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The structures of N-ethyl-3-(4-fluorophenyl)-5-(4-methoxy-
phenyl)-2-pyrazoline-1-thiocarboxamide, C;oH,oFN;OS, (1),
and 3-(4-fluorophenyl)-N-methyl-5-(4-methylphenyl)-2-pyra-
zoline-1-thiocarboxamide, C;gH;gsFN;S, (II), have similar
geometric parameters. The methoxy/methyl-substituted
phenyl groups are almost perpendicular to the pyrazoline
(pyraz) ring [interplanar angles of 89.29 (8) and 80.39 (10)° for
(I) and (II), respectively], which is coplanar with the
fluorophenyl ring [interplanar angles of 5.72(9) and
10.48 (10)°]. The pyrazoline ring approximates an envelope
conformation in both structures, with the two-coordinate N
atom involved in an intramolecular N—H- - -N,,,,, interaction.
In (I), N—H---O and C—H---S intermolecular hydrogen
bonds are the primary interactions, whereas in (II), there are
no intermolecular hydrogen bonds.

Comment

Prodrug-based monoamine oxidase (MAO) inhibitors display
important antidepressant activity. Previous studies have
demonstrated the MAO inhibitory activities of 1,3,5-triphenyl-
2-pyrazolines (Soni et al., 1987; Chimenti et al., 2004). We have
previously synthesized several phenyl-2-pyrazoline derivatives
(Bilgin et al., 1993; Palaska et al., 1996, 2001), and we report
here the structures of two 5-aryl-3-(4-fluorophenyl)-1-(V-
substituted thiocarbamoyl)-2-pyrazolines (Figs. 1-3 and
Tables 1 and 2).

In (I), the five-membered pyrazoline ring has an envelope
conformation, with atom C8 forming the flap. Atoms N1, N2,
C9 and C10 coplanar, with a maximum deviation of
0.069 (2) A for atom C9; atom C8 is 0.18 (2) A from this plane
[the puckering parameters (Cremer & Pople, 1975) are g, =
0.15(2) A and ¢ = 89.36 (6)°]. Compound (II) is similar,
although it shows a slight envelope-like distortion; atom CS8 is
0.12 (2) A from the mean plane [¢, = 0.24 (3) A and ¢ =
84.16 (7)°]. The bond lengths and angles in the five-membered
rings in both compounds are in agreement with expected

values (Allen, 2002; Krishnakumar et al., 2004). The pyrazo-
line ring N—N bond lengths are similar, viz. 1.3886 (16) Ain
(I) and 1.395 (2) A in (1I), and are influenced by the degree of
conjugation within the C=N double bond of the pyrazoline
ring.

(In

The bond lengths and angles of the thiocarbamoyl groups of
(I) and (II) are comparable to those of the related compound
O-(2-tert-butyl-6-dimethylthiocarbamoyl-4-methylphenyl)
N,N-diethylthiocarbamate (Castillo et al, 2003). In (I) and
(IT), the thiocarbamoyl S1=C7 and pyrazoline N2=C10
bonds are well defined double bonds. The N—C=S bond
angles around the C atoms of the thiocarbamoyl moieties are
similar, with values of 120.75 (10)° for (I) and 121.31 (14)° for
(I). The N—C—N(H)—C torsion angle is —175.44 (13)° for
(I) and —170.43 (17)° for (II). In each compound, the
methoxyphenyl or methylphenyl group occupies a pseudo-
axial position and, as a result, is approximately perpendicular
to the mean plane of the pyrazoline ring [the interplanar angle
is 89.29 (8)° in (I) and 80.39 (10)° in (II)].

Cl15

Figure 1
The structure of (I), with displacement ellipsoids drawn at the 50%
probability level.
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Figure 2
The structure of (II), with displacement ellipsoids drawn at the 50%
probability level.

Figure 3

The hydrogen-bond interactions (dashed lines) in (I), depicted with the
unit cell. Only H atoms involved in interactions and atom H8 are shown.
[Symmetry codes are as in Table 2, with the addition of (4) 1 + x, y, z.]

In (I), the carbamoyl N—H H atom forms a bifurcated
hydrogen bond involving an intramolecular interaction with
atom N2 of the pyrazoline group [graph set S(5); Bernstein et
al., 1995] and an intermolecular hydrogen bond with methoxy
atom O1 [N3—H20---O1', with graph set C(11); symmetry
code: (i) x — 1, y, z; Table 1]. The latter interaction links the
molecules into a one-dimensional chain along (100) (Fig. 3).
Intermolecular C3—H3---S1" hydrogen bonds [symmetry
code: (ii) —x + 2, —y + 2, —z + 1] further link the chains across
inversion centres, forming rings with graph set R2(16) (Bern-
stein et al., 1995). In (II), only relatively weak intramolecular
hydrogen bonds are present (Table 2).

Experimental

Hydrazine hydrate (0.02 mol) was added to an ethanol solution of
1-(4-fluorophenyl)-3-(4-methylphenyl)-2-propenone or 1-(4-fluoro-
phenyl)-3-(4-methoxyphenyl)-2-propenone (0.01 mol) and refluxed
for 2 h. The reaction mixture was cooled to 255 K, and the solid mass
that separated out was filtered off and dissolved in dry diethyl ether.

