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Chemical investigation on some Indian Plants

Chemical investigation on the following pPlants was

undertaken and the results are shown in the attached RERRINT

NO. 1 and RERPINT KO 2.
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>1=‘. Cyathea spinuloss '&all {Filicaes)
2. AMatidesma dlandrum Roth (fuphorbiacesze)

3, Ewphorbl 8 Jacuemontii Boiss { Buphorird aceae)
4, Gelonfium bifarium Roxb (Euphorbiaceae) B

8 Soyvamida fdborifuga A.Juss (Meliaceae)

RED RIN'T 0. 2';
i. TFluggea microcarpa Blume {Euphorbiaceas)
2. Saplum bacscatum Roxb (Buphorniaceas)

3. Skimmia Wallighii. (Rutaceaeg)
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identity in absolute configuration was established by CD comparison—Ae; 96 +7-2 from
either source. The NMR spectrum of the isolated calamenene showed it to be the cis-
isomer® essentially free of diastereomeric material. The negative 'L, band (Aez-,g——O 25)
suggests structure IL 8
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Plant. Cyathea spinulosa Wall' (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 C¢Hg and the
neutral fraction' gave lupeol,> m.p. 214-215°, [a]lp +26-4°, its acetate m.p. 216-217°,
[a]p +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.® 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; BEuphorbiaceae.* Occurrence. Throughout the
Western Himalayan region of India. Previous work. None.

Isolation and identification. The powdered trunk bark was extracted with C6H6 and the
neutral part on chromatography first gave taraxerone, CioHs00,* m.p. 238-240° [a]p
10-8°5 confirmed by IR, NMR and co-TLC with authentic specimen and by conversion to

* Satisfactory analysis, [a]p in CHCl3, 60 Mc NMR. in CDCl; 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 HarsaLL, T. G., Jonss, E. R, H. and MEeAKINS, G. D. (1952) J. Chem. 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]p + 3-7°, acetate, m.p. 295-297°, [a]p + 9:16°. The second
solid was an alcohol, C,3H,50, m.p, 87-88°, [a]p —22:42° (IR: 3275 cm™1); acetate,
C,sHs00,, m.p. 70-71° (IR: 1725 and 1245 cm~1) but could not be identified for want of
sufficient material. The last solid sitosterol, C,oHs,0, m.p. 137-138°, [e]p —36° confirmed
by m.m.p., IR and co-TLC with authentic specimen. Acetate, m.p. 127°, [¢], —4°.

Plant. Gelonium bifarium Roxb;® Euphorbiaceae. Occurrence. Andaman islands, Malay
islands. Previous work. Other sister species.”*®

Isolation and identification. The powdered trunk bark was extracted with C¢Hs. 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, C3,H5,0,, m.p. 282-284°, [a], 0°, hydrolysis of which gave bauerenol, C30H 500,
m.p. 208-209°, [a], —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 C3,H;,0,, m.p. 220-222°, [a], 0° and its corresponding
alcohol, multiflorenol, C35H 500, m.p. 188-190°, [«], —30° confirmed by m.m.p. and IR
comparison with authentic specimen. The third solid isolated from the mother liquor has
been identified as epimultifiorenol acetate, C;,Hs,0,, m.p. 220-222° [a]p 0° and its
corresponding alcohol epimultiflorenol, m.p. 206-208°, [a]p 0° and its identity has been
confirmed by preparing the alcohol from multifiorenone by the method of Paton ef al.®
The last solid m.p. 135-137° has been identified as sitosterol.

Plant. Soymida febrifuga A. Juss.'® 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 bark.!?

