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Design and Synthesis of Selective JAK2&JAK3 Dual Inhibitors LING Zhen ,ZHANG Jie ,HUANG Yan-qin,ZHANG Min , WEI
Li-sha ,LUO jia-yuan ,HE Lin-hong " ( Pharmaceutical College , Guangxi Medical University , Nanning 530021, China)

Abstract: To explore the design of selective JAKI&JAK3 or JAK2&JAK3 dual inhibitors, the electrophilic group on the highly
potent and selective JAK3 inhibitor (R)-5-(benzo [d] [1,3] dioxolan-5-yl)-4-( ( 1-( vinylsulfonyl) piperidin-3-yl) oxy)-7H-
pyrrolo [ 2, 3-d ] pyrimidine was replaced with different non-electrophilic fragments leading to the obtaining 16 targeted
compounds ( Al1~A16) ,whose structures were verified by nuclear magnetic resonance spectrum and mass spectrum.Results of in
vitro assays revealed that compounds introduced with short chains including acyl (A2~ A4) and sulfone (A5) substituents as the
fragments could achieve enzymatic activity towards JAK3,while replaced with large volume groups such as phenylacyl (A9~ A12)
or phenysulfone ( A13,A14) ,activity of the compounds could be decreased or totally lost. Among them , the optimal JAK3 inhibitor
A3 (IC4,=(178.7+23.6) nmol/L) not only selectively suppress JAK2 (IC,,=(4.2%0.6) pmol/L) rather than JAK1 (IC,,>
25 pmol/L) ,but also effectively inhibit the proliferation of mice spleen lymphocytes (54.9%=+6. 1% ) at the concentration of 10
pmol/L.Therefore , A3 could be regarded as a potent lead compound to develop selective JAK2&JAK3 dual inhibitors bearing this
scaffold , which maybe provide more safe options for the treatment of autoimmune diseases.
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Fig.2 Design strategy and synthetic route of compounds Al~A16
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HIEE fEKE (200~300 H) (43074t g2 R
B HBRA T s MR ANHR 2,2- AN
FRIR 3-ILNIR g S-TR IR R 1V H-Z83F — -
1-BE 4 =g e B /S s R £ ( R Be s BE 25 R}
HFAHRAF) ;N N-Z N LA TR
% P SR PR S s 4 ) 9 P B S ( % B Ak
PR (L) AIRATD) S ICR /N (R KRB
WHARARAF)

1.2 SEgrik

JEBH(R)-5-(RTIF[d] [1,3] ZH M-
5-HL) -4-(WR IE-3-FEE KL ) -TH-MIE I [ 2, 3-d ] W%
REERRER (1) Ml £ S PR AL 5 I A B 22
TR BRAERAE AT 275 30k (4,9 .

1.2.1  HAMEEY A1 A3 F A4 1]

AR FIA 2. 2 mmol FRERJFEA 8 mL
AN, TR, KA L 14 ¢
(2.2 mmol) ARBERH 1H-ZE I = ms-1-FL 48 =ik
S LS TR R ER A1 0. 52 g(4 mmol) N, N-_5
2510 min JEEIN 0. 56 g( 1.5 mmol ) R} 1,
0.77 g(6 mmol) N,N-—"SFHNIEZL A 8 ml. — 5
H e TR B VS VR, SN S A 458 1k B g, P =51
gt/ 7K A 2R A B W, W — S H e )2, ek
TR SN T4, 1 e i BE — S ot VB I 4 B
B BR T ] e R A 2 A ( U PR e/ P S
JiE) Ay B AR 2] BhRfb 59 A1 A3 Rl A4, 7=
2570 32%

