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Chemical investigation on some Indian Plants : 

Chemical investigation on the following Plants was 

undertaken and the results are sho\1!11 in the attached REPRINT 

RET? HINT tiC, 1 •• : 

lo Cyathea spin11lo::.=>a i-Jall {Filice.s) 

2. A."ltidesma diandrum P.,oth C ~phorbiaceae) 

3. BUphorbia jacuemontil Eoiss ( EUphorbiaceae) 

4. Gelonium bifarium Roxb (EUphotbiaceae) 

s. soyamida fe'brl.fuga A. Juss (r-1eliaceae) 

REP RI!111' :irO .. -. 2 . ,! 

1. Flu9~ea mic:cooarpa Blume ( Euphotbiaceae) 

2 • .- ~-S~ium_ baacatum fbxb ( .Euj?hor.oiaceae) 

3. Skirnmia wallich:li ( RUtaceae) 
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identity in absolnte configuration was established by CD comparison-~E196 + 7·2 from 
either source .. The NMR spectrum of the isolated calamenene showed it to be the cis­
isomer8 essentially free of diastereomeric material. The negative 1Lb band (~€278 =-0·25) 
suggests structure II. 8 

Acknowledgement-The work at U.W. was supported by NIH Grant GM-18143. 

8 ANDERSEN, N. H., SYRDAL, D. D. and GRAHAM, C. (1972) Tetrahedron Letters 905. 

Phytochemistry, 1973, Vol. 12, pp. 1819 to 1820. Pergamon Press. Printed in England. 
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Key Word Index-Cyathea spinulosa; Filices; Fern; lupeol; Antidesma diandra; Euphorbiajacquemontii; 
Gelonium bifarium; Euphorbiaceae; Angiospermae taraxerone; sitosterol; epimultifiorenol; multiflorenol; 
bauerenol; Soymida febrifuga; Meliaceae; methyl angolensate; sitosterol. 

Plant. Cyathea spinulosa WaiJl (Syn._ Hemitelia decipines J. Scott). Filices. Occurrence. 
Middle and upper hill forest, rarely found near Kalimpong and Darjeeling, India. Previous 
work. None. 

Isolation and identification. The powdered whole plant was extracted with C6 H6 and the 
neutral fraction.' gave lupeol,l m.p. 214-215°, [a] 0 +26·4°, its acetate m.p. 216-217°, 
[a]0 +47·5° confirmed by m.m.p., IR and co-TLC with an authentic sample. The second 
solid.has been identified as sitosterol. 

Plant. Antidesma diandrum Roth. 3 Euphorbiaceae. Occurrence. Tropical Himalaya, 
from Garwhal eastwards and southwards to Travancore, India. 

Isolation and identification. The powdered trunk was extracted with benzene and the 
neutral part afforded sitosterol. 

Plant. Euphorbia jacquemontii Boiss; Euphorbiaceae.4 Occurrence. Throughout the 
Western Himalayan region of India. Previous work. None. 

Isolation and identification. The powdered trunk bark was extracted with C6 H 6 and the 
neutral part on chromatography first gave taraxerone, C30H 500,* m.p. 238-240°, [a] 0 

10·8°5 confirmed by IR, NMR and co-TLC with authentic specimen and by conversion to 

*Satisfactory analysis, [a]0 in CHCh, 60 Me NMR in CDCh with TMS as internal standard. 

