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(54) & 3 EZYEto]|=9 AxE

g e EgFElo]= (Tripeptide, H-Gly-His-Lys-OH)2] A|ZHhHol] 33k Zo|t},
d = 1:11:'4

< A7 (Solution-phase) 97 o= =4 Jelo|=s FHIH.

B oo 27k dAolA F=7HAE BEeA gu dsd AR APstur FAo] AE&s Aiydiolg B
SEY A7 folate] wSo] Ty T BAEo B @ AAr} golste] AAH i Aalel 2 ghein
o F - =1

RL-G1y-08U
{a) B-Hi=(R*) -0R® coupling
A4

[R-G1y-His(R%)-0RY]

(b) Hydrolysis
A\ 4

[R-Gly-His(R)-0H]

(c) H-Lys(RY)-OR® coupling
¥

[R-Gly-His(R%)-Lys(RY-0R°]

(d) Deprotection

v

H-Gly-His—Lys0H
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7 A A

H705)

A7 1

oo dAE E§sls EHElol=9] Az

(a) HAA4 (solution—phase) $HA WHH O & Boc-Gly-His(Trt)-OMeE F538l= WA,

)

(b) A7) @A (a)olA 5% Boc-Gly-His(Trt)-0MeZS 715231 3}o] Boc-Gly-His(Trt)-0OHS 9+ WA

(c) 271 @A (b)ollA 5% Boc-Gly-His(Trt)-0HE NAY (solution—phase) T4 WH o= H-Lys(Boc)-
0tBu®} A3t wH-3A]A Boc-Gly-His(Trt)-Lys(Boc)-0tBus F538t= v 2

(d) A7 @A ()X 53 Boc—Gly-His(Trt)-Lys(Boc)-OtBuoll A & B33 w35 Fd3ste] H-Gly-His-
Lys-OHE 53t ©HA.

ATE 2
2HA)
7% 3
A
T4
AHA
AT% 5

A1l  dolAd,  GA (e ()o] WA FAE HHAA  AEEHe f7E8We fEEREdgw
(Dichloromethane), 1,2-t]ZF ==& (1,2-Dichloroethane), ZFZ=Z¥E (Chloroform), N N-THE X Eolu|=
(N,N-Dimethylformamide), N, N-tj e o}A Eolr] = (N,N-Dimethylacetamide), HEZslo| =2 Fe
(Tetrahydrofurne), N-wWl€¥]&2]  (N-Methylpyrrolidone), 1,4-tJ&AF  (1,4-Dioxane), CoMHEUEZ
(Acetonitrile), o8 olAEHe]E (Ethyl acetate), W2 o}lA|EH©]E (Methyl acetate), W®-E (Methanol),
olgk-e (Ethanol), ©|AX=Z3-& (Isopropanol) B &4 (Toluene) 2.2 FAAE wollA AEE = 1 o] &
el RS S0 e EHEo]=o Az,

3T% 6

A1gel  glolA, TA (% ()9 HAG FAE WHAA AT Al AMsE VIERE Edderd
(Triethylamine, TEA), ¥ &]Y (Pyridine), N ,N-tjo]AZ & o] eo}wl (N ,N-Diisopropylethylamine, DIEA), T
ofdolwl  (diethylamine), ¥d2ld  (Piperidine), ¥&gld  (Pyrrolidine), N-Wl€&X#H  (N-
Methylmorpholine), 2,6-FE]Y (2,6-Lutidine), 4-TiHEo}lu] =32l (4-Dimethylaminopyridine, DMAP), ©]
vt}E  (Imidazole), 1,8-Tjo}xu|A|E=E[5.4.0]%9-7-41 (1,8-Diazabicyclo[5.4.0]undec-7-ene, DBU) %

2,4,6-28 49 (2,4,6-Collidine) o2 FAHE oA AEEE 1 o]ae] d7]el AL EAoZ 3= EHE o)
=] Azu.

