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Peptide Synthesis was changed over 60 years from 1960 using innovation of solid state synthesis. Unfortunately, this
method could not scale up and only useful for the synthesis of mg quantity.
We try to change the content of peptide synthesis completely and introduce three completely new innovations..

1. #

HEDETOEWIRTF FERTF FPBEN 525
NWIETHRETE, ZOOXRTF FIFAHHIZE TR
NPT ZEDTELRVEEYHTH S, 19604 F T, X7
F FIIAMPERTELWESEbNTE 7, LAL, HW
T 8= b« A1) 74— FIZEHEGK & W) KI5 Fik
TIOMEZMRLZY, LarL, ZO%BO60EM,
DFFOMS OB A ) R—=Y a IR HEVT T,
Ffily A4 7 R—3 3 v OAOSE TSNz, ZD7:
B, BATORTF FEETIIMEERIETHETH 525 F
OR b O THEMERNOREMIIRR SN v FHR
N F DBV TLES> TS, ADIFEZETIEIZD
Mz RS NCRITERL, 320FELEHICLY S
NFEFCORMERERE2 OB T FEZHAR L, oh
IPERIL R B 7 FEICRII C& DA /) R—2 3 v
ELTHIfFTE %,

[l

2. 5 &

2.1.

RTF FEBIZINETT I VBL LLERTF FCE
DN IVAR B EALT A FETEREEDTE T, £
D7D, 1207 I BEHEMESEL7-012130%ED
RTF FAEGTE OS2 T - B SRS o 3 T2
DL 2 5H 73 BOMHEICE U CH 22 TR
WL bl —Ab %L v, AR ORNZHED S
EHLT, TI/VBIIVT PERT UV 4S8 505
PORBIAR T F FMERIBZ RS L7z, V7 PEXRT T Vi
URTF FEALRTH Y. WHIAET ST I FREGOR

Destructive Innovation of Peptide Syn-
thesis

Hisashi Yamamoto

Chubu University

H11C Boc #7 & ORI 25635 2 &L THEMALT 22 &
MHHEETHY, KBTI VBRI ATV E L L ICHEET S
T & CHERIRIGICBBICHE D 7 3 PRI 2547 Ly
SHET BHAR M) RTF FBR LN D, & ORI 72 B
35 W L IMAE LEE ST HETTH035Y, AR
BEATNT 5 LB L. D9 15 55 TRIBASEM
FTHIELRBLTWS, COFHERFT I/ BIATFLE
FTHRARTF P ATV E R E L CGEHTRTH
L7280, #0ELBoc-Hi#EY 7 PEXRT Y U ERANITE
MLTWL ZET, YRTF R/ e Lk
WL BF ) TRTF FEEPREE 5 (two by twoik
M1, COMWBSICEDHERSZ TRICE DRI RT
F FE & R R L 720

2.2.

STPICERT I FERNGSENLXRTF R, B#EXT
F FIZR 2o TH TN, b LA T-HARERHREIR
MEVCHESE S, WRIBVEDTREE IR T35 2 &I X B ERML
WENEING, ZOEEKEI—WOERBIICAGEE RS
72, ZOBROMESZ L ETHERMEE &L %2
TR Ve CORMBEMIZRE XS5 RTF A K
DPEE 2 o5THN, L DILEFEEHLOTE 2, KA
B O—REMEIZOWT, &5 4 EZTAGCGEHET S
TR L 7ze RTF FCRMIZT 4 BT 2 &M
TVEVIAT VRN Y INVIATVEREL, BT
FRERERAIE A, FHHARTF R EFEBEOE TR
TFNEAEEBRT 2 LA E LD, ERLEhoH
WA L 72 Y BRICSI-SifEa 2 b2 A — =2 U L
AR BB 2 AR LR R L A BT
FHLT32D ) TAFLY ) VEDLKESLETAGE S
OOV FN TN a— )V EEHRT B 2 L THZ B IREM R L
WL (M2 SHICED, I0RTF RIFEDEH
NR7F FHEREET, MRTMOIFNTELZLEEHS
MLz,



R BRICLZ2SREFNE L TDSRIRT VA DER EHEE -

Short Synthesis of Peptides o

l)'L .Boc 0

N H

+ Hﬂm) —_— BocHN'\lr”\)Ln’\erR
0 o

o
Tripeptide

Amino Acid or
peptides

0 purchase
N .Boc diketopiperazine

HN\n) H 0 H (0]
HCI D BDCHN,\H’N\)LH/\H,N\)LHWDR
° Pentapep?:ide °

1 Two by Two i%&

Super Silyl gave Hish Solubility of, Peptides

EzLE

3X3 =9 alkyl
chains

M2 X—ix—%

2.3.
HWEEAETARTF FIZ5RTF FUEDF ) IXTF
FR20R7F P2z 5 RERTF FOEKREBGEHDOT
Wb, L2l E#HARTF FERO ST WERT I
xR —D T L, BREE D BT FEIRE LT
Wiz — . EAx1Z2. 1. O/FRTHEMRTF FERED
EIEALICHEI Ly 2. 2. DBRIZK Y BT F FEB %

