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Synthesis of primary amines by one-pot reductive amination of aldehydes
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ABSTRACT

We report here a novel, one-pot, two-step reductive Amination of aldehydes for the atom economical synthesis of
primary amine. The Amination step has been carried out with the hydroxyl ammonium chloride and does not require
the use of a base. In the subsequent reduction step, a stanous chloride has been used. The operational simplicity, the
short reaction times, and the mild reaction conditions add to the value of this method as a practical alternative to
the reductive Amination of aldehydes
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INTRUDUCION

Primary amines are important in view of their apglion in a Varity of chemical industry sectorsnbe their
introduction processes are of great interest. Thesgpounds are used for the development of phanmiaaets’ and
fine chemicals. Among the amines, primary aminesthe most useful; however, their synthesis islehging
because of their high reactivity.

Various methods allow the preparation of primaryirees. Among those, reductive Amination is the most
extensively used. This method, which has been krnfowa long time, is based on the conversion oélajdies in to
oxime followed by a reduction step.

Primary amines can be selectively synthesized byréduction of corresponding oxime using low-cdaahsous
chloride. Here in, we report a new, efficient, gu-route to primary amines. It is carried out thamol at reflux
temperature.

MATERIALSAND METHODS

General: All the reagents were obtained commercially (S fimdia) and used with further purification. Megi
points were determined by open capillary methodk IRispectra (in KBr pellets) were recorded on &iReEImer
FTIR spectrophotometéd NMR (CDCkL 400 MHz)and®C NMR (DMSO-@, 100.6 MHz) were recorded on
spectrometer TMS as internal standard (chemicditssland ppm). Mass spectra were recorded on a VG
micromass70-70H instrument. The purity of the commus was checked by TLC on silica gel plates using
mixture of n-hexane and ethyl acetate.
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General procedurefor the preparation of amines:

To a stirred solution of aldehyde (1.0 eq) in etigd®0 mL) was added hydroxyl amine hydrochloride(eq). The
resulting reaction mixture was stirred at rt foh.3Then, added stannous chloride hydrate (3.0 eg)added and
refluxed for 15 min. After completion of the reaxtj solvent was concentrated under reduced peedsuget a
crude residue. The residue was basified with 2N Na0lution and extracted with ethyl acetate, dogdr NaSO,
and concentrated in vacuum to afford pure compound

Synthesis of (3-methylisoxazol-5-yl) methanamine( 2a)

IR (KBr, cm®): 3445.64, 2893.02, 2661.68, 2580.66, 1618.0, H851516.81, 1416.95, 1380.44, 1322.41,
1252.23, 1142.91, 1082.51, and 100981 NMR (400 MHz, DMSO ¢) &: 8.80 (br s, 3H), 6.51 (s, 1H), 4.20 (s,
2H), 2.25 (s, 3H)**C NMR (100.57 MHzDMSO d;) &: 165.20, 159.84, 105.20, 33.79, 10.96. MS: 99.461#4 =
113.1, [(M+H]).

Synthesis of 7-(aminomethyl)-2H-chromen-2-one (2b)

IR (KBr, cm): 3425, 3001.8, 1724.75, 1623.66, 1108.23 and62581 NMR (300 MHz, DMSO ¢) §: 8.64 (s,
1H), 8.08 (dJ = 9.3 Hz, 1H), 7.76 (d] = 9.3 Hz, 1H), 7.58 (s, 1H), 7.47 (d4,= 1.5 Hz,J, = 8.1 Hz, 1H), 6.52 (d,
J = 9.3 Hz, 1H) 4.196 (s, 2H}3C NMR (100.57 MHz,CD;OD+NH,OH) &: 164.3, 155.5, 149.6, 146.6, 130.2,
125.7,119.3, 116.6, 116.4, 46.71. LMS: 98.560¥ £ 176.0, [(M+H)]).

Synthesis of quinoline-5-ylmethanamine(2c)

IR (KBr, cm): 3422.90, 2978.60, 2787.10, 2617.16, 1635.86, 1601.460.98, 1528.54, 1370.93, 1306.51, and
812.33."H NMR (400 MHz, DMSO-¢) &: 9.10 (d,J = 3.6 Hz, 1H), 8.89 (d] = 8.0 Hz, 1H), 8.52 (br s, 3H), 8.19
(d,J = 8.4 Hz, 1H), 7.94 () = 7.8 Hz, 1H), 7.85-7.80 (m, 2H), 4.60 (= 5.6 Hz, 2H)*C NMR (100.57 MHz,
DMSO-d;) 6: 146.32, 140.68, 140.33, 132.65, 132.17, 130.28,6D, 123.55, 121.93, 38.16. MS: 96.12 #z(=
159.1 [(M+HT.