A3 7

A1) QoA A (b 7teEdAl AFSH= 8l WEE (Methanol), ol€hE (Ethanol), Z23&
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[0002]

[0003]
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(Propanol ), O| AE RIS (Isopropanol), A EUEH (Acetonitrile), HEHS =25
(Tetrahydrofurane), N,N-TJHlE¥Eo}lv]=  (N,N-Dimethylformamide), N,N-TjH&o}lAEolnj= (N ,N-
Dimethylacetamide), N-#l&3] =¥ (N-Methylpyrrolidone), 1,4-Tl3AF (1,4-Dioxane) @ o]E9] Fg&do=
T4 A AEEE 1 o]t &uldl A& 5 SE o= EfEte| =9 Az,

A1l QoA @A (b)e] 7FEEA AFREE F7) d7)= EZEME 3| =EA= (Potassium hydroxide, KOH),
F J|EFAE (Sodium hydroxide, NaOH), Zrs 3|==A]= (Calcium hydroxide, Ca(OH),), @& 3|=FA=

(Lithium hydroxide, LiOH) % A& 3|=FA= (Cesium hydroxide, CsOH)E TAIE oA AEEE= 1 o)Ay
7] 9719 RS EAoR = EgHEe|=9 Axuy.

AT% 9

A1&ol] dolM, @A (c)9 H-Lys(Boc)-0tBu2te] AgH WkgoA A7) &A43F Aok Hd FRZIEHolE
(Methyl chloroformate), o€ Z=Z=ZXZwo]E (Ethyl -chloroformate), E|2d ZF=g}o]= (Thionyl
chloride, SOCl,), <AFH ZF=2glol= (Oxalyl chloride, (COCl),), ¥E2Xz]~ #He}lFEZlo]= (Phosphorous

pentachloride, PCls), FH&-EFAHdxd F=2go]= (p-Toluenesulfonyl chloride), WEgAEdYXd Z=2gol=

(Methanesulfonyl chloride), H| 2 (2-52-3-SA &gt d ) 2 20 Y F2go|= (Bis(2-ox0-3-
oxazolidinyl)phosphinic Chloride, BOP-C1), DIC/HOBt, DIC/HOAt, DIC, CIHOBt % EDCoHCl= T3 ol A
Ael= 1 o)A AL EHow s EgIElo|ro] Axu .

A7 10
A1l oA, BA () & B3E WS (1) EFZTF QR EA (Trifluoroacetic acid), & (H0),

=
#%= (Phenol), E]Qo}Y< (Thioanisole) @ 1,2-9€l]E]e (1,2-Ethanedithiol)®] Z3FE; (ii) EE]%—EFFL
N _

ZOlMEAL (Trifluoroacetic acid), E#o|AXZAAe (Triisopropylsilane) ¥ & (1,009 &3E&; (iii)
EFZF Q2oL EA (Trifluoroacetic acid), Edo|AZ 22 (Triisopropylsilane), ¥ (H,0) ¥ 1,2-

ol EFt]E]2 (1,2-Ethanedithiol)d] &3&; (iv) FAF (HC1) £ 2L WekE (MeOH) o =F; (v) ==t
(Sulfonic acid) T¥ o] F&M; L= (vi) EFYZF QO ZoMEAF (Trifluoroacetic acid) ¥ tlF=Z =2k

(Dichloromethane) €& stollA Fdst= S EHoR st EHEo|=] Axuy,

AT 1
A&l holA, &7 GAl ()l A<l

=
oo

s -10 ~ 30T A 5AOR s EfgiEtel=e] A,

Yo Hrg

7l & & of

2 oo Eggele| =] Azl #ek Holtk

vl F 7] &

T2 #Hebol= (GHK-Cu), EgfElo| =, Biotin-EfHEte]= 5o Effelel=s AAAFU, BE, =3}
w] 71%S 717 fEle] = @} FE 249 %-sze& AFEA o]t}

1 72 FEol= (GHK-Cu)&= T8 ol ¥ IS z2te Ad¥ ez Ay 22 ohild gdolg,
Aol A GHK-Cud] EXE 20 Ao 2k 200 pg / ml EA8=d], 6047FA1%= 80 ng / nl2 "oz

A o
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oA Ef] FEI=, GHK-Cui= A A, W Al Zof 24, kst 51 A5 ade] F3, 97 AfF of

Ao ZeEhdl B FelaAb=IEelzt 4 £33 da AFE HAT v BE, o delA e

B2 o) Azt fdAke B 2dEh: wHE wo Folon, dwbHoR fAdx dde A dEE H

=g Fokvh. b 4 GK-Cus 3PdolA] 5 5 w3 UA] AEos AHeE 4 Sl

Egfietel= @A els nAld F4d ¥ QA G4 el ok Al 3 el oblmat A4

S A AAA Resin)ol FHAA S G453 Foll A7) AAAREH MIE Feldn. o] WS ukeE

E=7F wEa FAkEo]l AHan Ed Ayl Solsirhs Aol glou Hge] dRE ARSEoF sk WAl

Stk bAoA A e Ee #7]  WwoRA Ak AR ngo] AA == FAe] ARt ut

S WA B 24 AR SAE felsiof sta gk ol AlZE A ThsAdol glol AAlTE ofee &

°] gict.

