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:rsolatiOll of a nev1 t.riterpene alcohol, Polypodinol-A. C?IJHSQO' 

(o() - 89.13° and investigation on it.s strtJdture 1 
~ D ,. ... -,...,·~~ .... ~ .... ......-~ 

Fraction No. 2 (ehapter-III .. page -1s7, Table - I) on 

reohromat.og.raphy and crystaJ.lisat.ion of the f.ract.ions 6-9 

{Chaf'tar-!V., page -.zo' T~ble - !I) fr.om a mixture of choloro­

for.m and mt!l:'ha."lol f>.u:nished neadl e..:.sh~-,ed cr:'{stal s of U 

ha'lling m.p. 2~3··25°; ( o() 0 - 9911 13° .. It gave a po.si ti va 

!tiberi':'ta."ln<4Burohard test and a :t-eddish-brown colollr with 

tetralli tmmethanG indicating that it is a tri terpene having 

a cbuble bond •. i~lernoot.7ll anal.ysis and mass-speat.rometric 

determinat:t,on closely eorresponded to the molecular formula 

c30 H50o O.f"' 426). IR spectt1.un of· the conpound showed peaks 

at 3605 cm-
1 

(OH, Fig - 3) an.d i ls t'iMR. spect!."\llh (Fig - 4) 

sho\.:ed signals for eight methyl g.mups between b o. a to 1. 28, 

a multiplet centered at ?; s. 40 ( lH, trisubsti tuted double 

bond) and a bJX:>ad diffused multiplet centered at S 4.40 

attributed to the proton attached to the oa.tbon contain111g 

the hydroxyl group. The coUpling pattern indicates that this 
I 

proton is attached to a cal.'bon atom in the system - CH-C,!;PH-CH
2
-

''''( 



> 

- 193-

section· A.·,, ·Nature ·of the -oxvgen function a 

on treatment with· acetic anhydride •· pyridine, 'the 
. . . 0 0 

compound afforded··a monoacetate 22, m.p •.. 2QJ-4 ,(.O()·D •83.72. 

memental an?..lysis and -mass-speotmmetic determination 

s~ggested the trolecul ar forrnula,l'-~as c32H52o2 (M~ 468, Fig.-5). 
. -1 

The acetate had IR-peaks -(nujol)·;at 1725 .and .. 1245 em (Fi'g-6) 
,L ~1 . 

but ·no hydroxy_.,.,eak :i.n .. the .'region. 3100 - -3950- -om • It did 

not show any UV absoxption in the region between. 200-300 'tYif• 
NMR spectrum (6QMC, Fig ... 7)· of the conpound showed the 

presence of eight methyl . groups between Ci ·0. 8 to 1.16, a 

shaJ:p peak at g- 2.-oo ( 3H,. - o-<XlCJi3), a .multiplet· at ~ 5. 40 

(lH, vinyl proton) and an unresolved multiplet centered at 

b_ 5. 20 [ IH, .- CM - C!;! (OAc)·.-c~-J • Hence .the oxygen function 

is present as a hydroxyl group .which is acetylable. The acetate 

also did not show ,any UV ·absorption in the region' 220-300 <rrtf-

)''• ''''\ 
("'(' [ · Ae,o-P~ . 

Y"r' 
OH-

. > 

,,,,/ 
\ 

,2.,1 -
Hence from the IR and UV spectra of the alcohol a,."l.d its acetate, 

the absence of any ketonic ·Camonyl .. fqnc;t...i.on in the" moJI.ecuJ.e 

was deduced. - --. ·!; • -. "" - '·).. - : ] - • -~ • 0:: --~- . • ... .• ~ • f.t • -
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section B : Nature of the ca:d>on skeleton : 

The nature of the . catbon. skeleton was revealed by the 

chemical transformations and physical._ evidence -described below. 

oxidation of ll with -chro.mium trioxide·- pyridine 

complex <Jave a compound 23; m.p. 221-23°.,(o()
0 

16.66°. Elemental 

analysis and mass- - spectrometric .determination suggested· the 

-
. " ~. 

-~··· . "·· '. 

molecular formula as c30 H48o (M+ 424, Fig- 3). 'l'he ketone ll 

had I R peak (nujol) at 1720- cni~.1. _.(,six mambered .~:L1g .ketone 
si~p,.als 

Fig -· 9) • :tts N.MR~S,i?BCtrum -(.Figs .. .:.. ·.;lOA ,and lOB) shmv.ed sit:!gls 
. A 

at ~ s .. 40 (IH, v.tnyl proton) and .. peaks beb1een -So. a to 1.o4 

for eight methyl groups. Wo1 ff ----Kishner ·-reduc·tion of the 

ketone .?l under anhydrous condition .-fumish.ed. a hydrocarbon ~. 

