CHAFTER-T I

This chapter has been divided into four sections from Section & to

Section D. \

SECTION-A.

‘ . I7,18,22;27 . .
Oxidation of triterpenoid ketones A with selenium
dioxide or selenium dioxide iri- presencc of hydrogen peroxide -mixture

in tertiary butanol have been veported But there is no report . on the
studies of oxidation of trlterpcnolds having double bonds in ring-A

containing 4,4~ d1meLhy1 system with selenium diox 1de—hydrogen peroxide
in tertiary butanol.B8o the author carried out some reactions af  that
type and the results of such oxidations are being reported in this

section of the thesis.

OXIDATION 4aF 'i,_ DEHYDRO~- LUPANE 71 HITH SELENIUW DIOXIDE-HYDROGEN
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JPEROXIDE IN TERTIARY BUTANOL.

The product obtained after‘re¥1uxihg a solution of Z,3~dehydro-lupane
in tertiary butanol with selanium diaxide‘cnntaining hydrogen peroxide
for 40 howrs, wa545ubjgcted:tﬁlcolumn ch?ométagraphy for purification.
On elution with bénzené—chlordform {43 1) mixtwe a smlid material was
‘obtained which ‘waa trygtailised £ chloroform—methanol , HabPo
245-6°C. Its IR spectrum. indicated the presence of hydﬁoxylkgroup and
hence iﬁ was acetylated with acetic anhydride-pyridine mixture and
fhe product on . column chromatography a@%ordgd a single compound-A  on

elution with benzene-petrol (Z:Z)mixture.

Characterisation of compound 6 i-
Coﬁpaund A was puri%ied%by.—Erystaliisatibn~from
chlorofarmwmethanél mixfureg M.k, 221 C Ea] +2%,4°. 1ts IR spé:trum
(fig.1) showed peaks at 1758, 1278 and 1250 cm 1 shuwing the presence
of acetéte furction. Elemental analvysis showed the malecul ar farmula
of A to be- L*4H¢664wh3ch is in agresment with its wmass spectrum
(fig.2). It showed molecglar ion peak at m/e 328 (M, 86%5+;the other

fragments of pramiﬁencé appeared at m/e D13 (M -CH,, 3@)+9 4835
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(M =T H., 4zt 468 (M -acOH, 7817, 4B8 (M - 2X AcOH, 1@@)+q1393 (38 ,
IS (BE.E), RBEL O (74), 191<(86), 187(FB) 12234 .. The Ho MR
spectrun (Fig.3) of cmm@mund a4 showed the presence of two secondary
mathyl g#uu@é»that appearad as doublet centeréd aggjgégﬁﬂ pEm. ) @77
and B.84 (J = 7 Hz.) respectivelyy; the six tertiary‘ mathyl groups
appeared as singlet (3H each) between 9.76 to 1.@8; two singlets (3H
@ach) that appeared at 2.801 and 2.07 were due to two acetoxy methyls
(EQK ~OCOCH.. )« The doublet at 5.07 that coupled with vicinal proton
wi ki cdupli;g constant of 7 Hz. was due to coupling betwsen equatorial
o CPetbl owibhdEguatorial L-3@-H which is geminal to the acetonyl group.
The double doublet that appeared at 4.%6 with coupling constant 7 & 13
Hr. waere due to G2 proton that coupled with C-33-H and C-16-H which
caused flatness of the peaks and the latter coupling was due to the
coupling of C-2 proton with C-1 axial proton. The coupling constants
and their positions ére in  agreement with the Eﬁ“§?~ diacetoxyl

derivative of oleanane/lupadane as reported in literature®" shown in the
table-I1.

TABLE—T .
1 . ' .
H NMR zignals of methyl 2,3 dihydrosy Ure—1Z-en-28—-oates and their
diacetates with coupling constant in Hz. within parenthesis.

