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(CH,)o(CHR®); SO,R™; or -(CH,)o(CHR™);CsH4R’;

R%is  H; alkyl; alkenyl; -(CH,)o(CHR®);OR™; -(CH,)o(CHR®"),SR*®; -(CH,)o(CHR®"),NR*R*;
20 -(CH,)o(CHR ), COOR’7; -(CH,)o(CHR®")CONR*RY; -(CH,)o(CHR®");PO(OR®),;

-(CH,)o(CHR ), SO,R%; or -(CH,)o(CHR®)CsH,RY;

R'is  alkyl; alkenyl; -(CH,)o(CHR®);OR”; -(CH,)o(CHR*)NR*R*; -(CH,)(CHR®);,COOR";



(CH2) mM(CHR(err))sNR(err)R(err); -(CH(err))m CHR(err))sOCONR(err)R(err); 5
(CH2) M CHR61) sSNR2OCONR33R78; _(CH2) o( CHR61) SCOOR57;

- (CH2) o( CiWieomB)is@ONR58R59; - (CH2) o(CHR61) sPO( OR60) 2; - ( CHOWKIORERs SO02R
62; or -(CH2)o(CHR61) SC6HAR8; R3 is Hit al kyl; al kenyl; -(CH2)m( CHR61) sOR55;
-(CH2) M CHR61) sSR56; - (CH2)m(C 61) sNR33R34; - (CH2)o(CHR61) sCOOR57 ;

S0 ol (TS0 SR g 0750

- ( CH2) m( CHRE@HS)IRERS"),-(BH#P) m{ CHR61) SSR56; - (CH2) n( C 6) sNR33R34;
- (CH2) pfsCH 57 -( CH2).p( CHR6 NR58R . _
{Op) B e B BRI b R Bl B Rt e alip
- ( CH2) o( CHRGAYACEHARGORTS-(CH,)i(CHAL k$i*S; -@lHeR(GHR NRERY);0( CHR61) sOR55;

(80 ST R TR fguigs  oro kv

- (CH2) of O%R@GLBIZS(KJCHR%B@BGR”—(C&M ;CRED)ZCHR " IHRROLGHRE1) s

> ore) o crrBTHaGHER SRR PR o 'R;;} o( CHRo1) SNRS3Ra4; 20

- ( CH2) R EHRGILY s mmamccmio “é)(améhsmmw {(CHOLEXTC GHRER]'s PO( OR60) 2;

(0oL OB Rt (BT g A 8

03/1054000 P(E(UfEP@ZHRfA),'SSI&R 1 6r CHGHIPCHR)GEIRGR®; CONRSSR50. (CH) (01x~- rv OR60

CH2 5 33 CF3; NO2;:
over 2T kg1 ANGAERG: (5 g)‘r(Cﬁ%?’f“S@f)(ow%ﬁy Bl &ﬁal)smss

- (CH2) O( CHRGCQHSBIQBR, )sC( O(GBHRGI) SFZNR R ,S(QFBHEQI@% PCONR33R78;
- ( CH2) o( CHR6 . §a7 o ) SCOOR57;
- (CH2) o( CHR6 ?cﬁ@? 6 OR60)2; - (CH2)o( CHR61) SSO2R62;
or - (2 )CHE!jCﬁI( CHIRGL) 8@@%4@}%@@& QBT (@H@e@@ﬂiﬁ‘)m( mz))?%ﬁg)g%ge

(0] 1 4 O~ 78 (0]

Prgers) %@%@%&m&aﬁ R By By 2. 8. 10, -{ ) of G+R61) S
61 57, 61 2 g

802R62 or mi‘)cmmé% -(CH,)o(CHR");COOR”"; ~(CHa)o(CHR' )SCONR

(CHZ)O(CHRG‘)SPO(OR“)Z, ~(CH,)(CHR®"),SO,R®; or -(CH,),(CHR®"), CsHLR?,

R%is H; alkyl; alkenyl; (CHp)m(CHR®),OR%; -(CHy)m(CHR®)SR’S; -
(CHz)m(CHRGIjSNR33R34; -(CH,),(CHR®),COOR®’; -(CH,)(CHR®*"),CONR>**R”; -

20 (CH,){(CHR®*"),PO(OR®),; -(CH,){(CHR®), SO,R*; or -(CH,){(CHR®");,CsH.R®;

R%is  alkyl; alkenyl; (CHa)o(CHR®);OR”; -(CH,),(CHR®");SR*®; -(CH)o(CHR*)NR*R*;
-(CHp)(CHR®);,COOR’’; «(CH,){(CHR®");,CONR**R*; -(CH,)(CHR*");PO(OR®);;
~(CHp)o(CHR®"); SO,R%; or -(CH,)o(CHR*™),C6HLR?;

R"is H; alkyl; alkenyl; -(CHy)m(CHR®")OR®; -(CH,)m(CHR®)NR¥R™; -

25 (CH,)((CHR®");COOR®"; -(CH,)o(CHR*");,CONR**R”; -(CH,)o(CHR®");PO(OR®),; -
(CH,)o(CHR®);SOR®; or -(CH,)o(CHR®"); CsHLR®;

R¥is alkyl; alkenyl; -(CH,)o(CHR®),OR*; -(CH,)o(CHR®"):SR*; -(CH,)o(CHR®");NR¥R*;
~(CHa)o(CHR®");,COOR?"; -(CH,)o(CHR®"),CONR*R*’; -(CH,),(CHR"");PO(OR*),;
-(CH,)o(CHR®"), SO,R®; or -(CH,)o(CHR®),CeH4R®;

30 R"%is alkyl; alkenyl; -(CH,)o(CHR®")OR®; -(CH,)o(CHR®):SR*®; -(CH,)o(CHR®")NR*R*;
(CH,)o(CHR®");COOR?’; -(CH,)o(CHR®");CONR**R*; -(CH,)o(CHR®*")PO(OR%®),;
-(CH,)o(CHR®), SO,R%; or -(CH,)o(CHR®"),CsHR",;

R'is alkyl; alkenyl; -(CH,)m(CHR®)OR*; -(CHy)m(CHR*)SR*; (CH,)(CHR®)NR*R*;
-(CHo)(CHR*),COOR™"; -(CH,)o(CHR®);CONR*R*; -(CH,){(CHR®');PO(OR®),;



R10 is al kyl; al kenyl; -(CH2)o(CHR61) SOR55; - (CH2)o(CHR61) SSR56;
-(CH2) 0(CHR61) sNR33R34; - (CH2) O( CHR61) SCOOR57; - (CH2)o(CHR61) SCONRG8R59;
_(CH2) o( OwreodsyoSRD) OR60) 2; - (CH2) o(CHR61) s SO02R62; or PCT/EP01/14528
-(CH2) o(CHR61) SC6H4AR8; R1' is H, al kykz al kenyl; -(CH2)m CHR61) 50R55;
- (CH2) M CHR61) SSR56; - 15 (CH2) n{ CHR61), NR33R34; - (CH2) m( CHR61) sOCONR33R78;

((013';)2 2)?( CISH @gg@gggg@%mgf W‘)GARBT’)‘ %J(S%)S Z -(CH2) " (3CHR61) SC2R62;

or - (CHZjis( @mmm@y@emmmﬁm&“ HCH,),60HB/);SR™; e(CKIHR ));NR: B(Rész) n{ CHR61) S

G2 SRR Gl Ll R oo

( CH2)  ( CHR6 H{CBRIAED) SO,R% w@ﬂﬁmﬁ}@efm“z%z or -( CHZ) r( CHR61) sC6H4RS;

R% ?:ﬁz) g %Ré‘i‘?e?ﬁf&gg&%)p&g?c%%ﬁﬂ @é@@%&%‘ﬂ%ﬂ @fﬁ 1) SCONR58R59,

(s e e e

61 I 61 S
- mz)ﬂ(m%mi%%ﬁ z %@3&6%:% - (CH2) q( CHR61) SCONR58R59;
(CHZ) R OHRR ) SRO(1GRES) @np f@rm( CHB) o (- CIARB )X SHRG 2- (CHf)zS(QH:BE) @(CHR61) s C6HARS;

R15 is al kyI }%Hgg F@Ef) (CH2) o( CHR61) sOR55; - (CH2) o( CHR61) SSR56;
-(CH2) 0 CB 3 2" _(CH2) o( CHR61) SCOORS7:; - ( CH2) o( CHR6t ) , CONRG8R59;
_(aPR) ' hﬂR@i)ﬁHﬁP@@@b@PQaryl loweHAd( CHR61) , SO02R62; or

(o TS e e SRR

- ( CH2) o( CHREMFFERGUS D ESIR BT zggCHRG

Rf 2 | kyl | k I
“(are) m el HEE S o) W?@?&%@Rﬁ‘m& W GEST) siesr

(CHZ}CR R&L)ﬁéﬂﬁﬁ@@/ CH2)>@E4M§BO( OR60) 2:
3/ 054000 ; p)a(CL11.
e wﬁ%@gm@@wwﬁ@ k

_(CH2) p(m%@ss@@l )s%/ BRERGRERY, - (CH2) ((CHR61) SCOORS70 - ( CH2)
(m%éaﬁf%%@ﬁ m@iﬁi@i) RITEN fERBN) R0 @ H5), (CHISHRRGEEERG' ) S S02

-(CH,), CI—IR“)SCOOR (CHZ)O(CHR“)SCONR“R” -(CH,)o(CHR ") PO(OR®),;
-(CH,)o(CHR®), SO,R%; or -(CH,)o(CHR™),CsH,R?,;

20 R*is alkyl; alkenyl; -(CH,)o(CHR®)SOR; -(CH,)o(CHR®)SR%; -(CH,)o(CHR®)NR*R*;
~(CH,)o(CHR®"),COOR®’; -(CH,)o(CHR®);CONR**R*; -(CH,),(CHR®"),PO(OR%),;
«(CH,)o(CHR®™), SO,R%; or -(CH,)o(CHR™),CsHLR®;

R¥is H; alkyl; alkenyl; -(CH,)m(CHR®),OR?; -(CH,)(CHR*),SR®; -
(CH)m(CHR®HNRPR™;

25 -(CH,)o(CHR®"),COOR""; -(CH,),(CHR®"),CONR**R*; -(CH,),(CHR®*);PO(OR®),;
-(CH2)o(CHR™),SO,R®; or ~(CH,)o(CHR®"),C6HLR®;

R¥is H; alkyl; alkenyl; -(CH2)m(CHR®);OR; -(CH,)m(CHR®").SR’; -
(CH,)u(CHR®H)NR¥R™; -(CH,)o(CHR");COOR®"; ~(CH,)o(CHR*);CONR™R®; -
(CH,)o(CHR®);PO(OR®),; -(CH2)o(CHR™); SO,R®; or -(CH,)o(CHR®),C4HLR?, or

30 R*and R* taken together can form: -(CHa),.¢-; ~(CH,) O(CHy,),-; -(CH;):S(CHa),-; or
-(CH)NR*(CHp)r-;

R*is H; alkyl; alkenyl; (CHy)o(CHR®);OR’; -(CH,)o(CHR®)SR’®; -(CH,)o(CHR*)NR*R*,;
-(CH,)o(CHR®"),COOR?’; -(CH,),(CHR®"),CONR**R*; -(CH,),(CHR*");PO(OR%),;
«(CH2)o(CHR®), SO,R%; or -(CHa)o(CHR®"),CsHLR;



p( CHR61) SNR33R34. - ( CH2) p( CHR61) SCOOR57; - ( CH2) p( CHRfi 1) SCONR58R59;
( CH2) p( Cwief 031058P0( OR60) 2; - (CH2) p(CHR61) S SO02R62; or PCT/EP01/14528
(
(
I

CH2) o( CHR61) SC6HAR8; or R18 and R1913aken together can form -(CH2)2.6-;
CH2) 20( CH2) 2-; - (CH2) 2S(CH2) 2-; or - (CH2)2NR34(CH2) 2-; 10 R20 is H
al kyl ; Lken qu l”éllg : 61I)—| 56, . ls1
cH2 kaken o DoigER S gﬂg”éﬁﬁgl
(o R KA Fad o
(0] 62 or
- (CH2) O(m%ﬁm %‘g’@z’ é&ﬁ&g&%ﬁ%@é nyI - (CH2) o( CHR61) SOR55;
-( CHzg %zgsgﬂk)ymmsm %W?Rumg) %@%ﬁ%@%@%ﬂw
0 0
o R R e s T e e O GHR F TR
(CHZ) 0(34%@}5@3553“)5 se?lﬁm (CHQYBER S SSRER; - ( CH2) o(CHR61)S NR 33R34; /
CH2) o(s6H 57 1) SCONR58R59; CH2) o( CHR61) SPQ( OR60) 2;
Ecmgg‘%dﬁ%) E‘Ycﬁﬁé‘}’} °r9¥9“?°}”é§5363%1 C6HARS: (20 R)22(| s al %(yl O(al ke)nyl;
- ( OH2) OCCHRAL, ) BERA enyl @mmmmswmp(cmmwaéﬂ% 1) SNR33R34;

| S oL A R SRS R P 50

al kenyl ; (@aa))g(cmﬂasx;pst{ﬁh%e(cm)«cm ) EHRG 1) sSR56;

CH AR 125 CHR61) SCOOR57; - ( CH2) 0 CHR61) SCONR58R59;
((m)zy(o‘%ﬁ%‘iw azry“g%ﬂrél%o(m% ) SSC2R62; o ??(CHZ) o()CHR61) SC6HARS:
R26 is Mis aikiMyl, a&hmnwﬂz)m(cm?)s@ﬂ@mﬂé)&oms )SRIGH2) { CHR61) SSR56:

(CH2) n( C 61) 3%42 1 ( CH2) p( CHR61) sCONR58R59;
(CH2) o(m%fﬁéggst’fcﬁéd) c@%@g@&aw R62; of - (CH) o CHR61) SCBHARS;
or 30 R25 a@Hz)mmﬁaM°@@@b¥m7ér (@ah(CHR T COR CHIOER)ECHR )-CONRFBLCHR) 1 - ;
{ %L?&?;é%fg&@%&“xﬁ%é%&z?@éﬁ%éﬁ%%&eﬁ#&éﬁf“g@gﬁe“'
(CHZ)OE\ CHREL) SCDEIRGY aryl, (oCk2 )} oweHRE L) SCONRS8R59; - ( CH2) o( CHR61) SPO( OR60) 2;
- (CH2) o EHRG )i EARBRA: (Ot (CHRR) BREHEA) JERHRIR R, -
(CH,),(CHR®"){COOR’; -(CH,),(CHR®*");CONR**R*’; -(CHy),(CHR*);PO(OR®),; -
(CH),(CHR*),SO,R%; or -(CH,),(CHR®"), CsH,R?
20 R*is H, alkyl; alkenyl; -(CH,)o(CHR®);OR?; -(CH,),(CHR®);NR*R*; -
(CH,),(CHR®")COOR’’; -(CH,),(CHR®");CONR®**R*; -(CHy),(CHR*);PO(OR®),; -
(CH,),(CHR®"),SO,R%; or -(CH,),(CHR®), CsH.R®;

R¥is H;F; Br; Cl; NO,; CF;; lower alkyl; -(CH,),(CHR®"),OR?; -(CH,),(CHR®");NR*R*,

~(CH,)o(CHR®"),COOR®"; -(CH,)o(CHR®");CONR*™R*; -(CH,)o(CHR®");PO(OR*®);
25 -(CH2)o(CHR*").SO,R®; or -(CH,)o(CHR®"), CsH,R®;

R*®is H;F; Br; Cl; NO,; CFs; alkyl; alkenyl; -(CH,),(CHR®);OR*; -(CH,),(CHR*);NR¥R*;
-(CH,)o(CHR®");COOR’"; -(CH,)o(CHR®");CONR*R*’; -(CH,),(CHR®"),PO(OR%),;
~(CH,)o(CHR®"),SO,R%; or -(CH,)o(CHR®"),CsH,R;

R¥is H;alkyl; alkenyl; or aryl-lower alkyl;

30  R¥is H; alkyl; alkenyl; or aryl-lower alkyl;

R*is H;F; Br; Cl; NOy; CFj; alkyl; alkenyl; ~(CH,),(CHR®),OR*; -(CH,),(CHR®");NR*R*;
~(CHa)o(CHR®");COOR®"; <(CH,)(CHR®*");CONR**R**; -(CH,),(CHR*);PO(OR®);
«(CH,)o(CHR®"),SO,R%; or -(CH,)o(CHR®"), CsH4R?,;

R*%is H;F; Br; Cl; NOy; CFs; alkyl; alkenyl; -(CH,),(CHR®),OR*; -(CH,),(CHR®");NR*R*,;

5 R19 is lower alkyl; -(CH2)p(CHR61)sOR55; -(CHz)p (CHR61) SSR56; - (CH2
)



WD 03/ 054000 PCT/ EPO1/14528 13 R28 is alkyl; ; alkenyl; a I;

- (CH2) o( CHR61) S OR55; ' ~.n2lot ~, dR61)s SR56a , - (CH2)o(CHR61), NR33R34; |
- (CH2) , W@HRAKY)00 COORS7; - ( CH2) o( CHR61) S CONRSSR59; - ( CHAN(KHRG 25

PO OR60) 2; - (CH2) o( CHR61) 5 SCRR62; omd - (CH2) o( CHR61) 5 CBHARS; R29 is

al kyl ; al kenyl; -{(CH2) o( CHR61) 50R55; - ( CH2) o( CHR61) sSR56;

- (CH2) o( CHR6 N 1) , CONR58R59;

(G2 ol e MRS hooR (RN Y SR G4 6%

- (CH2) o(CI—IRG(K)I—EI;GHMB SARRY; ors(CHL)LIHR/); CAlRenyl ;. or aryl-lower alkyl:; R3
is H ;palk ss {CH2) (CHR61)SNR33R34 P
o a (OB E b(@ﬁ%‘%%‘%%&?m %%%mgg%w é CH2) o( CHR61) SPO( OR60)
zZ, k-l 10 (G*Z¢HO&HRBi)s§GOI<ﬁ6£(CH@5(C¥B€H2WB@H%| I??Ez)azel fmmz) ir’])(sulj%ll%gr? -

y or ar 3 al keny
CHR) m( CHRE %‘QéRﬁg‘ ) ;3%6 n%t)égﬁg 4R63: - (CH2) n{ CHR61) SOCONRBARTS; -
%% g(Rxgﬁ*gaa ia)lemm@mmm?gli @R, semf-%MCHz)((@ﬂRi )ARFRG1) S

- (o) o(m%%}%%g@%zr }%@%ﬁ@&é NI{kyI’ SR .5 E&It%)Fower al kyl :
R35 is H al @Hz)r(camzérmzkﬁz OGO CHRO LB BRS5; (CI-|2)n(Cl-|R61) SNR33R34; -

( CH2) P( 56 3:SRO( OR60)2;
(O A TRy (Sl IR (SRR
?| kw?y |( (Gf%h(@ﬂféé)l@@@%ﬁ(CHzos@m B él\mmszn; )EPO(OR ))2, o )

CH2) P( CHR61 3 R59 CH2) P( CHR61) sPQ( OR60) 2; -
(CHZ) p(m%lgé%“ég&@ @WW% RB7 is H, F;. Br: O: N

| oRis aleiiyl; alkerOhay RCBHREBR ORBBR - ( CH2) p( CHR61) SNR33R34;

(CHZ) ). ( WR&R& - (CH2) o( CHR61) 5PQ( OR60) 2i

C%%R%%( %%/&2605 @F??&?—%j yo(CHR61)s C6H4R8; R38 is H ; F;, Br; ;
CI NOZR ’ @F:-H lewdc ylkyl; Jovek Ribsenyl; or aryiSp@yma{kghiR6 1) sOR55a
) PSR ANRIARA: ok GEIGK TR SEORRORY; (GREPUGHPR) s CONRSORso
(CHR‘“)SSOR62 or -(CHR®),CHLRY;
R*is H; lower alkyl; or aryl-lower alkyl;
Ris H; alkyl; alkenyl; -(CH2)m(CHR®");0R*; -(CH,)m(CHR®),SR; -
(CH,)m(CHR®)NR®R*; -(CH,),(CHR®);COOR""; -(CH,)o(CHR®*),CONR*R?; -
20 (CH,)o(CHR®),PO(OR®),; -(CH,),(CHR®); SO,R®; or (CHy),(CHR®),CHLRY;
R¥%is H; alkyl; alkenyl; -(CHz)m(CHR®)OR; -(CH,)m(CHR®)SR?; -
(CHp)m(CHR®) NR* R,
-(CH,)o(CHR®"),COOR?’; -(CH,),(CHR®"),CONR**R*; -(CH,),(CHR®"),PO(OR%),;
-(CH,),(CHR®™), SO;R%; or ~(CH,),(CHR™),CHR";
25 R¥®is H; alkyl; alkenyl; -(CH,)m(CHR®)OR™; -(CH,)m(CHR®")SR; -
(CHy)m(CHR®*H)NR¥R*;
-(CH,)o(CHR*);,COOR?’; -(CH,),(CHR®),CONR*R*; -(CH,)o(CHR®*"),PO(OR*),;
-(CH,),(CHR®"); SO,R®; or -(CH,),(CHR®)CeHRY;
R**is H; alkyl; alkenyl; -(CH,)n(CHR®")OR; -(CH,)n(CHR®) NR®R?,; -
30 (CH,)o(CHR®)COOR®’; -(CH,)o(CHR®"),CONR**R*; or -(CH,),(CHR®"), CsH/R®;
R*is H; lower alkyl; lower alkenyl; aryl-lower alkyl; -(CHy)m(CHR®');,OR™;
~(CHp)m(CHR®NR**R®; -(CH,)o(CHR®),-CORY; -(CH,)o(CHR*YCOOR™’; or
-(CH,)o(CHR®*),CONR>*R*;
R*is H; lower alkyl; lower alkenyl; aryl-lower alkyl; -(CHy)(CHR®);OR%;




- (CH2) o( CHR61) SSO2R62; or -(CH2)o(CHR61), C6HAR8; R39 is H al kyl; al kenyl;
or aryl-lower alkyl; 30 R40 is H, al kyl; alkenyl; or aryl-lower alkyl; R41
is H F;, Brgo@sgooblO2; CF3; al kyl; al kenyl; |; -(CH2)p(/ CHR&EIyEORBSE?28
-(CH2) p(CHR 61)s NR 33 34R; -(CH2), (CHR61), COOR57;

- (CH2) o( CHR6) SCONR58R59; _ (CH2) o( CHR61) sPO( OR60) 2; - (CH2)0o(CHR61) SSO2R62;

o oot o) P PR BT, (oSSR et K

03/ 054036 PO [EPe Ikl S8 alkenyl; eCHRvo @leﬂﬁcir)mwep {I6H2) o( CHn

)(S\éna\zl?gggi‘%alf) 1&%&%&% fﬁﬁg} Edafy,l a keny ﬁﬁ?@i%?%é%i) SORS5;

- ( CH2) n{lHiR6 1) SNR33R34; - (CHZ 0( CHR61) SCOOR57; - ( CH2) o( CHR61) SCONR58R59;

e R T e S e S G R G U ST RN

(O )al(q@l-ﬁm)sNR 3334 R: -(CH2)r(CHR61)sCOORST:
CHZ P)r (CHR61) s S02
Lo SRl O SR el (oo
(CHZ) o(m%IyﬁmBié (CH()GJ-lz)o(CJ-lR61)sSR56 “(CH2), (CHR61) SNR33R34; ~' ~ 10
cH2 9; - (CH2) S( CHR61) sPO( OR60) 2:
ECH2§ ?ﬁ rf‘zeﬂ 1@1%8052%%10 or - %W% Rg: RSfG |)s |(4 al k)yf O<(31I kenill;
or 19 CHRJ iy CHiRG:13ssarHrRgheterpyl; frgl- lqwexaallmylheteeqa%mer allsyl; -(CHy)nOR;

iyl °§?*ES$¢§WPR3R“@ Aol R B P PR P 1) soonmssrse:
( CHR61) BP& CRee) atky; 10\(/@@!&@)&% sorlzd@terwyl @HRB)“SCEM% R50 is H | ower
a'( lc(:n)glz) . R 8% %%%1 iy Elker% 1%eléro 1 10\9&% ngete &@%Mﬁc%g 1) SORS5;
- (CH2) 0( CHR®* ) QCO (@H?@§ 0?60) z; -(d 2) p( CHR61) S S02
R62;5 or Rﬁ(isu'ﬁ? IBGJQ_A%%;)IOV@ l&iﬁgﬂyﬂ, aryl; heteroaryl; aryl-lower alkyl; heteroaryl-lower alkyl;
«(CH,),(CHR*),OR®; -(CH,),(CHR*"),SR*; or -(CH,),(CHR*);NR*R%;
R%®is H; lower alkyl; lower alkenyl; aryl, aryl-lower alkyl; heteroaryl-lower alkyl; -COR®;
-COOR’’; or -CONR*R™;
R%®is H; lower alkyl; lower alkenyl; aryl; aryl-lower alkyl; heteroaryl-lower alkyl; or -
20 CONR*R”;
mis2-4;0is0-4;pis 1-4;qis 0-2;ris 1 or 2; sis 0 or 1;

Z is a chain of n o-amino acid residues, n being the integer 7 or 11, the positions of said amino
acid residues in said chain being counted starting from the N-terminal amino acid, whereby these
25  amino acid residues are, depending on their position in the chains, Gly, or Pro, or of formula -A-
CO-, or of one of the types
C: -NR*CH(R™)CO-;
-NR*CH(R™)CO-;
-NR¥CHR™)CO-;
-NRZCH(R*)CO-; and
-NR®-CH(CO-)-(CH,)47-CH(CO-)-NR?-,
-NR¥-CH(CO-)-(CH,),SS(CH,),-CH(CO-)-NR*-;
“NR?-CH(CO-)-(-(CH,),NR*CO(CH,),-CH(CO-)-NR*-; and
-NR®-CH(CO-)-(-(CH2),NR*CONR*(CH,),-CH(CO-)-NR*-;

30

mEmy



R52 is H, alkyl; alkenyl; -(CH2)n{CHR61)sOR55; _(CH2)m CHR61) sSR56;

( CH2) n{ CHR61) sNR33R34; - ( CH2) o( CHR61) sCOOR57; - ( CH2) O( CHR61) sCONR58R59;

- (CH2) o( CWiRbm)sIR0p OR60) 2; - (CH2) p(CHR61) S SO02R62; or PCT/EP01/14528

-(CH2) p(CHR61) sC6HAR8; 25 R53 is H alkyl; al kenyl ;- (CH2) M CHR61) sOR55;
- (CH2) M CHR61) sSR56; - (CH2) m(CHR61) sSNR33R34; - (CH2) o( CHR61) SCOOR57;

SRR I R TR e i

- ( CH2) n{( CHRGIL@WRm)s@OHB T CHREONRRE’S R@Hz)pPG@wmzoca mmiz) GOOR57;
- (CH2) o(CHR6 }I§ %&T@ re.- (CH2) o(CHR61) S C6H4AR8; R55 is H, Iower
aI kyl; | ower Xeny ar;% ower al kyl; -(CH2)n{CHR61) sOR57;
- ( CH2) MREHRALSINRSARG B Yovyer 2 k@R - STHIHRBIRS BORe4 € CIL)A CEBE).SRBHRG) COOR57 or

al it ] KB ﬁﬁ%%&"é%?ﬁ%%ﬁ% Sg%z; @%@%ﬁé@@%ﬁ gy aryi-Toner
(CHZ) nR ¢ (@HW%% -(CH TR OFR BR ealﬁiz)p@eﬂmb 3SCONR58R59 i's
e o SR AR S PSR S 1o oo
aryl - | ower a(w»,,cﬁﬁxcmﬁgé)mﬁﬁyi (CMGH@(IWRSO)ERﬁBﬁ is H |ower alkyl;

al k| or - RS e = “( ) e 2.
- ( CH2) 2S( CH2YQH): O E Ho)mNIER Szmnom)p@(wnﬁbm 8 | ower al kyl; | ower

et or var yi - SR %ﬁiﬁ{@%ﬁé&roi?yf‘?ﬂo'mzraglki'yl kel oyl

- ( CH2) MNR3 3 REGEH). Q(CHR)Y USRS R INR B2 F G RRB QD)8 IR NP @%CCRGO)Zl R62 is
T uar A GFRICR GOt ca N 3 R TS
het er oaryl -1 é@Jér)rCKCHmCsH‘;C(—KJORSO)N%SR (CHZ)rO(CI'}/Z)pCGI_L (=NNR™R 9)NRmR 9;

15 ~(CH,);O(CH,),CsH,NRPC(=NR*)NR"*R"’; -(CH,),S(CH,).NR"*R";
«(CH,),S(CH,),C(=NR*)NR"*R”; -(CH,),S(CH,),C(=NOR**)NR"*R";
~(CH,),S(CH,),C(=NNR"*R”)NR"*R"”; -(CH,),S(CHz)nNR*’C(=NR*)NR"*R”;
~(CH,),S(CH,),CsH CNR*R”; -(CH,),S(CH,),CsH,C(=NR*)NR R,
~(CH,),S(CH,),CsH,C(=NOR*)NR"*R”; -(CH,),S(CHy),CsH,C(=NNR"*R”)NR"*R”;

20 «(CH,),S(CH,),CHNR¥C-(=NR*)NR*R"; -(CH,),NR*CONR"*R”; or
-(CH,),CsH,NR**CONR"*R";

R”is lower alkyl; lower alkenyl; or aryl-lower alkyl;
R7is H; lower alkyl; lower alkenyl; aryl-lower alkyl; -(CH,);OR™; -(CH,),SR"; -
(CHZ)ONR33R34;

25 -(CH,),COOR”; -(CH,),CONR*R?; -(CH,),PO(OR®),; -(CH,),SO,R%; or -

(CH,),COR*;
R7is -CRTRER®R™R’S; or a heteroaryl group of one of the formulae

82

R%2 N—
2/ IR B FARZ X
o /Q 7’ AN;

S !
R

H1 H2 H3 H4 H5



- COR64; -COOR57; -CONR58R59; -SO02R 62; or -PQ(OR60) z; 15 R64 is H | ower
al kyl; lower al kenyl; aryl; heteroaryl; aryl-lower alkyl; heteroaryl-I|ower
al kyl; - WOHBYBR4OHR61) SORF i S; - (CH2) P(CHR6) SSR66; or PCT/EP01/14528
-(CH2) P(CHR61) , NR34R63; R65 is H, |ower al kyl; |ower alkenyl; aryl,

aryl -1 ower al kyl; heteroaryl-lower alkyl; -CORS57; -COOR57; or -CONR58R59;

R66 is H, |ower aI kyl ; I ower al kenyl ; ar yI aryl -I ower al kyI

het er oaryl - |y er aI kyI P59 j m&m SsO-¥+pis 1-4;9is0-2;ris
1 or2; SI§30 h |n ofé -anmno a eS|du,es(Lﬁ\ggngthe

i nt eger R7 oerl t |t| ons o Nsal d am nON aC| d residyies’in said chain

bei ng count eﬁmstartl ng ¥om the Nk¥'er ni nal aIHthO acid, wkf@reby these 25
am no acid residues are, dependi n'gl on their position in the chains, Ay, or
Pro, or of finula -A RO, or ofFdne of the"t9ypes C: I\F@‘DCI—I(R?Z)CO; D:

-NR20CH(R73) CO-; E: -NR20 (R74)CO 3(3 - NR20CH( R84) CO-; and H:
- NR20- CH( (CH2) 4. N—@( f\leo ) - (CH2) \S
(CH2) P- o &gg\) -BIR20-;{_ ZNR2O- CH( R)S)( (CHY CHR} ) - NR20- ;
and - NR2OOCH('C0 ) - (- (8H2) PNR2OCONRS20( CH2) p OF( 0O ) - NR20- ; SWD 03/ 054000
PCT/ EPO1/ 1 8 16 R71 ;1o Al Kyl ; r al kenyl -(CH2) Pl ~~
x~. is.-, %ﬁ? -\ (042)64(%4%1)5559?%1 (CH2) pNFE%ﬁ?g 7 HI8
- (CH2) o( CHR61) , COORT5; - (CH2) p CONR78R79a ' ( PO(CR62)2| - (CH2) pSC2R62a
;oor (/g&%%%ﬂmm R76@IS§H Io Ik%ll aI enyl

CH2 or 2 RSR85;

gngfqoaz)dﬁﬁa _)SS(C%—I%O a "R77; OI’N- (CH2), vﬁf) R77 R74 is
- ( CH2) pNR78R79; (CHZ) PC( =NR80) NR78R79; _( CH2) pC( =NOR50) NR78R79:

- ( CH2) pC( =KMNR78R79) NRAI79: - ( CH2) BNRSOC| NR8))‘|NR78R79 - ( 439) pCEHUNRT78RY79;

-(d2) pC6H4aj—NR80) NR78R79a - ( CHZ) pCbH4€( N 0?5% NR78R79; N
: JCAN e
R83 | /I\/j/ N/ Rsa/’\ /k
H21 H22 H23 H24 H25
~ N \ R 7\ X
/ \ \ m / RE2 RE2
o R2 o R82 S S
H26 H27 H28 H29
R82 R82
NG X TR I N\ X,
N AN N
O S 1 i
H30 H31 H32
N \' N \\/ N \ )
D\ / 'Q / ’ 82 /k
/QO AN R83/< o /ks R
H34 H36 H37
— 82 R82
N
AN A@ S oG
f}lm R83 N/ S N

H38 H39 H40 H41



- (CH2) pCBHAC ( =NNR78R79) NR78R79; - ( CH2) pC6HANRBOC ( _NR80) NR78R79; 10

- (CH2) r O CH2) MNR78R79; - ( CH2) r O( CH2) pC( =NR80) NR78R79:

( CH2) r O CWa) @@E3NER50) NR78R79: - ( CH2) r O( CH2) pC( =NNR78R79)INR7BRT93528

- (CH2) r O( CH2) "NRBOC( =NR80) NR78R79; - (£CH2) r O( CH2) pC6HACNR78RT79;

_(CH2) r O CH2) pCBHAC( - NR8O) NR78R79; - ( CH2) r O CH2) pCBHAC( =NOR50) NR78R79;
(CH2) r O( CH2) pCBHAC( =NNR78R79) NR78R79; 15
- (CH2) r O, CH2) p@6HANRBOC( =NRBORRNR78R79;

- (CH2) r S(lCH2 /pc:( =NR80) - (CH pC( = R79;
- (CH2) r S( ¥R )/PIC( =NNR78R R79; 2) mN 0) NR78R79;
-(CH2), C6HAONR78RFI N CH2) 1 S( R79;

- (CH2) r S(CH2) pC6HAC( =NOR%0) NR78R79; - ( CH2) r S( CH2) pC6HAC( =NNR78R79) NR78R79;

20 - (CH2) r S( CH2) pC6HANRBOC- ( =NR80) NR78R79; - ( CH2) PNRBOOONR78R79; or

- (CH2) pCoHANRSOCONR78R79; HAY5 is | ower af4dyl; |ower ab®enyl; or aryl-Iower

al kyl; R76 is H.gl ower alkyl; |ower al kenyl; aryl-Iower alkyl; -(CH2)00R72;

-(CH2) 0SR72; - [CH2) ONRR3R34; 25 - (CH2) QQOOR71; -(CH2 u% K[8R59;
- (CH2) OPQ : -(CHI@ ARR62: or - 4, R7j iy —-R82

- C6R67R68R69R70R76; or]| a REryl .9 ~one of lae R 82 R 82
R 82 R8 2~ ~ T ON R81 Hl HZ H3 H4 H5 WD 03/ 054000

PCT/ EP01/ 14528 17 83~ R83~ 82 / /Ra2 NN 82 R ' 81 R81 R81 R81 R81 R H6

H7 H8 HO H1 NI, R 8244y Rsz R83~ / \ N I1\\\~0 R 8 "O>SSS H1
H12 H13 H14Q?-é]\.l:‘3 Hé et had

VN Xy
N 1 82 N R82
N. N/ = N ~NFH
RE3
H50 H51

R™is H; lower alkyl; aryl; or aryl-lower alkyl;
R”is H; lower alkyl; aryl; or aryl-lower alkyl; or
R™ and R”, taken together, can be -(CHy).7-; ~(CH,),O(CHy),-; or -(CH,),NR**(CH,),-;
5 R¥is H; orlower alkyl;
RMis H; lower alkyl; or aryl-lower alkyl;
R¥is H; lower alkyl; aryl; heteroaryl; or aryl-lower alkyl;
R¥is H; lower alkyl; aryl; or -NR”°R”;
R™is  -(CH,)n(CHR®),0H; -(CH,),CONR"R”; -(CH,),NR®CONR"*R"; -(CH,),CsH,CONR"*R";
10 -(CH,),COORY or -(CH,),CsHNRCONR™R”;

R¥is lower alkyl; or lower alkenyl;

with the proviso that in said chain of n a-amino acid residues Z
- if n is 7, the amino acid residues in positions 1 to 7 are:
15 - P1: of type C or of type F or of type D;
- P2: of type E or of type C or of type D or of type F;
- P3: of type F or of type C, or the residue is Gly or Pro;
- P4: of type C or of type D or of type F, or the residue is Gly or Pro;
- P5: of type F or of formula —A-CO-, or the residue is Gly or Pro;



NNR82 R82 RB2 NRa2 R82 f J J J'. J S NNNN H16 H17 H18 H19 H20\
"

N,N~ NN~ N'N1 82 NN 83 83 I] , { J R 83/~83 RNRNRNRNH1
H22 H23 HR® ¢3a540082 Q x 82 / Q\I"R82 QxR82 O R O R S S padAGerd2/143288 H29
RBR2\/\ 8 R82 R ONS R81 R8119 H30 H31 H32 H33 ~~/~ N Q7\11,~\,

N\ x 8 83, /\ RB2 RB3z/ \'/ RROSS H34 H35 H36 H37 R82 R82 82 R 83
DY R8B1 R ~N N N Plgggftyl_&etgreo%ty%%% H1 WO 03[4_%4}00(;%1 PCT/ EPQ]1/ 14528 18

Or Ot 1uLiuLe —. € 1e81aue 18 £ro,

- P7: of type C or of type F or of type D;

if n is 11, the amino acid residues in positions 1 to 11 are:
5 - P1: of type E or of type F or of type C;

- P2: of type C or of type F or of type E;
- P3: of type C or of type F;
- P4: of type E or of type C or of type D or of type F, or the residue is Gly or Pro;
- P5: of type F or of type C, or the residue is Gly or Pro;

10 - P6: of type C or of type D or of type F, or the residue is Gly or Pro;
- P7: of type F or of formula —~A-CO-, or the residue is Gly or Pro;
- P8: of type C or of type E or of formula —~A-CO-, or the residue is Gly or Pro;
- P9: of type C or of type F;
- P10: of type F or of type C;

15 - P11: of type D or of type E or of type F or of type C; or
- P2 and P10, taken together, can form a group of type H;

and pharmaceutically acceptable salts thereof.

20  Inaccordance with the present invention these B-hairpin peptidomimetics can be prepared by a
process which comprises
(@) coupling an appropriately functionalized solid support with an appropriately N-protected
derivative of that amino acid which in the desired end-product is in position “/5+'/, or */-'/, any
functional group which may be present in said N-protected amino acid derivative being likewise
25  appropriately protected;
(b) removing the N-protecting group from the product thus obtained;
(©) coupling the product thus obtained with an appropriately N-protected derivative of that
amino acid which in the desired end-product is one position nearer the N-terminal amino acid
residue, any functional group which may be present in said N-protected amino acid derivative
30  being likewise appropriately protected;
@ removing the N-protecting group from the product thus obtained;
(e) repeating, if necessary, steps (c) and (d) until the N-terminal amino acid residue has been
introduced;

® coupling the product thus obtained to a compound of the general formula



R82 R82 R82 R82 N/ N NN H42 H43 H44 H45 R 82 R83 NN N R N N R82 3
Il RB2 82 / RS /\NN NN H46 H47 HA8 H49 N R82 N R82 N, N N R83 H50 H51
R78 is H wooesarssmbkyl ; aryl; or aryl-lower alkyl; R79 is #d1T/Emaans2al kyl ;
aryl; or aryl-lower alkyl; or R78 and2R79, taken together, can be
-(CH2)2_7-; -(CH2)20(CH2)2-; or -(CH2)2NR33(CH2)2-; 5 R80 is H, or |ower
alkyl; R81 is H lower alkyl; or aryl-lower alkyl; R82 is H |ower alkyl;
aryl ; het\\@f%rxl; or aryl-lower alkyl; R83 is H Ilower alkyl; aryl; or
-NR78R79; | R84 i|s - (CH2) m(CHR61) | SOHa - (CH2) CONR78R79;

- (CH2) pf R7Ba - (CH2) pC6HACONR78R79; P p p a 10 -(CH2)pOOOR80O or

- (CH2) pf R78R79; R85 is |ower alkyl; or lower alkenyl; with the
provi so in said chain of n cc-amino acid residues Z if nis 7, the
am no awheteinesi dues in positions 1 to 7 are: 15 - P 1: of type C or of
type F o of type D, - P2: of type E or of type C or of type D or of type
F; - P3: ok—ype F or of type C, or the residue is Gy or Pro;

Template

is as defined above and X is an N-protecting group or, if

0

C——-

Template

is to be group (al) or (a2), above, alternatively
(fa)  coupling the product obtained in step (d) or (¢) with an appropriately N-protected
derivative of an amino acid of the general formula
10 HOOC-B-H 1] or HOOC-A-H v
wherein B and A are as defined above, any functional group which may be present in said
N-protected amino acid derivative being likewise appropriately protected;
(fb)  removing the N-protecting group from the product thus obtained; and
(fc)  coupling the product thus obtained with an appropriately N-protected derivative
15 of an amino acid of the above general formula IV and, respectively, III, any functional
group which may be present in said N-protected amino acid derivative being likewise
appropriately protected;
(g) removing the N-protecting group from the product obtained in step (f) or (fc);
(h) coupling the product thus obtained to an appropriately N-protected derivative of that
20  amino acid which in the desired end-product is in position n, any functional group which may be
present in said N-protected amino acid derivative being likewise appropriately protected,;
@) removing the N-protecting group from the product thus obtained;
)] coupling the product thus obtained to an appropriately N-protected derivative of that
amino acid which in the desired end-product is one position farther away from position n, any
25  functional group which may be present in said N-protected amino acid derivative being likewise

appropriately protected;



- P4: of type Cor of type Dor of type F, or the residue is Ay or Pro; -
P5. of type F or of formula -A-CO, or the residue is Ay or Pro; WO

03/ 054000weCB/ERDY/ 14528 19 - P6: of type C or of type E RUT/ERO1MUIEI a
-A-CO, or the residue is Pro; P7: otitype C or of type F or of type D; if
nis 11, the amno acid residues in positions 1 to 11 are: 5 - P1: of type
E or of ,type F or of e.C - P2 of type or.of .type F or of type E, -
P3: of pe rffn%vrm%tge pl?%ée)feﬁi—l;ng g oﬁ%f:go%f‘“ctpi%@"tégtl)src’bg neg’ype C or of type D or of
type F,(Dor trageatiresifoeessary, Gpg (i0 rndikpuyntil all 8Bino ofid teyideesFarbeaf type C, or the
residuel.ngmsdu%dy or Pro; 10 - P6: of type C or of type D or of type F, or the
residue I's y or Pro; - P7: of type F or of formula -A-CO, or the

resi duemi)s Gf gesived, Relestively RBrotasfing grper @venl mbtettydpiandooal gofupfsppmsghiin- A- CO-

or the i i TN =i g o] [ pe F; - P10: of type
F o of UF s bbbl iining B reflng RGP0 O U0 Dy e B
or - RR) andieRclifg the atodurt thugeltthingd, frapmthe faidrmuppogr oup of type H;, and

phar maceut i cal |l 0 In accordance with the

pr esent<%.fjnvec flf%nﬁqﬁﬁérg&eﬁ Jé%r@%%nﬁhtﬁigﬁﬁ%gémr%om metics can be prepared by a
pr ocess(giwhi dhdsed farmig af afergruplitkage batweep pidephdistod kyprémumattamdmedcidzed sol i d

support with_a R=Telole) Sgtééi(;t& ljg(yfu%?@e.r@g‘f%%%d' derivative of that amno acid

whi ch in t hé“dest Fedrend pr I'n p§1s°|nt ion /2+' /2 or '[2-']Z, any
funoti oimal gemoypngdnyhotetiyg Hreumsmpesean bn fimctmbldsriipg pHing cicadeant the aci d

deri ' ' |.i. kew 2 ' I d; (b).r [ h
N pr ot et ara ot Feamend e BRR E e ol eRPROET Fie B R e pr aduct

t hus obfredenteq theinidiecale; @ppr opri ately N-protected derivative of that am no
acid V\h@ch i.n.the, desir.ed end-gr%d i tion. nearer thq Nt erm nal
d 1?% ct thu, alt or

a no- ol o ST EEGE PERORRE RN St Bt AR R S BP kR U
N- pr ot ehedtigd pormacedicdyraceeatable cor uBrcdyedbivg sdlt thuswbemed mpr bpr i at el y
glr)'?gﬁe ﬁte%?f-espi)gamé £ c\{)imgguntd Q?fo%u‘ﬂta ?E)relg oi ancgffgén?,up%alfrr{age%gaﬁl@ aQ&S%B'l%,t saltt.h us
As used in this description, the term "alkyl", taken alone or in combinations, designates saturated,
straight-chain or branched hydrocarbon radicals having up to 24, preferably up to 12, carbon
atoms. Similarly, the term "alkenyl" designates straight chain or branched hydrocarbon radicals
20 having up to 24, preferably up to 12, carbon atoms and containing at least one or, depending on
the chain length, up to four olefinic double bonds. The term "lower" designates radicals and
compounds having up to 6 carbon atoms. Thus, for example, the term "lower alkyl" designates
saturated, straight-chain or branched hydrocarbon radicals having up to 6 carbon atoms, such as
methyl, ethyl, n-propyl, isopropyl, n-butyl, sec.-butyl, isobutyl, tert.-butyl and the like. The term
25  "aryl" designates aromatic carbocyclic hydrocarbon radicals containing one or two six-membered
rings, such as phenyl or naphthyl, which may be substituted by up to three substituents such as
Br, Cl, F, CFs, NO,, lower alkyl or lower alkenyl. The term "heteroaryl" designates aromatic
heterocyclic radicals containing one or two five- and/or six-membered rings, at least one of them
containing up to three heteroatoms selected from the group consisting of O, S and N and said
30  ring(s) being optionally substituted; representative examples of such optionally substituted

heteroary! radicals are indicated hereinabove in connection with the definition of R”.

The structural element -A-CO- designates amino acid building blocks which in combination with

the structural element -B-CO- form templates (al) and (a2). Templates (a) through (p) constitute



(e) repeating, if necessary, steps (c) and (d) until the N-term nal am no
acid residue has been introduced; (f) coupling the product thus obtained
to a conpwwowab/osioobhe general formula WO 03/ 054000 PCT/ EPOlRCIHIERS/1428 OCOH
x fI Tenplate wherein OC | | Tenpdtate is as defined above and X is an
N-protecting group or, if 5 OC Tenplate is to be group (al) or (a2),

above, @l BRl Yhlioh thifdn ERMRLAOfhe e, PLOUSL ORLALAGT, il ShaPatel) of (€)
with an appropriately N-protected derivative of an- am no acid of the
gener al thf distengk hetwEenHBREHB> gtolpsimayriie HO@EnALMH5 . bX. AphwideicheiBisdinkkdAo tiee as
defi ne ; ' | e i D\Sal

N- pr ot g((::t?e e 1¥1§sne1m§2ﬁ' ealﬁ-?%&glg%)%g% ?@gﬂgséwléh?%gmgaethgé%%gp?lldlg ] gﬂdgcﬁ'ot ect ed;
(fb) r emowingthetibe Rmplatat aad thersaiy fawp cfslionirtdteae prchdsithet depised obbemuked; and
(fc)s C i tq: [ | Wi t-h. an. onfLi | ot ected
der i5va?1:'J @lea Gg%§t3 g%e %@%%ﬁeﬂd&&%? Blé%g%e%ttﬂl%gga o&etegrglﬁg&gf‘e %%P%ﬁlgy?%%%d,

r espect4.0+8b4 theltérhplata myll ndnesttheolidbnd rgtvaulpnaskdsady forelye foengioe sEnB-hiairpirsai d

N protected am no, aci d.derivative bein | kewi se. apprgprjately protected;
(o} oot on 8 R SeBRC R TP o aoRE N B R L B e e ep (1)
or (fc)The@Ehairgiaupiibm@tibhie highptdiant Rt phtakdigiibidy adivaRpeaps pat el y
N-protected derivative of that 20 am no acid which in the desired
end- pr dBFRiE Dpgetics ohigs pies@hinyentignyIbe Griairnin fabiligroenpianmniigaalagperiss of
10 the templates (a) through (p) play a key role not only for protease inhibitory activity but also for
the synthesis process defined hereinabove, as incorporation of the templates near the middle of

the linear protected peptide precursors enhance significantly cyclization yields.

Building blocks A1-A69 belong to a class of amino acids wherein the N-terminus is a secondary

15  amine forming part of a ring. Among the genetically encoded amino acids only proline falls into
this class.. The configuration of building block A1 through A69 is (D), and they are combined
with a building block -B-CO- of (L)-configuration. Preferred combinations for templates (al) are-
PA1-CO-"B-CO- to "A69-CO-"B-CO-. Thus, for example, “Pro-"Pro constitutes the prototype of
templates (al). Less preferred, but possible are combinations where templates (a2) are -“A1-CO-

20 "B-CO- to “A69-CO-"B-CO-. Thus, for example, “Pro-"Pro constitutes a less preferred prototype
of template (a2).