0 0 
m.p. 1.68-69 ., ( o<.) 0 -. 16. 6.... Elemental a..'12lysi-s and mass-
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spectrometric determination suggested the mlecul.ar fo.z:mula 

as c
30

a
50 

· ( M+ 410 1 Fig ..... -1-l)·•:. Thi,s CO.fi!Poundo·.was-·.fomld to be 

identical wi~h an: aiatben.t.i.c,·-s·anpl e.· o.f.- ~em:.--,.-9.(11.) -ene (m .. m.p. 

no depression,. superimposaPle:I.R and -identical mass -fragmenta­

tion pattern:) supplied by.,J?-ro.f._.,.·,Ber?ti. Hence.·the sk.el.eton is 

of_ femene tYPe \·:ri th · a··-doubl.e- bond, in!-9·(1-l}:-position ·-- indica­

ting that ·the original COif!POUUd_..,i.s -a -~ 9 (-11) femene deri va-

ti ve. . · · 

secti.on ~= f.Q..sl t:i.on of ·,the hydro}~yl· function. ~ 

Th(3 position of the hydroxyl· g.ro_up,was established fmm 

the follot..ring obser".rations., .. From. the .. fo-regoing .. discusslon i.t 

seems ·that the posi t:i.on o·f the oxygen ·.function may. be at a-3, 

c-6, C-7, 0.15 and c-1,6. o,f these possibil.i ties the first one 

is -eliminated, since the ketone .U did not_ respond to Zl.mmerman• s 

colour test for 3-keto group- nor. d'ld it. react with. any ca.tbonyl 

reagent., JVbx:-eover, it was not identical with 3-keto.fem-9 ( 11)-

ene,. The study of the mass speetra o.f. the ·acetate 2l, _and the 

ketone 23 indicated that the oxygen function was ·probably 

present in ring B, either at c-6 orfat C-7-..The corrpounds 

(Chart - II) 22 a>'"ld ll exhibited a mass peak .(A) at 257 for ~ 

and 241 for z.~ [ form~d by the ·loss .of :aoetic ,acid from the 

ion (.~} J . In addition .:to sp:e·cies ·{A)·· ·arid· :Lts- further decom­

position products, the· spectra.,o:ff· '2k··a..Yl.d -~·- showerla very 

abundQJ."'lt fragment (B)· at 271 for ?3 and at 255 for ~. 
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Chart.;,;. II 

l 
'R 

21 J 'R = o H (} Y> ·fl 
22. 

1 
'R :=...Oik(_{3))H 

2.g 'R-= 0 
) 

mf (L 2 5'? (R = o) 
emJv_ 2.41 (A--kcB) 

R= Oft<) (1+) 

f3 R 
rmji l? I ~ (Rfs_Q) 
rrn/(2, 2!; s- 'i ( 13'- A-c.oli) 

R = o lki(H) 

rm/~ 339 (R= 0). 
".rnfe_ ~ 23 ( c- A-c.cli) 

~ ~ (j /K J (n ) 



197 -

The acetate ,aa and the ketone ll also sho\oT a small peak (C) 

at 323 and at 339 respecti.vel}·· .. 'l~is. ·.-typ.e ·of -.fragmentation 

pattem and other eVidence·- dis·cussed·- earli at> ;can ·.be. explained 
. . 

by assumirtg the presence-.o.f· ·hydroxyl-iec:: .. func'hion ·at· rlng. B ' 

either at c-6 or at c-7. 1\-:·careful., .. exami,nation, of~,-ci rrpcul ar 

di~hroism curve (Jouan DiohmgrOph :-.. lSS) .o:f·-.U O"'ig-_- ·12) 
• ··::=- . . 

established the presence .. co.f oX.ygerbfunction~ at G-6. ·The 

con'!E)ound gave a. strong-positi-ve .Cotton. eff.ect ... -6 E + 3• 39 at 

296 nm. Inspection of Drieding models .. suggest that the C-6 

ketone \10uld adopt .a t1.vist. conformation 'ni th a positive 

cotton effect. But if the .carbonyl g.roup is situated at c-7 

posi t5.on then the chirality of .. the f---Y-.unsatu-rated _keto 
S2.a-':.'2e. 

chromophore '..rould irost probably .give rise to. a negative 
. 

Cotton effect. 

Thus from the foregoing physical evidence it may be 

inferred that in conpound £.\~ the hydroxyl group -is present at 

position c-6. '..:· .·· .. · .. ,, ' .,., .. . -. .. .. ·, 

. .. 
section· D 1 stereoc.hemi:s,tr,:y: of .:the• h.Y@roxyl,: -function_: . '. 

- ·t'. 

Dehydration of 21-,w.ith POCl~-· pyridine afforded.- a single 

p;,;oduct 2~· (TLC single spot), -m.p •. 157-sa'?, no uv.·abso.r:ption 

above 220 'rrlf-' and no-oH absor:ption, in· I R spe..>e-trum (Fig - 13). · 

·p _y 

-
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NMR spectrum of -this. compcund ... (.Fig - -14) showed the presence of 

t\oTO vinyl pro tons (-two ·.tnul·t.-:tpl-ets, · one: ·-C en.tered. at $ s."2 8 . and. 

the other at-$ 5.·44" •. •Comoound -2S-·on -..ar.::id l·some.risation ·afforded 
I - -

an oily corr!Pcund ·1 .. 1hich did· not· show .any UV abso.tption above 

220 mfe The fo.t"ITI~tion of.·a singl.e pro.duct·· duJ.i.ng dehydrat-ion 

indicated the f --· ~"<i:sl-·:·Orl:a1.tation -,of .. the_, hydroxyl-ic function 

at c-6. Scoium ·borohyd.ride. reQ1lction of .:the ketone ll gave the 

epimeric compound c~i'· ·m.p., .. ·-200..201 ° ··~.(N·MR : ·.F.:!.:.g -- 15); ronoac~ 

tate ZJ_, m.p~ 177•79°.· Oxidation ~.o:f. z.§_ ... gav.e -back .the~original 

ketone. This also e·stablishecl .that '"during .the- redUction. process 

compound 26. 