1 CoWAN, A.M. and CowAN, J. M. (1929) The Trees of Northern Bengal, p. 143, Bengal Secretariat Book 
Depot, Calcutta. · 

2 HALSALL, T. G., JONES, E. R. H. and MEAKINS, G. D. (1952) J. Chern. Soc. 2862. 
3 HooKER, J.D. (1954) Flora of British India, Vol. 5, p. 361, Reeve, London. 
4 HooKER, J. D. (1954) Flora of British India, p. 238, Reeve, London. 
5 PoLLOCK, J. R. A. and STEVENS, R. (1965) Dictionary of Organic Compounds, 4th Ed., Vol. 5, p. 2943, 

Eyre & Spottiswoode, London and references cited therein. 
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taraxerol, m.p. 278-280°, [a]0 + 3·7°, acetate, m.p. 295-297°, [a]0 + 9·16°. The second 
solid was an alcohol, C23H480, m.p. 87-88°, [a]0 -22·42° (IR: 3275 cm- 1); acetate, 
C25H 500 2, m.p. 70-71° (IR: 1725 and 1245 cm- 1) but could not be identified for want of 
sufficient material. The last solid sitosterol, C29H 500, m.p. 137-138°, [a] 0 -36° confirmed 
by m.m.p., IR and co-TLC with authentic specimen. Acetate, m.p. 127°, [a] 0 -4°. 

Plant. Gelonium bifarium Roxb;6 Euphorbiaceae. Occurrence. Andaman islands, Malay 
islands. Previous work. Other sister species. 7 •8 

Isolation and identification. The powdered trunk bark was extracted with C6H 6 • The 
neutral part gave a complex mixture of crystalline substances which on acetylation afforded 
a mixture of at least 3 acetates (TLC). On fractional crystallization it first afforded bauerenol 
acetate, C32H 520 2, m.p. 282-284°, [a)0 0°, hydrolysis of which gave bauerenol, C3oHso0, 
m.p. 208-209°, [a]0 -20° confirmed by m.m.p., IR and co-TLC with authentic specimen. 
From the mother liquor two other solids were separated by fractional crystallization. The 
first solid multiflorenol acetate C32H 520 2, m.p. 220-222°, [a] 0 oo and its corresponding 
alcohol, multiflorenol, C30H 500, m.p. 188-1900, [a] 0 -30° confirmed by m.m.p. and IR 
comparison with authentic specimen. The third solid isolated from the mother liquor has 
been identified as epimultiflorenol acetate, C32H 520 2, m.p. 220-222°, [a] 0 oo and its 
corresponding alcohol epimultiflorenol, m.p. 206--208", [a]0 oo and its identity has been 
confirmed by preparing the alcohol ftom multiflorenone by the method of Paton et al. 9 

The last solid m.p. 135-137° has been identified as sitosterol. 
Plant. Soymida febrifuga A .. Juss. 10 Meliaceae. Occurrence. Dry forests of Western Penin­

sula, extending northwards to Marwara, the Mirzapur Hill and Chot Nagpur of India. 
Medicinal use. Bark, astringent, bitter tonic, febrifuge, used in general debility, intermittent 
fevers, diarrhoea and dysentry. Previous work. bitter substances from b~rk. 11 

Isolation and identification. The powdered trunk bark was extracted with C6 H6 and the 
chromatography of the neutral part over alumina first afforded sitosterol, m.p. 137-138°, 
[a] 0 -36° confirmed by m.m.p. and lR comparison with authentic specimen. The second 
solid, m.p. 202-204°, [a]0 -42° coming out in C6 H6-petrol. (4: I) showed iii the NMR 
spectrum the presence of two a (8 7·37) and one ,8-furanic protons (8 6·35), the H-17 proton 
(8 5·62) a-to the furan ring, two vinyl proton singlet"' 85·00, characteristic of the vinylidene 
group exocyclic to a cyclohexane ring, two doublets (J 14Hz) each one proton, assignable 
to the isolated geminal protons at C-15 and five three proton singlet assignable to one 
methyl ester and for quaternary methyls. All the above spectral data are in accord with 
methyl angolensate12 and the compound has been found to be identical with the same 
confirmed by m.m.p. IR, co-TLC and NMR spectra with an authentic specimen. 

Acknowledgements-The authors thanks are due to Professor T. G. Halsall, Dyson Perrins Laboratory, 
U.K. for an authentic sample of methyl angolensate. T.K.R. and D.B.N. are thankful to East India Phar­
maceutical Works Ltd., Calcutta and University of North Bengal respectively for grant of research 
fellowships. 

