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FLEEANEZ N-(N- T EREH [ REL) R~ Bh(Z-GP-Pcb)#y
NS R & A K HE I I A B R M VR

ko XFRE F#HkC M MBRES FRA
("B KA P LRG| M 510632)
CTMAAR 2 EARBRMARAR N 510663)
T RA AR TR R QU A S RSk ER = T 510632)

FE FIFE A SRRSO T HUMIE 259 N-(V - R H 2 B 2B I R ELPRZ-GP-Peb), KET 3 HiEG A RE
WEPeb). E4ELL 4-HIEEZE RSN R, 4 RS RROBYEA N-F N HE-4-H ISR, b & WE 2-IE 2
FRR(IBX)EERMN N-FRE-4-FEIEEBL, MEERIEIE Peb. FE N-FREBEHEBMERE S5
Z-GP-Pcb, KUNZE 49.9%. 4k, AW FEIRENL T ARSFAT NG RIS % D s 57 55 (PAMPA-BBB) /72 VPR Z-GP-Pcb &
it % 5 R (BBB)IE 1, & B HE B A (P 9(19.22 £4.25) X 107¢ cmes™!, KTH4245 Peb [(11.14%1.34) )X 107° cme
s, A HRNiEL BBB iF k.

FKEE AYERG NREE Bt AP, R EARETEEREA o

Environment-Friendly Synthesis of Targeted Anticancer Drug
N-(N'-Carbobenzoxyglycylprolyl)procarbazine (Z-GP-Pcb) and
the Evaluation of Its Activity to Penetrate Blood-Brain Barrier

Zhang, Chao” Liu, Zhijun“” Li, Yanbing” He, Yepu®
Lin, Xiaohong” Chen, Heru™**
(“ Institute of Traditional Chinese Medicine and Natural Products, College of Pharmacy, Jinan University,
Guangzhou 510632)
(* Guangzhou PharmCherub Medical Sci. & Tech. Incorporated Corporation, Guangzhou 510663)
(¢ Guangdong Province Key Laboratory of Pharmacodynamic Constituents of Traditional Chinese Medicine and
New Drugs Research, Jinan University, Guangzhou 510632)

Abstract Anti-cancer drug N-(N'-carbobenzoxyglycylprolyl)procarbazine (Z-GP-Pcb) has been designed based on targeting
strategy and a 3-step method has been developed for the synthesis of procarbazine (Pcb). Firstly, 4-methylbenaldehyde, as
starting material, was transformed into N-isopropyl-4-methylbenzamide using dibromoisocyanuric acid (DBI). This compound
was then directly oxidized to N-isopropyl-4-formylbenzamide by 2-iodoxybenzoic acid (IBX). A reductive amination reaction
was then followed leading to Pcb. At last, Pcb was condensed with N-carbobenzoxyglycylproline resulting in Z-GP-Pcb. The
overall yield was 49.9%. Furthermore, an in vitro blood-brain barrier (BBB) permeation assay (PAMPA-BBB) was set up to
evaluate the permeation activity of Z-GP-Pcb. It was found that the permeation constant (P.) was (19.22+4.25)X 107 cmes™ !,
which was more than that of the parent drug Pcb [(11.1421.34) )X 107% cmes™']. This evidence suggests that Z-GP-Pcb pos-
sesses high activity to penetrate BBB.

Keywords drug synthesis; procarbazine; drug design; targeted anti-cancer; fibroblast activation protein-a
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AT DA AR 4l iR (R P4S0 B AL R AL S AL B
ZEREAY B 5N T B Bk (azoprocarbazine) fl N-S %A
| B JJF (azoxyprocarbazine), Ff it — 5 H Ak H S AN 5
FE HEY Peb BTIHIRIHL A 32 2 3 i et 1 ok
SCEL, DRk, EwARAEN, REUTEZEER, &
15 B Wil Z AL oo AR ) L B A B 40
FHL /N R R X i 28 R G2 (an Sk AR
PR R JGHIR). % AR AR T R Gith 2= 3 s, Bb
WS RS T A0 20 R ) BAR Ik, [ Peb A
A7) K IRV CR) AN R 252 Wi 24,
BCEF N NIRRT, STk, i 5 & R
(Dox). M BEMEI(CTX)R VCR 54 2, {fEI6ITE
AT 4 Ubl B R R Ao 48 g ot R S PR N AR T A M AR 11
TBIT R, BORIRTT SRR e R 20 i I o IR 5
A F 20 i — R 430,

EEXT Peb IR ERRIVEF, A< A0LH SR F 40 ) 24
VIV TT (SRS, A BT ) AT 4 20 B B
o (FAPo)FIET RGN 259 N-(N'- 50 H ki =
1) N - ELJHF(Z-GP-Pcb), FEi AR FIAR P SEESIERT 1
AL B RELHE 1] FAPa, B8 V)5 BEBUDT R 5 T B4
Pcb, TELRFFIURE 25 RN FEAK T Peb AR GE #14: LA
S B BEANHEE Y, R — MR TSR R B R R
2.

