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Abstract

Polyethylene glycol (PEG) in water is found to be an inexpensive, non-toxic and eco-friendly reaction medium for the nucleophilic addition
of trimethylsilyl cyanide (TMSCN) to imines (Strecker reaction) to afford a-aminonitriles in excellent yields. This protocol is effective to a wide
variety of substrates with different functional groups and does not require the use of acid or base catalyst. PEG can be recovered and reused.

© 2006 Elsevier B.V. All rights reserved.
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1. Introduction

The conventional synthetic procedures invariably use organic
solvents as media to provide homogeneous phase that allows
molecular interactions effectively and bring the reaction to com-
pletion. But the organic solvents used are harmful and do not
drive the reactions to total completion.

Development of a synthetic protocol that is nature-friendly,
simple, efficient and cost effective remains an ever-challenging
objective [1]. This report on the preparation of a-aminonitriles
by the nucleophilic addition of trimethylsilyl cyanide to an imine
in PEG and water at an ambient temperature is a successful
endeavor that realised this goal.

Strecker reaction is an efficient method for the synthesis of a-
aminonitriles [2] which are useful precursors for the synthesis of
a-amino acids, various nitrogen containing heterocycles [3] and
chiral building blocks [4]. Usually, it is carried out by the nucle-
ophilic addition of a cyanide anion to the imines in presence of
Lewis acid/base catalyst [5]. Pre- or post-activation of C=N bond
of the imine is necessary to obtain satisfactory efficiencies. For
pre-activation, the C=N moiety is substituted with activating car-
bonyl, sulfonyl, sulfinyl, phosphoryl and silyl groups [6]. They
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render imine carbon more electrophilic and facilitate cyanide
nucleophilic addition on it. Presence of a Bronsted/Lewis acid or
ametallic species is required for post-activation of the C=N sys-
tem towards cyanide addition through the formation of iminium
cations [7].

Several modifications of the Strecker reaction have been
made and a variety of cyanating agents such as a-trimethylsiloxy
nitriles and diethylphosphorocyanidates were used under vari-
ous conditions [8]. One-pot procedures were also reported for
this reaction using trimethylsilyl cyanide or tributyl tin cyanide
as cyanating agent in the presence of different Lewis acid cata-
lysts such as lithium perchlorate, polymeric scandium triflamide,
vanadyl and ytterbium triflates [9]. Many of these methods
required strong acidic conditions, expensive reagents, long reac-
tion times, harsh experimental conditions and tedious work-up
procedures that generates large amount of toxic waste. Apart
from this, these protocols are limited to aldehydes only and are
unsuccessful with ketones. Even the recent reports also used
ionic liquids [10], water containing DMF [11], and Se(OTf)3 in
water [12] as solvent medium to carry out these reactions. But
the serious drawback with them is liberation of hazardous PFg,
BF4 and HF [13] in addition to the high cost of these reagents
and disposability of the solvents [14].

Polyethylene glycol (PEG) and its monomethyl ethers are
inexpensive, thermally stable, recoverable, and non-toxic media
for phase-transfer catalysts. PEG, a biologically acceptable
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Scheme 1.

polymer used extensively in drug delivery and in bioconjugates
as tool for diagnostics, has hitherto not been widely used as
a solvent medium but has been used as a support for various
transformations [15]. An efficient C—C bond formation by
addition of cyanide anion to the imine without pre- or post-
activation of its C=N bond in water in the absence of a catalyst
is not yet reported. This prompted us to run Strecker reaction
in an eco-friendly recyclable medium under mild conditions
(Scheme 1).

2. Results and discussion

In the present procedure, trimethylsilyl cyanide, a safe and
easy to handle reagent is employed as an effective cyanide ion
source. No acid/base catalyst is used. PEG in water is opted as
the reaction medium for three reasons: (i) it is eco-friendly, (ii)
PEG can be precipitated in the work-up and recycled and (iii)
PEG catalyses cyanide nucleophilic addition to the imine carbon
by increasing its electrophilicity through hydrogen bonding by
its hydroxyl group with the nitrogen of the imine and water plays
the role as proton source. This proposition gains validity since
no significant progress in this reaction is observed in the absence
of PEG.

All the products were characterized by Mass, '"H NMR and
IR Spectroscopy and by comparison with known compounds
[9].

