B & BRAEVISORAT IR ]

LR A BIRAR S 5T5

ZIRMFECEEL T —HZHEROEE IR, 1902 45, Emil Fischer BT
RIEZ IR A R, BT 2SR 2 KA T T RN RUOR /D, 3R A S 2208 M A
R T R, LELGRYT, B A e, 1A S SRR R . HE 1932
T, Max Bergmann 25 A 4R H"FEIRIE (2) RBYP o &R, ZARPFET L
EEAENEREIRR KM N EENR, ZIEHRA A T —EMkE. 27T
20 4 50 AR, A HORERZ (W AEYETEZ BRI R I, KRS T AR
I 22 BE A BT ¥ DL ARG IS IR 7T, DRI IR — B B R O R AR, A
&R T REMNEDEEZIK, B #~% (oxytocin), HEHERSE, FNTEZ
JW B BT V25 DA B B SR AR 2 TR T AN D RS, 1% N S SR I AR A i 1
P IR AL TSI E i Al . AR IX AN B, Fred Sanger KB T & LR
FPHINE FiE, FNBEERAS T 1958 4E 1) Nobel fh223% ., b2l f5 >R & B T DNA
AR 5, FEF 1980 SEHIRFRTE T Nobel L2232, SoNE) H AT A IEME—3K
3P IR Nobel Ah# 2B 58 . 1963 4F, Merrifield $&H 7 A2 Ik & AT 1%
(SPPS), X/MNEZMALE FHA BB E WA, —Hk, sl TFHEEe
RROTAE, TG, B CE RN Z KGRI EE %, B E R IR Tk
AU R —FPE i 51, T ARk T ANLE R — IRy, RN T —0
SEHIERL,  BEAAPLA R (SPOS). 244K, Merrifield tALZRIE T 1984 )
Nobel {43, tHIEA& Merrifield, fh&id T R E KL, AR | REFRE
(7)) {EMEF B, BB T E8E (BoC) TP o “FIEFEEMZ
AR A, AT DR N e = IR, RS HBAER IRE, £ 30min
AT LU R TE A, T T A RIS (BOC) Ak, SRR R H R Z
FTHRE (Bz1), KILHFRA BOC-Bz1 5EME . [FINF, Merrifield 7E 20 42 60
FERRKHTHE - EHNZIRERAL HEREREYEAN, ZEZRE
(124 NEEER ) 5 I 2 PRSI 70 L BAE R AR AR & O R, 2 K4 63K
7, FIEBEP R . 1972, Lou Carpino B5E¥ 9-%7 A RAL (FMOC)
HF Y o ~&3E, HAERMELLE N LURGESER, 10min gt a] LU B SE4S, 1
H TR BEEAEA, GRS Z M, 27 20 thad 80 AR T RUT A
RIE (BOC), HCA T [IAHZ IR& P B I A 5. 1% 071 & A IR 1 B K
ZHTRTH (But), Bk, WHJA EMOC-But $E0E . [FIRF, 78 2 Bk& s ig,
ARG A L E SRR IR, BFE A AR I &R R B AR S Tk
3,

BEN 21 4, BEEEEBRAZENPT RN, 3T 2 IR B ZRAMUAE & ¥
Jrid, M 2 SRR HE 2 BRbR L S8 5, AL A 454 5 ThRERLN 2 ik N &
J UL KRB A R

LIRS B AN A

LI E G BT, SR BORAN AR PR 7 ik U & BT R DUAE £ 2R BOC
AN Z WA ORI T, B BN AR AR A, AR AT A, Ik, R,
HAS S ARG, BRI EIEFR L, AR, & BB 5 ORIV 240
mho HEARG LR WG R ES G, SRE RN, B 10 A4
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PN L IR AT TR A H]
R AN I Z KA B A A R 75 ZO0 A R AT 4, iR, TAEE K.
[ AF B B VAR £ EER B FMOC #1 BOC WA J7vk, ‘e B G o (8, BGE, %
Gy SEILE Bk, T H AT ARG 5 (A B 30 NRFER 2 A 2 K.
1.1. HERRPE
20 Pl W BEIR, MRPEMEERT LA N LS IRMTIRZ R (Ala, Gly, Val, Leu,
Ile,), FHHEBAIER (Phe, Tyr, Trp, His), FEiigaldRAEMEEEIERR (Asp,
Glu, Asn, Gln), BRPEMIEEZILER (Lys, Arg), HHEAKER (Cys, Met), HHF
FIMR (Ser, Thr), WHEAIIER (Pro). ZRkiL2EE R REIER R B
B, BEBULE T AREE RN Ok . BUORE WL 20 HE R A IR Z AR
BIEEMEER), TFEHATRY, —MESR, XA GBI e, Tl
S, G A a0l LA SE 4 0 B LR - & R 75 EE AT ORI I 2 L R U4 : Cy s,
Asp, Glu, His, Lys, Asn, Gln, Arg, Ser, Thr, Trp, Tyr. TR
FE[: R, AL, i, =L, BEARlE, MOE, nmk, mReesE. oA Trp ]
CAANERAF, BRI W PE T Eh e As e o« SORTERFIR IO T, A S IR ] A
*¥7, %, Asn, Gln , Thr, Tyr.
13 Phad B A