It will be appreciated that building blocks —~A1-CO- to -A69-CO- in which A has (D)-
configuration, are carrying a group R' at the a-position to the N-terminus. The preferred values
25  for R! are H and lower alky! with the most preferred values for R' being H and methyl. It will be
recognized by those skilled in the art, that A1-A69 are shown in (D)-configuration which, for R'
being H and methyl, corresponds to the (R)-configuration. Depending on the priority of other
values for R' according to the Cahn, Ingold and Prelog-rules, this configuration may also have to
be expressed as (iS).
30
In addition to R' building blocks —~A1-CO- to -A69-CO- can carry an additional substituent
designated as R® to R". This additional substituent can be H, and if it is other than H, it is
preferably a small to medium-sized aliphatic or aromatic group. Examples of preferred values for

R%to RY are:



present in said N-protected ami no acid derivative being |ikew se
appropriately protected; (i) renoving the N-protecting group fromthe
product twesosmistmbned; 0) coupling the product thus obtai red/Emians2s
appropriately N-protected derivative of that amno acid which in the
desired end-product is one position farther avvay from positi on n, any 25
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delpr ot lé(mrra@tem,é{ o, sekmlmadlkyrb)r dﬁ%ﬁ&}ﬁﬁ°<i®hﬂt3fR76ﬁ*diereg128db@xsl)mq:rraﬁ@é HRF in 5 the
nNol gC 78 [
Irbgr;tledgg%é?gﬁeggrakﬁkﬁ hzﬁlpro %ﬂ"?ﬂd&ﬁgﬁ{( ﬁé‘%ﬁ@@%‘ﬁﬁ% s’o%r gssupport
(p) cydbweriabgyl; elorypmiﬂué,toréﬂvaavlédm)r @Hzioﬁ@OBBI(wHers B8P pbmer; of kq)ven f desired,
form ngyapn, dhg&ﬁﬁ(ﬁ\ﬁi"i{ﬂ RS RELIERD, SRSl S AR aRLLAL e am no

acid resi osr e posi'tions ¥ égr on;
r enovi m@wﬁn@ﬂ}h}oﬂﬂ@ﬂ Drigyhere & pslo‘ptreﬁvh or lower alioyl); dﬁHh)oSﬁzﬁﬂﬁﬁwhm Rﬁny menber s

of the lgrévggr%%ggpaﬂgn@ d'oP'((E %s mrie RY h ﬁfcﬁl &ed ow%P%igF?ﬁ%@C“ ng

group(s esent ecu (r) i f
desior edlkemdnardewdr pljoshe pr oduct thus obt ai ned into a pharmaceutically

t abl I lsI
acceptabl e ?&aﬁl eraﬁtglnYoWeI‘élﬁ gd In?g@?ﬁ%? S lyweqcé ptofaBlN v 2l

unaccept abl e, obtain orres dr ng Tree %lzirrpound of
f or mul 4CH)e¥RY h’ﬂ@reaR UiH:; pelowiat alkyiiradovee elleiydalJHy) ABE @pﬁ( abbe Rskiwer  As used

in thi spdesefietd Ar&‘ﬂ}ér khmio%ﬁ&o«erah@l %@Hzéﬁgx? @?@393%9‘5 R, 1£QPRLAAT I ons,

desi gnateés saturate strai rocarbon radical s
havi ng allyL; RS': foaver @k)é;f@rlwﬂfylk@pﬂ)c (CH2.COOR Hohere R olmver gkyli ¢rdewsr, the term

" al kenyh kenﬂ)e%gﬁgmﬁfﬁw hgreLRsc h@vre@ 1@1@2&%&@ y&a%ﬁrpmer adipal s 20

havr ng refer tarbon atons and cont aining at | east

one or (Cgérd’é?{@i{% (ghere R elot?}’hraﬁﬂﬂ’l,l@frrg‘tehalkml)t EHp%P:RS| @hewiRe: Howbl e bonds.
The tergpyi. lopweralﬁe%%qmé z§ éﬁcﬁs%@h& RN B kyfurz)%rmw Retiiieh$t; 6 carbon

atons. Thus, erm ower a desi gnates sa urated
strai gWFlQ’:WaﬁlhOWP br anched hydr ocar bon radi cal s having up to 6 carbon

atons, _such pagy. Ig@ér Bk, lo‘%stepi’ﬂcenyp (@ﬁg%ﬁ ¥ (\Mﬁﬁpf(@%(&/er aﬂgyf %Pfo%p alfRagn;” Putyl,

and he term 2 desi gnat es’aromati c

i sobutyl tert. Lf‘é{%) 3\{’\/\6
c ar%oq@ﬁrz)caﬂwﬁ’ﬂ@ &h of @ﬁiebﬁm @ GoveA RHPTIYY) ESIH@):@R wiese Byg drvest ed
alkyl; or lower alkenyl; R**: Ho r lower alkyl) ; (CH,)nN(R**)COR*(where: R*: H; or lower

alkyl; R®: lower alkyl; or lower alkenyl); (CH,),COOR® (where R": lower alkyl; or lower
alkenyl); (CH,),CONR**R* (where R>®: lower alkyl; or lower alkenyl; and R*: H; or lower
alkyl); (CH,),PO(OR™), (where R®: lower alkyl; or lower alkenyl); (CH,)eSO,R® (where R%:
25 lower alkyl; or lower alkenyl); or (CH,),CsH/R® (where R®: H; F; Cl; CFs; lower alkyl; lower
alkenyl;or lower alkoxy).
- R’: lower alkyl; lower alkenyl; (CH,);OR* (where R*: lower alkyl; or lower alkenyl);
(CH,),SR*® (where R*®: H; or lower alkyl; or lower alkenyl); (CH,),NR¥R* ( where R*: lower
alkyl; or lower alkenyl; R**: H; or lower alkyl) ; (CH,),OCONR*R™ (where R*®: lower alkyl; or
30 lower alkenyl; R™: Hj; or lower alkyl); (CH,) NR*CONR®R (where R*: H or lower alkyl; R**:
lower alkyl; or lower alkenyl; R”: H; or lower alkyl); (CH,),N(R*)COR*(where: R®: H; or
lower alkyl; R*: alkyl; alkenyl; aryl; and aryl-lower alkyl; heteroaryl-lower alkyl);
(CH,);COOR®’ (where R”": lower alkyl; or lower alkenyl); (CH,),CONR**R* (where R*®: lower
alkyl; or lower alkenyl; and R*: H; or lower alkyl); (CH,),PO(OR®), (where R*: lower alkyl; or



rings, such as phenyl or naphthyl, which may be substituted by up to three
substituents such as Br, d, F, CF3, NQ(err), |lower alkyl or |ower

al kenyl . Wueostosuown " het er oaryl " desi gnates aromati c het er caywkpoa/142di cal s
containing one or two five- and/or sinenbered rings, at |east one of them
containing up to three heteroatons selected fromthe group consisting of O,

S and and.sai.d rd ngé being optional sybstijtu ; esentative
exanpl glgw?) an?ﬂ%lﬂ @%f)i’gocgglZl%%llhesf%%s‘%ﬂvﬁtdéﬁ b UhLﬁli("gf %ng ¥ g@ﬁ@‘é{d‘gﬂgr e indicated
her ei natwhere R*nH;d0 dieCh;j lowensilltyh ldwee alitefyi; i tawenalkdxyRR' . The structural el ement

-A-CO desi gpal,es . am.no .aci d,huil di ds0CKS i.ch i anpination.wth the
structural elszlt'r%blr%l’fver- - %&&?rglrkn’? B{I’e@phpg?lgss?‘fléﬁrfj a'r%awirgg?'ﬁ ngé))?)rvﬁrl % ]feggl)’( a)
t hr ough(QFR)SR6 fistierd RiY e HVD 1084 0540 00lo PERIERAY, (CHH 2R R 2( bdird R rigwrl ocks

whi ch hayve an N-term nas AN L., . .. s o i erd i n,®pace,in such a way
Ui TR, R R bRERL IS 1B akrer iy (TR e, RllRPAS g2 e %
pept i dealighaR’fr lowerlalkyk edlotver dlitveyl); (CHAGH (vareck Rfrdower byiybrioserof t he

t enpl at ) r sshP). Vi a,she correspondi - ande C: ternmini so that
{haPt or SR O QURRR P e B b1 G ERPRICE el BN L o BRE "y o0 1 DS
f or mul aal§l); (CHAPO(QRE )R (wierhRT elowkeaileylt ddovetr slkenyt)e (BB} IO RT there®™: and C-

termni, of the t late Lie t . 0-6..5A 1.he.t late w1l induce the
H bond lﬁgfrm%lgﬁ’ Orrlgocr‘}}eéggﬁé?nﬁlbf %icﬁﬁédéﬁg{ké%ﬁ?rgﬁ ' }f%a&PgF hz‘?nwf%ﬁlﬁ%%’ f(I:(\)A(‘Svrellf ormation in
t helpepdlkaigl; ohlawer afkox¥hus tenpl ate and peptide chain form a, 6-hairpin
mmetic. The {3-hajnrpin. c ! | @Rssics, highly rel.evant for.the protease

i nhibitory ajgt f()\él’ieli @ggﬂ 8Qertaﬁ{eégﬁ3®é§$pi(vﬁheﬁ‘? rﬂret' ?O(%F%l@{t?{éo%egélgénrﬁ%’i nventi on.
The (3- (&L PRY (wieaddRT i Hiontpweoaikor ordeven nbknyby, (FEINRER*6vharo REheweenpl at es

(a) thr 1 33K ) fo EpleiN o] activity
but al s%kﬁg’rc:'@rrga’%eﬁgﬁcg%yrlf?%égg{Iglrvgrcagg'ﬁs)’3(2%%5?%&(3(3‘ %@%?@%gv%,‘%g} %O%%r poration
of the dlehR atlexernlial ot heerliddyly (6H.).QOGRT (wesrR piiote elkeldopeptr de

precurs | C LRt | sy, ClyJ i j i-+.d] | ocks Al - A69
bl bng: Tty FPARECoRRIR (a0 MoGhhlyfah R o e R ik el 003 V' 1%
ami ne f kb (FIPROIORT), avireraRy” : lawereot;ive lgendkinyd) (GLEH 2B dehaeRfo aci ds
only pralj . ' t hi I 8. eqnfdi gur-at.i bui).di ng bl ock
A 1 hr ol R el byl B G GBI R0 BRI Bl Mo U LOF 5D
of (L) -dkmfiguevatriaboxy)Pref erred conbinations for tenplates (al) are- DAl -CO

LB-CO to D y r I 0. it.utes the
pr ot ot ype o?ggﬁgﬁ}‘pdfi’g? %90 gg{lml_lg‘&% alpkr‘e'él?}’g i é:d?gslg‘?héﬁé;%silgﬁésagéryg%%:onbi nati ons
WheR® t kol aliteasl);(BH)). S & (hale REDH2 o IDBerayl:ioo lawas 9k @p) IEBOR“FHUs, f or

PXap!erok 10 EELAMGATE S ar B Il B PO e alndg P e
whi ch Alowersaliyb)or layen alkepyb & 1: Hihor lawer aflerbr (GERYNBGOORS RRwhere RAeHar posi ti on
to the NuLEmALRYS 1owWRGudE, 6 BHESHMA! RBSH: or lower alkyl); (CH,).NE®R?)COR®
(where: R?: H; or lower alkyl; R*: lower alkyl; or lower alkenyl); (CH,),COOR®’ (where R :
25 lower alkyl; or lower alkenyl); (CH,);CONR*R* (where R*® : lower alkyl; or lower alkenyl; and
R*: H; or lower alkyl); (CH,),PO(OR®), (where R%: lower alkyl; or lower alkenyl);
(CH,)sSO.R® (where Réé: lower alkyl; or lower alkenyl); or (CHZ)qC5H4R8 (where R®: H; F; CI;
CF;; lower alkyl; lower alkenyl; or lower alkoxy).
- R’ lower alkyl; lower alkenyl; (CH,),OR* (where R*: lower alkyl; or lower alkenyl);
30  (CHp)oSR’® (where R*®: H; or lower alkyl; or lower alkenyl); (CH,),NR*R*( where R”: lower
alkyl; or lower alkenyl; R**: H; or lower alkyl) ; (CHL) NR*)COR*(where: R*: H; or lower
alkyl; R*: lower alkyl; or lower alkenyl); (CH,),COOR®’ (where R”: lower alkyl; or lower
alkenyl); (CH,),CONR**R*® (where R*® : lower alkyl; or lower alkenyl; and R*: H; or lower
alkyl); (CH,),PO(OR®), (where R*: lower alkyl; or lower alkenyl); (CH,),SO.R* (where R*:



25 for R are H and lower alkyl with the nost preferred values for R being
H and nethyl. It wll be recognized by those skilled in the art, that

Al - A69 arwasismamobn (D) -configuration which, for R  bei ngpedi/erd/iseshyl ,
corresponds to the (R)-configuration.2Depending on the priority of other
values for R according to the Cahn, Ingold and Prelog-rules, this

config j expr essg s( d|t|ontoR
bui | di tljlg %)Ijlag%}{ Xf&l %%npﬁ ‘?(égg ég%l\ SEN CAr ?Iyﬁan1 adf }Ot%‘%(r)?ll%(ﬁ ‘g%stl t uent
desi gnaalle?dylagrlwzerta&omﬁ This additional substituent can be H, and if it is

other than bhinidyd %Dfoafep@ﬁéaw]( G R whe RRWT AACH 134 PRAMNC Of

aromati c grou ues for
03/ 0540@31215@1‘ EPEE/RIA R 9r loger #iyl; dﬂlovteovlbfmyai () NRBRE N wetete@y loyver

CH2) m al nSR56
Ewhg,\sz e ﬂ?,é’ O’r,—%&ey\ﬁp%g? %W& ﬁwgﬁéf})a(:&%ér a k ‘9%§R ! gryin?y,l Iﬁf:{% Z1 (where
R33: | osksnyl); a(CH;)LCOI‘GSRSSR B eorek % doyéralkR3dr loer @fenylomer alfkw“)er alkyl);

(CH2) rpeat ke 6. H or
| ower a: E lI ; ( @Z(wﬂnﬁﬁ%m\ﬂ?gé%e& %e%ﬁlle(e O(C}E?% él\/e 4 1 e;3R33 5
| ower aallw,l or lagyer allswmrh); ql(ﬁ&ﬁﬂeﬁdi‘i?(&herHR &k Fl GWEF3; ddvkey blkyl; lower alkenyl

(CH2) 0 rﬁ{?\Qe)r ?(Wnere R20: H, or |ower alkyl; R64: |ower alkyl; or

| ower al keny CH2) 0O000R57 (where R57: |ower; or |lower alkenyl);

( CHY) 0 CONRS 85 81 {axtee plisylRagrer alksnisk (GHda@R™ (@mene@f\feaov@r kléﬂybr lowsnd R59: H, or
I ower el )] 3Gy r al kenyl);
(CH2) 0SQ® f’ll%lg' (?w%% g@%&%ﬁg&m&;(&g@ﬁ&ﬁﬂ%@% %&%W L’?‘;%(Wﬁz)gmmm
(wher e R:lowgr afkyl; of 10W@F%kenyloﬂerHa¢fRW€T alkﬂ)\EGCHz)L@C&J%r%/ whsre Kgwer ~ al koxy) .

R3: H 1|09/¥&eaﬁky@|o¥)6lwer él f Ral ﬁe&yll)wer(aﬁzgg) {_ﬁg?ﬂ{ WﬁBg théré)w& TH: Q& kyI or

| ower al ken wher e ower

al kenyl Pweqagm R@llﬂ(l wﬁe\r«@ 2FEayl R Gk or logrkiafkyl) dpﬂb)@f{@ C@RT(enyI R34: H:
| ovver a{whgilekﬂ* )H 101 (O%QIQ)EI'(IE@Q% ()%@félealkeg%sl (Cﬁk)oﬁﬁ(%kUWere &b kyI RGA:

;. or |ower alken )0000 wer al kyI or
| over 19 Hehpr )owe( @s@)«b @@EB "RinGeleae ?z%éowprcm@% oz lower alkenyl; pswer
al kenyl Rwamm&s@% CHORRS(OR hs RECHRMORRILGRINZ e exfiplo poner
al kyl ; or where R62: | ower ; or |ower
al keny! §Wher@rR (mzs abémmwirmm), RB(CHHq dER CwhereRS: Hy) B b Chy 1R"Wr | ower
al kenyl allgyl%wér%%ﬁyl%r'f&%éﬂa}koﬁé H, |ower alkyl; |ower alkenyl; (CH2)nmORS55

(where R wer al k or | ower alkenyl CH2) rrSR56 (Wnere R56: H,
or thwer al KT H drwer aipsi loerakgy ( Cfél@l@fgé &NR?Q‘%Q HIET | ower
alkenyl); (CH,)mSR’® (where R*®: H; or lower alkyl; or lower alkenyl); (CHz)mNR3 *R* (where
R*: lower alkyl; or lower alkenyl; R**: H; or lower alkyl) ; (CH,) N(R*)COR® (where: R**: H;
or lower alkyl; R*: lower alkyl; or lower alkenyl); (CH,),COOR®’ (where R*": lower alkyl; or
lower alkenyl); (CH,),CONR™R* (where R*®; lower alkyl; or lower alkenyl; and R*: H; or lower
25 alkyl); (CH,),PO(OR®), (where R®: lower alkyl; or lower alkenyl); (CH,),SO,R** (where R%:
lower alkyl; or lower alkenyl); or (CH,),CsH,R® (where R®: H; F; CI; CF;; lower alkyl; lower
alkenyl; or lower alkoxy).
- R": lower alkyl; lower alkenyt; (CHz)qORSS (where R”: lower alkyl; or lower alkenyl);
(CHz)qSR56 (where R*: H; or lower alkyl; or lower alkenyl); (CH,)NR*R* ( where R*: lower
30 alkyl; or lower alkenyl; R*: H; or lower alkyl) ; (CH,)N(R*)COR®* (where: R*’: H; or lower
alkyl; R*: lower alkyl; or lower alkenyl); (CH,),COO*’ (where R*": lower alkyl; or lower
alkenyl); (CH,);CONR¥R (where R*: lower alkyl; or lower alkenyl; and R**: H; or lower
alkyl); (CH,),PO(OR®), (where R*: lower alkyl; or lower alkenyl); (CH,),SO,R% (where R*:



al kyl; or lower alkenyl; R34: Ho r lower alkyl) ; (CH2)mN(R20) COR64(wher e:
R20: H, or lower alkyl; R64: |ower alkyl; or |ower alkenyl); (CH2)0000R57
(wher e R5WoO dsmssoal kyl ; or [ ower al kenyl); (CH2) 0CONRSSRxA/Kmhat=s RSS:

| ower al kyl; or |ower alkenyl; and R5% H, or |ower alkyl);
(CHZ)OPO(OR60)2 (V\/nere R60 Iower al kyl; or Iower al kenyl) (CH2) 0SO02R62
(Wnere r al keny r 2 R8 (Wnere R8:
aI kyI dll@nmlrmdb‘kerraildoxy)( CHZ) 00?55 (where R55 | ower aI kyI or Iower

D AR g Pl e

al kyI) alkep AT HOQBINRGBRER [ ih ot BwRGEkyT] apierer alkényl); (@h)r,:swmwhew kenyl ;
R78 X 3 (Eh b | k | :
niss %@ﬁo&e‘%‘%ﬁ% al 1‘6@6& alkeg)g_%l)“ @;‘%@ﬁ%@ﬁgﬁ?ﬁ%‘“ﬂﬂ &g@%al (l\(Nll_liFr% prb.gper al ky

( CH2) ONQ‘R@@)IQCRGMQMWMM CRZWerHlkemd) (CHNSIOGR yhere RE4 lovet klyyl oradvkezny| ;

| ; s 5 OR57 (wh
Y1 A A LB a1 SR L PWEE AN e ) RO (vhere
al kyl ; adeyl); @bézboP@(qk@ﬁy(wheadtf ﬂmer alkyl or lowvevatienyd); K@Hy))QSC(zKﬁ-lR\)IM 0) 2
wher e 0 s R wer al kenyl
(G2) 00RO PRl 8 s Gk g AR R T e E Sl o S ey D) g Oorars
(whiér e di@nylpr Ipwer@lkoxQF3; | ower al kyI | ower al kenyl; or |ower al koxy) R6:
H | ower al kyk .l 1%;—:‘%& SJRES CB"}@ e evpwer al kyl;
or | ower al %nﬁd’?%z ég%l ?:s %ﬁﬁ% z](l J%ﬁaﬂ( Ay@f Iowery
al keny| CH)p3% of Wﬂelr?ékm 10\’?60@1@1311}'1)5((“&12)6% PREK Whow& Eiwiee nyl; R34:
H or | Tor e 1 ol ROl 4 eralkl R64:
| ower aalq)%glo ﬁlv}%y%ﬁ(vr\g )@%‘B&%@%&g ﬁ(oﬁh %5% I?oaew al ky?/ or
| ower aéltyllséhyﬂc)wereldsmyrd@mra!i@ms}; penipdnly REBredarp iR Ghleykr alil R°Gker ~ al kenyl ;
d, -R5 !;,9?@ | kyl
?(r)]v\}esr arllée_‘!gﬁ;; O(%% %syR(k)%he e\%\ﬁ"'%@%g ?%\%\/gga aﬁ%?/ (Bﬁ%?C(P ower a?ke%yl )or
or (CHAygesidl V\(emibsrleor Reyrer erlwl 20l R” GEglowkiolieD); @HeyPO(QRSRetwhert®*A1 keny| °
or | owgpy, o Iﬁ 52 62, ) where RS5 :
Iomervglrjkajaw%} ﬁe?lkég R @%@ERS% ]gﬁrleOQRSG gl%é/gr((l ower al kyl ;
or | oneCHalkEhg ()NheIF@I—lé’}dN (’WW@&Y BB alk¢nylyer lowgt %WX}’) or_| ower
al kenyl ; R34R16 htwéPﬁlkblOWraﬁﬂc ?4 kCHZ) bﬁf‘z()z)w(a‘i@o?o V\é}% ), Hor

| ower al kyl ;. R64: vier ower al ken Ré@ rOO (Wnere R57:
| owkr aﬁﬂzl;)oSR ofwhesnder: Hi gr @Wrea%lwl)or 1@@2&@@@»\@% %ﬂ where R 810WPT0Wer al kyl ;
or | oveytied df @Rkt ariaytl RFER: oh‘ow&fauéygw?éﬂz) a K?%dOR""( %)ef 1‘?@( ARG Fer( Wher e RE0
: | ower aIkL, or |ower al kenyl ¢)2
alkyl; R™: lower alkyl; or lower alkenyl (C 2)0C OR (where R lower alkyl or lower
alkenyl); (CH,),CONR**R* (where R*®: lower alkyl; or lower alkenyl; and R*: H; or lower
alkyD); (CH,);,PO(OR®), (where R%: lower alkyl; or lower alkenyl); (CH;)oSO,R®® (where R%:
25  lower alkyl; or lower alkenyl); or (CH,),CsHR® (where R®: H; F; Cl; CF; lower alkyl; lower
alkenyl; or lower alkoxy).
- R": lower alkyl; lower alkenyl; (CHZ)qOR5 3 (where R*: lower alkyl; or lower alkenyl);
(CH,)¢SR* (where R*®: H; or lower alkyl; or lower alkenyl); (CH,),NR*R**( where R*: lower
alkyl; or lower alkenyl; R*: H; or lower alkyl) ; (CH,)N(R**)COR*(where: R*: H; or lower
30 alkyl; R*: lower alkyl; or lower alkenyl); (CH,),COOR®’ (where R*": lower alkyl; or lower
alkenyl); (CHz)qCONRSER59 (where R*®: lower alkyl; or lower alkenyl; and R¥: H; lower alkyl);
(CH,).PO(OR®), (where R*: lower alkyl; or lower alkenyl); (CH,),SO,R* (where R®: lower
alkyl; or lower alkenyl); or (CHz)qC6H4R8 (where R®: H; F; Cl; CFs; lower alkyl; lower alkenyl;

or lower alkoxy).



| ower al kyl; or |lower alkenyl); or (CH2)gC6H4R8 (where R8: H F;, d; CF3;

| oner al kyl; lower alkenyl;or lower alkoxy). R8: H F;, d; CF3; |ower

al kyl; | owerozaiskenyl ; (CH2) OOR55 (where R55: |ower al kyl; rom/ERGQ/1k2ser

al kenyl); (CH2)OSR56 (where R56: H; oe7lower alkyl; or |ower alkenyl);
(CH2) ONR33R34( where R33: |ower alkyl; or lower alkenyl; R34: H or |ower
al kyl) ; (CH2) oOOONR33R78 (where R33: lower alkyl; or |ower alkenyl; R78:
H, or lower alkyl); (CH2)ONR20CONR33R78 (where R20: H or |ower al kyI R33:
| ower aAtkyg; th@ullﬂmw@locleslkleuqy%? tR76llovik)g ave prefewed: Aeﬂxklydl) be(n@EQMMfQO) COR64

wh I k | Kk
§ Cro) CBa M\%g bIETAR KN nd R 1\4099""%&6 ek buifilng IbPV?S Of%ﬁ%%o CONRG8R59
(wher e RE38*: I ower al kyl; or |ower aI kenyl; and R59: H, or lower alkyl);

(CH2) OP 0?670)2 (where R60: . | over al kyl; or |ower alkenyl); (CH2)0S02R62
(where R6¥: NI ower al kyl ;N orr\{lower al kenyl); or (CH2)gC6H4R8 (where R8: H,

F, d; Rt | ower al kyls r al kenyl; or |ower al koxy). RO: |ower alkyl;
| ower al ke ; 2) 00R55 erg R55: lower alkyl; or |ower alkenyl); 30
(CH2) OSR56 ( 56: H; ornLgver al kyl; or lower alkenyl); (CH2), NR33R34(

wher e R33: IR?\%erORa kyl ; orgloves* al kenyl R34: H, or |ower alkyl) ;

(CH2) ON( R20) COR64(wWhere: R20: H or lower alkyl; R64: |ower alkyl; or

| ower al kenyb’); (CH2) 0000RZg~ (where R57: |ower al kyl; or |lower alkenyl);

(CH2) OCONR58R59 (where R58 : Iovver al kyl; or |ower al kenyl and R59: H or
| ower al kyl CH2) OPOSCR6O (Where R60 | ower al k>]/ or | ower al kenyl);
(CH2) osdmalzﬁ( pidowg2llohendB] osliod eleol Eroaytesesikyisr hewerryial kyl ; or

| ower abl@nibl andk” (GHRAARS AT b al kenyl ;
or | ower, al E{I(}), &gn X Io%r al k i gﬁér?l lgﬁ%ea%}@wwﬁ%%g%%}eﬁ{here R55:

| ower a} kiy Pyl I"d\?bé‘?‘RaI‘q(‘bWVl)(Asy(la}lZ) 0OSR56 (where R56: H or |ower alkyl;
or | 0WQ3’u11§1n ﬁf&ﬂl A70 66@7&%@ QNE@&B%f f)e%@ﬁi&d@%%dbﬂw& amﬁlo%ln%é/ lbuﬂ(ﬁt[%ll ower

al kenyl ; R34: | ower Kenyl ) ; ere 7 T ower | ; or
| ower dﬂ%bﬁ&ﬂ) and(KZF-’IZ @@@NRSEIRQ@g BreanceaciBBalobupnend ki | blodrs AT3we04al kenyl ;

and RSQ IQ\QFH (% %J&SR%L% \/\%1]8 P(% @8&? s(hmeo %@%ﬂ to GON amaglmlétﬁl or
| ower § 1) ere ower = al yl'; “or Tower al kenyl );
or ( CI—IZJ)SQ@MREH(%@@@%‘SW ofJ-si@ped @EBrmbtone (C. M.Rienkatdcbalen, al kenyl; or
| uer BigBh f&s 6, Rizs-1Az4] VLS z?r{ e, B ; (%é)éﬁﬁK?% (where
R55: 1o K5 I ower V\g T K})§a? %9%@95 glé?el\r%ﬁ 2 ; or | ower
al kyl ; ﬁdlhg)bi/ecrks at tcmpyte} are(I@IZ}) mmma Gtabitisation olPB-Beﬂrpm owlrmalokyin;, or | ower
al kaSny Ip’ept!g3 f'oops (D.(Ubrecgw. A"T‘t rlﬁ%l J) Al chbln 2)1 n?]%velz}l Bsygsnlﬁe %/hgnet\{wﬁuﬂ%mRﬁocks

and Strategies for Efficient Lead Finding", Adv. Med Chem. 1999, Vol.4, 1-68; P. Balaram, "Non-

standard amino acids in peptide design and protein engineering", Curr. Opin. Struct. Biol. 1992,

2, 845-851; M. Crisma, G. Valle, C. Toniolo, S. Prasad, R. B. Rao, P. Balaram, "B-turn

conformations in crystal structures of model peptides containing a,a- disubstituted amino acids",

20  Biopolymers 1995, 35, 1-9; V. J. Hruby, F. Al-Obeidi, W. Kazmierski, Biochem. J. 1990, 268,
249-262).

It has been shown that both enantiomers of building blocks -A70-CO- to A104-CO- in
combination with a building block -B-CO- of L-configuration can efficiently stabilize and induce
25  P-hairpin conformations (D. Obrecht, M. Altorfer, J. A. Robinson, *Novel Peptide Mimetic
Building Blocks and Strategies for Efficient Lead Finding", Adv. Med Chem. 1999, Vol.4, 1-68;
D. Obrecht, C. Spiegler, P. Schénholzer, K. Miiller, H. Heimgartner, F. Stierli, Helv. Chim. Acta
1992, 75, 1666-1696; D. Obrecht, U. Bohdal, J. Daly, C. Lehmann, P. Schénholzer, K. Miiller,



| ower al kyl; or |ower alkenyl; R78: H or |ower alkyl) ;

(CH2) MN\R20CONR33R78 (where R20: H, or Ilower alkyl; R33: |ower alkyl; or

| ower al keydsjosio8: H, or |ower al kyl) ; (CH2) R20COR64 FEC1(mtvenes2s R20: H;
or lower alkyl; R64: |ower alkyl; or koHwer al kenyl); (CH2)0000R57 (where
R57: lower alkyl; or |ower alkenyl); (CH2)OCONR58R59 (where R58: | ower

LY e S W BB L ey (S RIORIRD 2 (here

or | omdﬂulklrk‘@ﬁlylﬂ')mn de1a (1997 §AS6 S T( Mh@hrechRRY. Behdak C. BrogerCP3Bud 6wer  al kyl :

| ower 3 r l Ky r al kenyl;
(o) ey @B, R mpRLE SRRBEE ¢, Seater T, clim. 4502 VMBI RCE (wher o
R56: H; Olyechk, dlakearapdnkig| €. I@ﬁunlam/@rséabﬂﬁ@iﬂyﬂ % SRI@HQ)M%&C(W% &8, R33: | ower
al kyd ; .R)%ZI Q)wer al kenyl; R34: H, or lower alkyl) ; (CH2)nm\(R20) COR64
(V\/nere 6 H, or lower alkyl; R64: |ower alkyl; or |ower alkenyl);

(CH2) rO0O0OR57 (where R57: | ower aI kyl; or |ower alkenyl); (CH2)r CONR58R59
(where Iy 1. B adaawer:. 25 al kyl ) ;
(CH2) r P%%%R%‘] °§ésk°¥ hRé’ggse‘}t%ﬁmﬁ @{MS (amg”mg?@ %?f’{getr??l‘}a;oq‘(‘%—t&) 0SO2R62
(wher e IRE)z*CO-IVdWrbué@lkg/bbd@MQ f@\ﬁéﬂ‘*@ldfekﬂvr iD)- on(Li-GrifipgradsyR8 (where R8: H;

F, d; Bh. vl wer al koxy). R13: |ower

al kyl ; ‘ﬁgﬁ%ena Eehnay ulﬁ&%‘%:l—iif%\eﬁ gi()v\gg Jonfl:lé’g%d ﬁower al kyl; or |ower

al kényl ) ; (CHZ) 4SR56 (where R56: H, or |lower alkyl; or | over al kenyl ) ;
(CH2) g 1B§cflva (M?RQ 1&3@ toh&’ﬂﬁ re I:fgr ﬁlvgrya 6\9{&'1_%;19 rbeﬂg'?x?dy}}refew Hor

| oner a CH2 gN(RZC% é} | ower al kyl 4. | ower
al kyl : ETP eﬂ@i/ﬂ@iue%lfok rig @B‘Iﬂgmif ATROA104 ereethe f9llRying: or | ower

al kenyl), M%BRSQ (where R58: I ovver al kyl; or |ower al kenyl and
R59: H, or (V\,hsere R60 | ower al k or | ower

P
al kenyl9 ; (czfrge wsmlhdzlo ke@y r mf RyowecHiohrg gvie sikeny ¥)26 | ower
al kyd ; 19&@(%&@@4 br  loRkr &@ﬂm&@%&enynk )Fgmnﬂe‘* (where®: fowefd 5 CF3;

| ower a ky ;| ower | ; 1 ower kox ,ower al kyl; | ower
al keny| alklerpovermsayl; \Rﬁe orst‘ser Ylae KC%:DMR R Grhere: Ra1 Hemjoyer  ( CH2) mBR56
(where [Rof: Rsl"I lov@ﬁ alkﬁv‘ﬁrlo%rmenyl? r(Ci—IgT;\;‘ﬁ?Ol@V {(ﬁl@ﬂélﬁ” lcfv@r'@ 3%4 (where 5

R33: lower a 5@ H, ower g
( CH2) mi\ikepgh); cﬁ@ﬁé&@\%e& e(wfR%R Hpweraiik onlowst alkemsuandil?oméf OBJORST : or | ower
YBEBRS? (@héf@ﬂ‘}' )

| k I e 2
0 eny(%y%%g@%g@@@%:‘.)zvﬁ Lo HJI)’pmlbwauﬂ&hyl) QtH%Ikeny and R59: H, or

(CH2) 0 where R58: | ower | ower

lo IWR ALY O(bprzl) kw (%28 &nﬁ&é HBR - FoRerh §Fk§ﬂwerel'r‘<ymwerr al kenyl ) :
(CH2) 059@5@1201(1\.9@@21&0 2: Iower aI kyI or Iower al kenyl); (CH2)gC6H4ARS

(where - Rz ! H lower alkyl; lovslrer alkenyl (CIYI?_)OORS (Where R*: lower alkyl; or lower
alkenyl); (CH,)oSR® (where R”®: H; or lower alkyl; or lower alkenyl); (CH,),NR**R** ( where
R*: lower alkyl; or lower alkenyl; R**: H; or lower alkyl) ; (CHz)l,N(RZO)COR64 (where: R*: H;

25 or lower alkyl; R*: lower alkyl; or lower alkenyl); (CH,),COOR*’ (where R*": lower alkyl; or
lower alkenyl); (CH,);CONR**R* (where R*: lower alkyl, or lower alkenyl; and R*: H; lower
alkyl); (CH,),PO(OR®), (where R®: lower alkyl; or lower alkenyl); (CH,),SO,R* (where R*:
lower alkyl; or lower alkenyl); or (CH,) CeH,R® (where R®: H; F; Cl; CFs; lower alkyl; lower
alkenyl; or lower alkoxy).

30 - R lower alkyl; lower alkenyl; (CH,),OR* (where R*: lower alkyl; or lower alkenyl);
(CH,)oSR*® (where R*®: H; or lower alkyl; or lower alkenyl); (CH,).NR*R** ( where R*: lower
alkyl; or lower alkenyl; R**: H; or lower alkyl) ; (CHZ)ON(RZO)CORG“(Where: R*: H; or lower
alkyl; R%: lower alkyl; or lower alkenyl); (CH,);COOR®’ (where R”": lower alkyl; or lower
alkenyl); (CH,),CONR™R* (where R*® : lower alkyl, or lower alkenyl; and R*: H; lower alkyl);



10 al kenyl; or |ower alkoxy). RS: |ower alkyl; |ower alkenyl; (CH2)oO0R55
(where R55: |ower alkyl; or |lower alkenyl); (CH2)oSR56 (where R56: H, or
| ower al kwlg ozzs4doower al kenyl ); (CH2) ONR33R34 ( where R33:pdmommn/i4mBKyl; or
| ower al kenyl; R34: H, or |ower alkyl2; (CH2)oN(R20)COR64 (where: R20: H;
or lower alkyl; R64: |lower alkyl; or |ower alkenyl); particularly favoured

are NR2 6 o | ower (e QR57 (where R57:
| ower a@:@% }%\@R %C“émgaﬁg"ﬁvﬁ?&ﬁ(mw Eé}%z S %e&"@eﬁgﬁ ?‘T r al kyl,
or | owearlk}a,ld(érwgplr alkenyl); RIGH )G HIR Werhera RRYH; JF; C(; CH2oGB0(IRAOY 2 alkekere Rho

| ower al]ﬁ ) | ower al kenyl); (CH2)0S02R62 (where R62: |ower al kyl; or

| oner a nylf or (CH2)gC6H4R8 (where R8: H F; d; CF3; |ower alkyl;

| oner al keny®” T lovieowlsyl; !akaklyc)xyI R&ﬁ)oOlRﬁv(@hera[RR‘yloweli Okydyoradvegny| ;

( CH?S) o0 e | 205 16R56
(where %gegyl g@ﬁgesﬁ&%qelle% hl’ 8} lo%er,al ef S %@F@%I\}g@é%g& Wher e R33:
| oner lawkeydlkyl;or lowenekensl; Rénm or 16384 alldyl;) (:(EHZD cmé‘yaw)lere K’CHR oON( R20) COR64
(where: 64, [ zo* we enyl);
(CH2) 0 018% ?,}ky ?Jwek > grlows Ig&l/é% kie%lziepamcu?vr\@ W%‘foureéla é\ﬁfé (91 W%YECO\IRSBRSQ
(wher e REBH; b!qu:r aéldylbyGCHz)B@ODB%éwhab Ré?nlptvpr am; oRBfker dkergh); I ower alkyl);
(CH2) oP 58 k . ken ~(CH2) 0S02R62
(where W@éﬁl %ﬁg\%é?? Eﬁq()wér% v(\)/rer “éf ilken }? é R8 (where RS8:
H, 1 CCH)ROR Oniehers IRkylowet dingy or lawk elyty)); (EHZDOS(AQI‘” @iteR): lowket . | ower
al kyl Q'CE e |
al kenyl% e 5 %ﬁz%ﬁggﬁg@ é%ﬁb% gg (&ﬁg}gk I—*Qés\’/v(e:lr’ ng?ovfer al@fl Ogmkar]fcegmﬁenyl );
(CH2) gNR3BRBakosmrer e R33: |ower al kyl ; or I ower aI kenyl ; R34 H, or | ower
al kyl ) o ( XN 4 ssI | ower
al kyl; or Iugger aﬁﬁﬂ% | f(g—&gé& (RN e?ze g/?r au?yg\/\%rlo ﬁlkfn ﬁOr | oner
al kenyl (FHZ)@migégﬂsglowfr@m oREBver hlwwst); @HeNR¥ B (Iw]mmR3 lokz\&nyl and
R59;5; H &) 0 1o 0. @l K or | ower
al keny é’@ é&%% (V\herléﬁ%@gl’é&{zswﬁ %Cﬁg%’heﬁ%ﬁv\grﬁ oé”mr/l ); or
( CH2) q@@ﬁlhli °8 1qveh ekl RAowealkenylCpartiGRaly fhmmmd aed MR/ COlowwmentiva(KC&AY] ;  or
L over g lRuy ey Yo B Y ASGROByif T E @@9 ag bl ocks Al
to A69 the f Wgﬁsngy are p&fer%eg&;ﬁéﬂé}z%ﬁlog 2‘8 ({;?G)A , A25, A38
Wi th RAvBEERE: venayl oxdamer alehyhB0d R loperafions (UL RPE(QRINI Gihag RS 0cks of
type Adowerdlid; oBlowehikdyl) (CBD.SO,R? (where R lower alkyl; or lower alkenyl); or
20 (CHZ)qC(,Hz;R8 (where R®: H; F; Cl; CFs; lower alkyl; lower alkenyl; or lower alkoxy).
- R”: H; lower alkyl; lower alkenyl; (CH,)OR*® (where R*: lower alkyl; or lower
alkenyl); (CH,).NR¥R*( where R*: lower alkyl; or lower alkenyl; R**: H; or lower alkyl);
(CH2)N(R*)COR™ (where: R*: H; or lower alkyl; R*: lower alkyl; or lower alkenyl);
(CH,),COOR" (where R*": lower alkyl; or lower alkenyl); (CH,),CONR**R* (where R*®: lower
25 alkyl; or lower alkenyl; and R*: H; lower alkyl); (CH,);PO(OR®), (where R®: lower alkyl; or
lower alkenyl); (CH,),SO,R% (where R®: lower alkyl; or lower alkenyl); or (CH,)CsHR®
(where R®: H; F; Cl; CFy; lower alkyl; lower alkenyl; or lower alkoxy).
- R?: H; lower alkyl; lower alkenyl; (CHy)mOR* (where R : lower alkyl; or lower
alkenyl); (CH,) NR*R*( where R*: lower alkyl; or lower alkenyl; R*: H; or lower alkyl) ;
30 (CHp)uNER*)COR*(where: R”: H; or lower alkyl; R%: lower alkyl; or lower alkenyl);
(CH,),COOR”" (where R”": lower alkyl; or lower alkenyl); (CH,),CONR**R* (where R*: lower
alkyl; or lower alkenyl; and R*: H; lower alkyl); (CH,),PO(OR®), (where R®: lower alkyl; or
lower alkenyl); (CH,),SO,R” (where R™: lower alkyl; or lower alkenyl); or (CH,) CeH R®
(where R®: H; F; Cl; CFs; lower alkyl; lower alkenyl; or lower alkoxy).



R ~g1 O~ OR2 OR75 RROR 64 A8 A8" 5 wherein R20 is H or |ower

al kyl; and R64 is al kyl; alkenyl; aryl; aryl-lower alkyl; or heteroaryl-

| ower al kywlg o3asahoR75 is | ower al kyI ; lower al kenyl; or arwci/omensaikyl ;
especially those wherein R75 is allyBo (A8 -1) and R64 is n-hexyl (A8"-1).
Bui | di ng bl ock A70 bel ongs to the class of open-chained a-substituted

e d anal ogusr B P P AR e i s GBS EE el oges of
A70. SutHl,a%iCHo).aoi GCIHSMNR/ CHv)es have been shown to constrain small
pept i des, 1 n el aLLAoK CoYAaE DR hangeed conlarmLions (€ M

Bi opol ysHemsl); J(QHQPSRégcwhz@w H; Sulokver dbigillodiangr iﬂkaiyk)s(ommoueﬁni“amaear e ideal |y
ou1 £, KorpdbsustoPpAZ TR SOl 3 0L L0, Gl R o Ly s et

Bui | di ng 18veweks!; REnidwst a'lml,egllce&:rﬁ}kenyﬁf GGPQ)OGGDREQ&HerEiRﬁdlom@r alkyBdy. Med Chem
and pr opuptiehyR R COIR A er 0 ARTE Do R BT B R G2 157"
Cri sma, aligl); (Teﬂzl)o@O(QRGOH Owtierd BY: 18werRiiqls adiowk: all&nlez(ﬁHz)EsozBé’(l(ahm” (3-turn
o o RN Moy kAl SR %%as?wpﬂ%g B KRS Tpr@ i) Rl X

di substi tut am no I'yners Hr uby, F.
Al - thei dkenylypr lpgirmikeorgki , Bi ochem J. 1990 268. 249- 262). It has been

shown t hat t. I s A 0 04 CO in
conbi nat i onqgm P%ﬁéﬁg{gi ?%ﬁlkg‘fyéEtEHZ)%%d ,?ﬁ{‘ é%vﬁ glkﬁolilovgﬁracaryl)éf ficiently
st abi | |(£‘élz)a$&f {(rhdred’: IR Br IO%hdkylmrrhovmalﬂcw@atGth 3&34 (@dreadﬁ: lowt Al torfer,

i 1 ci onl LAl e ag oo R E (o U AR EAE o pD 08, O

Spl egl ealkyLR™: Syyteo Al zlelpweﬂalkﬁmﬂi) I(@Hg)OG@ORﬁé(wigersﬁelpwed-'alkyStor Brlei , Hel v.

Le h man nﬁﬁetnPﬁ) ééﬁ? 2(;1 ol zer iR @%% %ﬁlﬁﬁg}\,@ %@8@%@%@% BYIB%{FIC% } ongg@ﬁ) 2 8C -

Tet r ahe@HoPAOFS), (Bhere RS Bavet 38000 1over @lbemiD); (CHL)SDR® (wimreR™: @weRUf f i eux, P.
Schonnolig@ro dfer alMHPrl)?% (CHRL YR RAGES,; LR PR, 198 BB TswkPeny®  Corecht,

U. Bohdal’,” C. Br
or lower alkoxy).

- R?: lower alkyl; lower alkenyl; (CH,),OR* (where R*: lower alkyl; or lower alkenyl);
20 (CH,),SR*® (where R*®: H; or lower alkyl; or lower alkenyl); (CH,)NR*R* ( where R*: lower
alkyl; or lower alkenyl; R**: H; or lower alkyl) ; (CH,) N(R*)COR*(where: R?: H; or lower
alkyl; R*: lower alkyl; or lower alkenyl); particularly favoured are NR**COlower-alkyl (R*=H;
or lower alkyl); (CH,),COOR?” (where R*": lower alkyl; or lower alkenyl); (CH,),CONR*R®
(where R**: lower alkyl, or lower alkenyl; and R”: H; lower alkyl); (CH,),PO(OR®), (where R*:
25 lower alkyl; or lower alkenyl); (CH,),SO,R* (where R®: lower alkyl; or lower alkenyl)g or
(CHZ)qCGH‘tR8 (where R®: H; F; Cl; CF;; lower alkyl; lower alkenyl; or lower alkoxy).

For templates (b) to (p), such as (b1) and (c1), the preferred values for the various symbols are
the following:

30 - R’ H; F; Cl; CF;; lower alkyl; lower alkenyl; (CH,),OR> (where R*: lower alkyl; or
lower alkenyl); (CH,),SR’ (where R*: H; or lower alkyl; or lower alkenyl); (CH,),NR¥R* (
where R¥: lower alkyl; or lower alkenyl; R*: H or lower alkyl) ; (CH,);N(R*)COR® (where:
R*: H; or lower alkyl; R*: lower alkyl; or lower alkenyl); (CH,);COOR®’ (where R*: lower
alkyl; or lower alkenyl); (CH,),CONR*R* (where R*®: lower alkyl; or lower alkenyl; and R*:



Lehmann, R Ruffieux, P. Schonholzer, C Spiegler, Hely. Caim Acta 1995,
78, 563-580; D. Cbrecht, H Karajiannis, C. Lehmann, P. Schonhol zer, C
Spi egl er, wigedsps460hi m Acta 1995, 78, 5 703-714). Thus, facimipus2poses of
the present invention tenplates (al) 8an al so consist of -A70-CO to

Al04- CO- where building block A70 to Al104 is of either (D)-

or

(L) -confi jsRati.on -Wwth a il | oGk B+ &f (L) -
conf i gufr{a :118%&] W)Pq'd}%)é @35{‘{%@6 3610 h o i H(ef&'%&mgﬁ)@ or | ower
al kyl wiwtharerRét: fyrter Weyingy lowos lkongl; er Kﬁﬁ)qCGHQR%(T\&étene&ﬁ N;dll; G&CH,dow®18, R 9 and
R21 R29 I to Al104 are the follow ng: R18: |ower alkyl

Iofilxllelq;l 19?&%;{11!55? &1&7%?%&%@] (CH2) pORS5 (where R55: |ower al kyl; or
Iovver at kenyR¥; H OI?»'OV(GCHZ‘)'lpSRSG (vvhere R56: H, or lower alkyl; or |ower
al kepyl); (G2} pNR § where R33: lower alkyl; or |ower alkenyl; R34:
H, or | ower “al 'Kyl (CI-|2)pN(R2)CCR64 (where: R20: H, or |ower al kyI R64:
| ower at kyl ; R6rH; Ilwwenlk}dt losnay/dlienyl; @Hz)@ﬁﬁ%&em%bmr%ﬁ orllower al kyl ; or

e Y (O PEFRITT. oo bRy Pha: B lverilioh? Sl e

| ower a(q&bhvmz")Cp&ﬁz\)«p@@zﬁ%B enlowereliBER™: 20ver allgds ordbkerlajkenyl); | ower al kenyl ) ;

over ol oy eI ool grirer ey @RI Gy RBVECRY ¢ Rss:

| owtt adlkytl or 1QW€T plsewrk andaRi(eHMb\)fcr 841@329@5}28‘6( :e(méeﬂé%“ ldser dkyll awer al kyl ;

O oo RSN b SENONEERS, b BG Bttt ey

| ower aRHﬂI F; GeGF; loowealondt RyEr allsnyly @vleweraﬂqa@ﬁylmst piefeERY @O00R57 (where R57:
| ower BR 59 5. Gk re R58: | ower alkyl,
or Iomea‘?:ﬁ%soglgylli hpﬂl\/g* %ﬁg%@&y@oﬁer Q%H %%W(%O)Z (where R60:
| ower at kyl ; R6rH, msthst  al kenyl) (CH2) 0SO2R62 (where R62: |ower al kyl:; or

| owey al keny)i3) lov%ra (é‘ﬂg%ﬁs @wre"ﬂi Howerhi kﬁlcﬁlslorllaxoa‘fﬁﬁyl I kyl;

| ower al ken wer aI 0X T ower a ower a keny ;
(CH2) Qd%Is)n(Sﬁ%éw - H g fgster aﬁiklypr lower allendy, (G (w}(e@:% OSRE6 (wher e
R56: ;34 | ower
al kyl : %Hre’rl ‘*53%*?5 IS&%% B o 1gwa1@1)k ?%22’@&? Zm D) o@(o%g? 4(wher e:
R20:  H; loger alismed R afﬂkyllowerzslkylﬂ(@W@mNBT RONR’ Br (w R™ gt lee oy allkyAH2) 0000R57

e ket i oo o e 5
PCT?-(EPdPFVIM%% R®: lower alkyl; or 10wer alkenyl); (CHZ)OCOOR (where R 1ower alkyl; or lower

alkenyl); (CH,),CONR**R* (where R®: lower alkyl; or lower alkenyl; and R*: H; lower alkyl).

- R*: H; or lower alkyl.

- R*: H; lower alkyl; lower alkenyl; (CH,)OR> (where R>: lower alkyl; or lower

alkenyl); (CH,)N(R*)COR™ (where: R*: H; or lower alkyl; R*: lower alkyl; or lower alkenyl);

25 (CH,;),COOR* (where R*": lower alkyl; or lower alkenyl); (CH,),CONR>**R>® (where R*®: lower

alkyl; or lower alkenyl; and R*: H; lower alkyl).

- R*®: lower alkyl; lower alkenyl; or aryl-lower alkyl .

- R7: H; lower alkyl; lower alkenyl; (CH,),OR* (where R*: lower alkyl; or lower
alkenyl); (CH,),NR¥R* ( where R*: lower alkyl; or lower alkenyl; R*: H; or lower alkyl) ;

30 (CH,),NR®)COR* (where: R*: H; or lower alkyl; R%: lower alkyl; or lower alkenyl);
(CH,),COOR?’ (where R : lower alkyl; or lower alkenyl); (CH,),CONR**R* (where R*®: lower
alkyl, or lower alkenyl; and R*: H; lower alkyl); (CH,);PO(OR®), (where R*’: lower alkyl; or
lower alkenyl); (CH,),SO,R* (where R%: lower alky; or lower alkenyl); or (CHa) CsH:R® (where
R H; F; Cl; CFs; lower alkyl; lower alkenyl; or lower alkoxy).



29 (CH2)OPO(OR60) 2 (where R60: |ower al kyl; or luwcr aixcnyl); (CH2), SO2R62
(where R62: lower alkyl; or |lower alkenyl); or (CH2)gCoHAR8 (where R3: H;
F, O ; CrFwdavwssooal kyl ; | ower al kenyl; or | ower al koxy). HAZEPO14320ner

al kyl; 1 ower al kenyl; (CH2)O0OR55 (whesz R55: |ower alkyl; or lower 5

al kenyl); (CH2)0SR56 (where R56: H, or lower alkyl; or |ower alkenyl);

CH2) ONR33R34ks.(:\Wher e 3. | r..alkyl; or. | owesr,alk 1: . R34: H or |ower

4 kyl)) T )'W‘ﬁ%f@é"ﬁ{%&% Sy g KT Il arlawepe e

al kyl ; dkenyDWEH, ANRERY K Wherp &¢t Towet aikyilyor feneo plkeyl; &2 HNRIOGE b, al kyl

R20=H; b4 e 7. (wher 7. l.ower .al kyl: or | ower

gi| kenyl Sﬂz%wg%ﬁé}gﬁggé %é%@gl’l(%mvé? eé%ll’ ?rlgvﬁlerla%)k\%@lri%al kenyl ; and

R59: H; (QrawePOR Kyhre RI0loveHINGRO {GRHAKyDMEEE RCREB R Gwhere B Kiplver or | ower

al kenyl ) ) e ! i kO & .or lewer al.kenyl): or

(CHZ é%ﬁ%ﬁmn%ﬂ %;el"‘g%;%n%bsa,&fz%ﬂ%ﬁ@%)RS)‘?‘?releMmg"rweg?lEygh% ) or

| ower alokevafenylRAGH, L ¥WBF” (athdeyR?: loweveitkyl ok Bt 3lkén@hizy GORBE Hbtier e R55:

I 'R 80f. h. | ; ) R56: H; | | kyl ;

or 1 ower SRy o R ko ¢ SRR B RS el or Tover

al kenyl; R34R™:H; lover iyl tovet &ignyl; (CHAIDR DNHRR( TORGA aliyiheriewerR20: H, or

| ower a N : . 126, 1. y6h. ) icul arl voured are

NR20CO %ﬁm%&})’a@?‘“}rbg%?ﬁ@; M%F' o&?@ﬁﬁﬁlﬁwﬂﬁwﬁ%ﬁkﬁ@ R57:

| ontd  alJEn).COOR™ | (whvere RAl lomaydllyl; of GHRy RENBSERERCONRIBI ¢wRG8R™ | lower al kyl |

or | owe ; o. K, al kyl); (CH2)OPO(ORfi 0)2 (where R60:
fif S8R L b BT o2 (whbre Ro2: | briet

| oner a )OS2R62 (where R62: |ower alkyl; or
| ower at kenyR¥:lower aBk@l; (a0 @O hREY iiveradkyR8: H;, F; C; CF3; |ower alkyl;

| ower al kenyh+. var X ) - [55. 1) al kenyl ;

( CH2) MOR55 ()&Aé?é"‘lﬁg%ﬁ% LGS 19'(;&22,95 | (EeE ﬁ‘}é‘}r%%lﬁcﬂ S8 rasRaa(
wher e RNy o@WB) MR KK { were REwowendlkdroy loweRakenyliR b H; boiweer aliiyRy| ) ;

(CH m\ﬁ((ll;}?g %‘zﬁ@ﬂ)é : - § QY X : . al kyl; or

I ow?r a ezrg’%/I s F Cld‘zg? é:g&ség;gﬂ\ﬁhwgfé{elwhye 1?‘%%\/\5%1&)]{3%%: agérgx\fl%\sfger al kenyl ) ;
( CH2) 0 COYRBBRE8” (Where & Rwer dipdiror 26ven blksiyl); GFL)SRRIR BRI Kehge R aleweR50:  H;

| ower a | )i 4 2 ) Y v 60, al kenyl ) ;
(CH2) 08%%6&5 I?V&\Aﬁe eﬂri%rg'ggd(z’? 568%\%1? ‘é’faﬁl‘%yﬁ @%"f%&? )%ﬂhg%y ) Wver i 8 ‘%r) gO6HARS
(wher e R@er glicenid); (CH)-XEB;” (WbeweR ™ alokgr alkyl; onawenilkemi)i or (GH2)4 al koxy) .

