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CHAPTER- IJ 

'studies on autoxidation : unambiw:l.ous synthesis of 

methyl ·dihydm-alphi tolate (section B) and 2/!, 3j3 -dihyd.ro)cy 

betulinate (section C) from betulinic ac1g1 

' 
section A : Introduction _a 

turing the course of studies on autoxidation in j3 -
. 1 6 

amy.rone series Khastgir et. al 0 found that the 2 o(-acetoxy-

p -amyrone ,22. ( page 92) obtained by acetylation of dies­

phenol 2J. and subsequent hydJ:Oge.."lation of the diosphenol· 

acetate differed from that of the 2o(-acetoxy-p -amf"J:Pne 

~4.~ obtained by direct aoetoxylation of{J -amy.rone .2~ ·by l~ad 

tetra a~etate in presence. of BF3 - ~therate in benzene solution. 

Acetoxylation at the o( •position to 
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the 3.- keto group in ring A of trttetpenoidS with lead 

tetraacetate 1 eadin(J to 2 0( -aoetoxy-3-k eto conpounds is Well 

doaum•anted 18• 57 • 58• This reactif?n• .thougqt ~ proceed vi.a 

the eno1 22 is expected to yield a product resulting by attaok 

from the lass hindered. o(- side. They reported the _isolation 

of· an acetoxy ketone ~45 havin9 the same melting point and 

m.m.p. 15B !"' 60° as ,?.,2. pr~ared by hydrogenation of diosphenol 

a?etate but their I R spectra revealed significant deviations 

in the region 1225 - 1245 om-1 and 1070 - 1095 cm-1• Thi~ 
.observation led them to believe that rrost probably the lead 

tetraacetete acetoxylation product j:4S coUld be a mixture ·of 

conformational isomers. Relevent to this observation is the 
' ~ . 

paper of Jones ~t ¥ in which they stated that acetoxylation 

of 3-keto 'tnteq:.tmoids can cause conformational changes in 

ring A. l<hastgir et al6o also studied the NMR spectra of the 

two compounds .22, and J4S and they concluded that the lead 

tetraQc:etate aoetoxylation product 145 ~~as a mi'xture of confor­

mational isomers. The NMR spectrum of the conpound .22, showed a 
. 39 

mul tipl·et at s. 62 ppm for the proton at c - 2 • M the :k part 

of an ABX ·pattern t.t~i th a width of 20 Hz ( sum of J ) the proton 

must be axial with an a"Kial-axial. and an axial-equatorial 

c:oupling •. t.rhus the acetoxy group at c - 2 in .22. is equatorial 

and predominantly contained one isomer. Hov1ever., the NMR spectrum 
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of J.j3,., sho~1ed ;a doubling of several si;{gnals. 'l~e region of 

peaks associated wi.th C - 2 proton in. 145 was co~lex and 

sho\"led seve.i."'al additional peaks. Fmm thes~ observations they . . ' 

stated that J45 must be a mixture of i.somers • 

. ~rthe~re •. · i'1ow and co-workers61 atterrpted the ayn­

_thesis o:t:: methyl .dillydroalphi tolate 142. ,c starting from methyl 

dihydrobetulinate 146 according to the following schemea 

uo 

uo,,:Q--· ·J 
- ,_,·c ...... ' .n 

.fqq 

·.• 

r~o",v· .. J ,,, 
+ . : 

/ 

H C .. 

142C 

·· .. o-·-./c~ 
o/) j 
.. 147 

P.t CM<) ~ l 
-.·~-i_. _N_t\._13_Jhj..:.._· · _A-w_• ·:r-t) 

2. OH- · o·~ 
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The COfT!POUnd 146 was prepared by catalytie reduction of methyl 

betulinate in ethanol using Haney nickel-hydrogen at. 100°/400 ib. 

or .. 2\dams• catalyst. Oxidation of ...112. with chromium trioxide -

pyridine furnished 3-keto me-thyle.ster 147 as colou~less 
' c 

plates, m.p. 203--5°, ( 0() ~ + 9° which was subjected to 

acetoxylation with leQd tetraacetate under varJing conditions 

and the best yield o£ 2o( -acetoxy-3-keto ester l~~#m.p. 
0 . 

