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FIRFMFURER= RS B FIARE AR
BHAY B OBHC Kk w° ® B Kk B EFRF

(P E N R EDI L Z R A & bR 102205)
C AR L REARIGE Y 650208)

WE  FIH Fmoc [EAHA SN, Wang B g Ak, 8 FH =2 B ER(Tre) Rl 2t % 2 (Aem) (RS 10 IR IR 5 A T 3
2[4 Trt+2 Acm]fi1 3 25[2 Trt+4 Acm | FIAR I R LR ERT R4 &4, fESLIEA -, RA IR RIS A A E =5
T R PRI I L BT S A = A SR (TFA) I ZLAR I PR v i Ak b R SRR 1Y Tt O, R &b e 3=
AL AL IR L B SRR R, 25 {8H PhS(O)Ph/CH;SiCls i 74 2 M B ) 4 (R4 2B AR ER 1Y Acm {3
£, JFFEINTE R A, X R ER, TE 6 SRR MERTRIR D, A 3 4T AMFBIRIALIE AR, AR F108 71.9%-31.5%-
81.4%. WL MM 6 LML AT AR BRI BRI S S5 U %o H AR =P AR B SR, R i CysS-Cys13 [T Rkt
FIARERE R BT B AR T 5, (0B S B R BRI A Bl 97 24 410 510 70 R I Stk — T e
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Semiregioselective Formation of Linaclotide with Orthogonal
Cysteine Protection Strategy

Ge, Weiwei*’ Chen, Jing® Zhang, Ye* Zong, Liang" Zhang, Ming”

Dong, Junjun™*
(“ Department of Bio-Chem Defence, Institute of Nuclear, Biological and Chemical Defence, Beijing 102205)
(¢ Department of Training, Public Security Fire Forces College, Kunming 650208)

Abstract Six linear precursors of linaclotide containing different protected cysteine residues were synthesized by Fmoc sol-
id-phase methods. Wang resin was used in the peptide syntheses. The protective groups of cysteine thiol were trityl (Trt) and
acetamidomethyl (Acm) in the different positions. The six linear precursors of linaclotide include three [4 Trt+2 Acm] and
three [2 Trt+4 Acm] ones. The linaclotide with three disulfide bonds was prepared from these linear precursors by semiregi-
oselective strategy. Firstly, linear peptides were cleaved from Wang resins by TFA-TIS-H,O. At the same time, the Trt groups
were removed to give free thiol groups, whereas Acm groups were still remained in the peptides. Secondly, the free thiol
groups were oxidized by 20% hemin/DIEA system to from disulfide bond(s). Finally, cysteines containing Acm groups were
deprotected by CH;3SiCl;/PhS(O)Ph/TFA coaktail and disulfide bond(s) were formed simultaneously. The precursors of pep-
tides [4 Trt(2,5,10,13)+2 Acm(1,6)], [2 Trt(1,6)+4 Acm(2,5,10,13)] and [2 Trt(5,13)+2 Acm(1,2,6,10)] give linaclotide at
the conversion ratios of 71.9%, 31.5%, and 81.4% respectively. Other three peptides failed in the conversion or were found to
be less suitable to prepare linaclotide. Our results indicated that the order of disulfide bond formation is very important to pre-
pare linaclotide by using semiregioselective or regioselective strategies. The Cys5-Cys13 disulfide bond is the most privileged
and should be formed firstly among the three disulfide bonds in linaclotide.

Keywords linaclotide; disulfide; oxidation; semiregioselective
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BRI T 2 W 2 A JE(IBS-C), B T Hof— 8 — 19
YEFLE, RGBS —FAME ] DURTT @RS, i&n]
PLVRIT MK . R AL Bl AR IR VR T 2. RN
FRN&H =X Zmsm gk, RERAKN:
CCEYCCNPACTGCY, H: ik A iy = i 42 77 LN
Cys1-Cys6, Cys2-Cysl10, Cys5-Cys13. HHi, XFFH%
FREIA R DL E AR TE B = s, IR
PR A SRRV BRI 7T AR 2D