Z AR 5 &4 ) Z-GP-Pcb. B 5642 Peb (1) 4 5
AR, ARG EAER N-F Sk H R B I = R (Z-GP-
OH)Yj Peb 45513 B 24724, SSHE 32.2%. {HTE Peb [1)
HHH, 5 R SOCL #xf Y HK H IR F2 A4k gt Y
BRI, XD RN EEA L. KR SOCL, A5
S AR R e AR, ROBOE R SO, AT HC,
WP EEIE B E 5 . S 4b, BB =IBTE 100 C R FIH
Ce(NH,),(NO3)o/HNO K N-J7: T4 35-4- BB 2K FE Bk i e A
N N-5 A -4 e B R R Ji, 2 R RR A T SR
PEV SRR IR, R ALF. HAMREAE 100 C
NI N, RRRERE. BRIk, XS Pcb HIA K
TNiEE— R, IRE — R R &
b ol

KT, AVREAALE Z-GP-Peb & R THBE T HE—
WARZE, KL T Peb ) =254 li(Scheme 1). 74k, L&
FI| Z-GP- Pcb A 1 RE RN R YT IR Bt 28 F Jo I8 Pt ik
B2, MR T Peb A1 Z-GP-Pcb 3% i 1L /i B % (BBB) 1%
PE.

1 &R511R

Z-GP-Pcb & % 2 U Scheme 1 flT7~. B 562 Pcb
PG, 55— RIS B A B L TR, e
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JRRE 4-FR SR RS LR N-3: T k-4 F R 2 F
fi, B G — IR R FURBR(DBI). [ SRR A, R
TSR TR 3~4 h, WX 92.1%. %71k
J2 TR I8 (0 B R e S AL N B i i e g vk 22—,
ZR ML, DBL e g S MONBR, TSk
A A R S AR B R. 5 D IRSCR AR NS A4
FEOR R LI R B O R R SR, STl
75 R EBEENA TR RN, 1245 OB T2
%, BRI E LM TR Ce(NH,),(NOs)y/HNO; F ik
6 Na,S,04/AgNO; B8 Ag(Py)sS,05 AALIER. Ccu®”
TEALH Na,S,05 b= (PhSe0),0 7E 130 C R
SR HLO,/HBr 75 85 °C R HI4EALIE! AT Bry —
FI3E I H(DMSO)TE 120 C TSI X ses fhik
TEAE T EAE I ORER « A 75 48 FIUROSLA51F M DL i Sl
K. NIk, Togo Z5MOUHE B —HRydc i A0 75 H 35 ) 5 1 1 6
W, (EZ 5V T B O PR RAL, T V- FF 2 N Rk A
RN TS B
CHs CHs CHO

a b c

CHO CONHCHMe, CONHCHMe,

H 0 oy\ )
N_ H
H/ N\TJ\I/\N) INI/«O
[5 d i b

CONHCHMe, CONHCHMe,

Z-GP-Pcb

Reagent and conditions: (a) dibromocyanuric acid/DCM, r.t., 3~4
h; then (CH3),CHNH/Et:N, r.t., 10 min, 92.1%; (b) IBX/DMSO,
80 ‘C, 8~12 h, 88.6%; (c) methylhydrazinium sulfate/EtOH/E;N,
r.t., 20 min, 60 ‘C, 6 h; then NaBH;CN/DMF, r.t., overnight, 75.2%;
(d) Z-GP-OH, EDCI/HOBt/DIPEA, DCM, r.t., 3~4 h, 81.3%.

