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1. # B T 38 X & DP-IV A~ S £ & 4051 H,

A-B(A 1)
A+ BA |

}CH: R

X \
N\ (CHq
o
R

n=13X2;
m=0, 1%2;
X=CH; O, S, SO & SO;;
Y = -N;

R=H, CN, CHO % B(OH);; #AH
@EFRAHE, AAFAH 4-10 A BB T IFRKIE M M4 G-
SEEAXE A THEXGB-ABL "

. CH-NH,
@y |
CH-CO-

AT pHle AEE—HAT, RETEESARBPREF/RLRT
B
(b)%Z R=CNH, Ad(@)TZXFETALNTE A BRBERIR
ESEL LEEY 2 _
()3 B % R=CHO & B(OH), B, A H(a) P A2 L Hp-aBti.
2. BAZR 1 89WHMN, XFBASARK, nAd 1, XA CH,
X S; 5B R# CN.
3. & B THBEX DP-IV -S4 A,
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A-B(4 II)

EFBA
/(CH:)}X
Y |
\ _(CHy),
|
R
n=12%2;
m=0, 1&X2;
X = CHZ: 0) S’ SO *&: SOZ;
.Y =-N,

R-H#HCN; A5Y#%E;, #BAH

_ H,N
() >‘ (CH,), -CO-D

cod
l

E P a=1-5;

D = -G-(CH2)p-(Rs)q-Rs3;

G = NH % NMe;

b=1-12; q=0X 1;
Ry~ Z-NH-(CH,)-3 NH-Z-(CHy)-, £F ¢=1-12, A Z=-CO
X CHay; R;= CO;H & X &, CONH,;, CONRsRs, SO;NH,, SO,NRsR;,
OH, ORs, & % 11 A R-F 853 %, NH,, NRsRg, -NHCORs, NH-SO;Rs,
NH-CH(: NRs)NRsRs, B Rsfe R 336t B H #= 1-6 AR T8
KBREFRRERE R R THEEMALHIART —RAL—A
(C3-Cy); A A A (ii)
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H,N
. (CHI):.NRIE
(i)
CO
£ R'=-H & Me,
E = J-(CHz)p-(R4)q-R3>
J=CO, #Ha, b, q0 RsF Rydm()FEZX; A A H(ii)

i H2N>_<R1
?O | QL
R R'-H # Me,
L #(CHy)4-[COL-(CH)p-(Rs)g-Rs, FFr A1, d=1-4, 5+HD, q,
R3$’ R4ﬁﬂ(l)q’ii. '
4. BFERA LK 16§ DP-IV - EEMGFA, Rika:
NEESE-5: 0§ AL:4 5= -

N-(L-3¢ T A& H & B )b ed- 5,
N-(L-3f T-3-5% & W R 861545,
N-(lE-2-R AR T A B K mbek 82,
N-(R-2-REAFRTEAZE I LER,
N-(R-2-R AR T-4-H A & X )ymsix,
N-(B-2-8 AR RAE LS IR,
N-(B-2-BARFEEL AR,
N- % &8 L-3 8 7 4,

L-(N-F 8.3 X # £86)-L- K7 I,
-8 8 8-L- M 8. 7 5,

L-4-5ide B .80 L-Fl £ F 1,
3B AE-L-MEATH,

L-3R & & 0 £ 8t-L-M &, P A,



L] .
.0 [

L- R AAH R8-L-BATH,
L-#8TRAHRE-L-BATHE,
L-#Z&5-L4-BLHATVH,

L-# B AB-3-ALEBATH,

L-3R A Y R B-L4-R MR T i,

L-(N-F &3 % # £.80)-L-4-50 % 1 £ F 4,
L- B R E-L-4-A LA TR,
N-(L-5+ 7 £.8b) 0% T i, |

N-(L-JF % £.8t)-5-5L 2 "2 7 &,

L-7 % fKB8t-L-4- B L WA T H-S, S-=4A4L,
L-7+ % R8-L-4-8 5 B AT K-S-f46,
CN-(1S, 2S-2-RARCEBER)L-BATH,
N-(IR, 2R-2-RAFRTEZRL)-L-HWAFTH,
N-(1S, 2S-2-REAFRKEEEL)-L-HBATH,
N-(1R, 2R-2-8AEFRAEAZEE)-L-MKFH,
N-(1S, 2S2-RAFT4-HEFER)L-BATH,

N-(IR, 2R-2-RAFRT-4-H A B X)) L-BETH, .

N-(1S, 2R2-REARCEZA)-L-HETFH,
N-(1S, 2R2-BA R T-4-HAZA)L-BETFH,
N-(B-2-RARTAZA) LA TR,

N-(1S, 2S2-RAFAEABE)L- WA TR,
N-(1R, 2R-2-2AFXRAED)-L-HA TR,
N-(B-2-8 AR RAEL)yRER-2- M8,

N-(1S, 2S-2-B Az A B E)heR5-2-MEk,
N-(1R, 2R-2-RERTEZE A )E5R-2-M %,
N-(1S, 2S-2-8 AR T-4-F A & H)nbeg 5%-2-M 8,
N-(IR, 2R-2-8E R T-4-F A 3 Kbk i -2- M &,
B E AR FHK.
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N-(N®-(F A B X 7 H)R LA BtAc At 5 %,

N-(N®-(BE P )R A BLRcBt)wbg be,
N-(N®-(3-% & &) X L Bt sb)nb 8 5,

NA(N°-(2-(CF & R) TR ) K A BB SRS,

N-(N®-(2-% TE) X LB BB % 3%,

N-(N°-(5-(F &8 5) K A) X A BBt )R %,
N-(N®-(5-(F X)X A Bb B 8ty od-be,

N-(N®-3-(F &5 )R ) X LA Bo e Bb )45,

N-(N°-(FEZ AT )5 [BL sty %,

N-(N®-(& ¥ %) 5 £ 8o By wé- 12,

N-(N®°-(2-CF 85 X)) TR )5 R B Bh LB 8%,

N-(N®-(3-(FF &5 ) 7 ) 5 5,80 B 8t )yt o8 I,
N-(N®-(3-% % )5 5,50 Bic 86 k.8 42,

N-(N°-(5-CF £ Z 1) XA )5 R 8L B g 1%,
N-(N°®-(5-% /% 35) 5 R Btk Bt )t % 3%,

N-(N®-(2-% TR ) 5 R BB 8w 5,

N-(N®-(7-CF 8.8 %) B K ) B R BL i Bb i 5,
N-(N®-(7-% B 35) 5 8,86 b BE )% 3,
N-(N®-(7-B-(FEEERH)R A KAL) X)) 5 R B8t E 1R,
N-(N®-(6-(5-(F R EA)R AR EE )T A5 R BBy S I,
N-(N°-(6-(5-R KA A EK)TH) 5 R BLH BB 5, |
N-(N°-(7-(3-RARERAZ L) R )5 R BB E 5,
N-(N®-(11-CF &3 1)+ — R )5 £ BB 8 )mb % 3%,

N-(N®-(11-# X+ — R A5 KB B )% 5,

N-(N®-(6-(GF &% £ ) T )5 R BE B 8L )L 8 1R,

N-(N®-(6-%# T %) 5 R BL B Be )% 5%,

N-(N®-(5-(2,2,2- = R LA RAZ X)X )5 [ BB )% I,
N-(N-(5-(2,2, 3,3,4,4,4- R8T A R K) R E) 5 880 B )b B I%,
N-(N°-(5-(6-& & LA KA B )R A )5 KB BB 1%,
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N-(N°-(5-(3-F 2 A A £ R 3 ) KK )5 5B B b)) Lo 12,
N-(N®-(5-(4-F 5 T A RAR L) RE) 5 8B B: BL )b -k,
N-(N®-(5-(=THEEEAE L) R E) S KB B )% I,
N-(N®-(5-(= T A KA ZE B )R A )5 R BL B S IR,
N-(N°-(5-(=F A R A B )R A5 A BB ) B IR,
N-(N°-(4-(F & &) T )5 KB B: bt 52,
N-(N®-(4-3 T )5 [ Bt R Bb ) e,
N-(N°-(5-(LEREE L) RS A B BB )YRE IR,