Azsignments CER, Bor- (OH) ., A3, Zo—(0AT) o,  2B,3p-(0H) ., 23,36~ (0Ac) .,

L L L A R I B R A R A A B R A I R R B R i I I A R R R N R R R ]

2o 3,75 ddd 4.9% dd 4,28 ddd 5.1 ddd
. (17, 18,2 (13, 6.5 (4, 4,3 (4, 4,7

TH .63 d 5. 0% d L 3P0 d 4,61 d
il 6.5 ) {4 ¢4
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Ao 2.99 d 4.75 o .43 d, )4u@& d
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® ¥ B W E AN A NSRRI NDA RO YR ADORA DAY R K SN AONHN SN NN AR YN A M AN W BE AW 00N AR ® KR M ® OB WE N RGO

i8



Thus'ﬁompound A has been identified as 1up§572ﬁgﬁg§di¥l—acgtgte 73 and

the original compound is therefore identified as lupan-23,Tc-diol ,72.

Mechanism for the formation of 26,3a lupan—-diol with selenium dioxide

and hydrogen peroxide -

The olefinic double bond at 2-3 position in ring-A of triterpenocids

are much more less hindered than other position and hydrogen peroxide

geﬁerally forms epoxide from the less hindered alpha side to furnish

2o, da-epoxide. Under the acidic cand;tignuqfhsglendc_acidp( EH = 4.2 };:i

17

the epoxide ring cleaves to furnish the trans diaxiéi prroduct.

p oH

The formation of such trans diol with hydrogen peroxide—formic

acid
etc. from cyclic olefins are well known. The §Drmati% of 73 from
N L2
1upanel 6% is schematically represented in scheme-1 below 21—
//L SCHEME=-1T
Pociz /Py Hz 0y,
: — 5 «
Ho \\ . . \\
69
70
OH \ 9020/ PY. R
—> ﬁ\,
fcO--
72 = -
19
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Fig. 1 : IR spectrum of lupan 23,3a~diyl acetate, 73.
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CHAPTER-II.  BECTIGN-E.

nu-nununun numwoan s

OXIDATION- OF &BJ—DEH)DFO METHY L—DIHYDRO- EE7&LINATE’77 HITH RELENIUN-

nnnnn-unnlnnuunnunnnauunulunnuunununuuuunnnnuu-uun R E I )

DIOXIDE IN TERTIARY BUTANOL CONTAINING HYDROGEN PERGXIDE. .

.nnn-nunnunuunnn---unn-anunnnn-n-u-nnnnnnnunuunnnnnnunuun

The compauna IEgZ dehydrm methyl dlhydru bctullnate was . refluxed -
with selenium diodide -in tertiary butanol containing hydrogen peroxide
f&r 40 hours over water bath. After uauaI:WUﬁkup>the crude product was
acetvlated (as the IR spéctrum showed the presence of hydroxyl group)

with acetic anhydride—pyridine“-mimtufe 'and the product on subsequent
chromatography afforded a single compound B on @lution with petrol-

‘henzene (Lid).,

Identification of compoundsB i
_ Compmund B was purified by repeated corystallisation
ftum chloroform—methanol mi#the yieiding needle shaped crystals, Mo P
2@9-10°C. fh@ IR specfrum ifigud) showed ﬁeaka at 173084,1718 c':mf.1 due
ta;-be stretching vibration of ester and  acetate groups and 1230,
lzﬁmlcm—l de.”CfQ* atratching‘vibrationg d# the same two ¥unction5. |
Elemental analysis iﬁdicated the molecular formula to - be

C c-né o" Its mass spectrum. (fig.S) showad molecul ar imn peak at m/e

iy}
R

2 L

¢ My 4% ) i the other. Fragments m+ menrtance appeared at m/e S12
{ - ACGHg.la )5 478 ( M —~LACOH + CSH?J,@Q-) g 432 (M - Zu QCDH568)+
4737 (443, 411 (18), I3 (2@)., B77 {(3H), 203 (46), 191 (93), 187 (1@@).
From the mass | spectrum'_and elemental énalysia “the mﬁlecular

formula was confirmed to be L"u ”& 6

The H  NMR spectrum  (fig.b) with different signals are

recorded below in tabular form.