TFA HBr/TFA H2/Pd-C Piperidine/DMF
Boc v v n n
Z n y y n
Fmoc n y n y
i

as = I 1 O.O

£ BOC FIMOC

K1 WL 3 PR Ry It a5t
TR MR R AR 2, F—"MUEEA 2 FA R R, 7] LLEAH
P 25AE NIRRT RR, X SAEIIK LA S 2 ket - B IR B2 & . 1 HA)
B R AGERE A O EA VIR R, WAHFE A A —FE, & FH+ BOC A1
FMOC SRBE A —FE, MEME X EE, ZIRMFR 2 R R 20 R e
5. TSR EMGEH, 1525 200 (EAAEEILE B —— RN
FAHEEE) 00, FA1X EFEANY Cys, Lys, Asp I URMRS 3L K2 H R 5 s
Cys i WIARY 3G =, Trt, Acm, Mob, X =AMEH I LLTER % 6k
HZ IR E . Lys i WHIPRPEEE: Boc, Fmoc, Trt, Dde, Allyl, IXX}T
[ A0 A A KB T 1R 2 IEAS AR SR I o Asp B W AR$HE A : Otbu, OBzl,
OMe, OAll, OFm, [FIFEtHFEME T ZFh IE52 HI RS 50K o
2 A LRI
ght it B 2% A
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B T BRAEMISORAT IR ]

I

Trt G TFA, HC1/HOAc, I2/MeOH
Acm H 12/MeOH, Hg2+
f,f’“hgl(;'m‘xhu,f’g
i
Mob HF, TFMSA, Hg2+

R 3 AR W H

Et

ght it B 2% A
(R
Trt E TFA, HOAc, HCOOH
Boc 0 HC1/HOAc, TFA/DCM
ol
Fmoc Pip/DMF, NaOH/MeOH
[ . o
' A
Dde Q H2NNH2 /DMF
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B T BRAEMISORAT IR ]

Allyl 0 Pd (Ph3P) 4, "&upk/THF
f;:’f“mfo %

*£ 3 RILH WARPEL
zE ot Bk 2% A4

TR

Otbu TFA, HOAc, HCOOH
ot

OBz1 H, H2/Pd, HF, TFMSA
-0

OMe NaOH/MeOH
é——D—CHg

0A11 Pd (Ph3P) 4, Wpk/THF

OFm Pip/DMF, DBU/DMF

1.2. ZIRZEEREH

HETZ KGR, EERRIETE 7R e A S B, e i FH ) 2 s 2
RIGNEE S, B2, MNHIREF AR SR 775, (HRH XA T, 17
TER IR TE, UL SRR G G DR ) 46 LU ST 4 TR A i R 1 4 iR X
A FRR LS ] LAy AWM 4G ili 24 ik gAY, 5388 (Uronium).,
1.2.1. B _WREHR

FEALFG: DCC, DIC, EDC.HC1 %%, KH] DCC #E4T [, H1F e v Fp A sl DCU,
7E DMF AR /N, P e yiiE, A CL— A R AE G Rkh, (H2 T3
AR, EAEA R, mrCLEd R 2%, NAHRAE 22 . EDC. HC1 [A]
RGN, fE2 RS A mERPEA R L, mHWAHE S8 . H
LR A A B — A B KSR A, s R R Al Y, &8 2 Rk
N, AESRAE AR I A R AR iR AL I R HR S n HOBt, HOAt S535%), m DLKE Il I 37
EHIE RV . R NALEE T
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B T BRAEVI SORAT IR ]

=0

NH
MNH
A
AN-Acylurea,

undesired side product,
not active for coupling

,”/

HH H L. K
X | e
gl"'la.*"r al:li\re

ar in case ﬂf D.Ial.t. R H eslar

K2 DICHIL R NHLE

1.2.2. $§EhA

35 R AR S SV MR v, R, B ARR T2, EEEHE: HBTU,
TBTU, HATU, PyBOP %%, iZiAFE LR FHERMENL, W, —RAIEOHE
(DIEA), N-HHZEMmR (NMD, ZikFIIANJG, A REidtb @I . H s NMALHE N

_F
= 0
’?L(_\cha-la}_,_ A
C“ N{CHi}lj N D
N,
( N(CHy), N:@ /]\ +  active ester
/L g i
=
/IN\ {CH3J,N‘Ji‘N{CH,}1
BF,
DIPEA /LNTLH .