Substituted ethyl or methyl isothiocyanate (0.01 mol) and three drops
of Et;N were added and stirred for 4 h. The reaction mixture was
evaporated to dryness and the solid mass was crystallized from
ethanol in the case of (I) and methanol for (IT). Compound (I) was
crystallized from ethanol (yield 50.4%, m.p. 412 K). IR (KBr, cm™"):
3342 (N—H), 1606 (C=N), 1440 (C=C), 1387 (C,—H), 1320
(C=S), 1033 (Cs—Nj). "H NMR (CDCls, p.p.m.): 1.28 (¢, 3H, CH,—
CHs), 3.11 (dd, 1H, pyrazoline Hy), 3.72 (m, 2H, CH,—CHs), 3.75 (m,
4H, -OCHj3;, pyrazoline Hy), 6.03 (dd, 1H, pyrazoline Hs), 6.83-7.74
(m, 8H, aromatic). Compound (IT) was crystallized from methanol
(yield 45.8%, m.p. 422K). IR (KBr, cm™'): 3362 (N—H), 1602
(C=N), 1419 (C=C), 1320 (C=S), 1004 (Cs—N;). "H NMR (CDCl;,
p-p-m.): 2.30 (s, 3H, Ar—CHj;), 3.19 (s, 3H, NH—CH3;), 3.12 (dd, 1H,
pyrazoline Hy), 3.76 (dd, 1H, pyrazoline Hy), 6.05 (dd, 1H, pyrazoline
Hs), 7.09-7.73 (m, 8H, aromatic).

Compound (1)

Crystal data

C1oH0FN;08
M, =357.44
Monoclinic, P2,/c

D,=1315Mgm™
Mo Ko radiation
Cell parameters from 10785

a=9706 (5) A reflections
b=12.141 (5) A 0 =13-26.7°
c=17753 (5) A w=020mm™"
B =120.372 (17)° T=293(2) K

V =1804.9 (13) A’
Z=4

Prism, yellow
0.60 x 0.54 x 0.30 mm

Data collection

Stoe IPDS-II diffractometer R = 0.043
w scans Omax = 26.3°
12891 measured reflections h=-12— 12
3622 independent reflections k=-15—>15
2785 reflections with I > 20(1) [=-22—>22

Refinement

w = 1/[c*(F2) + (0.0499P)*
+0.0998P]
where P = (F2 + 2F2)/3
(A/0) max = 0.001
ApPmax =014 ¢ A3
Appin = —0.15 e A3

Refinement on F?

R[F? > 20(F%)] = 0.034

WwR(F?) = 0.092

S =1.03

3622 reflections

234 parameters

H atoms treated by a mixture of
independent and constrained

refinement
Table 1 .
Hydrogen-bond and contact geometry (A, °) for (I).
D—H---A D—H H---A D---A D—H---A
N3—H20- --O1' 087 (2) 232 (2) 3.092 (2) 149 (2)
N3—H20---N2 0.87 (2) 221 (2) 2.6187 (18) 109 (1)
C3—H3---S1" 0.93 2.79 3.5471 (18) 140
C18—HI18B---S1 0.97 2.75 3.088 (2) 101

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

Compound (1)

Crystal data

CsHsFN;S
M, = 32741
Monoclinic, P2, /c

D,=1324 Mgm™
Mo Ko radiation
Cell parameters from 8856

a=94191 (17) A reflections
b =122032 (11) A 6 =1.4-267°
c=14673 (2) A =021 mm™*
B = 103.063 (14)° T=293(2) K

V = 16429 (4) A®
Z=4

Prism, yellow
0.60 x 0.46 x 0.25 mm
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Data collection

Stoe IPDS-II diffractometer R;, = 0.051

w scan Omax = 26.6°

Absorption correction: integration h=-11—-11
(X-RED32; Stoe & Cie, 2002) k=-14 - 15

Tmin = 0.885, Tiax = 0.954 i
10474 measured reflections
3429 independent reflections
2655 reflections with 1 > 20(1)

—18 — 18

Refinement

Refinement on F?

R[F? > 20(F?)] = 0.043

WR(F?) = 0.140

S =1.08

3429 reflections

214 parameters

H atoms treated by a mixture of
independent and constrained

w = 1/[c*(F?) + (0.0738P)*
+0.2481P]

where P = (F2 + 2F2)/3
(A/0)max < 0.001
Apmax =023 € A3
Apein = =030 ¢ A2
Extinction correction: SHELXL97
Extinction coefficient: 0.041 (5)

refinement
Table 2 .
Hydrogen-bond and short-contact geometry (A, °) for (II).
D—H A D—H H--A D---A D—H--A
N3—H3---N2 0.86 220 2.602 (2) 108
C6—H6- - -N1 0.93 2.53 2.866 (3) 102

Atoms H8 and H20 of (I) and atom H18 of (II) were located in
difference Fourier maps and refined independently, with isotropic
displacement parameters [C8—H8 = 1.001 (16) A, N3—H20 =
0.865 (16) A and C8—HI18 = 0.94 (2) A]. The remaining H atoms
were positioned geometrically and refined using a riding model, fixing
the aromatic C—H distances at 0.93 A, the CH, C—H distances at
097 A and the methyl C—H distances at 0.96 A [U,(H) =
12U.(CN) or 1.5U.4(methyl C)].

For both compounds, data collection: X-AREA (Stoe & Cie, 2002);
cell refinement: X-AREA; data reduction: X-RED32 (Stoe & Cie,
2002); program(s) used to solve structure: SHELXS97 (Sheldrick,
1997); program(s) used to refine structure: SHELXL97 (Sheldrick,
1997); molecular graphics: ORTEPIII (Burnett & Johnson, 1996);
publication software: WinGX (Farrugia, 1999) and PARST (Nardelli,
1995).

Supplementary data for this paper are available from the IUCr electronic
archives (Reference: GG1282). Services for accessing these data are
described at the back of the journal.
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