T e FF 3R (A em) RN = 2 B 3L (Trt) 2 5 R o DL ) 79
FhoaT DA AR IEAS AR 3P B R R R 3 2, o F T e ek
G R 20 s 2 K0 2R L Tt £7
PEETE H =9 G BR(TFA) 2R BRI 1T DL S e R R
IORA B — IR, TR T Aem fRIFEENIAZ 5
Wi, 8RB AT DU 1 siE 4 B (He L T,
AgOIITTE, i Acm f [H I S AT Bl — gl 1O,
Miriam 2507 S I FR 98 Bk 1 & R SR AL R A R T 3
2[4 Trt+2 Acm]Fl 2 25[2 Trt+4 Acm]F IR Ik K2
B EY), YR TFA il Trt, DMSO &AL /71 TE
BT Ay e, (BN P LR Acm BSOS ED A K
Ih, B G RAE oK AL 2 AR AR N TEAR IR T 22 1% 3
L( LAk 2 A AR & I ), 2R % A 3 2] H br 2 k.
Y EH, Miriam 25185 K T 2 25[2 Mmt+2 Acm+2 Trt]
12 26[2 Aem+2 Trt+2 pMeOBzI | R HR I ik 1 2k 1 i 14
&, PRIV A AL I 7 T B = e, (2
VA BB HARZ L, B Miriam A8 Acm 47128
PR SR AN I8 FH TR S 78 R B .

AR Fmoc [ AH A RS, Wang PR 9 E A&
BT 34 [4 Trt+2 Acm]#l 3 24[2 Trt+4 Acm]FIE % ik
L VERTARIL A, 70 2ARA g 1 1R JBE 25 2 B Ui L
[ Trt AR, (8 Sk LT A AL S AL 1 7 927 B
o g N 2B OB, A T 2K K [PhS(O)Ph)/
= FA L ERERE(CHSSICL) i R3] 78 TRA iR Acm f#
PO OR A 1) . SR 6 SRMERTIAK T,
A 35 IR AL R A BRI AR, T ks Acm £/
P B R S T RIS IR & sorp. JEid b 6 2%
A T T R B T ) 56 S U E AR 22 K AR

G52, RIL Cys5-Cys13 - fius T B vt 7 B0 4 ik i
AT 2R SR, TR PRSI A R I BB B 2
MRS T B R — i

1 &R511R

1.1 Ak 3 FHALEBEIE L A4 Trt+2 Acm]

FIH Fmoc [EA] & RS, Wang B g NEAAR, &k
T 3 %[4 Trt+2 Acm]fRI FIFIIRIE IR AT R LA
(" 1).
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1.1.1 — 3 BACHS o A —miid

W 22 A IR RO SR R 2R, R UE 45 2R
K, HELIK 2 B Al Ab 5 AT RS AR, a (M+H] =
1674.8, [M+Na] =1696.8, [M+K]"'=1712.8), b ((M+
H] =1674.9, [M+Na] =1696.9, [M+K]'=1712.9), ¢
(IM+H]" =1674.7, [M+Na] =1696.7, [M+K] =
1712.7), FIABEAE[4 SH+2 Acm] 92k M mi 4 Bk FL8 2
FE8RN 1673.5, IEHTS R Z IKE5H9°8[4 SH+2 Acm].
i S AL = AL TRl 84k ay by e,
Ha, b AT DR B — A7) a-1, b-1, T ¢ B
=it T 2B 2), WAXNHSE LT T —E K
Ri. 435 a-1. b-1 #EAT 4> BSalift, Bk Al a-1
(M +Na]" =1692.4, [M+K]" =1708.4), b-1 (M+
H] =1670.5, [M+Na] =1692.5, [M+K]" =1708.4),
UERA 454 M2 S-S+2 Acml.
1.1.2 AT R =3 — 5kt

