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Synthesis of polymer B-CD-PEG-HCPT and its drug loading capacity
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Abstract: Objective To synthesize B-CD-PEG-HCPT and study its drug loading capacity. Methods [-Cyclodextrin (f-CD) and
biphenyl-4,4’-disulfonyl chloride were used as the starting materials to synthesize B-CD-PEG by acylation reaction, iodination
reaction, substitution reaction, and acylation reaction. HCPT was used as the starting materials, and 10-OH of HCPT was protected
by the acetyl group and deprotected by the system of CH,Cl,/CH;OH/ acetyl chloride to synthesize Ac-HCPT-Gly. B-CD-PEG and
Ac-HCPT-Gly were reacted to synthesize the target compound p-CD-PEG-HCPT. Results The target compound -CD-PEG-HCPT
was synthesized, and the structure has been confirmed by '"H-NMR. The drug loading of HCPT was 4.3%. Conclusion This study
improves the synthesis process off-CD-PEG-HCPT with simple operation, low cost, and high yield.
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HiRm iR (C-HCPT) P, HCPT MpiFh
SERIE AT PURTGE, (H P EEPR LR N TR R
RRMEZRIR TN 2 5, RS NN 5
AR LA, X RS T HCPT 197 ORI AR
HIBS1, B-ERHIHE (B-CD) HIZEZ W (PEG) it
IR IE R 1k = o TSR 5 B-CD-PEG, H
AIRUF KSR BRI B, Reg 2 Rl
290 A A R AR /N T 100 nm (gKkL, B4
A 24 B i 45 2 () R B AL,

AW HCPT 1 20-F2 3L fh 2 it 5
B-CD-PEG &i&fE—ile, WG mn TRE
B-CD-PEG-HCPT, B-CD-PEG-HCPT g7 /K kA
JFoh E AR AR, BRIk kAR, R
F EPR 243 S ER A5 W 4 Kb A b 988 357 P 0 1)
oy, IR HCPT MEIPER, [ 5 HCPT
IR TE R AR e . ARFR LA R T HE
B-CD-PEG-HCPT, Jf-H A% BEFN B g AT T 45841
iE, H%E T HCPT %2,

1 XEHEFKGH

Waters 2487 Tl & AH i (3E[E Waters
ANF]); LGI-20F BB RTHEHL (AL thA YR AR
R R EAIRAT); D2010W B i shfii ek gs ( B
TR A % 15 % A7 PR ) ) 5 SRR 4 7 B B
28 OFIN T2 HliEH R A 7)) ; Micro Pure 40
7K4% (Thermo Fisher Scientific); FF2E£14E FHiFENTLS
C g st AR A PR A 7D

B-HMIRE CHXS 2> 70t 1140.5, Lifg—ik
FJ, PAEES 20161204); 4-4'BEHE R SRR
A% CHE) A TR REAE R AR ]; NN-—5%
e AL B, IERE . TCKERIR AN 4- — HIR
BEntk e 347 i U B BRI 0 A R R s DU S0
LR AR [ 25 4 AL 2R
BN HIBRAE: RO R - BUN RIS HIE W Ieig (-
W RGFHE AR A E D) RIS
CL-170202, JFiiE/%0=99.0%, W LAY 258,
KRB BT 7)]; Boe- & MR /R A AL (L)
AIRAF]: iR A ik a5l sy 4t
2 HEMER
2.1 B-CD-PEG 590 FEEMHEK
2.1.1  BEOR-4.4 WIR IR ERI G BT
ff] B-CD (13.0 g, 11.45 mmol) & 500 mL = 158K
H, I 300 mL JoaKMERE, PRI A o R
ERAEM N, ZSIA 4-4HE A 3.6g,

