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sect.:lon A : Previous 
--- 12 

attempts ts.t\...rard the pa1:tial sx~thesis gf 

oeanothio acid. 

In ·1965 Hwleqk27 with a vieN to devising a method for 

the partial synthesis of ceanothic acid developed a prooedura 

for contraction of R$,ng h. in normal trtterpenoidfin order to 

acht.eve the synthesis of suitable .~nor \"!al:bo:<ylic acids, a 

st1:uctural. featu~ present in ceanothic acid. As originally 

demonstrated by Homer28 and .Sus et at 29• ti'olff rearrangement 

can be irrpl emented \"lith cyclic diazo-ket.ones resUlting in 

ring contraction under photochemical conditione. The photo­

chemical variant proves ver:y sui table fox· producing strained 

systems also 290• 30• The formation ·of the oxetane31• 32 .ll can 

be considered as an exanple. 

i2t 1?2.. 
'R, 'R2.... 

'/ 
6 ·Rv ] /c'e~O ccvt. I+ 

G> I 
'-c/c~ N2. 112.0 . cooN 
/' 

'R, R2. R, 7<2.. 

32 33 

The fl rst puJ)lic~tion of Huneck27 a reported the 

conversion of 3-oxo-allobetulan li to 19f .28-epoxy-2[3-
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o( r . .L l anen 38 according to the 
methoxyoaxbonyl-A-nor-18 n-O e --

following sequence 

34 
3 _ CXlO a.llo.beiula'h 
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The~ - isomer lf! on treatment with methanol:f.c pota­

ssium hydroxide for 24 hours gave the 2 o(- dalboxy derivative 

39, which on methylation with diazomethane gave the 0(, --
carboxyl methyl compound !!l.• The structure of the acids 37 

and ~ were established by their conversion to 19 ~, 26-

epd'xY~A-nor-18{\ H -olean~n 41. 

The intermediate o( -oxo-carbene formed. after ni tmgen elimi­

nation changes itself tii'i:;h ring contraction to a ketene, which 

in a secondary reaction is converted to a-camoxyl or its 

derivative. The oxir:enes33, anti-ammatic 411' electzon systems 

formed by valence isom0risation. o·f the primary fragments should 

possess similar energies to the Cl( -oxo ca.rbenes34- 36.- Conclu­

sive proof of the intermediate appearance of oxir~es during 

photochemical t~lff rearrang2ment has- been obtained with th'e 

a¢id of three independent methods enploying isotopic labelling.,: 
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The extent o£ oxircne formation depends upon the conditions 

e. t;;J. on the ·concentration of water37 • 39• The ca.r:ben.e-oxi r,~:me 

equilibrium makes it difficult to reach any conclusion 

regarding the migratory aptitude of the groups ~ and ~· 

In all systems investigated so far39, however, the initi&· 

carbene fonned after nitrogen elimination undergoes reac-

tion •. Oxirene p9rticipation could be ruled out ·on sensitised 

photolysis, on catalysis and on the¢rmolysis in solution37- 41• 

The trapping reaction yielding !a strongly suggests that 

the oxirenes are true intermediates and not merely transition 

42 states ·• 

-N2-
N- e- e-H " . ., 

0 

N-c=e-H 
'- I . . o. 

a • 

,· 
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Proof of oxirene fo:cmation that is conpletely independent o; 

the wolff rearrangement was obtained with unsymmetrical 

o( -dia2o dialkyl ketones~3 and a number of special aryl 

substituted o(- diazo ketones44 

~ 
51 ° 

) ----- 431. 
3~X 
Dt 

In another paper. Huneck27b %\:.:ported the conversion of 

3-oxo lup~ -20 (29) ,g to 2fo -carboxy-A-nor-lUP,en-20 (29) .§A 

following the same seqUence of reactions described before.· 

-·52 

\ 
\ __ 
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\ 

M~thyl oleanonoic ester S427b by similar reactions gave a 
. . . 12 

mixtu~a. of 2 p - mathoxraaibonyl-A-nor- .6 -oleanene;.l7-

. ,.methylester and its 2oC- epimer. They270. have also shown 

. that the apyrmpriate 1-oxo-trltexpenoids can be converted 

to the A-nor-1- eamoxy eorrpounds by application O·f the 

same .procedure. Thus 19 p , 28-e.P<?Xl'-1-oxo-19 o< H-oleanan 

54 gave a mixture of 1 t>( - methoxy oa.rbonyf -~ 19 p , 28 -

epoxy-1-\J-nor-18 o(H-oleanan. 57 and 1 p - .methoxyoa.r:t>onyl-

19 p , 28-epoxy .. A-nor-l~o< a-oleanan 3!·- The reaction patll 

is shown below.· 

0 
I 

C(4).. 

. CljOO C::~.,. ... ...., . 

, . K~t~ · 

" '57 

k011- rl/ ., 
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House and WasSqn45 have sho1.m that, epoxy ketones of tYPe §.Q. 

in the presence of BF3- etherate under:go r~r.rangement with' __ -

reduotion in ring size of the c:yo.lic ketone, and produced 

the keto - aldehyde .§.! 

~uq:_13_F3_-_~ __ vb:-_~) 
y 

0 

60 61 

Thus isomerisation of a benzene sol'-!tion of isopho.rone oxide 

.§.2 in the presence of boron-trifluoride etherate produced the. 

keto. aldehyde 63 in 3_3% yield acconpanied by the ketone 64. 

The ketone §.! was presumably formed by the deformylation of 

0 
~ during the i:;;olation 
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In order to studY' whether similar ring contractions coUld 

be achieved in the cyolopentanone series, th~ isomerisation 

of cyclopentenone oxide .22, was investigated. P...owever. the 

only products which could be isolated were the enol foz:rns 

of the o( - diketone 6"1 
. -

cfoR _B_F_J_:_o _(c_2_H_s)_L __ ~> 
r t c, ·If& 
0 

66a. ' \R= ~i+s-
66-b J CR.= eH3 

1<. 

ct: 
g 

~'?o..) R= ~Us­

~V~J ~ = CHJ 

These products could arlee e)!ither by the formation of a 

carbonium ion §§. followed by· hyd:mgen migration ( path a ) 

or by a concerted elimination reaction ( path b_ ) 

H 
"R (-H] mi<f-dion doR C(~ [a] , " 0 0 

6~ 

~' 
R OR )r ~'1-:t- [.f.] 0 H )o 

n H H 0 
0 ll . "- GJ , 

o B- 0 

" 
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. -..a46 d1 1 Kartha and Chakrava.a.~ . stu ed the act on of BF3-

etherate on some sesqui texpene oxides and found that an 

aldeh-yde was formed through c::entraction from a six-membered 

ring to a five-membered rlng. Dih'?fdrokhusinol q.>oxide 69 

on treatment with freshly distilled EF3-etherate is conver­

ted to the crystalline hydroxy aldehyde lQ.. 

