CHAPTER-I1 SECTION-A

A H 8 ®mUOuUo en e ®“ amBo ¢80 e.

ACTION OF N-BROWOSUCCINIMIDE ON FRIEDEL Z(4)-ENE IN DIMETHYL BULFOXIDE

Friedel-3(4)—ene G54 was dissolved in small volume of chloroform and
dimethyl sulfoxide was added followed by N-bromoswuccinimide. The
mixture was then kept in dark for 24 hours and the product obtained
was chromatographed over silica gel column. On elution with solvents,
two compounds A and B were separated with pet-ether and benzene-petrol

(1:4) respaectively.

Characterisation of compound 6 as Jarbromo olean-is(ig8)-ene 38.

The compound A was crystallised from chloroform—-methanol mixtuwre
NnP.Eﬂ@—ioc; It gave positive Beilstein test for halogen and produced
vellow colowration with tetiranitromethane (TNM) showing the presence
of & double bond. ‘

The Mass specti-um {fignl) showed the molecular ion peak m/e at
498 (M, ,36.5%, Br’ )Y and 48 (M ,54% Br’’); other important peaks
sppeared at 475 (M, “Me,S®)7, 473 (M, -Me,58)7, 418 (M ~HEr/7
M?—HBF7?,12.5)T 408(6), IF5(14), Z74(8), 269(0.8), Z57(10), 21834 ,
255(4@), 189 (18) , 1m9<ém>?95<1ﬁ63. The maas.fragmentgtion pattern are

and

in agreement with olean—-13(18)-ene systemz6~whichiis.5hown below in
scheme—1. )
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Elemental analysis and mass suggests the molecular formula as C?@Hqur

The 1H NHMR (fig.2) resonance signals are recorded in tabular

form below -

TARLE-T
Chemical shifts. Mo.of protons. Multiplicity. Assignments.
(& in ppm) ’
@.7%9 A singlet
@.81 ) "
@.83% = . " , 8 tertiary
B.84 3 . " methyls.
@.86 ' ) "
B.94 3 "
1.@8 ‘ L) "
1.81 1 triplet of Cg—etH.
doublet.
{(J=3 & 13 H=z)
S.16 i broad singlet C..—H.

(W 1/2 = 8 Hz.)

The triplet of a doublet centred at 1.81 ppm was due to o-proton at
-2 coupled with neighbouring methylene protons and the broad singlet

at 5.15 ppm for @-proton at C-3.

Hence from the spectral data the compound A was isolated as

Jo-bromo olean—13(18)-ene 595.
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‘??‘f“."?‘?’.“?ff?‘f‘???i‘ ,of compound B as 3A-hydroxy olean-13X13)-ene 56.

The compound B was crystallised from chloroform-methanol, H.P.229-3G°C
1t gave yellow colouratiDnAwith TNM but did not respond to Beilstein
test for halogen. IR spectrum (fig.3) showed sbsorption peak at 32380
cm—l for hydroxy group. Mass spectrum (fig.4) gave molecular ion peak
at m/e 411 M —Me518)f 408.(M —-18,27), JIFE(10) ,393(17) ,Z85(29) ,229(24),
218280 , 287 (4) ,2085(48@) ,283(18) ,189(18) ,173(34) ,145(46) ;133 (36) ,125(7&)
95 (18a) . The fraghentation pattern are in agreement with that type
suggested for olean—-12(13)-ene by Diesrassi et algé aS'givén below in

scheme—-11.

SECHENE-ITI

CHy ~ Hz0 H3
e 408 — e 393
Mle 133
-
+
a. R=H, m/e 410 CHg

a. R=0H, m/e 426
R N

9. R=H, mfe Iai.
9. R=0H, me 20

b. R=H, mfe 192 h'. R=0H, m/e 189
b R=0H, m/e 208

Its molecular formula was found to be C..H..0.
i) 30 5@

The 1H NMR (fig.3) signals arevrecorded below in table—-II.

TABLE~II
Chemical shifts. No.of protons. Multiplicity. Assignments.
(& in ppm)
@.79 R éinglet
@.81 3 "
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@.82 3 " ' 8 tertiary

B.87 3 " methyls.

