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A short review of synthesis of lsomeric 2, 3e«diocls

of ,t{ﬁitemgg olds s

geation A s Introduction:

In the ceourse of clucidation of the configurations of
sapogening containing a 2, d-dlol system, methods were developed
for production of the four pogsible isomera in this series,The

four choleatane 2, 3-dibls have also been prepared by the methods

i, 2,. 2

. developed in this connection A “=Cholestene ] on reaction

. with osmium tetroxide gives the 23« =diol 2 whereas peracetic

acld oxidation and subsecguent hydrolysis affords 2 fe3 -dioll 3

24 »34 =0F 23 38 =oxidomcholestanes 4 on dlaxial opening also

gives the same diol 3. The 2/8. 3pdiol 7 has also been preparedl 2

accoirding to the pxocedu_re of winstein and Buckl esq‘ by treatment |,

2 « cholestene 1 with silvex: acetate. iodine and moist

of A
acetic acid, 'me reaction probably involves formation of a cyclic
20( 38 -ioa’bnium lon which on acetolysis- with inve;crsion at C= 2
gives 5. Expulsion oE iodide ion with inversion at C - 3 forms a
resonant oxonium = carbonium ion § vhich leads to a mno—acetéte
whi-,ch on hydrolysis gives Z" As‘ the diol 7 contains one axial

substituent at C =« 2, it is evimerized by treatment with sodium

fasd
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in ethanol at 180° to the diequatorial 2&,3f -diol 8, biol 8
was also obtained from cholestenone 2 which reacts with leade

tetracetate to glve in about 10% yield a product 19 having

5,6

2 o(- acatoxy group . Reduction of 1 with sodium borohydride

followed by hydrogenation gives the 24, 3/3 -diol 8,
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Section B 3 Synthesis of 2, 3-diols of lupane and friedelane

seriess
E*f‘zczizzzi.nm:ls7 et_al have repo rted the preparation of all
the four possible sterecisomeric lupane 2, E-dibls 22 Samson
MB have syntﬁesiséd 2, 3 =33 n2pB, 3P=13 B2, 3 -f3

13 ¢ friedelane diols and shown that the last named isomep

" 45 identical with natural gachysaindiol Agllo

3¢ R= o0 Rp= -0
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Synthesis of Lupane-2,3-dlols’ 12 (Chart I)

Lup~=2-ene 34 was converted to lupane-2 «, 3 X~diol 12 A,
lugane-zle e3f =diocl 12 B and lupane-2« e 3X ~epoxides 1S by. the
action of osmlum tetroxide, iodine~silveracetate-acetic acid
and .perbenvzoic acid respectively. The epoxide 135 was opened
with acetlec acld to give 2/3~acatoxy-lﬁpane-30(-ol 18 which on
mild alkaliné hydrolysis yislded the diaxial trans diol, lupane
28,3 X =dic) ;2___q§:£n order to increase the poor yileld of the
28438 =dlol 12 & cbtained by the sbove procedurs and also to
prepare the remaining isomers lupane 2x,3R-dicl 12 C.lupene-
3-one }7 wag treated with lead tetracetate to give 2 f} ~acetoxye
lupene~3=one 18 and 2 Xwasatoxy-lupena-3-one 19 as the major
and minecr products respectively. The 2p -acetexy isomer 18
could alse be prepsred by the chroinic acid oxidation of 2R =
. acotony-lupance3 Xeol J8. This acetory ketone 18 upon equilie
bration. with base_ fumished the 2 A~acetony=3-ketone 19 which
‘was then reduced with lithiuwn sluminium hydride mainly to
lupane«2«, 3o(-diol 12 _A and with sodium and isOprdpanol to
;upaneaz X 3/3 ~diolls G, The 2 /3~;acetoxy—3~ketcme 18 was simie
larly reduced with lithium sluminium hydride to give the 2 i,
3d=diol 12 D as the maln product and with sodium and 150D Ko

panol to the ,2/3 ’ 3/3»dio‘1 12 B,
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gynthesls of Fr:..@delar_:_e»_-zé(‘,kax 13 A1 28, 3B=13 B 2¢, 3B~

e

3 c- dlols® : ( Chart IX.)

Friedel-2-ene 20, obtalned by the pyrolysis of £riede-
lanol benzoate 21 was couverted to friedelane~« 29 , 3K =diol
13 A by the acticn of osmium teg:roxide and a 2, 3-~epoxide 22
by the action of mechlormperbenzolc acid. The 2, 3=gpoxide 22
was opened with perchloric aclid to yleld friedelane 2o, 3ﬁ -
dlol 13 ¢ identical with naturally occuring pachysandiol Ag
A1, Kikuchi and ’i‘uyodag has suggested that cerin acetate was
2 wacetoxy friedelane-3-one 23,contrary te its previcus for=
malation as 2/ ~acetoxy-friedelang=3-one 24 on the following
grounéass paschysandiol A-Zemoncacetate 25 obtained by the
acetylation of Pachysandiol A 11 at 0%, could be oxjdised to
cerin acetate 23 with chromic acid. The cerin acstate so
obtained, on prolonged absorption on alumina, was isomerized
to another 2-acetoxy-3-ketone 24 which must hence be the more
stable 28 «(e, eguatorial)-acetoxy isomer. Coasequently the
original cerin acetate must be less gtable 2 A «(axial) éceto-‘
xy ilsomer 23. Samson gg__g_l_a isomerized cerin agetate 23 with
potassium acetate in Aacet:ic acid and reduced the rasulting
2 /B-acetoxy-fiedelan-_s\-one 24 with lithium aluminium hydride
and thus asyhthesised friedelsne-23, 3f -diol 13 B, (Chart II)
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gection s A short review of gynthesis of isomeric A "-0leanshe

2, 3=dlolal®?,

A number of 2. I-dlols of triterpenoids have been isolated
from natural sources., Recently Khastgir Mloaha've synthesised
three out of the four lsomeric 2, 3::3{93;3 (Cmart IV) by using
diosphenol 27 as the intermediate,PAgron f3 -amyrone 26, atZ o1ea-
nene "/3 .. 3{3 -diol—s-n.oa 240-42°, (X) -!-101. 880_ ©i"was obtained
by sodium bowhydride ragugtion of 27, Acetylation of 27 followed
by hydrogenation gave 2 X acetoxye- B-amyrone 22 vhich on sodium
borphydrlide reductieon at pPH=8 gave 2K =acetoxy=R -ancyrin 39
whizh on hydrolysis gave the most stable z_\u«oleanene 2, 3ﬁ» -
diol 31. Hydwogenatien of 27 gave 32 which on Meerwein pondorff
reduction afforded a2 Dleanene-2X, 3A-diol, 33 having m.p,
278-81°, (), 71.28°. The sterically most unstable 28, 3«
dlol 32 wms also synthesiped. The configurations assigned have
besn conflrmed from NMR gpectral 2vidence, The melting points.
and rotations of the isomeric diols, thelr diacetates and thelir

acetonide derivatives have besn shown in Chart IIX.

