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Improvement of method for synthesis of sitagliptin

YE Qin-jian, WANG Ying-ying, PANG Yi-jie

Nanjing Cuccess Pharmaceutical Co., Ltd., Nanjing 210038, China

Abstract: Objective To study the improved method for synthesis of sitagliptin. Methods 2,4,5-Trifluoro phenyl acetic acid was

used as raw material to synthesize the target compound by nucleophilic substitution, cyclization, hydrogenation, and NaBH,

reduction. And isomer resolution was optimized. Results  After optimization, sitagliptin with optical purity of 99.7% was obtained.

The total recovery of the synthetic route was 36%. Conclusion The resolution method with advantages of easy-operation, low

production cost, and mild reaction conditions is suitable for industrial application of sitagliptin.
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Fig.1 Synthetic route of sitagliptin
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0.34 molD. NN-—RNIHELNE (0.11 g, 0.86 mol),
W IHERE 10 min, FFEAE 0 C, WINRRREEE
(532 g, 0.44mol), JHEL% 35 C, $HitkEX MY 4 h,
Fi N IMAEEY 5 (101 g, 0.44 mol), THEZE 70
CHEFE 5 h, I\ NaOH ¥, Hrib ik, uExl,

WA ESTERAALEY 2 (143 @), HEK 85.2%,
mp 273.5~275.1°C CCikRkEPZE 90%, mp
271.2 C).

'H-NMR (400 MHz, CD;CN) d: 7.22~7.08
(overlapping m, 2H, both), 4.92 (s, 2H, major),
481 (s, 2H, minor), 4.18 (t, J=5.5 Hz, 2H,
major), 4.13 (t, J=5.6 Hz, 2H, minor), 4.01 (t,
J=5.6 Hz, 2H, minor), 3.95 (s, 2H, major), 3.92
(s, 2H, minor), 3.84 (t, J=5.6 Hz, 2H, major),
3.81 (s, 2H, major), 3.79 (s, 2H, minor).

22 (22)-4-2RK-4-[3-(ZE B HE)-56-Z5-[1,24]
= FF[4,3-AlNLER-7(8H)-&]-1-245- =8 EE) T -
2-#5-2-B% (3) HIBM

i) 2 L = Ve In A TJE7K i (800 mL) . 1L



AR T Drugs & Clinic

E3HE F10y 2016 4E 10 B « 1515 -

42 (140 g, 0.35 mol). &M% (80 g, 1.0 mol),
FIRPEFE 1 h, WnEsK (373 g, 0.62 mol) THE
ZEEFRBEE 2 b, RIGVKKBFFEZE 0 C, HrlE
A, pERL, AR TR R B A 3 (131 g,
% 93.6%, CCRRIGED: ik 82%).

'H-NMR (400 MHz, DMSO-dy) &: 8.48 (s,
br, 1H), 7.50 (m, 2H), 6.82 (s, br, 1H), 4.90
(s, 1H), 4.85 (s,2H), 4.14 (t, J=5.1 Hz, 2H),
3.90 (t, J=5.1Hz, 2H), 3.44 (s, 2H).
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KR 92.5%.

ESI-MS m/z: 408.00M+H] . "H-NMR (400
MHz, CDCly) ¢: 7.02 (m, 1H), 6.96 (m, 1H),
491 (m, s, 2H), 4.15 (m, 4H), 3.62 (s, 1H),
3.50 (bs, 1H), 2.81~2.40 (bm, 4H), 1.71 (bs,
2H).
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SR 36%, ee {H 98.2%, mp 113.9~115.5 'C (L
Bk E": mp 114.1~115.7 °C, ESI-MS m/z: 408.2
[M+H]", 'H-NMR (400 MHz, CDCly) §: 7.15~
7.10 (m, 1H), 6.94~6.88 (m, 1H), 5.06~4.88
(m, 2H), 4.22~4.07 (m, 3H), 3.98~3.70 (m,
1H), 3.69~3.64 (m, 1H), 2.95~2.82 (m, 2H),
2.80~2.57 (m, 2H).
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Table 1 Experiment parameter optimization

. FHTZESH SEIGEE R
J\"%‘? o N N, 2. .
Elivame el SN JE/°C T /A HPLC 4 /% FHE4lE /% P IR %
1 D-Jm BkiR 35 10 92.0 99.6 41.2
2 L-DTTA 35 10 97.2 99.6 38.2
(R)-(+)-2-(4-F2 F
3 B 35 10 56.2 98.9 60.5
£ 91787

4 D- Bk 40 12 94.2 99.8 25.0
5 D- Bk 45 10 96.8 99.8 17.9
6 L-DTTA 45 10 99.8 100.0 249
7 L-DTTA 40 10 98.2 99.8 36.2
8 L-DTTA 40 8 96.4 99.8 38.6
9 L-DTTA 40 12 99.4 100.0 28.2
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