I 
0 

23 

• f 

... ,• ··-' 
,.> 

' ·~ ~ '. ~ . . ' ' 

,, . ft 

. ' ........ ~ ... 
/-~ -

"<> ati 
2.6 



··~ 

- 199 -

The Nr.~R spectra.\ data·- also. -indicated the a:Y..ial nature of 

hydroxyl group in' &L, 32 •. The" signal. fox.··-c19 ..... ··,CH3 . g;rr.)up in Zl 

appeared at consid~rably,.low -field .. (·~--1 •. 28)· ... and t.'l-le- corres-

ponding signal j.n the acetate '&&<was- .shi;.f·ted ... to S 1. 16. · The 

observation is indicative .. o.f.l,·3·.~ ,di:,.~ial· -r•elat.ionship 

bet:vJ'een c10~ CH3 and the hydroxylic. group .at C-..,6 . 

With a vi.e....r t.o- adduc':i .. ng furthe.c evidence for the axial 

natare of the 6 ... oH g.roup ·-and·· also. the, position of the hyd.r;oxy 

group at C-6 we atterrp ted to. p·repare the .£i ve mem.be~ed·- ring 
' o..vv~j ' . 

ethers .2§/or l2, by ·stirr-ing-•:the-,corrpound. 21 ... i-n--dry. cc1 4 with 

finely divlded Hgo .-and iodine in presence of high pressure 

rnercuX".f lamp· according- to the-method -of Barten et a1 33• But 

"'e found that in -different .runs oE~the same expertment we 

could isolate_ only the dehydration p.roduct ,25,:··m..p. 157-58°. 

This a."<per:!.me.Ylt, h.ov-Tever, agatn indirectly suggests the axial 

nature of the hydroxyl group. at c.;.6 •. which .readily undergoes 

elimination. ' .~, '.- ' ~ . . . . ' : 



/ 
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The acet:ate ··22·· was .. treated •.rJith selenium. dioxide in -
acetic acid but no·product,"having· .. _a·.diene'···di-enone system could 

be achieved which>:ts -:ln..·con;fo·rrrd.ty.o., .. Y!th·~--won,··of· Talapatra. 

3tt 'i . 4>- •• • •. • mil ~ . b. b . t d et a1 - a,."ld is r·em nlscen ... ;:O'l:- ·t:.ne-.sJ.;. ·ar.·&n:mavoulr ex :t :r.. e 

by 

36 
fernel\yl· acetates ·. ·• . ". 

' 
Discusstql}s.; Q;'1._.t11E-- 3Qo. ~!r::£...~!1!L~~!U o·f;.._the 'ke.tone-~3 -:. 

v1e have obtai,ned the 300 .MHz J.\)MR.sp.SJatrum.of' compound 

as sho'fllm in Fi~i. 10.7\ and ·lOB. · 'Ib~. re·fe.I.·ence is TMS and the 

full sWeep range .is 2500 aj'..-_,_. .. •' c.;:-: . '.: .-•. ' .·'.'. • q '. ' 

... ·~ ' 

. · The cmrpound clispl·ais a peak at about.~ 5. 2· t.J~Jhich is 

• assigned to the olef~'"lic pro:eoz:t..on-:c-11. This proton appears 

to be coupled rather weaklY.··to .::.the Ul'!lighbc)uring p-rotc:.ms on 

c-1.2 and also· the· protons .. on. .. c-8.- .:[•hese-.co~;tpling.·constants 
. 

are 2•3 Itt .or .less •. ·. ,· · .... , .. ,_ .. ,,,_, '··'·'··· .. '.· ~, .. ,,.,., ....... ,, "'·' .. · · ._, ... , .... '· .. 
, ,J'lz 

The conpound (Fig. 101\.) ~ desplays several signals 

labelled A-·E about '-'lhich ·the -following corruna"lt.s .... appear 
1 
reasona-

bl e and is irl conformity \IJith .. the structure assigned for it • 

. Addition of shift reagent .~tepwise .. too 23 resulted in. peaks ·A,B, 

and C m6ving dm..rnfield (:left) about&.o.25.before·they began."f:b 

broaden, while peaks D and E \\!'ere essentiaLLy un.aifect.ed. 'l'he 

peaks D a."ld E CC?Uld.'be. assi.gned,. to .. ·the o( "!''' and {3 .. -. protons on 

c-12. and the peak C could be .reason.ably ass:Lgnsd to the proton 

on c-5, since it would be a ·singlet •. and should be affected by 
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sh~ft reagent (in this case Eu.ropium in Eu (EbD) 3] • 1-bwever 
s 

are necessary .rearding peaks A and B. It appears " . 

some discussions 
' ~- .. 

' that, both 111'1/ A and B .cannot- arise from- c-7, since these two 

·protons are stron9).y spincoupled togG.ther; being in the ·same 

ca.tbon, and the signals A and B show no evidence of -mutual coup­

l'ing (Portions of the- .spectra- have been .. expand~d to- show the 

' mul tipl ets more cl early) • . Mlll tip! et ·.B moY.es. ·faster . than A and 

eventually superircposes on .. it with addition·.of shift reagent, 

so B is assigned· tentatively-.to the 7 p .. proton and a splitting 

of about 8•10 Hz -due to diaxial coupling .to .. the proton on c-a. 

