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Synthesis and JAK2 inhibitory activities of 4-phenyl-pyrrolo[ 2, 3-d] pyrimidine
derivatives

LIU Xiaofei, WANG Tingfang, JU Caoyun, ZHANG Can "
Jiangsu Key Laboratory of Drug Discovery for Metabolic Diseases, Center of Drug Discovery, China Pharmaceutical University, Nanjing
210009, China

Abstract A series of 4-phenyl-pyrrolo[ 2, 3-d] pyrimidine derivatives were synthesized through modifying the
structure of the lead compound ruxolitinib by molecular hybridization strategy. It was synthesized from pyrimidine-
4, 6-diol by Vilsmeier-Haack reaction, SyAr reaction, cyclized, dehydration, Suzuki coupling and finally acylated
to give 12 new compounds(12a-121). All structures of the synthesized compounds were confirmed by 'H NMR,
“C NMR, and HRMS analysis. The biological activities were evaluated in wvitro. Their JAK2 inhibitory activities
were studied using JAK2 enzymatic and TF1-GMCSF cellular assays. The results indicated that compounds 12b,
12e and 12h showed moderate activity. The anti-tumor activities were studied against JAK2-independent A549
cell line by the MTT assay. Results showed that the title compounds exhibited potent antiproliferative effect on
A549, especially compound 12¢(1C,, =0. 12 pmol/L) , suggesting that this series compounds might be promising
anti-tumor agents for futher investigation.
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Scheme 1  Synthesis of pyrrolo[ 2,3-d ] pyrimidine derivatives 12a-121
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Reagents and conditions: (a) POCl; ,DMF,80 °C,94.0% ; (b) triethylamine, CH;CN,84.3% ;(c) triethylamine, CH;CN,reflux,91.9% ; (d) pyri-
dine,SOCL, ,CH,Cl, ,92. 7% ; () Pd(PPhy),,K,CO;,90 °C,DME,90.2% ; () H,,10% Pd/C,EA,1 h,99.7% ;(g) Et;N,CH,CL/EDCI,

HOBt, DIPEA , CH, Cl, ,65. 1% -94. 5%
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Figure 2 Structures of pyrrolo[2,3-d ] pyrimidine derivatives 12a-121
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2.1 # H

RY-1 9 s AL (R T 20 Hr A &% ) 5 Bruker
AV-300 # 2R AL (TMS i N5 ) s MATOSXP #Y
= o PERTE AL (S Thermo 23 W] ) 5 MR X (i 1
Tecan Infinite M1000 Pro £ 3 GERGH5R X ) ; SW-CJ-
IFD B TAE & (IR EERI LR AW .

Z'-LYTE™ Kit-Tyr 06 Peptide i 7] £ ( Catalog
No. PV4316, & Invitrogen 7y 7)) ; 384 fL B& #k
(25 e¢m”, Corning Part#3676 , 3% [E Corning Costar /%
7)) ; JAK2 3 ( Catalog No. PV4210, € [ Invitro-
gen 3] ) 5 N LR T I0L96 40 S Bk TF-1 ., AS49 41 ity
RCPEPBE B L2405 ) s FBS 0. 25% Ji i H
ity TR R + R R (L E Gibeo A H]) ;IE
FH LR (3£ E Thermo 2 7] ) ; Anti-human/Mouse
phosphor-STAT5 ( Y694 ) PE ( 22 [E Bioscience 7%
) 5 PO HT R e (MTT, SE [ Sigma A 7] ) 5 —
HOEHR (DMSO, | g AL 23l R A B 7)) 5 46
R (B A KT 99% ) 5 BT AL 2#H
TS M4t i o
2.2 Aubdhah b s ke

4,6-= F 5ve-5-85(4)  HL POCL, (91.4 ml,
1.12 mol ) A 250 mL =S8 - S04 FE I P I
F 10 °C, Al E Lo < 218 i DMF (30 mL,
0. 446 mmol ) ,30 min Z P AN5E 5%, SOV AAR R IE L
HOBERCR R, A 4,6- 3 JLmsngE (3) (25 g,

