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Synthesis and stability of peramivir mercapto dipeptide prodrugs
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Abstract: Objective To synthesize a series of peramivir mercapto dipeptide prodrugs and investigate their stability at the different
medium. Methods A series of prodrugs of peramivir were synthesized by esterification with 1 carboxyl group in the structure of
peramivir as the reaction site and phobic dipeptide as the carrier. The stability of peramivir merapto dipeptide prodrug in different pH
buffer solutions, rat gastric juice, rat small intestinal juice, artificial gastric juice (containing pepsin), artificial intestinal juice
(containing pancreatin), and rat plasma were determined by HPLC method. First-order kinetic equations were used to calculate the
degradation rate constant. Results Four peramivir mercapto dipeptide prodrugs were synthesized with good stability at the different
medium. Conclusion Peramivir mercapto dipeptide prodrugs have good stability, which can provide a basis for the development of
peramivir oral administration.
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B2 5 PEPTI WISE AT, (R 29 W07E 18 il
HfRE . WOARSEIG I G A R 5 A RK T
SikE IKATZS, FERF AT ATEA R pH (HBEIR Eh %
M BB ANBIREN TR RS L, DA
IR T FL AR e 1
1 UEFMRG

ME204E/02 B 53 #r KF (e - FER 2408
H IR/ E]); DHG-9050A 7Y i HuliE i i X T 4H ( Lk
HFR A 3545 ) SISL M B TR s i ek
WIETR B A RA D Hid BUCHI R-210 g 7%
KA CEWFIRBRAAS ) )5 Thermofisher LCQ LS/MS
(Thermofisher 23 &) ); Waters €2695 121 RRUAH (4 14X
(Z£[H Waters A7), Bruker ARX 600 A% 3L HR%
(it Bruker A ®]); PHS-2C MR (_EiFHAAY
P27, 4liZk M1 (Thermo Fisher A 5]); Sorvall STSR
FEEA R B OHL GGEBR R HRBHE A IR AFD.

(15,28,3R,4R)-3-(R)-1- L. W & F-2- £ 3 T %5)-
A4-(FUT B I PRIE I )-2- B I I R IR R (b
AW, MR AT AERA D N-(9-%) A Fk
F)-0-FFe-L- 22 /e « N-(9-%7 AR B BE L )-O0- 7 3
L-B AR« N-(9-7 A kIt 55 )-O- R 2 -L- T 1 4 %
R\ N-(9-75 H A PRI )-O- R 2-L- B =R (R4
T 98%, H/REMAMRAFD; AM-3RR 5N
I, HE-(- T AR R BT B i — e 2hiR 2k ( b
WIS R ERAR AR AT D; N,N-—-BOC-S-H 2
SRR (R AR A R A FD; 4- &
e, IR FERR WG NN- R A L% NN-
THIEEREE QLRI WAL RN HRAFD;
T (BERAEHEAGRARD;: R (5 REHF
WITHRAR); BEAR 1 : 10 000 EEF 1 : 250,
A HEAEEHICERZEEREARAR; H
AR A B Al s o rati

MM SD KR, A& 200~210 g, L E
2R R AL, T RTIES SCXK(#%)
2018-0003 .
2 FAMER
2.1 Boc RIFPHIMBRKFHIE AL

0.1 mol L&Y 1 #RT 20 mL LWk, vKkK
WAAE I 0.4 mol 4M-#5R 5 /N3 10 mL, Ff:
FINCEEZ 40 mL, =B E R R A AR S
PR E R BEEE 24 he SRJEINFAEIR 2 h, AR,
g, HOmEBEG, HETER, fSafEEey
2. % 0.1 mol fb5 ) 2 ¥ T 30 mL 5 DMF H,

