SUMMARY -

The work embodiea_in the present };‘nesis has been

divided into four parts

D

PART w T =

‘Chaptel = I 3 1n view of the fact that the presgnt disser-

tation deals in part with a successful partial synthesis
of dimethyl dihydroceanothate, it was felt pertinent to
prepare an up-to=date survey on the isclation, ‘structure

and stercochemistry of ceanothic acid 2. This constitutes

the subject matter of Sections A,B and C of Chapter -T.

M,

COOH

Chapter = 11, Sgction. A, deals with a short paview on p;cevious
attempts toward the partial synthesis of ceanothic acid A.
_&@M dasci'ibes a successful partial synthesis of dimea
t‘nyi ﬁihyciroceamth'ate £II 8. Autoxidation of methyl &ihydro-
betulonate I3 by passing a stream of oxyyen in presence of
i{-_gg_g_:_.butoxs".de in gg_zjgabutanol gave the diosphenol JIb, m.p,
131—33°-f g«)D - 1,.'.91;60.' The diosgphenel cn oxidaticn with 30%
hydrogen peroxide gave the seco-acid IIa, m.p. 175-77°,



(ii)

nujol -
YV nax 1710 and 1690 (COOH) cm

diazomethane afforded the trimethyl ester IIb, m.p. 146-470.
1

1, which on methylation with . '

o Mol 4445, 31925 (~Co, Me) e ¢, identical with those

max .
reported in the Ydterature for the trimethyl ester of the

seco « A acid derived £rom dihydrobetulic acid (L. Razicka

and 0. Isler, Helv,Chim, Acta, 19 506, 1936), Dieckmann condensae
tion of the trimethyl ester in presence of K-tert.butoxide in
benzene solution under nitregen blanket (B.Fuchs and H, J. 5
Loewenthal, Tetrahedron, 11, 199, 1960; H. R. Nace and

A. -He Smith, J.0rg.Chem, 38, 1941, 1973) gave a gumry product
which on chromatography over -alumina géve methyl 24 -«methoxye-

f-:earbonyl-B-bxo-Ml)-ncrl'upan-za-oate ITis, MoDe 191-923°,

() 89° and its epimer IIIB, mp. 175-77°, () 42° in

the ratié of 17:1. The high yield of the/B- ketoester ._z_z_zg

with the desired stereochemistry in this reaction is significant
and is at variance with the observation of Dade et al (R’.-A.
gade, Pe Ke Grant j M J. A. McGrath, J.J.H.Simes and M wootton,
Aust.Jd, Chems 24, 621, i971) who stated that methyl 20{=methoxy-
Carbonyle3=065%0=A(1) =no rlup=20 (29) ~en=28=0 ate (dimethyl dehydroe-
ceanothate) was rapidly epimerised by alkall to an eguilibrium
mixture containing 40% of tl'eé starting material and 60% of the
isomsa;r epimeric at C=2, |
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/CH3

Tia, 7?1 'Rq =Co0Me , R)_> =0, Rg=H, R= .‘.(H\Cﬂ
‘T A » Ri= Ry=ceome, f )-o Rq-—H, Rz s m(‘c'% ~ /(3
W&) Ri-?4 oo MQ. 3 RL-—QH 23_'125-— )’R— e cﬁ\ci‘:%
Iid, Ri=R4=CaqMe, R3=0H, R,=Re¢ = H)R = w w:‘(cig
i

[

—

2N\~ Ri=Rx = R, - — wen’d
Q) R3>-07 R4 s5=H, R|_ omMe , R= W\C‘%b
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The /3 -keté-esté? ;ﬁg ,oh reduction with sodium boro-
hydride in methanol-dioxan. solution gave a mixture (TLC=two
spots) which on chromatogrsgphy over aluminag first élut;ed
(benzene ; petroleum 3;2) a solid IIL G, m.p. 261-63%, (),
22°, » POl 4955, 1725 on! 1dentical with an suthentic
specimen of diméthyl dihydrocceancothate supplied by Professor
p.de Mayo. Further elution with the same solvent gave another

1. The yield of

solid, m.p. 140-42°, v;:igl 1750, 1725 cm
t;.his material was not éuff.icient £or'NMR»stl:udies but by

analogy with previous work (R A, Eade, P. K. Grant, M. J. A.
McGrath, J. J. H. Simes and M Wodlton, Aust.J.Chem, 24, 621,1971)
it is believed to be the C=3 epimer IIid,

o attemps were also made to prepare the Aketo ester by
carbomethoxylation of the Ae-nor ketone Iile at C=2, Carbomee
£hoxylation react'iéh on the ketone with dimethyi carbonate

