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A mechanism of mutual diastereomeric transformations in the series of 3-cyano-2-oxo-1,2-thiaphosphorinanes was suggested,
which is based on the elimination—attachment of a rather acidic hydrogen atom at the 3-position of the heterocycle.

Previously we have reported the synthesis of the first func-stereomer ratio in the reaction product WaB = 4:6.
tionalised 1,2-thiaphosphacyclanes, namely, 3-cyano-2-oxo-1,2-

thiaphosphorinane$ab. They were formedia the intramo- Me O« S
lecular S-alkylation of 3-halopropyl-substituted thiophosphoryl- (Eto)zp(s)‘cCN MeON.refiux,_ ¢~ P
acetonitriles, which proceeds either on the distillation of parent | 100 h

compoundsn vacuo(HIg = Cl) or on refluxing in acetonitrile (CHp)3Br NC Me
(HIg = 1). Compoundd.ab, which were obtained as a statistical 4 3
mixture of diastereomera (trans 2R*, 3S¥) and B (cis, 2R*, A trans 2R*,35"
3R*) T transform in the absence of solvent to an individual dia- B cis, 21?*,3?{*

stereomer that is favourable in terms of the generalised ano-
meric effect; that is, diastereom@with the axial ethoxy group The fractional crystallization of the reaction mixture produced
and diastereomef with the axial oxygen atom of the P=0O one diastereomercic-B, 2R*,3R*), which was examined by
group were formed for compounds and 1b, respectively. single-crystal X-ray diffractiod.We found that the bond lengths
Both compounds slowly (during 3 months) undergo a reversand angles irB(B) (Figure 1) are close to the corresponding
transformation of individual diastereomers to an equilibrium mix-values inla(B), and the introduction of a methyl group at the
ture with the initial diastereomer ratio in benzene solutions.  3-position of the ring resulted only in small changes in the
molecular geometry. The six-membered ring is characterised by

o%*,S A trans 2R*,3S" a slightly distorted chair conformation, wherein the oxygen atom
_P ) B cis, 2R",3R* of the P=0O group and the methyl group in the 3-position are
R a R = OEt equatorial, and OEt and CN groups are axial. The torsion angle
NC b R=Me O(1)-P(1)-C(4)—-C(6) is —55.2°. Thus, the mutual orientation of

lab the P(1)=0(1) and P(1)-OEt in respect to the lone electron pairs

of the sulfur atom and, as a consequencent® interaction
It was suggested that diastereomeric transformations occur 3(B) and 1a(B) are nearly the same. The P(1)=0(1) and
via the opening of the six-membered ring (at either the P-S dP(1)-S(1) bond lengths i&B) are elongated up to 1.469(1)
the S—C bond), the inversion of the asymmetric phosphoruand 2.0558(7) A, respectively, that is by approximately 0.01 A
atom and the repeated closure of a ring. Under such a mecHanger in comparison with similar bond lengthdlagB), which
nism, similar transformations must be inherent in the series aire equal to 1.456(2) and 2.044(2) A. The elongation of the
3-cyano-2-ox0-1,2-thiaphosphorinanes, including their 3-alkylP(1)-C(4) and S(1)-C(1) bonds3(B) is observed along with
derivatives. To test this hypothesis, we synthesised a 3-alkythe nearly equal P(1)-O(2) bond lengthsle{B) and 3(B).
substituted analogue of the above compounds, namely, 3-cyanbhus, the electron-donating effect of thalkyl substituent leads
3-methyl-2-ox0-1,2-thiaphosphorinaBeCompound3 was ob-  to the elongation of all bonds formed by the phosphorus atom
tained in 75% vyield (according t8'P NMR data) as a result of with the exception of the P-OEt bond.
refluxing of 3-bromopropyl(diethoxythiophosphoryl)methyl-  We also found that the storage of a diastereomer mixti8e of
acetonitrile 4 in an acetonitrile solution for 100 h. The dia- without solvent remained the initial:B ratio unchanged; that
- . y - . . is, a diastereomeric transformation to a thermodinamically pre-
T An isomer having a downfield-shifted signal in 888 NMR spectrum : A .
was designated ar%itrarily as diastereomgcis andtransisorﬁers are ferred isomer does not take place. Moreover, individual dia-