N-(N®-(6-7 35 T 2X) 5 £ Bt e Bt )b 8- I%,

N-(N®-(5-(% % -1-% 35) X 2 ) 25 R Bt e B )b & 3t

N-(N“-(5-84 T B2k X5 ) 5 KB BL )L 5,
N-(N-(5-(B B A FEE)RE) 5 R BBy % 3%,

N-(N®-(5-(B A & A& X)) R )5 R BE Ak )% 3%,

ON-(N°-(5-(3F T P A R B ) KAL) 5 BB AL )b 5,
N-(N°-(5-G-(F R B A £E) & LR B %) K5 R B H B 5,
N-(N°-(5-3-B L A A KA Z L) RA) 5 K BByt -,
N-(N°-(5-(3-86 5 8 & KA B ) XA ) 5 KB o)k B IR,
N-(N®-(5-(4-8% 5 3 2 8 A5 ) R )5 R BL R AL )& 5,
N-(N®-(5-(1-F vk % -4- 2 £ B L) X 3 ) 5 R B Ji Bb )b B B2,
N-(N°-(5-("h % -4- 25 I E ) XK B £ B e Bt )b &I,
N-(N®-(4-(N-F EEEA-N-G-FEREERERLHALEBE D TH)H AR
Fe BE )b &b,

N-(N°-(4-( 3-8.% AEEREER)T RS KBRS I,
N-(N°-(5-CFEFEB)R )5 R BB RA T I,

N-(N°-(6-5-(FAZ PR ERAZ 2T R) S5 A BL R Bb )L B I,
N-(N®-(6-(5-& RARAZE)TE)H 5 A B EB)oE I,
N-(N®-(5-CF &3 ) K4 )& 5 R 8Lt sh )t % 8%,

N-(N°-(5-% &) 55 K BBty %- %, |

(3S)-3- R -N-(5-# K H)-4- AAK -4-(1-7 B 50 35 T S BL B,
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N-(N°-(8-() # B A AR E R BB F 1) 5 | Btk st)ib 8 b,
N-((2S)-2-R 4 -3-(7-# kB A 8 )ALy %k,
N-(2S)-2-8 A 3-(T-(FREL Em L R X )R E)LER,
N-(N"-(5-% % Bu ) B R 8b) %5,
N-(N®-(5-(P & & %) B 5) 8 fB)HLE %,
N-(N®-(6-& & T 865 )# R8BI,
N-(N°-(4- B2 T B ) HRBRAS,
N-(N®-(4-( & R B R A) T B3R )3 .80 d 3,
N-(N®-(4-( & RFE T BER L) T8 #i £ 8RS IR,
N-(N®-(4-(2, 2, 2-ZRLHBEL) T B )8 K Bt)mE i,
N-(N°-(12-(7-CF A B A R )R B &5 T = ks ) 8 KBty %- 5%,
N-(N®-(12-(7-8& £ B &)+ = st 2 ) # K Bt)wbE 5,
N-(N°-(6-(6-(6-(FABZ AR L) THALTHAL) T E)H &80
w2,
N-(N®-(6-(6-(6-R A T R4 ) T AR T 8L )H BB R IR,
N-(N°-(4-3 T 85 ) 8 R8st 32,
N-(N°-(4-(F .3 %) T b ) #1 £ 8 )5 55,
N-(N®-(7-8.25 & 86 2 ) i R Bk 8 3%,
N-(N°-(8-F.2 F 8L £ )i £ 80 )2 5%,
N-(N®-+ A B8t £ i 58wt 5%,

N-(N®-(7-85 35 & 862K ) Hi R Bb) B 12,
N-(N®-F 7% 8E 2 #1 S BC )b 8 5,
N-(N°-(12- 8 &+ = st ) # -ﬁ.&)%‘ﬁ-)‘fﬂ,
N-(N-QR-(FAZ X R H) LB X)) B R Bt)yHE iR,
N-(N°-3-(FaAZE A 8 5)Ha )M A )t g i,
N-(N°-(4-(CF &3 A £ T B ) # A Bty 8- 52,
N-(N°-(3- R A B X ) # A B )it %%,
N-(N®-(6-(CF & & A R4 TR E ) B KB E I,
N-(N®-(2-16 2 Z 8t ) #i £.80 )L 3%,
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N-(N°-(3-8A A 84 )i £80) %%,
N-(N°-(3-M6 & 7 8t K ) #i R8BI,
N-(N®-(4-36 2 T ®2) #i & B8 IR,
N-(N®-(6-8h 3 T Bt K )b & 86 )b 8- 5¢,
N-(N®-(7- 8.3 K Bt )81 K BL) W R F I,
N-(N°-(8-8. 3 F 8654 ) Hi £ 86 ) W £ 7 I,
N-(0-(2-(5-F KA £ 3)-2-R K & H) 2 K Bb)E I,
N-(0-Q2-(5-CFEE R RA R K)-2-AERK T )L A BB,
N-(0-Q2-(4-(FAZE L) TAEE)-2- AR LA 2 QB 5,
N-(O-2-(4-F T X £ X)-2-AR L) 2 K88 Ix,
N-(O-¥ 2 x KB 5,
N-(0- T 7 R B )5,
N-(O-T 2 % £ BE )8 Ix,
N-(O-(2-(5-% KA R E)-2-84K ¢ H) F A 8B I%,
N-(0-Q2-(5-CFAE )R EEH)-2- 8K TH)H A BRI,
N-(O-2-4-(FEZE B TE L) 2- AR LH) H A BE)yRB L, o
N-(O-(2-(4- T X £ 2%)-2- 8K T ¥ ) % K BL)yB 5.

6. RAEER 1-5 PAE—RGLLSBHEHNEH DP- IV -5
BEHABTHAERA,

7. & DP-IV#HHEGRAEZR 1-5 FPEM—ARCHGED
meY.



] BA +

B& 4 H1 A

X

DP-IV(EC3.4.14.5)A B %A M LA E s, An, @ TE
AEAMEMRKG N- S M KO IR EYRTEFELE R
(Hopsu — Havu, V. K. # Clenner G. G., Histochemie, 1966, 7, 197),
LR x-RRER x - BABYY, L x AETEAEHK, x
~ A BRYL x — % A B B A MO W R

DP-1V /s oH FTrifloidhme ¥, A LR LRI ML
AAefe & P A F F'F (Yaron, A. and Naider, F., Critical Reviews in
Biochem. Mol. Biol. 1993, 28(1),31), AAX % & 2 4% T, X 4t88
LR A 569 CD4A™ & T - %E%k%ﬁéJﬁ?&ErW%
Emppk dit R CD26 £ B X &9,

DP-IVAAR ARG HI AT EHLEAKE, 2%
BT ERAEALL B o REA RSP SR, LKL HFERY
'f"Fm,‘ff']'ﬁD:

(ADERBEE . ERSERARBRAEY T v, DP- IV &
iX 3% 7= (Mattern, T. %, Scand. J. Immunol, 1991, 33, 737), & A &
M, DP-IV # 4l F X DP- IV AR TR H 5 Jdrd o &
B 347 R &) % ¢ T -4m §h 4% 3% 75 (Schon, E ¥, Biol. Chem. Hopper —
Seyler, 1991, 372, 305 #= £ P 8 5 & Lk ),

CARATHE @G ERECARLFEA@mp B T IL-20
S mppigiiie B B E M AR T DP - IV & # (Schon, E.
%, Scand. J. Immunol, 1989, 29, 127), mirdhid T 4 T 95 & B
(boroproline) 45 DP — IV 474! #| (Flentke, G. R. ¥ A, Proce Natl. A-
cad. Sci. USA, 1991, 88, 1556), #% DP — IV ¢ % #| & & T &2, 1248
AHEFHHRARASURC R BANRLE CDA THY @B T >
AIL-2, AW, IRABEHFFALIERATAR R E L

1




% R 7| & & 44k & &£ (Kubota, T. F, Clin. Exp. Immunol, 1992,
89,192), MG A TR BELRAERANL R LET J X DP -
V(44> Tanaka, T ¥ A, Proc. Natl. Acad. Sci. NY. 1993, 90, 4586;
Hegen, M. ¥ A Cell Immun. 1993, 146, 249; Subramanyan, M. F A
J. Immunol. 1993, 150, 25447) .

oA EARADP-IVHEZMRAT A mp b d 55 RHER
BEEE CD45 % 4 (Torimoto, Y ¥ A, J. Immunol, 1991, 147, 2514),
CD4S—DP — IV % 4 7T g4k DP — IV #¢ %) # & 4E & M {2 @ B 4k 51
Mo T CD4S £ T 13 51085 48 RM AR5

