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of solvents, the bis-silyl alcohol 10 (with purity > 95 % by
TLC and NMR) was obtained in 72 % yield; TLC R, 0.44
(50 % ether/hexane) (Scheme).

In summary, herein is reported a methodology by which
C-3 functionalization on thiophene rings is cleanly achieved
by means of C-5 protection with a silyl group (which is a
super proton equivalent)’>? and of orrho—metalation utilizing
an existing anchoring group at C-2. In view of recent brillant
progress in organosilane chemistry™3, one should be able to
transform the silicon-bearing carbons into nucleophiles or
electrophiles, as well as its parent methine carbons, Extension
of this concept and data refinement are under vigovous pro-

gress.
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We wish to report a simple 8-line proton NMR. spectrum
for coordinated acrylonitrile in [RhCH,=CHCNXCO)-
((CeHj)e) ]G0 where CH,=CHCN is coordinated
through nitrogen?® {free acrylonitrile gives rise to a complex
13-line ABC pattern). There have been (wo reports giving
detailed proton NMR spectral data for coordinated acryloni-
trile through nitrogen to transition metals.45 It was found
that the proton NMR spectra of coordinated acrylonitrile
(n {Ru (NHg)s(CH,=CHCN)]?* and [Rh(NH,){(CH,=
CHCN)J3* 4 and W(CO)(CH,=CHCN),®) arc essentially
identical with that of free acrylonitrile except that the chemical
shifts are slightly shifted and the coupling constants show
small changes, Accordingly, compuler refinements were
necessary to obtain the spectral parameters in both studies.$.5

Figure 1 is proton NMR spectrum of {Rh (CH,=CHCN)-
{COXP(CeH;)9), 1CIO, which we recently prepared.! There
are only 8 peaks attributable to the coordinated acrylonitrile
in the region of 5.0~7.0 ppm (relative to TMS) in Figure 1,
whereas free acrylonitrile’ shows a complex ABC pattern

centered at 2, 6.0 ppm.© It s easily seen in Figure 1 that
the doublet of doublet at 6.05 ppm is due to H{(A) coupled
by H(B) and H(C). The coupling constants, J(AB) and J(AC)
are clearly confirmed by the two doublets at 5.35 ppm doe
to H(C) and at 5.47 ppm due to H(B), respectively, whereas
the coupling between the geminat protons, H(B) and H(C)
is not observed. No evidence is obtained for the coupling due
to Rh or SIP.

- Table 1 summarizes the spectral data for free CH;=CHCN
and CH,=CHCN in [Rh {CH,=CHCN) (CO} F(CHs)3) 1-
ClO,. The small downfield shift (+0.31 ppm) for H(A)
observed in this study lies within the range of the downficld
shifts (+0.13~0.40 ppm) reported for the acrylonitrile
coordinated through nitrogen in the previous studies 45
The changes in the chemical shifts of H(B) and H(C) due to
the coordination through nitrogen have been reported to be
either way (upfield shift: —0.27 ppm for H(B) and —0.16
ppim for H(C) in Ru(ll) complex, and downfield shift:
+0.37 ppm for H(B) and +0.43 ppm for H(C) in Rh (fII)
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complext) or practically not at all {—0.03 ppm for H(B)
and --0.04 ppm for H(C} in W(O) complex?). The upfield
shifts observed in this study, —0.66 ppm for H(B) and —0.92
ppm for H(C) are relatively large, which may be understood
in terms of electron richness of RII) in this study.

The changes in the coupling constants of acrylonitrife
that result from coordination are striking in this study (see
Table 1}, whereas only small changes were observed in the pre-
vious {wo studies!* where J(AB)=10.5~12.2 Hz, J(AC)=
16.8~17.9 Hz and J(BC}=0.2~09 Hz were obtained.
Figurs 1. Proton NMR spectrumt of [Rh{CH,=CHCN)-
(CO) (P(C4Hg)a)a] CIO in CDCl; at 25°C. The small peak
at 7.27 ppm (relative to TMS) is due to residual CHCI,.

These significant changes in coupling constants and in
chemica! shifis of H(B) and H(C) observed in this study
convert the complex 13-line ABC pattern spectrum of frec
acrylonitrile into the simple 8-line spectrum of acrylonitrile
in [Rh(CH,=CHCNXCOXP(C¢Hg)1),JCIO, as seen in
Figure 1.

TABLE 1: Protoa NMR Spectral Parameters for Coordinated
CH;=CHCN in [RMCH,=CHCN) L;] CIQ¢ in CDCly

Free

CH,=CHCN‘ [Rh(CH;=CHCN)Ls]* Differences

Chemica HA) 574 6.05 +0.11
shift  HE) 613 5.47 —0.66
©m* g 62 535 —0.92
Coupling J(AB) 11.6 3.0 —86
fﬁg““‘ JAC) 177 9.8 —-79
J@®C) 08 0 ~038

* £ 3==(CONCgHs)a)z; * Rieative to TMS; < From reference 4,
in DO, ¢ Chemical shift (or conpling constant) for [Rh(CH;z=
CHCN)L,JCIO, — chemicat shift (or coupling constant) for frec
CH,=CHCN.

Experimental

[Rh(CH,=CHCNNCONP(CgH;)), JCIO, was prepared
by the literature method.! Proton NMR spectrum was re-
corded on a 60 MHz spectrometer (Varianp Modet EM-360A)
under nitrogen at 25 °C.
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