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Structure of Murrayacine

By D. P. CaakraporTY* and K. C. Das
(Bose Institute, Calcutta-9, India)

IN continuation of our work on the carbazoles of
Rutaceae - we report the structure of murray-
acine, a new addition to the murrayanine! group
of carbazole alkaloids isolated from Murraya
koenigii Spreng.

Murrayacine, C;H;;NO, (I), m.p. 244—245°,
(M+ 277) is an optically inactive, homogeneous
(t.l.c.) compound, the i.r. spectrum of which (KBr)
showed peaks at 3250 (-NH-) 1675 (CO), 1640,
1600 (unsatn. and aromatic system), 895, and
865 cm."! (substd. Ph). Its n.m.r. spectrum
showed signals for an NH proton (8 12-07), an
aldehydic proton (3 10-68), and five aromatic
protons (8 8-4; 8-1t0 82;7-2to 7-5). The doublets
at & 59 (J 10 c./sec.) and at § 7-:00 (J 10 c./sec.)
together with the sharp 6H singlet for a gem-
dimethyl group atd 1-52 showed the presence of
a 2,2-dimethyl-A3-pyran ring.

The high intensity mass pectral peak®t of
murrayacine at m/e 262 (M — 15) suggests a
carbazolo-pyrylium ion (II) due to loss of a
methyl group from the pyranocarbazole skeleton.
On further loss of mass 28 from the aldehyde
function a peak at m/e 234 is observed. The u.v.
spectrum of murrayacine [Apax 226, 284, and
301 my (log € 4-60, 4-57, and 4-58)] suggests that
murrayacine is a 3-formylcarbazole derivative.l

Reduction of murrayacine (NaBH,) gave an
alcohol, C;H;,NO, (III), m.p. 200°. The simi-
larity of its u.v. spectrum [Amax 238, 288, 330 mu
(log € 4-51, 4-16, and 3-68)] to that of girinimbine®
(IV) shows that their chromophoric systems are
identical. On catalytic hydrogenation over Pd-C
in alcohol, murrayacine furnished dihydromurray-
acine, C;gH;;,NO, (V), m.p. 176°, (M+* 279), vmax
(KBr) 3325, 1665, 1600, 872, and 755 cm."L
Degradative proof for the carbazole skeleton of
murrayacine was provided by the formation of
carbazole, C;,H,N, m.p. 225°, by zinc dust

distillation. These data show that murrayacine is
a 2,2-dimethyl-A3-pyranocarbazole with the formyl
group in the 3- or 6-position. Dihydromurrayacine
(V) on lithium aluminium hydride reduction
furnished a compound, C,H;,NO, m.p. 176°
identical (by mixed m.p., u.v., t.l.c.) with dihydro-
girinimbine (VI). This confirms the structure of
dihydromurrayacine as (V) and of murrayacine as

(TITy R==CH,OH

(IV) R = Me R O
N O
(V) R=CHO H
(VD) R=)Me e,

It is interesting to note that the formyl or
C-methyl group in the carbazoles of Rutaceae'—d
occupies the 3- or 6-position, the most active
centre for electrophilic attack. It is probable
that the formation of the carbazole ring in plants
precedes C-methylation or formylation of the
aromatic ring by electrophilic attack.

‘We thank Prof. S. M. Sircar, Director, Dr. D. M.
Bose, and Dr. A. Sen, Head of the Department of
Chemistry, for their interest in the work, and the
National Institute of Sciences of India for partial
financial support (to K.C.D.).

(Received, June 10th, 1968; Com. 747.)

1 We thank Dr. B. C. Das, Institut de Chimie des Substances, Gif-Sur-Yvette, France, for mass spectral data.

1 (a) D. P. Chakraborty, B. K. Barman, and P. K. Bose, Tetrahedron, 1965, 21, 681; (b) D. P. Chakraborty and B. K.

Chowdhury, J. Org. Chem., 1968, 33, 1265.

2 (a) D. P. Chakraborty, Tetrahedvon Letters, 1966, 661; (b) D. P. Chakraborty, K. C. Das, and B. K. Chowdhury,
Science and Culture, 1966, 32, 181; (c) D. P. Chakraborty, K. C. Das, and B. K. Chowdhury, Chem. and Ind., 1966,

1684.

3 (a) D. P. Chakraborty, B. K. Barman, and P. K. Bose, Science and Culture, 1964, 30, 445; (b) D. P. Chakraborty
and B. K. Chowdhury, Proc. Vih Internat. Symp. of the Chemistry of Natural Products, 1968, in the press.

4 D. P. Chakraborty, K. C. Das, and P. K. Bose, Science and Culture, 1966, 32, 83.

5 D. P. Chakraborty and B. P. Das, Science and Culture, 1966, 32, 181.

8 C. S. Barnes, J. L. Occolowitz, N. L. Dutta, P. M. Nair, P. S. Phadke, and K. Venkataraman, Tefrahedron Letlers,

1963, 281.