215-16°, (o() ~ + 4°, 'V max ~735 and 1720 em-1 was obtained 

when 3-keto ester 147 was heated at 100° \'lith freshly prepared 

lead tetraacetate in glacial acetic acid~ Red:llct1on of 148 

with sodium borohydride follo"'Jed by mild alkaline hydrolysis 

gave a mixture of glycols ( 142 c and J.49 ) which W?S separa­

ted by chromatography on alurn:tna. The minor fraction was 

found to be a mixture 8Ji and the major fr~ction crystallised 

0 :0° 0 from methanol as colourless needles., m,p. 228-30 • ( 0() 0 + 1. 2 , 

'Y max 3600., 1720 cm-1• It consumed l.lS moles of lead 

tatraacat.ate \'.7ith:i.n 9-hr indicating the pres~?.nce of a trans-

1, 2 - glycol system. It· was therefore, regarded to be methYl 
. 61 

2 o(, 3(3 -dihydroxy-lupan-28-carboxylate 142 q • lbw et a1 

reported that the compound 142_~ showed no depression 8!i in 

melting point on admixture "d th an authentic. sarnpl e but the 

IR comnarlson showed a si51nificant differeqce. This is in 

accord with the observ,3tions stated by Khastgi .r et alloa. 
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In 1968 ~eung and Feng57 reported the .partial . synthesis 

of methyl dihydro_alphitol.ate by following essentially the same 

sequence of reactions as described by !Ow et M• A1 though the 

melting point of their p.t:Oduct was same as that recorded in .the 

li terature34 for natural dihydroalphi tolate we suspect that 

their synthetic pmduct was probably a mixture. They have not 

recorded the IR spectra of the two conpounds. These ananolies 

pl'.'Onpted us to synthesise methyl dihydm~alphitolate starting 

from bet·...tlinic acid as described in section B .. 

section B 1 w un{lrnl;>,!_guous sypthesis of meth:tl dihydtp,:. 

alohitolate fDDm betulinic acid. 

· Betulinic acid .!.§,Q. obtained by the extraction of 

Bischofia javanica Blume with benzene was esterified with excess 

aiazomethane. 'I'he crude ester on chmmatography and crystallisa­

tion fxom chlomform- methanol mixture afforded colourless 

needl(;~soflli,, m.p. 222-24°, (O()n+4°,).) max 3520,1735,. 

1660 and 876 cm-1• 151 \-Jas found to be identical \>Ji th an authen­

tic sample of methyl betulinate by m..m.p. detemination and 

I • .R. comparison. Hydrogenation of methyl betul.inate .!§.! in 

presence of' Adams• cat.alyst gave methyl dihydrobetulinate ~ 
0 ~_o 

m.p. 236 - 38 , (OC) D- f8·t;~ 

Jone•s ox1r.1ation of methyl Qihydrobetulinate fur.nished a 
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. . 0 8 
product 153,. m.p. 202-4 , (0( ),i':l + 8 , which was found. to be · 

i.d~tical in all respects with methyl dihydrobetulcnate. 

Oxidation of methyl dihydrobetUl@Oate 153, by passing oxygen. I 

through a suspension of it in teriiaxy butanol containing 

potassium tertiary butoxidEl ( IN ) afforded ~product, !a:!• 

m.p. 131-3°, ( o() 0 - 1. 96°. The .conpound s.ho\'red. a positive 

ferric chloride colo.r.ation and in. the t.l. c it sho\'Ied t\\'0 

spots of very close Rf values indicating a mixture of t~.ro 

tautomeric foxms-the diketone 154 A and diosphenol 154 a. 

The UV spectram o£ the latte.r; showed a maxima at 269 'mft-

( f , 7532 '). The corrpoun~ 154 B on ·acetylation \'iith acetic 

anhydride - pyrl dine at mom terqJerature gave the corrE'1s­

ponding acetate 155, m.p. 194 - 96°-, ( 0(<) 0 + 9 .• 43° \-lhich 

showed a single spot on ch.rornatoplate •·' uv spectrum showed 

a maxima at 237 ¥< t- , 99QB ) • These physical data and 

chemical properties are in good agreement with the structures 

154' B and .ua for .diosphenol and d:i.osphenol acetate respectively. 