Thus, this is the first practically feasible method for the
Strecker reaction of various aldimines and ketoimines with
TMSCN in PEG-water medium. The advantages of this method
are: simple and mild experimental conditions, less reaction time,
cost-effective due to recyclability of PEG, applicability to wide
variety of substituted aldimines and ketomines, excellent yields
and green chemistry avoiding hazardous solvents and toxic
organic reagents.

3. Experimental

A mixture of imines (1mmol), trimethylsilyl cyanide
(1 mmol), PEG 400 (2g) and water (I ml) was placed in a
10 ml round-bottomed flask and the mixture was left stirring
at room temperature. After completion of the reaction, the reac-
tion mixture was cooled in dry ice—acetone bath to precipitate the
PEG and extracted with ether. Ether layer was decanted, dried
and concentrated under reduced pressure. The resulting product
though seen as single compound by TLC, was further purified
by passing over a column of silica gel. The recovered PEG can
be reused.

Table 1
Strecker synthesis of a-amino nitriles from imines in the presence of PEG in
water

R? R?
N HN’
)|\ + TMSCN w, R
1

R R rt R’ CN
Entry R R! R? Time (h)  Yield®® (%)
1 CgHs H CgHs 3.0 94¢
2 CgHs H 4-F-CgH; 3.0 94
3 CgHs H C¢Hs-CH, 5.0 88
4 4-Br-CgHy H CgHs 3.0 92
5 4-Cl-CgHy H 4-F-C¢H; 3.0 94
6  4-Me-CgHy H CgHs 3.0 90
7 4-Me-CgHy H Ts 3.0 90
8 2,4,6-Tri-Me-CgH, H CgHs 35 88
9  4-MeO-C¢Hy H CgHs 3.0 90
10  24-Di-MeO-C¢H; H CgHs 35 86
11 4-Allyloxy-CsHa H CeHs 3.5 90
12 4-NO,-CgHy4 H CgHs 5.0 84
13 CgHs-CH=CH H CgHs 5.0 82
14 2-Naphthyl H CsHs 3.0 90
15 CioHao H CgHs 5.0 85
16 CgHs CH; CgHs 4.0 88
17 4-Me-CgHy CH; CgHs 45 86
18 CgH o - CgHs 5.0 84

2 All the products were characterised by 'H NMR, IR, Mass Spectroscopy.
b Isolated yields after purification.
¢ PEG was recovered and reused for five consecutive runs.

3.1. 2-Anilino-2-phenylacetonitrile (Table 1; Entry 1)

White solid, mp 74-76 °C; IH NMR (CDCl3, 200 MHz): §
3.94 (d, 1H, J=8.4Hz), 5.40 (d, 1H, J=8.4Hz), 6.74 (d, 2H,
J=8.2Hz), 6.87 (t, 1H, J=7.5Hz), 7.25 (t, 2H, J=7.5Hz),
7.40-7.50 (m, 3H), 7.57-7.65 (m, 2H); Mass m/z 208; IR (KBr):
3369, 2236cm ™!

3.2. 2-(4-Fluoroanilino)-2-phenylacetonitrile (Entry 2)

Yellow solid, mp 80-82°C; 'H NMR (CDCl3, 300 MHz):
8 3.85 (d, 1H, J=8.3Hz), 5.31 (d, 1H, J=8.3Hz), 6.68-6.73
(m, 2H), 6.96 (t, 2H, J=8.6Hz), 7.14-7.48 (m, 3H), 7.59 (d,
2H, J=7.5Hz); Mass (EI) m/z 226 (M*); IR (KBr): 3362,
2236 cm™!; Anal. Caled. for Ci4H{FNy: C, 74.32; H, 4.90:
N, 12.38. Found: C, 74.05; H, 4.84; N, 12.35.

