
Ζ. Kristallogr. NCS 217 (2002) 149-150 

© by Oldenbourg Wissenschaftsverlag, München 

149 

Crystal structure of 4-[4-(dimethylamino)phenyl]-5-(2,4-dimethyl-l,3-
thiazol-5-yl)-2,4-dihydro-3^-l,2,4-triazol-3-thione, C15H17N5S2 

A. Ramazani*, A. Morsali, F. Jamali, F. Gouranlou, A. R. Jalilian and A. Momeni-Movahhed 

University ofZanjan . Department of Chemistry, P.O.Box 45195-313, Zanjan. Iran 

Received November 1. 2001, accepted February 15, 2002; CCDC-No. 1267/754 

Abstract 
C15H17N5S2, triclinio, PI (No. 2), a = 7.822(1) A,b = 8.355(1) Â, 
c = 13.925(2) A, a = 75.651(4)°, β = 82.732(3)°, γ = 62.609(3)°, 
V = 782.7À3, Ζ = 2, Rg(F) = 0.054, wRief(F1) = 0.155, T= 110 Κ. 

compound (0.5 g) in acetonitrile-benzene ( 1:1,20 ml) left in room 
temperature for three days. The colorless crystals were Altered 
off, washed with cold acetonitrile-benzene (1:1,5 ml) and dried 
in vacuum over P4O10 (mp 498 K; yield 55%). Elemental analy-
ses were consistent with the stiochiometry C15H17N5S2 (Found: 
C, 54.31%; H, 5.21%; N, 21.18%. Cale. : C, 54.36%; H, 5.17%; 
N, 21.13%). 
Melting points were measured on an Electrothermal 9100 appara-
tus and are uncorrected. Elemental analyses were performed us-
ing a Heraeus CHN-O-Rapid analyzer. 

Discussion 
Thiazolo-l,2,4-triazole derivatives exhibit antibacterial and 
antifungal activity [ 1 ]. In the recent years there has been increas-
ing interest in the determination of X-ray crystal structures of bio-
logically active compounds [2-10]. 
In the crystal structure of title compound, the S—C distance of 
1.6738(14) Â agrees well with the values in the literature of 
1.687(3) Â, 1.681(5) Â, 1.679(4) Â and 1.678(3) Â, being inter-
mediate between the values of 1.82 À for a S—C single bond and 
1.56 Â for S=C double bond [10]. The single bonds N10—C6 
(1.389(2) Â), N10—C9 (1.389 (2) Â) and N19—C14(1.375(2) Â) 
are slighdy short. π-Systems conjugations and banana character-
istic of these bonds appears to be a plausible factors in the reduc-
tion of these single bonds lengths. The N10—Cll bond length 
( 1.436(2) Â) show that there is no π-system conjugation between 
benzene and triazole rings [10]. The bond angles C14-N19-C20 
and C21-N19-C20 (120.0(1)° and 118.3(1)°, respectively) agree 
well with a participation of N19 in the electron donation to the 
benzene ring. The C9-N10-C11-C16 and C4-C5-C6-N7 
(115.2(2)° and 131.4(2)°, respectively) torsion angles show 
clearly that the three rings do not share a common plane probably 
is as a result of steric intractions. Because of the fairly high acidity 
of H8, the N8-atom has the potential to act as a hydrogen donor in 
the intermolecular hydrogen bonding. Also, because of the pres-
ence fairly high electron-rich atom (N3) in the thiazole ring of the 
molecule, it able to act as a hydrogen acceptor in intermolecular 
hydrogen bonding that stabilize the crystal packing. No ring 
stacking is observed within the crystals probably is as a result of 
the presence of different plans for the three rings in the molecule. 

Source of material 
4-[4-(Dimethylamino)phenyl]-5-(2,4-dimethyl-1,3-thiazol-5-
yl)-2,4-d hydro-3//-1,2,4-triazol-3-thione was synthesized in ac-
cordance with a published procedure [1], The solution of title 
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Table 1. Data collection and handling. 
Table 2. Atomic coordinates and displacement parameters (in À2). 

Crystal: 
Wavelength: 
μ: 
Diffractometer, scan mode: 
2Θπιμ-
N(hkl) measured, N(hkl)miqx: 
Criterion for /ot», N(hkl)g,: 
N(paramenta: 
Programs: 

colorless, prism, size 0.3 χ 0.5 χ 0.5 mm 
Mo Ka radiation (0.71073 Â) 
3.44 cm"1 

Broker SMARTCCD, φ, ω 
60.04° 
6206,4434 
/obs > 2 σί/obJ, 3985 
199 
SHELXTL [11] SHEXTL-97 [12], 
S AD ABS [13] 

Atom Site 

H(8) li -0.7124 0.4483 0.1252 0.05 
H(12) li -0.3725 -0.0793 0.4009 0.05 
H(13) 21 -0.2854 -0.3706 0.4994 0.05 
H(15) 2 i -0.3900 -0.5431 0.2686 0.05 
H( 16) 2 i -0.4761 -0.2475 0.1699 0.05 
H(17A) li 0.0487 -0.4015 -0.1291 0.05 
H(17B) li 0.2058 -0.3220 -0.1349 0.05 
H(I7C) li 0.1865 -0.4870 -0.0730 0.05 
H(18A) li 0.1513 -0.2265 0.2253 0.05 
H(I8B) li -0.0645 -0.1135 0.2611 0.05 
H(18C) li 0.0126 -0.3195 0.2733 0.05 
H(20A) li -0.2659 -0.6250 0.5887 0.05 
H(20B) li -0.0577 -0.7164 0.5395 0.05 
H(20C) li -0.1810 -0.8347 0.5824 0.05 
H(21A) li -0.3903 -0.7805 0.3878 0.05 
H(21B) li -0.1635 -0.8478 0.3627 0.05 
H(21C) li -0.2477 -0.9111 0.4676 0.05 

Table 3. Atomic coordinates and displacement parameters (in Â2). 

