2426 C16H2405

C10—04—CI12 1139()  C6—C7—C8 153 (2) Acta Cryst. (1995). C51, 24262428

C10—05—Cl4 114.7(2) C7—C8—C9 110.8 (3)

01—C1—02 1214 (2) C8—C9—Cl10 110.0 (2) . .
01—C1—C2 1170  04—CI0—05 nos@  Methyl 6-Benzoyl-3,5-diphenyl-1,4-thio-
02—C1—C2 121.5(2) 04—C10—C5 106.6 (2) . O
C1—C2—C3 1187(3)  04—Cl0—C9 s  morpholine-2-carboxylate 1,1-Dioxide
Cl—C2—C4 117.2(2) 05—C10—C5 104.8 (2)

C3—C2—C4 123.8(3) 05—C10—C9 110.3 (2)

C2—C4—C5 116.0 (2) C5—C10—C9 113.0 (2) M. KRrisHNAIAH AND N. JAGADEESH KUMAR

C4—C5—C6 108.9 (2) 04—Cl12—C13 1126 ()

C4—C5—CI0 109.5(2) C12—C13-Cl4 107.7 () e G s
Ci_Cscnl 1096 ) CI—C13—C15 1100 () D.eparn?zent c?f Physics, Sri Venkakeswara Universiry,
C6—C5—Cl10 1085(2  CI2—CI3—<Cl6 woo@y  Tirupati, India

C6—C5—Cll1 109.8(2) C14—CI3—CI5 108.7 (3)

C10—C5—C11 110.6 (2) Cl4—C13—Cl6 109.7 (3) D. BHASKAR REDDY AND M. MURALIDHAR REDDY
03—C6—C5 120.1(3) C15—C13-Cl16 110.6 3)

03—C6—C7 120.7 (3) 05—C14—C13 111.6 (2) . . .

e co o 1190 2) Department of Organic Chemistry, Sri Venkakeswara

A total of 20 atoms were located from an E map. The
remaining atoms were located in succeeding difference Fourier
syntheses. H atoms were located and their positions and
isotropic displacement parameters were refined. The structure
was refined by full-matrix least squares.

Data collection and cell refinement were performed using
CAD-4 Software (Enraf-Nonius, 1989). The structure was
solved by direct methods (S/R88; Burla er al., 1989). All
calculations were performed on a VAX computer using MolEN
(Fair, 1990). Molecular graphics were obtained using ORTEP
(Johnson, 1965).

Lists of structure factors, anisotropic displacement parameters, H-
atom coordinates and complete geometry have been deposited with
the IUCr (Reference: CR1184). Copies may be obtained through The
Managing Editor, International Union of Crystallography, 5 Abbey
Square, Chester CH1 2HU, England.
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Abstract

The crystal structure determination of Cy5H,3NOsS
reveals that the thiomorpholine ring adopts a slightly
distorted chair conformation. All the substituents on
heterorings are equatorially oriented. There are no short
intermolecular distances and the structure is stabilized
with van der Waals interactions.

Comment

Thiomorpholine derivatives have attracted consider-
able interest because of their various chemotherapeutic
properties, such as the antihistaminic activity of pro-
methazine, the psychotherapeutic action of chloro-
promazine and the insecticidal and anthelmentic
properties of prothiazine (Katritzky & Boulton, 1968).
Since the chemical and physiological characteristics of
these compounds are directly defined by the conforma-
tion of their molecules and their relevant structural data
are limited, X-ray crystallographic studies on a series of
thiomorpholine derivatives have been undertaken. Here,
we report the crystal and molecular structure of the title
compound, (I).