K3 TBTU i 4k e ML ER

1.3. BRRERGIELER
1.3. 1. WAHLREE R (solution phase synthesis)
WAH 2 IR RAEAT SR 2 AE A KA 2 JTK B B B R,
B S AAR P R A, T H TR A AT RN, ] DL BRI s N 2k A B
MEE, FfEEN, i KEEFE, TV, XAERBAEF, {65
T RS, PRI SIS A, Tk . WAE 2 K Rl 32 2Rk A BOC
7 PR R
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B T BRAEVI SORAT IR ]

0
IﬁN—CH&—D\
CH,

&

ncec

Jrc.im_

0
H, N=CHE
CH,
CHy
=0
OH

Kl 4 WA G A Glu-Trp

1.3.2. [EFEZHCE R

0 0
cHE-Hchi-o
CHy  GH,
CH,
i

O

o
HM

1.MalHMeOH
2HCIHOAL:

0
—H—QHE—GH
CH,

2
=
H—
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B & BRAEVISORAT IR ]

& :

o
Hz H
’ c-o-LLti-cHé-oH
9 & (>
G o 0l
1
g D e O
CHz
1.DIEA
2.20% PigdDMF =

(2 0 oy

O H
1
. ¢ -0l N-cHE-0H

GH; 1.DIC/HOBY
Sty 2.20% Pip/DM F

C=0
0

9, o ()
H 5% TFA 0 0

—CHE-N-CHG-0H 0 oH
HN-CHC i — HMN-CHC-N-CHC—O (J
CHy CHz M, 1 ]
% G CH
Lt CH
I|::O i 1 _2 2 O
oH E—O HR

Glu-Trp

K5  FMOC [&EAHE A% Glu-Trp

[i A6 22 KA R I AE A5 R 1) 32 5 PR Fh S . BOC AT FMOC P F . BOC J7 vk & it #2
W, TREREAEA TFA i BOC, T HAE &G MG L U1%E kT &4 H HF, HT
HE DAZ0E & 1T S BE AT 80, i BLUIEIE R s B = A m O, R EAE
15 FH 52 21 S50 25 AR B, A8 A A IZ kb o FMOC J7 v I W7 S AR AN, 7E— R
SEOG S R AT LT Ak, Rk, AR R TAER T2 R

1.3.2.1. BEMHAEBHEHME
A B i, — R SRR M- — M 2R L, K/NE 75-150 nm, A2k
FETE 1-2% 2 18], BUTEAERH IR Z 2 1% FOYXFMZEE R, WASTE DMF, DCM
i B IRV RS, SEAR Lo — AN R ORI S 401 ] DATE R JIE N
HE B . PR B A R ERE TS, BB IE L, —umlE R
SN . B R AT B R S : PAM, MBHA, Wang, 2-C1-Trt, Rink—Amide—-MBHA
&%, H PAM, MBHA /& FI7E BOC %l Hh, RN GTERIEH Fase, 75 27E HF, TFMSA

SRR T A REE VI T k.
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B T BRAEVI SORAT IR ]

5% s c
5 DY

MEH & Wang 2-01Tet
5 MH2
onﬂx[::quth i'n lli
—0
0 .
FAM Rink- Amide

K6 [EAHE R HIA R

1.3.2.2. Bfi=FEHm

A 2 BB b, =8 R B AR i b 0 B R IR RCR . R T AR
N Kaiser J5ik, HAawilZs 5, o FA U &S 2 L%, BoR 226, B4t (pro,
ser, His),

Kaiser i) AL45:

A, 6% Bfi =1 LB

B, 80% ZMy ) LW

C, 2% 0.001M KCN [yt 17 %

B i) FR e e T e B AN R fE, EA G . AR, BUbEM R,
BON A, B, C%& 2-37, 100°C FAn# 1-2min, G0BLVETRA 2260, BURHIE R B2
th, i, KRPEHERSEE, BBHERET4E.

A RN BRI vk SRS RRREIR YR, TERIRYE, IR AVEEE
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B T BRAEVI SORAT IR ]