6 HoOKER, J.D. (1954) Flora of British Indiq, p. 461, Reeve, London. 
7 KHASTGIR, H. N. and SENGUPTA, P. (1963) Tetrahedron 19, 123. 
8 RAMcHNDRA Row, L. and SANKAR RAo, C. (1969) Indian J. Chem. 7, 207. 
9 PATON, A. C., SPRING, F. S. and STEVENSON, R. (1958) J. Chem. Soc. 2640. 

10 CHOPRA, R. N., NAYAR, S. L. and CHOPll.A, I. C. (1956) Glossary of Indian Medicinal Plants, CSTR, 
p. 232, Calcutta. 

11 ANON (1851) Arch Pharm. (Berl.) 271. 
t2 BEVAN, c. w. L., POWELL, J. w., TAYLOR, D. A. H., TOFr, P., WELFORD, M., CHAN, w. R., MOOTOO, 

B. S. and HALSALL, T. G. (1964) Chem. Ind. (London) 1751. 
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PH'l!'l:tlSTEH:OLS !N EUPHO .RB!ACEJ.\E AtU.l l~TACSAS* 

T. R • . R~('{• D. -~ Misra and· H. t~. Khast91J:' 
Chemist.~· departme."lt, North Bes'l<;al. Uni .;,erai ty 

Oi,lrjeelin:;J~ !nai a. 
I 

' : 

( Received 19 March 1974) 

I. 

t<.ey ~;ord'.!ndex • Jrlug;)en lniemca.i.pa; Euphotbiaceae, hexacosane; 
fiedelin; fri<'bdl?danol; si.tosteml;. S.apium baccatum; a..1photbiaceae; 
acetoxy a!etadtoJ.ic acid; Skirnrrd.a. wollichii; Rutpc~a~; taraxer-
one; 3-epi teraxe.z;ol; taraxe.ml; si tosteml. · 

Plant. !£1Ut,;JrJea mJ.oroeatpa_ BlUroft') [2, ~ (Syn f1.USSJ'Jea miC%.'0• 

caz:pa n:t-ume); Buphothiso~~ee. ocaut·nm.ce •. '!'hroughout :tndi.a; from 

~~ashmir asr.:rendlng the lU.t!ialaya to 5000 ft, to Bhutan, and .l\.ssam 

ara(i south\"J.ard$ to.· f./~laaca .e> ... n<l 'l'ravancore. tJsea. Medicinal EV• 
v~evious \•1or.k. ru .. ,fjerg·$nin. ~"'ld !.socot¢mario in lenves. 

tsoiation an,i id€'Alt.ification. The powdered trt.irlk bark was 
extracted. with. \":6 H6 and the neutral ~raat:ion on chromatography 
ova:: de(!.u:tivated· alUlPl.na afforded several c.t-yataltlne solidsa 

. hexacosane, np sa-S9°; f~adalin np 259-261°, c~..:t. - 32°, j> max 
-1 . 0 

~7.q~ 'S~···" (six ... membersd rJ.n9 ketone), o.x:tm~, np 293-295 ./:0<.:7 0 
+ 54,6°8 fr:f,edeianol,. np 296-298°; rf7Cl'u + 15.5°. acetate, .fiP 

314-316°, and si t6st.erol" m£> 136-137°. EO<J D - 34P. scetate, 
~ 127~1-29~ • .frx,:J

0
- 39°. The ia~nt.ity of the .obove ci.>rrpounds 

was confi.rmet) by mrp ·xR:ano. ·co ~ '!'itC '!t1ith ·a~~Jthentic samples. 

-------------------~----~--------------·-------------
., Par.t !I of a ser:t~s· on Plant .?.hytost-eml~; for ?art I see 

'Refo / 1/. 

