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Figure 1 The mainstream synthetic route to tofacitinib
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Figure 2 Proposed synthetic route to tofacitinib
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Figure 4 Flowchart for manufacture of TFTB-4 using fixed bed reaction
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7.32 ~7.24(m,5H),7.16(s,1H) ,6.61(s,1H)
3.52(brs,2H),3.49(d,J=8.0 Hz,3H) ,3.44 ~
3.40(m,2H),2.79 ~2.65(m,2H),2.25 (s,
1H),2.11 (s, 1H),1.61 (s,2H),0.89 (d, J =
4.4 Hz,3H) .
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22 5 A B, 7 ST S ] 7= i 40 B AR A
dn PR S T R g SR AR 1 TR

Table 1 Comparison of TFTB-3 prepared by continuous flow reaction and batch reaction

Experiment Reaction time Purity/ % Yield/ % Description
Continuous flow reaction 31 min 97.9 93.2 Uniform powder
Batch reaction 10 h 93.4 90. 4 Blocky solid
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3.16~3.11 (m, 2H), 2.86 ~ 2.76 (m, 2H),
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Table 2 HPLC sampling results of different catalyst particle sizes reacting for 1-hour

HPLC analysis

Sampling time/h

Catalyst particle size/mm

Purity (TFTB-4)/% Impurity A content/%
(Group A)1 96. 50 0.07 0.2
(Group B)1 16.40 17.49
(Group C)1 1.93 7.11 2

Table 3 HPLC sampling results of 1-hour reaction under different hydrogen pressures

HPLC analysis

Sampling time/h

Hydrogen pressure/MPa

Purity (TFTB-4)/% Impurity A content/%
(Group A)1 96. 50 0.07 0.5
(Group B)1 96.48 0.08 1.0
(Group C)1 96.51 0.07 1.5
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Table 4 HPLC Sampling results for different reaction times

HPLC analysis

Sampling time/h

Purity (TFTB4)/% Impurity A content/ %
1 97.97 0.04
2 97.85 0.05
3 97.78 0.07
4 97.67 0.09
5 97.54 0.13
6 97.40 0.15
7 97.35 0.18
8 97.33 0.23
9 97.27 0.24
10 97.12 0.29
24 96.55 0.58
36 96.21 0.74
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Table 5 Comparison of tofacitinib prepared by continuous flow reaction and batch reaction

Experiment Reaction time/min Purity/ % Yield/ %
Continuous flow reaction 8.5(2.0+6.5) 99.61 84.6
Batch reaction 120(60 +60) 98. 85 81.2

3.5 HPLC ##AiE
it 230 G T e R AR A € 3 U (DA
A — BT A ) o BRI A F
A VA R T ) BORE 2 10 mg, R R

BT 25 mL BT, INA S mL ZE§HE A
T BRI B 2B 3550

@GS L\ e SR be 7 ik K (OSA-
KA SODA CAPCELL MG Cj,4.6 mm x250 mm,
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5 wm SPEREAA ) M IE ST LL 0. 025 mol - L'
MIBEIR — S PR W ( FHBERR M pH [ % 3.65) K
T A, ZHE NI B, 1535 6 At 17 6
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MM 30 C; LGB — &4 (¢ =
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T RER

Table 6 Gradient elution

t/min Mobile phase A/ % Mobile phase B/ %
0 85 15
10 77 23
13 77 23
40 60 40
45 60 40
48 85 15
55 85 15
4 #hig
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Research on the continuous flow synthesis
process of tofacitinib

ZENG Weigiang' * ,DU Wenle' ,GAO Yuhe'? ,LIAO Zhenghua',
LI Changliang’ , SONG wangqing'
(1. Hunan Hinye Pharmaceutical & Chemical Co.,Ltd., Liuyang 410300, China;

2. Hunan Institute for Drug Control , Pharmaceutical Excipients and Engineering Technology Center of
National Medical Products Administration ,Changsha 410001 , China)

Abstract : A tailored multi-step continuous flow synthesis process, suitable for each reaction step,has been
designed based on the specific characteristics of the active pharmaceutical ingredient( API) synthesis process
of tofacitinib. Multiple stage continuous flow dynamic mixing reactors, fixed bed catalytic reactors, and
microchannel continuous flow reactors are used to comprehensively explore the continuous flow synthesis of
each reaction step within the tofacitinib production process. The product purity, yield , reaction time ,and other
indicators were investigated. Compared with the batch process, the multi-step continuous flow process for
producing tofacitinib offers heightened efficiency, higher purity, lower cost, and better environmental
friendliness. Rational design and matching of continuous flow devices address compatibility issues between

different reactions,thereby expanding the application prospects of this technology.
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