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£ 2 Aminomethyl#] A chloromethyl@) I (Merrifield2] 21 ) © 2 B8] m=& polystyrened] A2 24 amidoalkyla-
tionsld zt7+ §Adslgic)h. F F579 aminomethyl# A& o]4-3ated 5712 e—aminocaproic acid(ACA)7} 2 # =g
% spacer arm$ 7H HAEE 77 gA sl ). Chloromethyl#) 2l 0 258 #4335 aminomethyl#) ¢ A% ACAE o)
A AEY & dupr} 25~30%2] f2] ofp|xr)e oo asigen), A3 amidoalkylationd] 25 €43 aminomethyl
A9 AL v ALY WA vt} 3~5%9) {8 opu|x7]9 ofe] A stdc). 4-Nitroso-5-aminopyrazole 7] 5712 743l
#AAL AA amidoalkylationsled 9L #Ae] ACAE spacer armog AZYAA 4 #Ax 5-phenyl-7-
methylpyrazole[ 4, 3-¢][1, 2, 4 Joxadiazin-3-one& #H3-A]7 ¥¢lt}. 4-Nitroso-5-aminopyrazole 7]57)2 7}3 #21L o)
43t goln|xr|7t HEE o] 71 olm|xAle] A 2H 2 HFES §43tdt). 4-Nitroso-5-aminopyrazole 7]%
715 71l B4 o 2E2 A2 N-acylation ¥heo] wi-$- Hojd ukg-A-& vehlisich =& QA Fo) Et glo] opn|x
A AL Ffel A T ol wkgo] dojyton] 90~96%2] +8E eSS S FAHY 4 gtk PojA 1
BoE NMRE w2t o] 7[7] g4 wpo s I 52 st

Abstract: Aminomethyl polystyrene resins were prepared either from chloromethyl-resin(Merrifield resin) or from di-
rect amidoalkylation of polystyrene resin. Two kinds of aminomethlyl resin were lengthened with spacer arms via se-
quential coupling of five ¢ —aminocaproic acids(ACA) respectively. In case of the resin prepared from the Merrifield
resin, the amounts of free amino group of the resin were reduced by 25~30% after each coupling of ACA. But the one
from direct amidoalkylation showed 3~5% loss after each coupling of ACA. 4-Nitroso-5-aminopyrazole resin was made
by reacting ACA spacer arm resin, which was made from direct amidoalkylated resin, with 5-phenyl-7-methylpyrazole
[4, 3—][1, 2, 4Joxadiazin—3-one. Several polymeric active esters of N-blocked amino acids were prepared from the 4-ni-
troso-5-aminopyrazole bound resins. In anchoring step of the amino acid derivatives on the resin, no substantial effect of
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bulkiness was found. 4-Nitroso-5-aminopyrazole bound active ester resins were found to be very reactive in N-
acylation, The resulting peptides were obtained with 90~95% yield and characterized by NMR and other physical meth-

ods.
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Merrifieldub o] 28 A3 A4 Fel=
A w1]ghe g8 282 AAAE 84 o2H
22 o]43 Je|= ¢4 uL #HFlo] opd7] -t
AzAY FAS 3 Hi 49 Jeles 4R
2.2 oAl el 277} viid 2L el = A
guich[2-5] o] by #AE ofA7] Uk EA
B AT A9 A= P4 7 P 5
A Wab ohjz} who] B F 7dd o7 2%
wo2k AY £5% EAS 9 T %l‘i}h Z“‘M
Atk oA d& Q= EAL
El=o]7] we] a-ohvx E’lﬂi dejgoz A
Ag oS o2 olly] 2K dlA 3 ThA] uk3-A] 7]
v} fragment condensation®[6-8]e] <js] =7]
7 2 He= Aol o} o4 5 gl oY)
S 24 gzlo] He|= FAo] Bk agHoE
2o0)7] lsiA= o] 7P 27| wkEHo o} g
Hkg-Ao] A AHEY ukgo] whE SE2 APHo
of 3o 52 EEAql AT fuld dld BEA
<+ Aol 5“’4 gt uhg-sj o} dh= ofu]:Ate] o}
ul7)o} AgAq wh-& ¥ F 9l7] HalA= 243
g d2d 277} Safel] & xFEo]o} 3, o}A s}
uhg-ol gk A Ao o] o] Aojo} drt 1
ot oldy] FuHARZA Y HFl g AT FEHLE
AEH wAA HJe= Holol= g v)wd i
3 EFad e, FH2 B d7ANAE v z2d vk
Aol $58 FAES At Hag vt 9loh[9-
10] J. B. Kim 5 #5&8 f#=A(DF 44
IAA F dYelng s AL "&%°l
10~30% gl £HH-E Ho{F 2, K. H. Lee
< HAHE F2A4(2)F Al B F HPgeg =g
@-H-&].oq B é_p}. 71“3] H]-.Q_Ho] 108 o]LHo]]
A9& dohrh.(Scheme 1) £3) Fj2& A
o|A| 74| F¥oll WEH ofx o}ily] k) ‘v’ﬂz.li
tE 71 W 9AE HoFoh 28y opl s
HhEAl Boc(® Z)-op|:Ate] #AW 2] ghgo]
Hl2A dgtow, AEY Fgo] opn|iAl oiH 2
9] FFel wel B 9L ve 5 2R S

1°l

l° ot

oo} & FAAHe] WA= FAHNEE HA A
&, oluxAt fEAo o A opls} b &
&2 50~60% o4 ¥¥ F @dslon vmA =t
Z87)& o3 uhsol A A& A=E whE-
7} 919 AL Abg o8 A Al E 2 gl
3 s AZE 4 glch =& HA opd sk &

