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The work embodied in the present thesis has been divided

into Four Parts.

DART = I

PHOTOCHEMICAL SYNTHESIS OF THE NATURALLY OCCURRING

o
- PRITERPENE LACONTE, 3 =HYDROXY LUPAN28, 13/ = J
OLIDE AND CHIROPTICAL (CD) MEASUREMENT OF THIS AND

RELATED LACTCNES

CHAPTER = I

In this chapter a short review on the mechanism of
intramolecular cyclizaﬁion of alecohols by oxidation with Fb(IV)
acetate or by hypohalite reaction,is described. '

CHAPTER =» II
This chapter gives a short review on the triterpene

lactones of lupane series.

CHAPTER « IIX

In this chapter photochemical synthesis of the naturally
. occurring triterpene lactone, 3/3~hydraxy lupan=28, 13/3-eiide,
stereochemistry of isopropyl group at Ce19 and the chiroptical
measurements (CD) of this and related lactones are descrited,

Section A

i

This secticn deals with the photochemical synthesis of the
naturally oceurring triterpene lactone, B/Qahydroxy lupan<28, 13/3~

olide X,
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Methyl betulinate II, obtained by esterification of
betulinic acid I, on LiAlH, reduction gave betulin III,

CygfsgOns Mepe 258-59°, (] + 262, which on scctylation with
acotic anhydrideepyridine gave betulin diacetate IV, 03 4HS 40 4t
Mapro 22324, (x},  + 20°% This betulin diacetate IV on partial
hydreolysis with 0,05 N KCH using l+2 mole equivalent in methanolic
sclution afforded 3 /3 acetoxy betulin V which on catalytic
hydrogenation with Pd - charcoal in ethyl acetate gave the key
intermediate, 3p wacetoxy dihydrobetulin VI, mep. 256-8%,14), =
4.2%, J__ 3420 (OH), 1740 and 1260 (OAc) em™>, PMR & 60,73~
1e22 (7 8%1‘&11:&‘&'@6 CHB" 203 (3H, =, CAc), 336 + 3,72 (2H,

dy «CH,CH) and 4.58 (1H, m, HeC=CAc).

This key intermediate VI was irradiated for 3 hours with -
250w tungsiteﬁ‘ lamp separately vnder three different rsaction
conditionss (1) lead tetraacetate alone in cyclchexane, (2) lead
tetraacetate + CaCl, + I, in cyclohexane amd (3) mercuric cxide +
I, in carbon tetrachloride, ,

.In cases 1 and 2, same type of distribution of products
VIi and VIII was observed while in case of 3 only ether VIII was
obtained. The lesg polar z;rcauct VII eluted in petroleum ether ¢
benzene_ (4s1) 'analysed for c31“5002 (ot 454)9 MePe 158~64°,
D+ 21.4% ;Bméx 1720, 1245 (acetate), 900 =nd 860 (clefin)
em™t; PMR 1 §.75=1.00, 2,05 (3H, s, acetate), 4.5 (1H, m,
HeC=OAc) and 5.14 (iH, m, vinylic proton). Its GLC behavicur and
spectral characteristicsindicated it to'be a mixtute of unsaturated |
hydrocarbens resulting from the oxidative removal of ~CH,OH from
Cml7e | N \
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The more polaxr mate:ial VIII eluted by petrolm#;u _ether—:
benzene (3:2) was analysed for I L " 484) meps 192-4°,
[, + 17% y e x.iozm (ether), 1745, 1285 (acetate)y PMR &

§ 476=1400 (7saturated CHy), 2,05 (3H, S, =-OAc), 3444 and 3,60

. . | .
(21, ~C-CuCHymy T op = Bel HZ), 4,5 (Ui, m, H-C-OAC). This ether

gem
VITI on chromic acid oxidation in acetic acid afforded tertiary

7 lactone IX, CyoHgo0, M1 498), meps 315%K), + 86%%

J o 1762 (7 =lactone), 1720, 1240 (acetate) em =1, bR §u76<
1.00 (7 saturated CHy), 1.98 (3H, S, =0COCH,) and 4,42 (18, m,
H-«..-OAc) which on hydrolysis gave the hydroxy lactone X, MePe
321 ,E«JD + 60°%. X did not show peak arcund §4 put showed & peak
at J 80,9 (-c.o.., a singlet, carbon atom of tertiary lactcne

