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minée par les méthodes directes (MULTAN80; Main,
Fiske, Hull, Lessinger, Germain, Declercq & Woolfson,
1980) et affinée par moindres carrés (SHELX76;
Sheldrick, 1976); quantité minimisée 2. (1 F,| — | F,1)?
sans pondération. Hydrogenes déterminés par Fourier
différence, affinement anisotrope pour les atomes
lourds, pas d’affinement pour les atomes d’hydrogéne.
Valeur finale de R =0,043, wR =0,043, w=1, (4/
O)max du dernier cycle d’affinement =0,126. Pour le
dernier calcul de Fourier différence, (4p),,. = 0,15,
(4p)min = —0,14 € A3, Facteurs de diffusion atomique
issue de SHELX76.*

La molécule est représentée Fig. 1. Les coordonnées
atomiques sont rassemblées dans le Tableau 1, les
longueurs de liaison et les angles de valence dans le
Tableau 2. L’examen des angles diédres montre que
cette molécule, constituée de deux cycles a six chainons

* Les listes des facteurs de structure, des coordonnées des atomes
d’hydrogénes, des facteurs d’agitation thermique, des courtes
distances interatomiques, ainsi que la figure de Iempilement
moléculaire vu selon b mettant en évidence les interactions avec
les hydrogénes ont été déposés au dépdt d’archives de la British
Library Document Supply Centre (Supplementary Publication No.
SUP 44197: 21 pp.). On peut en obtenir des copies en s’adressant a:
The Executive Secretary, International Union of Crystallography, 5
Abbey Square, Chester CH1 2HU, Angleterre.
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accolés par une jonction cis, posséde une conformation
chaise de la partie cyclohexanique et une conformation
demi-chaise légerement applatie pour la partie cyclo-
hexénique (Bucourt, 1974; Viani, Lapasset, Aycard &
Bodot, 1979). La valeur non nulle de ’angle autour de
la double liaison [@g = —1,1 (4)°] est analogue a celle
observée par Viani (1978) lors de I’étude du diméthyl-
1,2 cyclohexénedicarbonitrile-4,5-trans (1,5°).

L’analyse de I’empilement montre une organisation
antiparalléle des différents dipdles de la molécule
susceptible de minimiser les interactions dip6le—dipole
intermoléculaire.
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Structure of 1,2-Di(nicotinoylamino)propane Monohydrate
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Abstract. N, N'-(Propane-1,2-diyl)dinicotinamide
monohydrate, C,;H,(N,0,.H,0, M,=302.3, mono-
clinic, P2,/n, a=16-960(1), b=11-311(1), c=
7741 (1) A, B=100-50 (4)°, V' =1460-0 A3, Z =4,
D,=1-375gcm™, AMCuKo)=1-5418A, pu=
7-7cm~!, F(000) =640, T=298K, final R =0-045
for 2498 unique reflections [#2 > 20(F#2)]. The title
compound adopts a trans (Z) conformation. Adjacent
molecules, related by a center of symmetry, form a
dimer by intermolecular hydrogen bonds through their
amide groups, making a 14-membered ring, the O.--N
distance being 3-026 (2) A. The H,0 molecule serves to
stabilize the crystal structure by three hydrogen bonds.

Experimental. Colorless prisms of the title compound
grew from an aqueous solution. Crystal size 0-50 x

* To whom all correspondence should be addressed.
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0-23 x 0-08 mm, Enraf-Nonius CAD-4 k-cradle dif-
fractometer, Cu Ko radiation, graphite mono-
chromator, 8-26 scan with scan speed 0.55-8.24°
min~! in @, scan width (0-60 + 0-14tané)°. Range of
indices, —21 <h <21, 0<k<14, 0<[<9 (26<
150°). Lattice constants determined based on 25 26
values (21 < 26 < 58°). Variation of standard < 4-5%;
3008 reflections measured; 2546 observed reflections
with | F,| > 20(1F,!). Systematic absences h0l, h+!
odd; 0k0O, k odd. No corrections for absorption. Struc-
ture solved by direct methods with MULTAN11/82
(Main, Fiske, Hull, Lessinger, Germain, Declercq &
Woolfson, 1982). Refined by full-matrix least squares.
All H atoms found from difference synthesis. Non-H
atoms refined with anisotropic thermal parameters, and
H atoms with isotropic thermal parameters.
2w(IF,l —|F,)* minimized; w=1.0 for F,<
1341-2, w=(1341-2/F,)* for F,>1341-2. Final R
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Table 1. Final fractional coordinates and equivalent
isotropic temperature factors for non-H atoms with
e.s.d.’s in parentheses

