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The isolation of hayatin [mp 295-303° dee, |e]o 0°
(pyridine}] from the roots of Cissampelos pareira
Linn, was deseribed earlier by Bhattacharji, et al.?
The reported curariform activity!—7 of its dimethiodide
led to an investigation of its chemical structure.

Sodium and liquid ammonia reduetion of hayatin
diethyl ether was undertaken with a view to estahlish,
from the fragments obtained, the structure of hayatin
as well as to determine the stereochemistry at the
two asymmetric centers in the molecule.

Hayatin diethyl ether when subjected to sodium
and liguid ammonia reduction gave a nonphenolic
compound [mp 647, [x]p 0° (CHCL), mass spectrum
M+ 355 (CuaHueNOy) ] and a phenolie compound, [[a]p
0° {(methanol) ] which could not be erystallizged. How-
ever, the Ky value of the phenol on tle on silica gel
{benzene-ethyl acetate—diethylamine, 7:2:1) was.iden-
tical with that of N-methyleoclaurine. The 0,0'-
dimethyl methiodide of this compound, mp 131°, and
the 0,0 -dicthyl methiodide derivative, mp 1862, were
identical with samples of dl-0,0", N-trimethyleoclaurine
methiodide and O,0"'-diethy]l N-methyleoclaurine meth-
iodide, respectively, in respect to melting point,
mixture melting point, and infraved speetra. This
establishes the structure of the phenolie fragment as
N-methyleoclaurine (1),

The structure of the nonphenolic fragment was de-
termined as follows, Tts mass spectrum showed abun-
dant ions at m/e 220 (base peak), 204, and 190, a very
weak molecular ion peak (M*) at 355 (CuHaINOy),
and a weak peak at m/e 354 (M — 1). The base peak
corresponded to the ion IT or IIT and m/e 204 and 190
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-ions eould presumably be formed by a further loss of a
methyl or ethyl, respectively, with hydrogen transfer.
That the »/e 220 ion was I1 and not ITI was proved by
the nmr spectrum of the nonphenolic fragment which
showed a singlet for three protons at + 6.18 (6-0Me)
and four protons in the region 5.93-6.32 (7 4'-(0CH .-
CHs)s.  There were no signals at = 6.4-6.5 which clearly
showed the absence of an OMe at the 7 position of

(1) PartI1]. A. K. Bhatoagar and 8. P, Popli, Tndicn J. Chem., in pross.

(2Z) B. Blstacharil, V. N. Bhorma, and M. L. Dhar, J. Sei. I'nd. Res.
(Tndia), 118, 81 (1952).

(3) B.Bhattacharji, V. N, 2harma, and M. L. Dhar, ihid., 168, 363 (1956).

(4} B. N. Pradban, C, Ray, and K. 8 Varadan, Current Sei, (India), 31,
172 (1852).

(3) B. N. Pradban and N. N. De, Brii. J. Pharmaeol., 8, 299 (1053},

(6} B. N, Pradhan and N. N. De, Arck. Infern. Pharmacedyn., 120, 138
[RErE NS

{7) 8. N. Pradban, K. Pande, and R, P, Badola, Brit. J. Anacsthesia, 38,
w04 (1964),

the tetrahydroisoquinoline ring® The other features
of the nmr spectrum were as follows: (i) six aromatic
protons, four forming an AsBs pattern with doublets
centered at + 2.95 and 322 (J = 9 cps) and two as
singlets at 3.52 and 3.98, respectively; that the proton
at + 3.95 was the one at C-8 would be in consonance
with the shielding by the bottom aromatic ring; (i)
two triplets of three protons cach at ¢ 8.61 and 8.70,
respectively [J = 7.0 eps, (OCH.CH;).]; and (iii)
three protons for >N-MWe. All this data led to the
formulation of the nonphenolic fragment as 7,4'-
0, 0-diethyl-N-methyleoclaurine (IV),

This was confirmed by establishing the identity of
the methiodide of TV, mp 186%, with an authentic
sample of di-7 4'-0, O-diethyl-N-methyleoclanrine meth-
indide.

The confirmation of the phenolic and nonphenolic
fragments az I and IV, respectively, and the fact that
both hayatin and its sodium and liquid ammonia re-
duetion products are optically inactive clearly estab-
lish the structure of hayatin as di-bebeerine  This
structure is fully supported by the nmr and mass
gpectra of hayvatin and its diethyl ether.

It is pertinent to point out that the biological activity
reported for hayatin dimethiodide agrees very closely
with the computed values for di-bebeerine dimethiodide
om the basis of reported activities of the corresponding
quaternary compounds of d- and l-bebeerine,?

Experimental Section

Hayatin Diethyl Ether.—Hayatin was ethylaied with triethyl
anilinivm chloride in the usual manner, when a mixture of mono-
and diethylated hases was obtained.  The two were separated and
purified by column chromatography on neutral aluming using
benzene—chloroform mixture as the cluent.  0,0°-DiethyThaya-
tin was crystallized from methanol, mp 160° (vield 48%%).
Anal. Caled for CyuHNOs: C, 73.84; H, 7.07; N, 4.30.
Found: C, 74.08; H, 7.12; N, 4.47.

Monoethylated hayatin was erystallized from methanol, mp
2347 (yield 307%). Anaf. Caled for CudH N0 C, 72.31;
H, 6.75; N, 4.50. Found: C, 73.50; H, 6.90; N, 4.25.

Sodium and Liquid Ammonia Fission of O Q'-Diethylhayatin.
—A solution of 0,0'-diethylhayatin {500 mg), in a mixture of
dry benzene (20 ml) and toluene (20 ml), was added dropwise
to stirred liquid ammonia (500 ml) containing sodium (0.5 g)
More sodium was added (total 1.5 g) until the blue eolor per
sigted.  Stirring was continued for 2 hr and the mixture wi
then allowed to stand overnight and the ammonia was allowed
to evaporate. The phenolic and nonphenolic fragments were
then separated in the usual way., The latter, obtained in the
form of fine plates, was recrystallized from methanol, vield 180
mg, mp 58° rising to 647 on drying at 40° under high vaenum;
methindide (methanol-ether) mp 186%.  Anael.  Caled for
CualHeENOI: N, 281, Found: N, 2.68. Base oxalate ( metha-
uol-ether) had mp 188%, Anal. Caled for CoHyNO:-0.5H0:
C, 63.43; H, 7.04; N, 3.08. Found: C, 63.15; H, 7.12; N,
3.24.

The phenolic portion {230 mg) was chromatographed on alu-
mina (neutral).  Elotion with chloroform—methanol (49:1)
gave a product {110 mg) which could not be erystallized. A pari
of thiz (70 mgl was methylated with diazomethane and then
converted into the methiodide which was ervstallized { methanol—
ether), mp 1317, [o]p (10° (methanol}, vield 60 mg. A mixture
melting point and infrared spectrum showed it to be identical
with 0,07, N arimethyvleoclanrine methiodide.

The rest of the phenolie fraction {40 mg) was ethylated with
triethylanilinium chlovide and the produet after purification on
alumina column was converted into the methiodide which was
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erystallized from methanol-ether (yield 20 mg), mp 186°.
The methiodide was found to be identical with the methiodide

of the nonphenolie fragment in respect to melting poing, mixture
melting point, and infrared spectrum.

Registry No.-—Hayatin, 1:381-51-7. £
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