0.223 mol) JEA 5], K R8Tl 2 = i, fi H:
F 06 [ AR e 2% 18 TR 2 70 °C U 24 hy [N
SEWE Bl 2 R, B SO TR AT KK 1000 mL
H3ERE 30 min J5 F LR CBEAEEL (600 mL x3) , &
FHAEPUZ A /K 600 mL P, Jo/K B R M T
P R R AT A o A a0 (A e £ R O,
10: 1) 4lifk, 15 3 @ AR (37.1 g,94.0% ) :'H NMR
(300 MHz,CDCl,) §:10.48(1H,s,CHO),8.91(1H,
s,pyrimidine-H) ,

N-(6-5-5-F Bt A vg v 4-05 ) -N- 35 H &
EE(6) Bk 4(37.1 g,209. 62 mmol ) 75 i
T4 M 300 mL A AR A = & B (31.8 g,
314.44 mmol)  LE R ZTig (5) (24.5 g,209.62
mmol ) , LI 3 ho [N 45 G ZE BRI,
IMA TR CHEAH (300 mL x2) , FIFAHHLE, il
I Eh/K 300 mL PR, JooKGRBREA T , v ke 4
PRHL . A s (CAhEE- LR CBR,4: 1) glifl,
159 W 0, [ {4 (48.5 ¢, 89.8% ) :'H NMR (300
MHz,CDCl,) §:10.43 (1H,s,CHO),8.36 (1H, s,
pyrimidine-H) ,4. 35(2H,s,N-CH,-CO) ,4. 24 (2H,
q,J =7.1 Hz, CH,-CH, ) ,3.01 (3H, s, N-CH, ) ,
1.30(3H,t,/=7.1 Hz,CH,-CH,) ,

4-F5-FKT-FR6,7-=— A-S5Hw& 52,
3-d]w-6-A M TE (T) KA 6(48.5 g,
188. 22 mmol) i T LM 500 mL o Il A = L&
(28.6 g,282.33 mmol) , Jhifd 2 82 °C [a] Jff i b
12 hy RMERIGE B, ZZBRERL A Z
B2 CBEZEH(500 mL x 2) , &I A HLZ, A& £
7K 500 mL Pk, To/K B R G4 T4, s Hs ke 4 , 75 5
BER(47.9 ¢,98.8% ) , NEA PR EHER AT —
R

4-F-T-F I -TH-wbe& 55 [2,3-d | o -6- R BR
B (8) KALB W 7(47.9 g,149. 81 mmol ) i i
T 2N 500 mL A AR YA A E AL (35.6 ¢,
299. 61 mmol) | L BE (23.7 g,299. 61 mmol ) , =
RBEFERON 12 ho SN 45 85 R Z5 BR R,
AR CBRZEI(500 mL x2) , & IFAHLZ, il
A ER7K 500 mL P, JooK B IR AN T4, U Tk 46
TR, S (CATMEE-C R LR, 4: 1) difk,
B A (41.2 ¢,91.2% ) : ' H NMR (300
MHz, CDCL,) §:8.73 (1H, s, pyrimidine-H ) , 7. 33
(1H,s, pyr-H),4.42 (2H, q, J = 7.2 Hz, CH,-
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CH,),4.14 (3H,s,N-CH;),1.43 (3H,t,J =7.2
Hz,CH,-CH,) ,

