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Structure Determination and Conformational Analysis of Tofacitinib

ZHANG Xia, ZHANG Guolong*(Huadong Medicine Group Pharmaceutical Research Institute Co., Ltd., Hangzhou 310011,
China)

ABSTRACT: OBJECTIVE To investigate the structure and conformation of synthesized Tofacitinib. METHODS The
"H-NMR, 'H-NMR(DMSO0-d6+D,0)," *C-NMR(at room and elevated temperature of 60 and 120 C), 'H-'H COSY, DEPT, HSQC,
HMBC spectra of Tofacitinib and *C-NMR of its key intermediate at room temperature were recorded in DMSO-d6. Based on
the related literature, monograph and the *C-NMR comparison of Tofacitinib and its key intermediate, the structure and
conformation analysis of synthesized Tofacitinib in DMSO-d6 were carried out. RESULTS The structure of synthesized
Tofacitinib was determined on the basis of these spectral data. Most of the signals of Tofacitinib in '*C-NMR spectrum at room
temperature were split while these split signals were merged when the temperature was increased to 120 °C. It maight have two
conformations in DMSO-d6 at room temperature due to the restricted rotation about the carbon-nitrogen bond of the amide group.
CONCLUSION The structure of synthesized Tofacitinib is confirmed and it may have two conformations in DMSO-d6 at
room temperature.

KEYWORDS: Tofacitinib; conformation; nuclear magnetic resonance; key intermediate; restricted rotation
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Tab.1 '"*C-NMR and DEPT 135 data and ascription of Tofacitinib and its key intermediate in DMSO-d6
s s - 4 I o ik Rl
o B SR TR K __ RER R sy SRR
3C-H I 3C-60 C 5C-120 C 3C-H i (##: CDCI3)
-CN 116.71, 116.77 116.24 115.31 / B3 117.0, 116.9
-CH2-CN 25.44, 2538 25.11 24.48 / ! 25.8, 25.7
-COo 161.94, 162.12 161.85 161.51 / Z=h 162.52, 162.46
2 4228 43.15 42.82 40.70 ! 43.1, 42.1
3 53.35 52.78 53.38 55.23 1 56.8, 55.7
4 31.65, 31.40 31.63, 31.32 31.40 29.46 1 31.8, 31.4
5 31.50 30.60 30.60 27.72 ! 30.7
6 42.93 43.15 42.82 34.95 ! 452
7 14.23, 13.90 14.12 14.04 11.51 1 14.4, 13.9
8 3451 34.42 34.07 39.22 1 38.7, 35.8
1 150.86, 150.82 150.55 150.15 142.35 0B 145.4, 145.1
2! 152.07, 152.02 151.86 151.78 145.23 B, 159.0
3" 121.36 121.17 120.71 124.06 [GEL3) 124.0
4 102.37, 102.32 102.09 101.55 104.45 TORUBR) 102.7
5 102.82, 102.72 102.72 102.58 102.15 EXq 105.2, 104.9
6 157.35, 157.39 157.41 157.54 153.58 Exq 159.3
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Tab. 2 'H-NMR and 'H-'H COSY data and ascription of
Tofacitinib in DMSO-d6

'H~'"H  SCHROE

o 5 TS
fE o sEmETE oo R
3.98-4.06 3.96-4.06
CH-CN ) 09-4.15 N 2 / 4.08-4.20
3.82~3.94
2 e m 2 5 3.68~3.86
485 s 1 4 478
4 235-2.42 m 1 9 234-2.46
1.69~1.73 1.76~1.95
5 1.80~1.86 m 2 8 1.52~1.67
3.40~3.42 3.37~3.46
6 3.61~3.78 m 2 7 3.14-3.22
7 1.00 d 3 6 1.07 1.04
8 3.26, 327 3 / 335
I 8.10, 8.12 s 1 / 839, 837
3 715 s 1 4 7.40~7.44
4 6.57, 6.56 s 1 3 6.80~6.90
C-NH-CH  11.68 s 1 / 12.67, 12.63
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Fig. 3 Two possible conformations of Tofacitinib in DMSO
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