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Abstract

Peficitinib is a novel Janus Kkinase 1 and Janus Kinase 3 inhibitor developed by Astellas, a Japa-
nese company. Peficitinib mainly treats the moderate or severe rheumatoid arthritis with in-
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adequate response to methotrexate. At present, there are very few papers on the synthesis route
of Peficitinib. In this paper, a complete synthesis route is designed, and then each step of the
reaction is studied and optimized. Starting from 7-azindole, the target compound was obtained
through seven steps including halogenation, substitution (upper protection), esterification, de-
protection, ester hydrolysis, amidation and then substitution. By providing catalyst or changing
other reaction conditions such as solvent, temperature and molar ratio of reactants, a reasona-
ble route, high yield, short time and simple operation of Peficitinib synthesis process was suc-
cessfully obtained, and the synthesis of Peficitinib can reach industrial production. The struc-
tures of the target compounds and intermediates were confirmed by 'H NMR, and the total yield
of the route was 32.8%.
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1. 5l

RA J& i i W I 2 RE 1 B & s i 2 —, ‘& LA IR 208 H br T 80T MR K, 1 H
B G 2 B T AR 1) B S P8 R AR % I N X0 B B 2R S BUR R[] BAT, JRIT R
KERWAGMEE D N=RE, FB—RAEEAPRZYI(NSAIDs), £ ZE X TN K S Rk
PR fR IER, AR ERIS QBT = UCAR; Mg WRSRWys 28 08 . INERRWIARI& 2% KRR WK IR ;
HREIR UL S R PR R AR RS s B AR RN EESR E A LN R . 5 IR BSR4 25 (SAIDs,
QI FERHR), [RIFEXT ST i K AN A B A VI T S 25 1T /0. 38 =R N S 2 H i 71| (DMARDSs) 24
Y, WHEAERS (MTX), B89 03 28 KR OC T 280 1 B 2512 10 97 BRI AE ST R I8 Al . LA 23R
LV 11 G0 2 FO ) 7] B0 4 IR IR AE IR RS o) T 20 B S R BEL BT AT 1 40 B Y 2R (1L)-6 2 AR S P 5f) SR E
B8 R 2590 7 IR N AME I BB B R [2]. AR, IR 2 NI AL TE X F S B RA T 52 A, B W TE
MR, #Z4) T BmRE MTX 3] Bk, AN A SEET R0 DRAN g 78 B3 R
17K

Janus WEEAKS)Z — KA BRI SR [4], BN NIRRT B 5 e 0 (R 35 28 IR G
T R)A FNE LA, BUNEANIE 2 Fhan 52 M5 Sl g h i m EAE R [5]. AT LSECEIT R T LR
JAK HIHFFH 9697 % Z MRS S N AN 78 70 1 RA i NG 2 A d S 8 2, and ek B e . 5B JE[6] [7].
Ti7E 2019 4F H A 22 i 283k A Al ER L T —FhBi A ik P JAKL, JAKS3 #1175 Peficitinib [8]. L E¥F 2
HA B2 A B M B 24 WE[9], BT Peficitinib J&#iAiZhy, HAERITERIER /D>, 2% OHIE
FIFH G SCHR[L0] [11], ASCHAT T — e BRI & B 28w & 1 Fow

2. SCIGERSY
2.1. FEMNSRI SR
ARSI TP 926 B PO BT B8 B 2 1 B

il
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Cl Cl
Cl
O - (S, D),
H N7 N \<Si7/ \<Si7/
1 2 3

RN () [MEEZEFERM-CPBA), {1l L8 4B = 1:2, 1t, 2 h; POCI3, DMF, 73°C, 2 h; (b) NaH, TIPSCI,
DMAP, DCM, 0°C~5°C, 1h~1h; (c) &R LEE, 134, THF, —78°C, 1h~0.5h; (d) TBAF, THF,RT,1h; (e)
1M A&, 4B, 60°C, 15h; (f) CDI, 28% & & L4, DMF, Lh~1h; (g) &\ 4-EE-1-FBEENIN, =48,
NMP, 200°C, 25h