o
{ OH A -Ha0 i
@Eéﬂ:-u HEN\(U_pﬂphd 9 — HV}—WF‘T @
R e} FI*

o
Q o]
— i peptid ) 110 i o 1 peptid —f)
M
= Ot o
o R 0 R

o ¥
o o
Nirhydrin H H
U= = TE=0
= .
] o 0

P 7 B = R A i B

1.3.2.3. [EFHE BRI ITE
W AH G e I, ARG D) AR 2 IR g EU1E TRk, SRE4
K ZBRITTE, SSOWEETTIE, 204 HPLC /&S 4iftk, YT 1RE R G
H T &AM AEAR, ZERTIIAR, EUIEIRHE, EENIEIEBRA T
FHE, —MHR S B 25 I EIM &4, X PAM, MBHA #tfis, —MeRH
HE P)#, DIt 2 4 75 2L RSy, XPsmdionkly, R HEESE A X T
Wang, Rink-Amide, Trt #J§, —McRH TFA DI, PIFEREHIMA, £ 6B,
ARHWEEE, K, SRR, KA. XEEs IR 3 B IR IE B 7 50
FAEH, B AR N A2 e AR B OE 251, 980 1% ek 1F 25 X065
QIR EE R R BRI, RS AR R S R A . Trp, Tyr.
PIEGR 2 — M 10-15ml/g BilE. & A EIRCLE
HF/p—cresol/p—thiocresol (90/5/5), TFA/TIS/EDT/H20 (94/1/2.5/2.5), &
N — R AE IR A4 R 2h-4h,
1.3.3. ZIKA R = 2 jn)
1.3.3. 1. VA e S H ) AL
ZIKA RS, $o @R RAEF LIRS 2 SEBONFRRERHEIE, FldE S
HIRMZEEMR A : Cys, His, Phe, MPRXLEyHBEALIEFNAER], WAL UL A Rt
A WU EE R 21 %o AT IR e R, ] DU R F s e 6, i8> s
], AT DA D BB EL ], —RRSR AL & Y, TH AT AT LA HILE 5% LA
TH SRR G0 R

] ] ]

Y e T R. i

Kl 8 v e e AL
1.3.3.2. —fiUKE (DKP) [N
DKP &l 2 3 BLAE FMOC-Wang MR & Gt e, FEHIMAESE —DNEIER N Pro
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DU T IR E ARG R 2 A
[Pz, 458 “ AN FMOC [Pz, o 2 Rl liF g ok 2 J5 , S RIS Wang
BRI R BB AT 70 T N IEAA, B RS TOH VR RTAY), AT A Wang #4 /15
ERRHR, FBUN AL, 2N AR, SCERRE R A 50%Pip/DMF, i
Imin, 4min B4, ERRRATLEAEHEZEIHN T, BIE R Inin A4 RN
FEIL T 20%. R — AR R Uity B — N EIERR N Pro %, EVCKRH 2-C1-Trt
PR A, BTz R BRI S, AT B sE BRIz al R S . X AR ST
BOC & & it fErh, HImT DS 4kt %e, [KIDN BOC 7R TFA BikR G, & ZELL
TFA ERITERAFAE, MR ZE TR, AR BUR IR .

0
R a
HaM N H 1 |:|—I|-:lz Fe MH Hz
=T —"wx, 00
i) Rz NH\”)\R1

0

K9 DKP e wAHLE

1.3.3.3. WHEFHZ KA Rk

[t A 22 K Bl P B 28 18 B 22 KA BRI ER B BRCR ARALG (14 1] 8, X L T 1) 3 22
JRR BT 2T 55 R, PR LZKTFHEMIE ETER B -hE, T
PR IVE K ERE, 186 AT BEE SN R 3 P Ao i 3L A i FL TR, X AR 1S S AR
MEFEAT, HBETHRESH R EE AR

14 IR &7, DMSO/DMF, 6N W /DMF VAWK

PEm R ST, ORI T vE

i E e sk, LiCl, NaClo4 4.

155 FH ¥ B 12 B B 4P (1) PEG-PS MR,  [RIBys /D g FH & (0. 05-0. 2mmol/g)
1.4, BE KT8 ETTIE

LRI S T 2k — %G5, —REWMLEE, ZIk—REHaRE: Tk
SN, BIERA T, BAERT I M. —KEEHEHE: W 6B (CD), NVR,
XTSI

1. 4. 1. 4ifE5Hr

ZIKM AT o #r, — &K A HPLC #H47 0 #fr, 16 #% RP-C18, Fiff 5um, fLIE
300A, 4.6X150mm, WizZhAH: A, 0.1% TFA/H20; B, 0.1% TFA/ACN, Jefbikhes,
5%B——65%B, HJ[E] 30min. tHALEZK, Feal Mk, BTk, 7£C18 1
PREAIRSS, TRk, XBEFEFEWMITE: — DSBS, 1T LU
URRRIEBSON 2%, SEREE/ IR FEVERL; S5 Ah— A5V R ARSI o N B S X
B, b TR, )\ bR RN S

