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Entry Catalyst Amount of catalyst (mol %) | Time (min) | Yield References
1 Pr(OTf)3 10 600 89 De and Gibbs
2 Cu(OTf)2 2 360 89 Paraskar and Sudalai
3 ZrCl4 10 60 90 Raghu and Reddy
4 BiCl3 10 600 84 De and Gibbs
5 RuCl3 20 1200 74 De
6 Sc(0Tf)3 10 1200 88 Kobayashi et al.
7 La(NO3)-6H20 10 60 90 Narasimhulu et al.
8 Boric Acid 10 60 95 This work
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Synthesis of a-Aminonitriles via the Strecker Reaction
in the Presence of Boric Acid as a Catalyst

0 H3BO3 NH,
Aon s NN e ECN (cat) i i
- }: H e GNP oe Solvent, mild conditions o R /\ CN
(R_ec:ge;r:_eégl:) (amine source) (KCN) GO SANDERgES

(valuable building block)

Proposed Mechanism Boric Acid (H;BO;)

0 q OH
o Activation of carbonyl e Imine formation |
OH HOo—B~o0H
/\ {J' /OH I
)k o / —_— /\—B\ + NH;3 e OH
R OH *B(OH), " i ;
OH H + Mild and inexpensive
Boric acid activates the carbonyl Nucleophilic addition of NH, v Eco-friendly
via coordination. followed by dehydration. « Easy work-up
B o Cyanide addition Key Features
o Product release 0’ “OH .
o Simple procedure
'EHZ B(OH) B(""Clac')d i KCN )\ CN @ Short reaction time
- ) 3 catal yst
R/\CN “B(OH), B(OH), A High selectivity
and yields
Transferring of the product Nucleophilic addition of CN™ o Broad substrate scope
and regeneration of boric acid. to the imine.
: - e . < / A practical and green
0 Efficient » Mild conditions e« High yields < Green catalyst (0) approach for the synthesis

of a-aminonitriles

Sl 54 38 CenIBLS 5908 33 oy il W i gl Jyaior 3 JSC

entry R! R? R3 yield (%) of 4
a Phenyl H Phenyl 98
b n-butyl H Phenyl 90
c 4-Me-Phenyl H Phenyl 97
d 2-Furyl H Phenyl 95
e Cinnamyl H Phenyl 98
f n-butyl Ethyl Ethyl 82
g Phenyl Ethyl Ethyl 90
h 4-Me-Phenyl Ethyl Ethyl 85
i 2-Furyl Ethyl Ethyl 80
j Cinnamyl Ethyl Ethyl 88
k 4-MeO-Phenyl Ethyl Ethyl 91
1 Phenyl Benzyl Benzyl 94
m i-Propyl Benzyl Benzyl 94
n 4-Me-Phenyl tert-butyl H 84
0 Cinnamyl tert-butyl H 88
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Compound 4a:
1H NMR (500 MHz. CDCI3): d =4.1 (br s« IH. NH). 5.4 (s¢ 1H) 6.5-6.8 (m. 5H) 7.1-7.8 (m. 5H); 13C NMR
(125 MHz.CDCI3): d =48.2.114.3.117.8.128.2. 128.3.129.2. 131.4. 145. 5 .
Compound4d:
1H NMR (90 MHz. CDCI3): d = 4.1 (br s. 1H: NH). 5.4 (s« 1H). 6.3-6.5 (m. 3H). 7.1-7.8 (m. 5H). 13C NMR
(125 MHz. CDCI13): d =47.3.102.3.113.8. 114.6.116.1. 118.0. 130.0. 133.4. 139.0. 147.8.

Compound 4e:
1H NMR (500 MHz. CDC13). d = 3.9(br s« 1H. NH)‘ 5.0 (ds J=4.5 Hz. ZH)a 6.3 (dds J=7.8 Hz.4.5 Hz. IH)s

6.9 (d. J = 7.8 Hz. 2H). 6.1-6.8 (m. SH) 7.1-7.8 (m. 5H); 13C NMR (125 MHz. CDCI3): d = 46.4. 114.3. 117.0.

118.6.119.9.126.0.127.1.129.3.131.1.132.0. 135.2. 146.2

Compound 4i:
1H NMR (90 MHz. CDCI3): d = 1.1 (t. J = 8.7 Hz. 6H)2.5 (q. J = 8.7 Hz. 4H= 2.0 Hz. 1H); 13C NMR (125

MHz.CDCI3): d=11.2.48.2.52.0.96.3.106.3.145.0. 153 .4

S5 A

slaseadl (uds iz Gyb 5l b siel 0m )8 il lalo e S5 s sl ey g Lol gy S0 Lo e o
blze 555l Gl alosls anvgs el )I57 o5 B S lgie 4 Sy gl Sl osliiul b ol ey 5 Gl b calises
Lo )55k 3y, 5 ool llaz oliss (2STy los Yl (6,556 Glanily qom e 5 0131 595U wiile g0k
Syge Sy ol eonlnle el 5350 (LB slagts; 5 M G Ll S 5o sl Sojg e oonl 2 ogdle 81y S
Sy el Jlia cord aslllas sl 4z g5 3 90 5 (ages oolital


http://www.ieaj.ir/

£ -¥. upa\\c'b Ol 9 5le FY ol ¢ soxh g 5 (oo S A
ISSN: 2588-2805
http://www.ieaj.ir

&=y
[1] (a) Chakraborty« T. K.; Reddy« G. V.; Hussain¢ K. A. Tetrahedron Lett. 1991« 32¢ 7597; (b) Leblanc« J.; Gibsons
H. W. Tetrahedron Lett. 1992¢ 33¢ 6295
[2] Duthaler« R. O. Tetrahedron 1994« 50« 1539
[3] Heydari« A.; Fatemi¢ P.; Alizadeh¢ A.-A. Tetrahedron Lett. 1998¢ 39¢ 3049
[4] Kobayashi« S.; Nagayama:« S.; Busujima¢ T. Tetrahedron Lett. 1996¢ 37¢ 9221,
[5] De¢ S. K.; Gibbs¢ R. A. J. Mol. Catal. A: Chem. 2005:232.


http://www.ieaj.ir/