10.25 mmol) (30 min N7 4 KA, 160 T4
PERIN 5 ho JN 45 G ik s 78 22 8 71043 2RL
WY, B SEHEE - 7K (20 @ 80), IR/ B 4l
AT BN -4,4' TR B-HAMIKER, W% 35.3%.
ESI-MS m/z: 1411.2 [M—H], 1429.3 [M+H,0—
H] . 'H-NMR (600 MHz, DMSO-d,) 6: 8.19~8.13
(m, 4H), 8.09 (d, J=83 Hz, 2H), 7.90 (d, J=
8.3 Hz, 2H), 4.98~491 (m, 5H), 4.85 (d, J=
3.4Hz, 1H), 4.77 (d, J=3.3Hz, 2H), 441 (q,
J=10.3 Hz, 2H), 4.19~4.15 (m, 1H), 4.09 (d,
J=11.6 Hz, 1H), 3.95(d, J=11.7 Hz, 1H), 3.94~
3.90 (m, 1H), 3.87 (d, J=11.5 Hz, 2H), 3.79
(dd, J=12.2. 5.6 Hz, 1H), 3.71~3.65 (m, 6H),
3.63~3.56 (m, 4H), 3.55~3.45 (m, 4H), 3.41~
3.31 (m, 10H), 3.26~3.21 (m, 2H), 3.20~3.15
(m, 2H), 3.10 (d, J=4.0Hz, 2H), 3.00 (dd,
J=9.6, 29Hz, 1H), 2.92 (d, J=9.6 Hz, 1H).
BC-NMR (600 MHz, DMSO-d,) J: 163.52, 143.22,
143.05, 137.67, 135.75, 128.77, 128.46, 127.64,
127.19, 127.13, 126.81, 102.86, 102.37, 102.13,
102.01, 100.99, 83.38, 83.34, 82.38, 81.09, 80.52,
79.20, 74.44, 73.41, 73.31, 73.20, 73.17, 72.83,
72.81, 72.76, 72.74, 72.67, 72.56, 72.46, 72.40,
72.35, 72.24, 72.02, 70.52, 70.13, 69.45, 61.74,
60.63, 59.60, 59.52, 59.34, 40.43, 40.32, 40.18,
40.04, 39.90, 39.76, 39.62, 39.48.

2.1.2  XUL-B-FRRAKS (di-I-B-CD) MG RSk
PR -4, 4" T B-PARIRGIR (5.2 g, 3.68 mmol)
HHAET 100 mL Jo/K DMF #3780 i fid e
TR T IR UL S (16.8 g, 0.1 mol).
76 80 CAAF FHFEIIR 4 ho N SEERESE, WA
HZE =W, W, RS RS, WUEE L
FAFEVR =4, AEVKA A FAMH A I 58 mL
JKAN 5.8 mL VUG LM vibT o (8 il 4, ke, 3
# di-I-p-CD, Y% 87.5%. 'H-NMR (600 MHz,
DMSO-dy) &: 4.86 (dq, J=23.3. 4.5. 4.1 Hz, 7TH),
3.77~3.74 (m, 1H), 3.69~3.62 (m, 13H), 3.58~
3.51 (m, 7H), 3.43~3.36 (m, 14H), 3.31 (td,
J=6.4,3.2Hz, 6H), 3.21~3.18 (m, 1H). "C-NMR
(600 MHz, DMSO-dg) J: 162.81, 120.39, 102.68,
102.54, 102.43, 102.07, 86.40, 8635, 82.29, 81.98,
81.73, 81.66, 73.56, 73.46, 73.22, 73.17, 72.92, 72.87,
72.84, 7278, 72.75, 72.72, 72.70, 72.66, 72.64, 72.51,
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7249, 72.42, 69.93, 60.51, 60.43, 60.36, 37.27, 36.29,
3127, ESI-MSm/z: 1343.5[M—H] .

2.1.3 LM R-B-H NS (L-Cys-B-CD) M6
B 70 mL B 0.1 mol/L B FRAM S v i I N
£ 250 mL KT, PRI L-F-BEE R (0.85 g,
7.02 mmol) [z N455 di-I-B-CD, FEHtHESAE A
di-I-B-CD (4.37 g, 3.23 mmol), 80 C FH{H:MI
5h, HZREBHEE. RVEEE, RINVEHEN
8% A2y 75t 500~1 000) 7E 5 L 28 17K
HOENT 1 d CRERR 1 h — IR LB TKD, BT
WEL TR R =Y, RN 54%. 'H-NMR
(600 MHz, DMSO-dy) d: 6.00 (s, 7H), 5.86 (s,
6H), 5.09 (s, 1H), 4.86 (d, J=9.1 Hz, 2H),

481 (d, J=89Hz, 4H), 3.90 (dt, J=26.9, 11.9
Hz, 2H), 3.78 (t, J=10.2 Hz, 1H), 3.74 (s, 12H),
3.69 (qd, J=15.5. 10.0. 8.9 Hz, 7H), 3.62 (s,

14H), 3.58~3.38 (m, 19H), 3.31 (t, J=9.0 Hz,
8H), 3.22 (dq, J=15.9. 8.7Hz, 2H), 3.10 (dt,

HO O
% no oM
||0

ClO, S

J=34.5.13.2 Hz, 3H), 2.64~2.53(m, 2H) . "C-NMR
(600 MHz, DMSO-dg) d: 102.82, 102.70, 102.57,

102.05, 86.53, 83.80, 83.29, 82.40, 74.03, 73.66,

73.54, 73.35, 73.24, 73.17, 73.03, 72.75, 72.67, 70.12,
68.99, 61.03, 60.77, 54.67, 54.58, 40.43, 35.49, 33.78,
23.82. ESI-MS m/z: 1329.6[M—H] .