Hydrogenation of diosphonol acetate ill in presence of 10 % 

palladium- on - charcoal catalyst gave a prodUct, m.p. 223-25°, 

(o<) t> + 32.56°. This compound has been ass{gned sturucture 156 

_on· the basis of its chemical properties and in analogy to the 

previous work of Khastgir et a1 10a, lob. The compound Je2 was 

kept ovemight on a basic column of alumina and after eluting 
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with benzet111J it \lffordad a nEnl pmduct,. m.p. ,228-30~ whicn has 

been assigned structure 1~7.,met..l-tyl-2-k~to-3-acetoxy dihydro~ 

betulinate,. by analogy \'lith previous wo!k. This is formed by 

the migration of the acyl group fmm 20(- position to 3fd­

position. This type of migr.ation has been r~orted in 11 tera'":' 

tur.e both i'n the terpenoid and steroid fields 13• 17• This 

fac·t establishes the: structure of 156 as 20(- acet~xy methyl 

dihydmbetulone.te.2£X -aoetoxy'·rnethyl dihydrobetulonate 156 on 

sodium bot:ohydride reduction in methancl-dioxan solution at 

pH S to reduce isomerisation gave a crystal.line solid 158, 

m.p. 0 0 259-61 , ( o<.,..) :0 - 7.14 • T."le latt.er on a hydrolysis l'li th 

a 15 % met;hanolic potass;Lu.'"!! hyd.to:d.de solution afforded a 

product which on abromatot1raphy gave a cryst:alline solid, 

159, m.p. 2 30-32°. rt did not sho~rt any depression in melting 

point ~lhG."l mixed with an authe."1tic sanpl e of methyl dihydro­

alphitolate supplied by ?ref. E.. Pitchie. The infrared spectrum 

of the two compounds were aloo found to be identical throughout 

the entire J::enge. 

R..;::cently,· in our laboratories, Khastgi'r and co-woners10a• 64 

have adduc-2d addf,tional evidence for the o(- equatorial configu­

ration of the 2 - acetoxy group 1.n the 2-acetoxy ket.one .,22. 
' I 

from o. R. D. studies~ They havo sho-vm that the NMR spectrum of 

.22, showed a mul t:i.pl e.t at b s. 6.2 39 for proton at c - 2. This 

downfield signal fox:· a protq~l \~ith a clear quartet of lines 

.· 



- 146-

( sum of ·J. 20 Hz ) ·can be assumed for a m~thine pxoton o( both 

to an aoetoxy gmup .aa1.d a carbonyl group with the acetoxy 

gmup at c - 2 position. They argued that this type of N'MR 

signals could explain equally both for 2 o(-equa.torial acetoxy 

group with the chair conformation of ring A and 2 p-axial 

aoetoxy group with the boat ·conformation of .ring A. The 2o(­

equatorial configuration of the acetoxy group has been stren­

gthened by the o. !~ n. studies of tlie acetoxy ketones. The 

62 . 0( octant ·rule dictates ti1at an -substituent will make. a 

- * significant contribution to the ketone n -ttl' cotton effect 

only 'lrihen in an axial orienta't5.on and the sign of the contr.t-

bution will be determined by the stg11 o·f the octant :ln '<'~hich 

the substituent falls. Since equatorial 0( -substi tuen·ts lie 

near a syrru··netty plane theii.· contribution \<t"il1 be ins.lgaific:ant. 

The 0. £~ V. of o<.- acetoxy ketones has been studied recerltly by 
63 ~ ' 64 

Bw.l and SQsl:.in· and also Klyne rJt .r.tl -., li'rom their studies 

it emergGJd that in mooy· oases ( ·though not in all ) the· effect 

of an acetoxy group to the carbonyl ci:uomophore is a11ti-octant 

i.e. the contribution o:f ~n aci:toxy gL"CU.p to tt:.e car:bonyl 

Cbtton effe::.:t is oppo$ito ·tv tha.t of s.n alk~·l gx.uup in the 

saine .position. 

