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2C(Q) 0.0953 (1) 0.4707 (2) 1.0653 (1) 0.0480 (11)
2C(3) 0.0930 (1) 0.5837 (2) 1.0842 (1) 0.0503 (12)
2C4) 0.0744 (1) 0.6704 (2) 1.0312 (1) 0.0671 (11)
2C(5) 0.0593 (1) 0.6432 (2) 0.9602 (1) 0.0535 (13)
2C (6) 0.0623 (1) 0.5304 (2) 0.9416 (1) 0.0473 (12)
3C (1) 0.1595 (1) 0.0385 (2) 0.9848 (1) 0.0417 (11)
3C(2) 0.2065 (1) 0.0994 (2) 0.9807 (1) 0.0549 (13)
3C(3) 0.2662 (1) 0.0488 (2) 1.0078 (1) 0.0674 (16)
3C4 0.2780 (1) —0.0612 (3) 1.0365 (1) 0.0638 (16)
3C (5 02313 (1) —0.1216 (2) 1.0393 (1) 0.0654 (13)
3C(6) 0.1708 (1) —-0.0713(2) 1.0137 (1) 0.0546 (13)

Table 2. Selected geometric parameters (A, °)

N(1)—C(2) 1.373 (4) C@"H—2C(1) 1.465 (3)
N(1)—C(8) 1.369 (3) 1C(1)—1C(2) 1.391 (4)
C(2)—C(3) 1.349 (2) 1C(1)—1C(6) 1.389 (5)
C(2)—C(1") 1.463 (3) 1C(2)—1C(3) 1.360 (6)
C(3)—C(9) 1.450 (4) 1C(3)—1C(4) 1.363 (10)
C(3)—S(10) 1.740 (5) 1C(4)—1C(5) 1.387 (7)
C(4)—C(5) 1.373 (5) 1C(5)—1C(6) 1.401 (5)
C(4)—C(9) 1.381(2) 2C(1)—2C(2) 1.386 (3)
C(5)—C(6) 1.393 (6) 2C(1)—2C(6) 1.392 (3)
C(6)—C(7) 1353 (2) 2C(2)—2C(3) 1.379 (3)
C(7)—C(8) 1.400 (4) 2C(3)—2C(4) 1.382 (3)
C(8)—C(9) 1.391 (3) 2C(4)—2C(5) 1.369 (3)
S(10)—1C(1) 1.763 (4) 2C(5)—2C(6) 1.378 (3)
S(11)—0(12) 1.427 (3) 3C(1)—3C(2) 1.390 (4)
S(11)—0(13) 1.443 (3) 3C(1)—3C(6) 1.372(3)
S(1—C(i") 1.775 (3) 3C(2)—3C(3) 1.371 (3)
S(11)—3C(1) 1.756 (3) 3C(3)—3C4) 1.372 (4)
0(14)—C(15) 1.423 (3) 3C(4)—3C(5) 1.366 (4)
0(14)—2C(4) 1.360 (3) 3C(5)—3C(6) 1.392 (3)
C(1")—C2") 1.337 (3)

C(2)—N(1)—C(8) 110.2(2) 1IC3)—1CA—1CGS) 1209 (5)
N(1)—C(2)—C(3) 109.2 (2) 1IC(4)—1C(5)—1C(6)  118.2 (4)
C(2)—C(3)—C(9) 106.4 (2) 1C(5)—1C(6)—1C(1)  120.0(3)
C(5)—C(4)—C(9) 118.3(2) 2C(1)—2C(2)—2C(3)  121.3(2)
C(4)—C(5)—C(6) 122.3 (4) 2C(2)—2C(3)—2C(4)  120.3(2)
C(5)—C(6)—C(7) 120.7 (2) 2C(3)—2C(4)—2C(5) 119.3(2)
C(6)—C(T)—C(8) 117.0(2) 2C(4)—2C(5)—2C(6)  120.4 (2)
N(1)—C(8)—C(7) 130.3 (2) 2C(5)—2C(6)—2C(1)  121.4(2)
C(1)—C(8)—C(9) 123.0(2) 2C(6)—2C(1)—2C(2)  117.4(2)
N(1)—C(8)—C(9) 106.7 (2) 3CQ2)—3C(3)—3C@)  1199(3)
C(4)—C(9)—C(8) 118.7 (2) 3C(3)—3C4)—3C(5) 121.1(3)
C(3)—C(9)—C(8) 107.5 (2) 3C(@4)—3C(5)—3C(6)  120.1(3)
C(3)—C(9)—C(4) 133.8 (2) 3C(1)—3C(6)—3C(5)  118.2(2)
1CQ2)—IC(1)—1C6) 1202 (3) 3C(6)—3C(1)—3C(2)  121.8(2)
1C(1)—1C@2)—1C(3)  119.0 (4) 3C(1)—3C(2)—3C(3) 1188(3)
1C2)—I1C(3)—1C@) 1216 (5)