They studied the same reaction on the eeo:~Y keton~ l! and 

observed that it rearranged to the keto aldehyde ll• 

:: 
A 

?I 

BF3-~ 
------~· 0·=- ( 

The epoxide of ( - ) dihydm - Y- cadinene 23 undergoes ring 

contraction to the aldehyde 2!• o( .. santenolide epoxide 75 

also gave the aldehyde 76 by, the action of BF3- etherate. 
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'BF3- <7:fPuz. "<AID; 
> 

=· 
A 

73 74 

'BF3·- ~'\'o.,"~ 

.\ ',, ,,\, i 

0 
·~o ~(} 

7!S"" 76 

In 1968,. Chatterjee and colleagues47 atte~ted to 

prepare the keto aldehyde. 77 by ring contraction of Jo(, 20(­

E.poxy lupanone (3 ) 78 by following the- same pmcedure as 

described by House et a145 and t<artha and eowo.tk.ers46 

CHO 

o=¢J o=Qj 
7<2 7'i 
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However, tn this reaction, they ·could not isolate the keto 

aldehyde but obtained the ketone, i\-nor-lUpanone ( 2 ·), 22. 

in good yield. M:Jst probably the i11termed1ate keto-aldehyde 

that is formed, easily loses the fo.tmyl g.roup dur.Lng the reacti­

on. The object of their wot'k was to develop· a method for the 

partial synthesis of ceariothic acid starting from the keto­

aldehyde 1.!• They, however, finally achieved· the synthesis of 

2 o(_ methoxyca.tbonyl-~nor-lupan ~by following the sequence 

of reaotions shown below. 

~yJ -...... ~ TsoYJ 
! KeN 

....-.· o_He ~c-v J · y~ ·J en2..ff..t. ·v' · · J ~ . . H G C) Ctu n .' · . 
Mrt.OcrC lUi ~ ·~ . 

. .. 

80 

section B ' .Partial sxnthesis of dimeth'fl dihydroceanothate 

starting from ~etulinic acid. 

The objective of t~e presen1:. study was the design of 

a partial synthesis of dimethyl dihydmoeanothate starting 
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fmm methyl dihydrobetulinate. It was our intention to intro-
m 

duce the suhsti tuents in r.i.ng A ( centres of as.tlym~try ) stef) 

by step. Therefore, we were to. devise a SY-'lthetic scheme 

involving an intermediate possessing only a single substitu­

ent ( a single centre of assymetry ) in correct stereo­

chemistry in the five membered ring A. This intermediate 

must be converted into d:l;methyl dihydmceanothate in which 

the additional zing substituent in ring A is present in one 

particular "natural" configuration; t'lith these basic require­

ments in view we explored two methods for the conversion of 

the six-membered ring A of methyl dihydmbetuJ.onat~- · iU, to 
c:Ume.tf.t~t 

the the p- keto ester - Adehydro_dihydxtu '11 ]Qlceanothate §1, 

where the methoxy carbonyl g.r:oup is in the natural eX -

configuration. The next step in -the synthesis is to int.mduce 

a hydroxyl gmup at c - 3 in pJ:Oper stereochemistry tha;i;: "is, 

with p - configuration. Eade et ar21 have already shown that 



dimethyl dehydmceanothate on reduction with sodium bo.mhy-
. ~ . . 

dydride gives a 1 a 1 mixtureAdimethylceanothate and its 

c- 3 epimer which could be separated by column chxomatography. 

we, therefore, thought that once \ole can achieve the sucessful 

development of a method for construction oj. skeleton U• the 

next step, that is,. accommodation of a.f3 -oH gxoUp at c - 3 

would not be very dif;ficul t. 

The present work describes in detail the result of our 
. 

synthetic wot:K and successful development of a method foz; the 

partial synthesis of dimethyl dihydroceanothate. 

The silll'lest synthetic pathway for the preparation of 

the p - ketoester wauld be ril.eckmann condensation of the 

2, 3-seco-trimethyl ester 88 whioh was prepared by folloWr1g 

the synthetic sequence shown below. The details are described 

in the following lines. 

ffO 
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f.lOO C~,..) H.2.02. -NctOH-
11 oo cy j ~<~'------

_2.7 

.,. r'f) 
·o,.fcl,.tton oy ) 

St 

f< .. ~ · ~u.foxt'dv l 
o~~~tlhl.. . 

86B 

Me..ooc0J 
M<LOO.cy 

Betulinic acid 83 extracted f~m the batk of Bischofia 
,. 

2avaniaa Blume on esterification with diazomethane gave 

methyl betUlinate §!_, m.p. 22 3-24°, ( o() D 5°, ).) ~~ol 3560 (OH), 

1715 (OOOCH3), 1660 and 880. cm-1 (= ca2), which on hydn>genation 

in presence of Pto2 - catalyst afforded methyl dihydrobetuli­

nate as, m.p. 236-38°, i :~ol 3560 (OH)·.I 1715 cm-1 (a:>oCH3). 
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. -~j 
Jones oxidation metnyl dihydrobetulinate gave methyl dihydto-

,\ 

· o o nujol 
betuJ.onate §!, m.p. 202•4-, ( o<) "[) 8 , j) max 17 30 (OJOCH3), 

1708 cm-1 (CD). A.utoxi&tion of 81 by passing a stream of 

o~ygen in presence of potassium tertfary butoxide in tert. 

butanol furnished a. ptt>duat m.p. 131-33°, (c{) 0-1· 96°, ~ ~~ol 

3460 (OH), 1730 (OOoCH3), 1670, 1650, B6o c::m-l, ~ max 269 mtt 

( (-, 7532). It gave a positive ferric· chloride coloration 

for diosphenol and showed_ two spots on chxomatoplate indica­

ting the presence of two tautomeric: foJ:mS of the o( -diketone 

~ and diosphenol 86 B. The disphenol 86 B. on oxi·dation 

with hydmgen peroxide 48 in presence of sodium hydroxide 

gave the seco-aoid 87, m.p. 175-77°, Y ~~ol 1710 and 1690 om-1 

(OOOH). The latter on esterifioatiori with diazomethane· g~ve 

the desired t.timethyl easer as, m.p. 146-47°, .Y· :~ol 1745 

(oooca3) and 1725 o~- 1 (c:.ooCH3) identical with those reported 

in the.literature3J~~ 

Dieckmann condensati_on of the trimethyl ester !Ul was 

carried out by refluxing it for 24 hours in presence of 

potassium tertiary butoxide in benzen,e solution U{lder nitxogen 

blanket49• 50._ perfeotJ.y anhydtoUS condition Was maintained 

and during the time of reflux a_ .. portion of benzene was 

·removed with a oean-sta~ trap •. After the re~ction was over 

the gummy product obtained after usual weak up was chtomato­

graphed over deactivated alumina •. The first three fractions 
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of the pettoleum .;. benzene (3 • 2) eluate· afforded a solid 
. 0 \ a , m.p. 190-92 and the next two fractions gave a solid i , 

m.·p. 174-75°. 