The assignment of ·mul tipl·et ·A :is, however._ ·uncertain, and would~. 

probably arise f.J:ern a proton near·.the.-.paramagnetic ion, in thjjs 

case Europium in Eu {FoD) 3• Although, all the .. foregoing assipgn­

ments can reasonably· explain the -assigned.st-ructure ll•~ we 
~ i-rrn. e.· 

believe that to arive at a-.~ conclusion from NMR studis a . 
I' • . 1\ 

l . 
considerable experimental won Vz decoupling, changing solvents 

., ~ ' . ' 

would be required. M::> reover, -observations- after corcpl ete 

deuteration might o.f£er additional clues a for -identification 

of different protons in the corrplex between ~ 1.0 to ~ 2.0. 
1't 

There is, however, one st~'k .. ing -point .which seems to rule 

out the 7-keto structure and· thus provide an- indirect proof 

for the 6 ~eto structure .a!,. If it were th.e -7-keto corrpound, 

where the ao<-proton is flanked by the 7-keto- corrpound and the 
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A9- 11 9.roup, the chemical shift. value should have been 

desc_emib~-e at a much lower. field beyond the region of 

~ 2_.00 co·ll!Plex •. M:>reover, a larger shifting .effect would be 

predicted towards the left( (larger-b ) 4U.e to the . 

influence 0~ the 7-keto group ando.the· 6. 9- 11 group~· 
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Pig. 3 1 IR spectrum of Polypodinol All 

,Eisa .4 1 NMR spectrum of PolyPodinol A .U. 

I ..,... 
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NMR sp eatrum of the ac::etate 22 

li Ill loll I I I I I I II I I T " ,, 160 . I " T T T 

0 

.,__·---~--:-c--~---------·----

Fig, a , Mass spectrum o£ t.'le ketone ~ 



I R spect:r:um of the -Ke_tone 33, 

-----------~----------·--

Fig, .~Oi\ i NMR speetrum of the Ketone 23, ( 3oo M\h.") 
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,Fig, JQB.J. NMR spectrum of the Ketone :Q ( 3oo M14-z) 
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Fist 11 a Mass spectrum of fern-9 ( 11) -ene z.i 
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Fig. 14 1 NMR speotrum of 'the dehydrated p.mdUct· 1a; 

NMR speotrum of the epimeric alc::ohol ~ 
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EXPERIMENTAL 

·Melting PC?ints are uncorrected. The petroleum used throu­

ghout the investigation had,bo.p •... 6o-ao0
• All. optic~.-rotations· 

were determined in chloroform solution unless stated otherwise. 

NMR spectra were determined on varian HR-3C!O, varian A-60 and 

HA- 100 spectrophotometers .using.chloroform.-d .. solution con-
. ' : . . ·' 

t~ining tet.ramethyl-silane¢-:as ·reference. ,.The I R spectra were 

recorded _in Pe.tkin~Elmer 337. and--221 and .Beckmann ·I a-20 spectro­

photometers,· uv abso.tption spectra w.ere .. taken in Zeiss VSU-1 

and u_v B~ckman oo-2 spectzo.-photometers •. The -mass spectra were 
-

determinedwith an. MS-9 mass ... spectmpt1otometer, using direct 

sanpl e introduction· into: the.c.ion ·--source •. , ........ · .. 

Rechromatograohy of fraction no~ . 2. ( Chaoter-.~Il) pbQOOgXX 

fii-99 •1S71 Table- I):· ... ~. · ,-~"-···"-""· .. '·•.--:,·~·-··-··.,.·· ... 

The gummy solid (S gm) .obtained in fraction no. 2 , 

( ChaJ!I.ter-Itt,Page -1s7, Table-I) was placed on. a column of 
' . ' 

active alumina (300 gm). The chromato.gram was developed with 
' . 
petmleum and eluted with the fpllow.iJ:lg.--solvents-(Table- II). 



~ 
. ' 

Eluent 

Petroleum 

petroleum a, 

petroleum -~ 

benzene ( 3: 2) 
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Tabl.e • II 

Fractions .. 
SO ml each 

1 ~ 3 

4 ... 5. 

6- 9-· 

10 .... 11 .. 

- l2 - 14 

15-17 

18•20 

_ -Residue on 
evaporation 

Oil· . 

.-·Oil-.;-,,_._,-· 

---Solid (2gml · 

.. Oil 

SOlid (O. Sgm) 

· ... Solid (0· •. 8gm) .. 

- solid (o. 8gm) 

Melting 
point · 

-

148-50° 

162-64° 

115-20° 

Further eJ. u tion with more polar solvent did not yi eJ. d 

any solid material~;. . ; . . . ·.' .. ·.~···, - . ; ,. ,,• ' ~ . 

