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A new alkaloid, sewarine has been isolated from an indigenous medicinal plant Sewar (Rhazya stricta Dene.).

On

the basis of studies in the chemical constitution of sewarine which has been found to possess marked oncolytic activity, a
structure for the base has been proposed, and some of its salts and derivatives have been described.

Rhazya siricta® Decaisne (apocynaceae), a small
glabrous erect shrub, is widely distributed in
western Asia, and abundantly found in various
regions of West Pakistan. It is reputed in the
indigenous system of medicine for the treatment
of a wvariety of ailments.>4 Since Chatterji
et al.5 reported the isolation of five alkaloids from
Rhazya stricta in 1961, a considerable amount of
work has been carried out in this field, but though
the total alkaloidal content of the plant material
has been variously reporteds®7 to be as high as
8-109, ; the yields of individual uniform crystalline
bases have been extremely poor. Again, some
of the alkaloids which were considered to be new
were later identified with known bases.9 The
present position in regard to their physical data,
structure and yields are given in Table 1.

alkaloids ‘Vinblastine’,94.¢ and ‘Vincristine’,9b,¢
have been found to possess pronounced antileuke-
mic and also general anti-cancer activities, the
present authors considered it of interest to rein-
vestigate the alkaloidal constituents of Rhazya
stricta, which like Vinca rosea, also belongs to the
alkaloid-rich apocynaceae family.

As a result of these investigations, which were:
based on the alcoholic extract of fresh undried
leaves of Rhazya siricta, it has been possible to-
isolate a new base which has been named as
sewarine after the local name Sewar of Rhazya stricta
in the Sind area, from where the plant material
was collected. The base, sewarine could not be
separated by chromatographic techniques, which
yielded small quantities of a number of known
crystalline alkaloids, none of which was found

TABLE 1.

S. No. - Name Mol. Formula M.P. [@]o Yield %,
1. (=) Quebrachaminesa(I) CiroHz6N> 141° —117° 0.06
2. Rhazine’2 {IT) (Akuammidine) Gz H N, Oy 234-256°d +0°(CHCIy) 0.15
3. Rhazinines2 CioH2,N-O 115-116° +4° (CHCIy)

4. Rhazidinesd C2oH26N,0;.H,O  278-279°d —-20.8°(EtOH) o.001

5. Alkaloids¢ C2 Hz N> Oy 181-182°d -+293.8° 0.0002:

6. 1,2-Dehydroaspido sperimidine7(IIT) C,,H>,N> liquid +243° 0.21

7. Aspidospermidine8(IV) 1oH26N> 120-121° +17°(EtOH) —

8. Eburnamonined (V) CioHz,N-O 203-204° +89°(CHCI;) —

9. Eburnamenine$ (VI) 1oH22N> (Picrate m.p 183° (CHClL;) —
196°)

10. (+) and (+) Vincadifformine? (VII) C;;H,sN,O, (+)m.p. 120-126° 0.006
In view of the fact that there has been an in-  to have any leucopenic activity. Sewarine was

creasing interest in the evaluation of plant al-
kaloids for anti-cancer activity,? and the Vinca rosea

however, fairly easily obtained in relatively good
yield (about 0.069%,) by following the orthodox
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techniques of isolation, making use of the varying
basic strength, and solubilities of the wvarious
alkaloids, as described in the experimental.

In its crystalline state, sewarine is almost in-
soluble in all the bench solvents, and this may
account for its having been missed through
ccolumn chromatographic techniques. However, its

salts are readily soluble in alcohol, and it was
possible to purify the base through them. Se-
warine forms aggregates of pale yellow plates,
melts with decomposition at 245°C., and yields
crystalline hydrochloride, hydroiodide, picrate,
chloroplatinate and methiodide. On the basis of
the ultimate analysis of sewarine and its salts, it
has been accorded the molecular formula,



Con22N203
contain one -OMe,
one -CMe.

The base was
two active hydrogens,
The dubious nature of -NMe value;
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further found to

and

(VIIIe).

stituent.

(found g.04; calculated for one NMe, 4.44%)

shown by sewarine has also been recorded!®  for
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The N-methyl value in such cases pro-
bably originates'™ from the methoxycarbonyl sub-

The mass spectrum of sewarine (Fig. 1.),

the type of structure envisaged for this alkaloid shows molecular ion peak at mje 338,
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which, according to the elementary analysis of the
base, fixes its molecular formula to CyoH,.N,O;.
On account of the insolubility of the base in most
of the organic solvents, the molecular weight of
sewarine could not be obtained by the usual
methods. For the same reason its NMR spectrum
could not be obtained either.