3.3. 2-(Benzylamino)-2-phenylacetonitrile (Entry 3)

Colorless oil; 'H NMR (CDCl3, 200 MHz): § 1.80 (brs,
NH), 3.95 (AB q, 2H, J=13.5Hz), 4.70 (s, 1H), 6.78 (d,
1H, J=8.0Hz), 7.15 (t, 1H, J=7.8Hz), 7.25-7.40 (m, 6H),
7.49-7.51 (m, 2H); Mass (EI) m/z 222 (M*); IR (KBr): 3409,
2234cm~!,

3.4. 2-Anilino-2-(4-bromophenyl)acetonitrile (Entry 4)
Pale yellow solid, mp 86-88°C; 'H NMR (CDCls,

200 MHz): § 3.96 (d, 1H, J=7.6Hz), 5.37 (d, 1H, J=7.6 Hz),
6.72 (d, 2H, J=8.4Hz), 6.89 (t, 1H, J=7.1Hz), 7.26 (d,
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2H, J=7.5Hz), 7.55 (dd, 4H, J=8.4, 11.8 Hz); Mass (EI)
mlz 287 (M*); IR (KBr): 3326, 2233 cm™!; Anal. Calcd. for
Ci14H1BrNy: C, 58.56; H, 3.86; N, 9.76. Found: C, 58.19; H,
3.80; N, 9.71.

3.5. 2-(4-Chlorophenyl)-2-(4-fluoroanilino )acetonitrile
(Entry 5)

Pale yellow solid, mp 94-96°C; 'H NMR (CDCls,
200MHz): § 3.88 (d, 1H, J=8.2Hz), 5.32 (d, 1H, J=8.2 Hz),
6.67-6.77 (m, 2H), 6.99 (t, 2H, J=8.5Hz), 7.52 (dd, 4H, J = 8.6,
14.7 Hz); Mass (EI) m/z 260 (M*); IR (KBr): 3349, 2226 cm~ L
Anal. Calcd. for C14H(¢CIFN,: C, 64.50; H, 3.87; N, 10.75.
Found: C, 64.19; H, 3.74; N, 10.70.

3.6. 2-Anilino-2-(4-methylphenyl)acetonitrile (Entry 6)

White solid, mp 74-76°C; 'H NMR (CDCl3, 200 MHz): §
2.42 (s, 3H), 3.92 (d, 1H, J=7.8Hz), 5.35 (d, 1H, J=7.8 Hz),
6.69-6.79 (m, 2H), 6.87 (t, 1H, J=7.3Hz), 7.21-7.30 (m, 4H),
7.49 (d, 2H, J=7.8 Hz); Mass (EI) m/z 222 (M*); IR (KBr):
3369, 2225cm ™.

3.7. NI1-Cyano(4-methylphenyl)methyl-4-methyl-1-
benzenesulfonamide (Entry
7)

White solid, mp 140-142°C; 'H NMR (CDCl3, 200 MHz):
§2.36 (s, 3H), 2.39 (s, 3H), 4.93 (d, 1H, J=7.8 Hz), 5.42 (d, 1H,
J=7.8Hz), 7.80 (d, 2H, J=8.6Hz), 7.23 (d, 3H, J=7.8 Hz),
7.34 (d, 3H, J=7.8 Hz); Mass (EI) m/z 300 (M*); IR (KBr):
3269, 2236.cm .

3.8. 2-Anilino-2-mesitylacetonitrile (Entry 8)

Colorless oil; 'H NMR (CDCl3, 200 MHz): § 2.31 (s, 3H),
2.47 (s, 6H), 3.72 (d, 1H, J=7.2Hz), 5.53 (d, 1H, J=7.2Hz),
6.76 (d, 3H, J=8.6Hz), 7.25 (t, 2H, J=7.6 Hz), 6.91 (s, 2H);
Mass (EI) m/z 250 (M*); IR (KBr): 3332, 2226cm™!; Anal.
Calcd. for Ci7HgNy: C, 81.56; H, 7.25; N, 11.19. Found: C,
81.22; H,7.18; N, 11.12.

3.9. 2-Anilino-2-(4-methoxyphenyl)acetonitrile (Entry 9)

White solid, mp 92-94°C; 'H NMR (CDCls, 200 MHz): §
3.83 (s, 3H), 3.88 (d, 1H, J=7.6Hz), 5.32 (d, 1H, J=7.6 Hz),
6.73 (d, 2H, J=8.4 Hz), 6.93 (d, 2H, J=8.4 Hz), 7.18-7.30 (m,
3H), 7.50 (d, 2H, J = 8.4 Hz); Mass (EI) m/z 238 (M*); IR (KBr):
3337,2225cm .

