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The O-silylated cyanohydrins 3 prepared from the aldehydes 1 with trimethylsilyl cyanide
are oxidized photochemically or thermally with N-bromosuccinimide to afford the acyl
cyanides 48 —n. Scope and limitations of the procedure are discussed.

Zur Darstellung von Acylcyaniden aus Aldehyden

Die aus den Aldehyden 1 mit Trimethylsilylcyanid dargestellten O-silylierten Cyanhydrine
3 werden photochemisch oder thermisch mit N-Bromsuccinimid zu den Acylcyaniden 4a—n
oxidiert. Es werden Grenzen und Maoglichkeiten des Verfahrens beschrieben.

Acyl cyanides are typically prepared by the reaction of acyl halides with various metallic
cyanides or trimethylsilyl cyanide'~®. In some cases aldehydes instead of acyl halides were
used as starting materials. Thus, cyanohydrins of aromatic aldehydes can be oxidized to
acyl cyanides with CrO;/CH,CO,H"” or, more recently, ruthenium catalyzed with tert-butyl
hydroperoxide®?, e. g.

Cr03/CH5CO,H, 90%7)

|
CgHs—C—CN —> CgHg—C—CN
(l)H or {CH3)3COOH, RuCl,(PPhy);, B7%8) Il
0

Bromine'® or manganese dioxide'" have also been tried as oxidizing agents. Corey et al.'?

dehydrogenated O-silylated cyanohydrins of a,B-unsaturated aldehydes to acyl cyanides with
pyridinium dichromate in methylene chloride and state that this oxidation is not generally
efficient and cannot be extended satisfactorily to nonconjugated aldehydes!?.

G e QX
Q(IZ—CN Py,Cra04 x ﬁ—CN

| CH,Clp, 5 h, 23 °C
0-Si(CHz)5 0

58% E,Z—mixture

Acyl cyanides can be obtained from dithioacetals of aromatic aldehydes via a-alkylthio
nitriles'¥, e. g.

H
| la/Hg(CN), | Bry

CgHg—C—SCyHg ——————> CgHg—C—CN ————> CgHg-C—CN
| CH4CN, 90% | DMSO, 87% I
SC,Hg SC,Hg 0

and by special methods!®~17,
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In this communication we would like to report that the Wohl-Ziegler
oxidation'®'? with N-bromosuccinimide (NBS) can be satisfactorily used to de-
hydrogenate O-silylated cyanohydrins of both aliphatic and aromatic aldehydes
to acyl cyanides (Table 1, 2).

. heat | NBS, hv
R~C—H + (CH3)3S|CN —> R-C-CN R—C—-CN + (CH3)3SiBr
I Znl, | cCl,, 18 °C I
(o} O—Si(CH3)3
1a—-v 2 3a—v 4a—n

The O-silyl cyanohydrins 3 are easily prepared following the procedure of Evans
et al®~? and recent improvements®~2? (Table 1). Since trimethylsilyl cyanide is
now readily available® —3® and since the stable protected cyanohydrins 3 are
formed irreversibly the use of 3 instead of unprotected cyanohydrins for the prep-
aration of acyl cyanides 4 has advantages. The NBS oxidation of compounds 3
can be carried out either thermally in boiling carbon tetrachloride or, better,
photochemically in the same solvent at room temperature (18 °C) requiring typical
reaction times in the order of a few minutes.

Scope and limitations (Table 2) are comparable to other Wohl-Ziegler oxida-
tions. Thus, the complete separation of succinimide can cause problems (e.g. in
the case of 4i). Separation problems arise when the acyl cyanide and trimethylsilyl
bromide (b. p. 79°C) or the solvent have similar boiling points, e.g. 3o,p reacted
with NBS, but the acyl cyanides could not be -obtained pure. The forming tri-
methylsilyl bromide may react with the acyl cyanide, for instance in the case of
3q. Attempts to circumvent this problem by running the reaction in the presence
of one equivalent of trimethyl orthoformate®~*? proved to be unsuccessful. The
NBS oxidation procedure cannot be applied to cyanohydrins, which contain other
oxidizable functional groups. The aldehyde 3r, for instance, reacted with NBS
preferently at the aldehydic group, and the olefin 3s undergoes allylic bromination
giving rise to a mixture of O-silylated cyanohydrins, while the corresponding
saturated cyanohydrin 3d can be oxidized to 4d without problems. The unsatu-
rated cyanohydrins 3u, v were recovered unchanged after 72 respectively 47 hours
of irradiation in the presence of NBS. The crotonaldehyde derivative 3t, on the
other hand, reacted completely within 20 min. The resulting mixture of compounds
showed strong absorptions at 2200 (CN) and 1680 (CO) cm~!, indicating the
presence of an acyl cyanide. In the '"H NMR spectra strong O-trimethylsilyl signals
were still observed suggesting that in part allylic bromination of the methyl group
had occurred. In consequence, a,p-unsaturated acyl cyanides cannot be prepared
satisfactorily by the NBS procedure.