Egfeto] =g Alxshy] A T Axwe vEt 2o

TH53] "ON 107098950A" 0l = NAE IR o2 EgflEe| =g Alxsts 7leg 7St v 2y 4

7] AW 7 e SRS e @ wrt ofy} opvmate] Abastzats At g4l A ¥

A A BREAY REd wede] BAEE ZAlde] gl tiE Ak Al A Eo] folahA] ¥ wAHE Ul

staL gict.

=i "Amino Acids 13(2):155-161, June 1997"dl&= A IFAS DAY RESoR EFPElo|l=g AXshe 7
Al

& 1A Qvk. e B AR F9, obvlndt BB/ Mit(omethyltrityl) S AHgEka, J17bel
oFe ALGEE 5 A W A Ago] o2l wilel qn.

S go] EdAEolEe] A£E A% T 1S5S FYH P Yo Hga
pe gEsa Qe webq Eefvelsg avRdow Axs del UE ATt B 2
o glofA vj$ Fad A Al & 5 k.

olol, E #WHYAEL 7] TAES MAsY] S5l =g Ay, {78 ul UolA FAE EEldol glo] o
A% (solution-phase) A WHOoR REstd EFElo|=g F53ta, @IS oA ke AMEFS
Haslst A5, ET-EY TS FAgetuA EPEolnE AR OiF AxTY F dues AL g3
3, ¥ ouge A4S A

w5e) e

sl = A

2 g HHL ErE dFS HAselHA ENEe|=E AR diF Axste WHE AlEsteT
oh;}

S .

A2 7 5

A7) BAS gAdely] 918te], B oS (a) AAA (solution-phase) A WO R ofm| Ak

2 dREAE AR
sto] 817] e 12 FAEE BREstd Hepo|=E 55 Al (b)) 7] g (a)dA 58 BREstd
HAepo)| =5 Zhwslste] 8l7] 8] N2 ZAHEE Bestd feel=E5 A& oAl (o) 7] @A (b)ellA
T549 Bosty Jetol=E HAY (solution- phase) 3 WHo R ol fFEAS AF whgAIA ] 38t
2l Moz FAIEE Hostd Heol=s F53= v 9 () 7] @A (o)A 5% feoj=oA & 1
o3} WS st ] shEh VR BAIEE Eﬂ”%ﬂE‘rolE% TSt dAE 238t EgEtel =9 Al
S Al
(334 11

1 2 3
R -Gly-His(R)-OR
[3}34] 11

1 L
R -Gly-His(R )-OH

[s}sh4 ]
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R'-Gly-His(R)-Lys(R)-OR’
[3}&h4] V]

H-Gly-His-Lys-OH

(N
w
(S}

7] shetAlel A, R 2 R obvly] BE7], R olwly] nEy], R 2 R 4] BEvin

gge] £
¥ oagel W Eegeelse] AXPYL ol gH U
Edfeolse] £ ¥ GA}t goldtni, meu =

=9 pud 47
£ 18 ¥ wee) e Edgeelsg Axste dAl ¥42 e mA Rt

ge HAsl7] flek FAF Q] &

2 Ao 5EE FAF Qe §F, olviegt H BE 7] XA AFEEE oFo]= [UPAC-IUBS] AJ&bst &-of
21913] (Commission of Biochemical Nomenclature)olA HAAsI= £ojol 7|x3hc} (Biochemistry, 11:1726-
1732(1972); Pure & Appl. Chem., Vol. 56, No. 5, pp. 595-624, 1984).

g AA A ARERE S| B oopm] iAol ofof= g3t T
t-Bu: EJE-H9 (tert-Butyl)

Fmoc: 9-ZF2dldSA]7Fd (9-Fluorenyloxycarbonyl)

