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Abstract

Neat non-volatile amines react efficiently with various aromatic
aldehydes in the absence of any catalyst, to give imines. The reactions
did not require any additives and were effective for a wide range of
amines.
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Introduction

Imines are one of the important
substrates in organic and medicinal chemistry,
as various type of amines can be prepared
from this sort of substrates directly. Imines
have been discovered to have a wide spectrum
of biological activities such as lipoxygenase
inhibition, anti-inflammatory1 and anti-cancer
behavior.2 Furthermore, they are used as
versatile components in the formation of
optically active α-alkyl aldehydes,3 in the
preparation of secondary amines by hydro-
genation,4 in nucleophilic addition with
organometallic reagents5 and in cycloaddition

reactions.6

In most of the reports, titanium
(Ti(IV)) based reagents7 has been mentioned
for the preparation of N-(tert-butylsulfinyl)
imines. Other reagents, such as copper (II)
sulphate,7,8 magnesium sulphate/pyridinium
p-toluenesulfonate,9 cesium carbonate,10

yeterbium(III) triflate,11 and potassium
hydrogen sulphate12 are also shown in literature
to accomplish this conversion. Although,
several reagents are reported to achieve this
transformation, different methods are needed
to develop the process in order to overcome
the current difficulties reported in literature.
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Experimental

Nuclear Magnetic Resonance spectra
were recorded on Varian 300 and 75 instruments
respectively. All  H NMR experiments are
reported in δ units, parts per million (ppm) and
were measured relative to the signals for
residual chloroform (δ 7.26 ppm) in the
deuterated solvents. LCMS were recorded
using a Micromas-Quattro microTM API
instrument. Infrared spectra were recorded
using a Perkin-Elmer Spectrum 100 FTIR
spectrometer. All new compounds were
characterized by IR, NMR and mass
spectroscopic analysis.

General procedure for the synthesis of N-
(tertbutylsulfinyl)imines (3):

To a stirred solution of aldehyde 1 (1
mmol) in EtOH (1 mL) was added 2-methyl-
2-propanesulfinamide 2 (1.5 mmol) under N2

atmosphere and the reaction mixture was
heated to 60-70°C. After, it was cooled to room
temperature and washed with EtOAc. The
solvent was evaporated under reduced
pressure to obtain a crude mass which was
purified by chromatography over silica gel
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R = 3-methoxyphenyl, 2,4,6-trimethoxyphenyl, 4-tert-butylphenyl, 1H-indole-3-yl,
4-trifluoromethylphenyl, phenyl, 4-methoxyphenyl

(Hexanes-Ethyl acetate system) to afford
compound 3.

N-(3-methoxybenzylidene)-2-methylpropane-
2-sulfinamide (3a)

IR (neat, cm-1): 2956, 1610, 1534,
1268, 1227, 1170,; 1H NMR (CDCl3, 300 MHz):
δ = 1.24 (s, 9H), 3.81 (s, 3H), 7.02-7.05 (m,
1H), 7.24-7.38 (m, 3H), 8.45 (s, 1H); 13C NMR
(CDCl3, 75 MHz): δ = 22, 55, 57, 113, 118,
122, 129, 135, 159, 162; MS (m/z) [M++H]:
240.

2-methyl-N-(2,4,6-trimethoxybenzyli-
dene)propane-2-sulfinamide (3b)

1H NMR (CDCl3, 400 MHz): δ = 1.26
(s, 9H), 3.86 (s, 9H), 7.07 (s, 2H), 8.53 (s,
1H); 13C NMR (CDCl3, 75 MHz): δ = 22, 56,
57, 106, 129, 141, 153, 162; MS (m/z) [M++H]:
300.

N-(4-tert-butylbenzylidene)-2-methylpropane-
2-sulfinamide (3c)

1H NMR (CDCl3, 300 MHz): δ = 1.28
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(s, 9H), 1.40 (s, 9H), 7.45 (d, J = 8.4 Hz, 2H),
7.78 (d, J = 8.4 Hz, 2H), 8.45 (s, 1H); 13C
NMR (CDCl3, 75 MHz): δ = 22, 31, 35, 57,
125, 129, 131, 156, 162; MS (m/z) [M++H]:
266.

N-((1H-indol-3-yl)methylene)-2-methylpro-
pane-2-sulfinamide (3d)

1H NMR (CDCl3, 300 MHz): δ = 1.35
(s, 9H), 7.34-7.38 (m, 2H), 7.41-7.42 (m, 1H),
7.54 (d, J = 2.7 Hz, 1H), 8.26 (dd, J = 2.7, 8.7
Hz, 1H), 8.65 (s, 1H), 9.67 (s, 1H); 13C NMR
(CDCl3, 75 MHz): δ = 22, 57, 111, 115, 122,
122, 123, 124, 133, 137, 156; MS (m/z) [M++H]:
248.