Figure 1. The synthetic route of Peficitinib

1. Peficitinib B9& AR BS 2%

Table 1. Experimental equipment and analytical instruments

1 LR EM SR

XA A FR e EVRI e
FZHESLARA ARX-400 Bruker 2 ] (& [H)
JrRAEAX Agilent1100LC/MSD Agilent 23 7] (35 )
InEAHE 4 2 RCT IKA (i)
IR BRI DLSB-5L/10 P T HAL A BR DT A R ()
TEI KT SHz-DIlI ST T A PR 5T A =] (h )
e 7% AN RV8 IKA ()
e RSO A LC-2050 Sy EEAR b A BEAT PR A W] ()

ARSI P Y SRR A 2 o

Table 2. Laboratory reagents
= 2. KU

2 4R T IR
7- R e 96% 221 R A A
7] S AR R 75% 2 7 A IR A A
=R 86% B TH R AR
=N eA] 60% P AL R (1L ) A IR A F)
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Continued
=SS 95% TR S T AT PR A ]
AR W 95% VAL R (L AR ) A PR ]
DT R A IN RS TR A
BeE ke 95% FNTH R LA R AR
e 1.3N Jl R A 2 AT BR A 7]
4-F3E-1- S NI 95% TR S T A PR A

22. SKBTE

221 AW 1IHWER

4-5-1H-NEE % [2,3-b] ntk e (1) : 5 A 500 mil B JEBE), K 12.0 g (0.102 mol) 1H-EmS[2,3-b] ke i 1:2 (80
ml:160 ml) K47 R 2.8 2. B85, FE¥ 35.0 g (0.204 mol) m-CPBA /D& Z M R NI, SN
2h, PR EEE AN, 40°CHT, REEAON 250 mi R, MAFRZK DMF (N,N-—F % H
FRAZ), Fild T = 2 50°C, Fn 28.38 ml POCI; (=& ME), FRRHRET =3l 73°C, fEILEE F &M 2 h.
BRI R E 2] 40°CIE, IKOKFERER LR, FMAIEE NI PH 2, Hhik, FKBEDE
B, T EEMLEY) 1. kRO, 7% 79.4%. *H NMR (CDCl,-d, 500 MHz), §: 6.65~6.60 (m, 1H), 7.14 (d,
J=5.3Hz, 1H),7.42 (d, J = 3.5 Hz, 1H), 8.23 (d, J = 5.3 Hz, 1H), 11.27 (s, 1H), MS (ESI) m/z: 153 [M+H]".

222 k&M 2 HER

4-5-1- = 5 I B ot - 1H- L i [2,3- L RE (2) : £55 A 250 mi [BJEAE)E, # 11.6 g (0.076 mol) b &4 1,
fiE4k 71 1.8 g (0.014 mol) DMAP (4-— I ZEMENE) I 186 ml DCM (& ke) . i e MifA L2 Fe 21
0°C, ¥ 6.2 g (0.258 mol)E AL SN, EMLIREE T, N —/Nef, 2R/54 19.4 ml (0.096 mol)
TIPSCI (=57 A SRR ) B S SR R R N — /N o B i PR K B, #hyKdk, PG KIRIREE T, I
JEZEERR A, EEF 20C FAtG Bk EN . Aaiik, %N 97.8%. 'H NMR (500 MHz,
CDCls-d), d: 1.11 (d, J = 7.5 Hz, 18H), 1.85 (hept, J = 7.5 Hz, 3H), 6.65 (d, J = 3.4 Hz, 1H), 7.05 (d, J = 5.1 Hz,
1H), 7.33 (d, J = 3.5 Hz, 1H), 8.13 (d, J = 5.1 Hz, 1H), MS (ESI) m/z: 309 [M+H]".

223 LA IWAER

4-5-5-H R 2. B5-1- = 57 A BERE B - LH-IE I [2,3-b] I e (3): 23 SCHR[ 71/ & i 7 v, i 500 ml =
i, 23 g (0.075 mol)ft.&4) 2, 14.25 ml (0.15 mol)& iR £/, 114.75 ml (0.15 mol) 1.3 M ff T 344,
230 ml Jo7K THF, SCHRH G AR SEH 48R L BEFRE THF, B RS, SDIREBL, IR,
A PSSR IR0 75 18R 25 THR(U W), T OB ABR B, HX =Y. R ik = on
80.8%. ‘H NMR (500 MHz, CDCl3-d) d: 1.11 (d, J = 7.4 Hz, 18H), 1.43 (t, J = 7.1 Hz, 3H), 1.43 (t, J = 7.1 Hz,
3H), 1.91 — 1.81 (m, 3H), 1.91 — 1.81 (m, 3H), 4.43 (q, J = 7.2 Hz, 2H), 6.77 (d, J = 3.4 Hz, 1H), 7.36 (d, J = 3.5
Hz, 1H), 8.81 (s, 1H), MS (ESI) m/z: 381 (M+H)*,