T-9 Rk A-(4-75 KK ) TH-we v 55 [2,3-d ] =%
-6-H B LB (10) W kB 8(41.2 g,171.91
mmol ) % ff T £ % W ik (DME ) 500 mL H, 4K
UCHIA KT Fil§ 5 24 i) 12 40 WP P2 s (9) (42.82 g,
171. 91 mmol) FREZEF (35. 64 g,257. 87 mmol) . 3
fL4f5 (0. 41 g,2.70 mmol )  PU = A FEBEAL (0. 41 g,
0.36 mmol ) , AR ¥, FHilk 2 90 C [n] i ) B
24 h, SO ARG AN B SR, ZZBRIE R, A
A LE i (500 mL) |, il , WO U8, 98 vk 4
1R . SRR (k-2 R R, 40 1) glifk,
TR0 [ (50.9 g,90.7% ) :'H NMR (300 MHz,
CDCl,) 6:8.55(1H,s, pyrimidine-H) ,8. 37 (2H,d,
J=8.9 Hz,Ar-H) ,7.46(2H,d,J =8.9 Hz,Ar-H) ,
7.44(1H,s,pyr-H) ,4.45(2H,q,J =7.1 Hz, CH,-
CH,),4.19 (3H,s,N-CH,),1.46 (3H,t,J =7.1
Hz,CH,-CH,) .

4-(4-2HK)T-F K-TH-wvs 5 [2,3-d ] %
w-6-% B LB (11) KAk 5H 10(50.9 g,155. 99
mmol ) ¥ T L2 LT 500 mL i, fim A4S B A AL
F(10% ,5 g) , WK B A B SR, F il
4 ho SIS IR Fl U B A AR , U8 VRO R TR 46 A5 3
WA [E 1K (46.0 2,99.5% ) , NP E AT
— R

4-(4-TBER A ER)T-9 A -TH-wp % 5[ 2,3-d ]
wEUE-6- IR LB (12a)  RAEG ) 11(150.0 mg,
506. 19 wmol ) 7 f# T & H 45 20 mL A 4K KA
ZIRTF (103.3 mg,1.01 mmol) , = Z,Jtiz (76.8 mg,
759.29 pmol) , FIRFFEI K o SONASH T, R 7
FRUEH, A 05 CATh - R O R, 20 1) 2lifk, 15
1 [ K (140.0 mg,81.7% ) : mp 172 ~ 174 C;
'"H NMR(300 MHz, CDCl, ) §&: 8.41 ( IH, s,
pyrimidine-H) ,7. 50(2H,d, J = 8.8 Hz, Ar-H),7.41
(1H,s,pyr-H) ,7.08 (2H,d,J =8. 8 Hz,Ar-H) ,4. 31
(2H,q,J =7.1 Hz,CH,-CH, ) ,4.04(3H,s,N-CH, ) ,
2.09(3H,s,CO-CH,),1.32(3H,t,J =7.1 Hz, CH,-
CH,);"” C NMR (75 MHz, CDCL,) §:167.8,163.5,
160.7, 153.8, 152.9, 148.1, 135.1, 127.5, 114.1,
106. 3,104. 2,60. 6,30.6,29.2,24.0,13. 8; HRMS for
CyHg N,O, [M + H] " Caled. 339. 141 2; Found
339.145 5,

4-(4-ABREIALK)-T-F AR-TH-wwg 5+ [ 2,3-d ]
MR 6-RBR L BE (12b) &I ARG Y 12a,
W < TR T 480 J PN R T, 45 31 1 8 [ 4 (148. 8 myg,
83.4% ) :mp 182 ~ 184 °C;'H NMR (300 MHz,
CDCl,) 6:9.04(1H,s, pyrimidine-H) ,8. 14 (2H,d,
J=7.7 Hz,Ar-H) ,7.77(2H,d,J =7.6 Hz,Ar-H) ,
7.58(1H,s,pyr-H) ,4.44(2H,q,J =7.3 Hz,CH,-
CH,),4.19(3H,s,N-CH,),2.47(2H,q,J =7.5
Hz,CO-CH,),1.45(3H,t,J =6.9 Hz,CH,-CH, ),
1.29(3H,t,J=7.8 Hz) ;" C NMR(75 MHz,CDCI,)
§: 171.8, 160.6, 158.6, 153.3, 152.8, 140.2,
129.6, 122.6, 119.3, 113.3, 108. 1, 60.9, 30.3,
29.2,13.8,9. 1; HRMS for C,yHyyN,O;[M + H] *;
Caled. 353. 156 9 ;Found 353. 160 7,