B 1 Z-GP-Peb 1 4 Bk B

Scheme 1 Four-step synthesis of Z-GP-Pcb
F BRI & BN 4PN Z-GP-Peb, 4 75 £ 504
N-5 75 Fk-4- UL R PR JRe B A0 g N- 37t D k-4 R FRR R
PRI I e ARk, AT R 8 AR TE I 1 ) — 2% 6 B
LRI, R LK N-S7 T -4 FE R R R R AR V-
TRARBRFARE W I (NBS)/(PhCOO), 1 I T4 Bt N-57 P 3%-
ARSI, S NN - RN, BE S
ERERIER TIE N B PRS2 =), w2,
K 2-fl Pk R 7 HRR (IBX)7E — H 3% 37 X (DMSO) H 1)
SR NS T -4 FR R R e R B R
W N-F A 2 -4- TR BE A T I, IS 88.6%. M

(IHL IR S B B T S (SET) R,
=P IR NER AR GE IR SR A T, W 75.2%.
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B Ja— OV AE Peb 5 Z-GP-OH 45 & N, SR 4
GHN 1-3-3-(3- = F Bl T 58 ik — i (EDCI)/1-72
FEOR I = % (HOBY), Y%~ 81.3%. EDCI 5 ¥
Z-GP-OH IR E G AR SR, 75 HOBt /215 N4k
NGRS, ARG5S Peb [N SCHR[6, 201K FH 1)
AN 2-(T-BAR Y = F P EE-1-35)-N,N,N' . N- ][] Ff
F IR 7 0 2 £h (HATU)/HOBY, FT i) 38 1 U802 50 51 N
69%F1 65%. AR, Fl EDCI/HOBt 1E 46 &7, SNIL
RAEWKFEER S, AT NIXE EDCI bk &4
P xR B B B = 1S A e 1 oK.

ITAER, Peb AN NG F 25— 50 F T iss
FIRPLE 2 IR R0 E 7 2122 A iR T bR AN 28 5 o g
(259, 15 B e A RE S % 1 I i 57 % (BBB), Pcb
TG Bk BE 0% 3% of o i R R % e B IR AT & ok
Z-GP-Pcb 2 J A6 T i 88 0 428 Jg o7 JRg 1RO 5 1 A1 ik
23, Rk, fEARW TR PAMPA-BBB 441l &
RSB T Z-GP-Peb 35 i 1 i 5 e 1

HRMRT 7 A LW AmmEREP,), 5
BR[2413RIE I BEXT EL, BOAE 7T Se ik, 45 a1
Fim. IR 15 0 b T 2459 1033 B A (P.) 5 SCER AL
PExtLt, RBIILIETTFEN: Plexp.)=1.1719P(bibl.)—
0.0221 (R*=0.9404), W LAF H, STl 5 SCikiRiE
ECHE EAA B M R (B 1A), UE SR A A 7T
17.

R T A TSI 32 J S H S SOk AR FdE L

Table 1 Permeability in the PAMPA-BBB assay for 7 commer-
cial drugs used in the experiment validation

Bibl./(10 ¢ cmes )

Commercial drug PA/(107% cmes™)

Testosterone 17 21.33+4.57
Progesterone 9.3 7.71£0.33
Piroxicam 2.5 5.60%£0.82
Hydrocortisone 1.9 1.35+0.54
Atenolol 0.8 1.13%£0.16
Ofloxacin 0.8 0.29%0.22
Theophtlline 0.1 0.38+0.31

“[V(PBS) : M(EtOH)=70 : 30].

CEASCHRAE Y P s FHEAN ST 5 SCRE 2 1)
ML XR, FHEANER P AE: SbED SN
P.>4.67X107° cmes™ ' I, Zib & Y6EIEL BBB; 41k
EMTME P.<232X107°¢ cmes™ ! I, M ARES S
BBB; MLAWYISLNG P AT W Z HR, AREHE %
&Y REE T BBB.

M 1B [s236 45 KA, Z-GP-Peb B B H KN
(19.2244.25)X10°° cmes™', KTHREZG Pcb M35 H %
[(11.14£1.34)X107% cmes™']. W, 5IANT Z-GP 454
B, Z-GP-Pcb i%id BBB (35 IR P L Peb B, W
Ak A WA AT BE R R A B 1 98 R e 8 S T 9RE 1)
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o 257 A
1S
S 204 4
o y=1.1719x-0.0221
T 154 R?=0.9404
Q:D
< 104
= .
5 b/
g o . , . .
L 0 5 10 15 20
Described P./(10° cm-s™)
2578
19.22+4.25
20

15 11.14£1.34
10

Experimental Py/(10° cm-s™")

Pcb Z-GP-Pcb

B 1 PAMPA-BBB k35645
Figure 1 Experimental results of PAMPA-BBB assay
(A) Lineal correlation between experimental and reported permeability of
commercial drugs using the PAMPA-BBB assay; (B) experimental P,
values of Pcb and Z-GP-Pcb. p<<0.05 vs Pcb group (n=3).