1.4.2. —HERTHT

1.4.2.1. Fiigsntr

JE AT ) B ) 32 R IE 1 &, USRI MS/MS o] BAH A 1 1 22 K7 1)
B, (HRXA T B R B e N, A Re bL R . BT 2 Bk
JIAFRE, TERATHEEEA, B2 odrHE6H 7 HEBi%E (EST-MS),
5 4 BB AR (MALDI-MS) . Horb EST-MS 8% 2345 HH &2 Ffifl, Ffmidc H fo
ZIRTH B, L, KRR E A S, ik, WA TR, — R
EFE U, MALDI-MS mf LA A K+, M Hi@F GO F R 2 gy, [
HWEE HEX N T 0 T BT, B5 00 . Wk, s KkeE q i+,
TELUNIN NHA, Na, K &5E 1, $emRBE, Frbl—MAE NS I —2Hg, 531
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DU T IR E ARG R 2 A
PR M+ +, (M#NH4) +, (M+Na) +, (M+K) +,
1.4.2.2. BEBRHLS T
IR o BT — M B S I A B A, B R] DA H 2 IR R R ER P, £
Ho oWl 8w ol i oK s ke, mABmRKMBN &R BES&M4T,
110°C, F oM /KM 16 2 72 /NiF . FR/K MR ERIR A H, (HER KRS FASEE
AT TRV B IR )M, RN R AT e R4S S B e () O 255 A Tk e, TR 1) e
A TR Rt rT DU R A BEG L H  R AR, AR 2. H
FRMEEE L s, BRI RIAR G A, MR EHEE S, AR
P (1| R B A, TP BB IR 1 o TR L B 1 0 ) € SR 7 T A A Al I TR SR
WAl T, AT DLE I oK AR A R R & i . P R ERTE R /KR A
REREROIN o, BORSRA I & 7 B0 B A K 2 AT AT SR BOR H AL, T RRIATT
HEVITERR KR 2 JG 7 e 8 & o
1.4.2.3. BREBRFFISHT
QBT AN 3 W I AR R B2 Edman FEAE, HZW AR K. RN %
AR, B R R REIRES (PITC) 7 pHI. O [RIB I 261tk T % 8 1 R Bk £
JRIEAT AL 3, PITC 5 EE 0 N-uii R R L IR R B I B, T R Z S I (PTC)
frEYD, BRI PTC-RE. SRJ5 PTC-PR A =9 L FRACER, N-uif i R ik Ik A et ol A ik
PR BT, PR TR H 12 S R TR S 11V e R 2R AT AE . 3 R ORI ZATAE A
LA (BInE T k) IR BR AR Sk, 128 T —A N-iy 2 R R iR 2 1
JRATY B AE VA o R SR () e M IR e 2R i AE AR e, BRRIEH, FRiE—20
b, T — MBI L AEER IR (PTH) A72E4, B PTH-2 M. BIERTR
H RS T — AN R A I A T 3T LR s Nk R, AN I sk FE B A
S A E BT
1.4.3. —R/EMST
1.4.3.1. E—fi (CD)
[ A — PP R AR A, e I B AR A RS A R R a6,
MR BV EY KT —Rehby, . P, TZMAEEARTS, AR
SRR T, Bsh 15800 18 AR /X B (190-240nm), 32 E A H2 Ik
B, XK VEREP) CD A E T AR T EHWRIEE. - IBRMEH
CD W 4E 222nm. 208nm &b 5 5%, £ 190nm BHTH —1EW. B -4 &R CD i,
£ 217-218nm 40— f104&, 7£ 195-198nm A — SB[ IE . Jo R il 44 5 1
CD BEAE 198nm FIEAH —FlE, £ 220nm MEILA — /N % A IR .
1.4.3.2. BHE3EHR (NMR)
BG4, —4ELL R VUZE NUR (IR, 3 FAS . tHRENUGCE R AR R R, il
NMR 323 i R R 53 F S5 B o 43 W i £ 546 22— o NMR o] - 2 IR 7 471
AL G . HET, NMR £ 0T 9 &0 T 30 MEER P/MER 2R A
FHIT, At RPOE AER .
1.4.3.3. X-fitht
XA ] R AL BV A EEE R, W E AT DA AR X S5 4 X 1 3
Z Ikbric R A1
Bl 2 b LMW EIET 2, Tz HATEZ IR, ZIEY:, 2t
WL Z BORFI . BRI A 206 JEBUR R RRD (C13, H2),
PWehric (FAM, FITC), A#HEbrid, BRILIBIGE.
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MU & KA AR A PR A ]
2. 1. FERUHEZ RS
H Al AE U Az = hsicH, R Z 0982 C13, H2, FOAFEERH %4, il
SN . BUTEA LA SE A AERUR AR R ZE IR, T DUIZ IR IE 5 1 2 K& k7
EERPRCIF I E R B EER 2K .
2.2. RIFrid
PRI T U, SEIRHREW ., Rk, B AT7E AW E i 5o 2 e bRl
AR T2, RAARC T E SRR GG R R, ST AU EERENRH
(K77 2= 5 2 0k S 8 AR 7T, 5% B HBTU/HOBt /DIEA J5 ¥k 4 . (H 2 % T FITC #Ric,
TEAEER FITC /Y, #In—NE2E R, @ R7E U)Wl F2 4 TRA D1EIR .
2.3. BE¥ERIL
EEEEHZ RS (biotin—avidin system, BAS), & 70 fEAJ5 WM H T Fuis
2, HARBRE R R — R AR NN RS BT EREEMRSRER
Z R PSRN e 2 TR, FRH KR B R R E RS hric B ARG
izt 4, AH S MORER T M R S A R BT HE— b i, R EAHThhe 2
R I A= N-F2 2 T RV il (BNHS) 1A 40 25 6 i 2 By g (pBNP) ,  Hirf
UL BNHS ¢ . 2488, Wnl DLE M A R tn Dibsid, BOAH Sl A A
W R, K HBTU/HOBt/DIEA Fik4s &, B TAEWRMNEMEMR, 1
DMSO/DMF FEIVR A ¥ 77 36 I e 5
2. 4. BEERRKA AY
WERRIKAE A it e R E AR, BRI BEAE Z K B8 Ser, Thr, Tyr.
H B RR K A i — M #0 K B R AL Z AR, H A FH 09 88 2 B R R IR A R 2
B2, Tyr tHa] DLE 200 B B e AL = JE IR . M TR Ak & 28 TR 1 O 4% — M R
HBTU/HOBt/DIEA J5¥%, 1H & H IR Z 5GBSR A S, Fral Rt s
R 2 R A 2 IR B IR B, SR RORAR, B Ja 7o A AR, X T aX AR
WWZRE, BAMIHERHEMIRM T, KA 2 IG ke e, &
PR 25 AR R IEFR M BE LR P73, , KT Tyr, Thr o] DLEL R0 FH N BEAS {3
LRI AT )N, T Ser A LKA Fmoc—Ser (trt), fF 1% TFA/DCM &4 R o]
PLUE BRI . JEBEmR1l, S TR, DO S0 A ol U ok ok e D e vy
HiE A, EERIRE L, MEEIEER N A B, e
ESEEYARSRII K EA
ZIKE S T A ARG & KD R %, SR et & H IR L IR i 4, 2 kR
A R BN T LR S gh 1, PRFECER S AR TE I, [0 T AR 2 ik
A E N, $EmELPIREARRE ]
3.1. a-HEiELAk
a —BRJE B G RO E I — R, (HE R SRR R K 2 2 TG
(1, B R 2 10777502 2 AR R o —WEE 45 MY 2 78 22 IR SR T E I L0 s
AETE o —IBEFELE M IAN BERER K, EHENM S (1, i+ 801, i+7), %
PO s A, iR, BERREE, EIEE (ROD Fik.
3.1.1. —Hite
Tt A S EASY, WREEOSHAEFIEREENE L, S
M A 2 A Cys 3L, SEMWTERN. IR MBI TERE: &%
ALk, DMSO E bk, e EEES . R A M RE, T PUER Ellman
I CA K2 HPLC A v 3 s o gt A2 i3k A7 i
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3.1.2. Tkt

