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This process technology has several advantages such as cheap material and high yield in the industrial production.

Avoiding the use of PBrz-Br,, -
the yield was 58% (2 steps). | The yield was 69% (2 steps). |
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B . total yield: 29.2% (from 2)
F 110°C,8h 65°C, 20h 55.3% (from 8)
8 9 81% %’/0 11 purity: 99.4% (HPLC)

Avoiding the use of CHl, The intermediates were purified by recrystallization
the yield was 74% (2 steps). instead of column chromatography.
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A new synthetic route of trifluoromide was reported, and the total yield was 63.9%.
It provided a better choice for industrial production.
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The inhibition zone was displayed after the assay plates was placed for0d,3d, 7d, 10dand 14d in4C.
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FHEE. D) 2- W= EREME (CTC) A#kik, UL HCTU/DIPEA N4 &k, it Fmoc [EAH& ik & R ESEIL, WG
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Solid-phase Synthesis of Antitumor Cyclic Octapeptide Reniochalistatin E

LIU Tairong, MO Jingiu, LI Changbing, JIJANG He, LIAO Hongli*
(School of Pharmacy, Chengdu Medical College, Chengdu 610500)

ABSRACT: Antitumor cyclic octapeptide reniochalistatin E was synthesized in this paper. The peptide chain was

synthesized by Fmoc solid-phase synthesis using 2-chlorotriphenyl chloride resin (CTC) as the carrier and HCTU/
DIPEA as the condensation system, and the peptide chain was cyclized in liquid phase to obtain a crude product. Then it
was purificated through preparative liquid chromatograph. The HPLC, MS and NMR was used to characterized the pure
product. The results showed that the purity of target product was over 98% and the total yield was 24 %. The method was
suitable for the synthesis of the series of this kind of cyclic peptides.

Key Words: reniochalistatin E; antitumor; solidphase synthesis; cyclic peptide
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8226 .MGC-803.HL-60.HepG2 Il HelLa &5 /i y&g 41 il )
HIZ ik, HXF myeloma RPMI-8226 A1 gastric MGC-
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28 s OUAZR I = -1 J A = ik 1 5 35 7S R0 1R
(PyBOP) AL, EBAHEBIER R, %iEE
oD AR S, HR B, (U8 5% . @bk
1- IR =k (HOBt) N4a4&57), dit [ AH G &
EE], MR ERA S PR RN, B3
AR =M (TFA) 5 =5 H )kt (DCM) &
BATIENGH, S ke BRI IR TE, ART
JESEIFR A Ay

R R ), AR DL S i S #R
A, 6- F IR =M -1,1,3,3- DY H I IR 7S 9 g 1L
(HCTU)/N,N- RN 2 (DIPEA) A4 G1E R,
DU R IR NG = R, 4/ Pro-Trp-Leu-Pro-lle-
Pro-lle-Val FI& B2 751, {4 Fmoc [EAH & pi
G HUKEE, VINIREE SR, JE B BE Cr 2,
WA PRI K L (B 2), AR T R
A, g T AR SR . RE TR S
17, WREFIRMEMRIG RE S5
1 KIEERS
1.1 i as

Fmoc- MR 2- W =R EEHEMWHE. HCTU W H Liff
IR BR A 7 : DIPEA,HOBt, PyBOP., =4 2.1 (TFE) .
TRFAT B A RBERHCARAR 5 Bi=H. N,N-
Mt (DMF). DCM. WRAZE. FIRESS T8 25 b 4 i)
IR Eal,

B ERARG A CHNE RS AR A ) ; 78
HAKR L FHEAT, SHB-INA, 2ZX-4 B B 15 5E (|
TR R B RSB IRAF )  IRRAHIEAE ( LR

a)Fmoc-Gly-OH, DIPEA
DMF, 35 C, 8h

b)MeOH, rt, 20 min

O_

Fmoc-AA-OH, HCTU
DIPEA,DMF, 35C, 1h

Q@ —Pro—NH,

Fmoc SPPS

TFE:DCM=1:1
rt, 8h

HO-Pro-Trp(Boc)-Leu-Pro-lle-Pro-1le-Val-NH 2
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1 Reniochalistatin E (1) BIZ5#35
Fig.1 Structural of Reniochalistatin E (1)

