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Abstract: A facile, efficient, concise, cost-effective, and scalable synthesis of thalidomide in high overall yield (61%) is
presented. The present invention Preparation of Thalidomide which comprises, reacting Phthalicanhydride with L-
glutamine to give N-phthaloyl L-glutamine, which is further subjecting to cyclization reaction in the presence of
pivaloylchloride to give Thalidomide.
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lINTRODUCTION:

Thalidomide (2-(2, 6-dioxo-3-piperidyl) isoindoline-1,
3-dione, 2) was developed as a safe alternative to
barbiturates in the late 1950s in Germany.1 Its
notorious human teratogenic effects, i.e., severe
congenital abnormalities in babies born to mothers
using it for morning sickness and phocomelia, led to its
withdrawal in 1963.2 Interest in thalidomide was
initially rekindled in the mid-1960s after approval by
the FDA, United States in 1998, because of its effect on
(ENL). Interest in the agent was reawakened after
thalidomide was found clinically effective in the
treatment of erythema nodosum leprosum (ENL) 3 and
in the treatment of HIV wasting syndrome and various
cancers.4,5 Mechanistic studies of its ENL activity
demonstrated an anti-TNL-α action.6 Specifically,
thalidomide enhances the degradation of tumor
necrosis  factor-α (TNF-α )  RNA  and,  thereby,  lowers
its synthesis and secretion.7,8 It  is  now apparent  that  it
has anti-inflammatory properties in other diseases, such
as  in  the  treatment  of  severe  aphthous  stomatitis,
cancer, Bechet’s disease, graft-versus-host disease
(GVHD), some infestations of HIV infection,
and,possibly,malignancies.9,10 It is a classically quoted
example of a drug developed as a racemate in which
only one isomer, the S-isomer, carries the negative side
effect,teratogenicity.11,12 It  has  been  shown  that  the

strongly acidic hydrogen atom at the stereogenic center
of thalidomide rapidly epimerizes under physiological
conditions at pH 7.4, 37 °C, rendering bioassay of
enantiomers difficult due to chiral lability in vitro and
in vivo.13 Syntheses of thalidomide have been well
documented in literature.14

     The mechanisms underlying thalidomide’s diverse
action, together with identification of the active
species,  remains  an  area  of  intense  research.  The
compound is more active in vivo than would be
predicted from its potency in vitro studies.15, 16

CHEMISTRY:
L-Glutamine was chosen over isoglutamine because of
cost and the desire for racemic material. N-Phthaloyl-
L-glutamine (1) was prepared by treatment of L-
glutamine and phallicanhydride with Dimethyl
formamide was heated for 3 hours, and concentrated
dimethylformamide under vacuum, to afforded N-
Phthaloyl-L-glutamine a 72 % yield of 1 as a white
powder. During the acidification, the reaction mixture
is ensuring solidification of the product. This material
requires no purification. Use of N-Phthaloyl-L-
glutamine produces chirally pure 1 and was confirmed
by conversion of the material to (S)-thalidomide using
the previously published cyclization method of Casini
and Ferappi.17,18 The cyclization of 1 is accomplished
using pivaloylchloride and triethylamine in ethyl
acetate. A stirred mixture of 1 and pivaloylchloride (1.2
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equiv) in the presence of triethylamine (2.0 equiv) in
ethyl acetate is heated to reflux for 2 hours...
Thalidomide crystallizes out of the reaction mixture
during reflux. The cooled reaction mixture is filtered to
produce an 85-90% yield of thalidomide as a white
solid. In conclusion, a synthesis was developed which
fulfilled our initial requirements of readily available
starting materials no purifications and good yield. The
basic premise of objective was too tried different a
number of bases were studied given table 1. As shown
below, but comparison this cyclisation using the
reagent was more effective yield and purity.

EXPERIMENTAL SECTION:
All reactions were run under a nitrogen atmosphere
unless otherwise noted. All of the final compounds
synthesized were characterized by 1H and 13C NMR
and melting point for solids.