IPRZ5M). 298, IXT7 M0 75 A KB MR A 2 R
BE— D UGAIE.

2 i

FRT 3 BiEERA-RER T, FELU AR 4
A il Z-GP-Peb. B4 LA 4-FER A K], 48 DBI
AL N-RE-4- AR . &4 IBX B
BELAL Y N-53: T8 -4 B R oK Wk e, B ok Jis A
N Pcb, Pcb 5 Z-GP-OH 45 &3 2774, SR 49.9%.
[, #5717 K4 PAMPA-BBB 1 3F4 Z-GP-Pcb % it
BBB G, R I I H(P) 79(19.22+4.25) X 10°
cmes”!, KTFHBEZS Peb [(11.142£1.34)X10°° cmes™ '], #
M Z-GP-Pcb W] LR 4325 3zt 1fi fixi e Bt

3 KRS
31 &5

Bruker-AV 300 MHz BY#% 4 3H:ARAX (i £ Bruker A
F]); DHG-9140A B4 T A8 (i A SR R
AR, CLIBQ-3 AUE IR S 3 H 22 R MK IR T
FAFRAF); EYELA BUJEs% 28 R A (AR I B 38 Bl 5%
TJ7); LGI-12 A RTINS S8 T AR A TR A
7]); FA2104 B H RSP (R HEE PR A TR A );
TU-18108 KA e e AL B ATl A A PR A 7)),
LC-UV100 EAH S (LA E R A A TR A F));
Cosmosil 5C18-MS- II £ 3% #4: (Nacalai Tesque Inc., H
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A); DZF-150 AY/NAY L7 T RFR NI R} T 5 A R
AF]); KQ3200E A A5 i i e a4 (B LU il A A 3 A B
AT, RS-232 4 iAW (35 E SRS A H]).

4-HEIEHRE . B, IRREIRER . F R
PR & FUEEBI AL BT 2- TP K R 240 | I ] ar
TR A FR 22 7; HOBt, HATU, EDCI il N,N-
RN CIE(DIPEA)IE B EifE 5 /R A R A A

7 A LT 259 Testosterone. Progesterone Piroxicam.
Hydrocortisone. Atenolol. Ofloxacin I Theophtlline ¥J
Jt)H Sigma FI Alfa Aesar 22 wl; J& i E(PBL) H Avanti
Polar Lipids A #]; A% MAIPN4550 F1SZ AR
MATRNPS50 ¥ Millipore A #; 96-FL, UV ik
(Costar)lJ H Corning f fRA F].

A HLDCM)II P,Os [F13E 3~4 h, 2% H; 1
SR (THE) AN 22 R 3~4 h, ZRIE&H; FRmT
IKIREREE IR 4~6 h, ZK1E+H; DMSO il CaH, [l
3~4h, JEZEMEH.

3.2 ZLWAHE
32.1 N-#732-4-F LR F B 69 5%

FREX 240.2 mg (2.0 mmol) 4- 1 FE 25 % F- 25 mL (1)
FRFEM S, A 5.0 mL T8 DCM 1, FREX 343.2 mg
(1.2 mmol) R FFMRER A BIA R, 7R 8 T N
4 h, FREL303.3 mg (3.0 mmol)=Z %A 178.2 mg (3.0
mmol)F %, 2 mL DCM &5, S8 E] M
AR, BEJGN 10 min, 782 GRE(TLO)MM &, £f
SNEEE, I 50 mL 7K, F DCM FH =X (50 mL X 3),
GIHFANUAE, FERAKERIK, KRR TEE, T
HHIEFE T OMARBAR. BRI E 4t (2.1 2 Bs/
FEE, v V=1 ":3), 15 313. 3 mg AMEKIL S N-
Jt N B -4- L IR IR IZ, IR 92.1%. mup. 133~
134 °C; '"H NMR (300 MHz, CDCl3) J: 7.64 (d, J=8.2
Hz, 2H), 7.17 (d, J=7.9 Hz, 2H), 4.31~4.19 (m, 1H),
2.35 (s, 3H), 1.23 (s, 3H), 1.22 (s, 3H); *C NMR (75
MHz, CDCls) 0: 166.7, 141.5, 132.2, 129.1, 129.1, 126.9,
126.9, 41.8, 22.8, 21.4; ESI-HRMS calcd. for C;;H;NO
[M+H]" 178.1226, found 178. 1226. LA %¥E 5 0k
[6]F].