Chart Iil
DIOL T IEACETATE ACETONI DB
DERIVATIVE
M Do () . Mepe® (O()B MePo . lo()D

2p, 38 240-42°  101.889 221,229 83.63° 180-2° 102, 50°
2% ¢ 3X 278«82° 71 .28° 180-8229 40,77° 199-201° 97°
2, 3P 202« 49 60 009 216180 73,420 173 4° -
2p, 3X 2850-5F 1 161-63F - - -
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Section D 3 A short review on the synthesis of isomeric 2,3e

dlels of ischopane cret e‘_)mbs

Khastglr et gmb have been able to prepare all the four
isomeric diols using dlosphenol obtained by the autoxidation of

moratanone,

1. gynthesis of 2%, 38 dihydroxy isohopane ( moretage ) 41

Moretanone 35 obtained by hydrogenation of moretenonemc

was bxidisea by passing oxygen through a suspension of 335 in
dry tebutanol containing potassium tertiary butoxi getls 12. 13, 14,
The product, o ~diketone derivative 36, mp. 190-2% () ; 40.00°
showed two spots on chromatoplate indlcating the presence of a
mixture of two compounds, The compound 36 showed positive ferric
chloride test, The assignment of structures 36 2 and 36 B are

- congistent with the UV and IR spectral data.




Acetylation of 36 with acetic anhydride and pyridine gave the
corresponding acetate _:_31 { single spot in TLC)e The diosphenol
acetate 37 on hydrogenation in presence of 10% palladium-on-
charcoal catalyst in ethanol solution gave 38,nwp. 179-81°.
(o), 86.31% 2
with thestructure 38, Sodium borohydride reduction of 38 in

ase 276 mau (€ 82 ) NMR spectrum was consistent

dioxan solution bufferad at pHe~8 to reduce isomerisation gave
the erystalline 2% =acetoxy=3/ -hydroxy compound 38, m,p. 199
2_00°. (o()'D 95, 35°, The latter on -'-:-:"cetylation with pyridine

and acetic anbydride gave the 2, 3p -diacctate 4Q,m.p. 228-30°,
(o), 50.60° which on alkaline hydrolysis afforded the correse
ponding 24, 38 =dicl 431,m.p. 242-3°, (O()D- 82, 86°, me examinge
tion of the NMR spectrum of the diol 41 and its diacetate 40,
they confirmed unecuivocally the dliequatorial 24, 33 configura-
tion of the hydroxyl groups in the diol 9_;.

2—7_ '. [H] Aﬂ"f V) '_Na*BHzi 'it:
| N bH 8 4
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In this connection it is necessary to mention that Lavie
‘and co-workers during their studies on autoxidation in euphol
series claimed that hyd::ogenétion of dlosphenol acetate of dihy-
droeuphone 41 A gave a product which was identical with C - 3
acetate 4] C 1.8, a 2-keto-3-acetoxy derivative, Migration of
the acetoxy group from C = z'to Cew 3 poéi.tion was proposed

thoough cyclic intermediate 4% 1315

41 B These results are contrary

loa

to the observations reported in the B -amyrone series and

also in the moretancne seriesmb where they obtained the corres

poading 2 (~acetoxy=3-keto conpgunds with 1,2-addition of

hydrogen,




In order to provide a reasonsble explanation for the different
behaviour shown by these compounds (dihydroeuphone, f -amyrone
and moretanone) they examined the Drieding models of euphol,
/3 ~amyrin:: and moretane darivatiires; In the euphol series the
presence,of'a Souble bond in 8,9 position causes defomationw
and has a modified chalr conformation which confers additional
strain in the molecule vwhereas in the 0 -amyrin series as well
as in moretane ( :lsohopane‘) series ( having A/B chair - chair
" conformation ) this gtrain is not present., 'J:‘hey assumed that
the 2 O(-acetéxy-&kato coqpound which preéumably is formed at
first on hydrogenation of 41 A isomerises to 41 C via 41 B to
‘reiéase additional strain in the mélecule; Therefore, they

proposed 38 for the structure of 24X -acetoxy moretanone the

acetoxy group being at € - 2 with X =configuration,

2. Synthesis of gg’ 2 395-dih'gdmgz ischopane ( Moretane ) 43 s

Diosphenol 38 B on hydrogenation in presence of 10%
palladiumeon-charcoal catalyst in ethanol solution afforded
2-keto-moretanol 42.M.p. '181-3°. () g 29,41°, which on acetye
lation with pyridine and acetlc axihydride afforded thé COrrage=
pohiding acetate 42 A,m.p. 264=7°, (0()D 82.61°, They reported
that ‘the NMR spectra was consistent with the structures 42 and

42 A assigned to them, MserweinepPondorff reduction of 2-keto
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mrét:anol 42 furnished a crystalline solid which exhiblted two
distinet spots on chromatoplate, Chromatography of the solid,
first eluted a solid compound Awhich after crystallisation from
methanol and chloroform mixture afforded a crystalline solig
43, mep. 250-51°, (X3, 9.37°% ¥ .. 3420, 2960, 1450, 1370,
1350, 1042 cm ' in 92% ylield. The latter on acetylation with
pyridine and acstic anhydride afforded an acetate 44, m.p. -
185-7°, The more polar solid obtalned from the chromatogram
in sbout 5% yleld had the m.p. 242-3° and was found to be
identical with 24, 38 ~dlel 41, by m.m;p; and IR éonparison.
The assignment of atareoéherqistry of the hydmxyl droups in
the diel 43 as 2, 3X was based on the following chemical

and physical evidence,

H¢

t
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A 2 moretane 47 prepared by dehydration of epi-mretanol 49
with phosphorous oxychloride and pyridine, was treated with
osmium tetroxide in pyridine solvent and the product cbtained
aftér: chromatography melted at 235-40° and showed two spots
on chmmatoplaté. The separation of the two compounds could
not be suceessfully accomplished by coclumn chromatography.
éowever, on careful fractional ecrystallisation ( chloroform -
methanol mixture ) they first obtained a diol, m.p. 250-51°,
{o() n 9,83° as the major component (87%). From the mother-
lriqu‘or a second diol, m.p. 261=2°, (0()17 23,63° was iSolatec"!
as a minoy product (8% . They identified the latter as the
2B, 33~dtol 48 from its mmp. and IR comparison with an
authentic sample of 28, 30 -dlol ( described on ‘page 98 ).
The major daiol 250-51°, (), 9.83° afforded a diacetate 44,