oo
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H3CO, sI

Ph N Ph
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COPh
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The torsion angles indicate that the thiomorpholine
ring adopts a slightly distorted chair conformation. The
deviations of S(1), C(1), C(2), C(3) and C(4) from
the mean plane passing through the atoms are —0.136,
0.360, —0.301, 0.110 and 0.400 A, respectively. Based
on these atomic displacements from the mean plane
through the non-H atoms, it can be inferred that
the thiomorpholine ring adopts a slightly distorted
chair conformation. When compared with the half-
chair conformation for thiomorpholine itself (Rama-
subbu, Parthasarathy & Tsoucaris, 1988), the full chair
in the present case is preferred because the bulky sub-
stituents of the heterocyclic ring are all equatorial. The
substituents of the aroyl group at C(1), aryl groups
at C(2) and C(3), and the alkoxy carbonyl group at
C(4) are equatorial. Their respective planes are al-
most perpendicular to the plane of the heteroring thus
avoiding short intermolecular contacts. The C—S bond
lengths of 1.793 (3) and 1.798 (3) A in the present struc-
ture are comparable with the corresponding distances
of 1.795(3) and 1.795(3) A in the thiomorpholine-3-
one structure (Ramasubbu, Parthasarathy & Tsoucaris,
1988). However, the endocyclic bond distances C(1)—
C(2) 1.543 (4), C(3)—C(4) 1.543 (4), C(2)—N 1.466 (4)
and C(3)—N 1.470(4) A in our structure are different
from the corresponding distances of 1.490 (3), 1.505 (3),
1.452(3) and 1.322(3) A, respectively, in the thio-
morpholine-3-one structure (Ramasubbu, Parthasarathy
& Tsoucaris, 1988). The slight differences in the C—C
and C—N bond lengths in our structure compared with
those in the thiomorpholine ring structure (Ramasubbu,
Parthasarathy & Tsoucaris, 1988) can be attributed to
the effect of the bulky substituents at these C atoms of
the thiomorpholine ring.

Fig. 1. View of the title molecule with displacement ellipsoids plotted
at the 50% probability level.

2427

Fig. 3. Stereoview of the molecules in the unit cell.

Experimental

Crystals of the title compound were grown from a mixture
of methanol/toluene (2:1) by slow evaporation of the solvent.
The density D,, was measured by flotation.

Crystal data
C2sHxNOsS Mo Ka radiation
M, = 449.55 A=071073 A
Monoclinic Cell parameters from 25
P2,/n reflections
a =10989 (4) A 6 = 10-22.5°
b = 20.086 (3) A p = 0.169 mm™~'
c=11.058(3) A T=293K
B = 110.5 (3)° Needle
vV =2287(2) A® 04 x 0.3 x 0.2 mm
Z=4 White
D, = 1.303 Mg m~>
Dp = 1.30 Mg m™3
Data collection
CAD-4 diffractometer Omax = 25°
w/26 scans h=0->13
Absorption correction: k=0-23
none 1=-12 - 12



