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in Table 1 and bond lengths and angles in Table 2.* Fig. 
1 shows the structure and atom-labelling scheme. 

Related literature. Two other structures are known 
which contain V - S e  bonds: [(dppe)V(CO)3]2Se (Al- 
brecht, Hiibener, Behren & Weiss, 1985), and V2Se 9 
(Furuseth & Klewe, 1984). The isostructural S 

* Lists of structure factors, anisotropic thermal parameters and 
H-atom parameters have been deposited with the British Library 
Document  Supply Centre as Supplementary Publication No. SUP 
43128 (12 pp.). Copies may be obtained through The Executive 
Secretary, International Union of Crystallography, 5 Abbey 
Square, Chester CH 1 2HU, England. 

[V2(CrHT)2Ses] 

analogue has been reported (Bolinger, Rauchfuss & 
Rheingold, 1982). 
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Structure of Monoclinic o-Aminobenzoic Acid 

BY HIROYUKI TAKAZAWA, SHIGERU O H B A  AND YOSHIHIKO SAITO 

Department of Chemistry, Faculty of Science and Technology, Keio University, Hiyoshi 3, Kohoku-ku, 
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Abstract. C 7 H 7 N O 2 ,  M r =  137.1, monoclinic, P21/c, 
a = 6.537 (3), b = 15.351 (5), c =  7-086 (3)A, f l=  
112.64(3) ° , V =  656.3 (5) A 3, Z = 4 ,  Din= 1.34(1), 
D x = 1.39 Mg m -3, 2(Mo Kct) = 0.71073 A, p = 
0.097 mm -1, F(000) = 288, T =  298 (1) K, final R 

c(i) 
= 0.039 for 1187 unique reflections. The molecule is c(2) 
non-zwitterionic. The adjacent molecules form a cyclic c(3) 
dimer by intermolecular hydrogen bonds with their c(4) c(5) 
carboxyl groups, the O. . .O distance being 2.651 (3) A. c(6) 
One of the amino H atoms takes part in an intra- c(7) 
molecular hydrogen bond with N. . .O  distance N O(1) 
2.688 (4)A and the other in a weak intermolecular 0(2) 
hydrogen bond with N. . .O  distance 3.385 (5) A. 

Experimental. Colorless prisms of the title compound 
occasionally grew from an aqueous solution in which 
O 2 gas was bubbled by cooling gradually from 343 to 
313 K. D m determined by flotation in an aqueous solu- 
tion of ZnI 2. Crystal size 0.5 x 0.5 x 0.5 mm, Rigaku 
AFC-5 four-circle diffractometer, Mo Ka radiation, 
graphite monochromator, 0--20 scan with scan speed 
6 ° min -~ in 0, scan width (1.3 + 0.5tan0) °. Range of 
indices, - 6 < h < 6 , 0 < k < 1 4 , 0 < l < 6  ( 2 0 < 5 5 ° ) .  
Lattice constants determined based on 20 20 values 
(20 < 2 0 <  31°). Variation of standards <1%; 1618 
reflections measured; 1272 observed reflections with 
IFol > 3o'(IFol ). Systematic absences hOl, l odd; 0k0, k 
odd. No corrections for absorption or extinction. 
Structure solved by direct methods with MULTAN78 

0108-2701/86/121880-02501.50 

Table 1. Fractional coordinates (x 104) and equivalent 
isotropic temperature factors (Hamilton, 1959) 

- -  ~ "--'i ~-- ' jJ 'si jui  u j  a i . a  j .  

x y z Beq(A 2 x 10) 
9484 (2) 4408 (1) 7434 (2) 30 
9057 (2) 3992 (l) 5459 (2) 29 
6887 (2) 3982 (1) 3976 (2) 35 
6388 (3) 3577 (1) 2122 (2) 42 
8073 (3) 3179 (1) 1710 (2) 45 

10206 (3) 3187 (1) 3114 (2) 42 
10780 (2) 3597 (1) 5032 (2) 33 
12921 (2) 3572 (1) 6407 (2) 45 
7702 (2) 4708 (1) 7665 (1) 42 

11336 (2) 4476 (1) 8799 (1) 40 

Table 2. Bond lengths (A) and bond angles (0) 