Q:és carried out in presence of sodium methoxide, K-tert.butoxide .
and sodium hydride in variocus splvents but so far the reaction
did not meet with success (sS. J. rhoads, J. C. Gilbert, A. W.
DeCora, T, R Garland, R J. Spangler and M J, Urbi ghkit,
Tetrahedron, 19, 1665, 1963; Je Ao Marshall and Ne. Cohen,
J.0rg. Chem,, 30, 3475, 1965;°E J. Corey, Rajat B. Mitra gnd
Hisashi "da, 86, 485, 1964; H. O. House, Modemn synthetic
Reactions, W. A.Benjamin Inc, 1972, page « 546 and references

cited therein),
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[ A preliminary account of the work was presented at the
Symposium sponsored by Indian National Science Academy and
Calcutta University, 1975, held at Calcutta, (Abstract No.A27).

A short comunicationl embodying the results of this
work will be publishéd in September lssue, 19795 of Indian
'J‘curgxa; of Chemistry ( REPRINT NO. 4)_’_] .‘

B. Part = 11 o
Chapter - I, Sections A=-D deals with an up-to-date

aurvej of the syntnesis of 2, S;Gﬂs of trite;penoids. sect.ion E
cons.titute:a.shcrt review on autoxi&étibn and isomerisation inm
ring A of t;.;:i‘tez’penoids. sectiéon F deals with a short review
“on 2, 3=dlhydroxy triterpene acids fmm natural sourcés.

Chapter «1I describes an unambiguous synthesis of methyl dihy=-

droalphitolate (section B) and 26, 3f dihydroxy betulinate
{section C) starting from betulinic acid, o |

Methyl dihydrobetulconate IVa (Sectieﬁ B) om autoxidation
gave the diosphencl IVb, m.p. 131-33°, (o()}:9 - 1.96°, Acetylation
of the diogphenol ,follo;aed by hydrogenation gave the correspone
ding 2 X -acetoxy .. 3 Keto-dihydro-betulonate IVC, m.p. 223-25°,

_ (O()B + 32, 560._ This compound was kept overnight .on a basic ‘
colurn and after eluting it with benzene afforded a new product,

Me Do 228-30°, which has been és;signed structure I'Vd.' methyle
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Z-K.em-égécemxy Hihydmbetulipate'. This is' formed by migration
of the acyl group from 2o(eposition to 3f -positien, 20~ acetoxy
methyl dihydrobetulonate IVC on sodium bomhydri de. reduction in
methanol-dioxan solution at pH 8 to reduce isomerisatiom gave
a crystalline solid IVe, MePe 259.61°, (o()D - 7.14°, The latter
. on hydrelysis with a. 15% methanolic potassium hydroxide solution |
“afforded a product which on cﬁhmmatcgraphy gave é crystalline
 solid ZVE, mp. 230-32°, indistinguishable from an authentic
gample of methyl dlhydroalphi mlaﬁe supplied by Prof, E Ritchie,
The infrared spectra of the two compounds were found to be

- 4dentical throughout the entire range,.

:LVO) Ryi::??z:.H 7§2>:O I_,VQ, Ri= 0Ac; Ry=R3=H , 'RZ}:QH
v Ria_. ' — | .
it .Pz_?-o, ! i;2>=._0 - e, 'Ri-‘: 0H) Ra=Ra=H , Rg=0H

_Tf_\Tt, RI =0Ac,;, Re=H,R4=0Mc H,Kj.;?r-:iigzﬁ ) Ra=R4=04

—I_V_O:') ﬁ;}: 0)‘713::#) ?4 = Ghe EQ; R,: Ry=H ; QL:__ @2‘}: Oﬁt’