(R)-3-(3-((5-(FIF[d][1,3] ZHIHIL
J5-5-3) < TH-MEIE IF[ 2,3-d | M E-4-J5L ) &) WR g -
1-3£) -3-5 18 9 B (A1) : HNMR ( DMSO-d, , 600
MHz) ,8:12.23 (s, 1H);8.38 (s, 1H);7.52(d,
1H,/=2.4 Hz);7.17(dd,1H,J=15.0,1.3 Hz) ;
7.11(d,1H,J=8.0 Hz);7.00 ~6.86(m, 1H) ;
6.04(s,2H);5.48 ~5.44 (m, 1H);3.57 ~3.49
(m,2H);3.41~3.38(m,1H);3.36(s,2H) ;3.29
~3.22(m,1H);2.04~1.95(m,1H);1.87~1.78
(m,1H);1.71~1.64(m,1H);1.63~1.55(m,
1H), CNMR ( DMSO-d,, 151 MHz), 8; 162. 34,
161. 81,153.73,150. 77, 147.39,146. 19, 128. 63,
122.34,116.19,109. 45,108. 43, 102. 61, 101. 33,
69.32,69.05, 49. 48, 45. 18, 28.77,22.01, ESI-
MS,m/z:404. 38 M-H] ",

(R)-(3-((5-(FIF[d][1,3] M-
5-55) -TH-MEWE [ 2, 3-d | W WE-4-5E ) S8 5k ) DR I -
1-38) (IR L) R (A3) : HNMR ( DMSO-d , 600

MHz),8:12.19 (s, 1H);8.37 (s, 1H);7.51 (d,
1H,/=17.7 Hz) ;7.19(s,1H) ;7. 13(dd, 1H, J =
15.3,7.9 Hz);6.95 ~6.84 (m, 1H); 6.02 (s,
2H);5.44~5.42(m,1H);4.27(t,1H, J=14.5
Hz);4.03~3.92(m,1H);3.78 ~3.45(m, 1H) ;
3.11~2.94(m,1H);1.99~1.96(m,1H) ;1. 88 ~
1.82(m,2H);1.72(d,1H, J=7.6 Hz);1.59 ~
1.54(m,1H);0.74 ~0.60 (m,3H) ;0.55 ~ 0. 50
(m, 1H), CNMR ( DMSO-d,, 151 MHz), &:
171. 80,162.76,161.79,153. 68, 150. 78, 147. 51,
146.09,128. 68,122.37,116. 18, 109. 44, 108. 34,
102. 62, 101.24, 69.51, 48.41, 44.91, 29.29,
21.15,10.71,7.48,6.97, ESI-MS, m/z: 407.71
[M+H]",405.82[ M-H] ",
((R)-3-((5-(AIF[d][1,3] AN IM-
5-3) TH-NEIE [ 2, 3-d ] M E-4-HE ) 5L ) R -
1-38) (2, 2- N 2E) H B (A4) ;. HNMR
(DMSO-d, , 600 MHz) ,8:12.14(d, 1H, J=18.2
Hz) ;8.40~8.32(m,1H);7.48(dd,1H,J=12.3,
4.9 Hz);7.22~7.13(m,1H);7.12(dd, 1H, J =
8.0,1.6 Hz);6.86 (dt, 1H, J=13.8,6.9 Hz);
6.02(s,2H);5.44~5.31 (m, 1H) ;3.90 ~ 3. 81
(m,1H);3.61~3.57(m,2H);3.12~3.09 (m,
2H);2.07~1.98(m,1H);1.88~1.72(m,4H);
1.62 ~ 1.47 (m, 2H) . CNMR ( DMSO-d,, 151
MHz ), &: 162.85, 161.86, 153.73, 150.70,
147.48,146. 11,128. 68,122. 33, 116. 13, 109. 63,
109. 46, 108. 25, 102. 54, 101. 26, 54. 04, 49. 07,
48.52,29.29,22.94,21.72,19.79, ESI-MS,m/z:
443.23[ M+H]"*,441. 12[ M-H] ",
1.2.2  HibEY A2 A5~ A16 Byl
ARSI INA 0. 56 g( 1.5 mmol) JFURH 1 F1I
6 mL N, N-"H IH BERE A7, T = IR iidE, K
WA 0.58 g(4.5 mmol) N, N-SFPNIEZ A
1. 6 mmol JALIKXH, TLC Wil 52 107 58 4, 452 11 )%
N o A S e/ AR R AUV WA A
HE )2 , TCAK B R4 T , 2o g e 4 — 5 o, 0
FE M AR 8T, 5% B8 W A5 FH e e A J2 AT ( S o/
R VR B ) o0 5 4l Ak 15 B HARfb &4 A2,
A5~A16, 773290 57%.,
(R)-1-(3-((5-(FIFF[d][1,3] ZH AL
J5-5-F) < TH-MEIG I [ 2, 3-d | MG IE-4-58 ) 803 ) DR
E-1-%£) Z-1-87 ( A2): HNMR ( DMSO-d, , 600
MHz) ,8:12.21(d,1H,J=19.7 Hz) ;8.40~8.36
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(m,1H);7.52(dd, 1H, J=16.8,2.4 Hz);7.17
(dd,1H,J=10.7,1.5 Hz);7.11(d,1H, J=8.0
Hz) ;6.96 ~6.86 (m, 1H) ;6.03 (s,2H);5.45 ~
5.39(m, 1H);4.22~3.77(m, 1H) ;3. 69 ~ 3. 62
(m,1H);3.33(s,1H);3.31 ~3.04 (m, 1H);
2.02~1.92(m,3H);1.83~1.77(m,1H) ;1. 73 ~
1.64(m, 2H); 1.56 ~ 1.46 (m, 1H), CNMR
(DMSO-d, 151 MHz) ,5:168.85,161.95,153.72,
150. 81,147. 50, 146. 14,128. 70, 122. 30, 116. 13,
109. 55, 108.37, 102. 56, 101.28, 69. 48, 49. 56,
44.21,29.04,22.05,21. 34, ESI-MS,m/z:381. 15
[M+H]",379.10[ M-H] ",