N(1)—H(1)- - -O(13) 3.023(3) 3C(6)—H3(6)- - -O(14') 3.337 (4)
C(2")—H@2')---0(12) 2.827(3)

Symmetry code: (i) x,y — 1,z

Cell refinement and data reduction: SDP (Frenz, 1978). Program
used to solve structure: SHELXS86 (Sheldrick, 1985). Program
used to refine structure: SHELX76 (Sheldrick, 1976). Software
used to prepare material for publication: PARST (Nardell, 1983)
and PLUTO (Motherwell, 1976).

Lists of structure factors, anisotropic displacement parameters, H-atom
coordinates, complete geometry and least-squares-planes data have been
deposited with the British Library Document Supply Centre as Supple-
mentary Publication No. SUP 71182 (22 pp.). Copies may be obtained
through The Technical Editor, International Union of Crystallography, 5
Abbey Square, Chester CH1 2HU, England. [CIF reference: HA1018]

References

Allen, F. H. & Trotter, J. (1970). J. Chem. Soc. B, pp. 721-727.
El-Sayed, K., Barnhart, D. M., Ammon, H. L. & Wassel, G. M.
(1986). Acta Cryst. C42, 1383-1385.

©1994 International Union of Crystallography
Printed in Great Britain - all rights reserved

791

Frenz, B. A. (1978). The Enraf~Nonius CAD-4 SDP - a Real-Time
System for Concurrent X-ray Daia Collection and Crystal Struc-
ture Solution. Computing in Crystallography, edited by H.
Schenk, R. Olthof-Hazekamp, H. van Koningsveld & G. C.
Bassi, pp. 64-71. Delft Univ. Press.

Motherwell, W. D. S. (1976) PLUTO. Program for Plotiing
Molecular and Crystal Structues. Univ. Cambridge, England.

Nardelli, M. (1983). Comput. Chem. 7, 95-98.

Rodriguez, J. G., Temprano, F., Estebancalderon, C., Martinez-
Ripoll, M. & Garciablanco, S. (1985). Tetrahedron 41, 3813-
3185.

Sheldrick, G. M. (1976). SHELX76. Program for Crystal Structure
Determination. Univ. of Cambridge, England.

Sheldrick, G. M. (1985). SHELXS86. Program for the Solution of
Crystal Structures. Univ. of Géttingen, Germany.

Acta Cryst. (1994). C50, 791-794

2-Benzoyl-3-(4-methoxyphenyl)-4-methyl-1-
phenyl-2,3-dihydro-1 H-pyrazolo|4,3-c]-
[1,2]benzothiazine 5,5-Dioxide

FRANGOIS THEOBALD*

14 Impasse Marguerite, 78000 Versailles CEDEX,
France

NoEL RODIER

Laboratoire de Chimie Minerale,
Faculté de Pharmacie, 5 rue J. B. Clément,
92296 Chdtenay-Malabry CEDEX, France

CHRISTIAN AUBRY, KABULA CIAMALA AND
NGUYEN DINH AN

Laboratoire de Chimie Organique,
Université de Franche-Comteé, 16 route de Gray,
La Bouloie, 25030 Besan¢on CEDEX, France

(Received 18 December 1992; accepted 27 September 1993)

Abstract

Two molecules of the title compound, C;oH,sN;0,S,
crystallize in the asymmetric unit. The phenyl,
benzoyl and methoxyphenyl substituents point
alternately up and down with respect to the
dihydropyrazolo cycle (in agreement with steric
effects). The conformation of the molecule is such
that the thiazine cycle has an approximate plane of
symmetry passing through the S atom (and the two
O atoms), whereas the dihydropyrazolo cycle has a
twofold axis passing between the two N atoms.