indicated on the basis of the mutual orientation of the phosphoryl-groun
oxygen and the cyano group in relation to the ring plane; each diastered-Crystallographic data foB(B): CgH;,NO,PS,M 219.23, monoclinic,
mer presents a racemic mixture of enantiomers. space groufP2,/n, a= 7.781(2)b = 10.955(2) anet = 13.176(3) AB =
* Synthesis of3: 3-bromopropyl(dietoxythiophosphoryl)methylaceto- = 106.98(2)°V = 1074.1(5) &, d.,.= 1.356 g cm3, u = 4.20 cm, Z = 4.
nitrile 4 was obtained by the reaction of dietoxythiophosphoryl- Intensities of 3659 reflection®(, = 0.031) were measured at 153 K with
acetonitrile with 1,3-dibromopropane under phase-transfer catalysis com Siemens P3/PC diffractometer using Mokadiation { = 0.71073 A,
ditions (solid KOH/MeCN/TEBA) according to ref. 2. Compouhaas 0/26 scang < 30°). The structure was solved by the direct method and
refluxed in an acetonitrile solution for 100 h (according to3tReNMR refined by the full-matrix least squares agaiRStin the anisotropic
data, further heating did not increase the yield)ofUpon cooling, the  (H-atoms isotropic) approximation. All hydrogen atoms were located
reaction mixture was concentratedvacuq diethyl ether was added and from the electron density difference synthesis and were included in the
solid 3 was isolated as a mixture of isomefsK = 38:62). Recrystal- refinement in the isotropic approximation. The refinement 3B)
lization from E{O gave pure3(B). Evaporation of the mother liquor converged tavR, = 0.1254 and GOF = 1.117 for 3404 independent re-
gave 3 with the ratioA:B = 70:30. For both portions , satisfactory  flections R, = 0.0438 was calculated agairtstfor the 2697 observed
elemental analysis data were obtained. reflections withl > 25(1)]. The number of the refined parameters was 174
Selected data fd. Mixture A:B = 70:30, mp 94-95 °C. Diastereomer (the ratio of the refined parameters for observed reflections was 15.5).
B: mp 107-108 °C!3C NMR (CDCL) 6: 19.56 (Me3J,- 6.0 Hz), 25.07  All calculations were performed using the SHELXTL PLUS 5 on an
(SCH,CH,, 3Jp¢ 5.0 Hz), 31.05 [-C(CN)(M&H,, 2] 3.4 Hz], 37.93  IBM PC/AT. Atomic coordinates, bond lengths, bond angles and thermal
(SCH,, 23, 4.8 Hz), 39.51 [B(CN), 1J,- 103.7 Hz], 118.85 (CN). parameters have been deposited at the Cambridge Crystallographic Data
31P NMR, ¢6: 41.51 (in CDCJ), 41.04 (in MeCN). IR (KBry/cmri): Centre (CCDC). For details, see ‘Notice to Authdviéndeleev Commun
2235 (CN), 1245 (PO), 1035 (POC). Diastereomer3P NMR, d: Issue 1, 2000. Any request to the CCDC should quote the full literature
43.93 (in CDC})), 43.70 (in MeCN). citation and the reference number 1135/73.
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Figure 1 Molecular structure of compourid Selected bond lengths (A):

stereomecis-B does not transform to an equilibrium mixture of

A andB on storage in a benzene solution for at least 1.5 years.
Thus, we suggested that the mechanism of the mutual dia-
stereomeric transformations in the series of 3-cyano-2-oxo-1,2-
thiaphosphorinanes is related to the presence of an acidic hy-
drogen atom at the 3-position of the ring. That is, the diastereo-
meric transformations dfab appear to proceeda the disso-
ciation of the above hydrogen atom, the formation of a flat
carbanion and the attachment of a proton with the configuration
inversion of the asymmetric 3-carbon atom.
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