£2 oAt ol wet Y] Ao]E Kol F
‘;dt-“ﬂ, &2 Zo] Z-Phey} Boc-Phed] 7% uv]w3
e op 3 b B&S 2o Tl otk &4
o Fz7} A A& F2e ulE] dEd AHel
o} =3 opd Fle] AE Wb E PolF o}
vl Al o 2E|29] FfHel wl 52%A 98% 714
o & WIS RAFArh ofd whel & AFel|A
£ oW Sk gRlegA el dFE Ak =
Ao = Hx Fgatx, op|xAt Fiel o
dg a3 fsled 2R A HEE 7)F
7] Aolell HFgh Zole] spacer armg =932
o, Mej= A whgolA oply] uki A9 A
s FAAI A st

CH,3 CH; NO

;/ \ !
N\ =0 I\Z_&NH
7 A

Ph Ph
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Scheme 1.
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2.1. 7|17) & A|eF

NMR spectrum-2 Jeol JNM MH-100 NMR Spec-
trometer, IR spectrum® Shimadzu IR 400 Spectro-
photometer, Z1.2] 1 UV spectrum-2- Shimadzu MPS-
5008 AMg-dle Aot =542 Yamato MP-21E
ZAsglen] BAL A @sith AapAe
Yanaco MP-21 CHN coder& AH-8}91.2.9, optical
rotation& Jasco DIP-3600.2 ZAsl¢lc}). Ap£3t
EE °}“llr-‘b+ opr) At FEAEL L-golsle
w, o]F % Leut HayashiA}, Phet= Chemical Dy-
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namicsA}, Gly= Santoku#}, Val& FlukaA} A &5
AHeslgd om, Boc-Gly, Z-Phet 2 d2jAl wpge
2 g§Ass, Boc—Phe, Boc-Leu - H,O+ Chemi-
cal DynamicsA} A &g AHgsigddh om|:4t oA
Ha252 AsAY11-12] Flukartz i <3
o] ARg-3ledt}. 3-Aminocrotonitrile, DIEA, DCC,
Merrifield A,
phthalimidet= FlukaA}, phenylhydrazine, Boc-e-
aminocaproic acidi Chemical DynamicsA}, TFA,
trifluoromethanesulfonic acid, N—(hydroxymethyl)
phthalimidet= AldrichA}, Et;N, hydrazine hydrate
& Junseir} Al E-& A3t ot CH.CL, TFAE POs
2, DMF, DIEA, pyridine& ninhydrin®.2, ¢Z&
CaH, =+ BaOE# AAslgoen, 2 v 2E
71800 AF Aloke AHsR

polystyrene bead, potassium

2.2 2Ny

Picric Acid Titration[ 13]

YW f2 oyl FEE 7] Hdl 24
4 glass filter(£3 3mf)ol] #HAE oF 20mgs ¥
3, CH,CL(3x2min), 5% DIEA/CH,Cl,(2 x 3min),
CH,CL(3x2min), 0.IM picric acid/CH,Cl(2x
5min), CH,CL(5x2min)¢] £AHZ A8 A9
$2 ohv|x7|7} picrate® FAEZ gt} oA
£ 5% DIEA/CH,CL(2X 3min), CH,Cl,(3X 2min)
2 He)sle] DIEA picrates & & 95% EtOHZ
34 sle] 358nm(e=14500)¢] UV spectrum-& ¢
of #2) ollurle] S Sqaech

Ninhydrin Color Test[ 14]

A AEY B G2 ot A §2) ool
2714 &A1& #alsl7] Yl (1) 500mge] ninhy-
dring- 10méel] o gt-gof] 9l £, (2) 80mge] =
=5 20m] ofehEol =9l £, (3) 2mf9 0.01M
KCN& 10n09) ejulon 54g galg 22t Zu)
s 82 (10~20mg)e 9& A|ddd] 9 7 &
A5 & F 44 Wolme] FRoT 5 Fa
100C2 7kdsle] #ale] Me] wax gAY x2
Aol 99.4% o] o] AFHo] dojnd HoZ
s et

Volhard Hoil 2|8t HAaX2H15]
Cl-9] ks Haksluzt sk #%1(100~150mg)

Z4l3st Al 49 A1 &, 1993

< 29 3ule} A AR Y2 100TeHA F

17t &< 7Adsisdd. ol s gkl &3
¥, 50% oMIEA} 30mlet A A4t SmlE 7}
t} o] £ 10mfE o 10mee] o) Eof Se= 4%
Za}Azd] W, ferric alumm X ek} FFA AL
4 1065 mubspaA A8 ZHE F 5% F<t
A A Ak & 50mle} EFd 10nfES 71§ & &
Ho|x & wubsiHA #F NHSCN $doz o2
A 724 "o viehd w7k A selch

>

g Zlofl A& Olo|cAtel Mk 16]

HAel| A oprlxAt frEA X e-g AA 3
7] g8l (1) a) < 12M HCIO, 449 0.17méE
28 90ml olH|EANY 10m¢ Ac,05 244)7F FqF vt
& 49 b) 0.2% crystal violet/AcOH Z]A|<f,
¢) 0.IM Wlojx) /55 S g 72t Zulslolon,
HCIO,/AcOH 4942 N, N'-diphenylguanidine® 2
2 FEE AR opw) k-2l (o8 31) (30
~40ng) & AHZrEetael Ya WAooyl &g slsle]
# < wAlAT 4719 crystal violet A|A] S
Y3 HOIO/AcOH $94¢ 7akel nebilola) x4
2 A1 g7z v| b WAl ol & A s} 4w
® HCIO/AcOH §99] Hozie #zle] Agd
ofe| At {49 X3S ZA sl

