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CHAPTER- V 

"' Isolation of a new triterpene alcohol, PolypodinoLB, 
0 

c30a50o,··(o( >n 28.57 and.inv.estigation on its structure : 

Fractiqn No. 2 ( Chapter-III, Page-tg'7, 'l;'able - I ) 

on· reohmmatography. ( Chapter-IV, Page-:Z.,.o4. Table-II) and 

crystallisation o£ the f.ractions 15-17 · ftom a mixture of 

chloroform and methanol fumi-shed needle-shaped crystals 
Q I 

having m.p. 165-66 · ,-.(o() 0 28.,57 • This- new tri tetpene ]Q_ 

gave positive ~!hermann ·Burchard test and .-a yellow colour 

with tetrani·tmmethane•. Elemental analysis and mass-spectm­

metric determination clo.sely corresponded to the ITDlecular 

formula c30a50o (M+426). •.... I-R sp.eatrum of .~o(Fig-16) showed 

bands at 3~9o,·. 3510 cm-1 .(OH) and. its NMa .spectrum (6Q Me, .. 

Fig-17) ·.showed si.gnals ·for .. eight methyl . g.roups between 

~ o. 8 ·to· 1. 28,. a multiplet centeJ;ed at.S s.-40 (lH, trisubs­

tituted double .bond) and a.bmad· diffused multiplet 

centered at~ 4 •. 36 ·attributed. to the proton. attached to the 

camon containing • OH gmup. _ The coupling pattern again 

indicates that this proton. is attached to .a camon atom in 
I 

the system- CH-Cjp-H-CH2·· . 

30 
·""--
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section .,A : Nature'" of -the-oxygen -function. a 

On -treatment with .acetic anhydride - pyridine, tll.e 

corrpound-~ fu.mished a monoacetate ~,- c32H52o2 (M.~-_468• 
· · o o nujol 

Fig - 18), m.p. -207 -8 ., (o() 0 38.00 , '))max · 17 20 and 

1240 cm-l (Fi-g·-- 19). Its NMR spectrum (6o Me, Fig-20) 

showed the presence of eight methyl groups between So.8 to 

1.16, a·sh-a·J:p peak at~ ·2•08 --(JH, ·.-o-co-ca3), an u~resolved 

multiplet centered at~ 5.16 attributable to one proton 

[ IH,.;.C!!-CH(OAc) -ca2- J _-and- a multiplet· centered at~ 5. 45 

(IH, vinyl pmton). Hence the .oxygen function is present as 

a hydmxyl gro\lp W:hich ~s.-acetytable. The acetate 31 did not 

show any UV abso.tption in the region _2oo-300mf- Henc~ it is 

evident from .the al:>ove data that the -conpound does not 

contain .any caxbonyl. ,function. 

30 

Section B $- Nature of the ca.tbon skehlton a 
.s kQ.L12-t-crn. 

The nature of .the carbon sket.een of the·n·ew tritezpene 
" 

was d~duced from the following physical and chemical evidence 
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described below •. oxidation. of lQ. with CJ'.'0 3-pyridine conplex 
. + /.; . . .· ... . 0 

gave a,··eonpound·AZ,,-··C36a48o ·(M 424, .Sig.-21!), m.p. 174-75 , 

y ~~0~1725 (five· membered ring keton'e; Fig-22), NMR signals 

( Figs-2JA and, 23B)· at ~-5. 38 (IH, ·vinyl pro.ton) and peaks 

between·~o.a to 1.0·4 for eight methyl groups. wolff-Kishner 

reduction 37 of the ketone.l2, furnished a hydrocarbon ·~ 
. + . 0 . . 0 
(M 41o., Fig-24) m.p. 169-71 , (o<..) 0- 13.04 wl'i:b was found 

to be identical with, an 'authentic sarcple of fem-9(11)-ene25 

(m. in.p. no .. depression, superinposa:ble I R and identical mass 

fragmentation pattern) ... supplied. by Prof •. Berti of University 

of Pi sa, I.taly. , .. ·- .. · .;,., ...... . .. -~ .. ·- ".• .. ' 

32 33 

' 