---------
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Plant. Sapium-bac~atum Fo:x-s.; /OJ Buphon.iaceaa. occu':" 

rrence. Assam, sylhet a.."'ld Khasia M:>untains, India. previous 

wot'\<• .t:l•lQ7 Isol.?ation and charact.eri.zat1on of tr.1raxerone, 

ta.raxetol, si toa.terol) 1-hexaoossnol, 3-3 '-di-o-methyl ella.gio 

aei d [1};1. ~-. 

Isolation and iderltification. The acidic fraction 

.from the c6a6 extract. of tne stem and tru_nk bark of the plant 

on esterficaticn with CH2R2 followed by chromatography furni-
o ·o shed a crystalline solid, ~ 241-243 .~~0 ~ 21.8 ,no UV 

absorption abo~~ 220 nll.'l, v;:l3 17 38 cm•l (b.road,-OCOMe and 

coo~l.,l245 em <-ocoMe), NMRsignals atS 5.45 (lH, vinyl 

pro~n, trtsubsti. tuted double bond), ~ 4. 42 ( l;.H, a-C.o~OO.f!.1e), 
~2.oS (3H,-OCOl"'.e), ~3.54 (3H,-COOMe) and several sharp 

ai gn.al s between So. S to 1. 55 (21H. seven methyl groups) • 
hYdrolysis of the ester with 5% methan.olic l<OH yielded an 

alcohol, mp 206·2lo0 ,£o)7 0 + 15.6°,"))~~3 3490 cm-1 (-0H), 1739 
cm-l( .. COOMe) .• Oxidation of. alcohol by cro3-c

8
H5N t,:omplex- _ 

furnished a ketone, np 174-.176° ,fr?(J 0 + -14. 2 , j) ~a: 1708 em 1 

(CaO), 1738 em- 1 (-COO.Me). The acid obtained from the plant 

is therefore acetox:y .ateurl tol!c acid, tha physical data on 

the ester, alcohol i:'";Jld ke·tone being st.rt.kingly similar to 

those obtained for the known corrpound IJ.'{/. 
Plant.. Ski.lrrtd.a wallichii !·k .L+!l: Rut.aoeae. occurrence • 

. "A small procumbent shrub alXJut 4:ft. high, fairly oorrmon in 

Sin.galila .Range, from 9000•11000 ft. Previous work. None. 

Isolation and identification •.. ~·he powdered ba.tk of the plant 

wea extracted with c6:a6 and t.~e neutral fraction on chmmato­
g.raphy over deactivated alumina first gave four crystalline 

c:orrpounds; thG first rep 236-239°,0.70 + 11°, Ymax 1710 cm-1 

(six mea."nbered rin9 ketone) v1as identical \'lfi th taraxerone 
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(mnp and IJl); 3-~itarax.eml Ll.Y np 2o1-263°.£~D- 25.6°, 

,>max 34 20 cm·1 ( -o H) and 8 2S c:m -l ( trtsubs t.i tu ted double bond) •. 

aeetate, ap 16o-162° ,@ 0 -43°. On dation of the alcohol by 

cro3 -c6H5N conplax-fuz:niahed ta.raxerone. The alcohol, 
3-~i taraxerol and its oxidised pmduct, taraxerone ·rt~ere 
i dert ti. fi ed by mnp, :t R and co-TLC; taraxen>l, up 27 2-27 4°, 

. frJ(J 0 + s. 5°. acetate,. np 295~297°, rf7\J_f) +. 10° confirmed by 

nr.np, IR and co-TLO w:J.th an authe"ltic saaple; and sitosterol 

(s:rrnp and I R). 

Acknowledgement·- T.K. N. thanks tho U:a.et India Pharmaceutical 

. , Norks Ltd., C.alcutta for grant of a research fellowship. 
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3. 

4. 

s. 

6. 

. 7. 
a. 
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RE!? RtNT NO.3 ·--
For Convention of· Chemists 1974 a sect.ion a o~~anio Cbamistey. 

0~ R;. Mi'sra, 'l'oK• Ray and H~ N.Khastgir* 
Chemistry o~artment, North Bengal University, 
Darjeeling,t-ilest Bengal,· India. 