TE Wi Acm LRI ETE B B g (0 ) B A,
BATE AT L AR T, H5 SCRRE —
¥, #EA AR H AR Y. WRTARRL a-1 [2 S-S(2-10,
5-13)+2 Aem(1,6)], R&H —XF Aem fR37 %, Big EHE
Acm J&i HPLC 73 #t NEZ oy — A B, ERG N 1, AL Je 40
T =AY, HEARBERRZIK. BERITRH T
PhS(O)Ph/CH;SiCls AL 732, # B IS 21 a-1 35T
TFA 1, o Aid &1 CH;SiCl; Al PhS(O)Ph it 2 B 20
min, JIA BT 4 mol/L MIESTRE Y, BUKAS a-1.
IR bR v it LRI HERE HPLC 207, Ml LA,
a-1 [V 5E 4, JUTE #1531 R — 1Y) a-2, a-2 [ (A
17 R S5 hrE i —80(E 3). ¥ a-2 o B alib 5 3T R RS
M, a-2 (M+H] =1526.6, [M+Na]' =1548.6, [M+
K] =1564.6), FIALEKIIE B> T BN 15254, HH
WAEARF, °TLAIER a-2 AFIFE IR, FINHBUEA T a-1
HR T %42 77 50N Cys2-Cys10, Cys5-Cysl3.

EHEZMEALIEWT, ¥ a-1 5 PhS(O)Ph.
CH,SiCls J B [ (] ZE 4 %5 30 min, HPLC 43745 S AH
A, U B BT i EHEIL R & £, PhS(O)PH/
CH;SIClsy A1 J7 3 AT LR T 6 B 2R 200 s JOK 1180 28 12 i
PRRE R BRI Aem ORI EE, FFAELIE L Bl .

SR, FEAE AR 7 v RR b-1 P R
Acm fRPEEET, HPLC 431 &I b-1 5 PhS(O)Ph/
CH;SIClLy JLFA R, FATETF a2 L BER b-1
) Acm CRAP B I 0 R IAFZE [FRE OISR, B b-1 T
PR R BT R A R R, KOKF#IR T Cys2
Cys10 Z [AJAH B 4fl A A IOSLI LR, A8 LSRR NRR it
R Acm PRI EE T B — B B
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(a) H-Cys(Acm)-Cys(Trt)-Glu(t-Bu)-Tyr(t-Bu)-Cys(Trt)-Cys(Acm)-Asn(Trt)-Pro-Ala-Cys(Trt)-Thr-Gly-Cys(Trt)-Tyr({-Bu)-Resin
(b) H-Cys(Trt)-Cys(Acm)-Glu(t-Bu)-Tyr(t-Bu)-Cys(Trt)-Cys(Trt)-Asn(Trt)-Pro-Ala-Cys(Acm)-Thr-Gly-Cys(Trt)-Tyr(#Bu)-Resin
(c) H-Cys(Trt)-Cys(Trt)-Glu(t-Bu)-Tyr(t-Bu)-Cys(Acm)-Cys(Trt)-Asn(Trt)-Pro-Ala-Cys(Trt)-Thr-Gly-Cys(Acm)-Tyr({-Bu)-Resin

B 1 = 2%[4 Trt+2 Aem] R AIE IR ML RT R L 51

Figure 1 Three linear precursors of linaclotide containing [4 Trt+2 Acm] groups
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B2 —2%[4 Trt+2 Acm]FI 0 ok 0O 28 P B 44 Sk B Bk Tt R4
J& — B EALTE BP0 B HPLC 3 bt

Figure 2 After removing Trt from [4 Trt+2 Acm] linear pre-
cursors of three linaclotides were oxidized to form two disulfide
bonds

(A) a [4 SH(2,5,10,13)+2 Aem(1,6)], (B) b [4 SH(1,5,6,13)+2
Acm(2,10)], (C) ¢ [4 SH(1,2,5,10)+2 Acm(5,13)]

1.2 &R 3 &FAERAIELED2 Trt+4 Acm]
fEAHZE 11 AR EER T 3 %2 Trt+4
Acm] R4 IR RIS IR L6 vERT AL BP0 4).
1.2.1  #ALTS & — >3 — skt
fEAZE 111 W pIAR R R e, R381E H
EH 202 () RIS I PR A e R AR K dy ey f, BTSN d
(IM+H]"=1816.9, [M+Na] =1839.0, [M+K]" =
1855.0), e ([M+Na] =1838.6, [M+K]' =1854.6), f
(IM+H]"'=1816.7, [M+Na] =1838.7, [M+K] =

A
a-2
a-1
B %
a-2

Abs./a.u.

t/min

B 3 a1 [2 S-S(2-10,5-13)+2 Aem(1,6)]% Al PhS(O)Ph/

CH;SIiCL; 76 R LT HPLC 4347 (* 4% i g )