(b) # ik, 4% €. & Pasteur Institute R R 7R FI(FF L& F & A.
G.Hovanessian 7 8th Cent. Gardes Meeting, Paris, 25 —27th October
1993 # R & )R, DP-IV R CD4* T @ ¥ HIV-1 4 HIV -2
MEOTFERRERLEY, LWEBHXBLRADP-IV 5K F
gpl20 st 2B E 6 VI MZMER AL TREM V3 IR, £
#Ri& T DP- IV fpdl Rl A RAA e Ivdl AERNmp, T &k
HIV-1 & EMNKE T wmin F, CD26 & ik & 4% M ¥ & (Voll —
Blazque, M ¥, J. Immunol. 1992, 149, 3073), # H &% HIV -1 Tat
%85 DP -1V &4 (Subramaryam, M ¥ A, J. Immunol, 1993, 150,
2544),

(c) i &R\ A X DP—IV £ ik & 45 & & LA fo 77 5| R /2
4m fig &9 5% 4 F ( Johnson, R.C F A, J. Cell, Biol, 1993, 121, 1423) .
s DP-IV EREZGLEES, A LOHREREBY R i ti
o EBEFRERETS,

() THEADP-1IV 5 T fmje & & 49 Bk B £.88 (ADA) R 4 &
(Kameoka, ] ¥ A, Science, 1993, 261, 466), ADA #: % 3l £ A % =
FIKA %% 815 A (SCID), ADA — CD26 48 Z 4F Al 7T 4 SCID 4§ 4
BAEERELE,

(EEF AR ERERLFTR(RAFRAFERGRAGA
BB fmpet, LR DP -1V £ /K-F 3 (Raynaud, F F, 7,
Cell. Physiol, 1992, 151, 378) ,



()AERMIIMRERAAGEE IR T F 255 RAE
(prostatosome) ¥, X DP - IV #FH 5, X 3 % B )RR AT 4L 65 2a pe,
B, e 4 T 4651 & & £ 49 (Vanhoof, G ¥ A, Eur.]. Clin.
Chem. Clin. Biochem, 1992, 30, 333).

(g) AR, DP-IVilRAN-FHELAARKZHAKRRRAR
GIRRK (Pl PHRE, A KEEBHXEA TR LB E/ L FN
S B Bk AR 69 B R ) 89 M BF #= K 75 (Menthein, R ¥ A, Eur. J. Biochem,
1993,214, 829),

(WAEETEAXARAG TR, T L DP -1V /K-F 2= (Cox,S.
W. ¥ A, Arch. Oral. Biol, 1992, 37, 167) .

(NEHFSETHRELNEENBAELEHT,DP- IV AF
3§ m (R A IFEAK)

B ERER T, HXGDP-IVIFHRTEAZHRETA
Ry &M, XA RTHR .

(a) & 4 A, Fldo A BT AP ; i B F 25230 41 7, 30
LEEAAALEANERRLXEMHA, FRERILA RAT,

(b)#r4 HIVHEAN T 44 BB XTARA T His A7
AIDS,

()RS RE, ALRAKRAERAFIREDHRBELSGHH,

(d)&T Rk AteF L&, TR HH,

()¥rH M T NGB HARARBEHFRBEH,

()67 RRATFIRE K 6 &4,

DP — IV # 41 7

EAREY DP-IVEENEF R ARA LRRIGTIR
X I EL T A M (B PHT Bty 4 30 — 90 £-#F) (Bachovchin F,WO
91/16339, October 1991) (£t DP -1V & Ki {E A A& RE B A ) f=
i 3 49 & B k& BE e (Pyrrolidides) &, 2% = 8t % (thiazolides ) (Neu-
bert ¥ A, DD296075 A5, November 1991) (E TR A A ¥ F 3K
(Ki>0.1uM))o AR — KB EHAFTAFHABRLRABBEETH
FANBZALERETRAGHSTHE ST TREEE AR
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AE, ANAFZZES Y DP-IVIFH AI(HA KiEAH 1076 -
107190, CMAANLERTE (1, >24 M), €NNETZREBRE
(1 MAM),

;|

Hit Tz DP-IVERFLEELGHA LA EE G, H
M 2R YT T4 B DP - TV & (Bp - A& A& M 54)
BB kS5 F, a1 &% T AMELRIHA; R
HIV BE A48t ToapSx b B -F(Fl4 IL-2,IL
—6,7- INF) 89k #l, FMR B G MEg 47+ St BBz & it
£,
30|

ZZdm RO WEERH KRG, KR TNEEX FHE A
ZAERAOMEE O A H KR, TSI S SR L4 2 DP
— IV 638 M A0 4E, 1200 K 6 4 56 AKBE 49 35 M S5 4219 o B dp 3] 45T
TWUELE DP—IVAG LY A CRAAKGE S, ZLEHT L
Frin [ &b Bl ek B, 42 % #F T 1L DP — IV 5 (i) CD45 (ii)
HIV -1 4% gp120V3 F)Fmpp R OREZTSGVEAST T @
BRE AERA TR AL TR L Ciiatkeda Z 4
Ao - |
2: |

o aAHY R L PHANAT AFE MRS DP - IV ¥4
FELBAPAREAGEEABR AL O MBLE SR K, K_B®
TR M 5 E A DP — IV HF # B4 3o 5l S B0 fe{ath 45 & 2] DP -
IVAG ZR2 - BATEAF [ hARMERETREIEA
P |
ARPRLEDP-IVHNGIEZGIHA, HAELXAH .




e—A-B

AB(H 14D & - G4
\e-——A-B
£+ BA /(CHﬁ;x n=1#&82
Y I m=0, L& 2

N\  (cHy = X=CHy0.5,50,50,,

CII*I’ NHENR, 4R = 44tk L C— Coh

R

AB5Y e, |

—Y=-N,-CH#X=C(% A#-COXd& CH=X CF=®RA
)5

R=H,CH,CHO, B(OH),,C=C-R, #, CH=N-Rg;

R,=H, F, &4 % % (C, — C¢), CN, NO,, ORy, CO;Rg 3 CORy;

Ry = % &, OH, ORy, OCORy # OBn;

Ro= &I X (C,—Ce); A AT RETA 0 XA e

AbEMEBT BES T RGVARLESHWTELENGHI .
m 144

(a)R=H

AR HIFRKIEL EME (Fldo Cy — Crpy LIRAIIN) Y o
ALEBITTY o A8, AP TR KBHRMBAIFRTUSH
A EEARRTF Fle L-FO AW A, L- FRLEE AR, L-
+ AR H & B, L —Jker W &8

£

AATHE KB ABE

T

7’£CI-I-CO-

EFp=1-6EFLTUE—RENERFRKHE CH, £,
TR(a)F afe B ABEARTUANRFT LT iafedt, Fliv



NH,
(L,
H,N CO- |

TRE—ANREANARRT,

(b)R=CN;C=C-R; # CH=N-R,

Ade (PR, AZFITUMEH EZIBEMEBEY Lo~
B R B, Flde Ile F74L1% 2],

(¢)R=CHO # B(OH),

AR ERG)PHAXG - ABE, FEGA-BREMWEAE
R, T E MBI ERG - ABAETEHEHREFT S FHAFRML, £
44 (c) P, B(OH), T vt X M B85 69 7 X A &, Hldo

A M KT R TG, THEH SR EMEL,
wm T1Le %%

£+ R=H,CN,C=C-R; & CH=N-Rs, A ZHH* A FE &
Bego- AEABHTAWD AP TRHERBAFAFHEASHA R, £AAL
Abéhket, ATURETH=Z AL ALY,

H,N H,N
(i)
>- (CH)=CO-D 4 >~ (CHy), -$0,-D!
co cd

N [

E¥ a=1-5D=G- (CHy), — (Ry)y — R3;G=0, NH &
NMe;

b=0-12;q=0-35;

D! =D(G#0)



R,=Z-NH-(CH;).- % NH-Z—-(CH,). - £ ¥ c=1-12 #
H Z=CO0,CH, & SO,; # £

R; = CO,H & A 85 [ #l4v, EATIRAIE £, AR A X FRE(C, -
Co) B F R F k(S K6 LK, £X%IHK) 6 E]; CONHy;
CONHNH,; CONRsRg ; CONHNRsRg; PO H( X 3 88, #1 4= & COH
T AT & X 49); SOsH; SOZNHZ;SOZNRSRG;OH;ORs;%gi%%g
(Fl4o 5 &K 6 A3, LRXRF) [ RAGFERXAFE, ARA
% {Kki% B F,Cl I, Br, OH, ORs, NO,, SOsH, SO,NH;, SO;NRsRs,
NH,, NRsRs, CO;Rs, CF3;, CN, CONH,, CONRsRs, NHCO;Rs, CH
(= NRs) NRsRg, NH — CH( = NRs) NRsRs #= Rs]; NH;; NRsRg;
NHCO,Rs; NHSO,NRsRq; NHCORs; NH — SO,Rs; NH — CH( =
NRs)NRsRg; NHCONRsRg; # (T Wil it Bk st A B H 4k 5 L g 42);
CO- A4 B(FE - NH, &4)H4 A FILBZR,NHCO- &
4% R NHCS- & £ 4,