3.10. 2-Anilino-2-(2,4-dimethoxyphenyl)acetonitrile
(Entry 10)

Pale yellow solid, mp 96-98°C; IH NMR (CDCl3,
200 MHz): § 3.83 (s, 3H), 3.88 (s, 3H), 4.20 (d, 1H, J=8.0Hz),
5.48 (d, 1H, J=8.0Hz), 6.73 (d, 2H, J=8.4Hz), 6.82-6.90
(m, 3H), 7.04 (s, 1H), 7.22 (t, 2H, J=8.0Hz); Mass (EI)

mlz 268 (M*); IR (KBr): 3334, 2226cm™!; Anal. Calcd. for
Ci6H16N203: C, 71.62; H, 6.01; N, 10.44. Found: C, 71.24; H,
5.92; N, 10.38.

3.11. 2-[4-(Allyloxy)phenyl]-2-anilinoacetonitrile
(Entry 11)

Colorless oil; 'H NMR (CDCls, 200 MHz): § 3.89 (d, 1H,
J=7.6Hz), 4.53-4.64 (m, 2H), 5.26-5.39 (m, 2H), 5.45 (d,
1H, J=7.6Hz), 5.90-6.13 (m, 1H), 6.73 (d, 2H, J=8.4Hz),
6.89-7.01 (m, 3H), 7.18-7.30 (m, 2H), 7.49 (d, 2H, J=8.4 Hz);
Mass (EI) m/z 264 (M*); IR (KBr): 3399, 2235 cm~!; Anal
Calcd. for C;7H 16N, O: C, 77.25; H, 6.10; N, 10.60. Found: C,
76.88; H, 6.02; N, 10.52.

3.12. 2-Anilino-2-(4-nitrophenyl)acetonitrile (Entry 12)

Viscous liquid; 'H NMR (CDCls, 200 MHz): 8 4.05 (d, 1H,
J=8.0Hz), 5.35 (d, 1H, J=8.0Hz), 6.80 (d, 2H, J=8.0Hz),
6.90 (t, 1H, J=7.9Hz), 7.20 (t, 2H, J=7.9Hz), 7.67 (d, 2H,
J=8.1Hz), 8.10 (d, 2H, J=8.1 Hz); Mass (EI) m/z 253 (M*);
IR (KBr): 3421, 2235cm™".

3.13. (E)-2-Anilino-4-phenyl-3-butenenitrile (Entry 13)

Pale yellow solid; I'H NMR (CDCls, 200 MHz): § 3.80 (d,
1H, J=8.1 Hz), 5.05 (m, 1H), 6.30 (dd, 1H, J=6.9, 17.3Hz),
6.78 (d, 1H, J=8.0Hz), 6.90 (t, 1H, J=7.9Hz), 7.08 (dd, 1H,
J=1.7,17.3Hz), 7.25-7.45 (m, 8H); Mass (EI) m/z 234 (M™");
IR (KBr): 3334, 2226cm ™.

3.14. 2-Anilino-2-(2-naphthyl)acetonitrile (Entry 14)

Pale yellow solid, mp 94-96°C; 'H NMR (CDCls,
300 MHz): § 3.89 (d, 1H, J=8.4Hz), 591(d, 1H, J=8.4Hz),
6.73-6.84 (m, 2H), 7.02 (t, 2H, J=8.4 Hz), 7.49-7.60 (m, 4H),
7.85-7.98 (m, 4H); Mass (EI) m/z 258(M™); IR (KBr): 3327,
2224 cm™!; Anal. Calced. for CigHi4N»: C, 83.69; H, 5.46; N,
10.84. Found: C, 83.26; H, 5.38; N, 10.78.

3.15. 2-Anilinoundecanenitrile (Entry 15)

Liquid; "HNMR (CDCl3, 200 MHz): 0.90 (t, 3H, J = 6.8 Hz),
1.20-1.40 (m, 12H), 1.50-1.65 (m, 2H), 1.80-1.90 (m, 2H), 3.80
(brs, NH), 4.05-4.15 (m, 1H), 6.60 (d, 2H, J=8.0Hz), 6.80 (t,
1H,J=7.9Hz);7.20 (t,2H, J=7.9 Hz); Mass (EI) m/z 258(M*);
IR (KBr): 3405, 2235cm™".