@.94 A o

B.99 A "

1.06 & ' "

4,08 ' 1 broad singlet equatorial
like. methine

proton.

S5.93 1 triplet olefinic

(J= 3% & 7 Hz) proton.
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The broad singlet at 4.@8 ppm is due to oa-proton at C-3 coupled with
neighbouring protons and triplet at S5.53 ppm for olefinic proton at
C—-12. Hence, 1H NMR suggested the structure for compound B as

Ip-hydroxy clean-12(13)-ene Séa.

Séka,

This was confirmed by preparation of its derivative 56b with pyridine—
acetic anhydride. The acetate so prepared had the molecular formula
ET?HS?D?’ N.P.234~SDC, IR 2 1698 and 1235 cm_l, was identical with an

cauthentic sample of ﬁ~amyfin acetate Déb.

.
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Maechanism proposed -

It is not suwprising to note the formation of
olean—-13(18) ~ene and olean-12(13)-ene derivative from friedel-3{(4)-ansa
in this reaction. The attack of the bromonium ion from the rare side
gives the cation a which opens up either to form & carbonium ion  at

2F6 .
C-4 or it undergoes concerted backbone rearrangement‘* either to form

the olean—13(18)-~ene derivatives 55 or olean-12(13)-ene derivative S5éa




SECTION~B

CHAPTER~II

ACTION OF BROMINE ON LUPENYL ACETATE IN ACETIC ACID.

which was prepared from

Lupenyl acetate 97a,
acetic acid

Was dissol ved in

97, (see Experimental) ,
added. After 30 minituss it was

u} .
at 8°-5°C and brominge wWas

Lupeol

cool ed
obtained was subjected to

worked up in a usual way and the product
chromatography. On elution with petrol a solid material ,compound-D,was

ce

obtained.

Characterisation of compond-D :—- Isoclation of 3B-acetyl 19a,29,30

tribromo Oleanane. Y

M A8 N AaGCwEo N S8 nwaes

M.F.

2606; It responded strongly to Beilstein test for halogen but did
of double

Compound-D was crystallised from chloroform—-methanol,

L
roAapm )

not produce yellow colourafion with TNM indicating absence
bond. IR spectrum (fig.é ) showed absorption peaks at 1620 and 1255

~1 showing the presence of acetate group. Mass spectruﬁ (fig.7 )

ci
(M,8.2% 7, with other

analysis showed molecular ion peak at m/e 71@
important peaks appearing at 708 (B.3), 706 (B.8) 648 (1.9) &46 (1.5)
(2) 966 (2) 533 (2.8) 466 (2.8), 189 (3@), 82 (F&6)y, 80 (1@d).

626
molecular formula of

Elemental analysis showed the
compound-D is CSEHSIDEBFS'

1H NMR spectrum (fig.8) resonance signals are recorded below in

Its
table—-I111.
TABLE-III.

Chemical shi+ft No. of proton Multiplicity Assignment.
(& in ppm)

B.84 A singlet

@.85 A "

@8.86 3 "

&4

_—_—



B.94 . 3 " 6% t-CH,
@.95 !

1.06 3 "

2.85 3 singlet -0COCH..

3.5-3.9 2 éBq —CHBr
(J=18 H=z)

F.8-4.6 2 AEq ~CH_ Br
(J=11.95 H=) ‘

4.48 1 _ multiplet ~C—aoH.

4.24 i doublet ”C19_ﬁH'

The 1H NMR spectral data clearly indicated that there are only six
tertiary methyl groups. The C-29 methylene and the C-38 methyl on the
CE@—E? olefinic double bond have disappeared and in these positions
two AR quartets for a pair of DHE—X agroupings have appeared. Since
from elemental and ME spectral analysise the existance of three

bromine atoms have been indicated in compound-D, these groupings must
be present as two —CH_Br graupings. The third proton that came in
existance is a double% at 4.24 ppm with coupling constant of 2 H=z
showing that the third bromine is in secondary carbon that has  an
arial neighbowing proton, indicating that the bromine is equatorially
priented with a gemindl axial proton that coupled with the

neighbouring axial proton giving rise to large J value of 12 Hz

)

13
The C NMR spectrum (fig.?) also accounts for I2-carbon atoms.

Chemical shifts ( in ppm J of each carbon atom are shown below within

the structuwre proposed 52 for compound-D.