Trt: Eglodrd (% E8]9) (Triphenylmethyl or Trityl)
Boc: HE-§EZAI7tRd (rert-Butyloxycarbonyl)

Cbz: WA S A|7EE (Benzyloxycarbonyl)

Me: #¥ (Methyl)

Gly: Z2o]4l (Glycine)

His: 3]2~Eld (Histidine)

Lys: 2}e]4l (Lysine)

& ellA S3HAE el dte )
i, 2R3 s Aol Ao AHERE A AR S, BEeEl
VS

= y pEY =
Aefol =g g om U Ax F Atk A FAsuA s,

f
X,
o2

o
N,
o
o o

12, 2% guss e A8
EdgElEE Axs.

= a
AL u4g (85.5%0) 2 5 &

whbA | Bodm e o ARoA | (a) AAA (solution-—phase) A WHHO R ol t FEAZS AFEEt] 317
sleta] 12 BAHE Rasty Helo|=8 #5353k Al (b) 47 @A ()X 59 nasld feol=s
ZhEaaate] &b7] e D' ZAEHE Eistd Jeol=s e Al (o) 471 @A (DellA 5% s
st¥l FEtol=E AAY (solution-phase) T WHORE Zholal FmAor A3 vgAA 317] 34 Mo
FAHEE Bogtd JEfolns 5t WAl B (D) A7) Al (o)A 5% JElo|=dA ' BE3 vk
< T8ty s A VR FAEe EfdEe|=E F5she WAE Edete EsiEielse] #e
ZAolt}.

(3544 1]
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R'-Gly-His(R")-OR’
[3}3h4] 1]
R'-Gly-His(R)-OH
[3}5+4] ]

1 2 4 5
R'-Gly-His(R)-Lys(R)-OR
(384 ]
H-Gly-His-Lys-OH

4 2 3 5

S PRI olel7] HE7], R oWyl 857 R 2 RE 7] BE7).

)

R

fr

7] 884 1 UiA MelA, R 2 R'E 9 QoA B o olgstt ofvly] BE7E o]&3 4 gt}
olul7] REV|E 4 (B, HE-FE2AIFMY (tert-Butyloxycarbonyl)”], EHE-¥E (rert- Buty1)7],
%49 (Benzoyl)”7l, E=lE (Trityl)”], "old=l® (Diphenylmethyl)7], ¥ (Benzyl)”l, steb-w|5A1H2
(p-Methoxybenzyl)”7], Wl&AEAIF}Rd (Benzyloxycarbonyl)”], ZE-UE=ZWA (p-Nitrobenzyl)”], I&h-w&
A ALS A 7R Y (p-Methoxybenzyloxycarbonyl) 7], ols|Eolu]:=m8l (Acetaminomethyl)”], <& (Allyl)7],
ggAdd  (Dimethylsily)”], HE-FEAWEdd  (tert-Butyldimethylsilyl)”], EgojazagAd
(Triisopropylsilyl)7], €Z (Alkyl, ®&&F 1070 olah)7] & <A F Aow, HE-RESAIIRY
(tert-Butyloxycarbonyl)”] T+ S&-w|EAHMEASA7FR Y (p-Methoxybenzyloxycarbonyl)”7]7} w261 |
HE-RE A 718 Y (tert-Butyloxycarbonyl) 7] & o] &3l Aol BT} nlez 3},

o

rii

7] sk 1 uA MelA, RE 3 Al BA8ew ol gahs ouly] RE/E ol g3 & Utk 4] o

7] ®BE7E gE-wEAMAE (pMethoxybenzyl)7], ®ISAIHE  (Methoxymethyl)”7], W& SA|WE
(Benzyloxymethyl)”7], ElEg}s|==23¢+ (Tetrahydropyrane)”], EIEE}s|=2F & (Tetrahydrofurane)”], EE
-#8° (tert-Butyl)”7], Ee|#ldvle (Triphenylmethyl)”], ©l¥ldvle (Diphenylmethyl)”], 2-FZ2E#Y
(2-Chlorotrityl)7], W& (Benzyl)”], 4-w|SAMA (4-Methoxybenzyl)”], <& (Allyl)”], HE-JFEudd
! (tert-Butyldimethylsilyl) 7], Edudad (Triphenylsilyl) 7], Ego|Ax ey
(Triisopropylsilyl)”7], HE-JYESA 728 (tert-Butyloxycarbonyl)”7], ©oFdE  (Acetyl)”], wW=xd
(Benzoyl)”7] & dAYE £ glen, 2-F2=2EE  (2-Chlorotrityl)7] Z& Edddud
(Triphenylmethyl) 717} vt&a et | Egddu|e (Triphenylmethyl)”7]E o] &3} Zo] w} w4 st}