VKB EAE T BN 0.3 mol =2 1%, R, e,
FEANN 0.11 mol BocTU. 0.011 mol HgCl, 4k £2F4 15
20 min. FEIEFE 2 h, A OKE A AER LS 3.
FEVKAK I 248K 0.1 mol & 3 T 30 mL &
A1 30 mL PYSRKIE PVRA R, I 0.1 mol
5% NaOH ¥, HIEE 3 hy R S1S
RYD. A 30 mL KAE#EM#E, IIA 0.11 mol VK £
PEFEAT H A FhE, JKYE, M, 15
. WK 85.9%. 'H-NMR (600 MHz, DMSO) §:
11.48 (s, 1H), 8.33 (d, J=8.0 Hz, 1H), 7.33 (d,
J=10.1 Hz, 1H), 4.36 (dt, J=16.7, 8.5 Hz, 1H),
420 (td, J=9.8, 2.8 Hz, 1H), 4.12 (d, J=4.4 Hz,
1H), 2.60 (dd, J=12.2, 7.8 Hz, 1H), 2.41 (dt,
J=12.7, 8.5Hz, 1H), 2.00 (td, J=9.4, 4.5Hz,
1H), 1.89 (s, 1H), 1.70 (s, 2H), 1.58~1.52 (m,
1H), 1.50~1.42 (m, 10H), 1.38 (d, J=14.5 Hz,
9H), 1.27 (ddd, J=14.3, 11.9, 6.7 Hz, 2H), 1.11
(s, 1H), 1.05 (dd, J=14.2, 72 Hz, 1H), 1.01~
0.95 (m, 1H), 0.85 (dt, J=14.4, 72Hz, 6H).
m/z 528.65 [M+H]*. &Lk WK 1.
2.2 HEZREEHIE R
221 L-SER-FHEE-HUT BB M A 0.1
mol N-(9-% FH & Bk 2% )-O- % - L- B B R IE T T
f S BRI, TEOKIR AT FHRIKIIA 0.3 mol
T B, 0.08 mol DMAP, J-7E 5 min Z WA 0.11
mol DCC, 7EMZF FAREE R N 5 min, FiEM R
o HEENE IR N, PR RE, ik
bR 2s B R I O ENR, SR A 0.5 mol/L
HCl ¥ 1A NaHCO; & 3e% 2 I, WA
MUz, HICKWBREET 1, I8, R4,
TERCFERE, BEFR IR - Ak (10 651 1 4—1 1 2)
TR AE B S AL &) 6a~6d. 1 HL
TART 20%NKNE ) DMF &R, =R 5EFE 40 min,
Fmoc @58 2MER. SOV IBEKRYE, BERR LB
ST, PR NaCl sk 2 Ik, IWEEAHLE,
R, 15 -2 BN EERUT Be i &4 7Ta~7d.

&4 7a (H-Asp-(OBZ1)-OtBu): YF 89%.
'H-NMR (600 MHz, DMSO) d: 8.63 (s, 2H),
7.48~7.29 (m, 5H), 5.16 (q, J=12.4Hz, 2H),
421 (t, J=5.7 Hz, 1H), 3.35 (s, 2H), 1.50~
1.30 (m, 9H). m/z279.1 [M+H]".

&4 b (H-Glu-(OBZI1)-OtBu): i 75%.
'H-NMR (600 MHz, DMSO) ¢: 8.58 (s, 2H),
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Fig. 1 Synthesis route of N-Boc-protected peramivir

7.46~7.28 (m, 5H), 5.12 (s, 2H), 391 (t, J=
6.6 Hz, 1H), 3.34 (s, 1H), 2.75~2.59 (m, 1H),
2.07 (dd, J=14.4, 74Hz, 2H), 1.45 (s, 9H).
m/z293.1 [M+H]".

&) Te (H-Ser-(OBZ1)-OtBu): Y 81%.
'H-NMR (600 MHz, DMSO) d: 8.59 (s, 2H),
7.42~729 (m, 5H), 4.55 (dd, J=73.4, 12.2 Hz,
2H), 429~4.13 (m, 1H), 3.34 (s, 2H), 143
(s, 9H). m/z251.3 [M+H]"

th&9 7d (H-Tyr-(OBZD)-OtBu): i 80%.
'H-NMR (600 MHz, DMSO) d: 8.71 (s, 2H),
7.49~7.35 (m, 5H), 6.84 (m, 2H), 6.03 (m,
2H), 5.13(s, 2H), 4.14 (m, 1H), 3.34~3.25 (s,
2H), 1.46 (s, 9H). m/z327.1 [M+H]'.