By By
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Fradhan et alz@’fﬁ

have demonstrated that acetyl methyl betulinate 47/
lupenyl acetate 57a on treatment with N-bromosuccinimide in dimethyl

—sulfoxide gave IfB-acetyl 27,30-dibromo-olean ZB- 195-clide 49 /7 -

acetyl 29,3@0-dibromo-oleanan—18aH,19a~0l respectively.

Assuming that the reaction with bromine in acetic acid on lupenyl

acetate also proceed by almost the same mechanism the product-D may be

assigned the structure 99, which clearly xplains the spectral
data observed so far.

In order to establish the mechanism, Z0-bromo-lupenyl acetate 58
(prepared {trom 1upény1 acetate, see Experimental) was brominated with
bromine in acetic acid method and the product obtained, was found

to
be identical with Ifp-acetyl 19a,29,3@ tribromo oleanane 59.

Mechanism -

The molecular bromine probably attacks the olefinic

double bond to form the cation a which rearranges to form the allylic

bromo compound b. The allylic bromo compound undergoes

attack to give the cation € which undergoes ring expansion as in the
18,20

previous cases to fwrnish the cation d. The

bromoniwm ion

cation accepts the
bromide ion from the rare side to furnish the sterically favoured tri-
bromo compound.

Thus, the structure of compound D was established to be

Ip-acetyl 190,29,38 tribromo oleanane 5%. The same compound was

prepared from lupenyl acetate as reported T without giving details of
its structure and mechanism.




CHAPTER—II - SECTIOQ~C

ACTION GF N—-BROMOSUCCINIMIDE ON LUPAN 2@(29)-EN 3#,28-DIOL IN

DINETHYL SULFOXIDE.

-

Lupan 2@(29) -en—-33,28~diol (Betulin) 6@ was dissclved in minimum

valume of chloroform and dimethyl sulfoxide was added followed
N-bromosuccinimide.

by
It was than kept in dark and the reaction product
thus abtained was chromatographed. On elution with petrol,a crystall-

—ine compound-E was obtained.

Characterisation of compound—-E : Isolation of 3F-keto olean 28-19-ouo~

29, 38-dibromide.

The compound~-E was crystallised from chloroform—methanol,
H,P.EEE—EDC; it responded to Beilstein test for halogen but did not
gave vellow colowation with TNM indicatimg the absence of double
bond. IR spectrum (fig.1@) showed absorption peak at 1728 (:m--1 for the
presence of carbonyl group. Mass spectrum (fig.11) showed molecular
ion peak at m/e S99 (M:,Br7? 24y salong with other important peaks were
at 597 (M,F,Br77,6),519 (M-HEr’ ,14) 7 S17(M-HEr’ 7 ,18)F 483(8), 43910,
42T(b6), 457(8), 293(8), 283018, 267<¢1@), 189(4@), 109 (7@) , 95(7@), 8i
(88), 55 (10@a@).

Elemental analysis showed presence of two bromine. atoms and molecular

formul a L30H4602Br2.

The 1H MNMR spectrum (fig.12) showed five singlets integrated for

three protons gach at (& in ppm) B.93%, 1.863, 1.1, 1.14 and 1.21
indicating five tertiary methyl groups; a multiplet centred at Z.68
was accounted for aethylene protons at C-Z3 one AR guartet with
coupling constant value § Hz at Z.69 was due to coupling between two
geminal protons at C-28, while two other AR quartets that
appeared in the region 3.36-3.71 (J=8 Hz) and 3.59-3.82 (J=10 Hz) ppm
each integrated for two protons were probably due to two "CHEBF groups
at C-29 and C-30 of the rearranged ring-E. The doublet at .98 ppm

(J=3 Hz) may be accounted for the methine proten at C-19%.

&7



A

Hence compound-E was identified as 3-keto olean

28-19-oxo
27,30 dibromide 61 from the above spectral analysis.
BT BT .
o]
0
6l
Mechanism proposed :-
The E-ring enlargement by N-bromosuccinimide has been
18,23
reported

garlier from ouwr laboratory.
ion attacks the double bond thereby

In thig case also bromonium
causing ring
with cyclic ether formation at C-28 while the
was

anlargement along

hydroxy group at C-3
rvidised to carbonyl group.
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CHAPTER-II ' SECTION-D.

