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Synthesis of 47 peptide by microwave-assisted solid-phase technology

SHAO Ming-xiang" %, ZHENG Xue-min', CAO Zheng-hong"*>, GONG Min', TANG Li-da'

1. State Key Laboratory of Drug Delivery Technology and Pharmaceutics, Tianjin Key Laboratory of Molecular Design and Drug
Discovery, Tianjin Institute of Pharmaceutical Research, Tianjin 300193, China

2. College of Pharmacy, Tianjin Medical University, Tianjin 300080, China

3. Tianjin University of Traditional Chinese Medicine, Tianjin 300103, China

Abstract: Objective To synthesize a long-chain peptide—47 peptide. Methods Fmoc/t-Bu orthogonal protection solid phase
synthesis strategy was used to synthesize the long-chain peptide, using 9-fluorenylmethoxycarbonyl (Fmoc) to protect the alpha amino
of amino acid. With Liberty Microwave Peptide Synthesizer, 20% piperidine was used to remove Fmoc for each coupling cycle, amino
acids were continuously added, and ninhydrin was used to detect the end point of reactions. The reaction progress was effectively
detected, and finally 82.5% trifluoroacetic acid was used to cut off the peptide from resin, getting crude peptides. Finally, the crude
peptide was purified by preparative RP-HPLC. The peptide was analyzed by analytical RP-HPLC and Fourier high-resolution mass
spectrometer. Results The product has been validated High Resolution Mass Spectrometer and the purity of peptide is 98%.
Conclusion Microwave could promote the synthesis of polypeptide, especially long-chain peptide.
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1.1 ¢&8

Liberty fii# 2 Ik B (52 CEM 22 7] ) SSI3
300 4% T/EnG (358 SSI A w]); DHG—9023A &
A AE A TRAE R IR R A A PR A D
FD—1D—50 HAAR RNl (AL TR B s i 4%
WA AT, Eyela n1000 e KA (HAZL 5T
AR 24D Sigma3kls i ELOHL. 1—14
I EXE 0N (FEE Sigma 2AF]); HNY—HiR
B ds COREHERR i AR R AR A A D
Sartorius BSA 224s—cw HL 7K1 CIE A 545 kA
FABRA T D); 7.0T PO 2 HLH AR 6 257 7] g 1
P (32 Ton Spec AF]), & T-UF A I A
OGN HL R o
1.2 K7

AR Fmoc-X-OH, X=Ala. Glu(OtBu).
GIn(Trt). Arg(Pbf). Ser(tBu). Tyr(tBu). Val. Ile.
Asp(OtBu). Gly. Cys(Trt). Phe. Thr(tBu). His(Trt).
Lys(Boc). Trp(Boc) (i /KA BilgA PRA WD,
Fmoc-Gly-Wang #JIf CFUE 0.24 meq/g, 1 HH
TFRSRHE A PR A ] D; NN- - H R H L (DMF).,
N-FRLIE S IE ] (NMP). i B . = LR
B HREREAA R A E, arbral; 138528 =
M (HOBT) . 1-F2JE-7- ZA I =2 M (HOAT) .
NN-" Nk Wik (DIC). 7K Jf = % M-
N,N,N',N-PU FHIL IR 7N s e £ (HBTUD . WREE . G
K&HE NN-" N L% (DIPEA). 1,2-4Hi
BE (EDT). My, ML E=fhseal, Fekt
HACERFIA IR ARG O (ke FERHE
FRAARAFD; maiE " Ol AR AR
AT, LS 4>99.999%)
2 HESHR
2.1 RFIBIECHI

47 Ik (F41): NH,-HAEGTFTSDVSSYLEGQAAKE
FIAWLCKGRGGCGGGGGGGGGGGGGG-COOH,
Mr 2y 4 318.66) C i fll N 5 il AME i o ASZEG A
B Z 0.1 mmol, B&F—MEHIHI R I 47 71 i
JE 14 mL, ZIEE 2.5 mL, 35465 1 mL, 3EALF6R
0.5 mL, —MEMRTEMORY 2 K, XHE ] LRUE i
R 584
211 WHRMW K ARIE Fmoc-Gly-Wang M i
0.417 g, % 10 mL DMF ', %K 15 min, £5H.
2.1.2 WEAAIRIECH] ARSI FEAE 3 RS AL
#: % —Fh & 045 mol/L HBTU H1 0.45 mol/L

HOBT, ¥%E DMF ' 45 —Fimik572 0.3 mol/L
DIC i1 0.2 mol/L HOBT, %7t DMF ;45— f
TEALFIE 0.45 mol/L HATU A1 0.45 mol/L HOBT, %
7E DMF Pl @ i 85— Bl A 71 . HERIFREL 9.383 g
HBTU #13.338 5 g HOBT, A 49.5 mL DMF,
PR, 193] 55 mL S — RG] HERR R
1.17 mL DIC, H] DMF /4% 10 mL, F7H{ 0.338 g
HOBT, fl DMF jE# 4 5SmL, 19215 —Figibil;
FKEX 0.853 g HATU F1 0.303 5 g HOBT, JiIA 4.5 mL
DMF, 15335 =il