LR Ry X F, “BARETH E RMKEE, A L Rs 7 R
ik Hiegk At A(FLEENRTF), F &, #
FhFer it X(FRLE I NMRFIRAE R o Rg —REST—N
(G -GC)o

H,N H,N
(i) >7 (CHy),NR'E >_CN-E
co &, co

| l

L R'=H,M;ReTRESMRRT;
E=J-(CH;)y — (R4)q—R3;]=CO, CH; & 8O,; B a, b, q, R
frh R4 -ﬁw(i)cF/r‘{Xo '

e HZN Rz H’)N
(i) E B
A, : oL
CO OL cO

| |



£F R2=H & Me; FLTRA—MNRENRRT;

L=(CH,)q— [COlr— (CH;), — (Ry)q— Ry & (CHy), — NR! -
(CHz)b- (R4)q—R3;

r=0%1;d=0-4;e=2-4;%Hb,q,R3 = Ry (1)) T L X,
24l

i Te4hd T 5l X=X

e—— A-B

m/
\e——A-B

£+ w=CH,, O,NH, CO,S, SO,, X % & NMe # B, Tk =34,

e = CH,, O, NH, CO, S, SO, X & & NMe.

Xk ot R ARG Ak, CNMTHREA LR XWEM B
gy, ATEOETEIEMG), DRG], BAZHERLT, &
MNAEFARE P RSER, AL BERE -FEAHFETH LT AR
ERle—w—e]R#¥, TURA o, L, A c E 42 —RMREIE
BANA-BH,;a8; XA, TUREEA ¢, s, o FHEEH
A-B &5,

B e-—w-—cHMHARMRERF LIETE, Flie NH - CO -
NH,CO-NH-CO-,S0, —NMe - SO;; # FRAABRE LA AR M
T OERGEME LR, Fldo —NH-NH-NH-, TieOH¥R
EHREFTET P,

AUl ARG ILLEBT, AREFT ALY -CH, - £
TUE Lkt e FHF M, Al -0- K&, # L ¥Fm* DP -
IV 8534 4E R Xk 4 E M, 4 — CONHCH,CH,NHCO % #! 4y X H)
(4o R A4 4)ET R aflde T XL H K%,

-CO-N N-CO-
/



H—FH, A TFa ], IRl FErohms, ETEEANE
OBRRAETAE AR Y OBRR (Al R DP)RTUS C 4
GBIE AW E T FHARKA Flde.

i

-CO-N R -CO-C— . CF=C< . -CH;-N

AN
CH=C< -CS-N< KA,

X b AKX 89 K] AL A 8,
4 s

AWRA XL A DP~IV(HF M&E, Copenhagen, DenmarK)
WA 91 E 4, #1R %% K4 Ala— Pro— AFC(Km0.8uM) )
A DP~1V &34, M NEZARETHUL, L4650
e W (& %A% 0.4ml) & 4 Hepes Na 83.3mM, EDTA 1. 67mM,
BSA 1. 5mg/ml, PH7.8, DP ~ IV 25,U/ml, 47 4] # ( & PH4.0 &
10mM BaBE 3k ¥+ ), Wit R4 T4 B # B4 30 £/ 12 % — ik b %
7554, RREE 395nm, & $## K 450nm. #) A Dixon % Bk
R A2 Kifh,
ws

F1-8FPERT IS2MEAOHWG T, L EHEMN TR &
MERHEFT AR L BmY, B FABARLABI /A S
AR, F L A4 HPLC £ MK % 4 ; @it HNMR £ 5
KPNA F R PRy 4t

.9 B AT R B 4 £ A &g J0 5] KR % M AT AT 5] 49 % DP—
IV é5 %43 Ki i,




£ 1

4n 1(a) 49 5% A6 H]
X\
( ()
N
ra
A R
. it H18  FAB Jf
No. A X R n »F A s ,}ﬁ?&
Mal. Wt. [M+H]*
1 ] CH, H 1 CyHeN,0 196.2 197.2
H,N .
o
. CHy, H 1 CyuHuN0 210.2 211.2
H,N
@)
H,N
O
4 CH, H 1 CyHagN,O 208.2 209.2
H,N
@]
5 '_
cis CH, H 1 CyHypNO 196.1 197.2

10



No. A X A HF X it H 4 FAB Jf +#
Mcl. ‘Wt [M+HJ*+
NH, lO
‘\\J\
6 : CH, H CHxN,Q 166.1 197.2
trans
NH, O
} R
trans CH, CyyHgNQ 194.1 195.2
NH, O
8 Q£
trans CH, CgHgN0 182.1 183.2
NH, O
9 CH, H CH4NO 1€0.1 191.2
NH,
10 CH, H C3Ha4N,0 224.2 225.2
trans

i



k2 8 1(b) 44 55

A
No. A « o al A oF& HHML FABR#
Mel. W, [M+H]*
1 H-lle CH, 1 H GCN CyHeN,O 2093 210.2
13 H-Pro CH, 1 H CN C,HN;0 193.1 194.1
(s
14 HN CH, 1 H CN CgH,,N,0S 2111 212.2
0
S
15 HN‘%/ CH, 1 H CN CgHiN,08 2114 212.2
o)
16 CH, 1 H CN CuHyN,O 2852 236.3
H,N
0
17 CH, 1 H CN CpHgN,0 2212 2222
H,N
0

2



44 FAB f
No. A X R R HFX \B
Mal. Wt. (M+HI*
18 N CH, H CN CyHigN4,0O 209.2 210.2
-2.'
0
19 H-lle S H CN  Cy,H,,N;OS 227 1 228.1
20 H-lle S CN  H  CyH;N,0S 227 1 228.1
21 S H CN  C,HgN,0S 2531 254.1
H,N
0
22 H-lys(Z) S H CN  CugHpuuNOsS 3762 a77.2
23 S H CN CyH;N,0S 2391 240.2
H,N
o
24 H-lle 0 H CN  CyuH;Nj0, 2114 2122
25 H-lle CH, H CN  CyH,;N 0 2232 2242
% H-lle s H CN  CyHN,0S 2411 242.1
7 H-lie S0, H CN  CyH;Ns0,S 2591 260.1
28 H-lle - s"wio” H ON  CigHpN,0,8 243 244.1
2 H-lle S Tol H CN  C,HN;0,S 2431 2442

13



48 FAB Jr#

No. A X n R' R HF X
Mel. Wt, [M+H]*
NH, O
31 v CH, 1 CN  CyHgN;O 221.2 2222
NH, ©
N
32 Q CH, 1 H CN  CyuH;;N©O 207.2 208.2
NH,
0
33 G)k CH, H CN G, H N, O 2072 208.2
“NH,
A Y CH, H CN  C3H{3N50 2191 220.1
NH, O
35 an/ CH, H CN CiHipN,O 21911 220.1
NH, O

4



FAB Jii

M+HT*

NH

NH

CH,

CH,

CN

CN

15

C 12H |7N‘JO

222.2

2201



A3 18 1(c) 49 52564

_ WHH{E FAB Gt -
No. A X R n »F X
Mol. ‘W, [M+H]*
38 ; ’ﬂ/ CH, CHO 1 CpoHgN,0, 2242 2252
NH, O -
a9 H,NQ"n/ CH, CHO 1 C,HgN,C, 2102 211.2
0
40 HzN\‘ 7\1/ CH, CHO 1 CyH;N,O, 210.2 211.2
o)
CH, B 1 CyHyuBN,O, 3603 361.3
CH, B" 1 CyuHyBN,0; 3743 375.1
CH, B" 1 CyuHyBN,O5 3743 375.1
CH, B 1 CyHyxBN,O; 3723 373.3

[6
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itH#48  FAB i

No. A X R n AT A |
- Mol. Wt.  [MaHp*
.\\NHZ
45 CH, B 1 CyHyBN,0; 3723 373.3
0
0
. -8
8 = ~
0