(2) obliA-ae] WAokle Ffste] 53 Eel
A7) F 5% FdAl B2 AR sl MgSo.E
AZA F 33 FHAA o] At HA-olulze] 31
AE dof o] T4 A& FAs 3o Ay
opp] At A 9] A ES AA R 23l

23.8 M
2.3.1. L|2tE fTAe &4
1-Phenyl-3-methyl-5-aminopyrazole(PMAP)
3~Aminocrotonitrile(25g, 295mmol)# phenylhy-
drazine(35mé, 355mmol)& o) &gl A 50417k Fgt
FRAIZ F ot HA FHAA AL aAE Al
A AR SAIF . A A AAA st FAhe] YAt
< 4k Yield 38.2g(75%) ; mp 110~111T ;
TLC Rf 0.6(CHCIl; : MeOH=15:1) ; NMR(CDCl,)
0 2.25(s, 3H), 3.85(broad, 2H), 5.4(s, 1H), 7.2-7.6
(m, 5H). Anal. Calcd. for C,0H;;N;(173.22) : C 69.
34;H 640;N 24.26%. Found:C 69.64 ;H 6.
51 ; N 23.84%.
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1-Phenyl — 3 - methyl - 4 — nitroso — 5 — aminopyrazole
(PMNAP)

PMAP(15g, 87mmol)& IN o454 110mé e
xql F AgFEbd4 wubE WA NaNO,(7.8g,
113mmol)&-4& AHs F7tagch. NaNOAA &
A7bhol wheh 42 Ao Mo ARYo® W
slglom AEe] FHog dolgrh ok 247 F
ot A7lsta 147 Bt o kst & oo
224 odzd AYsia AT Az FEEE
24 AAAsl AN AHS 2o Vield 12.1g
(69%) ;mp 200~201C ; TLC Rf 0.73(CHCl; :
MeOH=5:1) ; NMR(CDCl;) & 2.85(s. 3H), 7.15
(broad, 2H), 7.4-8.0(m, 5H). Anal. Caled. for
CyoHoN,0(202.21) : C 57.89 ; H 3.53; N 24.55%.
Found : C 58.15 ; H 3.53 ; N 24.04%.

5-Phenyl-7-methylpyrazole[ 4, 3—][ 1, 2, 4Joxadiazin—
3-one(PMPO)

PMNAP(3g, 15mmol)& CH,Cl,(100mf)ol =,
dozeld|#] DIEA(2.85mf, 16mmol)¢} ethyl
chloroformate(1.65mf, 16mmol) & wutapdA] 7}l
Ak AeFeelA 147 Fah, A4 of 38417k
ot A F gt 34 A ddeH=
2 7}sled DIEA - HCl 9& AAAT] F o3t}
AAGA LR, JA4E A4 FNA 49 &
Je Agich oA Wale] xof WA FFAIF.
WAL 71} 58 ZWA71T oD opEolEA 4
e =2 A A HAae 1A F 2ot Yield 2.
0g(59%) ; mp 148~150C ; TLC Rf 0.63(CHCI :
MeOH=25:1) ; NMR(CDCl;) & 2.65(s. 3H), 7.4-8.
4(m, 5H). Anal. Caled. for C,;HgN,0,(228) : C 57.
89:H 353;N 24.55%. Found : C 58.15;H 3.
53 ; N 24.04%.

34_’[\1

ofN

2.3.2. 2K} XXM 2] B4

Phthalimidomethylpolystyrene( & 1)

1% tu)dwlalo] 7}ay chloromethylpolystyre-
ne(Merrifield #%1)(20g, 1.5mmol/g resin)g A
¥l DMFo) ¥er]7] % potassium phthalimide(6.
6g, 36mmol) S 7}ste] 50Cel|A 40217k Fot mut
A Ak H2E 4z F sl DMF, MeOH, H.0
MeOH &A1 2 & A3 kgt IR(KBr pellet), 1710,
1775 cm~'(C=0 stretching peak). Chloride Anal. <
0.03meq Cl /g resin.

Phthalimidomethylipolystyrene( &I Xl 2)

AN ma|7h A" 37 2 ube EeE
o] 50% TFA/CH,CL(100m0)E ¥ 1% tis|d4
o] 7}2¥ polystyrene(Bio Bead S-X1)(10g)3%
N-(hydroxymethyl) phthalimide(6g, 5.7mmol)E 7}
& & trifluoromethanesulfonic acid(TFMSA) (4né,
130mmol) $94¢ A8 ARG, oF 48A7F F
s EAA7| 50% TFA/CHCL, CHCl,
EtOH $42 & Axg & AzA7c) [R(KBr pel-
let), 1710, 1775 cm™'(C=0 stretching peak). Anal.
N : 2.35%(1.68mmol/g resin).

Aminomethylpolystyrene( &%l A)

#ZE 13} hydrazine hydrate(3mf) & 5= ol &g
(150m) o) & F <F 20417k 53t FFAACt @
A 9xe 3 o [RZ 1710, 1775 cn™' band7}
9le-g selalw #AL hot EtOH, 5% KOH +4
o H,0, EtOH &4 & # AlH st} Anal N: 2.1
9% (1.5mmol/g resin). Picric Acid Anal. 1.4mmol/g

resin).

