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The title compound, C;{H7;N,O5PS,, is a cyclic thiophos-
phoryl pyrimidine derivative exhibiting insecticidal properties.
The crystal structure determination gives evidence for the
presence of the thione isomer of the compound. The
pyrimidine nucleus is planar and its substituents have small
deviations from the least-squares plane. The dioxaphos-
phorinane ring adopts a chair conformation. The lack of
classical hydrogen bonds and the weak intermolecular
interactions lead to a ‘loose’ packing characterized by
channels in the structure.

Comment

The biological activity of organophosphorus compounds
enables their utilization both as pesticides and as sterilization
agents in the food industry and medicine (Almasi, 1976; Safe
& Hutzinger, 1976; Durand & Barcelo, 1991). Pyrimidine
thiophosphoric esters are also known for their application as
performance insecticides (Imperial Chemical Industries Ltd,
1966, 1970; Wegler, 1981). In order to extend the activity
domain of these insecticides, cyclic thiophosphoryl compounds
have been synthesized. From among the 2-(O-2-substituted-6-
methylpyrimidine-4-yl)-2-thiono-5,5-dimethyl-1,3,2-dioxaphos-
phorinane derivatives obtained, the structure of the title
compound, (I), was studied because of its insecticidal prop-
erties (Musat et al., 1990). From the two possible isomers of
(D), i.e. the thione P(S)—O- and thiol P(O)—S- forms, the
present structure determination gives evidence for the
formation of the thione isomer (Fig. 1).

The dioxaphosphorinane ring in (I) adopts an almost
perfect p;C* chair conformation (Saenger, 1984; Haromy et
al., 1989), in which atoms P1 and C2 are displaced from the
least-squares plane by 0.147 (1) and —0.276 (3) A, respec-
tively. The torsion angles of the dioxaphosphorinane ring are

listed in Table 1. The O-pyrimidine substituent is axial and
atom S1 is equatorial with respect to the dioxaphosphorinane
ring.

@

The pyrimidine ring is planar, with a maximum deviation of
0.006 (3) A for atom C5. Also, atom S2 is situated in the
pyrimidyl plane, 0.004 (1) A from the pyrimidyl least-squares
plane, and the deviations of methyl atoms C10 and C11, and
atom O3 from the pyrimidyl least-squares plane are less than
0.074 (2) A. The torsion angle about the O3—C4 bond [P1—
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Figure 1

A view of the molecular structure of (I) showing the atom-labelling
scheme and 50% probability displacement ellipsoids. H atoms are drawn
as small spheres of arbitrary radii.
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Figure 2
A packing diagram for (I) viewed down the b axis. Note the two channel
types formed along b.
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03—C4—N1 139.23 (18)°] corresponds to an anti conforma-
tion and the orientation about the exocyclic S2—C7 bond
[C11—S2—C7—N1 —2.1 (2)°] is periplanar.

The dioxaphosphorinane units in (I) are bridged via a weak
intermolecular C8—HS82---O2 bond [C8—H82 0.96 A,
H82---02 2.51 A, C8---02 3.429 (3) A and C8—HS82---02
160°], forming zigzag chains running along the [101] direction.
These chains are situated in layers approximately parallel to
the crystallographic bc plane. The planar pyrimidine rings are
packed in columns running along the b axis and form an angle
of 36.20 (8)° with this axis. This packing (Fig. 2) leaves two
types of channels in the structure along b, namely, empty
channels and channels containing the phosphoryl S atoms. The
two channel types alternate along the [101] and [101] direc-
tions, and are bordered via C—H- . .7 intermolecular inter-
actions between the dioxaphosphorinane C3 and C9 atoms
and the pyrimidine nuclei (Table 2), and via short interactions
between parallel pyrimidine rings [Cg---Cg(2 — x, —y, —2)
3.4659 (15) A; Cg is the ring centroid]. The ‘loose’ packing of
the molecules of (I) can be explained by the presence of
exclusively weak intermolecular interactions.

Experimental

Compound (I) was synthesized by reacting 2-chloro-2-thiono-5,5-
dimethyl-1,3,2-dioxaphosphorinane ~ with  2-S-methyl-6-methyl-4-
hydroxypyrimidine in the presence of K,CO; and dimethylform-
amide as solvent at 323 K. Analytical and spectroscopic (IR, 'H
NMR, *'P NMR, *C NMR and MS) data confirmed the formation of
(I). Single crystals of (I) were obtained from a 1:1 mixture of ethanol
and diethyl ether.