The neutral portion of the benzene extract of the 

.rhizomes of Pol~odium juglandifolium on chromatography 

afforded, from the least polar-fraction, two hydrocarbons­
Femene, c30H50, m.p. 169-70°, <o<) 0 - 16.3° and Fil,licene, 

c30H50, m.p. 231-32° (lit.· 288o 5-229.5°, Ref ; H.l\geta, 

K.l:\ttata and s.t:'?atori, Tetrahedron Letters, No. 46, pp 

3413-3418, 1964), (o( ) 0 +· 49.6° identical with the 

authentic specimens (ll'l.. m.p ~d. I R). The next fraction 

obtained from the chromatography m.p. 121-2° has been 

found to be a mixture of cyclolaudenol, c31 a52o, m.p. 

122-·23° and a ne-1 C..32 tri te.tpene alcollol c32H:,4o. The 

new td. terpene alcohol c32a54o has established as having 

oyalolaudenol nucleus with the extra carbon in the side 
I 

chain from mass spec.t.r:ometric studies of the original 

mixture, its acetnte a.r1d -the :dihydrc.>deri Vi;l.ti ve and the 

acetate·of the dihydro conpound. The ·position of the 

clc)uble bOnd in tho side chain has been tet1tatively 

assiqned at 25 (26) also from mass spectrometric frag­

mentation pattern. r"urther work is in progress to locate 

the exact p.osition o£ the extra carbon atom. 

\ 



INDIAN JOURN',f\L OS CHEMISTRY . 
', ' I 

Partial Synthesis of Dimethyl Dihyd.toaeanothate from 
. ' 

Methyl Betulonate 

T. K. · Ray, o. R. · MI. sra and H. N. Khast;~i r 
Chemdstry·o~artment, ·North Deagal Oniversity,oarjeeiing. 

Rec~ived Jo June 19751 accepted lo July 1975 

The diosphe.nol ( 2b) obtained by the autoxidation of 
metllyl dihydrobetulonate,on H o ozidation followed by estert­
fieation affords the trimethyf ~ster (~)of the s<~co-aoid(J.s>• 
.Dieckmann condensation of (.~J:l) furnishes. after purification 
methyl 2o<. -rnethoxycatbonyl-3-oxo-A(l) -norlupan-28-oate(.!.@) 
which on t~aBH reduction in·- methanol-dioxane gt ves th~ 
desired dimetlyl dihydroceanotha~e .(ld) ,identical with an 
au the."l tic sarrpl e. 

Ceanothia acid(J.si; 2• J was originally :tsoiated by 

Julian et al from' cseanothus 'americanus and has since been . . . . . . ' 5 6 
tsol a ted from a number of· P.uatralian .Rhamnaceae speci as ' • 
HUneck 7 in an atterrpt' towards the pa.d:.ial, synthesis of 

ceanothic acid develop~d a method for the syntrH~sis of both 

epimeric A(l)-norlup-20(29)-en ... J-carboxyitc ac!d.s(JJa) and(~ 
by photochemical Wolff· rear~::an·gement of the 'diazoketone(.G..sJ. 

Kundu at a18 also reported t11e synthesi.s of (.!Q). 

t-Je report here a successful. syrfthesis of dimethyl 

dihy-clroaeanothate (.!e) • Autoxidation of methyl dihydrob~~u­

lonate by passing a st.ream of ·~xygen .in pr~sence of K-tert • 
. ' . . . . . . 0 

buto.xide in t.ert.butanol. gave .the diosphenol (.2!!),m.p.l:U"'-3J , 

( o() ~- 1.96°. ·The d.tosphenol o.n .oxidatt'on. ~"'ith 30% hy.drogen 

pero~ide _gave the ·seco-acid (~ m.p. 175-77~. ~ ~~ol· 1690, 

1710 (COO H) cm- 1• Treatment of ·(la) With di ammathane 
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afforded the trimethyl ester (~) 1• 6 , M.P.l46-47°, v nu~ol 
1 ~X 