From the other oxidizing agents examined bromine may be suitable in certain
cases. Irradiation of a solution of 3f in the presence of one equivalent of bromine
resulted in the isolation of especially pure 4f. This compound was also obtained
with N-bromophthalimide as oxidizing agent, while N-chlorosuccinimide, tri-
chloroisocyanuric acid, sulfuryl chloride or chloramine-T were unreactive. With
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thionyl chloride 3f gave chlorophenylacetonitrile (5). A similar reaction is known
for the unprotected cyanohydrin®.

Oxidation of 3f with di-tert-butylperoxide in boiling chlorobenzene gave the
dimer 6*Y as a 1:1-mixture of the meso and racem form.

Il
0-S-C! C!
il 12 b reflux | |
3f + CI-S—CI ————> CgHg—CH-CN ———> CgHs—CH-CN
ccl, - S0, s

(CHg)3SI0 OSi(CHy)3

(CHy) e CeHg—C—C—CgH
3f + (CH4)COOC(CI _— —C~C—i
(CHy) 33 z0n132°c &8 77 Es
NC CN
6 meso:racemx 1 : 1
OCH OCH
1 3. 35 min hv | 3
CgHs—C~CN + NBS ————> CgH5—C—CN + 4f
{ cel, |
H Br
7 8 52% trace
CHsO OCH
2h hv 3| | 3
——> CgHg—C—C—CgHs
ccly 11
NC CN

9 61%, meso:racem =1 : 1

Varying the O-protective group we found that the O-methyl compound 7 was
readily brominated photochemically with NBS to give 8 besides small amounts
of 4f and 9. The latter compound arises from irradiation of 8. The oxidation of
7 with bromine led to mixtures of compounds. Recently, Riichardt et al > oxidized
8 with di-tert-butylperoxide to obtain 9. The O-acylated cyanohydrin 10 was
slowly oxidized photochemically with NBS to give 11 in low yield. The O-sulfonyl
compound 12*¥ gave 4f in a rather slow reaction. The acy! cyanide 4f was also
obtained by NBS oxidation of the unprotected cyanohydrin 13.

Il Il Il
0—C-0C,H C,H:0-C-0 0O-C~OC,H
| 25 25 h hv 25 [ 2's
2 Catls=C—ON + NBS  ———>  Cehg—C-C—Cefty

H * NC CN

10 11

0-S0,CgH OH

| 2v6'5 30 h hv 25 min hv CH ('I:CN
CgHg—C—CN > 4f —C—

675 NBS, 57% NBS A
H H
12 13
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H3C—N—Si(CH3)3 HsC—N
| 45 min hv Il
CeHs—C—CN + NBS ———> CGHS—C-—CN
! CCl,. 40%
H
14 15
O-Si(CH O—-Si(CH
| ( 3)3 free radicol | ( 3)5 ionic ﬁ
R—C-CN + NBS ———— > R-C-CN + NBS ——————> R—-C—-CN + (CH3)3Si—Br
] mechanism | elimination 4
H Br
16
b (CH3)3Si—C|) ?—Si(CH3)3
) Br. ol
CgHg—C—C-H + 2 (CH3)SSICN —> CgHs—C=C—CN % CgHs—C—-C—CN
17 ccl,, 73% 18

Finally, photochemical NBS oxidation of the silylated aminonitrile 14 resulted
in the formation of the iminonitrile 15°” in moderate yields.

All these photochemical brominations with NBS follows most likely a free-radical Gold-
finger mechanism®* leading to an intermediate, e.g. 16, which eliminates trimethylsilyl
bromide. Recently, Riichardt et al.>*® published a thorough investigation on thermodynamic
and kinetic aspects of the radical derived from 7 by H abstraction. A capto-dative stabili-
zation® of the radical has not been found in this case. That the transformation 16 to 4 does
not require light can be seen, for instance, from the reaction of 17 with bromine, which
proceeds readily in the dark giving the oxoacyl cyanide 18.