2.1.3  EAGRIBEAIACH] S DIEA 1.44 mL, A
NMP 19.56 mL, 733 30 mL 3546 71Hi.

2,14  BfRYFIAIECH]  EHC 150 mL UREE, H
DMF jE%5 4 750 mL, 432 750 mL 20%WKFE (1) il
PR

2.1.5 ZSERMECH] 2RI 2 mol/L, 24
SRR S AR, Bk RN SEAN, FRE
Fmoc-Gly-OH 3.39 g, Hi/bi DMF #Hi#, A5
DMF €% % 57 mL. [F]EEFKH Fmoc-Ala-OH 0.81 g,
H DMF 5454 13 mL. 735l #RH Fmoc-Asp(OtBu)-
OH 0.41 g. Fmoc-GIn(Trt)-OH 0.61 g. Fmoc-Glu
(OtBu)-OH 0.85 g. Fmoc-His(Trt)-OH 0.62 g.
Fmoc-Ile-OH 0.35 g . Fmoc-Leu-OH 0.35 g .
Fmoc-Ser(tBu)-OH 0.77 g Fmoc-Trp(Boc)-OH 0.53
g. Fmoc-Tyr(tBu)-OH 0.46 g. Fmoc-Val-OH 0.34 g,
F DMF JE %5 4% 10 mL. 73 4| FRHX Fmoc-Arg(Pbf)-OH
0.91 g. Fmoc-Cys(Trt)-OH 0.82 g. Fmoc-Lys(Boc)-
OH 0.66 g+ Fmoc-Phe-OH 0.54 g Fmoc-Thr(tBu)-OH
0.56 g, Jil DMF %% 7 mL.

22 ARIRIE

2.2.1 Pepdriver ¥ AFAE P A RGIRC L 2 5
IR, AT I Liberty AL, 379720 HE
1 J13) 0.3 MPa, JA3)) Pepdriver 844, [N Z |
BRI — T REME ST, IEEEHIE 2~3 Pa, &
JEERHILE 15~17 Pa. K 47 KPP 54N B34,
C ¥iij acid, & J8MEL 0.1 mmol, ) v R M
PR A2 0.24 meq/g. JiiEgwEI 2 5 v FFa6 [
N, AL A, 25D R N TR A
i A IR ECEa —A Gly, HWIECHIK,
PrUlsi—nghid, BEEMNE DI, SR
ANAIEREIMAG o VISR 56 7 mL DMF
e BT, AR5 FHAUAWGE DMF. I 7 mL
20%IRIE AR I AR 477, ipe ) 3. 30 s; HI DMF %t
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LTS, 5 NN 7 mL 20%WRIE R 4R35, 13
BN 3 mine WOE ARG, H DMF K [BI%E & Y
TR BRI % 2 I, W DMF. 45 I 2.5 mL
FIEME, 1 mL AL 0.5 mL 3EALFImE, N
6 min. X5 FH DMF 36l 5 W PR JEe 3508 0 T 45
2 K, SERAMER . YETEZ A AT LLER: R
B DT IR SODIRAOE ARSI . A R
WA 1,

R
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Fig. 1 Basic process of polypeptide synthesis by solid phase

W Cys His HE GBI 25 W, fl AU 50 'CP),
HAREILIRIE B I T % 28 W, RAlLEE 75 °Co
X T mi A S Cys. His RAEWIE. W
A A HOBT 520 T B B = FE R g, /bl
SN A BEORS TeBe DA< 40 W, I 75 Co
222 RV GHR ARG SR, SRR
DB R 0 01 R T e 1 % RN 4 2
Ao GAHREIR B = 1) S B AN AR T 2 R 1)
TN o Bl = WA 55 R IR P 5 2 LR AE 120 C
S 2~5 min, QUREAT R e R A s A
W, 2R TS A WA e i AR A
Yo WEREAWENEHE, WAL, $ K
TN Z RN, X DR E T, B IRE

FRGEZ G A LANTE AN SRR RS . BUS
A BT AT M B PR R IR R 5 7 A A 3
Ao, U RE 5 Rk T /Naaerh, n—ig
0.05 g/mL Bfi i LEEFFHAT—0 0.8 g/mL Ky £
BEH, TN 120 CHN#A S min, AW & AR
o TR IS BB B, YR TEAS,
BAHR G — Ko SRR AR TF 4G, &
W2 SE TR RS A7) S S AR, B AR 7 22
EFEE Rl RUBRAEBE, FEFME—X,
E R T A | I SN il S et K R ol B R
ANFETEART 3 K2 G W AR A e, s 2
wlE A