WS TRE L %5 TAGZ I L 720 £ 2 TlR{RIZH

ST F KO EHARTF FEFRNICERT 5 THEOR

HBIEH L7 BA BT AEZZELIVXRTF FRILKATH
HYIHA )y 7 IRTF FOEK - W T
bf&%bxﬁmbfw%(lwmo~®WA%ﬂIm¢

ETHAH—H. 7vFRRIIT X o THEEICHEED W
&Si—N:BJ:U“Si—O%*A Lo THEINTWE D TR
TF FNOWKmHMPERTRERE kb, T, 2DV T
PA ) ZALEWOMAKICT IV BEERFH LT b T
RTFFEWH, LS THBLLETF P IRTFFEYS

P4 270 ZALEWOW KGR ET 5 10 X7 F FEIK,

IViE

% EOWORB AT F FRUSATREE 7 ) . TR ORI
NRTF FIE TR TR E D BT 2FEN T EERE L.

3. & R

2. 1. fil L7zBoc- V7 FERT Y U210 FHEE
BLTBY., €09) ARISIZIBNH L7l TIiZBnT
0% INEZ B2 5 HINETHIET S M) XRTF FHPES
NTwb, F/ZITHELZ MY RTF FKRISH LTH
72%Boc- ¥V PERT VU EIEEGEEDLRYIRTF N
b 70% L EONETHETT S L E2MEELTW5H, 2.2,

TRt L7z TAG 2 L 72 BRI T F FAB CIIPIRE
A% /RTDRGN-1(14 X7F F) 27 5= VI2X DK S
N5 7~_7F F, HER2 F%E/EH % 7~ 3 Nelipepimut-S (9
NRTF V) OFGEEMERET) & &, Z DOIREALR) R % L HE
L76 2.3. TRLZYIHA 7)) v 74LEWIEI KA, FE
RRT I /B L0 oREEZAK L. 2095 24 6
TIENEIN%EBZTVD, /22O I A7)y
L&Y %2R L2 PCRAEIS R IC b ki L, BIfE6 X7 F K



AXX AT MRS Vol. 32, 2024

H
| N__CO,t-BY

M3 WREERE

TRy NS THENICAEKRTELZ EZHLNITL
725

4. & %

RTF R LEOEEWIIRIPTIEDTERVIREE
WETH 5D, FRIALHEm % &L EEGH TlERTF PR
MASRK ) PO TAIEO T -2 L o TRYV, BEE
GHRTF FERICEED 2R IC BV THi 72 R R T T
FAEHENTWAED, TOLHERME L TOEENE
FRBELZVWEFREESA TS, WHOEFEJZXTF
FAED L Vo THHRETEZVIZ 20b 6T, BIEN%
RTF FOFEHFHREETH B = & HMEEZHEMLL T b,
T DOXRTF FEWSZ OREOBIRORO L 2> TN
52 LRYNFS

(51 FA3Zi#k)

1) R. B. Merrifield, Solid Phase Peptide Synthesis. L.
The Synthesis of a Tetrapeptide. J. Am. Chem. Soc.,
85, 2149-2154 (1963) .

2) W. Muramatsu, H. Yamamoto, An economical

approach for peptide synthesis via regioselective C-N

bond cleavage of lactams. Chem. Sci., 13, 6309-6315
(2022) .

3) I. Ramakrishna, T. Hattori, H. Yamamoto,
Triisobutylaluminium-Mediated Regioselective
Protection of Sterically Hindered Amide NH of Cyclo-
(AA-Gly) : Key Building Block for Next-Generation
Peptide Synthesis. Synlett, 34, A-H (2023) .

4) A. Wu, 1. Ramakrishna, T. Hattori, H. Yamamoto,
Silicon-based hydrophobic tags applied in liquidphase
peptide synthesis: protected DRGN-1 and poly alanine
chain synthesis. Org. Biomol. Chem., 20, 8685-8692
(2022) .

5 A. Wu, H. Yamamoto, Super silyl-based stable
protecting groups for both the C- and N-terminals
of peptides: applied as effective hydrophobic tags in
liquid-phase peptide synthesis. Chem. Sci., 14, 5051-5061
(2023) .

6) T. Hattori, H. Yamamoto, Synthesis of Silacyclic
Dipeptides: Peptide Elongation at Both N- and
C-Termini of Dipeptide. J. Am. Chem. Soc., 144, 1758~
1765 (2022) .