COO Me 

. t<.- i-~Z.-'l't. -& .u.f.o ox &elv • 

~Ht)2.4l'l's.J N2 

The solid A on crystallisation from methanol afforded fine 

colourless needlGSt m •. p. 191•93° ('.l'Lc-horrogeneous) 1 ( &'() D 89°, 

")) ~~01 . 17SS (oyolopentanone), 1725. cm·1 (oo2t4e) having the 

same m.p. '· rotation and I R spectra reported in the 11 terature21 

for dimethyl dehydrodihyd:roceanothate~ 1. e. methyl 2o(­

methoxyaa.rbonym-3-oxo-A(l)-norl.upan-28-oate 99. The solid! 

on crystallisation from methano~ fu:mished needle snaped 

crystals, ni.p. 175-77° (TLC honDg~"leous), ((){) 0 42°, ')} ~~ol 
1750 (eyclopent~one), 1730 cm·1 <oo2Me), has been assigned 

,. 

structure 2Q. as it h'a:d the same m.p., .a:tation and !R spectra 
' 

a8 those repo~ed in the literatu,:e~U fer methyl 2(3 -methoxy-

carbonyl•3-oxo-A( 1)... na. rl up an-28-oate. 
' ' 
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The most significant point which we observed in this 

reaction ~aS· the high yield of the 2 o(-methoxycarbonyl isomer 

cornp a red to its 2 {IJ -1 so mer. In a D1 eqkmann cond~sation star­

ting from 273 mg of the seco-trimethyl ester 88 we obtained 

170 mg of the 2 o(-methoxycarbonyl isomer §.2. and only 10 mg 

of the p -isomer 22• This obsex:vation was at variance With 
. . 21 

those repo.rtsd by Eade et s1 t;iho have stated that methyl 

2 o(- methoxycatbonyl-3-oxo-A( 1) -norlUp-20 (29)-en-28•oate 

(dimethyl dehydroceanothate) was rapidly ~imerised by alkali 

to an equilibri.um mixture containing 40% of starting material 
\ I 

and 60% of the isomer epimeric at C - 2, methyl 2f -methoxy-

camonyl-3-oxo ... A(l)-norlUp-20(29)-en-28-oate (dimethyl 

ep±dehydroaeanothate). Thus the most inportant step in our 

synthetic goal, the preparation of f3- ketoester 89. having 

been achieved, we next turned our attention to the next stq> 

in the synthesi.sq that is. inttOduction of the p - (OH) at 

c .. 3. 

The p- ketoester 89 on reduction with sodium bomhy­

dr.ide in methanol-dioxan solution afforded an oily residue. 

The latter was chromatographed over deactivated alumina. 

The first two fractions of the pertoleum-ha."lzene (2s3} eluate 

gave a solid ,g • m.p. 2S7•S9° and further elution \ii th the 

same sol vent ·gave another soli,d .12, m.p. 140-42° 
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Coo~ 

·. MQOOC ~~v, ffi.OOe,,,,,v· 1 
. No.:"BI-41f )- + , · . 

. ... .. 
~ ~ . 

· · · Hv . · . · f-10'· . 

91 

The solid ,g, m.p. 257-59° on crystalisation f.mm methanol 

afforded colourless needles, m.p.-261-63°, (0() 0 22°, y ~~ol 

3540 (OH), 1730 (<X>2Me), 1710 om·1 coo2Ma), and was found to 

be identical with an. authentic sanpl e of dime~yl dinydmceano­

thate5 [ methyl-Jf"'hydroxy-2o(. -methoxyaarbonyl-A(l)•norlupan~ 

28-oate J 2! SUpP,lied -by P.rofessor p. de t-1ayo (r~ m.p, co-TLC and 

I R eottpar:L son) • · . 

The solid. Jl1 on ery~tallisation fro1n methanol gavs 

crystals, m.p. 140-42°,_ y ~~ol 3S6o (OH), 1745 (C02Me) and 

1705 (002Me). The yield of thJ.s conpound was not sufficient 

for NMR s:tudias •. But by analogy w;l.th. pre1'1ious 1f1ot.k21, ! t is 

believed to be. the c - 3 epimer of dimethyl dihydrocecmothate 
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1. e. methyl•3o(-hydr:oxy-ao(-methoxyca.r:bonyl-A(l)-norlupan-

2S•oate 12•. :ru.rthel:' wo.tk is in progress to prepare this isomer 

in sufficient quantity :ln order to enable us to study its N.MR 

spectrum ·and establish ita ·stereochemistry • 

. The p - ketoester [methyl 2f- metho·xycarbonyl-J .. oxo­

A (1}- norlupan - 2B - oat.e], m.p. 175-77° was too insufficient 

for any further wo::k. 

tn another run, Dieckmann condensa~:J.on product of the 

trimsthyl eate~, was chn;,matogra,.ohed over silica gel ( E:. .Merck, 

K1eselgSl_-~) but separation of th~ _isoftte,~9-f- ketoesters 
' •• t • • - •• 

~ 

cou:J;d not be aeh:Leved. we. therefore •.. r:edueed the .mixture of 
. ' -.' . . 

(d- keto esters w1 th sodium borohydride~ The reduced p.codtlct 

on chromatog~hy.over deactivated alumina.first eluted a . ' . 

' 0 . ' . \ 
solid _§, m.p. 203-4 (Petroleum : Benzene- 2 ; 3). ·rurther 

elutio·n ~«ith the same solvent gave a solid E which was s~_.to 

be a mixture of two eonpounds by TLC examination. ~n further 
' . 

ohromatogr~hy t.ze ob~ained two ccntp~unds U and 2'. which were 

1 
p reviouSl.y isola ted · di reotly · f .rom dimethyl dehydro dihydm-

" eeanothate mt,. The solid ,! ori crystallisation f'rom acetone gave 

platelets, m.p. 205-6° # ')) ~~ol 3520 (Oft), 1740 (00.2 Me) and 

1705 cm•l (<:rJ2Me) .*"' 
:tnvest:f.9at1on were also initiated in this laboratory 

/ 

for the preparation of the f3 - ketoester 2.1 and U by a seamd 

route. The method 1nvol ved the preparation of the A-nor ketone 

. ' 
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94, earbomethoxylation of which at c-2 would be expected to -
~fford the f - ketoester 21 in p.toper stereochemistry. Since 

our previous results showed that in the Dieckmann condensation 

of the trimethyl ester !m,, the 2 oc- methoxycarbonyl derivative 

1!2, \tlas obtained in h:lgh yield in the equilibrium mixture, we 

thought that, in the car.bomethoxylation reaction, under the 

similar basic condition of the reaction, if successfUl, would 

also give the 2ot.- isomer l!i in the same ratio. with this end 

in view we prepared the A-nor ketone i! starting from the 

diosphenol .§! by following the sequence shown below. 

86 93 

The diosphenol ·a6 in ethanol on refl uxing with 10% 

alco,holio sodium hydroxide49 undergoes a 'benzil-benzi11c acid 
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nujol 
tYPe of rearrangement and gave a p.r:oduct, m.p. 255-56°, )) max 

3440, 3340, 172q cm-1 which has been assigned o(-hydmxy carbo­

xylic acid structure 2-A• The latter on treatment with lead 

dioxide.JJI'' 51• 52 in glaciai ac~tio acid solution under w.ild ~\ 
reflux yielded a pmduot 2S_, m.p. 179-80°, (o() 0 7S.4°, ')) ~ol 

1735 em-1 (unresolved band for eyclopent.anr'Jne and ester) and 

on expansion of the spectrum exhibilted peaks at 1734 (cyc:J.open­

tanone) and 1729 cm·1 (002Me) having identical m.p., rotation 

and IR spectra as those reported in 'the literature for methyl 

deaarboxydehydrodihydrooeanothat~5• or A.-nor- dihydrobetulonic 

acid methyl ester1 ~. 

Probable mechanism49 for the reaction is sho'Wil bela\~. 