17

ac



e ~e - rfrem

4 UG & A

Q
e
(CH, ), XS
O
N
H,N A
O
. H{L FAB f#
No. n Q X m R #TX
Mal. Wt. [M+HF
46 1 -CONHCH,CO,Bn CH, 1 H CpHzN0, 3332 334.2
49 1 -CONH(CH,),CO,Bn CH, 1 H CHuN0, 3472 348.2
50 1 -CONH(CH,),CO,H CH, 1 H G HeNO, 257.1 258.2
52 1 -CONH(CH,)sCOH CH, 1 H CuHuN,0, 2992 300.2
54 2 -CONHCH,COBn CH, 1 H C,HuN:O, 3472 348.2
56 2 -CONH(CH,),COBn CH, 1 H CgHyN,O, 3612 362.3
57 2 -CONH(CH,),CO,8n CH, 1 H CyHgN;O, 375.2 376.3
58 2 -CONH(CHn,COH CH, 1 H CuHxN,Q,  285% 286.2

18
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it#{8 FAB )ﬁ-;g

No. Q X R 55 X
Mci, Wt [MeH]*
59 -CONH(CH,)sCO,8n  CH, H  CxpHyN;0, 403.3 404.3
60 -CONH(CH,)sCO,H  CH, H  CysHpN50, 313.2 3142
64 -CONH(CH,);CONH-  CH, H  CogHasNsOs 531.3 532.3
(CH),NHZ
(CH,)sCO,BA
66 -CONH(CH,)sCONH-  CH, H  CpHuoN4Os 440.3 4413
(CH,)sCOLH
67 CONH(CH,),CONH-  CH, H  CaxgHxNsOs 397.3 398.3
(CH,)aNH,
69 -CONH(CH,){,CO,H  CH, H  CoHxNiO, 397.3 398.3
70 CONH(CH,}¢CO,Bn  CH, H  CuHasNa0, 4173 4183
71 CONH(CHp)sCOH  CH, H  CigHaMNaOs 327.2 328.2
CH,CF,

19



it H{L FAB fii#

No. n Q X R 2T A
Mol. Wt. [M+HI+
73 2 -CONH(CH,);CONH- CH, H  CigHxFNO, 4942 4952
(CH,)gOH
75 2 -CONH(CH,);CONH- CH, H  CoeHiN.O, 430.3 431.2
(CH,);Ph
76 2 -CONH(CH,)sCONH- CH, H  CagHigN.O4 4443 4452
(CH,)4Ph
77 2 -CONH(CH,)CON-  CH, H  CyHuN,0, 4243 425.3
("Bu),
78 2  -CONH(CH,)sCON-  CH, H  CyyHgoN,Os 480.4 481.4
("Hx),
79 2 -CONH(CH,}CONH- CH, H  CyHyN,Og 402.3 403.4
CH,Ph
80 2 -CONH(CH,,COBn CH, H  CyyHgNaO, 389.2 390.3
CH,CH,
83 2  -CONH(CH,)sOH  CH, H  CysHagN4O; 299.2 300.3
84 2 -CONH(CH,);CO-1-Pip CH, H  CyHgNO; 3803 381.4

10



| i . HEML FABR#
No. n Q X m < T A ,
Meci. Wt <. JM+RHE

g6 2 -CONH(CHz)sCONH- CH, CogHagN4O5 4324 453.5
(CH;)gCH4

g7 2 ~CONPCHILONR- oy CopHaaN404 4103 411.4
(CH,)gCH4

88 2 -CONH(CH,);CONH- CH, € HiN.O5 408.3 409.4
CH,Ch

g 2 -CONH(CHZ)SCONH- CH, CeeHuNsOs £03.3 504.4
(CH,);NHZ

90 2 -CONH(CH,)sCONH- CH, C,gHasNsO4 368.3 3703
{CHo)4NH,
(CHz)S'Gua
Ph{4-SO,H)
Pip(1-8n)

94 2 -CONH(CH,)sCONH-  CHj CogHa7NsO4 395.3 396.3
4-Pip

95 2 -CONH(CHZ)AN(Z)- CH, anHastos 585.3 596.3
(CHy)aNHZ
(CH,)aNH,

2|



. 1 FAB Ji #
Ne n Q X m R ST A THAL ]ﬁ"kﬁ
Mol. Wt [M+H]+
97 2 -CONH(CH,)sCO,Bn CH, 1 CN CyHypN,Oy 428.3 429.3
98 3 -CONH(CH,);CONH- CH, 1 H  CyHgNOs 544.4 545.2
(CH,)sCO,Bn
102 2 -SO,NH(CH,)sCOH CH, 1 H  CyHyNiOsS 349.2 350.2
OH
* OoH
G NH ©
/Ls

22
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A5 I3 &) 5
NHQ
7
(CHz)n X\
| (O
N—‘&
HZNW R
o
X H  FAB i
No. n Q X m R »F X
Mol. Wt. [M+H]*
106 3 -CO(CH,),COH  CH, H  CygHerN304 313.2 3143
107 3 -CO(CH,),CO,Me  CH, H  CugHuNaO4 327.2 328.3
108 4 CO(CHp)sNH,  CH, H  CygHaaMNiO, 312.3 313.3
109 4 -CO(CH,)sNH,  CH, H  CyHupNO, 284.2 285.2
110 4 -CO(CH,);NHSO,Pfp CH, H CpHyFsNOS 5142 515.2
111 4 -CO{(CH,),NHCOPlp CH, H  CyHgFsNOs 478.2 479.2
112 4  -CO(CH,)NHSO,- CH, H  CigHeFaN0,S 4302 4313
CH,CF,
113 4 -CO(CHp)NHCO-  CH, H  CyHgNsOs 657.5 658.6
(CH)gNHZ |
CO(CH,)gNH,

23



L] [ an seae

s
"
+
L]
-]

” oo

“no

it H 46 FAB i

No. n - Q X m R 5T X
' Mol. W, [M+H]*+
(CH,)sNHCO(CH,)s.
NHZ
116 4 -CO(CH)gNHCO- CH, 1 H  CyHeNO, 538 4 539.4
(CH,)sNHCO(CH )s-
NH,
119 4 CO(CH)NH,  CH, 1 H  CyHaN,O, 326.3 3273
120 4 -CO(CHyNH,  CH, 1 H  CygHygNO, 340.3 341.3
121 4 COCH ) gMe  CHy 1 H  CogHesNiOp 465.4 466.4
122 4  -CO(CHpgGua  CH, 1 H  CygHyNsO, 368.3 369.3
123 4 -SO,CH,),CH; CH, 1 H  GCugHyNs05S 375.3 376.3
124 4  -CO(CH)NH, CH, 1 H  CxuHuNO, 396.4 3974
125 4 -COGH,NHZ CH, 1 H  CxHypNO, - 3902 391.3
126 4 CO(CHy),NHZ ~ CH, 1 H CayHaaMNO4 404.2 4053
127 4 COCH;NHZ  CH, 1 H  CxHuNO, 4183 419.3

24



o a . - n 5FKx THE. FABEH
“Mol. Wt. [M_:_Hl+
129 CO(CH,)NHZ  CH, H  CpHagN.O, 446.3 447.4
130 _COCH,-Gua CH, H  C3HuNgO, 298.2 2593
131 CO(CHNH,  CH, H  CHxsNO, 270.2 2713
132 CO(CH,),-Gua  CH, H  CiHygNeO, 312.2 3133
133 CO(CH,)3-Gua  CH, H  CsHeNeO; 126.3 3273
134 -CO(CH,)5-Gua  CH, H  CHeNO, 354.3 3553
135 CO(CH,)gNH,  CH, CN  C gHNsO, 3513 352.4
136 CO(CH;NH,  CH, CN  CioHasNsO; 365.3 366.3

25



A6 4 IIGDE 52 56,47

cc

B

L] oacs
e

[ANS-X R J

oe

R R
XS
(¢ On
N—‘k
H,N Y
@)
. itH4E - FAB i
No. R R X n Y &#FX
Mol. Wt. [M+H]*
137 H  -OCH,CONH(CHp)s CH, 1 H CygHgpN;O5 3292 330.3
CO,H
138 H  -OCH,CONH(CH,)s- CH, 1 H CpHyNOs 4193 420.3
CO,8n
CO,Bn
140 H  -OCH,CONH(CH,);- CH, 1 H CyHagNiOs 3152 316.3
CO,H
141 CHj -OCH, CH, 1 H  CgHgNy0y 186.1 187.2
142 CH, -OC,Hs CH, 1 H CyHygNy0; 2001 201.2
143 CH, O(CHp)sCHy  CH, 1 H CyHpN0, 2562 2573
144 CH, -OCH,CONH(CHp)s- CH; 1 H CypHysN3Os 4333 434.3
COZBH