223 GHMEJERED ERMIEIE S 20% LR (1)
DMF ¥ AT 5 IR R A LA RN o .
Z ) T T B AT A, A B T
AT — IR BSOS, BEBEA, R
F 5 A S VAR R, S RAR L o S TR D) 2% 25
W, WJE 65 °C, WV 2 min. IRV EEE 47 N
FERRES W

224 R RINVEER, KR 2 IKEIRIE RN
R, AU g, STt 2 DMF,
FRJGUE 0.79 go FLfIVIFIM TFA - Al - HyO -
HWy - EDT (82.5:5:5:5:25) 8mLl, mAY)
I, TR RN, CEERRIR, BOE
8 2.5h, ¥&SF 24 °C, ¥ 150 r/min.

225 LBkDUE R G, SR,
PG H] TFA JEidk 3 IR KU 42 50 mL &0
B, N 40 mL FRAGAE—20 C A TC/K LBk. 7
—20 ‘CH#E 30 min, HUH A EIEELHL 3 500 r/min,
B0 3 mine {RIBE BIEWL IMAVKOEE, B 2K,
PRUFYIIE 5E 4% Bl F3E R, FH s sl Z S Pad T
FRIUE 0277 4 g, R ™% 64.2%.

22.6 HMMAi a4 Crg SOAH S A
Juipter Proteo 90A (100 mmX21.2 mm, 4 um), i
I AL (5 0.1% TFA), WA B /K (&
0.1% TFA), FHE 20%~50%sh4 A 30 min, 44
Blmt a4 8 mL/min, AR H 214 nm, HHEHK
25C.

FHHLEF 20% DMSO-H,0 %5fi# ik 10 mg/mL,
0.22 pum JEBLPEE, A SST ROAH SRR (5 1%
PCHAT A o OB B TRIRE v BR800, TR
FEHITE 50 CLAN, 28 LA KT R IR
BEWMIEY, B-80CHk—HK. & RHEFA
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BTN, fHalii, R 74 mg, gifbifieR
26.7%. I i H S 2 BT, 48T H maldi-TOF
B, BRI, Mr ok 4 320.017 0.
2.2.7 RP-HPLC WA AT il eft: Cig A
HT#E: Juipter Proteo 90A (250X 4.6mm, 4 um), i
A A NI (5 0.1% TFA), B B K (&
0.1% TFA), LN 0~60 min, 20%~80% A,
AR 1 mL/min, AIEK 214 nml”,

BOHLIE 26044 1 mg, F 5% DMSO-H,0 5¢4:
HAR A 1 mg/mL, HI SST SCAH = BGBAH (iAo HT
S0 5N 43.44%. 98.00%.
3 iTie

X T RIREE R 2 KA B A7 T C i (1) 28 5L R AH
X R AR B G PRI /N — 2, TRk JPRRE I 1 T B 2 1)
SER AR TR 5 AN R R 2 R A — ik
B OHEBE IR T o 0k 47 BRATIAS Gly EAEM AR L
e, el = R B B B, G 25 4 A Gly
INF, e = WA e B, B AN [ RS AL
FURVE AL T AT LA I S N A% . SEAN T, RHE
B EIER S C Ui lfEE 15 Cys. 2 18 Arg. 2 21
Cys. %33 Glu. 8 35 Tyr f1%f; 47 His. 7£iE3]A
MESE T BT, AT AN [5]3R5 A 708 LA A
N S U 5 R R T RSB RORAG, BRI
MR . B IREE IR, 2 IR 5 T I s R 4
P, e R BT, N T DME A 30%
WRE R JIE LR o AER— B DL R, 20%WRIE 3 mT
PL, P24 CEM 2RI 15 A T 2R A8 B
FR, $REE—FRERR AL Y, 2 IIKREAEIX Rl
B WG AE BT LLss 2 A e T, BRIt mT LA
A 7 AE SR M Z R IEAT LR 45 D)
F, KRBT BT DL R 3 s T =%

HRHE 2 R AR BEAS R DB, 6T 38

Z KT EFAER TFA - TIS - H0(95 2.5 1 2.3);
WRZIKFIIhEH Cysy Met. Trp. Arg B, 7
PR P DR TFA - & - HyO - 255 -
EDT (82.5:5:5:5:25). 1 g %H LM IG
72 M 10 mL VIEIE - 1 T1% 47 BP9 5 A Cys.
Trp. Arg, JirLART LA IS8 RO EI

V] G 3 1) 2 A AT 1) R [ A R b ) i
AeIKTCIE 53 B8, At 44 PV Al AN A &5 1)
T RE T SE M B T BRAliA o (HE SN ) A
b, A RIS A

SE Ik

(11 Frkfh, # & ZHRFEAHG LR 3 SRR D).
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