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In the molecule of the title compound, C;cH;sN4O, the
pyrazole ring makes dihedral angles of 8.52 (13) and 9.26 (12)°
with the phenyl rings. The dihedral angle between the benzene
rings is 1.86 (13)°. In the crystal, molecules are linked into
centrosymmetric dimers via pairs of O—H---N hydrogen
bonds. Weak N—H. - -N interactions connect the dimers into a
chain along the [100] direction. The pyrazole ring adopts a
highly flattened envelope conformation.

Related literature

For the biological activity of pyrazoles, see: Da Sliva et al.
(2010); Farag et al. (2010); Khode et al. (2009); Boschi et al.
(2011); Ghorab et al. (2010); Husain et al. (2008); Taj et al.
(2011); Mikhaylichenko et al. (2009). For bond-length data,
see: Allen et al. (1987). For puckering parameters, see: Cremer
& Pople (1975). For a related structure, see: Fun et al. (2011).
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Experimental

Crystal data

CHsN,O y =106.70 (2)° i
M, =280.33 V=7168 (17) A®
Triclinic, P1 Z=2

Mo Ko radiation

# =009 mm™"
T=293K

0.30 x 0.22 x 0.15 mm

a=7845(11) A

b =8940 (12) A

c=11.116 (15) A
@ =99.50 (2)°

B =99.76 (2)°

Data collection

Bruker APEXII CCD area-detector
diffractometer
6110 measured reflections

2480 independent reflections
1912 reflections with 7 > 20([)
Rin = 0.031

Refinement

R[F? > 20(F*)] = 0.053
wR(F?) = 0.172

S =109

2480 reflections

192 parameters

H-atom parameters constrained
APmax =022 ¢ A7

ApPmin = —029e A3

Table 1

Hydrogen-bond geometry (A, °).

D—H---A D—H H--A DA D—H---A
N7—H7B-- N3l 0.86 2.62 3.449 (5) 164
09—H9- - -N8§" 0.82 2.12 2.829 (5) 145

Symmetry codes: (i) —x, —y +2, —z; (ii)) —x — 1, —y+1, —z — L.

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT
(Bruker, 2009); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
PLATON (Spek, 2009); software used to prepare material for
publication: SHELXL97.
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Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: DS2183).
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(B)-N'-Hydroxy-1,3-diphenyl-4,5-dihydro-1H-pyrazole-5-carboximidamide
Chandra, N. Srikantamurthy, K. B. Umesha, S. Jeyaseelan and M. Mahendra

Comment

Pyrazole and its derivatives are a class of five-membered heterocyclic structure with two adjacent nitrogen atoms. These
derivatives have drawn more attention in the field of current medicinal and pharmacological research; and reported to
have a broad spectrum of biological activities, such as anti-inflammatory (Da Sliva ef al., 2010), antitumor (Farag et al.,
2010), analgesic (Khode et al., 2009), antimicrobial (Boschi ef al., 2011), anticancer, radioprotective (Ghorab ef al.,
2010), antiamoebic (Husain et al., 2008), antioxidant (Taj et al., 2011) and antihypertensive (Mikhaylichenko et al.,
2009). In addition, pyrazoles have gained prominent role in developing the theory of heterocyclic chemistry. With this
potential and diverse background of pyrazole derivatives, we have synthesized the title compound to study its crystal
structure.

In the molecule of the title compound (Fig. 1), the dihedral angles between the benzene at the N-(C10—C15) and a-
position (C16—C21) of the pyrazole ring (C1/N1/N2/C4/C5) are 8.52 (13) and 9.26 (12)°, respectively. The dihedral
angle between the two benzene rings is 1.86 (13)°. The central pyrazole moiety adopts a highly flattened envelope
conformation with puckering parameter Q = 0.128 (2) A and ¢ = 325.4 (10)° (Cremer & Pople, 1975), and the maximum
deviation found on the puckered atom at C1 is 0.078 (8) A. The carboximidamide unit is in syn-clinal conformation with
respect to the pyrazole moiety, as indicated by the torsion angle value of 78.0 (2)°. Bond lengths (Allen et al., 1987) and
bond angles agree with the observed values and are comparable to a related structure (Fun et al., 2011). The molecules
are linked into centrosymetric dimers via O9—H9--"N8 hydrogen bonds (Table 1) and further weak N—H:--N interactions
make these centrosymmetric dimer to form one-dimensional chain. The molecular packing exhibits layered stacking

when viewd down the 'a’ axis as shown in Fig. 2.