Section .. c. -1 Position- o·f the hydroxyl. function : 

'!'he position of. the oxygen functiop. could not be 

ascertained but a tentative proposal has been advanced on the 

basis of available .chemical and physical evidence which are 

described belo\..r. 
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. -"The-ketone-.:!.a,·=did•no.t respond to Zimme.r:man•s colour 

38 test for-,3-keto ... group - and 'did not react-with any carbonyl 

reagent. ---The--ketone- was al-so- found to- be-- di·f.ferent from 

femenone .whi-ch.-is .. 3-keto•fem-9 (11)-en~.:_, Therefore, -the 

oxygen -function· is. no-t p res·en t -at _ C- 3 •. 

Mass spea.t.rum ._(Fig""21) of the ketone showed the 
.. '' 

molecular ion .. -p e_ak -at , M+ · 424 in. addition. to· peaks at ·nV e 
:+ . . . - ' -

409 (M ....... 15)., .lo/e.24.:Land-ny'e -231 characteristic of ~ 

& 9 (ll)_ femene systefn. .The m~ss spectru~ (Fig- 18) of 

the mono acetate- 31.was ,rrore informative and Sxhibi ted a mass -
fragmentation pattem.having =the ·following .peak~ a M+ 468

1

, 

m/e- 453--(· M""'" lS-+,- ,rq,~e,.39~ (,-M---15-H>AC:--·l·--in addition to 
• :. l.. ' ' 

peaks at 'Io/-e --231 $and·Ary'e,--~~3~ . The. fragmentation pattern is 
Tii ,. 

shown- in~chart-~and-·again.=reveal-s--that:.it--is -similar to that ,.. 
9 (11)_ . ' ' . . of A· .. ---- -femene -system.-.,The--presence of--base peak at 

m/e -243 in bo-th ,the ketone-·32- and the acetate -j!_indicates 

that. there· is ·no- subs-ti tu-t:lon, in· ririgs- A· and -B.:. · - -

-_ Ther-other:-possibl.e-- alternative: positions .for the (()H) 

'group .are at-. c-fs·,.,.;,c-16-.. in ri-ng,.p. or,.some· o-ther pos:L tion in 

ring E~ At t:his- stage ·o.f."the--.wc.rl<:..-.w,e. =thoug'tlt .. i-t worthwhile 

to take the.-ci.rcular- di.ch.te:L·sm.- curve· (Jouan -Dich:rograph -185) 

of the ketone 32. A -careful. exarcd.nation of the 'cri c~rve ·- ' .. ' . 

I 
caxbonyl gro~p •. we hav.e carried out- a. systematic study of 
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orieding lTOdels ·With--G-.15, ·and c-16 ketone i~\~:the fe~?(ll)-
• ' , ' • ' ' r .I . r ·;:-~:,~. ', , 

ene nucleus spSeparc;1t~y and inspection of. the respective 
' I' I ' ' ' I I' o • o 

models suggest that. the_-conpound with .the ketone at c-15 
. .• ' ' ' ' '. 

would have a very_ small.-Co:tton eff~ct -.pmbably positive -. ' 

whereas the .. corrpound, with .c- 16 caJ:bonyl gmup woUld show 
' . ,. : 

·a strong positive .cotton- ef:feot •. Since .. a negative Cotton 

effect is .actually .-.observed- for ll• posi.tions c-15 an~ c-16 
' . . 

are ruled· out.-· .Therefore,. ".rle bel-iev.e -that t:he ca~onyl 

group _is ~rost-p.mbably situated·at·some position in. ring E. 

we can therefo-re put forward .-the following partial. struc-
34 o.mol 3.> 

tures-for tbe new .tri.te.r:pene.·and the co.rresporiding ketone " . ' . 

obtained· f.z:om its oxidation .. -·. 