4-(4-F T B R IOK) -7-F A-TH-wtog- 5[ 2, 3-
d] e 6-% 8 Lo (12¢)  Hl& T ERALSY
12a, 445 C TR IEF 40 57 T R IF, 15 1 €8 [T 44 (139. 5
mg,75.2% ) :mp 188 ~ 191 °C ;'H NMR (300 MHz,
CDCl,) 6:9.04(1H,s, pyrimidine-H) ,8. 15(2H,d,
J=8.8 Hz,Ar-H) ,7.80(2H,d,J =8.7 Hz,Ar-H) ,
7.58(1H,s,pyr-H) ,4.45(2H,q,J =5.4 Hz, CH,-
CH,),4.20(3H,s,N-CH;),2.71 ~2.60 (1H, m,
J=5.2 Hz,CH),1.46 (3H,t,J = 7.2 Hz, CH;-
CH,),1.31(6H,d,J =6.8 Hz,CH;) ;" C NMR(75
MHz,CDCl;) 6.179.7,161.7,160. 8,153.1,152.9,
140.0,129.6, 121.8, 120.6, 119.3, 108.0, 60. 8,
36.4,30.2,19.1,13. 8; HRMS for C,,H,,N,0,[ M +
H] ¥ .Caled.367. 172 5;Found 367.175 9,

4-(4-2R A F BLE AR ) 7-F A-TH-wkvs 5t 2,
3-d) v -6-%8 CEs(12d) {659 11(100.0
mg,337. 46 wmol) % % T DU LI 20 mL 1, vk
NN IR SR (35, 3 mg,337.46 pumol ),
FIPEFE 1 he SOVZERS , BUEZEBRIE A, 2t
WA BE-C R O R, 20 1) gk, 153 B AR
(79.6 mg,64.8% ) :mp 183 ~184 °C ;'H NMR (300
MHz, CDCl; ) §:9.02 (1H, s, pyrimidine-H ) , 8. 12
(2H,d,J=8.2 Hz,Ar-H) ,7.75(2H,d,J =8.0 Hz,
Ar-H),7.56 (1H, s, pyr-H) ,4.43 (2H,q,J =7.1
Hz,CH,-CH,) ,4. 18 (3H,s,N-CH, ), 1.44 (3H,t,
J=7.1Hz,CH,-CH,),1.26 ~1.15(1H, m, cyclo-
propyl-CH) ,1. 14 ~ 1. 12(2H, m, cyclopropyl-CH, ) ,
0.90 ~0. 88(2H,m, cyclopropyl-CH, ) ;°C NMR (75
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MHz,CDCL,) §:172.3,161.2,159.3,153.5,152.6,
140.5,130.0, 122.3, 119. 8, 117.3, 108.5, 61. 4,
30.8,14.3,13.8,9. 6; HRMS for C,,H,,N,0,[ M +
H] " .Caled. 365. 156 9 ;Found 365. 162 1,

4-(4-4F ;B R AR ) -7-F A-TH-wbog- 5[ 2,3-
d]e#ee-6-% 8 TEs (12¢)  Hl & ik FLED
12d, K 28 P9 S 40 B0 3G IR S, 19 6 TR
(111.7 mg, 87.0% ) :mp 176 ~ 178 °C;'H NMR
(300 MHz, CDCl;) 6:8.51(1H, s, pyrimidine-H ) ,
7.65(2H,d,J =8.6 Hz, Ar-H),7.37 (1H, s, pyr-
H),7.20(2H,d,J =8.5 Hz,Ar-H) ,4.41 (2H, q,
J=7.1Hz,CH,-CH,) ,4.15(3H,s,N-CH, ) , 1. 42
(3H,t,J = 7.1 Hz, CH,-CH, ), 1.33 (9H, s,
CCH;);"” C NMR (75 MHgz, CDCl,) &:176.1,
163.5,160.7,152.9,148.0,135.3,127.4,121.7,
120. 8,106.3,60.6,39.1,30.6,27.1,13.8; HRMS
for C,,H,,N,O,[ M + H] ¥ ; Calcd. 381. 188 2; Found
381.192 6,