Experimental

A mixture of 1,3-diphenyl-4,5-dihydro-1H-pyrazole-5-carbonitrile (1.0 g,4.04 mmol), NH,OH.HCI (0.3 g, 4.04 mmol)
and sodium carbonate (0.43 g, 4.04 mmol) in 50% ethanol and water (20 ml) was warmed on a water bath for 4-5 h. The
progress of the reaction was monitored by TLC. After completion of the reaction the solvent was evaporated in vacuum.
Then the reaction mass was quenched into crushed ice and left over night. The solid obtained was filtered, washed with

water, dried and recrystallized from ethanol(m.p=204-206°C).

Refinement

H atoms were placed at idealized positions and allowed to ride on their parent atoms with C—H distances in the range of
0.93 to 0.98 A, and N-H distance of 0.86 A; Ui(H) = 1.2U,(carrier atom) for all H atoms.

Computing details

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT (Bruker, 2009);
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97
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(Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication:
SHELXL97 (Sheldrick, 2008).

ODQ

c20 O

C19

Figure 1

Perspective diagram of the molecule with 50% probability displacement ellipsoids.
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Figure 2

Packing diagram of the molecule viewed down the 'a’ axis. The dotted lines represents the hydrogen bonds.

(B)-N'-Hydroxy-1,3-diphenyl-4,5-dihydro-1H-pyrazole-5- carboximidamide

Crystal data

CisHisN:O
M,=280.33
Triclinic, P1

Hall symbol: -P 1
a=7.845(11)A
b=28.940 (12) A
c=11.116 (15 A
a=99.50 (2)°
£=99.76 (2)°
y=106.70 (2)°
V=1716.8 (17) A3

Data collection

Bruker APEXII CCD area-detector
diffractometer

 and ¢ scans

6110 measured reflections

2480 independent reflections

1912 reflections with 7> 2a(/)

Z=2

F(000) =296
D,=1299Mgm

Melting point: 481 K

Mo Ko radiation, 2 =0.71073 A
Cell parameters from 2480 reflections
0=1.9-25.0°

4 =0.09 mm™

T=293K

Block, yellow

0.30 x 0.22 x 0.15 mm

Ry =0.031

Omax = 25.0°, Opin = 1.9°
h=-9—-9
k=-10—10
[=-13—13
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Refinement

Refinement on F?

Least-squares matrix: full

R[F?>20(F*)] =0.053

wR(F?)=0.172

§=1.09

2480 reflections

192 parameters

0 restraints

Primary atom site location: structure-invariant
direct methods

Secondary atom site location: difference Fourier

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[c*(F,?) + (0.1095P)* + 0.0579P]
where P = (F 2+ 2F2)/3

(A/G)max = 0.001

Apmx =022 A3

Apmin=—0.29 ¢ A

Extinction correction: SHELXL97 (Sheldrick,
2008), FC™=KFC[1+0.001 XFC2A3/SIN(2©)] "

Extinction coefficient: 0.039 (10)

map

Special details

Geometry. Bond distances, angles efc. have been calculated using the rounded fractional coordinates. All su's are
estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the
estimation of distances, angles and torsion angles
Refinement. Refinement on F? for ALL reflections except those flagged by the user for potential systematic errors.
Weighted R-factors wR and all goodnesses of fit S are based on F?, conventional R-factors R are based on F, with F set to
zero for negative F?. The observed criterion of F2 > ¢(F?) is used only for calculating -R-factor-obs efc. and is not
relevant to the choice of reflections for refinement. R-factors based on F? are statistically about twice as large as those
based on £, and R-factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (42)