AR EERAF ) ; LC3000 @A itk (b
SBIHEE R A R A 7] ) ; Technologies 1260 Infinity.
6538UHD Accurate Mass Q-TOF LC/MS Ji i 1% ( 3
Agilent A 7] )
12 k54
1.2.1 EEEIKI A R

W 2- =R G s 1 g (#ke & 0.34 mmol/g)
B A A Y E F, H DCM (10 ml) 3276 20 min
EMK, 0T, B\ Fmoc-Pro-OH (676 mg,
2 mmol) A1 DIPEA (665 ul) ff] DCM ¥ (10 ml),
HimR I . KK DCM 1 DMF (£ 10 ml) 3t
PR3 UG IMAHEE (15 ml) [ 20 min 35 1A s
IR G . 4KH DCM (10 miIx3) Fil DMF (10 mix3)

- Q_pro_ NHEmoc __20% Piperidine/DMF

35C, 10 min*2

O— Pro-Trp(Boc)-Leu-Pro-lle-Pro-lle-Val-NH 2

a)HOBt, PyBOP, DIPEA, DCM
0C-rt, 1h

b)TFA:DCM=1:3,4h

™

2 1WA
Fig.2 Synthetic Route of 1
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Ve, M E 20 % UK BE ) DMF % ¥ (10 ml),
R HE % (10 minx2) Bt 2% Pro I ¥ Fmoc {& $°
%, P& DCM (10 mlIx3) 1 DMF (10 miIx3)
Veik. B S AR YR 2 KT K O Fmoc- 2k R
(2 mmol) . HCTU (1.8 mmol) Fi1 DIPEA (4 mmol) &
BT NMP (10 ml) o, BIANZIKRNE, 35 CHRG
45 min, EEWBRY — 456 — WY, EHEPA
RIEFRIER TE . A IS H A B = I o £ 1 U
SN IERE .
1.2.2 BEFERKIUTEE

JREEERE RS, W F oK S kB B T
IO TFE-DCM(1 @ 4) ¥ (20 ml) , H iR R34
by, BOERIRE R 46 1S B R & 260 mg, HPLC
W a3, P YR s (SE PR AT #5260 mg) /
( FE81H 0.34 mmolx1 033) =74.03%, Fif5 itk
RuE 4, VIREHTEEEK S T 5706 [M+H] "R
1034.636 7, [M+Na]* 4y 1056.611 4.

mAU
2000
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0
10 20 30
t/min
E3 E#MHEm HPLC iEE
Fig.3 HPLC Spectrum of Crude Linear Peptide

-500

x10°
3 1034.636 7
2
11517.8222
1056.611
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m/z

4 1 E#ERKHY HR-Q-TOF-MS [Ei%
Fig.4 HR-Q-TOF-MS Spectrum of Linear Peptide

1.2.3 JKEERHE
# HOBt(170 mg, 5 fif i /K & ). PyBOP

(656 mg, 5 1% /K& ) A DIPEA (420 pl, 10 f%
JBEREE ) T DCM (150 ml) o, 22053 N B8k
(260 mg) 1 DCM ¥ (150 ml) +, e F AT+
ZEW, BN L h, kR 46 5 I R A 2t
b, R AR 223.34 mg, B RE N
87.42% . HPLC Ei L& 5.

mAU
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1500
1000
500

0

10 . 20 30
t/min
-500

5 1 HitMMAEEHEM HPLC Bl
Fig.5 HPLC Spectrum of Crude Products after
Linear Peptide Cyclization

1.2.4  FRJPa B 1 00 Jid £

B B0 KK 5 in & TFA-DCM (1 & 3) (IR W
(20 ml) 1, EEIRG I 4 h, B FEE LRI,
5 15 182 mg.
125 1srEaif

