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Crystal structure of (2-picoloylcarbonyl)thiosemicarbazone, C;H;oN4O.S
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Abstract

C7H10N405S, orthorhombic, Pbca (No. 61), a = 12.1705(9) A,
b=7.4212) A, ¢ =22.7584(5) A, V=20553 A® Z=8,
Re(F) = 0.033, wRrei( F*) = 0.075, T=293 K.

Source of material

The title compound was synthesized by refluxing an equimolar
mixture of 2-picoloylhydrazine and thiosemicarbazide in ethanol
for 1 h. Single crystals suitable for the X-ray structure analysis
were obtained from ethanol.

Experimental details
The Uj; values for the neighboring positions C3, C4 and C5 are
rather large. We cannot explain this structural feature.

Discussion

Compared to simple hydrazone Schiff base, acyl, aroyl and
heteroaroyl Schiff base have an additional O-donor atom from the
carbonyl group, whose presence introduces a wider range of
properties [1]. These compounds may therefore function as
polydentate ligands and some reports of their complexes have ap-
peared [2].

The molecule of title compound is non-planar (twisted) and con-
sists of a planar 2-picolonybonyl group (r.m.s. deviation 0.030 A)
and a thiosemicarbazone group (r.m.s. deviation 0.014 A), the di-
hedral angle between them being 83.09(5)°. The C6—N2 bond
length of 1.340(2) A is essentially the same as C7—N3 of
1.338(2) A, indicating that C6—N2 is single bond. The N2—N3
bond length of 1.387(2) A in the title compound is in good agree-
ment with N—N one in the compounds of N,N’-bis(picolono-
yDhydrazine [3] and propionylpicoloylhydrazide [4]. To form the
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two-dimensional structure, the molecules connected to each other
through intramolecular and intermolecular hydrogen bonds with
d(N3---02) =2.784 A and £ZN3-H3--02 = 138.3°, d(02---S19) =
3.333 Aand £02-H21--S1%= l63.6°,d(02---01")=2.964,Z\and
£02-H22---01” = 158.3°, d(N2---S1¢) = 3.380 A and
£LN2-H2---S1° = 143.6°, d(N4---Old) = 3.007 A and
£N4-H41---019 = 158.0°, d(N4---S1%) = 3.383 A and
£N4-H42.-819=155.9° (a:—x+1,—y+1, -z b: —x+1/2, y+1/2, z;
c:—=x+1, -y, —z: d: =x+1/2, y-1/2, 2).

Table 1. Data collection and handling.

Crystal: colurless prism, size 0.06 x 0.09 x 0.59 mm
Wavelength: Mo K, radiation (0.71069 A)

u: 297 em™

Diffractometer, scan mode: ~ Riguku R-AXIS RAPID, w/p

20m:u‘3 54.96°

N(hkl)measured. N(hkl)unique: 2352, 2352

Criterion for Iobs, N(hkl)gt: Tobs > 2 0(Iobs), 1289
N(param)eefineq: 127
Programs: SHELXS-97 [3], SHELXL-97 [4]

Table 2. Atomic coordinates and displacement parameters (in ;\2).

Atom Site X y z Uiso

H(21) 8¢ 0.5069 0.5824 0.0654 0.099
H(22) 8c 0.4012 0.5628 0.0933 0.099
H(2) 8¢ 0.4581 0.0190 0.1078 0.049
H(3) 8¢ 0.4407 0.2546 0.0319 0.049
H(41) 8¢ 0.3178 -0.1365 0.0390 0.059
H(42) 8c 0.2870 -0.1516 -0.0242 0.059
H(2) 8¢ 0.1891 0.1447 0.2219 0.067
H(3) 8¢ 0.2183 0.0561 0.3192 0.092
H4) 8c 0.3854 -0.0678 0.3442 0.097
H(5) 8¢ 0.5180 -0.1038 0.2731 0.085
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Table 3. Atomic coordinates and displacement parameters (in A%,