Figure 3 HPLC analysis of a-1 [2 S-S(2-10,5-13) + 2
Acm(1,6)] after treatment of (PhS(O)Ph)/(CH;SiCl;)

(A) a-1 after treatment of (PhS(O)Ph)/(CH;SiCls), (B) mixture of A and
a-1, (C) mixture of A and standard linaclotide (S). The peak * (retention
time at 14.5 min) LCMS observed [M+H]" =247

1854.7), FIABEAK[2 SH+4 Acm]f 2ot mi A Ik FE 16 2>
TN 1815.5, UEMAHIR R Z K4 8[2 SH+4 Acm).
TE N — A H S AL R A AT B By, BT
d. e. £ AEH X HHEMSE, HPLC 247 JL- #0433
THME—HPE): d-1. e-1. £-1, 43 BPEHEH T o B alifh it
7B #r, d-1 (M+H] " =1813.4, [M+Na] =1836.6,
[M+K] =1852.5), e-1 (M+H] =1814.7, [M+Na]' =
1836.6, [M+K]" =1852.6), f-1 ([M+Na] =1836.7,
[M+K]"=1852.7), iEBHH45HIA[1 S-S+4 Acm].
1.2.2 —F AT m H) 4 7 2 — A4t

f# F (PhS(O)Ph)/(CH;SiCly) 77— E AL d-1. e-1.
-1, 2Bk, BEER R 5 DUKAHEAT HPLC 43#r, &I
d-1 EALE R E 729 d-2. d-3, GiEIEmEAR LA 57
43(F 6, A); e-1 B ME I, WAHWRKEY,; -1
AR —AE 12 7, A).

¥ d-1 FAL KA d-1. FIFRIE RbRHE 53
HEFE HPLC 707, K I d-3 (i 47 S haE & — 2B

(d) H-Cys(Trt)-Cys(Acm)-Glu(t-Bu)-Tyr(t-Bu)-Cys(Acm)-Cys(Trt)-Asn(Trt)-Pro-Ala-Cys(Acm)-Thr-Gly-Cys(Acm)-Tyr(¢-Bu)-Resin

(e) H-Cys(Acm)-Cys(Trt)-Glu(t-Bu)-Tyr(t-Bu)-Cys(Acm)-Cys(Acm)-Asn(Trt)-Pro-Ala-Cys(Trt)-Thr-Gly-Cys(Acm)-Tyr(t-Bu)-Resin

(f) H-Cys(Acm)-Cys(Acm)-Glu(t-Bu)-Tyr(t-Bu)-Cys(Trt)-Cys(Acm)-Asn(Trt)-Pro-Ala-Cys(Acm)-Thr-Gly-Cys(Trt)-Tyr(t-Bu)-Resin
B4 =242 Trt+4 Acm] (R AR IR AL BT AL &0

Figure 4 Three linear precursors of linaclotide containing [2 Trt+4 Acm] groups
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- C 1 B 7 f1 [l S-SG,13)+4 Acm(1,2,6,10)] % Fl PhS(O)Ph/
I CH,SICly fh F— 5L HPLC 4-H7(-Ja iR i)
2z 197 Figure 7 HPLC analysis of (A) f-1 [1 S-S(5,13)+4 Acm (1,2.6,
< 05 10)] after treatment of (PhS(O)Ph)/(CH3SiCl3)

0.0 1 -1 after treatment of (PhS(O)Ph)/(CH3SiCl3), (B) mixture of A and f-1,
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o
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B5  =2%[2 Trt+4 Acm MR A A 2 AT A4 I B Tt CR47
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Figure 5 After removing Trt from [2 Trt+4 Acm] linear pre-
cursors of linaclotide, were oxidized to form one disulfide bond
(A) d [2 SH(1,6) + 4 Acm(2,5,10,13)], (B) e [2 SH(2,10) + 4
Acem(1,5,6,13)], (C) £[2 SH(5,13)+4 Acm(1,2,6,10)]

Abs/a.u.
w
= ;
{=9 §)
&

t/min

B 6 d-1[1 S-S(1,6)+4 Acm(2,5,10,13)]3% H (PhS(O)Ph)/

(CH;SiCly) 7 Rk J5 HPLC 43T (* Jy 2% i %)