COH

26



it#48 FAB i

No. R R! X n Y HFX
Mol. Wt (M+H]*
146 CH, -OCH,CONH(CHp)- CH, 1 H CyupHgNiOs 4192 420.3
COZBH
147 CH, -OCH,CONH(CH,),;- CH, 1 H CysHyN;Os 3292 330.3

CO,H

27



£ 7 w1 &9 KA

e cc

. it HA4A FAB i
N kel TR Mol. Wt. . [M+H+
Qs NH(CH,) ;NH~ _-0
614.4 615.4

148 Q Q CapHsiNgO,
N N
HN CN HN CN
o Q

28



#* 8
Awis e T FHAA G S A—B 69K T Kb

it H 1L  FAB i

No. A-B /\-f- ‘\‘
o) L
: Mol. Wt M+H*

149 \/& CyyHayN 167.2 168.2
150 \/&C“ C 1gHoN, 192.2 193.2

|
NH,
|
NH,
'I’
151 \J\? CN CHaNy 1922 193.2
NH,

152 O CioHmN,S  200.1 201.2
N

H_N

29



< NoOC#
R

Tae

>0

_51 9 # DP—IV é5i& M Ki {6

No. K.

1.5x 107
1.8x 107
97 5.0x 109
110 2.5x 107
136 1.7x 108
143 9.4 x 107

150 1.7x 1098
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B#ATE LAWY —IHET K

&1

4 E. Schon ¥ A_f& Biol. Chem. Hoppe —Seylar, 1991,372,305—311 ¥

T 453k 64 — AR i 42, T VL4 B ix i &4 .

* 2
(a) R: -CN
X.
-0,
Boc-A-OH. + HN NH;
)
X,
POC, O,
__——‘—+
A
o v
X=S§ lmCPBA
(CIJ),
X,
" (n
Boc-A-N
oc —KCN
H+
(?)y
X.
¢ Ohn
H—A-N——K
CN

3]

Boc-A-N——'\CN ———> H-A-

. X

PyBop ( (O
Boc-A-N NH,

CH,Cl,

Et3N O

X.
H+ ()n
CN



(b) R: -CH=NPh

. X,
" On CH,Cl, " On
Boc-A-ONSu + HN—L_ OH ———> Boc-A-N —L\ _OH

(" O
—M—F- Boc-A-N ’_JYO
CH,Cl,
H
(D
X X.
) O
PhNH O o+
O — —» Boc:A-N—N__ wn H-A-N —\__ -
7 X
OR!
(¢) R: CH=N"
%0 o
R!ONH,. HC! " H -
O oo —myoor T AN TN o
(I
For RI =-Ac
Py, Ac,0 (" On H
————— Boc-A- —— H-A-N
@ e BocAN —\ =\ _0ac —\:N-—OAC
®R!=H)
(d) R= -C=CR
| : O N ¢ On
Ph,yP, CBry ( (i) "BuLi
————» Boc-A-N __ Br ———— H-AN _
(I) Zn, CH2C12 —J\__<B (ii) "R+" —\_—_ C-R
T i HY
07 % W. W. Bachovehin % A # J. Biol. Chem. ,
@ R= B 1990, 965, 3738 — 3743 T ATk 897k H &
X,
H+ ( ()“

= -A-
& R=CcHO @® —— H N——kCHO
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£ 4 (W,P=R4FL ;PP =g meg R P AR 6 L B

@ R=CN
o) o
I
(n TOP j\rNHZ
OH
BOC-N)\( 0 Boc-! w’l\r
H -
O PYBOP. CHICI-A, E[3N
0 K% P
(i) HONSu, WSCD
o o
NH(CHy) p2 ) H,N(CHy. P! ONSu
( T wREE, B K
P! z¢ 5 pz  Boc- \‘ NH,
POCI, (T
aSkac
0 0
NH(CHz),,,P2 NH(CHﬂmP
( H+ o, ()n
Boc- N/l\rr j\ HZN/k”— j\
sozc1 - _SO;NH(CHp-P?
(Ja X
/HT' g —\L () Ba (CHP' /H]_ g _l
b) Boc-N Boc-N N
(b} Boc: R () dwREE,H H g R
‘PrERAP
™ do b TSR

B G. Luisi % A% Tet. Lett. , 1993, 34,2391—2392 P 6§77 ik %l £(1V),
© R=H,#4i | LapRa LR 5 EFR.
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e on - nao ance
" - ~- _—

A5
(a) R=CN

X
_NHW g _
(h HN NH,
OH I (
BOC'N — Boe- N N-_Hz
H

PyBop, CH,Cl,, Et;N

0
_NHCO(CHy)P
( )n 1
(i) Remove W o
o = Boc \e NH,
(W) P(CHz)m/LkONSu
(P(CHz)mSOzG ) G wREE.HKP
i+ 8 kB B A P
S (it) POCly, vrtw
u*vé
Y
\FHCO(CHZ),,,PI

e
lHJ,

_NHCO(CHp)rP !
(n X
)\rr 1
H,N N -
CN
0 )

o) R=H, %% 1 AR LRF REH.
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A6 BIA 5 KAP MR T &, B V)4 EVD

R OW R OH
0
OH 7
(a) Boc-N ———> BocN N—
1 | 1 Y
o) o)
(V) VD)
(i) NaH
(ii) R'-Br
(i) HY
Y
R OR!
X
(O
H,N N—-'\Y
o)
Y = H, CN. ‘C=Nph1
-C=NOR!, -C=CR?
o)
Ao,
) R. O
X
(i) NaH " On
® VD — Sen Boel N —N,
(i) Br/}r H 0
8]
0
HJ\NH(CHQJWP
(i) LiOH,H,0 = & % R_ .O
> X
(i)’ H,N(CH,)P, PyBop (n
(iif) HF HoN N—N,
o)
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£ 7  ETF LB ERAEARE SLACH BLRAP £ SIRAE

CJ
ONSu

“%(

0.5 R4 ¥
H,N(CHy) o NH,

O
0

On
BocNH /[w— Q\(
Boc-N
H @)
0

(i) POCls;, =hwg
(i) HY

O

)J— NH(CHz)nNH On

HlNJ\h q )\r Q\

6



A 8

R
(a) Boc-N’lY * R
H 9] PPh3 Emb
NH,

NH-Boc
[ X 0
Boc- N/Kn/ |
@ mu R
NH-Boc
(i) (Et0),POCN
LiCN, DMF | CN H* l CN
(i) Sml,, THF, R R
BuQH ‘
NH-BOC N-Hz

48 K. Clausen ¥ A_fi Tetrahedron 1981,37, 3635—23639 P 5k 49
ik & AR B . B B8 AR A, TR AR vEBRIEEWETF
3k ( A. F. Spatola in“ Chemistry and biochemistry of Amino Acids, Pep-
tides and proteins” , Vol. III, B. Weinstein Ed. , Marcal Dekker, New

York,1983,P. 267)
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H R 5P KR
K1 2-(s)-RE-1-FRZABE®EI(11)

H-an

CN

. B =% &K CHk™E H- ProNH, - HCl(225mg, 1. Smmol) & &
7k CH,CL(15cm®) ¢4 P HE K PHHE 9, ARTRT, —Kkmm
A BoclleONSu # 32 8 40 #5416 1 8, Hix AR Fai7cH 7%
KA E A, B E A% A LB (60cm’) & 0. 3N KHSO, &
% (10em?®) Z 14 98, 484 NaCHO; & i (10cm®), 7 (10cm?) #o
R (Sem®) i — F AR E, WiEkFIR(NapSO) # AWM ET
Eh, WLt EdaiRie, Aok CBUBEE(10:90-0:100)%
B, 7% 2] 301mg(92 % ) BoclleProNH, &9 A &7, %,

'H NMR (CDCl,), & (ppm); 6.90 (1H, br.s); 5.51 (1H, br.s); 5.18 (1H, d. T = 9.6 Hz);
4,62 (1H, dd, J = 2.6, 7.0 Hz), 429 (1H,dd, ] = 8.4, 9.2 Hz); 3.79 - 3.58 (2H, m); 2.36
(1H, m); 2.09 - 1.57 (SH, m); 1.43 (9H, s); 1.17 (1H, m); 0.95 GH, d, ] = 6.6 Hz);
0.90 (3H,t, ] =7.3 Hz).