Fover SRR ?’;ﬂf?&%%@%ﬁ?%?ﬁé%%?"9{325%%% or Tover alkenyl:
R3420 H; - or | %’\Zfaéi; lewerplkyl; lowesgkqupHtGHNORIOPBaRAL | vy dkylrmdowas, or | ower -
T e
(CH,),N(R*)COR® (where: R™: H; or lower alkyl; R*: lower alkyl; or lower alkenyl);
(CH,),COORY (where R*": lower alkyl; or lower alkenyl); (CH,),CONR**R* (where R*®: lower
alkyl, or lower alkenyl; and R™: H; lower alkyl); (CH,),PO(OR®), (where R¥: lower alkyl; or
25  lower alkenyl); (CH,),SO,R% (where R%: lower alkyl; or lower alkenyl); or (CH,),CsH,R®
(where R®: H; F; Cl; CF; lower alkyl; lower alkenyl; or lower alkoxy).
- R¥: H; lower alkyl; lower alkenyl; (CH,)nOR” (where R¥: lower alkyl; or lower
alkenyl); (CH,)mSR>® (where R* : lower alkyl; or lower alkenyl); (CH,)NR*R* ( where R*:
lower alkyl; or lower alkenyl; R*: H; or lower alkyl) ; (CH,)N(R**)COR* (where: R*: H; or
30 lower alkyl; R%: lower alkyl; or lower alkenyl); (CH,),COOR®? (where R’ : lower alkyl; or lower
alkenyl); (CH,),CONR*R*® (where R*®: lower alkyl; or lower alkenyl; and R*: H; lower alkyl);
(CH,),PO(OR™), (where R*: lower alkyl; or lower alkenyl); (CH,),SO,R®? (where R%: lower
alkyl; or lower alkenyl); or (CHZ)qCﬁH‘«,R8 (where R®: H; F; Cl; CF; lower alkyl; lower alkenyl;

or lower alkoxy).



al kyl; or lower alkenyl; and R59: H, |lower alkyl); (CH2)O0PO(OR60)2 (where
R66: | ower al kyl; or |ower alkenyl); (CH2),SO2R62 (where R62: |ower alkyl;
or |ower widkemghgop or (CH2) gC6HAR8 (where R3: H F; C; G3yEroonesnsal kyl ;
| ower al kenyl; or |ower al koxy). WO 03¥ 054000 PCT/ EPQOL/ 14528 30
Alternatively, Res and R26 taken togethia uau uo -(CH2)2_6-;

CH2) 20( CH2y2 - 2 Ko

al kol ) Toner alRshaldt PREYRRA R, bR el %ﬁwﬁﬂmb oue!
al keny| CH$-DivaeRES": HilelowerieL qasﬂowr alkenydy (CRL KRR 6whm&3r’ lawdceny! ) ;
CH2) ONF3R 25 1R33 wk Q) oAl lo1oR34: H
I(ovvez al ky:sz{e( XCIJQZ?SI{{I( R20) @%4“?\%&gémx’kﬁé®hdwh I%oﬂé\zjryaf l?@%; C)Irovver
al kyl ; @Bl udawenplicdngr pwer(abiemyl (OBRED ORihehere RS 7 loveo alsyl; mlwdr or Iovver

s T IR Bl R R |

al kenyl 9: (%@1@2%@@2%«211 :Wh Er 61 (82 lowef dindr lowtriejitenyloper 1D‘Mmkoajr)kenyl) or

over "at kowy! RO TG ER e ReTaR QY B ) e Bkt T .
| ower aﬂ%)sgl Srhprs R HapKlergt a)lkyl ‘ot tovzY TieRS6; (CHENR B 6 whete RS lowever  al Kyl ;
or |0\A/e£11q@~|df?omé{21ken9m?‘*) M%‘%m&)ﬁhg‘ 22 BE% R;chﬁ’{ g&gﬁ% ¥lg, PWer

al kenyl ; A& X I'ower " al k ere: 0: H or

| owkk  AllkR lqsz@naﬂwlo%épwwal%vnyl é@H SWER’ awhétﬁﬁ lowecpirylpOUORE7 (where R57
al L)c/)}mer%%ln ol/(vqe:}rlgrgc ?(121?]@(5_9 %e?é ItSenb!‘klf)r,alk?I(():\!#\/e%%’QaI Kyl Rél%(fédﬂgﬁ Od.:Fo’VO}(?g Ol) gm?\r/mere
R60: | oWEFHACER (\ﬁberq %wéfr FeEPlkGFp/ foper gy paoirad: qrm@r@%m-: | oner al kyl ;
or |ower al K’@“ﬂﬂl )owepﬁlkﬁlqlé‘%): F@?}fg%ﬁﬁ }@e RH loger aﬁyil o oer a}ll%‘ﬁ?ﬁ al kyl ;

| ower al ken wer al koxy | ower 3\; ower_al ken¥!I :
pr

( CH2) 0CREB) S{Ri\ﬂ'@’fhér H; prokes \PI lovigy alk@mr(cblb)klgﬁyﬁ (WhepgR: @PWOSRSG
(whey e f886:or wePilkdrg1er. al grm)wer(%[kyl) @‘(WR)M (vﬁ'xgéizﬁ\ﬁ %gﬁﬁér ( where

R33 | ower _al kyl; or | ower jower

( CH2) ONRB Y’ c@%@ael%i}‘ie?réowmﬁmw (%Hbdc&%r” (V\élm@ﬁ 1q>zana1ky1owé¢wea| kyl; or

| ower adllke%fl e, NRSQRFP ﬂeye ﬁsaqwrgﬁtylaBﬁom%%loMﬁrRsalﬁ(deel(ﬁ%@)‘ H or
| ower al k 7 (where R57: | ower i [ ower alkényl):
(CH2) o g@s@ W?éf‘r% R58; Cly 6 fowst aliil; lowger aik@wér ordqﬂkféﬁi}qoxwand R59: H;

llower al kyl )g. ﬁCbi%ﬂP KIORY Aotvhas, ﬁoﬂﬁ&erﬁénwwer al kyl; or | ower
al kenyl ) ; (CI—LZ@%SOZRG (where R62: I'ower al ky or |ower alkenyl); or

(CI—@)gCGH4 grlevreloly F: O; CF3: lower alkyl; lower alkenyl: or |ower
al koxy)- FOFR"% ENBWat8§1; ((Chz)mocﬁﬂif)’ (wh%k&qtﬁ aiswélthmylaﬁﬂnvs(e%ﬁcenyt)he pr ef erred

val ues (fCCI)-Irz)‘,CtJ(SII\?R%I%Sr9 (vel'lljeie IS{¥ nlgx?/clersalkyli or lower alkenyl; and R*: H; lower alkyl); or

(CH,),CsH,R® (where R®: H; F; Cl; CF3; lower alkyl; lower alkenyl; or lower alkoxy).
- R’’: H; methyl

25 - R’': H; lower alkyl; lower alkenyl; (CHZ)mOR55 {where R*: lower alkyl; or lower
alkenyl); (CH,)NR¥R* ( where R*: lower alkyl; or lower alkenyl; R*: H; or lower alkyl) ;
(CHY)-NR®)COR* (where: R?: H; or lower alkyl; R*: lower alkyl; or lower alkenyl);
(CH,),COOR?’ (where R*": lower alkyl; or lower alkenyl); (CH,),CONR*R* (where R™®: lower
alkyl; or lower alkenyl; and R* : H; lower alkyl); or (CH,),CsHLR® (where R®: H; F; Cl; CFy;

30  lower alkyl; lower alkenyl; or lower alkoxy).
- R%: H; lower alkyl; lower alkenyl; (CH,),OR> (where R>: lower alkyl; or lower
alkenyl); (CH,)mNR¥R* (where R*: lower alkyl; or lower alkenyl; R**: H; or lower alkyl) ;
(CH,)NR®)COR®* (where: R”: H; or lower alkyl; R*: lower alkyl; or lower alkenyl);
(CH,),COOR™ (where R*": lower alkyl; or lower alkenyl); (CH,),CONR™R® (where R*®; lower



the followng: 30 - R8: H F;, d; CF3; |lower alkyl; |ower alkenyl;

(CH2) OOR55 (where R55: lower alkyl; or |ower alkenyl); (CH2)0SR56 (where
R56: H, owd @wssooal kyl ; or | ower al kenyl); (CH2), NR33R34 (pCcMimna4¥383:

| ower al kyl; or |ower alkenyl; R34: Hdr |ower alkyl) ; (CH2)ON R2) COR64
(where: R20: H, or lower alkyl; R64: Iovver al kyl; or |ower al kenyl);

o) SOREER b et A, o et (PR () Ao

PCT/ EPObWar4838 10\@1 alldenyblor loserlkexdykyl ) ; (CHZ) (er r) PQ( OR60) 2 (where i | ower

Tower al kengl ) % BT BF) BRI, (G D At B Pl @IS, 5 T

| ower adllmeml}’I(CHd&NRoWé(rW@Ird(h&Mywerml or ldwemlkdnmlv\ﬂ?" Hj drydwerBlkyl) R30:  H,

e e S et o e T

al keny| (CHRRAOOR}” (whert Bwelpwmau@/l Yor Jowef me@ymeﬁz)g@ B,”((m B R@e: H, or

ower ol B Sl R e B B b PR R e 10 ko

or | owdewer ddeyhyower alkchyR®9 lower alkeramyr al kyl ) ; (CH2) OPO( OR60) 2 (where R60:

| oner al kyl ; 50r : %J%H 2 (where R62: | ower alkyl; or
| ower al ken Iowelrgt?%-é) g‘%%m( elé%é}é%l%H F, d; CF3; |lower alkyl;

| ower al kenyl or | ower al koxy); nost preferred are CHZCO\IR58R59 (R58: H

R '°Y§§%1?*é*¥ib%lﬁ5%§a%%“€f°k%%““* e s I MR R S TR o,

Iovver aﬂ(eﬁwymh “Creing HSRES 2 Me R56: H or |ower al kyl ; or Iovver

al kenyl); (CH2)"\R33R34 (,.here R33 : lower alkyl; or |ower alkenyl; R34:
H or lower alkyl) ; (CH2) nOCO\IR33R78 where R33: Iower al kyl; or |ower

al keny| Thegpadingploge-Br ithén tegaplate (ebﬁzé (2N ROTPRBIRTBING whidtesidm20: H or

| ower r 71y OF- 7 r al kyl);
(CIV-\g) ma\lﬂ’r%%ed %S for@)a\epfel\}l@odfﬁ R |2|, dnd eﬁéﬁ%B mlgfé}§+ps 3 V%thlt*beﬁxr \A}Iie%\ﬁgl kyl = of
| ower aM@eMﬁ )A3SCHR oD Hs 342, \Mgr@d%ﬁ Mpﬁmfer@ﬁkvl or lower al kenyl )
(CH2) OCONRS8R29 (where R58: | oweraglkyl; or |ower al kenyl; and R59: H,

| ower alkyl). R34: H, or Iovver al kyl . R3S: H, lower alkyl; |ower alkenyl;
(CH2) MORS5 (4Msere R55: |ower al kyArginge | ower  al kenyl ) :

(CH2) mMN\( R(erxg,) COR64 (wher e: RZQ:_Agﬁ;mggel ower al kyl; R64: |ower alkyl; or
I ow§)r al kenyl ) ;

Cys L-Cysteine
Gln : L-Glutamine
Gly Glycine
His L-Histidine
e L-Isoleucine
25 Leu L-Leucine
Lys L-Lysine
Met L-Methionine
Phe L-Phenylalanine
Pro L-Proline
30 Ser L-Serine
Thr L-Threonine
Trp L-Tryptophan
Tyr L-Tyrosine

Val L-Valine



25 (CH2) o0O0R57 (where R57: lower alkyl; or |ower alkenyl); (CH2) OCONR58R59

(where R58: |ower alkyl; or |lower alkenyl; and R59: H;, |ower alkyl). R36:

| ower al kwlg o3osyemn al kenyl ; or aryl-1lower alkyl . R37: H pavEeroiahsesl ;

| ower al kenyl; (CH2) pORS5 (where R55:33 ower al kyl; or |ower alkenyl);

(CH2) PNR33R34 ( where R33: |ower alkyl; or lower alkenyl; R34: H or |ower

al kyl') ;  30¢cf CH2) PN(R20?CCR64 (WRere: R20: H, or I_ower al kyl ; !?64: | ower

al kyl; or |ower alkenyl); (CH2)o _7 (where R57 : lower alkyl; or |ower

al kenyl); (CP&) OCONRS8R59 (wher é-@&§hing owe\rl\lh al k)él60 olr I owerI El Ikenyl ; ?nd

R59: H, | oweggal kyl); (CH2) OPQ( @k LA ere . lower alkyl; or ower

al kenyl ) ; (Cé—él)% S2R62 (where R?‘;:(ls{t%vx%lr%nél ky; or | pwer al kenyl ) ; pr

(CH2) qC6HARSSgwhere R8: H, F; GprcoR3; | ower al ky!, !ovver al kenyI: ?)r

| oweg al koxy)g, O 03/ 054000 PCT/LE@IQ;%&?[;@%W 32 R38: H, |ower a! kyl; | ower

al kenyl; (Cl112)pvn kwhere R55: |ower alRyl; or lower alkenyl);

( CH2) PNR33R3 here R3': | owerl-Rikdirninoghenllolagine al ken?/lk; I Ri %64H; I or | ower

al kyl) ;  (G#)pN(R20) COR64 (where:. R2(. . oF wer al kyl ; . | ower

al kyl; or | ower al kenyl ) (CH2) Org%ﬁgég}éo(p\?ﬁng?aéankgr | ower al kyl; or | gwer

R0 | <@*?’““§§g§58% o} 0RO CRRON A her e buer iyt s or T ower
. H | owepy, = RAA) 2 .{: 2’ ;

al kenyl ) ; (CHZG)G%)S ZIQGZ where R62: %owér_ %@V{ﬁ@ or | ower al kenyl); or

( CHYY qCeHARSPhe(npilHe=IE) H, F; @rperackidinaphenylaieniog| ( |(2)\)Aen{]? al k(e\rll\%l; orR e

| ower al koxypheR8e (KEL)ERWET  al KVibeta RWEE; o CH 55 ere ;

| oner al kyl ; §§ Iom@hzgﬁﬁznyl); (eCIa—|2) m?lﬁ@@%ne(Mere: R20: H, or Ipwer

al kyl ; R64: Ths(@HGMNEI=NBY | owdrpaz-ReanidinophenyBlapiopr) QO00R57 (where R57:

llower al kyl ;pipr |ower al kenyl); 1(gR) 58R59 (where R58: |ower alkyl;

or lower alkenyl; and R59: H, lower ‘alkyl). R40: lower alkyl; |ower

al kenyl ; or @iyl -1 ower al kyl. RAtCycigherydalanineal kyl; | ower al kenyl ;

(CHzy pORSS (where R55: | owver al Kyl oy @6puttine al kenyl ) (CH2) pNR33R34 (

where R': lower alkyl; or |ower alkenyl;” R34: H or lower alkyl) ; 15

(CH2) pN( R( er¥s#) COR64 (wher e: R2(§f3‘PD’01Qﬂ€T1‘D’bWémeal kyl ; R64: |ower alkyl; or

| ower al kenykp; (CH2), COORS7 (wWhersicRade | ower al kyl; or | pwer al ke_nyl )

(CH2) oCONR58R59 (where R58: |ower _alkyl, or |ower alkenyl; and R59: H,

| ower al kyl )3-NelcH2) oPO(OR60) 2 ( \MveMNephtigtrlaninswer al kyl ; or | ower al kenyl);

(CH2) (err) S2Re2 (where R62: |0W—N§§F}Jﬁ-)9llélanﬂ{e | ower al kenyl); or

(CH2) gC6H4R8 where R8: H F;, O 3; lower alkyl; |ower alkenyl; or

| ondt al koxyiCIPED - R42: H | owdrd-Ghikipphenyisiggine al kenyl ; ( CH2) PORS5 (wher e
R55: | ower ajdqyhe or | ower L-3-Chlorophenylalanine
2C1-Phe L-2-Chlorophenylalanine
3,4CL, Phe L-3,4-Dichlorophenylalanine
4F-Phe L-4-Fluorophenylalanine
25 3F-Phe L-3-Fluorophenylalanine
2F-Phe L-2-Fluorophenylalanine
Tic L-1,2,3,4-Tetrahydroisoquinoline-3-carboxylic acid
Thi L-B-2-Thienylalanine
Tza L-2-Thiazolylalanine
30 Mso L-Methionine sulfoxide
AcLys L-N-Acetyllysine
Dpr L-2,3-Diaminopropionic acid
A;Bu L-2,4-Diaminobutyric acid

Dbu (S)-2,3-Diaminobutyric acid



al kenyl); (CH2) PNR33R34 (where R33: |ower alkyl; or |ower alkenyl; R34: H,
or lower alkyl) ; (CH2) PN(R20) COR64 (where: R20: H;, or |ower alkyl; R64:
| ower al kwlg ozzs4doower al kenyl ); (CH2) 0000R57 (where R57: paavEewoiakiegl ; or
| ower al kenyl); (CH2)oCONRS58R59 (wherss R58: | ower al kyl, or |ower alkenyl;
and R59: H |ower alkyl); (CH2)(err)PQ(OR60)2 (where R(err): |ower alkyl;
or 25 | ower kenyl); (CH2)0SO2R6 wher e r al kyl; or |ower
al kenyl ) ; org%lCHZ) qCBHAR8  (wher'e ODWHCIE‘CR%%?AE%&B | ower al kyl; | ower
al kenyl ; or hewer al koxy). R43: gbimhemiinod deyd ; | ower al kenyl; (CH2) nOR55
(where R55: | ower al kyl; or |ower al kenyl) (CHZ) nSR56 (V\/nere R56 : | ower
al kyl; or | or al kenyl ); (CH2) rPNRBIREED L(fYTWWékde R33: |ower alkyl; or |ower
al kenyl ; R34y 4y or | ower al ky|)LOE(e%MEN(1520) COR64 (where: R20: H, or 30
| ower al kyl ; &?62 | ower al kyl ; or | ower "al kenyl ); (CH2) 0000R57 (where R57 :
| owet al kyl :B#Br |ower al kenyl) :L-BeheylloRRs8R59 (where R58: |ower al kyl :
or | ower al kg@yﬂ); and R59: H, | quesabidlile (CH2) OPO(OR60)2 (where R60:
| ower al kyl ; | ower al kenyl); (CH2)0S02R62 (where R62: |ower alkyl; or
| over al kenyﬁBZ or (CH2) gO6HARS L(sheyltgonipg F: O : CF3: |ower al kyl:
| ower al kenyhGha or | ower al koxy)L,Hy}Q) Q%&WQQHIPCT/ EPOl/ 14528 33 R44:
| oner al kyl; |ower alkenyl; (CH2)p,,,.. ~VV.,,,re R55: lower alkyl; or
| oner al kenyﬁlgyS (CH2) pSR56 (vvhér oG gystepe or |ower al kyl ; or | over
al kenyl ); (G2} pPNR33R34( where R3Bombowgt al kyl; or | oner al kenyl ; R34: H
or lower alkyl) ; (CH2)pN(R20)COR64 (where: R20: H or lower alkyl; R64:
| ower al kyl ; |g | oner al kenyl); {EMp9pEOORS7 (where R57: |ower al kyl; or
| ower 5 al kemhle) (CH2) pCC]\lR58R5L9H$Md§L§ﬁe% ﬁgﬁmel ower al kyl; or |ower
al kenyl ; and_R59: H | ower al kyI) or 0C6HARS (where R8: H F, d;
CF3: |ower aP®yl: |ower al kenyl: %Bmv@mena eBRg) . R45: H | ower al kyl:
Iower al kenypip (CHZ) OR55 (mhergﬁggbollégygar al kyl; or | ower al kenyl);

SR56 (where R56: H, or |ower al or |ower al kenyl); (CH2)ONR33R34
(whé e R33: PB%er alkyl; or Io%é@“&llgﬁ'élﬁﬁ/ R34: H, or lower alkyl) ;
(CH2) ON( R20) X3eFe4 (where: R20: Iﬂ,—NMeth}gly}@ﬁylglg}nﬁé kyl; R64: |ower alkyl; or
| oner al kenglk)g' (CH2) 0COORS57 (mg‘trare | ower al kyI or lower alkenyl);
( CH2) OCONRS Igle(where R58: NAMgtpinoriggeneoner  al kenyl and RS9: H,
| ower al kyl )Mealar (CH2) SCGH4R8 (miaaq@h}ﬁﬁamﬂé F; d; CF3; Iower al kyl; | ower
al kenyl ; or Oﬁgr al koxy) . - R4 r al kyl | over al kenyl ; (CHZ) SOR55
(where R5S: r al kyl; or 'NM @i‘ﬁ?l?“cm‘?(a—&) SR56 (where R56: H, or
| oner al kyl ; Mevall ower al kenyl) 1(1@1142&&1&1%&3%4 (where R33: |ower 15 al kyl;
or | ower al |; R34: H or iﬁ\k] Kk \), (CH2) ON( R20) COR64 (wher e: R20:
H, or lower “&r%yl; R64: Iovver " ﬁ h%‘? Jwer al kenyl): (CH2) 0COORS7
(where R57: |ower alkyl; or |ower

In addition, the most preferred values for B also include groups of type A8"? of (L)-
configuration:

25
A8’

wherein R is H or lower alkyl and R* is alkyl; alkenyl; aryl; aryl-lower alkyl; or heteroaryl-
lower alkyl; especially those wherein R* is n-hexyl (A8'’-1).
30



al kenyl); (CH2) OCONR58R59 (where R58: |ower al kyl; or |ower alkenyl;

and

R59: H Ilower alkyl); or (CH2),C6H4R8 (where R8: H F; d; CF3; |ower

al kyl; | omerozaiskenyl ; or | ower al koxy). R47: H, or ORS55 (wamerora%s2s! ower
al kyl; or lower alkenyl). 20 R48: H; 3br |lower alkyl. - R49: H | ower alkyl;
(CH2) 0OCOOR57 (where R57 : | ower alkyl; or | ower al kenyl) (CHZ) OCONR58R59

gggg; e ﬁ%@cﬁgpgk%{he pa élggﬁ&e@a@ /e %r%g], Wnera{*% derpeEh 8 kﬁ ) O e

al koxy)amino RiDresides bedorpylg t@ bne-of REelfolldwing gromss: al kyl ; | ower al kenyl ;

(CH2) NnOR55 ((\m {)% R55: Nkﬁ&ﬁ{Rvﬁggy «mgmgcﬁ}ﬂﬁ(}ﬁgﬁ/ 1)Sge\écHZ) nNR3_3R34 (

where R33: al kyl al kyl)

(CHZ) N R20)@@R6m (vxhen@z"cmﬁ)ca «hydrbmmm Jagk yomaiRbet helemaminatbky| ;

or

;pglc']lileRgB(Qggp FMCI;Z)E g g EZI géyﬂa F\c>:5c171(,)mc"oan o%aré(%l “(I’)I;/| | O\Qﬁtrj g!sge:ny:_l?;
Iovver al ky! )Grosp F( CH2) q&%)c@hép@aﬂ&n -chiirgddt” afdd “aniohid” 30 | ower al kyl ;

| owner al ken)@muﬁh I Omﬁldﬁﬂéé)) CFIZ)4 Z?%HF(%W%II\& al kyl; |ower alkenyl;
r

(CH2) nMOR55 (where R55: 1 ower
(where R33: |ower al kyNR2°@H(CGM€Ha)LS€é6§Ii)9-CHm JMRY%r | ower al kyl)

CH2) m\( R20) COR64 (wh | kyl ;
I(ovvea al( kenill) ((CHZ) QO) (C%r@p 6C§i\ﬁgdea{F§5%Ro?V\rlI‘ed’ or 3

al kenyl ) ; (CH2) MNR33R34

or

ower al kenyl );

( CH2) pCONRS8R59 ( wher eNﬁé@H(C@v}df(cmwfmﬁmmmewm%zs 34 alkyl; or

| ower al kenyl; and R59;, L loywer.al ky.,, ,,, k% Aa2)r C6HAR8 (where R8: H
F, d; CF3; Iovver al kyf flovver & kenyl; or |ower al koxy). - R53: H | ower
al kyl ; Hughgsmorgl the agpino aelw)dmﬁa(lwmgmealﬁaﬁ:of Fooovelp - A0y whesin A Bwer

R34: H;

al kenyld);:fln n, NR33R34( where R33: |ower alkyl; or |ower alkenyl;
5 (CH2) M\( R20) COR64 (where: R20: H, or lower alkyl; R64:

or | ower

| oner al kyI or Iovver al kenyl); (CH2) pOOOR57 (where R57: |ower alkyl; or

| oua SR e HZHACNTSER %W%gam%&#% b s pthave

al kyl ; glr@\nepccandmﬁglthe g@nerall dedimrtion fronsyitue

aIkenyI
| ower

Almzimphdllldaymduelrgfnsnoai kenyl or

oy Qe e TR EF 0 B IBKRN Bl RIS, 01| 0% 00

and A7golution . Furthermore these 51de chains generally do not contain hydrogen bond donor groups,

such as (but not limited to) primary and secondary amides, primary and secondary amines and the

20  corresponding protonated salts thereof, thiols, alcohols, phosphonates, phosphates, ureas or
thioureas. However, they may contain hydrogen bond acceptor groups such as ethers, thioethers,
esters, tertiary amides, alkyl- or aryl phosphonates and phosphates or tertiary amines. Genetically
encoded small-to-medium-sized amino acids include alanine, isoleucine, leucine, methionine and
valine.

25
Group D comprises amino acid residues with aromatic and heteroaromatic side chain groups
according to the general definition for substituent R™. An aromatic amino acid residue refers to a
hydrophobic amino acid having a side chain containing at least one ring having a conjugated 7-
electron system (aromatic group). In addition they may contain hydrogen bond donor groups such

30  as (butnot limited to) primary and secondary amides, primary and secondary amines and the
corresponding protonated salts thereof, thiols, alcohols, phosphonates, phosphates, ureas or
thioureas, and hydrogen bond acceptor groups such as (but not limited to) ethers, thioethers,
esters, tetriary amides, alkyl- or aryl phosphonates -and phosphates or tertiary amines.

Genetically encoded aromatic amino acids include phenylalanine and tyrosine.



The building block -B-CO within tenplate (al) and (a2) designates an
L-amno acid residue. 15 Preferred values for B are: -NR2DCH(R71)- and
enant i omew® @fosgrooups A5 with R2 being H A8, A22, A25, AR8/meoh4$28® bei ng
H A42, A47, and A50. Most preferred a8 e Ala L-Alanine Arg L-Arginine Asn
L- Asparagi ne 20 Cys L-Cysteine dn L-Gutamne dy dycine H's

L-H stidine Ile L-lIsoleucine 25 Leu L-Leucine Lys L-Lysine Mt

L- Met hi oni ne Phe L-Phenylalanine Pro L-Proline 30 Ser L-Serine Thr

L- Thr echhateoardingic lamiiroygoidapdidue refdy to d hydyophshio@nind/adid havidalaistie cM 03/ 054000
PCT/ EPO1/ 14528 . 3 | eL- Omnthipe 1BuA L-t-Butyl al anine

5 Ct L-Ct ~ ~ OmL-,
Sar SarBUEHRE T BSEE U & ST I CRTRAG ot leastone Heleroatont

L- par a-shsh a3 gt et Yinidea f) 05 S aBdNRbrding'v6 trd-gidr @i fof abiient IRANPhe
L O N A B Yoy oM My bgen bt Borion Erotips Suih 25 (Do it ioted to) SPmery angt & 1@
secondary amides, primary and secondary amines and the corresponding protonated salts thereof,
thiols, alcohols, phosphonates, phosphates, ureas or thioureas, and hydrogen bond acceptor
groups such as (but not limited to) ethers, thioethers, esters, tetriary amides, alkyl- or aryl
phosphonates -and phosphates or tertiary amines. Genetically encoded heteroaromatic amino

10 acids include tryptophan and histidine.

Group E comprises amino acids containing side chains with polar-cationic and urea-derived
residues according to the general definition for substituen R7*. Polar-cationic refers to a basic side
chain which is protonated at physiological pH. Genetically encoded polar-cationic amino acids

15 include arginine, lysine and histidine. Citrulline is an example for an amino acid containing a

urea-derived residue.

Group F comprises amino acids containing side chains with polar-non-charged or anionic
residues according to the general definition for substituent R*. A polar-non-charged or anionic

20  residue refers to a hydrophilic side chain that is uncharged and, respectively, anionic at
physiological pH (carboxylic acids are included), but that is not repelled by aqueous solutions.
Such side chains typically contain hydrogen bond donor groups such as (but not limited to)
primary and secondary amides, carboxylic acids and esters, primary and secondary amines, thiols,
alcohols, phosphonates, phosphates, ureas or thioureas. These groups can form hydrogen bond

25  mnetworks with water molecules. In addition they may also contain hydrogen bond acceptor groups
such as (but not limited to) ethers, thioethers, esters, tetriary amides, carboxylic acids and
carboxylates, alkyl- or aryl phosphonates -and phosphates or tertiary amines. Genetically encoded
polar-non-charged and anionic amino acids include asparagine, cysteine, glutamine, serine and
threonine but also aspartic acid and glutamic acid.

30
Group H comprises side chains of preferably (L)-amino acids at opposite positions of the 3
strand region that can form an interstrand linkage. The most widely known linkage is the disulfide
bridge formed by cysteines and homo-cysteines positioned at opposite positions of the B-strand.

Various methods are known to form disulfide linkages including those described by: J. P. Tam et



10 Phe(pC(NH2) =NH) L- para- Am di nophenyl al ani ne Phe(m\NHC ( NH2) =NH)

L- met a- Guani di nophenyl al ani ne  Phe( pNHC ( NH2) =NH)

L- par a- Guwo @vosephenyl al ani ne  Phg L- Phenyl gl yci ne Cha L- Ga/mivenyd2al ani ne
15 C4al L-3-Cycl obutyl al anine Cbal L38-Cycl opentyl al anine M L-Norl euci ne
2- Nal L-2-Naphthylal anine 1-Nal L-1-Naphthyl al ani ne 20 4C1- Phe

U5 it SRAGRIP B 300 s et g BB GPn A aP & ne.  4F- Phe
L- 4- Fl uGreojdabGythmahy Ml n#9835A Riredhel. [L-FBelFChtar, opisensd, 84 7Are48e ; anaF Phe
L-

acid | TAPSRRES sEpRr iR Paranoacs Sk S b M e, Y

L- Met hiNutherlends ll9p@ MaeadvAndgesusly, For Aiatydeloy tie Ip&senDﬁ:lVeﬂtroﬁ,, chuI}ldam nopr opi oni ¢

' L-2,.4-Di i.d |c acid WO
05/ 540D bRy L D e e A i M b B AR e ySing
6- Am nmhexraidomethyatcAdn)Apimtectweégfom tfcscamémer AONealcesldblls}(écBﬁie)strhndG}nBage

enzylt yc[;)l(l)SSlSItSni% hglmlib’gl grmlfhn%s 5‘\ f1y¥1|r1<?‘s raers]pectwely, with glutamic and aspartic acid residues

located at opposite B-strand positions by means of an amide bond formation. Preferred protective

groups for the side chain amino-groups of ornithine and lysine are allyloxycarbonyl (Alloc) and
10 allylesters for aspartic and glutamic acid. Finally, interstrand linkages can also be established by

linking the amino groups of lysine and ornithine located at opposite 3-strand positions with

reagents such as N,N-carbonylimidazole to form cyclic ureas.

As mentioned earlier, positions for interstrand linkages are the following:

15
- if n=11:Positions P2 and P10 taken together.
Such interstrand linkages are known to stabilize the B-hairpin conformations and thus constitute
an important structural element for the design of B-hairpin mimetics.
20
Most preferred amino acid residues in chain Z are those derived from natural a-amino acids.
Hereinafter follows a list of amino acids which, or the residues of which, are suitable for the
purposes of the present invention, the abbreviation corresponding to generally adopted usual
practice:
25
three letter code one letter code
Ala L-Alanine A
Arg L-Arginine R
30 Asn L-Asparagine N
Asp L-Aspartic acid D
Cys L-Cysteine C
Glu L-Glutamic acid E
Gln L-Glutamine Q



S(Bzl) L-O Benzylserine T(Bzl) L-O Benzylthreonine hCha

L- Honmo- cycl ohexyl al ani ne  hCys L-Hono-cysteine 10 hSer L-Hono-serine hArg
L- Hono- ar giowns40o0bPhe L- Hono- phenyl al ani ne  Bpa L- 4- Benzoqneruwliad2ani ne
Pip L-Pipecolic acid 15 Oct G L-Cctyl ghyci ne  MePhe L-N-Met hyl phenyl al ani ne
MeN e L-N-Methyl norleucine MeAla L-N-Mthylalanine Mlle

L- N- Met hyl i sgf euci ne 20 MeVal (%{]Q/et hval ine MLeu,L-N Methylleucine 1In
addition, the most preferred values for B also include groups of type A8"'
of (L)- coan?guratl on: Rh i NDFqutlctDle N 64 R20 RH5 A8 wherein R20 is H
or lower alkyl and R64 is alkylj ]?5 E% aryl; ary}-lower alkyl; or

het eroaryl - |Iower al kyl; especi aI y those V\/nerel n 4 is n-hexyl (A8"1-1).
30 WD 03/ 054600 PCT/ EP01/ 14528 L3dZulhe peptidic chakns Z of the (3-hairpin
mnefic,,, ufyls~l . LUC; d herein i i_lg}gﬂgral |y defined kn ternms of

Met L-Methionine M
Phe L-Phenylalanine F
Pro L-Proline P
PPro D-Proline Pp
10 Ser L-Serine S
Thr L-Threonine T
Trp ‘ L-Tryptophan '
Tyr L-Tyrosine Y
Val L-Valine A%
15
Other o-amino acids which, or the residues of which, are suitable for the purposes of the present
invention include:
Cit L-Citrulline
Om L-Ormithine
20 tBuA L-t-Butylalanine
Sar Sarcosine
Pen L-Penicillamine
t-BuG L-tert.-Butylglycine
4AmPhe L-para-Aminophenylalanine
25 3AmPhe L-meta-Aminophenylalanine
2AmPhe L-ortho-Aminophenylalanine
Phe(mC(NH,)=NH) L-meta-Amidinophenylalanine
Phe(pC(INH,)=NH) L-para-Amidinophenylalanine
Phe(mNHC (NH,)=NH) L-meta-Guanidinophenylalanine
30 Phe(pNHC (NH,)=NH) L-para-Guanidinophenylalanine
Phg L-Phenylglycine
Cha L-Cyclohexylalanine
Caal L-3-Cyclobutylalanine

Csal L-3-Cyclopentylalanine



am no acid residues belonging to one of the follow ng groups: - Goup C
- NR20CH( R72) CO-; <<hydrophobic: small to nediumsized>> - Goup D

- NR20CH( Rw®) €3@53006<hydr ophobi c: | arge aromati c or het er oarrumREROa/14528 -

G oup E -NR20OCH(R74) CO-; "polar-catiosic" and "urea-derived" - Goup F

- NR20CH( R84) CO-; "pol ar-non- charged" and "anionic" - Goup H

- NR20- CH( CO- (C|—|2)4 7-CH(CO ) - N - NR20- CH( CO- ) - (CH2) pSS(CH2) p
CH(CO ) - NR2 - NR20- CH( CO-) - (L( ‘B‘F\‘TRZOCO(CHZ)p CH(CO ) - NR20-; and 10
- NR20- CH( cowa (mz)pNRzocmmmz:Haahﬂryﬁl%ﬁ@) NR20-: "interstrand

| i nkage" Fur rnore, the am no | dues in chain Z can al so be of
formul a -A—dtdt} erein Ais as I‘S\e#f‘mﬁ‘ IggGe. 15 G oup C conprises anm no
acid resi duesCiwhé h small to nedmmesib@g@knﬂMmﬁ@hobi c side chain groups
according to general defi ni r. substituent R72. A hydrophobic
re5|5<rzlue r ef et Cél%g% am no aci E"@E’E}&rc’e}i‘?&}dﬁa’ﬁlﬂ%t i s uncharged at

physi ol ogi cacClphe and that is reped- CHdrobbénﬁlﬁldﬁﬁélS solution . Furthernore
SUch as. (but RSP ted 13) pr Akt ARTEEE Ry am des. primery and
secondary amiags and the 20 cor lespoadpiegylpa@honat ed salts thereof, thiols,
al cohols, p honat es, phosphate as gqr . t hi oureas. However, they may
cont ai n hydrdg bond accept or g'oﬁfi%m@l? A88%%t hers, thioethers, esters,
tertd ary amafeshe al kyl- or aryl mﬂs@hﬂmﬁylamﬁmd phosphates or tertiary
aani ne. 1 SoBuci e, | euci ne, miPHSHHD LTRSS b D compr i ses
am no acid rasi dues with aromat leB-anldndﬂ?lEl@ﬁ@aronatl c side chal n groups
accordi ng tQTz%he general defi ni Ef?gﬁ?ifo ubséti tuent R73. An aronmatic am no
acid residuefefers to a hydro acid having a side chain

cont ai ni ng ausd east one ring hawmghiamﬁ@gmfuga@ ed it- electron system

(ar tic gr& In addition t g%&& .contai n hydrogen bond donor groups
suct? 30 as ( not |imted t 0) oriEYS %nd secondary ami des, primary and
secondary aribgtes and the corregpanighngpppiotionad ed salts t her eof, thiols,
al cohol s, ph honat es, phospha ureas or . thioureas, and hydrogen bond
accept or gro‘{‘}% such as (but noé S[?lﬁ?“flglﬂl%)“‘é‘t hers, thioethers, esters,
tetriary ambhes, alkyl- or aryl (psphenabesric fdl phosphat es or tertiary

am nes. CGene |caII encoded aromati.c _am.no .a |ds |ncI ude phenyl al ani ne and
1& y maAmlnobutync acid E P y

tyr osi ne.

20 Aha g-Aminohexanoic acid
Aib o—Aminoisobutyric acid
Y(Bzl) L-O-Benzyltyrosine
Bip L-(4-phenyl)phenylalanine
S(Bzl) L-O-Benzylserine

25 T(Bzl) L-O-Benzylthreonine
hCha L-Homo-cyclohexylalanine
hCys L-Homo-cysteine
hSer L-Homo-serine
hArg L-Homo-arginine

30 hPhe L-Homo-phenylalanine
Bpa L-4-Benzoylphenylalanine
4-AmPyrrl (285,45)-4-Amino-pyrrolidine-L-carboxylic acid
4-AmPyrr2 (25,4R)-4-Amino-pyrrolidine-L-carboxylic acid

4-PhePyrrl (28,5R)-4-Phenyl-pyrrolidine-L-carboxylic acid



WO 03/ 054000 PCT/ EPO1/ 14528 38 A heteroaromatic am no acid residue refers
to a hydrophobic am no acid having a side chain containing at |east one
ri ng havi wg @/sampugat ed n-systemincorporating at | east aea/Emiaseat om
such as (but not limted to) 0, S and4N according to the general definition
for substituent R77. In 5 addition they may contai n hydrogen bond donor
groups such 4 b not limted _primary . Se - i des, primary
and secondarg?g%?ﬁés and t he co#%%é ondinﬁIB?@@%%iﬁgﬁgggpggﬁgkereof,
thiols, al codBhyrhhosphonates, &h Bheagl-pymobidise-breatbpiydigeeds, and

hydr ogen bonslpggogpt or  groups as t SN 0) .et hers,

t hi oet hers, ggters? tetriary anﬁg%2€ﬁ§?&€#}”§§ﬁ%#§¥%&§%%§g %%ates -and
phosphat es ofrot4ePHilary ani nes. &hdi-Hedbkyprdimeoded het er oar omatic amino 10
aci ds i ncl udg.star phan and hi shg g | E conprises am no acids

cont ai ni ng Sﬁgg;%ﬁ%?ns W th po|3%#€%?§%ﬁ%%ﬂgﬁﬁ urea-derived residues
accordi ng tofiPhe general defi ni ti-Biredobeacidibstit uen R74. Pol ar-cationic
refers to a @gsic side chain Wy eh.if:p;et onated at physiol ogical pH
Genetical ly encoded pol ar-cationic amno acids 15 include arginine, |ysine
and histidin@tGCitrulline is anleXeiglveintor an ami no acid containing a
urea-deri vedyeggl due. Goup F conRIN&RI,RIEINGACI dS containing side chains
w t h pol ar-non-charged or anionic__ residues according to the general
defthition f¥ENBubstituent R84. IaANPGtthinaslsucieshar ged or anionic 20 residue
refers to a fydrophilic side cthNq@Qgﬁd&ﬁmyncharged and, respectively,

ani oni c at 5stiological pH (carboxyli'c acids are included), but that is
not repel | edBY¢ aqueous sol uti odsN-Metudigoleyeiis chains typical ly contain
hydrogen bongeggnor groups suchjagNdmfivaigt |imted to) primary and
secondary am des, carboxylic acids and esters, primary and secondary

ani nes, thi oY&LeU gl cohol s, phosphdMdetedleugintosphat es, ureas or thi oureas.
These groups can form hydrogen bond 25 networks with water nolecules. In
addition they may al so contain hydrogen bond acceptor groups such as (but;
not | i Marylely presared residuesfpp@paR Ctreiest ers, tetriary ami des, carboxylic
acids and capboxyl ates, al kyl - j081.8iy! phosphonates -and phosphates or
tertiary am pnes. Cenetically encoded _pol ar-non-charged and ani onic am no
aci ds includ%fasparagine, cysteﬂﬂ@@mﬁﬁﬁtanine, serine and threonine but

al so aspartigesaci d and gl utam c jacddine 30 G oup H conprises side chains of
preferably (L)-am no acids at opposite positions of the (3- strand region
t hat® can for¥ftan interstrand | i AkMgwionipRe nost wi dely known |inkage is the
di sul fide byiidge fornmed by cystievigs and honp-cystei nes positioned at

opposite positions of the (3-strand.
PP P tBuA ( L-t-Butylalanine

t-BuG L-tert.-Butylglycine
Cha L-Cyclohexylalanine

25 Cqal L-3-Cyclobutylalanine
Csal L-3-Cyclopentylalanine
Nle L-Norleucine
hCha L-Homo-cyclohexylalanine
OctG L-Octylglycine

30 MePhe L-N-Methylphenylalanine
MeNle L-N-Methylnorleucine
MeAla L-N-Methylalanine
Melle L-N-Methylisoleucine

MeVal L-N-Methylvaline



Vari ous nethods are known to formdisulfide |inkages including those
described by: J. P. Tamet WO 03/054000 PCT/ EPO1/ 14528 39 al. Synthesis
1979, 955wapis/os8ioewart et al. , Soua Phase Peptide SynthesyEsd/1Eds,
Pierce Chemcal Conpany, I11., 1984;4%hned et al. J. Biol. Chem 1975,

250, 8477-8482 ; and Pennington et al., Peptides, pages 164-166, Gralt
and Andreu, fdS., ESCOM Leiden, rhag Netherlands, 1990. Most

advant ageously, for the scope oth

| i nkages can be prepared as described hereinafter in the pertinent Exanples
(Pr ocedsy g Rty oA (RRELAN HoRPb (Acm) - protective groups for
cysteine. A we established Tnterstrand |inkage consists in |inking
ornithines a&d |ysines, respectilsf&bdinani th gl utam c and aspartic acid
resiglues | ogpted at opposite (i:}%felliﬁﬂgﬁ ositions by neans of an am de bond
formation. Preferred protective roups for the side chain am no-groups of
orni t hi ne anbiP| ysine are allyl okykapteehayl (Al loc) and 10 allylesters for
aspartic andngl utam c acid. Fingltyegdenterstrand |inkages can al so be
established by I|inking the am no groups of |ysine and ornithine |ocated at
opposite (3-%’& and positions wi LPhepdelydre s such as N, N-carbonyl i mi dazol e
to formcycliggureas. As nenti omng%mi,ia%meposi tions for interstrand

| i nkages are the following: 15 if n=11.Positions P2 and P10 taken

t ogtt her. SukcNeli nterstrand | i nk&geNenhtwladenimgn to stabilize the (3-hairpin
conformati ongigpd thus constitutes cRbrobiRQhlARL Structural element for the
design of (3-hairpin mnetics. 20 Most preferred am no acid residues in
chain Z are 138 derived from hatrchlamorkenylaionise aci ds. Hereinafter foll ows
a |ist of am@enaci ds which, or pthenbSshedigtinigé Which, are suitable for the
pur poses of the present invention, the abbreviation corresponding to
general |y adbfitletiusual practi &e>4-Phlompbenyiedaniner code one | etter code

Al aid- Al ani ngr.phe Arg L- Argi ni ne R-BorbsiniaidsRar agi ne N Asp L-Aspartic

acid D Cys L-(f}/stei ne C
3F-Phe L-3-Fluorophenylalanine

2F-Phe L-2-Fluorophenylalanine
Thi L-B-2-Thienylalanine
Tza L-2-Thiazolylalanine
20 Y(Bzl) L-O-Benzyltyrosine
Bip L-Biphenylalanine
S(Bzl) L-O-Bengzylserine
T(Bzl) L-O-Benzylthreonine
hPhe L-Homo-phenylalanine
25 Bpa L-4-Benzoylphenylalanine

Particularly preferred residues for group E are

Arg L-Arginine
Lys L-Lysine

30 Om L-Ornithine
Dpr L-2,3-Diaminopropionic acid
A,Bu 1-2,4-Diaminobutyric acid
Dbu (8)-2,3-Diaminobutyric acid

Phe(pNH,) L-para-Aminophenylalanine



GQu L-G@utamc acid E dn L-dutam ne Q WO 03/054000 PCT/ EPOL/ 14528 40
@y dycii.,, G Hs L-Hstidine H Ile L-lIsoleucine | Leu L-Leucine L 5
Lys L-Lyswuoeosks4doet L- Met hi oni ne M Phe L- Phenyl al ani ne F pdArepotAlE28l i ne P
DPro D-Proline DP 10 Ser L-Serine S #hr L-Threonine T Trp L-Tryptophan W
Tyr L-Tyrosine Y Val L-Valine V 15 Oher a-am no acids which, or the

resi dues of | are SU|tabIe t he of the present invention
i nclude: G tm Gitrulline C@%ﬁ“f’ﬁ“‘“ é’“er%glﬁlp@uA L-t-Butyl al ani ne Sar
Sarcosi ne Pa(oNHREeni ci | | am ne lt-or&sr@rmm@bmylalalrteyl gl yci ne 4ArPhe

a- Ami nophenyl al ani ne  2AnPhe

L- par a- Am nq%ﬁnyl al ani ne 25 3ARE R :
L- ort ho- Am nophenyl al ani ne Phe 3 :{?H) L- met a- Am di nophenyl al ani ne
Phe( pC( NH2) :Nt%mq?_&&)%ﬂﬂm di nophemsth-dinadingpbenylalanine
5 Phe(pC(NH,)=NH) L-para-Amidinophenylalanine
Phe(mNHC (NH,)=NH) L-meta-Guanidinophenylalanine
Phe(pNHC (NH,)=NH) L-para-Guanidinophenylalanine
Cit L-Citrulline

10  Particularly preferred residues for group F are

Asp L-Aspartic acid

Asn L-Asparagine

Cys L-Cysteine

Glu L-Glutamic acid
15 Gin L-Glutamine

Ser L-Serine

Thr L-Threonine

Cit L-Citrulline

Pen L-Penicillamine
20 AcLys L-N°-Acetyllysine

hCys L-Homo-cysteine

hSer L-Homo-serine

Generally, the peptidic chain Z within the B-hairpin mimetics of the invention comprises 7 or 11
25  amino acid residues (n = 7 or 11). The positions P! to P" of each amino acid residue in the chain Z
are unequivocally defined as follows: P! represents the first amino acid in the chain Z that is
coupled with its N-terminus to the C-terminus of the templates (b)-(p) or of group -B-CO- in
template (al), or of Group -A-CO- in template (A2) and P"represents the last amino acid in the
chain Z that is coupled with its C-terminus to the N-terminus of the templates (b)-(p) or of group
30 -A-CO- in template (al) or of group ~B-CO- in template (A2). Each of the positions P’ to P" will
preferably contain an amino acid residue belonging to one or two or three of above types C to F,
or being Pro, as follows:
- if n is 7, the amino acid residues in position 1 —7 are preferably:

- P1: of type C or of type F;



Phe( mM\NHC (NH2) =NH) L- net a- Guani di nophenyl al ani ne 30 Phe( pNHC ( NH2) =NH)

L- par a- Guani di nophenyl al ani ne Phg L-Phenyl gl yci ne Cha L-Cycl ohexyl al ani ne
Coal L- 3-®ocesmisuioyl al ani ne  Cs5al L- 3- Cycl opentyl al ani ne W»@ZK34020

PCT/ EPO1/ 14528 41 Me L-Norieucnme 2-Mal L-2-Naphthylal anine 1-Nal

L- 1- Napht hyl al ani ne 4C1- Phe L-4-Chl orophenyl al ani ne 5 3C1- Phe

L- 3- Chl or ophenyl ni - P 2- Chl or gphenyl al ani ne 3, 4C12- Phe
L- 3, 4-Di chl oroph?nzflll alrbgrt?fpﬁgmﬂﬁﬁ?)‘lﬁ% L4 @orophenyl al ani ne 3F-Phe

L- 3- Fl uor ophreny| d3ani reé typd F2Foftype C- 2- Fl uor ophenyl al anine Tic _
Toa L 2. Thi avol yiat anipe e SRR B RL St foxi de. 15 Actys 0 oo
N-Acetyl |l ysine ¢ 2,84k EndriopespiconPo; aci d  A2Bu 2, 4- Di ami nobutyric acid
- Ant nohexanol ¢ aa d AR Sohaf 8¢ ST R AR ' V(Bel) L-0 Benyl tyrosi ne
Bi p L-(4-phenyl) gienyladbanCreof 08F1 ) L- O Benzyl seri ne
- if m is 11, the amino acid residues in position 1 — 11 are preferably:
- P1: of type E or of type F;
- P2: of type C or of type F;
10 - P3: of type C;
- P4: of type E or of type D or of type C;
- Ps: of type F or of type C;
- Pé: of type C, or of type D;
- P7: of type F, or the residue is Pro;
15 - P8: of type C or of type E, or the residue is Pro;
- Po: of type C or of type F;
- P10:  oftype F or of type C;
- P11: oftype D or of type E; or
P2 and P10, taken together can form a group of type H;
20

Particularly preferred B-peptidomimetics of the invention include those described in Examples 1,
4,7, 8 and 15.

25 The process of the invention can advantageously be carried out as parallel array synthesis to yield
libraries of template-fixed B-hairpin peptidomimetics of the above general formula I. Such
parallel synthesis allows one to obtain arrays of numerous (normally 24 to 192, typically 96)
compounds of general formula I in high yields and defined purities, minimizing the formation of
dimeric and polymeric by-products. The proper choice of the functionalized solid-support (i.e.

30 solid support plus linker molecule), templates and site of cyclization play thereby key roles.

The functionalized solid support is conveniently derived from polystyrene crosslinked with,
preferably 1-5%, divinylbenzene; polystyrene coated with polyethyleneglycol spacers
(Tentagel®); and polyacrylamide resins (see also Obrecht, D.; Villalgordo, J.-M, “Solid-



25 T(Bzl) L-O Benzylthreonine hCha L-Honp-cyclohexylal anine hCys

L- Honmo- cystei ne hSer L-Hono-serine hArg L-Hono-arginine 30 hPhe

L- Honmo- phwioydsalsambne Bpa L- 4- Benzoyl phenyl al ani ne  4- AnPyrQ1/EP01/14528

(2S, 4S) - 4- Ami no- pyrrolidi ne-L-carboxyké c acid 4-AnPyrr2

(2S, 4R) - 4- Ami no- pyrrolidine-L-carboxylic acid 4-PhePyrrl

(2S, 5R) sdpRRRmbRLER] didiPRaNLsGARROXY | i C‘.-%l&umgl}?éo Igo%mf’CT/ EPO1/ 14528

42 4-PhePyrr2 (2S,5,,, ..,,..,1-pyrroli di ne-L-car bo I'c acid 5-PhePyrril

(2S, 5R) LTepRe n%elt’iaﬁff‘{’?’bﬂgﬂf’ﬁ&ﬁﬁmléfé}‘ Brsiess Viok. 13,cRedizan®n FHesigr Soience, 1998).