Fractions 6-9 were combined and on crystallisation fmm a 

mixtuJ:e of chlomform· and methanol .. furnished fine needle­

shaped crystals ·Of z..!r- ·m.p •. -22.3-25<?(, (CA.) o··-1--89 .• -13° 
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Fbund : c, 84. 41; H, 11. SS% 

Calculated for c30Hs00 -a • - ·.-C, -84.-.441 H, 11.81% 

IR :. 3605 ctn~ 1 (OH) . ' ~· Fi2··- 3 -· ~ '":.. ,_ ·-

uv ~ 

Mass spectrum : M+ 426 

NMR spectrum : ~ o.-8-1. 28 ( 8 methyl groups ) 

S S. 40 (multiplet, IH,., trisubsti tuted aoubl e bond) 

~ 4.40 
I 

(multiplet, -· C~C,!PJ?-C~-) 

·. Fig - .i 

The conpound ll (200. mg) ·was treated with pyridine (2 ml) 

and acetic anhydride (2 -ml) and·heated.on,a.water -bath·.for 

3-hours. ~fter wo.t'l~ing up in- the .usual.,.way. it .gave a solid 

residUe (180 mg). The -residUe dissolved .in benzene (3 ml) was 

placed over a column of alumina .(,lS grn, . deactivated with 

o. 6 m1 of 10% aqueous . acetic acid). ·-developed with p et.ml eum and 

eluted with the following-.-solvents., (Tabl.e .- ~II;l-) •· ._ ... -· .. , ... _ 

·. Table · . .iO.. II-I. . -
Eluent . Fractions 

50·· ml-- ·each':'·· 

Petroleum- 1 ... 3 

Residue on 
' ' . . . evaporation 

=Solid· (170 mg) 
0 m.p. 198-200 

FUrther elution with ~rore polar solvent did not yield 

any solid. materlal. • - ~ .••• -- .. - : • .,_·:.J ~ •• 
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Fractions 1-3, were combined. and on crystallisation from a mixture 

~f chloroform and methanol-·-.fumish.ed .. colourl-ess .. needl-es of-~, 

m.p. 

Found ' 

Calcul_a~ed for c32H52o 2: 

:t:R : 1725, · 1245 cm- 1 

Mass spectrum : M+ 468 

....- ·. .. . . .:. -.:-~- . _:,. .. _.: . ; ' 

'o\...0;;··.8-1.9-3;- H, 11.21% 

.. c, .. 81.99J.H1 11.18% 

-· ..... · . Fig ... 6 ... 

,, ... 

NMR spectrum (6() Me) s S o. 8..-1.16 (8 methyl peaks) 

~ 2. 00 ( 3H, -o-CO-Cl;!3) -· 

S" s. 40 (multiplet;- I H,. Vinyl proton) 

g :~·~-20 (multiplet,· IH, -tH-C!i(oAc)-C~-) 
Fi.g-- 7 

Preparation of the ketone ll-with.-chmmium .trioxi-de-pyridine 

co mol ex : 

A solution of the PolYPodinol A 21- (200 mg) in pyridine 

<? _. ~) was added_ to- chromium· trioxide-pyridine conpl ex prepared 

from pyridine (2 ml) and- chromium ,trioxide (200 mg) . and the 

mixture was kept at room tenperature for 14- hours. The product 

(180 mg) obtained after working up .-in the -usual manner was 

dissolved in benzene (3 ml}, and placed.-.over- a _,column of alumina 

( 15 gm, deactivated with o. 6 ml -of 10-%··-aqueous- .acetic -acid)- . 

developed_with petrol-eum and-eluted with .. the following solverm 

( Table- IV). 
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Eluent 

Petmleum 

Table· •· IV 

,. · ·-'·· Fractions -, "" 
SO ml each 

. -. _,. __ ,"·"'-- ·_Residue- on 
evaporation. 

• • ,-... : _, • , •, "'.~··· , c•~ • ; , ·,., • .._ •• c ''. • ' • • • '.•'-" ,• ' ' 

1 - ·3 ,. -· ...... -SOlid (-145 mg) 

m.p. 219-21° 

.. ', ~·-.· 

·FUrther elution. wlt:.h ·more polar·sof-ilerte .did not yield 

apy}1 solid mat~al!t 

M& 

·Fractions 1.:.3 were combined cmd on crystal'!i.sation f.z:om a 

mixture of chlomform and -methanol.:_fu.mished ·fine,.needle-shaped 

. · · · o ~c · crystals of ketone ll; m.p•· -2·21-23-",,.( 0(_). 0 -"16 •. 6o_., ........ , 

FoUI}d J '. ·C, 84.891 p., 1'1.35% 

Calculated ·for c30H4ao--: -.•-::,,.,,,.,,,.,.,-,,"_:-<"-··i:,-c~----~,s4~a4:··:--~-- 11. 39% 

IR; 1720 ·cm-1. · ,_ · .· .. ,,_,.,._, .. · .. ' ...... ·f.~~:"'--~.-

Mass spectrum : M+ 424 · 

NMR sp·ectrum (300 MHz) t f:--O·.o.8•l •. o4 ( · 8 methyl groups ) 
' 

~ · 5~ 4Q_,_ •· ( :::tH,·,.-vinyl .proton ) 

· o ,Fj{gs .oo.: lOA .-and· lOB 
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·Wol:f-f-Kisl"ln~r: reduction37-·~i; -the ketone 23 ~:}?reparation of 
- ", 

fern -9 (11) .-ene 24- s • ·--- .. ' 

',"11; K.,_, _ 

-------------------
· The ketone ll (200 mg)- in diethylene glycol (30 ml) was 

refluxed with hydmzine hy-~t~ (2.,,3 Il11.) for 30 minutes. After 
~<· 

addition of KOH (200 mg)- the=-mix-ture was. further -rGfluxed for 

one. hour._ The- cOndenser WaS-- rerroved arld- the .mixture WaS heated 

to 19o0 
.-- After refluxing for· .anoth.er.,2J,fhours the-. reaction " 

mixture was·cooled,'dilutedwith"water when. a solid separated 

out. The solid .. (185 "I'ng) -dissolved in petmleum.--w-as poured over 
' I 1, 

a column of active al.-l:lrnin?·· (15--gm). --developed.with.petroleum 

and eluted with followi-ng solvents- (-Table V)"•-- - . -

Eluent 

- .. 

