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Abstract. Monoclinic, P21/c, a= 10.41 (1), b = 5.078 (5), 
c=  13-60 (1) A, fl= 112.9 (2) °, 22°C, CTHTNO2, Z = 4 ,  
Dx= 1.375 g cm -3. The structure consists of hydrogen 
bonded dimers of essentially planar molecules of sali- 
cylaldoxime. 

Introduction. A preliminary study by Merritt & 
Schroeder (1956) reported a hexagonal unit cell for 
salicylaldoxime. While it is possible that two modifica- 
tions exist, the powder pattern reported is that of the 
monoclinic form. The monoclinic crystals used in this 
study belong to space group P2~/c and were grown by 
slow cooling from an ethanol solution. 

Intensity data were collected for 1049 reflections on a 
Stoe 2-circle automatic diffractometer using LiF-mono- 
chromated Cu Kc~ radiation (max. k = 4 ,  max. 20= 
130°). The intensities were measured by means of co 
scans of 1 ° per rain over a width of 1.5°; background 

counts for 30 sec were taken at both ends of the scan 
range. The crystal, which was sealed in a 0.3 mm Linde- 
mann glass capillary, showed no signs of instability as 
was evidenced by the absence of systematic changes in 
the intensity of the reference reflections. The intensities 
were corrected for Lorentz and polarization effects. 
Corrections for absorption were deemed unnecessary 
( l l= 8"62 cm -1, Cu Kc0 and extinction did not prove 
to be a problem. 

The structure was solved using a symbolic addition 
program supplied by Ahmed, Hall, Pippy & Saunder- 
son (1968) and refined with Shiono's (1971) block- 
diagonal least-squares program using unit weights for all 
reflections. The heavy atoms were refined anisotropical- 
ly, the hydrogens isotropically. Only the hydrogen at- 
tached to the phenolic oxygen, H(17), failed to refine 
properly with the O(10)-H(17) distance decreasing to 
0.69 A. H(17) was then fixed at the position found on 
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Fig. I. Bond distances and angles for salicylaldoxime. 
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Table 1. Final fractional coordinates and thermal parameters (with standard deviations in parentheses) 
The anisotropic thermal parameters are in the form: 

exp [ - (h2fllt + k2f122 + lZf133 + 2hkflt2 + 2htfl~3 + 2k/P23)l. 

(a) Heavy atoms (anisotropic therma ,,parameters) 

x y z 104fll, 103,822 10af133 10aft12 104fl~2 104fl23 
C(I) 0.2503 (4) 0"4807 (8) 0.0093 (3) 80 (4) 40 (2) 51 (3) 15 (7) 23 (3) 21 (5) 
C(2) 0.2049 (4) 0"4774 (8) 0.0945 (3) 82 (4) 42 (2) 50 (3) 3 (7) 23 (3) 8 (6) 
C(3) 0.2614 (4) 0"6550 (9) 0.1781 (3) 106 (5) 46 (2) 60 (3) - 9 (8) 33 (3) - 13 (6) 
C(4) 0.3641 (4) 0"8273 (9) 0"1808 (3) 102 (5) 47 (2) 68 (3) - 16 (8) 13 (3) - 8 (7) 
C(5) 0.4122 (4) 0-8316 (10 )  0.0985 (4) 89 (5) 58 (3) 81 (3) -45  (9) 22 (3) 24 (8) 
C(6) 0"3536 (4) 0"6600 (9) 0"0141 (3) 91 (4) 50 (2) 67 (3) 2 (8) 34 (3) 40 (6) 
C(7) 0"1917 (4) 0"3037 (9) -00819 (3) 98 (4) 44 (2) 53 (3) 7 (8) 34 (3) 13 (6) 
N(8) 0"1006 (3) 0"1317 (7) -0"0873 (2) 109 (4) 40 (2) 43 (2) - 3 (6) 30 (2) - 9 (4) 
0(9) 0"0592 (3) -0-0202 (7) -0"1809 (2) 152 (4) 60 (2) 48 (2) - 8 0  (7) 46 (2) -45 (5) 
O(10)  0'1045 (3) 0"3076 (6) 0"0954 (2) 125 (4) 54 (2) 58 (2) -72  (6) 50 (2) -38  (4) 

Table 1 (cont.) 

(b) Hydrogen atoms (isotropic thermal parameters) 
x y z 

H(I 1) 0.220 (4) 0-655 (9) 0.228 (3) 
H(12) 0-393 (5) 0.984 (11) 0.227 (4) 
H(13) 0.490 (4) 0.995 (8) 0.102 (3) 
H(14) 0.396 (4) 0.639 (9) -0.039 (3) 
H(15) 0.238 (5) 0.308 (10) -0.141 (4) 
H(16) 0.009 (4) -0.137 (8) -0.166 (3) 
H(17) 0"085 (5) 0"200 (10) 0"040 (3) 

10B 
55 (1o) 
85 (14) 
44 (9) 
62 (1 l) 
85 (13) 
47 (9) 
93 (15) 

the difference map  and the refinement of  all other par- 
ameters was continued until the R index reached 0.077 
for all reflections and 0-069 omitt ing 101 reflections 
considered to be unobserved. The final positional and 
thermal  parameters are given in Table 1.* 

Discussion.  The bond distances and angles are given in 
Fig. 1, which further shows the hydrogen bonding be- 
tween two molecules of salicylaldoxime across a crys- 
tal lographic center of  symmetry.  The e.s.d.'s for heavy- 
a tom distances vary from 0.004 to 0.007 A;  for bonds 
to hydrogen atoms, the e.s.d.'s are about  0.05 ~.  
Angular  e.s.d.'s average 0.4 ° for heavy-atom angles and 
3 ° for the angles involving hydrogens. All bond dis- 
tances and angles are those expected; a table of N - O  
and C=N bond lengths for various oximes has recently 
been published (Table 5, Bachechi & Zambonel l i ,  
1972). No comparison between this structure and that 
of  5-chlorosalicylaldoxime (Simonsen, Pfluger & 

* A list of structure factors has been deposited with the 
National Lending Library, England, as Supplementary Publi- 
cation No. SUP 30140. Copies may be obtained through the 
Executive Secretary, International Union of Crystallography, 
13 White Friars, Chester CH 1 1 NZ, England. 

Thompson,  1961) will be made at this t ime; the esti- 
mated error of  the latter structure is relatively large and 
hence is being redetermined. 

The molecule as a whole is p lanar ;  a least-squares 
mean-plane calculation including all of  the heavy at- 
oms yields the equation - 0 .560X+ 0.673 Y -  0.228Z = 
0.150, where X, Y, and Z are the coordinates in A with 
axes parallel to the cell edges. Of  the heavy atoms, C(7) 
shows the largest deviation from the plane, 0.024 A;  
the average deviation is 0.009 A. The planes of the two 
molecules which are hydrogen-bonded miss being co- 
p lanar  by only 0.30 A. 
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