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Ytterbium tricyanide was obtained quantitatively
by the reaction of ytterbium tri-isopropoxide with
cyanotrimethylsilane. The addition of cyano-
trimethylsilane to various carbonyl compounds
was catalyzed effectively by ytterbium tricyanide
to proceed under mild conditions giving the
adducts in high selectivities. 2-Methylcyclo-
hexanone yielded the adduct in a highly diastereo-
selective manner and the reagent system also effec-
tively gave the adducts from easily enolizable
ketones as well as from acid-sensitive ones. o,f-
Unsaturated ketones and aldehydes afforded 1,2-
adducts exclusively.

Keywords: lanthanoid tricyanide; cyanohydrin;
cyanotrimethylsilane

INTRODUCTION

Recently, organolanthanoids have attracted con-
siderable attention in organic syntheses."?
Various reagents have been produced and many
useful reactions have been developed using lan-
thanoids as the key elements.’ Although lantha-
noid cyanides have been prepared,’ chemical
properties and synthetic utilities of these com-
pounds have not been well investigated. In our
previous communications, we have shown that
ytterbium tricyanide 3 can be prepared by the
reaction of tributylytterbium 1 with cyanotri-
methylsilane 2 (Eqn [1]). Ytterbium tricyanide
is an effective catalyst for regioselective reaction
of cyanotrimethylsilane with oxiranes and
aziridines.® The exchange reaction between ytter-
bium alkoxide and cyanotrimethylsilane affording
ytterbium cyanide and alkoxytrimethylsilane was
also disclosed (Eqn [2]).° These results suggested
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a novel access to lanthanoid tricyanides from the
corresponding trialkoxides. This paper describes
in detail the preparation of ytterbium tricyanide
from easily accessible ytterbium tri-isopropoxide’
and the catalytic application of the cyanides in
organic synthesis.

YoCl; + 3 nBuli — [n-Bu3Yb]

3 MesSICN

Yb(CN); + 3 n-BuSiMe; L1]
3 4

YbOR)L, + MesSICN ——— = Yb(CN)L, + ROSMe, 2]

RESULTS AND DISCUSSION

Preparation of ytterbium tricyanide

Reaction of ytterbium tri-isopropoxide 5 with
3equiv. of cyanotrimethylsilane 2 proceeds
smoothly to give ytterbium tricyanide 3 and
isopropoxytrimethylsilane 6 quantitatively. As
the reaction was carried out by the use of anhyd-
rous reagents and in an argon atmosphere for 5h
pure ytterbium tricyanide was obtained as a white
solid after removal of volatile isopropoxy-
trimethylsilane and excess cyanotrimethylsilane
in vacuo (Eqn [3]).® The white solid was identified
as ytterbium tricyanide by comparison of the IR
spectrum with the reported one.*

Yb(OCHMey); + 3 Me;SiCN ——— Yb(CN); + 3 Me,CHOSiMe,
5 2 3 ¢ [3]

This preparative procedure for lanthanoid tri-
cyanide is superior to previous methods.
Complete removal of lithium bromide from the
ytterbium tricyanide obtained by the reaction of
ytterbium tribromide with lithium cyanide was
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difficult.* Ytterbium tricyanide obtained by our
previous procedure also contained lithium chlor-
ide which was difficult to remove.” Compared
with these previous procedures, the reaction des-
cribed here yields pure ytterbium tricyanide quite
easily.

Use of ytterbium tricyanide as a
synthetic reagent

Cyanation of ketones

Ytterbium tricyanide has been reported to act
both as a stoichiometric reagent and as a catalyst
for the addition of cyanotrimethylsilane to
oxiranes.’ Similarly, ytterbium tricyanide works
both as a stoichiometric reagent with ketones and
as a catalyst for addition of cyanotrimethylsilane
to ketones; stoichiometric reaction with 2-methyl-
cyclohexanone in a molar ratio 1:3 gave a mix-
ture of cyanohydrins in 42% yield and 40% de
(Eqn [4]), whereas the catalytic reaction affords a
mixture of the adduct in 87% yield and 86%
diastereomeric excess (de) (Eqn [5]). In the stoi-
chiometric reaction, the conversion of the ketone
was 51% (1.5 mmol) but hydrolysis of the product
upon the isolation of 9 caused the decreased
yield. As ytterbium tricyanide was prepared from
ytterbium tri-isopropoxide and cyanotrimethyl-
silane, the ytterbium tri-isopropoxide-catalyzed
reaction was examined; the adduct was obtained
in 88% yield and 84% de (Eqn [6]). As the ytter-
bium tricyanide-catalyzed reaction gives the prod-
uct in the higher diastereomeric ratio, the addi-
tion of cyanotrimethylsilane to various carbonyl
compounds under ytterbium tricyanide catalysis
were examined.