3.16. 2-Anilino-2-phenylpropanenitrile (Entry 16)

White solid, mp 136-138 °C; 'H NMR (CDCl3, 300 MHz):
8 1.93 (s, 3H), 4.18 (s, 1H), 6.48 (d, 2H, J=8.3 Hz), 6.77 (t, 1H,
J=7.9Hz),7.08 (t,2H, J=7.9 Hz), 7.30-7.42 (m, 3H), 7.60 (d,
2H, J=7.2 Hz); IR (KBr): 3385, 2225 cm™!; Mass (EI) m/z 222
(M™).
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3.17. 2-Anilino-2-(4-methylphenyl)propanenitrile
(Entry 17)

White solid, mp 126-128 °C; 'HNMR (CDCl3, 300 MHz): §
1.93 (s, 3H), 2.36 (s, 3H), 4.25 (s, 1H), 6.43 (d, 2H, J=8.0Hz),
6.58 (t, 1H, J=7.4Hz), 7.02-7.10 (m, 4H), 7.49 (d, 2H,
J=8.0Hz); IR (KBr): 3387, 2228 cm™!; Mass: m/z 236 (M*).

3.18. 1-Anilino-1-cyclohexanecarbonitrile (Entry 18)

White solid, mp 74-76 °C; IR (KBr): 3354, 2226cm™!; 'H
NMR (CDCl3, 300 MHz): § 1.56-1.84 (m, 8H), 2.32-2.36 (m,
2H),3.65 (s, 1H), 6.62(d, 2H, J=8.0 Hz), 6.80 (t, 1H, J=7.9 Hz);
7.20 (t, 2H, J=7.9 Hz); IR (KBr): 3354, 2226 cm™~!; Mass: m/z
200 (M*).

Acknowledgements

The authors thank Prof. C. Devendranath Reddy, Sri
Venkateswara University, Tirupati, and CSIR, New Delhi, for
their interest and support.

References

[1] (a) P.T. Anastas, J.C. Warner, Green Chemistry, Theory and Practice,
Oxford University Press, Oxford, 1998;
(b) J. Clark, D. Macquarrie, M.A. Blackwell, Handbook of Green Chem-
istry & Technology, 2002;
(c) M. Eissen, J.O. Metzger, E. Schmidt, U. Schneidewind, Angew. Chem.
Int. Ed. 41 (2002) 414.

[2] A. Strecker, Ann. Chem. Pharm. 75 (1850) 27.

[3] Y.M. Shafran, V.A. Bakulev, V.S. Mokrushin, Russ. Chem. Rev. 58 (1989)
148.

[4] (a) L.M. Weinstock, P. Davis, B. Handelsman, R. Tull, J. Org. Chem. 32
(1967) 2823;
(b) W.L. Matier, D.A. Owens, W.T. Comer, D. Deitchman, H.C. Ferguson,
R.J. Seidehamel, J.R. Young, J. Med. Chem. 16 (1973) 901;
(c) R.M. Williams, Synthesis of Optically Active a-Amino Acids, Perga-
mon, Oxford, 1989;
(d) M.J. O’Donnell, Tetrahedron 44 (1988) 5253;
(e) R.O. Duthaler, Tetrahedron 50 (1994) 1539.

[5] (a) H. Groger, Chem. Rev. 103 (2003) 2795;
(b) B.A.B. Prasad, A. Bisai, V.K. Singh, Tetrahedron Lett. 45 (2004) 9565;
(c) 1.S. Fossey, C.J. Richards, Tetrahedron Lett. 44 (2003) 8773.

