252 Ci16H23N4O3

cle—cr’ 1.525(5) C2°—C2° 15250 Acta Cryst. (1994). C50, 252-254

clP—c1” 1.493 (7) c2*—c2’ 1.513 (4)

c1 —ci1é 1.507 (7) c2°—c2 1.497 (5) .

27 —28! 1.548 (7) C3*—C3° 1.551 (5) 2—[(5-Phenyl-2,3-d1hydro-6H—1 3,4-

27 —C2%2 1.526 (7) C3*—C3' 1.535 (5) N . . 1.

- 12344)  C3P—C3 1519¢6)  thiadiazin-2-ylidene)amino]-3-pyridinol

C2'—N3 1.330 (4) Cc37—3° 1.528 (6)

N3—C3% 1.453 (4) C3'—N4 1.325 (4) )

N3—C3? 1.470 (4) C3'—03 12164  JOSEF MACICEK AND OLYANA ANGELOVA

C1*—N,—C1° 108.3 (6) N2—C2*—C2° 110.8 (5) i . ]

N,—C1*—C1° 106.2 (5) NZE-CZ"—CZ' / 10914  Bulgarian Academy of Sciences, Institute of Applied

N,—C1*—Cl’ 1119 (5) c2?—c2*—C2 108.3 (5) ; ; .

ool ;_ ol 109 @ cz;— et o 1626 Mineralogy, Rakovski str. 92, 1000 Sofia, Bulgaria
“_C18—C1” 02.8 c2P—C2"—-C2 109.0

S}a_gl‘,_gfa 1042 23; C28 —C27 _ 22 1.4 ((2)) VENETA KALCHEVA AND MADLENA TOSHEVA

N,—C14—C1” 105.5(7) 28— — 282 110.5 (D

C1*—C1’'—01 120.4 (6) C2*—C2'—02 1205 (5) Sofia University, Chemistry Department,

c1*—Cl’'— 115.9 (6) C2%—C2'—N3 119.0 (5) .

Ol—Cl'—N2 123.7(6) 02— C2' N3 1205 (5) J. Baucher str. 1, 1126 Sofia, Bulgaria

Cl'—N2—C2° 123.1 (5) C2'—N3—C3® 120.5 (5) ] )

C2' —N3—C3°¢ 126.6 (5) C38 37 —C3¢ 103.6 (5) (Received 15 April 1993; accepted 14 June 1993)

C3%—N3—C3° 112.9 (4) N3—C3%—C37 103.6 (5)

N3—C3%—C3# 102.5 (4) C3%—C3'—N4 115.7 (5)

N3—-C3>—C3' 110.1 (4) C3*—C3'—03 120.5 (5)

C3° —C3% —C3’ 1120(5)  N4—C3'—03 1239(5)  Abstract

C3*—C38—C3” 103.3 (5)

Lists of structure factors and H-atom coordinates have been deposited
with the British Library Document Supply Centre as Supplementary
Publication No. SUP 71453 (10 pp.). Copies may be obtained through
The Technical Editor, International Union of Crystallography, 5 Abbey
Square, Chester CH1 2HU, England. [CIF reference: VI1000]
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The molecules of C;4H,N4OS are dimerized through
N—H_pgo' - ‘Nexo hydrogen bonds [N---N 2.971 (3) A]
and lmked in chains along the a axis by a short O—
H-- N, hydrogen bond [O---N 2.681 (2) A] The thia-
diazine ring is in a screw-boat conformation.

Comment

Treatment of functionalized 2-(2-oxopropyl-2-oxo-2-
phenylethylthio)oxazole([4,5-b]pyridines with N-contain-
ing nucleophiles leads to the formation of substi-
tuted thiadiazines (Tosheva & Kalcheva, 1993). Some
of these compounds have shown pronounced bacterio-
static activity and low toxicity (Kalcheva & Tosheva,
1990). The synthetic route for analogous 2 H-imidazo[2, 1-
b]thiadiazines was given by Sasaki, Ito & Shimizu (1982).

@—”C

Ring puckering parametcrs for the thiadiazine ring
6S1 (Boeyens, 1978) are g, = 0.576, g3 = —0.231 A,
= 146.75° Q = 0.620 2) A, 6 = 111.8 (2)° (Cremer

& Pople, 1975; Evans & Boeyens, 1989). The large ¢
value indicates that the direction of the ring distortion is
towards an inverted screw-boat conformation. The S—
C1 1.751(2) and S—C2 1.815 (2) A bond lengths corre-
spond to the typical S—Cg,2 and S—C? single bonds
[1.751(17), 1.819 (19) A; Allen, Kennard, Watson, Bram-
mer, Orpen & Taylor 1987]. The endocyclic C1—N2 dis-
tance [1.363 (3) A] i is longer than the exocyclic C1—N1
distance [1.294 (3) A] The C1—NI1 and the endocyclic
N3—C3 [1.286 (3) A] bonds have values close to that of
a double N=Cj,2 bond [1.329 (14) A, Allen et al., 1987].
The N2—N3 bond [1.382 (3) A] is slightly longer than
the average single N(1)—N(2) bond [1.366 (19) A, Allen

Acta Crystallographica Section C
ISSN 0108-2701 ©1994
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et al., 1987]. The large C1—N2—N3 angle [127.8 (2)°]
at the sp?-hybridized N atom results from the angular
strain introduced by the S atom. The phenyl and hydroxy-
pyridyl rings are twisted out of the best plane through
the C1—N2—N3—C3 fragment [maximum deviation
0.125 (2) A] by angles of 35.9 (1) and 52.1 (1)°, respec-
tively.