Carbomethoxylation53 of the A-nor ketone 94 with dimethyl 

carbonate was attempted using different bases, e.g. sodium 

methox:Lde, potassium tert. butoXide, sodium hydride under diffe­

rent. experimental condi tiona (including different sol vents) • 

aut in all eases the reaction was unsuec~sful and we could 

isolate the starting material only! (see experimental).. FUrther 

work is ~n progress in search of conditions for successfUl 

introduction of the -cootlle gmup at c-2. 
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IR spectrum of methyl 2 ~ -mt'lthoxycamonyl-3-oxo-
A(l)-norlupan-29-oate 2Q. · 

-
I '-

I~ 1.00 1.00 1100 1000 
••'l'll>lvoosta , .. 

IR conparlson of dimethyl dihydxo~eanothate 2.1. 
(solid line) with an authentic specimen (dott.ed line) 

L 
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Fi<k.U~ IR sp.;;:ct.r.rJ.rn ef another epimer derived \ 
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£leu 15 a, 'E.t.C of. D1mflthyl dihydmoeanothate ~nd its, epim.ers on··. 
· ·.·. 12%. A9N03 1npregnated ~ilica ,gel (Kiesel gel G; l::. Mere~)._ 

Plate t . · ,. 

A a 

· ·· SOl vent \ised • Benzene 
. ,, oeveJ.ppf..n~ asjen~ • Ao2o-~Bl4 (9al) . 

A conpo~nd hav*o,9 m.P,. .2Q~6° .. ( Rf o. 53) . . 
Dimethyl ·dthyd~oaanothate 21 ( Rf o. j4> 
Authentic Dimethyl dthyd~aean~tttate (Rf- o .• 34) . . ~ - . 

D a li1ixture of B ·and· c <'~ -0~ 34) . . ; 

s s ·Methyl.- Jo<- hydro:xy-2~-methoxycarbonyl-A(l)• .. 
. n~rlupan-29-oate !1 ( Rf o,;·2Sf ·. :. · . 

\_ 
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_!~~ER! Mp;NT& ~~ ... ' . 
~iieling points are uncorrected. The pet:rol eurn used '~; 

throughout the investigation had b.p. 6o-ea0
• All optical 

rotations were determined. :ln cblo ro form solution \.'U:ll e,s$ 

stated othar\-lise. tum spec::tra. were deter.nined, on Va:r.i an 1\-60 
I 

;.:a.nd Hi\-100 spectrophotomete:r using chlo.ro:folm-d solution 

containing tet:ramethyl s:l.l ane as r~fer~nce. The I R spectra 

00-2 sptlct:.mphotometers in 95% tathanol sc.<lution unless stat.~d 

othen.-wise. 1'LC was done 0:1 chrc·metct)la.te~ of Silicagot G. 

(B. Merdk) and the S't'Ots were developed with H2oo4~~ (9, l) 

mixt:urG. 

;s~{tractM.ID.,n.£ .. !}14::>ch.2.fi ~. _jLav~.nic$1 E'll,l~ s 
Isolation of b~tulinic acid 93 i -~ P A .... .,.~~.....__ ...... ~ob~~~-~ l I I , 

nrteo atld powdered trunk bar.1<. of .§.lspJ:lp.f!a. iavanica 

(2 'k.g) W·~s extract•!'d "'i~!h benzene in a So:J<l'> ... tet apparatus 

for t:'!ent.y hcu.rs. Bt!n.zene was distilled off and the gunmy 

residua (9 t;JID) v.ras taken up in -~th.er (1 liter). 'l'he ether 

s;::.lut1.on \vas washed wit-..h .10% a~ueous sodium hydroxide solution 

(3x30o rr~j.., The aqueous alkaline l.ayer was thoroughly shaken 

N'ith ~ther t.o rel'l1")ve ~.ny neutral material that might be present. 

1·ni?. aqueous layer was acidified (1 liter) when some insoluble 

r . 
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solids separated ou~ Thei acidified portion was extracted with 

ether# washed \'d th water .till neutral and then dtied (Na2so4) 
· Q} .ba:h..t.l•."'nt'c c:u..Ld. S 3 

Ether was removed when a gurrmy residue (2gm) was obtained. 

" 
. Sst.erlfiaation o£ b~tt:?-J.J. .. n:tc. sc!S ~ a E,r~;ation of_metlJ.:Ll 

;::;b;.;;;;e-.t.~u:.l...,i n~t-"l.-t,o;;e ffl! il 

'l'o t.be crude ao.id ~ (3gm) dissolved in. ether (250 ml) 

was -=ldded P1 solu.tion of dia:!:oroethcu:l~ in ether. prepared.. from 

n:U.:.:rosornethy1 urea (1. Sgm) and \'las ke.9t overnight. Next. day 

excess of: di;:.~zometh.ane ttlas dest.rojt•cu wi ch acetic acid ( 1 ml). 
' 

>the, '.!ther aolut~on was washed wl.th water. 10% soCU.um bicaz:bonate 

solution and a~";Jain with w,at.er till neutral and then dried 

(Na2ro4}. Evepor~tion of the et.ru~r yi~(j.ed a gu.mr.y residue 

( 1. 5gm} " Thi a crude ester ( 1. Sgm) dissolved 1n ben:ae.,"l'e ( 12 ml) 

was placed over a cb:tumn o£ alumina (lao gm# deactivaled with 

i:la.!S eJ.ut.9d with the follo~ling sol vents., ('l'able - Ill) 

..................... .r ......... ~~-------------------------------m uoot. ~"'ractions Res;i. due on 

------------·--------·-----~~-·----~So .. ~.ml~.-~ff~m~P.P----~--_.~~v~~~~~,ration 
potr'Ol eum 

Petxoleumt 
benzerte ( 4s· 1.) 

Petmleumt 
benzene ( 3: 2) 

1 - 4 Oil 

5..:. 8 

9 - 14 

Nil 

SOlid ( 1. 2gm) 
m.p. 217-19 • 

i''"'U~er elution wi tb· more pdtlar sol vel'lt did not yield 

any solid matenal. 
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SOlids obtained fmm the fractions. 9-14, m.p. 217-19° (Tab! e-III) 

,.,era combined ( 1. 2 9ffi), and crystallised fmm a miXture of chlo­

roform and methanol to afford colouz:'l ess needles of methyl 

be~ulinate Bf. m.p. 223-24°, (o( ) 
0 

+ :P·# identical with authentic 

sample (m.at.,p and IR) 

·round 1 

C, 19. 10; H.,. 10,71% 

·uv t No \1..\:}.so!:l;)tion in the re~::s.on 220- :oo9f mr-<-
. . -1 

i~(.nujo.l.) # 35()() (-oH) l 17l$( .... COOi':H3) I lo6o at"tcl aao t:.:rn 

(= ~> n.~t 

N'tu1P.t f," 4,.8-4• g. (bfe· r.bubl l!ltSt = ·~H2) 1t 

S 3. 7 :~ (~:f.ngl s~ ... c;>t1CH3), · 

~ 2.01 (singlet,- Ctr.;H), 

"""1'..> ...... ~a,l 

} · a"1d 

~ l.oo ( ~ tall $j.n1J1et accounting i()l' 

15 pr.et.ons, 5 CH~) ... 