[6] For recent examples of imines with preactivation, see:
(a) D. Yraguchi, M. Terada, J. Am. Chem. Soc. 126 (2004) 5356;
(b) T. Soeta, K. Nagai, H. Fujihara, M. Kuriyama, K. Tomioka, J. Org.
Chem. 68 (2003) 9723,
(c) R.A. Fernandes, A. Stimac, Y. Yamamoto, J. Am. Chem. Soc. 125
(2003) 14133;
(d) S. Masumoto, H. Usuda, M. Suzuki, M. Kanai, M. Shibasaki, J. Am.
Chem. Soc. 125 (2003) 5634.
[7] For recent examples of imines with postactivation, see:
(a) R. Yanada, M. Okaniwa, A. Kaieda, T. Ibuka, Y. Takemoto, J. Org.
Chem. 66 (2001) 1283;
(b) Y. Yamamoto, K. Maruyama, T. Komatsu, W. Ito, J. Am. Chem. Soc.
108 (1986) 7786.
[8] (a) K. Mai, G. Patil, Tetrahedron Lett. 25 (1984) 4583;
(b) S. Harusawa, Y. Hamada, T. Shioiri, Tetrahedron Lett. 20 (1979)
4663.
[9] (a) A. Heydari, P. Fatemi, A.A. Alizadesh, Tetrahedron Lett. 39 (1998)
3049;
(b) S. Kobayashi, S. Nagayama, T. Busujima, Tetrahedron Lett. 37 (1996)
9221;
(c) S.K. De, R.A. Gibbs, J. Mol. Catal. A: Chem. 232 (2005) 123;
(d) S.K. De, J. Mol. Catal. A: Chem. 225 (2005) 169;
(e) S.K. De, R.A. Gibbs, Tetrahedron Lett. 45 (2004) 7407,
(f) J. Mulzer, A. Meier, J. Buschmann, P. Luger, Synthesis (1996) 123;
(g) S.K. De, Synth. Commun. 35 (2005) 653;
(h) S. Kobayashi, H. Ishitani, M. Ueno, Synlett (1997) 115;
(i) J.S. Yadav, B.V.S. Reddy, B. Eswaraiah, M. Srinivas, Tetrahedron 60
(2004) 1767.
[10] J.S. Yadav, B.V.S. Reddy, B. Eswaraiah, M. Srinivas, P. Vishnumurthy, New
J. Chem. 27 (2003) 462.
[11] E. Takahashi, H. Fujisawa, T. Yanai, T. Mukaiyama, Chem. Lett. 34 (2005)
318.
[12] S. Kobayashi, T. Busujima, S. Nagayama, Chem. Commun. (1998)
981.
[13] J.B. Randall, A.B. Michael, M.A. Evans-White, G.A. Lamberti, Environ.
Toxicol. Chem. 24 (2005) 87.
[14] Tonic Liquids cost 60—400USD/50g as against PEG which costs
23 USD/500 g.
[15] (a) V.N. Vasudevan, S.V. Rajender, Green Chem. 3 (2001) 146;
(b) A. Haimov, R. Neumann, Chem. Commun. (2002) 876;
(c) L. Heiss, H.J. Gais, Tetrahedron Lett. 36 (1995) 3833;
(d) S. Chandrasekar, Ch. Narsihmulu, S.S. Shameem, N.R. Reddy, Chem.
Commun. (2003) 1716;
(e) K. Tanemura, T. Suzuki, Y. Nishida, T. Horaguchi, Chem. Lett. 34
(2005) 576,
(f) T.J. Dickerson, N.N. Reed, K.D. Janda, Chem. Rev. 102 (2002)
3325,
(g) A. Kamal, D.R. Reddy, Rajendar, Tetrahedron Lett. 47 (2006) 2261.



	Polyethylene glycol in water: A simple and environment friendly media for Strecker reaction
	Introduction
	Results and discussion
	Experimental
	2-Anilino-2-phenylacetonitrile (Table 1; Entry 1)
	2-(4-Fluoroanilino)-2-phenylacetonitrile (Entry 2)
	2-(Benzylamino)-2-phenylacetonitrile (Entry 3)
	2-Anilino-2-(4-bromophenyl)acetonitrile (Entry 4)
	2-(4-Chlorophenyl)-2-(4-fluoroanilino)acetonitrile (Entry 5)
	2-Anilino-2-(4-methylphenyl)acetonitrile (Entry 6)
	N1-Cyano(4-methylphenyl)methyl-4-methyl-1-benzenesulfonamide (Entry 7)
	2-Anilino-2-mesitylacetonitrile (Entry 8)
	2-Anilino-2-(4-methoxyphenyl)acetonitrile (Entry 9)
	2-Anilino-2-(2,4-dimethoxyphenyl)acetonitrile (Entry 10)
	2-[4-(Allyloxy)phenyl]-2-anilinoacetonitrile (Entry 11)
	2-Anilino-2-(4-nitrophenyl)acetonitrile (Entry 12)
	(E)-2-Anilino-4-phenyl-3-butenenitrile (Entry 13)
	2-Anilino-2-(2-naphthyl)acetonitrile (Entry 14)
	2-Anilinoundecanenitrile (Entry 15)
	2-Anilino-2-phenylpropanenitrile (Entry 16)
	2-Anilino-2-(4-methylphenyl)propanenitrile (Entry 17)
	1-Anilino-1-cyclohexanecarbonitrile (Entry 18)

	Acknowledgements
	References