222 HETMKHIAR 0.11 mol Boc fRIHITAZ
2. 0.1 mol HBTU. 0.3 mol DIEA J& T T1&H)
DMF 1, Ar {37, ¥4k 15 min; [E T4 DMF
BIRALEY) Ta~7d, IIANE) FR SR, R
P12 ho EEEE RN RN, R RBLE R,
80 ‘CZ&# DMF 7, "RARVIHBSIE LB &%, WK
?kﬂ% 10%FT IR« HLAT NaHCOa\ HIF1 NaCl VAW

Peik. WEEAHUZEHH T KMBREET 1, wEd, &
/ﬁf}&ﬁmé’ﬁ, RERCHERE, BEER 4ME - A (1
8—1:6—1:4) AL, BANERIILED
8a~8d.0.1 mol L&) 8a~8d KR T T /K H 2K,

TN 0.11 mol TR, An TR AE, 80 CHN#A
[FIE 4 h, FpOMgE RIS, BRI H I E 4,
/}ﬁ/ﬁoﬁm&fﬁ, RER FERE S A (B0 2 B 2018 2 1E
EW 9a~9d. [ = I 0.1 mol L&)
9a~9d, HENRE, HTVKHAED, TEHHEZAM:
TN 0.1~0.2 mol &JE4AEL, 2NN, K4
1.5hnse. 2O NN B 2T 5E 2R,
BEUEY) 10a~10d. SRR ZE LA 2.

k440 10a (Boc-Alay[CS-NH]Asp-OtBu). U
% 79%. 'H-NMR (600 MHz, CDCl3) J: 8.99 (s,
1H), 7.28 (s, 1H), 5.76 (d, J=8.8 Hz, 1H),
546 (d, J=79Hz, 1H), 5.06 (d, J=14.8 Hz,
1H), 3.19 (d, J=18.0Hz, 1H), 2.96 (d, J=20.6
Hz, 1H), 1.58~1.34 (m, 21H). m/z 399.0 [M+
Na]"

1641 10b (Boc-Alay[CS-NH]Glu-OtBu). Ui
# 75%, 'H-NMR (600 MHz, CDCl3) d: 10.57 (s,
1H), 5.89 (s, 1H), 4.63 (s, 1H), 3.60 (s, 2H),
2.46~2.16 (m, 2H), 2.08 (d, J=15.4Hz, 2H),
1.62~1.04 (m, 21H). m/z389.3 [M—H] .

k&%) 10¢ (Boc-Alay[CS-NH]Ser-OtBu). U
% 88%. 'H-NMR (600 MHz, CDCl3) 6: 8.69 (s,
1H), 7.37~7.23 (m, 1H), 5.09~5.01 (m, 1H),
4.62~4.44 (m, 2H), 4.23~4.15 (m, 1H), 2.36~
2.19 (m, 1H), 1.52~1.45 (m, 21H). m/z347.3.3



+1344 - HE36EFETH 2021FE7H

AR E bl

Drugs & Clinic Vol. 36 No. 7 July 2021

R, tert-Butanol, DMAP

OH DCC, DCM
FmocHN > FmocHN

0 rt, overnight

5

Na/NH;, THF

4h :

R,
S 2
BocHN\)LN/grO\\/‘— BochN._JL
:oH
10

R,

R,
Y —_— 0
s Loy
rt, overnight 0
7

piperidine, DMF

0O
6

HBTU,

rt, 12 h ; .
DIEA, DMF

refuxing toluene, 4 h

R, o R,
LR Reagent 1
O
H»g_r \‘/‘ BocHN\:)J\N/g(O\{
O : H o5
o 8

5a-10a  R,;=CO,CH,C¢Hs R,=COOH
5b-10b R;=CH,CO,CH,C¢Hs R,=CH,COOH
5¢-10c  R;=OCH,CsHs R,=OH
5d-10d R;=CsH;OCH,C¢Hs R,=C¢H4,OH