~§rggenrl't.ion oJ ms·tl'A~l blt~t.ul;tnat.e 84 ~ ££00.9.fiif.:;iop __ of methYl, 

dih¥'~rob\!tu1&pc:tte I~S : 

Methyl bet.ulinate (El gm), disacl vtad in a mlxture of 

ethyl aaetate and acetir,: aoid {100 ml each) \tas shaken in an 



., 
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atmosphere of hydmgen in presence o~ P-tr· o 2 catalyst (o. 2 gm) 

for three hours until absorption of hydrogen ceased. Ethyl 

acetate was removed by distillation and the solution was 

diluted with water whereby a white solid (7.Sgm) separated 

out-which was collected by filtration. Crystallisation f~m 

··a. mixture of chloroform and ·methanol fumished colourless 

need~ es of ~,.2., m.p.. 236-38° • This conpound ~.§ \-ISS found to be 

identical. with an. authentic sanple of .methyl dihydxobetulinate 

(m. m.p.. and I R) 

m:>und s c, 78. 92; H, 11.23% 

CalcUlated for c31H52o3:. c,. 78. 76; H.ll.09% 

uv, tran.sParent in the region ·.220 to 300 mf-
IRs 3560 (OH) e 171~ cm-~(CX>2Me) Fiq-2 

Jones oxi.d.ation of methyl dihydmbelutinate as '. ereoaration 

of methyl dihydrobetulonate 81 s .. 

To a solution of methyl_ dihydrobetulinate ~ (7gm) in 

pure acetone ( 1 liter ) was added Jones reagent dl.T)pwise 

with shaking u:1til a faint orange aolour persisted. The mixture 

was kept at. room temperature for 1 ho.ur, diluted \<11th water 

and· extracted with ether. The ether layer was washed throughly 

with water, dried (Na
2
so 4) and the ether evaporated.- The 

resid'..le (S.9gm) di.ssolved in benzene (lSml) was chxomatographed 

I 
'--
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otrer a column of active alumina (360 gm). The chromatogram 

was developed with pet::oleum and then eluted with the following 

sol vents -( Tebl e - IV) 

---

Tak?le- IV 

Eluent Fractions Residue on 
SO ml eaCh. evaporation 

< • ! 

Petroleum· 1- 4 Nil 

Petroleum: 5-25 SOlid, (S. 7 

m.p.197-99 0 

FUrther elution with rrore polar solvent did not yield 

any solid material. 

Fractions 5-25 (5. 7 gm) were combined and on crystallisation 

gm) 

from methanol furnished needle shaped crjstals of §,1.m.p. 202-4°, 

( oO 0 + 8°, identical with an authentic sanpla· of methyl dihydrc-

bet.ulonate (m.m.p ana IR corrparison) 

/ Found & C, 79.32: H, 10.86% 

Calculated for c 31a 50o 3, c, 79,10; H,lo.71% 

I R s 17 30 (002Me), 1708 cm-l (00) • Fig - 3 
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;utoxidation of methyl dihx;dmbetulonate M a frep!ifttion of 

.sY-otmhenol, 86 : 

Metl:lYl Qihydrobetulonate §.1 (2 9m> susp~.ncled in potassium 

tertiary butoxide in tertiary butanol (prepared from 6 gm pota­

ssium and 160 ml of tertiary butanol) was shaken in a stream of 

oxygen fo.r 75 minutes. The rea~tion mixture was diluted with 

water a."ld then 6 N hydxochloric acid t11as added till the solution · 

was ao:f.di.c. lt w~s then extracted td.t.h chloroform (150 rnl). 

washed wi.th water till neutral and dried (Na2so4). On rerroval 

of the sol vent undal.' reduced pressuter a yellowish gumny 

residUe (1.8 gm) was obtained. This residue dissolved in benzene 

( 10 ml ) was placed over a column of al~ina ( 120 gm, deactiva­

ted with 4.8 ml of 10% aqueous acetic acid) developed with 

pet!Oleum and was eluted wlth the ·following solvents (Table- V) 

muent 

Petroleum 

Pet.roleuma 

benzene (4: l) 

Table- V 

Fractions 
50 rnl GaCh 

l- 4 

5- 15 

Residue on 
evaporation 

Nil 

SOlid ( 1. 6 gm) 
m.p. 126-290 

FUrther alution wi.th mote polar solvent did not yield 

any solid material. 
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Fractions 5-15 (1.6 gm) ware combined and on. c~stallisation 
I 

from a mixture of chlorofoxm and methanol fumished colourless 

needles of!!§, m.p. 131-33°, (o<.) D- 1.96°. It gave a positive 

ferio chloride coloration fo·r diosphenol and showed two spots 

on Chromatopl ate. These were ?SSUmed to be due to tautomeric 

forms of the diketone 861\ and diosphenol 86B. 

~und 1 C, 76. 46; H, 10.01% 

Calculated fo.r c31 H48o 4 s 

UV' : ~~max 269 mr- ( E-J 7 532) 

I R : 3460 (OH), 17 30 (C0 2 Me), 1670 

1650 860 cm- 1 , Fi9=4 

e.. 
H'[drogen pe~~ida oxidatipp of dio!.j!ph(i-}noiz !!§. = £repa£at.1on of 

seoo A - aoig 87 t 

Hydroge.."l peroxide (100 vol1 6 ml) mixed \dth 10% pota­

ssium hydro::dde solution (12 ml) were added in thr(!4e equal 

po-rtions at intervals of 15 minutes to a solution of diosphenol 

96 (700 mg) in ethanol (25 ml) in refluxin·g condition. After 

the mixture had been kept at 20° for 2 hours it \<taa diluted with 

water, extracted with ether and washed .w:J. th 'toiater till neutral. 

Th~ aqueous portion was acidified with 6 N hydrochloric acid, 
'\. 
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and. extracted with ather and \-lashed with 1r1ater till nQutral 

and dried (Na
2
so4). on evaporation of the solvent it gave a 

solid resid1.1e (550 mg). ·Crystallisation of the product f:rom 

a mixture of benzene - petroleum afforded colourless needl esp 
. 0 

of .§!, m.p. 175-7 • 

Found ; C, 72.06 ; H. 9., 43% 

CalcuJ.at.~d for c31a5cot5 3 C, 71.78 ; .H,- 9.72% 

t R s -1710 and 169o cm-,l (COO H) ,!\g - s.· 

E~iterification of seco A-fJi£~~ .rrz. ; 
P.reoa.ration of t.t."imethyl ester ~ 1 

' 

.. 

The above acid 87 ·cSoo mg) dissolved in ether (SO ml) 

was added a solu·tion of diazomethane in ether prepared f.r:om 

nitxoaomethylurea (500 mg) and ~<~as kept ovemight. Naxt day 

excess of dia'zomathane was destroyed \~ith acetic acid (l ml.). 

The ether solution tttas washed with water~ 10% sod'lttm :bicarbonate 

. solution and. again \-11th \'later till n~l.\tral and then dri ad 

(tla
2
so4). B.vaporation of:. the solvent yielded a gurrmy .residue 

(480 mg) ~ This p~duct dissolved iQ benzenr:: ( 5ml) was placed 

over a eolumn of alumina (30 gm, deactivated \'lith ·1. 2 ml of 10% 

aqUeous aoct!t1.o acid) developed with petmluum and. was eluted 

wli.th the follO'Nin-;:J solvent$ (Table- VI) 



Eluent 

Petroleum 

Petroleum • 

benz~"le ( 4;1) 

- $6-

:,t'ab,J.. ... e_-__.V!i.;o. 

Fractions 
50 ml each 

4- 12 

Residue on 

evaporation 

I-T11 

SOlid (450 mg) 

m.p. 145 - 46° 

Further elution with .tn:~~ polar solvent did net yield 
I • I ~ • • ' • • • ' ' 

any soli.d. material. 