1 i3

t:emination) in ¢ NMR respectively « an chservation

which firmly gstablished tertiary .1actone stmcture in Xe X on

H NMR and

Jones oxidation afforded the keto lactone XI, The physical
constants andé spectroscc@ic' properties of t@e hydrony lactone X
and the. corrxesponding acetoxy lactcene IX and keto ;actone X1 are
véz:y’ similar to those of the naturally occurring 3 /3 =hydroxy
lupan 28, 13/ =olide, m.po 325°,[<], + 63.4° and its acetoxy
mepe 319-320° and keto derivatives mep. 328=3302,[¢] + 70°
obtained from Dillenia Indica by Banerjee et al (Phytochemistey,
14, 1447, 1975). The reaction sequence has been illustrated

-as followss
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Section B ‘ -

Thic section deals with the stereochemistry of the
iscpropyl group 'a‘t Cel9e Since in no step of the secuence
x*orientatiéh' of the Ce19 igopropenyl gm (izoprcpyl in
dihydro dériveitive) of betulinie seid I was affected, this
syr»the-sis proved unequivocally the «estereochemistry of

Ascpropyl substituent at C=19 in Xo.(. e im the noutwraib&

Oc.cu.v'rma_ 3/5 1\»\&0\7‘0%} Lbu{oam 2.8 I/s 0'(»@0{-&
uec‘tg cn €
This section deals with the chircpﬁical meagurement (CD)

of the iamtcne':x and related lactones. _

Very recently f£rom ocur laboraﬁory the synthesis
of (G, Dutta and S.W.Bose, Tetrahedron Letters, 29, 5807, 1988)
the authentic C=28, 19 f =lactone XII and C,o, 133 =lactone XIII
and measurements of their O spectra have been reported.

Both the synthetic lactope XII and the lactone XIV
obtained by Hg(Il) acetate oxidation [‘ Badddey et al, Tetrahedron,
25, 1643 (1969), Adhikary et al, J. Chem., Soc. (C), 1030 (1970),
| Vystreil end Blecha, .Coll. Czech., Chems Commma, 35, 3309
(1970) _7 exhibited negative CD with maxima é.‘c. 216 nm (ses =346)
and at 217 am {Atzm «6,05) respectively. On the cther hand, the
syathetic lactone XIII and the iactone X cbtained photochemicélly
both showed positive CD having maxima at 219 nm (At e 3.192) and at
220 nm (Ac = 1.04) respectivelys CD spectrum (At = 2432 at
217 nm) of another naturally cccurring lupane triterpene,
epicaltholide XV having C-28, 13/3-lactone Z/ Bhandari and Rastogi,
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Phytochenistzy, __§. 15699 (1984) 7 was also recordeéﬂ Thus CD - !

aata provided cenv;i.nc:ing physical evidence in support of C-28,
13 =lactone structure for X and XV,

[' This pért of the work has been published by us ¢ Orggnic
photochemistry, Part II, Photochemical Synthesis of the Naturally
Occurring Triterpene Lactcma. 3p whySroxy 1upan~28. -13 /5 «0lide,
SeKeNag and SoNa '.Bosé;"retrahedxen' Letters, 39, 5855 _(1989).~. ~
A photo copy of the reprint has been attachéd at the end of
the thesis 7. - | S |

XIII R, = Ry = Hy Ry = CH,, R, = OH

XV‘ th = dsopropyls Ra' = R 4; = H, R3 = (H

= H

:::'RZ

;{IV R1 = igopropyl, R2 s Ac
CHAPTER = IV _
Experimental portion has been described in this chapter.
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Lm (:[v) ACE’TATE mmmmm OF TRI‘I‘ERPENQID
3-mcmm .e:.S

c}mPTER o I
| This chantex- gives a short rcvieu on the lead (1v)
. .ec:etato oxidation of stero:!.d and trite:pemo.ld keto hydrazones,

CHAPTER o II
This chapter descr:ibes lecd (IV) acetate exidation of

triterpenoid Be—katonyoraaeues.

: Section A

| This section deals with leed (IV) acetate oxidstion oOf
lupanbné'hyndmzéne.. a tritezpene bearing 4, 4—dimthy1 3 keto
modetye | S |

Lﬁpanone XVI, m.p. 208 &oc]D + 158° en tzeatmen’c with

hydrazina hydrat@ in anhyﬁrcus diethylene glycol aﬁx’.‘orded '
‘lupanone hydrazone XVII, '_‘he cqmound XVII was subjected to

lead (Ii?') acéi:até »oxméticn in' 6i¢hl'ommﬁhéne solvent according
+0 the procedure af Bar!:on et al (Do Hy Re Barten, J. Fa M:Ghie and

PeLs Batten, e Chem. Soc. (c), 1933, 1970). For efficient and
smooth separatign the mact.ion mixture was saponified with 5%
methanolic KOH fm:‘ 2 hbuz;é, On chrématography the saponified

material fummished olefin 3-Isopropy1idené—ﬁ-'-nor;lupane XVIIX,
Lupan=3x =0l XIX and lupane3/} =ol XK. The olefin XVIII showed
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meps 198,(x) 5 = 19.7°, €y, (" 410)s pma 86 o71mlel?