'I 

35 
-::~ 

'R, 

300 MHz NMR spectrum of lZ_ was taken aS; shown in 

Figs. -23A and.:23B. The .spectrum displays two. pairs of 

doublets, Labelled A and C and a strong line :Labelled B. 
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Spectrum (Fig-23B) shows the ·integral which suggests that B 
l • r' ' .•-,' • ~·L~ • • <I ' • ' > "} "'• .:>; '• • 

represents. three .p.ro:tons •. cThe,-assignment .. of,.A ... and c .could be 

attributed to th·.e 12o(-,·and-. ·12{0:-.protons. Addition of shift 

reagent to· this sarrple_,r~sul.ted .in;.a·-shift.·of peak -B .and as 

more shift reagent: is .-addedi- .-a- spltt-ti-ng .of. peak B into two 

signals is discemibl.e •. It.,appears that.:on.e ·o.f· the-pro~ns of._ 

peak B move ·over~ to ---the .,v;i..ciril-ty: o.f-·p-~ak~-A, .. ·.while-· the .other 

two protons mov~- beyond·--P eak ... A ·-to ,.:the.._.l ef:t,,. eventuall·y rroving. 

about o. 25 pp·m.- T_his ... suggests th-at .. -1-f- the oketo- group· ia p~aced 

at c-20 (structure -·i,?) ·.then:.the:-peak- B-could arise.-~rom the 

supe:r.:position of- 2-l·f -and·-· 19f- and :·.19f~- protons. 'l'hus 

we propose a tentati-ve- .structure 30 .for Polypodinol B. 

30 

·. - -~ - . . . . . ' ~ '• ... 

It is worth mentioning here that the above assignment 30 

is tentative and -would ~ c.,-.:u-1 re.- consi-derabl e . exp eri men tal work to 

confirm. Unfortunatel-y;"-. -this :was- not---po-ss-ibl-e· in view of the 

lack of proper NMR -facili ti t:es.- However, -further- \'lark is in 

pro9_;-ess to finally, co~f:±t:nLi_ts ._s"t;.J;Uc~ure. 
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Fiq~ ,63l3 a, NMR spectrum of the Ketone .U, ( 3 oo MHz.) 
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Rechromatography of fraction no .• 2 .(;ehapter-I;ti,_Faqe -IS'[" 
~ -

Table - I) : 
...... _ .. ··,;--· .. 

Rechromatography of fraction no. 2 has been described 

(Chapter - IV, Pa.ge .-zo4• 'l'able -.II)~ Fractions ~S,.17.(Chapter­

IV, Fage -.:2,6~, Table -.II). were combined and on. crystallisation 

from a mixture of- .chloroform and methanol- furnished fine 

0 ( e colou.cl ess crystals c.f 30, m.p. 165-66 i o(.) D 28. 57. 

Found s C, 84,47; H = 11.80% 

Calculated. for C30HSOO s : c, . 84. 44, H = 11.81% 

IR I 3590, 3510 -1 . , . .-.. F:L g,, -- J;6 Cffic.- . · ..... -

Mass spectrum : 

NMR spectrum (60 Me) -: ~ o. 8-l. 28 (B methyl groups) 

~ 5.40 (mul.tiplet, IH, trisubstj.tuted 

dou.bl e bond)- - - -

~ . 4. 36 . ( mul. t:f.pl et, I - ) 
-CH-CJj> H-C~ 

Preparatio~ o·£ ·.the acet·~t.€£_~:c,)·_f_~olyp9,~~of ~. lQ. 1 

The conpound 1Q. (200 mg) was dissolved in ·pyridine(2ml) 

and acetylated \..ri th acetic- anhydride (2ml) by. heating on a water 

bath for 3-hours. · After wcHZki-ng .. ,up-.·i-n·.,.the usual--. manner 
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• it gave a .. solid -reiiti.dne.-,(.185. mg). · The residUe dissolved in 

benzene (3 ml) .. was placed-over .a-.~~olmm of alunina- (15 -~, 
.... ·r-· 

deacti.vated.with--o. 6.-ml. o£ lo%-,aqueous~ acetic· acid) -developed 

with petroleum:"-and.,.eluted. with the following sol vents 

L ~ ' ... _ • • I • ~f!• ,' ~ 

Eluent. · -~- · -~-~--~-·--+- ...... ·Fractions- Residue on 
SO ml each . evaporation. 