A7) g 1 A MelA, R % RE 9§ d7elA B30 ol 4shs 54by] HavlE o848 & 9
7] 371 BEvle wlE (Methyl) 7], o€ (Ethyl)”], ol&Z = (Isopropyl)”l ol &447] (Alkyl)et ¥4
(Benzyl)7],  SE-wlEAMA  (p-Methoxybenzyl)”7],  wWEAIHE (Methoxymethyl)ﬂ WA A v E
(Benzyloxymethyl)”7], EBlEZ}s]|==23]¢ (Tetrahydropyrane)”], ElEZ}S|=2F & (Tetrahydrofurane)”], HE
-58 (tert-Butyl)”], E=l#lddl¥ (Triphenylmethyl)”], tzldd€ (D1phenylmethyl)7], -FR2EZEY
(2-Chlorotrityl)7], &d  (AllyD”], HE-FEU#Ed™  (tert-Butylmethylsilyl)”7], EgjsdAdd
(Triphenylmethyl)”], Eglo]AZ2FA& (Triisopropylsilyl)?] 5% dAg = gdow dE (Methyl)”],
W& (Benzyl)”], HE-H¥ (rert-Butyl)”], tl=ldwl® (Diphenylmethyl)”]7} w}&&sl, #4k7] RS 7]7F

R 45 Wd (ethyl)7], R 49 HE-2H (rerr-Butyl)7]E o] §3H= Zo] wrh migasict.

o

7= “Protectlng Groups in Organic Synthesis (Greene and Wuts, John Wiley &
A=l

2 YAl A 8ol "HEfo]="= FElOlE Afld oF] olu|iAil rEC] AR AFE FAHdHE AP B4
g ojmar}.

=15

A7) 27l g BEo
Sons, 1991)"°ll AA|3] 714

o
o

Z= she] W owvle] AzwEe Zze] g AAsl dshd et 2,

(a)~(c) 334 1 YA Moz FAHE HAeolro £5
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sheka] Mo 2 RAE= FEPolee & JAdA T34 02 AE3stE HAA (solution-phase) FHd Wel 9
3 Azxd v, =, dy-oln eyt Bk %E‘ro]’d AAYF = 2HE S| U(REY]) HE °ﬂ E] o}
o] whgow ek (2 FAHE BIEdty Fo]i-sAEU(REY]) “ﬂ% q=HE ¥ o THERdE T
3 sheha] M= FAHE JA=E WEaL, olojA Zto]il(Boc) HE-FY o =HE Afste] &gl At
T ogeta Mo FAHEE Hastd FUAE 9E

g Ho7le] A BEHE= 2487, Rer7t wE3He 2 9 1 84 el EAE F de vE A
Aol wel ST, BEoE B4 72 S () Lub-oluln wEE AASY] ol Ave wezA 9
Alekell oisl bAsfoF star, (L AFHEFelM & HEs vkgo] dojuhA] gotof &, (o) sk ofw Atk A

o ¥%

S5 ¥ielhs @l SAHNS WrkA b stolof .

oo upEA g fE oo wEw, sty Ve Feelus FA s B
ok, &, 4 SRS AAslete] BElex &a, fuiTN FA3 tg, v4S dFHoz #33
Mog TAEHE R3sty Efeo| g g éf‘&@.

2oy o] vhekA e e oo wEW, ©Al ()9 (0)Y HFTGAA AEEHE {8V dER2d9e
(Dichloromethane), 1,2-Tl22=Zo|¢ (1,2-Dichloroethane), FZZX%F (Chloroform), N N-tHE¥XEolru=
(N,N-Dimethylformamide), N, N-tjH o} A Eoln = (N,N-Dimethylacetamide), HEgslo| =25
(Tetrahydrofurne), N-#W€3Zg]&E (N-Methylpyrrolidone), 1,4-t]24F (1,4-Dioxane), CO¢MEYUEH
(Acetonitrile), g o}AE|o]E (Ethyl acetate), HWE olAEH|o]E (Methyl acetate); HE % (Methanol)
o €tL (Ethanol), °]AZ 2L (Isopropanol) =9 %}i% (Alcohol) F; EF4 (Toluene) 5= dAE
i, tJZ=2=Z9E (Dichloromethane) % N,N-t]d] Eolu]= (N,N-Dimethylformamide)< /\]—%—0}—‘:— Aol wvh
@gzsly | t)FZ 29 ek (Dichloromethane)g ©]-&3t: 34\0] B} apgh4 sl