(R)-5-(FIF[d][1,3] IR -5-2E ) -
4-((1-( PR R 3L ) WR e -3-6k ) 40 ) -TH-MHE s -
[2,3-d]W0E (A5) : HNMR ( DMSO-d, ,600 MHz) ,
8:12.23 (s, 1H);8.38(s,1H);7.55~7.52(m,
1H);7.30~7.25(m,1H);7.22~7.15(m, 1H) ;
6.94(t,1H,J=7.9 Hz) ;6. 02(s,2H) ;5. 46~5. 43
(m,1H);4.05~3.55(m, 1H);3.48 ~3.38 (m,
1H);3.13~2.99(m,2H) ;2.94~2.86(m, 1H) ;
1.92(dd,1H,J=10.6,6.4 Hz);1.85~1.74(m,
2H);1.70~1.55(m,3H);0.93~0.87 (m,3H) .
CNMR ( DMSO-d, , 151 MHz) ,8:162.45,161.73,
153. 66,150. 80, 147. 51, 146. 15,128.59,122. 50,
116.10,109. 62, 108. 41, 102. 48, 101. 26, 69. 03,
58.00,50.51,45.60,28.54,21.73,16.89,13. 21,
ESI-MS,m/z:445. 78 M+H]* ,443.57[ M-H] ",

(R)-3-(3-((5-(HIF[d][1,3] LKL
Hi-5-5) -TH-MEIE I [ 2, 3-d ] W WE-4-5E ) S8 %) IR
IE-1-3E) IR £ Bk ( A6) : HNMR ( DMSO-d, , 600
MHz) ,8:12.17 (s, 1H);8.35(s, 1H);7.52(d,
1H,J/=2.1Hz);7.35(s,1H) ;7.24(d,1H,J=8.0
Hz);6.90 (d, 1H, J=8.1 Hz);6.02 (s, 2H);
5.39~5.36(m, 1H);3.92(td,2H,J=17.5,10.6
Hz);2.81(d,1H,/=8.3 Hz);2.59(t,2H,J=6.6
Hz);2.48 ~2.44 (m,2H);2.41 (t,2H, J=6.7
Hz);2.37~2.35(m,1H);1.94~1.90(m, 1H) ;
1.80~1.76 (m, 1H);1.54 ~1.47 (m,2H) ;1. 06
(t,3H, J= 7.1 Hz)., CNMR ( DMSO-d,, 151
MHz ), §: 172.33, 162.03, 153.73, 150.86,
147.53,146.03,128.71,122.25,116. 20, 109. 87,
108.27, 102.56, 101.19, 70.72, 60. 12, 56. 84,
53.71,52.96,29.50,22.59,14.35, ESI-MS,m/z:
439.25[ M+H]",437. 10[ M=H] ",