2428 C,5H23NOsS
4461 measured reflections 2 standard reflections C(10—C(11) 1.412(7) C(12—C(13) 1.394 (5)
3200 independent reflections monitored every 100 C(12—Ca7 1.391 4 C(13)—C(14) 1.376 (6)
. . C(14—C(15) 1.360 (5) C(15—C(16) 1.406 (5)
3200 observed reflections  reflections CU16—C(1T) 1384(5)  CUI8)—C(19) 1375 (4)
[ > 30()] intensity decay: <2% C(18—C(23) 1.375 (4) C(19—C(20) 1.394 (5)
Rine = 0.0221 C(0—CQ1) 1356(6)  CQD—C(22) 1.371 (6)
C(22)—C(23) 1.391 (5)
Refinement O(1)—S(1»—0(2) 118.5 (1) O(1)—S(1)—C(1) 109.2 (1)
0(2)—S(1)—C(1) 109.4 (1) O(1)—S(1)—C(4) 109.4 (1)
Refinement on F (A/0)max = 0.52 0(2)—S(1)—C(4) 1095(1)  C(1)—S(1)—C(4) 99.0(1)
R =0.056 Apmax =0.15 € 5\‘3 C(24)Y—0(5—C(25) 116.2(3) C(2—N—C(3) 116.7 (2)
wR = 0.073 Apmin =006 ¢ A3 S(1)—C(1)—C(2) 109.6 (2) S(1)—C(1)»—C(5) 107.5 (2)
_ P P C(@2)—C(1)—C(5) 112.5 (3) N—C(2—C(1) 109.8 (2)
S = 1.46 ) Extm(':tlon corr.ectlon. none N C2)—C(17) 1073 2) CUr—C@I—CUT) 1104 (2)
3199 reflections Atomic scattering factors N—C(3)—C(4) 107.3 (2) N—C(3)—C(18) 108.0 (2)
289 parameters from International Tables  C@4)—C(3)—C(18) 111.6 (3) S(1)—C(4)—C(3) 1089 (2)
H-atom parameters not for X-ray Crystallography ~ S(1—C(4—C(24) 110.6 (2) CO—C4—C24) 115.6 (2)
refined (1974, Vol. IV) 0(3)—C(5—C(1) 118.3 (3) 0(3)—C(5—C(6) 121.1 3)
2 5 K C(1)—C(5—C(6) 1206 (3) C(5—C(6—C(7) 117.0 (3)
w = 1/[o°(F,) + 0.003F;] C(5)—C(6}—C(11) 1235(3)  C(T—C(6}—-C(11) 119.5 (3)
C(6)—C(7—C(8) 121.3 (4) C(7)—C(8—C(9) 119.7 (4)
C(8)—C(9}—C(10) 120.0 (5) C(9—C(10—C(11) 119.5 (5)
C(6)—C(11)—C(10) 119.8 (4) C13)—C(12—C(17) 1206 (3)
: : ; ; C12>—C(13—C(14)  119.3(3) C(13}—C(14}—C(15)  120.7 (3)
Table 1. .Fractz(.)na{ atomic coordinates andn 2equtvalent CU4—CU5—C(16)  1209@)  CUS—C(16)—C(1Ty 1190 (3)
isotropic displacement parameters (A*) C(@2)—CU17—C(12) 120.3 (3) C(2)—C(17—C(16) 120.1 (2)
C(12)—C(17—C(16)  119.6 (3) C(3)y—C(18)—C(19) 120.1 (2)
Ueq = (I/3)E,2,Uija;aj.'ai.aj. C(3)—C(18)—C(23) 120.5 (2) C(19—C(18)—C(23)  119.3(3)
. y , U C(18)—C(19—C(20)  120.4 (3) C(19—CQ0—C(21) 1203 (3)
e
o omhw  owho  owsen ofy  SDTEEMCE wew  cab-concen i
o(1) 0.1093 (2) 0.4030 (1) 0.6971 (2) 0.058 (1) O4)—C(24)—C(d) 1232 (2) O(5)—C(24)—C(4) 1119 (3)
o) 0.1252 (2) 0.4573 (1) 0.9016 (2) 0.054 (1) )
0o(3) —0.0844 (3) 0.3551 (1) 0.9221(2) 0.074 (1) The structure was solved by direct methods and refined by full-
o) 0.1747.(2) 0.5536 (1) g-;gog @ 0-05’33 m matrix least-squares methods. After non-H atoms were refined
8(5) _gﬁ;g g)) ggi?ig:; 0:7330 g; 818232}; anisotropically, positions of all H atoms were calculated but
c() —0.1086 (3) 0.4237 (1) 0.7419 2) 0038(1)  were not refined further.
() —0.1741 (3) 0.4778 (1) 0.7969 (2) 0.040 (1) Data collection: Nonius CAD-4 diffractometer software.
3 —0.0463 (3) 0.5718 (1) 07532 (2) 0040(h  Program(s) used to solve structure: SHELXTL/PC (Sheldrick,
Cc@4 0.0253 (3) 0.5268 (1) 0.6866 (2) 0.039 (1) 1990). Molecul hics: ORTEPII (Joh 1976
cs) —0.1039 (3) 0.3562 (1) 0.8070 (3) 0.049 (1) - Molecular graphics: ohnson, )-
C6) —0.1231 (3) 0.2938 (2) 0.7309 (3) 0.055 (1)
() —~0.0982 (4) 0.2343 (2) 0.7997 (5) 0.075 (2)
C@®) —0.1167 (5) 0.1752 (2) 0.7391 (6) 0.092 (2)
C(9) —0.1666 (5) 0.1729 (2) 0.6054 (7) 0.106 (3) Lists of structure factors, torsion angles, least-squares-planes data,
C(10) —0.1870 (7) 0.2305 (3) 0.5356 (6) 0.122 (3) anisotropic displacement parameters, H-atom coordinates and bond
€1 —0.1638 (5) 0.2923(2) 0.6007 (4) 0.093 (2) distances and angles involving H atoms have been deposited with
gz:g; —ggggg 8; gj‘g? g; gg‘gg g; ggg; E:; the IUCr (Reference: CR1183). Copies may be obtained through The
C(14)  —0.5746 (3) 04313 (2) 0.7249 (4) 0.062 (1) g/[z';ﬁ'"ghz::’rd_ﬁ"zrﬁﬁwgz' lg:éon of Crystallography. 5 Abbey
c(15) —0.4931 (3) 0.4437 (2) 0.8475 (4) 0.063 (1) quare, » bhgland.
C(16) —0.3610 (3) 0.4577 (2) 0.8737 (3) 0.050 (1)
c(17) —0.3149 (3) 0.4598 (1) 0.7722 (3) 0.040 (1)
C(18) —0.0688 (3) 0.6411 (1) 0.6948 (3) 0.044 (1)
C(19) —0.1359 (4) 0.6493 (2) 0.5649 (3) 0.059 (1)
CoN ot onmO)  osme@ ooy  ererences
-0. . . .091 .
Con oo oty o9 ooodsy  Johmson, C. K. (1976). ORTEPIL Report ORNL-5138. Oak Ridge
C@3)  —00273(5) 0.6963 (2) 0.7716 (4) 0.074 2) National Laboratory, Tennessee, USA.
C(24) 0.1494 (3) 0.5555 (1) 0.6771 (3) 0.044 (1) Katritzky, A. R. & Boulton, A. J. (1968). Adv. Heterocycl. Chem. 9,
C(25) 0.3393 (4) 0.6160 (2) 0.7854 (4) 0.075 (2) 322-460.

