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CHAPTER = V

Isolation of 2 new triterpene alcohol, PolypodinolB,

c ;Hsbor(o( )12 28, 57 »gnd.inv.estigation on fl.ts structure 3

Fraction No. 2 ( Chapter-III, Page-|R87, Table ~ I )
on rechromatography . ( Chapter-IV, Page- 204, Table-II) and
crystallisation of the fractions 15-17 from a mixture of
chloroform and methanol fumished needle-shaped crystals
having m.ps: 165-66°,(cX ) 28,57, This new triterpene 3o
gave poéitive Libermann Burchard tesf and -a yellow colour
‘with tetfani-tromethane.« Elemental analysis and mass-spectroe
metric determination closely corresponded to the molecular
formula »¢30H500 (M*a26). IR spectrum of .&.»(Fig-J,G)‘ showed
bands at 3590,- 3510 cm"]f (O0H) and its NMR spectrum (60 Mc,.
- F1g-17) showed signals for eight methyl groups betwéen
20.8 to 1.28, a multiplet centered at& 5,40 (IH, trisubse
tituted double bond) and a broad diffused multiplet
centered at 4,36 ‘attributed to the proton attached to the
carbon containing. OH group. The coupling pattern again

indicates that this proton is attached to.a carbon atom in

2

, .
the system ~ CH=CHOH<CH,; . -
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Section A of the oxygen function s

on treatment with acetic anhydride - pyridine, the
compound 30 furnished a monoacetate 31, Cy,Hz,0, (!g}"f'_468..
Pig - 18), mp. 207 =8%, (X)) 38.00% Vhod®t 1720 and
1240 cm"41 (Fig-= 19-). Its NMR spectrum (60 Me, Fig=-20)
showed the presence of elght methyl groups between 50.8 to
1.16, a‘sharp peak at 9 2.08-(3H, .=0~CD-CHy), an ‘unresolved
multiplet centered at & 5.16 attributable to one proton
[ TH,~CH-CH(0AC)~CH,~] ..and a multiplet. centered at © 5. 45
(IH, vinyl proton),. H_enée th‘e oxygen function is present as
a'hydroxyl group which ;l.s,_»acetytable. The acetate 31 did not
show any UV. asbsorption in the region 200-300mu, Hence it is
evident from the above data that the.compound does not

contain any carbonyl : £function,

Section B 3 Nature of the carbon sketeton i

skeleten

The nature of the carbonhs!ee%eea of the new triterpene

was deduced from the following physical and chemical evidence
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describeci below, - Oxidation . of 30 with cms-pyridine complex
gave aconpoundB ‘03°H4 0(M+ 424, @19—22) ) M.‘p. 174.7500

)) g:iol"l? 25 (f£five membered. ring keboné) Fig-22) » NMR signals

(Figs-23A and 23B) at 95,38 (IH, vinyl proton) and peaks

between% 0.8 to 1.04 for eight methyl groups, Wol £f-Kishner

37

reduction®’ of the ketone32 furnished a hydrocarbon 33

(M* 410, FLg-24) mp. 169-71°% () = 13.04° whith was found
to be identical with. an ‘authentic sample of fen:n-Q(ll)-erxe25
(m."m.p.- no..depression, superimposable IR and identical mass

fragmentation p«at‘:tem) ..supplied by Prof, Berti of University

of Plsa, TtalVe . o oo oooonie e

Section C.; position of the hydroxyl . function s
The position of the oxygen function could not be

ascertained but a tentative proposal has been advanced on the
basis of available.chemical and physical evidence which are

described below., . 4 S . : ﬁi&’
' #

<

o
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-The ketone-32-didnot- respond to zimmerman s colour
-test for-3=keto- group38 angd : did not .react with any carbonyl
reagent, -The ketone was -al-so. found. to- be- .-di fferent from_
femenone .which.is. 3=keto~fem«9 (11)=ene,: Therefore, the
oxygen function is. no~t present. at'c-3.\ :

Mass Spectrum (Fig=21) of the ketone showed the
molecular ion peak at.M" 424 in. addition to peaks at w/e
| 409 (M7 =.15), .m/e._243,...and m/e 231 characteristic of a
A9(11)__ ferr-zene..syst:ex‘n..k'roe mass spectrum (Fig - 18) of
the nwono,acetai-;e- 31 was .more informative and exhibited a mass
fragmentation pattern having -the following peaks s M' 468,
m/e 453 (. M= 15.), T/e.393 (-M--15-HDAC-)-in addition to
peazks at-m/e. 231 and-ny/ e 243. The fragmentation pattern is
shown. in- chart and .again- reveals that: it is similar to that

.0f Ag(ll)

-femene system, «The.p resence-.of -base peak at

m/e 243 in both the ketone 32- and -the acetate 31 indicates
that. there-:i»s no. subs-ti'tutiénlz in. rings-A and B,

o -.-.!I‘he.».fother.:possib.l«ewal.ternativ‘e: positions for the (OH)
group .are at.C=15,..C=16..in.xing. D or.some other position in
ring E, At this.stage of. ;the-'.m,r.‘lc-.-w.e.\*-;thoughti.i-t worthwhile

to take the.circular dichroism. curve: (Jouan .Dichrograph -185)
of the ketone 32, A careful. e:_;araination of the cD cuive
(Fig~25)..0£.32 ‘.g'avoe' ,s.ome-»;;clue--.about;(.th.e_;posi_tion of th,e.