SN
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Tha' &esphenbl ;t_V_i_o. {section C) on sodium korohydride
.‘géduetian in. methanol solutiocn gave a cén‘pound Ivd, 261-6,3°,
(a()D'_zi.ez". Vinax 35250 3360, 1720 en™}; diacetate Ivh,
mp. 186-87°, ) oF 1745, 1720, 1258 e}, mxamination of the
-NMR spectmm of the diol ahcwed a multiplet at about 3. 20 ppm
assigned to C3 - H and a broad unresolved ‘maltiplet at about
4,5 ppm (C2=H) which collapsad to a_double.t (T '=3,7 Hz) and
a'.hmultiplet: (£J=6Hz)" respéctive].y ﬁpgn e:ﬁchange of hydmxyl
,protc;n w;th D06 Fhus the hy&:@xyl'gmup at C=3 is eqguatorial
I(Ha) and the one at C-2 is axial (He). In th‘e. NMR s;;.ectrum of

the diacetate LVh these signals were shifted to a downfield to

. 4.8 ppm (doublet, J = 4Hz) and at sbout S.4 ppm (broad multiplet).
The sigﬁéla for the ester group and the acetate gmup appeated

st 3.65 ppm (3H, singlet) and at 2.06 (6H: singiét)’ opm, Thus

the assignment of the structure IVg for the NabH, reduﬂtibn
pmauct is consistent with MR results, ‘I‘he mechanism fer the

| exclus;ve for_mation of the 2 [3 ’ 3/3 ~dlol has been discussed,

QEQ;EE&:_I Gescribes the m:ﬁahology of the fer polypodium
- juglandi folium bon . ' ' :

Chapter«-I1l gives a short review on the ‘chemical cons tituents of

fems of Polypc'diac:@ae family.
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Chapter - III deals on the investigation on the neutral part

of the benzene extract of the femn Polypodium juglandifolium

and isolation a}-“ two new triterpenes -« polypodinol A, C3°H500

Ve

and Polypodinol ‘B CBOHS along with fem-9(1i)-ene, filicene,

cyclolaudenol,. ne:ifo].iol and /@- sitosterol and detecticn of a
new triterpene, 032P1540. in the cyclolaudencl fraction from
masS=gsp ectmmetry.

Chapter « IV descrlbe& the investigations on the structure

eluciddation of polypodincl A, CBOHSO 0 ) !

_ Polypodinol A ¥a, C3OH500. MePe 223-25°, éave a positive
Libermann-Burchard test and reddish brown colour with TSM. IR
spectrum of .Y.a showed bands at 3605 cm (-OH) and its NMR
spectrum showed signals at g 0.8 to 1. 28, a multiplet centered
at & 5.40 (1H, trisubstituted double bond) and a broad ai £fused
mulf:!.plet étgel.do attributed to the proton attached to the
carbon containingg the ,';OH gmup.‘rhé coupl incj pattern indicates
that this proton is atﬁached to a carbon atom in the system
'-t'zl-z-c_z_-_nH-Cliz-. Oon treatment with acetic anhydride-t‘:yridine it
- furnished a monoacetate ¥b, © 32 52 o (M v 468), mype. 203-4°,
(OOD - 83.72°, » nu jol

max
spectium showed the presence of elght methyl groups between

1725 and 1245 (-0COCH,) cm ml 1es AR

® 0.8 to 1.16, a shawp pesk at $2,00 (3H, =0.(0.CHy), a multi-
| plet at 85. 45 (iH, vinyl proton) and an unresolved multiglet
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centered at  5.20 L Iri,-éﬁ-cg-(om)-c 2—]

Oxidatién of Vg with Cr03 - Pyridine complex gave a
compound Y, CyoH,q0 (M* 424), m.p. 221-23%, (oK) + 16.66%;
» Mol 31730 (six menbered ring Ketone), NMR signals at
% S.40 (1IH, vinyl protony and peaké betweén 50.8 to 1.04 for
elght methyl gmupzs.. wel ££ Kishner reguction of the Ketone
under anhydrous condition furnished a hydmmcarbon (_r-f" 410},
m.p. 168=69°, (Oﬁ)ﬁn 16.6° and this was found to be identical
with an authentic samle of feme9(il)~ene (m.mp., IR
comparisonj., 'I'hi.s experinent established that the triterpene

was a hydroxy derivative of A?"‘“_ fermene,

Va, Ri=0H, Ra=h ; Y, ;= 0k , Ry=H

?

