos1• 

t1tiJn wae so :r6ulot1ve that it Feaoted with lesd t@t:eeaeeta.te 

in glacial ~~et1o ao:1.d end the Ealternative G~l9 poa1tion 

ttamafned unaff'eetea. Tbua betulin d1aoetat-e ld and lupeol -
acetate 2b gave p:roduote ehowing tbat only tbe a-30 poll1 ... 

tion w•• attacked end tho compounds l3 and 14 we:re isolated. - -· 

13 14 - -
It woe found tbAt if th8 o--3 po,it1on of tbe 

tv1tePpene occupied by e Keto tunot1onal g:voup instead ot • 

hyd~oxyl 0'~. acetat·e £unet1onal gl"otlp tbc attack of acetoxy 
~:\ 

was fot:tnd_.k·~. •blely at c-2 position, not. at a-so position. 

When me~hyl·betulonate !2. and metbyl urao~ate .l2 we.a reaoted 

w1.th lead tettJl!iaeet;a:ta it was found that the corresponding 

2 o( -aoetoal\)~ B•keto (H):tli?QUnrJs17 wel.'le obt£a1ned which we~e 
assitl'oed as 11 and. 18 .. 

0 - -
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0 

1S 

0 0 

16 

It wae tbougbt tllat the 1ntro<iuet1on of acetoxy 

group ct G""'"""S poa1t1on instead of c-30 wa• baled on the 

taot 'lihat thf:i o( .. llydr~sene at o-2 position wss mucn mox-e 

resoti.ve than the •llyl1o hydrtogene. •t c--19 o~ c-so poei• 

ti::>n duo t~ the presence .of a keto t~oup e.t 0..;.....3 pl)eit!on. 

It wee alBo ±"c~od tbat methyl dibydroelphttolete 

or.mld b$ ayntheelsed ~'btlt't1ot; .fro:n batulinie aoid18• 
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Introduction of eoetozy EWOUP at tbe o.-a • 
o< •potd.tion to 5•oxo {!l'oup of methyl•3•oxo•d1by~obetuionate 

·19, ·oould be done DPJ easily by lend tettaoacetat~D19 to -

() 

It was· oons1dt&red that. !n tbia veQot1on the!'e 
. . ao . 

w~a tho fomatton of enol • Tbie enol was expeotea to give 

tho deait"ed. pxaoduot wben attaok&d fl'l~m lesa bindetted o<. •a1d.e 

of the moleoule. Uode~ oild cond1t1on2l ln wb1ch bo~on 

t:riflttotJ1de eataJ.yst #.a$· ueed!) !ln o.eeto:~ty ketone was ob·talnea. 

so, lead tettttuz.o~tate is a very ueEtful ~eegent 

fort tlle i.ntvoduct1on of m o<. -oxygen function in 3 keto 

pentaoycl1a t~~terpenss. 



f!ti,'ltuo;.Q tand · OQ'Jrorke,$22 ob&$c~vad' the ·taet:tbn of 

l6ad· .tetJ.tQ~.ee.bat() in the·· ·p,ra,ael:le.B· ot -icHi1.nii arld o·~lo.iur.l 

b~bt'n~t~ u.p,d$li' :tr~A4!U.et16n t1n ·5 ~ ..-f:ttiedelanol· F?l: · pliOdu.cea 

a i ..-taoton& 22[ The produet wea eetablished by d$.ffeiJeot - ' 

pbys leal l'n$tbods. 

Sl -· 
',·::·:_!" ';, : . ' 

clw~1c aotd btas (!Qt very got;>d oztd1si ng P-'ope~ty 
. . . " .: !· . . ~ : . I 

in o:rgflq1e oh'emiat:c-:r •. With· tb$ be~P. of th1$ l?eagent VGr>tout 
, . . , , I . ! 

' i 
t:n;>e6 of c.onvoPsion oocut'' f!mlOng the pel,'lts.ayGl1o t~1'bflvpen~s. 