Figure 6 HPLC analysis of d-1 [2 S-S(1,6)+4 Acm(2,5,10,13)]
after treatment of (PhS(O)Ph)/(CH;SiCl;)

(A) d-1 after treatment of (PhS(O)Ph)/(CH;SiCl;), (B) mixture of A and
d-1, (C) mixture of A and standard linaclotide(S). The peak* (retention
time at 14.5 min) LCMS observed [M+H] =247

6, B. ), ¥ d-2, d-3 7 Esaifb 5 db T g, d-2
(IM+H]"=1526.5, [M+Na] =1548.6, [M+K]" =
1564.5), d-3 ([M+H] =1526.5, [M+Na] =1548.5,
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(C) mixture of A and standard linaclotide (S). The peak™* (retention time at
14.5 min) LCMS observed [M+H]" =247

[M-+K]"=1564.4)48-5 R A& KB 43 F 2 AHFE, F
B d-2 RIS IR I AR B AS L A A, a-3 SRR
Jik.

-1 EA NGRS -1, RIS IR T i L [F]
BEFE HPLC 4347, KIL £-2 (G475 havEdh— BB
7, By C), ¥ £-2 4p B AALJE B, £2 ((M+H] =
1526.5, [M+Na] =1548.5, [M+K] =1564.5)5F| 7%
R BIER r FEANTE, UEB £-2 ARIHE L.

1.3 itig

Ay Sz 8 R, i B R 3 ) e 5 R 3
ISR AT B S5 R IR R, v LA E Re 515 3
HbRZ K. SR 6 FRAIE IR AR, 725
P4 a [4 Trt(2,5,10,13)+2 Acm(1,6)]F0 £ [2 Trt(5,13)
+4 Aem(1,2,6,10)]#8 2 56T Hiff) Cys5-Cys13; T 5%
% Cys5-Cys13 [ VERTAR LK ¢ [4 Trt(1,2,6,10)+2
Acm(5,13)]MI7E 55— D4 A s B g AR i T EEELR 2 Y
AW, I TR Cys5-Cys13 [RTE GAE R0 i ik AL
P& R O

Miriam &% T 2 2RI IR LR PERT AR IIK[2 Tre(2,
10)+2 Acm(1,6)+ 2pMeOBzI(5,13)] F1[2 Trt(5,13) +2
Acm(1,6)-+2pMeOBzI(2,10)|7E /it 1 B 2B ) Trt {4
P2k, AATE R — X R, SR 1 SRR AT DATE R
Cys2-Cysl0, Mi% 2 kML Cys5-Cys13, Atk
Miriam AN i Cys5-Cys13 X HFRE LS iT2
BAE ). ARG BEIR TS KRG TR d. e
f EEALTE A — X R, HREAF B — X e
LEARFNL B B2 d-1 (Cys1-Cys6). e-1 (Cys2-Cys10)+
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f-1 (Cys5-Cys13). /=4 bRz R R, vlae2 T 4-
R4 2 (pMe OBzl ) 7 [A) 7 FEAE FHAE 7S Miriam &
AR PERTRBR P ) Cys5-Cys13 MELAE K, RA1ZHR
B, BIfE[2 SH(2,10)+2 Acm(1,6)+2pMeOBzI(5,13)]
TERL T Cys2-Cys10 1X 4T —HidE, t7 %2 DMSO %t 36
h.

AR, Miriam A AR KA () 688 Cys1-Cys6
e EE, RGN AR ST . SCE A R R
Jik 2% 1 BT 4R Bk [2 StBu(1,6) + 2 Trt(2,10) + 2pMeO-
BzI(5,13) 4% R S ik Cys1-Cys6, FEZEK Cys2-Cys10.
Cys5-Cys13 HI PRS2 T H AR 2 (= B [H
I A BT LA B B TC 1) A ). A R 2R
ATVRRK d A2 e R Cys1-Cys6, SR )5 kRt = iR
(1) Aem PRI EEIFEATE RPN AR HirZ
JK - @-3( S 2 [R] B 19 AR A B A 2 B v 1 B B A I
SR d-2), X F1 Miriam (1) 5256045 BT, AT
FHZEPERTAIK a, f(LFETE L Cys5-Cys13)E AR H b
ZIKEIRE, WP E)E, LrEarRik a A2 H
WRPEIRI AL RIA B 71.9%, TR MR £ 425 H AR
PV AL IR 3] 81.4%, KM TR ARk d(fhst
AR Cys1-Cys6)IHELR 31.5%. Rk, 7EFkBEER
1 B PV A A A ORI IV AR, BB CysS-Cys13
JSIAR e T k.