We would like to thank Mr. S. Herzberger for technical assistance.

Experimental Part

IR: Perkin-Elmer IR 299. Photoreactor: 13/12 DEMA (H. Mangels) with a Philips high-
pressure lamp HPK 125. All reactions were carried out with exclusion of moisture in ab-
solute solvents. Melting points: uncorrected.

2-( Trimethylsiloxy ) heptanenitrile (3a)™: A suspension of dried powdered sodium iodide
(10 g), dried powdered potassium cyanide (29.30 g, 450 mmol), trimethylsilyl chloride
(48.89 g, 450 mmol), and pyridine (10 ml) in acetonitrile (220 ml) was stirred under nitrogen
at 23°C for ca. 24 h until the signal for trimethylsilyl chloride in the 'H NMR spectrum
had completely disappeared®. Hexanal (40.06 g, 400 mmol) was added dropwise in the
course of 30 min, and the reaction mixture was stirred until the carbonyl band in the IR
spectrum had disappeared (ca. 2 h). Addition of pentane (300 ml), pouring into ice water
(1000 ml), separation of the organic layer and extraction of the aqueous layer several times
with pentane, washing the combined organic layers with cold (0°C) sodium hydrogensulfite
solution, drying over sodium sulfate, and evaporation of the solvent left an oily residue.
Fractionating distillation afforded a colourless oil (58.97 g, 66%); b. p. 106 °C/20 torr.

3-Ethyl-2-(trimethylsiloxy ) pentanenitrile (3b). 2-Ethyl-butanol (53.86 g, 400 mmol) was
added dropwise at 23°C to a mixture of trimethylsilyl cyanide (43.65 g, 440 mmol) and

anhydrous zinc iodide (ca. 0.5 g). The mixture was heated to 90— 100°C until the carbonyl
absorption in the IR spectrum had disappeared (ca. 3 h)*. Distillation afforded a colourless

oil (65.39 g, 82%]); b.p. 82—84°C/13 torr.
CioHxNOSi (1994) Caled. C 6024 H 1062 N 703 Found C 5999 H 10.51 N 7.17

Chem. Ber. 179 (1986)



On the Preparation of Acyl Cyanides from Aldehydes 1407

4-Methyl-2-(trimethylsiloxy ) pentanenitrile (3¢)*: From 3-methylbutanal (43.07 g, 500
mmol). After 2 h at 80°C the reaction was completed. Pale yellow oil.
4(R).8-Dimethyl-2-(trimethylsiloxy )nonanenitrile (3d). From dihydrocitronellal (31.25 g,
200 mmol). Before distillation ca. 0.1 g of copper powder was added to bind iodine. Colour-
less oil.
CiHxNOSi (255.5) Caled. C 6582 H 1144 N 548 Found C 6593 H 11.28 N 551
3-Phenyl-2-(trimethylsiloxy)propanenitrile (3e): From phenylacetaldehyde (36.04 g,
300 mmol). The sideproduct 2-phenyl-1-(trimethylsiloxy)ethen (ca. 5%) could be separated
by distillation over a 40-cm Vigreux column. Colourless oil.
Ci:H{;NOSi (219.4) Caled. C65.70 H 7.81 N 6.39 Found C 6587 H 7.71 N 6.65

Phenyl(trimethylsiloxy )acetonitrile (3)%%?9; Preparation according to ref.,

(4-Chlorphenyl) (trimethylsiloxy Jacetonitrile  (3g)**: From 4-chlorobenzaldehyde
(56.23 g, 400 mmol). Colourless oil.

(2-Methylphenyl) (trimethylsiloxy ) acetonitrile (3h): From 2-methylbenzaldehyde (36.04 g,
300 mmol). Reaction time 45 min. Distillation with added copper powder afforded a col-
ourless oil.

C;H;;NOSi (219.4) Caled. C 6570 H 7.81 N 6.39 Found C 6577 H 7.75 N 6.51

(4-Nitrophenyl) (trimethylsiloxy )acetonitrile (3i)%; Prepared as described in ref.25,
(4-Methoxypheny!) (trimethylsiloxy ) acetonitrile (3j**%: Prepared as described in ref.?.
( Trimethylsiloxy)[ (4-trimethylsiloxy) phenyl Jacetonitrile (3k): A mixture of 4-hydroxy-
" benzaldehyde (48.85 g, 400 mmol) and trimethylsily! chloride (65.19 g, 600 mmol) was boiled
under reflux for 20 h. After cooling to 23°C trimethylsilyl cyanide (47.62 g, 480 mmol) was
added dropwise. Stirring for 20 h at 90°C and distillation afforded a colourless oil, which
was redistilled.