. ' . ' ' ' ' ' . . ·, ' . . \ ' ' 

a:onvevsiot'l tr.f' ep~~are;.;u~r~l23 t(;')l lib$ mult.~tlo~ 
xo~n.ol •Gries :i.nvolyed tue OA!dative ra~t11sogem.ent Pi' \tbe · 

.acet~te 2S U$1tiig ch:ro:n:te rmid in tlte PV"esenoe of e et~ong 
a~td~ Th:;e wet-e. condit1~ns -.utah in ;eaerel seem to ~e leee 

favom.~able to. ove:t?•all allylic oxidat.1oo to s oonjugat\~.a 
\\. 
I , 

' ~ I 
\ . 
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en one and velat1 valy oolle tavourabie. to tht'f ro~m.at1on of.• 

epozides • 6lybols • r>'!'. tbeil1 .f:.w·bhott tV'(!tlSf'ovr~tati onal . · 

p:r-odu(Jts24 •25. The Pl"t~dao.tl ~f the ozid$.t1:6n of the no~tate 

m1 wtui d1 ~td.~keto so~t~:b$ i:J!;2ti4eo5 ., th~ st:vue'bttPe or which 

was a:sstguad d !1• The atttuctura 'Of ~i wsa es:tabl1sbed en 

tha bQS:i.a of. phys1ee1· and ·chemical evtdeoees. 

23 - 24 -
' .go 07 28 

sp:ring cmd OO'Ifor.k~-rs ,~ 9 hev@ oba orvsd that 

when ·r ·U!r.-'$olia ~id QO~tate .95 was t~eat::qd ·.d.th oht·o~t~ acid 
' -· 

1n ~~~lwd.og G?'% aeetic oo1d ·eben :tntvoduei}ion of llA!Oketo 

eoti1pound i.e, 3 fo -aootoxy-ll~~a9 u~solic aaid.· 21'3 Wll~ -
obt~atued. 1:h~ oompoutld has got. a olesl;" UV: absoppt:ton iu the 

l,.eg1l.1n 22~ r~ t:or tb$ pt•t.)sence · o.t a ~ ~fo an~atut"eted 

kCt!)ne. 



25 - 2$ -
Tbe oth~ Pl'oduot ot th·., reaction wee too i:llUCb. 

1ntel'eet1ng for tbe lectone with a a1-one SY$teJt 1n the 

m.oleottle • The compound was fotn<tule:ted s$· 3 f3 •soetoay•ll, 

113~ d:t oxo U:Pstan-2B•o1o-13-1B•l&<Irton~ M. Thl)) etttuoture. wso -· 

~'1 -
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. Se~~~t\1 tr~n.tsji'o;l."c!atiorl :~eaottons were, d::me w!th the 

h'elp:. of o·:r.·sanic p~1·sc~.de l:tke pe~v..oetto ne~.d $ pe\"bemzoie 

noid and o-elllol"t'>- perb~nzo1c aci.d on the pentncyo!Uc. t-riter­

peoee.: ~:-he prtHJaet$ obtra1Ped in differe~t cs.:J&s wel'e fO'IJ.nd 

t~ be intav~s·t.iog 1o all lYespeo.ta. 

T~ef}tment o'f f3 •il<l!Win benzoate 29 wlth pi;rbeozoio -
aeid tn ohl:'>x-oto~m at o0 eff()ttded epoxy f:lorrtpouw:t29• Tile 

oo11pound ao Obtained •as aie.1gnsd as z (3 •benzoyloxy-l:af • 

13-epoxy oleanane 29. -

28· -
1lal.'ton and his oowo~kers30 obfH!t-ved that wben 

rletb;rl 3 f'!J ~s.eetojt:r ~·learl .... l2 ,l5-dien ... 2S•oe:te ~ we.s t.:N;;ated 

with perbenzo:tc eo1d (l.O aol. eq.) it fornod an ep~.:;ty flO~O:..ltld. 



The compound so obta~n$d was fovmulate6 aa r;1ethyl 3f­

acetyl·l2~ .13-epozyolean-~5""9n-as-oate !!.· 

30 31 - -
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Anothell exaaple ot J:t$not!oo ot pe:t'benao!o acid 

was the oonvere1on of· lupanone !g to 1sod1hyd~ooanar1o acid 

M• The produot g wan obta1nea.31 when lupanon& ~.was tvea• 

ted witb m.•ob.loroperbenzo1o ecid i·n qnloi"otora i'ollowtJd by 

•lka.line bydllolyata of tbo proG'luet 4-ox.e-.A..,horno""'lupan•3•one 

~ wbel'eby ring .A eleavel;l to yiQld 3 14•8eco•lupan•f:~ol..,3•o1o 

aoid 35 Wbion d~hyd~ated with 1~ eulphuv1c ao1d • aoet!e -
.eoi(,i to .give as. So uetns this l"OUte (Sobem~-l) syotbea1s 

o.f 3 .4-aeeo aoids could be done. 