2 i

AR I8 FH R B AL SRS, Trt A1 Aem fRI7
PRER, DL Wang S i NEAAR, A RRT 6 2N A R R
IRLEPERT AL &9, AR AR, KRR KA Rt
TTRIEFE. ESeMiF & TFA 250 i b ) 0 34 ik 26 1k
RO IR AR R BRI Trt fRAP 2, FHAE A S AL AT R A
WEA I TR G 4 — kg, N —2{EH PhS(O)Ph/
CH;SiCly 771 BR I Z R 1) Acm {47 5 5[] 1 44
PR FE BT % () i, Ttk Tt AT Acm P 1E 22 f
P R R 5 TR BAK A a5 Sk )
SNET [EI AR B, AR — DR N FRE 2 h, P
AL SON TEE 20 min, K OKGE%E TSN A].

HHU 6 SRS KT, 3 4k(a. d. DHATLL
BRI, FAESHA 71.9% 31.5% 81.4%
(Scheme 1). i bLHE T BB T BRI % S8 A0 3T B 3L
BRI, REL TR Cys5-Cysl13 7EF RV k&AL 37
Bt AR R, AR RTAARRE £ TR T R
HE Cys5-Cys13, F— DR ML TR I —iise, G800
T B R ) AR R LR, S 3R R
7RG AL T BATAE AT AR S B Ak
) IS 08 UK B 2682 A 2. (75.7%)1), T DA A R AR 9% ik ) 2
R .

(2) TFA/TIS/H,O (95:2.5:2.5), 2 h

l (1) Solid-phase peptide synthesis

v

Aé:m Acm
H-CCEYCCNPACTGCY-OH
e
a d
l Hemin/DIEA, 2 h

H o H
H-égEYgéNPAQTG Y-OH
Acm Acm  ACmACm

\L Hemin/DIEA, 2 h

Acm  Acm \ll
H-&EEY? NPA! TG?Y-OH
Acm H Acm H

f
\l/ Hemin/DIEA, 2 h

Acm Acm

Agm Acm —
H- ﬁEYi NPAETGj)Y—OH H-C EY%CNPA?TG Y-OH H-ég;EYif NPA TG]}Y—OH
Acm Acm Acm ACm Acm Acm
a-1 d-1 1
PhS(O)Ph/CH,SiCl,, 20 min PhS(O)Ph/CH;SiCl,, 20 min PhS(O)Ph/CH,SIiCl,, 20 min
71.9% conversion rate 31.5% conversion rate l’ 81.4% conversion rate

l

H-(;ﬁZEY%EZNPAETGj)Y-OH

B 1 P PRE SRS AR S =6 T X R A vt Jk itk 2

Scheme 1 Semiregioselective strategy for linaclotide preparation
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3 X
3.1 UEFE5HF

Waters 600 il %1, C18 2 #THE(3.9 mm X 150
mm, 5.0 pm), XB-C18 il #%4£(21.2 mmX 150 mm, 10.0
um)(3E [H Waters 23 @); LP-3 A% TEHL(E E JOUAN
/v]); BIFLEX 11T Y MALDI-TOF Jfi i {% (1% [ Bruker
A ).

FIHRIES RFRUE (L 99%), HRHLEEAYIEE 2R}
HREA R AR, FAMLRGE 97%), IWH K
A RS N B FURT; Wang M4 I, Fmoc-Cys(Trt),
Fmoc-Cys(Acm), Fmoc-Glu(/Bu), Fmoc-Tyr(/Bu), Fmoc-
Asn(Trt), Fmoc-Pro, Fmoc-Ala, Fmoc-Thr(sBu), Fmoc-
Gly, 1-#3EIKI =M (HOBT), K =% M:-N,N,N,N-/
FH 3 IR 7S J 10 R £k (HBTU), 4- — FH & L 1L g (DMAP),
PRI BT ARG R AR, =5 CBR(TFA), =R 2k
FERE(TIS), H 2k = &aEke, Bildr T Aw; 2RI, §*
B ER () A IR AR, = W32 5 I BE(TRIS),
SIGMA ‘A #]; Z M, Fisher Scientiffic A#]; N,N- A
3 2% (DIEA), & H ke (DCM), N,N- = H1 3k H it i
(DMF), Wikhe 55 e iR st al, b [ 255 14k
PR AH R A A
3.2 ZWHE
32.1  ZIKREGE AR