CisH»NO,Si; (293.5) Caled. C 5729 H 790 N 477 Found C 57.07 H 7.90 N 4.79
(1,4-Phenylene) bis[ (trimethylsiloxy)acetonitrile] (31)*®: Preparation according to ref®.
Colourless oil.
(3-Thienyl) (trimethylsiloxy)acetonitrile (3m): From 3-thiophenecarbaldehyde (44.86 g,
400 mmol). Reaction time 5 h. Colourless oil.
CsH;NOSSI (211.4) Caled. C51.14 H6.20 N 6.63 Found C 51.44 H 6.17 N 6.75

(2-Pyridyl) (trimethylsiloxy ) acetonitrile (3n)*®: From 2-pyridinecarbaldehyde (21.42 g,
200 mmol). Reaction time 1 h. Colourless oil.

3.3-Dimethyl-2-(trimethylsiloxy )butanenitrile  (30): From pivalaldehyde (3445 g,
400 mmol). Reaction time 7 h at 90°C. Colourless oil.
CsHsNOSi (185.3) Caled. € 5832 H 1033 N 7.56 Found C 5850 H 10.56 N 7.45

3.3.3-Trichloro-2-(trimethylsiloxy) propanenitrile (3p): From anhydrous trichloroacetal-
dehyde (73.69 g, 500 mmol) without Znl, as catalyst. Reaction time 8 h at 90°C, Colourless
oil. ,

CsH1(CI;3NOSi (246.6) Caled. C 2922 H4.09 N 568 Found C 2935 H 400 N 573

(2,2-Dimethyl-1,3-dioxolan-4-yl ) (trimethylsiloxy ) acetonitrile (3q): From (2,2-dimethyl-
1,3-dioxolan)-4-carbaldehyde (6.55 g, 66 mmol) without catalyst. Reaction time 10 h at
90°C. Colourless oil.

CioH1sNO5Si (229.4) Caled. C52.37 H 835 N 6.11 Found C 5263 H 8.26 N 6.14

Chem. Ber. 119 (1986)
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(4-Formylphenyl) (trimethylsiloxy )acetonitrile (3r). From terephthalaldehyde (40.24 g,
300 mmol). Reaction time 90 min at 90°C. Colourless oil.

C;HsNO,Si (233.3) Caled. C61.77 H 648 N 600 Found C 61.83 H 6.54 N 6.17

4(R).8-Dimethyl-2-(trimethylsiloxy )non-7-enenitrile (3s): From citronellal (61.70 g, 400
mmol). Reaction time 8 h at 90°C. Colourless oil.
CyH;zNOSi (253.5) Caled. C 66.34 H 10.74 N 553 Found C 6619 H 10.74 N 5.79
2-( Trimethylsiloxy ) pent-3-enenitrile (3t)°2*?): Preparation according to ref.?,
(E )4-Phenyl-2-(trimethylsiloxy ) but-3-enenitrile (3u)?®***": Preparation according to ref2?,
4-Phenyl-2-(trimethylsiloxy ) but-3-ynenitrile (3v): From phenylpropynal (26.03 g, 200
mmol). Reaction time 24 h at 90°C. Yellowish oil.
C3HsNOSi (229.4) Caled. C 6808 H 659 N 6.11 Found C 68.04 H 6.56 N 6.35
Hexanoyl Cyanide (4a). A suspension of NBS (1495 g, 84 mmol) and 3a (13.96 g,
70 mmol) in carbon tetrachloride (100 ml) was irradiated with stirring under nitrogen at
18°C until in the 'H NMR spectrum the signals of 3a had disappeared (ca. 20 min). The
reaction mixture was filtered with exclusion of moisture and the residue was three times
suspended in carbon tetrachloride (20 ml) or pentane and filtered again. The combined
filtrates were left for 12 h at 0°C and a small amount of succinimide was filtered off. The
solvent was removed by distillation over a 40-cm Vigreux colunm and the residue was twice
distilled over a 15-cm Vigreux column. Yield 6.22 g (71%) of a colourless oil; b.p.
115—116°C/103 torr.
C;H;;NO (125.2) Caled. C 67.17 H 8.86 N 11.19 Found C 66.99 H 9.05 N 11.39
The other compounds 4 were prepared correspondingly.