Fractions 4 ..;.12 (450mg) were c6mh1ned· and on crystallisation from 
' ' . . . 0 . 

methanol afforded colourless needles of aa, m.p. 146-47 , til) D 

having identical m.p ....... I r + ap.d 't R spectra reported in the 
.ll2. I D . • 

literature for fu 'bu.mQ.,~l ~ia,J ~· -r:hR- ~e..c..o- A O(,(!.(..ot • 

·Found 1 

calculated for c33H54o6: 

IR: 1745, 1725 orrt1 (Co2Me) 



- 57-

Dieckmann condensation of t.rlmethyl es·ter m1 , .f.£§?aration o; 

.!D!!'t.hyJ.. 2 o<- methoxy; c:arbonxl-3-oxo-A(l)-norluoan-za-oate 89 

and meth¥1 2 e -methoxy earbonxl-3-oxo-A( 1) -no rl uoan-28-oate iQ.a 

Potassium (0. 1 grol 2. 6 mg. atom) was added to 10 rnl of 

tertiary butanol a~d 10 ml of benzene (solvents dried for 

24 - hcu~ over ealciwn hydride) ;mder nitrogen blanket and 

after all the potassium had reacted, a solution of 27 3 mg 

(0. 5 ru. mol) of the seco este" 88 in ·10 ml of benzene was 

added w:!.t?J. a syringe 'irJi:th st:Lr·.t'ing. The solution wa:s then 

boiled und~r re£!~ (nitrogen atmosphere) with a Dean-stark 

trap for 24-houre., •during which time 10 ml of sol vent was 

remo"•ed. Tha orange aoloured. solution was cooled, diluted with 

water, acidified with 6N bydtochloric acid and extracted. with 

ether. The orgenic 'layer was l'Jashea with water, 5% sodium 

:. bidarbonate and water to neu.tral.ity and dried (N~so4). Evapo­

. ration of' the solve.'lt gave a 'JUnmY residue (200 mg). 1'he 

product dissolv·ed in b<?.nzene (S ml) t'las plac~d over a column 

of alumina (20 gm, deactivated with o.a ml o.f 10% aqueous 

acetic acid) developed with pet~leum and was eluted with the 

following sol·vents ('Xable - VII) 



·Eluent 

Petroleum 

Petroleums 

benzene (9: 1) 

Petroleum~ 

benzene (4s1) 

petml eum: 

benzene (7: 3) 

Petroleum: 

benzene ( 3s 2) 

- 58 """ 

Table- ·.VII 
'•· 

Frabtions Residue on 

SO ml ~aph · evaporation 

l- 2 Nil· 

3 ·- 4 Nil 

5- 6 Nil 

· ... -.·- .... - -··-:..:. ....... · .. ~ -- ... ~-- --':( - ;,.' :_ ~ 

7 - 8 

9 11 

12- 13 
.1•. 

_ .... 

Nil 

~-· . ' 

SOl·i d. ·{170 mg) ., m. p. 190-9 2° 

$<.?1 i d ( 10 m~) f m. p. 17 4-7 5° 

Further elution with more polar solvent did not yield any 

solid material. . .-.~~· .. -.~'-(:.·' · .• -. ·--~,._.-:,·~•..; ••.•,.,<,,,·..::-•'.J .·.··.D • .... :./' ,,· 

----------------------------------
Fractions 9 - 11 ( 170 mg) tlere combined ·and on crystallisation 

. . 0 
from methanol afforded colourless .. needles of .. _§2,; rn•P• .. 191-93 • 

(o<.) 0 89°, having identical m.p., ··.rotation and·IR spGctra reported 
. ~ 

in the literature for dimethyl: dehydro'oi .. hyd.roceanothate. 

··' ' .. • '• .·, ' . • ". : •· I • ~-
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Found : 

Calculated for c32H5Qo 5 i · .- " ".c,. 7-4~-67; .. H, .. 9-.79% .. 
. . ' . . . -1 

·I R :. 1755. (<?yclopentanone).;,. ·.17-2!; em · .. (002 Me)- Fig .. 7 and 

._,.... ;·:-:-c·~··'· ........ ,,_,,,.,. 

· ... · (Sample taken was insuffiei·ent) 

1750 ··(cyclopentanone) ,. 1720 om- 1 (00
2

Me) 

Spectrum recorded for,·the :compound .. obt.ained from the 

mother-liquor of· the,above :·sample ...... .,;.·_, .. ,,.,., ._, ·-.~:·,,.' · .. 

Fractions 12-13 (10 mg) were combined and on crystallisation 

0 fmm methanol. fumished-·.needl.e·- ·shaped ..... crystals -of 2Q.·•· m.p.-17 5-77 , 

( 0\) D + 42°, ha\rlng similar.·m.p.'·;,·-~.rotat.ion .. ,and -·IR -spectra--reported 
/ l • ; • I 

in the literature ·for methy:l.·.2/9. ..... m-at~oxy-·.'carbony1 ... 3-~xo-A(l_)• _. 

norl~p-an- 28-oat~. 

Found : 

Fig-9 

§Q.qll!f!l_b_gzghydL'"iqe. red!-lc'Cio~- o:f-,di'methvl.,~dehydmdih~xoceanothate 

,I=" methyl · 2 o<.- · methoxycarbonyJ:-.·J-:9xo-:At;JJ;":!l9.EJ:\!q,?9:'"·28~o~a~~], ·5l.2. ··-t 

Preparation· of dimethyl dihydmceano.thate.'.C.me:thyl,, ae -hydroxy.;. 
r 

2 o<-methox:x-carbonyl-A.( 1} . ..ono:d:upanoi.i.,28.oooateJ-9~·"":?n:c::l .. ;~:~-·!!J?i·mer,.:~ :--. 

Sodium bo,rohydri de . .(70 •mg):. -w:as.,.added·,··.-'to.-··:a -solution of ... 

dimethyl dehydrodih¥d·roceane .. t.h,at.~,,·8~_;,1i:{-qeh,mg):.~·i-nc.,methanol-·"'{·20·/~ml)··· 

l 
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and dioxan (20 ml), -·:s~e~! :fqr 5.- hours and allowed~,. to stand 

overnight at room tenperatu·re. · M)St of. the sol ven.ts, ·w:ere rerro- . 

ved under reduced pressure.- ,The .. ·reaction .. mixture,.was diluted ... 
~ 

wl·th water and· then extracted \oJi-tb-·ether •. ,IDhe ethereal 1 ayer. 

\ITaS washed till -neutr;l(al. -and o·dri ed··. :(N~SO 4.), •. ,on,._.removal. -o.f .. 

the sol vent·., a gurrroy res1due,·.(7G··mg).:: .. was "obtained._.,,The ... 

product dtss6lvefi .. i"n--benzene.:: (3·dl\l).,·was. placed-over. a column 

of alumina ( 10 gm, .. deactivated :wi th .. o.-.4 .. ml .o.f.·-10% aqueous· 

acetic acid) -developed •A:Lth.::pe:tml-eum~ and· was. eluted with 

t;.h.a following-solven.ts •... {'l'abl,e.-. ~VIII),.,_ .. ,,,._, .. , __ .,_ .. , .. , ·· 
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Eluent 

petroleum ; 

-:Jenzene ~9z 1) 

Petroleum , . 