2 - m e t h y l - N - ( 4 - ( t r i f l u o r o m e t h y l )
benzylidene)propane-2-sulfinamide (3e)

1H NMR (CDCl3, 300 MHz): δ = 1.25
(s, 9H), 7.25 (d, J = 8.0 Hz, 2H), 7.89 (d, J =
9.0 Hz, 2H), 8.62 (s, 1H). 13C NMR (CDCl3,
75 MHz): δ = 22, 57, 120, 120, 130, 132, 151,
161.

N -b en z y l i d en e -2 -m e t h y l p ro p a n e -2 -
sulfinamide (3f)

1H NMR (CDCl3, 300 MHz): δ= 1.09
(s, 9H), 7.19-7.28 (m, 3H), 7.58-7.73 (m, 2H),
8.54 (s, 1H). 13C NMR (CDCl3, 75 MHz):  δ
= 21, 57, 128, 128, 131, 133, 162.

N-(4-methoxybenzylidene)-2-methylpropane-
2-sulfinamide (3g)

1H NMR (CDCl3, 400 MHz): δ= 1.11
(s, 9H), 3.71 (s, 3H), 6.78 (d, J = 8.8 Hz, 2H),

7.71 (d, J = 8.8 Hz, 2H), 8.42 (s, 1H). 13C
NMR (CDCl3, 100 MHz): δ = 22, 54, 57, 113,
126, 130, 161, 162.

References

1. Hadjipavlou-litina, D. J. and Geronikaki,
A. A., Drug Design Discov., 15, 199
(1996).

2. Vicini, P., Geronikaki, A., Incerti, M.,
Busonera, B., Poni, G., Cabras, C. A.  and
Colla, P. L. Bioorg. Med. Chem., 11,
4785 (2003).

3. Bergbreiter, D. E., M. Newcombe, M.,
Asymmetric Synthesis, Vol. 2A, J. D.
Morrison (Ed.), p. 243. Academic Press,
Orlando, FL, (1983).

4. Schellenberg, K. A., J. Org. Chem., 28,
3259 (1963).

5. Kuznetsov, V. V., Pal’ma, A. R., Aliev, A.
E., Varlamov, A. V and Prostakov, S., Zh.
Org. Khim., 127, 1579 (1991).

6. Tsuge, O. and Kanemasa, R. Adv.
Heterocycl. Chem., 45, 231 (1989).

7. (a) Mukade, T., Dragoli, D. R., Ellman, J.
A. J. Comb.Chem., 5, 590-596, (2003).
(b) Collados, J. F., Toledano, E., Guijarro,
D. Yus, M. J. Org. Chem. 77, 5744-5750,
(2012); (c) Liu, G., Cogan, D. A., Owens,
T. D., Tang, T. P., Ellman, J. A. J. Org.
Chem. 64, 1278-1284 (1999).

8. (a) Cogan, D. A., Liu, G., Ellman, J. A.
Tetrahedron, 55, 8883-8904, (1999),
(b) Dong, P., Zhouyu, W., Siyu, W., Yu,
Z., Jian, S. Org. Lett., 8, 5913-5915,
(2006).



9. (a) Liu, G., Cogan, D. A., Ellman, J. A. J.
Am. Chem. Soc., 119, 9913-9914, (1997).
(b) Vergote, T., Nahra, F., Welle, A.,
Luhmer, M., Wouters, J., Mager, N.,
Riant, O., Leyssens, T. Chem. Eur. J., 18,
793-798, (2012). (c) Ruan, S-T., Luo, J-
M., Yu, D., Huang, P-Q. Org. Lett., 13,
4938–4941 (2011).

10. (a) Higashibayashi, S., Tohmiya, H., Mori,

T., Hashimoto, K.,  Nakata,  M. Synlett,
457-460, (2004);  (b) Chandrasekhar, S.,
Pendke, M., Muththe, C.; Akondi, S. M.,
Mainkar, P. S. Tetrahedron. Lett., 53,
1292-1295 (2012).

11. Jiang , Z.Y., Chan, W. H., Lee, A. W. M.
J. Org. Chem., 70, 1081–1083 (2005).

12. Huang, Z., Zhang, M., Wang, Y., Qin, Y.
Synlett, 8, 1334-1336 (2005).

22 Ultra Chemistry Vol.11(1), (2015).


