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The structure of nor-harman has been determined. The crystals are ortho.
rhombic with space group P2,2,2,, and there are four molecules in a cell of
dimensions, ¢ = 59, b = 98 and ¢ = 146 A, The structure has been re-
fined by two-dimensional Fourier synthesis till the agreement residual, R,
reduces to 0-26 for the Okl reflections. Further, the agreement between the
optical transform and the Okl weighted reciprocal lattice section is quite
satisfactory except for a few minor discrepancies. The atomic positions
were found out with the aid of the Fourier projection.

InTRODUCTION

Nor-harman is of great biological importance. It has the composition
C11HN: and belongs to the group of indole alkaloids. ' The molecule has all
the indole-ring system attached to a six-membered nitrogen-containing ring as
shown in Fig. 1.

Fig. 1. Nor-harman, C;,HgN,.

At the time when this study was undertaken, the configuration of the
molecule was unknown other than that it contained an indole group. The
author has recently investigated the crystal and the molecular structure of
this alkaloid by a completely independent technique, making no use of chemi-
cal information other than the empirical formula.

At the inception of this study, no crystallographic data of this compound
were available. The crystal data summarized below are based on investiga-
tion carried out earlier by the author (Ray 1957).
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Crystal data of nor-harman, melting point 198-5° C, mol. wt., 161. Ortho-
rhombic; optically positive crystal.
o= 1753, B =1-764, vy =1.783
e=59, b=08 c=1464
Space group P2,2,2,, four molecules per unit cell, no molecular symmetry,
no centre of symmetry; volume of the unit cell 844-1 A2; total number of
electrons per unit cell, F(000) = 352.

EXPERIMENTAL
The intensity for hkl reflections were recorded on moving-film photo-
graphs using CuK, radiation. Robertson’s (1943) multiple-film technique
had also been adopted to correlate strong and weak reflections. All intensities
were measured by a recording microphotometer. The structure amplitudes
were derived by using the usual trigonometric factor, and, since the absorp-
tion coefficient of the compound is small, it was felt that further corrections

were un.necessa,ry.
STRUCTURE ANALYSIS

In deriving the approximate trial structure, it was initially assumed
that the molecule of nor-harman is approximately planar having conventional
bond lengths and angles. The problem was then to determine the arrange-
ment of this hypothetical molecule in the unit cell. The molecular orientation
in the a-axis projection was determined from an-examination of the Okl
section of the weighted reciprocal lattice, a choice between possible orientation
then being made by computing a few structure factors. Structure factors for
both weak and strong reflections were calculated from the assumed atomic
coordinates. A Fourier summation for the (100) projection was done using
the measured structure amplitudes and the calculated signs. For this pro-
jection, the electron density p(y2) were calculated at units 5/30 and c¢/60
using Beevers-Lipson strips. . The projection is centro-symmetrical with every
atom well resolved, and the projection was refined in the usual way by succes-
sive Fourier synthesis. This process was carried as far as ten syntheses as it
then appeared that the suggested changes were becoming aimless.

REesuLTs
Atomic positions consistent with the electron density map are given in
Table 1. Using these coordinates, structure factors for all reflection Okl were
calculated. In calculating the structure factors, McWeeny’s (1951) scattering
curves of carbon and nitrogen were employed. When the( observed structure
factors were scaled to match the calculated ones, it is found that the disagree-

ment residual
R=2Z||Fo| = |Fo|| + Z|F]

is only 0-26 for the Okl reflections.
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TasrLe 1

Atomic coordinaies

Atoms A

Ref. to Fig. 1 y/b zlc YA ZA
o 0-3600  0-5000 353 7-30
Cy 0-2000  0-5666 1-96 827
Cy 0-1333  0-5500 1-30 803
Cy 0-1600  0-4833 1-57 706
Cs 0-2677  0-4333 2:61 633
Cs 0-3333  0:4500 3-27 6-57
C, 0-4667  0-3500 4-57 511
Cs 04333  0-3166 4-25 462
Cy 0-5750  0-2500 564 365
Cro 06950  0-2666 6-81 3-89
Cn 06333  0-3166 621 4-62
N, 0-3333  0-3500 327 511
N, 0-6666  0-2333 653 341

A. Fractional coordinates corresponding to the crystal axes.
B. Coordinates referred to orthogonal axes for which Y is parallel

to b and Z parallel to c.

(!
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Fig. 2. Electron density projected parallel to a. Contours are drawn ab intervals
of one electron per A2, the lowest being one electron per Az,
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Figure 2 shows the electron density map of the (100) projection corre-
sponding to the phase angles determined from the atomic coordinates given in
Table 1 and the arrangement of the four molecules in the unit cell in Fig. 3.

Fie. 3. The arrangement of the four molecules 1 the unit cell
as seen in the projection on (100).
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