3.2.2  N-F7&-4-F B AR 7 Bh e 69 6 &

FREX 342.2 mg (2.0 mmol) N-3 P 34 F1 % F ik fiz,
10 mL HJ5AA/DMSO IR A BRI 2 0 1), iR T
AU 1.68 g (6.0 mmol) 2-BEEIE A HER, HitHE T T+
% 85 C, {EMIRE NS 8~10 h. fFIERM, RE
YIbE 2 =R G, R N IEEE N T #EKE 100 mL
F1 NaCl 7K, F DCM ZEHL(100 mLX3), &AL
F, IMNTCKBRER AT, 18, BETG ML 43K,
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FRERAE T4 L8 OB/ A Bk, Vo V=1 .5), 15
F AR N-S 7 -4 R R ERZ 191.1 mg, IR
88.6%. m.p. 151~152 ‘C; '"H NMR (300 MHz, CD,0D)
8: 10.01 (s, 1H), 8.02 (d, J=1.6 Hz, 2H), 7.84 (d, J=8.4
Hz, 1H), 7.59 (d, J=8.2 Hz, 1H), 4.10~4.30 (m, 1H),
1.31 (d, J=6.6 Hz, 6H); *C NMR (75 MHz, CD,0D) ¢:
193.5, 168.3, 130.6, 130.6, 129.0, 129.0, 128.1, 127.2,
43.4, 22.5, 22.5; ESI-HRMS calcd for C;;H{;NO, [M—+
H]" 192.1019, found 192.1018. P\ _F- %545 5 SCHR[6]4H ).
3.2.3 AR EHF(Pcb)dy &%

FREX 191.1 mg (1.0 mmol) N- [ -4 H ik 2 2 H
k% A1 504.5 mg (3.5 mmol) F JE AR R £5 T 25 mL [ vi
A, I 20.0 mL /K 8, 8 20 min J5, JOA 1.0
mL = 2%, 760 CHMF RN 6 h. RVZER, JiE
F1E7), IIN 10.0 mL 8 N,N-— FF 3£ I i (DMF )
FRAME, 120 C&MF R 125.6 mg (2.0 mmol)
AAETEAEN. nsefa, ¥R RIFH T2 EE, &
RO, ARG, KB M. N 200 mL f 1
1 NaCl KIEW, H IR CEEFEL(200 mL X 3), A IH
BUAH, IINTCKBR RN T, 98, B T4 5. HH&
SRR A (O O/ A mER, Vi v=1:3), 18
HREHF 164.5 mg, YF 752%. mp. 144~145 C; 'H
NMR (300 MHz, CD,0D) §: 7.86 (d, J=8.3 Hz, 2H), 7.54
(d, J=8.3 Hz, 2H), 4.24~4.19 (m, 3H), 2.87 (s, 3H),
1.27 (d, J=6.6 Hz, 6H); *C NMR (75 MHz, CD,0D) ¢:
168.8, 136.1, 130.1, 130.1, 129.0, 128.8, 128.8, 52.9, 43.1,
35.5, 22.5, 22.5; ESI-HRMS calcd for C;,HyN;O [M—+
H]" 222.1601, found 222.1602. L _E¥0¥5 5 SCHER[6]4H ).
324 N-(N-FAREAH ABLIHAB)R F M
(Z-GP-Pcb) #9 & &,