Isolation and identification. The powdered trunk bark was extracted with CsHg and the
chromatography of the neutral part over alumina first afforded sitosterol, m.p. 137-138°,
[a]p —36° confirmed by m.m.p. and IR comparison with authentic specimen. The second
solid, m.p. 202-204°, [a]p —42° coming out in CgHg—petrol. (4:1) showed in the NMR
spectrum the presence of two a (8 7-37) and one B-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 14 Hz) 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 angolensate'? 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.
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10 CHoPRA, R. N, NAYAR, S. L. and CHOPRA, I. C. (1956) Glossary of Indian Medicinal Plants, CSTR,
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Kay tWord mdex ~ Fluggea microcarpas Buphorkl aceae; hexacosane;
fiedeling friedelanol; sitostercl; Sapium baccatumy Suphorbiaseae;
acetony aleuritolic acids Shimm:l.a. wa&licb*i' Rut.aceae; taraxer=
oney 3=gpltaraxercd; taraxesml: sif:o:steml..

Plant, Flugjea microcarpa Blumne [2.?57 (syn Fluegjea microw
carpa EL&::;E;} ? Eu;:shazézz:iac&seae; Oocurrance, Throughout Ihdia;' £rom
Yashmlr ascending the Himslaya to 5000 £t, to Bhutan, and Assam
and southwards to Mai%c:ca and Travencore, Uses, Medicinal /J47.
Previous viork [_7. Barc:pnm and isccowimarin in leaves,

A Tsolation an2 identification, The powdered trunk bark was
- extracted with CgHe and the neutral £racti.on on chromatography
over deactivated alumlna afmr«icu several crystaliine =0lidsg
hvayaccsanu. iy 58m59y fmchs:hm mo 259-261°, [T = 3%, > A%
1‘?08 cm (Mix»mr.ﬁm«srec‘. zrlr.g, katone), oxime, np 293-2‘350.[&_78

+ 5&“@ o friedelanol, B 296-2980 [pc] + 15,5, acetats, mp

33.4-316 ’ and simstemlo mo 136=137°, [5(] - 347, scetate,
o 12‘7-»129 . [&jpﬂ 39°, The identity of the zoove compounds

was c:onﬁirm&d by wrp IR and @ - TLC with aut.hentic sampl eg,

» part IT of a meriss on Plant Phytostemols; for Part I see
‘Reg, /g i /o '



Plant, Saplume-baceatum foxe; /67 Buphorikeiaceas, Occus
rrence, Assam, Sylhet and Khasla mpountains, Indla, previocus
work, [f7-107 Isoliation and characterization of taraxerone,
taraxercl, sitosteropl )lohexaco:sanol. =3 tedi~g=methyl cllagic
acida /117, g 2

~ Isclation and identification, The acidic fraction
from the cé”ﬁ extract of the stem and trunk bark of the plant
on esterfication with uﬂzﬂ followed by chmmauagta,:;hy fumie
shed a crystalline solid, mp 241=243 .[9(70 + 21.8%n0 uv
ab.,orptﬁ.on abcve 220 um, ﬁggﬁlB 1738 com 1 {(broad,-0C0Me and
cooMey, 1245 am ! (w0coMe), NMR signals at § 5,45 (18, vinyl
proton, trisubstituted double bond), S 4,42 (LH, HeCe0=~00Me) ,
$ 2,05 (3H,~0C0M2), S3.54 (3H,-COCMe) and several sharp
aignals betwsen 80.8 to 1,55 {21H, seven methyl groups).
Hydrolysis of the ester with 5% methatolic KOH yielded an
ALchol, ™ 20822107, /17 o + 15,6, 9503 3490 enit(~0m),1738
em ( coome), Oxidation of- alcohol by c:o3—ch5 SOMOL OXem
furished a ketcne. mp 174-17€:°./‘9<_/n + 14,2 '))KBr 1708 om”
{CaD), 1738 cm (-GGOME). The aclid obtained from t,he plant
is therefore aceboxy aleuritolic acld, the physical data on
the ester, alcohel and ketone being strikingly similar ¢o
those obtainad for the known comgound /127.