MeDe 185-87°, The d@ol and the diacetate were found
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to be identical with the diol and diacstate respectively obtale
ned by the Meerwein - Pondorff reduction of 2-k eto=moretanol a2
desaribed above, They argued that since osmylation could afford
only two cls isomers.. the stereochemical assignments of the
diol 43 having m.p. 250~51° and its diacetate 44, mp. 185-87°
mist have 2 X, 3X= configuration as depicted in 43 and 44
'respectively. NMR gpectra of the diol 43 and its diacetate 44
arz in good agroement wiéhﬁﬁ\"tp\eir‘é‘tefaodmernical assignments

43 and 44,

. The dicl 43 on treatment with écetone in presence of
catalytic amount of pmtoluene sulfonic acid gave on acetonide
derivative 45,mp. 186-88°, (X) 19,04%,

3, synthesis of 38 =dihvdroxy isocho ane ratane 48

Dlosphencl 36 B on sodium borohydride reduction gave a
compound 48, mep. 262-64%, () 23.68%, Y DUl 3450, 2950,

_NabBiy ”c A’Czo—Px e
Me Aed 7O
, | Liq
LN :
/c\
Me O



1460, 1275, 1250 cm"l. The latter onf acetyl ation with acetic
anhydride and pyridine gave the dlacetate. 43, m.p. 214-15°,
(X) , 31.25% NMR of 48 showed a multiplet at 3.23 ppm and
a broad unresolved multiplet at about 4.60 ppm which collae
psed to a doublet ( J = 3,6 Hy ) and a multiplet (S J = 6 Hz )
regpectively upon exchange of hydroxyl proton with I)2 « This
data was in good agreement with the eguatorial orientation
( Ha ) of the hydroxyl group at C - 3 and the axial orientae
tion ( He ) at C = 2 . In the NMR spectra of the diacetate 49
these signals were shifted downfield to 4.97 ppm (‘ doubl et,
J = 3Hz ) and ai-. about 5,25 ppm ( broad multiplet ).

| Compound 48 on treatment with acetone in presence of
catalytic amount of petoluene sulfomic acid gave an acetonmide
derivative 50, m.p. 239-41°, (X g 29,85°, They explained the
formation of the 2@, 33 edlol 48 by the following mechanism

via intermediate 51,

26—
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4. 3ynthesis of AX =dihydro sohopane { morxetane ) 52 s

The sterically most unstable 2@ ¢ 3Aw=dio) { axialeaxial )
2
was prepared by them by the known methoat’ 2 ? gescribed in the

2----mt:) retane

literature, The method involved the oxidation of A
41 with performic acid and subsequent hydrolysis of the ester
with alkali solution, By following ti:{%above procedure t‘ney.
obtained a crystalline diol 52, m.p. 221=24°, (x}, 21.18°%,
IR spectzum of the dlol showed peaks at 3560, 2980, 1455 cm’l.
‘Acaetylation of the dlol with acetic anhydride and pvridine

. afforded the crystalline 28, 30(—diace£ate 53, m.p. 145-47°,
(o) D 31, ébo. NMR spectzum of the dlacetate was consistent with
the structure and stereochemlical agsignment ss in 52 and also

by analogy with the previous work reported in the literaturel®d 17

Sectj.ion B s A short re\_riew on_autoxidation and isomerisation in -
ring A in triterpenoids s

1. oxigation in z:tnq A_in Fuphol,

Lavie and co-wozkex:sn studied the autocxidation of euphae

dienew3=one 54 and the results of their work is summarized in
the following lines ( Chart -« V ), Euphadiene-3-one 54 was oxie
diged by shaking in oxygen in tebutenol saturated with potassiume

12,13

te=butoxide « A tautomeric mixture of diketone and the
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corresponding diosphencl 55 ( two spots in chromatoplate ) was
produced by sbsorbing one mole of oxygeny UV, 7) R 269 mpu
(€, 7900)s » ., 1715, 1672, and 1653 cu
pound 58 showed a singlet at 7 3,60 due to vinyliec proton st

¢ NHMR Of the o

C - 1, Meetylation gave the corrasponding acetate 56, UV m
1764 en*

ax
236 m/u( € J2000)s max +» NMR showed a singlet
at 7 3,02 due to C - 1 proton. On - hydmgenation of the diose
phenol 55 over palladium on chm;c}:al ( two moles ¢f hydrogen
ware absorbed - on mole to reduce the gide chain double bond
and the secvond mole to reduce 'the anolic double bcn& } &
noncrystallisable homogenecus solid 9 . 1712 o' NMR

singlet at 7 5,95 accounting for one hydrogen and two AB type
doublets centered at_“T“l..ﬁ,? and 7. 3% scoounting for twe hydrogens,
was obtalned, Upon acetylaticon a crystall ine ketoacetate was

1

obtalned, - 1742 and 1730 em -, NMR singlet at Y 4.95

nax
for one hydrogen and a broad péak at 7 7.50 acoounting for
two hydrogens. from thehbove spectral propertics structures 57
and 53 wera proposed for hydroxy ketone and keto acetate respec-
tively, 2 -zcctoxy ( eguaterial ) derivative 59 A was prepared
by the reaction of dihydroderivatives of 34 with lead tetragcoes
tate in acetic aclid in presenge of homn-trifluoxidaw. The

1 and the NMR

product 5§ A showed IR bands at 1742 and 1730 om
spectra showed a quartet of lines centered at 7 4.3 ( Jae = 6,5

cps and Jaa = 13,0 cps ) for the ¢ = 2 proton but no sijfgnals for
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protons K to a keto-functiong, The isomerisation of 2 -equa-
toraial acotoxy ketone 59 _A into the isomer 58 was also obserw
ved and they proposed that the mﬁ.gration p.rcceeded' through the
cyclic intermediate Q_g.ls ‘Acid hydrolysis of 59 afforded a
compound which has been assigned the 2 K- equatorial hydroxy

¥* . M -1
3 - keto derivative 59 _B on the basis of its IR ) max 1718 cm .

