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Synthesis of pyrrolopyrimidines and their JAK3 inhibitory activities
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Abstract: Objective To design and synthesize pyrrolopyrimidines and study their JAK3 inhibitory activities. Methods The two kinds
of pyrrolopyrimidines (I, and I,)were synthesized from 4-chloro-7H-pyrrolo[2,3-d]pyrimidine via substitution reaction, amino
deprotection, and N-acetylation reaction. Their JAK3 inhibitory activities were tested by in vitro cell assay. Results Eight novel
compounds were synthesized and their structures were confirmed by 'H-NMR and HR-MS. The i vitro activity experiments showed that
compounds I, and Iy3; had good inhibition against JAK3, and it was near to control drug tofacitinib. Conclusion Target
compounds had good inhibition on JAK3-depended DAUDI cells, and rarely inhibition on non-JAK3-depended BT-20 cells.
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Fig. 1 Chemical structure of tofacitinib
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Fig. 2 Synthetic route of target compounds

1 XE5RF

Bruker 400 RUAZREILARA: VG ZAB-HS 2 5%
1 )2 RN GF-254 (5 Btk T ),
YRT-3 BUHCFHE pi A R R ZERE AN Do
TAES (TRiEtb i) ); MCO-18AIC (UV) #!
CO, A IE 74 (=32 +); BDS200 AU {3 E 1
Bi (R EEOL A H IR ITEA D RT6100 7Y
BEERR BT A AR TR A2y BE 22 B A R A 7))
LD5-2A BUEOHL bt 5O S LA R A D
FTRF bR REG R AF]D.

2B BR3[BT AT AR R34 ok T B A 2 el sl gy
Mrat, BResiuimsr, A EEEH . KA
Schrodinger 41 Glide BEHFEAT HESUTR L - H i PBS
(NaCl 8.00 g, KCI 020 g, NaPHO4H,O 1.56 g,
KH,PO, 0.2 g); HHIEHIRF (B AR 0.5 g Al
EDTA 0.2 g, D-Hanks % 1.0L, JEREBREH, 403

BN, =20 CORAED s FRZFIMIIE COREETE: A4
Wl R R THTE AR D); MEM. RPMI 1640 15
F#3E (Gibeo Life Technologies); A2 B 41 fig Y
PR E 0 B P P P AN B DAUDI A FL 1 968 41 g
BT-20 330 [ v 5 B R B Sl e 220 5 . BH
PEXHIE 2447 tofacitinib FHASSLH % A, i 4>
99%.

2 FEE4%R

21 ERRERS

2,11 4-BUT ERIL R - 1-(TH-ML I [2,3-d] W g -4-
FOUREE (D ME R RV BRI
SN 4-80 T 4 B ik 2 AR IR IE (0.20 g, 1.00
mmol ). 4-5(-7H-NL M F[2,3-d]ERE (0.15g, 1.00
mmol ). K,CO;(0.16g, 1.20 mmol) A1 DMF(20 mL),
60 ‘CIJV. 8 h, A7yl - IR LM (1:2) AR
#l, TLC R 584, H R NVAFIA 30 mL 47K
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W, BERR BE (30 mLX3) AHL, ZEHORT /KGR
B, vk, JURZIEEREAPEA], i - e
TR SR (2 0 DY, FEEalk 5 s/ 20159 1(0.27
2), WF 85.17%.

2.1.2  1-(7TH-MEWE[2,3-d]WE e -4-F5 )R IE -4- i (2)

AR ERAAWRE T BiEPhe & R O i
CH,Cl, (12 mL) FI=F LM (4 mL), [MiZRAW
AL S 2 (032 g, 1.00 mmol), #tdk, T30 °C
SN 3 hy SO 2 o ks 2 TR R 2 AL, TR
WEEBN TP RN,

2.1.3  N-(1-(7H-MEM%[2,3-d] W IE -4- 55 DR I -4-FE)-2-
MIAECHENE (T WA mAAEET. Hike
BEE I N AR I A 2 (033 g, 1.00
mmol). DBU (0.30 g, 2.00 mmol). 3k LM 4.1
(0.23 g, 2.00 mmol) F1iE ] 15 mL, #ii+k, 40 C
SN 18 hy B RNIBABRIAA K (30 mL) Y, BER
CTEFERL, ARG TE KRR B8, WU 28 1R kR
ZANER, A - B OER (20 D ek, A
A SIS | o (017 )5 R 65.11%.