(2S, 5S) - 5- Phenyl - pyrrolidine-L-carboxylic acid Pro(|4- OH) 1P b .
4S) - L- Hydr oxyproline 5 Pro(4- 2 (4R) - L- Hydr oxyproline I p L-Pipecolic

<(aci 21 DPi Sﬂiﬁlugé%is if‘elca@aaze(d@fgéba@éﬁ ﬂigﬂte@ﬁ% bi@ngtﬁ)@piwwcer molecule which

L- N- det byntapR @R vhednaRh Bechdtn Mpefoi—a'tt%}M%hm !tﬁé%%fi@%?}?indW%foﬁhef end a

L-N-Methyl al anine  Melle L-N-Methylisol eucine M et hyl val'i ne
MeLeu L§%°“E?WW@R€UH@1°“¥¥%%?%&I thy uhsegpent ehrepriqy] ransfoguagipns and group C
are:  AbjgavhgoA@BiREs. FérltRe harpRQ FURipABent b htlon HRUGKDSnAPhdRlighea¥t hi oni ne

eventually release the carboxyl group under mild acidic conditions which do not affect protecting

groups present on any functional group in the side-chains of the various amino acids. Linkers

10 which are suitable for the purposes of the present invention form acid-labile esters with the
carboxyl group of the amino acids, usually acid-labile benzyl, benzhydryl and trityl esters;
examples of linker structures of this kind include 2-methoxy-4-hydroxymethylphenoxy (Sasrin®
linker), 4~(2,4-dimethoxyphenyl-hydroxymethyl)-phenoxy (Rink linker), 4-(4-hydroxymethyl-3-
methoxyphenoxy)butyric acid (HMPB linker), trityl and 2-chlorotrityl.

15
Preferably, the support is derived from polystyrene crosslinked with, most preferably 1-5%,

divinylbenzene and functionalized by means of the 2-chlorotrityl linker.

When carried out as a parallel array synthesis the process of the invention can be advantageously
20 carried out as described hereinbelow but it will be immediately apparent to those skilled in the art
how this procedure will have to be modified in case it is desired to synthesize one single

compound of the above formula I.

A number of reaction vessels (normally 24 to 192, typically 96) equal to the total number of
25 compounds to be synthesized by the parallel method are loaded with 25 to 1000 mg, preferably
100 mg, of the appropriate functionalized solid support, preferably 1 to 3% cross linked

polystyrene or tentagel resin.

The solvent to be used must be capable of swelling the resin and includes, but is not limited to,

30  dichloromethane (DCM), dimethylformamide (DMF), N-methylpyrrolidone (NMP), dioxane,
toluene, tetrahydrofuran (THF), ethanol (EtOH), trifluoroethanol (TFE), isopropylalcohol and the
like, Solvent mixtures containing as at least one component a polar solvent (e. g. 20% TFE/DCM,
35% THF/NMP) are beneficial for ensuring high reactivity and solvation of the resin-bound
peptide chains ( Fields, G. B., Fields, C. G., J. Am. Chem. Soc. 1991, 113, 4202-4207).



Val L-Valine tBuA L-t-Butylalanine t-BuG L-tert.-Butylglycine Cha

L- Cycl ohexyl al ani ne 25 Coal L-3-Cyclobutylal anine Cb5al .

L- 3- Cycl opandsyisadoani ne N e L-Norleucine hCha L-Hono-cyclrimessiiakasi ne
Cct G L-Cetyl glycine 30 MePhe L-N-Met hyl phenyl al anine MeN e _ _

L- N- Met hyl norl euci ne MeAl a L-N Met hyl al anine Melle L-N Methylisol eucine
MeVal L-N-Met hylvaline WD 03/054000 PCT/ EPO1/ 14528 43 MelLeu
Particularlily preferred residues for group D are: His L-H stidine 5 Phe
L- PhenyWith i cfééelopmept af vatiaps linjsathat rdlyase the Tyemsihdl earbd&iytic m&@em;yh@wcu ne

C " SRR PSR Rl ol SR DR e e e
L-2- Srpheassidsrallsipmeresss Akbephmade-iB thé-s{itiedis of prphete& patianfrapgned. 4F- Phe
(-1 ungeophenudal BRURGer TN herFe QL RROSRALAL AR DR, o 3T PN
L-2-F U? ertr?zP ehdsf?n Lle?tl ?9r§|8 nZ% 4005-4008) is cleavable with dlluted trifluoroacetic acid (0.5-1% TFA
in DCM) and is stable to Fmoc deprotection conditions during the peptide synthesis, Boc/tBu-
based additional protecting groups being compatible with this protection scheme. Other linkers
which are suitable for the process of the invention include the super acid labile 4-(2,4-
10 dimethoxyphenyl-hydroxymethyl)-phenoxy linker (Rink linker, Rink, H. Tetrahedron Lett. 1987,
28, 3787-3790), where the removal of the peptide requires 10% acetic acid in DCM or 0.2%
trifluoroacetic acid in DCM; the 4-(4-hydroxymethyl-3-methoxyphenoxy)butyric acid-derived
linker (HMPB-linker, Flérsheimer & Riniker, Peptides 1991,1990 13 1) which is also cleaved
with 1%TFA/DCM in order to yield a peptide fragment containing all acid labile side- chain
15 protective groups; and, in addition, the 2-chlorotritylchloride linker (Barlos et al., Tetrahedron
Lert. 1989, 30, 3943-3946), which allows the peptide detachment using a mixture of glacial acetic
acid/trifluoroethanol/DCM (1:2:7) for 30 min.

Suitable protecting groups for amino acids and, respectively, for their residues are, for example,

20
- for the amino group (as is present e. g. also in the side-chain of lysine)
Cbz benzyloxycarbonyl
Boc tert.-butyloxycarbonyl
25 Fmoc 9-fluorenylmethoxycarbonyl
Alloc allyloxycarbonyl
Teoc trimethylsilylethoxycarbonyl
Tee trichloroethoxycarbonyl
Nps o-nitrophenylsulfonyl;
30 Trt triphenymethyl or trityl

- for the carboxyl group (as is present e. g. also in the side-chain of aspartic and glutamic

acid) by conversion into esters with the alcohol components



Tza L-2-Thi azol yl al anine 20 Y(Bzl) L-O Benzyltyrosine Bip

L- Bi phenyl al anine S(Bzl) L-O Benzylserine T(Bzl) L-O Benzylthreonine

hPhe L- Howm @smpbal ani ne 25 Bpa L- 4- Benzoyl phenyl al ani ne pd3axroiaus2ar | y
preferred residues for group E are ArggL-Arginine Lys L-Lysine 30 On
L-Ornithine Dpr L-2,3-Di am nopropionic acid A2Bu L-2,4-D am nobutyric acid
Dou (S)-2, 3-.K am nobu %glbﬁ acid Phe(pNH2) L-para- Am nophenyl al ani ne WO
03/ 054000 PCT/ EPO1/ 14 %4 Phe(M\NH2) L-nmenu-< u..~,j-"Yilenyl al ani ne
Phe(oNH2) L-Birt ho- Ani hepenyl al ani ne  hArg L- Hono-argi ni ne  Phe( nC( NH2) =NH)
L- met a- Ami diypophenyl al apipe 5 Phe(pC(NH2) =NH) L- para- Am di nophenyl al ani ne
Phe(rnNHC (NH2) =NH) L-nmeta- Guani di nophenyl al ani ne Phe( pNHC ( NH2) =NH)

L- par a- Guanif#i nophenylpb¢rahi ne Cit L-Citrulline 10 Particularly preferred
resisdues forp,group F %&a@ﬁp L- Aspartic acid Asn L-Asparagine Cys

L- Cystei ne u L-Gutamc acid 15 An L-Gutamne Ser L-Serine

Allyl
Tse trimethylsilylethyl
Tce trichloroethyl;
10 - for the guanidino group (as is present e. g. in the side-chain of arginine)
Pme 2,2,5,7,8-pentamethylchroman-6-sulfonyl
Ts tosyl (i. e. p-toluenesulfonyl)
Cbz benzyloxycarbonyl
15 Pbf pentamethyldihydrobenzofuran-5-sulfonyl

- for the hydroxy group (as is present €. g. in the side-chain of threonine and serine)

tBu tert.-butyl
20 Bn benzyl
Trt trityl

- and for the mercapto group (as is present e. g. in the side-chain of cysteine)

Acm acetamidomethyl
25 tBu tert.-butyl

Bn benzyl

Trt trityl

Mir 4-methoxytrityl.

30  The 9-fluorenylmethoxycarbonyl- (Fmoc)-protected amino acid derivatives are preferably used as
the building blocks for the construction of the template-fixed B-hairpin loop mimetics of formula
1. For the deprotection, i. e. cleaving off of the Fmoc group, 20% piperidine in DMF or 2%
DBU/2% piperidine in DMF can be used.



Thr L-Threonine Cit L-Ctrulline Pen L-Penicillamne 20 AcLys

L-N - Acetyllysine hCys L-Honmp-cysteine hSer L-Honp-serine Generally, the
peptidi c wheeswsdoni thin the (err)-hairpin mnetics of the ROWERI18328
conprises 7 or 11 25 amino acid residues (n =7 or 11). The positions Pl
to P of each am no acid residue in the chain Z are unequivocally defined

foll ] th no acid in.the ailn Z that is
coupl e o Ry R RIS, & BPal bbb TGS apikd T NG leEat PR (3) or
of groupn thBmilsquivalents @eq:gran (ame(qég))loadmg obthe G’n@&ﬂha}éz%dw}d suppotrte{wpilcag&) ( f\ﬁ) ?nd
t chal.n ed w its
E_ [ :P:ﬂeﬁfﬁi;&?gé r‘%‘?Iforl }%_SI)E g%nne@%ms ?ng(nhaﬂy Wgﬁbﬁdd{ltg éhe rBz)c @Mubeb ;Adggm%ﬁ] oup 30 - A CO
i Nt enpeqivaleqtal reantangf cag beuged ifBedd@ed mmnt;empkauﬁm(té\&)md pl&&ﬁlhn DieadohddlepOSi ti ONns
' | d eonln to one or
Fwot%r P% rt[léleé gt%hg\g}%? t11¥ co%?mra?ifm wﬁﬁ'the F@Hg&)ﬁﬁb ?_,;{tngI |ared sert nis 7,
t he am mp fé@lreﬁbr‘rossiulmhkesd thn apxIaEMSl ipfastdned Togather. Gﬁeﬂ@ﬁ azbdu)gh thelihahlfol@fs type C or

f t ype; 4 01/ 14 28 4 o, type H yy-
& PR Joubo AR R MO RESrarigR. pigpin e M Bl 2 e e Vope
- P5 ofastiippyenal also be héneedroe shntlfufa)nos toR‘rocw thﬁ»ugh tR6 manifold. feetidg @eoddibg bype E, or

ft F o0 f s, 11, the anino
tagle dr rezgllgge%ct on WP fl&s acl'tle\P Z b}iggaiﬁé{ Rxe reactlon OngB'Iy (gp?)hng exipﬁrx'nanlgquhyp e E or of type

F, 10 P2150R§©P3t191/[915' 1(5} o thef lileyp britg aboatOh&deEiﬂ:d safthdtig pectEns: AgMnomﬁ type E or of
t yge D Qﬁnegéd ‘t}y%f?ﬁqn% or magl? §1‘C sﬁ)rl;mé Yv%ﬁnd: the re:ac(::%lontt‘t}gpj3 Tgé preferred Worfkstat}lo%e C or of

(thhout however, being limited thereto) are Labsource's Combi-chem station and MultiSyn

Tech's-Syro synthesizer.

15 Amide bond formation requires the activation of the a-carboxyl group for the acylation step.
When this activation is being carried out by means of the commonly used carbodiimides such as
dicyclohexylcarbodiimide (DCC, Shechan & Hess, J. Am. Chem. Soc. 1955, 77, 1067-1068) or
diisopropylcarbodiimide (DIC, Sarantakis et al Biochem. Biophys. Res. Commun.1976, 73, 336-
342), the resulting dicyclohexylurea is insoluble and, respectively, diisopropylurea is soluble in

20 the solvents generally used. In a variation of the carbodiimide method 1-hydroxybenzotriazole
(HOBt, Kénig & Geiger, Chem. Ber 1970, 103, 788-798) is included as an additive to the
coupling mixture. HOBt prevents dehydration, suppresses racemization of the activated amino
acids and acts as a catalyst to improve the sluggish coupling reactions. Certain phosphonium
reagents have been used as direct coupling reagents, such as benzotriazol-1-yl-oxy-tris-

25  (dimethylamino)-phosphonium hexafluorophosphate (BOP) (Castro et al., Tetrahedron Lett.
1975, 14, 1219-1222; Synthesis, 1976, 751-752), or benzotriazol-1-yl-oxy-tris-pyrrolidino-
phosphbonium hexaflurophoshate (Py-BOP, Coste et al., Tetrahedron Lett. 1990, 31, 205-208), or
2-(1H-benzotriazol-1-y1-)1,1,3,3-tetramethyluronium terafluoroborate (TBTU), or
hexatluorophosphate (HBTU, Knorr et al., Tetrahedron Letz. 1989, 30, 1927-1930); these

30  phosphonium reagents are also suitable for in situ formation of HOBt esters with the protected
amino acid derivatives. More recently diphenoxyphosphoryl azide (DPPA) or O-(7-aza-
benzotriazol-1-y1)-N,N,N’,N’-tetramethyluronjum tetrafluoroborate (TATU) or O~(7-aza-
benzotriazol-1-y1)-N,N,N’ N’ -tetramethyluronium hexafluorophosphate (HATU)/7-aza-1-



- P7: of type F, or the residue is Pro; 15 - P8: of type C or of type E, or
the residue is Pro; - P9: of type Cor of type F, - P10: of type F or of
type C, -weldosefoot ype D or of type E; or P2 and P10, takactometises can
forma group of type H 20 Particulasiy preferred (3-peptidom netics of
the invention include those described in Exanples 1, 4, 7, 8 and 15. 25

The prqcess of the | tion can advant agequsl C I ut as parallel
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pept i dawemBtd sooflinkh@galove general fornmula |I. Such parallel synthesis
allows one to obtain arrays of nunerous (normally 24 to 192, typically 96)
conpounds of general fornmula | in high yields and defined purities,
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Chemi stAryrefneRes. d979,V0)35-42Y, Per ganon, El sevier Science, 1998). The solid

support is functionalized by means of a linker, i.e. a bifunctional spacer
nol ecul e which 5 contains on one end an anchoring group for attachnent to

t he solThd r&itgpond inendediate hien edchecacondui® is wathetfdevwd bycesd cfantatdde f uncti onal
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pr oceddFEE > Lo YRS PUrpdsES st YRE bl EsERT I AvEHT F eV IPhRer® nust be

desi gnedo falowegemtthudk:l y rel ease the carboxyl group under mld acidic

con itions which do not affect protecting groups present on any functional

grodp in the side-chains of the various am no acids. Linkers 10 which are
sui t ablig f orTht beactumrweiis ers filed whiesqbvees@referabiyvemt) therchaiomtaes,dz | abi | e esters

with the .carbaxyl f, the amno _acids, .usyall ci-d-tahile benzyl,
benz hy Aoy Rt T o FE p i Tl et R radle RS 1S ki o

i ncl uderd&emiy hdryrudesand dosngddy bypliphfeioxed by SaspressiRe apriliad grdugh the
4- (2, 4- di_met haxy, P nyl - hydr o t hvl.)-phenaoxy (Rink Iinker),
4-(4-hy Ip(lr;?é{;l rlr@fti‘@ ﬁ%%iosmgyrge ou)’§l¥t')ntao ex¥el)the soﬁex%,
20 i |
2) The manifold is removed from the holder block, aliquots of solvent (preferably 5 ml) are
dispensed through the top of the reaction tubes and drained by gravity through a filter into a

receiving vessel such as a test tube or vial.

25  Both of the above washing procedures are repeated up to about 50 times (preferably about 10
times), monitoring the efficiency of reagent, solvent, and byproduct removal by methods such as

TLC, GC, or inspection of the washings.

The above described procedure of reacting the resin-bound compound with reagents within the
30  reaction wells followed by removal of excess reagents, by-products, and solvents is repeated with
each successive transformation until the final resin-bound fully protected linear peptide is

prepared.
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wher e the removal of the peptide require tic aC| or 0.2%
tri #9 uofesinedis Qutlgly f%pfﬁ%er@@wpe@ he final product solution into the reservoir Wells The resin

4-(4-h nker
(P | R et A b U Wl s 60RO STt 1) i o s

al so cl zg)ag?@aate solvent to’extract (wash out) as much of the detached product as possible. The
product solutions thus obtained are combined, taking care to avoid cross-mixing. The individual
solutions/extracts are then manipulated as needed to isolate the final compounds. Typical
25  manipulations include, but are not limited to, evaporation, concentration, liquid/liquid extraction,

acidification, basification, neutralization or additional reactions in solution.

The solutions containing fully protected linear peptide derivatives which have been cleaved off
from the solid support and neutralized with a base, are evaporated. Cyclization is then effected in
30  solution using solvents such as DCM, DMF, dioxane, THF and the like. Various coupling
reagents which were mentioned earlier can be used for the cyclization. The duration of the
cyclization is about 6-48 hours, preferably about 24 hours. The progress of the reaction is
followed, e. g. by RP-HPLC (Reverse Phase High Performance Liquid Chromatography). Then

the solvent is removed by evaporation, the fully protected cyclic peptide derivative is dissolved in
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respectively, lysines located at opposite B-strand positions by amide bond formation. The

formation of such interstrand linkages can be effected by methods well known in the art.

Finally, the fully protected peptide derivative of type I is treated with 95% TFA, 2.5% H,0, 2.5%
TIS or another combination of scavengers for effecting the cleaw)age of the protecting groups. The
cleavage reaction time is commonly 30 minutes to 12 hours, preferably about 2 hours. Thereafter
most of the TFA is evaporated and the product is precipitated with ether/hexane (1:1) or other
solvents which are suitable therefor. After careful removal of the solvent, the cyclic peptide
derivative obtained as end-product can be isolated. Depending on ist purity, this peptide
derivative can be used directly for biological assays, or it has to be further purified, for example

by preparative HPLC.

As ;nentioned earlier, it is thereafter possible, if desired, to convert a fully deprotected product
thus obtained into a pharmaceutically acceptable salt or to convert a pharmaceutically acceptable,
or unacceptable, salt thus obtained into the corresponding free compound of formula I or into a
different, pharmaceutically acceptable, salt. Any of these operations can be carried out by

methods well known in the art.

The starting materials used in the process of the invention, pre-starting materials therefor, and the

preparation of these starting and pre-starting materials will now be discussed in detail.

Building blocks of type A can be synthesized according to the literature methods described
below. The corresponding amino acids have been described either as unprotected or as Boc- or
Fmoc-protected racemates, (D)- or (L)-isomers. It will be appreciated that unprotected amino acid

building blocks can be easily transformed into the corresponding Fmoc-protected amino acid
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1955, 7K1: SkOH/BHIGR, Rbranedron 1977, 33, 881-883; K. Sato, A. P. Kozikowski, Tetrahedron
Lert. 1989, 30, 4073-4076; J. E. Baldwin, C. N. Farthing, A. T. Russell, C. J. Schofield, A. C.
Spirey, Tetrahedron Lett. 1996, 37, 3761-3767; J. E. Baldwin, R. M. Adlington, N. G. Robinson,

20 J Chem. Soc. Chem. Commun. 1987, 153-157; P. Wipf, Y. Uto, Tetrahedron Lett. 1999, 40,
5165-5170; J. E. Baldwin, R. M. Adlington, A. O’Neil, A. C. Spirey, J. B. Sweeney, J. Chem.
Soc. Chem. Commun. 1989, 1852-1854 (for R'= H, R?= H); T. Hiyama, Bull. Chem. Soc. Jpn.
1974, 47, 2909-2910; T. Wakamiya, K. Shimbo, T. Shiba, K. Nakajima, M., Neya, K. Okawa,
Bull. Chem. Soc. Jpn. 1982, 55, 3878-3881; 1. Shima, N. Shimazaki, K. Imai, K. Hemmi, M.

25  Hashimoto, Chem. Pharm. Bull. 1990, 38, 564-566; H. Han, J. Yoon, K. D. Janda, J. Org. Chem.
1998, 63, 2045-2048 (R'=H, R*=Me); J. Legters, G. H. Willems, L. Thijs, B. Zwannenburg,
Recl. Trav. Chim. Pays-Bas 1992, 111, 59-68 (R'= H, R*= hexyl); J. Legters, L. Thijs, B.
Zwannenburg, Recl. Trav. Chim. Pays-Bas 1992, 111, 16-21; G. A. Molander, P. J. Stengel, J.
Org. Chem. 1995, 21, 6660-6661 (R'= H, R’= Ph); I. Funaki, L. Thijs, B. Zwannenburg,

30  Tetrahedron 1996, 52, 9909-9924 (R'= H, R>=Bn); A. S. Pepito, D. C. Dittmer, J. Org. Chem.
1997, 62, 7920-7925 ; (R'= H, R*= CH,0OH); M. Egli, A. S. Dreiding, Helv. Chim. Acta 1986, 69,
1442-1460 (R*= CH(OH)CH,OH); M. Carduccu, S. Fioravanti, M. A. Loreto, L. Pellacani, P. A.
Tardella, Tetrahedron Lett. 1996, 37, 3777-3778; F. I. Lakner, L. P. Hager, Tetrahedron:
Asymmetry 1997, 21, 3547-3550 (R'= Me, R>=H, Me); G. A. Molander, P. J. Stengel,
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(prefer @m/ﬁ[ry,%.@hﬁe, Ji (b;eg & tlbﬂf,' 5&,‘6@985610‘){}5. Hanessian, N, Bernstein, R.-Y. Yang,

R. Maquire, Bioorg. Chem. Lett. 1994, 9, 1437-1442 (R'= H; R*= Ph).

A4: See G. Emmer, Tetrahedron 1992, 48, 7165-7172; M. P. Meyer, P. L. Feldman, H. Rapoport,
25 J. Org. Chem. 1985, 50, 5223-5230 (R'= H; R’>= H); A. J. Bose, M. S. Manhas, J. E. Vincent, L. F.
Fernandez, J. Org. Chem. 1982, 47, 4075-4081 (R'=H; R*=NHCOCH,OPh); D. L. Boger, J. B.
Meyers, J. Org. Chem. 1991, 56, 5385-5390 (R'= H; R*>= NHCOCH,Ph); K.-D. Kampe,
Tetrahedron Lett. 1969, 117-120 (R'= CH,OH; R*= Ph); M. D. Andrews, M. G. Maloney, K. L.
Owen, J. Chem. Soc. Perkin Trans.1, 1996, 227-228 (R'= CH,OH; R*= H).
30
AS: See C. Bisang, C. Weber, J. Inglis, C. A. Schiffer, W. F. van Gunsteren, J. A. Robinson J.
Am. Chem. Soc. 1995, 117, 7904 (R'= CHs; R’= H); S. Takano, M. Morija, Y. Iwabuki, K.
Ogasawara, Tetrahedron Lett. 1989, 30, 3805-3806 (R'= H; R>= COOH); M. D. Bachi, R.
Breiman, H. Meshulam, J. Org. Chem. 1983, 48, 1439-1444 (R'= H; R’= CH(Et)COOH); D. S.
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reacti QIn Li]bes in conbination w t der
omoshige, O. Tsuge, Bull. Chem. Soc. Jpn. 1989, 62, 3944-3949 (R'= H; R*= H); Sucrow,

Chem. Ber. 1979, 112, 1719.

AT: See Fichter, J. Prakt. Chem. 1906, 74, 310 (R'=Me; R*= Ph).

25
A8: See L. Lapantsanis, G. Milias, K. Froussios, M. Kolovos, Synthesis 1983, 641-673; H.

Nedev, H. Naharisoa, Tetrahedron Lett. 1993, 34, 4201-4204; D. Y. J ackson, C. Quan, D. R.
Artis, T. Rawson, B. Blackburn, J. Med. Chem. 1997, 40, 3359-3368; D. Konopinska, H. Bartosz-
Bechowski, G. Rosinski, W. Sobotka, Bull. Pol. Acad. Sci. Chem. 1993, 41, 27-40; J. Hondrelis,

30 G. Lonergan, S. Voliotis, J. Matsukas, Tetrahedron 1990, 46, 565-576; T. Nakamura, H.
Matsuyama, H. Kanigata, M. Iyoda, J. Org. Chem. 1992, 57, 3783-3789; C. E. O'Connell, K.
Ackermann, C. A. Rowell, A. Garcia, M. D. Lewis, C. E. Schwartz, Bioorg. Med. Chem. Lett.
1999, 9,2095-2100; G. Lowe, T. Vilaivan, J. Chem. Soc. Perkin Trans. 1997, 547-554; B.
Bellier, I. McCourt-Tranchepain, B. Ducos, S. Danascimenta, H. Mundal, J. Med. Chem. 1997 ,

35 40, 3947-3956; M. Peterson, R. Vince J. Med. Chem. 1991, 34, 2787-2797; E. M. Smith, G. F,
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Heterocycl. Chem. 1984, 21, 1355-1360; R. Kikumoto, Y. Tamao, K. Ohkubo, T. Tezuka, S.
25  Tonomura, J. Med. Chem. 1980, 23, 1293-1299; C. J. Blankley, J. S. Kaltenbronn, D. E. DeJohn,
A. Wemer, L. R. Bennett, J. Med. Chem. 1987, 30, 992-998; S. Klutcho, C. J. Blankley, R. W.
Fleming, J. M. Hinkley, R. E. Werner, J. Med. Chem. 1986, 29, 1953-1961 (R'=H; R*=H); L.T.
Beeley, C. J. M. Rockwell, Tetrahedron Lett. 1990, 31, 417-420 (R'= COOEt; R®= H).

30  Al3: See G. Flouret, W. Brieher, T. Majewski, K. Mahan, J. Med. Chem. 1991, 43, 2089-2094;
G. Galiendo, P. Grieco, E. Perissuti, V. Santagada, Farmaco, 1996, 51, 197-202; D. F.
McComsey, M. J. Hawkins, P. Andrade-Gordon, M. F. Addo, B. E. Maryanoff, Bioorg. Med.
Chem. Lett, 1999, 9, 1423-1428; G. B. Jones, S. B. Heaton, B. J. Chapman, M. Guzel,
Tetrahedron: Asymmetry 1997, 8, 3625-3636; M. Asami, H. Watanabe, K. Honda, S. Inoue,

35  Tetrahedron: Asymmetry 1998, 9, 4165-4174; K. Gross, Y. M. Yun, P. Beak, J. Org. Chem.
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Press., Oxford 1989). Al: See D. Ben-lshai, Tetrahedron 1977, 33, 881-883;
K. Sato, Wo®/ skmai kowski, Tetrahedron Lett. 1989, 30, 4(3ye®diGas2d. E.
Baldwin, C N Farthing, A T. Russelb§ C J. Schofield, A C  Spirey,
Tetrahedron Lett. 1996, 37, 3761-3767; J. E. Baldwin, R M Adlington, N
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99 X tter, J. Og. Chem
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Ch|m Acta 1986, 69, 1442 1460 (R2= CH(OH) CH2OH); M Carduccu, S.
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1997, 21, 3547-3550 (R= Me, R2= H M); G A Mlander, P. J. Stengel, WO
03/ 054000 PCT/ EPO1/ 14528 54 Tetrahedron 1997, 26, 8887-8912; M A. Lor~Lv,
-L.. rug" pei, P. A Tardella, D. Tofani, Tetrahedron 1997,53, 15853- 15858
(R= M, R2= CH(err)SiMe(err)); H Shao, J. K Rueter, M Goodman, J. Og.
Chem 1998, 63, 5240-5244 (R= M, RR= Me). 5 A2: See A. Rao, M K Curjar,
V. Vivarr, Tetrahedron: Asymetry 1992, 3, 859-862; R L. Johnson, G
Rayakumar, K. -L. Yu, R K Msra, J. Med. Chem 1986, 29, 2104-2107 (R = H,
R2= H); J. EE. Baldwin, R M Adlington, R H Jones, C J. Schofield, C
Zarcostas, J. Chem Soc. Chem Conmun. 1985, 194-196; J. E. Baldwin, R M
Adlington, R H Jones, C. J. Schofield, C  Zarcostas, Tetrahedron 1986,
42, 4879-4888 (R = H R2= CH20OH, CH2CHO, CH2CH2COCH, 10 CH2CH2OH); A P.
Kozi kowski, W Tueckmantel, 1. J. Reynolds, J. T. Wobl ewski, J. Med.
Chem 1990, 33, 1561-1571; A. P. Kozi kowski, W Tuecknmantel, Y. Liao, H
Manev, S. Ikononmovic J. T. Woblenski, J. Med. Chem 1993, 36, 2706-2708
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CHCONH2, CONHCH20OOH, COOx Bu); D. Seebach, T. Vettiger, H-M Miller, D
Plattner, W Petter, Liebigs Ann. Chem 1990, 687-695 (R = Ary1CH(OH),
R2=H); D. weeshaaelep E. 15 Dzi adul ewi cz, L. Behrendt, S. Carmcwemgii¢s2R
Fitzi, Liebigs Ann. Chem 1989, 1215-3i932 (R = M, E, R2=H). A3: See A
P. Kozi kowski, Y. Liao, W Tueckmantel, S. Wang, S. Pshsenichkin, Bioorg.
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P. J. Bfyerbeh, M J. Geen, M J. Mary, H Shue, J. Og. Chem 1994, 59,
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10 Al6: See Beyerman, Boekee, Recl. Trav. Chim. Pays-Bas, 1959, 78, 648-653; M. E. Freed, A. R.
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Al17, A18: See C. R. Davies, J. S. Davies, J. Chem. Soc. Perkin Trans 1, 1976, 2390-2394; K.
Bevan, J. Chem. Soc. C, 1971, 514-522; K. Umezawa, K. Nakazawa, Y. Ikeda, H. Naganawa, S.
Kondo, J. Org. Chem. 1999, 64, 3034-3038 (R'=R*= H); P. D. Williams, M. G. Bock, R. D.

20  Tung, V.M. Garsky, D. S. Parlow, J. Med. Chem, 1992, 35, 3905-3918 ; K. Tamaki, K. Tanzawa,
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McCourt - Tranchepai n, B. Ducos, S. Danascinmenta, H Mndal, J. Med. Chem
1997, 35 40, 3947-3956; M Peterson, R Vince J. Med. Chem 1991, 34,
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1353- 1354 = C]nl)' Y. Hgaku-xZzass hy &Fm&S 727 (R1= H;
R6= i Pr); YaRugaR’ 25 _ 195777, 580584y Tanaka, Proc.
Jpn. Acadgs 47-50 (R w8 ( CH3) CH2RE CHR)IR) ;R'L. E. Over man,
B. N. Rodgers, oJ E. Tellew, W C f)enkle J. Am ChemO Soc.

1997, 119, 7159-7160 (R = H R6= aII Chki, Chem Pharm Bull.

1976, 24, 13621136Gye oo, ot 3R 00 S 1o MERY e g e,

Buschiraip {j‘ eh? v%@ 6 %%SO gé%%%f e a.cre“é%M

Soo. 516 et Gy o é' SRR i co 123%
e leém 55‘)'\% =R %asakl, R Paull, C. Fontai ne,

1996, 79, 2219-2234 (R =
A. Chiaroni, C. Riche, P Pot| er, Tetrahedron Lett. 1994, 35, 241-244 (R =
H, R7= A0OBhe D.RlagGatrd, o Miyake,R. Igan BhKasto NeMadda, Nofet/nChere199%hstir on 35 1995,

2h W RGO BT B Th Y e ek 17 s Modints okl g Pk 56,
3687 3G, (TT=43 25525HRE= HyR*=THR)E); P. J. PurtdgiL). Sﬁrkas\, Tdflayingn Kest. 196, Huber

(4 BnO)S%’Eﬁ%5 1k} R0 B R C%F}ﬁﬂca’%%ﬂ”h)%@ﬂ’ﬁ@ﬁ e 5Tl o Lot 1994,

35 237Te%@ea%ﬁ[:ettl—ﬂ,9sm'%’ SQZEHQS(RI%HJR" ¥EAENer, J. Jiang, M Jouillie, J.
Chem Soc. 1992, 114, 10181-10189; U. Schmdt, H.

A21: See A. Golubev, N. Sewald, K. Burger, Tetrahedron Lett. 1995, 36, 2037-2040; F.
Machetti, F. M. Cordero, F. DeSario, A. Guarna, A. Brandi, Tetrahedron Lett. 1996, 37, 4205-
4208; P. L. Ornstein, D. D. Schoepp, M. B. Amold, J. D. Leander, D. Lodge, J. Med. Chem.
1991, 34, 90-97 ; R'=R°=H); P. D. Leeson, B. J. Williams, R. Baker, T. Ludduwahetty, K. W.
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Hayes, D. E. Bays, D. Belton, J. Brain, J. Med. Chem. 1992, 35, 490-501; H. Kessler, M. Kuehn,
T. Loschner, Liebigs Ann. Chem. 1986, 1-20 (R'=R°<H); C. Herdeis, W. Engel, 4rch. Pharm.
1992, 7, 419-424 (R'=R°=Bn); C. Herdeis, W. Engel, Arch. Pharm. 1992, 411-418 (R'=COOMe;
R°=H); C. Herdeis, W. Engel, Arch. Pharm. 1992, 419-424 (R'=COOMe; R°=Bn).

20
A22: See P. D. Leeson, B. J. Williams, R. Baker, T. Ladduwahetty, K. W. Moore, M. Rowley, J.

Chem. Soc. Chem. Comm. 1990, 1578-1580 (R'= H; R'°= NHOBD).



5 Giesser, A Lieberknecht, J. Hausler, Angew. Chem 1981, 93, 272-273
(R=H R7= QAryl); H  Mosberg, A L. Lomze, C. Wang, H Kroona, D. L.
Heyl, J. Wexos/Slwmn 1994, 37, 4371-4383 (R = H, R = 4- CHG&IHHR0184528\

Kol odziej, G V. N kiforovich, R Sceean, M-F. Lignon, J. Mrtinez, G R
Marshall J. Med. Chem 1995, 38, 137-149 (R = H, R7= SCH2(4-Me)C6H4). 10
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H| rs 'ﬁeté%lgﬁ% i988 44, 5441-5450 15 (R=H R6= CH3); M W Hol I aday,
Gg vey, D G Wtte, J. Med. Chein. 1991, 34, 455-457

(R = H R6= allyl); P. Barral ough, P. Hudhomme, C. A Spray, D. W Young,

Tet rahedM)SeellggﬁmgﬁlLeﬂdll%rAQllezz ®. 193} 92R6559Elt5)§4 O W.Eniga/Nbhewis, M  Rudol f,
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o ¢ BB B s KPR Al g LARED shap 3 g ELE
Cheeserrmmvaie,maagwm Grdm a7y $8, 199253, #8531 (V'=HSR-RewMcElvaf, Lavgbiogh, J
Het er ocycél Qg}”ﬁf@” 318%7;]4’4&%/2?@?32”1 Ki kunmot o, Y. Tanmo, K. Ohkubo, T.

Tezuka ononura 980 23, 1293-1299; C. J. Bl ankl ey,
J. S. Kaltenbronn, D. E. DeJohn, A Wrner, L. R Bennett, J. Med. Chem
1987, 3425:8eL. 91981\1 T, Ridydie Ro. Nikang E. Mﬁlknkdreﬁ GRezokw, M.[EL Eaﬁeﬁg BigorgM

H nkl e r H R8= L.
(L B M8 08D, s k08 0 BpARSE 38 1 BB 1)
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J. Med. | , 2 d i Perissuti,
V. Sant g%ﬁ_{;g a%ﬁégéz%fgé@%&%lg’ﬁ%%? E%Bééag PHI\/JESCBCK/I NG, JET. Hawki ns,

P. Andr Bden@d.dodohmvn, . PmevskBTethheMn yethdp39, 3¢B|5é?fr§191l\%d°*~ebls€h%m Lett.
1999, 9p Fjrffﬁ ﬂ‘i%%nerGP LB&?&QH%%V %\gjzlleﬁéigweéﬁzgznAc@lQSb 7S8R, W g, Guzel

Tet r ahedro B\t anabe, K Honda
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Chem 18%%-526%5R =H/ §=Hb6®3D( RozseyR. 132636\?1?4, S I-’28M®3®I€1) 5 Pd(aCCNdeP Q\Vlare,
Knol | muglykar ends. 1093092 4has Ms 1Ly, BREGY. De, S. Pikul, N. G. Almstaed, M. G. Natchus,
M. V. Anastasio, S. J. McPhail, C. J. Snider, Y. O. Taiwo, L. Chen, C. M. Dunaway, J. Med.
25  Chem. 2000, 43, 369-380; R. Kuwano, Y. Ito, J. Org. Chem. 1999, 64, 1232-1237 (R'=H;
R!=COOtBu); J. Kitchin, R. C. Bethell, N. Cammack, S. Dolan, D. N. Evans, J. Med. Chem.
1994, 37, 3707-3716 (R'=H; R"'=COOPh); C.F. Bigge, S.J. Hays, P. M. Novak, J. T.
Drummond, G. Johnson, T. P. Bobovski, J. Med. Chem. 1990, 33, 2916-2924
(R'=H;R"'=COOtBu; (CH,);COOQE; (CH,);PO(Me)OH; CH,PO(OH),; (CH,),PO(OEL),;
30  (CH,),PO(OH),).

Compounds of type A25 can also be prepared according to Scheme 3:



Sci. Pharm 1996, 64, 577-590; E. Reiman, W Erdle, H Unger, Pharmazie,
1994, 54, 418-421 (R =H R6= CH2COOH, R8= H); V. Collot, M Schmtt, A
K. Mar wahwds/oseber g, J.-J. 5 Bourgi gnon, Tetrahedron LetrCT/HE¥9/145288,
8033-8036 (R =H, R6= Ph; R8= H); L. & Dunkerton, H Chen, B. P.
McKillican, Tetrahedron Lett. 1988, 29, 2539-2542 (R = C(CH3) 2CH=CH2; R6=
H R8= H); E. J. Corey, J. Am Chem Soc. 1970, 92, 2476-2488; Neunhoeffer,
Lehmann, Chem Ber. 1961, 94, 2960-2963 (R = CH3; R6= H, R8= H). 10 Al4:
Am no a%cﬁ@wi)f type Al4 can be made according to Schene 1. WO 03/054000

PCT/ EP01/ 14528 5%,,Schene 1 O COON NHRa NR1 % COPh 2 COPh 3
CoOPh iv 0 e V- V||,_,V\COOMeo$CJ N R1 $ [ NHRbC, 0COPh R5 Fnoc 4 is
NaH, BrCH(R) DVF;—1di - Li C]lzae ) H2QiATTT): pol yphosphori c
acid(PPA); iv: Cl COOwe, TH nzymatic res ion (e.g.lipase);

vi: NaOH, MeOH, H O %eat vii: Fno OSu Na2CQO3aq. , %l oxane 5 Al5: See D.
S. Perlow, J. M Erb, N P Goul d, R°D. Tung, R M Fei di nger, J. Og.
Chem 1992, 57 4394- 4400; D. Y. Jatkson, C. Quan, B R Artis, T. Rawson,
B. Bl aclﬁ_awe 1997, 40, 3359-3368 Rl H R2= H); H H

chg %Bl 1i: 'N

Wasser man S%ﬁa?:{ %‘2 aBHer Ot‘e*t’ Boc, 9B 30,
6077- 6080 (RiZ Tj@%@{? 3%%8%%’1 }% g %@Vggﬁ CORfe KE® Recl . Tt Av.
Chim Pays- Bas, 1959 78, 648-653; M E Freed, A R Day, J. Og. Chem

1900, 29k g lRfy Py B85 o0 s BBy, |0 I LET, 3 D

Baldwin, R M
A27: See G. Makara, G. R. Marshall, Tetrahedron Letr. 1997, 38, 5069-5072; R. N, Patel, A.
Banerjee, R. L. Hanson, D. B. Brzozowski, L. W. Parker, L. J. Szarka, Tetrahedron: Asymmetry
1999, 10, 31-36 (R'=H; R"*=0H, OtBuy); J. E. Johanson, B. D. Christie, H. Rapoport, J. Org.

10 Chem. 1981, 46, 4914-4920; N. Moss, J.-S. Duceppe, J.-M- Ferland, J. Gauthier, J. Med. Chem.

1996, 39, 2178-2187 (R'= H ; R>= CONHMe); G. M. Makara, G. R. Marshall, Tetrahedron Lett.
1997, 38, 5069-5072 (R'=H; R"= SCH,(4-MeO)CgH.,).

A28: See A. Golubev, N. Sewald, K. Burger, Tetrahedron Lett. 1995, 36,2037-2040; P. L.

15 Ormnstein, D. D. Schoepp, M. B. Arnold, J. D. Leander, D. Lodge, J. Med. Chem. 1991, 34, 90-97
(R'=R°=H); P. D. Leeson, B. J. Williams, R. Baker, T. Ladduwahetty, K. W. Moore, M. Rowley,
J. Chem. Soc. Chem. Commun. 1990, 22, 1578-1580; C. Herdeis, W. Engel, Arch. Pharm. 1991,
324, 670 (R'=H ; R°*<Me); C. Herdeis, W. Engel, drch. Pharm. 1991, 324, 670 (R'=COOMe;
R°=H, Me).

20
A29: See Kawase, Masami, Chem. Pharm. Bull. 1997, 45, 1248-1253; . G. C. Coutts, J. A.
Hadfield, P. R. Huddleston, J. Chem. Res. Miniprint, 1987, 9, 2472-2500; 1. G. C. Coutts, . A.
Hadfield, P. R. Huddleston, J. Chem. Res. Miniprint, 1987, 9, 2472-2500; V. J. Hrubi, W. L.
Cody, A. M. Castrucci, M. E. Hadley, Collect. Czech. Chem. Commun. 1988, 53, 2549-2573; R.

25 T. Shuman, R. B. Rothenberger, C. S. Campbell, G. F. Smith, D. S. Gifford-Moore, P. D.
Gesellchen, J. Med. Chem. 1993, 36, 314-319; M. Kawase, Y. Okada, H. Miyamae, Heterocycles,
1998, 48, 285-294 (R1=R8=H); Kawase, Masami, Chem. Pharm. Bull. 1997, 45, 1248-1253
(R'=H; R*=6,7-(MeO,); D. F. Ortwine, T. C. Malone, C. F. Bigge, J. T. Drummond, C. Humblet,
J. Med. Chem. 1992, 35, 1345-1370 (R'=H; R*=7-CH,PO(OE),); E. J. Corey, D. Y. Gin,



Adlington, C R A Godfrey, DD W Collins, J. D. Vaughan, J. Chem Soc.
Chem Conmun. 1993, 1434-1435; Y. WMatsunura, Y. Takeshima, H Ohita, Bull.
Chem Socwol@ms4d994, 67, 304-306 15 (R = H R6= H); C Harmeresn4388 Engel ,
Ar ch. Pharm 1991, 324, 670 (R = COOM R6= CH3). Al7, Al18: See C R
Davies, J. S. Davies, J. Chem Soc. Perkin Trans 1, 1976, 2390-2394; K.
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J. HaI elS5F15aaB,; Sdﬁ@ﬂé@bfbrg@s@rBrOQ Hebin@himadatn 1986, 69)1438e1aR7 (Bé%Ma,hE“éﬁ-on 1996,

P’ n, A%Ho%@%) el ofte, €N e 1945 B35 WD st d ) Seiph SRR, AT 1999 9,

1587- 153)285( IJ?LFRchnHdeSm it i, Actq 1987, 7(B1TR1;17P1; THalubilickiR./. Beg.t er ni ch,

ol shedaue i 1% O0-p 108 210 (T Ty e SR G a5 o

R5 OBn‘} Akghang nBnieskia 8. WS, TeDahidseiusk1891 /208501 -5Ehve'= cmzm 4Ed. Engl .
1998, 5 COQ(CH2) 2Si Me3; R5= OSi Me(err)tBu. Al9:
See Beﬁe§¥€%§&oé§§%’ﬁ%§6ﬁl§9§ép648833 (R =R4=R8=H). Conpounds of this type
cani®be prepared according to Schene 2. WO 03/ 054000 PCT/ EPO1/ 14528 61

Scherme 1’?30 amR@I %%&of‘d&ggﬁ@kf%aihdwz (/ NH Ra COOME R COOME R8 O

6 7 % vili NCbz i x NCbz x-)di NFnoc



-------------- R8 9 NHRa/ NNRA Ra N, R4 0 100 110 is NaH, CH2(COOwWw) 2,
DMSO ii: NaH, R-X, DMSO iii: NaCHaq., MeOH, 75; iv: DBU, Mel, DV, v:
LDA, BocNwNBmos400n: TFA, CH2Cl 2; vii: CbzO, Na2C33aqg., dlmmm;l/lwszsl:
enzymatic resolution (e.g. lipase); then DBU, Mel, DVF;, ix: NaH R4-X THF;
x: Pd/C, H2, EtOH xi: Li OHx1H2O, MeOH, H2G xii:

FrmocOSu, Na(err)CO(erraq., dioxane 5 A20: See D. Hagiwara, H M yake, N
lgari, M Karino, Y. Maeda, J. Med. Chen. 1994, 37, 2090-2099 (R = H, RO=
OH); V. Stewgkédwa, M Yasuda, M Chnishi, S. Yoshifuji, Chem Pharm Bull.

1997, 45, 255-259 (R = H R9= COOH); P. J. Mirray, | rkey,
Tetr ahedr on deipie 1996, PhdZ, 1836mMA878 (Ri= H, RO% PPh); K.
Cinch, A—Yasell ar__R,_.Schaue( Tet rahedron Let { 87,NC£E’h 6425- 6428 (R =

H, R9= NHAC)COQRe A21: See A GSlOghEv, N _~Sevl d, ur gy, Iet rahedr on
Lett. 1995, 36, 2037- 2040; @OOt%chetti Cortlerag F. DeSario, A
Guarna, A Brandi, Tetrahedr®n Lett. 199 7, 4205- 4p08; P. L. Onstein,
D. D Schoepp, M B Arnol d, J. Dnvduearfﬁer “D. Lodge, J% Med. Chem 1991,
34, 90-97 ; H); P. D. Ceeson, B. J. i R~ Baker, T.

Ludduwahetty, W 15 Moore, M ROV\A ey, J. Chem Soc. Chem Comrun.

1990, 1578- 158@1 C. Scopes, N gF.~odipyes, D. E Ba . Belton, J.
Brain, J. . OME199.2,X 35, 49Q-581;: H. ssl er M ue%'—’r?, T. Loschner,
Li ebi gs An OPY86,—1-20 ( H C—Kiie#d. ei W BRI, Arch. Pharm
1992, 7, 4 (R =R6=Bn); C deis, W Engel, Pharm 1992,

411-418 (R: ; R6=H); C Héi"del 5 W Engel Af ch. lphar m 1992, 419-424
(R =COOMe; RGgBn). 20 A22: See P. §3 Leeson, B. J. Wyl PI ams, R Baker T.
Ladduwahetty, K W More, M Row ey, J. Chem Soc. Chem Comm 1990,

1578- 15i; &M, (dR -ButyriN-bBA:5] Q)DMFV\MQ?%/ KA A00, nqu R %f 528001 @o A23: See
Beyer warhphcﬁiea&@e, NdRHely: M 5°: H—IClaq’w r){au Me iu §ex i0°3; D R
Adans, Pdisilazde Tkﬁabﬂl@rytrlﬂeth Qiang:o °'tﬁ<£n’R1 es J. Chem

Soc.  Chemyd-ailih as HA9G 4813@5!\9 Ipase C.
Godfrey, D. W Collins, 3. F'x ‘%b“eat éhF«S?% “c:omn 1993,

1434-1435 (R =R6=H): C Her dei é’r’%‘e Arch. Pharm 1993, 297-302 5
(R =COOVe; R6=H).
5  Schemel

R{_«COOMe R (COOH

. ii-vi NFmoc

R2

O
20 (R% H) 22 23

i- BocyO, NayCOgzaq., dioxane; ii: DBU, Mel, DMF: iii: lithium hexamethyldisilazide, THF,
chiorotrimethylsilane, -78°; then RZ-X iv: LIOHx1H;0, MeOH, H,0; v:TFA, CH,Cly; vi: FmocOSu,
Na,COjaq., dioxane

A32 can be prepared according to P. W. Schiller, G. Weltrowska, T. M.-D. Nguyen, C. Lemieux,
N. Nga, J. Med. Chem. 1991, 34, 3125-3132; V. S. Goodfellow, M. V. Marathe, K. G. Kuhlman,
10 T.D. Fitzpatrick, D. Cuadrato, J. Med. Chem. 1996, 39, 1472-1484; G. Caliendo, F. Fiorino, P.
Grieco, E. Perissutti, S. DeLuca, A. Guiliano, G. Santelli, D. Califano, B. Severino, V. Santagada,
Farmacao, 1999, 54, 785-790; V. S. Goodfellow, M. V. Marathe, K. G. Kuhlman, T. D.
Fitzpatrick, D. Cuadro, J. Med. Chem. 1996, 39, 1472-1484 (R'=R®= H); D. Tourwe, E.
Mannekens, N. T. Trang, P. Verheyden, H. Jaspers, J. Med. Chem. 1998, 41, 5167-5176; A.-K.



A24: See Plieninger, Leonhauser, Chem Ber. 1959, 92, 1579-1584; D. W
Knight, N. Lewis, A C Share, D. Haigh, J. Chem Soc. Perkin Trans.]
1998, 22, 36(Be3a8&p J. Drumond, G Johnson, D. G N ckel IpcTEPoOf/1408t W ne,
R F. Bruns, B. Wl baum J. Med. Chenvé 1989, 32, 2116 10 2128; M P. Moyer,
P. L. Feldman, H Rapoport, J. Og. Chem 1985, 50, 5223-5230 (R =R6=H);
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R D. ﬁartmﬁ”‘%&h‘lﬁ‘% ot DR A L, K Pt 0 Mo SR8’y 5 oner .
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V. Anastasio, S. J. McPhail, C J. Snl der, Y. O Taiwo, L. Chen, C M

Dunaway33Jsee Madon, mnmea‘hez;?@@&w#wsﬁ&% 380 R Kuwano, Y. Ito, J. Og.
Chem 1999, 64, 1232-1237 (R = Bu); J. Kitchin, R C Bethell, N

Cammack, S. Dolan, D. N Evans J. I\/bd Chem 1994, 37, 3707-3716 (R' =H;
R’ COOBB),S @GFZeBbfgxﬂeM 15P thd )
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(R‘—RS—H) K. Hino, Y. Nagai, H. Uno, Chem. Pharm. Bull. 1988, 36, 2386-2400 (R'=Me;
20 RB—H).

A35: See Beilstein Registry Numbers: 530775, 883013 (R'=R*<H).

A36: See R. W. Carling, P. D. Leeson, A. M. Moseley, R. Baker, A. C. Foster, J. Med. Chem.

25 1992, 35, 1942-1953; S. Kano, T. Ebata, S. Shibuya, J. Chem. Soc. Perkin Trans.1, 1980, 2105-
2111 (R'=R®=H); R. W. Carling, P. D. Leeson, A. M. Moseley, R. Baker, A. C. Foster, J. Med.
Chem. 1992, 35, 1942-1953 (R'=H; R*=5-Cl; 7-CI).

A37: See Nagarajan, Indian J. Chem. 1973, 11, 112 (R'=CH,COOMEe; R*=H).