Crystal data

C11H7N,05PS,
M, =320.36
Monoclinic, P2, /c

D, =1354Mgm™>
Cu Ko radiation
Cell parameters from 23

a=9.900 (2) A reflections
b=9330(2) A 0 = 40.0-43.5°
c=17.010 3) A =409 mm™
B8=9023(2) T=2932)K

vV =15712(5) A® Prism, colourless
Z=4 0.30 x 0.30 x 0.25 mm

Data collection

Enraf-Nonius CAD-4 Omax = 74°
diffractometer h=-11—11

/26 scans k=-3—->12

3703 measured reflections [=-21—-10

2 standard reflections
frequency: 60 min

3185 independent reflections
2626 reflections with I > 20(1)

Rin = 0.089 intensity decay: 6%

Table 1

Selected torsion angles (°).

P1-01-Cl—C2 58.1 (3) C2—C3-02—P1 —57.6 (3)
01-Cl—-C2—C3 —622(3) C3—-02-P1-01 46.5 (2)
Cl1-C2—-C3-02 58.7 (3) 02—P1-01-C1 —43.60 (19)

Refinement

w = 1/[oc*(F,?) + (0.0947P)*
+ 0.4685P]
where P = (F,” + 2F2)/3
(A/0)max = 0.005
APmax =097 ¢ A7
ApPmin = —048 ¢ A3
Extinction correction: SHELX1.97
(Sheldrick, 1997)
Extinction coefficient: 0.0099 (9)

Refinement on F?

R[F? > 20(F?)] = 0.059

wR(F?) = 0.154

S =1.07

3185 reflections

177 parameters

H-atom parameters constrained

Table 2 .
Geometry of X—H- - -Cg (7-ring) interactions (A, °).

Cg2 is the centroid of the N1/C4-C6/N2/C7 ring.

X—H---Cg H---Cg X—H---Cg H---Cg
C3—H32-- -Cg2f 323 135 3.973 (3)
C9—H93---Cg2' 3.12 138 3.888 (4)

Symmetry code: (i) x, 1 — y,z — 1.

All H atoms were placed in geometric positions and refined as
riding atoms, with C—H = 0.93-0.97 A and Uiso(H) = 1.2U4(C).

Data collection: CAD-4-PC Software (Enraf-Nonius, 1992); cell
refinement: local program; data reduction: PLATON (Spek, 1999);
program(s) used to solve structure: SIR97 (Altomare et al., 1997);
program(s) used to refine structure: SHELXL97 (Sheldrick, 1997);
molecular graphics: ACD/ChemSketch (Advanced Chemistry
Developments Inc., 2001), PLATON and DIAMOND (Crystal
Impact, 1999).

Supplementary data for this paper are available from the IUCr electronic
archives (Reference: AV1105). Services for accessing these data are
described at the back of the journal.

References

Advanced Chemistry Developments (2001). ACD/ChemSketch. Version 5.11.
Advanced Chemistry Developments Inc., Toronto, Canada.

Almasi, L. (1976). Les Composés Thiophosphororganiques, pp. 229-250. Paris:
Editions Masson.

Altomare, A., Cascarano, C., Giacovazzo, C., Guagliardi, A., Moliterni,
A. G. G, Burla, M. C,, Polidori, G., Camalli, M. & Spagna, R. (1997). SIR97.
University of Bari, Italy.

Crystal Impact (1999). DIAMOND. Version 2.1c. Crystal Impact GbR, Bonn,
Germany.

Durand, D. G. & Barcelo, D. (1991). Anal. Chim. Acta, 243, 259.

Enraf-Nonius (1992). CAD-4-PC Software. Version 1.1. Enraf-Nonius, Delft,
The Netherlands.

Haromy, P. T., Hunter, W. N., Kennard, O., Saenger, W. & Sundaralingam, M.
(1989). Landolt-Bérnstein; Biophysics, Vol. VII, Crystallographic and
Structural Data, Vol. 1, edited by W. Saenger, pp. 6-21. Heidelberg:
Springer Verlag.

Imperial Chemical Industries Ltd (1966). British Patent No. 1 019 227.

Imperial Chemical Industries Ltd (1970). British Patent No. 1 204 552.

Musat, O., Fenesan, 1., Horn, M., Musat, S., Culea, M. & Hantz, A. (1990).
Phosphorus Sulfur Silicon, 51-52, 388.

Saenger, W. (1984). Principles of Nucleic Acid Structure, pp. 15-24. New York:
Springer Verlag.

Safe, S. & Hutzinger, D. (1976). Mass Spectrometry of Pesticides and
Pollutants, pp. 189-198. Cleveland: CRC Press.

Sheldrick, G. M. (1997). SHELXL97. University of Gottingen, Germany.

Spek, A. L. (1999). PLATON. University of Utrecht, The Netherlands.

Wegler, R. (1981). Chemie der Pflanzenschutz- und Schadlingsbekampfungs-
mittel, Vol. 11, pp. 336-337. Heidelberg: Springer Verlag.

Acta Cryst. (2002). C58, 0280-0281

0281

Mihaela Pop et al. + C;{H;;N,0O53PS,