The colour reactions and the UV spectra
(Fig. 2) indicate that sewarine belongs to
the indole group of alkaloids. In fact its UV
spectrum is typical of the akuammicine group
of alkaloids. From its UV spectra in o.1N
ethanolic HCI, o.1N ethanolic NaOH and that
of the latter solution reacidified to o.1N acid
concentration, as recorded above (Fig. 2), it seems
probable that two essentially independent chro-
mophoric systems are present in the molecule of
sewarine; one a heterocyclic system absorbing
at 205 my, 312 my and 847 my, which is probably
reversibly dependent upon pH and a second,
fairly simple system, absorbing at 224 mu, which
is not reversible to pH and which may arise from
enolisation or ionisation that may indicate a break-
down of the system.

A characteristic strong band at 1661 cm—!
shown by sewarine in its IR spectrum (Fig. 3) and
an unusually high negative rotation of its hydro-
chloride, [ « ]p32° -656 in water (-724° in
ethanol), suggest the presence of the conjugated
indole group (IX) as encountered in the akuammi-
cine and vincadifformine groups of alkaloids.'* The
absence of any band in the region 2830-2815 cm—1!
indicates'® the absence of OMe and NMe
groups and since no other active group, besides a
hydroxyl and a conjugated methoxycarbonyl
(which also accounts for one -OMe value) is
present in the molecule (C20H22N>0;), there-
fore, sewarine, which also possesses one -CMe
should have the skeletal structure of akuammicine
(VIIIa) with only the position of the hydroxyl
group remaining to be fixed. It may be signi-
ficant that of the alkaloids represented in Eli
Lilly collection,™ only those with akuammicine
(VIIIa) structure have infra-red and ultra-violet
spectra similar to those of sewarine. In particular,
there are marked similarities in the spectra in the
1600 cm~T to 1700 cm—' region where, presumably,
the resonance stabilised chelation of the type (X)
may be responsible for the rather low carbonyl
frequency and for the chelation band at 2600 cm~1.

In the light of above evidence sewarine may be
provisionally represented by the structure IXe,
in which the hydroxyl group may be situated in
the non-aromatic portion. The physical data of
sewarine, however, show that it is different from
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the previously reported hydroxy akuammicine
alkaloids, mossambine’# (VIIIb) echitamidine'ob
(VIIIc) and Lochneridine s (VIIId).

Further work on the elucidation of the structure
of sewarine, and isolation of other bases from the
alkaloidal fraction of Rhazpa stricta Dcne. is in
progress.

Experimental

The infra-red spectrum was measured with a
resolution of 0.8 cm™I, on I.LR. “Unicam™ S.P.
100 Recording spectrophotometer with grating
spectral slit width approximately 2.5 cm™!. For
U.V. Spectra “Unicam” S.P. 700 Recording
spectrophotometer was used.

Rhazya stricta Dene. (apocynaceae) was collected
from the suburbs of Karachi. The alkaloidal
assay of the air-dried plant materials according
to the procedure of Higuchi and Brochmann-
Hanssen,’® gave the values: leaves 5.69%,, roots
3.29%, and stems 2.09,. The aqueous portions
left after the extraction of alkaloids in these assays,
still showed the presence of some unextractable
water-soluble bases, with the usual alkaloidal
reagents.

The initial procedure which led to the isolation
of sewarine consisted in the fractionation of the
total alkaloids according to their varying basic
strengths. The major concentration of sewarine
was found in the weakly and moderately basic
fractions which crystallised out on dissolving
them in a small quantity of alcohol. Later, ad-
vantage was taken of the unusual solubility charac-
ter of sewarine, and the following simple pro-
cedure was evolved for its isolation.

Fresh undried leaves of Rhazya stricta Dcne.
(7.0Kg.,which correspond to an air-dried weight
of about 2.5 Kg.) were percolated four times with
commercial ethanol at room temperature. The
dark green extract was concentrated under reduced
pressure in a cyclone evaporator below 25°C. to a
small volume (until a solid began to separate).
The solid, which was non-alkaloidal, was filtered
off, and washed with a little ethanol. The filtrate
was further concentrated in a rotary film evapora-
tor, until a dark green viscous mass was obtained
which was digested with two litres of warm dis-
tilled water, in which most of it dissolved, and the
decanted solution was filtered after charcoal
treatment. The clear brown solution was basified
with ammonia, and the light-brown precipitate
was exhaustively extracted out with ethyl acetate.
The ethyl acetate extract was washed with a
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little water, dried (Na,SO,), and concentrated
to one third of its volume. On keeping the ethyl
acetate solution overnight at room temperature
sewarine separated out as cream coloured micro-
needles (1.6 g.). Once it had separated out,
sewarine was practically insoluble in all the bench
solvents, and was purified by liberating the base
from its recrystallised hydrochloride (see below).
Sewarine forms pale yellow plates or aggregates of
needles, m.p. 245°d [Found: C, 70.96 (71.07);
H, 6.55 (6.58); N, 8.40 (8.75); O, 14.31(14.83);
-OMe, 9.81; -CMe, 3.20; -NMe, 3.04; active
H, 0.48%:; Mol. Wt. 338 (from mass spectrum)
CoH,,N,0;5  requires: C, 70.98; H, 6.55; N,
8.28; O, 14.18; -OMe (one), g.25; -CMe (one)
4.44; -NMe (one), 4.44; active H (two), 0.59%;
Mol. Wt. 338.39].