Plant, Skimeia wallichi.i He Z137;: Rutaceae., Ouurrence,
A small procunbent shrub about 4£t, high, falrly common in
Singalila Range, from 900011000 £ft, Previous work, None,
Igolation and identification. The powdered bark of the plant
was extracted with Cot 5 and the neutral fraction on chromatoe
graphy over deactivated alumina first gave four crystalline
compoundsy the first mp ?.38-2390. ":71) + 110. vmax 1710 cm"l
(2ix meagmbered ring ketone) was identical with taraxerone

-1
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(mmp and I8) B-mxtaraxeml /'1_7 mp 261=263°, /X7 e 25.6°,
ymx 3420 em (—OH} and 825 om (trisubstituted double bond),.
acstata, 160-162 'UD' «43°, gxidation of the alcchol by
Crog -GGHSN compl ex-furmished taraxerocne, The alcohol,
J-epitaraxerl and its oxidised product, taraxerone were
identified by mrp. IR ana co-TLc: taraxerol, mp 272~274° .
[a(jD + 5,5°, acetate, mp 255.297°, /'ag]n + 10° confirmed by

mmp, IR and co=TLO with an authentic sample; and sitosterol

{mp and IR).

[
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TRITERPENES FROM POLYPODIUM JUGLANDIFOLIUM

D. R Mi'sra, T.K.Ray and H, N.Khastgir#*
Chemistry Department, North Bengal University,
parjeeling, West Bengal, India,.

ABSTRACT

~ The neutral portion of the benzene extract of the
rhizomes of Polypodium jugl andifolium on chromatography
afforded, from the least polur-fractiox{. two hydrocarbonse
I‘emene. Captigne . pe 169-70°, () = 16, 3 and FilZicene,

HSo‘ Me Do 2331-32° (l1it. 288, 5-229,5° s Ref 3 U, Ageta,
K.Iwvata and 8, Natori, Tetrahedron Letters, NHo. 46, pp
3413-3418, 1964), (0() -+ 49,6° identical with the
authentic specimens (m. mep and IR . The next fraction
obtained from the chromatodgraphy m.pe. 121-2° has been
found to be a mixture of cyclolaudenol, 631 520. MePo
122-23° and a new C=32 triterpene alcohol G 23540. The
new triterpene alcohol C32H540 has establism.d as having
cyelolaudenol nucleus with the extra carbon-in the side
chain from mass spectrometric studies of the original
mixture, its acetate and the ginpydroderivative and the
acaetate of the dlhydro compound, The position of the
double bond in tho side chain has besn tentatively
assigned at 25 (26) also from mass gpectrometric £rage
mentation pattemn: Further work is in progress to locate
the exact position of the extra carbon atom.
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Received 30 June 1975; accepted 10 July 1975

The dlosphencl (2b) obt:amed by the autoxidation of
methyl dihydrobetulonate,on oxidation followed by esteri-
fication afiords the tmmet.hyf ster (3b)of the scco=-acid{3a).
pieckmann condensation of (3b) furnishes after purification
methyl 2K -mathoxycarbonyle Fmoxo=A( 1) =no rlupan-28~-cate( 1e)
which on WaBH, reduction in-methanoledioxane gives the
desired dimetﬁyl dihyércceanomate {18 ,identical with an
authentic sarrplf.a'.

Ceanothic acid(;g)l 423 was originally isolated by
Julian et al from ceanothus amencanus and has since been
isolated from a nunber of Australian Mzanmaceae speci sac's'é
Huneck in an atten@t towarcis the nartial synthesis of
ceanothic aclid developed a method for the synthesis of both
epimeric A(1)=norlupe20(29)=-en-3-carboxylic acids(ik)and(1e)
by ph@tochemical Wol ££ rearmngement of the diazoketone( 23).
xundu et a1® ailso reported the synthesis of (;_). '

We report here a u’"cassful synthesis of dimeat:hyl
dihvdroceanothate (1b). Autoxi dation of nethyl dilhydrobety.
lonate by passing a stream of exygm in presence of K-tart,
Du‘ccxide in tert, I:vutanol gave the di.cas;_)henol (2B)mepe 131~ 33°,
(o():) - 1.960. The dicsphmcl on cxidatien with 30% hydrogen
pemxide gave the Secomacid (33). Mo Po 175-77°, ))nujol 1690,
1710 (wox—r) em 1. Treatment of (.A) with diazomethane