Synhesis of 2-(4-(trifluoromethyl) phenyl ethanamine (2d)

IR (KBr, cm'): 3459.71, 2997.05, 1602.01, 1484.68, 1472.128 8% 1165.54, 1129.59, 1117.94, 1069.49, and
822.34."H NMR (400 MHz, DMSO-g) &: 8.14 (br s, 3H), 7.70 (d,= 8.0 Hz, 2H), 7.51 (d] = 7.6 Hz, 2H), 3.09-
2.98 (m, 4H).*C NMR (100.57 MHz,DMSO-d;) &: 142.42, 129.57, 128.36, 127.88, 127.56, 127.246,92,
125.65, 125.34, 125.30, 122.95, 120.25, 32.55. 3746 % (Wz = 190.1 [(M+H]".

Synthesis of 2-(4-bromo-2(trifluoromehoxy) benzyl) isoindoline-1,3-dione(2€)

IR (KBr, cm?): 3459.71, 2997.05, 1602.01, 1484.68, 1472.128 % 1165.54, 1129.59, 1117.94, 1069.49, and
822.34."H NMR (400 MHz, DMSO-g) &: 8.14 (br s, 3H), 7.70 (d,= 8.0 Hz, 2H), 7.51 (d] = 7.6 Hz, 2H), 3.09-
2.98 (m, 4H).*C NMR (100.57 MHz,DMSO-¢;) &: 142.42, 129.57, 128.36, 127.88, 127.56, 127.246,92,
125.65, 125.34, 125.30, 122.95, 120.25, 32.55. 3746 % (Wz = 190.1 [(M+H]".

Synhesis of (6-fluoropyridine-3-yl) methanamine(2f)

IR (KBr, cmi'): 3434.60, 3092.80, 3053.68, 255.028, 1614.507 627 1291.01 and 1105.0'H NMR (400 MHz,
DMSO-d;) &: 8.50 (br s, 3H), 8.35 (d,= 2.0 Hz, 1H), 8.18-8.13 (m, 1H), 7.28-7.26 (m)1#10-4.06 (m, 2H)"*C
NMR (100.57 MHz, RQO) &: 164.53, 162.12, 147.53, 147.40, 143.67, 143.98,68, 126.65, 110.58, 110.23, 39.53.
MS: 99.11 % vz = 127.0 [(M+H)]".

Synhesis of 2-(2-ethylthiozol-4-yl) ethanamine(2g)

IR (KBr, cm'): 3437.90, 2866.62, 2466.97, 1602.84, and 1513H MR (400 MHz, DMSO-¢) &: 8.06 (br s, 3H),
7.32 (s, 1H), 3.14-3.06 (m, 2H), 3.00-2.95 (m, 49 (t, J = 7.6 Hz, 3H)*C NMR (100.57 MHz, DMSO- &:
176.22, 145.85, 118.38, 37.49, 26.55, 24.42, 13M8: 98.95 % vz = 157.0, [(M+H]").

Synhesis of benzo [d] oxazolo-4 ylmehanamine(2h)

IR (KBr, cm'): 3436.62, 3148.68, 3068.86, 2849.93, 1681.42,71065 1593.56, 1499.08, 1450.01, 1388.12,
1290.30, 1231.46, and 1048.46. NMR (400 MHz, DMSO-¢) 5: 7.6 (br s, 1 H), 7.09 (s, 1H), 6.74 Jt= 7.8 Hz,
4H), 6.56 (dJ = 7.6 Hz, 1H), 6.33 (d] = 7.6 Hz, 1H), 4.43 (s, 2H}°C NMR (75 MHz, TFA)5: 148.00, 143.99,
129.12,119.93, 118.19, 112.40, 108.65, 41.15. 9281 % (z = 149.1 [M+H]".
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Synthesis of (3-(mehylhio) phenyl) methanamine(2i)

IR (DCM, cmi'): 336.046, 2910.80, 2643.94, 1591.83, 1472.014D% 1311.59, 1209.40, 1098.02, 1085.85,
966.95, 956.25, 780.63, and 697.86.NMR (400 MHz, DMSO-g¢) &: 7.25-7.21 (m, 2H), 7.08 (dd, = 1.4 Hz,J,

= 7.8 Hz, 2H), 3.68 (s, 2H), 2.46 (s, 3H), 2.044#H)..”*C NMR (100.57 MHz, CDG) &: 143.6, 138.54, 128.88,
125.06, 124.74, 123.74, 46.17, 15.64. LC-MS: 9848@n/'z = 154.0 [M+H]".

RESULTSAND DISCUSSION
The synthesis of primary amines from the correspandldehydes was carried out in two successiyesste
CONCLUSION

This convenient method, which was used at reflimperature and atmospheric pressure, should prosfelusr
the synthesis of Varity of primary amines from &lgaes of various structures
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