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350 umol) was added. The reaction mixture was stirred for 2 h
120 °C) and wushed with H,0 (2 * 1 mL). The orgamic layer
was separated, dried with MgSO,. and concentrated. The resi-
due was chromatographed (Si0;. CH,Cl,—-MeOH. 95 5). Oxi-
dation by the complex with the L, figand afforded
compound 1ina vield of 0.19 2 (91%). Ry 0.28 (CHCI—MeOH,.
9: 1y, mp. 87--90 °C (¢f. Ref. 1: m.p. 100—10) °C for the na-
ruraf alkalowd). Oxidation by the complex with the L; lizand af-
forded compound I in a vield of 0.14 2 (66%), m.p. $6—8% *C.
Found (%): C.32.87: H. 9.90: N, 11.01: 5. 12,45, C,HyN-0,S.
Caleunlated (%) C. 53.19: H, 9.74. N. 11.28: S, 1291,
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Reactivity of functional groups toward H* and SiMes3™ ions
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No correlation was abserved between the gas-phase basicities of various functional groups
toward H* and SiMe," ions. Differences in the reactivity of functional groups studied toward
SiMe;* ions are smaller than those in the reactivity toward protons.
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Previously, 12 it has been shown that the reactivity of
SiMe,* jons in reacttans with mono-, di-. and tri-
haloalkanes is determined by the basicity of these mol-
ecules, i.e.. by their proton affinity.? However, studies of
compounds with nitrogen-containing functional groups
have shown? that the basicities of these compounds
toward H™ and SiMe;™ ions do not correlate (this has
been confirmed by quantum-chemical calcufations).

This work was carried out in a continuation of
comparative studies of the reactivity of various func-
tional groups toward H™ and SiMe;™ ions.

Experimental

Mass spectra were recorded on a Kratos MS-30 mass
spectrometer (energy of ionizing electrons 200 eV, temperature
of the ion source 150 °C). The reagent gas pressure (9.2 Torr)
was kept constant with the use of an external manometer
mounted on the inlet system. Terramethylsitane (Merck) of

99.7% purty was used in the experiments. Equimolar mixtures
of compounds under study were introduced thraugh a heated
direct Iniet system.

Resuits and Discussion

The mass spectra of all compounds in the mixtures
studied contain only the peaks of adduct-ions M-
SiMe,]”. For equimolar mixtures, the ratio of intensities
of the ion peaks, [M'-SiMe;¥]/[M?-SiMe, "], is the
equilibrium constant (K.q) of the trimethvlsilyl ion trans-
fer reaction.?

K‘ 2 N +
M'-SiMes]t + M2 === [MZ-SiMegy|* + M’
{

We measured the rate constants for reactions

(H—(1h.
The results obtained in this work and in our previous
studies?™4 made it possible to establish the following
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Reaction K. ofSiMes)
CDLCOCD, + CH:Cl» SiMe;™ === CD,COCD;-SiMe;” + CHLCly (D) 31.0
CD:COCD; ~ Et,0- SiMey™ === (D,COCD;" SiMe;" + E.O (2) 23
Et.O + NHEL, - SiMe;? a==  EIOEr-SiMc¢;” + NHEp 3) 13
MeCN + *CyH.S - SiMe, " === MeCN:SiMe.” - C4H,S* H 4.5
MeCN + **C H,0- SiMe;” a=== McCN-SiMe;” + C4H,0*F (3) 4.36
CyH;S = C,H,0 - SiMe ;™ === C,H,S-SiMey” + CiH0O (6) 1.02
MeNO, + C4H,O - SiMe;y” === MeNO,SiMe;” =+ CiH,0 (7) 29
Et-O + C H,O - Sides™ == E0,0-SiMe;” + C,H,0 (%) 1.8
NH(ED, = C,H,0 - SiMe™ === NH(ED-SiMe;” -~ C,H,0 (9 1.6
CD-COCD, + NHEL - SiMe;” === CD;COCD;-SiMe;” + NHEG (1) 4.1
C,H,0 + CHHLCL - SiMey” === C,H,0-SiMe,” + CH,Cl; (i) 52.0

T CHS is thiophene.
7 CLHLO s turan,

series (1) of relative affinities of the compounds listed
above toward the SiMe,™ ion:

CD,COCD, > MeCN > MeNQO, > EtO > NHEL; >
> C4H4S ~ C4HL0 >> CHglz > CHoBrp > CHLClz (D

The basicities of these compounds (sertes 11} change
as follows:

NHEL, > Ef,0 > C4H S = C4H,0 >
MeCOMe > MeCN > MeNO,. (h

The equilibrium rate constants for reactions of com-
pounds containing functionat groups with N, O. or S
atoms (reactions (2)—(10)) differ insignificantly (the ch
values vary between 1.02 and 3.5). However, they appre-
ciably increase on going to chioroalkanes (K, = 31.0
and 52.0 for reactions (1) and (11). respectivelyy. Com-
parison of the atfinity series of the molecules toward
SiMe;" and H' ions (I and 11, respectively) indicates
the absence of correlation between the corresponding
values. which is due not only to steric factors.

For instance. no significant differences between steric
etfects of the reactions of EtyO and NHEt; with SiMe ™
were ohserved: however, the basicities of these com-
pounds toward SiMe;™ and H™ cations are inverted.

Thus, the basicities of functional groups toward H
and SiMe;~ cations can likely correlate only within one
homologous series. 2

The observed changes in the reactivities of molecules
on going from proton to trimethylsilyl cation is in

agreement with the results of analogous studies of gas-
phase reactions of organic compounds with metal cat-
ions.56 Comparison of the K.q(SiMe;) values obtained
in this work with the corresponding Ke(H) vatues'-%7
shows that the reactivity of the molecules studied toward
SiMe;" varies in a much narrower range than the
reactivity toward protons.

This work was carried out with the financial support
of the Russian Foundation tor Basic Research (Project
No. 96-03-33393 ).
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