Ytterbium-catalyzed addition of cyanotrimethyl-
silane to carbonyl compounds

Ytterbium tricyanide-catalyzed reactions of
ketones or aldehydes with cyanotrimethylsilane
gave the corresponding adducts in excellent
yields; results using other catalysts are also
included in Table 1.*" It is remarkable that
ytterbium tricyanide-catalyzed reactions of substi-
tuted cyclohexanones with cyanotrimethylsilane
proceed highly diastereoselectively (Table 1,
entries 5-7).'* 1,2-Asymmetric induction was
observed;'’ the reactions with ketones possessing
an a-substituent gave one diastereomer exclus-
ively (Tables 1, entries 8, 9), and 2-acyi-1,3-
oxathiane'® " afforded the adduct in the superior
diastereoselectivity.

a,f-Unsaturated carbonyl compounds gave
1,2-adducts selectively and the results are shown
in Table 2. All reactions afforded only 1,2-
adducts. Reactions of hexahydronaphthalenone
with cyanotrimethylsilane with ytterbium tri-
cyanide catalyst both at room temperature and
in refluxing THF gave only the 1,2-adduct 24."

When a mixture of cyclohexanone and 2,6-
dimethylcyclohexanone was treated with cyano-
trimethylsilane with a ytterbium tricyanide cata-
lyst, the cyanated product of cyclohexanone was
obtained in 68% yield and the unreacted 2,6-
dimethylcyclohexanone was recovered quantitati-
vely (Eqn [7]).

Treatment of easily enolizable or acid-sensitive
substrates with the reagent gave the cyanated
products in excellent yields without enolization or
decomposition of the substrate.'” Results with
ytterbium tricyanide as well as with other cata-
lysts are shown in Table 3.

CN
o OYbL,
CH,CI ; H,O
(I + YOl 25"(;2 T5h (j\ 2 CLOH
1 9 (40%de) [4]
Z (3mmol) 3 (1.0 mmol) 8 (0.42 mmol)
0 Yb(CN N
10 mol%, N
(I + Megsion — 2l ) C(’OSIMes
THF/25°C, 3.5 h
z 2 5]

10 87% (86%de)

CN

o Yb(OCHMey); (10 mol% 4
(:/[ + MagSICN ( 2s ( ) “OSIMe;
X THF/25°C, 3 h

7

10 88% (84%de) [6]
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o o
. Catalyst (10 mol%)
+ + Me3SiCN
THF/25°C,3.5h

CN
CNOSIMe, (o] OSiMe; (o]
sipdegiet

(1.0 mmol) (1.0 mmol) (1.2 mmol)
Yb(CN)3 68%
an2 85

KCN 7 18-crown-6 74

In conclusion, ytterbium tricyanide, stable in
air and even in a protic solvent such as ethanol,*
was prepared efficiently from ytterbium tri-
isopropoxide and cyanotrimethylsilane. It acts as
a nucleophilic cyanation reagent, and catalyzes
the addition of cyanotrimethylsilane to carbonyl
compounds efficiently.

EXPERIMENTAL

General aspects

Distillation of the products was performed by the
use of Kugelrohr (Biichi), and boiling points are
indicated by air-bath temperature without correc-
tion. '"H NMR and C NMR spectra were taken
on a Varian Gemini 300 spectrometer, CDCl; was
used as solvent, and chemical shifts are given as 0
with tetramethylsilane as an internal standard. IR
spectra were determned on a Jasco IR-810
spectrometer. Gas-liquid-phase chromatography
(GLPC) was performed with a Hitachi 163 gas
chromatograph using a Silicon OV-1 capillary
column. The analyses were carried out at the
Elemental Analysis Center of Kyoto University.
Tetrahydrofuran was distilled from
benzophenone—sodium just before use. Dichloro-
methane was distilled from P,O;. Ytterbium
chloride hexahydrate was purchased from Wako
Chemical Industries.