TABLE-IT. .
Chemical shift. Number of Mulﬁiﬁlicity Frobable
( S in ppm. ) protons. of slénalsn assignments.

nnnnnn unnnnn-nnnunnnnnu-nuuunn-unnnnnuﬂln-u-un--nnnnnnnn-ulnnnnnn.'i
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- , = doublet CH~CH-CH, -

.85 ' & J =7 Hz. R

@. 50 ST gsinglet. five

2.95 L& " tartiary

@76 G " methyl

1.85 & " - Qroups.

2.61 A singlet. C2n ~0-CO~CH.,..

2.0 = "

e b4 = zinglet. ~C0~-0-CH., .

4.74 1 double doublet. ﬁc—D~CE—a'H.
J = 1%, 7 H=z.

5. 06 1 doublet. - ﬁc~D~Cw~ﬁ H.

J o= 7 Hz. '

The 1H NMR signals of compound B with those diacetate derivative of
isomeric 2,3-diols of Oleanane and Ursane skeleton are presented in
table~l in Section A for comparison.,

From the spectral studies the structuwe of compound B is proposed

to be Zf3,3a-diacetoxy methyl dihvydro betulinate 79.

79
The mechanism of the reaction is proposed to bhe same as suggested for

2,53 dehydro lupane in section—-A of this chapter.

Thus, it may be concluded that oxidation oF ole¥inic double bond at
C—=203) poszition in ring-A of <triterpenaids with selenium dioxide

containing hydrogen peroxide exclusively praoduce 23,30 — diols.
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CHAPTER-—11 ) ~ A SECTION=C.

i e enaasn
. e wwwnowuansan -

OXIDATION OF FRIEDEL-Z{4)~ENE B2 WITH SELENIUM DIOXIDE- ~HYDROGEN

W wm e nNonnBwAeBNGs P MRS EERARENRAdRHAaD nunnunnnun-nununlnluunnunn-unxs

PEROXIDE IN TERTIARY BUTANGOL.

nnunuunnnnnnnnnnunnuunnnnnnu

The prbducta formed by oxidation of 2,3 dehydrm,lupgne‘and 2,3 dehydro
methyl dihydrb betulinate with selenium dimnidé in presence of
hydrogen peroxide in tertiary butancl encouraged the author to extend
the reaction on friedel~3(4)~ena and 3,4 dehydro friedelan 27-*15a

olide having 4-mone methyl system in ring*én_

Oxidation of {rledel~’(4)—ene"' . i
u“a“nn".n%;;;é;ilglaglé;;‘ééunﬁas refluded with a mixture of selenium
’Hioxide*hydrogen peroxide in tértiary butanol. and the product obtained
Lafter usual work up was | subjected to  column chfcmatmgraphy -  two
» different ’cumpaunds E rand D were obtained an elution with

‘petral-benzene (3:12) and ben;éne-chloroform {(421) respectively.

Characterisation of cmmpound S oy : -
.-n"nn“nn.nnuunu%;;nnéé%&;;;énuan was crystallised three times from
chlurm%orm—méthahol misture to afford émlourless crystals, i.e.207-8°C
EaJDw +16?,In‘it5 IR spectrum ( fig. 7 ) the presence of an absorption
pealk at 1715 cmnilndlcated that a ketone function in a . six membered
ring is 1ntrnduced in the molecule by the reactlmn but the absence of
absorption in the region 32003480 cm jahDNEd that no  hydroxkyl group
is formed in contrary to ouwr previous observation. Moreover, the mass
spectiral and elemental analysis showed that an oxygen. -atom has been
, za En"
The mass spectrum (fig.8) showed the molecular ion at m/e 4264 (M,14Z)

introduced in the molecule C making the molecular formula, C

with other fragmenta appearihg at m/e 411 «( M—CHE, 12 )T¢ 3« M~23H7,
z@ ), 350 (4.3 (286 (Z1) 280 (36) ,167 (27), 109 (38), 187 (lead).