(R)-5-(3-((5-(FIF[d][1,3] HAZRHIK
J5-5-3 ) -TH-MEMG - [ 2, 3-d ] MEIE-4-38 ) 803 ) DR
BE-1-3%) R £ BE (A7) : HNMR ( DMSO-d, , 600
MHz) ,8:12.19 (s, 1H);8.36 (s, 1H);7.53(d,
1H,J=2.5 Hz);7.36(s,1H);7.25(d,1H,J=7.9
Hz);6.92(t,1H, J=10.8 Hz);6.02(s,2H);
5.40~5.38(m,1H);4.00(dq,2H,J=14.1,7.0
Hz);2.89~2.84(m,1H);2.51 ~2.40(m,2H) ;
2.37~2.18(m,5H);1.98(d,1H,J=15.2 Hz);
1.82~1.78(m,1H) ;1.68~1.65(m,2H) ;1. 54 ~
1.50(m, 2H); 1.16 ~ 1.07 (m, 3H), CNMR
(DMSO0-d, ,151 MHz) ,8:173.24,161.99,153. 72,
150. 85, 147. 53,146. 04, 128.71,122.28,116. 13,
109. 84, 108. 30, 102. 50, 101.22, 70. 70, 60. 10,
57.19,53.08,31.60,29.61,26.80,22.51,14.49,
ESI-MS,m/z:453.27[ M+H]",451. 40[ M-H] ",

(R)-5-(AIf[d][1,3] “HAARIIM-5-5E) -
4-((1-(3-FA TN L) R BE-3-3% ) S5 ) -7TH-ME i I
[2,3-d]WhE (A8) : HNMR ( DMSO-d, ,600 MHz) ,
8:12.18(s,1H);8.35(s,1H);7.53(d, 1H, J =
2.5 Hz);7.36(s,1H);7.25(d,1H,/=8.0 Hz);
6.91(d,1H,J=8.0 Hz);6.03(s,2H);5.42 ~
5.39(m, 1H);3.72~3.59(m,2H) ;2. 83 ~2.81
(m,1H);2.49 ~2.37 (m,4H);2.33 (s, 1H);
1.99~1.80(m,4H) ;1.55~1.51(m,2H) ., CNMR
(DMSO0-d, ,151 MHz) ,8:161.99,161. 12,153. 72,
150. 86, 147. 55,146. 06, 128.72,122. 62, 116. 13,
109. 83, 108. 41, 102. 67, 101.23, 70. 68, 55. 19,
53.20,43.91,41.23,34.65,29.55,22.92, ESI-
MS,m/z:415.23[ M+H]",413.33[ M-H] .,

(R)-(3-((5-(FIF[d][1,3] BRI IM-
5-3) TH-NEIE [ 2, 3-d | W E-4-HE ) 5L ) R -
1-55) (4-3 83 ) H il ( A9) : HNMR ( DMSO-d,,
600 MHz) ,6:12.22(s,1H) ;8.41~8.12(m,1H);
7.54(d,1H,J=12.8 Hz);7.28(t,1H,J=16.3
Hz);7.21 ~7.18(m,2H) ;7. 11 (s, 1H) ;6.99 ~
6.91(m,2H) ;6.85~6.74(m,1H);6.02(t,2H,
J=12.8 Hz);5.66~5.53(m, 1H) ;4.40 ~ 4. 15
(m,1H);3.80~3.54(m,2H);3.23~3.13(m,
1H);1.98(d,2H,J=13.8 Hz);1.88~1.75(m,
1H);1.62~1.49(m,1H) , CNMR ( DMSO-d, , 600
MHz ), 8. 169.30, 161.62, 153.79, 147.57,
146.11,129. 41,122. 47,122.28,116. 06, 115. 66,
114.92,109. 88,108. 60, 102. 67,101. 38, 101. 29,
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67.18,47.26,42. 40,28.95,20. 73, ESI-MS,m/z:
461.06[ M+H]*,459. 23[ M-H] ",