4-(4-Z R TBER AR ) 7-9 A -TH-w 451 2,
3-d] v -6-% 8 B (12F)  Hl4 R ES Y
12d K5 PR H G S 30 A — 9 S R SR, 15 £ ] AR
(99.4 mg,75.1% ) :mp 200 ~204 °C ;'H NMR (300
MHz, CDCl; ) §:8.52 (1H, s, pyrimidine-H ) , 7. 67
(2H,d,J =8.9 Hz, Ar-H),7.40 (1H, s, pyr-H) ,
7.28(2H,d,J=9.8 Hz,Ar-H) ,4.42(2H,q,J =7. 1
Hz,CH,-CH,) ,4.16 (3H,s,N-CH, ), 1.43 (3H,t,
J=7.1Hz,CH,-CH,) ;" C NMR (75 MHz, CDCI,)
5: 163.3, 160.7, 154.0, 152.8, 149.8, 132.3,
127.8,122.3, 121.5, 115.6, 106.2, 60.7, 30.7,
13.9;HRMS for C,iHs F;N,O,[ M + H] " . Caled.
393. 113 0;Found 393. 110 7,

4-(4-3 TR BB LIR)-T-F R-TH-wLw&5F
[2,3-d ] -6- 88 T B (12g) il &y ikFfLS
Yy 12a 4 ZFR TS R R AU T TR, 459 A A
(104. 8 mg,52.2% ) :mp 146 ~ 148 °C ;'H NMR(300
MHz, CDCL, ) 6:8.53 (1H, s, pyrimidine-H ) , 7. 46
(2H,d,J =8.8 Hz,Ar-H) ,7.36(1H,s,pyr-H) ,7. 17
(2H,d,J =8.9 Hz,Ar-H) ,4.42(2H,q,J =7.1 Hz,
CH,-CH,), 4.16 (3H, s, N-CH, ), 1.54 (9H, s,
CCH,),1.43(3H,t,J =7.1 Hz,CH,-CH, ) ;" C NMR
(75 MHz, CDCL, ) &:163.7,160.8,153.8,153.0,
152.2, 147.3, 135.7, 127.4, 121. 8, 119.4, 106. 4,

80.2,60.7,30.6,27.9,13.9; HRMS for C,, H,,N,O,
[M+H]";Caled.397. 183 1;Found 397. 186 8,

4-(4- R FBERILK)-T-F AR-TH-Log- 5[ 2,3-
d] =Erz-6-% 8 2 Es (12h) & 5 RIS
12, 5 BF DY HY I G040 R P 86 50, 159 11 68 [T 4K
(172.3 mg,85.0% ) : mp 210 ~ 212 °C;'H NMR
(300 MHz, CDCl, ) §:8.53 (1H, s, pyrimidine-H) ,
7.88(2H,d,J=8.8 Hz,Ar-H) ,7.76(2H,d,J =7.7
Hz,Ar-H),7.38(1H,s,pyr-H) ,7.24-7. 57 (5H, m,
Ph-H) ,4.42(2H,q,J =7.1 Hz, CH,-CH, ), 4. 15
(3H,s,N-CH,),1.43 (3H,t,J = 7.1 Hz, CH,-
CH,) ;"”C NMR (75 MHz,CDCL,) §:165.2,163.5,
153.8,152.9,148.4,135.2,134.4,131.4,128.3,
127.5,126.6, 121.9, 121.0, 106.3, 60.6, 30.6,
13.8; HRMS for C,; H,y N,O; [ M + H ] " Calcd.
401. 156 9;Found 401. 159 6,