·I 
I \ 

I ~ 
I 
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32 - 34 -

HOOct uooc;t} 
OH 

33 - 35 -



Byd'Vogen p~vOAicle wae :round to be a VttT?J' tntel'••• 

t1ng oxid1eing reagent 1o the field of ~!tettpenoida wh1ob. 

tol'mtd d1.ttereot typ63 Qt l"eel"t'&ngemeot pl"oduot$ •· 

While ·atudylns the pbotoox1de.tins tt&eott.on oc o< end 

, ___ f> tltu~tn• Owey !! !f3 obseY.'<Wed tllnt Olean .... l2 ... en•3 ol !2 
pt-oduoed epO!'Y t~a.•qtl'.ol ~i'.• 

1.-.\.0 

3G -
~be strucrture of the epo.4y t~a.Aerol \fA$) ott abli.• 

ebed by the auttlol?'e by different chem1c-.;L •nd pbya:I.es1 

&Videooea. Tb.ey Qbt!et-V&d that thert~ WQS a Sk$l$tal Obfi\Oge . 

tg0t4 ~or-e stable fo ·•myxa1n ·to tar$1tel'ene syste-n. In the 

oonveraion of 30 to 37a theretoz.e • tne~e wCle a.n intrinaic 
~· ...... 



uotavotll'abl~ obnng$ in tbe rm.ranse11ent 0t oavbon. and by~~ 

. gen and 'toe . :lkeletel Pe~reJlg~s)ent ooald: be c onaidsvad aS 

palJered· by tbe 041do.t1~lh . 'The formett could be eft•oted by 

,tttel'e,app11oat1em or • su1toble catalytic. ag·ent. While etudy• . . . . . ' . '; . . 

ins 1n f .•om~1~ ee~1~~J tbey obtained the sam• ~pe>z;y o~pound. 

while studylD£ lndiv!dually w1tb rJ.. •em~in ••~1eu 

fo:r the aynthesie of ~, i·• tbe fix-at sucoelstul &4p&t-1ment. 

iov~>lved the oxi<.'iet!on. ot olean•lS•en•3 fo _,11 o( •d1 ol !,2. 

w1 tll • mi.xtu1-e or hyatti)gen PG~oxtdo and aelenoue acid ln 

tex-t.., butyl aloohol.' Tbta ~txpev!ment produced ~! in 50-SO;( 

yield. fbe· patbway wh1db wa~ fi:illet ooQa1derea wae th• foM•• 

tion of the 1nte:rmodiate ~ aa Sb0Wn 1n.Scbeoe,..2. 

39 -
1 

37 -



BO\If!t.V1Jtt • th$e \'ltUI ebown not to bo the aotuel tneoba• 

nl~o :Jf t.h(t to:w!lation ot -~1'!. from 3 f· ,. ll o(-d1ol ~ troo:n the 

f~3t tna·fi. th• tta&\o~1on af tittl ll""r.tpime~1c 3lean•l2 ... en•3 fo t 

11 (3 •d1ol 4·0 wltb tile byd:r-ogen peroxide and eeletlous aoid - . 

·re11gent aleo d'to~ded the sam• epozide !2,. antl oat tbe ep1Ule• 

1~1c GP041(let;, 

so~ evidently tho c-.11•0 bond was broken dur1ng the 

11eaction~ T.her .-suggested an alteroet!.v& m.ecbQQ11ttt :to wn1oh 

the iaQQ~ttie dtole §![! and !,2 yield tb$ asme 0•11• 12,. 13 

ally-lie cation wiob Pe~cts · lf!th tbe pero.xide ·to .f:):l?m olean ... 