Comment
The reaction of diphenylnitrilimine (1) with 3-
arylidene-2 H-3,4-dihydro-1,2-benzothiazin-4-one
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1,1-dioxides (2) leads to a mixture of two products,
(3) and (4) (see scheme below), which were isolated
by chromatography. Product (3) is a classical cyclo-
adduct as identified by spectroscopic and chemical
analysis. These methods, however, did not enable us
to determine the structure of compound (4) (the title
compound). Work is in progress to explain the
chemical pathway which leads to compound (4).

=)
Zz—5

~N
“N—ph

1) Ph

The asymmetric unit in the triclinic cell contains
two molecules which have similar bond distances and
bond angles. Most of the stereochemical features of
the two molecules are similar. Two cycles, 71(3) and
II(4), are defined as follows: II(3), N(5)—N(6)—
C(7)—C3)—C(4); II4), N(2)—C3)—C(7)—C©®)—
C(13)y—S8(1). '

Cycle II(3), which is approximately flat, has sub-
stituents C(14), C(28) and C(20), alternately, on
opposite sides of the ring plane. This disposition
minimizes steric effects.

The conformation of cycle I1(3) may be described
by examining the torsion angles @; around the cycle,
according to Duax & Norton (1975). This cycle
exhibits an approximate twofold axis passing
between the atoms N(5) and N(6) and through C(3);
the parameter :

AC, = [(Um)Z{Z7 (P, — &)

defined by these authors gives 1.4 and 0.4° for mol-
ecules 4 and B, respectively, which is fairly good.

In cycle IK4) the S(1) atom is the furthest out of
the average plane, as might be expected. The plane
passing through C(7) and S(1) and perpendicular to
the cycle is approximately a mirror plane; the
parameter

AC, = [(Um)SZp(+ @]
is 6.9 and 8.7° for molecules 4 and B, respectively.

This symmetry plane passes approximately through
the two O atoms.

C30H5N3048

The configuration of N(2) is approximately flat, as
may be seen from the sum of the three bond angles
around it [357.6 (7) and 359.4 (8)° for molecules A4
and B, respectively].

The carbonyl group, C(28)—0(29), conjugates with
C(28)—N(5), as shown by the interatomic distances
N(105—C(128) 1.367(4) and C(128)—0(129)
1217 (4) A, and N(205—C(228) 1.359(3) and
C(228)—0(229) 1.232 (4) A. [For molecule A, atom
labels are prefixed by 1 or 10, while for molecule B,
atom labels are prefixed by 2 or 20 (¢f. Fig. 2 and
Table 1).]

The planarity of the other (aromatic) cycles is
satisfactory. For plane II6) [C(20) to C(25)] the
methoxy substituent is not far from the mean plane:
C(227) is 0.066 (4) A from plane J1(26) and C(127) is
0.013 (5) A from plane IX(16). But the interatomic
distances C(123)—O0O(126) 1.382(5) and O(126)—
C(127) 1.394(5) A, and C(223)—0(226) 1.368 (4)
and O(226)—C(227) 1.432 (6) A, show that the con-
jugation is less obvious.

0(29)

B

Fig. 1. ORTEP (Johnson, 1976) view of the title molecule. For
molecule A, atom labels should be prefixed by 1 or 10; for
molecule B, atom labels should be prefixed by 2 or 20 (cf.
Table 1).

Experimental

Crystal data

C30H2sN30,8 D, = 1.295 Mg m~?

M, =523.6 Dm =129 Mgm™?
Triclinic D,, measured by flotation

P1 Cu Ko radiation

a=119472) A A=15418 A
b=11333(2) A Cell parameters from 25
c=21.114 (6) A reflections

a = 109.38 (2)° 6 = 12.64-23.97°

B = 94.85 (2)° g =136 mm™!