i Bk B8 (1) T i ] LB I P AR ) Lys, KR OBRIERE R Lys mMIgE = 2L b, FIH
HOMBRIE R R S, RN ARG AR R AT, s = A
3.1.3. WbRgss
Z BRI N BE PR BRI A i— R PR Lys, Asp (Glu) RHOiEEEVEMRY, AEFAM L
BEERME . BOC 5 H% ] DL BOC-Lys (Fmoc), BOC—-Asp (OFm), FMOC #EHg&
"] DA FMOC-Lys (Aloc), FMOC-Asp (Allyl). XtFHEMAL, &7 LLSEE R
R Z K, SRS ERAE AR Bl B AR 2 K
3.1. 4. HRE (ROD
RCM S B A& — AN P B Jm A A OB, e s A Ad A4 5F): - (Cy3P) 2C12Ru=CHPh,
Al UG I e, SRR — T L

Fmoc-X-Fesan

\ 1.20% pip/DMF
l 2Fmoc-X1/HETUHCBt/DIEA

{Cy3P)2C12Ru=CHPFh,
DOM reflux

Kl—}iﬁ—.j(m ......... Hn-3-Resin

l.cleavage ‘reagent K
2. purificahon on RP-HPLC

Kl—XE—.j(m....._._._....f}{n—}{

Hamino acid

110 [&[AH RCM S

1% N AR A DLAE [E AR A i B BB AL, OB 15-25% (Cy3P) 2C12Ru=CHPh
DCM, 60-80°C, 24-48h.,

3.2. TASP (template—assembled synthetic peptide) % fk

i+ Basel REAMIML B IRBEH TASP BIES:, MAIRIH BA “KkIe” 1M
IREEAE AR, ARG EA o e 2 Ik BRI -, BE AR
IR R

3.3. KIKSEBA R

3.3.1. FMOC—tbu Fy B4 & 771

FMOC-tbu J B4 &5 T iEE G KK UL R SR H Eg HAEE T2, KAt Es
e AR B, i i s, R LA BOAE MR AH B A 2 AR . fd
FAARTGEFREFREI VN Bk, FBEMasSaitt, FE4Ea k.
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Fr Bt PR 18 ) P BUE e NI T, 75 5 SEOHE, HU B C KSR BT i
PEGly, Pro. AU B A BT C4, C8 S4lilk, % THRIEIEZE ML,
AT BLR B IRHE A 7 AT 4. i T BN Tk, fERH IR RSBk,
SRR ) — ARG T EL S R R b 5 P BRI e AR, IR (%, R
TEAR 0 M BRI . X R PR, IR DNF 37, DIC/HOBt (175
VRO R B, BB