X y z Uiso™/Usq
09 —0.5121 (2) 0.68205 (19) —0.45801 (14) 0.0562 (5)
N2 0.0152 (2) 0.8338 (2) —-0.12879 (14) 0.0424 (5)
N3 0.0582 (2) 0.81960 (19) —0.00444 (14) 0.0404 (5)
N7 —0.3248 (3) 0.8676 (2) —0.24261 (16) 0.0516 (6)
N8 —0.3688 (2) 0.6340 (2) —0.39332 (14) 0.0444 (5)
Cl —0.1393 (3) 0.6924 (2) -0.20673 (17) 0.0396 (6)
C4 —0.0671 (3) 0.6971 (2) 0.01121 (17) 0.0383 (6)
C5 —0.2139 (3) 0.6106 (3) —0.10645 (18) 0.0447 (6)
Co6 —0.2839 (3) 0.7360 (2) —0.28863 (16) 0.0376 (6)
C10 0.1498 (3) 0.9301 (2) =0.17755 (17) 0.0386 (6)
Cl1 0.3162 (3) 1.0346 (3) —0.09989 (18) 0.0443 (6)
Cl12 0.4414 (3) 1.1360 (3) —0.1493 (2) 0.0549 (8)
C13 0.4073 (3) 1.1382 (3) -0.2751 (2) 0.0559 (8)
Cl4 0.2440 (3) 1.0334 (3) -0.3529 (2) 0.0570 (8)
Cl15 0.1173 (3) 0.9290 (3) —0.30604 (19) 0.0531 (7)
Cle6 —0.0716 (3) 0.6542 (2) 0.13341 (18) 0.0405 (6)
C17 0.0704 (3) 0.7310 (3) 0.24058 (19) 0.0503 (7)
C18 0.0566 (4) 0.6911 (3) 0.3551 (2) 0.0619 (9)
C19 —0.1001 (4) 0.5748 (4) 0.3648 (2) 0.0660 (10)
C20 —0.2370 (4) 0.4957 (4) 0.2606 (3) 0.0725 (10)
C21 —0.2240 (3) 0.5340 (3) 0.1455 (2) 0.0592 (8)
H1 —0.09220 0.62150 —0.25880 0.0480%*
H5A —0.32990 0.62440 —0.09850 0.0540%*
H5B —0.22930 0.49700 —0.12590 0.0540*
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H7A —0.41430 0.88920 —0.28410 0.0620*
H7B —0.26140 0.92980 —0.17180 0.0620*
H9 —0.57860 0.60770 —0.51580 0.0840*
H11 0.34250 1.03590 —0.01490 0.0530%*
H12 0.55100 1.20410 —0.09660 0.0660*
H13 0.49130 1.20810 —0.30680 0.0670*
H14 0.21920 1.03300 —0.43780 0.0680*
H15 0.01040 0.85810 —0.36010 0.0640*
H17 0.17460 0.80920 0.23490 0.0600*
H18 0.15190 0.74200 0.42530 0.0740*
H19 —-0.11120 0.55120 0.44210 0.0790*
H20 —0.33940 0.41570 0.26670 0.0870*
H21 —0.31800 0.47900 0.07530 0.0710*
Atomic displacement parameters (42)