2 HMEZRIEAFN SRS

Fig.2 Synthesis route of mercapto dipeptide carrrier

[M—H] .
k&4 10d (Boc-Alay[CS-NH]Tyr-OtBu). Ug
% 94%. 'H-NMR (600 MHz, CDCl3) J: 8.63 (s,
1H), 7.28 (s, 1H), 6.95 (t, J=27.3Hz, 2H),
6.71 (d, J=583 Hz, 2H), 5.19 (s, 1H), 4.50
(s, 1H), 3.36 (dd, J=14.1, 6.1 Hz, 1H), 3.22~
3.03 (m, 1H), 2.29 (s, 1H), 1.54~1.40 (m, 21H).
m/z 423.4 [M—H] .
2.3 Bt EMIRRCKERE ZKRIANE K
0.1 mol £ &4 10a(10b). 0.5 mol £ —-E%. 0.02
mol DMAP T — SR, An ORY,
FEVKKIBZAF FHEEE 10 min ZJ5 N 0.13 mol
EDC-HCl, #k&E:4+E 10 min, #iR$EHEE 20 he HE
R W S BRI o IROSETRAK 0 25
TRk AT NaCl s, WEANZ. HTEK
IR T A NLZ, I, MR G, FERHE
K, BERR MG - Ak (1:8—1:4—1: 1) &4
RSB A AR — RFULEY 11a (11b) G T
T4 B AR S IR AR AR R R, T
BT IZA ). 0.15 mol {54 10 10d 2k &
) 11a. 11b, 0.03 mol DMAP ¥ T T4 — S Wk
WA, An /Y, BiEE 20 min, JIA 0.15 mol
EDC-HCI, % B FEE R 182 (0 W s v R,
RAER MR ZE08K . AT NaCl IS,
WEANZ. HIKRRETREIZE, BT, 3§
TR AE, TERHERE, DABSIR S B8 - A (1 :

5—1 1 D&F sy BB 205 12a~12d.
BB RT 15% =R ORI —E R FEit, =ik
BFE S h, SRR SRR, HEUT EHEEE
AT HETE A MWRR . RSBIEARAE, A 20,
P UTE, 1921 H ARt K =558 5 8 =Bt
KA LAY 13a) . IARCKH RSN EABS
QRN (ALE 13b) MARK T 5 T 2 Bt 2 2 R
T (A B 1300 MARK 57 258 Y 20 1% 2 B T (A
A 13d). AR ILE 3.

1b&40 13a: WK 82.76%. 'TH-NMR (600 MHz,
DMSO-ds) 6: 8.25 (s, 3H), 7.80 (d, J=7.7 Hz,
1H), 7.32 (s, 2H), 6.90~6.83 (m, 2H), 5.20
(q, J=6.3Hz, 1H), 439 (td, J=10.5, 2.5 Hz,
1H), 4.18 (d, J=4.6 Hz, 1H), 3.86 (qd, J=38.6,
6.2 Hz, 2H), 3.17 (s, 1H), 2.94~2.91 (m, 2H),
2.76 (ddd, J=9.0, 4.4, 1.5Hz, 1H), 2.61 (dt,
J=13.6, 89Hz, 1H), 2.06 (td, J=9.9, 4.7 Hz,
1H), 1.77 (s, 3H), 1.54 (dt, J=13.4, 5.2 Hz,
1H), 1.44 (ddq, J=14.9, 7.4, 44Hz, 1H), 1.39
(d, J=6.7 Hz, 3H), 1.36~1.28 (m, 2H), 1.00
(ddt, J=16.0, 8.8, 4.6 Hz, 2H), 0.87 (dt, J=
18.5, 7.3 Hz, 6H). 3C- NMR (600 MHz, DMSO)
5: 201.34, 174.09, 170.57, 170.05, 169.59, 156.38,
73.72, 63.00, 62.72, 54.80, 54.53, 53.49, 51.00,
49.63, 49.05, 48.72, 43.40, 34.90, 34.53, 23.10,
21.35, 20.60, 13.07, 12.35. m/z575.3 [M—+H]".
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Fig. 3 Synthesis route of peramivir merapto dipeptide prodrug