In the pa.rent k,€01tone j3 -amyrcne .26 the conforznation of 

ring. ·1\ is a flattened chair ( ·to relieve the diaxial interaction 
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between the 10 f- methyl and 4 f-methyl groups ) and this leads 
. . ' ' ' ' 

to a positive cotton effect. The same conformation is probable 

for the 2o<-acetoxy derivative, but because of the flattening 

of .r:J.ng A, the 2 o< (equatorial) acetoxy group does not lie in 

the nodal. plane of: the carbonyl group but protrudes into the 

back upper right octant. 1'1l! alkyl gl'X)up in that position would 

make a negative coritribution to cotton effect, but the 

" ~.t.i .. :-99..t.~ ·~ aeet.ox.y group makes a positive oont.tibution. 

Thus oompound .:li,ha.wg a 2o(-acetoxy configuration, would be 

e~ected to exhibit a oore positive cotton· effect. than the 

parent. ketone (3 - amyrone .a§.. This has actually been found 

to be true in the present case. 111 the· o. ~D. curve of 2o(­

acetoxy ketone .~~ the arrplitude - peak [1>] 307 .:- trough 

[c$] 269 has been found to be greater than that of the 

corresporj.dj.ng. parent ketone ({J -amy«m.e ) , ·peak [<:/>] 'Jt<J7 -

tmugh [¢] 278 ·• on _the basis of the above evidence Khastgir 

and colleagues oo~erved that· the .oorrpound 22. has the 2o<-

ec;n1atorial acetoxy oonfig' . .u:ation. '!'hey have also stated that 

the alternmti,,e 2(3-acetQ'XY configuration with the boat 

conformation of ring A. would in all probability lead .to a 

small negat:i. ve cotton effect. 

'rhus our synthcs1.s of methyl dih.ydroalphitolate and 

the ·configuration of the hydroxyl groups ( 2 0( • 3 p) stand on 
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firm groun.dH - oitl'Vl 1119 believo th,~t this :i.e the first unam~i­

~moun syn·thesis of methyl . tUhydro~l1'hitol at~ having the same 

~onfigurution and sfiterec)chemistry as the natural p to duct • 
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Fig. 1· '• 

' 

NMR spectrum of 2o< -acetoxy methyl dihy~wi'>atulonate 
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I R conparl son of methyl dihydroalphi tolate 159 
(solid line) t..ri th an. authe."ltic speoimen(dotted line) 
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t<!el ting points are tincorrec:t.<ad. The petroleum used throu­

ghout ·the 1nvest:lgat1oo had b.p. 00 -· So0
• lJ.l optical rotaions 

wer0 <te·te.rrn:Lned in chl-oLoform so1utir0n unless stated ot.he.J:V~ise. 

Nt-tll spoot..r.a -v;eJ:e detertnined'· on varian 1 .. ... oo and HA - 100 

spr~etj.-ophot:om.ater using chloroform - ct solution containing 

tet.ramethyl-s:ila..lle as reference. 'l'he I R spectra were recorded 

i::l Perkin-m..mer 337 and 221 and Beckmann :tR- 20 speot.ro -

photometers in 95% ethanol solution unless stated other.:ise. 

>rLC was done on ohromatoplate of silica gel;. G ( E. Merck ) 
' 

and thG apota wer.a d~veloped \>1i t.h a2so 4 - Ac2Q ( 9 , 1 ) mixture • 

~sertbed on pa,g,e 48 · .,........ ................. .. 

J:J!Steg.,fiqat!,Q~l o£:.,betul1.nic acid 15Q 1 Prepep:aticn of methyl 

I !a,etul ins!;e .l.§.LL · 
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'' 

&.drogen.~;,t;¥41, s_f ... t,n~h11 :pert1;!}.ig~ l·§J a E.,r§?at;atign of methY.l;. 

£1&h;tLiirob~tulin.Jt~ j52, a 

~·.., :oescrlbed on paae b'""V 

Jones oxifi9.~ipn !:l,f m~thyl, gihxdrobet~inat;r! 152. .1. Pr:a:>aration of 

, ,v!e .. thvl dihyqrobetul.ana·te 153 ; 

Diosphenol J,_S4 ( 1 gm ) was treated with acetic anhydride 

( lo ml ) · a."'ld pyridine ( 10 ml ) and ·kapt overnight at ~oom 

ter{per.n.ture. After wo.tking up in the usual manner the crude 

acetate ( 0 • 9 gm ) 'ltlas obtained. 'lbis was ch z:omatographed 

over a column of alumina ( 6o gm ) deactivated with 2. 4 ml of 10% 



/' 
/, 

/ - 151 -

aqueous aaetic ac!de The compound was dissolved in benzene 

( 7 m1 ) and the chroma to gram was develop ad with petroleum. 