Ull IJZZ lﬁ3 U12 U13 l]23
09 0.0510 (10) 0.0600 (10) 0.0460 (8) 0.0137 (8) —0.0075 (7) 0.0075 (7)
N2 0.0361 (9) 0.0490 (10) 0.0306 (8) 0.0011 (8) 0.0024 (7) 0.0059 (7)
N3 0.0362 (9) 0.0463 (10) 0.0330 (8) 0.0083 (8) 0.0051 (7) 0.0059 (7)
N7 0.0511 (11) 0.0484 (11) 0.0476 (10) 0.0179 (9) —0.0011 (8) —0.0001 (8)
N8 0.0403 (10) 0.0487 (10) 0.0347 (8) 0.0086 (8) —0.0013 (7) 0.0042 (7)
C1 0.0330 (11) 0.0389 (11) 0.0370 (10) 0.0049 (8) 0.0030 (8) —0.0012 (8)
C4 0.0315 (10) 0.0405 (11) 0.0400 (10) 0.0096 (8) 0.0065 (8) 0.0070 (8)
C5 0.0380 (11) 0.0414 (11) 0.0458 (11) 0.0049 (9) 0.0019 (9) 0.0084 (9)
C6 0.0333 (10) 0.0372 (10) 0.0351 (9) 0.0037 (8) 0.0074 (8) 0.0034 (8)
C10 0.0338 (11) 0.0416 (11) 0.0392 (10) 0.0114 (9) 0.0088 (8) 0.0072 (8)
Cl1 0.0379 (11) 0.0495 (12) 0.0384 (10) 0.0070 (9) 0.0056 (9) 0.0072 (9)
C12 0.0411 (12) 0.0530 (14) 0.0594 (13) 0.0007 (10) 0.0082 (10) 0.0116 (11)
C13 0.0506 (14) 0.0582 (14) 0.0635 (14) 0.0130 (11) 0.0223 (11) 0.0254 (11)
Cl4 0.0554 (14) 0.0746 (16) 0.0449 (12) 0.0188 (12) 0.0157 (10) 0.0237 (11)
C15 0.0420 (12) 0.0675 (15) 0.0394 (11) 0.0071 (11) 0.0041 (9) 0.0082 (10)
Cl6 0.0393 (11) 0.0427 (11) 0.0425 (11) 0.0169 (9) 0.0105 (9) 0.0104 (9)
C17 0.0548 (14) 0.0448 (12) 0.0452 (11) 0.0096 (10) 0.0089 (10) 0.0083 (9)
C18 0.0827 (18) 0.0666 (16) 0.0392 (12) 0.0324 (14) 0.0080 (12) 0.0109 (11)
C19 0.0746 (19) 0.092 (2) 0.0582 (14) 0.0453 (17) 0.0318 (14) 0.0400 (14)
C20 0.0482 (15) 0.100 (2) 0.0864 (19) 0.0244 (15) 0.0253 (14) 0.0567 (17)
C21 0.0396 (13) 0.0733 (16) 0.0640 (14) 0.0105 (11) 0.0085 (11) 0.0311 (12)
Geometric parameters (A, ©)
09—N8 1.439 (3) Cle—C21 1.402 (4)
09—H9 0.8200 Cl16—C17 1.404 (4)
N2—Cl1 1.490 (3) C17—C18 1.391 (4)
N2—C10 1.406 (3) C18—C19 1.397 (5)
N2—N3 1.402 (3) C19—C20 1.366 (5)
N3—C4 1.303 (3) Cc20—C21 1.391 (4)
N7—C6 1.350 (3) Cl—HI1 0.9800
N8—C6 1.291 (3) C5—H5A 0.9700
N7—H7B 0.8600 C5—H5B 0.9700
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N7—H7A
C1—C5
C1—C6
C4—Cl16
C4—C5
C10—C15
C10—C11
Cl11—C12
Cl12—C13
C13—Cl14
C14—C15

N7
N8
N7
N2
N81
Cll-
Cl15:
Cll-
Cll-
C12--
C13-
Cl4-
Cl15--
Cl16-
C17-
C18-
C19--
C19-

H7A
H9!
H20i

09

09
H7B
HI11
H17
H7Biii
H17iii
HSA
Hl liii
HY
H20i
C15
~C11Vv
H15
H21
H15
H20i
.H’7Biii
HI11V
H7AY
H7AY
‘H18
H1
.HSBvii
H5Bvi
,Hlvii
Hlvii
H19viii

0.8600
1.538 (4)
1.513 (4)
1.474 (3)
1.510 (4)
1.406 (3)
1.405 (4)
1.387 (4)
1.383 (4)
1.391 (4)
1.390 (4)