B ANEIER S M IEEEG: FRI Wang BHIE(L g,
0.72 mmol/g) T 25 mL [EAH & B2, H 15 mL DCM ¥
fik 2 h. FREX Fmoc-Tyr(sBu) (0.99 g, 2.16 mmol). HBTU
(0.82 g, 2.16 mmol). HOBT (0.29 g, 2.16 mmol). f#{k &
(1) DMAP({YAE IR 5 28 — N2 SR FR AR BRI IS )i T 15
mL DMF 1, Jii A\ DIEA (1.82 mL, 11.04 mmol)i& 4k J5n
AN B, R FRIREYRM 3 h A
V(ZBREF) @ V(ERE) @ Y(DMF)=2 : 1 : 3 (1X30 min)it
175, KK FH DMF, DCM, DMF B IE 4 Ik, Fik 1
min.

Tl A G IR AR I F2 R0 v O 1) 2 2 Ry 471
HE FRPRATEECR Fmoc, ®#Z5%E —NE AR
PR, H Kasier 53T REI, Al ZUER (Pro) FH R I =4 vk
orill, S £ SRR B N —AMEIBE S, S E
ARG IR.

Z KRR SERUBRERG, PRI IR R N R
i, 3%HE 1 g MR 5 mL R LL I B R, 7
FARY PN TFA-TIS-H,0 (V: V: V=95125":
2.5), Z#2 hjEHhiE, /& TFA MIDCM ¥E% 3 IR, &
THIE, AR IER A R AR E 3/4 BRUE, AR
B IUK SR A A ZURTTE, B0 15 FIA B
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JIk.
322 ZIKE9AL R S HT

F1F BIFHEAKYE T/0 2K, F Waters 600 2 il &7
FH, XB-C18 fill &AL AT Ak, RO AT, B A:
IK(ERFR 2 HUN 0.1%0) TFA); IRzhAd B: LGS A
ECN 01%M TFA), WM : Hisht B 15%~
50%(AA1 53 %0), 20 min; JIEN 3 mL/min; AP K
220 nm. WEEFUE, B ARG L N, GTRBIZ K
ati i,

F Waters 600 ¥l % 7iAH, C18 A HrAEEAT 2007 /51
RO A, IRBhAH A: K(E R HCN 0.1%0 TFA);
W B: HS(E AR ECN 0.1%0 TFA); Fshtie:
FE: WA B 15%~50%(EF1 73 $0), 30 min; A
ImL/min; #Ei&: 40 C; &K 220 nm. ZKFLER
FITH5: %I HPLC 78 220 nm F (il 04 [ AR
1T
323 ZEAENTT AR

b M2 F A AT R R AREUBLRR Tre £
PRAFITRIE IR L MERTAA L3 mg, 2 umol), Y& T pH=
8.0 ) Tris-HCI AR5 mL)F, JIA 20%(P)5 1)
EH)ME ML R (E /D& DIEA), =EMOHFE 2 h,
SN 45 H R HPLC 44T

PhS(O)Ph/CH;SiCl; it Acm FR473EIE R — Bk
FREXZ (0.6 mg, 0.4 umol), ¥&F TFA (0.4 mL)H, oA
CH;SiCl; (12 pL, 250 equiv.), PhS(O)Ph (0.8 mg, 10
equiv.), 7K FEK4.3 uL, 100 equiv.), iR IHEE 20
min JIA 15 Z8#(10 mL), 4 mol/L B&ER(5 mL)E ¥, B
JKABFEAT HPLC 23471 40 5.

3 Bh #f ¥} (Supporting Information) & ik i 72 H (1)
HPLC 7 #r il B S AR IR AT AR IR . X Lep et
AJ LA G 9l AT 9 3 (http://sioc-journal.cn/)_F R %K.
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