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The reactions of O-TMS derivatives of 1,1-dimethylhydrazides of trifluoroacetic and benzoic acids with Me,Si(CHCI,)Cl1
give 2-organyl-4,4,6,6-tetramethyl-5-chloro-6A3-sila-A2-dihydro-1,3,4A%-oxadiazinium chlorides which in CDCl, solution exhibit
unexpected decomposition with the formation of Me,SiCl,, DMF and the corresponding organylcyanide.

A recent study of 2-organyl-4,4,6,6-tetrameth)b&ila-A2- spectroscopy, though two W& proton singlets are broadened
dihydro-1,3,44-oxadiazinium chloridesl showed that these at ambient temperature and coalesce at higher temperature
six-membered silaheterocycles, of unusual zwitterionic structurperhaps due to dissociation—association and pseudorotation at
with coordinative S+Cl bonds, are unstable and isomerizetrigonal-bipyramidal silico§. Finally, the ammonium character

on melting or heating and prolonged storage in solution to fiveef the N-4 atom provides high values of #t¢ and3C NMR
membered (O-Si)chelate dimethyl[2-(1,1-dimethyl-2-acyl-chemical shifts in the NMdragments.
hydrazino)methyl]chlorosilane® via a Vavzonec-type rear- Heterocycles3ab are also thermodynamically unstable but
rangemerit3 (Scheme 1): the direction of their spontaneous transformation in solution
differs drastically from that observed for the progenitor

R R compoundd a,b which have no C—Cl bond. In CD@-chloro-
N)\O MeNNZ 0 substituted derivative8ab undergo an unusual rearrangement

. L \Me — \_+ M decomposition to yield dimethyldichlorosilang,N-dimethyl-
MeN. _ Siy S ;‘ € formamide (DMF) and the nitrile of the corresponding

b Me | “Me carboxylic acid. These compounds were detected by NMR and

cI- cl GLC-MS spectroscopyas the exclusive and major (70% yield)

1 2 products of the decay of heterocycBessand3b, respectively.
Scheme 1 From the NMR monitoring data, the half-life of compounds

3ab at room temperature is about 3 days.

We have now succeeded in preparing two 5-chloro- The mechanism of the decomposition of compoudab
derivatives of compounds, 2-trifluoromethyl- and 2-phenyl- cannot be established unambiguously at this time. It can be
4,4,6,6-tetramethyl-5-chloroA&-sila-A2-dihydro-1,3,A4%-0xa- preliminary described as a total combination of various
diazinium chlorides3ab, from the reactions of dimethyl- concerted acts (Scheme 3):

(dichloromethyl)chlorosilane with an equimolar amount of the

O-TMS derivative of 1,1-dimethylhydrazides of trifluoroacetic R
and benzoic acids, respective(cheme 2): PN [Me,NCHCIOSiMeCI]
PRy 4
R + (g Me
Mey N Sl
MeN X
2N N)\O H“\(*
N + CIMeSiCHChL “Mesicl ' \\\ Me ccr )
PN ® 3 RCN Me,NCHO + Me,SiCl,
MeSio” R \\( f -
clIcl Scheme 3
3a R=CHR , .
3b R=Ph These involve the heterolytic cleavage of the N-akd C-O
Scheme 2 bonds, formation of a covalent Si—C bond and insertion of the

oxygen atom into the endocyclic Si—C bond leading to formation

Hypervalent silicon chiral heterocycl8s,b gave satisfactory of the corresponding organonitrile and unobserved, transient
elemental analyses and the expected NMR spéciiaus,  dimethyl[(N,N-dimethylamino)chloromethoxy]chlorosiland
pentacoordination at the silicon atom3gb is revealed by a which yields DMF and dimethyldichlorosilane from a fast
strong (by 58 ppm) high field shift of thei?Si NMR signals
with respect to those observed in the spectrum of the pareatThe NMR spectra were run for 20% solutions of compounds in €DCI
tetracoordinated compound, CIMBCHCL. The chirality of in evacuated sealed NMR tubes on a JEOL FX 90Q spectrometer. TMS
the C-5 atom results in diastereotopy of the methyl groups atas used as internal standa®C and2°Si NMR spectra were recorded

the N-4 and Si atoms, as detected #y and 13C NMR with proton decoupling, the latter being obtained by use of the INEPT
pulse sequence.

T Synthesis oR-trifluoromethyt and 2phenyt4,4,6,6tetramethyd Compound3a IH NMR (—20 °C)d: 0.74 and 0.90 (s, 6H, M8i),
5-chloro-6AS-sila-A2-dihydro-1,3,/\%-oxadiaziniumchlorides A mixture 3.57 and 3.62 (s, 6H, NMg 5.61 (s, 1H, CHCI)}3C NMR ¢: 8.4 and
of 1,1-dimethylhydrazone of trimethylsiloxy-2,2,2-trifluoroethanone 8.8 (MgSi), 52.7 and 55.5 (NMg 80.4 (CHCI), 116.9 (g, GF 1
(3.82 g, 16.7 mmol) and dimethyl(dichloromethyl)chlorosilane (3.35 g,283.7 Hz), 159.1 (q, CGJ¢ 37.7 Hz);2°Si NMR §: —40.2.
18.9 mmol) in 30 ml of dry diethyl ether was kept for 8 h in an evacuated Compound3b: H NMR ¢: 0.86 and 1.05 (s, 6H, M8i), 3.67
sealed ampoule at room temperature. The solvent and volatilend 3.73 (s, 6H, NM#&, 6.06 (s, 1H, CHCI), 7.4-8.0 (m, 5H, Ph);
compounds were then evaporatéd vacuo and the residue was 13C NMR J: 6.9 and 8.0 (MgSi), 52.4 and 57.3 (NMg 77.4 (CHCI),
recrystallized from dry diethyl ether and driedvacuo The yield of3a 127.5 (C-26), 128.0 (C-35), 131.1 (C-1), 132.0 (C-9, 164.5 (CO);
was 2.76 g (55.5%), mp 93 °C (evacuated capillary). 29Si NMR 6: —36.1.

Compoundb was prepared similarly from the reaction of C/Si€HCI, § Mass spectra of the products of decompositioBaif were detected
with O-trimethylsilylated 1,1-dimethyl-2-benzoylhydraztria dry ELO on a Hewlett-Packard instrument equipped with a HP 5890 chromatograph
in 89% yield, mp 101.5 °C (evacuated capillary). and a HP 5971A mass-selective detector.
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B-decomposition. However, the rearrangement of the transition The authors are grateful to the Russian Foundation for Basic
species, MNCHCISIi(O")Me,Cl-, into 4 raises doubts. Owing Research (grant no. 96-03-32718) and the International Science
to the more nucleophilic nature of the methyl carbon than thaand Technology Centre (grant no. 427) for financial support.
of an endocyclic ¢, this rearrangement should instead lead to a
stable product, MNCHCISiMe(OMe)CI. References
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RCN + MgNCHO + MeSiCl,

Scheme 4

The proposed 1,2-sigmatropic shift resembles the well-known
fluorine-induced relay of the nucleophile from silicon to its
adjacent carbon in thermodynamically controlled reactions of
the nucleophilic substitution of CISiIMEH,CI with PhEH
(E = O or NMe)? A more detailed study of compoun8ss in Received: Moscow, 12th March 1998

progress. Cambridge, 1st May 1998; Com. 8/02184H

Mendeleev CommunicationElectronic Version|ssue 4, 1998 (pp. 129-168)