-V-C ) f';zi>:° sy Vd ) Ri=Ry=H
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The position.of the oxygen function was established from
the follc&iézg obgservationsg, The iaosition of the oxyyen function
may be ét'C-S. C=6, C=7, C=15 and c~16; Of these pdssibilities
the first bne was eliminatéd since the Ketone Yec did not respond
to zimmerman's colour test for 3=Keto group nor did it react
Meveaver, it was meat tdemticad with 3-kelo-feam-ali)—ene, Spectva
with any carbonyl reagent.,The study of the mass sqfib%ea of__v_b_
and Ve indicated that the oxygen function was most probably
present in ring B either at C«6 or C-7. The compounds Vb and Vo o
exhibited a.masé'peaié (Chart - A) 257 K for Ve and 241 K for
¥ (formed by the loss of acetic acid from the ion K). In
addition to species K and its further deconpdsition products
the spectra ¥ b and Vo showed a very sbundant fragment at
271 L for ¥Yc and 255 L for Yb, This type of fragmentation pattem
angd other evidences diécussed earlier can be explained by
assuming the presence ‘of\ hyarox'ylic function at ring B either
at C-6 or ét ¢-7. A careful examination of the circular
dichreism curve of Ve established the position of oxygen funce
tion at C=6, 30C MHz NMR of Y was also taken which is also

in conformity with the structure Vg for the new triterpene,



'va, R= on(ﬁ) #
e 271 L
Yb, R R =0 (8),H | ol&S’L%K AcOH)

Ve, R=0 R om,(w

L4

4

L
moje 257 K (R=0)
e 241 K (L=A0 H)

R = 0B, (H)
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Dehydration of Va with POCLl, - Pyridine afford=d a
single product VI, mp. 157-58°, no UV

—
-

absorption above 220 nm, NMR spectrum showed the prasence
of two vinyl protons (two multiplets, one éentered atBS. 28
and the other at é 5.44), Cormpound VI on acid isomerisation
afforded an olly compound which did not show any UV absorption
above 220 mp. The formation of a single product VI during the
process of dehydration indicated the /3-&131 orientation
of the hydroxylic function at C=6, NaBH, reduction of the
Ketone Ve gave the epimeric élcohol. Me Do 200—1°: acetate,
Me Do 177-79°. oxidation gave back the original Ketone, This
also established that the reduced alcohol has the 6 eeguae-
torial conformation, |
chapter - V deals with investigation on the structure of the
new triterpene polypodinol B, CSOHSOO’

In addition to Polypodinol A, a new tritezpene POl ypo=-
dinol B, CBOHSOO' My Pe 164-66° has been isolated, It gave a
monoacetate 032!{5202 (,M*lﬁﬁs). Me Do 207-8°, (0()’D 38,00°,
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Oxidation of .Pol:.{poidinol B gave a Ketbne. Cyotlya® (M ¥ 424y,
e Po 174-_-75° which on We Ko reduction géve a hydmcarbon.‘
mep. 168-69° identical with fern=9(fij-ene. Thus Polypodi=
ncl B is also a hydroxy derivati{(e of A2 _cemene, .

Mass spiectrum of the Ketone showed the molecular
ion peak at M ¥ 424 in addition to peaks at m/e 409 (M *-15),
m/e 243 and /e 231 characteristic of a AQ(ll)a fermene
system, The mass spectrum of the moncacetate was more infore
m\ative gnd exhiblited a mass ﬁragméntation pattern havig thei
following peake 3 M 1468, m/e 453 (M T=15), m/e 393 (M4-15~HDAC)
in addition to peaks at /e 231 and e 243, The fragmentation
pattern revesled that it was similar to that of A2011)
fermene system, The presence offgqé\se peak at mfe 243 ih both
the Ketone and the acetate indicated that there is no subs-;
titution in rings A and B, 1

The -other po;sSible altemative positions fdr the (OH)
group are at C=15, C=16 in ring D or some other position in
ring =, CD curve of the Ketone showed a negative Cotton effect.
Ingspection of Drieding models of C=15 Ketone and C=16 Ketone
suggested that both would ;::how .a positive Cotton effect, Since
a negative Cotton effect is actually observed for the Xetone,

positions Ce=15 and.C=16 are ruled out, Therefore, we believe

that the carbonyl qroup is most probably situated at some

i
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position in ring E From an examinaticn of the 300 MHz NMR
spectram ¢f the Ketone we have proposed a tentative structure

Yia for the Ketone and Vib for the triterpene Po\a‘:oaim\. B. -

The stereochemistry of the -OH group has not besn settled,

CD curve and 300 MHz NMR spectrum of the Ketone has been dis-
» ®

cussed, Further work is in progress to artrive atﬁfirm Conclue

glon about the position of the (OH) group.