2. Isomerisation in ring A of the Cucur‘x:.;tac:lgns

13.20 reportéa that hydrogenation

Lavie and co=workers
of the dlosphencl containing cucurbitacins namely elatericin
B 61 and 'el aterin 62 resulted in 1,4 addition of hydrogen
“during the proccss of hydrogenation, The NMR spectrum of hydroe
génated product of elatericin B was found to show a singlet at 7

6.02 and that of its dlacetate a sharp cne at 7 5.c0,

’Aw\ - A
ﬂ'C),—P H
oty LI
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This obsert}ation clearly pointed to the f£act that the proton
linked to the carbor to which the acetoxy group is also attached
had no neighbouring protons and can not therefore be at C « 2,
The NMR spectra could be explained, if it was conslidered that -
1,4 addition of hydrogen to the diosphencl system tock place,
resulting in the conversion of Al-z-hydmxy--aketo t0o a 2 ketoe
3-hydroxy system 63, |
Elatericin B diacetate 64 on hydrogenation %ormea the

20~ equatorial = acetoxy:m.’;;zzﬁi’;o derivative 63 by a‘homal 1,2
addition of .hydrogen. This compound showed a quartet of iines
related to the 20{eaxial proton which is centered at 7 4.4
{Jaa = 13,5 cpsy Jae = 5.1 ¢ps ). The isomerisation of 2 -at:étoxy-
3-keto derlvative 65 on a basic column of alumina as well as
on an acidic colum was studiéd, In both the calses the material |
recovered from the columns showed that it had remained unchanged.

' The ORD curves of dihydro elatericin A 67 and tetrahydro
elatericin B 65 were also interpreted, cotton effect curves of

both 2 and 3=keto derivatives were found to be positive with the

O ,‘D

W G

Ou
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amplitude of the 2eketo-derivative being larger thamn that of

the 3=keto fozm. ORD studies on 2 an& 3 katusterbidazl and the

22 also revealed the same result, The

oxc:manoyl oxide series
inverted stersochemistry of cucurbitacins at € « 10 resulting
in/a mirror image of the C - 10, 8 =analog should give rise to
a negati ve cotton effect but instead the two cormpounds displayed
pasitive curves, This can be interpreted as dus to the presence
E two additional carbonyl chromophore, one in particular at
jc - 11 displaying a large amplitude, which counteracts thereby
| the :l.nverted rotation of the keto group in ring A as should be
/? / expected, The result is a lower positive value instead of a
negative one. The pesk for dihydro elatericin A 67 (3 keto) at
{X ) 325 * 2200° is larger, than 'that of tetrahydroclatericin
B 83 (2 keto) (X) 4, + 1558°, In both the cases the keto group
was £lanked by an equatorial (OH) substituent which is eithers
likely to increase the cotton effect or to render no change at all,
In order to cbtain pure tetrshydroelatericin B 84, alkae
line hydmlysis of' tetrahydroelatericin B diacetate 65 was attem=
pted but the reaction resulted ilfl the formation of dihydro=
elatericin p23 88 A oy 267 mu (€, 5700), positive feric chloe
.ride coloration {characteristic of diospheﬁol). Tetrahydroel atem
ricin B dlacetate 65 on alkaline hydrolysis yielded the same
dihydroelatericin B 66. The alkall induced autogxidation of

24

A <hydroxy ketone in elatericin was also studied and was

found to occur at much slower rate,
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3, Oxidation in .ring. Aln Lupeol

f
i

Ga;;:guly ana co-workerst? carried out the oxidation of
lupenbne‘; éa and lupanone 63 to the correspondin.g diosphenols JO
and 7131 zzfnSpectively by passing oxygen in dry tebutyl alcohol
'contain ng potassium textiary butoxlide. blosphencl 731 on hydrp-
genatim}x afforded a ncm-cy#stalline alcohol which on acetylation

Yialdec‘} the keto acetate 72, The structure 72 was assigned to
the keto- agetate by examining its NHR spectra ( a sharp singlet

at 5 ‘ 4.95 ) ascribed to the € -« 3 proton.

R

TR o R




rormation of 72 from 71 was explained by the mechanism shown in
chart V. tdosphencl 71 on ozonisation géve a neutral compound
Cygliyg0ys Whose structure was assigned as 13 on the basis of
mode of formation, spectral characteristics and elemental compoe-
sitién. Dloaphenol Zg was cleaved by alkaline hydrogen peroxide
;ha the dicarboxylic acid Cu M, -0, The acid was converted into
the dimethyl ester, 74 which on refluxing with alccholic alkall

. vielded a neutgal crystalline compound 2.5,
' Chart -v

— 74

70 ~ HOoOc Meoac | ”
—

T Hooe —> Naoecx —F O

/4 | 75
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4. Jutogxidation of Lanstenyl acetate

'Horn and Ilsezs stated that lanostenyl acetate in ethyl
acét:ate' was éxtensively convertéd into a mixﬁute of 7=hydro=
peroxy and 7,11 = dihjdxbpéioxy lanostenyl acetates by treat-
ment with géaabu's'oxygen at 50° for 48 - hours. After that
Scotney and Truter<® found that the autoxidation of lanostenyl
acetate in ethyl acetats at 50° after 14 days was a mixturs of
at{lfs:‘ast elght pemx-ides' { laminar chromatography ). The two most
plentliful peroxides were recovered and shown to be 7 /3- and
11 ﬁ- hydroperoxy lanostenyl acetaties. The structure of 7 IH'-
hydroperoxy - lanostenyl acetate was obtalned by reducing it
with sodium borchydride to 7 8- hydroxy lanostenyl acetate,
The structure of 11/5 - hydroperoxide was proved by converting
1t to lle-oxo=~lanostenyl acetate with ferrous ion, Furthermore,
lithium aluminium hydride reduction of the ll-hydroperoxide
atforded one product, which was identical with 114 = hydroxy-

lanostenol,




amtoxidation of 7, ﬁ-—diomlancxstna«enyl-.‘s /3 =acetate in c:yclo-
he:tama at 40 pmca&aﬁe& vi.a 1/3 -hydmpemxy - T llodioxola-
nostcenyl acetate to 1.‘). 11-—trioxo.x.anost-&-enyl acatateZ?. ‘me
“location of ketone at i-pos:.tion W&a deduced r.xom thea beha-
 viouw of the trione acetate with a].kali. With alkali 1.7. 11
'tncmlwostaeumyl acetate yi**lded 1.7, ll-trioxolanostapz.ao
diene and it had been derived from the trione acetate by
elimination of the 3 /@ -ac:eat‘aﬁa fepaciy o) énd the fcmmticn of a |
con jugated unsaturaeted é:mxping { 36, 37, 78 )e That the
precursor for the trions is a muno-hydwperoxide of 7,1l-
dioxol ancstenyl acstate was established by f;.he fact it was
aecon@owéi by ferious ion t 1,7, 11-'e‘:.'rioxolanost@ny1 acetate,

In an exporiment a solution of lanoste3-en-3 8 ylacetate
in cyelohexans at 40° was oxidisea by passing exygen through
itza. after twelve months treatment Zhe neutral fraction was
examined and was found o mn'tam at least sixteen components.
@mm the RE values several components have been identified e, g,
'1.70 11~ trioxol anostenyl acetate, 1,7, ll-tricxolancataw2, 8-
dlene, Besides these 1Sp- hydroxywT=0x0, 150£-hyd£oxy-7~cxo.
7 ¢ 15adiono~and 1lel5-dioxo) anostan 3 p -yl acetate were also
identified.