[

ACTION QF N-BROMOSUCCIRKRIMIDE ON LUP-20(Z2RI-EN-Z3(R,2B-DIYL ACETATE IN

'..-lll.l-lllllallﬂl’ﬂ..llnnnl’.ﬂluﬂ.llllllllnl...llhﬂﬂl.l-lnnll.lhl.l.

DIMETHYL SULFOXIDE.

Lup-2@0(29) ~en—-33,28~-diyl acetate 62 was dissoclved in chloroform
containing dimethyl sul%oxiae and N-bromosuccinimide was added. It was
than kept in dark for 24 houwrs and the gummy product obtained after
workup was subjected to chromatography, which on elution two compounds
F and G were obtained with benzene-petrol (3:2) and benzene

respectively.

Identification of compount-f :-

Compound-F was crystallised Ffrom chloroform—-methanol,
H.F. 16?—7@08; It responded to Beilstein test for halogen and gave
yvellow colowation with THNM. IR spectrum (fig. 13) showed absorption
peaks at 1248 and 1730 (:m——1 indicating the presencé of acetate
carbonyl group. Mass spectrum (fig. 14) showed molecular ion m/e  at
6@6(MI,BF79,1.8)E while other fragments appeared at 6@4(M§35r771.9),593
(B.4) 592 (@.9), 877 (@.3), 546 (24), SE1 (20),311 (18) ,466 (45) ,465

(6@) , 451 (6@) ,485 (F&6) ,267 ,201,187 (180). Its molecular +fomula was

calculated to be C34H5304Br.
The 1H NMR  spectrum  {(fig.13) resonance signals are

recorded below in tabular form - ;

TABLE-IY
Chemical Shift No. of Proton Multiplicity Assignment.
(& in ppm)
é:éi.,....u........n,.,...%,.....,...H,,un;;;éiéé.,...n.......,.......
@.85 3 ‘ "
@.98 3 . " 3 X t-CH,
1.85 = " "
1.26 5] "
2a.03 3 .singlet 2 X -CDCHz
2.87 z " i

69
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T.91 2 singlet ~CH. 0Ac .
%.84 1 doublet —~CH_Br.
a,z 1 " -
4.47 1 multiplet C.,a~H
S35.@%

S5.12 2 Z X singlet C=CH,.,

The increase of 78 and 80 mass units in the molecul ar weight of the
starting material 62 shows that only one bromine atom is introduced
irn the compound F. The appearance of a pair of doublet at 3.84 and
4.26 ppm with J value of 11 Hz are due to the methylene proton geminal
to the bromine, the other signals being almost similar to that of +the
starting material &2Z.

Thus compound F  can be designated &as 3IB8-bromo betulin

diacetate or 3@-bromo-lup-—-28(29)-en-33,28-diyl acetate &3.

Identification of compound:G :-

The compound G was crystallised from cloroform-methanol,
H,P,EEE*EDC; It gave yellow colouwration with TNM showing the presence
of double bond and responded to Beilstein test Ffor halogen. IR
spe;trum {(fig.1l4) showed broad absorption peak at I39@ t:m'1 indicating
the presence of hydroxy group while there was no absorption in the
carbonyl region showing the absence of acetate group. Mass spectrum
showaed molecular ion peak at 442. Its molecular formula is calculated

to be DTBH OB from elemental analysis and mass.

502

The 1H NMR spectrum (fig.i?) showed five singlets at

70



(6 in ppm) B.76,0.82,8.96,8.98 and 1.02 dus to five tertiary methyl
groups; a multiplet centred at 3.19 was due to CEG*H coupled with
neighbouwing protons at C-2; the double doublets at_3.15 (J=180 Hz) and
.78 (J=18 Hz) were due to two protons attached to carbon atom C-38
bearing the bromine atomi & broad singlet at 4.12 was due to two
protons of C-28 containing the hydrouy group. Finally the two singlets
at 4.9 and 4.95 appeared for the two olefinic protons at C-29.