{6 saturated CHB)' 3—35' {3H, sS) and é‘—irS{BH, s) (iscpropyli—- )
dene methyls), It developed yellow colouration with TNMs This
olefin XVIII was not ddentical with lup=2-ene obtained by POCIB
reaction of lyupanol but identical with PC3.5 reaction product of

lupanole The reaction path was shown below: ' !

Hydvazine. Hyolvaie_

P
H,N—N

‘><
&

Pb (DA 4 n
’ ’ c
XV
v
“HO
XK , OH«

XX, OHA
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' Seection B | ;
This: section dealg with lead (IV) acetate oxidation of

Friedelin hydrazone, a triterpene bearing 4emethyl 3~keto moicty.

| Friedelin XXI on treatment with hydrszine hydrate in
anhydrous diethylene glycol afforded friedelin hydrazocne XXIX
which on lead tetraacetate oxidation according to the procedurs of
Barton et al same as described in section A £ollowed by saponifie
3 sriccedimRNIII |
and the alcohol friedelan=3« =0l XXIV, The olefin XXIII was found

cation and chroznatcgraphy' afforded the olefin, A

to be identical with the product obtained by POC1, dehydration -of
friedelanw3 /5 »0Ole The products. were characterised by spectral data
and comparison with authentic samplies. The reaction sequence is

described below:

Hyo(vmim L
Hjo\Y‘Out, g t
NN

Ph(0A), . N
wC Hld 2 ‘ A ‘O/!//
: » c

\
\

X

%
4
5

omolie KOH
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" Section C | y '
In this section the effect of substituents in ring A of
the triterpencs ané also steroid as r@c;ards products éistrihu«-
tion has heen discuased. ‘
' Séct on D t
| In this section evidence for the xeactive intermediate
involved in the clefin formation has been pressnted, Based on
mercury (II) oxide oxidation of hydrazones and Bamford-Stevens
reaction ¢f the corresponding tosylhydrazeones carbocation has
been postulated as the prescursor of the olefin formation / This
part of our wo.fk has been accepted for publication s Lead (IV)

hcetate Oxidation of Triterpenocid 3=ketohydrazones, S.K. Nag and

S.N. Bose, Indian J, Chems, 29B; 000, 1990 _7.
A photo copy of the galley proof of the acceptéd paper
"has been attached at the end of the thesise

CHAPTER - ITT

Experimental portion has been described in this chapter,.

PART w IIT
PARPIAL SYNTHESIS OF METHYL 2, 3« -DIHYDROXY
LUPAN~2B8~0ATE FROM BETULINIC ACID

CHADTER & I

This chapter g:l.ves a shozt xeview en the tritezpenoid
2,3~dihydroxy 28-carbcucylic acids. '
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CHAPTER o= II
This chaptér deals with the partial synthesls of methyl
2 o( P 38 ~dihydroxy lupan=28«oate £rom betulinic ac:!.d,' the dihydro
methyl ester derivative of the naturally occurripg'Zt&. S
dihydroxy lup 28{29)en<28-oic acid XXV / Phytochemistry, 24,
1337 (1985) _7. |

Section A
This section describes the aims and cbjective of the

present work.

Section B | | _
"?his section ;iasqribea the partial synﬁhéé:!.s of methyl
2, 3x =-dihydrexy lupan-28-ocate £rom betulinic acid.
Methyl dihydrob’etuloﬂate XXVI which was cbtained by
N hydrogenation followed by Jcnes oxidation o: the methyl betulinate
- i, on autoxidation for 75 min gave the diocsphenol XXVII, MaPe
1323-33%(<Ip, = 1496°% A__. 270 mu (€, 7932 ) in methanol,

Ay 310 mu in KCH co_ntaining methanol,

KX Vi
Hydrogenation of diosphenol Wfollowed by Meerwein- ‘

Ponndorff zeduction furnished a cxystalline solid diol }Q{V“II,
C3qH50g0 reps 215°, ’)_méx 34206 (0H), 1730 (=CCOCH,) cm™'y PMR 3
§ «69=1,01 (7 saturated CH,), 3,39 (2H, &, J = 3Hz, H-C, eOH),
3495 (14, add, J = 12, 4, 3 Hz) ond 3,66 (3H, S, =COOCH,).
z\cetylatim with acetic anhydm.de-pyridine afforded the diacetate
XXIK, Caghiggls O 572), mepe 198-200% J__ 1740, 1260 (acetate)em™

?
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32 MR 2 40,780,091 (7 saturated GHy)s 1.80 and 2,04 (34,
S, =0COCH,), 4494 (11, @, T = 3 Hz, z-z-;.csa-me), 5.19 (1H, d4a,

J = 11, 4y 3 Hg, HeCymlic), 3.58 (3H, S, «COOCH, )

1 IX

H NMR observations of the d;olxié:%(& and its acetate v,é;é‘e’i
are quite in accord with their 2, 3X =gterzochemical assione
ments eported very recently / Phytochemistry 28, 1703 {1989) 7
for triterpenes 2, 3 diols.