[A preliminary acgount of this work was presented at the

"sclence Congress Association” held in Nagpur, India (1974)]

Chapter = VI describes the detection and strifcture deter-
mination of a new triterpene « g cyclolaudenol homologue
0325540 by mass spectrrometry,

In Chapter - III isolation and identification of

cyciolaudenol hag been mentioned, It has keen shown that the
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cyclolaudenol f£raction was a mixture of two compounds (TLC).
But by careful fractional crystallisation of thelr benzoates, -
one of the components was isolatad as cyclolaudenol benzoate.
The original mixtuge {A) on acetylation gave an acee
take (B, té.,p. 10‘7-»8-0. €o(.\n 55, 17°. Hydzxogenation of the
mixture gave a compouind (C), ki 132-33°, whica on aéetyla—
tion gave an acetate (D), m.p. 127-28°, Oxidation of the
criqmal mixture gave a mixture of Ketones (%), m.p. 107-3°,
Mass speatra of the original mixture {A), its acetate (B).
the dihydroecompound (J) and its acetate (D) were measured
and it was observad that along with cyclolaudenor (M ¥ 440)
| a second cemponent havin-g M * 454 , that is, a new triterpene
alcohol was ni‘eswt. The mass spestrum of this nes compound
has veen fcuad to correspond very closely totﬁ(?ﬁg{olaudenol
___;,aand are in agreemmt with earlier findings (p. Benveniste,
L. Hlxth and b.Ouris.son. ?hytochem.. S, 31, 1966; H, E, Audier,
R Barigelmans and B, C, Das, Tetrahedron Letters, 4341, 1966;

R.Te fplin and G, M, Raruby, J,Chem. Scc. (B}, 1077, 1966)

Mia, R=
;_’11(97 R=
Viie, R=
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The uz{fzs:”afl‘ feature of the spectrum (Chart B) of Cyclolaudenol
VIIg is the intense fragment (a) at m/e 300 and have the
composition ‘322336 and corresponds to the loss of ring A plus
one hydrogen atom since it remains at m/e 3000 in the spectra
of the corresponding Ketons, This i§ formed. £rom the rpolecul'-ar
ion w/e 446 by a one step process, Tﬁe other frayments, besides
the loss of a methyl group (m/e 425), water (m/ev 422) and
mathyleplus-water (m/e 407) ar_iée frem Me-18 £ragment and involve
cleavage of the side chain - (b) w/e 379'(.M-28-03H7-). (C) w/e
353 (M—l&-C&H{f"). A further fragment (e) m/e 175 common to all
spectra, corz‘ésppnds to the loss of botb ring A and the side
chain, another significant peak (d) m/e 315 (M-R-) is common to
Cyclolamdenol VIlg, its homologue MIIL and its dihydrdderivativeg:
Viic which arises by éliminatimj of thgroup from M, ‘The most ”
plausible ﬁtechanism {McLafferty, Cﬁem. Commurl, » 78, 1866) for
the formation of these fragments is depicted (-'ls'ax’gh a) where
initial icumisation of 9-16 bond relieves the strain imposed on
ring" B, f£ission of the ac‘ti’vated 5=-6 bond followed by transfer
of one of the activated C-nli hﬁ(drogén via a "M Laffefty" type
of rearrangement. |

The mass spectra of thé new C-32 triterpene VIIb (M "'454)
and its dihydrocompound VEi¢ has becn found to contain ‘all the

peaks (Chart B) characteristic of Cyclolaudenol'igﬁht in this case



’R: (M”j 440)
Vi b, R= CoMia (M* %43
9 R = dio Hai (M'* 45’6)

4
_CM * fib’o\ i
_— , —_— Ho ¢, i .
. l/_l_ia7 /wa‘lZS" Vi )/WL/@ 422 wia,@ﬁmcf Vile *
T, medd9 VL, mp 435 () Mfe 15 Ix
Vire, w2441 Vi c, rw/q 4R o | —iho T

, N S . °
MRSl LENPIPN WM 297 ]

Viia / 407 V“Ck)CL) fm{Q 537 Viab) m«/@ 3]
Vi b, / e 421 WL, (c) me %7 vl (e 393 V0o () Mfe 300
VT by *) /w/c 2