2 o] niAg Fd de) wEH, 9A ()9 (¢)o] A% % ANA A Al ARgsheE d71RE Egddol
W (Triethylamine, TEA), ¥&]Y (Pyridine), N,N-tjo]AZ 2o elo}ul (N,N-Diisopropylethylamine, DIEA),
teogoll  (diethylamine), I # &Y  (Piperidine), ]%ﬂ?l (Pyrrolidine), N-Wl€&x%&d (N-
Methylmorpholine), 2,6-FE]Y (2,6-Lutidine), 4-TiHEo}lu]:=3g]d (4-Dimethylaminopyridine, DMAP), ©]
nthE  (Imidazole), 1,8-UolxH|AEFR[5.4.0]&-7-2 (1,8-Diazabicyclo[5.4.0]undec-7-ene, DBU),
2,4,6-2d  (2,4,6-Collidine) S9 f71 @71E <A F Ada, AP (Pyridine), E oo}yl
(Triethylamine) % N N-tjolAXZzZdoEolyl (N ,N-Diisopropylethylamine)S AF&3sl= Ao wvigkzAstH
N,N-tjo] A ZZo|go}l (N,N-Diisopropylethylamine)S ©]-&3l= Zo] ®Wr} nphz s},

2 g o H}a ?1 T o wEH, A (b)) 7HEEAAl AFEEE & wERS (Methanol), ol
(Ethanol), = < (Propanol), ©|AZ 232 (Isopropanol) 59 432 (Alcohol)F &uje} oA EHEH
(Acetonitrile), EﬂEE‘r S| =237 (Tetrahydrofurane), N,N-tJH|€l ¥ Eo}u]= (N ,N-Dimethylformamide), N,N-
frgolh Eolu]= (N,N-Dimethylacetamide), N-W€3 &&= (N-Methylpyrrolidone), 1,4-t]&AF (1,4~
D1oxane) o 84 8 % o9 FEAE ANT F da, W'EE (Methanol), l¥HE (Ethanol), EIEz}d]

2ZF & (Tetrahydrofurane) @ N N-tjHl@ZEo}lu]= (N,N-Dimethylformamide)S AF&3t= Zo] nlgzlsly |
WekE (Methanol)S o] &38h= Zlo] Hu} nlgkzsir),

Boabgol ulghzlsl E oo wlzw, 9A (b)e] JHeEsiA AMEEE F7] E7] YEME 3|EEAE
(Potassium hydroxide, KOH), 4% 3|=EA= (Sodium hydroxide, NaOH), ZJ“’E? O]EE’\] (Calcium
hydroxide, Ca(OH),), #%E 3]=FA= (Lithium hydroxide, LiOH), A& 3|=ZA]= (Cesium hydroxide,
CsOH) 9 ¥7] 97]1E oA & 4 i, FEEF 3| =ZA= (Potassium hydroxide, KOH)&F &F 3|=EA=
(Sodium hydroxide, NaOH)& A&3}= o] nl&kzlsly, ¥ ElF 3| =2A|= (Potassium hydroxide, KOH)E o]
|35k Flo] B} upgg st

o] nigkA st oo w2, ©A (¢)9 Zhelil FEALfe] AF vEgolA A7) Edst Aok
223 210o]E (Methyl chloroformate), o€ FZ2XZ2w|o]E (Ethyl chloroformate), Eod F=&
o]= (Thionyl chloride, SOCl,), A Z=Zgto]= (Oxalyl chloride, (COCl),), ¥2X# X~ FESFZetol=
(Phosphorous pentachloride, PCls), He-EFAdXd F=Zgto]= (p-Toluenesulfonyl chloride), ™&HAE
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d ZF27o]= (Methanesulfonyl chloride), Bl2=(2-&A4-3-SAEL YY) 2Ty F2o]= (Bis(2-ox0-3-
oxazolidinyl)phosphinic Chloride, BOP-C1), DIC/HOBt, DIC/HOAt, DIC, CIHOBt, EDC - HCl & A& 4+
a, Wd S22 X 2 olE  (Methyl chloroformate), Z=22to]=  (Bis(2-oxo-3-oxazolidinyl)phosphinic
Chloride, BOP-C1) ¥ ¥~¥#~ #HERFZEo|= (Phosphorous pentachloride, PCls)E AFE8= FH o] nlghz