Phthalimidomethylpolystyrene(& Xl B)

7 29} hydrazine hydrate(2.5n) & $]¢} 22
) o 2 el sigdch Picric Acid Anal. 2.0mmol/g
resin.

g-Aminocaproic Acid(ACA)-Spacer Arm %l

Ads FAL7d #HF A == HFH B & 43
CH,CL,(10mé/g resin) & 7}ste] HFAZ . Boce-
aminocaproic acid(5 32)& ¥, DCC(5 @3S
CH.CLel %] 7}sigich oF 4417 dbg-A170 & A
B2 #3}o] ninhydrin test A3} AFHo]
<& 3qlstx MeOH, CHCLZ #& A4 3t4ic}. Meth-
od A8 A< 25% TFA/CHClL, £4o2 187} &
e AXYd F 25% TFA/CHLL 44L& 73l
308 b EE0] Fof Boc-groups AAYNeH,
Method B¢] A% Boc-group2 A #3t7] Ae] 10%
Ac,O/pyridinee 2 3087t Aegldle] Fioh. Boc-
group& A#A& F CHLL, 5% DIEA/CH.CL, CH,
CLgdez & AHsigct ¢lo} 2 AAE = Fo
5}ed e-ACA-spacer arm< 2|2 574 #HEZH A7
t}. Picric Acid Anal. Resin A (Method A, 0.
20mmol / gresin; Method B, 0.52mmol / gresin)
: Resin B (Method B, 0.8mmol/g resin).
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Glycine-Spacer Arm &l

Hel= A L7]d HA A (2g, 1.4mmol/g resin)
£ 92 CHCLE 718l #&A17th Boc-Gly(l
47g, 8.4mmol)& ¥ 1, DCC(1.8g, 8.4mmol)& CH,
Clell % 7hstsich. $lo} 28 Wpog ubs- upE
sled glycine-spacer armS A 2 57 AZg AA
o},

u2tE | E X[ e-ACA-Spacer Arm /Xl (Resin
1)
= $4470d @71 B(Method B) 24 4
g e-ACA-Spacer arm ##l(8g, 0.8mmol/g) < 9
3. CHCLel #5471 & PMPO(2.92g, 13mmol)
E 9ol oF 247 Fot uhgAF ek HAAE o3s)
3, MeOH, CHCLE & AHE ok 10% Ac,0/
pyridine 4402 1042t A2jsle] w] vk ofr]x
7VE oM3} A7) F WiAolmle g 5% Eol Hels)

o $47]2 upie] Foiu},

ofn|:z4to| ZBtEl T|2HE Y2 (Resin 1I)

AolA A& Resin 1 7} 2929 Boc(or Z)-
opu| x4t 2.1k DCCE 713 & 6417 SoF ub
$AAT A4 beads] A& A4 Hedow W
stdeh. CH,Cl,, MeOH/CH,Cl,,(1:1), CH,Cl, $4]
2 394 2 A% F AzAA A2, 048mmol
/g resin(Boc-Phe-Resin II), 0.50mmol/g resin
(Boc-Leu-Resin II), 0.48mmol/g resin(Boc-Gly-
Resin 1I), 0.52mmol/g resin(Z-Phe-Resin 11)

2.3.3. m[2kE T (Resin 11)2 0|85 HE|IE R
xef &y

N — t — Butyloxycarbonyl - L - phenylalanylglycine — 4 -
(methylthio) phenyl ester(Boc-Phe-Gly-OMTP)

Boc-Phe-Resin II (2g, 0.48mmol/g resin) &
CHCLl s-&A]712. HCl - Gly-OMTP(212ng, 0.
9lmmol) & 3239 DIEAR 347 84S 7}sled
5o Foh 108 F 93 EFAe st
CHCLE #74& AA sl ogad s woleh o)& 5
% TAAR EZ MAsR, NaSO,2 AzxA7) t}
+ AAFIAA LAE At oD opHE o) E-4
T olH 24 AR A Q49 AL A9}
Yield 372mg(92% ) ; mp 150~151C : TLC Rf 0.80
(CHCl;:MeOH=15:1) ; NMR(CDCL) 8 1.4(s. 9H),
2.5(s. 3H), 3.0(m, 2H), 4.1(D, 2H), 4.4(m, 1H), 5.1
(m, 1H), 6.7(broad, 1H), 7.1(m, 9H);[a]s® —12.2°
(c=1.0, CHCl;), Anal. Caled. for CyuH,sN,0:S(444.
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54) :C 62.14 ; H 6.35; N 6.30%. Found : C 62.
25, H6.32; N 6.28%.

N-t-BenzyloxycarbonyH —phenylalanylglycine  benzyl
ester(Z+Phe-Gly-0Bzl)

Z-Phe-Resin 11(2g, 0.52mmol/g resin)&} TsOH
- Gly-OBzl(331g, 0.98mmol) & A}&-3le] EU3 u}
How 108 59 417 AL dirk od of
Adlol e~ 4 el 2ol ABYIAA Ade A
g 2} Yield 403mg(92%) ; mp 130~131C
; TLC Rf 0.70(CHCl, : MeOH=15:1) ; NMR
(CDCLy) ¢ 3.1(d. 2H), 4.05(d, 2H), 4.6(m, 1H), 5.
13(s, 1H), 5.22(s. 2H), 5.65(d. 1H), 6.8(m, 1H), 7.
2-7.6(m, 15H). [a],® -25.2° (c=0.4, MeOH),
Anal. Caled. for CyuHyuN,05(446.50) : C 69.94 ; H
5.87 ;N 6.27%. Found : C 70.02 ; H 5.80 ; N 6.32
%.