4-(4- K TBERIAR)-T-F A -TH-wkog 5[ 2,3-
d]wsez-6-% 8 CBs (121) & F RS Y
12e % 20 PN HY Ik G040 AR 2 RS, 159 B 6 [ A
(158.5 mg,75.6% ) : mp 242 ~ 244 °C;'H NMR
(300 MHz, CDCl; ) 6:8.50(1H, s, pyrimidine-H ) ,
7.53(2H,d,J =8.5 Hz,Ar-H) ,7.37 ~7.32(5H,
m,Ph-H) ,7.21(1H,s,pyr-H) ,7. 16 (2H,d, ] =8.6
Hz,Ar-H) ,4.41 (2H,q,J =7.1 Hz, CH,-CH,),
4.15(3H,s,N-CH,),3.77(2H,s, CH,-Ph) , 1. 43
(3H,t,J =7.1 Hz,CH,-CH,) ;" C NMR (75 MHz,
CDCL, ) §: 168.5, 163.4, 160.7, 152.8, 148.2,
134.9,133.9,129.0,128.8,127.5,127.2,121. 8,
120.5,106.3, 60. 6, 44. 4, 30.6, 13.8; HRMS for
C,HuyN, O, [ M + H] " Caled. 415. 172 5; Found
415.170 9,

4-(4-F JR R A B R IR K ) -T-F JR-TH-wbv& 5F
[2,3-d]swe-6-m LEg (12))  Hl# kR G
) 12e K5 PR N e S48 B 4-H R S 15 1
0[5 & (99.9 mg, 65.7% ) : mp 250 ~ 252 C;
"H NMR (300 MHz, CDCL,) &:8.51 (1H, s, pyrimi-
dine-H) ,7.69(2H,d,J =8.2 Hz,Ar-H) ,7.33(1H,
s,pyr-H),7.27 (2H,d,J =8.0 Hz, Ar-H) ,7. 14-
7.03(4H, m, PhSO,-H) ,4.41 (2H,q,J =7.1 Hz,
CH,-CH,), 4.15 (3H, s, N-CH, ), 2.41 (3H, s,
PhCH,-H),1.42 (3H,t,J = 7.1 Hz, CH,-CH, ) ;
“C NMR(75 MHz,CDCl,) §:163.1,152.7,149.5,



55 48 55 2 ]

UBE, 205  A-EDEIS 3 [ 2,3-d ]IS TAK B0 T - RO R 0 155

143.5,135.7,133.5,129.2,127.6,126.8, 122.9,
122.1,106.1, 60.7,30.7, 21.1, 13.8; HRMS for
C,,H,N,0,S[ M + H] " Caled. 451. 139 5; Found
451.136 9,

4-(4-FA K F 8L R A K ) T-F L -TH-wk % 5
[2,3-d]"#vwe-6-R B L Bg (12k) il &Ik s
V) 12e K5 PR H L S 0 SRR LS, 15 11
€[5 & (79.0 mg, 55.0% ) : mp 237 ~ 239 C;
'"H NMR (300 MHz, CDCL,) &:8.51 (1H, s, pyrimi-
dine-H) ,7.99 (2H,d,J =8.5 Hz, Ar-H) ,7.77 ~
7.68(4H, m, Ph-H), 7.40 (1H, s, pyr-H) , 7.27
(2H,d,J =8.5 Hz,Ar-H) ,4.42(2H,q,J =7. 1 Hz,
CH,-CH,) ,4. 15 (3H,s,N-CH, ), 1.43 (3H,1,J =
7.1 Hz, CH,-CH,) ;" C NMR (75 MHz, CDCL,) §:
163.5,160.7,153.8,152.8,148.8,138.3, 134.5,
132.2,127.4,122.0,121.3,117.4,115.0, 106. 2,
60.7,30.6, 13.8; HRMS for C,, Hy, N,O,S[ M +
H] " :Caled. 426. 152 1 ;Found 426. 154 9,