N-Phthaloyl-L-glutamine (1). :To stirred solution of
dimethylformamide (15 mL) and L-glutamine (5.0 g,
0.034 mol), slowly heated to 40-45 °C to the resulting
solution added phalicanhydride (5.0 g, 0.033 mol) and
heated to 90-95 °C.Stirred for 3 hr at this temperature,
cooled to 65 °C, and distilled dimethylformamide
under vacuum. Add water and adjust the pH 1-2 with
6N  HCl,  Stirred  for  2  hrs  at  15  °C.  Filtered,  washed
with chill water. Dried to get N-Phthaloyl-L-glutamine
6.75 g (72%) of 1 as a white powder: mp 169-171 °C.

1H NMR (dmso-d6) δ: 13.20 (br s, 1 H, COOH), 8.05-
7.75 (m, 4H, Ar), 7.22(s,  1H, CONH2), 6.72(s, 1H,
CONH2), 4.72 (dd, 1H,CH), 2.50-1.95  (m, 4 H,
CH2CH2 ), 2.15-2.00 (m, 1 H, CH2 ); 13C NMR (dmso-
d6) δ 173.0, 170.4, 167.3, 134.7, 131.2, 123.3, 51.2,
31.3, 23.9:
IR in KBr(Cm-1):: 3448,3333,3279,2920, 1776, 1708,
1651,1601,1396,1253,1113,1038,718.
Mass m/z = 277 (M +).

Thalidomide (2). A stirred solution of N-Phthaloyl-L-
glutamine (1) (5.0 g 0.018 mol) in ethyl acetate (40
mL) and triethylamine (3.6 g, 0.035 mol) at ambient
temperature.  The  solution  was  cool  to  0-5  °C,  added
pivaloylchloride (2.6 g 0.021 mol). The resulting
solution  was  stirred  for  1  hr  at  0-5  °C  and  slowly
heated to reflux for 2 hrs, the reaction mixture was cool
to  room  temperature.  The  reaction  slurry  was  filtered
and solid was washed with water (50 ml) and followed
by chilled acetone (25 mL). The solid was air-dried and
then dried in vacuum (60 °C, <1 mmHg) to afford 3.91
g (85 %) of the product as a white powder: mp 273-275
°C:
1H NMR (dmso-d6) δ11.13 (s, 1 H, NH), 8.03-7.80 (br
s, 4H, Ar), 5.18 (dd, 1 H, CHCO), 2.96-2.85
(m,1H,CH2CO), 2.63-2.47(m,2H,CH2CH2), 2.09-
2.05(m, 1H, CH2):
13C NMR (dmso-d6): δ 173.2, 170.2, 167.6, 135.3,
131.7, 123.8, 49.5, 31.4, 22.5:
IR in KBr (Cm-1):
3193,3097,2912,1772,1709,1610,1471,1385,1259,1197
,728
Mass m/z = 259 (M +).

1H  NMR  and 13C NMR Spectral Pattern for the
Compounds 1 & 2.: In the 1H NMR spectrum of
thalidomide, the four protons of the aromatic ring
resonate as a symmetrical multiplet at δ 7.82. The
signal from H- 1 δ appears as a doublet of doublets (J =
5.4 and 12.8) at δ 5.18. The remaining four protons on
the piperidinedione ring appear as three sets of
multiplets at δ 2.08, 2.55, and 2.88. The amine proton
resonates as a broad singlet at ca. δ11.13. In the 13C
NMR spectrum of thalidomide three signals at δ 173.2,
170.2, and 167.6 attributable to the four carbonyl
carbon atoms and three signals at 135.3, 131.7, and
123.8 attributable to the six aromatic carbon atoms are
clearly discernible. The three remaining carbon atoms
of the piperidinedione ring resonate at 49.5 (C-1), 31.4
(C-5), and 22.5 (C-6), respectively.
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Reagents:  (a) L-glutamine / dimethylformamide   (b)  pivaloylchloride, Et3N/Ethyl acetate.

H

Table 1. Using different bases.
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