HR-ESI-MS m/z: 285.1459 [M~+H]". '"H-NMR (400
MHz, DMSO-ds) d: 1.34~1.43 (m, 2H, CH,),
1.87 (d, J=12.8Hz, 2H, CH,), 3.23~3.26 (m,
2H, CH,CN), 3.59 (d, J=3.2Hz, 2H, NCH,),
3.90 (t, J=3.6Hz, 1H, NCH), 4.52 (d, J=11.2
Hz, 2H, NCH,), 6.57 (s, 1H, pyrrole-CH), 7.17
(s, 1H, NHCH), 8.13 (d, J=3.6 Hz, 1H, CONH),
8.22 (d, J=52Hz, 1H, NCHN), 11.66 (s, 1H,
Ar-NH),

2.1.4  (R)-N-(1-(7TH-Mk W [2,3-d] W W -4- 55 ) R B -3-
F)-2-RECENE (1.0 FHEHR SBRUEEW T .
Tk, i 45 I [2,3-d]mEnE (0.15 g)

HR)-3-BUT A= IENRIE (0.33 g) RIS H
PRALAEYI T 2n (016 g), WH 62.39%., HR-ESI-MS
mlz: 285.145 9 [M+H]". 'H-.NMR (400 MHz,

DMSO-dy) d: 1.53 (t, J=9.2Hz, 2H, CH,), 1.79
(s, 1H, CHy), 1.92 (s, 1H, CHy), 3.10~3.16
(m, 1H, NCH,), 3.25~3.29 (m, 1H, NCH,),

3.56~3.67 (m, 2H, CH,CN), 3.72 (s, 1H, (R)-CH),
431 (d, J=12.8 Hz, 1H, NCH,), 4.44~4.47 (m,
1H, NCH,), 6.63 (d, J=1.6 Hz, 1H, pyrrole-CH),
7.17 (s, 1H, NHCH), 8.12 (s, 1H, CONH), 8.32
(d, J=6.8 Hz, 1H, NCHN), 11.65 (s, 1H, Ar-NH).
2.1.5  4-(4-(4-HHFE IR IR IE -1-55)-7 H-TE % [2,3-d]

Mg (1) MG SRERMEY 115, |
A-G ML I [2,3-dERE (0.15 g) L5 4-if3E 2R FLIRIE
(020 g) [P, Hf I NA H GBI K, AT
AARJERL, Ak - iR OER (2 0 1) e, A
AT E] T 4.0 (0.29 @), WK 90.61%. HR-ESI-MS
mlz: 325.141 0 [M+H] . '"H-NMR (400 MHz,

DMSO-dg) d: 3.70 (t, J=5.2 Hz, 4H, NCH,),

4.07 (d, J=52Hz, 4H, NCH,), 6.63 (t, J=1.6
Hz, 1H, pyrrole-CH), 7.00 (d, J=9.2 Hz, 2H,

PhCH), 7.20 (t, J=2.8 Hz, 1H, NHCH), 8.09
(d, J=9.2 Hz, 2H, Ph-CH), 8.17 (s, 1H, NCHN),
11.71 (s, 1H, Ar-NH).