(R)-(3-( (5-(FEF[d][1,3] AL N K-
5-3%) -TH-MEIEIF[ 2, 3-d ] W IE-4-3% ) 4803 ) DR e -
1-38) (3-3 2K 3 ) i (A10) : HNMR ( DMSO-d,,
600 MHz) ,6:12.31(s,1H) ;8.51~8.20(m,1H);
7.65(d,1H,J=14.7 Hz) ;7.49~7.25(m,3H);
7.20~7.09(m,1H) ;7.05~6.73(m,3H) ;6. 16 ~
6.02(m,2H);5.67~5.41 (m,1H) ;4.52~4.22
(m,1H);3.64~3.57(m, 1H) ;3.46 ~3.43 (m,
1H);3.30~3.20(m, 1H);2.08(d,2H,J=10.0
Hz);2.03~1.81(m,1H);1.75~1.60(m, 1H),
CNMR ( DMSO-d,, 151 MHz) ,8:170. 82, 168. 59,
161.55,153.68,150.29, 147. 61, 146. 21, 138. 64,
130. 63,128.77,122.38,116.20,113. 95, 109. 66,
108. 45, 102. 61, 101.29, 60.23, 50.09, 47.57,
28.90, 20.90, ESI-MS, m/z:461.18 [ M+H]*,
459. 12[ M-H] ",

(R)-(3-((5-(FIF[d][1,3] AR A-
5-3L) -TH-MEME I [ 2,3-d ] WA BE-4-HE ) E L ) IR IE-
1-38) (2-3 K3 ) i (A11) : HNMR ( DMSO-d,,
600 MHz) ,6:12.36~12.30(m, 1H);8.53~8.13
(m,1H);7.66(t,1H,J=5.6 Hz);7.55(d, 1H,
J=6.0 Hz);7.43~7.18(m,4H);7.04(dd, 1H,
J=13.2,8.2 Hz);6.68 ~6.51 (m,1H) ;6. 12 (t,
2H,J/=23.2 Hz);5.66~5.39 (m, 1H) ; 4. 64 ~
4.42(m,1H);3.79(d,1H,J=11.3 Hz) ;3.66(d,
1H,J=12.7 Hz);3.39~3.24(m,1H);2.08(d,
2H,/=8.9 Hz);1.99~1.81(m,1H);1.75~1.55
(m, 1H), CNMR ( DMSO-d,, 600 MHz ), &:
164.99,162.00,153. 58, 150. 55, 147. 58, 146. 18,
131.76,131.31,128. 76, 125. 08, 124. 21, 122. 40,
122.22,116. 13, 115.65,108. 45, 102. 67, 101. 31,
60. 23,49.39,47. 06,31. 23,22. 53, ESI-MS,m/z:
461.25[ M+H]*,459. 03[ M-H] ",

(R)-(3-((5-(AIF[d][1,3] I A-
5-3) -TH-MENE [ 2, 3-d | W g -4- ik ) 480 KE ) R I -
1-3) (MiERE-3-3%) H R ( A12) : HNMR ( DMSO-d,,
600 MHz) ,8:12.20(s,1H) ;8.67~8.03(m,3H) ;
7.66~7.53(m,1H) ;7.46~7.34(m,1H);7.33 ~
7.01(m,3H) ;6.96~6.85(m,1H);6.02(s,2H) ;
5.61~5.59(m,1H) ;4.38~4.15(m,1H);3.75~
3.52(m,2H) ;3.27~3.13(m,1H) ;1.98(d,2H,
J=10.2 Hz);1.92~1.73(m, 1H);1.70 ~ 1. 50
(m, I1H), CNMR ( DMSO-d,, 151 MHz), §:

167.82,161. 54,153.76,150. 71, 150. 34, 147. 60,
146.22,134.69,123.78,123. 13, 122. 36, 116. 00,
109. 67, 108. 38, 103. 14, 101. 34, 60. 21, 50. 38,
47.73,29.46,22.54, ESI-MS, m/z:444. 13 [ M +
H]*,442.23[M-H]" .