In connection with thelr work to confirm the structure of

bredemolic acid 79 and arategolic acid 80 Tschesche and
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Ch= mx&cerﬁzg'm petfamed the autc:d.daticn of rj.ng A in methyl
c:»l eanolate g_s_;,. Methyl ol eanol ate was stirred in b-butanol Con=
taining patassium metal at 25-So° with simultaneous introduc-
tion of o,cygen. 'Ihre reactian mixture v:m aclai fication and usual
woming up gave an a;mzphous solid for which structum 82 Wwas
pmposed. ‘I’he dicsghenol B2 mop. 130-35 . (o() 104 * 4

sodium bomhydride requction gave 2/5 sp-dihydmxy-lzwm-

01 can-28~cate 83 which on oxidation with kilani solution gave
a mixture 63& several compounds in which 10% of 82 was found to

ke present as was shown by its UV spectrum,.

HO.

HO™

' HO -
NaBHy N

HO

gl Y 23
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Sectien F 3 A short review on 2.3-dlhydroxy tritermene acids

£rom natural gources s ..

The four ster@o-isomeric 2¢ &dihydm&y ol ean-12-en28-0ic
acids ara known to oceur in nature 3 (1) the 2, 3K ~dihydroxy-
olean-lzuen-za-oic acid 284 &31 (2) the 20( e 3 [3- alhydroxyol ean-

12-en-28-0ic ascid ( crategolic acid / maslinic acid )} 84 B2

(3) the 2/3 -3/3- dihydﬁoxy olean-lg..en-ge olc acigdd g 84_C
(49) the 2@- 3A= dihydrow 0leane12=cne28-cic acid 84 p°

{ brademolic acid )

SL,A 5 @,:@2: 0(*-0‘“

Coof SUB ;) Ry =of-0H, Ry=3-0M

Ki we Bic » Ry=Ry = B-of
KRZ_MM _@ 3 (Rl :/3"0”) RZZD('OH

Mphitolic acid>® in the lupeol series end 2 o(~hydroxy

as

ursolic acid in the ursane series are known to ocour in nature,



- 112 -

1, The 2 X, 30(— dihydmxy‘ ol gan~12~cn=28=cic acid :

Cheung et_al3} jeolated a triterpene acld 84 A as its

methyl esﬁez‘ Me 2 296999 £rom gshorea accurﬁinata resin, which
has been shown to be the 20, 30« dihydroxyol canel2eene23=0ic
. acicf. The methyl ester 85 (7 max 3340, 1725 cm~t ) formed a
diacetate, a monoacetate and a 0, O -~ iscpropylidene derivative
indicating the presence of two hydroxyl groups. All these
compounds showed NMR singnals due to methyl ester group ( 3H,
singlet S 3,6 ) and a triplet for an clefinic proton ( J 4115.

® 5.3).

The mass spectrum of the dlo)l methyl ester or its

agetonide showed intense peaks at m/e 262, 203 corresponding
6

to ions g6 and g
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Tha xmags fragmentation pattem establiched that the diol methyl
astey belongs to 12-0leanene or 12=Ursene series with a 28
mathony-carbonyl group, They concluded from the NMR siénal 3

of the allylic 188 - hydrogen at & 2.8 ( AB quartet ), that
the dlol essteér belonged to olesnene gxﬁup. 'Further evidence for
assignment of a 24X, 3K~ configquration of i:hea dliol is supported
by the follewing observations. In this diol, the C - 3 proton
showed a doublet ( J 34, )} at & 3,35 due to vicinal coupling

of équatoriéi and axial protons. Uponl saturation ( by double
irradiation )} of this signal, the multiplet near & 3.9 due to
the proton at C « 2 simplified to a four-line signal charace
teristics of X part of an ABX type spectrum, '

The cis isomers, 2K, 3X~=dl0l and 2. 3 p-dlol ware
£irst preparad by Dierassi MQEB’ by osmium tetroxide oxidae
tien of methyleol canas2, 12-di ene=28=0ate 88. Cheung gt _a¥l
also repeated the oxldation and obtained twc. cls=diols and the
one with nigher melting point was identical te the methyl ester

0f mep. 296-55°, isci ated from ghorea accuminata. Tschesche

R LA R

asslicned a 2 /G. 3[3 - configuration to this diol and
an 2o, 3o~ configuration to the one with lovwer melting point
(258-600); from consideration of the infrared sbsorption due to
O=H gtretching, Cheung gt gl danonstrated that the configurations

assigned by Tschasehe et _al should be reversed, By comparing the



methyl resonance frequencies from published substitution effects37

with those cbserved for the two ¢is dlols and their acetate
derivatives Cheung et gl suggested that, contrary to the views
of Tgcheache 2% 3129' 30. the dlol rup. 296—99°.must have the

2 s 3K and the dlol m.p. 258=-60° the 23, 3f~ configuration

in the 2, 3K« dlol, with a chair ring A, 82, the 2 - proton

13 axial and is expected>®

to be subject to a large axeax coupling
with the 1o~ proton and to small axeeg, coupling with the 3f and
I/A-pmtons. Gf the two clg dlols from osmium tetroxide only gne
with meps 296-99°, showed a signal due to C - 2 proton of suffi-
_ciént width at halfeheight {(Wh/2 214,) to be compatible with a

2 X, 3 X=-0Lol stracture. The other diol m.p. 258-60° having a

corrasponding signal of wh/2 8Hz ghould have a 2 /3. Sﬂ/-arrangement.



« 115 -

2. The 2K, 3L = ai_hgdroxz 0lean «» 12een-28-0lcCc acld

{ Crategolic / mastinic acid ) s

Bach}.erm was the first to isolate an amorphous acid
* Crategus acid@ * from the leaves of Crateyus Oxyacantha L.
He, howaveyr, erronepusly assigned the molecular formula

Cgqlige0, tor it. The acid was also observed to occur in the

leaves of psidium gualiava by Arthur and Hus 0, This acla
was subgegquently studied by é.nuzr;bar of wo m;emw. However

a more detailed study of the scid was made by Tschesche
21‘-;_&40' ‘51, whe succeeded in obtaining the acid in cryst:élline
form snd eatablishing the correct melecular formula Q3OH4804.
They designated the acid as crategolic acid, cstablished the
preseace of a deukle rond resistant to gatalytic hydrogenation
and suggested the presence of two hydroxyl groups, although
they could net prepare a diacetate, From a consideration of
the behaviour of the acid towards acylation, decarboxylation
ang lactonisation, they ermneo\;sly concluded that crategolice
asid was an K =« anyrin derivative and even sugjested the
reviaicn of the aﬂce_z.-)ted structure 2¢ of o - amyrin to the