1b&4 13b: WK 89.19%. 'H-NMR (600 MHz,
DMSO-ds) d: 821 (d, J=5.4Hz, 3H), 7.66 (s,
1H), 7.27 (s, 1H), 6.84 (d, J=10.4Hz, 1H),
6.74 (s, 1H), 5.35 (s, 1H), 4.87 (d, J=6.9 Hz,
1H), 4.39 (td, J=10.5, 2.4Hz, 2H), 4.24 (p,
J=8.4, 74Hz, 5H), 4.18 (d, J=4.6Hz, 1H),
3.86 (qd, J=8.6, 5.9Hz, 2H), 2.77~2.74 (m,
1H), 2.62~2.55 (m, 2H), 2.46 (dt, J=6.8, 3.7
Hz, 2H), 2.18 (i, J=13.7, 6.0 Hz, 2H), 2.03
(ddd, J=19.3, 14.2, 7.8 Hz, 3H), 1.78 (s, 3H),
1.53 (dt, J=13.5, 5.1 Hz, 2H), 1.44 (dddd, J=14.3,
10.2, 7.1, 3.6 Hz, 2H), 1.38 (d, J=6.7 Hz, 3H),
1.28~1.15 (m, 4H), 1.05~0.97 (m, 3H), 0.87
(dt, J=20.2, 7.2Hz, 8H). BC-NMR (600 MHz,
DMSO) 6: 174.12, 172.31, 171.78, 169.59, 56.29,
73.71, 63.47, 62.80, 62.54, 57.59, 54.75, 53.38,
50.81, 49.61, 48.61, 43.22, 3431, 30.01, 26.04,
23.20, 23.17, 21.26, 20.48, 13.01, 12.36. m/z 589.3

[M-+H]"