Petroleum ; 

benzene ('1 f3) 

Pet.roleum s 

benzene ( 3~ 2) 

Pet.roleum : 

benzene ( 1; 1) 

Petroleum. : 

benzene ( 2; 3) 

,. 
:.-· 

solid material. -

.,,... •. ·- . .. .. f.-

,,-Table-: -· . VIII 

'--·-Nil·: .... 

3- 4 Nil 

5- 6 Nil 

-7- 8 Nil 

9- 10 Nil 

ll- 12 Nil 

13-19 Solid (SO mg) 

-. .(-Mixture .. o£,.two. conpounds) 
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Fractions 13•19 (SO mg) were subjected to TLC separately 
. 

and the. first ,five fractions· -13-17. ,.show.ed .t\-JO, spots on 

chromatopl ate indic;:ating the -mixture .of. two conpounds and 

the last:· t\<IO fractions were ""homogeneo.us. __ However, · cll- the 

fractions 13-19 were combined-- and .rech.IOmato.graphed through 

a colur_nn of ·al~na--(20-· gm~ ~eactivated --with o.a ml· o-f 10% 

aqueous acetic acid)- -developed .w:f:th-,p.etml-eum and -was 

eluted with the following sol.ven-ts;. (·'J;'abl·e -- IX) 
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Table- IX 

Eluent Fraction 

so ml each 

Petroleum 1- 2 

lo»etic•l eum : 
J- 4 

.vetrol eum ~· 
5- 6 

,._ e 
benzen.e (7; 3) 

Petroleum , 
9- 10 

Petroleum 1 
ll-12 

benzene ( lsl) 

13-14 

ResidUe on 

evaporation 

Nil 

Nil 

Nil 

Nil 

Nil 

Nil 

Solid (lOmg) .m.p. 257-59° 

Solid (30mg) .m.p.lSS-40° 

rurther elution l.dth mo~polar solvent did not 

yield any uolid material. 
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,· 

Fractions 13-1~·. (10 mg) were combined -and on crystallisation 
- '-"· 
'~ . ..:~ 

from methanol ·afforded qolourl ass needles of U.• m.p. 261-63°, 

( o() D of• 22°., The con-pound ~as found ~ be identical V-Ii th an 

a\.lthentic sample of cimethyl dihydroceanothate [ mathyl-3~ ·- _ 

hydrcxy-2o( ... methoxyoatbonyl-P.(l) norlupan-28-oate] supplied 

by de fltayc · ana starrc.tt (m. m. p .. ' I R and oo- TLC) 

FOund 1 

Calct1latsd for c32a52o5 : C, 74. 38; H, 10. 14% 
c ;I 

IR: 3540 .(OH), 17~ (CD2 ~e), 1710 A(00 2Me) EJ. .. Ji. .. :: .... l.Q. 

Tt..C ~ R:f 0. 34 

Fractions 15-20 (30 mg) were -combined ~.nd on crystallisation 

from methanol gave crystals, m.p, 14o-42°, believed to be an 

ep:tmer of dimethyl dihydmceanothate- methyl 30(_-hyeiroxy-

2 o<'-methoxycamonyl-A(l)-norlupan-28-oat.a z..a. F'.lrthGr: studies 

for establishing its stereochemistry by NMR could not be cbne 

for want of sufficient material. 

Found s c, 74. 57; H, 10. 3~~~ 

Calculated for c321i52o5, c, 74. 387 H, 10.14% 
e:"'l 

IR: 3560 (OH), 1745 coo 2Me) • 1705 A (co2 t.Jle) Fig- ll 

TltC: RX 0.25 Pig • ;1;5 
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sodium borohydride reduction coti.ld not be performed on methyl 

2{J- methoxycarbonyl~~oxo ... t.(l)-norlupan-28•oate ·252. d~1e to 

paucity 0 f sanpl e. 

Jl!.~ckmann cond~sation or trimethx! ester~ ' 

Trimethyl ester sa (273 mg) was subjected to Dieckmann ---- . - .. 

cond·an:sation usi.ng the procedure described above (p2.ge 57 ) • 

'l.'he reaction rcixture after usual wo~ up gave ·a gu.mr11Y residue 

(220 mg). The pt"'duot. dissolved in benzsna was· placed over a 

column of sili.ca gcl (25 gm} ·o1erck; I<ies(~lgel-60) developed 

with petroleum and "'1~s. eluted with tha following sol vents_,. 

''!'able -·X). 
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FUrther alution with mere polar solv«:nt did not 

yiel'd any solid material. 

~ .... ...... I 
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Fractions 13-14 (19 mg) were .. oombined but this material coUld 

not be induced to crystallisation. 'l'he product sho\'led two spots 

on chz::omat.oplate indicating the presence of a mixture of two 

epimers ~ and ,2g,. 

§.Q.Siuta bomhydride reduction of tQG @ove mixture 9btained in 

the pieckmann condensation reactio.n (.Jaaqe ~~) ! 

The Dieckmann Condensation -produ.ct(nuxtu.re of 89 and 2Si) 
· · , 

1 (!soorna-) -
(150 mg) Has redUced with sodium borr>hydri,deAfoU.ow:tng the 

procedure descr:i:t~ea before ( page ·). '!'he reaction mixture 

after usual wotk up gave a gummy .residue (125 mg). '1'his product 

dis~ol ved in benze:r"e· was placed over a column of alumina 

{20 gm, d&activat.ed with o"'a ml of lo% aqu.~us ace:tic acid) 

de\reloped ·with petroleum and was 4 elutecl w-ith the following 

sol vents (Table - XI) • 

/ 
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Tal;?l e - XI. 

Eluent ·Fractions Residue on 

50 m1 eaoh e\rupo ration 

Petroleum l- 2 N:i.l 

3 ... 4 

5- 6 N'il 

Petroleum : 7 - 8 solid (40 mg) .m.p. 203-4° 

l;>enzene (2: 3) 9 - 10 

ll-17 SOlid ( 60 wg) 

(Mi~~<!- c#--tL-vc Ce-M~olA!n~J 

Further elution •:1! th more polar sol vent did not 

(~ Q:i.. ~ ~) yield any solid material. 
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Fracttons 7-B (40 mg) were conibined and on crystallisation 

from acetone afforded colour! ess needles, .m.p. 20S..6°, 

Found a c, 74. 28; a. 10. 27% 

calculated for c32a52o5, c, c-~~· 38; a. 10.14% 

I R ; 3520 (OH) • 1740 (C02Me) • 1705A (et>2 Me) Fig - 12 

TLCs Rf o.s3 [19 - 15 

(honogeneous) 

·Fractions 11-17 (6o mg) were subjected to TLC separately and. 

first five fractions 11-15 showed two spots on chmmatoplate 

indicating the mixture of two compounds and the last t~ 

fractions 16-17 were homogeneous.. Hlwever; all the fractions 

11-17 were corm:.ined and rechmmatograohed ·over a column of 
. ~ . 

alumina ( 20 gm, deacti vat;ed with o~ 8 rnl of . 10% aqueous acetic 

·acid) developed with petxoleum and -was eluted with the 

following solvents (Table~. XII) 
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'l'able - Jgl 

Eluent ·Fractions Residue on 

SO m1 each evaporation 

Petroleum 1- 2 Nil 

• petroleum : 
3- 4 Nil 

benzene ( 3s 2) 

Petroleum s 
5-6 Nil 

benzene ( ls 1) 

Petroleum s 7 - a Solid (12 mg),m.p.258-60° 

benzene (2: 3) 9 -· 12 SOlid (35 mg),m.p.l39-41° 

FUrther elution with more polar solvent did not 
I 

yield any solid material~ 
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Fractions 7-8 (12 mg) on crystalisation gave a product, m.p. 