2.596 (4)
2.829 (5)
2.2900
2.8600
2.7400
2.873 (5)
2.596 (4)
2.873 (5)
3.039 (5)
2.829 (5)
2.5500
2.5300
2.6900
2.6200
2.7700
2.9000
2.8900
2.1200
2.8500
3.181 (6)
3.597 (6)
3.181 (6)
2.6400
2.6300
2.5700
2.9500
3.1000
3.0400
3.0500
2.9500
3.1000
2.9500
3.0400
2.9100
2.9300
2.8600
3.0500

Cl1—H11
Cl12—HI12
CI13—HI13
Cl4—H14
C15—HI15
C17—H17
CI18—HIS
C19—HI19
C20—H20
C21—H21

H5A-
H5A
H5A -
H5B-
H5B--
H5B-
H5B-
H7A--
H7A-
H7A-
H7B-
H7B-
H7B--
H7B-
H7B-

HI11-
HI11-
HIl--
HI1l1-
H15--
H15--
H15--
H17-
H17--
H17-
HI18-
H19-
H19--
H20-
H20-
H20---

H15
C18vi
C1 9vii
C20vii
‘N7
C21
H21
C21
H21
Clevi
C1 7vii
09
Cl2k
Cl13k
N2
.N3iii
C 1 1iii
Hl 1iii
H17iii
09
N8

‘N3
.N7iii
clv
.H7Biii
Cl1

C6
Hl
N3
N7iii
.H7Biii
C14x
C 1 9viii
H19viii
.Ogii
.Ngii
C6ii

0.9300
0.9300
0.9300
0.9300
0.9300
0.9300
0.9300
0.9300
0.9300
0.9300

2.5500
2.9300
2.8600
3.0600
2.9000
3.0100
2.5000
2.9700
2.4700
3.0400
2.9100
2.2900
3.0500
2.9500
2.5500
2.6200
3.1000
2.2700
2.4900
2.8600
2.1200
2.5300
2.8900
3.0400
2.2700
2.6400
2.5700
2.5500
2.6900
2.7700
2.4900
3.1000
3.0500
2.4700
2.7400
2.8500
2.9500
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C20H1v11
C21--H5A
C21---H5B
H1--CI5

N8—09—H9
N3—N2—C10
Cl—N2—Cl10
N3—N2—Cl1
N2—N3—C4
09—N8—C6
H7A—N7—H7B
C6—N7—HT7A
C6—N7—H7B
N2—C1—C6
C5—C1—C6
N2—C1—C5
N3—C4—C5
N3—C4—Cl16
C5—C4—C16
C1—C5—C4
N7—C6—C1
N§—C6—Cl1
N7—C6—N8
N2—C10—Cl11
N2—C10—C15
C11—C10—C15
C10—C11—C12
Cl11—C12—C13
C12—C13—C14
C13—C14—CI15
C10—C15—C14
C4—Cl16—C17
C4—Cl6—C21
Cl17—Cl16—C21
Cl16—C17—CI18
C17—C18—CI19

C1—N2—N3—C4
C10—N2—N3—C4
N3—N2—C1—C5
N3—N2—C1—C6
C10—N2—C1—C5
C10—N2—C1—C6
N3—N2—C10—C11
N3—N2—C10—C15
Cl—N2—C10—C11
C1—N2—C10—C15
N2—N3—C4—C5

3.0600
3.0100
2.9700
2.9500

109.00
119.54 (16)
123.69 (15)
111.45 (15)
108.91 (15)
110.57 (17)
120.00
120.00
120.00
113.72 (15)
111.87 (19)
101.89 (15)
113.12 (17)
123.32 (18)
123.43 (19)
102.90 (18)
118.32 (16)
115.74 (17)
125.7 (2)
121.61 (17)
120.30 (19)
118.0 (2)
120.36 (18)
121.6 (2)
118.3 (2)
121.2 (2)
120.4 (2)
122.66 (19)
119.56 (19)
117.78 (19)
120.6 (2)
120.1 (2)