'the follot"f'ing solvents were used as eluent ( Table- I ) 

Eluent 

Table.,;. 1 

Fractions 
SO ml each 

R~sidue on 

evaporation. 

----------------------------------·---------------------------------
1- 3 

4- lS 

Nil 

solid <o. as gm) 

0 m.,p. 187 - 90 

EJ.Ut:ion \d.th. lliOVe polat' SOJ.v~nt did ~lOt a.ffcrq_4.¢( any 

-~~-----------------------------------------------------------------
Fractions 4 - 15 ( o.as gm ) were oow.bi!led ~..nd on crystallisation 

fmm methanol ~fforded nee&e shc;\ped crystals of j,?~, m.p. 

194- 96°, (o<.) 0 + 9.43°. It showed a singl.e spot on a chmmat.o­

plate and did not respond to the colour-test. with ferric 

chloride solution for diosphenol. 
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Found c Ct 15, 52;· H; 9. 73% 

CalcUlated for c33H50o5 ·= c, 75. 25; H, :9."57% 

OV ; /) max 237 -rnft ( E- , 9968 ) 

J-JX9rogenation of. .~.iosphS.I'lQlb acetat~ 155 · t 

preearati;.gn of :2o( -aceto!Y-m<~thyl dihydrobetulonat~ .l,So ; 

• 
To di..osphcnol acetate ;t5~ { 1 gm ) dissolved in a 

mixture of ethyl acetate and ethanol ( 30 m1 each ) was 

added 10% palladium-on-charcoal cat.alyst ( 100 mg ) and the 

mixture was shaken in an atm.o.sphere of hydrogen till the 

absorption of hydrogen ceased. 'l'l:le solution was filtered 

and after r~moving t.he sol vent. fmm the filt.rate a solid 

residue t.ras obtainco~d \rlhich after crystallisation from 

methanoh afforded la§...,m.p. 223-2Su, ( o() 0 + 32.56° 

Found ~ 

Calculated for c33H52o5 
NMR (6oMs) 11 . 

I 

c, 7if .. 75 

c, 74.9o 

.. .,_, 
9.9"1% , . ... , 

; a, 9.91% 
F~ -1 

,E£B.!Jip.rn bo~drl.d e reduct. ion of 2 o< -aaeto~.n•-rnethyl dih 4-·d.m­

!;.-.$-t~QJ."1.~1te__J56 .J. fr'aoaration .pf • 2oC -acetox'l!:-methyl di;hydro­

betulina.te ,1.58 ' 

The 2 o<..,..acetoxy-methyl dihyd.mbetul.onate 156 <:~o mg) 
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dissolved i~1. a tll:txttlre of dioXatl &ld H\etha•lol ( 10 ml each ) • 
> 

was add. aid, trji th oool inc.:; a Dl urry of sodium bo mhydri de ( 200 mg) 

p!.'-'i'par~d in an NH4Cl - NH40'"i buffer ( pH = 8, 3 ml ) and the 

,·rn1.:Kture 1rtas sti.r:red at 1:\)0ffi tercpera.ture for three hours. M::>st 

of the solvents \-lere remoV'ed by distillation, cooled and 

acidifi;od \'.f.i.·th dil11.1te hy~.rochlo.ric ocid and then extracted 

•,n. th ether.. T'rtt~ ethr~r~al · 1 ayt~-r te.:as w~-shed wi \:h wa.ter till 
ancl 

neutral A. drled ( Ha~sc4)·. H{~:c~Cval of ether gave e~. Solid 
t.-u.. 

resid_2't¥d ( 150 rt.';J) whi.ch ~:ns _chiumatograL:.hed over a column 

of alumina ( 25 gm~ deacti vat9d \1i th 1 rnl of lo% aq.J.eot~s 

acet.i c acid ) • T.'1·:?. resic.t.Le was dissolved :l.n ba1zene, poured 

{ Table - II ) • 

- p: -.-•15) ....................... ~ .. - .... _l ~_..........~~------.. -..... -- ·------------

PJ..U.Jl!l:t 

-
Petroleum 

Petroleum t 

benzene ( 4 $ 1. 