2.14 RLFEB-IWIKE (B-CD-PEG) &k
L-Cys-B-CD (2.3 g, 1.72 mmol) & 50 mL [JiE4%
A, NI &l - N R 3% H W % R
(PEG-DISPA) (5.8 g, 1.71 mmol), fE@/EAMF
BN 40 mL ) — HAEPAK, $EFE 10 min J5, N
A 0.7 mL T NN-— NI OHE, W 144 ho

RV E, RV BRENTLE X1 A
10 0000 /£ 5 L &7 /KM 24 h, 456% 1 h 4e—
WEB K, ENREBILE R R TGS 6.4 ¢
F{a ). '"H-NMR (400 MHz, CDsCD) &: 4.80
(s, 5H), 3.86 (s, 1H), 3.66 (d, J=5.7Hz, 1H),
3.63 (s, 13H). B-CD-PEG & MUK LA 1.
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OH o

HO O /%
OH
3

%

OH

B CD

5 ff

di-I-p-CD

cystem Na,COs
60 C 5h

HO O
% HO

Nr 5.
%H

B-CD-PEG
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Fig.1 Synthetic route of p-CD-PEG
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2.2 HCPT RY4E#1&0H

2.2.1 HCPT &ty 10 ¥R B HCPT
(125 mg, 0.34 mmol) &J¥ T 50 mL & H 2%,
TN ZBRBHAW (0.53 mL, 0.68 mmol) FINLIE i
W 0.5 mL, BEFEIHL 5.5 h. RNVEHE, HE#E
FVRFASHL A, L] 200 mL PR BEAT HLGE 5
PR R RD S Z AL 3 S B, Ac-HCPT,
W%k 95%. ESI-MS m/z: 405.2 [M—H] . '"H-NMR
(600 MHz, DMSO-dy) 6: 8.66 (d, J=1.4Hz, 1H),
8.19 (d, J=9.1Hz, 1H), 7.89 (d, J=2.6 Hz, 1H),
767 (dd, J=9.1, 2.6 Hz, 1H), 7.34 (s, 1H), 6.53
(s, 1H), 543 (s, 2H), 5.27 (s, 2H), 237 (s,
3H), 1.88 (dp, J=19.4, 7.2 Hz, 2H), 129~121
(m, 3H), 0.93~0.82 (m, 3H). "C-NMR (600 MHz,
DMSO-dy) d: 172.90, 169.71, 157.23, 152.97, 150.46,
149.46, 14632, 145.78, 131.63, 130.86, 130.81,
128.75, 126.53, 119.67, 119.58, 97.15, 72.84, 65.71,
50.67, 40.52, 39.62, 31.75, 30.77, 29.50, 29.48,
2947, 2945, 29.17, 22.56, 2138, 14.42, 825.
222 LBFREEEMOLH ZREE (Ac-HCPT-Gly)
Pl =i, ¥ Boc-HaR (0.9 g, 4.7 mD %

filffE 350 mL FHE A HGERIT, EUKB AT
I Ac-HCPT (0.637 g, 1.57 mmol). N,N-—-5FN
e W% (0.75 mL, 4.7 mmol) Fll 4-— HI kI
(382 mg, 3.13 mmol), 7= MHiHE Y 16 h, X
M5E R SE, O pH 2.0 FIZKIEIAEL, WER
BUZ, H MgSOs 148, sk 28+ 5, FH i
4G TE A EAA, K Ac-HCPT-Gly(Boc )V i/ —
AHGE 10 mL F1 =5 418 10 mL VR A3, 6%
R BRSO 1 h, B 28 25, R S b
2Tk FE 2 A i 44, RICh Ac-HCPT-Gly, Y&
%K 50%. ESI-MS m/z: 462.3 [M—H] . 'H-NMR
(600 MHz, DMSO-d) 0: 8.28 (d, J=7.6 Hz, 2H),
6.87 (t, J=6.0 Hz, 2H), 4.30 (h, J=6.7 Hz, 2H),
3.83~3.74 (m, 2H), 3.73 (s, 2H), 3.66 (d, J=
58Hz, 1H), 3.33 (d, J=0.7Hz, 2H), 1.34 (s,
3H), 1.24(s,2H), 1.11(d, J=6.6 Hz, 3H). >C-NMR
(600 MHz, DMSO-dy) J: 168.6, 166.6, 156.5,

152.2, 147.9, 146.2, 144.3, 131.9, 130.6, 129.7,
128.8, 128.6, 128.0, 127.8, 119.0, 95.0, 77.6,

66.6, 50.5, 47.9, 302, 159, 7.9. Ac-HCPT-Gly
a5 R 2 LI 2.