The 1H NMR  spectrum T?ig.?) showed presence of two sécmndary methyl
'groups centred at ( & iﬁ ppm. ) @B.73 and B.BE; six  other methyls as
singlet in‘the region @.75 to 1.873 two multiplets centred at 1.88 and
2. 44 integratéd +or one proton gach wetre dus to o-protons to the
carb&nyl group 'which':have ~B-protons to give multiplets. It is

surprising to note that the reaction product € has two secondary




methyia which'aré probably in the form of isopropyl _grmdpings. Thete
is a gem dimethyl group as evident from the IR absorption at‘lﬁawg
1555 cm?1 Bince the double bond is in ﬁ(4)—po5ition in ring-A and & '
Letanc and 15aprupy1 qrmuplngs are formead by the ox 1dising reagents,
the formation of compound C having structure B3a or 83b could be

assumed.

83b

a——

o)

However , the structure 83a posses a proton at C-3 carbon  that would

"give a double doublet and the total number‘0¥ o—proton to the carbonyl
group would be three which is not pbéerved, Muréoverg the formation
u@'isaprqpyl group at C-35 position with migration of o3 methyl to C-4
with subsequeﬁt hydrmgen addition seem to be rather difficult.Further,
the fragmentation battern of C do not follow the B:E friedelo-oleanan
skelaton type} .
The second passiblé ﬁrdduct 83b contains the isopropyl group at the 0-5
pasitior and the structure could explain most of tﬁé Feaoﬁance peakav
observed in the Ly MR spectrum of compound C. However,it may be noted
that the mathyl protons of the isopropyl gfmup should appaar down -
_%:eld due Lo the an:sotruplc P%fect of fhe nearby carbonyl  group,
whereas in the case of compmund C thlS proton appear quiﬁé upfield at
@.7% and WWSJnFUFLhGFg had there been any change in ring—ﬁ ‘keeping
other methyls at “their Dllglﬁal p051t10r. thenl“thé protons at
C-28,0-26,C~27,C-28,0-29 and C-30 should appear at positions almostv
same as in the caﬁe'of-$Fimdalinnwé-compariaon of the resonance peaks
( & in ppm.) of various meLhyl groups of compound C with that of
friedelin is glven in the table-III.

TABLE-TIT =7

C~ﬁ?,"C~E4, -C—EEE. C-2&6, C-27, OC-Z8, C-29, C-36
friedelin (&): B.87 B.72 3.86 LB.??, 1.84 laléd - B.94 b.99
compound C (&): 1.87 1.82 B.93 1.87 .94 W76 @, 83 D.75

23
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The above comparison shows that compound-C is most probably having a

alkeletan other than friedelin.

This observation is further supported by the fact that the mass

spactral fragmentation pattern of compound C do not follow the pattern

‘of friedelane skeleton as mentioned in the foregoing statement. -

& swvey of literatwe on the fragmentation pattern of
various saturated triterpenoid ketones revealed that lupmnmnm axhibits

I
the identical +ragmentation pattern’ € with that compound E,‘

Cmmpound Cs m/e 424 411 C38E 265 191

>

Iupdnune 8- mse 424 411 383 20T - 121
1H MMR datas of compound € with lupanone, lupenone,
Tts identity was further:-
C HalaPoy

A comparison of
and lupane are given below in table-IV.

confirmed by comparison with authentic sample of lupanone

co-tloc,co-IR and 1H NMER ).