C(I)-C(2) 1.465 (2) C(7)-C(2)-C(3) 119.7 (1) 
C(2)-C(3) 1.403 (6) C(2)-C(3)-C(4) 121.3 (1) 
C(3)-C(4) 1.375 (3) C(3)-C(4)-C(5) 119. I (1) 
C(4)-C(5) 1.385 (3) C(4)-C(5)-C(6) 120.9 (1) 
C(5)-C(6) 1.366 (5) C(5)-C(6)-C(7) 121.6 (2) 
C(6)-C(7) 1.410 (3) C(6)-C(7)-C(2) 117.4 (1) 
C(7)-C(2) 1.411 (3) C(7)-C(2)-C(1) 121.2 (I) 
C(7)--N 1.364 (5) C(3)-C(2)-C(1) 119. l (I) 
C(1)-O(1) 1.320 (2) C(6)-C(7)-N 119.7 (1) 
C(1)-O(2) 1.229 (5) C(2)-C(7)--N 122.9 (1) 
O(1)...O(2') 2.651 (3) C(2)-C(1)-O(1) 114.7 (1) 
N...O(2) 2.688 (4) C(2)-C(1)--O(2) 123.8 (1) 
N...O(I") 3.385 (5) O(1)-H(O1)...O(2~ 173 (2) 

N-H(N)I ...0(2) 127 (2) 
N-H(N)2...O(I") 104 (1) 

Symmetry code: (i) 2 - x ,  l - y ,  2 - z ;  (ii) 1 +x, y, z. 
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(Main, Hull, Lessinger, Germain, Declercq & 
Woolfson, 1978). All the H atoms found from 
difference synthesis. Non-H atoms refined with aniso- 
tropic thermal parameters, and H atoms with isotropic 
thermal parameters. Yw IFol- IFcll 2 minimized; w -l 
-- o2(IFo I) + (0.015 IFol) 2. Final R = 0.039, wR = 
0.053, S =  1.92 for 1187 unique reflections.* Rin t 
= 0.008. A/a < 0.4, -0 .24  < Ap < 0.17 e]k -3. Com- 
plex neutral-atom scattering factors from International 
Tables for X-ray Crystallography (1974); Universal 
Crystallographic Computation Program System 
UNICSIII (Sakurai & Kobayashi, 1979). Final atomic 
coordinates are given in Table 1, and bond lengths and 
angles in Table 2. 

Fig. 1. A partial projection of the structure along b. Dotted lines 
indicate hydrogen bonds. 

Related literature. Two kinds of orthorhombic crystals 
of o-aminobenzoic acid grow in different conditions 
(Brown, 1968). Brown (1968) and Brown & Ehrenberg 
(1985) reported a lower-temperature form of the 
compound which contains a zwitterion, and Boone, 
Derissen & Schoone (1977) reported a higher- 
temperature form. The hydrogen-bonding scheme in the 
present crystal (Fig. 1) is almost the same as that in the 
other modifications. The structures of m- (Voogd, 
Verzijl & Duisenberg, 1980) and p-aminobenzoic acid 
(Lai & Marsh, 1967) have also been determined. 

* Lists of structure factors, anisotropic thermal parameters, 
atomic parameters for H atoms, bond lengths and bond angles 
involving H atoms and distances from the least-squares plane 
through the benzene ring have been deposited with the British 
Library Document Supply Centre as Supplementary Publication 
No. SUP 43242 (13 pp.). Copies may be obtained through The 
Executive Secretary, International Union of Crystallography, 5 
Abbey Square, Chester CH 1 2HU, England. 
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N,N'-Dimethyl-N,N'-ethylenebis(nieotinamide) 
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Abstract. C I6HlsN402, M r = 298.4, monoclinic, P21/C , 
a=8 .469(2 ) ,  b=9 .727(3) ,  e =  9.174 (4) /~, f l=  
92.00 (3) °, V= 755.3 (8) A 3, Z = 2, Dx= 
1.312 gcm -3, MoKa,  2 = 0.71073 A, / l  = 0.84 cm -l, 
F(000) = 316, T =  297 K, R = 0.041 for 1391 obser- 
vations (of 2193 unique data). The centrosymmetric 
molecule has a conformation in the crystal very similar 
to that observed in the phenyl analog, N,N'-dimethyl- 
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N,N'-dibenzoylethylenediamine. The N-methyl group is 
oriented syn to the carboxyl group [ O - C ( 3 ) - N ( 1 ) -  
C(2) torsion angle 2.4 (2)°], and the pyridine is twisted 
out of the carboxamide plane by 71.8 (2) ° [torsion 
angle C(8)-C(4)-C(3)-O] .  Pyridine C - C  distances 
range from 1.368 (2) to 1.381 (1)A, pyridine C--N 
lengths are 1.332 (2) and 1.338 (2)A, and the central 
C - N  bond of the amide linkage has length 1.342 (1) A. 
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