Ytterbium(lll) cyanide 3

Ytterbium(I1l) tri-isopropoxide was prepared by
the reported procedure’ and can be purified by
sublimation." To a solution of ytterbium(III) tri-
isopropoxide (1.8 g, 5.0 mmol) in dichlorometh-
ane (6.0ml) was added cyanotrimethylsilane

32% 0% 100%
32 67
15 85

(71

(1.6g, 15.5mmol) at 0°C. The mixture was
stirred for 1 h at 25°C. The mixture was concen-
trated at reduced pressure, and the residue was
dried in vacuo. Ytterbium tricyanide was
obtained quantitatively as a white solid (1.28 g).
IR (Nujol): v 2214, 2104 cm~'.** GPLC analysis
(Silicon OV-1, 25m x0.25 mm, 0.25 um, 20°C)
of the reaction mixture using n-octane as an

internal  standard showed formation of
isopropoxytrimethyisilane  in  83%  yield
(12.5 mmol).

General procedure for the
Yb(CN);-catalyzed cyanation of ketones
with Me,;SIiCN

4-T-Butyl-1-Cyano-1-trimethylsiloxycyclo-

hexane 15

Cyanation of 4-t-butylcyclohexanone is represen-
tative. To a suspension of Yb(CN); (0.1 mmol,
0.025 g) in THF (5.0 ml) was added a mixture of
cyanotrimethylsilane (1.2 g, 1.2 mmol) and 4-t-
butylcyclohexanone (0.15g, 1.0 mmol) in THF
(2.5 ml). The mixture was stirred for 2 h at 25 °C,
and diluted with a mixture of hexane (10 ml) and
ether (20 ml). The resulting mixture was filtered
with a short Cerite column, and the filtrate was
concentrated in wvacuo. The crude product
obtained was purified with alumina column chro-
matography. 4-t-Butyl-1-cyano-1-trimethylsiloxy-
cyclohexane was obtained as a colorless oil in
88% yield (0.22g). The ratio of diastereomers
{94:6) was determined by GLPC analysis: Silicon
OV-1, 25mx0.25mm, 0.25pm, 110°C, T,
(major product: equatorial alcohol)=12.72 min,
T, (axial alcohol) =10.75 min. '"H NMR (CDCl,):
0 0.24 (s, 9H), 0.87 (s, 9H), 0.75-2.31 (m, 9H).
BC NMR (CDCL): 6 1.5, 24.4, 27.5 (27.3 for
minor product), 32.2, 39.8 (38.4), 46.6, 71.7,
121.6. IR (neat): 1254, 844 cm~'. The compound
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Table 1 Yb(CN),-catalyzed reactions of carbonyl compounds with Me,SiCN
Time Temp. Yield (%)
Entry  Substrate (h) °C) Product (%de)? Znl,® Me SiOTff  KCN/crown
CN
1 n-Hexanal 1 0 n-CsHi” “OSiMes 11 94 94 60 98
CN
2 PhCHO 1 0 oh0SiMes 95 80 78 81
0 OSiMe3
3 Cyclopentanone 1 CN 13 93 94 >99 99
MesSiO
4 Acetophenone 12 25 Ph 14 >99 91 88 >99
0 QSiMea
5 /(:/[/ 2 0 N 5 88(88)  97(80)  99(82) 99(56)
tB
. t-Bu
3 —89¢ >99(94)  — — —
6 <j:o 3.5 0 <:§§°S‘Meam 87(86)  94(32) >99(31) 90(46)
CN
4 —89° 92(90) — —_ —_
7 b:o 2 0 @OS‘MGB 94(54)  94(2)  >99(4) 90(16)
cn 16
5 —89° 90(94) — — —_
0 Me;Sio, ,CN
Etj)]\ Bt~
8 n-Pr 5 0 n-Pr 4 81(56) 82(64) 85(58) 80(10)
MeO MeO
0 N(CHoPh),
9 Ph/\‘/U\H 1 o o A n s wen wen 2m)
N(CH,Ph), Me3SiO CN
10 j\r(E‘ 1.5 0 H >99(70)  89(44)  TA(44) 98(26)°
S
J Py 10
0 NC DSiMe;
2 -23 99(74)  — — —

*Isolated yields. ® Ref. 9. ¢ Ref. 11.  KCN, 18-crown-6: Ref. 12. © See Experimental section. ' Major product is the diastereomer of

the isomer shown in the Table.

was identified with the authentic sample prepared
by a reported procedure.’