Fig. 1. ORTEPII (Johnson, 1976) drawing of the dimer with the atom-
numbering scheme. Thermal ellipsoids are drawn at the 20% proba-
bily level; H atoms are represented by spheres of arbitrary size.

Experimental

Crystal data

C1sH12N40S D, = 1.438 Mg m >

M, = 284.34 Mo Ka radiation

Monoclinic A=071073 A

P2i/a Cell parameters from 22
. reflections

a=116792)A 6 = 20.46-21.58°

b=8301(1) A =023 mm™’

c=13.554 (1) A T=292K

B =9197(2)° Plate

V=13132 (5) A’ 0.27 x 0.25 x 0.10 mm

Z=4 Colourless

Data collection

Enraf-Nonius CAD-4 1634 observed reflections

diffractometer I > 3.00(])]
Continuous profiles scans R = 0.028
Absorption cotrection: Ormax = 26°

empirical h=0-— 14

Tmin = 0.980, Tinax = k=-10 — 10

0.999 l=-16-16

3 standard reflections
frequency: 120 min
intensity variation: 1.9%

5191 measured reflections
2577 independent reflections

Refinement
Refinement on F
R = 0.034

wR = 0.030

w = 1/[o*(F) + (0.001F)]
(A/U)max = 0.003
Apmax = 0291 e A3

253

S = 1.480

1634 reflections

181 parameters

H atoms refined as riding

Apmin = —0.210 e A3
Atomic scattering factors as
coded in SDP/PDP (Enraf-
Nonius, 1985)

The hydroxyl H atom was localized from a Ap map, the
other H-atom positions were calculated. Data collection: CAD-
4 (Enraf-Nonius, 1988). Data reduction: SDP/PDP (Enraf-
Nonius, 1985). Program(s) used to solve structure: MUL-
TAN11/82 (Main et al., 1982). Program(s) used to refine struc-
ture: SDP/PDP. Molecular graphics: ORTEPII (Johnson, 1976).
Software used to prepare material for publication: KAPPA
(Macic¢ek, 1992; unpublished).

Table 1. Fractional atomic coordinates and equivalent
isotropic displacement parameters (A?)

=1
Ueg = EEiEjUija;‘aj‘ai.aj.

X y z Ueq

S 0.36122 (5) 0.07458 (8) 0.01553 (5) 0.0285 (1)
(6] 0.6803 (1) 0.2665 (2) —0.1377(1) 0.0330 (5)
N1 0.4711 (2) 0.3220 (2) —0.0720 (1) 0.0256 (5)
N2 0.3883 (2) 0.3798 (2) 0.0726 (1) 0.0283 (5)
N3 0.3484 (2) 0.3484 (3) 0.1654 (1) 0.0279 (5)
N4 0.3882 (2) 0.1877 (3) —0.2110(1) 0.0305 (5)
Cl 0.4102 (2) 0.2719 (3) —0.0002 (2) 0.0240 (6)
c2 0.2397 (2) 0.1284 (3) 0.0887 (2) 0.0297 (6)
C3 0.2791 (2) 0.2293 (3) 0.1745 (2) 0.0268 (6)
c4 0.4813 (2) 0.2357 (3) —0.1597 (2) 0.0231 (6)
c5 0.4004 (2) 0.1161 (4) —0.2989 (2) 0.0410 (8)
c6 0.5051 (2) 0.0956 (4) —0.3402 (2) 0.0443 (8)
Cc7 0.6025 (2) 0.1490 (3) —0.2890 (2) 0.0354 (7)
Cc8 0.5923 (2) 0.2177 (3) —0.1976 (2) 0.0255 (6)
Clp 0.2362 (2) 0.1978 (3) 0.2740 (2) 0.0297 (6)
C2p 0.1365 (2) 0.1082 (4) 0.2869 (2) 0.0410 (7)
C3p 0.0986 (2) 0.0776 (4) 0.3801 (2) 0.0532(9)
Cap 0.1572 (3) 0.1378 (4) 0.4621 (2) 0.061 (1)

Csp 0.2545 (3) 0.2278 (5) 0.4508 (2) 0.065 (1)

Cép 0.2945 (3) 0.2567 (4) 0.3573 (2) 0.0492 (9)

