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Synthesis and Preliminary Pharmacological Efficacy Study of PEG-dasatinib Conjugates
WANG Jinliang, FENG Zewang, ZHAO Xuan(Tianjin JenKem Technology Co., Ltd., Tianjin 300462, China)

ABSTRACT: OBJECTIVE To synthesis two PEG-dasatinib conjugates (JK120303 and JK120304) and get preliminary
antitumor effect of these compounds in the K562 subcutaneous tumor model of human chronic myeloid leukemia. METHODS
Dasatinib was derived with valine, then react with mPEG-dipeptide acid and 4arm-PEG-acetic acid to obtain PEG-dasatinib
conjugates, K562 cells were inoculated subcutaneously in the right back of NOD/SCID mice to establish human chronic myeloid
leukemia xenograft animal subcutaneous model, the curative effect was evaluated according to the relative tumor proliferation
rate (T/C%). RESULTS Two PEG-dasatinib conjugates were synthesized, the efficacy of JK120303 (2.5 mg-kg™' and
5 mg-kg™') was better than that of dasatinib (5 mg-kg ') and the efficacy of JK120304 (2.5 mg-kg™' and 5 mg-kg™') was almost
the same as that of dasatinib (5 mg-kg '). CONCLUSION The efficacy of PEG-dasatinib conjugate JK120303 is better than
that of dasatinib and worth further study.

KEY WORDS: dasatinib; PEG-dasatinib conjugate; synthesis; pharmacological efficacy
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FA 2R (T/CY%) WAL IEAT 280 F A

1 R

Advance 300 MHz A % R R A (Fi 1 Bruker
A7]); Autoflex TIT B4 & AT B[] 5T 4% (Fifi -+ Bruker
AF]); WRS-2A HU 1 S (Bl OB A PR A
)

RV B JE (R m g R i TR AR, i
130523, 740 99%)s N-FU T 4 %35 451 =0 R (1
I s XA AR A A, #5: 130607,
BT 99%); FLHAEJE PEG &R KR (R
AHEYBE A RAA, fit'S: ZZ105P060, 71 -
20000, JiErE: 95%); VU PEG LFR(R 4
PLEHE AR AR, #tS: ZZ101P095, 4 F&:
20000, RS 95%); HARilm ami g atal.

NOD/SCID /N, SEES N PIVF AT UE -5 : SCXK(3Y)
2009-0004, SPF 2, QJ3%¥, hJfifE: 20~24 g,
T A bt e B R AR VR A A R A F] (HFK)
2 Hk
2.1 PEG-IBVW & 45 &W& B

AR 2k WL 2
211 AW 3 BHl& KBEYDERE 195 ¢
(4 mmol), N-FUT A FRIELNZ L 840 mg(4.8 mmol)
Al DMAP 714 mg(4.8 mmol) N3 jz S, ] 40 mL
NN-Z IR, AR KRR,
A DCC 1.03 g (5 mmol) T 20 mL —& el
VW, WSS fE FAATE B =R R M. TLC Ml e

A "
NN N (@) N S
I 7 H }’ g fLOH | N
Z | 4 H
(\N)\/l\HASJ\H/N H o (\NJ\%HAS]YN
HO/\/N (e] - H’OYN /\/N\) 0o
cl o cl
1 J\ 3
S,
o A
HoN AN . I
4 cl
| Q Q (|)| q Ti
| — — = — —_C—
CH30—(CHZCH20)fCH2—(%NH—(IJH—C—NH—CI;H—C—OH CH_;O-(CHZCHzo)i—CHZ—C—NH CH—C-NH-GH—C NHR
' CHe CH CH CH
CH, (I:H2 —_— CIJHz ?Hz
s i=o (f=o 6 (JK120303) c=0 (I:—o
(IDH OH NHR NHR
4 o N
o) OH
—_—
\é/\oh( \Q/\OW \R
n n
7 0 4 J\ 8 (JK120304) o 4
S,
4 H
S e L
R= %ONN\) Ol