As shown in Table 1, the reaction was also tried
at a lower temperature. To a mixture of Yb(CN),
and ketone was added cyanotrimethylsilane at
—89°C, and the resulting mixture was stirred for
1h at the same temperature. The reaction tem-
perature was gradually raised to —10°C for 3 h.

The workup described above gave the product
quantitatively with a higher diastereomeric ratio
(97:3).

1-Cyano-2-methyl-1-trimethylsiloxycyclo-

hexane 10

According to the procedure described above, the
title compound was prepared from 2-methylcycio-
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Table2 Yb(CN),-catalyzed reactions of a,B-unsaturated carbonyl compounds with Me;SiCN

Entry  Substrate Time (h) Temp. (°C)  Product Yield (%)*°
. Pr o~ OSiMe;
1 P cho 05 25 BN 0 86
CN
25

2 /\”/ 0.5 25

(o]
3W125
(o]
N R
QO

=
@(OsiM93 21 68

s
% MSiMes 2 7
0OSiMes
0 cN 23 96

2 Isolated yields. " No 1,4-adduct was detected.

Table3 Yb(CN)-catalyzed reactions of easily enolizable and acid-sensitive ketones with Me;SiCN

Entry  Substrate Time (h) Temp. (°C) Product Yield (%)* Znl® MeSiOTf KCN/crown!
0 NC_ OSiMe,

1 A coqkt 4 25 PLCOEt 5 90 45 4z 73
[0} NC_ OSiMe

2 J_roey, 53 25 DX POOED, 55 B4 o 0 9

(0]
L

CN
@OSN% 88 68 94 84

27
o NG, OSMes
4 OCHs 1 0 ° g 91 0 30 83
OCHs OCHjz

*Isolated yields. " Ref. 9. “Ref. 11. ¢ Ref. 12. © Silyl enol ether was isolated in 50% yield (Znl,) and 48% yield (Ne;SiOTf).

hexanone (0.12 g, 1.0 mmol) and isolated in 87%
yield (0.18g). The ratio of diastereomers
(1R*2R*/18*,2R*=93:7) was determined by
GLPC analysis: Silicon OV-1, 25m x0.25 mm,
0.25um, 100°C, T, (major)=4.92min, T,
(minor)=4.51min. 'H NMR (CDClL;): 6 0.23
(s, 9H), 1.08 (d, J=7.0Hz, 3H), 0.82-2.27 (m,
9H). “C NMR (CDCL): 6 1.2, 16.2, 23.6, 24.7
(24.3 for minor product), 31.3, 39.5, 43.0, 75.8,
119.9. IR (Nujol): v 1254, 844 cm™'. The com-
pound was identified with the authentic sample
prepared by a reported procedure.’

1-Cyano-3-methyl-1-trimethylsiloxycyclo-
hexane 16
According to the procedure described above, the

title compound was prepared from 3-methylcyclo-
hexanone (0.12 g, 1.0 mmol) and isolated in 94%
yield (0.20g) as a diastercomeric mixture.
'H NMR (CDCL): 6 0.24 (s,9H), 0.95 (d,
J=6.3Hz, 3H), 0.70-2.21 (m,9H). “C NMR
(CDCL): 6 1.4, 21.6, 22.8, 30.0, 33.2,39.2, 47.7,
71.4, 121.7. IR (Nujol): v 1254, 1074, 845cm™".
The compound was identified with the authentic
sample prepared by a reported procedure.’