Atom Site χ y ζ U\\ t/22 Un Un Í/13 ί/23 

S(l) 24 -0.21185(4) -0.08756(4) -0.03669(2) 0.0131(2) 0.0168(2) 0.0174(2) -0.00233 -0.0039(1) -0.0009(1) 
S(2) 2 i -0.79212(5) 0.24633(5) 0.31664(3) 0.0173(2) 0.0212(2) 0.0241(2) -0.0008(2) 0.0025(1) -0.0060(2) 
N(3) 2 i 0.0842(2) -0.3073(2) 0.06947(8) 0.0127(5) 0.0136(5) 0.0180(5) -0.0022(4) -0.0016(4) -0.0018(4) 
N(7) li -0.4703(2) 0.2506(2) 0.07774(9) 0.0123(5) 0.0130(5) 0.0234(6) -0.0008(4) -0.0021(4) -0.0015(4) 
N(8) 2 i -0.6198(2) 0.3285(2) 0.14131(9) 0.0132(5) 0.0117(5) 0.0242(6) 0.0009(4) -0.0019(4) -0.0024(4) 
N(10) li -0.4738(2) 0.0417(2) 0.21243(9) 0.0116(5) 0.0120(5) 0.0185(5) -0.0002(4) -0.0020(4) -0.0014(4) 
N(19) 2 i -0.2725(2) -0.6649(2) 0.45438(9) 0.0251(6) 0.0145(5) 0.0184(5) -0.0069(5) -0.0051(4) 0.0007(4) 
C(2) li 0.0158(2) -0.2691(2) -0.0190(1) 0.0122(5) 0.0148(6) 0.0191(6) -0.0033(5) -0.0004(4) -0.0029(5) 
C(4) 2i -0.0432(2) -0.1900(2) 0.1283(1) 0.0118(5) 0.0125(5) 0.0178(6) -0.0021(4) -0.0014(4) -0.0011(4) 
C(5) 2 i -0.2142(2) -0.0622(2) 0.0832(1) 0.0118(5) 0.0125(5) 0.0173(6) -0.0019(4) -0.0018(4) -0.0016(4) 
C(6) li -0.3828(2) 0.0771(2) 0.1231(1) 0.0107(5) 0.0122(6) 0.0192(6) -0.0016(4) -0.0017(4) -0.0013(4) 
C(9) 2 i -0.6295(2) 0.2070(2) 0.2239(1) 0.0110(5) 0.0132(6) 0.0223(6) 0.0001(4) -0.0022(4) -0.0039(5) 
C(ll) li -0.4294(2) -0.1364(2) 0.2756(1) 0.0130(5) 0.0118(5) 0.0173(6) -0.0018(4) -0.0024(4) -0.0008(4) 
C(12) 2 i -0.3751(2) -0.1745(2) 0.3734(1) 0.0184(6) 0.0158(6) 0.0191(6) -0.0058(5) -0.0026(5) -0.0038(5) 
C(13) 2 i -0.3205(2) -0.3492(2) 0.4323(1) 0.0184(6) 0.0163(6) 0.0172(6) -0.0055(5) -0.0032(5) -0.0023(5) 
C(14) 2 i -0.3231(2) -0.4916(2) 0.3956(1) 0.0149(6) 0.0140(6) 0.0157(6) -0.0043(5) -0.0009(4) -0.0006(5) 
C(15) 2 i -0.3834(2) -0.4485(2) 0.2969(1) 0.0184(6) 0.0148(6) 0.0167(6) -0.0046(5) -0.0017(5) -0.0037(5) 
C(16) 2 i -0.4355(2) -0.2731(2) 0.2378(1) 0.0145(6) 0.0157(6) 0.0173(6) -0.0035(5) -0.0025(4) -0.0023(5) 
C(17) li 0.1231(2) -0.3694(2) -0.0991(1) 0.0199(6) 0.0245(7) 0.0230(7) -0.0080(6) 0.0029(5) -0.0096(5) 
C(18) 2 i 0.0185(2) -0.2112(2) 0.2295(1) 0.0151(6) 0.0241(7) 0.0183(6) -0.0028(5) -0.0040(5) -0.0044(5) 
C(20) 2 i -0.1840(2) -0.7141(2) 0.5495(1) 0.0216(7) 0.0194(6) 0.0196(6) -0.0053(5) -0.0054(5) 0.0022(5) 
C(21) 2 i -0.2653(2) -0.8113(2) 0.4136(1) 0.0299(8) 0.0132(6) 0.0266(7) -0.0063(5) -0.0058(6) -0.0016(5) 
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