carbonyl group.. We have c_ar::ied.'out.a., systexﬁatic study of
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Drieding rrodels with c-15. and c-16 ketone ig the fem—g(ll)-
ene nucleus sz!eparately and inspection of. the respective
‘models suggest that the conpound wilth the ketone at C=-15
:would have a very small Cotton effect - probably positive =
whereas the conpound with £ - 16 caxbonyl group would show
‘a strong positive. COt’con effect. 8ince . a negative Cotton
effect is actually observed for _g. positions C=15 and =16
are ruled outs Therefore, we believe that the carbonyl
group is most probably situated-at- some pesition in ring E,
We can therefo-reput fo~mard-.rthe following partial struce
34 amd 35

tures for the new .trlterpene.and- the corresponding ketone

obtained from its oxi.dation, O

300 MHz NMR 3pect1:um of __2_ was taken aa shown in
Figs. -23A and 23B, ‘I‘he spectrum diSplays two pairs of

doublets, Labelled A and C and a strong line Labelled B,
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Spectrum (Fig-ZBB) msh'pg-iS_ _li';hi'_ir_ltegral which suggests that B
represents. three protons., .The assignment -of.A.and C could be
attributed to ‘the 12X =.-and. '12»/6.:-,proton»s. .Addition of shif£
reagent to- this sample.resulted .in-r’é.'-sh-ivft,-o.f peak B and as
more shift reagent.is .added, .a splitting of peak B into two
signals is discemibl,e;.-..It-uappea_rs that: one -o?f'-.the-prot.:ons of.
peak B move 'over'-:-to.-Jthe..vi.ci-tiilty»b:f«-.p.eakﬁgz\.».».while~-»th.e other
two protons. move.beyond:-peak .A-to.the.left, .eventually roving.
about 0,25 ppm. . This .suggests that.if the:keto. group 'is placed
at C«20 (structure -32) “then:theipesk B could ariée.-;é_roﬁ\ the
superposition of 21@.and. 19% = and 194 - protons. Thus

we propose a t;_entative-wstructure 30 for Polypodinol B.

It is worth mentioning here that the above assignment 30
is tentative and would require-considerable experimental work to
confirm, Unfortunately,;-this was -not possible in view of the

lack of proper NMR facilitites. However, further work is in
progress to finally.confirm its. structure.
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B L «': R EXP.EH’MEN«TMJ

Rechromatod
Table = I) s

Rechromatography of fraction no. 2 has been described

éh ter-11I, Page =187,

i ' _—

ra' h of fi’aéfidn NO.

(Chapter « IV, Page =204, Table - .II). Fractions 15-17(Chapter-
IV, Page =204 Table ~ II) were combinad and on crystallisation
from a mixture of chloroform and methanol furnished fine

colourless crystals of 20, m.p. 165,-669,A (o()D 28, 57,

Found 3 C, 84,47; H = 11.80%
Calculated. for CyyHge® +: - - C, 84.44; H = 11.81%
IRs 3590, 3510 cm Y . . ... . .FiGie 16

Mass spectrum s «.-M+ 426 . -
NMR spectrum (60 Me) .:$ 0,8«1.28 (8 methyl groups)
% 5.40 (multiplet, IE, trisubstituted
double bond).. - -

> 4,36 (multiplet, -CH-CED H~CHiz )

Plg w17

Preparation of -the aGetaté 31 of Polypodinol B 30 s

The compound 39 (200 mg) was dissolved in pyridine(2mi)
and acetylated with acetic anhydride (2&11) by heating on a water

bath for 3-hours. After working.up.ia.the usual. manner
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‘it gave a-solid resdidue.(185 mg) .  The residue dissolved in
benzene (3 ml) was placed -over 'a..g_:ol:urmn of aluvnina (15»~gm,
deactivated with 0.6 .ml . of 10%-agueous. acetic zeid) -developed
with petroleunm.and.eluted . with the followilng solvents

(Table = -XETT)wi o cv oo orerrin

Fuent . - . ..o .o FPractions - Residue on
50 ml each . - . evaporation.

petroleum. . i el osoen w3 w0 . 0 goldd (170 mg)
| mo_Po 204-600
| Further elution with moré polar soclvent did not

yield any-sclid-matexriale..: :vimm

Fractions 13 were combined and on crystallisation from a
mixture of.chloroform and methanol. furnished. colourless

nyétal.s of Ql.-»-.m’.p.-.- -20,7--'.'.89.-,:.'(0<')"'D"3800.0:0-. .
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FOUR@ 8 15, ior i i i o - .Gy 824117 H, 11,07%

e . Pig = 39

Méss spectrum g . ‘-M.*‘AGB, s Blg e 18

IR ;.. -1720, 1240 cm”

NMR (60 Mc)s - & CoB = 1.‘16: .(8‘metﬁy1 groups).