SOlid (170 mg) 

yiel-d any--.solid:-mater.i..al.: .... ,_ :. :..- - ~ '· ;,.-: -~ . -: . -. ~ ··- ::...... -

.. - · .. ,.. . ,. ,; 

.:, 
Fractions 1-3 were combined and on ccystallisation from a 

mixture of .. chloroform and methanol., furnished colourless 
. ' . . . 0. 0 

crystals of 3J,_:,.m.p., 207..io8-.. ,:(o(l1,--38.o.O: ·• 
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Calqulated .for. c32Hs2o.2 I·· C, 81. 99t H, 11. 18% 

-1 . . 
I~=·-~·-' .~720r 1240 em .. ·., .. -.,··. 

. +' Mass sp eo:trum . : .. M · "468. .... · ... Fig- 18 

NMR ·(6o .f«:).z .. S.-o.s.- 1 •. 16 .(8 methyl groups) . 

. b . ·2. q8 ( 3H, · --o-CO-C.fl3) 

E;" S. 16 [ mul,tipl et, •C?H-C!;!(OAc) -C~-1 

~ 5.45-(~ltiplet, IH, vinyl proton). 

'Fig.;.,. ·20 

prep ara.tion- of --.t!l~ ·k.<?tone .. -~ ·of, Pol :ypo dinol · B- ·30 ~with chromi urn 
. . -. ; . . . ' - . 

trio.xi·de - px-ri din~...;:..~rro.J,.~; . · . .. . . . . 
·• '" '" .•• ~· ........ -~.;.. .... ··:·,, .• ';:"-;.r,·~.-· •. _,,--4,, ...... " .• ·--.. _, ·•.r ·'·· , .-: -.· ·' ~, r.- . •. ..-

f\e'.SO}Ut~ie)n,J,O.f:·.the ... J?OlyPO'diDOl B ~--.(200 mg) _in pyridine 

(2 .ml:)-.,.was,~.,-atided·.to-";ch,rom:! .. um,,t·r±oxi~de .... ·p.yri-dine conplex pre ~ 

pared ·fJ:Om·pyri-diner(2··-ml)~:·and;:c_hromium- trioxide· (200 mg) and 
h. 

the -mixture ... was ·-k-.ept.:at-·.room,,terrperature ·for ·l2~hours. The· 

product .(170 mg) ·obtained af·ter- \VO·.tk:L-ng up. in the usual manner 

vas. dissolved -1-n -benzene (3: ml)·:e·and< placed over. a colunn of 

alumina ( l.S .. gm,·. deactivated Mith -0. 6. ml-· of lO% ·aqueous acetic 

acid) cdeveJ.ope~-.with.:-petrol,eum~ and .. eluted :wi.th the following 

sol vents- .(Tabl-e- ----.Ja.V) .•. ,. __ . ,_·---<·::-_,,.._,,_,,_ -. ,_, .. , .. ,,_ J ...... ,-·:···· • • • 

. . . _.- . :··-' 
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Eluent 

petroleum-. 
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- · ,._ . -Tabl-e .- ... XIV 

Fractions 
So rtll each 

' 1· 

Residu,e on 
evapc ration 

Solid ( 130 mg) 

m.p. 171-7 3°. 

FUrt.~er elution. w;i. th :roore p~;i~r sol vent did not 

yield any solid ma-terlfll•. 

•;·r 

Fractions 1-3· were combined and on crystallisation fmm a 

mixture of chlom"form and-methanol< ·fumished colourless crystals 

Found s C, 84.81; H, 11.42% 

Calculated fo.r.-.c30a48o -s ·· - c,. 84.84; H, 11.39% 

IR·s 1725.-cm•_l-_ (five-membered- ring -1~-etone) Fig -22 

Mass spectrum· s ·M+ .424, Fig •21 

NMR spectrum s .2) 0.-8 ---1.04 (-8 methyl gmup.s) 

( 300- MHz) ._- .-. _:- ·: .. · ., ........ ' 

~ s. -38 (:t:a, vinyl proton) Fiqs-23A and 23B 

·.:.~: -~~ 
- -~· . 