l2•t~~o•a ~ •ol, 11 o( -il1d~op~oxtde ~· 

41 -



iblt hyd~opecoz!de :~.! 1n turn would unde:r.wso etd catelY'••d 

Q.,...{) fiaa!oo a:lti ·o&;r~l;JQO }.!>eur>.t•angerilGnt to giV~ !:!.~ 

.1\e o..p0ctod f:•o:t ~e ~ove: -m.entione;d taot :.tt ¥la:i foun<l ••1•­
ootus· acid ~t:tx~ely .fu.~t)tioned as •n ~:td cat$l3'3t and th.~ ~aaotton 

could b4l done in :VVa&ene$ or othe~ r,ao1l'.li lik0 p•tolu~ne iaulf'ontc w:dd • 

. ~he t-eaacti~~n 'faB ..,;{tended tr> o( •emyr1rt analt)gue w.•aan•la.-en• 

3~ • 11 o( •dtol and obeerv•d IJ,,m11fW · t:ypfi o~ Pl.'~du~ta. h~!og i!rult!led. 

Majum<3ctl' and oowoPkers32 _t-epoJJtod that whe;tn oleanol1u · •c!d 

acetate ~' wae tPea~d wltb agog in prouenee ot boiling soetie acid 

and epoxy i' •la.etom:a ~ a~a l2•hydvox·v·i' •lactone ·it wss tol'in•d• 

0 

COOH 

·~ f3 - -

44 -· 



1&1 . 

Th.& aim.1·l~li~· typa ~f ~e~~'b1~n 4ll&o obl\e:r:-ved in the ott••·/ o;f tn:'sane 

.skeleton.: It wat obtle¥'V&d t~st wbon 4~ was t.r.eat~d w1tb. tifJOe/ 

lS OR, !2 end ~- :were fo.."'m.~& .. 

,. 
I . 

HO 

45 4G - -

4/1 -
AnOtbeP example or intwemt 'Was the aotlon er bydro­

sen p&r-ox1cle on t~tte~pemo1ds containing a b,-d~OXY'.lla'tbylsne 

ketone tunetton. It baa been obtaet'ved that tn abasnae ot fo."l .. 

uneatuttat1on •nd eapec1Qlly in alkaline medta33•34 O;;tidat1vG 



/ 

cl.,av•$• ooctwP•d Pl?Odttc1ng e_,s•eacod1sotae. Tbul th• ketone 

i! gaV$ exelu•t v•ly the d1ec1:435 ~s'!i• chavact•n•ea •• tbe 

eeter 4Gb wbiob. •ae also obtained tt-ora 49 by oatalytto - - ·. 

b,O~oae~at1on3S~ 

_j·· 
.. ' 

ROOC. 

ROOC 

4B - R•B 
R " Gfl3 

HOOC 

4i ·-
It btJZ$ been found tJlat the ·~l.n~ oontl'4\Gt1on ooou• 

l!'r.ed ,.,tl the p~ee0noe of a p •"'f .... ;msatq~•ttQD~ Ttl-us b~,Jmetbylene 



anb~--dt;O d!,hydi"J·~ 11 tS01JfJ~tooe !!2· \W~~ld: UPd~00 1'8lQ'P.u.np~ont37 

1.n pv·~&\enee ~.f · b;rtl't'ttg(Jr:t petto.x1 de i~ ~lksli n®. m~d1f.t .puodtlt31 ng 

51 ee ahmrm ira Sehe~e~·3. - . 

50 -

nooe· t I-ICOOH 

51 -

I 
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ta~t1ary butan~l, • n~mbett ot: pvo4uota •ere tovmed wbloh 

were e8e1cned etruottU'~s53 ·~ ~. 

0 

·52 .,._ 

0 

55 -

HOOC 

HOOC 

54 -



15G 

Tbe p~l)ducts w&re ohartcteriaed 'b7 making dif't• 

event de.ri. !9'ett:1ven and ~om th6 phyeio£!11 ov1d<Ha0$8~ ~he 1nt•~ 

0~ting preduot ~ w~e tci~nd to be lactone. Tbe m~baniam 

ot fovrAat1on of' tbs l~ote>ne •as aum~e:etaed io 5otl.~•..,.4 aa 

followes 

rY} seoa 
0~ •• ·*-·-· 

52. 
:~~H:x;r} 

(r-R_"~-_>io~ < u,:o xY] 
1(0/ . 'II' 

0~ ~ ·~ 
:uoo 

OH 

Hooc/-} 
HOY!"· 

1 
0~} 
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'Ill:~ autbor-a39 al.~o ~id the ~tfl.aetion on lupanon$ 

ee. · en:tl .isr.tlnte~ tbe l&Otonfi 57 .. _...... ·-

57 ....... 

