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(b yomne) Cansga 9,51

(ppm)): 14.2, 14.6 (4CHs), 60.9 and 62.6 (40CH,),
100.7 (C-C=C), 143.6 (C=C), 164.2 and 168.0
(C=0); Anal. Calc. for C;sH,3NOg: C, 54.08; H,
5.96; N, 3.94, Found: C, 54.15; H, 6.05; N, 3.98.

(13a) &l logd( g fiog pii= ¥ ko e
5 VW °C LYY ga‘)d._lc&l_g&_s))))’dﬁ_lg u_.S)?ual

o o (sLaodls 5 (g pmic 456 45 A Faw oy Ve 33

sl 5 Gygo &
FTIR (KBr, Vpay, cm™): 1742 (C=0 ketone), 1632,
1685 (C=0 ester); '"H NMR (300 MHz, CDCl;, &y
(ppm)): 3.68, 3.81 (6H, 2s, OCH3), 7.15 (1H, s, CH
olefin), 8.04 (2H, d, *Jyy=4.3 Hz, Ar-H), 8.33 (2H,
d, *Juy=4.3 Hz, Ar-H); >C NMR (75 MHz, CDCl;,
8¢ (ppm)): 52.7 and 53.4 (20CH,), 124, 129, 133,
139 (arom), 131 (C=CH), 150 (CO-C=CH), 162.9
and 164.1 (C=0 ester), 190.7 (C=0 ketone); Anal.
Calc. for C;3H;NO;: C, 53.25; H, 3.78; N, 4.78,
Found: C, 52.99; H, 3.71; N, 4.66.
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FTIR (KBr, vy, cm’): 1742, 1685 (C=0); 'H
NMR (300 MHz, CDCl;, 8y (ppm)): 3.79, 3.81
(12H, 2s, OCH3), 5.82 (2H, s, CH), 11.66 (1H, br s,
NH); *C NMR (75 MHz, CDCl, 8¢ (ppm)): 52.2
and 53.2 (40CH3), 100.5 (C-C=C), 143.4 (C=C),
164.4 and 168.3 (C=0); Anal. Calc. for C;,H;sNOs:
C, 48.17; H, 4.38; N, 4.68, Found: C, 47.99; H,
4.42;N, 4.85.
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DA 033 585 °C L5 AF Cgd alais Ly (55, s S 5

4 o i claod g (g yaic 4 jpg A4S U Fiw Aoy

sl ) Sp90
FTIR (KBr, v, cm™): 1737, 1689 (C=0); 'H
NMR (300 MHz, CDCl3, &y (ppm)): 1.29 and 1.33
(12H, 2t, *Jyy=7.1 Hz 4CH3), 421 and 4.27 (8H,
2q, *Jyy=7.1 Hz 40CH,), 5.81 (2H, s, CH) 11.57
(1H, br s, NH); C NMR (75 MHz, CDCls, ¢
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d¢ (ppm)): 52.7 and 53.4 (20CH;), 130, 132, 134,
145 (arom), 133 (C=CH), 149 (CO-C=CH), 163.3
and 164.2 (C=0 ester), 190.2 (C=0 ketone); Anal.
Calc. for Cy3H,,BrOs: C, 47.73; H, 3.39; Br, 24.43,
Found: C, 47.56; H, 3.31.

Ad JuSly 50 > Gedy lagiagk adbl
sl o 35 U8 5 bl (gloyral b (2 oo
VoY bawlgls LTy imed cpl 5 dYemVA]
byl & puind i 6 5 wgddiad dles I odel Cawdey
A5 gy dwl NH G lgicds liwl pigel b il
SV g b plonl U sled 53 g gl M 55 28T
Gl Jluw il L (ab) allegdio bl
(¥ JS8) 55 (g llss

Ph3P + ROZC_CEC_COZR + CH3C02NH4

1 2 4

FTIR (KBTI, Vpay, cm™): 1759 (C=O ketone),1680
(C=0 ester); '"H NMR (300 MHz, CDCl;, &y
(ppm)): 3.67, 3.80 (6H, 2s, OCH5), 7.11 (1H, s, CH
Olefin), 7.48 (2H, d, *Jyy=4.3 Hz, Ar-H), 7.83 (2H,
d, *Jyu=4.3 Hz, Ar-H); >C NMR (75 MHz, CDCl,,
8¢ (ppm)): 52.6 and 53.3 (20CHj3), 129, 132, 133,
144 (arom), 130 (C=CH), 151 (CO-C=CH), 163.3
and 164.1 (C=0 ester), 190.1 (C=0O ketone); Anal.
Calc. for Cj3H,,Cl0s: C, 55.24; H, 3.92; Cl, 12.34,
Found: C, 54.99; H, 3.79.
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FTIR (KBTI, Viay, cm™): 1719 (C=0 ketone), 1630,
1685 (C=0 ester); 'H NMR (300 MHz, CDCls, &y
(ppm)): 3.66, 3.79 (6H, 2s, OCH3), 7.11 (1H, s, CH
Olefin), 7.62 (2H, d, *Jyy=4.3 Hz, Ar-H), 7.75 (2H,
d, *Jyy=4.3 Hz, Ar-H); °C NMR (75 MHz, CDCl;,
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CH3CN N e
4 |
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Stereoselective and triphenylphosphine-catalyzed synthesis of 2,2'-

azanediyldifumarate and 2-benzoylfumarate: Preparation of the
Tekfidra drug derivatives

S. J. Hosseini*, S. Ali-Asgari
Assistant Prof. of Department of Chemistry, Shahrood Branch, Islamic Azad University, Shahrood, Iran.

Abstract: The reaction between triphenylphosphine, dialkyl acetylenedicarboxylate and ammonium
acetate in acetonitrile under mild conditions leads to the production of 2,2'-azanediyldifumarates with a
good yield. Also the reaction between triphenylphosphine, dimethyl acetylenedicarboxylate and
benzaldehydes in dichloromethane under mild condition and room temperature leads to the production of
2-benzoylfumarate derivatives with a suitable yield. In both reactions, triphenylphosphine, as a catalyst,
produces a 1,3-dipolar intermediate by nucleophilic attack on acetylenic carbon, and it is removed as a
leaving group in the final stage of the reaction. Both reactions are stereoselective, and only one isomer
was isolated among the possible stereoisomers. Synthesized compounds are important as derivatives of
the Tekfidra drug (dimethyl fumarate) which is used in the treatment of M S disease. The structures of the
products were determined by HNMR, *CNMR, IR, elementa analysis and single crystal X-ray
diffraction data.

Keywords: Triphenylphosphine, Dimethyl acetylenedicarboxylate, 2,2-azanediyldifumarates, 2-
benzoylfumarates
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