After removal of sewarine, the solvent was com-
pletely removed in vacuo from the ethyl acetate
filtrate. The viscous residue on application of
vacuum swelled into a yellow foam, which could
be scraped and powdered. The alkaloidal fraction
thus obtained (124 g.) was freely soluble in ethyl
acetate, ethanol and methanol.

Sewarine Hydrochloride.—Sewarine (100 mg.) was
taken up in 109, dry ethanolic hydrogen chloride,
in which it is readily soluble. On cooling in an
ice-bath the hydrochloride crystallised out, and
after two crystallisations from methanol it formed
further pale yellow plates, m.p. 210°d (Found:
C, 65.06; H, 6.09; Cl, 9.00; N, 7.41; O, 12.53%
CuoH,5N,05. HCI  requires C, 64.98; H, 6.14;
Cl, 9.47; N, 7.47; O, 12.819,. Sewarine hydro-
chloride showed an [«]p32" of -724° in ethanol,
(in water it was -656°).

Sewarine Hydroiodide.—A well cooled aqueous
solution of sewarine hydrochloride was treated
with a saturated solution of potassium iodide,
whereupon a white silky mass separated. When
recrystallised from water, the hydroiodide was
obtained as colourless thin rectangular plates,
m.p. 186° (Found: I,27.29;C,cH,,N,0;. HI
requires: I, 27.25%,).

Sewarine Picrate—An aqueous solution of se-
warine hydrochloride when treated with an
aqueous solution of picric acid gave a yellow pre-
cipitate, which on crystallisation- from methanol
gave clusters of yellow prisms, m.p. 176°d (Found:
N, 12.20; CyoH,;,N,0;.CsH3N;O,  requires;
N, 12.34%).

Sewarine Methiodide—Methyl iodide (1.0 ml.)
was added dropwise to a suspension of sewarine
(100 mg.) in methanol, and the solution was
refluxed for one hour on a waterbath. The residue,

16T

obtained after removal of the solvent in wvacuo,
when crystallised from dry methanol gave the
methiodide as well defined colourless needles,
m.p. 258-260°d (Found: I, 25.90; N, 5.57;
C,0H,,N;0;. CH;Irequires: I,26.45; N, 5.83%)).

Sewarine Chloroplatinate—A well cooled aqueous
solution of sewarine hydrochloride was treated
with 109, solution of chloroplatinic acid. The
resulting precipitate  when crystallised  from
methanol gave the chloroplatinate as short buff
coloured needles, m.p. 225°d. (Found: Pt, 17.79;
N, 5.08 (C,0H,.N,03),. H,PtCls requires: Pt,
17.97; N, 5.15%.

Chromatography of the Alkaloidal Fraction.—The
alkaloidal fraction (see above) was divided into
ether-soluble and ether-insoluble portions. 20 g.
of the bright yellow ether-soluble portion,
was dissolved in minimum quantity of dry benzene
and put on a column of neutral alumina (Woelm,
activity one) prepared in dry benzene. A colour-
less product eluted out with benzene. On cry-
stallisation from benzene it gave colourless needles,
m.p. I'42-148°, which proved to be identical with
quebrachamine (IR-spectrum, and undepressed
mixed melting point, same as that of an authentic
sample of quebrachamine). The elution of the
column was continued with a mixture of benzene
and chlorcform, and the proportion of chloroform
was progressively increased. A viscous brown
product, which failed to crystallise, was obtained,
until the proportion of chloroform in the eluting
mixture was I:I, when a colurless crystalline
product started coming out. It melted in the
range of 115-126°. Repeated crystallisation from
a mixture of chloroform and methanol gave a
small amount of a product m.p. 115°, identical
(undepressed mixed m.p. and superimposable IR-
spectrum) with rhazinine. Further elution of the
column with chloroform alone yielded akuammi-
dine (Rhazine), m.p. 284-236°d, identical (IR-
spectrum and undepressed mixed m.p.) with
an authentic sample. Further investigation of the
alkaloidal fracticn is in progress.