TABLE~IV.
1HMF\‘ comparison of 1upemomegui;é;;é: lupanone and compound - C.
Methyl group B 24 25 26 27 25 el Q.
lupenonegé 1.8% .98 B.9% 1.686 8. 98 @.8a - -
lupane®’ 2.84  0.78 0.8% 1.03 ©.93 0.76  ©0.84 0.7
Lupanone 1.87 1.63 @.94 1.@87 B 25 @.77 @.849 B.7h
Compound © 1.87 1.82 @.9% 1.7 . B.74 @.76 B.8% B.7&

Hence, compound € is identified as lupanone B83.

®

Identification of compound D -

The compound D was crystallised from chloroform-methanol to afford
white crystals, #H.P. 235-6°C, Lo 3= +14.1%, IR spectrum (fig.11) showed

two pesks at 3340 ,3380 cm'lindicating the presence of two hydrosyl

groups; lts mass spectrum (fig.1Z2) gave molecular ion paek at m/e 444
{ M-H_0O,

{ M73% )+g other peaks were at m/e 429  M-CH,, 18 )+ 4326 . /

@ )7 ,411 (1@, I41 (1), VI (14), TIR (3T, ZO5 (57,163 (100).

From mass spectrum and elemental analysis the wmolecuwlar foroula is

established to be GWGHETG*“
The 1H NMR spectrum (%iQ513) showaed eight singlets in the region

( & in ppm.) from @.88 to 1.25 for eight tertiary methyl groups; a



single proton that appeared as AR guartet centred at 3.596 with d e 7
Mz .  and Jee: A Hz. shuw1ng that the proton is hAVLng tWo reighbouring
protons with equatorial —eqguatorial and equatorial—axial coupling.
Hence, the proton is eguatorially arlented at C-% and the hydroxyl
group is axially oriented. The absence of a secondary methyl group and
the existence of a tertlary nethyl gruup downfield at 1.25 showed that
the second hydroxyl group is aLLached to the C-4 pos ition. Thus, the
compound D could be friedelan . qﬁ94a diol. A& swvey of literatuwe
showed sengupta et a1?? preparad friedelan 33.42 diol g4 ging per-

chloric acid as oxidising agent on friedelan Ja,4a epoxide BZa.

acetylation of compound D -

Compound D 84 on acetylation with acetic anhydride-pyridine
mixture gave a Eryatailine’cumpound E 85, N.P,E4S—éOC,EaJD = 2405 iR
spectrum showed absorption ét F50a cm~?fmr hydrqul group - and
172@, 129@ cﬁnlindiaating acetate function. The mass spectrum showed
molaecular ion peak at m/e 486 (M )+; cther peaks were found at m/e
471, 444, 422, 408, 341, IF3, 291,275, 268, 2ES, 247, LMQB_EQS (128%) .«
The 1H NMR Epectruonf compound E showed eight sinalets (3H each )
between {( & in ppm. ) 8.9 Yo 1.3 for eight tertiary methyl groups;

a singlet appeafed at'ﬁni‘( EH ) Forlacetate protons and the triplet
that appeared at 4.7% (J = 3Hz.) is due to the methine proton that
coupled with>neighbmufing protons and attached +to the carbon atom
: bearing the acetate group.The inert character of the second Mydroxyl

ar oup towmrds achvlatlng agent showed its attaclment at the tartiar?

carbon (C-4). Henc.e9 the possible structuwe of compound E is BS.

The compound D éﬁ oxidation with Jones reagent gave ;Dmpound E 86,
MoPo 2554 “c. IR spectrum (fig.14) showed absorption at 3470 (:m“1 for
hydroxyl group and 1715 cm--.1 due to ketone function. Its mass spectrum
(fig.18) showed maleﬁular i o peak at m/e 442 ¢ M, 1@% )+; other
tfragments of promlnence appeared at m/e 436, 422, 407, 365, 281,
239, Rll, 146, 111, 97, 85, 71, 57 (106 . Thus, from the Mass ahd'
elémental analysis the molecular formula df compound  F is found to
be CopH-0, - o S

1H NMR‘spechum {(fig.186) of . compound FE éhdwed' seven singlets (3H

25
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each and one éH)’beteeﬁ ( & in ppm.? 8.8 to 1.17 3 one dbublet of

S doublet (J= % and 8 Hz.) centred at 2.105 is probably due to methine
proton at C—iSé The two "multiplets cgntred at 2.23% and 2.96 are
accounted for axial and equatorial protons ét‘C~2. Thus,compound E is
proposed to be friedelan Z-oxo,4o-ol 864.