(R)-5-(AFF[d][1,3] ZAAIIM-5-5E) -
4-((1-( (33 A B ) fif ok 2% ) WR 0 -3-5% ) 4056 ) -
TH-MEE I [ 2, 3-d ] MEWE (A13) : HNMR ( DMSO-
d,,600 MHz),8:12.24 (s, 1H);8.39 (s, 1H);
7.69~7.64(m,1H);7.59~7.54(m,4H) ;7. 28
(dt,2H,J=4.5,1.5 Hz);6.94(d,1H,J=7.9
Hz) ;6.03(s,2H) ;5.50~5.43(m,1H) ;3.45(d,
2H,J=7.0,5.1 Hz);3.18(d,1H,/=10.3 Hz);
2.83~2.79(m,1H);1.86~1.78(m,2H) ;1. 73 ~
1.68(m, 1H); 1.60 ~ 1.57 (m, 1H), CNMR
(DMSO-d,,151 MHz) ,5:163.08,161.61,153. 82,
150.75,147. 54, 146. 13,138. 68, 132. 18, 128. 61 ,
123.97,122.53,120. 65,116. 20, 114. 72, 109. 48,
108.35, 102.59, 101.21, 68.80, 48.91, 46.22,
28.07,21.25, ESI-MS, m/z:497.29 [M+H]",
495.35[M-H] .

(R)-5-(AIF[d][1,3] “HARIIM-5-5E) -
4-( (- ST P 3 R e -3-356 ) 403k ) -7 H-E g I
[2, 3-d ] W5 BE ( Al14): HNMR ( DMSO-d,, 600
MHz) ,6:12.24 (s, 1H);8.38 (s, 1H);7.60 (d,
2H,J/=8.1 Hz);7.57(d,1H,J=2.3 Hz);7.39
(d,2H,J=8.1 Hz);7.29(d,2H,J=9.9 Hz);
6.94(d, 1H,J=7.9 Hz);6.03(s,2H);5.47 ~
5.44(m,1H);3.36(s,1H) ;3.24~3.22(m,1H);
3.09(d, 1H, J=10.8 Hz);2.73(t,1H, J=8.5
Hz);2.38(s,3H);1.86~1.76(m,2H) ;1.66(d,
1H,J=9.4 Hz);1.58(d,1H,J=6.0 Hz) , CNMR
(DMSO-d,,151 MHz) ,8:161. 63,153.77,150. 77,
147.53,146. 10, 143. 93,133. 08, 130. 25, 128. 58,
127. 84,122. 56, 115. 64,109. 47, 108. 41, 102. 55,
101. 24,68. 81,48.92,46.20,28.29,21.30, ESI-
MS,m/z:493. 61 M+H]",491.20[ M-H] ",

(R)-1-(3-((5-(HIF[d][1,3] A ARHIK
Hii-5-58 ) -TH-MEME IR [ 2,3-d | W IE-4-E ) %) IR e -
1-38) -2-A e AX; 2, FE- 1 ( A15) : HNMR ( DMSO-
d,,600 MHz),8:12.22(d, 1H, J = 11.2 Hz);
8.46~8.35(m,1H);7.58~7.49(m,1H) ;7.26~
7.18(m,1H);7.17~7.11(m, 1H) ; 6. 95 ~ 6. 87
(m,1H);6.03(s,2H);5.45~5.37 (m, 1H) ;
4.14~3.87(m,1H);3.73~3.68(m,1H) ;3.47 ~
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3.41(m,4H);3.21~3.19(m,2H) ;3.15~3.05
(m,1H);2.95~2.84(m,1H);2.30(d,2H, J=
19.1 Hz)32.15~1.20(m,2H) ;2.02~1.87 (m,
1H);1.85~1.70(m,2H) ;1.59~1.47(m, 1H) ,
CNMR ( DMSO-d, , 151 MHz) ,8:168.11,162.76,
162. 08,153.75,150. 73, 147. 46, 146. 16, 129. 72,
122.25,116. 09, 109. 53,108. 36, 102. 73, 101. 26,
69.77,66. 38,56.20,53. 47,48. 57 ,45. 63,29. 27,
21.47, ESI-MS, m/z: 466.30 [ M + H |*, 464. 44
[M-H]",