N-t-Butyloxycarbonyl-L-phenylalanyl-LJeucine  ben-
zyl ester(Boc—Phe+_eu-0Bzl)

Boc-Phe-Resin  11(2g, 0.48mmol/g resin)<}
TsOH - Leu-OBzI(358g, 0.91mmol)& Ap&-ate] 10
£ 5 AA 2AE Al old oMo e~
A oz q AAYIAA Qe ARe 9y
t}. Yield 380mg(89%) ; mp 81~82C ; TLC Rf 0.
80(CHCl; : MeOH=15:1) ; NMR(CDCL) & 0.9(m.
6H), 1.4(s, 9H), 1.7(m, 3H), 3.1(d, 2H), 4.4(m,
1H), 5.1(broad, 1H), 5.25(s. 211), 6.5(broad, 1H),
7.2-7.6(m, 10H). [a],® —24.9° (c=1.0, MeOH),
Anal. Caled. for C;HyN,05(468.59) : C 69.21 ; H
774 ;N 5.98%. Found : C 69.20 ; H 7.70 ; N 6.05
%.

N-t-ButyloxycarbonylH_—phenylalanyiglycine
ester (Boc—+Phe-Gly-OMe)

Boc—Phe-Resin 11 (2g, 0.48mmol/g resin)2} HCl
- Gly-OMe(311g, 0.98mmol ) A}4-3}o] E3h u}
HoZ 108 53t vsAlA 2AE Aok o9 o}
Ao E-A - olb| 2ol 4] AARsAA Q4o 7
A& 2drh Yield 294mg(96%) ; mp 82~83C ;
TLC Rf 0.55(CHCl; : MeOH=15:1) ; NMR(CDCl,)
0 1.4(s. 9H), 3.2(m, 2H), 3.8(s, 3H), 4.1(d, 2H), 4.
6(q, 1H), 5.5(d, 1H), 7.1(broad, 1H), 7.5(m, 5H).
[a]?® 14" (c=10, MeOH), Anal. Caled. for CrHuNO
5(336.39) 1 C 60.70 ; H 7.19 ;N 8.33%. Found: C 60.
97 ; H749 ;N 856%.

methyl
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N-t-Butyloxycarbonyl-L-phenylalanylglycine  benzyl
ester (Boc—Phe-Gly-0Bzl)
Boc-PheResin  11(2g, 0.48mmol/g resin)s}

TsOH - Gly-OBzI(307g, 0.91mmol)& AHg-3le &
g wpoz 108 ot uHAIA IAE 24tk
dg opele|E-A% dH oA AZAAFHAA A
Aol ARE dslrh. Yield 345mg(92%) ; mp 132~
134°C :TLC Rf 061(CHCL: MeOH=15:1) ; NMR
(CDCL) & 14(s. 9H), 31(m, 2H), 4.1(d, 2H), 45(q,
1H), 5.2(d, 1H), 5.3(s. 2H), 6.8(broad, 1H), 7.5-7.6(m,
10H). [@]y® 4.0°  (c=1.0, CHCl), Anal. Caled. for Cy
HeN0s(41248) :C 6697 ;H  684;N  6.79%.
Found : C 70.30 ; H 6.85 ; N 6.79%.

N-t-Butyloxycarbonyl-_—phenyalanyl-L-leucine meth-
yl ester(Z-Phe-Leu-OMe)

Z-Phe-Resin 1I1(2g, 0.52mmol/g resin)¢} TsOH
- Leu-OMe(311mg, 0.91mmol)& A3l 53t
o2 108 B¢t wAlA zAE ook oA
olH o] E-Af ojE| 2ol AAHHAA e
ARL dglrh Yield 376mg(90%) ; mp 101~103T
:TLC Rf 0.71(CHCL : MeOH=15:1) ; NMR
(CDCL) & 0.9(m. 6H), 1.5(m, 3H), 3.1(d, 2H), 3.
75(s, 3H), 4.4(m, 1H), 4.7(m. 1H), 5.15(s, 2H), 5.
6(d, 1H), 6.6(d. 2H), 7.1-7.6(m, 15H). [a],® —25.5
° (c=3.1, MeOH). Anal. Caled. for C,;H3N.Os

a
OCHZQ -
O b
—_
C

AAAAANAAAAA

AAAAANAAAAN

N

ANAAANAAAAN

ANAAAAAAAN
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(468.59) : C69.21; H7.74 ;N 598 %. Found:
€ 69.15; H7.75 ; N 6.05%.

