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Synthesis of dasatinib derivatives and their anti-tumor activities

WANG Jin-liang, ZHAO Xuan
Tianjin JenKem Technology Co. Ltd., Tianjin 300462, China

Abstract: Objective To design and synthesize dasatinib derivatives, and study their anti-tumor activities. Methods Dasatinib,
tetracthylene glycol, pentaethylene glycol monomethyl ether, and were used as materials to synthesize dasatinib derivatives by
substitution reaction, and the anti-tumor activities against K562 cells were tested. Results Four dasatinib derivatives were designed
and synthesized, and their structures were confirmed by 'H-NMR and MALDI-TOF-MS. In which the anti-tumor activities of two
target compounds JK220324 and JK220326 were higher than dasatinib, and their ICsy were 0.50 and 0.34 nmol/L, which were lower
than that of dasatinib (0.76 nmol/L). Conclusion Dasatinib derived by low molecular polyethylene glycol derivatives is expected to
acquire the compound with better activities and less toxicity.
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Fig. 1 Chemical structure of dasatinib
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Fig. 2 Synthetic route of target compounds

1 {XEEFIRF

Bruker Advance 300 MHz A% i - L% % ; Finnigan
FTMS-2000 %4 J5i1%4% ; EnVision 22 bric A LA A
1% (PerkinElmer, 2104-0010A); Countstar 4= H3zl
AN A EA

. L D B R A B R
Al GZ RS M0O05101208, 5 & 3 %8 98.2%);
VPRI B RS RS B 2 A R A R G it
520110117, JUEAY5 99.4%); i F R A ik &0
TR T R FIRAR, HRuR8 8
Bortrali. K562 4i b | i R E B gl i (-
).
2 AEEER
21 WHREEBMERZ_MEHEAR (2) HEH

H 0 SRR SR (2.9 g, 15.2 mmol) FHHHIE (30
mL) JNE| =, BiA, AE, BRI R
R (2.5g, 10 mmol) ¥ FHERE (10 mL) (¥
W, WINSE RS AR TR IR 4RSI N, CHoCl, -

MeOH (8 : 1) JREFFH], TLC W% KM 584
) SN  IIN 200 mL ¥4 7K & 50 mL K 6 PR, 2%
MEFEF N, K S N AN e S,
MR CEEAHU P (3004 200 mL), HAHUZEIF, H
IKBEZRYE, ToKBRIRA T . JEI S IRAARR Ly
F, SEFPRIEAIL 43 g, HEHTF &V,

22 L&Y JK220315 BYA R

BiEVPEFJE (488 mg, 1 mmol). FRFERHN (276
mg, 1.2 mmol) FIZME (20 mL) | =,
HIALAED 2 (609 mg, 1.5 mmol) ¥ T 10 mL
LB, e Ja Bl & VY % . CHLCl, - MeOH
(5:1) HJEIFH], TLC W& Je g4, i,
PRI 22577, CH,Cl, - MeOH (10 © 1) ¥Efi, 4
A B G A 538 mg, WEN 74.5%.
MALDI-TOF-MS m/z: 722[M+H] . 'H-NMR (400
MHz, DMSO-d) 6: 2.24 (s, 3H, ArCH3), 2.49
(s, 3H, Pyr-CH3), 2.51 (m, 6H, CH,), 3.22 (s,
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6H, OCH3), 3.33 (m, 4H, NCH,), 3.53 (m, 22H,
OCH,), 6.04 (s, 1H, Pyr-H), 7.28 (m, 2H, ArHD,
7.41 (m, 1H, ArH), 8.22 (s, 1H, NH), 9.88 (s,
1H, NHCO).

1AM 1K220324., JK220326. JK220328 5[
FEGR, AR

JK220324: WK 69.1%. MALDI-TOF-MS m/z:
1134 [M+H]" . '"H-NMR (400 MHz, DMSO-dy) J:
222 (s, 6H, ArCHj3), 2.49 (s, 6H, Pyr-CH3),
2.51 (m, 12H, NCH,), 3.21 (s, 6H, OCH3),
3.33 (m, 8H, NCH,), 3.53 (m, 20H, OCH,),
6.04 (s, 2H, Pyr-H), 7.27 (m, 4H, ArH), 7.57
(m, 2H, ArH), 8.51 (s, 2H, NH), 9.84 (s, 2H,
NHCO).