Petr-ol eu."n • • 
benzene , 3 s 2 ... 

solid material. 

) 

) 

?ractions 
SO ml e,~ch 

1- 4 

5.,;. 7 

8- 12. 

Residue on 
evapo .ration 

Oil ( lS mg ) 

Nil 

SOlid ( 100 mg) 

m .. p. 254 57° 

----------------------··~---~-~~----·---------------------------------------
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Fractions 8 - 12 ( 100 mg ) were combined and on crystallisa­

tion fi"'m· methanol furnished pure 2 o( -acetoxy-methyl dihy-
o 0 

drobetulinate 158, m.p. 259 - 61 , Co<.) 0 - 7.14. 

Fbundn1 C, 74. 43; H, 10.02% 

C, 74.67; H, 10.25% 

.!R : 

Hydrol~sis o£: .,?.o<- acetoxy-mGthvl dihvdrobet,ulinate !?!! 

Preparation of _methyl dih'(dt'Oalpbj. to1at0 159_: 

mbr:ture \'lM h~'l'at:.ed under reflUt"< for thr.ee hours. The reaction 

tl:.fun extracted trrlth ether.,. 'fu{~ ethereal layer was wa~hed with 

Witt~r till rH!.l..\t:.ral and drred ( Na2so.). TI1e ~ol vent \'>~as 
"l: 

.r.e1xo·vad <ll:'H.1 a solid r.esidue ( 180 mg } tvas obtaine~ '.t:his 

re:3idue diasol ve,:J. in benzene was pJ.aced over a column of 

alumina ( 1.5 ~1n, deactivated w.i. th o. 6 ml of 107"~ aqu&,us acetic 

acid ) davelop·ed \"l th petroleum and was eluted with the 



ru.uent 

Petml eum 

petroleum a 

Benzene ( 4 a 1 ) 

Petroleum s 

benzene ( 3 a 2 ) 

.Petn>leum 

benzene ( 1 1 4 ) 

aenzene 

Benzene 1 Ether (4al) 
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Table- III 

Fractions 

5o ml each 

1- 3 

4-,7 

8- 11 

Residue on 

evaporation 

Oil (trace) 

Nil 

SOlid ( 10 mg ) 

m.p. 259-61° (unreacted) 

12-14 Nil · 

15-17 

18-21 

Nil 

SOlid ( 150 mg ) 

fii~WCSdCAi:K11QCh)1(JtkX 

m.p. 228-30°. 

Further elution 'lf1it.h more polar solvent did not yield any 

solid material. 

Fractions 18-21 ( lSO mg ) were combined and on crystallisation 

fmm methanol furnished pure methyl dihydroalphitolate .1§2, 
0 230-32 • This conpound showed no depression of melting point on 
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admixture with an authentic sanple supplied by P.rof. E. Ritchie. 

The infrared spootrum of the compound also found to be identical 

thmu:;Q1out the entire range. 

Found 1 

Cal oul ated for c31 a52o 4 a 

l R I 3620, 33$0, 17 30 cm-l 

c, 7o. 32; a, 1o. 55% 

c. 76.18; H, 1o. 7 2% 

~someria~t:ton of 2 o( -ac,etg~X methyl. cij.hydrobetulonate .156 1 

. Prepa;st&on of 2 ]Sato ~ agety*-m§ltl'rll dihyd.r::obetulinate 157 L 

2 o( • aoetoxy methyl dihydrobetulonate ),56 ( 100 mg ) 

dissolved in benzene ( 3 ml ) was adsorbed on a column packed 

with basta alumina ( BroOkman ) and left ovamight. Next day 

it was eluted \.Zi th benzene and the solid obtained was crysta­

llised from methanol, m.p. 226-·28°. This conpound on admixture 

. With the Starting matat'i aJ. mel ted at 196 - 98° • 

Fund • 

Calculated for C33a52os I 

C, 74.69; H, 10.02){ 

C, 74.96; H, 9.91% 



Section (! I Synthe~iS Of methyl 2 J3 c 3/}- dihyd.toXY betu.linate 

fr.om betulinia aoid, 

The preparation of the diosphenol 154 starting from 

betul!nic acid JJ.2. has already been discussed ( page48-51). 