Petroleum 

-Fractions-"--: __ -"---"- "' __ , ,_ Resi.due-on 
SO ml each evapo .t:a tion 

l ··'· ... ' ~ -. : ~- , .. -·~ - = ' - . 

Solid· ( 150 mg) 

mo.p. 165 - 68° 

FUrther elution with nore polar solvent did not 

yield any soli.d material. " ,., ___ _.,_,~ ,: · ;._ _,_ - .-,·~---- __ .. 



., 

. __ ,.. 

C? 2Q9 ~ 

(!..OW\.bi.n.e..\. 
Fractions 1-3 were e£Ystal 1 i sed and on crystallisation fmm a 

·\ 

mixture of chlomform .and methanol fu-mished- colourless needles 

of ll "'~hich was .found to b.e identical ,with" fem~9(11)-ene . 

(no; m. m.p. depression,· superirrposabl·e.:rR and ident:ical mass 

. fra·gmentation patt~n) supplied-by. Pro£. Berti .•. · 

Found a · .· ....... - .c,. aa.olt· H,~l2.15% 

.. : . ~ .:. . ' -

Mass spectrum : M+ 410 Fig • 11 

Pr-eparation of the dehydration. product .2.a _\-li~ 1?0913~ pyridine : 

To Polypodinol ·All (200 ·mg) in pyridine(2 .ml) was · 

added a solution of ·phosphorous: oxy:chloride .. -(2 .. ml) -in pyridine 

(4 ml) and the mixture was kept at· .room ... teriperature for 24-hours. 

The mi:cture· was diluted.with. -wate.r:, extracted 1.-Ji:th."ether, the 

ether layer w~heQ. successively. -with ·.satu-rated. sodium bicarbonate 

solution, dil. hydrochloric acid--and .water:. . .-(,till .. neutral) and 
\. 

then dried. (anhyd. Nazso4) •. ·The ether ·layer on .evaporation gave 

a residue (-lSO · mg) which ·was,: chromate graphed ever a column of 

~ctive alumina (10 gm) develop_ed.wi:th.petmleum .. using the 

fqllowing sol vents ( Table - V.I ) • . ,,,._ · · .- - ~- ... 
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,,- .'-. •.! _,.,._, 

·.-Fractions .. · ..... · 
50 m1. each 

· <.Resi.due. on· 
evaporation 

·"- ... ·solid (130 mg) 

m.p-. 155-57° 

. FUrther elution with more polar sol vent -did not 

yield any .solid. 'material. 

';,I !.;- •·. .. 
Fractions 1-3 were c9mbined and on . crystallisation f.rom 

chloroform-methanol -mixtu:r;e yielded fine crystals of z.a, 
m.p. 157 - 58° 

Found ; 

Cal crul a ted for c
30 

a48 : 

IR , 

c, aa. 32; H, 11. a.l% 

-· c, sa. 16; . H,. 11. B4% 

. '·.· .... ···· .. ,_ ... :·.~: . -· .f!;q·- 13 

NMR spectrum (60 M:) : -~ 5•28'(~1-Hj:>lt~J.). ·"' Fig.;... 14 
~ s. 'ti (....-1{11>1«- ) 

Attempted· €\Cid iSOmerisation o.f·.,·the· ·dehydra;ted =.p-ro duct 25f 

To th~ d$ydrated -f) .tO dUCt '33 J2<?0' .. ~9), .. ~·!l .<:11 acial acetic 

acid (20 ml.) was added-·conc~· hyd-mchloric vacid (1 ml) and 

heated on a water bath for jo minutes. The reaction mixture 



tr 
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was diluted -with water and ,after usual woning up gave a oily 

residu~ (185 mg) •· .Thi-s.p·JX>duct,, -disso;t.veq:,,in.,benzen~·-,(3 ml) 
' ' ' 

was placed over a. column. of~-alumina: .. {l"S -.gm, .. deactivated with. 

o.-6 m1· -of --~~FlO% aqueous- acet~c--~aci-d)·,-. developed- with-,pet.r:oleum. 

and eluted-'I:Jith the-:,following.solv,ents -(Table.'!'! VII) • 

. T@l e· .- . VI.J... . .. ·· · . :-, .. 

Eluent Fractions .. ·.,· Residue on 
5o m1 each evaporation 

----------------~----~--~--~~-~--~-~--~"~------~--~---~----~------------
Petroleum 1 - 3 Oil· 

rurther cl. u tiolf \i:fi:h'' ;fii5·.re~ !>B'ra:x-··::goi <fen:t:· .. ciicf 't16t -· 

yield any' oil or solid materi'al·····'''";·~'"'·'"'·~-- ..:;.'..:,.-: .. Jc•.<· •;•, '--'~, ':-''J"."-'··' . 