—9.1(2)
~164.28 (18)
13.12)
133.67 (17)
167.10 (19)
~72.4 (3)
~113(3)
171.45 (19)
~163.3 (2)
19.4 (3)

0.5 (2)

H21--C5
H21---H5A
H21---H5B

C18—C19—C20
C19—C20—C21
Cl16—C21—C20
N2—C1—H1
C5—C1—H1
C6—Cl1—H1
C1—C5—H5A
C1—C5—HSB
C4—C5—H5A
C4—C5—HSB
H5A—C5—HS5B
C10—C11—H11
C12—C11—H11
C11—CI12—H12
C13—C12—H12
C12—C13—H13
C14—C13—H13
C13—Cl14—H14
C15—C14—H14
C10—C15—HI15
C14—C15—H15
Cl16—C17—H17
C18—C17—H17
C17—C18—HI8
C19—C18—HI18
C18—C19—H19
C20—C19—H19
C19—C20—H20
C21—C20—H20
Cl6—C21—H21
C20—C21—H21

Cl16—C4—C5—Cl1
N3—C4—C16—C17
N3—C4—C16—C21
C5—C4—C16—Cl17
C5—C4—Cl6—C21
N2—C10—C11—Cl12
C15—C10—C11—C12
N2—C10—C15—C14
Cl11—C10—C15—C14
C10—C11—C12—C13
C11—C12—C13—C14

2.6300
2.5000
2.4700

119.9 (2)
120.4 (3)
1212 (2)
110.00
110.00
110.00
111.00
111.00
111.00
111.00
109.00
120.00
120.00
119.00
119.00
121.00
121.00
119.00
119.00
120.00
120.00
120.00
120.00
120.00
120.00
120.00
120.00
120.00
120.00
119.00
119.00

~176.4 (2)
~7.4(3)
171.5 (2)
176.9 (2)
~42(3)
~175.7 2)
1.6 (4)
174.8 (2)
—2.5(4)
0.2 (4)
~1.1(4)
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N2—N3—C4—C16 ~175.53 (19) Cl12—C13—C14—C15 0.2 (4)
09—N8—C6—N7 1.8 (3) C13—C14—C15—C10 1.6 (4)
09—N8—C6—Cl 175.42 (16) C4—C16—C17—C18 177.3 (2)
N2—C1—C5—C4 ~11.6 2) C21—C16—C17—C18 ~1.7 (4)
C6—C1—C5—C4 ~133.48 (17) C4—C16—C21—C20 ~176.9 (2)
N2—C1—C6—N7 -36.7 (3) C17—C16—C21—C20 2.1 (4)
N2—C1—C6—N8 149.19 (18) C16—C17—C18—C19 0.6 (4)
C5—Cl1—C6—N7 78.0 (2) C17—C18—C19—C20 2.5 (5)
C5—C1—C6—N8 —96.1 (2) C18—C19—C20—C21 —2.1(5)
N3—C4—C5—Cl 7.6 (3) C19—C20—C21—C16 0.2 (5)

Symmetry codes: (i) —x—1, —p+1, —z—1; (ii) —x—1, —p+1, —z; (iii) —x, —p+2, —z; (iv) —x+1, =p+2, —z; (v) x+1, y, z; (Vi) x, y, z—1; (vii) —x, —p+1, —z; (viii) —x,
Lzt () x— 1Ly, 2 () v, y, 2L

Hydrogen-bond geometry (4, °)

D—H4 D—H H-A DA D—HA
N7—H74-+09 0.86 2.29 2.596 (4) 101
N7—H7B-N2 0.86 2.55 2.873 (5) 103
N7—H7B-N3ii 0.86 2.62 3.449 (5) 164
09—H9-N8! 0.82 2.12 2.829 (5) 145
Cl1—H11-N3 0.93 2.53 2.843 (5) 100

Symmetry codes: (i) —x—1, —p+1, —z—1; (iii) —x, —p+2, —z.
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