&M 13¢: K 80.31%. 'H-NMR (600 MHz,
DMSO-ds) 5: 10.82 (s, 1H), 825 (s, 2H), 8.06
(d, J=74 Hz, 1H), 7.44~7.40 (m, 1H), 7.33
(d, J=8.5Hz, 2H), 7.05 (d, J=84Hz, 2H),
6.99 (s, 1H), 6.94 (d, J=10.4Hz, 1H), 5.10~
5.03 (m, 1H), 4.44 (td, J=10.5, 2.5Hz, 1H),
438~434 (m, 1H), 424 (s, 1H), 4.07~3.99
(m, 2H), 3.94~3.89 (m, 1H), 3.24 (dd, J=14.4,
4.7 Hz, 1H), 3.13 (dd, J=143, 8.9 Hz, 1H),
3.02 (ddd, J=9.1, 4.5, 1.5Hz, 1H), 2.73 (dt,
J=13.6, 8.8Hz, 1H), 2.14 (td, J=9.8, 4.6 Hz,
1H), 1.99 (s, 2H), 1.77 (s, 3H), 1.70 (dt, J=
13.5, 5.1 Hz, 1H), 1.48 (dtd, J=13.8, 7.5, 2.9 Hz,
1H), 1.38 (d, J=6.6Hz, 3H), 1.32 (dtd, J=14.0,
72, 41Hz, 1H), 1.17 (t, J=7.1Hz, 2H), 1.07~
0.97(m, 2H), 0.88(dt, J=11.9, 7.3 Hz, 6H) . 3C-NMR
(600 MHz, DMSO) ¢: 202.01, 174.00, 169.60,
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169.06, 156.35, 73.18, 63.05, 57.43, 54.77, 53.53,
50.59, 49.62, 48.64, 4331, 34.89, 23.13, 21.35,
20.64, 14.54, 13.04, 12.31. m/z503.2 [M+H]".
1b &4 13d: WF 80.80%. 'H-NMR (600 MHz,
DMSO-dg) d: 10.90 (s, 1H), 8.27 (d, J=5.1 Hz,
3H), 7.71 (d, J=7.9 Hz, 1H), 7.33 (s, 1H),
6.85 (d, J=104Hz, 1H), 6.80 (s, 1H), 521 (td,
J=6.2, 40Hz, 1H), 449~4.37 (m, 4H), 431~
427 (m, 1H), 421 (dd, J=4.7, 1.6Hz, 1H),
3.88~3.83 (m, 4H), 2.73 (ddd, J=9.2, 5.0, 1.5
Hz, 1H), 2.62 (dd, J=8.9, 4.7 Hz, 1H), 2.09
(td, J=9.9, 4.8 Hz, 1H), 1.99 (s, 1H), 1.77 (s,
3H), 1.49~1.44 (m, 2H), 1.40 (d, J=6.7 Hz,
3H), 1.34 (dddd, J=23.9, 10.3, 6.4, 3.4 Hz, 3H),
124 (s, 1H), 1.00 (dddd, J=20.7, 13.9, 9.3, 7.2
Hz, 3H), 0.88 (dt, J=27.3, 7.3 Hz, 7H). 3C-NMR
(600 MHz, DMSO) §: 201.69, 172.96, 171.23,
170.80, 169.59, 156.54, 149.68, 135.09, 130.59,
121.96, 73.76, 60.21, 59.86, 54.73, 53.46, 51.11,
49.65, 48.75, 43.43, 35.50, 34.48, 23.02, 21.18,
20.68, 14.51, 13.08, 12.34. m/z579.4 [M~+H]".
2.4 MARCKREJREZMREIAREEMR
24.1 @i Agilent Cig (34 (250 mm X 4.6
mm, 5pum), AFRE 1 mL/min, #:iF 25 C, #
FEE 10 uL, HIEE - 0.1% TFA /K (45 : 55) {E¥ish
L, KK 267 nm GERRKFFEE BRATZ9);
FIE - 0.1%TFA 7K (40 : 60) YEWBhAH, ik
220 nm (L-4REFRIAH KD .
242 TJRMAERE  AREUBRCOK TS KT
A LSRR ROk T & &, K/, 7 alfEA
FIN A NS, AT, dskaigE. 4%
TEANFA 26T T 2 A THRHT 2510 5E
243 ZLMRAREHE  KREUAPRCKFITE AT
iR LB BRARK T 50 mg, FHAUKIEME, ER
% 10 mL, 3 5 mg/mL MR 0 ol R 25 I A
#ZW 0.1, 0.4, 0.8, 1.0, 2.0, 40 mL BT 10 mL
B, HaUKmEZIE, 3325050 &R ERHT
I AR E VTR ARE, DA SR B AR AR
T RN AL, Fl bRk, BEERE. i
PR FHE N AR VAR B H A Y=
4.332X10° X+3.909X 104, »=0.993 5; WFi kKI5
AR 2 RER AT N Y=3.81X10° X+
4.071X10%, =0.990 8; MFH K 5 57 = 0 20k 22

FREG AT FE N Y=4.396 X106 X+4.238 X 10%,
r=0.991 3; M7 2K T3 57 3 P Uk I 20 RR 15 [B] ) 7 A2
H: Y=4.019X10° X+2.996X10%, r=0.9960; L-
BABMBOK T EIETFEN: ¥=2.935X10° X+
3.764X10% r=0.999 2, ZERFXHFIZTE 0.05~2
mg/mL £k &R R .

2.4.4 FEEFERE AR RO RO T 5 K
RN L-80 s BRMATOK F A5 10 uL, LR
6 K, ICFMAPCKFIMIEN A IR IRES . MAHL
KEFIENEABAZIREG . HHoKF LN A 22
SARTR WARLK 50058 P S I S R R A -4 2 2
ERK R g AT RSD fH. 45 R EIR
RSD {H 5354 0.28%-+0.69%-0.44%-0.71%+0.35%.
245 EHEMERE  REE AR R E
JEAT 2580 L-A 2 R EH oK T3 6 47, 4 5 mg/mL 1)
VA, FEREAT, I SRIARDK BN I [ T4
FREE . MHPOK TR A A 2R bk
BN R 2 ZREG BR335SR R =R e
A L-B R oK 1) B i T A 5 RSD 1H,
g5 EIR RSD {H 5N 0.41%- 0.80%- 0.59%.
0.83%- 0.52%.