The compdund F was dehydrated with’phosphbrus osdvchloride in pyridine

.when it afforded compound G, 87 NHP.iWB—QOC, It gave WY (metharol)

absorption at (Kma ¥ 2@ nm. (fig.175 showing the presence of oLf

unsaturated ketune: Further, IR spéctrum showed peaks' at 1692@,1658
t:m_1 confirming the presénce of conjugated hketone moiety.
Hence , campounq G was identified as frieaelan~3—oxo,4(24)~éne, B87.

The conversion of friedlin 8@ to +riedelan—3—qxa;4(E4)~ene 87 is

depicted in the following scheme:-—

pPociz- Py.
—




The mechanism suggested for lupanone formation is shown below -

It is well known that unsymmetrical epoxide - on
treatment with Lewis acids like boron tri¥luuridé-etheaﬁata causes
epoxide ring opaning with the formation of carbocation at the . more
- substituted carborn atom to furnish & ketone by hydride transfer
rearrangementgs' | ' ' o

In the present case the epoxide formed by fhe reaction
with hydrogen peroxide at CE—C4 position of friedelene (82) probably
undergoes this sort of ring opening to give a carbocation at C-4
position.. Than there may Qnderguia backbone rear#angement which: may
involve 1,2 shifts of methyl gfoups and hydrogen atoms leédinélto- thé
shiftt of the carbocation from C-4 to C-2@ carbon. Since a hydride ion
is hradqced during the formation of a ketané, this-hyd%idé ion attacks
fhe_C*Em carbacation to gi?e lupanone (83). '

3oy 3 that friedel-3(d)-ene ( and 3-hydroxy friedelane

It is reported
after dehydration ) undergﬂes isomerisation of double bond in acidic
madium to give glut—S(b)Qéne /gluﬁ;S(iB)—ene or  B-amyrin /A S—amyrin
which involve 1,2 shi#ﬁ(s) atcaﬁpanied By loss of a proton whereas in
the present case fhe epoxide ring rearrangement cauéihg formation of
hydride ian‘and a-hetoﬁe, favours addition of this hydride ion but the
addition of this hydriae ion to the carbocation at C-5 or C~-18:is not
favoured‘anergetically. Hence, further isqmerisation> of the.
carbocation at the extreme position is probably most favoured energet-
—-jcally to ¥q%m the carbgcation- at C—Emn-;The probable steps are

represented in the following scheme :




possibility may involve the attack of olefinic double bond

The other
at C-3 position

of friedel-3{4)—ene (B2 by the peroxyselenic acid
generating a peroxky organd selenious di-ion. This di-ion forms the

ketone by the loss of & hydride ion and the carbocation at C-4

of 1,2 shifts leading to the

formation of

whidergoes a series
carbocation at C-20. The C-20 carbocation than accepts the hydride

ion giving lupanone {(83).

2%a
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CHAPTER-IZ ' ; BECTIOGN-D

# BNy nnapagp

OGXIDATION OF 3,4 DEHYDRRO FRIEDELAN-Z27 = 18a JLIDE WITH SELENIUM DIOXIDE

A n nuanr AN B e AR A8 8 e N A B A 2N A8 R AN N8N E NN SN B DA 8@ E N B A RSN DR RO RGN O AR AN BN RS U R R 88 DR

IN TERTIARY BUTANOL CONTAINING HYDROOEN PEROXIDE.