(R)-1-(3-((5-(AFF[d][1,3] ZHLFIL
Wii-5-45) -TH-MEVE IT[ 2,3-d ] WEWE-4-4k ) 480) DR IE-
156 ) 2- AR 13wk 2 BE-1-ld ( A16 ) . HNMR
(DMSO-d,, 600 MHz) ,8:12.21(d, 1H, J=14.0
Hz);8.38(d,1H,J=10.8 Hz);7.53(dd,1H,J=
13.2,2.4 Hz) 37.21~7.17(m,1H) ;7. 14(d, 1H,
J=8.1,1.5 Hz);6.96 ~6.87 (m, 1H) ;6. 03 (s,
2H);5.45~5.38(m,1H);3.95~3.77(m, 1H) ;
3.71(dd,1H,J=13.8,2.3 Hz) ;3.44(qd,2H, =
7.0,5.1 Hz);3.17~3.08(m, 1H);2.91 ~2.83
(m,1H);2.62~2.58(m,2H);2.50 (s, 2H);
2.44~2.41(m,1H);2.39~2.36(m,1H);2.32~
2.27(m,2H);2.01 ~1.94(m,1H);1.82~1.70
(m,2H);1.57 ~1.47 (m, 1H) ., CNMR ( DMSO-
d,, 151 MHz) ,5:168.76,162. 02,153.77,150. 72,
147.56,146. 44 ,129. 02, 122. 42, 116. 09, 109. 54,
108.28, 102.55, 101.27, 69.79, 54.56, 48.59,
45.55,44.79,29.27,27. 14,21. 58, ESI-MS,m/z:
482.34[ M+H]*,480.38[ M—H] .
1.3 JAK3 P M ik

HARMEA PrxT JAK 0 38 i 7% 0 3 1 g
BRLARARA R T, B aE&tay
FEFE FE e BE R X JAK A9 R X T R
>50% AL A Y, W 4k 2 A LA AN ] v FEBR B T
RUFNHIR | i# 15 Graphpad prism 8. 0 L& ¥ FE-H
iR A £k LAFS 3 1C, 18,
1.4 JEEIR B A0 A A o g s 1

PEE 8 JEIH TCR e /0N B4 G bk £ 440 e,
DL 1x10° i fE AL A 2 BE AT 96 FLAR Y, bR
FZHAN, A JT S8 A(10 wmol/L) H
PAKAEE 2 h Bl IMARFI AL S D L0 E 72 h,
{6 MTTT 3G 40 e ) AR A7

2 #ZR5iTiR
2.1 At EWEaE b
JI A7 1) 25577 W) 2 0 TR G 3 IR 0

(HNMR #l CNMR) F1 5T 3% ( ESI-MS) #E47 T 2544
g, LAY AL BT LL TR, AR
HNMR J&/R, fL2A i 8% 6 12,23, By | A& H$
W Sy g e LA B (—NH—) s k2= i 8
8.38 , Blir 1 A&, HLlg Sy g IR F & (Ar—
H) ;fb# 0% 8 7.52.7.17 A1 7. 11, B3 ¥ 0 1
A, AR A (Ar—H) s L2 052 6 7.00 ~
6. 86, B0 1 A&, BLHE g, b ik i Jog B ae I &
(Ar—H) ;AL 0088 6 6. 04, BUY 2 NA, Bl Hy
TERIIIE A (—CH,—) fb iR 8 5. 48~
5.44 By | AN, Z g N5 ST R IE ik -
& (—CsHN—) s b2 % 6 3.36, Bl 2 4~
A B R e SR BE I H LR (—CH,—) 1k
k% 8 3.57~3.49(F4r 2 A~ &) 3. 41~3.38 (1
ST AE) 3.29~3. 22 (Fr 1 ANE) L 2.04 ~
L9S(F4 1 ANE) (187~ 178 (FAr 1 A5 .
L71~1.64( R0 1 ME) M 163~ 1.55( 47 1
ANE) ¥ IR BE R b B R (—CHN—) o AR 4
CNMR 437, b5 1 Wik W 35 AN ST 35 A k1 e 7 T
e UG FLAR R B I AR, S AR T
KAFF, BEAh, ESI-MS 76 7 5 480 A i 43
TR I 404, F5 5150 F i, IS5 10 46
FEIEH,
2.2 HEMEA YT JAKS H30E T oA
RS R 7/ /W e i 2
JAK3 i3] 7b, B, & S PEM B AN JAKS (1)
PEME, R 1 R, B E Y AL FE 1 pmol/L
e BE TR AT YR AN JAKS R E 50% , 4k
WEIEE e A, LAY A2 (35 ME 3 i 5 B
SO (A3) TG AT B i — 2 4R
E 25 20 N BE {2 R 09 A W H AR SRR
(A4) BRI X JAK3 F 3036 M A B 8 5 2440
HEAPIEINIE (AS) I, AT LB JAKS3 R0 G 1
M 2 04 2 DAL o 28007 o 32 1 6 AT (A6 ~ AB)
BF MECAPRFEAE DTGP . BT iR T B i A 2506
R, R EE RA R WE B 375 42 1 P 6 R 56 1) BB 2
T LASRAS SR Y JAKS 056035 o, PR otk , #
BRVTRIL ML (A9 ~ A12) JRIETNFL (A13.A14)
o AR B R IR S B L (A15/A16) |, ik
2, BR T A9 LR T X JAK3 MY RIEVEAT, o
A W3R 30T, I 3ok SE TR SRR M
PIEA JAK3 B ATP 454 XM L 148, 2%
e R e i e R R B R R RO B T R T
AR JAKS RS
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B M JAK2&JAKS ST M HI R 31T S B 111