2.4.6 FEEEYEALE  #4% 0.05. 0.5, 2 mg/mL
R KL T IRRT 2GR0 L-40a R b b ok T %
FEM o WHL SRR PR 100 pL, BT 1.5 mL EP
B, IO 50 L A% 150 uL ZIEHER i
it 5 min, T 4°C. 10000 r/min &5-C> 10 min, "EL
RIEWL dERE, BANRERET 3 AR, id
SRUETHAR,  [RIBTIE R FE & 100 uL, S 50 pL
K~ 150 pL ZIEVE bR e AT b . BAF—A
JoR R R BT T R o Ak R T I U TR AR 2 Bl
SRR R, SRR T AW T AR IR
B MAROK T SREE N AW 2 IRER . bR 552k
N2 22 2 BRI A K =5 50 A I P 2 PR i A
L85 R WA oK =5 17 3 B2 43 53l 2R 93.5%
92.7%-+ 103.1%-+ 93.1%. 101.6%, RSD 1{H%> %N
43%+ 32% 1.0%. 3.4%. 3.8%.

24.7 WETTE RS RREOI ALK 5 55 kT
M LA MAPOK TG R, FHAUKIERE, HE s
mg/mL PR, VERX ISR AR E
Jo3 AN R B 1] A B A A I o 53 A 3 T
BO6S BRSSO AR A& 10 uL 4087, il il
PG AR« FIFH HPLC = [A] — N 5 () e T AR AN
FERIELE, TS R [A] 55 25 R
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248 WA R ENE &I CREZ M) 2015
SERRSIELH] pH 1.2 EhERVAW, pH 4.5, 6.8, 7.4
FRER PP . FEERRIUL G &R, HEE K
RS 2.0 mg/mL G FEE IG5 0.2
mL T 10 mL &, 25 pH 1.2 EhREHRFIA
7] pH fH BERE SRS R R 2, (AR
EIREEN 40 pg/mL. SRASHER LT 37 °C/KiR
Y E, EREURE, HPLC VEIREDHT. LAZGHR
TR E ARG EON I T E B, R — 080 ) 545
RTH L R 22 5
249 HIAMEANTBH (FHEEAM A THK
(Flly et % CPEZ) 2015 4
FREFEEEER 1.64 mL, BEAM 1g IKRES
100 mL, BB ATH® (FEEAN. &%E (f
[EZ54) 2015 FRREFREL 1.36 g MR &40, huK
100 mL ffH¥#, F£H 0.1 mol/L NaOH s pH
6.8; FHAMREURE R 2 g, I, KPR
A, K% 200 mL, EPfRN T (&R . K
ERREL A 10 mg, 24y, BT 10 mL £,
3 1 mg/mL i+ WHL 5 mL A& A
37 CHARMN T BN TR, 2 s
790.25mg/mL. fEANTHWHEH 0.5, 1.25. 2. 4. 6.
9 hHkE, NP 1. 2. 4. 6 < 8. 12, 24 h
HUFE, HPLC VT . R —Rah 128t
AR o i o 2 A0
2410 FIZTERR BWRAVNZR PR e Bt
. B HEOKE SD K BRI SiMELLSE, WEEE
BIIF, 43 IS EOKA B pH 1.2 SRERE W pH 6.8
R SR PR T e B AN, WEE N B K
WEY. NIREDIAE 4 C. 5 000 r/min &0 15
min, WREC I, RIS R B Mzmigiol,

ISR A GG BRI B B R . RSB
WAy AEaEE, HAEMKER, [REKR
JEN 0.1 mg/mL G #44. FE =W UG &S =, I
#]0.01. 0.02. 0.04. 0.06. 0.08. 0.1 mg/mL ZfIfl.
BEHEEBR. RO A& A 5
WML I, DL R KOS E, D 280
nm KA AR, R — 2 BT & BRI
MG 5 R A RIRE 2 IE S RSHAT R A RS
HME, B —FbaElliZ,