s, Mg FEEFEWolE (Methyl chloroformate)E o]-&sl= o] B} npekz ).
A7) A ke vk 22 -20 ~ 50Co]aL, HlgAEAE ~10 ~ 30T o|t}.
(d) sty VE BAEHE EfHEolsg £E

EgFEelol = 7] @A (o)A

rlr

T FElo| =2 RE T GANA SR olgets At sl

L

A

2 Bos vee ( EYZF BN ELE (Trifluoroacetic acid), & (H,0), #l& (Phenol), ElQolU$

(Thioanisole) = 1,2-9ett]E]e (1,2-Ethanedithiol)¥] =3 =; (ii) EYEZF ORI ELL
(Trifluoroacetic acid), Eglo]AZ 222 (Triisopropylsilane) @ 2 (H,0)¢ Z3E; (iii) EFYZFo=
oL EAL (Trifluoroacetic acid), Eglo]AX I (Triisopropylsilane), & (H0) 2 1,2-98dEl &

(1,2-Ethanedithiol)2] &3+&; (iv) @4F (HC1) &8 2 oekE (MeOH) S &3; (v) &FEAF (Sulfonic
acid) EE  o]9 g (vi) EZZFLROMAEA  (Trifluoroacetic acid) 2 ¢FzzdE
(Dichloromethane) Z3HE dlollA F=a= 4= o, EZZF Q2o EALL (Trifluoroacetic acid)(10~50%) 3}
=22 e (Dichloromethane) Z3& 3lollA Fd == Aol vpgAsict.

= gAIM Al AA,

54 2o wEs e flste] AgEE e HEe] el gl @ A/
(/5% %, LA/

(F/3) &, 2 /AR (F/5) ol
AA A1 8y Moz EAHE nisd F7Ae Az

11§34 12 EAHE Betol=g A=

[shob 1]

Boc-Gly-His(Trt)-OMe

o

Round bottom flaskel] Boc—-Gly-OSu (Fx}&F: 272.25 g/mol, 30 g, 0.11 mol)E Y tyFEZ=ZHE 500 nlS F
A3l &35 t}S Ice batholA 0~-5CE ¥ztatdvt. H-His(Trt)-OMe - HC1 (EAF=F: 448.0 g/mol, 59.14 g,
0.132 mol)$} N,N-tjo]ax2dodolrl (DIEA) (A 129.25 g/mol, EX=: 0.742 g/mL, 21.33 g, 0.165
mol)E TlEF=EZWE 200 mLol] &3]3t NS LMo A3 A7}3l v} & =04 0% FoF wnksta AL
o7 27 2A17F HoF wksleith. TLCY HPLCE wheo] Haatsls slelste] SEdo] 1% olatd A9 Wk
S WFEAT. 0.05% FAF FE 500 mLeE F71FS 33 wutele] AHF ve f7ES EEstn, T
Na,S0; 100g 0. & g3t o8 o 7alo] "Boc-Gly-His(Trt)-OMe" HAAS FE5ata, 1iE ofg wkLo] AR5}
1=

1-2: 384 I2 BAEHE Heol=e] Ax

[s}3h2] 1]

Boc-Gly-His(Trt)-0OH

AAlel 1-19] 5 (Boc-Gly-His(Trt)-OMe, 2+%F: 568.66 g, 62.6 g, 0.1lmol)S st atellA sFat
B 500 ml& ¥ol 23] ¢ £3A S FFSR . WES 500 mLS ©dke] "Boc-Gly-His(Trt)-OMe"=
A TS 0~4TColl A KOH (AH2F: 56.11 g/mol, 7.41 g, 0.132 mol) &3¢ (Ethanol 100 mL)S AJAI3
7hek the 30+ BoF wukek & Ao %5 &8 1A 5ok wRksGIT

Yy 01=0é
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TLCU+ HPLCE W3¢} 7&8 FE AAsta FEEdo] 1% o8tz ¥S A5 wheS HWERAT. 0.1% A 8
oz TN v HIREUE 500 nls Hate] APES &AL F715S 0.1% Ht FEAew 23]

tlo
T
4
=
o
oo
el
i)
QL
£

5% NaCl F§Ho 2 33 *ﬂ240}°ﬂf+ 7155 28t F4 NaS0, 100go2 {7155
"BocGly-His(Trt)-OH" H&& 53k, Itz vhg whgell AHE-33lTt.