H-AA2-0-) H-AA-0-()
[spps lSPPE
HAA0()  Fmoc{ Segment; JOH  H-(Segment }0-C)
L ]
l SPPS§ condensation
Fmo O Fmoo{ Segment; )—(_Segments J.0-(
I |
1. Condensation
2, Cleavage from the
resin, deprotection

H—{ Segments }—{ Segment; }—{ Segment, }-OH

K 11 FMOC-tbu F Bx4i &~ =K

3.3.2. HAREEHE (Native Chemical Ligation)

H MU BT A AR SR AT R 2 R AR I 2 K, DR AN A7 A U A 1)
A, L AR E G2 KA R AT, Bl T LRI A P o 2 2 At B R S 1 RO
Al S BN B3R 58 U A K-
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H,O, pH 7
Chemoselective Reaction

|
PV

=y

Spontaneous Rearrangement

SH
0
Peplid
Pepﬁde,)l‘u’;( e
H
0

Kl 13 HRMb iR

M, BIE 2 RE T, AR 2 A VAL T, iR gIA
£ B T B s I T E DO I - S RO EER A D W Q) N o ) W A o 2ol /A R € S
(structure activity relationship) ¥ZWF AT KL, FNXE NER
TN ALE A EPEA R AR &= S 30 E i

£ N2 5% 2]

N R YRR T

Wash 0.1 mmol resin with DMF.

Dissolve 0.244 g (+)-biotin (1 mmol, MW 244.3) in 5 mL DMF-DMSO (1:1) solution. A little
warming is necessary.

Add 2.1 mL 0.45 M HBTU/HOBL solution and 0.3 mL DIEA to the solution prepared in step 2.
Add the activated biotin solution to the resin and let stir overnight.

Check resin to make sure coupling is complete as evidenced by negative ninhydrin test (colorless).
Wash resin with DMF-DMSO (1:1) (2x) to remove excess (+)-biotin.

Wash resin with DMF (2x) and DCM (2x).

Let the resin dry before proceeding to cleavage.

fE 2-& TRT WA LB —1 FMOC RERMTTIE

Weigh 10 g 2-chlorotrityl chloride resin (15 mmol) in a reaction vessel, wash with DMF (2x),
swell the resin in 50 mL DMF for 10 min, drain vessel.

Weigh 10 mmol Fmoc-amino acid in a test tube, dissolve Fmoc-amino acid in 40 mL DMF,

transfer the solution into the reaction vessel above, add 8.7 mL DIEA (50 mmol), swirl mixture for
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30 min at room temperature.

Add 5 mL methanol into the reaction vessel and swirl for 5 min.

Drain and wash with DMF (5x).

Check substitution.

Add 50 mL 20% piperidine to remove the Fmoc group. Swirl mixture for 30 min.

Wash with DMF (5x), DCM (2x), put resin on tissue paper over a foam pad and let dry at room
temperature overnight under the hood. Cover the resin with another piece of tissue paper, press
lightly to break aggregates.

Weigh loaded resin.

Pack in appropriate container.

B e B RS E BB FMOC EEMRKITT %

Weigh duplicate samples of 5 to 10 mg loaded resin in an eppendorf tube, add 1.00 mL 20%
piperidine/DMF, shake for 20 min, centrifuge down the resin.

Transfer 100 uL of the above solution into a tube containing 10 mL DMF, mix well.

Pipette 2 mL DMF into each of the two cells (reference cell and sample cell), set
spectrophotometer to zero. Empty the sample cell, transfer 2 mL of the solution from step 2 into
the sample cell, check absorbance.

Subs = 101(A)/7.8(w)

A = absorbance

w = mg of resin

Check absorbance three times at 301 nm, calculate average substitution.

FMOC 776 % REEES R (0.25 mmol)

Wash resin with DMF (4x) and then drain completely.

Add approximately 10 mL 20% piperidine/DMF to resin. Shake for one min and drain.

Add another 10 mL 20% piperidine/DMF. Shake for 30 min.

Drain reaction vessel and wash resin with DMF (4x). Make sure there is no piperidine remaining.
Check beads using ninhydrin test, beads should be blue.

Coupling Step - Prepare the following solution:

1 mmol Fmoc-amino acid

2.1 mL 0.45 M HBTU/HOBT (1mmol)

348 uL DIEA (2 mmol)

Add above solution to the resin and shake for a minimum of 30 min. This coupling step can be
longer if desired.

Drain reaction vessel and wash resin with DMF (4x).

Perform Ninhydrin test:

If negative (colorless), proceed to step 2 and continue synthesis.

If positive (blue), return to step 5 and re-couple the same Fmoc-amino acid. Increase the coupling
time if necessary.

BRE AR B R RS IR A J7

Reagent: N-a-Fmoc-O-phosphotyrosine

For 0.1 mmol or 0.25 mmol synthesis, use 0.483 g Fmoc-Tyr(PO3H2)-OH (1 mmol, MW 483.4) .
For ABI synthesizers, pack Fmoc-Tyr(PO3H2)-OH in a cartridge.