FREL 612.2 mg (2.0 mmol)N-"F 48 k3 H- 2 Wt il
2, 283.2 mg (2.1 mmol) HOBt 1 402.2 mg (2.1 mmol)
EDCI T 10 mL T DCM, K A2\ 50 mL & JEBEIH
W, N 0.3 mL DIPEA, ¥ RMHEE T 0 CH&M4F Mid:
WG 30 min, fHIEMIE AL BEJS, FREL 442.1 mg (2.0
mmol) K EJHAT 5 mL T4 DCM, FHAFIAN 10 mL
R B S, N DIPEA 0.5 mL, 5 30 min J&, $0%
R A A IR N, B R R SO 2 = iR R
N 3~4 h. fF&MEE, A 50.0 mL #AT NaCl /K&,
F DCM ZHL(50 mL X 3), &AW, KK A
NaCl WP, oK Nap,SO, T4, i, e 154 5.
i A RE R E AT 4E 4L (CHCL/MeOH, V2 V=10 : 1)fll
RP-HPLC 43 & 4liAb (W58 MeOH//K, V@ =50 : 50,
Viv), 3 863.1 mg MK, 13 81.3%, mp. 102~
103 ‘C; '"H NMR (300 MHz, CDCl) 6: 7.77~7.68 (m,
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2H), 7.42~7.31 (m, 7H), 5.08 (s, 2H), 4.31~4.20 (m,
1H), 4.15~4.01 (m, 2H), 3.96~3.93 (m, 1H), 3.87 (s,
2H), 3.60~3.40 (m, 2H), 3.14 (s, 3H), 2.10~1.67 (m,
4H), 1.24 (d, J=6.5 Hz, 6H); °C NMR (75 MHz, CDCl5)
5: 174.1, 166.8, 166.5, 156.3, 139.9, 136.5, 134.5, 129.5,
129.2, 129.0, 129.0, 128.6, 128.5, 127.3, 127.3, 127.1,
66.9, 56.8, 52.7, 46.4, 43.4, 42.1, 33.2, 29.0, 24.7, 22.8,
22.8; ESI-HRMS caled for CpHiNsOs [M + H] *
510.2711, found 510.2713. LA % 5 SCRik[6]— K.

3.3 {&IME MK FEIE M TN (PAMPA-BBB %)
3.3.1 A F BT A

(1) FREEN 2% 058 ik 4H 2342 5L (PBL) 15 T
FUECHLAD: FREL 20 mg PBL, 0 1.0 mL + k¢, &
FE IR

(2) 50 mmoleL ' ERZE/H Eh T (PBS): FREX 41.36
g K,HPO, S 200 mL 57K, H/>& KOH /KiER
W pH H 2 7.4.

(3) 5 mg/mL XJRRZWhit & KR E X )
5.0 mg, 1 DMSO & ARRECHI R BE 5 mg/mL 0 B 2547)
fift £ WAL

(4) 5 mg/mL MERZGYE & ARG Z PRI — &
BEEY, F DMSO A 10 mmoleL ' fIfik %70,
MRIEA RSP 75 F BB MR RGR BN 5 mg/mL.

(5) 25 pg/mL XHRZGH. MRAL S0 B S
pL f# %, 1995 uL pH=7.4 {] PBS/Z.EE(V : V=10 :
30) VR R 25 1T A, LAY RLANAT H
3.3.2 PAMPA-BBB &% 32 5%

B4 L RS BN 2% 05 i 4 2R B (PBL)
W MAIPN4550 1] 96 fLARS/KIE I, yhEER R
TN, G Sk B BAAE BT K, TR 200 pL AR &
(100 pg/mLYIMAZR] 96 FLAK A IR _E 7 1 eh Zith,
JIES F) 75— JEE 34 9 MATRNPS50 42008, i 300 plL
ZE IR VET(pH 7.4 1) PBS/ZBE, V 1 V=170 : 30) N2,
R RS AT IE, 7o, =ik 10
h J&, NOFERREE Z5ith, FHR AN G 52 3t P 1L
SV IEE R (250~500 nm). ¥ 200 pL FFEE SRS
300 uL ZZ AW (pH 7.4 (1 PBS/ZHE, V 2 V=170 : 30)7¢8
SRR, VBB P AT, DU I IR A (250~
500 nm), % HA A )RR A AT A . AR 4 o
AR PAE:
Vi XV,

[drug]acccplor }
(Vo X V)4t

[dmg]cquilibrium

P= }XInfl— )

540 http://sioc-journal.cn/
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Hrh, Ve AR ER); Ve EZWER(TR); 4
K IER R 0 AFFNE; [druglaceepor: FRIOE LA
tl:@ ﬂ&%g, [drug]equilibrium: EE -L/b\ J:*% L]&Yﬂ_j» EF‘ 1’%%% u&j\lﬁ
.

B A4k (Supporting Information)  N-F P53 -4- F &
TR o N-J7 P -4 IR SRR OB ff . 74 E2 1 (Peb)
A N-(N'- S R HE T i 25 74 - 2 JF(Z-GP-Peb)
'HNMR. "CNMR LLK& HRMS ¥, X EppRL AT DL
P AT ] 3 (http://sioc-journal.cn/) | R #k.
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