30
A38: See R. Pauly, N. A. Sasaki, P. Potire, Tetrahedron Lett. 1994, 35, 237-240; J. Podlech, D.

Seebach, Liebigs Ann. Org. Bioorg. Chem. 1995, 7, 1217-1228; K. C. Nicolaou, G.-Q. Shi, K
Namoto, F. Bernal, J. Chem. Soc. Chem. Commun. 1998, 1757-1758 (R'= H; R?= H).



v: L1OHx1 H20 MeOH, H2O vi: Pd/C, H2, EtOH, vii: FnocOSu, Na2CO3aq.,

di oxane 5 A26: See Koegel, J. Biol. Chem 1953, 201, 547 (R =Rl12=H). A27:
See G Makha @/05800R. Marshall, Tetrahedron Lett. 1997, 38,pG0E691A@28; R N
Patel, A. Banerjee, R L. Hanson, D.e¢B. Brzozowski, L. W Parker, L. J.
Szarka, Tetrahedron: Asymetry 1999, 10, 31-36 (R =H, R13=CH, OBu); J. E
Johanso r ; ort, J. Og. 10 Chem 1981, 46,

4914- 4 (5’?‘?@]?6&/%% R??ES&%N“ﬂ?eB’%B% M Ferland, J. Gauthier, J. Med.
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J. D. Leander, D. Lodge, J. Med. Chem 1991, 34, 90-97 (R =R6=H); P. D.
Leeson, B. J. WIllians, R Baker, T. Ladduwahetty, K W Moore, M Row ey,
J. Chem Soc. Chem Commun. 1990, 22, 1578-1580; C. Herdeis, W Engel,
Arch. Pharm 1991, 324, 670 (Rl1=H ; R6=Me); C. Herdeis, W Engel, Arch.
Pharm 1991, 324, 670 (R1=COOwve; R6=H, Me). 20 A29: See Kawase, Masam,
Chem Pharm Bull. 1997, 45, 1248-1253; |. G C. Coutts, J. A Hadfield,
P. R Huddleston, J. Chem Res. Mniprint, 1987,9,2472-2500; |I. G C
Coutts, J. A Hadfield, P. R Huddleston, J. Chem Res. Mniprint,
1987, 9, 2472-2500; V. J. Hrubi, W L. Cody, A M Castrucci, M E. Hadley,
Col l ect. Czech. Chem Commun. 1988, 53, 2549-2573; R 25 T. Shuman, R B.
Rot henberger, C. S. Canpbell, G F. Smth, D. S. Gfford-More, P. D
Gesel I chen, J Med. Chem 1993, 36, 314-319; M Kawase, Y. Ckada, H

M yanmae, Heterocycles, 1998, 48, 285-294 (R =RB=H); Kawase, Masami, Chem
Pharm Bull. 1997, 45, 1248-1253 (Rl=H, R8=6,7-(MeQ2); D. F. Otwine, T.
C. Malone, C. F. Bigge, J. T. Drumond, C. Hunmblet, J. Med. Chem 1992,
35, 1345-1370 (R =H, R8=7-CH2PQ(CEt)2); E. J. Corey, D. Y. Gn, W

03/ 054000 PCT/ EPO1/ 14528 64 Tetrahedron Lett. 1996, 37, 7163-7166 (R =
G ~zw.,.,~du); P. Dostert, M Varasi, A DellaTorre, C. Mnti, V. Rizzo,
Eur. J Med. Chim Ther. 1992,27,57-59 (R =Me; R8=6,7- (OH)2); Z. Czarnocki,
D. Suh, D. B. McLean, P. G Hultin,W A Szarek, Can. J. Chem 1992, 70,
1555- 1561; B. Schonenberger, A. Brossi, Helv. Chinn. Acta 1986, 69,

1486- 1497 (R =Me; R8=6 5 OH, 7-MeO; Hahn, Stiel, Chem Ber. 1936, 69,
2627; M Chrzanowska, B. Schonenberger, A Brossi, J. L. Flippen-Anderson,
Hely. Chim Acta 1987, 70, 1721-173 1; T. Hudlicky, J. Og.




Chem 1981, 46,1738-1741 (R =Bn; R8=6,7-(0OH)2); A 1. Myers, M A
Gonzal ez, V. Struzka, A. Akahane, J. Cuiles, J. S. Warnus, Tetrahedron

Lett.

199W,0 BAs54@601- 5504 (R =CH2( 3, 4- net hyl enedi oxy) C6HRCTRS6/14526 OVE) 2) .

10 A30 and A31 can be prepared accordbthg to Schenes 4 and 5. WD 03/ 054000
PCT/ EPO1/ 14528 65 Schenme 4 McOOC COOMe COOWME i PhOCN4 COOWe Br
COOVe K COOVe Br 16 COOXBu R8 18 COON 15 iv-vii R8 17 R1L COOve Ri , O00H
R \COOH wviii,ix NCOPh ~1 \ NHX _ I \ NFnroc 8 8 8 RO RO RO 19 20 21
i s NaH,Sohemna 6 - butyl N-benzoyl glycinate, DMF, ii: NaH, Pd(O, toluene; iii:
TFA, CH2Cl 2; iv: pol ypho- sphoric acid; v: NaCHaq MeOH, 75; then
DBU, Mel, DM, mjl I|th|un1hexanethyl ,NHBode THF, chloro

Vi :

trlnethyIS|Iane - 78 thencBow: _MELL_,enzynatqc resolgéhon(e.g.

then i sol ati onMaQO%et Kyl &ster: DBU, Mel,

MeCH,

NCOPh

HC aq. ;

| i pase);
heat; x:

FrocOSu, Na2CO3aq., di2exane 5 Schene 5 Rl OOOFQ§H.CIIWE RlL ,COON NH iji

L cl:IIIjOc iii-viINFnDc R OO0 l
Cb F
MeoOG  FP* - mMeooc, 75 . HOOG, T
\N,H iv-ix N “N°
0
26 27 28

i BocNHNH,, NaCNBHg, MeOH, AcOH; ii: CbzCl, Et3N, CH,Cly; iii: TFA, CH,Cly; then pyridine,

DMAP, heat; iv: resolution (e.g. lipase); v: DBU, Mel, DMF; vi: Lawesson reagent, toluene, 75°;

vii: DBU, Mel, DMF; viii: NaBH, or NaCNBH3, MeOH; ix: R? introduced by reductive amination,
alkylation or acylation; x: LIOHx1H,0, MeOH, H,0; xi: Pd/C, H,, EtOH; xii: FmocOSu, Na,CO4aq.,

dioxane
5
A41: Compounds of this type can be prepared according to Scheme 7.
Scheme 7
Fmoc
MeOOC, prz y . Meoog prz WA HO0C . Rt
Cj\i i, C}i iii-v (_/IL
o) o) 0
26 29 30
i: resolution (e.g. lipase); then isolation as methylester: DBU, Mel, DMF;
ii: NaH, R4-X, THF; iii: LIOHXx1H,0, MeOH, H,0; iv: Pd/C, Hy, EtOH;
10 v: FmocOSu, Na,C0Os5aq., dioxane

o A42 o A46 Compounds of thls tyge can be prepared according to Scheme, 8 to 12. Key
mtermedlate 34'and o- ammo amd synthesis involving this building block include: R. M.
Williams, M.-N. Im, Tt etrahedron Lett. 1988, 29, 6079-6082; R. M. Williams, M.-N. Im, J. 4m.

15 Chem. Soc.1991, 113, 9276-9286; J. F. Dellaria, B. D. Santarsiero, Tetrahedron Lett. 1988, 29,
6079-6082; J. F. Dellaria, B. D. Santarsiero, J. Org. Chem. 1989, 54, 3916-3926; J. E. Baldwin,
V. Lee, C. J. Schofield, Synlett 1992, 249-251; J. E. Baldwin, V. Lee, C. J. Schofield,
Heterocycles 1992, 34, 903-906.



20 (R8: H) 22 23 is Boc20O Na2CO3aq., dioxane; ii: DBU, Mel, DVF, iii:
l'ithium hexanet hyl di silazide, THF, chlorotrinethylsilane, -78;, then R2-X;
i v: Li O-xWwoiB@s4008OH, H2O, v: TFA, CH2Cl 2; vi: FnocOSu, NaftGdBma/4s52di oxane
A32 can be prepared according to P. W9 Schiller, G Wltrowska, T. M-D.
Nguyen, C. Lemieux, N Nga, J. Med. Chem 1991, 34, 3125-3132; V. S.
Goodfellow, M V. Marathe, K. G Kuhlman, 10 T. D. Fitzpatrick, D.
Cuadrato, J. Med. Chem 1996, 39, 1472-1484; G Caliendo, F. Fiorino, P.

Gi eco,ScEemd¥erissutti, S. DeLuca, A Qiliano, G Santelli, D. Califano, B.
Severino, V. Santagada, Farnmacao, 1999, 54, 785-790; V. S Goodfellow, M~
V. Marathe, K Kuhl man, DR5 Fitgpatrick, D. Cu fro, J. Med. Chem
1996, 39, 1472-1484—+«(R—= D. —ieu#-we BrE S, N T. Trang,

Ver heyden, H. OJaspers, J. @ em 1998, 41, 516%s5176; A -K WO
03/ 054000 PCT/ EPO1/ 14528 66 Szardenings, M Gordeev D. V. Patel,

TetrahEw, ,,,-3-.~. 1996, 3738635-3638; W Wczk33 K. Stachowi ak, P.
Skurski, L. Hhanki ewi cz, A. Mchniewicz, A Roy, J. Am ChepmodSoc. 1996,
118, 8319.8307: K. viMerschuren, @ggxo D. Tourwe HWDOCILebh , G van Binst,

V. Hrubi, ntfhests—2»892, 45 ¢ C%’S oH); P L Ornstein, M
B. Arnddd; N/\LRQ Augenst eieod". |, J. Org Ch 1, 56,
4388-4392 (R=H R8= 6-MO); D. M, Z oph, A. P Kozi kovvs i, S

Psheni chkin34J. T. Woblenski, Bioggg. Med. Lett. 1998, 8,32447-2450 (R =
H, R8= 6-COOH); U. Schollkopf, R Hnrichs, R Lonsky, Angew. Chem 1987,
99, 137- 1B RexemeftyidisiRgide)THF BhidbotrirkGatpatarmepiver: thekJRSXET: elBr: DRSO MTET |

Synt hesi Mel.dBF; v DBALHI BOF;(VRESH, SOGMam pREisMesubnatsens siedds 4B. viSchwei zer, D.
Seebach, HHeilum he@mathylditdzale 1993787, 83; G2 2—@5@0;41@”([5@5,\]}@[),\& =6, 7- (I\/EOZ)
A33:  SelberHifiR, GClYRINHCIal., TOIREen rﬁé{oAc)M%oﬁ%ch@%thaﬁéﬁc Lo8®1150. P-
Zecchini, M P. Par adiisom, Hho; HekBEOSY b,COe Mind %/ 9, 16, 1589-1597; S.
Cerrini, J. 15 Chem Soc. Perkin Trans.1, 1979, 1013-1019; P. L. Ornstein,

J. W Paschal, P. D. Gesellchen, J. Og. Chem 1990, 55, 738-741;, G M
KsandeBehere IM Yan C. G D efenbacher J. L. Stanton, J. Med. Chem 1985,
28, 1606-1611; J. Robl, D. S. Kar anewsky M M Asaad Tetrahedron Lett.
1995, 36, 159 -81%”9@“ S. Kat amﬁhgtBN Ae, R gq%tésl Tetrahedron Asymetry
1998, 9, 429 300 (R =R8=H) @g Bho, Chem Pharm

Bul . 1988, 3 86- 2499»( R pgistein Registry

Nunmbers: 5307%b, "@883013 (R R6
37 38 39
Bh Ph l':moc
i,vii Lo HOQOC
%\O vivi NH,,TFA R® viii-xii % N
BOC/NV&O 5 MeOOC™ OEt -

tBUPh,SiO  OEt o

34 40 41

i lithium hexamethyldisilazide, THF, chlorotrimethylsilane, -78°: then RG-X; ii: HBr; iii: DBU,
Mel, DMF; iv: DIBAL-H, THF; v: EtOH, pyridinium p-toluenesulfonate, mol.sieves 4A; vi: lithium
hexamethyldisilazide, THF, -78°, 39; vii: Pd/C, Ha, EtOH; then DBU, Mel, DMF; then TFA,
CHxCly; viii: HClag., THF; then Na(OAc)3BH, AcOH, dichloroethane; viii: Boc,0, Et3N, CHyCly;
ix: BusNFx10H,0, THF; ix: pyridinium chlorochromate; x: LiIOHx1H,0, MeOH, H,0; xi: TFA,
CH,Cly; xii: FmocOSu, Na,COsaq., dioxane



A36: See R W Carling, P. D. Leeson, A M Mdseley, R Baker, A C
Foster, J. Med. Chem 25 1992, 35, 1942-1953; S. Kano, T. Ebata, S
Shi buya, wo @masmooSoc. Perkin Trans.1, 1980, 2105- 2111 ( BciRSesithiasaR W
Carling, P. D. Leeson, AL M Moseley, R. Baker, A C Foster, J. Med.
Chem 1992, 35,1942-1953 (R =H, R8=5-Cl; 7-Cl). A37: See Nagarajan, |ndian
J. Chem 1973, 11, 112 (R =CH2000we; R=H). 30 A38: See R Pauly, N A
Sasaki, P. Potire, Tetrahedron Lett. 1994, 35, 237-240; J. Podl ech, D
SeebachSc¢iemeHi gs Ann. Org. Bioorg. Chem 1995, 7, 1217-1228; K C.
Ni col aou, G -Q Shi, K4 Namoto, F. Bernal, J. Chem Soc. Chem Com nun.
1998, 1757-1758 (R = Rt R2= H). WO 03/ 054080 R&H/ EPO1/ 14528 67 A39: See
Bei |l stein, Registry er 782885. A40;.See F i P. J. C Rutjes, N M
Terhuis, H Henmstra,_ NL W SpeckanpPrTefTahédr &Ft1993, 49, 8605-8628 (R =
H, R3= Bn); conpounds®@f "®his type can be prepared according to Schene 6.
WO 03/ 054000 PCT/ EPOl/4 4528 68 Scheme 6,9 Cbz, N.NHBoc MOOC)~' v COOwe
Me000I J~~COOVe 24 25 OOC Cbz Me000 Cbz HOOC, 1 Frnoc N NHiv-ix N R3
x-xii NR3 JPL Y J ' 26 27 28 is BocNHNH2, NaCNBH3, MeOH, ;i1 Cbzd,
Et 3N, Cl—aﬁé,z)*\'ii: TRA, CH2Cl 2; N@RADyr i dine, VAP, HRQ®, Ny: resol ution
(e.g. lipasg);]v: -BBY>hel , DV \Vis n reagept, tolueneg, 75; wvii:
DBU, NEBQC/Mii: NaBHM&HORaCNiB o VBOH, ix: R3 introdyced by reductive
am nation, alkylation or acylation; X LPBHxI H2O MeOH HO)\ xi: Pd/C H2,
EtOH, xii: FgpcOSu, Na2CBag., dioyane 5 A4l: Conpounds % Bhi s type can
be prepared according to Schenme 7. Schene 7

i HBr; ii: DBU, Mel, DMF; iii: DIBAL-H, THF; iv: EtOH, pyridinium p-toluenesulfonate, mol.

sieves 4A; v: lithium hexamethyldisilazide, THF, -78°, 43; vi: Pd/C, H,, EtOH; then DBU,

Mel, DMF; then TFA, CHyCly; vii: HClag., THF; then Na(OAc);BH, AcOH, dichloroethane;
viii: LIOHx1H,0, MeOH, H,0; ix: FmocOSu, Na,C0Osaq., dioxane

5
Scheme 11
R16 5
tBUPh,SIO Ly R™ ORt
- Br OEt
o~ o tBuPh,SiO
46 47
Ph ffmoc
Phj/,,ko vvi TFAH,N  OSiPhytBu Vitxii HOOC, N
X — RS OEt
BOC/N%O MeOOC
R'® OEt o
0 R
34 48 o

i HBr; ii: DBU, Mel, DMF; iii: DIBAL-H, THF; iv: EtOH, pyridinium p-toluenesulfonate, mol.
sieves 4A,; v: lithium hexamethyldisilazide, THF, -78°, 47; vi: Pd/C, H,, EtOH; then DBU,Mel,
DMF; then TFA, CHyCly; vii: HClag., THF; then Na(OAc)3BH, AcOH, dichloroethane;

viii Boc,0, EtzN, CH,Cly; ix: BugNFx10H,0, THF; x: pyridinium chlorochromate;

xi: LIOHXx1H,0, MeOH, H,0; xii: TFA, CH,Cly; xiii: FmocOSu, Na,CO4aq., dioxane



HOCC Fnoc MeOOC Chz MeOOC Cbz NNN.HNN.R4 iii-VNNR OCO26 29 30 is

resolution (e.g. lipase); then isolation as nethylester: DBU M|, DM,
ii: NaH, ROo0sdddb; 1ii: Li OHxl H20, MeOH, H2O iv: Pd/C, HdAyE®sa/i$2810 v:
FrocOSu, Na2CCBaq., dioxane ~_ -- A427to0 A46: Conprounds of this type can

be prepared according to Schene, 8 to 12. Key internediate 34' and a-am no
acid synthesis involving this building block include: R M WIIians,

M-N Im Tetrahedron Lett. 1988, 29,6079-6082; R M Wllians, M-N Im J.
Am 15 &hens /XSoc. 1991, 113, 9276-9286; J. F. Dellaria, B. D. Santarsiero,
Tetrahedron Lett. 988, 29, 6079-6082; J. F. Dellaria, B. D. Santarsiero,

J. Og. Chem 198 54, 3916-3926; J. E. Bg dwin, V. Lee, C J. Schofield,
Synlett 1992, 249<2§-35PhBE pBaldwin, V. FeefFC. J. schofield,

Het erocycl es 1992, 34, 903-906— WO 0g/ #EP01/ 14528 69 Schene 8
Rs CEt ii-v OO&®--08r 5Ckt oOR31 3

h Fnoc  Ph\ vi vii 5 HOOC
* * O NHZ, TFA R Viggi -x N Boc' N~O McOOC \ Sﬁ;f‘ﬁgﬁ

OEt 34 35 36 is lithium
hexamet hyl di si | azi de, THF, chlorotrinmethyfkilane, -78; then R5-X; ii: HBr;
iii: DBU, Meh, DVF, iv: DIBAL-H THF, v: EtOH, pyridinium

. . Fmo .
p-tol uengsul fonate, ,pol . si eves eV R um hexanmgidy/! d 811 azi de, THF,
-78, 33; vi+t d/ C,ll:‘l& Et OH; t Q?]’T#I{D%LPS' tt%” D N ’

W —_—
Boc” N \/&O MeOOC 0

34 52

6
R” OEt -6
53

i ]—iBr; ii: DBU, Mel, DMF; iii: DIBAL-H, THF; iv: EtOH, pyridinium p-toluenesuifonate, mol.
sieves 4A; v lithium hexamethyidisilazide, THF, -78°, 51; vi: Pd/C, Hy, EtOH; then DBU,
Mel, DMF; then TFA, CH,Cly; vii: HClag., THF: then Na(OAc)3BH, AcOH, dichloroethane; viii:
Boc,0, EtzN, CH,Cly; ix: BugNFx10H,0, THF; x: pyridinium chiorochromate; xi: LiOHx1H,0,
MeOH, Ho0; xii: TFA, CH,Cly; xiii: FmocOSu, Na;COzaq., dioxane

5  AdT: See P. Barraclough, R. D. Farrant, D. Kettle, S. Smith, J. Chem. Res. Miniprint 1991, 11,
2876-2884 (R'=R"'=H, Bn, (CH,),PO(OEY),).

A48: See A. Nouvet, M. Binard, F. Lamaty, J. Martinez, R. Lazaro, Tetrahedron 1999, 55, 4685-
4698 (R'=R"=H) .

10
A49: See M. Y. Kolleganov, L. G. Kolleganova, M. D. Mitrofanova, L. I. Martynenko, P. P.

' Nazarov, V. L Spitsyn, Bull. Acad. Sci. USSR Div. Chem. Sci (Engl. Trans.) 1983, 32, 1293-1299;
Izv. Akad. Nauk SSSR Ser. Khim. 1983, 6, 1293-1299 ; V. P. Vasilev, T. D. Orlova, S. F.
Ledenkov, J. Gen. Chem. USSR (Engl. Trans. 1989, 59, 1629-1634; Zh. Obshch. Khim. 1989, 59,

15 1828-1833 (R'=H; R'*= CH(COOH)CH;COOH). Compounds of type A49 can also be prepared

according to Scheme 13.



then TFA, CH2Cl 2; viii: HO aq., THF;, then Na(OAc)3BH, AcOH, dichl oroethane;
i x: LiOHxl HO MeOH, H2O x: FnpcOSu, Na2CO3aq., di oxane 5 Schene 9

OSi Ph2t Buw@sisRis2i0Bu 6 ii-v tBuPh2SiO OBt i Br Ot 0 0O Ordr/EpoiRG45287 38 39
Ph Froc HOOC Ph\i*~ vi'vii NH2, TFA R75 viii-xii (r) N Boc' O MOOC~ OEt
gRG tBuPh2SiO CEt 0 34 40 41 is |ithium hexanethyl disilazide, THF,
chlorotrinethylsilane, -78; then R6-X; ii: HBr; iii: DBU, M, DV, iv:

Dl BAL-H, THF; v: EtOH, pyridinium p-toluenesul fonate, nol.sieves 4A; vi:

| i t hi ufehemexdam ethyld isilazide, THF, -78, 39; vii: Pd/C, H2, EtOH; then

DBU, Mel, DWF, then TFA, CH2ClI2; viii: HOaq., THF, then Na(OAc)3BH, AcCH,
di chl oroet hane; viii: Boc20O, Et3N, CH2Cl 2; ix: Bu4NFx10H2O THF; i x:
pyri di ni H'Eéé | orochromate; x: Li OHxIgHR20, MeCOH, H20 )é"f OEFch CH2Cl 2; Xxii:
FnocOSu, ancoogh oxane We@?@qﬁo@(gogg;r/ ERGL/ 14 91 78 Scheme 10 R 16
R16 OEt BpddH HR' Br OEt — O O N —— R j
Boc 1 N
54 55 NHCbz 0 56
iv-vii |
i
Hoog §mee
N
R'—7% 3
N
0O ‘R12
57

i: NaH, CbzNH(CH,),Br, THF; ii: Pd/C, H,, EtOH; iii: EDCI, CH,Cl,, diisopropylethylamin; iv: NaH,
R'2:X, THF; v: LIOHx1H,0, MeOH, HyO; vi: TFA, CH,Cly, vii: FmocOSu, NagCOzaq., dioxane

5
AS50 and A51: Compounds of these types can be prepared according to Schemes 14 and 15.
Scheme 14
1 OEt
R v
- Br OEt
0”0 R
58 59
Ph " lfmoc
i HOOC,
Ph %\O v,vi TFA,HoN R o vii-ix . N
NA MeOOC™ t '
Boc O
OEt ‘s
R
34 60 61

i: HBr; ii: DBU, Mel, DMF; iii: DIBAL-H, THF; iv: EtOH, pyridinium p-toluenesulfonate, mol.

sieves 4A; v: lithium hexamethyldisilazide, THF, -78°, 59; vi: Pd/C, H,, EtQH; then DBU,

Mel, DMF; then TFA, CH,Cl,; vii: HClag., THF; then Na(OAc)3BH, AcOH, dichloroethane;
viii: LIOHx1H;0, MeOH, H,0; ix: FmocOSu, Na,COgaq., dioxane

10



42 43 Ph Froc Ph O v,vi NH2, TFA OEt vii-ix HOOC, N Boc' NO MOOC' R16 OEt
Q Rls 34 44 45 is HBr; ii: DBU, Mel, DMF, iii: DI BAL-H, THF;, iv: EtOCH,
pyri di ni um@esiskeenesul fonate, nol. sieves 4A; v: |ithi urRCT/EP01/14528
hexanet hyl di si |l azi de, THF, -78, 43; vi3 Pd/C, H2, EtOH, then DBU, Mel,
DMF;, then TFA, CH2CI 2; vii: HO aq., THF;, then Na(OAc)3BH, AcCH,
di chl org%gl%a%e; viii: LiOHxl H2O, MeOH, H2O ix: FnocOSu, Na2CCBaq.,
di oxane cheme 11 R16 OEt tBuPh2Si0 R16 i-iv Br CEt O O tBuPh2Si O 46 47
Ph Froc Phi O v, vi TFASH2NBOSI Ph2t Buégia'h-%'bi i H(t)OC N" * Okt Boc'NO
Me000™ R16 OEt O RAG ‘34 48 49, is H 4PN - Mel, DVF; iii: DI BAL-H,
THF; iv: EtOH, pyridinium p-t-oLuenesgL k-t sieves 4A; v: lithium
hexanet hyl di si | azi dexq -78, 47; vi: /C, H2, EtOH, then DBU, Mel, DVF,
then TFA, CH2Cl 2; wvii: H(ﬁbaq., THF; then (OAc) 3BH, AcOH, dichl oroet hane;
viii Boc20, Et3N, CH2622; ix: Bud4NFx10H2083THF; x: pyridinium
chlorochromagie; xi: LiOxl H2O MOH HGO xii: TFA, CH2C Z;, xiii:

|

Foc Osu, pfNa2008ag. ,,, i oxanerpAQ, @3/ §%4000 PCT/ EPO1/ 1453880c, |\
*0 : ; vii=xiii y

— -
Boc/N\/&O MeOOC" OFt
{BUPh,SIO  OEt ’
RS O

34 64 65

i HBr, ii: DBU, Mel, DMF; iii: DIBAH, THF; iv: EtOH, pyridinium p-toluenesulfonate, mol.
sieves 4A; v: lithium hexamethyldisilazide, THF, -78°, 63 vi: Pd/C, H,, EtOH; then DBU,
Mel, DMF; then TFA, CH,Cly; vii: HClaq., THF; then Na(OAc)3BH, AcOH, dichloroethane;
viii: Bocy0O, EtgN, CHyCly; ix: BusNFx10H,0, THF; x: pyridinium chlorochromate:

xi: LIOHx1H,0, MeOH, H,0; xii: TFA, CH,Cly; xifi: FmocQOSu, Na,COzaq., dioxane

AS53: See P, Barraclough, R. D. Farrant, D. Kettle, S. Smith, J. Chem. Res. Miniprint 1991, 11,

5 2876-2884(R'=R''=H ; R'=H ; R"'= Bn, (CH,);PO(OH),); (CH,);PO(Et),); J. L Levin, J. F.
DiJoseph, L. M. Killar; A. Sung, T. Walter, Bioorg. Med. Chem. Lett. 1998, 8, 2657-2662 (R'=H;
R''= 4CF;0C4H,CO).

A 52 and A54: Compounds of this type can be prepared according to Schemes 16 and 17.



71 Schene 12 R6 OSi Ph2tBu R6 OBt cla i-iv Br OBt O 0 GSi Ph2tBu 50 51 Ph
Fnoc Phi v,vi NH2, TFA CSi Ph2tBu HOOC, N ~.*" CEt vii-xiii BocN-O

Me000™ ~' R® GHs4®0 C?:1 34 52 53 Ris HBr; ii: DBU, M, HONFAEPO1I1#528

DI BAL-H, THF; iv: EtOH pyridiniump-tol uenesul fonate, nol. sieves 4A; v:

| i thium hexanet hyl di silazide, THF, -78, 51; vi: Pd/C, H2, EtOH then DBU,
Mel, DMF, then TFA, CH2CI 2; vii: HOaq., THF, then Na(OAc) 3BH, AcCH,

di chl oroet hane; viii: Boc20, Et3N, CH2Cl 2; ix: Bud4Nrxl OH2O, THF; x:
pyri di rickgmectsl or ochr omat e; xi: Li OHxlI H2O MeOH, H20; xii: TFA, CH2Q 2;
xiii: FrocOSu, Na2CO3aq., dioxane 5 A47: SeeMP arracl ough, R D. Farrant,

D. Kettle, S. Smth, J. Chem Res. Mniprint

’CééM 2876- 2884 (R =R'=H,
Bn, (CH2)2PO( OEt)2pome48: See A Nouvet, MP e

F. Lamaty, J. Martinez,

R Lazaro, HeHNakedron 55 4698 (R =RIZ9H) . 10 A49: See M Y.
Kol | eganov, |. G ckRoMeeganova, MOD. Mtrofanova,y L. |I. Martynenko, P. P.
Nazarov, V. |I. Spitsyn, B C i . USSR Di Gem Sci (Engl. Trans)

1983, 32, 1293-1%99;  |&. Akad. N% SSSR Ser. Rhim 1983, 6, 1293-1299 ;
V. P. Vasilev, T. D. Orlova, S. F. L®&denkov, J.BGen. Chem USSR (Engl .

Trans. 1989, 59, 1629-1634; zh. @hshch. Kpim 1989, 59, 15 1828-1833
(R'"=H R12= ; A49 can al so be prepared
according to Sohene 13.

B Boc
MeOOG 1 ° Mecoc ¢ MeOOG [
N ii N iv-vi R’
MeOOC MeOOC _—
@) 0O @)
6
R® 70 ; R™ 71
69 vii [
Boc
MeOOC, lll HOOG. Emoc
R1»7 viii-x Riw
O @)
6 6
R™ 72 R* 73

i: iBuMgCI, THF; ii: NaH, THF; iii: lithium hexamethyldisilazide, THF, chlorotrimetylsilane, -78°;
then RG-X; iv: NaOHaq., MeOH, 75°; then HClagq.; v: DBU, Mel, DMF; vi: lithium hexamethyl-
disilazide , THF, chlorotrimetylsilane, -78°; then R'-X; vii: resolution (e.g. lipase); then DBU,
Mel, DMF; viii: LIOHx1H,0, MeOH, H,0; ix: TFA, CH,Cl,; x: FmocOSu, Na,CO3aq., dioxane

10



WO 03/ 054000 PCT/ EPO1/ 14528 72 Scheme 13 1 MOOC * MOOCQ\ A~ MeOOC N c
COOBn COOBn ii,iii * 1 BocNH RL NR Boc' NH 54 55 NHCbz 0 56 iv-vii HOOC
Froc R1 Wodd/oud8d2 57 is NaH, CbzNH(CH2)2Br, THF; ii: Pd@G/ERZ/14880H;

iii: EDCl, CH2Cl 2, diisopropylethylanif; iv: NaH, R12-X, THF;, v: Li OHxl
H20, MeOH, H2O vi: TFA, CH2CI 2; vii: FnocOSu, Na2CO3ag., dioxane 5 A50 and
A51: Conpounds of these types can be prepared according to Schenes 14 and
15. Schene 14 R16 OEt i-iv Br Ot a00 R16 58 59 Ph Fnoc Ph,,* * O v,vi

TFA, H2NchR#8 IGi i -i x HOOC,, N .~~ BocNN v “O McOO&% OEt CEt R16

Boc

MeOOC |

MeQOC. i,ii MeOQOC_* iil,iv N

Br 5 Ng 1~ 5 1

BOCNH>(R1\ BocNH>(R1\ 8 R jj‘g
74 \ 75 HN S

COOBn v 76

Meooc $°° Hoog fmoc
R1 " ; Vi-viii R *N\z
R% o) RL\I2 O

ENaN3, DMSO; ii: NaH, THF, CH,=CHCOOBR; iil: Pd/C, H,, EtOH; iv: EDCL, CH,Cla,
diisopropylethylamine; v: NaH, R'2-X, THF; vi: LIOHx1H,0, MeOH, H,0; vii: TFA,
CH,Cly; viii: FmocOSu, Nay,CO3aq., dioxane

A55 and AS6: Compounds of this type can be prepared according to Schemes 18 and 19.

Scheme 18
COOM MeOOC ?OC
e : COOMe i e
BocHN—-{—R1 . BocN—é—R1 _';’ R N
COOMe COOMe (e)
l-iN
7 CbzHN 80 81
Meoog T Mecog §°° Hoog 1°°
R1j il iv Rj ) v-vii Rj )
O 0]
N N .
12
H 82 R 83 R 84

i:NaH, THF, CbzNH(CHy)3Br; ii: Pd/C, Hy, EtOH; then toluene, heat: ii: resolution (e.g. lipase); iv:
DBU, Mel, DMF; v: NaH, R'2-X, THF; vi: LIOHx1H,0, MeOH, H,0; vii: TFA, CH,Cly; viii:
FmocOSu, Na,C0O3aq., dioxane



34 60 61 is HBr; ii: DBU, Mel, DW; iii: DIBAL-H, THF;, iv: EtOH,

pyridi ni um p-tol uenesul fonate, nol. sieves 4A; v: lithium

hexanet hyivb esvdsambde, THF, -78, 59; vi: Pd/C, H2, EtOH tor/Dsi4s528k]1
DMF;, then TFA, CH2CI 2; vii: HO aq., THF, then Na(OAc) 3BH, AcCH,

di chl oroet hane; viii: LiOHx1 H20O MOH, H2O ix: FrmocOSu, Na2CQO3aq.,

di oxane 10 WD 03/ 054000 PCT/EPO1/ 14528 73 Scheme 15 R6 OSi Ph2t Bu
tBuPh2SIO OBt -iv Br OBt O OR6 62 63 Ph Fnoc Phi Ov,vi TFA H2N R6

vii-xii¥hee38,, N Boc' N O --~ McOO& OEt tBuPh2SiO OEt 6 0 34 64 R 65
is HBr; ii: DBU, Mel, DWF;, iii: DI BAH, THF; iv: EtCH, pyridinium

p-tol uenesul fonate, nol. sieves 4A; v: |ithium hexanethyl disilazide, THF,
-78, 63 vi: Pd/C, H tOH, thep DBU, R\el, DME; then TFA, CH2Cl 2; vii:
HCl aq., THF; then c) 3BH—AcHH, dWane; viii: Boc20Q Et 3N,
CH2Cl 2; ix: Bud4NR¥IOFM2O,SOTHF; x: pyrBrdi ntum€hleeochromate; xi: Li OHx1
H20, MeOH, H2O, xii: TFA, CH2CI 2; xiii: FoocOSu, Na2C(OBag., di oxane A53:
See P. Barracl ough, B5 D Farrant, D. Ket¥de, S sSnmith, J. Chem Res.

M ni print 19‘911, 11, 5 2876-2884(R =R'=H ; R =H ; R'= Bn, L3PA(OH) 2) ;

(CH2) 3PeREL); J. Jvi Levin, J.nk,TFAD Joseph, L M K (b@r Sung, T.
Wal ter, BiI Med—Shem Lett 1 98, 8, 957 PiEg2 (R
4CF300 52 and A5MeO0BhpOGNds 0 PRt s “Type cta m@ar ed
accor di ng to Schenmes 16 and 17. \N?)’OB/O 00 PCT/ EP01/145

34 87

i HBr; ii: DBU, Mel, DMF; iii: DIBAL-H, THF: iv: EtOH,
pyridinium p-toluenesulfonat
sieves 4A; v: lithium hexamethyldlSIlaZIde THF, -78°, 86; vi: Pd/C? Ho, EtOH; tcl)wre];i %IQEJOl
Mel, DMF; then TFA, CH,Cl,; vii: HClag., THF; then Na(OAc)3BH AcOH, dichloroethane;
viii: LIOHX1H,0, MeOH, H,0; ix: FmocOSu, Na,COs3agq., dioxane

AS57: Compounds of this type can be prepared according to Scheme 20,



Schene 16 MeOOC BocHN COOMe BocHN COOve 0 -K COOve 0 66 68 Br N~ ~=N Br
67 ii Boc MOOC Boc MeOOC Boc MOOC N Niv-vi R MO0O0O0O - MOOC 0 R6 70 Rs

71 69 viwdeswskowoc MOOC, N HOOC, | R viii-x RL 0 0 RaT/2roRG4558 i S
i BuMgCl, THF; ii: NaH, THF; iii: |ithi eam hexanethyl di sil azi de, THF,
chlorotrinmetylsilane, -78; then R6-X, iv: NaCHaq., MeOH, 75; then HO aq.;
v: DBU, Mel, DWMF;, vi: lithium hexanethyl- disilazide , THF,
chl orogg;;ep;@tgyl silane, -78; then R1-X; vii: resolution (e.g. lipase); then
DBU, Mel, DWF; wviii: LiOHx1 H20, MeOH, H2 . TFA, CH2C 2; x: FnocOSu,
Na2CO3aq., dioxane 5 10 WO 03/054000 PCT/ é]:ff: @MeYS

COOMe i

BocHN
COOMe R®
90
66
BF/H(\/\Br By
0] .
89 ii |
MeOOG zm MeOOC 7% Hoog §mee
jii-v 1 N vi-ix + = N
MeOOC - R R
R® R® RO
0] O 0)
91 92 %

i- NaOMe, MeOH; ii: NaH, THF; iii: NaOHagq., MeOH, 75°; then HClaq.; iv: DBU, Mel, DMF;

v: lithium hexamethyldisilazide, THF, chlorotrimethylsilane, -78°; then R1-X vi: resolution (e.g.

lipase); then isolation of methylester: DBU, Mel, DMF; vii: LIOHx1H,0, MeOH, Hy0; Viii: TFA,
CH,Cl,; ix: FmocOSu, Nap,CO3aq., dioxane

A58: See C.-H. Lee, H. Kohn, J. Org. Chem. 1990, 55, 6098-6104 (R'=R’<H).

A59: can be prepared according to Scheme 21.

SUBSTITUTE SHEET (RULE 26)



Schene 17 MeOOC * MeOOC Noc Br MeOOO\*~ iii,iv N3 1 BocNH RL BocNH R1 R
74 75 HN COOBn 760 v MeOOC Boc HOOC Fnoc R1) * Nvi-viii RLtNR 12 OR

12 O 77 W ozoshNab3, DVMBO, ii: NaH, THF, CH2=CHCOOBn; iii :pAdErd1/1d28 Et OH;
iv: EDCI, CH2CI2, diisopropylethylanie; v: NaH, R12-X, THF; vi: Li OHx1
H20, MeOH, H2G wvii: TFA, CH2CI 2; viii: FnmocOSu, Na2CO3ag., dioxane 5 A55

and A56: Conpounds of this type can be prepared according to Schenes 18 and
19. Schene 18 Boc COOve COOME ii MeOOC N BocHN R1 R BocN--R -)- COOWe
COOVe O 1-t ND 79 CbzHN 80 H 81 MeOOC Boc McOOC Boc HOOC Boc O-r RL N
iii,ivS®EMaA/-viii RLr N O~ NNN '12 X12 H 82 R 83 R 84 i:NaH, THF,

CbzNH(CH2) 3Br; ii: Pd/C, H2, EtOH, then tolmsexwe, heat; iii: resolution
(e.g. lipase); iv: BocHN——COOMe
COOMe i RS
BocHN— > o
COOMe RS
90
66
Br Br .
0 , r
89 il ]
MeOOG 7°° MeOOC 7°° y Hoog hMo°
N iii-v 1 \N vi-ix % N
MeOOC e R —_— R 7
R® = RS
O] 0] 0}

i: NaOMe, MeOH: ii: NaH, THF; iii: NaOHagq., MeOH, 75°; then HClaq.; iv: DBU, Mel, DMF;
v: lithium hexamethyldisilazide, THF, chlorotrimethylsilane, -78°; then R'-X; vi: resolution (e.g.
lipase); then isolation of methylester: DBU, Mel, DMF; vii: LIOHx1 Ho0, MeOH, Ho0; Viil: TFA,
CH,Cly; ix: FmocOSu, Na,COsaq., dioxane A6

0: Compounds of this type can be prepared according to Scheme 22.

SUBSTITUTE SHEET (RULE 26)



DBU, Mel, DWF, v: NaH, R12-X, THF; vi: LiOH1 H20, MeOH H2O vii: TFA

CH2Cl 2; viii: FmocOSu, Na2CO3ag., di oxane WD 03/054000 PCT/ EPO1/14528 76
Scheme 19wdvosRE4000Et R17 O O Br Okt 85 86 Ph Fnoc Ph * pci@Eroamis2hiH2, TFA
HOO OEt vii-ix Boc' NO MOOC ~ R17 R179 Cet 34 87 88 is HBr; ii: DBU Mel,
DMF, iii: DIBAL-H, THF; iv: EtOH, pyridinium p-tol uenesul fonate, nol,

sieves 4A; v: lithium hexanethyldisilazide, THF, -78, 86; vi: Pd/C, H2,
EtOH, then DBU, Mel, DWF;, then TFA, CH2Cl 2; vii: HO ag., THF, then

Na( QAc) 3BH, _AcCH, di chI oroethane; wviii: LiO&l H20 MOH H2O ix:

Froc OSge” eNﬁé&CBaq , dioxane 5 A57: Conpounds of this type can be prepared
according to Schene 20. WO 03/ 05;4&&5{) PCobkR01/ 14528MeG3EC heme 20 MeOOC

BocHN COOVe COO@®AMeR6 BacHN- < Bg? 9Q;, 66 BBr i MeOOC
N ¢ MeOOC BogHHEC Firoc i i—v~Rl l IX >
COOMe (\:[ 7 N02
| R
66 8// NG, 100 101
R” o9 V,vi |
l Boc
MeOOC, R! MeOOC ‘13° MeOOG
Cf< NHBoc v" 3 _viliix 6{)
NHCbz | / N\ | /
R® 103

X

!

MeO l13 MeOO

10

oC

Z—UJ

i NaH, DMSO; ii: NaOHag., MeOH, 75°; then HClagq.; iii: DBU, Mel, DMF; iv: NaOMe (2.2equiv.),
RLX: v: Raney-Ni, Hy, EtOH; vi: CbzCl, EtzN, CH,Cl; vii: NaH, Br(CHz)?_Br THF; viii: resolution
(e.g. lipase); then DBU, Mel, DMF; ix: Pd/C, Hp, EtOH; x: NaH, R'#-X, THF; xi: LIOHx1H,0, MeOH,
H,0; xii: TFA, CH,Cly; xiii: FmocOSu, Na;COzaq., dioxane

5 A6Ll: See D. R. Armour, K. M. Morriss, M. S. Congreve, A. B. Hawcock, Bioorg. Med. Chem.
Lett. 1997, 7, 2037-2042 (R'=R"*=H).

A62: Compounds of this type can be prepared according to Scheme 23.

SUBSTITUTE SHEET (RULE 26)



MOOC - -> R R R OO0 92 93 91 is NaOwe, MeOH, ii: NaH, THF; iii:
NaCHag., MeCH, 75; then HO aq.; iv: DBU, Mel, DMF, v: lithium

hexanet hyiwb e&idsambde, THF, chlorotrinethyisilane, -78; theCTRIPOK14328:
resolution (e.g. |l|ipase); then isolasion of nethylester: DBU, Mel, DWVF;
vii: LiOHxl H2O MeOH, H20; viii:TFA, CH2C 2; ix: FnocOSu, Na2CO3aq.,
di oxane A58 See C.-H Lee, H Kohn, J. Og. Chem 1990, 55, 6098-6104

(R1=R8=H). 5 A59: can be prepared according to Schenme 21. SUBSTI TUTE SHEET
(RULE L@%%,V%JOB/ 054000 PCT/ EPO1/ 14528 78 Schenme 21 MeOOC BocHN COOwe
CHN- <O COOve R6 90 66 Br Br O89 Br ii MOOC Boc M:QOOC |

Boc HOOy, Frroc - @geO0C 01- v iBicx R N R6 R6 OFdoc91 92 93 |I:
NaOMVe, MIeROG il NaH, THF ﬁ!egp?ﬂd/ q., MeOH, 75R*§‘P§J8n;1HC| aq.; iv: DBU,
Mel, DVF; R! i-v

R6
O o)
107 108

0
97 (R8=H)
i resolution (e.g. lipase); then DBU, Mel, DMF; ii: lithium hexamethyldisilazide, THF, chloro-
trimethylsilane, -78°; then R®-X; iii: LiOHx1 H>0, MeOH, Hy0; iv: TFA, CH.Cly; vi FmocOSu,

Na,COjaq., dioxane
A63: See S. E. Gibson, N. Guillo, R. J. Middleton, A. Thuilliez, M. J. Tozer, J. Chem. Soc.

5 Perkin Trans.1,1997, 4, 447-456; S. E. Gibson, N. Guillo, S. B. Kalindjan, M. J. Tozer, Bioorg.
Med. Chem. Lett,. 1997, 7, 1289-1292 (R'=H; R®= H); Beilstein Registry Number: 459155
(R'=H; R*=4,5-Me0,).

A64: Compounds of this type can be prepared according to Scheme 24.
10  Scheme 24

COOMe COOMe
MeOOC NHBoc MeQOC NHBoc¢
COOMe i ji-iv
BocHN [ »
COOMe g /" co0Bn /F Br
66 | v R® R® 0
COOBn 110
R® 111
109
v |
4Boc 1 Fmoc
Me0OGC 7%° N i)
N MeOOC HOOG
MeOOC vi-viii ix-xii
o) 0O — °
7 72 7 N\
RBA
112 113 114

i: NaH, DMSO; ii: Pd/C, H,, EtOH; iii: iBUOCOCI, diisopropylethylamine, CHoCly; then
diazomethane; iv: HBr, CH.Cly; v: NaH, THF; vi: NaOHagq., MeOH, 75°; then HClagq.; vii: DBU, Mel,
DMF; viii: lithium diisopropylamide, THF, chlorotrimethylsilane, -78°; then R'-X; ix: resolution
(e.g. lipase); then isolation of methylester: DBU, Mel, DMF; x: LiOHx1H,0, MeOH, H,0; xi: TFA,
CH4Cly; xii: FmocOSu, Na,COzaq., dioxane

SUBSTITUTE SHEET (RULE 26)



v: |ithium hexanethyl di sil azide, THF, chlorotrinmethylsilane, -78; then
R1-X; vi: resolution (e.g. lipase); then isolation of nethylester: DBU,
Mel , DVF; wo 03/05kdo@HX1 H2O, MeOH, H2G, viii: TFA, CH2C 2; ipCcT/ErmadsSs,
Na2CO3aq., di oxane A6 0: Conpounds of8this type can be prepared according
to Schenme 22. SUBSTI TUTE SHEET (RULE 26) WO 03/ 054000 PCT/ EPO1/ 14528 79
Schene 22 McOOC COOVE MeOOC R1 BocHN COOVe i | NHBoc ii-iv NHBoc -( | a
COOVe ai z~NO F 8 NO2 a NO2 66 R 100 R 101 2 R8 99 V,vi MeOOC R1 MeOCOC N ¢

Yoq_0 Re8 and RO ol of ko s (onf B pPRRA adookale Nen e ila 2522 58 103 B

is NaHS"BKSE, ii: NaOHaq., MeOH, 75; then HC aqg.; iii: DBU, Mel, DV, iv:
NaOwe (2.2equiv.), R1-X; v: Raney-N, H2, EtOH vi: Cbz(&omﬁisN CH2Cl 2;
vii: NaH, Er(CHZ)ZBr THF; viii: resol ution (e.g. lipa eN t hen DBU, Mel,
DVF; i x: ]P C, H2, EtOH x: R14- XCOOME; xiji Li OHx1/H2Q, MeOH, H2G0
Xii: TFA,8 ,N%III i1: Fnoc %G&%k, dioxane o
R 8 1
COPh R COPh 7 N\
_:\\RB
115 116 117
iv,v I

MeOOC E"C HOOC Elm°°
R - R*
Vi-vili
0 0
78\ 7\
_\RB _\RB
118 119

i NaH, DMSO, BrCH(R1)COOMe; ii: LIOHx1H,0, MeOH, H,0; iii: polyphosphoric acid; iv: NaH,
CICOOMe, THF; v: resolution (e.g. lipase); then isolation as methylester: DBU, Mel, DMF; vi:
LiOHx1H,0, MeOH, H,0; vii: TFA, CH,Cly; viii: FmocOSu, Na,COsaq., dioxane

SUBSTITUTE SHEET (RULE 26)



5 A61: See D. R Armour, K M Mrriss, M S. Congreve, A B. Hawcock,

Bi oorg. Med. Chem Lett. 1997, 7, 2037-2042 (Rl1=R12=H). A62: Conpounds of
t hi s typewanos/dseoopr epared according to Schene 23. SUBSTI ¢TSRS ( RULE
26) WD 03/ 054000 PCT/EPOL/ 14528 80 $&hene 23 Boc McOOC Boc Fnbc MeOOC N

- NHOOC N Zi i,ii Riii-v RPr :0 R6 - R6 97 (R8=H) 107 108 is
resolution (e.g. lipase); then DBU, Mel, DMF, ii: lithium

hexanet hyl di si |l azi de, THF, chloro- trinmethylsilane, -78; then R6-X; iii:

Li OHx1 ) OH, H20; iv: TFA, CH2Cl 2; v: FnpcOSu, NaZCOBaq , di oxane A63:
See S. E Gbson, N Guillo, R J. Mddleton, A Thw 11 ez, Tozer, J.

Chem Soc. @bPerkl n Trans.yz 1997, 4, 447-456; S. E. 9\7;5‘@7‘\!‘& GU| llo, S. B.

Kal i ndj WH J.. Tozer ~BiteQrg. Med. Ghem Lett OMeg9- 1292
(R =H H);——Bei—l»stRegl stry Number—45915 R =H, HMHBocy 5. MeQR) .
A64: Co Rds of t hi

: ¥ 9e can be prepargshgecordi ng to Scheme 24. 10
Schene 24 Cgglék,164°0Ve M QS¥pimiRoc NHBoc COOMesiPhLtBai V. BoCHN- - (

COoCBn R BI"I 8 %6 COOwve CCIBf "] Br R8 éime RS 111122109 v
i, iv 66 |
Boc MeOOGC l:;ioc HOOC f]:moc
MeOOC | . RI—)N x-xiil 1= N
MeOOC VX —» R
N N
N 14 14
Cb7 R R
123 124 125

i: NaH, THF, CHolo; ii: NaH, DMSO; iii: BugNFx10H,0, THF; iv: methanesulfonylchloride, Et3N,
CH,Cly; then NaH, THF; v: NaOHaq., MeOH, 75°; then HClaq.; vi: DBU, Mel, DMF; vii: lithium
hexamethyldisilazide, THF, chlorotrimethylsilane, -78°; then R1-X viii: Pd/C, Hs, EtOH; ix: NaH,
THF, R™-X; x: resolution (e.q. lipase); then isolation of methylester: DBU, Mel, DMF; xi:
LiIOHx1H,0, MeOH, H,0; xii: TFA, CH.Cly; xiii: FmocOSu, Nay;COjzaq., dioxane

5  A66: See G. L. Grunewald, L. H. Dahanukar, J. Heterocycl. Chem. 1994, 31, 1609-1618 R'=H;
R®=H, 8-NO, ; C(1)=0).

AG68: See Griesbeck , H. Mauder, L. Miiller, Chem. Ber. 1992, 11, 2467-2476; (R'=R*<H;
C(1)=0).
10 A69: R. Kreher, W. Gerhardt, Liebigs Ann. Chem. 1981, 240-247 (R'=R"=H).

As explained above, building blocks A70 belong to the class of open-chain a-substituted oi-amino
acids, A71 and A72 to the class of the the corresponding 3-amino acid analogues and A73-A104
to the class of the cyclic analogues of A70.

15
Building blocks of types A70 and A73-A104 have been synthesized by several different general
methods: by '[2+2] cycloaddition of ketenes with imines (I. Ojima, H. J. C. Chen, X. Quin,
Tetrahedron Lett. 1988, 44, 5307-5318); by asymmetric aldol reaction (Y. Ito, M. Sawamura, E.
Shirakawa, K. Hayashikazi, T. Hayashi, Tetrahedron Lett. 1988, 29, 235-238; by the

SUBSTITUTE SHEET (RULE 26)



Boc Fnoc Boc R 1 R MeOOOOC N MOOC N HOOD N vi-viii O ix-xii 001\ 1\

R8 D

i BuOCOCI , wab e3a@pooopyl et hyl am ne, CH2Cl 2; then di azonet haneect/rpo1Higs28

8 8 RR 112 113 114 is NaH, DMSO ii: Pd/C, H2, EXtOH, iii:

t hen

CH2Cl 2; v: NaH, THF, vi: NaOHaq., MeOB§ 75; then HC aq.; vii: DBU, Mel,
DMF, vidi: l'ithi um di i sopropyl am de, THF, chlorotrinethylsilane, -78;
R1-X; ix: resolution (e.g. lipase); then isolation of nethylester:

Mel , DMEazoKdinhﬂe@xbtﬂodl-ﬂB(S AMB@,-L M2 W@einxtbck, $HyradyOHR €5 G892k Ai M. GamdsCSuU,

\a20CB3g, ., hoxane, SHESTTLTE SRET, (b 20) V0,03 Q400D RO ERL 1452¢

81 A65 af

se’types can be prepared’accordi ng

DBU,

to

Schenest2261244d, D.@Seebaﬂmhemm% M:@&mderF@O@GJ@/@ N#Rf, /Helwghmmma%’c@h Rg COPh
RS 115346, k1h. Sdluaen, NGRS BIS MG R0s, d3L12bs FasdNrvb.-Adbl, b. s@bn, R R8

5

10

15

20

Helv. Chim. Acta 1985, 68, 1507-1518; A. Fadel, J. Salaun, Tetrahedron Lett. 1987, 28, 2243-
2246); by Schmidt- rearrangement of o,a-disubstituted o-ketoesters (G. I. Georg, X. Guan, J.
Kant, Tetrahedron Lett. 1988, 29, 403-406); asymmetric synthesis via chiral Ni(II)- derived
Schiff-bases (Y. N. Belokon, V. L. Bakhmutov, N. I. Chernoglazova, K. A. Kochetov, S. V. Vitt,
N. S. Garbalinskaya, V. M. Belikov, J. Chem. Soc. Perkin Trans. 1,1988, 305-312; M. Kolb, J.
Barth, Liebigs Ann. Chem. 1983, 1668-1688); by the bis-lactim ether synthesis (U. Schéllkopf, R.
Hinrichs, R. Lonsky, Angew. Chem. 1987, 99, 137-138); by microbial resolution (K. Sakashita, I.
Watanabe, JP 62/253397 A2) and by the hydantoin method combined with resolution of the

racemic amino acids with chiral auxilliaries derived from L-phenylalanine amides (D. Obrecht, C.