3. @m ¥ D&

3. 1. Aminomethyl #|Zl2| &t

Spacer arm& 4! aminomethyld| %l 2 a2
9l i (Scheme 2)o] w2l 1% cjud#Ale] 7}
7% chloromethylpolystyrene bead(Merrifield )
A1) i polystyrene bead 248 &wate] zhzt gt
Asteict. Merrifieldd) 31¢ F4EA2 & Agole
polystyrene®] chloromethyl”]& potassium phthal-
imides} uF&-A]# phthalimidomethyl#] A1 A 3}
o1, Volhardyi[15]2.2 Aepste] Baedae] ool
0.03meq/g resin °]5}4)& &eld F o}gHbES A
# A7 c}. Polystyrened &4EAE 8 A% phtha
limidomethyl7] & 744t &) o}z polystyrened] 3|
A E9lAZAem[17], 2882 N-(hydroxymethyl)
phthalimide ¢} trifluoromethanesulfonic acid
(TFMSA)®| ko 24 243 4 9tk 2z} W
29 A8 Ax= phthalimide 22l¢} EA peaksl
1710, 1775cm~'oll 4 ¢] C=0 stretiching band¢] &=z}
$224 gelslgdrt. Aminomethyl#|219] #Ex] 3t
$& N 9434 A3 = picric acad[12]2 A2

3lof A absigich

0

~
O CHZ?N |
=

0
(Resin 1 or Resin 2)

O CH,NH, (Resin A or Resin B)

‘Potassium phthalimide, DMF, 50C ; "50% TFMSA/TFA, N-hydroxymethylphthalimide ; °NH,NH, - H,0,

EtOH, reflux

Scheme 2.
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3.2. Aminomethyl3|Z1 1} spacer arme] Z&H HIS
3.2. 1. e-Aminocaproic acid(ACA)2| Z&t
Aminomethylgl| zle)] 57§29 ACAE spacer armS.
2 AEY s AL A AN ¢4 e o
scH(Scheme 3). v A& uhgo] £AHE gl
¥, Boc—groupg AlA L g319] dRE 3l o}
+ AEHY Wl Ao & £ & oln|ir)e] S
picric acid titrationH¥ 28 24 s}g)c). v #HZg
ghgo] B F AAME o kg #A9E gl
7t olp| 7] fE& o] AHQ A, F 100% Hkgo)
dojsttt 714 799 o}s} vlwsle] Table 1)
veldgleh.  Merrifieldd 1o 28e a3
aminomethyl#] A ()4 A)9] A$-Z -4 Agrn
Wl AEF whe- ¥ #2E Ac.O/pyridine o g oA
37 A9 (Method A)9} 184 @& AS
(Method B) #31W o}m]x7]e] &£Algd) Axiat 2}
o] BRI it & o shukgo] A AL
ol AL U F oL whel B 7P fe
ofr|x7]9] ofo] A WA AZ W3(6.6%)% A9
32 o 26~30% A ztAsiden), Ac,0/pyri-
dine2 2 A2|dte] ofMH 7] el ol 6~
10%4 Zastdes 2o F3 Qloh zA A e =
A W) AEE) cycle 3 fe ofn|r)e] At
o] &= E wl7h&L chloromethyld) 2l §H41 %)
- ukge 2 #zlud] @A == hydroxymethyl7] o]
93t trifluoroacetylation ®j7hZo 2 Awslo]zl
v} Ach[18-20](Fig. 1). Ald ez Algs 5 gl

i) Boc-NH(CH,)sCOOH/DCC

=4

Merrifieldg) Foll &= chloromethyl7]o] ja|lA] <k 40
% AHE9 hydroxymethyl7]7} #3u 2xjgciz
deix glem[18], TFAE AHested Boc—groups
AAE o H3 e =5 TFAS hydroxyme
thyl7] Afole] A trifluoroacetoxymethyl7]= &
3t A F ANE e olnxr)e 7L witol )
£~ o4 trifluoroacetamide® AJjcl. zElw
hydroxymethyl7] = A=)} thg 4 A &
g F W3S A7) afo f2] ou|xr]e] A
g2 AL sl se] 5w ACA AEY we
= A E< AEY kol Fojd 5 gl ol
5719 ok AA fel opmr)e o 74%6) o]
A "k e o) AEY DA 3 okl Fedsin]
%%& hydroxymethyl’| & olMe3t XA 2 AL
(Method B), 34 ¥ acetoxymethyl”] %= trifluoroac-
etoxymethyl7| He} b3 & o Ad|E2olB 2 3} o}
A f2® ofn|xrld & FAus] o137 o
ol & el olvlx)e $Ao) o 45% Aol v
EA e Aol
@3 polystyrene© Z3HE A amidoalkylation
A7 aminomethyl#] 2 (83 B)S @43l o
©]-8-3te] ACA spacer arm#| A& #4% A% 4
el hydroxymethyl7]7} E443}%] 3822 9o
AET F whgo] Yoy 7] wfFol wf A
HHS F oF 3~5% A= {7 opn)nr] £Aut
wem vl ukso] g7 W&o et
12 Aoz o] uhge gt

fu e

= ol X o

o fr

N

=

ftf

i) 25% TFA/CH.Cl,
iii) 5% DIEA/CH,Cl,

iv) repeat

OCHZNHZ

0
[}
O CHNH f C(CH),} NH,
5

ANAAAAAAAAN

Scheme 3.

é 0 % 9 é

§O CH,0CCF, g@- CH,0CCF, 5@ CH,0H

| T

¢ 0 0 0 0

g@ CHNH,* ~OCCE, g@ CHAH, EO CHNHCF,
M

Fig. 1. Mechanism of trifluoroacetylation of resin-bound amines during the neutralization step of solid-phase

peptide synthesis.