1745, 1725 om· (CD2 Me). Dieckmann cond~"lsation of ·(3b) 

· in the presence of potassium tert .. butoxide in pbenzene und~r. 
nitrogen blan.ltet9a, 9b gave a gurkny p'roduot which on chrt.)mato­

graphy over a1 umina gave methyl 2o( -methoxycarbonyl-3-oxo-

A( 1) -norlupan-28-o?te( le).rn.p. 191-93°, ( 0() 0 + 99°, .y :~ol 
17SO, 1720 cm-1, and its ep.imer (lf) 175-77°, -(o< )

0 
+ 42°, 

).) ~~ol 17So, .1730 cm~ 1 in the ratio of :17 a 1 •. Th.e ~igh 
yield of the p -~eto e.ster (1e)tdth the desired stereochemis­
try 'in this reaction is sf9nificant and. is at variance with 

I 3 • -
the observation of 8a~~ .. et al. who sta-ted that methyl 2 o(-

methoxycarbonyl-3-oxo-A(l) -norlup-20 (29) -en-28-oate (dimethyl 

dehyd.rocanothate) was rapidly ~imerized b~r alkali to an 

equilibrium mixture containing 40% of the starting material 

and Go% of the· isomer epimeric at c-2. 

The f' -keto ester (l.m. on reduct.ion with sodium 

borohydride in methanol-dio:xune gave a mixture (two spots in 

'l'LC) wbtbh on chromatography over alumina first eiuted (benzene­

pet ether. 3: 2) a solid, m.p.· 261-62° J (.o<) 0 ·,+ 22°,)} ~~~ol 
3540, 17 30, 1710 cm-1, identical With an authe.&tic specimen of 

a;Lmethyl dihydroceenothate (,1.2)suppl1Gd by Prof,. de t<layo. Further 

elution ~i!th the same sol vent gave another solid, m.p.140-42°, 
)) :ol -356o, 1745, 1705 cm-1.- The yield of the material was 

not s~fficientJo~ NMR studies but by _analogy \-lith previous 

wotk 3 it .is believed to the the c-3 epimer (l,g}. Further work is 

in progress to .elucidate its stereochemistry. 

Investigation -"iJ as- also -1ni ti a ted to- prep are the ~ -keto 

ester ( l.W by carbomethoxylation of the .fl.-nor ketone (~)at c-2. 

'.rhe diosphenol (2b)on treo-:.t:ment with lo% ethanolic sodium 

hydroxide solution underwent bensilic a=id rearrangement to 
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furnish the o( -hydroxy acid (!.2}. m.p. 255-.56°, ')) nmujol 3440, 
. 1 ax 

3340, 1720 em- • The latter on treatment with lead dioxideloa, lob 

in glacial acetic -acid under ,mild reluxing oondi tions gave the 

nor-ketone (4b) 1• 11; m.p. '179-60° (o( ) 0 + 7S.4P. 

At.teRpts on carbomert,b.oxl'·lation of this ketone using 

dimethylacarbonate in the presence of sodium metb.oxide, pot.assiuttt­

t!!rt butoxide or sodium hydr.Lde in various solvents proved unsu-

R· 
·~ -; 

. . 

. ' 

'l . . ~f~ a, R 1..:..-"R.~ = CfloH , 122-=- ott 7 R= u•c (~H-3 J ·R~ = Rs-:::. H 

1 J>) 'Rt=CI~ ) ~3 :::.c~t~H J 'R2...= 'R.Lj = 'R s-= if· J R = .... cl~~~ 

1 e J Rt ~c~ , 'R1 ... := C\lC>·H > R3= R·r=·· RS = tj , R = "" eJtlfiJ... 
'-CI~ 

I ct'J 

l ~, 

if', 
l t J 
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3tA-, ~r= R2.. =- H 

3-t ) 'F 1 ::: 1<2 =- Cii3 
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