The cycle program for coupling Fmoc-Tyr (PO3H2)-OH is the same as for other Fmoc-amino
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acids except for the coupling time (see step 3). (Note: ABI synthesizers use HBTU/HOBT as the
activating reagent.)
The coupling time for Fmoc-Tyr(PO3H2)-OH needs to be increased. For ABI model 430A peptide

synthesizer, insert several steps (i.e., vortex on, wait 990 sec, vortex off, to increase the coupling

time). For ABI model 431A peptide synthesizer, add additional "I"s. Overnight coupling may be
necessary for some sequences.

After the coupling step for Fmoc-Tyr(PO3H2)-OH, perform ninhydrin test to ensure complete
coupling. Negative (colorless) ninhydrin test indicates complete coupling, while a positive (blue)
ninhydrin test indicates incomplete coupling.

Increase the coupling time of the amino acid residues after the phosphotyrosine or perform double
coupling. (Note: The coupling of amino acids after the phosphotyrosine can be difficult.)

There is a limit on the number of amino acid residues that can be coupled after the hosphotyrosine.
Since the phospho group is unprotected, side reactions are likely to ccur. (Note: Peptides have
been successfully coupled with sequences containing up o ten additional amino acids following
the phosphotyrosine residue.)

Fi Wang # f8F0 2-& TRT A8 R & % ik

Peptides which differ in the C-termini can be simultaneously synthesized in one reaction vessel by
employing resins that possess different cleavage properties. The resins used were the weak acid
labile 2-chlorotrityl resins and the TFA labile Wang resins. The success of this approach was
shown by the co-synthesis of ACTH (4-10) with ACTH (4-11) and Neuropeptide Y, a C-terminal
amide peptide with its corresponding C-terminal free acid analog.

*Hong A., Le T., and Phan T. Techniques in Protein Chemistry VI, 531-562 (1995).

VIgIEFF

Starting Resin: Chlorotrityl resins

Reagents for 1 g Peptide-Resin:

1 mL acetic acid (AcOH)

2 mL trifluoroethanol (TFE)

7 mL dichloromethane (DCM)

Prepare above mixture.

Add peptide-resin to the mixture and let it stir at room temperature for 1 h.

Filter and wash resin with 10 mL TFE:DCM (2:8) (2x) to ensure that all of the product is
recovered.

Evaporate the solvent until there is less than 5 mL of liquid.

Add ether to a test tube containing about 100 mL of the above solution. Check solubility of the
fully protected peptide in ether. If the product precipitates, proceed to step 6. If no precipitate is
observed, proceed to step 7.

Add cold ether to the residual liquid in step 4 to precipitate the fully protected peptide. Filter
through a fine sintered funnel to obtain the product.

Some fully protected peptides are soluble in ether. In this case, add water to precipitate them out.
Filter through a fine sintered funnel to obtain the product.

M Fmoc-Lys(Mtt) & 8. I i 2= Mtt f{ 5k

Reagent:

Fmoc-Lys(Mtt)-OH
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Swell resin in DCM.

Wash resin with 3% TFA/DCM (2x) (since the resin is swollen in DCM, this step of washing the
resin quickly with 3% TFA/DCM ensures that the actual concentration of TFA is 3%).

Shake the resin in 3% TFA for 10 min.

Repeat step 3.

Wash resin with DCM (3x), DMF (3x), isopropanol (3x), and DCM (3x).

Let the resin dry in air.

ZKFRIE FITC 5k

Reagents:

FITC

Fmoc-e-Ahx-OH

Couple Fmoc-e-Ahx-OH to the amino terminal of the peptide-resin using standard coupling
conditions.

"De-Fmoc" with piperidine using the standard 20% piperidine procedure.

Wash resin with DMF (3-4x).

Swell resin with DCM and drain.

Prepare solution of 1.1 equivalent of FITC in pyridine/DMF/DCM (12:7:5). Use just enough
solution to form a slurry with the resin. Do not use too much solution since the rate of the reaction
is proportionate to the concentration of the solution.

Add the solution prepared in step 2 to the resin.

Let mix overnight.

Check the completion of the reaction using ninhydrin test.

If the coupling of FITC to the amino group is not complete, ninhydrin test will give a blue color.
Repeat the coupling with FITC (steps 5-7) if necessary.

Wash resin with DMF (2x), isopropanol (2x), and DCM (2x).

ZKIRIE FAM J57i2

Reagent:

S-carboxyfluorescein (5-FAM)

Use standard coupling method to couple 5-carboxyfluorescein to the amino group of the peptide.
For cost saving purposes, use 2x excess compared to the mmol of resin, instead of the standard 4x
excess used for Fmoc-amino acids. For 0.1 mmol synthesis, use 75 mg S-carboxyfluorescein, 76
mg HBTU, and 70 mL DIEA.
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