Table 2. Selected geometric parameters (A, °)

S(1)—0(1) 1.433(3) S(1)—0(2) 1431 (2)
S(1)—C(1) 1.798 (3) S(1)—C4) 1.793 (3)
0O3)»—C(5) 1.215(4) O(4)—C(24) 1.190 (4)
0O(5—C(24) 1.324 (3) O(5)—C(25) 1.440 (5)
N—C(2) 1.466 (4) N—C(3) 1.470 (4)
C(1)—C(2) 1.543 (4) C(1)—C(5) 1.527 4)
C2y—C1n 1.518 (4) C(3)—C4) 1.543 (4)
C(3)—C(18) 1.517 (4) C(4)—C(24) 1.518 (4)
C(5—C(6) 1.483 (4) C(6)—C(7) 1.391 (5)
C(6)—C(11) 1.350 (6) C(7)—C(8) 1.344 (6)
C(8—C(9) 1.385(9) C(9)>—C(10$) 1.365 (8)

Ramasubbu, N., Parthasarathy, R. & Tsoucaris, G. (1988). Acta Cryst.
C44, 2016-2018.

Sheldrick, G. M. (1990). SHELXTL/PC User’s Manual. Siemens
Analytical X-ray Instruments Inc., Madison, Wisconsin, USA.