8 =amyrin gstructurs 21, tm’ the basis of thelr proposed new
formula Of X - amyrin 91, they suggested without much validd
reason that crategelic acid had the structure 22.However, they

themselvea latter shaxv:@c141 that thelr " crategolic aclid ©



- 116 w

was impure, being

contaminated with 60 « 65 % of ursolic acid 82 which could not
be easily sepai:ated. arthur et @,42 drew attention to this fact
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and suggested further work., Tschesche gt _al in a subseguent
paper43 correctly recognised crategolic acid 2_@_ as a derivative
of (3 « amyrin 25, The upura'acid mixture could be resolved ‘
by them by paper chromatograghy or column chromatography of the
methyl esters derived from it., They were algo able to prepare

a dilacetate, a monoacetate and a keto-monoacetate fmm methyl
ester of c:rategolic aciqd 24. ‘

Howeaver. in the mean time, Cagliotd gt sl rqaortec’i32
the isolation from the cakes of Qlean europa of a new acid,
mastinic acid, which latter proved identicsl with Crategolic
acid 24 of Tschesche gt _al. The Italian work ers 2 vere able to
show that mastinic acid was a pentacyclic triterpenic acig,
probably belonging te the B « amyrin group, contalning two
acylable hydroxyl groups and a nen-hydrogenizable double bond
Y « to the carboxyl group, |

In thelir subseq&ent investigationQM' 45

Caglioti et _al
were able to elucidate the complete structure of the acid as
a 2,3~ dihydroxy olean-l2-en-28-cic acid, Their work of
structure elucidation of crategolic scid 24 is shown schematie
cally in chartMiCrategolic acid 94 formed a methyl ‘ester 35,

a diacetate 27, and a methyl ester di acetate 28, The dlacetoxy . .
acid 97 with broming gave a bmmlacﬁane 99 'which on treatment -
wit;a zinc andg acétic acld regenerated the dlacetoxy acid 27,

The latter 97 with hydrogen peroxide gave a hydroxyediacetoxye
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lactone ;gg___r_;, whic}'i gave a triacetoxy-lactone 300 B on acetylation,

g€l enium dloxide oxidation 0f the hethyl ester diacetate

gave alconjugated dlene ester';Q; showing UV absorption maxiﬁa

" at 260,251,243 ™K, characteristics of /3 ~amyrin derivatives.

" The presence of an K = glyeol system was shown by the consumpe

tion of one mole of periocdic acld of methyl crategolate 96.
Figxglly crategolic acid 94 was correlsted with the -

amyrin group by its elegant conversion into methyl cleancnate 103

and methyl oleanel2-en-28-0ate 104, This conversion iggg; alia

settled the position of the two hydroxyl group at C = 2 and C - 3,

When methyl orategolate 36 was acetylated at 0%, the majyor

product was the 2=-acetate 2Q1A which could be oxidised with

chmmic acid to give the 3«keto-2-acctate 102. The latter 102

on treatment with calcium in liquid ammonia was converted té

methyl oleancnate 103, a substance of known structure, Mesthyl

' erategolate 96,1tself on oxidation with chromic acid followed by

Huang Minlon reduction furmnished the known ester 104, The_se

transformations are ghown schematically in chart VI

Chart - VI
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Chart - Vi
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Subéequenty,, the configuration of the two hydroxyl dgroups was

elur*idated by Caglioti et al‘%. Preferential formation of the

2-riono acetate ;g_;_ suggested the 2 A, 3 p-trans diequaton.al
configuration of the diol moiety. which was confirmed by
success ful :aaym:he*ézxi.ss‘g6 of crategolic acid 94 from the enole
acetate 105 of ole_a;ancnic acid by hydroboration, which was

known to ke a stemwpemfic pmcessm 48

CoOH

)
-

1. H)’OI'Y‘G ber otien

“* $HO

Aco
2 Alkaling H)_02_

The correctness of the above assignment of configuration of the
two hydroxyl group of crategolic acid 94 was further supported by
the work of Tschesche et §;38 on the structure of bredemolic

P

acid ( discussed in pageldd , Part 11 of this thesis )
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Sengupta et 3149 has also isolated Crategolic acid

( maslinic acid ) 24 from the flowers of jugenis jambolana Lam
as its methyl ester along with oleanolic acid.

3. The 2L, 38 = dihyéroxy olean = 12-ene28=-ocata,

Bannon gt al>? receatly reported the isolation of 23, 38
dihydroxyol can=l2-cnN=23-0lc acid 106 from the sapogenin mixture
prepared from the extract of the weod of Castanosperum gustrake
Gunn’ and Frus, These authorsestablished the identity of 106
{ 23, 3f3 =dihydroxyelean-12=-cne28-0ic acid ) by a high yielding
stereospecific synthesis (chart VIT) from methyl crategolate 108.

Bannon gt al isclated }J06 as its methyl eater 107.The
structuzre was suggested by its IR, NMR, mass spectmmslb. The
melting poiﬂt of the 5ethyl ester 2‘76-800. 107 was in agreement
with that published previcusly for methyl 2 ﬁ. 3/3 -diﬁydmxyol eale
4° 30

12-ene28-cate ( 13t 278-32° 3° ang 276 - 8 ). These authors

carried out a stereospecific synthesis of methyl 28, 3/9- dihy-
droxyol ean=12-cn-28~0ate 107 in high yield from methyl crategolate
108 and thersby concluded that the product isolated from G, gustrafe
1ls in fact me"chyl 2 [3. 3 ﬁ =dihydroxy-ol can-12-ecn=-28-0ate,
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Methyl crategolate 108 cn partial acetylaticn yielded the 2K =

43 122 which was oxidised with dimethyl ule

AnatoXYe3 p-alccs‘nal
foxide in acetic anhydride to glve 2 -acetoxye-3-katone 110.
The latter m on isomerisation on alumina gave the Bﬁ-aceﬁaxy-
- g=keatone 1ll.The structure of this rearranged acetoxy ketone
followed from analogy with the rearrangements of gimilar groups
in lupanese. lanostane and 4,4=dimaethyl cholestane derivativ.essl
and from its IR and UMR spectra, aeductieh of the 3 P-acetaxy-z.
ketone 111 with sodium borohydride proceeded guantitatively to
give a single product 112 in which the introduced hydroxyl group
at C = 2 could be assigned the p - configuration on the assunption
that attack has occured from less hindered o{-side of the molecule,
Ml alkaline hydrolysis of 3 B ~acetoxy=2 A«hydroxyol eanie12-28=
cate 112 gave the dlol 107 mp. 278-80°, (OC)B a8g® { 1lit. m.pe.