¥ =90.33 (1)° T=295 (1)K

v =2685 (2) A Largest face trapezoidal
Z=4 0.15 x 0.12 x 0.08 mm

Pale beige
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Data collection
Enraf-Nonius CAD-4
diffractometer
6/20 scans
Absorption correction:
none
7879 measured reflections
7879 independent reflections
5102 observed reflections
[ > 3o(D]

Refinement

Refinement on F

R = 0.047

wR = 0.060

§=191

5102 reflections

835 parameters

Only coordinates of H atoms
refined

w = 1/o*(F)

(A/0)max = 0.08

Table 1. Fractional atomic coordinates and equivalent

Omax = 60° .
h=-13-13
k=0—12
|l =-23-522

3 standard reflections
frequency: 120 min
intensity variation: 2.3%

Apmax =0.33 @) e A:J
Apmin = =032 @) e A7?
Extinction correction:
Stout & Jensen (1968)
Extinction coefficient:
6.2 (1) x 1077
Atomic scattering factors
from International Tables
for X-ray Crystallography
(1974, Vol. 1V)

isotropic displacement parameters (A?)

Beq = (4/3)2,XB;a;.a;.

Molecule B

S(201) 0.65115 (9)
N(202) 0.6086 (2)
C(203) 0.6595 (3)
C(204) 0.6650 (3)
N(205) 0.7078 (2)
N(206) 0.7517 (2)
C(07) 0.7020 (3)
C(208) 0.6861 (3)
C(209) 0.6938 (3)
C(210) 0.6612 (3)
CQ211) 0.6192 (3)
C(212) 0.6120 (3)
C(213) 0.6477 (3)
C14) 0.8727 (2)
C(215) 0.9351(3)
C(216) 1.0507 (3)
C(217) 1.1040 (3)
C(218) 1.0428 (3)
C(219) 0.9275 (3)
C(220) 0.7335 (3)
C(221) 0.8262 (3)
C(222) 0.8860 (3)
C(223) 0.8528 (3)
C(224) 0.7609 (3)
C(225) 0.7024 (3)
0(226) 0.9165 (2)
C(227) 0.8807 (4)
C(228) 0.6584 (3)
0(229) 0.6122 (2)
C(230) 0.6635 (3)
c@31) 0.7087 (3)
C(232) 0.7048 (4)
C(233) 0.6542 (5)
C(234) 0.6074 (4)
C(235) 0.6137 (3)
0(236) 0.7657 (3)
0(237) 0.5682 (3)
C(238) 0.5351 (4)

1.0138 (1) 0.65056 (6)
0.8671 (3) 0.6344 (1)
0.7797 (3) 0.5835 (2)
0.6425 (3) 0.5753 (2)
0.5969 (2) 0.5066 (1)
0.6988 (2) 0.4880 (1)
0.8061 (3) 0.5326 (2)
0.9198 (3) 0.5184 (2)
0.9300 3) 0.4550 (2)
1.0399 (3) 0.4432(2)
1.1367 (3) 0.4929 (2)
1.1309 (3) 0.5559 (2)
1.0198 (3) 0.5703 (2)
0.7031 (3) 0.4905 (1)
0.8133 (3) 0.5236 (2)
0.8160 (4) 0.5206 (2)
0.7107 (4) 0.4861 (2)
0.6016 (3) 0.4540 (2)
0.5968 (3) 0.4556 (2)
0.6075 (3) 0.6292 (2)
0.6762 (3) 0.6670 (2)
0.6386 (3) 0.7152 (2)
0.5294 (3) 0.7264 (2)
0.4593 (3) 0.6891 (2)
0.4984 (3) 0.6400 (2)
0.4995 (2) 0.7755 (1)
0.3907 (4) 0.7896 (2)
0.4937 (3) 0.4586 (2)
0.4135 (2) 0.4760 (1)
0.4765 (3) 0.3858 (2)
0.3675 (4) 0.3447 (2)
0.3434 (5) 0.2766 (2)
0.4236 (5) 0.2490 (2)
0.5300 (4) 0.2871 (2)
0.5595 (4) 0.3580 (2)
1.0293 (3) 0.6780 (2)
1.0911 (3) 0.6881 (2)
0.8314 (4) 0.6777 2)