2



afforded the trimethyl ester (3b)M*°, Mp.146-47°, v puzol
1745, 1725 em~! (00, Me). Dieckmann condensation of (3b)
" in the presence of potassium tertmbatoxide in gbenzene under.
nitrogen blanket 2a,9%b gave a gummy product which on chromatoe
graphy over alumina gave methyl 2«'-methoxycarbony1~3-oxo-
A(1)=norlupan-28-oate(1ed mp. 191-93% ()  + 89°, y Auol

1750, 1720 en~}, and its epimer (1g) 175-77°. 1oy + 425,

y DuJol 3780, 1730 en! in the ratio of 173 1.. The high

yield of the g-keto ester (lg)with the deairea stereocheni g-
try in this reaction is significant and. is at variapce with

the observation of Bazdae et al. who stated that methyl 20~

. methoxyearbonyle=3=0x0=A(1) =no rlup=20 (29) = en-28-o0ate (dimethyl
‘dehydrocanothate) was rapidly epimerized by alkali to an
equilibrium mixture containing 40% ¢£ the starting material -

and 60% of the isomer epimeric at Ce2.

' The B ~keto ester (le) on reduction with sodium
borohydride in methanoledioxane gave a mixture (two spots in
1LC) whibh on chromatography over alumina first eluted (benzene-
pet ether, 3:2) a solid, mp, 261-62° 3 (o) 4 227,y Duiod
3540, 1730, 1710 cm~l, identical with an authentic specimen of
dimethvi dihydroceanothate (1d)suppliced by prof, de Mayo, Further
elution with the same solvent gave another solid, Hkp.140-42 0
» Dm0l 3565, 1745, 1705 on . The yield of the material was
" not sqfi;cient§05'NMR studies but by_analogy with previous
work? it is believed to the the C=3 epimer (lg). Further work is

in progress to elucidate its stereochemistry.
‘ Investigation was- also initiated to prepare the @B-keto
' ester {(12) by carbomezhoxylation of the A=nor ketone (4b)at C-2,
The diosphenold (zb)on treatment with 10 ethanolic sodium

hydroxide solution underwent benzilic acid rearrangement to

AN



fumish the X ~hydroxy acid (43), mep. 255=56°, 3 g:i"l 3440,
3320, 1720 om~l. The latter on treatment with lead dioxidel®3 100
in glacial acetic acid under mild reluxing conditicns gave the
nor=ketone (40) M, mp. 179-30° (), + 75.4°.

Attempts on carbomethoxylation of this ketone using
dimethyl acarbonate in the presence of sodium methoxide, potassivim
tert butoxide or sodium hydrl de in various soivents proved UNSUe
ccessful.

Rs
l 7

‘-ia)Rl:k4:CQOH Q‘RL':'—-D‘H R:‘HC//-C}:‘_ZB )") = Rg =H ZC\) R> NZ ,
14, |_ci¢5)'Ra-—czmH R2= R4=R5=f , R= e”w)’ ' <t
, \Ci, R= i“c\a,;,)
1(3) Ri -cﬂs;'RL-CﬁcH »R3= Rq Rs=H 9R- e e("cfﬁ-a ‘

. 2. R

!cl, Ri= Rg=0Mo ;R =0H , Ra= Ry_g R= wef *g ) p3> O;C“3
le, Rj=Rq=0some , R;->=9 ) Rg=H, R= 9,1,1?35 Raf L
L) R=Re = weme , RN~ — e ol/

’ ' Ra) =0 5 Rg=H)H R= o w,\g%

i?/ ) RI:RQ =00 Me. ; g-:gja@l—{ ) Ra= Re=H ,R=- . LHW)
| ; ; TN



3 RI= RL=H ‘ 40\) Rj=0H) R, =CooH

3by R=Rp =0

5.
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