Atom Site x y z Uy Uxn Uss U2 Uiz Uz

S(1) 8¢ 0.36378(4)  0.15871(6) -0.07436(2)  0.0522(3) 0.0478(2) 0.0306(2) 0.0001(3) 0.0025(2) 0.0036(2)
O(1) 8¢ 0.2402(1) 0.2104(2) 0.11533(5)  0.0507(8) 0.0587(8) 0.0438(6) 0.0164(7)  -0.0010(7) 0.0065(6)
0(2) 8¢ 0.4523(1) 0.5087(2) 0.07018(7)  0.071(1) 0.0598(9) 0.116(1) -0.0189(9) 0.013(1) -0.0182(9)
N(1) 8¢ 0.4365(2) -0.0025(2) 0.20670(6)  0.055(1) 0.058(1) 0.0454(9)  -0.003(1) -0.0125(9) 0.0103(8)
N(2) 8¢ 0.4059(1) 0.0874(2) 0.09554(6)  0.044(1) 0.0462(8) 0.0312(7) 0.0066(8)  -0.0012(7) 0.0068(7)
N(3) 8¢ 0.4084(1) 0.1536(2) 0.03857(5)  0.049(1) 0.0436(8) 0.0291(7)  —0.0082(8) 0.0007(6) 0.0051(7)
N(4) 8¢ 03171(1)  -0.0924(2) 0.00405(6)  0.064(1) 0.0464(9) 0.0374(7)  -0.0180(9) -0.0031(8) 0.0040(7)
C(1) 8¢ 0.3387(2) 0.0695(2) 0.19371(7)  0.052(1) 0.0354(9) 0.0313(8) 0.0000(9) -0.0032(8) -0.0018(7)
C(2) 8¢ 0.2556(2) 0.0941(3) 0.23335(7)  0.077(1) 0.047(1) 0.0431(9) 0.006(1) 0.010(1) 0.0030(9)
C(3) 8¢ 0.2730(3) 0.0414(3) 0.29113(8)  0.134(2) 0.058(1) 0.038(1) -0.001(2) 0.023(2) 0.001(1)
C4) 8¢ 0.3715(3)  -0.0319(3) 0.30572(9)  0.148(3) 0.061(1) 0.033(1) -0.019(2) -0.021(2) 0.006(1)
C(5) 8¢ 04511(2) -0.0525(3) 0.26259(9)  0.084(2) 0.071(1) 0.059(1) -0.013(2) -0.036(1) 0.019(1)
C(6) 8¢ 0.3225(2) 0.1290(2) 0.13154(7)  0.045(1) 0.0352(9) 0.0338(8) -0.0013(9) -0.0001(8)  —0.0024(8)
C(7) 8¢ 0.3622(1) 0.0650(2)  -0.00626(7)  0.031(1) 0.0397(9) 0.0354(8) 0.0009(9) 0.0036(8)  -0.0010(8)

Acknowledgments. We are grateful for financial support from the National
Science Foundation of Fujian Province, China(No. E0210026).

References

1.

(5]

Wang, Z.; Jian, F.; Duan, C.; Bai, Z.; You, X.: 2-(2-Hydroxylbanylidene)-
1-(2-picoloyl)hydrazine Hemihydrate. Acta Crystallogr. C54 (1998)
1927-1929.

. Liu, S.-X.: Lin, S.: Lin, B.-Z.; Lin, C.-C.; Huang, J.-Q.:

[30]Metallacrown-10 Compounds: [Mn(C14HoN203)(CH30H)]10
SCH2Cla - 16CH30H - H>0 and [Fe(C14HoN203)(CH30H)] 10 - 3CHACla -
12.5CH;30H - 5H>0. Angew. Chem. Int. Ed. 40 (2001) 1084-1087.
Shao. S.: Zhu, D.: Song, Y.: You, X. Z.: Raj. S. S. S.: Fun, H.-K.: Acta
Crystallogr. C55 (1999) 1841-1843.

4. Wu, W.-S.: Liu, S.-X.: Synthesis and Crystal structure of

N-Propionylpicoloylhydrazide (CoH;iN302). Chinese J. Struct. Chem. 20
(2001) 226-228.

. Sheldrick, G. M.: Phase Annealing in SHELX-90: Direct Methods for

Larger Structures. Acta Crystallogr. A46 (1990) 467-47.

. Sheldrick, G. M.: SHELXL-97. Program for the Refinement of Crystal

Structures. University of Géttingen, Germany 1997.