2.1.6  2-(4-(TH-MLWE[2,3-d]WE I -4- 3 ) IR BE-1- 3 ) 4K
I CLo) A SIIED 1o E T,
i 4-S0-NEng I [2,3-d]MEiE (0.15 g) 5 2-FUEAR AL
Wk (0.18 g) MY, A1yHlK - SR LM (2 1 1) ¥k
B, FEOEEAE 1y, (0.26g2), K 87.29%.
HR-ESI-MS m/z: 305.151 2 [M—+H]". "H-NMR (400
MHz, DMSO-d;) d: 3.30 (t, J=4.8 Hz, 5H, NCH,),
4.06 (t, J=48Hz, 4H, NCH,), 6.67 (q, J=1.6
Hz, 1H, pyrrole-CH), 7.12 (t, J=72 Hz, 1H,

Ph-CH), 7.19~7.21 (m, 2H, Ph-CH. NHCH),

7.59~7.63 (m, 1H, Ph-CH), 7.73 (dd, J=1.2.
7.6 Hz, 1H, Ph-CH), 8.18 (s, 1H, NCHN), 11.72
(s, 1H, Ar-NH).

2.1.7  4-(4-CBL(4-F AR ) F R ) DR W - 1- 0% )-7 H-TikE
W IE[2,3-d]mEnE C Tysy) A B 4-F-NEg I
[2,3-d]BEBE (0.15 g) 5 1-CW(4- 5 R 3E) F 36 R I
(0.29 @) [NV, [ BRI IK, [ERgE, 7K.
CEESES (10 mLX3), FHE#HIE 1y (0372,
% 92.40%. HR-ESI-MS m/z: 406.184 3 [M+H]'.
'H-NMR (400 MHz, DMSO-dy) d: 2.40 (t, J=4.4
Hz, 4H, NCH,), 3.85 (s, 4H, NCH,), 4.41 (s,
1H, NCH), 6.57 (d, J=3.2 Hz, 1H, pyrrole-CH),
7.12~7.16 (m, 5H, PhCH. NHCH), 7.46~7.49
(m, 4H, PhCH), 8.11 (s, 1H, NCHN), 11.64
(s, 1H, Ar-NH).

2.1.8  4-(4- W IR R R B -1- 5E)-7H- it i Jf
[2,3-d]ME0E (1) G o 4-50-MEgI[2,3-d]
WEE (0.15 g) 5 1-Z2RFEFELIRIE (0.25 ¢) MY,
W S NI E I KA, A R AR,
fik - BEPR L0 (2 0 1) PEBE, FEEIED B E] T by
(0.32 g), % 91.22%. HR-ESI-MS m/z: 370.202 0



- 560 - PN T Y3

Drugs & Clinic

E3nH F4a4H  2017FE4A8

[M-+H]". '"H-NMR (400 MHz, DMSO-dg) 6: 2.49
(t, J=44Hz, 4H, NCH,), 3.77 (s, 4H, NCH,),
4.62 (s, 1H, NCH), 6.55 (d, J=3.2 Hz, 1H,

pyrrole-CH), 7.14~7.17 (m, 5H, PhCH), 7.42~
7.51 (m, 6H, Ph-CH,NHCH), 8.11 (s, 1H, NCHN),
11.66 (s, 1H, Ar-NH).,

2.1.9  4-(4-(2,5- - HA IR WRIR-1-55)-TH-NEE g -
[2,3-d]snE CTys) MG 1 4-5-IEng I 2,3-d] s
mE (0.15g) 5 1-2,5- ~HEILRIHIRE (0.24 2) X
N, B SOV ENEBIAKE, Br R E A, A
T - BER 05 (2 0 1) PR, A 5185 1 s
(0.30 g), YK 85.62%. HR-ESI-MS m/z: 354.192 1
[M+H]". '"H-NMR (400 MHz, DMSO-dy) J: 2.44
(t, J=72Hz, 4H, NCH,), 3.71~3.74 (m, 6H,
NCH,. PhCH,), 3.85 (s, 6H, OCH3), 6.55 (d,
J=3.2Hz, 1H, pyrrole-CH), 7.14~7.17 (m, 3H,
PhCH), 7.41 (s, 1H, NHCH), 8.12 (s, 1H, NCHN),
11.52 (s, 1H, Ar-NH).