(S)4-(4-(1-(F T AHIK) wbrk b -2-F BEiz)
FH)T-F R TH-wog 55 [ 2,3-d ] v -6-4 BR T B
(121) % Boc-PRO-OH(217.9 mg,1. 01 mmol ) 7 fi#
T 20 mL Hr, pKIE T iR EDCI(193. 6 mg,
1. 01 mmol) ,HOBt (136.5 mg, 1. 01 mmol ) , DIPEA
(130.5 mg,1.01 mmol) ,0 °CHF 30 min, LR HIA
L&) 11(150. 0 mg,506. 19 wmol ) , Ft 2 = i $ik
o RIVESHG , R ZZ BRI A, A @35 (A
fit- MR R, 2: 1) flifk, 15 1 [ {4 (230.5 mg,
92.3% ). mp 136 ~ 138 °C;'H NMR (300 MHz,
CDCL;) 6:9.00(1H,s),8.08(2H,d,J =8.1 Hz),
7.74(2H,d,J =8.3 Hz),7.48(1H,s) ,4.44(2H,q,
J=7.1Hz) 4.41 ~4.32(1H,m) ,4.16(3H,s) ,3.45
~3.30(2H,m),1.95 ~1.78(4H,m) ,1.51(9H,s) ,
1.46(3H,t,J/ =7.1 Hz) ;BC NMR (75 MHz, CDCL, )
85:170.5,162.3,159.4,157.6,156.4,153.5,138.6,
130.0, 129.6, 129.5, 122.2, 120.9, 119.7, 108.5,
81.2,71.9,61.3,47.3,30.7,29.6,28.4,24.6,14.3;
HRMS for C,;H,,N,0,S[ M + H] * ; Caled. 494. 235 9
Found 494. 238 6,
2.3 ARINEVEIRY

ARG BT A B H b A & kAT 1R Sh
JAK2 3 15 4 32 . GM-CSF 755 TF-1 41 it 7% 14
FIAS49 2 b 3 58 05 PRI, FE7E Y JE (tofac-

itinib ) & —FP o SR R BEPE JAK #0455, H JAK1
1C, 4 3.2 nmol/L, JAK2 1C, 24 4. 1 nmol/L, JAK3
1Csy K 3.6 nmol/L"" . BIFFE v e £ 15 H B 45 i
JAK2 101 il 50) 1y BH 4 %of B 24 49 ) 25 5240 & 9
JAK2 () 300 05 1 o

2.3.1 JAK2 gtdsdp4lE ik LA WH JAK2 3%
FibF 5 P8 ] Invirtrogen 28 7] Z'-Lyte ™ 34 g 1 32 F
R, HARSIE 5k S R 2 -Lyte kit $5 B 5 1
FAESCHR™ o AR 1,

2.3.2 TF1-GMCSF #mfni& b ARWF5ExF JAK2 38
B % P 1Cs, /N T 0.5 wmol/L 1465 ¥ 12b
12e 1 12h JE47 10040 H- 5 105 40 i 42 7% o) % 9 7
(GM-CSF) i & TF-1 40 Jf 3 k9 ik, TF-1 2
JAK2 AR (4 I 11 10995 40 i 3= , GM-CSF ]
5 G005 40 g TAK2-STATS 3 %, 13t JAK2 3%
fiti T i STATS Z [ 14 7K - A ] 42 ) Ak A5 4 %F
JAK2 (i iili& ok . 2 Bk 10 ] o7k, DAFE I
B AE A PHPENT R SER A5 R L 1,

Table 1 ICy, of the target compounds 12a-121 against JAK2 enzyme
and TF1-GMCSF cell