U A4 A3, 1993
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Table 1. Amount of Free Amino-Group after Each Coupling Reaction between Aminomethyl-Resin and Boc—¢~

Aminocaproic Acid®

. Coupling No. of Spacer Arm
Resin Method 0 1 2 3 4 5
Resin A® | Ideal’ 14 1.21 1.06 0.95 0.86 0.78
Method A® - 1.05(13) 0.65(27) 0.41(30) 0.28(28) 0.20(26)
Method B' - 1.13(6.6) 0.91(9.0) 0.75(9.1) 0.62(10.2) 0.52(9.5)
Resin B° Ideal® 2.0 1.63 1.38 1.19 1.05 0.94
Method B - 1.58(3.0) 1.29(3.7) 1.09(3.5) 0.94(4.1) 0.80(4.5)

iNumbers in ( ) indicate % of loss of free amino group after each coupling reaction. "Aminomethyl-resin prepared
from commercial chloromethyl-polystyrene resin (Deg. of substitution ! 1.4mmol/g resin). ‘Aminomethyl-resin pre-
pared from polystyrene resin by direct amidoalkylation (Deg. of substitution : 2.0mmol/g resin), ‘Ideal degree of sub-
stitution after each coupling reaction. ‘Degree of substitution after each coupling reaction without after treatment. of
Ac,0/pyridine. Degree of substitution after each coupling reaction with after treatment of Ac,0/pyridine.

3.2.2. Glycine2| Z&! By} 37 gEd Aoz AR & e-ACA-
Glycines} 7ro] w$} Zo|7} & ofv]eAl spac- spacer arm#| 19 A$olE e-opnir]e] Ao
er arm®] A% spacer arm® ATE F7MA AA trifluoroacetylationghg- =7} @ejx|A =1
o oj@ FAbo] dojuf=r] Polr7| $J3te] glycine 2 $8 ojux7)9 FAgo] A, glycine-spacer
—spacer arm#| A& #4319} Glycine-spacer arm armédl| 28] Aol g-olu| 7)o o] 2] df
##¢) A4S e-ACA-spacer arm A7} 22| o) A o trifluoroacetylationih-3- $E7} =24 {2 o}
29 3 A849 22 ugo] vzy AHglow, vjx7]e) Zago] AL e AztEch ®d gly-
Ac,0/pyridine 2.2 Az & A%} o & 349 3 cine —spacer arm 3| A 9] 7 $-of = trifluoroace-
o]go] B Aoz yepgri(Table 2). o] 7L poly- tylationdh-g-o] Ae|Ado] & g-ofn|x7le] o7 A
styrene beadujoll 4 elojubi= trifluoroacetylation®t A MLo|nE ol st S & Afel 4 & A
Lo] §8 opuliyle] o7 AYA who|EE gly- S Apolel] 2 o] Ho] e ALE AZH v

cine9] g-olu]x7]9] AHA o] e-ACA, e-o}v]|k7]

Table 2. Amount of Free Amino-Group after Each Coupling Reaction between Aminomethyl-Resin and Boc-Glycine®

. Coupling No. of Spacer Arm
Resin
Method 0 1 2 3 4 5
Resin A* | Ideal* 14 1.29 1.20 1.13 1.06 1.00
Method A* - 1.25(3.1) 1.11(5.1) 0.99(4.8) 0.89(5.3) 0.80(6.1)
Method Be - 1.25(3.1) 1.13(3.4) 1.03(2.9) 0.94(3.2) 0.86(3.4)

“Numbers in ( ) indicate % of loss of free amino group after each coupling reaction. *Aminomethyl-resin prepared
from commercial chloromethyl-polystyrene resin (Deg. of substitution : 1.4mmol/g resin). ‘Degree of substitution after
each coupling reaction without after treatment of Ac,0/pyridine. ‘Degree of substitution after each coupling reaction
with after treatment of Ac,O/pyridine.

3. 3. Pyrazole®| 22 0|88t HEIS &4d 7} phenylhydrazine & # %4 # 1-phenyl-3-ami-
3.3.1. L2IE f=Ae &M nopyrazole(PMAP)(3)& 75% &% AIstadch
Taylor®] 44[21]e] =2} 3-aminocrotonitrile 30 2 ME JEZ A3 vl A A HS M9 1-pheyl
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CH3
e I\
| : reflux N N NH,
CH;— C=CH-C=N + NHNH, EtOH > I\'I
Ph
3
CH;, NO CH, NO
0
/ I /
HCl, NaNO; EtOCCl
N_ NH, — NS NH-CO-O-Et
N pyridine N
| l
Ph Ph
4 5
CH,
reflux 72 N~ 0
> N
benzene N C=0
e
Ph
6
Scheme 4.

-3-methyl-4-nitroso-5-aminopyrazole(PMNAP) (4
)E 69% TEE dsith. 45 1=ksRe]  ethyl
chloroformate®} ¥HgA]7 =4 299 1-phenyl-3-
methyl -5 ~ (ethoxycarbonylamino) — pyr-azole(5) <
dslem, o) 5 WAA FFA F AR e &
< A¢] 5-phenyl-7-methylpyrazole| 4, 3—][ 1, 2, 4]
oxadiazin-3-one(PMPQO)(6)-¢ 59% 482 At}
[22] A 34 2L Scheme 4] Jeigic).

3.3.2. m|2tE YT &y

e-ACA7} 57) Eol9de A 3¢ 0.8mmol/g resin
ol AR} 68 uHSAIAA 4] 3 (Resin 1)&
AL, N Qe 24 25} 78 452 oF 95
%olAtt. wuk3-o] ofm| k7| & o}l E} A)7)7] 9}
o 10% Ac,O/pyridineg<} o2 AHz)slgd o], oldj
oMU3HE $471 238 4 Hele] Axloz upro)
F7] 918 WAohg AT olw #H Z}
Aoz AAR 7157)9 2882 0.68mmol/g
resino] ¢} c}.