The ratio of diastereomers could not be deter-
mined at this stage. The nitrile 16 was trans-
formed into 1,3-dimethylcyclohexanol to deter-
mine the diastereomeric ratio. To a solution of 16
(0.17 g, 0.78 mmol) in hexane (2.0 ml) was added
a hexane solution of di-isobutylaluminum hydride
(1.0M, 1.95ml, 1.95 mmol) at —78 °C. The mix-
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ture was stirred for 1 h at the same temperature.
A saturated aqueous solution of ammonium
chloride (1.0 ml) was added dropwise, and the
mixture was stirred for 5min. The mixture
obtained was dissolved in 10% aq. H,SO, (5.0 ml)
and extracted with ether. The combined ethereal
solution was dried and concentrated. The
obtained crude 3-methyl-1-hydroxycyclohexane-
carbaldehyde (0.11 g) was used for further trans-
formation without purification. Sodium borohyd-
ride (0.09 g, 2.34 mmol) was added to a solution
of the crude aldehydes in ethanol (5 ml). Water
(5 ml) was added to the mixture after 1 h, and the
resulting mixture was extracted with ethyl
acetate. The combined organic phases were
dried and concentrated. To the obtained crude
1-hydroxymethyl-3-methylcyclohexanol (0.10 g)
and methanesulfonyl chloride (0.18 g, 1.6 mmol)
in dichloromethane (5.0 ml) was added triethyl-
amine (0.16 g, 1.56 mmol) at 0°C. The mixture
was stirred for 4 h and poured into water. The
whole was extracted with dichloromethane. The
combined organic phases were washed with satur-
ated NaHCOQ, and concentrated. The residue
(0.15 g) was dissolved in THF (5.0 ml) and lith-
ium aluminum hydride (0.09 g, 2.34 g) was added
in one portion. The mixture was stirred for 2 h at
25°C and poured into 1 M HCI. The resulting
mixture was extracted with ether. The combined
ethereal phases were dried and concentrated. A
purification by silica gel column chromatography
gave 1,3-dimethylcyclohexanol in 57% overall
yield (57mg). The ratio of diastereoisomers
of 1,3-dimethylcyclohexanol (1R*,35*/15*,38* =
77:23) was determined by GLPC analysis:™
Silicon OV-1, 25m x0.25 mm, 0.25 um, 100°C,
T, (major) = 3.23 min, T, (minor) =2.87 min. The
ratio represents the diastereomeric ratio of 16
(1R*,38%/18*,35* =77:23).

(S5*,3S5)-2-Propyl-3-methoxy-2-trimethylsiloxy-
pentanenitrile 17

According to the procedure described above, the
title compound was prepared from 3-methoxy-4-
heptanone (0.14 g, 1.0 mmol) and isolated in 81%
yield (0.20g). The isomeric ratio (25*,3S*/
2R* 3R* =78:22) was determined by '"H NMR
analysis. B.p. 80°C/8 Torr). '"H NMR (CDCl):
o 0.24 (s,9H), 0.96 (t, J=6.8Hz, 3H), 1.06
(t, J=7.4 Hz, 3H), 1.23-2.00 (m, 6H), 3.12-3.32
(m,1H), 3.54 (s,2.34H), 3.58 (s, 0.66H).
BC NMR (CDCly): d 1.3, 8.2 (8.4), 142, 19.6
(19.7), 30.5 (29.3), 32.7 (32.2), 60.0 (61.2), 77.0
(76.7), 84.9 (85.5). IR (Nujol): v 1254, 844 cm™".

Analysis: found: C, 59.26, H, 10.61, N, 5.86.
Caled for C,H,NO,Si: C, 59.21, H, 10.35, N,
5.86%.

(18,35,6R,9R)-3-(R-1-Cyano-1-trimethylsiloxy-
propyl)-5,5,9-trimethyl-2-oxa-4-thiabicyclo-
{4.4.0}decane 19

According to the procedure described above, the
title compound was prepared from the corre-
sponding ketone (Table 1, entry 10) (0.26g,
1.0 mmol)'*" and isolated in 99% yield (0.38 g).
The ratio of diastereomers was determined by
'H NMR analysis. B.p. 150 °C/0.3 Torr. 'H NMR
(CDCL): 6 0.20 (s,9H), 0.74--2.01 (m, 10H),
099 (t, J=7.4Hz, 3H), 1.22 (s,3H), 1.34
(s, 3H), 3.39 (dt, J=4.3Hz, 10.4 Hz, 1H), 4.94
(s, 0.12H, for S-isomer), 4.96 (s, 0.88H, for
R-isomer). "C NMR (CDCl): 6 1.6 (1.8), 8.1,
22.0 (22.1), 22.8, 24.3, 29.6, 31.4, 31.7, 34.5,
41.3,43.4,50.4,76.7,77.9, 82.8, (83.2), 119.6. IR
(neat): v 1252, 1093, 845 cm™'. Analysis: found:
C, 60.52, H, 9.43, N, 4.04. Calcd for
CisH;3;:NO,SSi: C, 60.80, H, 9.35, N, 4.04%.