\ 
.;.·.: 

,I( 
1' 

:. ' 

i • 

·r, 
\ \ 
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wolff - Kishner reduction37 .of the ketone ~:P,reparation of 

fe.m -9·(1.1)-... ene .'33·-;s . -· .... , .. ,. .. - ..• · ... 
•'•"• .· ..• :; · •.. : .• ~j~--:;. ';",}• .... ~ ' ' •' 

The ketone ~ (200 mg) in die·thyl ene glycol .( 30 ml) was 

refluxed. -Wi t.'l .hydrazine hydrate- (2. 3 ·ml) for 30 minutes. After 
I 

addition:.of KO_H-.(200 mg)- -.th.e mixture. was further reflu.."'ted for 

one hour •.. The•." condenser was reJTOved-. and the mixture was heated 
' ' 

to 190°. After reflux-ing for another 2~ hours the reaction 

mixture -was. cooled-,· diluted .. with water when -a solid separated 

out •. The soli-d (180 .mg) -.dissolved .in- petxoleum-was placed over 

a column of acti-v.e .alumina ( 15- gm) developed \v"i th petroleum and 

eluted wi.th,:.-the fol-lowing. solvents·.,(Table- JCV) • 

. ' '· ~ ... . ' . ' . '. 

'Eluent- ... 

Petroleum 

•, •. '> ·•',n 

Frac~ons 

SO ml each 
•• k - .,.,_ 

! 

_.,. ·--·l-3. ,, ·, .. ··.,. 

. . ' . . ' ~ ' . ~-

Residue on 

evaporation 

SOlid ( 145 mg) 

m.p. 164-68°. 

Further elution 'with oore polar .sol vent did not 

yield.:any. solid material-."·' •• '·! ····k_,·.;:.~--... ,·~~- ·. -·~ _ ... ___ ....... 

. .. - -~ ~- . '· 

'.---.;· ' 
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Fract5ions 1-3- were ... combined.:and on crystallisation from a 

mixture-of, .. chl6roform--anc., methanoL-fUJ.'"Ilished colourless crys-

tals of-ll -which .was-.-J~ound:-.·to .. J')e iden,ticel- with fe.m-.9(11)-ene. 

(no m.m.p •. dep-ression;, .supe~nposable IR.apd identtc~l mass 
<, 

fragmentaticm -pattern, ... Fig-2.4). .J:t.~-25 supplied by P-rof. Berti • 

Found 1 

Calculated .for c30H56 :. -

+ Mass spectrum s .. - -M 410 

.c, 87.68; H, 12.31% 

.C,- 87.7 3; H,. 12. 27% 

Attempted. ac:ldeisomerisation of tlre.k~etone :ll i 

To the-·ketone.~-·.(25 .mg) .,in ~gl.'~ci_al acetic acid (3 rnl) 

was added .6% hydrochloric acid (0.; 5 nfr) and heated on reflux 

for 5-hours. The reaction mlxture was diluted with water and 

after usual '"O.r".rdng up. gave a crystalline solid ( 17 mg) which 

. on crystallisation- .. f.J:om ·a ~xture: of chlomform yielded needle-
. 6 . 

shaped. crystals,. 114-p •. - 17.4.-7 5 •- This c~mpound was identical with 

the starting ketone~ (m.m.p. and.IRl 

Attell!Pted selenium- dioxide oxidation of tp.e acetate .i.! : 

.. To. the acetate .ll. (200- mg) in 9lacial acetic acid (SO ml) 

was added.see 2 (200- mg) in- 96% acetic, acid· (5. 2 ml) and heated 

under reful x for 24 hours.· The reaction mixture was filtered and 

the filtrate diluted with water. The aqueous solution was extracted 
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with ether,. washed with aodium,bica.tbonate ahd- then with water 

till. neutral •.. Evaf>oration of the -solvent gave a solid residUe 

( 17 5 mg). -.This/conpsund- on ~ccystalllsation from a mixture of 
'· ·~ V\.0\ 0 

chlo:roform:-and- methai -gave- crystals •. m.p. 207-8- which was 
A 

found to.,.b.e--identical -~Tith the sta..rting corrpound (rn.m .. p. and IR) 