2-Ethylbutanoyl Cyanide (4b). From 3b (9.97 g, 50 mmol). Irradiation time 20 min. Col-
ourless oil.

C:H;yNO (125.2) Caled. C 67.17 H 8.86 N 11.19 Found C 66.28 H 8.84 N 10.79
3-Methylbutanoyl Cyanide (4¢)*: From 3¢ (9.27 g, 50 mmol). Irradiation time 30 min.
Brownish oil.

3(R),7-Dimethyloctanoy! Cyanide (4d): From 3d (12.78 g, 50 mmol). Irradiation time
20 min. Colourless oil.

CiHiyNO (181.3) Caled. C72.88 H 10.57 N 7.73 Found C 7294 H 10.60 N 7.85

Phenylacetyl Cyanide (4¢)®: From 3e (10.97 g, 50 mmol). Irradiation time 75 min. Yel-
lowish oil.

Benzoyl Cyanide (41)”: a) From 3f (12.32 g, 60 mmol) as described for 4a. Irradiation time
25 min, The product was crystallized from carbon tetrachloride (5 ml)/pentane (5 ml) at
—20°C affording pale yellow needles (5.67 g, 72%, including work-up of the mother liquor);
m.p. 33—34°C (ref.¥: 33—34°C).

b) A suspension of 3f (14.37 g, 70 mmol) and NBS (13.71 g, 77 mmol) was stirred in
pentane (75 ml) at 23 °C. No reaction occurred when light was excluded. In indirect daylight
the reaction rate (20 h in the instance) depended on the intensity of the light. No reaction
occurred in ether as solvent. Work-up yielded a colourless oil (7.53 g, 82%); b.p. 88°C/
13 torr (ref¥: 72—-73°C/0.15 torr).

¢) Under irradiation bromine (8.15 g, 51 mmol) in carbon tetrachloride (10 ml) was added
dropwise to a solution of 3f(10.27 g, 50 mmol) in carbon tetrachloride (90 ml). The reaction
mixture was irradiated for further 25 min. Separation from an oily deposit and distillation
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afforded a colourless oil (4.12 g, 63%; b.p. 83°C/13 torr), which soon crystallized (m.p.
32-33°C).

d) A suspension of 3f (10.27 g, 50 mmol) and N-bromophthalimide (13.56 g, 60 mmol) in
carbon tetrachloride (100 ml) was irradiated for 60 min at 18°C. Work-up yielded a col-
ourless powder (4.59 g, 70%); m.p. 33—34°C.

e) As described for 4a, but with 13 (6.66 g, 50 mmol) instead of 3f. Irradiation time 25 min.
Yield 2.82 g (43%) of a colourless oil (b.p. 84°C/13 torr), which soon crystallized (m.p.
33—-34°C).

f) A suspension of 12°% (13.67 g, 50 mmol) and NBS (10.68 g, 60 mmol) in carbon tetra-
chloride (100 ml) was irradiated for 30 h at 18°C. The '"H NMR spectrum still showed some
starting material. Work-up afforded 3.74 g (57%) of a colourless powder; m.p. 30—31°C.

4-Chlorobenzoyl Cyanide (4g)*'™ a) From 3g (11.99 g, 50 mmol). Irradiation time 25 min,
After evaporation of the solvent the residue was dissolved in pentane (100 ml). After filtration
with added charcoal the product crystallized at —20°C affording pale yellow leaflets (7.14 g,
86%, including work-up of the mother liquor); m.p. 40—41°C (ref.'™ 40°C).

b) The reaction was carried out as described for a), but in indirect daylight at 40°C. Yield
after 4 h reaction time 7.70 g (93%) of pale yellow crystals; m.p. 42—44°C.

2-Methylbenzoyl Cyanide (4h)* From 3h (10.97 g, 50 mmol). Irradiation time 25 min. At
longer reaction times the methyl group was partly brominated. Yellowish oil.

4-Nitrobenzoyl Cyanide (43" From 3i (12.52 g, 50 mmol). Irradiation time 135 min. After
evaporation of the solvent the residue was extracted in a Soxhlet apparatus with boiling
pentane for 25 h, Evaporation of the pentane and recrystallization of the residue from
petroleum ether (35—80°C) (1800 ml) afforded yellow prisms.