Spiegler, P. Schonholzer, K. Miiller, H. Heimgartner, F. Stierli, Helv. Chim. Acta 1992, 75, 1666-
1696; D. Obrecht, U. Bohdal, J. Daly, C. Lehmann, P. Schénholzer, K. Miiller, Tetrahedron
1995, 51, 10883-10900; D. Obrecht, C. Lehmann, C. Ruffieux, P. Schénholzer, K. Miiller, Helv.
Chim. Acta 1995, 78, 1567-1587; D. Obrecht, U. Bohdal, C. Broger, D. Bur, C. Lehmann, R.
Ruffieux, P. Schénholzer, C. Spiegler, Helv. Chim. Acta 1995, 78, 563-580; D. Obrecht, H.
Karajiannis, C. Lehmann, P. Schonholzer, C. Spiegler, Helv. Chim. Acta 1995, 78, 703-714; D.
Obrecht, M. Altorfer, C. Lehmann, P. Schénholzer, K. Miiller, J. Org. Chem. 1996, 61, 4080-
4086; D. Obrecht, C. Abrecht, M. Altorfer, U. Bohdal, A. Grieder, P. Pfyffer, K. Miiller, Helv.
Chim. Acta 1996, 79, 1315-1337). The latter method has been especially useful in preparing both
enantiomers of building blocks of type A70 (see Scheme 27) and A73-A104 (see Scheme 28) in

pure form.
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118 119 is NaH, DMSO, BrCH(R1) OOOWe; ii: LiOH1 H2O MOH, HO iii:

pol yphosphoric acid; iv: NaH, CHCOOMe, THF; v: resolution (e.g. lipase);

t hen i sol ato @msamonet hyl ester: DBU, Mel, DVF, vi: Li Oix1l gda@proiva@4s H2G,
vii: TFA, CH2Cl 2; viii: FnmocOSu, Na2Ce&Bag., di oxane SUBSTI TUTE SHEET ( RULE
26) WD 03/054000 PCT/ EPO1/ 14528 82 Schenme 26 Cbz Cbz Cbz COOME - ONH i
Nil ii ClcCOOVve C NHBoc COOVe OSi Ph2t Bu OSi Ph2t Bu BocHN- < OSi Ph2t Bu 120
121 COMemd 2?2 iii,iv 66 Boc MeOOC Boc Fnbc HOOC Me00OO N x-xiii N MeOOC N
v-ix R t R~ CbzN R14 RY, %#3 124 125 is NaH, THF, CI—I%[?J; ii: NaH, DWMSO

i Et_ 3N, 2

i1i1: Bu4NF %ﬁ;ﬁ V. t hanesul f onyi chl ori de, Cl 2; then
NaH, THF; V: = MS; then HClaq.; vi: DBU, W , Vi
l'ithium hexaggt hyl disil azO’d[e o THF, chl orotr%ﬂe_tlh_ym aneyy-78; then RL-X;
viii: Pd/C, 151?, Et OH, ix: 1l§§1|—f THF, R14-X; x] resolutig .g. |ipase);
then isolation of nmethylester: DBU, Mel, DW;, xi: LiOXLDHO MOH HO

Xii: TFA, CH2C 2; xiii: FmeeOSu, Na2CC3 di oxane 5 A6 e .
G unewal d, L. H Dahanukar, J. Heterocyc em 1994, 31 609- 1618 (R =H;

R8=H, 8-N02; C(1)=0) A68: gee Giesbeck , HyyMauder, I M’gbger, Chem Ber.
A 1vii,viii
0

1992, 11, 2467-2476; (R =RB=H 1)=0.
HCOOHIII(O W AD=09 o
H

B s 4 l
19 O
R™NH, Ph N
132 R \2:
130 R18W HO
NH RﬂQ:o
O R18\“'
iv NHFmoc
137b
135
R18COOH i R1® R18

5< O¥<N — v
128 Ph HO
129 R18\2=0

HN
o \
H—N><( R19NH
N, L vii,viii
H O
127
MeO
i 134 R 0
vi 190
18 R NH
R o
N
R19 0
126

136a

i KCN, (NH4)2CO3, EtOH/H,0; ii: Ba(OH)y, H0; iii: aq.NaOH, PhCOC], dioxane; then DCC,
CH,Cly; iv: NaH, DMF, R'8-X or R'%-X; v: L-phenylalanine cyclohexylamide, N-methylpyrrolidone,
70°; vi: CH3SO3H, MeOH, 80°; vii: 6N HClaq., dioxane, 100°; viii: Me3SiCl, DIEA, CH,Cly; then
FmocCl
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10 A69: R Kreher, W Gerhardt, Liebigs Ann. Chem 1981, 240-247 (R =RB=H).
As expl ai ned above, buil ding blocks A70 belong to the class of open-chain
a- subst i t wtoeab/m4@ui Nno  aci ds, A71 and A72 to the cl ass of Rd®ERNA4528
correspondi ng (3-am no aci d anal oguessand A73-Al104 to the class of the
cyclic anal ogues of A70. 15 Building blocks of types A70 and A73- Al104 have
been synthesized by several different general nethods: by [2+2]

cycl oaddition of ketenes with imnes (I. q’ima H J. C Chen, X Quin,

Tet r ahe t,, 1988, 44 5 7-53 trlc al.dol, reac

o TS RemEn depiged taydthynd g copote i, werBRLFT: bFiePaficelohBF 14604\ o
Lett. 1988 K@Y NGB Cl%&n Pk mbwwer ?*Eﬁﬁre(, BUtﬁel%6Res\/\@95(§/4554000
PCT/ EPO1/ 14528 =~ 83 ‘oxazol i di none met hod Amato, L. M Weinstock, S.

Kar ady, 4Q3$I45b§@24som;lm Hemghsre, Jcédaﬁbzlanm Wo&h feton, -ILqu)’Sg Coarnd 968t a 1988,
o g s S REFSE S PR L B g S 8, 197, 5 fhelg he Seebach

1i94 1zacﬁres15bndﬁge1b;mhtom9s 1PRdehich Hmrcyhydib]yczed wAtht Ba(UH9)5, 1n678a,ter12241301250 J.
D. Aebi, D. Seebach, 5 |y, Chico. Act 985 7-1 Fadel , J.
sal aun, 14f5{RaPrEaroR- E:e§|a$ur)1/§§‘7 Be;lgtlreéﬁg 9 %ﬁif’l%@ﬁ'ﬂr gés% Podor ngenent
of (er rtﬁ %Vé“lfsj 'Hlsflffhégﬁ% (%hB)texlﬁ-@ta%%rﬁﬁcsyle(tﬁn dHougé‘ﬁl'V@@ 1M &G dér  Kant,

Tetrah n Le 29, 403-406); asymmetric synt he5| s via chiral
Ni (1) -Odnisvizn CiSaief, dedamesXI(/Z/ StNkstB@f\(ﬂrbmdungenI I wBd KR Genrg Theme |

Ch Vi.t I

Bl 1Keouaee: chifeartspp SIBCRIBq By, etpibh g Nap i iitn MR fmyde .

Barth, LivebisidRg.120ham ob?&%t U6 Ephdase).; Bmgef hp tm ICBC]thl’ﬁaﬁh h&e

synt heS| s (U Sch(err)llkopf, R  Hnri chs, R 8%1? QChem 1987,
a

99, 137Rufi®)x, B\Bchirhadisial- $E§%1IGUtHQl)‘h G- @aﬂdgﬂﬁ,té? Sﬁ3 -58 Brseht, gp
62/ 253397 (A2 t h fth
egleg O§ %ﬂ(ﬁlzchl r;#/ﬁ}'ngr R Rediu i Hél@sebzwe ki , of the

1
racem c a§P I|ar| erived from'L aI ani ne

am des {992, @H@Gbﬂ,@@ Alﬁmmb@t azlEbtmﬁs hom bmhlzle:llso Héprhbﬂrb@startiﬂg from
Hei ngartner, F. Stl erli, Helv. im Acta 1992, 75, 1666 15 D.
Cbr &cht amigo’ widiudp0 apd B3, Schettela HRAR 2pylait GRA GPypEFatioe w,\;ﬁi\[

h .
Sehonhol & 251"‘1*’3’&99?2}?’?&“"‘@8@3“"&9 55 g Qo bEHTIORE LR e, ©

U. Bohd@brecht, 1BRujeal, O. Bragm;, . Bme Crduchmank, Rmﬁfﬁeg&xP Schogboleen6) zer, C

S 01 S5 HEL YOl 21 b 265185 P P QUSGl) p Magefil 1 on
3.03 7341(0?[&1#]%10 I—ggféaﬁﬁ%érm&/l]? Aiietlt, [ty CRim LA, 75, 1686h16%eNEeSchetle Ml | e,
20  I). Treatment of 129 with L-phenylalamne cyclohexylamide (D. Obrecht, U. Bohdal, C.
Broger, D. Bur, C. Lehmann, R. Ruffieux, P. Schénholzer, C. Spiegler, Helv. Chim. Acta
1995, 78, 563-580) gave diastereomeric peptides 134 and 135, which could be
conveniently separated by flash-chromatography or crystallisation. Treatment of 134 and
135 with methanesulphonic acid in methanol at 80° gave esters 136a and 136b which
25  were converted into the corresponding Fmoc-protected final building blocks 137a and

137b.

Scheme 28
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4086; D. Cbrecht, C. Abrecht, M Altorfer, U Bohdal, A Gieder, P.
Pfyffer, K Miller, Helv. Chim Acta 1996, 79, 1315-1337). The latter

met hod hawdeass@mspeci al |y useful in preparing both enantpamerm/10328

bui | di ng bl ocks of type A70 (see Schese 27) and A73-Al04 (see Scheme 28) in
pure form SUBSTI TUTE SHEET (RULE 26) WO 03/ 054000 PCT/ EPO1/ 14528 84

Schene 27 H R18 MO R18COOH iii pN Rls~0 x Ol vi R18" H NH2 ~Ph NH 131
133 0 or R19 HNH 136b HCOON ON O .,H lvvffl RMEOQRE 6QHcEPN 2 R19 p 130
132 R18" HO NH R19) 0 O Rlsv' iv NHFnoc 137b 135 COCH iii R19 R18

RL NH2 ON pl v 128 Ph HO 129 QR1 sp NI-’._E.’LE.L_>ii , NHFnoc 137a

&
8 o:g, /@ J iy

NH
H
. R -
_|_ HN
NH
0
X
HOOC NH, N7 0 143
iii 0
72\ 7 N
_XRB _\R8
141
140 Y HOOC, ~~NHFmoc
[II ENH / \
A O=H =g
| R8 2
= — HN 145a
H"N>//N * NH il
N e O
4 H
139
i 142
o MeOOG \NHCOPh
L_"__,
7 N\
/ i _XRS
=/"R® 144a

138

i KCN, (NH,),CO3, EtOH/H,0; ii: Ba(OH),, Hy0; iii: ag.NaOH, PhCOCI, dioxane; then DCC,
CH,Cly; iv: L-phenylalanine cyclohexylamide, N-methylpyrrolidone, 70°; v: CH3S0O3H, MeOH,
80°; vi: 6N HClag., dioxane, 100°; vii: MesSiCl, DIEA, CH,Cly; the FmocCl
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HNRI9 R ap R OHNRI9 N-O NHvii,vili d- H127 MO 134 R180 vi
R19" NH R18 O R19 0 126 136a is KCN, (NH4)2C33, EtOH H2G ii: Ba(OH) 2,
H2O, iii: wapoeddas@dp PhCOCl, di oxane; then DCC, CH2Cl2; iv:pdNakbo1di42s R18- X
or R19-X; v: L-phenyl al ani ne cycl ohexgt am de, N nethyl pyrrolidone, 70; vi:
CH3SG8H, McOH, 80; vii: 6N HO aq., dioxane, 100; viii: Me3Sid, D EA

CH2Cl 2; then Frnocd  SUBSTI TUTE SHEET (RULE 26) WO 03/ 054000

PCT/ EPQtéotdib2 B th8 pentht mathbd achcilepint Sahdme 08 8o hatrech?, TU. Bohddl SC.Broger,th.eat nent

o . BER! BB 45, AELRAS™ 28l Gy ) OO0 B ST | |
Honi gbéx Q}aredht, q. Sﬂi@ﬂ‘dﬁ;ﬂh ISchdAholktr, Buvitilten, H.HeiGpatne e ftierll, F60; ChinRZrtal920; S.
Cor r os B g asm oy nph et B Epere Dbty AORTER et fratbltbeg 33K, i or
at  120hydbAin( RermSamgas9) EE._WareSdh@em.JResL.l9ﬂbl46et403;eL. Ml Gboddeat Brlson, JMed.
Crem - F88ht 022 0hyrt VI Bud B a2 ey SRS heBrEre
St i cksBaofdfa; WerAnand Ungeh Qhemab@y1] 1175; DGEbreghfl il Mohdal, C. Broger, D. Bur, C.
Lehmann, R. Ruffieux, P. Schénholzer, C. Spiegler, Helv. Chim. Acta 1995, 78, 563-580) and
saponification (Ba(OH),) to yield the racemic amino acids 140, which upon Schotten-Baumann-
10  acylation and cyclization with N,N‘-dicyclohexylcarbodiimide gave azlactones 141. Reaction
with L-phenylalanine cyclohexylamide (D. Obrecht, U. Bohdal, C. Broger, D. Bur, C. Lehmann,
R. Ruffieux, P. Schénholzer, C. Spiegler, Helv. Chim. Acta 1995, 78, 563-580) gave the
diastereomeric peptides 142 and 143, which were separated by flash-chromatography or
crystallization. Treatment of 142 and 143 with methanesulphonic acid in methanol at 80° gave
15  esters 144a and 144b which were converted into the corresponding suitably protected amino acid

precursors 145a and 145b, ready for peptide synthesis.
A71: Amino acid building blocks of this type (see formula 147) can be conveniently prepared

from the corresponding disubstituted succinates 146 by Curtius-rearrangement as shown in

20 Scheme 29.
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10 Verlag, Stuttgart, pp 339) followed by cyclization with

N, N - di cycl ohexyl carbodiimde gave azlactones 129 (D. Gobrecht, U. Bohdal,
C. Brogerwd»3/Buwop C. Lehmann, R Ruffieux, P. Schonhol zarGT/ER018ps289! er,
Hely. Chico. Acta 1995, 78, 563-580; Qorecht, C. Spiegler, P.

Schonhol zer, K. Muller, H Heingartner, F. Stierli, Helv. Chim Acta 1992,
75, 1666-1696). Alternatively, azlactones 129 could al so be prepared
starting from 15 am no acids 130 and 131, Schotten-Baumann acyl ati on and
cycliz }1on ith N, N - dicycl ohexyl carbodiimde to azlactones 132 and 133
and al eé(f‘ﬁz\cl)xn to yield 129 (D. Qorecht, U. Bohdal, C. Broger, D. Bur, C
Lehmann, R Ruffieux, P. ®&chonhol zer, C. Spiegler, Hely. Chim Acta 1995,
78, 56316607\ CWecht—C—Sptegl @zHNP N\ EGeWOMRol zer, K Miller, H,

Hei ngart ner ,R'FR'Stierli, Helv. Chim Ackg#rl®992, 75, 1666-1696)(see Schene
20 1). Treatment of 129 with L-phenyl al ani ne cycl ohexyl am de (D. Cbrecht,
U. Bohdal, G46 Broger, D. Bur, C Lehmaggn, R Ruffieux, P. Schonhol zer, C.
Spiegler, Hely. Caim Acta 1995, 78, 563-580) gave di astereoneric

pept i des ;13 cAthoditory ¥WAGE Ronfhl] gbefen seRsyaBdBNt | Y separated by _

fl ash-chromat ogr aphy ‘or crystallisation. Treatnment of 134 and 135 with
nmet hanesul phonic acid in nethanol at 80 gave esters 136a and 136b which 25
Wer & copwe ' t r [ - @I, t i.n - dj bl ocks
1378 andte vy, Sl S RpER TSI MORL @R 8 Selr R S s

PCT/ EPOIDP8.43 22 18-3513NB 5eai RNHGEPH CHY) Q- (G821 4 A H)NH(EHDs-HRVFE Lt Dug@eHN  glo

NH HOOG pNHERGE seiler, F. Diederich, D. R. Bolin, R. M. Campbell, G. L. Olson, Helv. Chim. Acta
1999, 82, 2432-2447; C. N. C. Drey, R. J. Ridge, J. Chem. Soc. Perkin Trans.l, 1981, 2468-2471;
U. P. Dhokte, V. V. Khau, D. R. Hutchinson, M. J. Martinelli, Tetrahedron Lett. 1998, 39, 8771-
10 8774 (R'*=R"=Me; R*=H); D. L. Varie, D. A. Hay, S. L. Andis, T. H. Corbett, Bioorg. Med.
Chem. Lett. 1999, 9, 369-374 (R'*=R"= Et); Testa, J. Org. Chem. 1959, 24, 1928-1936 (R'*= Et;
R!°= Ph); M. Haddad, C. Wakselman, J. Fluorine Chem. 1995, 73, 57-60 (R'*= Me; R">= CF;
R*=H); T. Shono, K. Tsubata, N. Okinaga, J. Org. Chem. 1984, 49, 1056-1059
(R'®=R"=R¥=Me); K. Tkeda, Y. Terao, M. Sekiya, Chem. Pharm. Bull. 1981, 29, 1747-1749 (R"®

15 and RY form: -(CH,)s-; R**=Me).

Amino acid building blocks of type A72 can be conveniently prepared by Arndt-Eistert C1-
homologation of compounds of type A70 according to Scheme 30.

20  Scheme 30

R18 R19 i R18 R
148 149

i iBUOCOCI, diisopropylethylamine, CH,Cl,; then diazomethane, hv or Cu(l)

A72: See Y. V. Zeifman, J. Gen. Chem. USSR (Engl. Trans.) 1967, 37, 2355-2363 (R'*=R"*=CFs);
W. R. Schoen, J. M. Pisano, K. Pendergast, M. J. Wyvratt, M. H. Fisher, J. Med. Chem. 1994, 37,
25  897-906; S. Thaisrivongs, D. T. Pals, D. W. DuCharme, S. Turner, G. L. DeGraaf, J. Med. Chem.
1991, 34, 655-642; T. K. Hansen, H. Thoegersen, B. S. Hansen, Bioorg.”Med. Chem. Lett. 1997,
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Ph HOOC NI-12 N O 143 8 R iii 0 145b L R8 R8 \ 140 141 HOOC iv

~~NHFnmoe ii NHa OH\ AR8 HN 145a O R8~\ ONH N~ vi,vii HNL HOI1-3
139 1 142WEGDE4000HCOPh O v 8Ra 8 144a 138 is KCN, (NHAQ@®1/1820H H20;
ii: Ba(OH) 2, H20; iii: aq.NaOH, PhCOCB9 di oxane; then DCC, CH2CI2; iv:

L- phenyl al ani ne cycl ohexyl am de, N nethyl pyrrolidone, 70; v: CH3SG3H, MeCH,
800; vi: 6N HClaqg., dioxane, 100; vii: Me3SiC, D EA CH2C 2; the Fnocd
SUBSTI 7Uigs 1 Sk R, (RO Wit &). BOEhi6) A QSR PETK &R&] ML 45 F&heB 7. Med alidinng to the

gener al tﬂ&% ribed. i cijj‘; i ﬁ% éD. Oﬁr ht , .ng al ...C. Broger, D.
Bur, C.19§_§§ﬁ hg?i?% Eug‘?ef’?é‘g‘x?' a%f} nAGTEE, ﬁéﬂ“"s{}r P ?O}”-%”@.Acai m Acta
1995, 1896, 56320@802D66; R. P. Nargund, K. H. Barakat, K. Cheng, W. Chan, B. R. Butler, A. A.
Paichett, Bioorg. Med. Chem. Lett. 1996, 6, 1265-1270 (R**=R"=Me); E. Altmann, K. Nebel, M.
5 Mutter, Helv. Chim. Acta 1991, 74, 800-806 (R*=Me; R¥’=COOMe).

A73: Compounds of this type can be prepared according to C. Mapelli, G. Tarocy, F. Schwitzer,
C. H. Stammer, J. Org. Chem. 1989, 54, 145-149 (R*'= 4-OHC4H,); F. Elrod, E. M. Holt, C.
Mapelli, C. H. Stammer, J. Chem. Soc. Chem. Commun. 1988, 252-253 (R¥= CH,COOMe); R.

10  E. Mitchell, M. C. Pirrung, G. M. McGeehan, Phytochemistry 1987, 26, 2695 (R*'= CH,0H), I.
Bland, A. Batolussi, C. H. Stammer, J. Org. Chem. 1988, 53, 992-995 (R*= CH,NH,).
Additional derivatives of A73 have been described by T. Wakamiya, Y. Oda, H. Fujita, T. Shiba,
Tetrahedron Lett. 1986, 27, 2143-2134; U. Schollkopf, B. Hupfeld, R. Gull, Angew. Chem. 1986,
98, 755-756; J. E. Baldwin, R. M. Adlington, B. J. Rawlings, Tetrahedron Lett. 1985, 26, 481-

15  484; D. Kalvin, K. Ramalinggam, R. Woodard, Synth. Comm. 1985, 15, 267-272 and L. M.
Izquierdo, L. Arenal, M. Bernabe, E. Alvarez, Tetrahedron Lett. 1985, 41, 215-220.

A74: Compounds of this type can be prepared according to general method described in Scheme
28 starting from the corresponding cyclobutanones.
20
A75 and A76: Compounds of this type can be prepared using the following methods: P. Hughes,
J. Clardy, J. Org. Chem. 1988, 53, 4793-4796; E. A. Bell, M. Y. Qureshi, R. J. Pryce, D. H.
Janzen, P. Lemke, J. Clardy, J. Am. Chem. Soc. 1980, 102, 1409; Y. Gaoni, Tetrahedron Lett.
1988, 29, 1591-1594; R. D. Allan, J. R. Haurahan, T. W. Hambley, G. A. R. Johnston, K. N.
25  Mewett, A. D. Mitrovic, J. Med. Chem. 1990, 33, 2905-2915 (R*= COOH); G. W. Fleet, J. A.
Seijas, M. Vasquez Tato, Tetrahedron 1988, 44, 2077-2080 (R¥= CH,0H).

A77: Compounds of this type can be prepared according to J. H. Burckhalter, G. Schmied, J.
Pharm. Sci. 1966, 55, 443-445 (R”= aryl).

30
A78: Compounds of this type can be prepared according to J. C. Watkins, P. Kroosgard-Larsen,
T. Honoré, TIPS 1990, 11, 25-33; F. Trigalo, D. Brisson, R. Azerad, Tetrahedron Lett. 1988, 29,
6109 (R**= COOH).
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D. Cbrecht, C. Spiegler, P. Schonhol zer, K. Muller, H Heingartner, F.
Stierli, Helv. Chirp. Acta 1992, 75, 1666-1696) A73-Al04 can be prepared
starting Wwoedsh@ocor respondi ng ketones 138, 5 hydantoi n frommErRo1ams28139)

(E. Ware, J. Chem Res. 1950, 46, 4039 L. H Goodson, |I. L. Honigberg, J.
J. Lehmann, W H Burton, J. Og. Chem 1960, 25, 1920; S. N Rastogi, J.

S. Bindra, N. Anand, Ind. J. Chem 1971, 1175; D. Obrecht, U. Bohdal, C

Br oger ,AM: CBupqundl of thietyparan bdprefauddfaceuding 8. geBerhlométbdd duscrivel inSprheagd er

Hel v cta, 1995, 7 563- and saponification (Ba(OH2) to yield
t he rag%ﬁ?%m nfﬁ%h%%¥5§xT§ﬁg hgﬁeu(%ﬁ;Schotten Baumann 10 acyl ati on and
cyclization with NN - dlcyclohexylcarbodllnlde gave azl actones 141. Reaction

1 LB o B GOSN G P GRS SI ly BODCE G g0t O

Act & 1qgaqhemﬂ 8831988030, ftBlel 1Bhe. mmcexemacc@@pmhm B&M219&91cf5,143

Whi ch vgh e SePARALAGDY s Tk SR G008 OB ARG, Uraoi il Hel. 9”12 Treat ment
SER AR B, B A g 9o

of 142 "and 143 anesu1phon|c acl 5 esters
144a and2.144b which were converted into the correspondlng SU|tany
protected am no acid precursors 145a and 145b, ready for peptide
synthesis. A71l: Amno acid building blocks of this type (see fornula 147)
c an be Af8nUempaundd of this éyparcealbe fremmdtanecrding roegspernldinethodideseribed int Seheer

suedn T PR ERrRAIREERS. ber) ot/ 14528 8 Scheme 20
HOOCCOOVeE ChzHNCOOMe R18 R19 R18 R19 146 147 1: di phenyl phosphoryl azi de,
/oA 3 e ALk Ay SRR B,
2218 2213413to(1m87 Hmye g Med Iﬁhem(lém)lz, 89?-8(9@142) @brecht(‘d:l&)mal C- 1%1@&@2)19--

I in, R M
Carrpbel Qélﬁ{‘dn% %olﬁlfﬁﬁl Pkl nlhﬁger%;\ctp fegter glféptglg?%%gggd%%g& ?ng N. C

Dreyp, R J Rldge J. Chen1 Soc. Perkin Trans.], 1981, 2468-2471; U. P.

m k ! CC mg to €8C
1988te 98 Jﬁ?%su%f#i"?ﬁfgy %QJSM% 5 %6 24 ér%‘w&h‘gdr?e%&.[ﬁm%w LgttL

Andi s, Zﬁstarqmg@@mtihworremoaémgmdmd3dl@nrém Lett. 1999, 9, 369-374 (R18 R19=
Et); Testa, J. Org. Chem 1959, 24, 1928-1936 (R18= Et;

A86: Compounds of this type can be prepared according to general method described in Scheme

20 28 starting from the corresponding indane-2-ones.

A87: Compounds of this type and analogues thereof can be prepared according to C. Cativiela,

M. D. Diaz de Villegas, A. Avenoza, J. M. Peregrina, Tetrahedron 1993, 47, 10987-10996; C.

Cativiela, P. Lopez, J. A. Mayoral, Tetrahedron Assymmetry 1990, 1, 379; C. Cativiela, J. A.
25  Mayoral, A. Avenoza, M. Gonzalez, M. A. Rey, Synthesis 1990, 1114.

A87 and A88: Compounds of this type can be prepared according to L. Munday, J. Chem. Soc.
1961, 4372; J. Ansell, D. Morgan, H. C. Price, Tetrahedron Lett. 1978, 47, 4615-4616.

30  A89: Compounds of this type can be prepared according to general method described in Scheme

28 starting from the corresponding piperidine-3-ones.

A90: Compounds of this type can be prepared according to general method described in Scheme

28 starting from the corresponding tetrahydrothiapyran-3-ones.
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R19= Ph); M Haddad, C. Waksel man, J. Fluorine Chem 1995, 73, 57-60 (R18=
Me; R19= CF3; R20=H); T. Shono, K Tsubata, N Ckinaga, J. Og. Chem
1984, 49, winiisi@b9 (RL8=R19=R20=Me); K. Ikeda, Y. Terao,pduErsakiuspa, Chem
Pharm Bull. 1981, 29, 1747-1749 (R 89115 and R19 form -(CH2)5-; R20=Me).
Am no acid building blocks of type A72 can be conveniently prepared by
Arndt-Ei stert C - honol ogati on of conpounds of type A70 according to Schene
30. 20 Schene 30 R18 R19 | R18 R19 BocHNx BocHN' ~/ COOH COON 148 149 is

i Bu ||so o) ne en di Cu(l)
nvs. ot EoypRBA IS AT e i Rt Rl RQRE QR0 BY sl

2355- Z%Sta(tag&roﬁﬂtﬁe:msgondmgteRahy@odpman—B -ades. M Pi sano, K Pendergast M J.
Wvratt, M H Fisher, J. Med. Chem 1994, 37, 25 897-906; S.

Thai srivongs, D. T. Pals, D. W DuCharnme, S. Turner, G L. DeGaaf, J. Med.
Chem 1921 CoBfqunéEF-thid Bype Tan ¥ prejansionncording Phasegelrmahod Bscribed Hafedere Bi oor g.

997 ] J(RULE 26) WO 03/054000

PCT/ Egg%/@fﬁt §mm§é ﬁe%§¥§§ @%ﬁy‘%??ﬁgge\fta, R Bochis, A J. Frontier,
A. Kotliar, M H Fisher, J. Med. Chem 1998, 41, 1716-1728; D. Seebach
P. E e h , | , i
2043- 2 &f-’f"p‘)l\P/"l“d (s %g oo Prefled ‘{r@‘% %Ege"%%’f’et%y ‘%%@?& Bty [ er
A A mamhet&omt&mxeg)onﬂmglcy@hemome@tt. 1996, 6, 1265-1270 (R $=R19= Me)
E Altmann K. Nebel, M 5 Miutter, Hely. Chim Acta 1991, 74, 800-806

8 Me; R19=COOME). A73: Conpounds of this type can be prepared according
to C. I\lé)féermpou@s of ghisiyye caf.be Srepevied acsprding @ J. 19rg.-Sthamnid90, I, 4898g. Chem 1989,
54, 145-149 (R21= 4-CHC6H4); F. Elrod, E M Holt, C. Mapelli, C H

Stamer, J. Chun. Soc. Chem Commun. 1988, 252-253 (R21= CH2COOwe); R. 10
E. M t cAPst Compaunds of Fis typsgpn b&prephred/aCerdivato NRhjewerb k. Snleas, NHe7R. 16, 2695

R21= 4 B , H S J. O Ch 1988,
(53 99%%@%0’ I%%JIIO&%E{ZS‘@”??O%#%% 0(?3er| vatfsgge(r)f A73 hgve bgg}}

desiéri bed by T. Wakamya, Y. Oda, H Fujita, T. Shiba, Tetrahedron Lett.

1986, 2?9§Sg§m§&1§és 0 Fﬁ&? %Lul E@ﬁfel\}i;art% da[cthﬁBﬁ odgen§a1 r@’ﬂx&d ddA\E}ﬁ)@H"m §hem 1986,

98, 75 ton,” B. W i ngs, Tetrahedron
Lett. 2@8@rt1rg6‘romqtgq_correspondmg te’trahydropyran—4-ones

A97: Compounds of this type can be prepared according to general method described in Scheme

20 28 starting from the corresponding piperidine-2,4-diones.

A98: Compounds of this type can be prepared according to general method described in Scheme
28 starting from the corresponding 1-tetralones (D. Obrecht, C. Spiegler, P. Schénholzer, K.
Miiller, H. Heimgartner, F. Stierli, Helv. Chim. Acta 1992, 75, 1666-1696).

25
A99: Compounds of this type can be prepared according to general method described in Scheme

28 starting from the corresponding tetraline-1,4-dione mono-diethylacetals.

A100: Compounds of this type can be prepared according to general method described in Scheme

30 28 starting from the corresponding tetrahydroquinolin-4-ones.

A101: Compounds of this type can be prepared according to general method described in Scheme
28 starting from the corresponding tetrahydroquinoline-2,4-diones.
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15 484; D. Kalvin, K Ramalinggam R Wodard, Synth. Conm 1985, 15,
267-272 and L. M lzquierdo, |I. Arenal, M Bernabe, E. Alvarez,

Tet r ahedr wo d3a1540001985, 41, 215-220. A74: Conpounds of thimcwyme/nea28 be
prepared according to general nethod eescribed in Scheme 28 starting from
t he correspondi ng cycl obut anones. 20 A75 and A76: Conpounds of this type
can be prepared using the follow ng nethods: P. Hughes, J. dardy, J. Og.
Chem 1d83B,Cobpountiz 98thikTA®;catbe pepaBal degordihg 86.K. GihizaghiN. GRashi, N.Flagree/. D. H.
Janzen

ot 1 e o PRt r ShofgP g o B BB 37 e b. G gk O

Harbl eRuffeux,Ap. Rhogtokmas t@ ripiegler, NZe/R SCRewdere 1995, 19, SMA-680\D.cObrdcht, MBd. Chem

1990, ; 5 = ] 1squez

199 hrpR S ARRAER Y o Gyl T Sk gy P, S A s

typé cafdh®. Br BpaeseB. We Edledih@ghined, D. "ﬂ-lV@m,é’kﬂiaMaewez G M8t Kikered983,,  Pharm

Sci . Vb ) Y/ f LS gt an be

pr epar gg%gggg?tg@]ﬁéﬁ ﬁ?@%o&{%ﬁ 5 \ﬁgg@ﬁ%agﬁg%g?%ﬁg’s‘g%?w{'X@ngr e, TIPS

1990, IaN. MEH(EBAuFtr JTChayn 1979, B2, lﬁﬁ ¥¥6n, R Azerad, Tetrahedron Lett. 1988,

29, 6109 (R24= COOH). SUBSTI TUTE SHEET (RULE 26) WO 03/054000

PCT/ EPOL/ 14528 90 A79: Conpounds of this type can be prepared according to

gener alOvemwietvs dedlmgcvitth bellding tdedke oé tyreg (Wt(R) pien§. Hewsssiamh &S, @6¢Naelg1pi9mdi ng

pyrpol isfkferSg: § 21 CORPOIALS, o7t 8 S1¥Rer632N DD SHRIAP

acclgr dlsﬂIhtﬂ o @?ﬁg%%\g(’]ﬁ ébew Lg usch, 7’5 Tet rahedﬁon Lett, 3?39 30,

1181 125$‘mferYJ A/tﬂqhmpm "Nivel /R@mdﬁ/eMm@he Mutl ¢ihg Backsuld Strategs f01315fﬁ61613845 3849;

. Yos I edashi noto, Carbohydrate Res. 1982, 99,

129 1 gmﬁgﬁné&ﬁ%g sMngtaﬂl@m#;ﬁpe can be prepared according to general

met hod described in Scheme 10 28 starting fromthe correspondi ng

pyr azo Q%ﬁ% %@gﬁg 1 Noh @484 be prepared according to
ITE:Ilil afes Abf)ggmg Méor&g%u({?coeﬁﬁ e}(B- . Howells, J. Med. Chem

1971, 14, 892 893; D. Cbrecht, U Bohdal, C. Broger, D. Bur, C Lehnann,

R Ruffieux, P. Schonhol zer, C. Spi egler, Hely. China. Acta 1995, 78,

563-580. 15
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A85: Compounds of this type can be prepared according to general nethod
described in Schene 28 starting fromthe correspondi ng i ndane-1, 3-di ones.
A86: Conmpwoebssefoot hi s type can be prepared accordi ng to garerri/imeshod
described in Scheme 20 28 starting fesdmthe correspondi ng i ndane- 2-ones.
A87: Conpounds of this type and anal ogues thereof can be prepared according
to C. Cativiela, M D. D az de Villegas, A Avenoza, J. M Peregrina,
Tetrahedron 1993, 47, 10987-10996; C. Cativiela, P. Lopez, J. A Mayoral,
Tetrahgq{on3égsynnetiy 1990, 1, 379; C Cativiela, J. A 25 Mayoral, A
Avenoz nzalez, M A Rey, Synthesis 1990, 1114. A87 and A88:
Conmpounds of (this type can be péﬁgared according to H. Mnday, J. Chem

Soc. 1961, 72; J.siAnsel |, D. rgan, K C. Price, Net r ahedron Lett.
1978, 460 4616__30,Aa@805§ ounds of*tﬁrMeD¢§EH§é§Fb6F@KEhared
according tovgegeral nmethod describgd in Scheme 28 g fromthe

correspondi ng pl%%rldlne 3-ones. A90NPCompounds of tH %Etype can be
prepared act®rding to general netbd described in Sc 28 starting from

the correspondi ng tetrahydrothiapyrgn-3 -ones. SUBSTI TUTE SHEET (RULE 26)
WO 03/ 054000 PCT/ E type can be prepared
according to general nethod descrlbed in Schene 28 starting fromthe

correspondi ng t et rhpRir opyr an- 3-ones. 5 A92: Conpounds of this type can be
prepared according\to general methododescry bed in Scheme 28 starting from
t he correspondi ng ridine-2,5-di one 93 Cbnpounds of this type can be

prepared accor déhly t oN eneralvnﬂthod de ri Echene 28 starting from
t he corr espondvie@p | ohexanones.” 10 A34N ﬂg M8F this type can be
prepared according to g. Chem 1990, 55; 4208. A95: Conpounds of this
type can be prepared accg ing to N J. LéMns R L. Inloes, J. Hes, R H
Matt hews, G M1l o, J153ed. Chem 1978, 21ﬂ54070-1073. 15 A96: Cbnpounds of
this type can be prepared according to general nethod described in Schene

28 starting fromthe correspondi ng tetrahydropyran-4-ones. A97: Conpounds
of this t ype canTﬂaanpnmfaSQWitha dehydiating reagegtener | thinmtldhbetidd ésoethdneld | n

Scheme 20 28, 384ld 09 Lh0M EMSe5ah) G30RACI N9 pi peridine- 2, 4-di ones.
it: Introduction of Boc, e.g. using di-tert.-butyl dicarbonate and triethylamine in a suitable
solvent such as dichloromethane; any other suitable N-protecting group (not shown in
Reaction Scheme 31) can be introduced in an analogous manner.
10 it Reaction of formed product with phthalimide, diethyl diazodicarboxylate and
triphenylphoshine under standard Mitsunobu conditions (Mitsunobu, O.; Wada, M.; Sano,
T.J. J. Am. Chem. Soc. 1972, 94, 672) to conveniently yield 151.
iv: Treatment of 151 with trifluoracetic acid in dichloromethane.
v 152 is coupled under standard peptide coupling conditions with Cbz-Asp(tBu)OH in
15 DMF with reagents such as HBTU and 1-hydroxybenztriazole (HOBt) with a base such
as diisopropylethylamine to yield 153.
vi: Removal of the Cbz-group, conveniently by hydrogenation using H, and a catalyst such
as Palladium on charcoal, in solvents such as ethanol, DMF and ethyl acetate.
vii: The phthalimide group is cleaved off from the resulting product, conveniently by
20 treatment with hydrazine in a suitable solvent such as ethanol at an elevated temperature,
suitably at about 80° C and cleavage of the formed product with trifluoracetic acid in

CH,Cl,.

SUBSTITUTE SHEET (RULE 26)



A98: Compounds of this type can be prepared according to general nethod
described in Schene 28 starting fromthe corresponding 1l-tetral ones (D.
Obrecht, o Gpisewber, P. Schonhol zer, K. Miller, H Hei ngartmem4328
Stierli, Helv. Chim Acta 1992, 75, 1866-1696). 25 A99: Conpounds of this
type can be prepared according to general nethod described in Schenme 28
starting fromthe corresponding tetraline-1,4-di one nono-diethyl acetals.
A100: Gonpodhedrodd ankinsadid/iseorvamielily protepalreith reapeons aichgs B0 gener al net hod
described i 2 ELin rom.the correspondin :

t et r ahydr oqtlij1 P%gwrﬁ&ﬂqxg%gg%l %@1&6 K 9'rfrlffalgrum c]%netg?xcfl 1ooR %tm;l/cﬁ émtn,‘g(ﬁ "B br epar ed
accor di ng t basgewhrastodinest ¢trolebneie o¢ triethgtimine iSe hdtable s@8ens bamixiungoff r om t he

correspondi t i i.ne- i T SHEET (RULE 26) WO
03/ 054000 P%g @gﬂ@%@%%@ﬁﬁ%&&égéﬁr}g{gg]gggneﬁvg% lss I%geesc (I:béaﬁ?g%e pr epar ed
accodr di ng t Biskng, Cs WWebemiC,; Rubin@mad . HelN, Cliamsag 1996, 701 §25-BHdm 1987, 52,
4477-4485; D. Qorecht, U. Bohdal, C. Broger, D. Bur, C Lehnmann, R
Ruf fi eux, P. Schonhol zer, C. Spiegler, Hely. Chim Acta 1995, 78, 563-580;
D. Cbrecht, C. Spiegler, P. Schonholzer, K Miller, H Heingartner, F.
Stierli, Helv. Chim Acta 1992, 75, 1666 5 1696; D. R Haines, R W
Fuller, S. Ahmad, D. T. Vistica, V. E. Marquez, J. Med. Chem 1987, 30,
542-547; T. Decks, P. AL Crooks, R D. Waigh, J. Pharm Sci 1984, 73,
457-460; 1. A Blair, L. N Mander, Austr. J. Chem 1979, 32, 1055-1065.
Overviews dealing with building bl ocks of types (b)-(p) are: S. Hanessi an,
G MNaughton- 10 Smith, H -G Lonbart, W D. Lubell, Tetrahedron 1997, 38,
12789-12854; D. Cbrecht, M Altorfer, J. A Robinson, "Novel Peptide

M netic Building Blocks and Strategies for Efficient Lead Finding", Adv.
Med. Chem 1999, Vol .4, 1-68 Tenplates of type (bl) can be prepared
according to Schenes 31 and 32. SUBSTI TUTE SHEET ( RULE 26) WO 03/ 054000
PCT/ EPO1/ 14528 93 Scheme 31 HBoc H Ni-iii Niv N --<~~ Me00O , CF3CO2H
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HOOC- O MeOOC OH NPt NPt 150 151 152 V 1 CO2tBu 0 HOOC O ZHN N vi -
Me00O~ ( HN NHFnoc NPt O Fi 153 154 5 is Treatnent of 150 with a
dehydr at i m@ e3a@g®nt such as thionylchloride in nethanol aceEEPRhes2st ed
tenperature, conveniently at reflux. #3: Introduction of Boc, e.g. using
di-tort.-butyl dicarbonate and triethylamne in a suitable solvent such as
di chl oronet hane; any other suitable N-protecting group (not shown in
Reaction Schene 31) can be introduced in an anal ogous manner. 10 iii:

React i % of ,formed product with phthalimde, diethyl diazodicarboxylate and
triphe &I hi ne under standard M tsunobu conditions (M tsunobu, 0.; \Wada,
M; Sano, T.pJ. J. Am Chem Snzc 1972, 94, 672) thb conveni ently yield

151. iv: Tr@ nt 9{ 151 with tnifl uoracetic acid di chl or onet hane. v:
152 is quﬁ%;ﬁ der_sLanMacde}?{gg de-eoupt | MgOLEMH| tijons with
Cbz- Asp(t Bu) Cg_£15 DMF with ent s such 5@TU a

1- hydr oxybengig i@zol e (H(%f @ith a base suc as dii sopropyl ethylam ne to
yield 153. vi: Renoval of the dﬁﬁ-group,v,\g,onvenl ent18% by hydrogenation
using H2 and a ¢ |, in solvents such as
et hanol , and ethyl acetate. vii: The phthalimde group is cleaved off

fromt he Tes Ay ppoduct, conveni entlzFy - %Ct reatment with hydrazine in
a suitable solveng s ch as et hanol at an el eva;tﬁgﬁ\enperature, sui tably at

about 80 C and cI edva FQe fgiwed product Kfluoracetic acid in
CH2C12. SUBSTI TUTEN LE 2—6—)—-’!’) 03/ 054000 BR8 94 viii:
The formed am no aC| r\s convenl ently protect ed Wi eagents such as 9-
0 COztBU
157 158
X
X |
!
HOO o)
mNHFmoc
O CO.tBu
159
i Treatment of 150 with a dehydrating reagent such as thionyl chloride in a suitable solvent
5 such as methanol at an elevated temperature, conveniently at reflux.
ii: The resulting amino acid ester is N-protected under standard conditions for introducing

the Cbz-group, e.g. using benzyloxycarbonyl chloride and triethylamine in a suitable
solvent such as dichloromethane.
i The Cbz-protected amino acid methyl ester is treated with trimethylsilylchloride and a

10 base such as triethylamine in a solvent such as tetrahydrofuran, cooled, conveniently to
about —78° C, followed by reaction with a strong base such as lithium diisopropylamide
or lithium hexamethyldisilylazide and tert.-butyl bromoacetate yielding 155 as a mixture
of diastereomers as described by Bisang, C.; Jiang, L.; Freund, E.; Emery, F.; Bauch, C.;
Matile, H,; Pluschke, G.; Robinson, J. A. J. Am. Chem. Soc. 1998, 120, 7439-7449;

15 Emery, F.; Bisang, C.; Favre, M.; Jiang, L.; Robinson, J. A. J. Chem. Soc. Chem.
Commun. 1996, 2155-2156.
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fl uor enyl met hoxcar bonyl chloride or 9-fluorenyl net hoxcarbonyl succini m de
using a base such as sodium carbonate or triethylamne in a suitable

sol vent owomatswoe of sol vents such as di oxane and wat er ,PCIEP01/14528

di chl oronet hane to yield 154 as descrpbed by 5 Bisang, C.; Wber, C ;

Robi nson, J. A Helv. Chim Acta 1996, 79, 1825-1842. SUBSTI TUTE SHEET
(RULE 26) WD 03/054000 PCT/EPO1/14528 95 Scheme 32 HH Cbz H N Niv,v N
% HOOG: M REXCtidn of 155 MBPBhEknkIBUIBAG] GekddBa®oy1te adREiphehHIPhckplEnel 56  vi , vi i

roos 0 o it Rt bbbyl PSHE O i B Mag s R, G2y arad i ng
reagent sucl@has Sohil®@W1940471Rpride in a suitable solvent 5 such as nethanol
ci d eot or B0 KR SRS nyGOREERL Rt oo b Kaabrbcanch O UGS 19, 1O 10
Cbz5group, en gharapsliing siieent yicbryethylbestaid, DM ordtisheolasidsequerdlylssfamtiome i n a
suitable  sgpyent. SHEN.AS pALeRQiaMmEhane.
vi: 156 is coupled with Fmoc-Asp(allyl)OH under standard peptide coupling conditions
using reagents such as HATU, HOAt and a base such as diisopropylethylamine in a
suitable solvent such as DMF.
10 wvii Cyclization, conveniently with DBU in DMF to yield 157.
viii:  The phthalimide group is cleaved off from resulting product, conveniently by
hydrazinolysis, e.g. treatment with methylhydrazine in a suitable solvent such as DMF.
ix: The formed product is conveniently protected with reagents such as 9-
fluorenylmethoxcarbonyl chloride or 9-fluorenylmethoxcarbonyl succinimide using a
15 base such as sodium carbonate or triethylamine in a suitable solvent or mixture of

solvents such as dioxane and water, or dichloromethane to yield 158.

X: Standard removal of an allyl ester group using e.g. palladium(0) as catalyst gives 159.

Templates of type (b2) can be prepared according to Scheme 33.

SUBSTITUTE SHEET (RULE 26)



iii: The Cbz-protected amno acid nethyl ester is treated with
trimethylsilylchloride and a 10 base such as triethylamne in a solvent
such as twto@msdioof ur an, cool ed, conveniently to about - 7Ag1@EPdakiewed by
reaction with a strong base such as |p1hiumdiisopropylamde or lithium
hexanet hyl di si |l yl azi de and tert.-butyl bronpacetate yielding 155 as a

m xture of diastereoners as described by Bisang, C.; Jiang, L.; Freund,
E.; Enmery, F.; Bauch, C.; WMatile, H ; Pluschke, G ; Robinson, J. A J.
Ana. C%e, c. 1998, 120, 7439-7449; 15 Emery, F.; Bisang, C ; Favre, M;
Ji ang, "£"¥"Rdbi nson, J. A J. Chem Soc. Chem Commun. 1996, 2155-2156.
SUBSTI TUTE SHEET (RULE 26) WD 03/0
155 with phthalimde, diethyl dia

0 PCT/EPO1/ 14528 96 iv: Reaction of

i carboxyl ate and tri phenyl phosphi ne
under standard M tsunobu conditio M t sunobu, 0.; Wada, M; Sano, T. J.

J. Am Chem Soc. 1972, 94, 672) >7.>gdae resulting product is hydrogenated
using H2 and a suitable catgbysfy such as palliﬂéggg 5 qyHEdgarcoal in a

sol vent such as ethyl acetaté, or eyapnol ntly separation of
diastere@gﬁﬁé t akes pl ace and yilell\ds 156" vi, 156 ig ¢ dghgwth
Frnoc- Asp(a y?)CH onder stand&d papti de coupling conNitions ~ using
reagents such as HATU, HOAt caad " base such as diisopﬁopylethylanine in a
suitabl e solvent such as DMF. 1Qgyii: Cyclization, cqgyeniently with DBU in
DMF to yield 157. viii: The phthalim ge group is cleayed off fromresulting
product, conveni i S, e nt with

nmet hyl hydrazi ne ijn a suitable solvent such as DM-. ix: The forned product
is conveniently otected with reagents such as 9 fluorenyl net hoxcar bonyl
chloride or 9-fluorenyl nethoxcarbonyl sggehgi mMyde using a 15 base such as
sodi umBaPBEnat® or triethylamne in a suitabl g solvent or mxture of

sol vents sugnvgﬁ oxXRpeopnd watser, or dichl n % ield 158. x:

St andar d renoVal Nof jan al |yl ester—gtroup usi pgﬁ §8 um(0) as
cat al yst &gl 1§Z.pr§gplates of type (b2) carl e ared according to
Scherme 33. WESIETUTE SHEET (RULE 26) WD 03/ 054000 ‘EP01/ 14528 97

162 o 163
i, Xii |

HOOC O

A
NHCOPhHh
”Nm/Q‘
H 'NHBoc

0
164

5 i 160 (obtainable from Vitamin C as described by Hubschwerlen, C. (Synthesis 1986, 962)
is treated with phthalimide, diethyl diazodicarboxylate and triphenylphoshine under
standard Mitsunobu conditions (Mitsunobu, O.; Wada, M.; Sano, T. J. J. Am. Chem. Soc.
1972, 94, 672).

i The phthalimide group is cleaved off from the product, conveniently by hydrazinolysis,
10 e.g. by treatment with methylhydrazine in a suitable solvent such as DMF.
iii: The amino group is protected by treatment with a benzoylating reagent such as
benzoic acid anhydride or benzoylchloride and a base such as triethylamine or

4-dimethylaminopyridine in a suitable solvent such as dichloromethane or DMF.

SUBSTITUTE SHEET (RULE 26)



Scheme 33 OV O HO H PhOCHN NHBoc N i-vii Vitamn CONIS COOW Chz H
H 160 161 ix tBuOOC 0 tBuOOC 0 YI N 9NHCOPh xN NHCOPh CbzNH MeOOC NHBoc HN
O H NHBocwOl@dsi®8 xi,xii | HOOC 0 N NHCOPh HN i Boc 16 13EP01/145260
(obtainable fromVitam n C as descri begl by Hubschwerlen, C. (Synthesis

1986, 962) is treated with phthalimde, diethyl diazodicarboxylate and

tri phenyl phoshi ne under standard M tsunobu conditions (M tsunobu, O.;

Wada, M:; SRaaevalof the 2,4-dirdethox@heaiml g50p, .g. 0K K,S.04 andONLHPO} ih aqidoes

pht hal i m de 0 I s cl.eay off fromthe ct, conveniently by

hydr azi nol y%"l%go,n%f(??@ %e.vaﬁggﬂpgr&%ﬁ‘g‘ a&\nahlf%%@%ﬁyl hydrazine in a suitable

sol vent: suchtraducbiMrof d tert-bufdxgcanplergporing eg. diftat. dotybctydybohyleat mrent with a
benzoyl ati ng reagent. such.as .benzoic acid : i.de. or _henzoyl chl ori de and
a bacs suchgeg LRy ASmy F SRAR o e AR R AR (U1 b €

sol ¥ent suchuitalde solednt erchnetdbdmemetharOVF. SUBSTI TUTE SHEET (RULE 26) WO

03/ 054(\)190 P@c&cﬁ%%(ﬂ%écﬁl%%s sgglum carbonate in tetrahydrofuran followed by acidification.