224. KEMIWERK

4-F-5-H R L l-1H-ME g [2,3-b] kb BE (4): 2% SCHR[71M& 7%, ek it &4 3 154k
., MOk, 775N 98.9%. 'H NMR (500 MHz, CDCls-d) 6: 1.46 (t, J = 7.2 Hz, 3H), 4.47 (0, J = 7.1 Hz,
2H), 6.75 (dd, J = 3.5, 1.7 Hz, 1H), 7.36 (d, J = 3.5 Hz, 1H), 7.47 (dd, J = 3.5, 2.0 Hz, 1H), 8.90 (s, 1H), 11.71
(s, 1H), MS (ESI) m/z: 223 (M-H)".
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2.25. LEMSHWEMK

4-5-5- FH BR-1H-ME I [2,3-b] ke (B) : 255 SCHR[ 7114 BT i2:, A3 250 mi [ 5e)f, 5.3 g (0.024 mol)
k& 4, 70.7 ml (0.071 mol) 1 M 8L, 42.4 ml 2B, ¥y (afEfk, 72N 98.9%. 'H NMR (500
MHz, DMSO-d6) 6: 6.65 (dd, J = 3.5, 1.9 Hz, 1H), 7.69 (t, J = 3.0 Hz, 1H), 8.73 (s, 1H), 12.34 (s, 1H), 13.24 (s,
1H), MS(ESI) m/z: 195 (M—H)*.

2.26. L& 6 UERK

4-5-5- e - 1H-TE g [2,3-b] L IE (6): - 255 SCRR[BI & A 7%, 4.95 g (0.025 mol)tb &4 5, 4.52 g
(0.028 mol) CDI (3i3& —kE), 5.5 ml (0.09 mol) 28%%Z( 7K, 39.6 ml DMF, J5Ab¥ NTE VKB HEEES A T
NCIER B, tea 6 b, iET 1. %N 97.6%, MK, 'H NMR (500 MHz, DMSO-d6) §: 6.57
(d, J = 3.5 Hz, 1H), 7.51 (d, J = 3.4 Hz, 1H), 7.65 (d, J = 3.5 Hz, 1H), 7.93 (s, 1H), 8.30 (s, 1H), 11.79 (s, 1H),
MS(ESI) m/z: 218 (M+Na)".

227 LA 7T HER

4-[(J2-5-F2 HE-2- 4 W e ) B 5L ]-5- F - LH-IE i [2,3-b] L e (7): 23 SCHR[6] 1A 7 ¥4 4 Rl 21 =
IE T ¥ = 2. 8%, 7.8 g (0.040 mol)fk. &4 6, 10 g (0.060 mol) 2 X -4-F F-1- 4 NIKERE, 22 ml (0.160 mol)
=M%, 37.5ml NMP (N-FEMEIELERR), Jo A EAEVKIR I EEA R R, B K R AARAT H, Jhiers 2]
FHF= Y, F FR S 2 45 A5 ) o (AR . P 0N 78.6%, V4 H (4 . 'H NMR (500 MHz, DMSO-d6) d: 1.42
(d, J=12.7 Hz, 2H), 1.73 — 1.63 (m, 4H), 1.85 (d, J = 12.2 Hz, 4H), 2.05 (t, ] = 3.4 Hz, 1H), 2.15 (d, ] = 4.0 Hz,
2H), 4.14 (dt, J = 6.8, 2.9 Hz, 1H), 4.51 (s, 1H), 6.41 (d, J = 3.5 Hz, 1H), 6.99 (br, 1H), 7.14 (dd, J = 3.6, 1.6 Hz,
1H), 7.79 (br, 1H), 8.38 (s, 1H), 10.10 (d, J = 8.2 Hz, 1H), 11.46 (s, 1H), MS(ESI) m/z: 327 (M+H)".