1-3: 534 Mo FAEE Feol=9 Az

[s}8h4] ]

Boc-Gly-His(Trt)-Lys(Boc)-0tBu

Round bottom flaskoll 1-20A =53k Boc-Gly-His(Trt)-OH (&A% 554.64 g/mol, 61.0 g, 0.11 mol) HA-&
Yir, ofAE/Ice batholA -10T ~ -5C&E WZsigith. Aol md FRZx2vo]E (A 94.49 g/mol,
Ui 1.223 g/ul, 12.5 g, 0.132 mol)/olAzZFeldolrl (DIEA) (A 129.25 g/mol, Wi:=: 0.742 g/nL,
17.06 g, 0.132 mol)& A|A3] A7te o & =04 307 &< wwskqlth. H-Lys(Boc)-OtBu (2}%:
338.91 g/mol, 44.74 g, 0.132 mol)¢} N N-tjo|AZ 2o Eo}l (DIEA) (A 129.25 g/mol, WE: 0.742
g/mL, 17.06 g, 0.132 mol)ZE UlE=Z=ZwWEr 200 mLol]l &3]3 NS ALE7] 3l A wkg Eg oo A3 Z
71el e T & noA] 308 EoF wylstn Ao w 2¢ 2417 ToF mwkelgitl. TLCYW HPLCE wheo] 4%
S 3 gL 0.5% FAF5EN 500 mLo® 33], 5% NaCl =89 500 mLZ 33] 7] &w&S AHsdt. #
7155 g8kl NaSo, & 100 g2 f7]|5S AFRAIZ the, 98t s 1/22 79t 553k H
E-FduEd e 2 500mL= 23t AT & XA 30% Tk wwkd v APES oAt w24
71 "Boc-Gly-His(Trt)-Lys(Boc)-OtBu" (&A}=F: 839.03 g/mol, 90.5 g, F&: 98.0%, =%: 96.3%) 5 53}
=

AAd 2 334 IVE EAIEE EPeol=e Ax
ECERG
H-Gly-His-Lys-OH

AN e 1o]A] D& "Boc-Gly-His(Trt)-Lys(Boc)-0tBu" 90.5 g (0.11 mol)<S AFEs 24 @ tF22dE = 50
50 (1000 mL) &3+ &del Wi, 2A17F F & BEs) vhgS S8t vhEdS et 538k 1/32 A
FH& Foli HE-FEHEAEHZE (500 nL)E A|A3] A7tste] & Boste EF FEeo|=E AEFAT U,
FAE olFste] AT EFPEolt 35.5 g (A 340.38 g/mol) (F&: 94.8%, &% 93.5%)S F53H%
o, 94 HPLC (220 nm, 10 ml/%&, 10 ®=ZE C18 AHNA 202 el 0.1% oFHEL U oMAEYEH 27]F
T 12%90 4 28%% F7H) 2 AAske] "H-Gly-His-Lys-OH" 32.0 g (& 85.5%, =% 97.5%)% 538U},

& el SAT S A SS9 ok g QA9 Fel AN A AdA Seld

2] 31 FEfY Boln | o]o] ofa) . wgo]l W7} A|FhEE Zlo] obd A
2 g Aol w}aw Woabmo] AAHe W HEH F7FEY aAE] TE oste] HoH
I g Aot}
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k1
N2

1
(g
~

R-G1y-0SU

l (a) H-His(R4)-0R® coupling

[R-G1y-His(R) -0R7]

l (b) Hydrolysis

[R-Gly-His(R?)-0H]

l () H-Ly=(RY)-0R® coupl ing

[R-Gly-His(R?) Lys(RY-0R]

l (d) Deprotection

H-Gly—His—Lys—0H

_11_
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