"• .!1 ',,,-,J., ' .... ~" ,~... . • ~ -
+ ' f 

- ' :- --' '··"'; ... ·/.,. ·. 

Fractions 1- 3 were combined and this could not be induced tO 

ccystallisatio~.-

UV s Trctnsparent in the regt'on 220-300 'mft- _ 

SOdi urn bo rohydrl de- r~~ductd:on-,e-£ <t:.h.Ehketon~. -~- ,, .. P rep_aration 
I ·• - . - . . 

-To a solut-~on o1the:J,:.;ef..one ll (·200 mg) i; .me·thanol ( 100 ml), 

sodium borohydride (200 mg)'lr!aS .added and the mixture-was stirred 
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for 3 hours •. The reaction mixture was concentrated, diluted 

with -v1a·ter and -the ,selid:c··~Jhic.."l, .s.epa:ra-t.ede•out: .. was -· fil tared, 

'\'Tashed an_d dr:i. ed. This pro:dUc:b -{:199 tmg)-.,. disso;Lved -in benzene 

( 4 ml) was poured on .a .. column-of .. a:Lumina.~-(-lS .. gt~, -.deacti.v:ated 
'. 

with o. ~ m1 of 10% aqueous.-acetic -acid) .. developed with pettO-

leum and eluted with the.~following ... ,solvents.,(Table.-,,.VIII.). 

-·. ..· 

Table ""' VII.I 

Eluent · .. . ,•_:. ·. · ·:- Fractions ·:-.·.·-··-. · .· 
SO ml each 

Residue on 
evapo ratior:t 

petroleum · -1-.-- --4 .. ;· ~ ..... ,. ·-- .. .-. ·Solid (170 _mg) 

- -·-_m.-p· •. 196-98°. 

Further elution with more polar sol vent did not 

yield any solid-material •. r •·•. - • • 

Fractions 1 - 4 were coiribined and· ·on crystallisation £.rom a 

mixture of chlomform and -methanol .-furnished colourless needles 

26, ln.p. 2oo-1°. • .£ •. • ..;;,;.' " •• :- .• ,: .. ·~ 

Found : C, 84. Slt H, 11 .• BS% 

Cal cuJ. a ted for c30 Hso o : .. ._C, ... 84. 44.; -H,. 11-.81% 

NMR spectrum (100 MHZ) s , ... _ ... -. .,, -·:--Fi,g ... - .. 1-5 -
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Aoetylaiion of· the· above ·<corrpo':lnd ·2§. : , 

. Th~·-conpound z.2 .. (100 .mg) was acetylated with pyridine 
. . 

·( i mi.) and acetic anhydride- ·(1 mll-· in .. the,.,usual-".-way .... ~After ,.,, 
·: ll . ' • 

working up in the usual -manner it .gave. a -·soli-d .-residue (90 mg). 

This pmduct dissolved in· benzene:.(2 ml) ·was.-placed- over a 

column of alumina (10 gro, deactiva-ted -with 0•4 ml of, 10%. 

aqueous acetic acid). developed--with--pet-roleum--and. eluted 

with the ·following -sol ven·ts·-",(Tabl·.e::·-; ·iX)-~ .... ,, .. ,,,.,,, .. · ........ ,., _ 

Eluent . '·.-. 

Petroleum 

· Tabl·e- IX 

. !fractions.-.-.. , . ·.' -· · 
50 ml each 

, .. -: 

1---3. 

' . . ~ ~ 
:~..,_-· . - ' 

· .. ··Residue on 
evaporation 

· SOlid (80 mg) 

m.p. 174-77°·. 

Further elution with m::>r$ polar solvent did not. 

· yield any solid material •.... -~. ·.~, · ··. ···--...:.· . ........ · .· .. - _. 

-=--...-.- .. 

. Fractions 1-3 were combined and.on crystallisation f:rom a 

mixture of chloroform .and'methanol--~fumi.shed .. colourless­

.crystals of n. m.p." 177-7-99. .•. ..-),b,.· .,v,··.·-:.;- -~ •. : ''····'"v':'-·· .• ... <, .,,, .. 

Found ; C, 81.911 H, 11. 23" 

.c, 81.99; H, 11.18% 
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A solution of the epiraeL"ic alcohol 26 (200 mg) in pyri­

-dine (2 · ~l- was added.:to. <~Jhrorrdum:·~trtoxide.' _.,-.:pyridine· c-..ouple:;.c 
)J.'· 

prepared .fJ:Om pyridine· (·2. ·ml··,~-) ~-and;-.ch'romi-um-,~trioxiije -~200- mg) 

and the mixture ·vlaS·· kept.,at .room"".temperature .. for .12-hours. 

The prodUct (170 mg)-. ·obtained·.·af-ter wo.tk.ing,".up-~in. the .usual 
. . ' 

manner \"laB dissolved· in benzen.e (3m1). and plaoed. over a. 

column of alumina.(lS gm;- deact:Lvated .with- o.6 ml of 10% 

aqueous acetic acid) developed:vrith petroleum and eluted with 

the following sol vents .(Tabl.e - x>·~· . ·. ·.· .·!.;_,_., •· . • · ... ~ ·' 

Eluent 

Petmleum 

Table-~.··. 