X 2 Beq
Molecule A
S(101) 0.89765 (8) 0.98748 (8) 0.19768 (5) 5.40(2)
N(102) 0.9265 (2) 0.8946 (2) 0.1224 (1) 4.54 (7)
-C(103) 0.8696 (3) 0.7782 (3) 0.1008 (2) 3.88(7)
C(104) 0.8471 (3) 0.6982 (3) 0.0286 (1) 3.92(7)
N(105) 0.7997 (2) 0.5830(2) 0.0389 (1) 3.80 (6)
N(106) 0.7706 (2) 0.6097 (2) 0.1072 (1) 3.84 (6)
C(107) 0.8311 (3) 0.7254 (3) 0.1430 (2) 3.87(7)
C(108) 0.8593(3) 0.7669 (3) 0.2149 (2) 4.08 (8)
C(109) 0.8540 (3) 0.6893 (3) 0.2539(2) 5.00(9)
C(110) 0.8986 (4) 0.7327 (4) 0.3204 (2) 6.5 (1)
C(111) 0.9500 (4) 0.8510(4) 0.3485 (2) 7.0(1)
C(112) 0.9553 (3) 0.9293 (4) 0.3114(2) 6.2 (1)
C(113) 0.9069 (3) 0.8875 (3) 0.2453 (2) 4.74 (8)
C(114) 0.6507 (3) 0.6120 (3) 0.1134 (2) 4.06 (7)
C(115) 0.6013 (3) 0.7173 (4) 0.1533(2) 5.6(1)
C(116) 0.4871 (3) 0.7137 (4) 0.1618 (2) 6.8 (1)
Cc(117) 0.4232(3) 0.6074 (4) 0.1294 (2) 6.9 (1)
C(118) 04712 (3) 0.5037 (4) 0.0891 (2) 7.6 (1)
C(119) 0.5852 (3) 0.5055 (4) 0.0820 (2) 6.3 (1)
C(120) 0.7718 (3) 0.7475 (3) —0.0174 (1) 3.94 (7)
C(121) 0.6737 (3) 0.8056 (3) 0.0021 (2) 4.79 (8)
C(122) 0.6026 (3) 0.8445 (3) —0.0423(2) 4.72 (8)
C(123) 0.6324 (3) 0.8283 (3) —0.1054 (2) 5.15(9)
C(124) 0.7304 (3) 0.7722 (4) —0.1253(2) 7.4(1)
C(125) 0.7988 (3) 0.7298 (4) —0.0817 (2) 6.1(1)
0(126) 0.5694 (2) 0.8653 (3) —0.1531(1) 7.65 (8)
C(127) 0.4687 (4) 0.9243 (5) —0.1366 (2) 8.4(1)
C(128) 0.8388 (3) 0.4689 (3) 0.0039 (2) 4.13(8)
0(129) 0.8793 (2) 0.4538 (2) —0.0491 (1) 5.83(6)
C(130) 0.8223 (3) 0.3612 (3) 0.0285 (2) 4.04 (8)
C(131) 0.7594 (3) 0.2583 (3) —0.0136 (2) 5.40(9)
C(132) 0.7474 (3) 0.1525 (3) 0.0056 (2) 6.6(1)
C(133) 0.7989 (4) 0.1512 (3) 0.0653 (2) 69 (1)
C(134) 0.8623 (4) 0.2524 (4) 0.1071(2) 6.6 (1)
C(135) 0.8747 (3) 0.3587 (3) 0.0895 (2) 5.18 (9)
0O(136) 0.7820 (2) 1.0186 (2) 0.1915(1) 6.48 (7)
O(137) 0.9816 (3) 1.0859 (2) 0.2210(1) 7.78 (8)
C(138) 1.0250 (4) 0.9173 (4) 0.0917 (3) 9.9 (1)