(E )-2-Trimethylsiloxy-3-heptenenitrile 20
According to the procedure described above, the
title compound was prepared from (E)-2-hexenal
(0.10g, 1.0 mmol) and isolated in 86% yield
(0.17 g). 'H NMR (CDCl;): 6 0.21 (s, 9H), 0.91
(t, J=7.5Hz, 3H), 1.43 (quint, J=7.5Hz, 2H),
2.07 (dt, J=7.5Hz, 7.0Hz, 2H), 4.89 (q,
J=6.2Hz, 1H), 5.53 (dd, J=6.2Hz, 1H), 594
(dt, J=6.8 Hz, 15.0 Hz, 1H). "C NMR (CDCl;):
0 0.28, 14.0, 22.1, 34.3, 62.7, 119.2, 125.4, 136.7.
IR (Nujol): 2230, 1254, 1108 cm™'. The com-
pound was identified with the authentic sample
prepared by a reported procedure.”

2-Methyl-2-Trimethylsiloxy-3-butenenitrile 21
According to the procedure described above, the
title compound was prepared from methyl vinyl
ketone (0.07 g, 1.0 mmol) and isolated in 68%
yield (0.11 g). '"H NMR (CDCL): 6 0.23 (s, 9H),
1.64 (s,3H), 5.27 (d, J=10.1 Hz, 1H), 5.58 (d,
J=17.1Hz, 1H), 5.84 (dd, J=10.1 Hz, 17.1 Hz,
1H). “*C NMR (CDCl;): 6 1.7, 30.8, 70.5, 116.3,
120.9, 139.1. IR (Nujol): v 2246, 1255, 846 cm ™.
The compound was identified with the authentic
sample prepared by a reported procedure.’

Ethyl 3-cyane-3-trimethylsiloxybutanoate 25

According to the procedure described above, the
title compound was prepared from ethyl aceto-
acetate (0.13g, 1.0 mmol) and isolated in 90%
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yield (0.21 g). '"H NMR (CDCl;): 6 0.25 (s, 9H),
1.30 (t, J=7.1Hz, 3H), 1.72 (s, 3H), 2.77 (s,
2H), 4.21 (g, J=7.1 Hz, 2H). “C NMR (CDCl,):
6 1.0, 14.0,29.0, 47.3, 6.08, 66.5, 120.9, 167.8. IR
(Nujol): v 1743, 1256, 848 cm~'. The compound
was identified with the authentic sample prepared
by a reported procedure.'™

Dimethyl 2-Cyano-2-trimethylsiloxy-
propylphosphate 26

According to the procedure described above, the
title compound was prepared from dimethyl 2-
oxopropylphosphate (0.17 g, 1.0 mmol) and iso-
lated in 84% yield (0.22g). '"H NMR (CDCl,):
5 0.28 (s, 9H), 1.80 (s, 3H), 2.37 (d, J=18 Hz,
1H), 2.42 (s, 1H), 3.76 (d, J=2.2 Hz, 3H), 3.82
(d, J=2.2Hz, 3H). "C NMR (CDCL): ¢ 0.8,
29.5, 37.4, 40.3, 52.2, 65.7, 120.7. IR (neat): v
1256, 1185, 1034, 847 cm™'. The compounds are
identified with the authentic sample prepared by a
reported procedure.'®

2-Cyano-2-trimethylsiloxy-1,2,3,4-
tetrahydronaphthalene 27

According to the procedure described above, the
title compound was prepared from p-tetralone
(0.15g, 1.0mmol) and isolated in 88% yield
(0.22 g). 'H NMR (CDCl;): 6 0.25 (s, 9H), 2.04—
2.43 (m, 2H), 3.02 (t, J=7.0Hz, 2H), 3.09 (d,
J=16.5Hz, 1H), 3.31 (d, J=16.5 Hz, 1H), 7.00-
7.25 (m,4H). "C NMR (CDCl;): ¢ 1.3, 26.1,
35.6,42.9, 68.4,121.5, 126.2, 126.7, 128.6, 129.1,
131.2, 133.8. IR (neat): v 1254, 846, 748 cm™'.
The compound was identified with the authentic
sample prepared by a reported procedure.?

3,3-Dimethoxy-2-methyl-2-trimethyl-
siloxypropanenitrile 28

According to the procedure described above, the
title compound was prepared from pyruvic alde-
hyde dimethyl acetal (0.12 g, 1.0 mmol) and iso-
lated in 91% yield (0.20g). '"H NMR (CDCl,):
d 0.26 (s,9H), 1.55 (s,3H), 3.57 (s,6H), 4.16
(s, 1H). BC NMR (CDClL): 6 1.1, 23.7, 57.5,
57.7, 72.3, 107.5, 120.3. IR (neat): v 1255,
1092 cm™'. The compound was identified with the
authentic sample prepared by a reported
procedure. %
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