Vii: Esterification of the carboxylic acid group, conveniently with diazomethane in a suitable

solvent such as diethylether yielding 161.
viii ~ Removal of the Cbz-group, conveniently by hydrogenation with H, in the presence of a
10 catalyst such as palladium on charcoal in a solvent such as DMF to yield 161 as described
by Pfeifer, M.; Robinson, J. A. J. Chem. Soc. Chem. Commun. 1998, 1977.

ix: 161 is coupled under standard peptide coupling conditions with Cbz-Asp(tBu)OH in
DMF with reagents such as HBTU and 1-hydroxybenztriazole with a base such as
diisopropylethylamine to yield 162 as described by Pfeifer, M.; Robinson, J. A. J. Chem.

15 Soc. Chem. Commun. 1998, 1977.

X: Removal of the Cbz-group, e.g. by hydrogenation using H, and a catalyst such as
palladivm on charcoal under standard conditions, yields 163 as described by Pfeifer, M.;
Robinson, J. A. J. Chem. Soc. Chem. Commun. 1998, 1977.

Xi: Cleavage of the tert.-butyl ester and tert.-butyloxycarbonyl groups, conveniently using

20 trifluoracetic acid in dichloromethane or 4N hydrochloric acid in dioxane.

xii: ~ The intermediate free amino acid formed is conveniently protected with reagents such as
9-fluorenylmethoxcarbonyl chloride or 9-fluorenylmethoxcarbonyl succinimide using a
base such as sodium carbonate or triethylamine in a suitable solvent or mixture of
solvents such as dioxane and water, or dichloromethane to yield 164 as described by

25 Pfeifer, M.; Robinson, J. A. J. Chem. Soc. Chem. Commun. 1998, 1977.

Templates of type (c1) can be prepared according to Schemes 34 to 37.
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iv: Renoval of the 2,4-dinethoxybenzyl group, e.g. with K2S208 and Na2HPO4
i n aqueous acetonitrile at an elevated tenperature, e.g. at about 800 C
v: Introdwaoesnssmh a tert. -butoxycarbonyl group using e.g.PCT/EP01/14528
di-tert.-butyl oxycarbonyl dicarbonateg triethylamne and a catal ytic
anount of 4-dinethylam nopyridine in a 5 suitable solvent such as

di chl oronet hane. vi: Reaction with aqueous sodi um carbonate in
tetrahydrofuran followed by acidification. wvii: Esterification of the
carbox¥g%c %&id group, conveniently with diazonethane in a suitable

ol vent’®§U€W“as diethyl ether yielding 161. viii Renmoval of the Cbz-group,
conveni ently by hydrogenation with H2 in the\presence of a 10 catalyst
such as pal u charcoal jn a solve i as) DM to yield 161 as
descri bed M ; Rebkﬂson L AP )C. Chem Commun.
1998, 1¥99. ix:©161 |§m@bupled under s?and. 8@ coupling conditions
with Cbz-Asp(tBe3OH in DVF with reageniNe sugés as NMBIEU and

1- hydroxybenztri azol e with i@ base such as diisopropylethylamnne to yield

162 as descri be A. J. Chem 15 Soc. Chem
Conmmun. 1998, Removal of the Chz- grou- e.g. by hydrogenation
using H2 ang~a-Cata st suchivas  pal | ag y coal under standard

. Robinson, J. A J.
Chem SH¥eO™ CGienP Cinm@he 1998, 1977. méo ObMde tert.-butyl ester
and tertygdut yl oxyce @onyl groups, convenl-ntly i n 20 trifluoracetic
acid in ic | ofémet harfe or 4N hydrocWPGKﬁc adba i MFW¥xane. xii: The
internediate free amno acid formed is conveniently protected with reagents

such as 9-f|uokenylnethoxcarbonyl chloride on 9-fluorenyl met hoxcar bonyl

succi ni m de usipg; a base such as sodi um carbgngitxe or triethylamne in a
suitabl e solveny or m xture of solvents suchlas di oxane and water, or

di chl oronet hane to yield 164 as described by 25 Pfeifer, M; Robinson, J.
Chem Commun. 1998, I#1Y. 2

o0 Schenes 34 to 37. F SHEET (RULE 26) WO
45018 99 Schene gdolVE@ oMeEO O Ove 165 NC 166

NHFmoc HOOC NHFmoc

5 i 166 can be synthesized from 165 according to P. Waldmeier, “Solid-supported
synthesis of highly substituted xanthene-derived templates for the synthesis of B-turn
stabilized cyclic peptide libraries”, PhD-thesis, University of Zurich, 1996. For cleaving
the phthalimide group 166 is conveniently submitted to hydrazinolysis, e.g. by treatment
with hydrazine hydrate in a suitable solvent such as ethanol at an elevated temperature,

10 e.g. at about 80° C.
ii: The intermediate aminonitrile is saponified, conveniently under basic conditions,
e.g. with aqueous sodium hydroxide in a suitable solvent such as ethanol at an elevated
temperature, conveniently under reflux, to yield 167.
iii: The intermediate free amino acid formed is conveniently protected with reagents
15 such as 9-fluorenylmethoxcarbonyl chloride or 9-fluorenylmethoxcarbonyl succinimide
using a base such as sodium carbonate or triethylamine in a suitable solvent or mixture of
solvents such as dioxane and water, or dichloromethane to yield 168 as described by P.

Waldmeier, “Solid-supported synthesis of highly substituted xanthene-derived templates
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iv-vi Br M0 O Ove MO O OVe HOOC 167 NH2 McOOC 169 NHCbz iii wvii-x \ ~\
R37 1 \ , \ MO O Ove MeO O OV HOOC NHFnmoc HOOC NHFrmoc 168 170 5 is 166
can be sywmtdwssiszed from 165 according to P. \Wal dnei er, "SadWEEupp2st ed
synthesi s of highly substituted xant h®ne-derived tenplates for the
synthesis of (3-turn stabilized cyclic peptide libraries”, PhD-thesis,
University of Zurich, 1996. For cleaving the phthalimde group 166 is

conveni ent | YorghedaghthtarbfipauinsebRizéd QN SpeptideSittariedy PED ARkEM iversdylol hydr azi ne
hydrate in Zsﬁii%l e solvent such as ethanol at an el evated teéenperature,
10 e.g. at &B9 "C. ii: The internediate amnonitrile is saponified,
conveniently under basic conditions, e.g. with agqueous sodi um hydroxide in
a suitable solvent such as ethanol at an el evated tenperature,
conveniently under reflux, to yield 167. iii: The internediate free am no
acid fornmed is conveniently protected with reagents 15 such as

9-fl uorenyl net.hoxcar honyl chlgride or. 9-fl uor | .met hoxcar bonyl .  succi ni m de
usi ng & bas e%‘ﬂsc?ﬁ"fé‘éeb%%%]i“ﬂ}?fw 5 dﬁa?r&ma?‘{ lfrFﬁ%@g%’t’lg‘ﬁ‘F?meFW agetigacidan| e

sol vent or siddicHl@ométhareOln\i&ihitr fskibn RE =NOX@aA 8e AR ddwad BY treaBhent with

di chl or onet e

.to yiel 8, as. .d r.ibed by P. ~\\l dnejer .
" Sol i d- supportédt %Cf/'ﬁ‘f ?fé‘gif“éﬁof' ﬁﬁ@'ﬁ?& bé/di?%‘ﬂ%h‘fl&@ﬂ%&*ﬁé‘ﬁ&@ﬂl%& t enpl at es
SUBSTI TUTE SHERD,.(RULE 26) WO 03/ 054000 PCT/ EPOL/ 14528 100 for the
S hesis of (3-turn stabilized cyclig peptide librarjies”, PhD-thesis,
iiberai y o 7 AR Bl e B St S BRI on of 167 | s
per formed pbazdoskbipond chiofde@ibiteinimidamert sutabicdothentaneh 4diddxbrigmet hane. In a

simlar fashion R37b: can be i trggéjﬁé)e% by treatnment with HNGB in
acetic aci dPENACHEF basHiEh REAveoBy S oLPEHPHERew t h hydr oxymet hyl pht hal i ni de
in H2S»4. i The carboxylic acid group is esterified, preferably with DBU and methyl iodide

in DMF to yield 169.

15 vii: Introduction of lower alkyl, substituted lower alkyl and aryl substituents (R*"),
conveniently by palladium(0)- catalyzed Stille- (Stille, J.K. Angew. Chem.1986, 68, 504)
and Suzuki- couplings (Oh-e, T.; Mijaura, N.; Suzuki, A. J. Org. Chem. 1993, 58, 2201).
Any other functionalization known for aryl bromides can be employed for introduction of
substituents R*’.

20 viii: ~ Removal of the Cbz-group, e.g. by hydrogenation using H; and a catalyst such as
palladium on charcoal in a suitable solvent such as ethanol, DMF and ethyl acetate.
ix: Hydrolysis of the ester group, conveniently under acidic conditions, e.g. with
25% aqueous hydrochloric acid in a suitable solvent such as dioxane at an elevated
temperature, preferably at about 100° C.

25 X: The intermediate free amino acid formed is conveniently protected with reagents
such as 9-fluorenylmethoxcarbonyl chloride or 9-fluorenylmethoxcarbonyl succinimide
using a base such as sodium carbonate or triethylamine in a suitable solvent or mixture of

solvents such as dioxane and water, or dichloromethane to yield 170.
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10 v: The amino group is conveniently Cbz-protected with reagents such as
benzyl oxycarbonyl chloride or succinimde in a suitable solvent such as

di oxane i wo @ross@nce of a base such as aqueous sodi um hydrrod/EE1/1¥328 The
carboxylic acid group is esterified, pneferably with DBU and net hyl i odide
in DVF to yield 169. 15 vii: Introduction of |ower alkyl, substituted | ower
al kyl and aryl substituents (R37), conveniently by palladiun(0)- catalyzed
Stille- (Stille, J.K Angew. Chem 1986, 68, 504) and Suzuki- couplings

(Ch-e, T.; c'e(’;uér , N.; Suzuki, A J. Og. Chem 1993, 58, 2201). Any
ot her functi-Gnalization known for aryl brom des can be enpl oyed for

i ntroduction of

ituents R37. 20 viii: jsRenoval -of thg Cbz-group, e.g.
by hydrogenati o and a caikal yst such™g a¢i'Um on charcoal in
a suitable 4 ehan‘61_,—DIVF an&eg .01 X: Hydrolysis
of the ester group, conyenrently under aci Ohde g. with 25%
aqueous hydr HOPICHri ¢_aci tINHan a sui tabl e salagyd” su asSNelcpxane at an

el evat ed terrperatur’l@, preferably at s bout 100 C. x: The internedi ate
free amino acid fornmed i s conveni enfRFRNot ect ed wifth reagents such as
9-f | uor enyl net hoxcar lionyl chloride or 9-fluorenyl met hoxcarbonyl succinim de
using a base such as Ysodi um carbonate or triethylamne in a suitable
solvent or mxture Qf , solvents such as di oxgne and water, _or
di chl or omet hati R’ : R @D 03/ 054000

PCT/ EPOL/ 14528 e 35 Br——+—-Br M O Ov HOOC 171

Nl -12 McOOC Wée ’ 3OMée0 O OVe MeO O

W MOCC 1 C B.174 NHFnoc 5 is Dq%) br om nation of 171
is perfor méﬁe&% er atyizy V\B]Fﬁbzexcess brom ne |dr)1 HFfog

acetd c aci d and
di chl oronethane. In a simlar fashion R37 = R38 = NO2 can be introduced
5 1 Double ortho- bromination of 171 is performed preferably with excess bromine in
acetic acid and dichloromethane. In a similar fashion R*’ = R* = NO, can be introduced
by treatment with HNO; in acetic acid and R*” = R = CH,-NPht by treatment with
hydroxymethyl phthalimide in H,SO,.
ii: The amino group is protected, conveniently Cbz-protected, with reagents such as
10 benzyloxycarbonyl chloride or succinimide in a suitable solvent such as dioxane in the
presence of a base such as aqueous sodium hydroxide.
iii: The carboxylic acid group is esterified, preferably with DBU and methy! iodide
in DMF to yield 172.
iv: Introduction of lower alkyl, substituted lower alkyl and aryl substituents (R*” =
15 R*), e.g. by palladium(0)- catalyzed Stille- (Stille, J.K. Angew. Chem.1986, 68, 504) and
Suzuki- couplings (Oh-e, T.; Mijaura, N.; Suzuki, A. J. Org. Chem. 1993, 58, 2201). Any
other functionalization known for aryl bromides can be employed for introduction of
substituents R*” and R**.
v: Removal of the Cbz-group of 173, e.g. by hydrogenation using H, and a catalyst
20 such as palladium on charcoal in a suitable solvent such as ethanol, DMF or ethyl acetate.
vi: Hydrolysis of the ester group, conveniently under acidic conditions, e.g. with
25% aqueous hydrochloric acid in a suitable solvent such as dioxane at an elevated
temperature, conveniently at about 100° C.
vii: The intermediate free amino acid formed is conveniently protected with reagents

25 such as 9-fluorenylmethoxcarbonyl chloride or 9-fluorenylmethoxcarbonyl succinimide
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by treatnment with HNO3 in acetic acid and R37 = R38 = CH2- NPht by treatnent
with hydroxynethyl phthalimde in H2SO4. ii: The am no group i s protected,
conveni enwoyo3@szeopr ot ected, with reagents such as 10 benzadmrBaanizenyl
chloride or succinimde in a suitabletogol vent such as di oxane in the
presence of a base such as aqueous sodi um hydroxide. iii: The carboxylic
acid group is esterified, preferably with DBU and nethyl iodide in DW to
yield 172. iuwingp hase oethes salinmoéarbapaie or wiethylamirs s suitble ed%Mwenixaird«yﬂ and
aryl substi Iy; - catal yzed Stille-
(Stille, J.%Eﬁﬁﬁﬁg%ﬁ% omm%gl ,ﬁ%é?%ggrf }gﬁlgsﬂi I - coupllngs (Ch-e, T.
Mjaura, N.; Suzuki, A J. Og. Chem 1993, 58, 2201). Any ot her
functional i zation known for aryl brom des can be enpl oyed for introduction
of substituents R37 and R38. v: Renoval of the Cbz-group of 173, e.g. by
hydr ogenati on using H2 and a catal yst 20 such as pall adiumon charcoal in
a suitable solvent such as ethanol, DVMF or ethyl acetate. vi: Hydrolysis
of the ester group, conveniently under acidic conditions, e.g. with 25%
aqueous hydrochloric acid in a suitable solvent such as di oxane at an

el evated tenperature, conveniently at about 100 C. vii: The internediate
free amno acid fornmed is conveniently protected wth reagents 25 such as
9-fl uor enyl met hoxcar bonyl chloride or 9-fl uorenyl net hoxcarbonyl succininm de
SUBSTI TUTE SHEET (RULE 26) WD 03/ 054000 PCT/ EP0O1/14528 102 using a base
such as sodi um carbonate or triethylamne in a suitable solvent or m xture
of solvents such as di oxane and water, or dichloronmethane to yield 174.
SUBSTI TUTE SHEET (RULE 26) WO 03/ 054000 PCT/ EPOL/ 14528 103 Schene 36 166
i-iii {iv,v pOOHHO{ O{ O O 75 NPht MeOOC 176 NPht
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vi vii R350 O OIf R35p { O R36 MOOC 177 NPht MeOOC 178 NPht viii-X
R350 O R36 HOOC 179 NFnoc 5 is O eavage of the nethoxy groups of 166,

pr ef er abl woys/dsumat ment with an excess of boron tribrom deprm/isizet abl e
sol vent such as dichl oronethane. ii: #gdrol ysis of the cyano group under
acidic conditions, preferably with 25% aqueous hydrochloric acid in a

sui tabl e sol vent such as di oxane at an elevated tenperature, conveniently
at about 100 C. 10 iii: The resulting acid is treated with a dehydrating
agent such ag,thignyl chloride in a suitable solvent such as dioxane to
yield 175. 1v: Treatnent of 175 with an appropriate triflating reagent,

preferably trifluoromethapeSd fonic acid anhydride i he presence of a
base such as 2, 64di -tert.[r ¥ pyridi ngnn a sui vent such as
di chl or onet Hife. —T5: i nterredi ntly in a
sui tabl e sol vent such a vi: Introdu |on 0 we? fa al kyl or

aryl-lower alkyl (R3) hy al kytsati &hto yi el d gddoc” Anyeot ht
functionalization knomm for phenol groups can be enployed for introduction
of substituents Ras SUBSTI TUTE SHEET (RULE 26) WO 03/854000 PCT/ EPOL/ 14528
104 vii: Introductionfof Tower arkRyl—or—aryt— ; eniently by
pal | adi un{0)- catal yzed Suzuki- coupling (Gh-e, T.; Mjaura, N.; Suzuki
A J. Og. Chem 199 58, 2201) to yield 178. Any other functionalization
known for aryl brosg n be enployed for intreduction of substituents
R36 5 viii: t he estenigroup und- ¢ condltlons

‘ abl e solvent such

6c

e00C 177

RSEO O 9) O R36

HOOC 179 NFmoc

5 i: Cleavage of the methoxy groups of 166, preferably by treatment with an excess

of boron tribromide in a suitable solvent such as dichloromethane.
i Hydrolysis of the cyano group under acidic conditions, preferably with 25%
aqueous hydrochloric acid in a suitable solvent such as dioxane at an elevated
temperature, conveniently at about 100° C.

10 iii: The resulting acid is treated with a dehydrating agent such as thionyl chloride in a
suitable solvent such as dioxane to yield 175.
v: Treatment of 175 with an appropriate triflating reagent, preferably
trifluoromethanesulfonic acid anhydride in the presence of a base such as 2,6-di-tert.-
butyl-pyridine in a suitable solvent such as dichloromethane.

15 v Heating of the intermediate, conveniently in a suitable solvent such as methanol.
vi: Introduction of lower alky! or aryl-lower alkyl (R**) by alkylation to yield 177.
Any other functionalization known for phenol groups can be employed for introduction of
substituents R*’.
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i x: C eavage of the phthalimdo group, conveniently by hydrazinolysis, e.g.
with hydrazine hydrate in a suitable solvent such as ethanol. 10 x: The

i nt er medi wtoeoFosemoanmi no acid fornmed is conveni ently proteat@EUEmMiltiis28eagent s
such as 9-fl uorenyl net hoxcar bonyl chlwmside or 9-fl uorenyl net hoxcar bonyl
succi nimde wusing a base such as sodium carbonate or triethylamne in a
sui tabl e solvent or m xture of solvents such as di oxane and water, or

di chl or onet hiine farodiietiot of Kever SUBST A FIURE), ShitkdiehtBBypaBadiu)-@34 924000

PCT/ EPOL/ 14528,.105 .. S 7.Br iti,iv.B 75 ~ | ~ [ ~- O OBz R350 /
O/ OBz O %ﬁaﬂ%ﬁﬁwﬂwggﬁ@%a p NASRA. é@ecé?’"ﬂ%i BRI Ra6 8350
/ 0/ R36 MeEIT8182y dtRartfuldtickaGzatBa kiNRhi for atyIRBomiRSBeaRBd eldByddrfer. | ~
Xi-xiii~ 8358]?09 go§§u%9ﬁt9en/ts1536 McOOC 184 NPht HOOC 185 NHFmoc 5 is
Broni nat i on Of 1 using réagerits such as bromne in a mxture of acetic
aci & and di ohi: or diydtohyaisef éte ettengreupamder asidic anglitivgs feonvenbidpwit23% t 0 about
roomtenper re.. J.:.Benzoyl ati of ..t he hydr.ox roup usi,ng an

appropri at e% %39 Sa}f}}ldlhoéhlga‘én?glsnuac%&gée s‘t())levﬁlgz}g? fras 81‘??%1'6%8@1 eE?V”lgegnzoi c acid
anhydri de, denpasirseehatabowypddi.ne or triethylam ne and a suitable solvent

such as dich].oro Feld.180. 10 ji.:. 180 is treated w.th nethanol
and a cat al I;%'i C ?rf%ﬂ%g%ﬁh%g#hgl&%&%%% tc%I?V%lfnﬂgl]})gh ygrgz%%lﬁ%ﬁg‘lg' Wl%}hl fonic acid
under heat i mydragine hyidrate wdwsoitablersolykntlseohves ethddol |l or aryl -1 ower al kyl (R35) by

al kgl ation ysi NG, RAMRAME eAtuing A HITIWIE LG Qliy RRSARR W GG -~ Put oxi de
in a solvent such as tetrahydrofuran,

such as 9-fluorenylmethoxcarbonyl chloride or 9-fluorenylmethoxcarbonyl succinimide

using a base such as sodium carbonate or triethylamine in a suitable solvent or mixture of

solvents such as dioxane and water, or dichloromethane to yield 179.
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di met hoxyet hane or DVF gives 181. 15 v: Lower al kyl, substituted | ower

al kyl and aryl substituents (R38) are introduced, e.g. by palladiunmO)-
cat al yzedwst odidseeoo( Stille, J. K. Angew. Chem 1986, 68, 504)pcmEro1Susski -
couplings (GCh-e, T.; Mj aura, N.; Suwski, A J. Og. Chem 1993, 58,

2201). Any other functionalization known for aryl brom des can be enpl oyed
for introduction of substituents R38. SUBSTI TUTE SHEET (RULE 26) WO

03/ 054000 PCT/ EPQOL/ 14528 106 vi: For cleaving the benzyl oxy group the

i nterneg |ate s conveniently heated with sodium cyani de adsorbed on

alumn % He and methanol. vii: Treatment with an appropriate triflating
r eagent, preferably trifIuoronetq,nesulépnl&“aC|d anhydr i de e
presence of 2 base stth as 276> . but ridine e 5

sol vent such!®®s dichlor Wet . 6é‘|troau%| on_4ef and aryl

substituents (R3), e.g. by 0)-""catal yzed R P11 é E%niII<QB‘J K.

Angew. Chem 1986, 68, 504) /and Sgguki NPetoupl i ngs (¢hodc” T-181 M Jrekta, N.;

Suzuki, A J. Og. Chem 1@93 58, 2201) yields 182. Any ot her

functionalization known for aryl brom des ¥4 be enpl oyed fdr introduction

of 10 substituents R36 ixy Brom nation under standard conditions such as

using bromne in acetic acid and dichloronethane at tenperatures ranging
5 rRStibsti t ut ed

| ower al kyl and aryl .g. by
pal I adi un(0) - cagalyze ) yeiolhemMER86, 68, 504)
and 15 Suzuki- couplings (Oh:e, M jaura . i J. Og. Chem

1993, 58, 2201) M@DO\leﬂ1§2184NPNny ot her fuN@DO@nalugﬁtloNPmnowm for aryl
brom des can be enployed for introduction of substituents R37. xi: The
ester group is hydrolyzed under acidikc conditions, cpnveniently with 25%
aqueous hydrochloric acig in a suitable solvent such as di oxane at an

el evated 20 tenperature at about 1000 C xiii The pthallnldo group
is cleaved, e.g. R ,mg@nvenléﬁﬁ W PR ydrBZi ne  hydrate in
a suitable solvent [ e gree am no acid

5 i Bromination of 175 using reagents such as bromine in a mixture of acetic acid and
dichloromethane at temperatures ranging from about 0° C to about room temperature.

ii: Benzoylation of the hydroxy group using an appropriate acylating agent such as benzoyl
chloride or benzoic acid anhydride, a base such as pyridine or triethylamine and a suitable
solvent such as dichloromethane to yield 180.

10 il 180 is treated with methanol and a catalytic amount of an acidic catalyst such as camphor
sulfonic acid under heating.

iv: Introduction of lower alkyl or aryl-lower alkyl (R*) by alkylation using a base such as
sodium hydride or potassium tert.-butoxide in a solvent such as tetrahydrofuran,
dimethoxyethane or DMF gives 181.

15 v Lower alkyl, substituted lower alkyl and aryl substituents (R*®) are introduced,
e.g. by palladium(0)- catalyzed Stille- (Stille, J.K. Angew. Chem.1986, 68, 504) and
Suzuki- couplings (Oh-e, T.; Mijaura, N.; Suzuki, A. J. Org. Chem. 1993, 58, 2201). Any
other functionalization known for aryl bromides can be employed for introduction of

substituents R*.
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9-f 1 uor enyl net hoxcar bonyl chloride or 9-fluorenyl net hoxcarbonyl succinim de
using a 25 base such as sodium carbonate or triethylamne in a suitable
sol vent owomadtswoe of sol vents such as di oxane and wat er, FUT/EP01/14528

di chl oronet hane to yield 185. Tenpl atoes of type (c2) can be prepared as
shown in Schenes 38 and 39. SUBSTI TUTE SHEET (RULE 26) WD 03/054000

PCT/ EPOL/ 14528 107 Scheme 38 H N1 \ N 1ly.1- MO \S\Ow MO S W 186
NC 187 ht Ra#3 RE8r ¢leaviigithd hengyliRIGOouS te m}adcz@dlacp iNcdy i SitIPhbatdGrvitiPht NC 188

NPht 180 V- s Kook deagx%%eﬁ‘s},ﬁ skl #Oxyp chgfo1 OV K390 S (ORéo  HOOC 190

NHFmoc azine 186 is prepared and
conver tid | Aretmaywith eveppropgiate drifidting eagent, Krefer@ﬁ;y eiflubromthanelidfopiczeidger, A. ;

Sehonhol ver “REARG MRS Brescbe of e Rk Aas 2 i RISl byridihenp pRARE L 5
Kybdrz, E.; seiyént sych aydichlgjogpsthaneR | Wi nhei m New York, Basel, Canbri dge:
Verl ag viii:  Introduction of lower alkyl and aryl substituents (R*®), e.g. by palladium(0)-

catalyzed Stille- (Stille, J.K. Angew. Chem.1986, 68, 504) and Suzuki- couplings (Oh-e,

T.; Mijaura, N.; Suzuki, A. J. Org. Chem. 1993, 58, 2201) yields 182. Any other

functionalization known for aryl bromides can be employed for introduction of

10 substituents R*®,

ix: Bromination under standard conditions such as using bromine in acetic acid and
dichloromethane at temperatures ranging from about 0° C to about room temperature.
x: Lower alkyl, substituted lower alkyl and aryl substituents (R*’) are introduced,
e.g. by palladium(0)- catalyzed Stille- (Stille, J.K. Angew. Chem.1986, 68, 504) and
15 Suzuki- couplings (Oh-e, T.; Mijaura, N.; Suzuki, A. J. Org. Chem. 1993, 58, 2201) to
yield 184. Any other functionalization known for aryl bromides can be employed for
introduction of substituents R,
Xi: The ester group is hydrolyzed under acidic conditions, conveniently with 25%
aqueous hydrochloric acid in a suitable solvent such as dioxane at an elevated
20 temperature, e.g. at about 100° C.
xii:  The phthalimido group is cleaved, e.g. by hydrazinolysis, conveniently with hydrazine
hydrate in a suitable solvent such as ethanol.
xiii: ~ The intermediate free amino acid formed is conveniently protected with reagents such as
9-fluorenylmethoxcarbonyl chloride or 9-fluorenylmethoxcarbonyl succinimide using a
25 base such as sodium carbonate or triethylamine in a suitable solvent or mixture of

solvents such as dioxane and water, or dichloromethane to yield 185.

Templates of type (¢2) can be prepared as shown in Schemes 38 and 39.
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Hel vetica Chim ca Acta, 1993, 513-531; Bannwarth, W, Cerber, F.; Gieder,
A.; 10 Knierzinger, A ; Miller, K ; Cbrecht. D.; Trzeciak, A Can. Pat.
Appl . CA2W@il&3AB¢81 pages). The benzyl group is cl eaved afdr/Eroamsk87
conveni ently by hydrogenation, e.g. wmrth H2 and a catal yst such as

pal | adi um on charcoal in a suitable solvent such as ethanol, DV or ethyl
acetate. ii: Introduction of |ower aIkyI (R43) by al kyl ati on usi ng an
appropriate alkylating 15 agent (R43-X ; X = OTf, Br, 1) and strong bases

such as sodiumamde in liquid anmonia or sodlunthydrlde in

tetrahﬁ%@%@&?an di oxan or DMF in the presence of a phase transfer

SUBSTI TUTE SHEET (RULE 26) WD 03/ 054000 PCT/ 14528 108 catal yst such

as TDA-1. In a simlar manner substituted Igjéijglkyl (R4) can be

i nt roduced; thq; for exanple R43 = CH2000Rp5 dand CH2CH2COOR55 can be
2hal o acetic and,

i ntroduced r-~tnent mnth t he appropri aie

respecti veﬁ- propionic acid d ati . Any ot her

functhw@@ @mefor di aryl aMe@esy{ca® b ef@pteoyed for 5 introduction
of substituents R43 iii: Ceavage of met hox roups of 188,
conveniently big6treatment with an excess d87 boron tribronide in a suitable
sol vent such as di chl oronet hane at tenperatures ranging fromabout -20" C
to about roomtenperature. iVt For the intrbduction of | ower alkyl,
substituted | owgr al kyl or aryl-lower alkyl 10 substituents (R39 and R40)
the internediate bis-phenol derivative is conyeniently reacted with a
reagent of the formula R39-and R40-X (X =MBTIf, Br, 1) in the presence of
strong bases chh as sodi um hydride in ¥&ir of uran, dioxan or DVMF in

t he presen ase traH&fer cat, | | su TDA-1. Any ot her

functio a¢ %@Afor phenol RyrQupg c&n be Mpl oyed for introduction
of subs uents R3 and R4o 15 v: The ano gro t 188 and, respectively,
189 is hy yisy, eni ently under acidﬂ%’conégtlons e.g. with 25%
aqueous hydrochloric acid in a suitable solvent such as dioxane at an

el evat ed tenper;ture, e.g. at about 100" C ?iwwﬂhe pht hal i m de group of

the internedi até¢ ¥4 cl eaved, conveniently byYhydrazinolysis, e.g. with
hydrazine hydrate in a suitabl e sol vent such RS et hanol. 20 vii: The free
am no group is eﬁhvenlently protected mnth r agents such as 9-

f1 uorenyl met nyl chloride or I1 hoxcar bonyl succi ni m de
using a ngo OR%0

NHF
HOOC NHFmoc HOOC HFmoc

5 1 3,7-Dimethoxyphenothiazine 186 is prepared and converted into 187 according to Miiller,
K.; Obrecht, D.; Knierzinger, A.; Spiegler, C.; Bannwarth, W.; Trzeciak, A.; Englert, G.;
Labhardt, A.; Schonholzer, P. Perspectives in Medicinal Chemistry, Editor Testa, B.;
Kyburz, E.; Fuhrer, W.; Giger, R., Weinheim, New York, Basel, Cambridge: Verlag
Helvetica Chimica Acta, 1993, 513-531; Bannwarth, W.; Gerber, F.; Grieder, A;

10 Knierzinger, A.; Miiller, K.; Obrecht. D.; Trzeciak, A. Can. Pat. Appl. CA2101599(131
pages). The benzyl group is cleaved off from 187 conveniently by hydrogenation, e.g.
with H, and a catalyst such as palladium on charcoal in a suitable solvent such as ethanol,
DMF or ethyl acetate.

ii: Introduction of lower alkyl (R*) by alkylation using an appropriate alkylating

15 agent (R*-X'; X'= OT, Br, I) and strong bases such as sodium amide in liquid ammonia

or sodium hydride in tetrahydrofuran, dioxan or DMF in the presence of a phase transfer

SUBSTITUTE SHEET (RULE 26)



base such as sodi um carbonate or triethylamne in a suitable solvent or

m xture of solvents such as di oxane and water, or dichloronethane to yield
190 and, was@astiovel y, 191. SUBSTI TUTE SHEET (RULE 26) WR@IERHAKE

PCT/ EPOL/ 14528 109 Schene 39 R43 R4®8 N i,ii N MO S O MO S OV NC
188 NPht HOOC 192 NI-12 iii-v vi-viii R43 RA3 Br g N9 Br Br NN, MO S Owe
MO S Ove McOOC 198 NHCbz Me0OO 194 NHCbz ix-xii ix-xii R43 43 RA1 N R42
41 R MO S @idiysiedh 5 TDOVHR alsioilar hSimeitdbstingtedHOWE: 21196 (MBFamwBe 5 i s The cyano

R A ] I
el evated t enpenatant eith thegppreyiriateifchalo 4ol 4ad, respiectivaly, Phdlb plobishidacigr oup of
e e T LB B RN R BB R Bt
5 introduction of substituents R*.
iii: Cleavage of the methoxy groups of 188, conveniently by treatment with an
excess of boron tribromide in a suitable solvent such as dichloromethane at temperatures
ranging from about —20° C to about room temperature.
iv: For the introduction of lower alkyl, substituted lower alkyl or aryl-lower alkyl
10 substituents (R* and R*) the intermediate bis-phenol derivative is conveniently reacted
with a reagent of the formula R*-and R*-X' (X' = OTf, Br, I) in the presence of strong
bases such as sodium hydride in tetrahydrofuran, dioxan or DMF in the presence of a
phase transfer catalyst such as TDA-L. Any other functionalization known for phenol
groups can be employed for introduction of substituents R*® and R*.
15 v: The cyano group of 188 and, respectively, 189 is hydrolyzed, conveniently under
acidic conditions, e.g. with 25% aqueous hydrochloric acid in a suitable solvent such as
dioxane at an elevated temperature, e.g. at about 100° C.,
Vi The phthalimide group of the intermediate is cleaved, conveniently by hydrazinolysis,
e.g. with hydrazine hydrate in a suitable solvent such as ethanol.
20 il The free amino group is conveniently protected with reagents such as 9-
fluorenylmethoxcarbonyl chloride or 9-fluorenylmethoxcarbony! succinimide using a
base such as sodium carbonate or triethylamine in a suitable solvent or mixture of
solvents such as dioxane and water, or dichloromethane to yield 190 and, respectively,
191.
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10 iii: Double ortho- brom nation of 192 is perfornmed preferably with
excess bromne in acetic acid and dichloronethane. In a simlar fashion
R4’ = RA2wo id@R4man be introduced by treatment wth HNOC3 par/ERRtid2saci d
and R4' = R42 = CH2-NPht by treatnmentiosi th hydroxynethyl phthalimde in
H2SO4. Any other functionalization by electrophilic aromatic substitution
known can be enpl oyed for introduction of substituents R41 and 15 R42 iv:
The amino group is protected, conveniently Cbz-protected, with reagents
such asgepheigy| oxycarbonyl chloride or succininide in a suitable solvent
such as dioxane in the presence of a base such as aqueous sodi um

hydr oxi de. SUBSTFF“?UTE SHEET (RULE 26) WO Q36054000 PCT/ EPO1/14528 110 v:
The car boxyl Jroup igiesterified eferabl y with DBU and net hyl

iodide in to | d 19—3——\+|——>Reg| ec ~brom nation of 192 is
per f or mredeQr ef ergib WOMe bromi ne j and di chl oronet hane. In a
simlar faghion R41 can belntrod ce bytrea ment 5 with HNGB in
acetic aci d and'8&41 2" CH2- NPt by th@@€nenbzw t'NHRydr oxymet hyl phthal i nide

substitution krown can be enployed for Nt n@dggcti on of substituents R4l
vii: The am no oup is conveniently Cbz-protected with reagents such as

in H2SO4. Any ot her functi ofieM i zation by iect rophilic aromatic
benzyl ox car bonyﬂ4 chI oride or succinim deRﬁfh a suitable solvent such as

di oxane ane of a base such.aspaqueous sodi um hydroxide. viii:
The car boxy acroup is esterifile pr ably with DBU and net hyl
i odi de Meﬁ el@Ve94. ix: b sroFoigphower al kyl, substituted

| ower 3 aegstltuents ( ‘ 14 and (R41 and R42) for 193,
conveni ent y b %al | adrUh( 0) - catMAQPfed 94 | | eNHEI®t i |1 e, J.K 15 Angew.
Chem 1986, 68, . and Suzuki- couplings](Ch-e, T.; Mjaura, N.; Suzuki,
A J. Og. Cher{"i l93, 58, 2201). Any ot her-xiuuncti onal i zati on known for
aryl brom des cé&n be enployed for introduction of substituents R41 and
R42. x: Renoval @f the Cbz-group, e.g. by hydrogenatl on using H2 and a

cat al ystasuch al }R i um on cha£1coal Hﬁ” a suitable solvent such as
et hanol , acet ate. 26 sis of the ester group,
convenll\(ﬁrg . condi tions @ h
MeO OMe
HOOC™ 195 ~ 'NHFmoc HOOC™ 4196 NHFmoc
5 1 The cyano group of 188 is hydrolyzed, conveniently under acidic conditions, ¢.g. with

25% aqueous hydrochloric acid in a suitable solvent such as dioxane at an elevated
temperature, €.g. at about 100° C.

ii: The phthalimide group of the intermediate is cleaved, conveniently by hydrazinolysis,
e.g. with hydrazine hydrate in a suitable solvent such as ethanol to yield 192.

10 i Double ortho- bromination of 192 is performed preferably with excess bromine in
acetic acid and dichloromethane. In a similar fashion R* = R* = NO, can be introduced
by treatment with HNOs; in acetic acid and R*' = R* = CH,-NPht by treatment with
hydroxymethyl phthalimide in H,SO,. Any other functionalization by electrophilic
aromatic substitution known can be employed for introduction of substituents R*' and

(5 R®.

v: The amino group is protected, conveniently Cbz-protected, with reagents such as
benzyloxycarbonyl chloride or succinimide in a suitable solvent such as dioxane in the

presence of a base such as aqueous sodium hydroxide.
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25% aqueous hydrochloric acid in a suitable solvent such as di oxane at an
elevated tenperature, preferably at about 100 C. xii: The internediate
free am nwa@id4door ned is conveniently protected with reagawsro1au2B as

9-f 1 uor enyl met hoxcar bonyl chloride or119-fl| uorenyl met hoxcar bonyl succi ni m de
25 using a base such as sodium carbonate or triethylamne in a suitable
solvent or m xture of solvents such as di oxane and water, or

di chl or onethane 1@ cHibkyic 188 gng isl8Brified paflblyesitdPBU ypemed@)iodidn be
prepared as shown-in_Schenes 40 and 41. SUBSTI TUTE SHEET (RULE 26) WO
03/ 054000 FeBNEPtyeddt?s 111 Scheme 40 Resorufin ~1 HNN \ I\ I\ I\

MeO O O OMVeyiMeO 1RpfVBlectid bivGirk®8n MIAIID is erfbimed Preféably Nith bfopiine ih'acebic | \  MeO 0
[\ VB0 O VYo R R ST RiEE. FOeo S0 Nt Wiy can' b
noc I's 197 can be
prepared froiih EOKOYR! @bil acldend R OHANE: byaretreadvitintydrok9@etaglcor ding  to
WTer. SRl B B0, S5 S E e fon SUSRREF s Pomg PRIRAD, 11 |
Medi ci nal  ChRWinsha Ve enpldyled for introduction of substituents R*. C
vii: The amino group is conveniently Cbz-protected with reagents such as
benzyloxycarbonyl chloride or succinimide in a suitable solvent such as dioxane in
10 presence of a base such as aqueous sodium hydroxide.
viii:  The carboxylic acid group is esterified, preferably with DBU and methyl iodide
in DMF to yield 194.
ix: Tntroduction of lower alkyl, substituted lower alkyl and aryl substituents (R*')for
194 and (R*! and R*) for 193, conveniently by palladium(0)- catalyzed Stille- (Stille, J.K.
15 Angew. Chem.1986, 68, 504) and Suzuki- couplings (Oh-e, T.; Mijaura, N.; Suzuki, A. J.
Org. Chem. 1993, 58, 2201). Any other functionalization known for aryl bromides can be
employed for introduction of substituents R* and R,
X! Removal of the Cbz-group, e.g. by hydrogenation using H, and a catalyst such as
palladium on charcoal in a suitable solvent such as ethanol, DMF and ethyl acetate.
20 xi: Hydrolysis of the ester group, conveniently under acidic conditions, e.g. with
25% aqueous hydrochloric acid in a suitable solvent such as dioxane at an elevated
temperature, preferably at about 100° C.
xii: The intermediate free amino acid formed is conveniently protected with reagents
such as 9-fluorenylmethoxcarbonyl chloride or 9-fluorenylmethoxcarbonyl succinimide
25 using a base such as sodium carbonate or triethylamine in a suitable solvent or mixture of

solvents such as dioxane and water, or dichloromethane to yield 195 and 196.

Templates of type (¢3) can be prepared as shown in Schemes 40 and 41.
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Testa, B.; Kyburz, E.; Fuhrer, W; Gager, R, Winheim New York, Basel,
Canbridge: O Verlag Helvetica Chimca Acta, 1993, 513-531; Bannwarth, W,;
CGerber, Fwo&visemer, A.; Knierzinger, A ; Miller, K ; Oormcihtrolss2s

Trzeci ak, A Can. Pat. Appl. CA210159A8@131 pages). For splitting off the
benzyl group 198 is conveniently hydrogenated e.g. with H2 and a catal yst
such as pall adiumon charcoal in a suitable solvent such as ethanol, DV
or ethyl acetate. SUBSTI TUTE SHEET (RULE 26) WO 03/ 054000 PCT/ EPO1/ 14528
112 ii: I ntoduc t pon of lower alkyl (R') by alkylation with R43-X (X =
orf, Br, 1) u5|ng strong bases such as sodiumamde in |iquid amonia or
sodi um hydri de i nResasgfinahydr of uran, di oxan or DVF in the presence of a
phase transfer catalyst such as TDA- | to yield 199. In a simlar manner
substituted | ower alkyl (R 4) can be introduced; thys, 5 for exanple, R43 =
CH20O00R55 and CH2CHZ000R55 can be introduced by tn ment wth the
appropriate 2-halo acetic and, respectively, 3-hglo-propionic acid
derivatives. A unctional i zation of QM no groups known can
be enpl oyed for ti on of_Sulstituen 43 . Cl eavage of the

nmet hoxy groes”o ¢ gni ently by tw Fh~emeess 10 boron
tribromde in dlchloronethane at tenperat fromabout -20 to
about roomtenperd®ire. iv: The |nterned| e UBs-phgﬁ derivative is
preferably reacted with R39 and R40-X (X = OTf, Br, I) in the presence of
strong bases such as _sodi um hydriiile in tetrahydrofuran, dioxan or DVF in
the presence of a phase transfer catalyst such as TDA 15 |. Any ot her
functionalization fof phenol groups can be enployed for introduction of
substituents R39 ang#R40. v: The cyano group of QQ and, respectively, 200
is hydrolyzed under pacidic conditions, e.g. mﬁt 25% aqueous hydrochloric

acidin a SUItaﬂBa SO t such Hidy dloxane at ed tenperature,

conveni ent | y.at~g 20 vi: b i's cleaved,

conveniently by ydra2|noﬁ§%?s e. .\Mté?é hydra |n gﬁgate in suitable
i

sol vent such d¥Cet hggol . Neiti : The free am NC gr Gy rRHANveni ently
protected with reagents such as 9- quorenyInEthoxcarbonyI chl ori de or
9-f|uoreny|nethoxcalbonyl succi nimde using a v-vii

V-VIi

GG, G

HOOC™ 504 NHFmoc HOOC NHFmoc

i 197 can be prepared from commercial resorufin and coverted into 198 according
to Miiller, K.; Obrecht, D.; Knierzinger, A.; Spiegler, C.; Bannwarth, W.; Trzeciak, A.;
Englert, G.; Labhardt, A.; Schénholzer, P. Perspectives in Medicinal Chemistry, Editor
Testa, B.; Kyburz, E.; Fuhrer, W.; Giger, R., Weinheim, New York, Basel, Cambridge:
0 Verlag Helvetica Chimica Acta, 1993, 5 13-531; Bannwarth, W.; Gerber, F.; Grieder, A;
Knierzinger, A.; Miiller, K.; Obrecht. D.; Trzeciak, A. Can. Pat. Appl. CA2101599(131
pages). For splitting off the benzyl group 198 is conveniently hydrogenated e.g. with H,

and a catalyst such as palladium on charcoal in a suitable solvent such as ethanol, DMF
or ethyl acetate.
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base such as sodi um carbonate or triethylamne in suitable solvent or
m xture of solvents ?5 such as di oxane and water, or dichloronethane to
yi el d 201wanab/osn@specti vely, 202. SUBSTI TUTE SHEET ( RULE B&YERND1038054000

PCT/ EPO1/ 14528 113 Schene 41 R43 R4B2 Ni,ii MMOO Ow MOl O OWw NC
199 NPht HOOC 203 NI-12 iii-v 11 1 vi-viii R43 R43 BSZREIZr ~e0l O
McOOC 205 NHCbz i X-Xi ] [ X-xi1  RA3 RA3 RA1 | N 1 042 |1 ', RA1 N MO O

|
Me MeO | &1 Obirodigser o5 9syenilierhéR ~Hokaty gon MiseRH X'EX| SOTR®:dyesing gr oup of

199 i's hydr chryzedses ean\e Fidai hlﬁid@ﬂﬂﬂ%ﬁ@a@ﬂlﬁdn@a GO hPRRe 3£ 9- W Th  25%
i itabl e sol vent such” as di oxane at an

Td .

oo s B B e e o et vt a0, of

the int er mediceati€d 199. M ensleh manevRBIRMd VwHIGY &FF 2R i){t%éd%wed;@ g. with

hydr.azi ne hydrate. in.,a sui 8 s‘?l vent such as_ethanol to yie d*203. .0

5 Boubl e ETIEe By o R PR op SBEH-CORB teor hedtpiustdbaiiaymant t h excess
. . . - s H o A B n —_

2 N2 qan b nt 1 oueed by Lreatmntat (i ReR R R e RaL= Raz

= N2 can be_introduced .. by treat

= CH2- NPht g‘;’/‘y PR ion Ofﬁg?af BRYNEOYRFIOPHR Frel be gty pchfor2 S04, Any ot ger
functi onal i eiwriobyf sebeiatene®. | ic aronatic substitution can be enploye
for introdu%}:i oncf)gvsugfs%i%t léglnts R41 ?nd R42. 5 iv: The am no group is

protected, converic@Ret Pelirot Fems @l 19 e vrienty Ry Feaiment vith excess
10 boron tribromide in dichloromethane at temperatures ranging from about —20° to about
room temperature.
iv.  The intermediate bis-phenol derivative is preferably reacted with R* and R*-X'

(X'= OTA, Br, I) in the presence of strong bases such as sodium hydride in
tetrahydrofuran, dioxan or DMF in the presence of a phase transfer catalyst such as TDA-
15 L Any other functionalization for phenol groups can be employed for introduction of
substituents R* and R*.
v The cyano group of 199 and, respectively, 200 is hydrolyzed under acidic
conditions, e.g. with 25% aqueous hydrochloric acid in a suitable solvent such as dioxane
at an elevated temperature, conveniently at about 100° C.
20 vi: The phthalimide group is cleaved, conveniently by hydrazinolysis, e.g. with
hydrazine hydrate in suitable solvent such as ethanol.
Vvii; The free amino group is conveniently protected with reagents such as 9-
fluorenylmethoxcarbonyl chloride or 9-fluorenylmethoxcarbonyl succinimide using a
base such as sodium carbonate or triethylamine in suitable solvent or mixture of solvents

25 such as dioxane and water, or dichloromethane to yield 201 and, respectively, 202.
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benzyl oxycar bonyl chloride or succinimde in a suitable solvent such as

di oxane in the presence of a base such as aqueous sodi um hydr oxi de.

SUBSTI TUTWwEMAEET000 RULE 26) WO 03/ 054000 PCT/ EPO1/ 14528 11pt'vEPOThes2s
carboxylic acid group is esterified, pseferably with DBU and net hyl i odide
in DVF to yield 204. vi: Regioselective bromnation of 203 is perforned
preferably with bromine in acetic acid and dichloronethane. In a simlar
fashion RA1 = NO2 can be introduced by treatment 5 with HNO3 in acetic
acid and R4%@g%%4yPht by treatnment w th hydroxynet hyl phthalimde in H2S04.
vii: The amno group is conveniently Cbz-protected wth reagents such as
benzyl oxycar bonyl chhﬁ?ide or succinimde in a _gyitable solvent such as

di oxane in pres base sych as aqueous jsodi um hydroxi de. 10 viii

The carboxylic a ‘ is esterified, p =rabT /W th DBU and net hyl
i odide in DwMeO )

: Z05%0Mb X: Introﬁp oer al kyl, substituted
| ower al kyl and arlyl substituents (R4) g (ﬁﬁﬂ?and R42) for 204,
conveni ently by “pal 1188 un{BPt cat al yzedic@aT | e203( wnHle, J.K  Angew. Chem
1986, 68, 504) and Suzuki- coupliitwwgs (Ch-e, T.;LNIjaura, N.; Suzuki, A J.

15 Org. Chenz. 1993, 758, 2201y —Any other—funct| gpg4 i zation known for aryl
brom des can be enplfoyed for introduction of sybstituents R4' and R42. x:
Renoval of the Cbz-gRoup, e.g. by hydrogenatiopsusing H2 and a catal yst
such as pal | Beli s ON rdval in a suigable sflvent such as ethanol, DW
and et hyl acet at rolysis of the Jf oop, conveni ently under
aci di ¢ condi Me@nsy €0g. YW ic acid in a

sui tabl e sob%ggb uch a P | enperature, preferably at
about 100 CoXIi TR¥ int di ate fr &eO8® nozesci d NHBhzed i s conveniently
protected with reagepts such as 9-fluorenyl mef hoxcarbonyl chloride or

9-f | uor enyl net hoxcar p&aYl succini mide using al hase such as sodi um
carbonate or triethytamne in a suitable solvepnt or m xture of 25 solvents
such as di oxane and water, or dichloronethane to yield 206 and 207.

Tenpl at es(d) gan be prepareg according to D. @techt, U Bohdal, C
Lehmann, P. R K Ml | eR*\ Tetr ahedcon 1995, 51, 10883; D.

P C
Obrecht, C. Abr [torfer, U Bohdg A.
MeO OMe MeQO

HOOC 206 NHFmoc HOOC

O

5 1 The cyano group of 199 is hydrolyzed, conveniently under acidic conditions, e.g. with
25% aqueous hydrochloric acid in a suitable solvent such as dioxane at an elevated
temperature, e.g. at about 100° C.

ii: The phthalimide group of the intermediate is cleaved, conveniently by hydrazinolysis,
¢.g. with hydrazine hydrate in a suitable solvent such as ethanol to yield 203.

0 iii: Double ortho- bromination of 203 is performed preferably with excess bromine in
acetic acid and dichloromethane. In a similar fashion R* = R* = NO, can be introduced
by treatment with HNO; in acetic acid and R*' = R* = CH,-NPht by treatment with
hydroxymethyl phthalimide in H,SO,. Any other functionalization by electrophilic
aromatic substitution can be employed for introduction of substituents R*! and R%2.

5 v The amino group is protected, conveniently Cbz-protected, with reagents such as
benzyloxycarbonyl chloride or succinimide in a suitable solvent such as dioxane in the

presence of a base such as aqueous sodium hydroxide.

SUBSTITUTE SHEET (RULE 26)



Gieder, M Kleber, P. Pfyffer, K Miller, Helv. Chirp. Acta 1996, 79,
1315-1337. 30 Tenplates (el) and (e2): See R Mieller, L. Revesz,

Tet r ahedr wo ¢3a1520001994, 35, 4091; H -G Lubell, W D. Lubmtt/grod/145389.
Chem 1996, 61, 9437; L. Col onbo, M ©O#G acono, G Papeo, 0. Carugo, C.
Scol astico, L. Manzoni, Tetrahedron Lett. 1994, 35, 4031. SUBSTI TUTE SHEET
(RULE 26) WO 03/054000 PCT/EPO1/14528 115 Tenplates (e3): See S.

Hanessi an, B Rore,cashoxylimaci groBp tasigrifiddbgtefefdbB it BBY-and Syl 1&31(1613 97.