2 PEG-L D H B4 & 6 i
Fig. 2 Synthetic route of PEG-dasatinib conjugates
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T RKER(0.5 g, 0.025 mmol), HEIRIEV el =
M E 140 mg (0.15 mmol), HOBt 3.4 mg
(0.025 mmol) A1 DMAP 24.4 mg(0.2 mmol) /N <
R, B &R N, N- R R A
R R, AR T UK A E, BB DCC
36.1 mg(0.175 mmol) V& T~ WK MEWR, 5%
Ja BARTHR N IS . IR H A R N R S, TR AT
N BE E 45 i, 195 4L PEG 2 20f — k40
ARV E R4 51Y)(JK120303)0.32 g.

2.1.4 WA 8 M+ ¥ PEG WUERO.5 g,

0.025 mmol), R IREVW B JElE =% L&
140 mg(0.15 mmol), HOBt 3.4 mg(0.025 mmol) #l
DMAP 24.4 mg(0.2 mmol) JNE| N+, H &
HGEAN N, N-ZF O B A I R R, ARR
PR VKB A H, A DCC 36.1 mg(0.175 mmol)
BT SR, 5T e B AT R S
R ¥ I B4, By FH R TN B EE 45, 13 Y
B PEG LIR-1EVH JE 455 41(JK120304)0.32 ¢g.

2.2 B EJE PEG 4 &1 K562 NgMERER A
M99 Bz T YR AR 2R v i e 1

K562 4l RIEANTE T 10% R 2F 1, L-B&
B (2 mmol-kg ")) RPMI-1640 %353k, T
37 C, BRFEH 5% CO, M FMAMEEFR. M
Jo 2 L A AR AR 2 k. R TR AR K
IR, BT R PBS: HFRIES
i, BTUKE, BT MR Rh.

T NOD/SCID /INEf AT S & 5 T 4 fh K562
AL, A NSRS R O S AR s R
R WS g AR KB O, R R AR K &P
9130 mm® AR 3 PR /NS BR A R AL 43
HIFFFURLA ZIRYT « SR /N R 2 T 770 R
KU E R4, k25 JK120303(2.5, 5 mgkg )
1 JK120304(2.5, 5 mg-kg )4, 64, &4 8
R, #ikEsas2y, 18 2 K.

R E BRI 2452 2017 4F 12 A5 34 555 12 1

RERRIIE 2 RIS BRI AAR 5T B A0 e 1R DN
G T/C%IEATIT A o MR KA V=
0.5X(d waeie X d s ") FRHE S 2 AR 18 2H fir
JEARFA RN, THEAX MR AR FA(RTV)FIEIT H 5
Xof HE ZELAH S i e AR AR ) 1 4 EUABL(T/C) . SR 45 R
DL 39 AR RRESE(BRE 12 26) R~ ,  Geit 4 il
AE T IR AR R AE G I T ZEANSE, A LA
27 Z 53T (one-way ANOVA) X Dunnett T3 £ &H
EU I 7 100 25 2HL TA) 33 A AF D i 96 AR AR I 25 P 22
FIEEL, P<0.05 NZERA G E L.

3 %R
3.1 AR
WwEY 3, AMEE, #EA: 228~230 C;

"H-NMR(DMSO-dg, 300 MHz): & 1.02 (d, 6H,
CHs), 121 (s, 9H, CHs), 2.23(s, 3H, ArCH;),
2.49(s, 3H, Pyr-CHs), 2.68 (m, 6H, NCH,), 3.12(m,
1H, CH), 3.26(m, 4H, CH), 4.28(m, 2H, OCH),
4.52(d, 1H, CH), 6.04(s, 1H, Pyr-H), 7.27(m,
2H, ArH), 7.40(m, 1H, ArH), 8.22(s, 1H, =CHN=),
9.88(s, 1H, NHCO), 11.48(s, 1H, NHCO).