The compound 3,4~dehydrmm¥riedelah 27 7 1Go v olide, - 21,
prepared from friedelan-3-oxo, 272 1853 olide ?g (see experimental) was
dissplved in tertiary butanol and refluxed with selenium dioxide in
presence of hydrogen peroxide. After usual workup, the crude product
was subjected to celumn chromatogi-raphy and a single compound H was

obhtaimed on elution with benz cn@ chloroform {(131).

Characterisation of compound H :isclation of friedelan—-32,40 diol,

énL;;;lééié%,;é;.,.u..un,nnan" T e
The compound H was cry%téllised %ruﬁ chloroform-methanol to furnish
needle shaped crvstals, H.P. R?@*?lmbg Tts IR spectrum  {(fig. - 18}
showed . peaks at 3500 and 3448 cmml indicating the pf&ﬁamc& of two
hydroxy groups and at 176@ c:mm1 for carbonyl group of  #-lactone
moiety. The mass spectrum (fig.19) indiceated the molecuwlar dom peak
m/ie at 47% (M, 2273 other important peaks appeared at m/e 4346 (M ~2H .0
28)? Fge (33), 3BT (1@@) , 13T {4660 . Elemental analvsis and mass -
spectral d?ta showed the moletular formuila to be Gy H4804

H MMR spectrum {(Fig.28) sigrnals for di+ferant pratons  are:

recorded in tabular form as shown in table-~\V.

TABLE—V .
Chemical shifis. Mo.of protons. FMultiplicity Frobabl e
( & in ppm.) of signals. assignmant.
@.86 el singlet SEVEN
8.4 A " tertiary
@.%4 = ! : mathyls.
2.99 s \ "
1.82 A ‘ "
1.@5 3 "

28




s 1"

1.21 &

2.02 1 triplet of doublet. methine
(J = 3 & 13,5 Hz.) prroton
{ 18ct-H
.54 1 triplet. C Fo~H
l (J =3 Hz.) geminal to
EB-0H.
4. 34 1 triplet. A methine proton
¢ Jd = 35 Hz.) geminal to

lactonic O-atom.

ThelH NMR signals of compound H was compared with friedelan 3f65.4a diol
84 as discussed in Section C. The position and coupiing values of:
the two protons atteached to  the 2 and U-3 carbons are exactly
similar and have the sterecchemistry which is shown to be 3I6,4a for
the hydroxyl groups in compound H also.

The 138 NMR spectrum (fig.21) accounted for IZ@-carbon atoms. AFT
periment showed the existance of 7 MCHﬁ as quartets, 1@ -CH. - as
triplets, 5 —CH— as doublets and 8 —-C- a; singlets. Among themhthe
doublets that appeared downfield at 76.34 and BE.&4 ppm. are dus to
carbon atoms bearing —~0H group at C-3 and tactonic O-atom at C—-15
respectively. The two downfield singlets at 186.13 and 7&.11 ppm. are
accounted for carbonyl carbon of the lactone moliety and C-4 bearing

ancother -0H group. .
1 - ] P _ .. '3l26 /3".23

33. 4o




ZL“,f;””' ,'H NMR , Mass and '3G MMR spectral studies the structure

of compound H is proposed to be friedelan-33,4a-diol &7 10a olide 22.

Mecharnieam proposed for the resction g-

A2 R aBD e agvawa s np o8 s HEEHE BN S O0HUO ARG DN

The formation of friedelan-3fF,4o-diol 8% and friedelan-
AR, 40-diol 27-:1%a olide 22 from 3{4)-dehydro—friedelan 82 and 3(4)-
dehydro-odolactone 21 on oxidation with selenium dioxide containing
hydrogen perodide indicated that I,4-epoxide is Ffirst formed witH
bydirogen peroxide. The epoxide is definitely Fformed at the less
hindered alpha side to furnish Io,do-epoxide compound Z1la  which then
undergoes epoxide ring cleavage by the attack of perhydroxy selenic

acid from the B-phase to generate the trans diol D and H respectively.
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