·Oiosphenol 154 on sodium borohydrlde reduction in methanol 

solution gave a C:OlTpound l§.Q.. m.p. 261-63°, (o() D 21.62°, 

no UV absorption 1n the region 220-300~ rrn;u-• v max 

352S, 3360, 1720 cm-1• Treatment ()f l2Q. with pyridine afld 

acetic anhydride gave the diacetate l2l•m.p. 186-87°, "V KBr -
. max 

1745, 1720. 1258 cm-1• Examination of the NMR spectr.Jm of 

160 showed a multipleti at 3.20 ppm assigned to ~r 3n and a 

b.rnad unresoi ved multiplet. at abou.t 4. 5 ppm ( '{~ 214 ) which 

collapsed to a doublet ( J = 3. 7 Hz ) and a multiplet 

(~J - 6Hz) respectively upon exchange of bydmxyl p:roton 

with o2o. Thus the hydroxyl· gmUp at_ c - 3 !s equatorial 

( Ha ) and the one at c - 2 is axial (He). In the NMR spectrum 

of its diacetate .W.• these si.gnala were shifted to a downfieJ.d 
' 

to 4. 8 ppm (doublet, J a 41-Iz) and at about s. 4 ppm ( b.r:oad . 

multiplet ) •. The signals for the eater group and the acetate 

group appeared at 3. 65 ppm ( s1ngl et, 3H ) and at 2.06 

( singlet. 6H ) ppm. 

Sodium bo.mhydrtde reduction would be expected to 

furnish a 2 o(, 3 o<-diol, or 2 /3• 3 f3 -diol or a mixture of 
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2o(, 3f and 2o<., 3o(diols. However, 2p, 3p- diol l§g, 

could only be isolated which can be explained if it is assumed 

that the reduction proceeds Via the intez:rnediata 154 c 

The diol l§g, o'rl treatment l'li th ace·tone in presence of 

catalytic amount.. of p-toluene sulfonic acid gave an acetonide 

derivative 16~,m.p. 194-95°, 

t5~,.A 
-,;._-·-

t . 

rs-~ 
.i 

'~Cfii..> 

-·CihNL 

f.Slt13 
l 

151 

[fi] 
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A<-z£J-P)' :oJ 
fl~QJ f s-Lt N'ouO Wi( 1~1 ~ . 

14 0 

t~o 0~)}., C1) }'ll M~/OQJ 
/'o ~;._ 

), I 62,. 

H~X)j i'fctG iJ-t k':)1)J c' ~~Qj 
· 15~'B 154 fJ ~ 60 

... 
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.Melting points ate uncorrected. 
·had. 

used throughout the investigation"o.p. 

rotations were determined in chloroform solutiorl unless . . 

stated otherw1~e. NMR spectra were determined on Varian 

A- 60 and HA- 100 spect.mphotometers ·using chloroform -d 

solution containing tetramethyl silane as reference. The 

I. R spectra were reoo rded in Pe.tkin - Elmer 337 and 221 and 

Beckmann I. R • 20 speotz;ophotom.eters. UV absorption spectra 

were taken in Ziess vsu - 1 and UV Beckmann DU - 2 spect.r:o­

photometers using 95% ethanol solution uqless otherwise 

stated. 

aSOdium borohydrl de red.uction of diosphengl ,).54 a 

preparation of methYl 2/3,3@- dihydroxy hetulinate l§.Q_a 

To a solution of diosphenol 154 ( 200 mg ) in 

methanol ( 100 ml ) sodium bomhydride ( 200 mg ) ·was added 

and the mixture was stirred for 4 - hours, The reaction 
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mixture was concentrated,· diluted with water and then acidi­

fied 'ldth dilute·hydrochloric acid ( 6 ml ) when a solid 

precipitated out • 'l'he solid ( 100 mg ) was dissolved in 

benzene and \.Zaa poured on a column of alumina ( 10 gm , 

deactivated with o. 4 ml oi: 10% aqueous acetic acid ) cievelop.Qd 

'.dth petroleum. The ehromatog.ram was eluted with the following 

sol vents ( Table - IV ) 

Petmleum 

Petroleum 

benzene ( 3 a 1 ) 

petmleum : 

benzene (1 : 1 ) 

Petroleum 

benf;ane (1 • 3 ) 

Benzene 

Table - ;.P! 