DCM, DIPC, DMAP, 1t, 16 h

DCM, TFA

H,N 0

Ac-HCPT-Gly

2 Ac-HCPT-Gly RIA R g%
Fig. 2 Synthetic route of Ac-HCPT-Gly

2.3 B-CD-PEG-HCPT S E¥BIE K

k4% B-CD-PEG (1.37 g) WA I K
DMSO (136 mL) ™', ¥ #$ii+HE 10 min S5
Ac-HCPT-Gly (419 mg). N,N-—_ RN L (0.092
mL). 1-(3- =& FE N HE)-3- 243 — W% (172 mg,
0.903 mmol) M N-FJEIRHINE I Z (76 mg, 0.662

mmol), EZEWE NN 15 he MN5EYE, Hr-W
1 500 mL ZEREBOEATIE, Bl O, DUER
fif#E 100 mL EEZKH, AERERIYAR 0.2 pmm JE
JEERE, JEMHAR B BN 25 000 [EHTASENT 10 h
(BF 60 23—k, AR TR 3RS 35 (0 [ 44
B-CD-PEG-HCPT-Ac.
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FREX B-CD-PEG-HCPT-Ac 50.5 mg & T & H
P - W (10D RSB, fEKREEIE T ImA
LR 50 pL), HARMKE =i, Wik, i
HCPT LW OB, RNEHRIE, 7 PI7es i &
425 000 HENTASTIENT 24 h, 1FRR B 1A,
1 4 B-CD-PEG-HCPT . 'H-NMR (600 MHz,

B -CD-PEG

HN
S
DMSO, DIEA, EDC, NHS, rt, 15 h \g\

DCM, MeOH, acetyl Chloride

).

DMSO-dy) d: 8.17 (s, 1H), 5.75 (s, 2H), 4.83
(s, 1H), 4.48 (s, 1H), 3.64 (s, 3H), 3.67~3.56
(m, 2H), 3.49 (s, 7H), 3.45~3.38 (m, 1H),
337 (s, 17H), 3.34~3.28 (m, 2H), 2.96 (s,
1H), 2.73 (d, J=17.2Hz, 1H), 2.43~2.38 (m,
1H), B-CD-PEG-HCPT )4 it £ WL 3.

B-CD-PEG-HCPT

E 3 B-CD-PEG-HCPT 5RB¥IME Mgk
Fig. 3 Synthetic route of p-CD-PEG-HCPT

2.4 B-CD-PEG-HCPT #HZHEHNE

240 (AR5 B LC-20AT S0 A (%A%,
SPD-M20A DAD £iill#s, SIL-20A HhidtFE#s,

LabSolution % T3 (HARE /AT ); Perkin
Elmer C g 3% 4 (250 mm X 4.6 mm, 5pum); M350
FH: FIEE - 7K (45 055); fARUAE: 1.0 mL/mL;

K Ke: 266 nm; A:: 25 °C; HEFERE: 10 L.
2.42 WL B B-CD-PEG-HCPT ik, F§#
PR, K14 R 10 mg/mL (R, 75 1 500 r/min
FHEFE 1 h, KSR ARECHI . 1 mol/L
AN 2K EN 1 mg/mL, 1837 CT
B, 3 h JERBSBESR, M 17%RRy
R E N 0.1 mg/mL, 7EfEE FEw 3h )5, FIHE
BRI HCPT . £ ih5, HCPT (1)

W EIT 4.3%.

#% 28 =HCPT (/)i &/p-CD-PEG-HCPT # JIg [ i &
3 ite
3.1 %7F B-CD-PEG-HCPT 5 EBE¥8IE& K

BARCHR T 4B T B-CD-PEG &k, A
AT A B AR O3 T 26 S5 7 (10 3 5 R s I I
i), DAy H AR W . IR i I i A 3y
VEREAT T 3, 0 % A €1 43 725 i A IR -
4,4' R B-FAMIRG IR, RN SCRRHGE 1) 45 iniEAH B
W3 TR Al R &L A4E L-Cys-
B-CD, faifk TH#/E T2,

HCPT 10 f7 F 553G PR B8 T 20 A7 2L,
P LA 200K 10 A 3R R T IR o AEATIHSE S, K
G RIS IR 10 A7 520, BRI BSR4
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RPN RIS e, HA IR IRy EH,
AR5 TN A S () S e 2R (AN S i 25568 HCPT
BEIRA W . AR 7URH SRR 10 fr 2
e, R ST e/ R B SRR RN ) R SR
W, T LB XS B-CD-PEG-HCPT 4% K Ik
s X IEAR A I B K AT R
32 XTHHAEHNE

TERTIAR R MG, 588 T BRFIHR I I ==
35 B[] RO B S5 DR 20 3 2 1l s s, A4k
A B AR I 2o AHEFA B = 401
R HCPT #2552 4.3%, AT F—2 A
ZH LG AL IR 145

S 3K
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