JK220326: W 66.3%. MALDI-TOF-MS m/z:
1224 [M+H]" . "H-NMR (400 MHz, DMSO-dy) J:
221 (s, 6H, ArCHy), 2.49 (s, 6H, Pyr-CHj),
2.52 (m, 12H, NCH,), 3.22 (s, 6H, OCH3),
3.33 (m, 8H, NCH,), 3.53 (m, 28H, OCH,),
6.05 (s, 2H, Pyr-H), 7.28 (m, 4H, ArH), 7.57
(m, 2H, ArH), 8.53 (s, 2H, NH), 9.87 (s, 2H,
NHCO).

JK220328: % 67.8%. MALDI-TOF-MS m/z:
1310 [M+H]+. "H-NMR (400 MHz, DMSO-ds) J:
223 (s, 6H, ArCH3), 2.49 (s, 6H, Pyr-CHj3),
2.51 (m, 12H, NCH,), 3.20 (s, 6H, OCH3),
3.34 (m, 8H, NCH2), 3.50 (m, 36H, OCH,),
6.04 (s, 2H, Pyr-H), 7.27 (m, 4H, ArH), 7.57

(m, 2H, ArH), 827 (s, 2H, NH), 9.83 (s, 2H,
NHCO).
2.3 BiFE K562 ARy HibhE E Y

W AR Ak T B KO KS62 41 i IF
Countstar 40 M vHEOGAT A ML THE. S Wi
HEBRVZATIN AN MG 7, 60 ORAN L% I 7E 98% LA s
FEG R IR B R A 40 MK S 42 5.56 X 10° AS/mL; i
T 90 uL 40 i B 4R 96 FLARH, ALk 5 X
10° AL, FRSCI KR 5 X 10° AN/ALIK40 i 1
T 5z 368 %5 P52 (1) o 4 2 2% YOS 6 (1) & SR 9 I L
B H, = HEE (DMSO) Al 20 mmol/L
RAHE A2, MR AN R EERR RS s FfL
DU S A BT 29 10 pl, RN
w2 AL g gk gR 72 h, ARG
Celltiter-Glo ATP Z& )G PRI 7% (CTG Ml i)
FEI o 4 15 FEARRIARS R0 7T 5 148 30 min,
B 100 pL CellTiter-Glo X7 F 7 100 L F5FR5EM)
96 FLAR T, MGIEFRMCE TP 4% 1% 2 min {41
Mo, PR SRR E TR E 10 mine A
EnVision flll¥8 ', T SAR I 0T b8 48 it 1 410 51
R, KA E AR 22 ) S YR 2k,
H GraphPad Prism 5.0 {3 5 € B 3t H H
AR E (ICse) 5. W3R 1.

HIFR= (4 gn—A ) /4 um

MR R TR, 4 NMHBRLEYRT K562
S0 M G TR I o A ER, Heh JK220324
JK220326 [ PEAREE VLS JE 5 1Cs, 7308 0.50
0.34 nmol/L.,

1 B E13 K562 a0 iE 1%
Table 1 Anti-tumor effects of targets compounds against K562 cells

FHIR /%

&Y ICso/(nmol-L ™)
1nmol'L™" 3.16 nmol'L™" 10 nmol'L™" 31.6 nmol'L™" 100 nmol'L™" 316 nmol-L™" 1 000 nmol-L™"
JK220315 6.24 11.45 31.49 57.01 73.88 77.71 79.04 222
JK220324 28.00 45.72 55.72 67.50 75.41 78.53 80.34 0.50
JK220326 33.94 52.24 62.14 65.92 74.25 78.97 81.76 0.34
JK220328 3.44 12.26 17.49 5227 73.59 78.72 79.16 2.99
B e 9.73 31.96 53.46 73.44 78.10 78.44 79.51 0.76
3 e 2 TLC W N 58 4 fa ab 3, A aifb B T 1

SR RER L (-OTs) &ML B 5t
A, imfEd# PEG fiTA4nt, 5 PEG-OTs {E
HpRaAR . SN, DAIIE A SRR TR, H R SN,

DN, I BN 5 L X R R B
BT 4 NIRRT, WD G IR L 70%.
M1 T LU Y 4 DRI K562 4i
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