Fractions 
SO ml each 

ResidUe on 
evaporation 

". .. .. .. - . . ·. soli d · ( 148 mg) 

m.p. 218-20° 

' . :..\ :. •' - . ,' ~ - .~ ' . . '- ; .... ·: .. : -
-

!?'Urther elution with ~rore polar solv~t did not 

yield any solid material. r . .. .. . . . --.. ~ -

Fractions l-3 were cow.bined. and on crystallisation .. from 

chlorofortrt-methanol mixture gave crystals •. m.p. -221-23° 

identical \oJi th the ketone ll (m •. m.p.·) 
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HgO - iodine treatment qf---$'c;>lYPO-di~ol A, 4! in CC1 4 in presence 
". 

. ~- 33 . 
of high pressure- mercu-ry·-1-anp ;. ;-~---- '~=:.·r_;.·.i~;:)(·:'·.: ,_·_:.<• :. -c.u •'-' ---' . •· '• 

Polypodinol A.l,l- :(_500. mg). i-n dry C_Cl 4 (loo ml) 
. : ' . . . ' 

was 

stirred for 1 hour- witho fin.elY-"-divided.HgO .. c(900 mg). and iodine 

( 1.07 <t§l \-ffiil e bein.g 1-rradiated-, .. ,,.,,i.th= .a:=hi.gll·.pressure mercury 
' ' 1\, . . : . 

lanp in t.be usual way?:~}~::-.'~:;3?~;-,"The:,,.mixt~re~\\ras .. filtered, washed 

with aq1 ;Sodium- thiosulphate · and.tlle. soltv.ent ,.removed in .. vacuo. 

The pz:oduct (460 ·mg) obtai.ned:was~-diasolved-in .. pet.roleum (S ml) 

and placed over. a. colum..ll •o £- alul!l.ina ( 30 .gm,- deacti-vated. with . 

1 •. 2 ml of 10% aqueous-- acetic·".-acid)' developed ~lith -pet.r:oleum 

and eluted with the fol-lowingo:solv.ents .(.Table·-•·· .X[) •--

Eluent 

Petroleum 

_ Fractions · -, 
5o rnl ~aoh 

-1 ..;_ 5 ' 

·--··:·- Residue on.­
erJapo ration 

m. P• -155-57° 

Further elution .with : .. mo.re_.pol_ar -solvent--did not 

Fractions 1-5 were combined and on crystallisation fmm a 

mixture:<;>£ chloroform --~d methanol·:,}Ti·el-ded .... colourless- neddles; 
' 0 . 

m.p. 157-58 which \-ras found to-.. bev.i,~entical .. withe the ·dehydra-

tion product ll (m. m.p. and- I R) .... ~-:, .... _ .. , -,. -· ,._ -:..: ---~·-'- · .·· :•,.~ .. --- - __ 
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Found s - :..(·.·· '•'· _:._ ··- ........ c, sa. 23; H. 11.78% 

· ~ro the acetat.e· .@.a {200·:·mg) · :,in-,gl-aci·al ·acetic acid· (50 ml) 

\vas ad<:1ed S€02 (200 ~g)· .. ·,.:f:n·",9-6~~~-.. ~c~tic,.acid•.-{5•·2- ml) ·' ar:td'heabad 

under reflux for 24 hours. ,,The '-reaction mixture-.·.t'l/'~ ... filtered 

~~ahd'·,the~·~,,filf4:;rate~;,dil u ted o·wf.,th :.\..rater:·. The 

aqueous solu~icn .-was extracted ~.vi t11· ether• · 1r:rashed 1:1!th ·sodium 

bica.r:bonate ·and: theii;'tfi th "wa·ter·.-.ti:l-1; neu-t-ral·;,• .. · Eva:.;>o.t-ation of­

th c sol vent gave a·· solid ·re~i due···( 180 rng) • :Th-is ; pro duct 

dissolved in benzene (3 ·ml):<was placed over. a column of alUmina 

(15 gm, deactivatt?d.with o.6 ml-of 10% aqueous "acetic acid) 

developed with I?etml.eum and elu-ted 'tv:Lth .. the following solvents 

·(Table - XII). 

I . . 

EluE;!nt 

Petroleum 

Tabl. e - · XII 

··Fractions 
SO m1 each 

·l·- 3. 

-_ ...... 

··.-· •'. 

Resl-due on · · 
evaporation 

'SOli,d. ( 160 mg). 

m.p. -l54-57° 

FUrther elution with .xmre·pol.ar solvent·· clid not:.. 

yield any solid material. '; ·- •• ' ~ ..,. ~. ~~ olo • ..1! • - - . t 
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Fractions 1 - 3 were. combined· and crystallisation fmm a 

mixtu~e of c;::hlo:mform. and·,-me.thanoi--~ Y·i·elded:":coloilrloesS<f·~: .. · _ 

n~edles,. ·m.p~ 157-58° _\:lhich-··was, __ foundo-to ~be identical with 
' ' .. 

the dehydration ·'p-mdudt -25; (m•·fi4·P"-<:, and-I:R) .• ,,.: -"'~ ,,_ ·-'" ---~-. 
' ........ • . "1 : w'" • 

Ebund a 