IC5y/ ( pmol/L)
Compd. —

JAK2® TF1-GMCSF
Tofacitinib 0. 005 0. 095 +0. 002
12a 0.724 ND®
12b 0.368 >20
12¢ 0. 542 ND"
12d 0. 861 NDP
12e 0.257 18.4+1.53
12f 0. 849 ND"
12g 0. 995 ND"
12h 0. 096 10.5 £0. 29
12i >1 NDP
12§ >1 ND"
12k >1 NDP
121 >1 ND®

*Assays done in replicates (n =3 ). Mean values are shown and the

standard deviations are <30% of the mean. "ND; Not determined

T PRI R R, PP X BRI R R
XF JAK2 A5 5 2 0l 4 A, O 1C,, 5 S0k 4 i —
B, HoA 3 MG (12b 12¢ F1 12h) E L
X JAK2 3l 5 A — 5E 1 30 395 1, 1Cs 4/ F
0.5 wmol/L, fk4&)12a 12¢ 12d 12f 1 12g 3
S D HITE PE, IC, 7£ 0.5 ~ 1 wmol/L, fb &
W) 12i ~ 1210 IS PR 22, IC, ¥R F 1 pmol/L,
SIHTIE AL G PSS F AT N, HAT B R 2 [l v BELAY
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AT 5 Boc-Pro HUCAY AT A= W16 P i T/ Mz B e
ST A, o7 SR BRI AT AR s P 25 o m]
REBRA B A HE AT SR A T S8 25 5, BRI 53R
X A A S . AR B RERE b e 1C, /N T
0.5 wmol/L L &4%) 12b 12¢ F1 12h 47—
(1) TF1-GMCSF 4 i PEF 7T, SLHai REM, /b
&%) 12e Fi1 12h X} TF1-GMCSF 4 fits A — &
il TE P 2 — 25 E B 428 X 51 AR A B
(#) Boc-Pro JE[AT, BEA I 4L & 4115 JAK2 S 19

+-
gﬂ%o

2.3.3  A549 fmpa g A dp s EE MRS S0k
[12]  AWF5E 4 JAK2 JEAH I 4 i AS49 xf H
Bk G 0 2E AT 240 M 335 40 o) 35 1 U, SR MITT
VR BARAL A T AS49 4 i (it 14 5 31 161 e
PLFGHER e N BH X R 45 R L 2,

SIS ZE R RN LAY 12a ~ 12¢ 12e ~ 12h Al
12k ~ 121 HU35E RE S b dssng , b b 59 12¢ I
12K ({4035 P f 8, 1C, (0. 12 F10.29 pumol/L)
SRR B A Y. XS Pl A A
A AR S s R

Table 2 1Cy, of the target compounds 12a-121 against A549 cell

Compd. 1C5y/ ( wmol/L) Compd. 1C5y/ ( wmol/L)
Tofacitinib 0. 156 £0.026 12g 1.26 £0. 38
12a 10.8 £1.5 12h 2.57 £0.21
12b 1.43 +0. 61 12i >20
12¢ 0.12 £0.014 12 >20
12d >20 12k 0.29 £0. 042
12e 10.2 £2.4 121 0.76 £0.28
12f 5.03 +0.28

3 RS

AR FEAAFR T 12 S F LAY, a5
#'H NMR ,”C NMR .HRMS #fiE, % HArfb &9
HEAF RSN JAK2 4GS PRI . GM-CSF 75 511 TF-
1 AP RD AS49 4 Jf 40 1 78 7 PRk, 45 1
IREBATAL A AT — 8 JAK2 i35 v, IR o 3%
B R AT AS49 20 L FEAM TS 1 . AS49 4f i
hAEE R R R L AERE T2k, Z2iksS
JAK2 [A] J& & M W A B s . H ARk & o ot
AS49 21 B Ay 3 AR 5 T BBV R T A A
ZAREA — M EER X e 12¢ 19

1C5 ik 5 0. 12 pmol/L, /R iz F AL W nl fEAA
A FA AR A S A, BT HE— 2P R
UM 2519 7

S % X
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