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Abstract
C13H14N2O3S, monoclinic, C2/c (no. 15), a= 27.9910(12) Å,
b= 6.5721(3) Å, c= 14.2821(7) Å, β= 92.600(3)°, V =
2624.6(2) Å3, Z = 8, Rgt(F)= 0.042, wRref(F2)=0.105,
T = 100 K.

CCDC no.: 1479028

The crystal structure is shown in the �gure. Tables 1 and
2 contain details of the measurement method and a list of
the atoms including atomic coordinates and displacement
parameters.

Source of material
Thiophene-2-carbonyl chloride (1.6 g, 11 mmol) in 10 mL
dichloromethane was added dropwise to a mixture of
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Table 1: Data collection and handling.

Crystal: Colourless blocks
Size: 0.60�0.35�0.11 mm
Wavelength: Mo Kα radiation (0.71073 Å)
µ: 2.5 cm�1

Di�ractometer, scan mode: Bruker APEX-II, φ and ω
2θmax, completeness: 66.4°, >99%
N(hkl)measured, N(hkl)unique, Rint: 64167, 5018, 0.059
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 3921
N(param)re�ned: 2188
Programs: SHELX [17], Bruker programs [18]

hydrazide (1.50 g, 10 mmol) and NaOH (0.4 g, 10 mmol) in
30 mL dichloromethane and 20 mL water at 0 °C. After
complete addition of acid chloride, the reaction mixture
was continued stirring at 0 °C for 2 hours and at room
temperature another 2 hours. The organic layer was sepa-
rated and the aqueous layer extracted with another 50 mL
dichloromethane. The collected organic layer was washed
with water (20 mL), saturated NaCl solution (20 mL), and
then dried over anhydrous MgSO4. The dichloromethane was
�ltered fromMgSO4 and thenwas concentered under reduced
pressure to give a white solid. The crude product was recrys-
tallized from ethanol to a�ord the pure product in 85% yield.
(mp 220-1 °C). 1H-NMR (400 MHz, DMSO-d6) δ: 3.54 (s, 2H,
CH2), 7.17 (d, J = 4.4 Hz, 2H, Ar), 7.19–7.36 (m, 5H, Ar), 7.83
(d, J = 4.4 Hz, CH-thiophene), 10.20 (s, 1H, NH), 10.41 (s, 1H,
NH) ppm; 13C-NMR (100 MHz, DMSO-d6) δ: 40.9, 127.2, 128.8,
128.9, 129.6, 129.7, 132.2, 136.3, 137.9, 161.2, 170.2 ppm. Anal.
Cacled for C13H12N2O2S (260.31): C, 59.98; H, 4.65; N, 10.76; S,
12.32; found: C, 60.06; H, 4.76; N, 10.54; S, 12.13.

Experimental details
Carbon-bound hydrogen atoms were placed in calculated po-
sitions and were included in the re�nement in the riding
model approximation, with U iso(H) set to 1.2Ueq(C).

Discussion
Bishydrazides (N,N′-diacylhydrazines) are usually obtained
from esters, acid chlorides or acids [1]. They are considered as
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom x y z Uiso*/Ueq

S1 0.446973(10) 0.51307(5) 0.40672(2) 0.01996(8)
O1 0.35067(3) 0.32976(13) 0.42592(6) 0.01678(17)
O2 0.25925(3) 0.53262(13) 0.27788(6) 0.01604(17)
N1 0.31011(3) 0.62900(15) 0.43446(7) 0.01299(18)
N2 0.26610(3) 0.53175(15) 0.43549(7) 0.01220(17)
C1 0.47559(4) 0.7261(2) 0.36984(10) 0.0244(3)
H1A 0.5092 0.7341 0.3633 0.029*
C2 0.44483(4) 0.8840(2) 0.35081(10) 0.0223(3)
H2A 0.4545 1.0133 0.3288 0.027*
C3 0.39675(4) 0.83209(18) 0.36783(9) 0.0166(2)
H3A 0.3705 0.9229 0.3589 0.020*
C4 0.39258(4) 0.63457(17) 0.39874(8) 0.0130(2)
C5 0.34972(4) 0.51718(16) 0.42038(8) 0.01170(19)
C6 0.24225(4) 0.49004(16) 0.35350(8) 0.01168(19)
C7 0.19405(4) 0.39035(17) 0.36177(8) 0.0136(2)
H7A 0.1942 0.3123 0.4211 0.016*
H7B 0.1888 0.2928 0.3095 0.016*
C8 0.15280(4) 0.54074(17) 0.36007(7) 0.01192(19)
C9 0.10973(4) 0.48058(18) 0.39783(9) 0.0167(2)
H9A 0.1073 0.3502 0.4259 0.020*
C10 0.07054(4) 0.6105(2) 0.39449(9) 0.0217(3)
H10A 0.0414 0.5683 0.4199 0.026*
C11 0.07387(4) 0.8015(2) 0.35426(9) 0.0231(3)
H11A 0.0469 0.8894 0.3513 0.028*
C12 0.11668(5) 0.8640(2) 0.31834(9) 0.0212(2)
H12A 0.1192 0.9959 0.2918 0.025*
C13 0.15602(4) 0.73407(18) 0.32095(8) 0.0168(2)
H13A 0.1852 0.7775 0.2959 0.020*
O1W 0.21712(3) 0.53391(13) 0.10304(6) 0.01396(16)
H1N1 0.3082(6) 0.759(3) 0.4219(12) 0.028(4)*
H1N2 0.2553(6) 0.508(2) 0.4852(12) 0.016(4)*
H2OW 0.2285(7) 0.530(3) 0.1580(15) 0.034(5)*
H1OW 0.1988(7) 0.633(3) 0.0987(14) 0.036(5)*

valuable intermediates in the synthesis of many heterocyclic
compounds by employing the dehydrative cyclizationmethod
in the presence of strong acids (dehydration agents), such as
H2SO4 [2], P2O5 [3], SOCl2 [4], POCl3 [5] or under microwave
irradiation ofN,N′-diacylhydrazines by grafting onto polymer
support [6–8]. Hydrazides are considered to be an important
class of compounds with various types of biological activ-
ity such as anti-bacterial [9], anti-in�ammatory, anti-cancer
[10], anti-microbial [11, 12], anti-fungal [9, 13] and anti-biotic
[13–15].

First, 2-phenylacetohydrazide was prepared following
the reported method [16]; the product was obtained as white
crystals from ethanol in yield 86% (Lit. [16] 90% yield). The
hydrazide was reacted with thiophene-2-carbonyl chloride
using an easy two phase method (dichloromethane-water) in
the presence of NaOH as HCl scavenger and help to remove

the traces of acid chloride or acid remaining in the reaction
medium.

The asymmetric unit of the title structure contains
only one independent molecule and one molecule of
water. The thiophen ring (S1/C1/-C4) is nearly parallel
to the phenyl ring (C8—C13). The molecules are packed
in the crystal structure with the water molecules form-
ing three classical intermolecular hydrogen bonds N1—
H1N1· · ·O1Wi, N2—H1N2· · ·O1Wii, O1W—H1OW· · ·O1i.
The H· · ·A distances are 1.967(19), 2.053(17), 1.92(2), re-
spectively and the angles are 162.4(16), 170.4(16), 169(2)
respectively with symmetry code: (i) � x+ 1/2, y+ 1/2,
� z+ 1/2; (ii) x, � y+ 1, z+ 1/2.
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