I. K1t1gnwe~ K.~ K1t~u~s•• and I• YC)a1oke40 whtle 

w~klDS on b10I£enet1o type pbotoobemica~ .. ,convera1on of plent 

obsex»ved tbet wben oleanol!o f1014 58 1n-ethanol1c solution - . ._. . -

Wd 1~:?~diated fOV 60 b.Gt.wl.l W~.tb. ~CG.ilS1aO.Ql S·ilald.ng atfo~ded 

tw~ let}tones .. oec-l 't1M _l£ ~- hy~o~;r ~le~.n·o.lf.~ l~ttm~· ~ wbtle 

t:..'Ole ot;n~r :wet~ ~ijba ~~04Y lsct.vns ,t:b.1eh VI!!'; .asu;r7.etl•i'd stru.otux-e 

ao. -
· The itvuctlll'e ot the atmpeunds wa~ eetabl1ehad 

by the obeo1oo1 •nd phyt~1oal evl deneel .. 



. ' 
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11.0 

59 -

t-b& m.eehso1B~n ot i"G~t:lt1on of the epoxy lact~n& 

wa• g1vtJn .f'o!low<ing tb$ QOJNty 'a23 p.Qtb ~!l .toll ow@: 



fbe ~eacttotl wee exten4ed 1.n tb.e oaee or e~ut,ht-~ 
.. 

d1ol !!. wb1ob po•a•••e« a .l.rTfo iio(JHeOR fU:nat1on 1n place ot 

1? f> •ooon touod tn Gleanol1c :•oi4 !!• HG%tlt ele·o two ooGtpounds -

sa and az wet'e' !aolated. one liltS •= opo:a;:a- otlleJJl tun• of 
- -- tl #V 

pl'oduct !m wh1l.e tbe otb.w p~cu.\u.ot wai ob&P-acte~1aed •• the 

epoxy oompound !§.• 

Cl -



1GO 

In a pal"allel eat.m1natton41 it waa found that the 

.1ntrod\tet1on ot a terminal G!etbylen~ group eou1d be done witb 

the ·ptaotoox1dat1on metht:i.H1. It wali obee"PV~d that when 1eue3o• 

tylic ac1d .Qt. was 1xara41atea by morout-y lamp at low preastW• 

tctt;t· SIS bOUt'S 1 t yielded two pttoduota. Tbe •tvuoture ot the 

£1~at cbmpouoa was as•tsned as !§ wnove tbera ••• an intro• 

daot1on of tenslnal metbs-leae at· o--4 posi'?~on wb1cb. appeet'ed. 

as a _biagenat:te Pl"~aurao~y 11ystem~ 

' ' COOH 

64 - 65 -
Taking ~·biG idea. tbey bave ppepat-od eupteleagen1n 

M tr-on epergul•sen!c acid !!• 

COOH 

a a - 67 -
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. The et~uetw;.e et §! we• epntil'mec.l b:y 1t!l m.-• 
. . - . ' 

~) 
I + 

OH HC ~ 
2. 

\ 

. 
Autoxidation en ~!1~,!t"Reno!das 

ltbaetgitt ana eowwkePe42 studied autoddat1on tn._ 

z.! ns A ~f f .. aayt'one. Wben f> ••am)'t'ono .!!. was ox1d11ed b;y 

paae1ng CAJS$0 tbl"OU$11 it e •t.uapeas1:on to te:rtial:'y butyl aloo• 

'tl~l oonte.1n1ng poteaa1w te~Ytiey buto~tde gavo d1oaphono1 
' . 

£f~! an4 :2.!2• !be etruo~u.ve ot the e·Qmpound wae establhbed 

by 1t! pbya1ca1 f;lnd ob.Qa1oal ev1deoos•• 

+ 



69 - 59~. -