The reaction segquence is illustrated belows

COOR, \JCOOCH:%
R+
- 1. Hy )
s 2. Jory o;d?\“/
R o7

: . o\ HO
A\A*OY\‘\,O\'QKDY\L o~ . N |
tov 75 min O/ =

1. Hoy

2. Meerweu - )\

Ponw ol ov}& éotbbcu‘w

A cet\jgaﬁon _

XXVl
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Seg _' ng

This section describes en interesting onaestep combined
autoxidation and benzilic scid rearrangement of methyl aihydro
betuz.onat@ W1 wher autoxﬁ.ﬂa’cion has been carried out for an
axtended per‘! ode

The resrrangement gave a product XXX, m.p. 255-56°;
) o 3440, 3340, 2720 en™* which has been assioned < =hydroxy
carbaxylie acid structure XXX, The compound XXX on esterification
gave the product XXXI which . hés'ﬁeen Ccharacterised as « ~hydroxy
eaters The compound XXX on treatrent witii Pboz in acetic acid 3% (
the product XXXIZ, meps 179-80% <1, 75.4% J . 1735 en™t
(unresolved band for cyclopentanone and ester) having identical
ReDsw ,rotaf;ion ané IR spectra as tho se reported in the literature
for methyl decarbaxydehydm&ihydroeeanomata {Ps de Mayo and
AsNe Starratt, Cens Je Chem., 40, 788, 1962). The reaction path
is indiéa’éed belows '

‘ Co0CH, XXV
Au*ox\J\cCtlon/;ooc

for extonmded . :
Period CZ }W‘D

- ' bD, ¢ 0
, Az ' PbD, w AcOH
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CHAPTER » IXX :
Experimental portiocn has been deseribed in this chapter.
- PART = IV

REINVESTIGATION ON THE BENZENE EXTRACT OF THE
BARK OF DISCHOFIA JAVANICA (EUPHORBIACEAE)

CHARPTER w X
In this chapter morphoiogical feature of the plants of
Euphorbiaceae fémily, Bischofia gpecies and Bischofia javanica -

blume is described.

CHAPTER o II

| In this chapter isolation of betulinic aclid as acidic
constituent and epi~fxﬁede;anoliacetate, friedelin, s =sitosterol,
£riedelanol and an unsaturated pentacyclic nor triterpene
dihydroxy ketone ag neutral.constituentsifrom'benZEne extract

of the bark of Bischofia javanica blume is desciribeds

Section A

This section deals with the extraction of the bark of

gschofia iav icaa

- Section B '
This section deals with the chromatography of the neutral
part of the benzene extract of Bischofia javanica.
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‘Sectiong C, D, E apnd F deal with the isolation and
characﬁerizatian-bf epi—friedelanol acetate, friedelin,

/&gsitoste;ol angd friedelan-3xc «ol, respectively.

Section G

This sectien deals with the isolation of an unsaturated
pentacyclie nor triterpene dihydroxy ketone.

The compound meps 205°, analysed for czgn%o# ot 442 n/z),
) 1ase 3500 (C), 1720 (CO) em™

a diacetate mepe 228°, Caaligg GH 526 m/z), ﬁ 1740 (composite
1 1 '

. This on acetylation furnished
of acetate and ketone), 1250 (acetate) cm H NMR éﬁalysis of
the diacetate showed Seven saturated metnyl groups agé-suggested
che primary snd one seccndary acetoxy group in the molecule, It
géve pogitive triterpene and unsaturation testse: 13c NMR of the
diacetate confirmed the presence of an olefinic double bond,
besides showing the presence of one keto carbonyl. one-‘CHZOAc.
'one-CHQAc groups and 26 893 hybridizeé caﬁbon atoms. Cbservations
so far made suggested the compound to be an unsatura&ed pentacyclic
nnr triterpene keto diol. ) ’

Further werk for the complete characterizaticn of the

compound is in progress.
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 Section H :
This section deals with the isolation and identificetion

of betulinic acid f£zom acid part of the extraction of Bischofia
iavanica.

CHAPTER o IXIT
Experimental portion has been described in this chapter.