4-Methoxybenzoyl Cyanide (4j)”: From 3j (11.77 g, 50 mmol). Irradiation time 40 min.
Recrystallization from pentane (400 ml) at +20°C (work-up of the mother liquor) afforded
nearly colourless needles.

4-( Trimethylsiloxy )benzoyl Cyanide (4k). from 3k (5.87 g, 20 mmol). Irradiation time
15 min.

CuHi3NO,Si (219.3) Caled. C 60.24 H 598 N 639 Found C 60.12 H 603 N 6.61

Terephthaloyl Dicyanide (41)*; From 31(3.33 g, 10 mmol). Irradiation time 120 min. The
solvent was evaporated and the residue was taken up in dichloromethane (100 ml). Extrac-
tion with ice water (100 ml) and the usual work-up gave a solid, which was recrystallized
from dichloromethane (30 ml) at —20°C to give a yellowish powder.

Thiophen-3-carbonyl Cyanide (4m). From 3m (5.28 g, 25 mmol). Irradiation time 25 min.
Washing the reaction mixture first with ice water (200 ml), then with 10% aqueous sodium
thiosulfate and again with ice water, drying over sodium sulfate, evaporation of the solvent
and twice repeated sublimation of the oily residue (60°C/13 torr) afforded colourless needles.
The product soon turns yellow on light.

CeH;NOS (137.2) Caled. C 5254 H 221 N 1021 Found C 52.06 H 1.93 N 10.04

Pyridine-2-carbony! Cyanide (4n)*”: From 3n (10.32 g, 50 mmol). Irradiation time 30 min.
After filtration of the reaction mixture with added charcoal and concentration to a volume
of 50 ml the product crystallized at —20°C affording pale yellow needles. Recrystallization
from carbon tetrachloride (25 ml)/pentane (75 ml) at +20°C gave a colourless powder.

C:H,N,O (132.1) Caled. C63.63 H 3.05 N 2121 Found C 63.30 H 2.85 N 20.77
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Chlorophenylacetonitrile (5¢°”: A mixture of 3f (205 g, 10 mmol) and thionyl chloride
(1.43 g, 12 mmol) was boiled under reflux for 18 h. Distillation afforded a colourless oil
(0.64 g, 42%); b.p. 105°C/13 torr (ref.3¥ 170°C/120 torr). — 'H NMR (CDCl);: CH 3 =

5.55.
2,3-Diphenyl-2,3-bis(trimethylsiloxy )butanedinitrile (6)*%; A solution of 3f (205 g,

10 mmol) and di-tert-butylperoxide (2.63 g, 18 mmol) in chlorobenzene (10 ml) was boiled
under reflux for 20 h under nitrogen. The reaction mixture still contained ca. 20% starting
material (NMR). The solvent was evaporated under reduced pressure. The semi-solid residue
consisted of an equimolecular mixture of the meso and racem form (NMR). The product
was dissolved in hot ether (30 min). At —20°C colourless needles (0.53 g, 26%) of one isomer
crystallized; m.p. 181 —183°C (ref.**: 187°C). — IR (CCl,): 2220 cm~'. — 'H NMR (CDCl,,
263 K): CH; 8 = —0.06. — C NMR (CCl,, 263 K): CH, & = 0.2, C 80.8, CN 117.6,
i,p-C 129.7, 135.8, om-C 1274, 127.7.

The solvent of the filtrate was evaporated to a volume of 10 ml. At —20°C a colourless
powder (0.18 g, 9%) crystallized consisting of a mixture of the isomers. The filtrate was
evaporated and the residue was chromatographed on silica gel (10 cm x 2 cm) with pentane/
ether (3:1) as eluent affording a colourless oil (0.65 g, 32%), which consisted mainly of the
other stereoisomer. — IR (CCl,): 2220 em~'. — '"H NMR (CDCl;): CH; 8 = +0.23. — 8C
NMR (CDCly): CH; = 0.7, C 81.6, CN 118.8, i,p-C 129.4, 1344, o,m-C 127.1, 127.5.

