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ABSTRACT

In this study, a simple and efficient method for the synthesis of various amines via the
reductive amination of carbonyl compounds has been developed. The reaction was carried
out at room temperature using anilines, aldehydes, or ketones, with tartaric acid as a green,
inexpensive, and non-toxic catalyst, in the presence of sodium borohydride (NaBH.) as
the reducing agent. Tartaric acid plays a key role both in the formation of the imine
intermediate and in facilitating its reduction to the corresponding amine. This method
exhibits high yields and tolerates a wide range of substrates, including aromatic and
aliphatic amines, as well as various aldehydes and ketones. The synthesized amines were
characterized using FTIR and H NMR spectroscopy. The approach offers several
advantages, such as high efficiency, mild reaction conditions, avoidance of hazardous
reagents, and minimized by-product formation. The findings of this study highlight tartaric
acid as an effective and sustainable catalyst for reductive amination under mild conditions.
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EtOH , r.t

R1

R4, Ry = H, alkyl, aryl
R3 = alkyl, aryl

325851 2o g gl S,0,5 B I8 )| S8y el it 11 ) b
@B g Y
oolaw! 0590 2 Lo Olgo —V-Y
oo oAl el sl (gl 5 Ll Merck SboS SIYL osls 4z 0 b Giaghs cpl (o colaiul 550 adsl olge alS
0,8 ]S eolatul 5l gias olge den
ooliiwl 050 sl olSiws —-Y-Y

CM™ 0,28 0 FT-IR ol .o sslaxul Electrothermal 9100 olXws 5l aos 51,3 wd blis (6 15 o3l cp>

LR 64912C Juw yoll11sS 55 45,58 Jso o5 b KBE o, 51 oolicia g, b oY CM7) (S,Sa5 & jus L Fe o~ e s

\OF



sbo pb (sog0x0 9y y92 3w 9 el (50,6 bwgi 10 g )5 Ol 5 (LdalS (30,5 18 el

(TMS) (b Jutal 5 (3o 5 sl 31 (625 0 00 b (H-NMRY) (555,008 ais ubolisin iy il ol s &
el sas <5 CDClz o> ,o Bruker Avance 1 sKws g 361 sl ;0 §2 - MHZ o 03 L

Sl S )66 yguizr 50 (ol Soliiidan i 0908 (g, ~T-Y

Jse o VIO (a5 +INY) T s (oo VY ccilisie sloosaal] Jgo hoo V 5l oglies el litioe jiiw g
oo g Jobl P> i (deo B p3 ¢ ()5 <1+ 1) a0l 6,6 S 5JU Jgo (oo 1T 5 (235 212 0V) Sy y0e0 590 oo
i (ViF) o b olial sl — 1i%a-N Pl 0 TLC jlaslanal b .ad 03) w55 oo YO b 5 o baoma
il Gy S gileg ) lawgs 0o 50 Jyame 5 955 (oo yeird o P 25Ty plal 5l g 0 gy 2 (25T
23,5 oo

gl 3,055 Cand G651 jguin 10 b ool wiliiiion 31 (B 1 b goold

o & Jols mls g wins gloles TH-NMR g FT-IR xivcil gl os, 65,8 4 b oud asli slaos ol 3
bl 2

ot (2359 (oS g0-F)-N

R :
H
HsCO

bl (o5 oS 520 ¥) N S 5 s Lo

FT-IR (cm™, KBr): 3395 cm™(N-H), 1441-1603 cm™* (C=C Aromatic), 1243, 1030 cm™ (C-O-
C), 817 cm™,

IH NMR (400, MHz, CDCls), § (ppm): 3.84 (s, 3H, OCHs), 3.99 (s, 1H, NH), 4.29 (s, 2H,
CHy), 6.68 (dd, J= 7.6, 1.0 Hz, 2H, Ar-H), 6.76 (tt, J= 7.2, 1.0 Hz, 1H, Ar-H), 6.93 (dt, J=8.8,
2.0 Hz, 2H, Ar-Hy, 7.23 (m, 2H, Ar-H), 7.33 (d, J= 8.4 Hz, 2H, Ar-H).
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FT-IR (cm™, KBr): 3420 cm™(N-H), 1429-1601 cm™ (C=C Aromatic), 1507, 1345 cm™ (-
NOy), 746 cm™.

IH NMR (400, MHz, CDCls), § (ppm): 4.30 (s, 1H, NH), 4.51 (s, 2H, CH>), 6.61 (dd, J= 7.6,
0.8 Hz, 2H, Ar-H), 6.78 (tt, J= 7.4, 0.8 Hz, 1H, Ar-H), 7.18-7.23 (m, 2H, Ar-H), 7.56 (d, J=
8.8 Hz, 2H, Ar-H),8.21 (d, J= 8.8 Hz, 2H, Ar-H).
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FT-IR (cm™, KBr): 3400 cm™(N-H), 1498-1596 cm™ (C=C Aromatic).

IH NMR (400, MHz, CDCls), & (ppm): 4.53 (s, 2H, CH2), 4.90 (s, 1H, NH), 6.71-6.74 (m, 2H,
Ar-H), 6.79 (tt, J= 7.2, 1.0 Hz, 1H, Ar-H), 7.22-7.26 (m, 2H, Ar-H), 7.51-7.56 (m, 3H, Ar-H),
7.85-7.90 (m, 4H, Ar-H).
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FT-IR (cm, KBr): 3358 cm(N-H), 1346-1601 cm™ (C=C Aromatic), 2976 cm™ (-CH3), 731,
699 cm™,

IH NMR (400, MHz, CDCls), § (ppm): 1.52 (d, J= 6.4 Hz, 3H, CHs), 4.67 (s, 1H, NH), 4.88
(q, J= 6.6 Hz, 1H, CH), 6.70-6.73 (m, 2H, Ar-H), 6.80-6.89 (m, 1H, Ar-H), 7.20-7.24 (m, 2H,
Ar-H) 7.27-7.37 (m, 1H, Ar-H) 7.38-7.67 (m, 4H, Ar-H).
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