Fdse, A4 A 13, 1993

3.3.3. m|2tE YZIE 0|88 HEI=9| &Y

ol :r|7} B3® 7% olm|xal $E4E DCC
£ o]¢3 FHA=E AA(Resin 1) AAA) 0
ol Ao welx HAA o] =My
(Resin 11 )22 w3 ztc}.(Scheme 5) #Al¢) Ags
ofu| At §-E4 9 2282 Resin 1o Wdople
7k fojAl ofm]al WiAolu =] ofo 7 HE| A
A4t A7} 0.48~0.52mmol/g resin® 2 ojm| A} =
ol BA glo] A9 vld g S 4 4 9l
tH(Table 3). o] #|2lE 7]%7]71 82 Aol A
HE] "old glelA opulxAt fEAle =], A
e 254 Foll 4L | B slog Yzw
ok olFA Fu|& Resin 119} Gly-OMe, Gly-
OMTP, Gly-OBzl, Leu-OMe, Leu-OBzl, Val-OMe,
Phe-OMe 5 opu]x=ab o 28 29} #1-8-A]7 t]xlg)
EFEAES & 44 2& 5 Ak olw A W
R RE B PR A A SE
& 5 odden, 108e] A & AL A=y Ay
3] 77k el =L stk AW 47

olo
r
p
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CH,
HO—N\ N
3 0 0 N
2 I Il /
CHZ—ENHC (CH,)s NHCN~= "N
8 5 \
? Ph
4 Resin I (green)
A
Boc-AA-AA'-OR Boc-AA
DCC
NH2-AA'-OR
!
CH,
Boc-AA-O-N
XN
$ 0 0 N
é I I A/
CH, —NHC (CH,)s NH C-N N
0 5 \
H Ph
Resin II (red)
Scheme 5.
Table 3. The Result of Boc(or Z)-AA-Resin II*
‘Resin Deg. of Substitution(mmol/g resin)
Boc-Phe-Resin 1I 0.48
Boc-LeuResin 1I 0.50
Boc-Gly—Resin 11 0.48
Z-PheResin I 0.52
“Deg. of Substitution of pyrazole group : 0.68mmol/g resin.
Table 4. Peptide Derivatives Obtained From Boc(or Z)-AA-Resin 11
Reaction Yield MP.
Peptid C, Solvent,
eptide Time(min) (%) ) [a]p(C, Solvent, C)
Boc-Phe-Gly-OMe 10 96 91 -1.40(1.0, MeOH, 25)
Boc-Phe-Gly-OMTP 10 92 150~151 -12.2(1.0, CHCl,, 25)
Boc-Phe-Gly-0Bzl 10 92 132~134 - 4.0(1.0, CHCl,, 25)
Boc-Phe-Leu-0Bzl 10 89 81~83 -24.9(1.0, MeOH, 25)
Boc-Leu-Val-OMe 10 92 146~147 -45.3(1.0, MeOH, 25)
Boc-Leu-Phe-OMe 10 92 80 -29.5(1.0, MeOH, 25)
Boc-Gly-Gly-0OBzl 10 94 79~81 -
Z-Phe-Gly-OBzl 10 92 130~131 -25.2(0.4, MeOH, 25)
Z-Phe-Leu-OMe 10 90 101~103 -25.5(3.1, MeOH, 25)
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o] Az £L& 90~96%9 o]F HEZ ¢
F9tow (Table 4). olv| Al ol AH| 29 F7|o 3
Aglo] 12 B¥E HodFa gJr}. E3} spacer arm
o] e @A 752t wF7EA| 2 spacer arm®] #H
ol7} 7 Afol = ubE Abgol o8 A9 ukdA
W37l dsler[9], vk AP Az A W3iE
A & 7 sldoh =23 7)57)¢ AR AgL g
A feof Fejolmg Fu] opm| k| FAZ} &
E5olE Hslglnh o2 AREL 7579 1
A Ak Alolol| w3 ol spacer arm 7)<
84S vepFa o 23] F d=E 75707}
2R AR AE3 EAsA 4 Zols} & spacer
armel] 9|3} o] ML bead W 7}7to] &g}
W AYA 2] FHo] LoldR)7] wFo] 2 WA
I} & 558 9 F oty A=

42 E

1. Merrifieldd] 21 . 22¢ §A 4§ aminomethyld)
A& e-aminocaproic acidE AE8 ¥ 4 o) 37
vtk f2] opm|ik7|ofo] 25~30% A rirFon,
Boc—group A|A Aol oldE 3 A& & F4 A3}
£ 74 d4& ¥ 1/32 29 5 9

2. Glycine —spacer arm ¥ 21 9] A ¢, &-ami-
nocaproic acid-spacer arm#| A3} 2] A3-g 74
Aol <f 5% e Z A9t}

3. Polystyrene bead 2 H¥ A FA I ami
nomethyl#|21-& ACAE AEH & o = dAvp}
e 3~5%9] {2 opv|:xr|vt ZHasg o)

4. Polystyrene bead 24-€] 24 aminomethyl7| &
EUT ¥ -ACAS 54 AEY A7l Heke]
S =443k spacer arme] Sl HHEH AL ¥4
3ttt

5. Spacer armo] Sl HeFEARL bt
S SRl BAslo] A w15 gEo opld)
ez wEsglon], 2E opn)xAl o xH 29} ul
A7 =S FHE o 103 vho] 89~96%2
Hgo] FASHE § oMy SuHEAY $5AS

RojFgct.
& At

£ dve 191G Ak e A0

sd3he} A4 A 1%, 1993

NES

L)

& AT2 ol FAE ekt wheuieh
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