Table 2. Selected geometric parameters (A, °)

s—Cl 1751 2) C3—Clp 1.478 (4)
S—C2 1.815 2) Cc4—C8 1.419 (3)
0—C8 1.349 (3) C5—C6 1.373 (4)
N1—Cl 1.294 (3) C6—C7 1.385 (4)
N1—C4 1.395 (3) C7—C8 1.373 (4)
N2—N3 1.382 (3) Clp—C2p 1.398 (4)
N2—Cl 1.363 (3) Clp—C6p 1.388 (4)
N3—C3 1.286 (3) C2p—C3p 1377 (4)
N4—C4 1.332 (3) C3p—Cap 1.379 (4)
N4—C5 1.343 (3) C4p—Csp 1.373 (5)
Cc2—C3 1.492 (3) C5p—Cép 1.386 (4)
Cl—S—C2 95.8 (1) N4—C5—C6 122.7 (2)
C1—N1—C4 1227 2) C5—C6—C7 118.9 3)
N3—N2-—Cl 127.8 2) C6—C7—C8 119.4 (2)
N2—N3—C3 117.72) 0—C8—C4 1159 (2)
C4—N4—C5 119.1 2) 0—C8—C7 125.4 (2)
S—C1—NI 1257 (2) C4—C8—C7 118.6 2)
S—C1—N2 17.12) C3—Clp—C2p 1212 )
N1—C1—N2 117.12) C3—Clp—Cép 1205 (2)
$—C2—C3 109.7 2) C2p—Clp—Cép 1183 (2)
N3—C3—C2 1224 (2) Clp—C2p—C3p 1206 (3)
N3—C3—Clp 117.22) C2p—C3p—Cép 1204 (3)
C2—C3—Clp 120.4 (2) C3p—Cap—C5p 119.8 (3)
N1—C4—N4 1204 (2) C4p—C5p—Cbp 1202 3)
N1—-C4—C8 117.92) Clp—C6p—C5p 120.7 (3)
N4—C4—C8 121.3 2)

C2—S—CI1—N2 292(2) Cl—N2—N3—C3 —-33.0(3)
Cl1—S—C2—C3 —534(2) N3—N2—Cl—S 11.4 (3)
C4—N1—C1—S$ 171(3)  N2—N3—C3—C2 ~13(3)
C1—N1—C4—N4 529(3) S—C2—C3—N3 462 (3)
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Table 3. Hydrogen-bonding geometry (A, °) Comment
NDZ ;12 1:;1 00;5H HZ' 'lg* 209'7 'l'g 01;31*0' 'I‘A 4,4'-Difluorobenzophenone is a fine chemical
o " N4 092 176 2681 53; 17058 product of industrial significance. Crystals were pre-

2-(2-Oxo-2-phenylethylthio)oxazole[4,5-b]pyridine, concentr-
ated acetic acid and hydrazine hydrate reacted at room tempera-
ture. After 4 d the mixture was poured into a saturated solution
of NaCl and neutralized with 20% NaOH. The precipitate was
recrystallized from EtOH.

Lists of structure factors, anisotropic displacement parameters, H-atom
coordinates and complete geometry have been deposited with the British
Library Document Supply Centre as Supplementary Publication No.
SUP 71513 (12 pp.). Copies may be obtained through The Technical
Editor, International Union of Crystallography, 5 Abbey Square, Chester
CH1 2HU, England. [CIF reference: NA1048]
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Abstract

The crystal structure of 4,4'-difluorobenzophenone,
C,3HgF,0, has been determined and found to be
isostructural with the dichloro analogue, though not
with the diiodo analogue.
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pared by small-scale recrystallization of the com-
pound from cyclohexane solution.

The title compound (I) is found to be isotructural
with the 4,4’-dichloro analogue (Shields & Kennard,

(6]

F F
M

1977; Granger & Coillot, 1985) although the cell
volume is slightly smaller, as one would expect from
the smaller size of the F atom. The molecule lies on a
crystallographic twofold axis along the central car-
bonyl bond. The phenyl rings are not coplanar; the
torsion angle C(2)—C(1)—C(1")—C(2") is 47.1 (1)°.
This can be compared with values of 48.1 (Shields &
Kennard, 1977) and 48.3° (Granger & Coillot, 1985)
in 4,4'-dichlorobenzophenone, 48.3° in 4.4’-diiodo-
benzophenone (van der Velden & Noordik, 1979),
54.5° in 4,4-diaminobenzophenone (van der Velden
& Noordik, 1980), and 111.0° in 4,4’-dimethylbenzo-
phenone (Ito et al., 1987, Kojié-Prodi¢, Bresciani-
Pahor & Horvati¢, 1990). The 4,4’-diiodo analogue
has a different structure, in space group Ccc2, reflec-
ting the slightly larger size of iodine and the fine
balance of intermolecular forces guiding crystal
packing.

H(2)

c(3)

e

Fig. 1. ORTEP (Johnson, 1965) view of the title molecule with
ellipsoids at the 50% probability level.

Experimental
Crystal data
CisHgF.O Mo Ka radiation
M, =218.1 A =0.71069 A
Monoclinic Cell parameters from 18
C2/c reflections
a=23184(7) A 6 =17-33°
b=617 (1) A p=0.11 mm™"
¢ =7.409 (9) A T=295K

Tabular

B = 79.868 (9)°
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