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The title compound, C13H19N3S2, is a Schiff base prepared by

the reaction of S-methylendithiocarbazate and and 4-(diethyl-

amino)benzaldehyde. Weak intermolecular N—H� � �S

hydrogen bonds link the molecules into dimers.

Comment

Organic materials with delocalized �-electron systems have

aroused considerable interest as potential materials for non-

linear optical (NLO) studies. It has been found (Long, 1995)

that the delocalized conjugated electrons contribute to

enhancing the NLO response through their capability for

hyperpolarization. Schiff base compounds having extensively

conjugated �-electron systems have been reported to display

second harmonic generation (Messier et al., 1991; Zyss &

Ledoux, 1994). We have synthesized the title compound, (I),

to explore its potential as a prospective NLO material.

In (I) (Fig. 1), the dithiocarbazate group adopts an E

configuration about the C7 N2 bond as found in most

dithiocarbazates (Fun et al., 1995) and thiosemicarbazones

(Mathew & Palenik, 1971). The C—S bond lengths (Table 1)

lie in the range 1.669 (3)–1.797 (4) Å and agree well with those

observed in related compounds, being intermediate between

the 1.56 and 1.82 Å for C—S double and single bonds,

respectively (Sutton, 1965). The C9—N3 and C3—N1 bond

lengths are indicative of double-bond character. Therefore,

there is high electron delocalization in the �-system of the

whole molecule. However, since the title compound crystal-

lizes in a centrosymmetric space group, it does not exhibit

second-order NLO properties.

In the crystal structure, weak intermolecular N—H� � �S

hydrogen bonds (Table 2) link the molecules into centro-

symmetric dimers (Fig. 2).

Experimental

4-(Diethylamino)benzaldehyde (50 mmol) and S-methylenedithio-

carbazate (50 mmol) were mixed in EtOH (25 ml) and heated to

reflux for 2 h. Pale-yellow microcrystals were collected and dried in

vacuo. Single crystals suitable for X-ray diffraction analysis were

obtained by slow evaporation of a benzene solution.



Crystal data

C13H19N3S2

Mr = 281.43
Triclinic, P1
a = 6.9340 (6) Å
b = 8.3979 (8) Å
c = 13.8832 (13) Å
� = 89.343 (2)�

� = 84.071 (2)�

� = 70.321 (2)�

V = 756.91 (12) Å3

Z = 2
Dx = 1.235 Mg m�3

Mo K� radiation
� = 0.34 mm�1

T = 297 (2) K
Block, yellow
0.56 � 0.24 � 0.16 mm

Data collection

Siemens SMART CCD area
detector diffractometer

! scans
Absorption correction: multi-scan

SADABS (Sheldrick, 1996)
Tmin = 0.833, Tmax = 0.948

4816 measured reflections
3557 independent reflections
2394 reflections with I > 2�(I)
Rint = 0.014
�max = 28.3�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.067
wR(F 2) = 0.159
S = 1.07
3557 reflections
166 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0525P)2

+ 0.5524P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max <0.001
��max = 0.48 e Å�3

��min = �0.27 e Å�3

Table 1
Selected geometric parameters (Å, �).

S1—C9 1.669 (3)
S2—C9 1.739 (3)
S2—C10 1.797 (4)
N1—C3 1.368 (3)
N1—C13 1.455 (4)

N1—C11 1.489 (5)
N3—C9 1.323 (4)
N3—N2 1.388 (3)
C7—N2 1.278 (4)

C9—S2—C10 102.26 (16)
C3—N1—C13 122.3 (3)

C3—N1—C11 121.7 (3)
C13—N1—C11 115.0 (2)

Table 2
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

N3—H3A� � �S1i 0.86 2.56 3.371 (3) 157

Symmetry code: (i) �xþ 1;�yþ 1;�z.

The H atoms were positioned geometrically and allowed to ride on

their parent atoms with N—H = 0.86 Å, C—H = 0.93–0.97 Å, and

Uiso(H)= 1.2 or 1.5 times Ueq(parent atom).

Data collection: SMART (Siemens, 1996); cell refinement: SAINT

(Siemens, 1996); data reduction: SAINT; program(s) used to solve

structure: SHELXTL (Sheldrick, 1997); program(s) used to refine

structure: SHELXTL; molecular graphics: SHELXTL and

MERCURY (Version 1.3; Bruno et al., 2002); software used to

prepare material for publication: SHELXTL, PARST (Nardelli,

1995) and PLATON (Spek, 2003).
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Figure 1
View of (I) with the atomic numbering and displacement ellipsoids drawn
at the 30% probability level.

Figure 2
View of the crystal packing, showing the hydrogen-bonded (dashed lines)
dimers.