In the Mass gpectrum (+ig.18) of compound 6 showed the
maximum ion peak at m/e 442 shows that there is loss of HEr from the
parent molecule G. The other fragments appeared at wm/e 44810,
425(1@) , 4@7(18), 369(23), 2@87(24), 182(44), 135(68), 107(7&), F1{74).

Thus from the above spectral analysis the compound G was

designated as I0-bromo 33,28-dihydroxy-lup-208(29)-ene &4

L

HO <
64 k

It may be concluded that in the case of 28-U-acetate no bromination on
the olifinic double bond at C-2@8(Z%) takes place whereas in other

2@ . - . .
cases {(lupenvyl acetate . and lupan—20(29) ~ene 3B,28-dicl &68.section—-C)
both allylic bromination and bromination on the double bond

accompanied by ring enlargement occurs to fuwnish ocleanane skeleton.

71
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CHAPTER-I} SECTIGHN-E

.

ACTION OF N-BROMOSUCCINIMIDE ON LUFAN—E@(29)~EN—3,3®~DIYL ACETATE IN

® s 4 M M ® @ m B 0N MR ED® N OGN R W RN UD N 0N EDHNNHENEN AR B EDDS SRR e NG AN PSR R EE RRER NS

DIBETHYL SULFOXIDE.

The compound lupan—20(29)-en-3,30-divl acetate (prepared from lupenyl

acetate, see Experimental) 67, was dissolved in chloroform containing

dimethyl sulfoxide and N-bromosuccinimide was added. The mixture was
than kept in dark for 24 hows and the product thus obtained was

chromatagraphed, which on elution with benzene afforded a compound—-H.

Characterisation of compound H -

%N U m A8 &8 8 n 8N Aa M8 T O R AN SN AN RN N NN NS

The cumpmund.ﬂ was repeatedly crystallised from chloroform
methanol vielding colourless crystals, w.p.2e4-5" © H It did not
respond to BReilstein test for halogen but produced yellow colowsation
with TNM. The IR spectrum (fig.19?) showed peaks at 1738,170@ cm~1 for
carbonyl group and 123535 (:m-_1 showing that one carbonyl is due to
acetate function. Its Mass spectrum (fig.Z@) exhibited molecular ion
peak at m/e 482 (M, 24%)3 Other fragments appeared at 467 (M~CHﬁ,b%)
422 (M-AcOH,62), 407, 379, 297, 279, 26%,18%9,14%,135,121,167,93 21@@).

Elemental analysis and Mass spectrum suggested the
molecular formula to be EEEHSBDE' 1H NMR (?ig.Ei) signals showed six
singlets at (S in ppm) B.82, 0.83, @.84, @.8%9, 0.92 and 1.81 Ffor sin
tertiary methyl groupé; one singlet at 2.84 Ffor acetory methyl
pratoné; two singlets at 35.923 and 46.31 for two olifinic protons at
C-%%9 is shifted downfield due to the presence aof a carbonyl group at
the C-3@ position. The remaining singlet that appeared douwwn field at
.51 integrated for a single proton was due to the aldehvydic proton at
C-30.

Thus, from the above spectral studies the compound ﬁ

was suggested as lupan—20{(29) —en,38~al ,33-vyl acetate &5.

72



Mechanism for the reaction.

B B O ® U D HE RO MDD WEREESB A0 WS EBARRN

It was very.interesting to  observe that in
almost all the reaction with N-bromosuccinimide, a bromonium ion
attacks the double bond at Z28(ZY) position or an allylic bromination
also takes place but to a lesser extent. However, in the present case
only odidation of C-3@ position occurs. In this compound there are
two acetate groups of which the one at C-3@ was a primary one at
allylic position.

When a brumoﬁium ion approaches the na-bond at C-29,3@
position the allylic hydrogen atom is preferably removed generating a
carbonium ion at C-38 position. This perhaps stabilizes by loss of

acetyl group to afford the aldehyde.

. Reo -

. O '
IIQ\
+ CHz~C-0 N
By AR
“ +
7 .

65
While, the second possible mechanism may be suggested as follows -
Since, the dimethyl sulfoxide is not absolutely dried
it may contain some water which would cause hydrolysis @fo ZJ@-hydroxy
lupenyl acetate. Thus primary hydroxy group at C-38 position gets

oridised by N-bromosuccinimide to the aldehyde group.
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