| | .5 .2.08 (3H, ~0=CO~CH,)
§ 5.16 [multiplet, «~CH-CH(OAC)=~CH, =]
& 5.45 (multiplet, IH, vinyl proton)

- Fig.=--20

Preparstion of -the ketone-32-of: Polypodinol B.30 ‘with chromium

trioxide - pyri

- Axsolution:of: -the.Polypodincl B 3¢- (200 mg) '_in pyridine
(2 .ml)--waswadded- to-chromium-trioxide. - pyridine conpiex pre -
pared from-pyri-dine(2-ml) -and:chromlum trioxide (200 mg) and
"~ the <Mxtu—rev‘.v}as‘»v-k-.q)»t},z..at‘:mcmw.»tezrp erature for -12~hours, The:-
product (170 mg) '.cbfai-ned. after working up in the usual manner
ﬁ'as‘diésollved in benzene (3 ml)y.and placed over a coclum of
valumina (15 .gm,-- deactivated with.0.6.ml- of 10% agqueous acetic
acid) -develoPed_-.with_-_p»etrol:eumz. and.eluted with the following
solvents-( Table- w. "o 251 WSSO S
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Taple . XLV

Eluent =~=-- .. . - Fractions . Résidue on
50 mi each evaporation
Petroleum. . . - 1= 30 Solid (130 mg)

- mep. 171-73°,

_ Further elution. with more p@ji-ar solvent did not

yield any solid ma.t-;eri-_al o

Fractions“ 1-3 were comb;.ned énd oh érystallisation from a

mixture of chloroform and methanol fumished colourless crystals

P < Yt
of é_z,o Me Ds 174x75¢ Y'."' C ey

Found 3 - |  C, B4,81; H, 11.42%
Calculated .-fo-r-:caol—heo $ .G, 84,84; H, 11, 39%
IR s 17 25;cm'_»',1 -{£ive membered. ring ketone) Fig =22
Mass spectium-s M* 424. ' Fig =21

NMR spectrum s g 0+8 =-1.04 (8 methyl groups)

(300 MHZ) --- -
& 5.38 (if, vinyl proton)

Figs-—23A and 23B
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Wolff - Kishner Vre‘duction"w of the ketone 32:Preparation of

The ketone 32 (200 mg) in diethylaélglycol .(3c_) mi) was
refluxed with hydrazine hydrate (2.3 ml) for 30 minutes, After
s;ddition-:of KOH-(200 mg) -the mixture was fﬁrther refluxed for
one hour.nTher.:copdens-er vwas_vrermve-d-- and the mixture was heated
to 190°. After refluxing fof another 2% houré the reaction
mixture was. cooled, - diluted with ‘water when .a solld separated
out, . The solid (180 .mg) -dissolved in. petrbl eun -Was placed over
a column of active .-alumina' (15 - gm) -dével-op‘ed with petroleum and

eluted with.the following. solvents .(Table = XV).

Table = XV

‘Eluent.... ... ... - . - Fractions . - Residue on
o .50 ml each o evaporation
Petroleum e o e T3 N . Solid (145 mg)

m.p. 164-68°,

Further elution with m'oré-p'olar _sbivént did not

yield.any solid materiale-: - - wiiie osrm
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Fractions 13 werew.coxﬁbined.‘a'nd on crystallisation from a
mixture of.chlérofcrm -and. methanol. furnighed colourless crys-
tals of 33 which.was.found to.be identical with feme<9(11)-ene. -
(no m,m.p. depression, superimposable IR and identical mass

fragmentation pattern,. Fig-fo\ B == = supplied'by Prof, Berti,

1

Found s R C, 87.68; H, 12,31%
Calculé;f;ed for CyHey 3.7 C, 87.73; H, 12.27%
Mass spectrum 3. - M 410 : Fig = 24

Attempted acideisomerisation of the ketone:32 3

. To the ketone.32-(25.mg) -in ‘giacial acetic acid (3 ml)
was added 6% hydrochloric acid (0.5 ml) and heated on reflux
for S-hours. The reaction mixture was diluted with water and
'after usual working up.gave a- crystalline solid (17 mg) which
. on crystallisationw;fmm a mixture-of chlorofom yielded needl e=
shaped‘ crystals, ~'m\.-p. 1‘74—75 +- This compound was ldentical with

the starting ketone 32 (m.m.p. and . IR)

Attempted selenium dioxide oxidation §‘f the acetate 31

To.the acetate _:3_3.. (200.mg) in glacial acetic acici (50 mi)
was added Se0, (200 mg) in 96% acetic.acid (5.2 ml) and heated
under refulx for 24 hours., The reactién’ mixture was filtered and

the filtrate diluted with water. The aqueous solution was extracted

)
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with ether, washed with s'odiumbicarbdnate and then with water
till. neutral. .Evaporation of the solvent gave a solid residue
(175 mg). .This compound- on.crystalllsation from a mixture of
nol )

chloxoform-and. metha_}\; -gave crystals, MeD. 207-8° which was

. found to:be identical with the starting compcund {(m.m.p. and IR)