Acknowledgement.—The authors wish to thank
Dr. H. T. Openshaw and the Wellcome Research
Laboratories, Kent, England, for the spectra (IR,
UV and Mass) of sewarine. The analyses are by
M/s. Alfred Bernhardt, Max-Planck Institut,
Muelheim, West Germany.

References

1. J. D. Hooker, Flora of British India (Reeve
& Co. London, 1875) vol. 111, p. 640.

2. R. N. Chopra, S.L. Nayar and I.C. Chopra,
Glossary of Indian Medicinal Plants (Council



102

3.

4.

0

SALIMUZZAMAN SIDDIQUI, YUSUF AHMAD AND M. IBrRAHIM Balc

of Scientific and Industrial Research, New
Delhi, 1956), p. 212.

W. Dymock, C.]J. H. Warden and D.
Hooper, Pharmacographia Indica (Kegan,
Paul, Trench Trubner & Co. London,
1893) vol. 1I, p. 391.

G. Watt, 4 Dictionary of the Economic Products
of India (W.H. Allen & Co. London,
1892) vol. VI part I, p. 443.

(a) A. Chatterjee, C.R. Ghosal and N.
Adityachaudry, Chem. Ind. (London)
1034 (1961); 266 (1962).

(b) A. Chatterjee, C.R. Ghosal and N.
Adityachaudry, J. Sci. Ind. Res. (India),
21B, 147 (1962).

(¢c) N. Adityachaudry, C.R. Ghosal and

G. Ganguli, Indian J. Chem.,
1, 95 (1963). )

(d) N. Adityachaudry, G. Ganguli, A.
Chatterjee and G. Spitteler, Indian J.
Chem., 1, 96 and 363 (1963).

S. Silver and A. Tulinsky, Tetrahedron

Letters, 339 (1962).

G. F. Smith and M. A. Wahid, J. Chem.
Soc., 4002 (1963).

H. K. Schnoes, A.L. Burlingame and K.
Bieman, Tetrahedron Letters, 993 (1962)
(a) 1. S. Johnson, H.F. Wright, G.H.
Svoboda and J. Vlantis, Cancer Res.,

20, 1016 (1960).

(b) I. S. Johnson, H. F. Wright and G. H.
Svoboda, Proc. Am. Assoc. for Cancer
Res., 3,331 (1962); Inter al., ]J.G.
Armstrong, R. W. Dyke and P.]J. Fouts,
ibid., 3, 301 (1962).

(¢) N. Neuss, M. Gorman, W. Hargrove,
N.J. Cone, K. Biemann, G. Buchi and

10.

Il

I2.

14.

15.

R.E. Manning, J. Am. Chem. Soc.,
86, 1440 (1964).

(a) J.A. Goodson, J. Chem. Soc., 2626
(1932).

(b) C. Djerassi, Y. Nakagawa, H. Budzikie-
wicz, J.M. Wilson, J. Le Men, ]J. Poisson
and M.-M. Janot, Tetrahedron Letters,
653 (1962).

(a) K. Agoramurthy and R. Robinson,
Tetrahedron, 1, 172 (1957); G.F.
Smith and J. T. Warobel, J. Chem. Soc.,
793 (1960); K. Bernauer, W. Arnold,
C. Weissman, H. Schmid and P. Karrer,
Helv. Chim. Acta, 43, 717 (1960); ]J.
Levy, J. Le Men and M.-M. Janot,
Bull. Soc. Chim., France, 979 (1960).

(b) C. Djerassi, H. Budzikiewicz, J.M.
Wilson, J. Gosset, J. Le Men and M.
-M. Janot, Tetrahedron Letters, 235
(1962).

R. D. Hill and G.D. Meakin, J. Chem. Soc.,

1462 (1957); 760 (1958).

Physical Data of Indole and Dihydroindole Alka-

loids. (Lilly Research Laboratories, Eli

Lilly, and Company, Indianapolis 6,
Indiana, U.S.A., 1960-1964), vol. I
and II.

X. Monseur, R. Goutarel, J. Le Men, J.M.
Wilson, H.Budzikiewicz and C.Djerassi,
Bull. Soc. Chim. France, 1088 (1962).

Y. Nakagawa, J.M. Wilson, H.Budzikiewicz
and C. Djerassi, Chem. Ind. (London)
1986 (1962).

T. Higuchi and E. Brochmann-Hanssen,
Pharmaceutical Analysis (Interscience Pub-
lishers, New York, 1961), p. 362.