B =42,2,B,a.a,

x y z B (AY)
N(1) 0-1242(1) 01971 (2) 09721 (3)  4.56 (5)
cQ) 0-1987(2)  0-1844(2)  0.9425(4)  3.72(5)
c@3) 02423 (1)  0-2739(2)  0-8807(3) 268 (4)
C4) 0:2051 (1) 0-3826 (2) 0-8424 (3) 3.13(5)
c(5) 0-1272(2)  0-3970(3)  0-8693(4)  3.78(6)
c(6) 0-0900(2)  0-3038(3)  0.9356(4)  4-22(6)
e 0-3254 (1)  0-2452(2)  0-8553(3)  2.91(5)
0O(8) 0:3457 (1) 0-1410(2) 0-8401 (3) 4.07 (4)
N(9) 0-3758 (1)  0.3362(2)  0-8486 (3)  3-08(4)
C(10) 0-4556 (1) 0-3178 (2) 0-8048 (3) 3.03 (5)
C(11)  0-4816(2  0-4275(2) 0.7184(4)  3.72(5)
C(12)  0-5145(1)  0-2815(2)  0.9688(3)  3-10(5)
N(13) 0-5921 (1) 0-2478 (2) 0-9286 (3) 2.98 (4)
C(14)  0-6552(1)  0-3207(2)  0.9509 (3)  2-85(5)
O(15)  0-6529(1)  0-4230(2)  1.0042(3)  3.92(4)
C(16)  0-7310(1)  0-2722(2)  0-9046 (3)  2-73 (4)
cmn 0-7907 (1) 0-3520(2) 0-8847 (4) 3-36 (5)
N(18)  0-8606 (1)  0.3216(2)  0-8406 (3)  3.81(5)
C(19  0-8726(1)  0-2057(3)  0-8157(4)  3-72(6)
C0)  0-8175(2)  0-1198(2)  0-8338(4)  3.87(6)
C(21) 0:7453 (1) 0-1527(2) 0-8784 (4) 3.42 (5)
0(22) 0-5700 (1) —0-0021 (2) 0-8592 (3) 5.26 (5)

Table 2. Bond lengths (A) and angles (°) with their
e.s.d.’s in parentheses

N(1)—C(2) 1.332 (4) C(10-C(12) 1-521 (3)
N(1)-C(6) 1-346 (4) C(12)-N(13) 1-457 (3)
C(2-C(3) 1-390 (4) N(13)—C(14) 1-336 (3)
Cc(3-C(4) 1-388 (3) C(14)-0(15) 1-232 (3)
c(3-C(M 1-494 (3) c(14)-C(16) 1-500 (3)
C@)—C(3) 1-384 (4) C(16)—C(17) 1386 (3)
C(5)—C(6) 1-376 (4) C(16)—C(21) 1-394 (4)
C(T—0(®) 1-239 3) C(17)-N(18) 1:337(3)
C(T-N(9) 1-344 (3) N(18)-C(19) 1346 (4)
N(9)—-C(10) 1469 (3) C(19)—C(20) 1-373 (4)
c(10)—c(11) 1-512 (4) C(20—C(21) 1-381 (4)
C(2)-N(1)—~C(6) 116-5 (3) C(11)-C(10)-C(12) 113.0(2)
N(1)-C(2)-C(3) 124:2(2) C(10)—C(12)-N(13) 112.0(2)
C(2}-C(3)-C(4) 1180 (2) C(12)-N(13)-C(14) 123.0(2)
C(2-Cc3)-C(M 1174 (2) N(13)-C(14)-0(15) 123-4(2)
C(4)—CcB3)-C(7) 124.5 (2) N(13)-C(14)~C(16) 1164 (2)
C(3)-C(4)}—C(5) 1187 (2) O(15)-C(14)-C(16) 120-2 (2)
C(4)—C(5—C(6) 118-8 (3) C(14)-C(16)-C(17) 117:6 (2)
N(1)-C(6)—~C(5) 123.7(3) C(14)}-C(16)-C(21) 124.7(2)
C(3)—-C(7-0(8) 120-3 (2) C(17-C(16)-C(21) 117-7(2)
C(3)-C(N-N(9) 117:4 2) C(16)-C(AN—N(18) 124-1(2)
O(8)—C(7)—N(9) 122:3(2) C(17)-N(18}-C(19) 116.8 (2)
C(N-N(9-C(10)  121.3(2) N(18)-C(19)-C(20) 123.4(3)
N(9)-C(10)-C(11)  109-9 (2) C(19}-C(20)-C(21) 1190 (3)
N(9)-C(10)-C(12)  109-7 (2) C(16)-C(21)-C(20) 118-9 (2)

=0-045, wR =0-052, S=6-44 for 272 variables;
secondary-extinction factor (g) 1-48 (2) x 108 [IF, |
= |F,1/(1+gl)]; 4/0 <0-1; largest peak in final AF
map +0-19e A3 atomic scattering factors from
International Tables for X-ray Crystallography (1974);
programs: Enraf-Nonius SDP (Frenz,
ORTEPII (Johnson, 1976). The structure of the title
compound is shown in Fig. 1, the crystal structure in
Fig. 2. Positional parameters and equivalent values of

1984),

1,2-DI(NICOTINOYLAMINO)PROPANE MONOHYDRATE

Fig. 1. A perspective view of the molecule with the numbering
scheme.

Fig. 2. Crystal structure projected along the ¢ axis. Hydrogen bonds
are indicated by dotted lines.

the anisotropic temperature factors are given in Table 1,
bond distances and angles in Table 2.*

Related literature. Title compound has anti-thrombotic
activity (Mizukami et al., 1984). For the preparation
see Mori et al. (1981).

* Lists of anisotropic thermal parameters, H-atom parameters,
torsional angles and structure factors have been deposited with the
British Library Document Supply Centre as Supplementary
Publication No. SUP 44191 (16 pp.). Copies may be obtained
through The Executive Secretary, International Union of Crystal-
lography, 5 Abbey Square, Chester CH1 2HU, England.
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