3. BEREHR
ACEBRFRUAY 1 B 2 AR T 94 BOTIE B RS 4 PRk B
31 LAY 1 MERAERREEY

JFSCRRHR AL G 1 MR ARG ST TN IEEe i i — g, T2 B =Rk S 1, 8
K R G SRR, U B R T ARG R L R, B RAMEEENL, U E
R FIREAT T 0HE, ASCEM T IR KA 4 — 1 —HIEE, IEPTGe MDY Sk, IEPEGEA DMF LU A ik
MR LB, Wk 3.

Table 3. The effect of different solvent on the reaction 1

R 3. BFIME RN 1 IR

=] gl NI TR/ P22 (%
1 EPekefl 2, — i — Rk 2 95
2 E B e A0 Y 2 IR g 6 88
3 IEPEsE A1 DMF 6 20
4 FmEE R 2R LB 2 98

AR AR, AN R 2R A R 5 B SCHR IR BB AN £ T BRI SOR A Y, BARIE
Pele APy SR B AT AT, ES NI A, S H AR R ZBE R 5 A5, BT A A A AN 28R 4
FE ARV o
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SR SCHRA AL G 1 A U B = SR BRI S XA R s LV 7R SROSE IR, SR T — S S AR 2 P K
HoRZU RS A . BRSSP, B AWM, NBRAEE, BAA A, BTeUER DMF i,
W =S AR R . BRSBTS 18 h, B[RS, B A IS A G, AR S T R A
JEE /R EE AN S S ] o e 4.

Table 4. The effect of different ratio and time on the reaction 1

= 4. BE/RECFNR NATEINS /R R 1 B9SAE

75 FEIR B SRR AR R %
1 1:3 2 88
2 1:3 4 88
3 1:3 6 87
4 1:3 10 80
5 1:4 2 88
6 15 2 88
7 1:6 2 87

HIR TR, 4--1H-MERE[2,3-bIMENE 1 (& A, REEEEREE 1.3, St N Ry 2~4 h.
32. a2 MAEMFERRFFEN

S [ SR MR T BRI S i, I CASOSEIR BEZRK B, e I AT AR A 731 B8 48 P DY A D75 T
KELL. Wk 5.

Table 5. The effect of reaction conditions on the reaction 2

%5 RNEHEXRE 2 BIF0E

F5 NaH [ 8 /K b TIPSCI [ B/ L gl HEALF TR 1%
1 1:1.2 1:1 DCM DMAP 60
2 1:15 1:1 DCM DMAP 63
3 1:2 1:1 DCM DMAP 70
4 1:3 1:1 DCM DMAP 78
5 1:35 1:1 DCM DMAP 775
6 1:3 1:1 DCM - 40
7 1:3 1:1 DMF - 69
8 1:3 1:1.2 DCM DMAP 88
9 1:3 1:1.3 DCM DMAP 97.8
10 1:3 1:1.4 DCM DMAP 89

HETR A, 4-5-1-=F IR -1H- % [2,3-b] e 2 &K, mAEEE/REE A 1:3 (NaH):1.3
(TIPSCI), ftE RN IEFFIN DCM(ZEH kt), @RI/ DMAP,
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33 HEM T HAMSAERREFNE

H T B SCHR8 FH 1 = 1T 1 25 P A5 SR AR (1 % 5 Rk 6.

Table 6. The effect of reaction conditions on the reaction 7

6. REZMEXRE 7 BIS0E

75 SR JEE R L 72 H 1%
1 =% 1:2 40
2 N,N- R R 4k 2 i 1:2 36
3 =% 1:3 56
4 N,N-Z R 5 2% 1:3 45
5 =% 1:4 78.6
6 N,N- % 4 1:4 62
7 = 1:5 78.5
8 N,N- =57 N2 2 )% 15 60

H A AT g, 4-[(f -5-FE R -2- 4 Wil e ) & 3] -5- F R A -1 H-RHE i [2,3-b Ttk e 7 B & 1, TR BE AR LB 133,

S I R T 2~4 h,
4, 4Eig

AR Peficitinib (K16 Bk TEWHTUHEAT T VMBS, (0™ 5N 47%, KRSEm 175, B

AR T 58 D KA RN I . b AR T EMESH, R, MEE, SERSR, F JAK A2
Wy Peficitinib 16 BT LLE B Tl AL A=, ARG B S s MR W2 GBS T R 34t T 2EAE, 5N
T AT U RGOS A JAK SR .
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