1M SET 40% S MK (15 mD) o, @
i i % % RP-HPLC 4fifk. #|&4x YMC-Pack ODS-
AQ £ (20 mmx250 mm, 5 um) ; zh48 A 0.1%
TFA KA, B 0.1% TFA Z BV, K e
(0 ~3min: A60 %, 3 ~60min: A60 % ~
40% ) ; Ak K 214 nm; ik 15 ml/min. Y gE
FU, BTN, GFAEERT 98% IREM, AR
TR EAE 75 mg, EAGHAIR, HBREN
41.29% . SR« (RZFTF2is 75 mg) /(3R H
311.1 mg) x100% =24% .
1.2.6 1 [JRAE

X1 HE K & AR EE4T HPLC 20 i1, &4z
Waters Bridge C,g £ (4.6 mmx150 mm, 5um) ; #3z)
# A 0.1% TFA KAWL, B 0.1% TFA ZJE&EW, B
FE¥EME (0~ 5min: A95%, 5~ 25min: A95% ~
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10%, 25~ 30 min: A 10% ) ; ik 1.0 ml/min ;
A2 30 °C; #nlk¥ 214 nm, & 6. 7 s, 1
gl AR EE I ]y 22.418 min, 4fifE KT 98% .
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500

10 20 30
t/min

-500
6 14impy HPLC Eig
Fig.6  HPLC Spectrum of Pure 1
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500

0
21 22 23 24
t/min

B 7 1458 HPLC BERmKE
Fig.7 Partial Enlargement of 1 Pure Product’s HPLC
Spectrum

X 14 BT R A2 NMR IR, 1fd 8. HR-
Q-TOF-MS (m/z) : 916.577 5[ M+H]"*, 938.555 1
[M+Na] " 5 # & {6 — . H NMR (500 MHz,
DMSO-dy) &: 10.73 ~ 11.10 (1H, m, HNH-Trp) ,
7.48 ~ 7.72(5H, m, Ph-Trp), 6.94 ~ 7.35(5H, m,
NH-C=0), 4.88 ~ 5.00 (1H, m, CH, H,-Trp), 3.76 ~
4.47(7H, m, CH, H_-Leu, Pro, lle, Val), 3.04 ~
3.64 (6H, m, CH,, H;-Pro), 2.86 ~ 3.04 (2H, m, CH,,
Hy-Trp), 2.19 ~ 2.29(1H, m, CH, H,-Val), 2.17 ~
2.21(2H, m, CH, Hy-lle), 1.62 ~ 2.09(12H, m, CH,,
H,,-Pro), 1.58 ~ 1.60(2H, m, CH,, H;-Leu), 1.20 ~

=)

fay
oL MW s o ob

400 500 600 700 800 900 1000
m/z

8 1#4himhy HR-Q-TOF-MS [Ei%
Fig.8 HR-Q-TOF-MS Spectrum of Pure 1

1.48 (5H, m, CH,(H-1le), CH (Leu) ), 0.68 ~ 1.05
(24H, m, CH,) .
24 Vg

H AT 9T 1104 Bl 5 R F VR 4 B sk DA
HATU A 464 AT A A . A& R AE E 8 ok
KUK, LN 5% ™ J5#H LU HATU R4E a7, i
R o ASHE 7T 8 UK F HCTU A4 &5, il
Fmoc [& #H & BGE RN A3 1, HCTU &I Ak HAH
XPEA RFNE S S, (1S N 5 AT, St
W44 P AVER MBI A, SRR
T3, G T NS I A6 R I BT R AR
P AR R, TEA TP EE (R L (1 A
N, AFT BRI DIE] . AHLLT B AT SCHR AT RE
GRITE, REBRAERR, RGBS
PRI G I R AEA A G 7R B 2 B kA D3, H
Wi mr, E ST .
3 g

AHEFT L E MG A EAE, Fmoc-Pro-OH Ay
4R, HCTU/DIPEA N4 &1k &, Bt Fmoc [#
FHE BOE G ESEIK, BWIE BV T A SR
G IS Lo ARG RO R R GG, i
ARBR 2 19, HAERME, ik, nhHE—P
AP E PR TSR AL I RE, AR A E R
Tl B A = i 52
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