258 = 0% (%) 97° 43, mp. 258-62° ®, mp.258-62° («)

as° 38, mp. 258.61° 3P

tate, methyl 2 feo 3= di acetoryol cane12-en-28=-vate 113, m.p.
31 pe 227-31° 9.

). 107 on acetylaticn afforded the diace=
o o '
232«407, (X1} D 827, ( lit

4, The 23, 3X=dihydroxyol ean=i2-en=28=0ic acid
{( bredemolic acid) s

Bredemclic acid }14,1solated from Bredemeyera floribunda

willde, Was also a 2. 3 « dihydroxyolean-»l2-en-28-pic acid and



w 125 -
hznce must be an @pimer of crategolic aclid 24, since the 2 /3. 3/3 -

84, and the 24, 3o~ 84 2 isomers were already known by Syne
33

thesis™ and crategolic acid 24 was shown t ke the 2K, 3P -
-23 ,
dihydmxyalean—u-en:oic acid by Caglioti et aléé bredemolic

acid 114 must then be the remaining 23, 3K ~dihydroxy isomer.
 However bredemclic acid 'M was found to form an acetonide, a
somewhat unexpected behaviour on the part of @ normal 1,2-

diaxial trans ¢yclohexans dicl derivative., Therefore Tschesche

29, 30 unarrbigmusly all the four stereclsomerie

ét at_al synthesiseqd

J-diBydroxy clean-lz-en-zsmaie acids as thelr respactive
methyl esters, The synthetic work of Tschesche gt al is shown in
chartyvor. |

The kaey compound in the synthesis of the acove aﬁ;ﬁ.mmﬂ.c

methyl 2sters chart VIIT; methyl ol eana=2, 12-dien-28-pate 116
was prepared from methyl eleanolste 115 by dehydyration with
phogphorous exychloride and pyvidine, The dience-cster 116 gave
two ois dlols ¢ the 24, 3K« aiol 85 and the'zp. 33 -dicl 307
by treatment with-esmlum tetroxide, On the otherhand treatment
of the diene-sster 116 with hydrogen peroxide gave methyl 12-keto-
- 2P, 3(-dihydroxyol ean-28-0ate 117 as the major product and only
a trace of the desirad 23, 3= diol 118.The sbove 12-keto-ester
117, however, was converted by reduction into methyl bredomolate
118. Finally, all the above three ﬁiol esters 85, 197 and 118 on
equilibration with base gave mathyl crategolate 08, which must



-~ 126 =-

consaequently have the stsblest diequatorial 24K, 3_/3 «=configura=

tion of the two hydroxyl Groupse

Charkt V.t;;

B0, ’
—>
yo }

Ho

HO
| Q77

CooMmes

| Pt A'COH/‘H;.

oy

f.'i‘z | N o @Hzi
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gynthegis of isomaric 3wdiols of methvyl 0l calle ] Jw il 8; 2

“hastglr ot a.‘%.mb also reported the synthesis of the
three isomeric dicls { 2 K, 3K «; 2/3.3/3-: 2 K, 3[5- } out of
the four possible iscmers, using dleosphenol ohtained by the

autoxidation of mathyl ¢leanonate,

1, gynthesis of methvl 23, 3Xa.dihydroxy-oleanel2-cn=28=o0ate 124 3

Methyl oleancnate 170 Mepe 182-40. (X) o 89° prepared by
Jone's oxldation of methyl oleanol ates 119, was oxidbsed by
passing oxygen thmugh a suspension of 120 in dry tebutanol

il=14

containing potassiuvm tertiary butoxide o Hydrogenation of

dlosphenol 121,Mm.ps 130&56. (O&)D 104 + 40. in presence of 10%

palladiurh ~ on-charcoal catalyst gave the corresponding reduced
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product 122, mep. 125-31°, () 109°. m?@hg this hydrogenation
1.4-addit;i‘on of hydrogen took place givmé the ketol 122 ( TLC
homogeneous ), Aéetylation of 122 with acétic ahhydride and
pyridine géve thce corresponding acetate: 123,m.p. 182-4°. (o) D85°
Meerwelne-pondorff reduction of 122 fumished a crystalline
solid, mp. 236-7% (o) 71% 9 . 3340 (-0H), 1725 (~GoOMe)
em™}, which was shown to be identical with methyl 2 o, 3=
dihydroxy=0l earzm--12:-&:?4":--28--9‘at:es:° hcetylation of 124 w;ith acetic
anhydride and pyridine gave the diacetate 125 wep. 326;.80. VCO() D
85, 20°, NMR spectrum of the diacetate was in good agresment with
the structure 123, The dicl 124 on treztment with acetone in
presence of caiﬁa%.ytic amount of p-tuluene sulfonic acid gave

an acetonide derivative 126, m.p. 235-9°,
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2, gyntheals of methyl 28, 30 -dihydroxy~olesn.

;2-@!1-_- 2Bepata 197 ¢

Posphenol 121 on éodium borohydride reduction in

‘ methanol sclution gave a compound 127, m.p. 269-720.
(X)), 979 m.p.
Y. no uv absorpti.on in reglon 220300

gs,83%

(OC)D 8500 mopo 258‘610
3525, 3360,
pyridine and acetic anhydride gave the diacetate 128,

MM e Y pay

( 1ix, 310 38,43

He Do

25805509

1720 em

1

« Treatment of 127 with

(o)
258-62°,

MePe
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: ' XBE
o . L)
220-227, () 86.207, D) max

(C=c0C )ch.l. examination of the MR spectrum of 3127

1745, 1720 ( C =0 ), 1258

exhibited two unresolved multiplets, one at 3.15 ppm assige
ned to C - 3H and the other at about 4,4 ppm ( C - 25 ) in
addition to the olefinic proton at 5,15 ppm. Thus the

hydroxyl group at C - 3 was axisl ( He ) and the one at C - 2
was equatorial { Ha ). In the NMR spectrum of its diacetate,
these signals were shifted &:mfielc} to 4.6 {( J = 4Hz ) ppm
and at aba.ﬁt; 5.4 ppm ( bread multiplet ), The éignal‘ for the
ester gro'vup showed a mnglét ai; 3. 65«’ and that fbr the acetate
groups at 2,06 { singlet & HQ) ppm. The diol 127 on ¢treatment
with acetone in _pi'esence of catalytic amount petoluene sul fonic

.acid gave an acaetonide derivative 129.sintering at 75~80°.

w~ " bepo-? o
| N, { . -ty §
A . > | ;
Jié ‘ heo -
1277 ' 2%

(.C H3>‘2C O/ H+
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3. sgnthe;«:ais of mathzl-é X e3P «dihydroxy=ol eane
12=etim2Bmpate 133 3

Mosphenol 121 on -acétyl ation with acetic anhydride
pyridine gave the corresponding acetate 130 m, gS. 168-70°, (o()D
93°, having O nu jol

msr mnax
1720, 1738 am~), Hydrogenation of 130 with 10% palladium-on-

‘charcoal catalyst gave a solid 131 m.;'ao 208-9°, ( o()D 520.
1225, 1730, 1750 cm- >

Y e + The keto;cetaté 131 on reduc‘;:ion
with sodium borohydride at pH 8 to reduce isomerisatich in
methanol solution gave a eolid 132 mp. 199-204%, («) 27.9°
The latter 132 was directly hydrolysed by 10% sodium hydroxide
solution to afford a solid 133 m.é. 220-;22':’. (o) 36°, The
Eol.id‘:%as shown to be identicsl with an authentic sample of
methyl 2 £ . 33 ~dihydroxy-ol aén-lz\-eng-zsa-oate € methyl crate-

golate ) by m.m.p and Co = TLC.

