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ABSTRACT

The crystal structure of Nor-harman has been determined by means of electron density
projected on the (100) plane. The projection was solved by direct sign determining in the
centro-symmetric plane-group pgg.

Approximate y- and z-atomic co-ordinates are obtained. Further work on the refinement
of the structure is in progress.

INTRODUCTION

The crystal structure of Nor-harman has been determined by means of electron
density projected on the (100) plane. The method by whicl the structure is solved
is of considerable importance in itself, as no assumptions were made as to the
configurations of the molecule.

Physical and Crystallographic data

The alkaloid Nor-harman, C;;HgN,, m.p. 198-9°C., is orthorhombic, with the
cell-edges e = 59 A b = 98Aand ¢c = 146 A,

Absent spectra: koo, oko, ool when h, k, I respectively is odd.

Space-group: P2;2,2,. Four molecules per unit-cell.

Density (cale.) = 1-319 gms./c.c. ; density (obs.) = 1-320 gms./c.c. (Ray, 1957).

Determination of the structure projected on (100) plane

From the packing conditions and the cell-dimensions, it may be assumed that
the molecule will lie with its length nearly parallel to the long c-axis. The low
positive birefringence calculated from the measured refractive indices «, 8, ¥ along
the principal directions a-, b-, ¢- respectively further suggests that the molecule
is inclined to all the three crystallographic directions (Evans, 1938). Attempts
were made to account for the magnitudes of the largest structure factors of low
orders by projecting a model of the molecule which satisfies the aforesaid assump-
tions. But after numerous incorrect structures had been postulated this method
of trial and error was given up. Attempts were eventually made to determine
the structure in a way which did not require any assumption about the configura-
tion of the molecule. The inspection of the Patterson function projected on the
(100) plane did not appear to be informative and thus the method was discarded.

Subsequently Sayre-Cochrane sign relations have been applied to determine
the signs of F'’s in a principal zone, i.e. in the centro-symmetric plane-group pgg.
As a-axis is the shortest axis, the (100) projection will be more informative. Hence
Sayre-Cochrane relation, S(H) = S(H') . S(H 4 H’) was applied to the largest intensity
reflections in the (okl) zone that led to a knowledge of the sign of some of the
structure factors. :
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The sign of five structure factors were determined as positive, the sign of two
could be assumed, while those of the others were obtained in terms of 8(011) = a
and 8§(012) = b, where s(hkl) denotes the sign of F(kkl). The sign of twenty-one
structure factors were established in this way. The electron-density map, prepared
from these terms, was interpreted in terms of the known chemistry of the molecule.
The resulting projection gave a trial structure which gave reasonable agreement
with the observed structure factors. Approximate y- and z-atomic co-ordinates
obtained from the projection are given in Table I.

Tasre 1
Co-ordinates of the atoms

(Based on 21 terms with sign found by the direct method)

Atom /b ! zje
(o} 0-3285 ; 0-7733
Co 02356 ! 0-8994
Cy 0-1237 ; 6-9049
Cy 0-0713 ; 0-5099
C; 0-1904 f 0-7441
Cq 0-2791 g 0-6900
C, 0-3642 i 0-6583
Cs 0-2728 | 0-6200
Co 0-3476 | 0-4775
Cro 0-5648 0-5687
Cpq 0-5028 ] 0-6047
Ny 0-1639 ; 0-6049
N, 0-4809 [ 0-4682

The signs of some of the remaining structure factors are calculated in the usual
way. Refinement of the structure is being continued by the (F,—F.) synthesis as
also by means of the two-dimensional Fourier synthesis.
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