AEAAT, ¥k (84mg, 1.24mmol) 7o X BoclleProNH, & £
Kekwz (10em’) 8 ¥, & & 27 POCI; (0. 25cm?, 2. 48mmol) Z
A, BEEAHE -35C, £ -30T—20C 206, ¥ BN 60 5
. RERRARERARBLSEERFHEN(ER), 53] 180mg
(94%)2—(s) - RAE-1-[N-(RTAEHZ L) FZABRL st
e & KA,

IH NMR (CDCly), 5 (ppm); 5.14 (1H, d, J = 9.2 Hz); 4.80 (1H, dd, I = 2.6, 7.1 Hz);
422 (1H,dd, J =729, 9.1 Hz); 3.81 (I1H, m), 3.71 KIH, m), 2.30 - 2.12 (4H, m); 1.75
(1H, m); 1.60 (1H, m); 1.42 (94, s); 1.19 (1H, m); 0.97 (3H, d, ] = 6.9 Hz); 0.91 (3H,
t,J =7.3 Hz).

13 NMR (CDCly), & (ppm); 1717, 155.6, 118.0,-79.6, 56.0, 46.5, 46.0, 37.8, 29.6,
28.1,25.0,24.2, 15.2, 10.9. '
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Bt EZRUB—RBEE 60 4P FRA ., KEKTERF
Ak FiE, 125 60mg 2 - (s) — Rt -1 - F 2 AB gk (11)4y
& &, F B4k, )

FAB i .t H 45 209.3, R E(M+H) " =210.2,

‘H NMR (D,0), § (ppm); 4.3 (1H, m): 3.64 (IH,d, J =56 Hz); 3.16 2H, m); 1.86 -

.48 (SH, m); 0.98 (1H, m); 0.68 (1H, m); 0.51 (3H, d, ] = 6.9 Ez); 038 (3H. 1, ] = 7.3
Hz).

PNMR (D;0), § (ppm); 169.7, 1197, 57.3, 48.6, 48.1, 36.9, 30.2, 25.8, 24.5. 15.4.
11.5.

44 2 H- Glu[ NH(CH,),CONH(CH,);NHZ ]t "% % 8t k= (64)

o_ NH(CH,),CONH(CH,);NHZ

H,N

#= B & X LB N BocGlu (OH) w7 ¥% B % ( Pyrrolidide)
(193mg, 0. 64mmol) #= PyBop(500mg, 0. 96mmol) & CH,Cl(6cm’)
R T, B PHIAE 9, HHESHHE, A 8- A4 -
=5 ¥ 85 (220mg, 0. 77mmol) & CH,Cl, (Sem?®) ¥ #9i5 k., AE &
T, R 2oMBEH 16 P, BEAM 1 FFRGIFET HLERLR
S, BHE LK ERTHELEN(1% —3% PH/UBE L), 7 2
344mg(99% YBocGlu[ NH(CH, ),CO,B, -3 BLik #9 £ & Bl 4%,

) I=
IH NMR (CDCly), & (ppm); 7.35 (5H, 5); 6.63 (1H, br.t, | = 6.7 Hz); 5.65 (1. 4, ;
8.3 Hz): .11 (2H, s); 4.36 (1H, dt, T = 2.6, 8.9 Hz); 3.55 - 3.20 (6H. m); 2.34 (2H, ;
73 Hz): 2.26 (2H, dd, J = 56, 7.3 Hz); 2.11 - 1.48 (10H, m); 1.43 9H, s); 1.32 -

39



1.27 (6H, m).
¥ £ 468 N BocGlu[ NH(CH,;),CO,Bn ] #tk 7% %% B¢ i% (230mg,
0.43mmol) A4 10% %2/ 5% (50mg) 49 LR L &G (10em?®) P 695 i F o
90 545, ARATHAELEE, HFirridai £ AR EFHE
I E R, %2 187mg(98% ) 4 BocGlu[ NH(CH,);CO,H ] 7& 3% Bt A%
A& mK,
¥=— R &L LR MmN BocGlu[ NH (CH,; ),CO.H ] mit =& 4% Bt i%
(125mg, 0.28mmol ) #= PyBop(221mg, 0.43mmol) & CH,Cl,( 10cm®)
R P, xR PHRE 9, #5456, — RN IZINH
(CH,);NH, - HC1(90mg, 0. 37mmol ) #= — & & & L& (38mg, 0.37
mmol ) #978 R ME R BEH 18 B, KRB HEBRAF | TR eIRAES
AL, BRSESHFHEN (2% - 15% FPEH/LELE), 57
151mg(85% ) BocGlu[ NH(CH, );CONH (CH, );NHZ ] vt %% %% 8% i 49
A& aKib,
'H NMR (CDCly), & (ppm); 7.35 (5H. s); 6.60 (1H, br.t. J = 7.2 Hz); 6.14 (1H, br.t, J
= 7.2 Hz); 5.63 (1H, d, T = 8.3 Hz); 539 (1H, br.t, J = 3.6 Hz); 5.10 (ZH, s); 4.38 (1H,

dt, J=2.3,92Hz); 3.52 -3.13 (10H, m); 226 QH, , J =69 Hz); 2.17 QH, t, I = 7.6
Hz); 1.98 - 1.48 (12H, m); 1.44 (9H, s); 1.38 - 1.23 (6H, m).

¥ BocGlu[ NH(CH,),;CONH (CH,);NHZ ] =t."& ¥% % f% (14mg,
0.022mmol) & 4N HCl/ &% F a9 x4 45 5-#F, HiEMER
HEEEEZMAENKTD, TR A AF TR, 52 13mg H—Glu[NH
(CH,);CONH(CH, );NHZ ]#t & 3z Btix (64) 6§ L& K 44,

FAB i # .t 815 531.3, £ A{E(M+H) " =532.3,
%#% 3 H-Lys[CO(CH;);NHSO,Pfp]wt=& % 8. 5% (110)
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Hy¥

# ZNH(CH2)3C%2NSu(570mg, 1.7mmol) — & X 1 - [N -
(AT & 28 L) H A8k & %% (745mg, 2 . 2mmol) & A7k CH,ClL,
BEav, A_RELURKEPHIAEI FKHREHEH 60 55,
BEANERABEET AN | TRGIFEFEREELE, 425
(100% 86 LBS — 15% P 8/ L8 L8%), F 2! 620mg(68% )BocLys
[CO(CH, ) NHZ ] 7% %5 Bt IE . '

'H NMR (CDCly), § (ppm); 7.42 (SH. s); 6.31 (1H, br.t, J = 6.5 Hz); 5.58 (1H, d, ] =
8.9 Hz): 5.39 (1H, br.t, J = 6.9 Hz); 5.17 (2H, s); 4.44 (1H, m); 3.72 - 3.20 8H. m);
229 (2H, t, 7 =7.3 Hz); 2.14 - 1.83 (8H, m); 1.78 - L.41 (4H, m); 1.43 OH, 5).

4% £ %5818 N BocLys[ CO(CH;);NHZ ] 7% b Bt ix (620mg, 1.
16mmol) #=4~ 1 4-F %% 2 NHCI 4 10%4e./ 4 65 7 8 & (10cm’) 89
Bt 00HE ARAALTEAERGHA BT AR LR,
4595 &K R 13 2 282mg (49 % )BocLys[ CO(CH; );NH,, HCl] =2 %<
ik, ARART, HEFHEMRAE CHLCL(10cm®) ¥ #H . £
2| NA R ¥ B E (45mg, 0. 17mmol ) X AT, m N = F A K Uk, #
PHIRE 9, HixRo4HHE 16 18, ZRERAREKAEP 1R
i REFERE LR, EMN(100% LB LB —10% T8/ LE
LES), 8 % 33mg(31% )BocLys[ CO(CH, )sNHSO, Pfp ] "% %z Bk I
R &k, B

'H NMR (CDClL); § (ppm); 7.19 (1H, brt, J = 6.3 Hz); 6.18 (1H, br., | = 6.6 Hz)

5.50 (1H, d, J = 8.4 Hz); 4.38 (1H, m); 3.65 - 3.16 (8H, m); 2.36 (2H, t, ] = 6.8 Hz)
2.01-1.82 (8H, m); 1.69 - 1.41 (¢H, m); 1.43 (9H, 3).

