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The title compound, C26H21ClN4O2, crystallizes in space group

P21/c with two molecules in the asymmetric unit. There are no

signi®cant differences between the bonds and angles of the

two molecules; however, there are signi®cant differences in

the magnitudes of some of the equivlent torsion angles

involving the chiral C7 atoms (located at the points of

attachment of the 4-chlorophenyl substituents).

Comment

Benzodiazepines are an important class of psychotherapeutic

compounds. In recent years, some examples of fused hetero-

cyclic rings with a seven-member diazepine ring system have

appeared in the literature (Fray et al., 1995; Kelly et al., 1997).

The pharmacological application, CNS activity for various

pyrazolodiazepines (DeWald et al., 1981), and general appli-

cation as psychotropic compounds (Sharp, 1984; Chimirri et

al., 1993) have been reported.

The compound is chiral at C7 (the site of the 4-chlorophenyl

substituent), and the asymmetric unit has been chosen to have

the R enantiomer at C17, while the S enantiomer is at C27

(Fig. 1, views (a) and (b), respectively). The unit cell contains

both enantiomers of both molecules, of course.

Table 1 lists selected parameters for the fused heterocyclic

ring system containing the diazepine ring.

The title compound contains no conventional hydrogen

bonds, since the potential donors N18ÐH18 and N28ÐH28 lie

in a pocket bounded by the chlorophenyl and phenyl groups

within each molecule; this prevents the close approach of any

potential acceptors. Table 2 lists CÐH� � �O short contacts.

Experimental

A solution of 4,5-diamino-3-methyl-1-phenylpyrazole (3.2 mmol) and

1-(1,3-benzodioxol-5-yl)-3-(4-chlorophenyl)-2-propen-1-one in 1 ml
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of absolute ethanol with 1 ml of glacial acetic acid was heated to

re¯ux for 7 h (reaction monitorized by TLC). The resulting precipi-

tate was ®ltered off, washed with fresh ethanol, dried and recrys-

tallized from ethanol. Yield 75%, m.p. 459 K. MS (EI 70 eV): 458/456

(M+, 37/100), 443 (20), 441 (54), 335 (10), 318 (14), 241 (14), 148 (17),

147 (13), 103 (10), 89 (17), 77 (43), 51 (13).

Crystal data

C26H21ClN4O2

Mr = 456.92
Monoclinic, P21=c
a = 11.3422 (2) AÊ

b = 15.6889 (3) AÊ

c = 24.1716 (5) AÊ

� = 92.437 (1)�

V = 4297.37 (14) AÊ 3

Z = 8

Dx = 1.412 Mg mÿ3

Mo K� radiation
Cell parameters from 9748

re¯ections
� = 3.1±27.5�

� = 0.21 mmÿ1

T = 120 (2) K
Plate, yellow
0.25 � 0.20 � 0.02 mm

Data collection

Nonius KappaCCD diffractometer
' scans and ! scans with � offsets
Absorption correction: multi-scan

(DENZO±SMN; Otwinowski &
Minor, 1997)
Tmin = 0.949, Tmax = 0.996

34725 measured re¯ections

9748 independent re¯ections
6221 re¯ections with I > 2�(I)
Rint = 0.067
�max = 27.5�

h = ÿ12! 14
k = ÿ20! 20
l = ÿ30! 31

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.056
wR(F 2) = 0.150
S = 1.02
9748 re¯ections
597 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0779P)2

+ 0.4063P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max = 0.001
��max = 0.71 e AÊ ÿ3

��min = ÿ0.44 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

N11ÐC18A 1.371 (3)
N11ÐN12 1.386 (2)
N12ÐC13 1.318 (3)
C13ÐC13A 1.423 (3)
C13ÐC131 1.495 (3)
C13AÐN14 1.394 (3)
C13AÐC18A 1.396 (3)
N14ÐC15 1.287 (3)
C15ÐC16 1.519 (3)
C16ÐC17 1.513 (3)
C17ÐN18 1.475 (3)
C18AÐN18 1.384 (3)

N21ÐC28A 1.371 (3)
N21ÐN22 1.393 (2)
N22ÐC23 1.312 (3)
C23ÐC23A 1.427 (3)
C23ÐC231 1.497 (3)
C23AÐN24 1.386 (3)
C23AÐC28A 1.396 (3)
N24ÐC25 1.283 (3)
C25ÐC26 1.522 (3)
C26ÐC27 1.504 (3)
C27ÐN28 1.464 (3)
C28AÐN28 1.377 (3)

C18AÐN11ÐN12 111.33 (17)
C13ÐN12ÐN11 105.10 (16)
N12ÐC13ÐC13A 112.35 (18)
N14ÐC13AÐC18A 133.66 (18)
N14ÐC13AÐC13 121.82 (18)
C18AÐC13AÐC13 104.42 (18)
C15ÐN14ÐC13A 123.34 (18)
N14ÐC15ÐC16 122.81 (19)
C17ÐC16ÐC15 112.7 (2)
N18ÐC17ÐC16 110.07 (19)
N11ÐC18AÐN18 122.00 (19)
N11ÐC18AÐC13A 106.76 (17)
N18ÐC18AÐC13A 131.22 (19)
C18AÐN18ÐC17 116.24 (17)