Fractions 
5o ml eaeh 

1- 2 

3- 4 

s- 6 

7- a 

q- 14 

Residue on 
evaporation 

Nil 

Nil 

Nil 

Nil 

SOlid ( 180 mg ) 

m.p. 256-58° 

Elution \d.th. more polar solvent did not yield any 

solid material. 



.Fractions .9 - i4 ( lBo mg ) were doll ected and crystallisa­

tion from a mixture of chloroform and methanol afforded 
0 0 . 

needle shaped crystals of 12!2.• rn..P• 261-63 • (o() D + 21.62 • 

Found * 

UV s . No absotr,)t!on in the region 220-300 rf'nj'L 

IR s · :V max 3525. 3360, 1720 cm· 1 

NMR ( ·Go t«:/S ) a Pa<Sks at 3.15 ( multiplet. ) and 'l• 4 

( multiplet ) , · 5.15 pp:r .. 

acetylation of methxl. 2 fo., 3 e- dihYftroxv betul.inatE:! !§Q_a 

£,r£eaz:.:ai@.on of methXl 2 f:., 3/:"'- di.~~to.xy bet:ltlinate 161 , 
I 

The diol l§.g, ( 200 mg ) was acetylated by heating with 

pyridine ( 4 m1 ) and acetic anhydride ( 4 ml ) on a water bath 

for four hours. l-".fter t.oJOrking up iQ ~e usual manner it gave . . 
a solid r~sidue. ( 180 mg ). This residue dissolved in benzene 

was _placed ovex; a column of alumina ( 15 gm, deactivated with 

0 • 6 ml of to~ aqueous e:~etic acid ) developed with petroleum 

at1-d was eluted with the foll~wing solvents ( Table - v ) • 

. ,. 
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Table.- v 

., ' 

Fractions .. 
SO ml eaob 

'1- s 

Residue on 
~vaporation 

SOlid (170 mg) 

m.p. 181-4° 

i\u:ther· ~l.ution ·wt th- more polar sol vent did not' yield any 

solid material. 

·' Fractions 1 - s · ( 170 mg ) were combined and o1& c.cy.etaJ.li­

·aation ·from· a rnixture ·of clllo.tOform ~;d methanol fumished 
r 

coi·aui.:tess needles of 1§1, · m.p •. 186 - S7°. ,, 

JOund • 

Calcl.llated for c35a56o6 a 

uv a No absorp,tion in the region 220 ~ 300 rrnt-
- . . 1 

. 'l.it a ')). msx 1259.' 172$, 174$ om• 

NMR ( 6o MC/s ) a J?eaks at ·3. 65 ( singlet; COOMe ) 
'· 

2.06 ( singlet, 6 H), 4.6, 5.4 ppm. 
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freearation of acetonide 162 of meth'£1 2/A, · ..3 A- dihvdroxx 

betulina"~ l6o a. 

To 2 f , 3 f' - diol 122. ( 100 mg ) dissolved in dry 

acetone ( 20 ~) was added a fm~ crystals of p - tolwme 

sulfonic acid and the mixture was shaken for 10 - minutes 

and then kept overr.t.ight. After usual wozk up it gave a 

solid x·osidue ( 80 mg ). This product dissolved in benzene 
~ ~ ~~ ...... ,,_ 

( 3 m! ) was placed over a alumina column ( lOgm# deactivated 

with o.4 ml of 10% aqueous acetic aci.d) developed with petm­

leum and was eluted wi·th the follmdng solvents ( Table- VI ) • 

--------------------------------------·----------------------Eauent Fractions 
SO ml each 

Residl.le on 

evaporation 

petroleum SOlid (70 mg) 

m.p. 192- 4° 

Elution with rmre polar solvent did not yield any solid 

1- 3 

material. 

Fractions 1 _ ... 3 ( 70 mg ) wexe combined and crystallisation 

f.rom methanol afforded 'pure erystals of ace,tonide derivative 

162 m.p. 194 - 9S0
• 

c. 77.45 1 t-1, 10.73% 
.. 

c. 77.22 1 H. 10.67% 
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