Bromomethoxyphenylacetonitrile (8): A solution of 7*” (294 g, 20 mmol) and NBS (4.27 g,
24 mmol) in carbon tetrachloride (50 ml) was irradiated for 35 min. Filtration, washing of
the residue with pentane (2 x 15 ml), and evaporation of the solvent afforded an oil, which
was dissolved in pentane (20 ml). At —20°C a small amount of succinimide crystallized,
which was removed by filtration. Evaporation of the solvent and distillation of the residue
afforded a yellowish oil (2.35 g, 52%), b.p. 62—64°C/0.1 torr. The first fraction of the dis-
tillation contained some 4f and 9. — IR (CCl,): 2220 cm~!. — 'H NMR (CDCl;): CH, 8 =
3.83. — ™C NMR (CDCl3): CH; & = 58.2, C 83.6, CN 113.9, i,p-C 130.6, 1379, 0.m-C 125.0,
128.7.

CyHsBrNO (226.1) Caled. C 47.81 H 3.57 N 620 Found C48.11 H 3.61 N 6.36

2,3-Dimethoxy-2,3-diphenylbutanedinitrile (9)°: A solution of 8 (1.13 g, 5 mmol) in carbon
tetrachloride (50 ml) was irradiated for 2 h. The solvent was removed i. vac. and the residue
was dissolved in hot chlorobenzene (10 ml), At 0°C the almost pure meso form crystallized
0.20 g, 27%); m.p. 195—196°C (ref*¥: 201 —203°C). The mother liquor was evaporated
under reduced pressure and the residue was dissolved in ether (10 ml). At 0°C a mixture of
meso and racem form crystallized (0.11 g, 15%). The mother liquor was evaporated and the
residue was dissolved in pentane (10 ml). At 0°C a yellowish powder (0.14 g, 19%) fell out
consisting according to the '"H NMR spectrum (CH 8 = 3.48 in CDCl;) to 95% of the
racem form besides 5% of the meso form (CH & = 3.37); m.p. 160—164°C (ref:
160—165°C).

(1,2-Dicyano-1,2-diphenylethylene)-bis(ethyl carbonate) (11): A suspension of 10°? (10.26 g,
50 mmol) and NBS (10.68 g, 60 mmol) in carbon tetrachloride (100 ml) was irradiated for
25 h. Washing with cold 5% sodium thiosulfate solution and with water, drying over sodium
sulfate and evaporating of the solvent gave an oily mixture of compounds (NMR), which
was dissolved in ether (30 ml). After filtration a colourless powder (1.76 g, 17%) crystallized
at —20°C; m.p. 167—169°C after two recrystallizations from ether (50—100 ml). — 'H
NMR (CDCly): CH; 8 = 1.29 (t, J = 7 Hz), CH, 4.21 (g, J = 7 Hz). — *C NMR (CDCl;).
?2%325 = 140, CH, 659, C 82.2, CN 113.7, C=0 1509, i,p-C 129.8, 130.6, o,m-C 126.9,

CpHyN,O4 (408.4) Caled. C64.70 H 494 N 6.86 Found C 6452 H 497 N 6.83
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[ Methyl(trimethylsilyl)amino ] phenylacetonitrile (14)*: A mixture of benzalmethylamine
(17.87 g, 150 mmol), trimethylsilyl cyanide (16.37 g, 165 mmol) and zinc iodide (ca. 0.5 g)
was stirred for 6 h at 5—10°C and then for 30 min at 25°C. Excess of trimethylsilyl cyanide
was removed i. vac, below 40°C leaving a colourless oil (34.03 g), which could not be distilled
without decomposition. — IR (film): 2220 cm~'. — 'H NMR (CDCl,, 263 K): CH; 3 =
0.22, 229, CH 5.27. — ®C NMR (CDCl,, 263 K): § = —0.2, 29.8, CH 54.1, CN 1184,
i,p-C 128.2, 134.5, 0,m-C 126.8, 128.5.

( Methylimino ) phenylacetonitrile (15)*™: A suspension of 14 (10.92 g, 50 mmol) and NBS
(10.68 g, 60 mmol) in carbon tetrachloride (100 ml) was irradiated for 45 min. After filtration
and evaporation of the solvent the residue was treated with ether (30 ml) and ice water
(30 ml). The aqueous phase was extracted with ether (3 x 10 ml) and the combined ether
layers were washed with ice water (10 ml), dried over sodium sulfate and evaporated under
reduced pressure. Distillation of the residue afforded a colourless oil (2.88 g, 40%); b.p.
94°C/13 torr. The compound soon crystallized; m.p. 37—38°C. — IR (CCly): 2210,
1610 cm~'. — 'H NMR (CDCl,, 263 K): CH; 8 = 3.83. — '3C NMR (CDCl,, 263 K): CH,
& = 45.8, CN 109.3, C=N 1431, i,p-C 132.0, 133.0, o,m-C 127.2, 128 8.