2.1.10  (E)-4-(4- A FE 2R DR W8 -1- JE)-7H- it i Jf
[2,3-d]URE (The) B HI 4-5-IEE I [2,3-d] M
BE (0.15 ) 5 1-WEIEIRIE (0.20 g0 M, H#FIX
A H G BIAK Y, A A s, i -
BERR MR (2 0 1) Pellid, A3 3] 1 ye (0.27
g), W# 84.55%. HR-ESI-MS m/z: 320.186 5 [M+
H]". '"H-NMR (400 MHz, DMSO-dy) J: 2.48~2.54
(m, 4H, NCH,), 3.14(d, J=6.4 Hz, 2H, =CHCH,),
3.87 (t, J=4.8Hz, 4H, NCH,), 6.31~6.37 (m,
1H, CH=CH,), 6.54 (s, 1H, PhCH), 6.58~6.59
(m, 2H, pyrrole-CH), 7.15~7.17 (m, 1H, PhCH),
7.23~7.25 (m, 1H, PhCH), 7.30~7.34 (m, 2H,
PhCH), 7.43~7.45 (m, 2H, PhCH. NHCH), 8.13
(s, 1H, NCHN), 11.67 (s, 1H, Ar-NH).

2.2 EMMRERS

K5 2 FREUH PEXT IR 25 tofacitinib AT #r ik
a0, 2y e T & B DMSO, B T A 5 min,
{ERE N 78 0, TC % 20 mmol/L I . K5
WY EIAFE S 10 ul, I\ 90 uL DMSO. 900 pL
JCMERTFREE, Mk 200 pmol/L, % H .

MTS I 5 40 Jf Aol 22 . 00 £oA= KO 1)
DAUDI 4il i 1 BT-20 40 g 53 7% T 5 738, H
PR R R AT AN R, AR T i e
THEBRH BG4 M . 96 FLARBEALEZFP 4N L 180
uL CHIPRIRSE N 1 X104 4L), £E 37 'C. 100%4

YRR 75 5% CO, NI FRMTIRE IR 24 h Jo, B0,
AN R FRAE, BB IS R IR, IR
AL 20 pL FESWAE (200 pmol/L) ™. ¥tk
XTI (R DMSO) KA (R4, %
NI 3 NEAL FHIELLEEFE 48 h J& , BELINA 20 uL
MTS ¥, 488595 30 min J5 o JHEFAR U 490
nm AR (4D fH, ImiH5Ak A0t 40 i 1)
E I

HHEIE = (4 yu—A 9) 14

WG ETEMRR 5 Bk T o AT o X JAK3
ACORINAMENE T, HL T o0 F0 T o XF JAK3 [R5
J& 55 P %) B 25 tofacitinib AHIT. W3R 1.

F1 UESYXTAERYHIHIE

Table 1 Suppression rate of compounds against cells

e FIHIZ/%
DAUDI 4y BT-20 4i/iil

tofacitinib 97.6 3.5
ot 92.1 2.7
a2 81.9 1.9
I b 80.2 10.1
| 65.8 6.7
| I 95.4 33
I pa 77.1 7.2
[ys 58.3 1.7
I b6 49.7 9.1

3 it

3.1 &ERERS

ARG 2 BB PR ED T o T o I FE
A I S N N-BE AL S N (R A7), s B 7%
GyiEAT AR BT AL TN, XA 5 A oK
F I EKEIRR, A LSH Price EPIF RN
N-TIE OB TT, LAUAE G W8 A AL 7,
DBU M, 1ET B, %R AAT R
FEAERI A R NICR
3.2 AEEMENK

W10 g0 g IR BoR s K2 Btk & x)
DAUDI A #HI/EH, Mtk JAK3 #i 1) BT-20 41
MOFEIER g9, SO PTG IRT JTAKS AR
HH A2 R AR

[ ot RT3 X5 JAKS (1940055158 5 5 BH 1 6 e 2%
tofacitinib AT, FEME T 1 . SEAMEE S8
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5 tofacitinib AHUT, 1M 1 b3 W78 AREL T 2 [H] VLT
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TR O AAE S A B s AT e RE AR A

(E IR A A7 AR o

Lo WEPEANT T oy HEDZ

HIF 2 TR, A U =R = R IX Y
e A28, St ARERDWR . Jibk, VLT
PRI AR 7R, 535 A Al (0 rl 1 2R AT
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