C28AÐN21ÐN22 111.41 (17)
C23ÐN22ÐN21 104.91 (16)
N22ÐC23ÐC23A 112.58 (18)
N24ÐC23AÐC28A 133.63 (18)
N24ÐC23AÐC23 121.91 (18)
C28AÐC23AÐC23 104.45 (18)
C25ÐN24ÐC23A 124.21 (18)
N24ÐC25ÐC26 124.4 (2)
C27ÐC26ÐC25 116.3 (2)
N28ÐC27ÐC26 112.5 (2)
N21ÐC28AÐN28 122.42 (19)
N21ÐC28AÐC23A 106.63 (17)
N28ÐC28AÐC23A 130.95 (19)
C28AÐN28ÐC27 118.84 (17)

C18AÐN11ÐN12ÐC13 1.6 (2)
N11ÐN12ÐC13ÐC13A ÿ0.2 (2)
N12ÐC13ÐC13AÐN14 ÿ177.83 (19)
N12ÐC13ÐC13AÐC18A ÿ1.1 (2)
C18AÐC13AÐN14ÐC15 15.3 (4)
C13ÐC13AÐN14ÐC15 ÿ169.1 (2)
C13AÐN14ÐC15ÐC16 4.7 (3)
N14ÐC15ÐC16ÐC17 ÿ58.6 (3)
C15ÐC16ÐC17ÐN18 88.4 (2)
N12ÐN11ÐC18AÐN18 176.13 (19)
N12ÐN11ÐC18AÐC13A ÿ2.3 (2)
N14ÐC13AÐC18AÐN11 178.1 (2)
C13ÐC13AÐC18AÐN11 2.0 (2)
N14ÐC13AÐC18AÐN18 ÿ0.1 (4)
C13ÐC13AÐC18AÐN18ÿ176.2 (2)
N11ÐC18AÐN18ÐC17 ÿ166.9 (2)
C13AÐC18AÐN18ÐC17 11.1 (3)
C16ÐC17ÐN18ÐC18A ÿ56.0 (3)

C28AÐN21ÐN22ÐC23 ÿ0.5 (2)
N21ÐN22ÐC23ÐC23A ÿ0.5 (2)
N22ÐC23ÐC23AÐN24 ÿ179.68 (19)
N22ÐC23ÐC23AÐC28A 1.2 (2)
C28AÐC23AÐN24ÐC25 ÿ12.3 (4)
C23ÐC23AÐN24ÐC25 169.0 (2)
C23AÐN24ÐC25ÐC26 ÿ4.7 (4)
N24ÐC25ÐC26ÐC27 52.7 (3)
C25ÐC26ÐC27ÐN28 ÿ79.3 (3)
N22ÐN21ÐC28AÐN28 ÿ179.48 (19)
N22ÐN21ÐC28AÐC23A 1.3 (2)
N24ÐC23AÐC28AÐN21 179.6 (2)
C23ÐC23AÐC28AÐN21 ÿ1.4 (2)
N24ÐC23AÐC28AÐN28 0.4 (4)
C23ÐC23AÐC28AÐN28 179.4 (2)
N21ÐC28AÐN28ÐC27 168.4 (2)
C23AÐC28AÐN28ÐC27 ÿ12.5 (4)
C26ÐC27ÐN28ÐC28A 52.7 (3)
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Figure 1
Views of the two molecules of (I), with the atomic numbering scheme.
Displacement ellipsoids are drawn at the 30% probability level.
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Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

C153ÐH15A� � �O252i 0.99 2.48 3.327 (3) 144
C16ÐH16A� � �N12ii 0.99 2.54 3.429 (3) 150
C172ÐH172� � �N24 0.95 2.56 3.426 (3) 152
C275ÐH275� � �O251iii 0.95 2.45 3.367 (3) 163

Symmetry codes: (i) xÿ 1; 1
2ÿ y; zÿ 1

2; (ii) 2ÿ x; 1ÿ y;ÿz; (iii) x; 1
2ÿ y; zÿ 1

2.

H atoms were treated as riding atoms, with CÐH = 0.95±1.00 AÊ

and NÐH = 0.95 AÊ .

Data collection: KappaCCD Server Software (Nonius, 1997); cell

re®nement: DENZO±SMN (Otwinowski & Minor, 1997); data

reduction: DENZO±SMN; program(s) used to solve structure:

SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure:

SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEPII

(Johnson, 1976) and PLATON (Spek, 2003); software used to

prepare material for publication: SHELXL97 and WordPerfect

macro PRPKAPPA (Ferguson, 1999).

X-ray data were collected at the EPSRC X-ray Crystal-

lographic Service, University of Southampton; the authors

thank the staff for all their help and advice. JNL thanks NCR

Self-Service, Dundee, for grants which have provided

computing facilities for this work. MNM, ASR and JCD thank

the Ministerio de EducacioÂ n Cultura y Deportes (Programa de

CooperacioÂ n con IberoameÂrica, AECI) of Spain for ®nancial

support for this work.
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