Viie, w/& 423
Vil e (cv lw/Q 316
¥ [—TRe

(@ mfe 175
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the pesk found by loss of s’idé chain M Y- R for compounds
VIIb and VIIc was at 315 indi'c‘ating the presence of an extra
carkon atom in tha side chain, The intense fragment at xq/g
314 for VIib have the conposition..cz:sﬂsa‘ and corresponds to
‘the loss of ring A and one.hydrogen atom since it remaiss

at 314 in the masé spectra of thé corresponding acetate and
is moved to m/é 316 in the gpectrum of the corresponding

dihydrocompound VIig . A further fragment gave a sharmp pesk

at m/e 1785 due to loss of ring A and side chain. This also
corrolirates the presence of the extra carbon atom in the side
chain, In addition to these peaks, the peak at m/e 315 (M +-R)
for VIIb and VIIc and at mfe 357 for the acetates of VIIb and
Viig again established the preéence.of the extra carbon atom
in the side chain (R} of the cYclol‘audenoI nucleus, The other
major fragments, besides the loss of methyl ra@ical (m/e 439),
water (m/e 436) and methyleplusewater (m/e 421) are from M=18
fragment and involve cleavage of the side chain, These peaks
are exhibkited at m/e 393 ( EVL-lB;C3IrLI-) and e 367 (M-lB-CSI-Ig).
The sppearance of these mass pesks has been explained,

The position of the double bond (=CH,,NMR) in the side
chain at 25 (26) position may bz tentatively assigned from
thé mass gpectrum of VIIb and its acetate as the M-84 fragment

observed in the "McLafferty® rearrangement involving 24-28
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/
double bond and the C=20 hydrogen has been found to be absent
in the Spectrkl of VIIb and its acetate (d. Bergman, B.0.,Lindgren

and C. M, Svahn, Acta, Chem..Seand,, 19, 1661, 1965)

ALl tﬁese facts-has been discussed in detail in
Chap i:er =_VI and eétabiished beyond doubt that the C-32 come
pound contains a cyclolaudenol nucleus with the extra carbon
atom In the side chaln, |

on biogenei:ic gmuhdss the new triterpene has been
.tentativel'y as:siganéd'st,mctura VIII. A mechanish for the bic-
synthesis of this naew tritermpene in the fem Polypodium

juglandifolium has been pmposéd.
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" E"\ preliminary account of ’_c‘nié work was presented at the
. wConvention of chemists, CSIRs Indis, 1974 held at Madurai,
( REPRINT NO., '3):" o .
Chapter — VII : Mitra et al { G,N.Pandey and C, R Mitra,

Tetrahedron Letters, 1353, 1967) converte_d nerifoliol IXa
to the correspondiag aldehyde by Sarret oxidation and
recorded its m.p, as 76°, They reduced this aldehyde by

Wol ££ « Kishner reduction and obtained a hydrocarbon m,g:,
190-92°, (0()29' + 36° which they reported was same asia

hopane , We repeated thelr experiment with hydrated Cxo3-
Pyridine comlex and the product obtained after chromatogra-
phy was found to be identical with iscadiantone, The mother “
liguor after crystallisation show=d the presence of botﬁ

- adiantone and iscadiantone (TLC), However, Sarret oxidatibn
with anhydrous Cr0.- Pyridine complex accoi:diﬁg to the |
’ procedure of Ratchiiffe and Rodehorst (Ronald Ratcliffe and
Ronzld Rodehorst, J,0rg, Chem,. 35, 400é;7°afforded a single
compound, m.p. 205-6%, » MOl 2735, 1730 enl; M * 426, nMr
spectrum of the compound showed a peak at 8 9,65 (IH) |

alde ove .
characteristic of one proton, Wolff-Kishner roauotion of tha

al dehyde IXb gave hopan@, mMepP. 218-19° identical with an

authentic sample (IR),
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The above obsenratiohs are quite at variance with those
reportea by Mitra et al and suggest that the oxidation proceeds
by different r_nechar;isms depeendingbn the reaction cand%tionaj
This rc—:*action:\sbeing studied in detail to arrive at the correct
mechanism of the reactions. ' |

We héd also planned to prepare nerefoliol tosylate IXe
by the usual procedure with highl.'y purified p-tclusne sul fonyl
chloride and pyridine at room temperature and then convert the.
tosylaﬁa to hopane bﬁr LAH red&ctiono But during this préparation
we failed to isolate the desired tosylate but instead obtained
a compound, M.p. 221-220, which gave a positive test for halogen,
structure IXd has been assigned to it from elemental analysis,
IR NMR and mass gspectral studies. In this caée we £ind that
;che normal reaction is retarded and instead a different reaction

takes place giving a product by substitution., A probable



{ xxii )

machani sm for the formation of IX3 has been sugdested.

Te PARET « IV 3 ] _
Part = IV descrikes chemical investigation on some Indian

plants,
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