3-Phenyl-2,3-bis(trimethylsiloxy )acrylonitrile, cis,trans Mixture (17): As described for 3b
from phenylglyoxal (20.12 g, 150 mmol) and trimethylsilyl cyanide (32.74 g, 330 mmol) in
acetonitrile (5 ml). The very exothermic reaction started after a short induction period. After
15 h at 90°C the product was distilled affording a yellow 0il (35.75 g, 78%); b.p. 101 —103°C/
0.1 torr. — IR (film): 2190, 1610 cm~'. — 'H NMR (CDCl,, 263 K): CH; 3 = 0.14, 0.15,
0.19, 0.34. — *C NMR (CDCls, 263 K): CH; 8§ = —0.3, 0.2, 0.4, 0.6, CN, CO 111.7, 114.2,
117.0, 118.3, 151.7, 152.1.

C;sH»;NO,Si, (305.5) Caled. € 5897 H 7.59 N 459 Found C 5890 H 7.57 N 4.87

Phenylglyoxyloyl Cyanide (18). Bromine (3.20 g, 20 mmol) in carbon tetrachloride (20 mil)
was added dropwise to a solution of 17 (6.11 g, 20 mmol) in carbon tetrachloride (20 ml).
After 1 h at 23°C the solvent was evaporated and the residue was dissolved in carbon
tetrachloride (10 ml)/pentane (15 ml). At —20°C yellow leaflets (2.32 g, 73%, including
work-up of the mother liquor) crystallized; m.p. 34°C. — IR (CCly): 2210, 1715,
1680 cm~'. — 3C NMR (CDCL): CN § = 112.5, CO 165.1, 182.1, i-C 130.1, p-C 136.2,
o,m-C 129.3, 130.8.

C,H;NO, (159.1) Caled. C 6793 H 3.17 N 8.80 Found C 6807 H 3.46 N 9.05

CAS Registry Numbers

la: 66-25-1 / 1b: 97-96-1 / 1c: 590-86-3 / 1d: 5988-91-0 / 1e: 122-78-1 / 1g: 104-88-1 / 1h:
529-20-4 / 1k: 123-08-0 / 1m: 498-62-4 / 1n: 1121-60-4 / 10: 630-19-3 / 1p: 75-87-6./ 1q:
5736-03-8 / 1r: 623-27-8 / 1s: 106-23-0 / 1v: 2579-22-8 / 2: 7677-24-9 / 3a: 40326-17-8 /
3b: 100020-20-0 / 3c: 81758-24-9 / 3d: 99967-26-7 / 3e: 93554-96-2 / 3f: 25438-37-3 / 3g:
66985-46-4 / 3h: 82128-96-9 / 3i: 71189-80-5 / 3j: 66985-48-6 / 3k: 99967-27-8 / 31: 71189-
81-6 / 3m: 82069-41-8 / 3n: 71189-77-0 / 30: 88522-73-0 / 3p: 41310-00-3 / 3q: 99967-28-9 /
3r: 100020-21-1 / 3s: 99967-29-0 / 3t: 40326-20-3 / 3u: 40326-21-4 / 3v: 99967-30-3 / 4a:
99967-31-4 / 4b: 99967-32-5 / 4c: 66582-16-9 / 4d: 99967-33-6 / 4e: 33472-02-5 / 4f: 613-
90-1 / 4g: 13014-48-7 / 4h: 5955-73-7 / 4i: 6048-20-0 / 4j: 14271-83-1 / 4k: 99967-34-7 /
41: 99967-35-8 / 4m: 99967-36-9 / 4n: 87838-53-7 / §: 22259-83-2 / meso-6: 99967-37-0 /
rac-6: 99967-38-1 / 7: 13031-13-5 / 8: 99967-39-2 / meso-9: 61502-56-5 / rac-9: 61502-57-6 /
10: 6443-66-9 / 11: 99967-40-5 / 12: 22259-85-4 /13: 532-28-5 / 14: 56249-52-6 / 15: 21864-
88-0 / (Z2)-17: 99967-41-6 / (E)-17: 99967-42-7 / 18: 5703-60-6 / Znl,: 10139-47-6 / benzal-
methylamine: 622-29-7 / phenylglyoxal: 1074-12-0
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