AW 6, O, 1555 57~58 °C; 'TH-NMR
(DMSO-dg, 300 MHz): 6 0.91(d, 18H, CHj), 2.23
(s, 9H, ArCHs), 2.40 (s, 9H, Pyr-CH3), 3.51(m,
~1800H, OCH,), 6.04(s, 3H, Pyr-H), 7.27(m,
6H, ArH), 7.40(m, 3H, ArH), 8.22(s, 3H, =CHN=),
9.88(s, 3H, NHCO), 11.47(s, 3H, NHCO);
MALDI-TOF MS: My 22 466, Mn 22473, Pd=1.

WA 8, AmE K, 15 50~51 C; 'H-NMR
(DMSO-dg, 300 MHz): 6 0.91(d, 24H, CH3), 2.23
(s, 12H, ArCHs), 2.40 (s, 12H, Pyr-CHj), 3.50(m,
~1800H, OCH,), 6.04(s, 4H, Pyr-H), 7.27(m,
8H, ArH), 7.40(m, 4H, ArH),7.70(m, 4H, ArH),
8.22(s, 4H, =CHN=), 9.88(s, 1H, NHCO),11.48(s,
4H, NHCO); MALDI-TOF MS: My 22 855, Mn
22 866, Pd=1.

3.2 K562 AN12MEHE R A R R A (4t
i 98 1 FH 45 2R

321 HEETW DNRAETFAFEFELYETN
AR AL 2R LA 3,

SEIG 25 20 RV T R ZH 2 58 14 R EESE3 o
RF>2 000 mm® ZbFEAN, oA ALK B 2T R
WK, RUGEM 24 4P =.

322 MEATURL IR ATUR B LE 1~2,

Chin J Mod Appl Pharm, 2017 December, Vol.34 No.12 <1719 -



= ke
- JK120303 5 mg-kg™!
JK120304 5 mg-kg™!

— TSR AL
30{ -+ JK120303 2.5 mg-kg™'
- JK120304 2.5 mg kg™

on

22

P i

MM
2 = : X ;/
ZOM

0 7 14 21
(RPN ]
B3 AEAMELZMELEDNEETELN
Fig. 3 The variation of mice weight after different doses of
drugs were administered
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Tab. 1 The T/C%(vs that in solvent control group) of tumor
volume in each treatment group

. SFAJEE 14 R
SEIG A
PR /mm® MR AR T/C/%
Sl by BiLERE 2 4474329 1 819.4+120.2 -
sl =y reti:l 311%55 226.9+30.0 12"
JK120303 2.5 mg-kg™ 7617 55.5+8.5 3h
JK120303 5 mg-kg™' 0+0 0.0+0.0 oV
JK120304 2.5 mg-kg™ 37280 282.1+46.3 16"
JK120304 5 mg-ke™' 295468 215.4+41.1 12"

T SEAIRIBAALE, YP<0.001.
Note: Compared with control group, Dp<0.001

R2 ABBTARBERR TICHEG L8 BALE)
Tab. 2 The T/C%(vs that in dasatinib group) of tumor
volume in each treatment group
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be %)
bR AR A /mm® AR iR AR T/C/%
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JK120303 2.5 mg-kg™' 144+35 103.5+18.9 36"
JK120303 5 mg-kg™" 0+0 0.0+0.0 oV
JK120304 2.5 mg-kg'  462+114 350.3+71.9 121
JK120304 5 mg-kg ™' 16146 121.5+35.4 42

W Sk R4, VP<0.001,
Note: Compared with dasatinib group, "P<0.001
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BN 3 (P ¥49<0.001), X HE5E R (21 d,
T/C%)5 AN 36%F1 0, $RRHMRTFEDER;
JK120304(2.5, 5 mg-kg ) 5ikyb# eI &M
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