261.-63° identical with a aanple _of methyl dihydrcceanothate . 
f~O~.tiS 9-12 (35 mg) on crystallisation from methanol gave .. ,.. 

crystals m. P• 140-42(\ identical with the prodUct obtained 

before in the sodium borohydride reduction of the f -keto 

ester §2,. (Page SCf ) 

J?enziliC acid rearrangement Of diosphenol §§_ I frer.>aration Of 

o<-hxdroxy -. aa.r;Poxylic acid ,2J : 

The diosphanol ~ (500 mg) in ethanol (15 ml) was 

heated under reflux with 10% ·alcoholic sodium hydroxide (10 ml) 

fo .r 5 hours. Vest o E the ethanol 'lias reiT!Oved under reduced 

pressure. The reaction mixture was cooled, diluted with water 

and then ·acidified with 6N hydrochloric acid. This acidified 
j 

portion was taken up in ether an<:'l the etherealJsolution was 

extracted t'li th 1% sodium bicamonate solution. '£he alkaline 

extract was acidified with 6N hydrochloric acid and extracted 

. with ether and ~hen with ethyl acetate. The combined extracts 

afforded a residue (425 mg) which was further purified by 

dissolution in 2% sodium bicarbonate solution followed by 

filtration, acidification and extraction. The resulting 

product (300 mg) on crystallisation from a mixture of chloro-

form and mei;hanol fumished colourless needles of 93, m.p.255-56°. 
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Fbund i C, 74.23; H, 9.88% 

Cal~lated for .c31asoos : C, 74~()6: H,. 10.02% 

IR " 3440, 3340, 1720 cm-1 Fig- 1~ 

Lead dioxige. oxi?a~ton of o(- hydroxy carboxylic acid 93 : 

Pt!Paration of methyl deca.rbgxydehydro<aihydmceanothate 2,! 1 

o<.- Hydttlxy carboxylic acid 2,l (1 gm) and Lead 

dioxide (1.0 gm) were suspended in glacial acetic acid (7 ml). 

The mixture was heated under mild reflux for· 3-hours with 

oceasional st~:rrtng• The excess of'lead dioxide was fil tared 

and the olear, straw-colored liquid was diluted. with water. 

This aqueous portion wa·s extracted with ether, washed with 

10% sodium bica.Ebonate solution, washed with water till 

neutral and then dried (Na2so4> •. on removal .of the solvent· 

a solid residue (O. 75 gro) was obtained which on crystallisation 

from a mi:ct~re of chlo:roform and methanol afforded needle 

shaped crystals o.f 94, m.p. 179-80°, (o() 0 75.4°. This conpound 

was found to be identical in all respect with the sanple 

prepared by de Mayo and starratt 5• 

ibund : c, 78. 96; H, 10. 48% 
' Calculated for c30a48o3 s C, 78~90: H, 10.59% 

IR: 1735 cm-1 (unresolved band 'for cyclopentanone and ester). 
I 

On expansion : Two peaks at 17 34 (cyclopentanone) Fig-14 

-1 and 1728 em . <oo2Me) 
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!tt~pted ea.rbometboxVla.tion of methyl deca.tboxydehydE,P-

dihyd~ce~othste 2! using sod!gmLmethox&de : . 

A solution of 94 ·(456 E:n9• ·1m rrol) in dry b~"'lzene (3 ml.) 

~as added dropwi se over 3-hour -under. nitrogen to a stirred . 
mixture of .o54 gm sodium methoxide (1 m. rrol. prepared fro'm 

.023 gm so<?J.um and methanol in anhydrous condition) and o. 2:i grn 

dimethyl carbonate in 5 ml dey benzene in a .mild refluxing 

condition. .After the addition of .the ketone, the mixture was. 

st¢.r.rJed for a further 2-hour in :a reflUXing condition. The , ' 

reaction mixture was cooled in f. ·an ice-water bath and acidi­

fied w_ith alight excess o·f aqueous acetic acid. The solvent · 

was rerroved under reduced pressure and the residue was. diluted 

td th water and extracted with ether. The ether extract was 

washed with aqueous sodium bicarbonate to rerrove acetic acid. 

then with saturated brine. dried (Na2so4) and freed from ether. 

A solid resid11e ·(4oop mg) was obtained. This product on 

crystallisation .from a ·mixi;:.ure of chloroform and methanol 

furnished colourless needles·. of ~p. 179-80°. This conpound 

was found to be identical with the ·starting material ·(m.m.p 
/ 

and IR comparisorY. Carbomethox-ilation was also a.ttenpted using 

differen·t solvents such as dioxane. toluene and dimethyl 

carbonate itself but in every case the reaction gave .the same 

. result. 
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53 . 
1l.ttenpted· oamomethoxylation of methYl decawxx gehy;dro-

dihvdrooeanothatm Rit using potaS§ium tert -i,utox;de,: 

A. solution of o.· 3_ gm (.0006 gm mol) of the ketone 2! 

::in o. 5. ·ml tert. butanol was added under nitrogen to a mixture 

of 0~73 gm potassium tert.butoxide (.oo65 gm. trol; prepared 

fmm o. 5 ml tert;. 'butanol and o. 25 grn pot~assiwn in anhydrous 

-condition) and 1 gm dimethyl carbonate. The whole solution was 

reflu:ted under ni tmgen for 24-hours. The reaction mixture was 

cooled with an ice-water bath and acidified with a slight 

excess of acetic acid. The solvent '':las removed in vacuo and 
' 

the residUe was diluted with water and extracted with ether. 

The ether. extraot was washed with ~~eous sodium bical:bonate 

to remove acetic acid. then ~~ith saturated brine. dried (Na2so4) 

and solvent rezmved. A solid residUe (250 mg) was obtained 

which on crystallisaticn from a mixture of chloroform and 
0 

methanol gave czystals. m.p.179-so. identical in all respect 

tdth the starting material (m.m.p and I·R) 

. 53 
~ttempted oarbomethoxylation of methyl decaxboxy; 

gehyd.rodihy;dmceanothate using sodium hy;dr:L'de ; 

A solution of o. S gm of the ketone 94 in 30 ml benzene 

was added, under nitrogen, to a refluxing mixture of o.15 gm 

sodium hyd.ri de and 1 gm of dimethyl carbonate. The rate of 
•' 

addition of the benzene solution of the conpound was so 
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adjusted that. it corresponded to the rate of distillation by 

a distilling.arrangement. This procedUre was continued for 

3-hours. The resulting slurr~y was oool ed in an ice-water 

bath and acidified w1 th a slight excess of aqueous ,acetic '' 

. acid. The sol vent was removed under vacuo and the residUe 

was diluted with water and extracted with ether. The ether 

extract was washed with aqueous sodium bicarbonate to remove 

acetic acid. then with saturated bri~e. ?ried (~so.a.>· 

Evaporation o£ ether gave a· solid residue (465 mg) which on 

cryst~lisation from a inixture 9f chloroform and methanol 

gave crys·tals. m.p. 179-80°. identical in all respect with 

th.e starting materic.U (m~ m.p and I R). This reacti9n was also 

atterrpted in dey dimethylsulfoxide as well as in dimethyl­

carbonate alone but in each· case the same result was obtained. 
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