L

»

Bl Z R OB (10cm’ ) ¥ 7 S5 H 30 547, HEHERFHE
LAk, F R A K TR F2 30mg H- Lys[CO
(CH, );NHSO,Pfp]Prl(110) ¢ £ & K 4,

FAB fii# .t 46 514.2; X ®E(M+H) " =515.2,
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%44 4 H- Thr[ (CH,)sCH; ]t & S B i&(143)

07NN
N
H,N

ARALAT, Heatidx (0. 88g, 12. 4mmol) 72 X BocThrONSu(3. 0g,
9.5mmol) & 7Kk CH,CL (30cm?) 89ixk ¥, AZERT, KA LW H
o094, BEMEREABZBLAM 1 ARGIFET EFRELE,
s R AT BN (DB LB B8, 30:70), 152 2.50g(96% )1 -
IN-(RTEEBI)HABRL B RGLEHKS,

'H NMR (CDCly), & (ppm); 5.52 (1H, d, J = 6.5 Hz); 4.30 (1H, d, J = 7.4 Hz); 4.16

(2H, m); 3.72 (1H, m); 3.46 (3H, m); 1.98 - 1.82 (4H, m); 1.43 (9H, s); 1.19 (3H, d, J

=7.1 Hz).

LAOC. ERAAT, ¥E& L (17mg, 0. 70mmol) 72 X 1 - [N -

(B TEEHER)H A8 L Id Rk ALK THF 6978& F, £IINE
& & 8 (200mg, 0. 94mmol) Z AT, & 0OC THR &M BH 15 5 #F,
KELTRT, RALEWER 16 MH, WERNERABEKAA LA
REGIFREFTERREGLE, BESHTHEEN(DTR . LEELE, 40!
60), & %] 25mg(10% )BocThr[ CH, ) sCH; J=tt & b BL AL (143) 6

I NMR (CDCl), 8 (ppm); 5.30 (1H, d, I = 6.9 Hz); 4.48 (1H, m); 3.70 - 3.32 (7H,

m); 1.92 - 1.80 (6H, m); 1.52 (2H, m); 1.42 (9H, s); 1.30 (6H, m); 1.22 (8H,d, J =69
Hz); 0.83 (3H, t, ] = 7.9 Hz).

3 BocThr[ (CH,)sCH, 1 who %5 8 & (20mg, 0. 06mmol) & 4N
HC1/ =% % (Scm®) P H# 60 2-4F, K AER, $ESERAK
$ it A A A FIE, 132 H- Thel (CH,)sCH, o4 5 882 (20mg)
HEE HK, Bt A4 HPLC ¥~ 4k, F 2] 15mg(143) 69 A
&R,

FAB B # . i+ 5 1£:256.2, -}mwﬁ(MJrH)* =257.3,

F#&A S H-Ile— o[ CH=CH]"h" S BtI% (149)
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ARART, B¥HBA AL -30CT, ¥ 1.6N ET &£ (0.

SOcm?. 0. T6mmol) 2 B B 3 & 7 A & = ¥ £ 1% 45k (287me, 0.
69mmol) £ %7k THF(6em®) #9757 F o HH 60 54 5, s ik 2
_padpE-S0C, REEMN- (RTAEHELE) -L-FRAR
(isoleucinal) (125mg, 0. 58mmol, #& Fehrentz and Castro, Synthe-
sis, 1983, 676 F 647 sk 4l &) & £k THF (4em’) ¥ 695 ik, i 7m2E
RE REMELISIHBREAEER,

B 4 e AL i (2em®) Rk & B, K (10cm®) 4§ R B 40 4
3B AR LB (3X20em’) ER, K& #4 EE B R 7K (10em?®) i 74,
F i (NapSO,) # & &, 13 | 187mg( >100% ) 4 5%, 42 &47(90: 10,
242 . Et,0) 12 2 53mg(34% )Boc — ILe — o[ CH = CH ]t & dx Bt B 49
xg hmikdh,

'H NMR (CDCl3), § (ppm): 0.84 (3H, t, ] = 6.9 Hz); 0.91 (3H, d, J = 7.3 Hz); 1.08

(1H, m); L.44 (SH, s); 1.48 (IH, m); 1.64 (5H, m); 2.24 - 2.45 (4H, m); 4.08 (1H,
br.s); 4.41 (1H, br.s); 5.12 (1H, dt, T = 2.3, 8.9 Hz).

13C NMR(CDCl;) § (ppm); 155.8, 147.4, 119.1, 79.2, 54.8, 40.1, 34.2, 29.6, 28.9,
26.8,26.6,26.1,15.0, 12.1.

Bl 4N HC1/ =% %2 4% 4% = 4L 22 35 5 4F, % & Boc — 47 X,
BRAEWEL, BERSEMEAT, LR # %K TR 72 24mg
(63% )H — ILe — o[ CH= CH] ==& 3 Bt (149) 698 AR B 45,

FAB i it £ 46:167.2, S RE(M+H) " =168.2,

L6 F T,
H-ILe[ (2R) — & & — o(CH = CH) =& %2 Bt I (150)
H- ILe[ (2S) — & & — ¢(CH=CH) =% ¥t Bz (151)
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N e

NH, NH,

EEART.APEATPH N-(R-TALAZL)-L-FELK
85(2.40g,11.2mmol) #= 2 — £, — 1 — = ¥ £ E B3R XK (4.61g, 13.
4mmol, 4 H. Q. House and H. Babed, J. Org. Chem., 1963, 28, 90 P
PRk 6 7k 4 &) ek @ik, 15 1 H B, iR A HAhdp, A RIE R E
BOWBE S %SS4 EA(80:20, 2% LERLES), 55 2.33¢g
(74% )Boclle — o[ CH=CH] st ¥ — 2 — BRI AL &b Kb,

'H NMR (CDCl), § (ppm); 6.29 (1H, dt, T = 2.6, 9.2 Hz); 4.59 (1H, or.d); 4.17 (1H,

m), 2.82 (1H, m); 2.66 - 2.50 (2H, m); 2.34 2H, . J = 7.8 Hz); 1.96 2H.q, I =76

Hz); 1.4+ (1H, m); 1.43 (SH, s); 1.12 (1H, m), 0.89 (3H, &. J = 5.3 Hz): 0.88 (3H, t, ]
= 6.9 Hz).

ARAAT, B CEAREMS L CHEE(0.30cm’, 1. 92mmol)
#m N Boclle — ¢ [ CH = CH] =28 %% — 2 — B (180mg, 0. 64mmol ) #=
LiCN(0.5M DMEF &, 3.84cm?>, 1.92mmol) & L7k DMF(2cm?®) ¢97%
mP, AESTHRAEHEH 30 94, AKRQ20cm’)KREHHE
%, KGR LB UES(2X30em®) ER, AK(5X10cm®) i & 7 49
HAE, FIE(NapSO,) # % %, 152 360mg(>100% )%, HH4H
ii*ﬂ%iﬁtﬂﬁﬁﬁﬁgﬂ&lmg,ﬂ. 64mmol )& A & &7k THF ¥, # & &
T HE, AT H(47mg, 0. 64mmol) FH & &4 £5 (11 )(0.1M
4§ THF &, 19. 2cm®, 1. 92mmol )., # =% X 5, £ 2 X 2N HC1
(20em®) 237, Bt —F % A B B4 30 240, A L8 (3X30cm’)
EBUR S, B 10% NapS,05 5 % (10cm®) 7K (2 X 10em®) F= 38 7K
(2x10cm®) bk & 3 69 U8 B, gk TR (NaySo,), AR A&
AT B (90:10, T LEE T B ), 7 2] 122mg(66 % )Boclle
[2-(RS) - & & —o(CH=CH)m®% % | e kR oW LE ™
K,
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IH NMR (CDCly), § (ppm); 5.52 (1H, d, T = 9.6 Hz); 4.5 (1H, br.s); 4.12 (1H, m);
3.35 (1H, m); 2.57 (1H, m); 2.38 (1H, m); 2.17 (1H, m); 1.91 (2H, m); 1.69 (2H, m);
1.53 (1H, m); 1.43 (9H, s); 1.12 (1H, m); 0.92 (1.5 H,d, J = 7.3 Hz); 091 (1.5 H, d, J
=73 Hz); 0.89 (1.5 H. d, ] = 6.6 Hz); 0.86 (1.5 H, 1, J = 6.9 Hz).

A 4N HCl/ = B i a2 bt kiR o4, M BRP A, &R

& A2 E 5 5 47 A 4n HPLC 43 2] @AY o 69 dE T # o

(150), (47mg, 60% )FAB i # . 48 192.2, FRE(M +H)

=193.2

(151), (28mg, 36% )FAB A ## . it H15 192.2, SREM+H)'

=193.2

A ABA1-8REAaF1-7ABRGHESTEHARERY
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