R 1 AFRMEAYIXT TAKS 1RGN 76T
Tab.1 Enzymatic activity towards JAK3 of

target compounds

o ﬁﬂfﬁﬂ%;%_/l ICSO/,
(1 pmol-L71) (nmol-L7")
Al 46.7+2.5 —
A2 82.624.7 286.2+29. 1
A3 91.5+6.2 178.7+23.6
A4 69.3%6. 0 206. 8+42. 4
A5 74.6%4.5 346.7+54.2
A6 26.4£2.9 —
A7 21.7£3.9 —
A8 40.5+1.3 —
A9 67.9+3.2 512.4+75.3
A10 6.5+0.4 —
All 8.0+2. 1 —
Al12 1.8+0.2 —
Al3 25.3%4.2 —
Al4 2.8+1.5 —
Al5 13.9+2. 1 —
Al6 18.2+3.3 —
B 99. 11.2 —

0 BRI BB £SEM , “ —” FoR 1A #l

2.3 ALEW A3 B A4 AR SME PERF ST

TGS A3 Fl A4 SR AT JAK3 $ l 3
P RN JHOGT g [ U S A JAKT Al JAK2 1Y
PRAGE ST, GERUNER 2 Fiw, I I REE BRI
] JAK2 (1C4, <10 wmol/L) , 1 JC¥% 4 1% JAKI
(IC5,>25 pmol/L) ; b5 9 A3 X JAK2 By
HVE AL AT, I 2 45l 2L s P ek
s, SR — 8 kAW A3
TE 10 wmol/L Wk B2 N AT &AM i JT AR 1 A L
149 7N BSUGL AP hK 28 200 L ) 385 5, IR0 T A4, Rk
G A3 R IR 7 ) S T R

£2 LAY A3 I A4 [GIRSNE R

Tab.2 Bioactivity data of compounds A3 and A4 in vitro

IC50/ (pmol -1.7") W%/ (10 wmol - L")

&Y
JAK1 JAK2 VG 9 EXL 4
A3 >25 4.220.6 54.916. 1
A4 >25 9.2+2.1 45.5+8.0

T B 2 BN 2 SEM,

3 it

ARG L FH 2R Al SR e R e e B
LM JAK3 #0157 7h BRI A, IR 24
AELp JAK3 I, 40 A2~ A5 FI A9, Hirpb f
ALE Y A3 AP H] JAK2, 1 HAE 10
wmol/ L V& T BB R il /1N AL AV ok 8 200 e )
HATE , WVE AR R AN BRI S A A W LUJT &

e R B JAK2&JAKS AU HIF], H [ &
G E VRPN A 2 2RI SR 2 0 )

SE
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