K 13 B 5 A I R AT B
T IR RO RS, R AR th S SRR
T4 ) A R ) 5 e s VR 1 B 1 TR B A (R —

Ko FEEFREULAY) 10 mg, BT 10 mL £+,
41 mg/mL f#& . WX 0.5 mL fif &3, 535 m
A 37 CHUEKR B Mg, (E5259H
BEAEIKEL N 50 ug/mL. £ 0.5, 1.25. 2. 4. 6.
9 h BUFE 50 uL, B 150 pL ¥ 28, W 2 min,
4 °C. 10 000 r/min B> 5 min, PHC &GS €k
FEOTHT, MR H AL
2411 HEIAEREBIME SR E B SD K
FHEIMIK 2.5 mL, 37 CTEJEIIA 300 pg/mL 465
YIVET 500 pL, 7E 0. 0.5+ 1. 2 h BUFE 50 uL, A
A 150 puL VKA G, W)€ 2 min, 4 °C. 10 000
r/min 2.0 5 min, WEX_EIERGE BESEAE T, THE
P 2R A

IS — BN )RR R R R, A
AU 24 L-25V R BRI R oK T3 4k 285 e P DA B AL 15 9
NFI A R E D), gEIR LR 1. FRER 1 AT,
HIZ57E pH 1.2 ThERVEWUR 2 41 pH 1H I BERR Hh 28
TR I KT L-AE R bk T3, vl HAL
FROEMHNT LR RK T AHE pH E %A
T, MARCK TSR B AR . IARK TS
RENEBA RS MRK 35505 4 R B 2 R s
PN = BN 7 e S5 i L (3 R
pH 1.2 EhERVAWA pH 6.8 W Th 220, PRI HEM
s b 0 Bl 2 6] 30 2 KT 25 D I R
P FH T PR e o A =5 50 25 T e 22 PR I 1 A
PESZIAAR /N o 1T 2575 K BB OR /S it Hh A oE Mt
FORI, MEROK TSI 2 W 22 2 Rl . kT
25 TR A T T 2 R TS K B B R P A T 8 T
TN 7 SO Vv S R e NE AN A MBS Y N TS
7 2K 75 50 A 2 T A 2 R R E KBRS VR R B
P, BEAEE R R TR RN T, X255
HR IR ER-G R R
3 g

MARK T EHEE ZRRAT 25 2 RoK 0 1 AR
J 5 S R I o G B A 0 A B 1 AT A
250 BRHE IKRHIELE T 5 T R i R AR 1
RO ANRAERBAEH | MR 1 AR
B, X R I TS T IREUAR AN, W B 4
MWHTTEZ 5, TARR. A58, BRER. £
AR TR AR LA 25 o (HARAE A BRI B B
R I35 T T 5 2 TR A A I B = i 1) () I 0
TR Y, nTRE R IR M S, WS
AR B A 4 ADNEUERR AT S5 KR I
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Table 1 Stability of Peramivir mercapto dipeptide prodrug in different medium

tin/h
i pHAE MHHCRFHEN  MPCRFIEN WMHORFHHREN MPCREHRENE LS
AN IAERIR A MO A2l B RNE FoK
ERRIER 1.2 192.5 223.5 866.2 288.7 36.6
45 364.7 693.0 301.3 187.2 29.7
TR 2h 2 T 6.8 288.7 577.5 61.8 33.6 17.3
7.4 144.3 198.0 32.8 17.4 12.3
ATHBREBEAOR) 13 135.8 36.0 46.8 223 <05
N LI (5 ) 6.8 216.5 165.0 84.5 4.0 13.0
KB 1.3 25.4 47.4 59.7 182.3 <05
PN RANY 7R 6.8 115.5 144.3 48.1 18.0 3.7
KB 18.0 2.8 322 43 1.1
KL R KTHRE KGR e st [4] Arakawa H, Saito S, Kanagawa M, et al. Evaluation of a
B, RIAEAEE pH HEET, Pk FamiE— % thiodipeptide, L-phenylalanyl-¥[CS-N]-L-alanine, as a
A IS 5t Eae o S RR%, 0 novel probe for peptide transporter 1 [J]. Drug Metab
F o P B 2K BT 2R AR P (L e Pharmacolinet, 3013, 25(0): 470475

[5] Foley D, Pieri M, Pettecrew R, et al. The in vitro

AN T IR R FEEREGIRATZ) L-B = R H
Bk FREAEA A, maheoRH S KT
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target the intestinal oligopeptide transporter, PepT1 [J].
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