793

6.81 (3)
5.13(7)
4.04 (8)
3.94 (8)
3.64 (6)
3.62 (6)
4.00 (8)
448 (8)
5.43(9)
7.0(1)
79 (1)
7.2(1)
59(1)
3.45(7)
493 (9)
59(1)
57(1)
5.11(9)
4.32(8)
4.07(8)
4.87(9)
54(1)
4.86 (9)
57709
5.31(9)
6.38 (1)
7.3(1)
385(7)
492 (6)
4.51(8)
6.5(1)
9.1(1)
9.7(2)
8.2(1)
6.0(1)
8.55 (9)
9.6 (1)
7.6 (1)

Table 2. Bond distances (A) and angles (°)

Molecule A

S(101)—N(102)
S(101)—C(113)
$(101)—0(136)
$(101)—0(137)
N(102)—C(103)
N(102)—C(138)
C(103)—C(104)
C(103)—C(107)
C(104)—N(105)
C(104)—C(120)
N(105)—N(106)
N(105)—C(128)
N(106)—C(107)
N(106)—C(114)
C(107)—C(108)
C(108)—C(109)
C(108)—C(113)
C(109)—C(110)
C(110)—C(111)
C(111)—C(112)
C(112)—C(113)
C(114)—C(115)
C(114)—C(119)
C(115)—C(116)
C(116)—C(117)
C(117)—C(118)
C(118)—C(119)
C(120)—C(121)
C(120)—C(125)
C(121)—C(122)
C(122)—C(123)
C(123)—C(124)
C(123)—0(126)
C(124)—C(125)

1.655 (2)
1.745 (4)
1433 (3)
1.426 3)
1.396 (4)
1.451 (6)
1.493 (4)
1.336 (5)
1.509 (4)
1.510 (5)
1.443 (3)
1.367 (4)
1.433(3)
1.450 (4)
1.441 (4)
1.393 (5)
1.396 (4)
1.383 (5)
1.388 (6)
1.369 (7)
1.389 (5)
1.380 (4)
1.371 (5)
1.394 (5)
1.362 (5)
1.364 (6)
1.383 (6)
1.374 (5)
1.373 (5)
1.391 (5)
1.362 (5)
1.366 (5)
1.382 (5)
1.384 (6)

Molecule B

S(201)—N(202)
S(201)—C(213)
S(201)—0(236)
$(201)—0(237)
N(202)—C(203)
N(202)—C(238)
C(203)—C(204)
C(203)—C(207)
C(204)—N(205)
C(204)—C(220)
N(205)—N(206)
N(205)—C(228)
N(206)—C(207)
N(206)—C(214)
C(207)—C(208)
C(208)—C(209)
C(208)—C(213)
C(209)—C(210)
C(210)—C(211)
C211)—C(212)
C(212)—C(213)
C(214)—C(215)
C(214)—C(219)
C(215)—C(216)
C(216)—C(217)
C217)—C(218)
C(218)—C(219)
C(220)—C(221)
C(220)—C(225)
C(221)—C(222)
C(222)—C(223)
C(223)—C(224)
C(223)—0(226)
C(224)—C(225)

1.650 (3)
1715 (5)
1.426 (3)
1.435 (3)
1.384 (4)
1.466 (6)
1.508 (5)
1.344 (5)
1.504 (4)
1.507 (5)
1.446 (4)
1.359 3)
1.435 (4)
1.443 (4)
1.428 (5)
1.393 (6)
1.401 (5)
1.399 (6)
1.374 (5)
1.363 (8)
1.449 (6)
1.387 (4)
1.388 (4)
1.388 (5)
1.368 (5)
1.369 (5)
1.381 (5)
1.377 (4)
1.383 (5)
1.377 (6)
1.396 (6)
1.373 (5)
1.368 (4)
1.395 (6)



The structure was solved by direct methods using MUL-
TAN11/82 (Main, Fiske, Hull, Lessinger, Germain, Declercq &
Woolfson, 1982). Other programs used were ORTEP (Johnson,
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0(126)—C(127) 1.394 (5) 2(223)—8(22;) 1.432 (6) 1976) and SDP (B. A. Frenz & Associates Inc., 1982). For H

C(128)—0(129) 1.217 (4) (228)—0(229) 1.232 (4) . -

C(128)—C(130) 1,494 (5) C(228)—C(230) 1491 (5) atoms, B was chosen as equal to 1.30 X B, of the neighbouring
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