ﬁ'u)'
1 Aeo-Py N
4 >

At ———
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2 X~ hydroxy urscllc acid s - B o

Glen et'alssl reported the isolation ¢f 2K -hydroxy
ursolic acid 134 A as its methyl ester from the leaves of

Rosee-bay Willowherb (Chamacnoxion @gp_stifo;ium). That the

methyl ester 134 B was an ursane derivative was indicated
by the presence of three peaks in the region of 1400~1350 c:m"l _
_and two pesks in the region 1320-1240 cmi-® in the infrared
spsaci;mmszg NMR spectrum revesled the presence of one
olefiniec proton (1 4.‘53) and one methyl aéter grcpup (‘f 6, 38) . "
Further evidence came from mass ag:aémﬁrum of 134 B which

showed intense psaks st e 263. 203 znd at 223 corresponding
to dons 2 B and 8¢ a pattem »fm«gueﬂtiy associated with

A 12_ triterpeno*idsaﬁ; A similar eage fragmentaticon pattem
wag observed for the 2 (~hydroxy-uvaol _;_:gg_g formed by
1ithium sluminium hydride reduction of the dihydmxy-methyl
ester 134 B.The methyl ester _13;4__1,3_ formed a dlacetate i34 p

{ two distinct pesks in the NMR étz T 7.97 ang 8. 0453).

,‘fh'is physical evidence for the presence of a 2,3 =diol »systezm
in 134 B was further substantiated by the preparation ¢f an
isopropvlidene derivative and slso ”by the formaticon of the
diospheonol 135 by chromium trioxlde-pyridine oxidation., “he
presence of an ursane skeleton in the ester 134 3 was shown

by *the é:olff Kishner reduction of the diogphencl 2;35 to giva

<+
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VYS=12=~cn.-28-0ic acid 136 idéntical with-an suthentic sample,

R'O 1(..;

R, 0

344 @,:RZ:H;R3=CGGH: A B

DUB ) Ri=Ro=kj py= cootta -

. nq Vi, ’ CH
'31'(’"2' Ra=b ) R3=Cihoh ‘e o
HO

iBLD /Ri= Re=hey Ry=tooMe

Cleavage of the diosphenol 135 with alkaline hydrcgen peroxide
gave 2,3 seco-urs-12e-en-2,3,28~triolc acid-28-methyl ester 137
which confirmed the presence of the ursane skeleton in the
ester 134 B, The cenfigurati&n of the hydroxyl group in the
dihydroxy ester 134 B was settled by the synthesis of the trans
diequatorial diol 134 B.The enol acetate 138 on treatment with

diborane and then subsegquent oxidation of the intermediate
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afforded three products viz. methyl ursonate, methyl arsol ate
and methyl 24, 3 =dihydroxy urs-l2-en-28-cate 134 B, the
latter was identieal with that obtalned from th%:a natural
dihydroxy acid 134 a, |

Further support for the assignment of the X -configura-
tion to the hydroxyl grcup at C - ,'?.'“in 134 B was revealed by

the NMR spectrum of the monoacstate, methyl, 20(—acetcxy~3/6 -



hydroxy ursel2e-cne=28-cate 139, The NMR spectrum showed signals
in the reyion v‘f‘ 4.9 = 5,4 due to C = 2 proton. The breadth of
the resonance indicated that at least two couplings of about
8 o/sec are present and this can only occur when the proton

at C = 2 ocouwpies an axial conformation allowing an axial
interaction with the proton st C - 3 and a similar intersction
with the 2xial proton at € = 1, In addition, there is an

axial - equatorial interaction with the other proton at Ce 1.
This indlcated that the proton at C - 2 has the axial confore
mation and acetoxy group at C - 2 has the. equatorial ()
‘conformation., Rastogi MM re;:eaﬁed Glen'sas work and
obtained the encl acetate m.p. 198° in 46% yield but subsecquent
steps of hydroboration and oxi&ati‘on yielded only the starting

material methyl ursolate, Rastogl et _al employed lead tebrae

acetate oxidation on methyl ursclate 140 and obtained 2=
acetoxy~3deketo derivative 141 as an amorphous powder, the
latter was characterised by NMR spectrum. Reduction of 140
w;._éh sodium borohydride gave the methyl 2 =hydroxy ursol ate
134 B in an overall yield of 26,7% characterised by IR

and NMR data.



- 136 =

Alphitolic acld s

cuise gt 213% isolated alphitolic acid 142 A as its
methyl ester, m.p. 233 - 35° from the wood of Alphitonia
petrici Braid and white, The ester, methyl aflphiitolate 142 B
( v.max 3634, 3587, 1735.l 887 o™t ) formed a diacetate
( no hydroxyl sbsorption in the infrared } and a dibydro-v
derivative 142 & ( no absoxption in the infrared at 887 cm"l)-
namely methyl dihydro_alphitolate., The ester 142 E consumed
one mole of lead tetraacetate, Quise gt _al converted dihydroe
methyl ali:»hifolate 142 C to a dialdeshyde 143 by treatment with
1 mole ecuivalent of sodium metaperiodate, The latter on

oxidation with chromic anhydride in acetic acid followed by
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methylation gave a trimethyl ester 144 idént:lca_l with tri-f
methyl oster of the Seco=A=acid derived from dihyémbetul%g
acidss.. From t‘ne above physical and chemical evidences Quise
et a2l conrimed the strucdture of methyl alphitolate as

depicted in 142 B,

R

/c,IJb
VG2 A ) Ri= 'C’\\Cit 5 Ry=H
CRGR, | |
A
Rl = \,\:'?l) RZZMQ/

The stereochemistry of 1,2-glyec) grouving in 2142 B was based

on quantitative leadetetraacetate titrations under the defined

conditions of Dierassi and. Ehrlichsa. uhere a value k = 2,7 X
3_0"3 L mle‘fl Sec'l was obtained, identical for triterpene

234, 3@ =gl yCol Se



