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In the title compound, C13H17N5O2, the dihedral angle angle

between the pyrazole and pyridazine rings is 14.44 (8)�. The

molecules are linked into a chain along the b axis by C—

H� � �O hydrogen bonds.

Comment

Many pyridazine derivatives have been found to exhibit

biological activity, such as insecticidal, fungicidal, herbicidal

and plant-growth regulatory activities (Heinisch & Kopelent,

1992). For example, pyridate, credazine and maleic hydrazide

(Kolar & Tisler, 1990) have been commercialized as herbi-

cides. In a search for new biologically active pyridazine

compounds, the title compound, (I), was synthesized and its

structure is reported here.

In the molecule of (I) (Fig. 1), the pyrazole and pyridazine

rings make a dihedral angle of 14.44 (8)�. The ethyl

carboxylate (O1/O2/C11–C13) group is planar and it is almost

coplanar with the attached pyrazole ring [dihedral angle

6.29 (11)�]. The dimethylamino substituent is twisted away

from the pyridazine ring, with C2—N1—C3—N2 and C1—

N1—C3—C4 torsion angles of 8.5 (3) and �5.1 (3)�, respec-

tively. A weak intramolecular C10—H10B� � �O1 hydrogen

bond is observed.

In the crystal structure of (I), C4—H4� � �O1i (symmetry

code is given in Table 1) intermolecular hydrogen bonds link

the molecules into chains along the b axis (Fig. 2).

Experimental

6-Chloro-3-hydrazinopyridazine (10 mmol) and 3-[(dimethyl-

amino)methylene]hexane-2,4-dione (11 mmol) were mixed in tert-

butanol (10 mmol) and refluxed for 3 h. The solvent was then

evaporated in vacuo. The residue was purified by chromatography on

silica gel with petroleum ether and ethyl acetate (6:1) to afford

compound (I). Single crystals of (I) suitable for X-ray measurements

were obtained by recrystallization from a solution in petroleum

ether–ethyl acetate (6:1 v/v).



Crystal data

C13H17N5O2

Mr = 275.32
Monoclinic, P21=c
a = 9.870 (2) Å
b = 10.650 (2) Å
c = 13.896 (3) Å
� = 107.044 (4)�

V = 1396.6 (5) Å3

Z = 4
Dx = 1.309 Mg m�3

Mo K� radiation
� = 0.09 mm�1

T = 294 (2) K
Prism, colourless
0.36 � 0.28 � 0.20 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

’ and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.969, Tmax = 0.982

7702 measured reflections
2846 independent reflections
1493 reflections with I > 2�(I)
Rint = 0.044
�max = 26.4�

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.047
wR(F 2) = 0.134
S = 0.99
2846 reflections
186 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0615P)2

+ 0.087P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.17 e Å�3

��min = �0.17 e Å�3

Extinction correction: SHELXL97
(Sheldrick, 1997)

Extinction coefficient: 0.0052 (12)

Table 1
Hydrogen-bond geometry (Å, �).

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

C4—H4� � �O1i 0.93 2.56 3.447 (3) 160
C10—H10B� � �O1 0.96 2.46 3.136 (3) 127

Symmetry code: (i) x; y� 1; z.

All H atoms were placed in calculated positions, with C—H = 0.93–

0.97 Å, and included in the final cycles of refinement using a riding

model, with Uiso(H) = 1.2Ueq(C) or 1.5Ueq(methyl C). A rotating

group model was used for the methyl groups.

Data collection: SMART (Bruker, 1999); cell refinement: SAINT

(Bruker, 1999); data reduction: SAINT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

SHELXTL (Bruker, 1999); software used to prepare material for

publication: SHELXL97.
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Figure 2
A view of a hydrogen-bonded (dashed lines) chain in (I). H atoms not
involved in hydrogen bonding have been omitted.

Figure 1
The molecular structure of (I), showing 30% probability displacement
ellipsoids.