Te Iates( m-5§ nessi an, G MNaughton-Smth, Bioorg. Med. Chem
Letrr{) 1996, ng @l‘}éd%&c?'errpl ates (f): See T.P. Curran, P. M MEnay,

Tet r ahedr on Viet t .RepBoeecti36 brof@ibtidDer.203 Ferifbrated profdibly &ﬁgbllamngru@g@ggg g, C

bi nson Chem Acta
1005, 70, 1658 TAREERAEng e Al i€~ R Wradiedey o Chem
1996, 10 6ithdiN@; Brddtic a?ﬁémpdl B.‘fle@Hz(Iﬁl)ht bipeeatGentdathligadayhethyt- Bl anchard, L.
B. Stanf or d,xRa1iMae RPAT M D. Gim T. M Jenson, H R Rodriguez,
1

Tet r ahedr on Lett 994’ §5 ' 7513-7516. 15 Tenpl at es (|I) See J. A Robl,
D. S. Karand¥ski Thyemivio gremdsiconTasiontih@birmntctted tvith 198nis dach 2673- 758.

Bi obr g, Ned By iyt ithgs b  Balif s et Seh P giRing 4): Sew L
M Si npki ns Pregencaof Fesise suclvies fuedds palwshyidroxile. E. Ryono, J. Stevenson, C.-Q
Sump E. W Rgfri hhQear Q)xggc aJ@A%r@{fbe \é\%%féﬂﬁea/lpre%ra gmagaﬁ](gl nﬁrﬂle%@gg)deSO 5
Schaeffer, N._C Tr I!ﬂpf strac er lates (K): See D. Benlshai,
Meeting, ChithM& oyiekd 206D 064 (1995). .5 Tenp LE 1)  SemE & von
i R 0, S, P L] i |
205 and (R* and R™) for 204, conveniently by palladium(0)- catalyzed Stille- (Stille, J.K.
Angew. Chem.1986, 68, 504) and Suzuki- couplings (Oh-e, T.; Mijaura, N.; Suzuki, A. J.
15 Org. Chem. 1993, 58, 2201). Any other functionalization known for aryl bromides can be
employed for introduction of substituents R*! and R*.
X: Removal of the Cbz-group, e.g. by hydrogenation using H, and a catalyst such as
palladium on charcoal in a suitable solvent such as ethanol, DMF and ethyl acetate.
Xi: Hydrolysis of the ester group, conveniently under acidic conditions, e.g. with
20 25% aqueous hydrochloric acid in a suitable solvent such as dioxane at an elevated
temperature, preferably at about 100° C.
Xii: The intermediate free amino acid formed is conveniently protected with reagents
such as 9-fluorenylmethoxcarbonyl chloride or 9-fluorenylmethoxcarbonyl succinimide
using a base such as sodium carbonate or triethylamine in a suitable solvent or mixture of

25 solvents such as dioxane and water, or dichloromethane to yield 206 and 207.

Templates(d) can be prepared according to D. Obrecht, U. Bohdal, C. Lehmann, P. Schénholzer,
K. Miiller, Tetrahedron 1995, 51, 10883; D. Obrecht, C. Abrecht, M. Altorfer, U. Bohdal, A.
Grieder, M. Kleber, P. Pfyffer, K. Miiller, Helv. Chim. Acta 1996, 79, 1315-1337.

30
Templates (el) and (e2): See R. Mueller, L. Revesz, Tetrakedron Lett. 1994, 35, 4091; H.-G.
Lubell, W. D. Lubell, J. Org. Chem. 1996, 61, 9437: L. Colombo, M. DiGiacomo, G. Papeo, O.
Carugo, C. Scolastico, L. Manzoni, Tetrahedron Lett. 1994, 35, 4031.
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Tenpl ates (m: See R Gonzal ez-Muniz, M J. Dom nguez, M T. Garci a-Lopez,
Tetrahedron 1992, 48,5191-5198. SUBSTI TUTE SHEET (RULE 26) WD 03/ 054000
PCT/ EPOL/ WAb@R)540086 Tenpl ates (n): See F. Esser, A. Carpy,pdi/Emniieszs M
K(err)ppen, K -H Pook, Int. J. Pept.11Res. 1995, 45, 540-546. Tenpl ates
(o): See N. De la Figuera, I. Alkorta, T. Garcia-Lopez, R Herranz, R
Gonzal ez- 5 Muni z, Tetrahedron 1995, 51, 7841. Tenplates (p): See U.

S| oncy nERBlate (3K Sech dlanessizn, B. Ra@amiA. [Leoui Miodrg. A&l Chew. oy, 1994 Bemgon, K. D.
Moeller, G R Marshall, J. Og. Chem 1996, 61, 1198-1204. 10 Medi caments
containing a 13-hairpin mnetis of general fornula I, a solvate or a salt

t her eof Tegiplates(¢4k Sk § fapbjsinot 6. MEN4ughtopSedtBIRiod-p\IEa, (Mo, 138, 1966,3, Pr ocess for
t he manygacture of such nedi canents which conprises bringing one or nore
of said conpounds and, where desired, one or nore additional

t hePapeutical |y val uabl e substances into a gal enical dosage form 15 For

t he conmtefBlat : engi VG A il ] nes b o, treatment with
pr ot ease ?nhe?E)? Esgfz@ ‘E:ﬁ{e)d% %'é\-dhal rnﬁ“ #e%a%%fqni§%gﬁg?’f#é§??%@ﬁti on can be

adm ni stered singly, as mxtures of several (3-hairpin mnetics, in

combi NGkeingRieMd il pi fh.Rf gt.ease z S i n conpi nati on
with ot herﬁﬁ %%Fﬁg?gﬁﬂbgﬁ § g@%"?\}g Baeé"éﬁtl?g 1%%2‘9‘2‘%/%%%-&{%‘%5% ics of the
i nvent i -ciEe 1985,dn 58896@4; &d HpBim,20P dumos, JaB. Genasmim ce Okd. Cabm.A99§0si ti ons.
Theodogaxasabifshe active substance, that is, a conpound of fornula I, can
vary within wide limts and wll, of course, be fitted to the individual
requirenments in each particular case. In general, in the case of oral or
par ent gem@platef Q: X 8NR it 0 us inistration a
Gosage o ae B R RS . SRR E B ne S G ™. gy
shoul dMbéersphHoRrRodriguszoFetngdedron Lera 19940 AS BB 1Gpper |init just given can
al so be increased or 25 |owered, when this is shown to be indicated.

Phar maceuti cal conpositions conprising (3-hairpin peptidom netics of the

i nvent L oRPIAES/ (IheSee dathy Rokb D S elilartnyeviskiaMs Mo Asee drfeenbddonal etnioos g 77di ssol vi ng,
granul a4g. ng, coated tablet making, |evigating, emulsifying, encapsulating,
entrappi ng or |lyophilizing processes. Pharmaceutical 30 conpositions may be
formul ated in conventional manner using one or nore physiologically

accept ahfat6a2)i RE T, P.Hk T.-BXEL B ENiS,,Q" illigries which facilitate
pr ocesiein‘n?;1 ﬁfm?he act i velm(%g%g-e S T-BEL B £61%0u G A Fynn, Bloorg Mg\‘@ Chiem.

92, 2, 579.

20
Templates (i3) and (i4): See L. M. Simpkins, J. A. Robl, M. P. Cimarusti, D. E. Ryono, J.
Stevenson, C.-Q. Sun, E. W. Petrillo, D. S. Karanewski, M. M. Asaad, J. E. Bird, T. R. Schaeffer,
N. C. Trippodo, Abstracts of papers, 210" Am. Chem. Soc Meeting, Chicago, 111, MEDI 064
(1995).

'S
Templates (k): See D. Benlshai, A. R. McMurray, Tetrahedron 1993, 49, 6399.
Templates (I): See E. G. von Roedern, H. Kessler, Angew. Chem. Int. Ed. Engl. 1994, 33, 687-
689.

0

Templates (m): See R. Gonzalez-Muniz, M. J. Dominguez, M. T. Garcia-Lopez, Tetrahedron
1992, 48, 5191-5198.
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hai rpi n peptidom netics into preparations which can be used

phar maceutically. Proper formulation depends upon the nethod of

adm ni st r wto @mwsedwosen. SUBSTI TUTE SHEET (RULE 26) WO 03/ 054G0©0r01/14528

PCT/ EPO1/ 14528 117 Systemi c fornul atiténs i ncl ude those designed for

adm nistration by injection, e.g. subcutaneous, intravenous,

intra cular, jntratheca r intraperitoneal injection, as well as those
desi ggger?pé%es (fd' Eﬁ%]g'eg:gﬁeé’l A Ct%fpingn%%%éﬂ- Koppeg| Kol Rogk.Hvnd RepiaBes 1995t r at i on.
5 For 14y, é4xr-$4ns, the (3-hairpin peptidom netics of the invention may be
formul ated in aqueous solutions, preferably in physiologically conpatible
buffers such as H nk's solution, R nger's solution, or physiological

sal i neq“_f?nfpﬂaeafsi(g -be- Nadbait thm/arﬂ,ﬁyﬁmﬂi, gl Ga&ﬁ&mﬂb.?kpﬁé&ra?ﬂ,% fct§>n h as

suspen iz r dispersing agents. ernatively, e
(3-hairpﬁﬁaggﬁ?fggﬁi#ggﬁzgggg the invention may be in powder formfor
conbination with a suitable vehicle, e.g., sterile 10 pyrogen-free water,

bef ore JLr cosal i ni stration, penetrants appropriate to the
barri erﬂt laﬁéeg?@é%er?ea[g't %W%ﬂﬁggléhﬁﬁmf%g Gospilien Ml Sryts, IR-rig\Bwnson, Khe art.
15 For IdpMdelleni@hi Ri Morsktll HQrgtdiemcompeound®saans be readily formul ated by
conbining the active 13- hairpin peptidom netics of the invention with
phayymaceutically acceptable carriers well known in the art. Such carriers
enabl e : - hai rpi.n tidom nmetigs of the invention to be formul ated as
t abl et s&I &S“.af“?%t? C‘H‘P%‘EB%E ,ER‘@BB% Bydis 0? ﬁ?ﬁ‘ﬁﬁahéﬁn‘&éi 52 sobsate 95 § selcthereofiaes
suspendikewise efjets of i@ présetlinve@Rsas iOMNpro&ss Br BRMGMh R oPSich FHEGL Sk FOr or al
ers, capsules and 20 tablets,

formul a;i. ons_such, as,. for exanpl e, powd ]

sui t ab?’sehwglfganlilseeﬁ punging.qng gEmpre of é%l‘%g@t?ewdéén% uWlsredesisade pneps mogect ose,

sucr os edditiemhthtrepeutically valosti subktancesinloll @ARAicAIRRRE BHhONS such as mai ze
stqﬁch, wheat starch, rice starch, potato starch, gelatin, gumtragacanth,
met hyl cel |l ul ose, hydroxypropyl net hyl cellul ose, sodium

car box ¥rethhiydntrel dripkaysationafialfioen Pinésy vindidbleYd fr@khchOREh HidMRde bl kAt | ng
agents;J%nq bLndLng ad ents. |f desired, desintegrating agents naybe added,
such a® TRIRLLPPYAS F ths SnvgRiop ¢ithba adyrinisierpdisaly as midures ofseveiayBriiaipiaci d or a

sal t t hemeis, in ssiin@n 9 iother @hiBitA8bSprotbdse 885 L in cé&diﬁa@iog%ﬁgﬁelj orns nay
be suggﬁ-coated or enteric-coated using standard techniques. For oral

l'i qui d prehielly active emtsabhe Fopirpinaimsties, of edmnentiineas be slnixistesd aad
sohoit | ent.as BhHriadRlifeal SRloLiBER k3l | LRathNgLude wat er,
glycolggpég S, aIcoﬁo[s}#gt%?'Fﬁ%ggg%ﬁﬂ%i?%%Tg%%%?ﬁﬂﬁuﬁgagagﬁFégop

pr eser VAP d<an ¥ap Stithyvidemitsandlliaf eoursekles fittey thibe mdivetial rBorirehige al
adm ni sidacH padiivulal Bie ORIRRSN, tid BB ARYf ake p&t@ﬁetfaf? ?d?]e)g)afmptle? l31'tr'i’i%esnbusl &2enges,

etc. fornmulated . == |
subcutaneous, administration a dosage of about 0.1-29mg/kg, preferably of about 0.5-5mg/ke, per

day should be appropriate for adults, although the upper limit just given can also be increased or

25  lowered, when this is shown to be indicated.

Pharmaceutical compositions comprising B-hairpin peptidomimetics of the invention may be
manufactured by means of conventional mixing, dissolving, granulating, coated tablet-making,
levigating, emulsifying, encapsulating, entrapping or lyophilizing processes. Pharmaceutical

30 compositions may be formulated in conventional manner using one or more physiologically
acceptable carriers, diluents, excipients or auxilliaries which facilitate processing of the active -
hairpin peptidomimetics into preparations which can be used pharmaceutically. Proper

formulation depends upon the method of administration chosen.
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as usual . SUBSTI TUTE SHEET (RULE 26) WD 03/ 054000 PCT/EPO1/ 14528 118 For
adm ni stration by inhalation, the (err)-hairpin pephoormmetics of the

i nventi onway @/ewveni ently delivered in form of an aeor osaT/BREnAays28r om
pressurized packs or a nebulizer, w th7the use of a suitable propellant,
e.g. dichlorodifluoromethane, trichlorofluronethane, carbon di oxi de or
anot her suitable gas. In the case of a pressurized aerosol the dose unit
may be 8steminforradatiops Bclydothpsti desjgred farledministratitel iyvigiectmneg. sutectasawny) Nt .
Capsul egyaREuSE 3htdnl ' : ' n.i nhal.er .or
insufflator may %éﬁ lg%g%ﬂﬁgar?tge %%gﬁgﬁéﬁ%tﬁghgﬁjﬁéc{)%gérsmrﬁl 1)% 5 g’f)setcﬁeség?eg?%rai rpin
pept i dofignadsrina sirapsmudesal aigleon pilownamafininistdtioabl e powder base such as | actose
or starch. The conpounds nay al so be formulated in rectal or vagi nal

conposi tions such as suppositories 10 together with appropriate

supposi Fainecorsethe Bthehpiapeptslomimdtios ¢fdlre ipyentiorthsay o fpoadatedim aquenusaddi ti on to
the forgulatd I . Vi hai DN _peptigdom metics of the
inventionTnayﬁgeggﬁﬁéb?%%%ﬁ#%%&g&ﬁgxggégﬁﬂ%$g%%¥%$%88@?E§hgﬁgrgng acting

f or mul atoluding opplyysiolegicakkaling iffer. de iwjutiompiapn pangetin Gmmgletoyy agsubswb aneous| y or

i ntranmu Of . |0t & ula i njection, .For t manuf act ure of
such de%gé%h%ﬁ%%93?1%%1}1%%%&/?%%%%@%%e}l{s),l %%%‘B%gﬁéf}ﬁ '?F&?lfp&peggg%@enﬁs enti on
may be thommentien mey i intposdertfatn for pohbprion witlos stityble epttidbjiec. watieri al s (e. g. as
an ., emul si on.in_an eptable oil) or ion exchange resins, or as sparingly
solﬂ%leps%ﬁ?g?evﬁméﬁggeﬂgﬁ, ot her pharnmaceutical delivery systens may be
enpl oyed such as |iposones and 20 enul sions well known in the art. Certain
or gani | vent s _.such .as..di net hyl.sul f oxi.d | SO. be enpl oyed,.

Addi ti 8‘?{’3?’?%??’“?‘1%1 a?‘?ﬁ lsg’iaP%?’ Henﬁg%?t? FRIPHLE fodhe GPrigd bs PRBER T 8 Mpe

del i vertbelfousilaipnas ksuvstiaitheett- r el ease system such as sem perneabl e nmatrices
of solid polyners containing the therapeutic agent. Various

sust ai ned-rel ease nmateri als have been established and are well known by

t hose sKdr btabainiimisttabion, alid confpuaidaicaed readilefosaulaadp By t@sbininy thedepepdi ng on
their chem cal. nature, 25 release.the conpounds for_a few ks up to over
100 day S pEgRIRRIT GOt RemEERT i PREOUr B o Ao SHPBIOL CORo%E Bbi | (y  of
t he t hethage8tdncargRrthabladdiptiagpialpegidoinetices theahvatiod Ribe fatmalitediazat i on  may
be enpl oyed. . t he (3-hairpi.n pepdi dom netics of the ipvention may contain
char ged®?'&% Pﬁé‘sedar?ge?%éasps‘gﬁ% E‘E‘é’tds’ S%E’le?su EEeS, FISEFRFionS Cif-ntoT IBRESIRIscr i bed

f or nul adfia@iigenttd bé treRed) BESITbrnatipALRE S0t dx@RbleypovaleReRbaMsandal t's.

Phar maceuyt.i cal accept ab Its tend to be npre sol uble in agueous and
ot Iér tﬁfﬁ%ﬁ’ 'Flefa%%w s l"ﬁlé‘ﬁe ﬁ\?"és PR 2SBEA R SHB138 [af1gse PusEospdammitel pRe

sorbitol; cellulose preparations such as maize starch, wheat starch, rice starch, potato starch,
gelatin, gum tragacanth, methyl cellulose, hydroxypropylmethyl cellulose, sodium
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP); granulating agents; and binding
agents. If desired, desintegrating agents may be added, such as cross-linked

25  polyvinylpyrrolidones, agar, or alginic acid or a salt thereof, such as sodium alginate. If desired,

solid dosage forms may be sugar-coated or enteric-coated using standard techniques.
For oral liquid preparations such as, for example, suspensions, elixirs and solutions, suitable
carriers, excipients or diluents include water, glycols, oils, alcohols, etc. In addition, flavoring

30  agents, preservatives, coloring agents and the like may be added.

For buccal administration, the composition may take the form of tablets, lozenges, etc. formulated

as usual.
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SUBSTI TUTE SHEET (RULE 26) WO 03/ 054000 PCT/ EP01/14528 119 The (3-hairpin
peptidom netics of the invention, or conpositions thereof, will generally
be used wo@msavwunt effective to achieve the intended puquemi/1ki2gis to
be understood that the amount used wiiBl depend on a particul ar
application. 5 For use to treat or prevent di seases anenable to treatnent

wth pr . halr neti.cs of the invention,
or conpfgg?oﬁglﬁ{rﬂ{&h %#' i3 1§1t’loar‘@le JRIRRLE t‘éﬂ"lﬁf‘%@%%g’?n iBeEnfipn are conyepigiut i cal |y
ef f ect idgkvesadon firm oByn tdomselppnay froml dragsiefzb@dcki@ a aBMUkREr, Wh Bk ofan anount

effecti r or amnelior te treat or prevent
di seaséis{?abie%r%g&{t £ %rc 0 %’82@"% %t%"g{%%"meﬂgtt it e}tﬂwt@r@r apeutically
ef f ect iapetheswitable gas Iwisk baswiof hpmsshhmdeerpaﬁt}telde@ ukf) n@Y bt BESEiskiLl| ed in the
art 5 espR&i £ det a di s re provi ed herein. Initial
dosage? carltr?éa;% ‘?s/atlz)‘legoex%{%%\lanrlﬁ ned” ?ucl)lmélaﬁsmes\%&?ﬂlé ‘ig ‘E;g s RfnEDr Wedlel s, usi ng
t echni quédalet dransutifaer wey be fomaulatell Rortdising pow@ﬂlﬁWHJ&hﬁﬂﬂi nary skills in

th t rat h based I
Ca 16" EHd CE PR (A Mot S aesor molunl 1y t o pr ovi de

pI asma | evel s of the (3 ha| rp| n peptidom netics of the invention which are
suffic iC tic eff Usual patient, dosages for
adm ni lsIﬁ ?gtnlgl%ﬁﬁ% :'y%isgg |°5rﬁu?t% ggre%{?lc?ﬁtv%ﬁﬂ‘?fgfon@oi“‘?)‘i“?g“}l%b‘?scfégpommﬁ‘ﬁ%f erably

f r dfn abugatherOvith apprODmthdpgésutaxw baddastichpe tidcos bitley orfifee glybarRlegser um | evel s may
be 20 achieved by adm nistering nmultiple doses each day. The anount of
R-hairpin peptidomnetics admnistered will, of course, be dependent on the
subj ecfn 4iditioy td theﬁirmdtatmmrdeﬁdﬂﬁec‘sptbwe@ly, Fhe\Iliathib peptlIBmERARE bithe Of the
affllctlo t he ni stration_an he judgenment of the

prescri anﬁfgnamfﬁfv‘aﬁ%@gwm% tlpg}epafé“?qte\?%bgﬁe Peelymftigetaydedose of the

1 3- hai aqmmlsmpmydﬁmﬂfmmmg desoutahemly Bemehiusshlhdy) opﬁﬁiﬁhﬂﬁu&t}ﬁ{ apeutic
toxicity. Toxicity of the (3-hairpin

fit t hout . causi_n stanti al

Bf i dB’#ﬁ% gt}fs theymaniize "n HE SRotsspaTaHorshe Brbaigét repii qmealew ofthandard 30
phar nmagetttiof alay pé QERalee With BuifBlelpof kit 688 dRbhdBIRRI b m%l pimals, e.g.,
by deterrp ni n t he ngerr (the dose lethal to 50% of the popul ation) or
the LOFBHFPL R é‘c‘iTBté P’e)tcﬁéﬂn PN BT Of HePpHsisablemlts. The dose ratio
between toxic and therapeutic effect is the therapeutic index. Conpounds
whi ch i.bit h| t herapeut.ic indices are preferred. The data obtained
from t]ﬁleég ’Clgré|0 hc& apﬂarcgutggléi;bgery systems may be employed such as liposomes and

20 emulsions well known in the art. Certain organic solvents such as dimethylsulfoxide also may be

employed. Additionally, the B-hairpin peptidomimetics of the invention may be delivered using a
sustained-release system, such as semipermeable matrices of solid polymers containing the
therapeutic agent. Various sustained-release materials have been established and are well known
by those skilled in the art. Sustained-release capsules may, depending on their chemical nature,

15 release the compounds for a few weeks up to over 100 days. Depending on the chemical nature

and the biological stability of the therapeutic agent, additional strategies for protein stabilization
may be employed.

As the B-hairpin pepdidomimetics of the invention may contain charged residues, they may be
30 included in any of the above-described formulations as free bases or as pharmaceutically
acceptable salts. Pharmaceutically acceptable salts tend to be more soluble in aqueous and other

protic solvents than are the corresponding free base forms.
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and ani mal studies can be used in fornulating a dosage range that is not
toxic for use in humans. SUBSTI TUTE SHEET (RULE 26) WO 03/ 054000

PCT/ EPOL/ %4b@®540080 The dosage of the (3-hairpin peptidompraEyErs/ 1e$28t he
invention lies preferably within a range of circulating concentrations
that include the effective dose with little or no toxicity. The dosage nmay
vary w thin the range dependi ng upon the dosage form enployed and the route
of  adribniBstirpinipeptidatithétce df thd ingentinm cdr chmpasitlont therkof, WilUgee@lly &dkdi st rati on

and do 5.t he indivi . physician in view of the

pat i ent§ Es&%l?)m@%f?egﬁve(em aeftiov te mtﬁ‘?dr%gpurg?se:]:t ?Sq‘ié‘?@‘feﬁ?o H’ﬂf@e MRt macol ogi cal
Basi s OISedTWu@rdammdbnemm@ldarabphqandn). Conpounds of fornmula | containing a
free thiol group, i.e. compounds containing as R2-R6, R$- R, Rl2, R 3,
R5-R9, R2’ R29, R33 or R64 a residue of the formula

- (CHR2) FeOkR(®trea) §>I(1&W6)18R§eﬁsds amuable fo tréhﬁndr?’ﬁl@_ith §ro:.jiasd31ﬁlﬁlb1%§s gnﬂmmubinzgdbon

ol d- coat. nt eracti ons t I gands can be determ ne y
grgreans g;g& lg?lélmg%o%&cozmeéﬁvegh?r}’ BE@HBP%\%%#GF‘?«% 8??%‘ REITSERYT agplisddhg or  anal ysi s
(cf. Mtherdpewtaslhy effectite ahawhe By érthpRitidallyfeiffstibe ambutthis méARt b ardoﬂntB| ot echnol .

1998, 7-101 i n Bi ot echnol .
2000, 1%&“3‘2(6 Bﬁ”)'“ehang@?ﬁ?@?ﬁ“@?@%ﬁ&%@%ﬂ%@#@@&eﬁ@ Telefef kPO 1/ 14528
121 Therdtakd @Wntgg DEscaniphiim dfbkhe&pélﬁlbﬂlytdﬂiecﬂve‘dmﬂﬁﬁt@@\iv?lmﬁﬂ?ﬁ fhe gﬁia@ihés Put are
nOtIOI nt ?{%i&%%(hlgd n t%(art Ie%psegla COpewof}il%B%ﬁ\Q%%/(P?C}i&efp%v i hag, 200revi atl ons

are used €se ed pefianet hyl ur ouni um

hexafl uorophosphate 5 (Knorr et al. Tetrahedron Lett. 1989, 30, 1927- 1930|)
o} zol e..DEA i sopr | et h | am ne. HOAT: 7-aza-

- hydr oxy Jeiﬁg% i |cg§gl% b nfffr?mén gv%‘g %SIgr?“ér%llnéOdF S, using techniques

-yl) - Nt1Nt:NbWhlllmmwmleatdnybuebavmgwrduhwy(&ﬁlnamﬂﬁph@smbadaeﬂy&@inﬁ‘z‘ér pino et al.

Tetrah 227 81) Exanples 1. Peptide synthesis 15
Coupl i Egﬁgﬁtr%tﬁogt?l ES SB?SS 8¢ gléirzného acid residue

Dosage amount and interval may be adjusted individually to provide plasma levels of the B-
hairpin peptidomimetics of the invention which are sufficient to maintain the therapeutic effect.
Usual patient dosages for administration by injection range from about 0.1-5mg/kg/day,
preferably from about 0.5 to 1 mg/kg/day. Therapeutically effective serum levels may be

20  achieved by administering multiple doses each day.

The amount of 3-hairpin peptidomimetics administered will, of course, be dependent on the
subject being treated, on the subject’s weight, the severity of the affliction, the manner of
administration and the judgement of the prescribing physician.

25
Normally, a therapeutically effective dose of the B-hairpin peptidomimetics described herein will

provide therapeutic benefit without causing substantial toxicity.

Toxicity of the B-hairpin peptidomimetics of the invention herein can be determined by standard
30  pharmaceutical procedures in cell cultures or experimental animals, e.g., by determining the LDsg
(the dose lethal to 50% of the population) or the LD (the dose lethal to 100% of the population).
The dose ratio between toxic and therapeutic effect is the therapeutic index. Compounds which
exhibit high therapeutic indices are preferred. The data obtained from these cell culture assays

and animal studies can be used in formulating a dosage range that is not toxic for use in humans.
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0.5 g of 2-chlorotritylchloride resin (Barlos et al. Tetrahedron Lett.
1989, 30, 3943-3946) (0.83 mwl/g, 0.415 nmmol) was filled into a dried
fl ask. Thwoemsmosas suspended in CH2CI2 (2.5 nl) 2?0 and mi/Epmed4s20 swel |
at room tenperature under constant stizoring. The resin was treated with
0.415 mwol (leq) of the first suitably protected am no acid residue (see
bel ow) and 284 Al (4eq) of diisopropylethylamne (DIEA) in CH2A 2 (2.5

m ), thehedoxdgt! 6ﬁha\g$lals,hﬁis@ﬁdahn%5& Jf@{e isentidh 1Y bREraHMPHIRA 2 BRESoft he
pre-swol.len resin and stirre C.for 18 hours. The resin col our

chang e&‘ﬁcbla‘b‘lﬁcﬁP@n%’&nﬁ fhat lg‘ii‘il%ﬂi‘ecﬁ*ffef;té’ﬁ'&i)ﬁ‘?é?ﬁt}vﬁ'ﬂq FiodericityhEherdosden was washed
ext ensing vary HittiiCH2 Einge ddfefdhDlJoh the dl;Za/ga foki efabGdPandMrould2 C12; Et 20, 3

times eq and drie uum for hours. Loading was typically

0.6-0.7 m\%?t?aao’*r‘r’fﬂlz?cg P’H%Wﬁ*gfoﬁ? RCE ?feaéinﬁgst%@%arﬂrd@ﬁea%ée chosen by

Fnoa- Sahé m&ad&xqahysixﬁmlﬁ iview df&l’idﬁan@ﬂd corkiiA (06,2 BhbDat 1o1sytr-ggin. O

SUBSTI TUTE SHEET fg %{2 03(/&8 4000 PCT/ EPO1/ 14528 122 '1.1. Procedure
S8 8F Phespewis

1 The rREg g -Rd)a Syro- peptide synthesi zer
(NUItisyntech) using 24 to 96 reaction vessels. In each vessel was pl aced

ht, o esi n bef pre | oadi n 5 of the ahove resi The
foI I owi %&%@P*@H’I@ﬁif%&‘w& BT Gl & ? gg &H‘G‘p‘(“,’é‘flf' FLpIyRg as Rﬁ@ﬁReagent
Ti rSTe | ICHREL RS, M?é&h"’(y Rﬁd{‘zf&\géﬂ dr P(gl\%lailade)oéa‘le_)forhulﬁ -(CHZ),&CQW)SEM%{ZTwﬁ&d SW§| 13 1
X m 56 0 per I n X n X mn
squity, W, S e amab bR £0REcobisd Vgt P Misrar O YA T EEBdsFeRbE | DI EA 1 x
120 m nietertfinEMNy, mendS bf the 30-cA118d $rfack Iﬁ&d&al%soﬂml{sm) blbgaﬁsoeﬁkﬂlﬁlfs (dthe.
synt hesﬁll a)sh::filéf “Fowrﬂar and R%I Igf[s)l?erBCJrrOOpm m 1otec@mglt 9%8t£(?) 9’87(:{01 an IQLalr{llcno aci d.

and D.G. Myszka, Curr. Opin. in Biotechnol. 2000, /17, 54-61).
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20 Cl eavage of the fully protected peptide fragnent After conpletion of the
synthesis, the resin was suspended in | m (0.39 mwl) of 1% TFA in CH2Cl12
(v/iv) forwdoesoswioes, filtered and the filtrate was neutr alpczeePonirsszs! n
(1.17 mwol, 3 eq.) of 25 20% DI EA i m2€H2C12 (v/v). This procedure was
repeated twice to ensure conpletion of the cleavage. The filtrate was

evapor .drynes n roduct was fully deprotected to be analyzed
by revziﬁhggd%ﬁ%{%m% ﬁg%a&gﬁe %I%ﬁtm‘w’%ﬁp?t@} bift pig natiptepded teljmivits t he | i near
pept i decopsymanyesiy STheJollo@yind dbbaeyiatithsafe dséwinltﬁdg@g{an%i%g;i de 100 ng of the
fully protected linear peptide were dissolved in (9 mM, conc. 10

ng/m). Then 41.8 ngy (0.110 n\bl, 3 eq.) of HATU, 14.9 ng (0.110 nm\bl, 3
eq) of HEAL: hbmizdriadol-{-9l-684metSUBSTii/hExaSthbihotReleE 26) WO 03/ 054000

P_CT@EPQ&A&%&%@T%#%?W% !3’?-3%91%8%‘8%@0;” DMF (v/v) were added and the

m xture vortexe nd subsequently concentrated under
hi gh va&&Riml -h¥drexybesdottiseclvas partiti oned between CH(err)d (err) and

H20/ CHafg ¢ 948 . The CH2Cl 2 phase was evaporated to yield the fully
pr ot ect ed cg/gﬁrggyl%éel%l%@é‘g. 5 Deprotection and purification of the cyclic

pept i d&OAh &gy bhydropdpizotiezaddt ai ned was dissolved in 1 m of the cleavage

m Xt ur TR, N 9 rj i tic aci TEA) , 5% wat er and 2.5%
trii so‘gIrA gg& Sl P‘%ﬁg"n%%%"?e irﬁli&{%ﬁs%?ﬁée%@ﬁ’v@ﬁmw he’iéfuglioa}i*ﬂipl?ﬂte 20C for 2.5
hod? s &Aamelsedl. Teonbedon HetP9dnthe22Wa28)m The resi due was dissolved in a
solution of H2O acetic acid (75/25: v/iv) and the m xture extracted with

di -i sopropyl ether. The water phase was dried under vacuum and then the

pr oduc€xqyesf i ed by preparative reverse phase HPLC. After |yophilisation
products were obtained as a white powder and anal ysed by ESI-MS. The 15
anal yt ngbﬁ%hgggpri sing HPLC retension tines and ESI-Ms are shown in
table 1. "Exa es ex.1-11 (n=7) are shown in table 1. The peptides were
syht hesi zed starting with the amino acid at position P3 which was coupl ed

to theckeshdor: L I re. Fnoc-Ser(tBu)O- chlorotritylresin and
Frnoc- Al a@c%ljfor tri‘dtr%d%ag@%l%?aa TSR her e prepared as descri bed above. The

20 linear peptides were synthesized on solid support according to procedure
1in the gt)Pi-l:ﬂWof}lechloride resin (Barlos et al. Tetrahedron Lett. 1989, 30, 3943-3946) (0.83
mMol/g, 0.415 mmol) was filled into a dried flask. The resin was suspended in CH,Cl, (2.5 ml)
20 and allowed to swell at room temperature under constant stirring. The resin was treated with
0.415 mMol (1eq) of the first suitably protected amino acid residue (see below) and 284 pl (4eq)
of diisopropylethylamine (DIEA) in CH,Cl, (2.5 ml), the mixture was shaken at 25°C for 15
minutes, poured onto the pre-swollen resin and stirred at 25°C for 18 hours. The resin colour
changed to purple and the solution remained yellowish. The resin was washed extensively
'5  (CH,Cl, /MeOH/DIEA : 17/2/ 1; CH,Cl,, DMF; CH,Cl,; Et,0, 3 times each) and dried under
vacuum for 6 hours.
Loading was typically 0.6-0.7 mMol/g
The following preloaded resins were prepared: Fmoc-Ser(tBu)O-chlorotritylresin and

Fmoc-AlaO-chlorotritylresin.
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sequence: P4-P6-P7 -DPro-Pro-P1-P2-P3-resin, cleaved, cyclized, deprotected
and purified as indicated. Exanples ex.12 and 13 (n=7) are also shown in
table 1. Wueopspiondes were synt hesized starting 25 with ti@E/Eruines2sci d at
position P3 which was grafted to the nesin. Starting resin was Fnoc-
Ser(tBu)O-chlorotritylresin, which was prepared as descri bed above. The

| i near peptides were synthesized on solid support according to procedure 1
i n the FbPrenslwg Isequence: P4- P5- P6- P7- DPro-(A8' -1)-P1-P2-P3-resin (ex 12)
and, respectively, P4-P5-P6-P7-DPro-(A8"-1)-Pl-P2-P3- resin (ex. 13),
cleaved, cyclized, deprotected and purified as indicated. 30 Exanple ex. 14
(n=7) iEhestiihwsis was edrried but tsing a Sjre-meptidé dethweBes@milienitdafush@nt g with
t he ar‘g'6nrg g@i d at p%ﬁia&on Pg whi ch v&s grafted to the resin. Starting
resin was EHORVESFl BLSaen Verehyat Bladeg 004ug (veight ofihswesindreégsa fasdingy

descr i b thed»VE resi) Thk ifOIEAN i y@e% | Tl TUTE SHEET
(RULE 26) WD 03/054000 Pﬁc%ylggg%cti%cs @Qggﬁ%@g%grgdr%@%c%%di ng to
procedure 1 in the foll ow ng sequence: P4-P5-P6-P7-(cl-1)-P1-P2- P3-resin,
cl eavedsyepCy Rebgzpd, deprotegipd and purified as indicated. Building block
(cl-1) is described below. 5 Exanple ex.15 (n=11) is |ikew se shown in
table . The pepHdelaiash aghetsdmamal st arting with the i moacid at
positi@n PS5 whi cloMasvaaioapl@dnt 0 the resin. Starting resjncwas

mog- Sﬁr(tBu)O chlorotrityl resin, which was prepared as described above.

| i Mear pept i % “aRigersing ized on solid support acclordining to procedure

3 (seedbel ow)i n Divgr, ik owi ng sequence: P6- P7- P8- P9- P10-¢ 752’[‘&

DPr o- Pr.o- P1- P2- P3- P4- P5-resin, cleaved, cyclized, oxidized, crll'eprot ected and
puri fi ed as 10 i naTHEiEwe aisIndBME SHEET (RULE 26) WD 03/054000

PCT/ EPO1/ 14528 13%q gBbliel : Exanples ex. 1-15 Ex. Seq. |D Sequence

Tenpl ate RT bt ai neccj1 nmass Pl to P7 (ex. 1-14) (mn.) [MA]+ Pl to P11l (ex.
15) 1 SEQ I D NO I FR3PBY "Pro-Pro 13.39a) 931.63

15 +5 eq. DIEA 1 x 120 min.
6 DMF, wash 4 x 2 min.
7 CH,Cl,, wash (at the end of the synthesis) 3 x 2 min.

Steps 3 to 6 are repeated to add each amino-acid.
20

Cleavage of the fully protected peptide fragment

After completion of the synthesis, the resin was suspended in 1 ml (0.39 mMol) of 1% TFA in

CH,Cl, (w¥) for 3 minutes, filtered and the filirate was neutralized with 1ml (1.17 mMol, 3eq.) of
25 20% DIEA in CH,Cl, (v/4). This procedure was repeated twice to ensure completion of the

cleavage. The filtrate was evaporated to dryness and the product was fully deprotected to be

analyzed by reverse phase-HPLC (column C,5) to monitor the efficiency of the linear peptide
synthesis.

30 Cyclization of the linear peptide

100 mg of the fully protected linear peptide were dissolved in DMF (9 ml, conc. 10 mg/ml). Then
41.8 mg (0.110 mMol, 3 eq.) of HATU, 14.9 mg (0.110 mMol, 3 eq) of HOAt and 1 ml (0.584
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2 SEQID NO 2 AKSI PPl DPro-LPro 14.57 a) 901.8 3 SEQ ID NO 3 TASI PPl DPro-
Pro 14.28 a) 874.06 4 SEQ ID NO 4 TKAIPPI DPro LPro 13.97 a) 915.79 5 SEQ
| D NO S TiK®ARBRIs4dpPro LPro 12.71 a) 889.64 6 SEQ ID NO 6 THS/émh/10280- LPro
14.40 a) 905.8 7 SEQ ID NO 7 TKSI PAI12BPro-LPro 13.44 a) 905.72 8 SEQ ID
NO 8 TKSI PPA DProLPro 11.83 a) 889.7 9 SEQID NG9 TYSIPPI DProLPro 15.99
a) 966.7 10 SEQ ID NO 10 TWBI PPl DPro-LPro 17.32 a) 989.7 11 SEQ ID NG 11
TFSI PPImivph) Qf 1096 BIEWiHOZ\/IE.XV/Q%I@add@mﬁE@ thiktuNQrot2xeBBLPRI fol M puA81- 1 11. 28

103 \B A8 AL 12 044 3 SEQ ID
b 14 PRETE %ﬁ? %R @%glﬁ?g@ ‘J§° e i b iSls e e gy o Cor 6
16. 07 apd E&@WCI&)@OM&@) @hqeﬂafdmhmwegreaajmtemo ﬁ%mﬂwlﬁa@m@ 1% CF3COOH
for RicpepfRN 50% MCN H2O + 0.1 % CF3CO0H over 15 min. and 50-100%

I\/bCN/ H2O +°0.1 % CF3COOH over 4 min. 5 b) VWydac C 18-colum; gradient:
5-60% McCN H20 + 0. 1% CF3COOH over 20 min. c) Nd: not determ ned SUBSTI TUTE

SHEET (Iﬁ},lj.olf.ecgg an tﬁﬁé@g%ﬁﬁg E%A%P%‘e[ 14528 126 1.2. Procedure 2 Exanple
e

ex. 13 was al so sy Sl ze si'ng focedure 2. The pepti de synthesis is
carried out by solid phase nethod using standard Fnoc 5 chem stry on a

pept i depg XWlbﬁaitﬁ%btﬁﬁéd ﬁéé%fsscg@h‘%nfl il %Eth@ﬁ'ﬁ{lrg 1§r Igl{re 9nu§ e%ﬁg o) O

(0.68¢g . ) 1S cou resin (Barlos
et at T@@W@ﬂ?@%ﬁ@ﬁdﬂﬁf’[u), 2. i%@gater:a@dz %@SW}SM@@TE@ Biénnmmlv#ag)eﬂ th presence

of 1Pl EAtaﬁci—atb@‘@-forﬂS %gl'.ﬁjs \c{nc? thérpc lgdtgd % res%WI rl | olvg in a hr at
WEh o37fo]

roomtenperature. The resin iIs _
/ MeOH M’lmnlof HZO/EWUC 3eig (BA2CHD), and@ezmxtutal‘ﬁi;ra@dmmﬁ-dﬁ@ozxopglebheﬂveO—| Finally,

the reghbwhi, ﬂfabee\gaslﬂﬁg@ﬁnd\élaﬁgﬂﬁm Adndnfe ﬁﬂ&% OﬂLﬁ‘J{l’i%& gy?reparatwe aevx\%%eggﬁts ured by

wei ght increase (- I'n case It esire
acyl at PRR§cHEERts, the resin with the synt he5| zed linear peptide,

After lyophilisation products were obtained as a white powder and analysed by ESI-MS. The

15 analytical data comprising HPLC retension times and ESI-MS are shown in table 1.

Examples ex.1-11 (n=7) are shown in table 1. The peptides were synthesized starting with the
amino acid at position P3 which was coupled to the resin. Starting resins were Fmoc-Ser(tBu)O-
chlorotritylresin and Fmoc-AlaO-chlorotrityl resin, which were prepared as described above. The
20 linear peptides were synthesized on solid support according to procedure 1 in the following
sequence: P4-P6-P7 -"Pro-Pro-P1-P2-P3-resin, cleaved, cyclized, deprotected and purified as

indicated.

Examples ex.12 and 13 (n=7) are also shown in table 1. The peptides were synthesized starting
25  with the amino acid at position P3 which was grafted to the resin. Starting resin was Fmoc-
Ser(tBu)O-chlorotritylresin, which was prepared as described above. The linear peptides were
synthesized on solid support according to procedure 1 in the following sequence: P4-P5-P6-P7-
PPro-(A8°-1)-P1-P2-P3-resin (ex 12) and, respectively, P4-P5-P6-P7- "Pro-(A8”’-1)-P1-P2-P3-
resin (ex. 13), cleaved, cyclized, deprotected and purified as indicated.
30
Example ex.14 (n=7) is shown in fable 1, too. The peptide was synthesized starting with the
amino acid at position P3 which was grafted to the resin. Starting resin was Fmoc-Ser(tBu)O-

chlorotritylresin, which was prepared as described above. The linear peptide was synthesized on
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Il e-Lys(Boc)-Pro-Pro-11e-DPro-212-Thr(tBu)-Lys(Boc)-Ser(tBu)-resin, is
preferably divided into equal parts and placed in different reaction
vessel s i waeadsaoobo carry out the acylation reaction in 15@exriihed2sf or nmat.
The coupling and depr otection reactions in the follow ng steps are
nonitored by Kaiser's test (Kaiser et al. Anal. Biochem stry 1970, 43,
595). Renoval ofAlloc protecting group: !0 To the linear peptide resin (100
ng per 086 eynper ascorking tp pr@ce@wrdédnﬂad(dﬂaiovmgzhequb&mgm-eséﬁ&*qt(wl))m-M:Ider argon
follo (17L, 30 equiv.). The
reactrg%ggﬁn%é&?’g?@%ft For ef%ﬂ B&%foﬁgw%ﬁfk filtered, and the resin

i s wash@dldingiblesk gl igipaibed bebww, and CH2C Z. 5 Acyl ation of 4-amino
proline group To the resin is added the corresponding acyl ating agent
(usuall a carboxyxlic acid (R64' COOH, 3 equiv.), HBTU (22.3ng, 4 equiv.),
HoBt ( dhgmele exhi @) 1) dkepisesopnasiapled. Elqmevm)e was sPikesizésthr)ing with 1. 5- 2 hrs

at roorfhéﬁﬁm@g ed wth

CH2C12i Dbl S‘“J’gfso‘?@?% flad Supibd foihlin TR Stang rollh s e, (RULE
26) WO C@@MBWGW mtichiag preparedas deac@bedz@pmﬂh@hmeanpepﬁdam shthesized @UP | S

achi evedli®¥iphbrecbiaghgt mn. The
resin |s %ulgféequent ft@ﬁro{¢§i§ig§3 eégelg@m@éfoﬁlp{gglgtsl ence%ﬁ;%ﬂgg %g%d CH2C12,
and tWléePrkm Pl.i)l‘ﬂ2 3ahftP Trpiglgeaved, oy biasda gediedd, pepoteatet dnd padfiddhe resin: The
| i nwar isdigh@=qgchai n protected peptide is cleaved fromthe resin using AcOH
TFE: CH2Cl12 (2:2:6, v/v/iv) for 2 hrs at roomtenperature. The resin is
filtered off and washed twice with a mxture of AcOH TFE: DCM and once with
CH2C12. The filtrate is subsequently diluted with 10 hexane (14 tinmes by
vol .) and concentrated. Evaporation is repeated twice with hexane to renove
traces of AcOH The residue is dried under vacuum Yield of the |inear
protected peptide is generally about 40-50 ng. Cyclization of the |inear
protected peptide: 15 Cyclization is carried out in DMF at a concentration
of 5 ng/nmL using HATU (13.12 ng, 3 -equiv.), HOAT (4.7 ng, 3 equiv.), DI EA
(153L, 6 equiv.). The reaction mxture is stirred for 16
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hrs at roomtenperature and the conpletion of reaction is nonitored by
HPLC. After the evaporation of DWMF, CH3CN H20 (90/10, v/v) is added to the
resi due amm &usu@oted with DCM 20 The organic |ayer i s wasiwegpoangasw t h
wat er and evaporated to dryness. Driesunder vacuum Cl eavage of side
chain protecting groups: The final deprotection of the side-chain
protecting groups is carried out by treating the peptide 25 wth

TFA: t r i Tabprixpyblss xamdSH20 (95:2.5:2.5, v/v/v) at roomtenperature for 3
hrs. TFA is then evaporated and the residue triturated with cold ether.
Purification: 30 The crude peptides thus obtained are anal yzed and
puri fi|dék. bySéq. IPLC on g SéyfinAce C18 pr|epaipkité Ve [qor um ébf&ﬁneanﬁ{ds/o
CH3CN/{H20+0. 199FA i n 3C1q| sz}g 3gkent and a fil ow ratfe of 10m /mn.}The
purity of the final pedtid hd&ked by anal %) HAMERRd by ESI - VS

SUBSTI{TUTE SHEET (RULE za)tomwasm 00 PCT/ EPC 1/ 14528 128 1.3. Procedure
(3-hailrpin minetics having

3 PI’ (0] dul PES I IIL ||\.“.u 3
di sul fiulde §E’g§ib}};%1| i r%@gﬁ 5 n=1 DP“’"FH@ pedBiddds 934, 683ynt hesi zed
accorcian SEQIID(N!Z(!J:QI‘E Wrssepii ng Wi { RpEJiepg 11q43§Pd [a§g7 gpOST LT O P5

coupl P he | inear pept sare synthesijzed on solid support
accorc:jng %66P8\&8ure TASIRPY he o | oW"nd’rSequéﬁéﬁ) RE37E:P6 PS- P9- P10- P11

DPr o- ff0- PISFFIFHGH- PY-TICARH, Wher ¢oRf, i1 U qswﬂ 691?7510
Froc- Gvs{-Aem-OH or =Qys(Tr)OH are i NCor por The linear peptifdes

are cl ;\\/eds%gy)eﬂfbﬁl zee&“@\ﬂféscri bed PW-;S’F@cedllﬂéli‘ﬂ B39%hen Cys(Acn) was

i ncor per at eSE@$D NPk €CT agkdApj di ng bl TE 30 e—charn—p+ot ect ed
( 3- haippin m@r;'l:\il cs-are dissolved in @hgf’r’lg| %&gﬁ tggs\‘/%hl ch is added

dr opwi{ e o SR TR NK7 of TESIPAR in ne H&rwe‘[l’rq 1N 1345@qu905)72at room
t enper gTUNESEJ I NGEC | FKSIPPAUTE TS SHO uﬁ%; ot 839 §?7 o6

t empefaturle and the solvent evaporate e crude prog i s subsequent |y
15 depPot ecYRQYMN:Pur | IYSIPREs descr BRra-'tPno pr oaﬂdm"r)e ps6hen Cys(Tr)| was

i ncor pgpatesk 7 Spprer e bbgd Dek eyete—Fuhby
protected | p r(glﬂ?agfpéi ( 3%. r plin m _ne |1t:s Ug‘fToe EZ(?% 9§Wa m xt ure
cont aj 41 ng SEQ ID Nérbl a¢ #FSIPPI PPro-"Pro 17.02® | 950.7

aci d/ oA HIRE I Hedieihane—d-trbotH i Hsppropyltgilane

(82.5 E?‘ Egﬂgygﬁoﬁﬁfﬂs) KS;%P 20 terrppél"éAtqfrle fg] fg ho&P%O.'Z The reduced

pepti gd&3i 5 SHMIENDelB t pTKISIPRIXI dati on°Ig-AL L1 r | 153 ®r | 3044.3m nut es 1 n
ot ot o b f £ Aand. g rodl ae 1 n nraredure 1

MmN T A SR GO ND 14 | TISIPBL H-e cl-1) " 7 T13.15Y 110765

15 |SEQID NO:15 | RCTKSIPPICF "Pro-"Pro 16.07% | 1439.7

—(

a) Vydac C-18-column; gradient: 5% MeCN/H,O + 0.1% CFsCOOH for 2 min.; then 50% MeCN/
H,0 +0.1% CF;COOH over 15 min. and 50-100% MeCN/H,0 + 0.1% CF;COOH over 4 min.
5 b) Vydac C-18-column; gradient: 5-60% MeCN/H,0 + 0.1% CF;COOH over 20 min.
¢) Nd: not determined
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?5 SUBSTI TUTE SHEET (RULE 26) WO 03/ 054000 PCT/ EPO1/14528 129 2.
Synthesis of the tenplates 2.1. The synt heses of

(2S, 4S) - 4w @dsydooxy) car bonyl ami no] - 1-[ (9H- f | uor en- 9- PCT/EP01/14528

yl) met hoxycar bonyl ] -proline (212) andi26

(2S,4R)-4-[(al I yl oxy) carbonyl am no] - 1-[(9H-fl uoren-9- 5

yl ) met hoxy- car bonyl ] proline (217) are shown in Schenes 42 and 43. Schene 42
HQ HO, /4 frocgdqur¢ 2vi N3 COOH 7COOME N COOMe Boc Boc 208 209 210 V, vi
Al'TocHN vii-ix AllocHN N COOMe N i COOH Boc Froc 211 212 is SOCl 2, MeOH,
ii: Bo&zuplprml wialwsy)thesized isingio@@6LeSO2Cl , Et 3N iv: NaN3, DMF; v:

oD 2 Bl R s i 1 L O Ve
(25 4S):he¢ni[s(rﬁbhytlpepyda:@nﬂmmyé1amm4334 [ (9H-f | uor en- 9-yl ) net hoxycar bonyl ] -
prollm?r 'EL"?‘FE %h‘# E{a(gn of (2S, 4R)- 4Qa/droq%prollne(30 g, 0.18
nol ) |nheaé a ?hcé%(ﬁmof'%rét ;5 68g, 1@ ednivg isaourled (38 nl, 2.5 eq,
0. 45 miyrouiagiidaitiedetr @abeal. ThRSOLULLLIWAS) borl Bl o bokef | uX and
stlrreglm h _unde it 9}@@ Then the sol ution was contentrated b
rotary lpéets?%ﬁ QH@A&%@ t BFUHFER (et a 20y wishiewidedorst gt et her .
After fqohttempermetﬁmwm f(sﬁleii@}ab}@d\ﬂ?t”ﬁ 3|m/@£§2@ﬁmgonh)h]f@13ﬁ7%beg E%@%P?g g(r) : Ieg
ester roc

b‘w 3 %3614% éﬁ/b #E@%ﬁﬂagy M‘%\Ht‘i@? yelz‘@cwam andrthesubgtitutioper r ) ] D20 =

-24 5 Ke&elmsheﬁhﬁredl‘zb@d)ghtxh&e:(s&@ﬂ))fimﬁ@ﬂés (br.), 2950m 2863w, 1745s, 1700s,

1185s, 1080m 700m ' H NMR 300M—|Z
15 20 m %S?foglg dgflrgg §0 Lfsﬁ dl%éﬁ_&‘nt qg‘yléf(%g asgeqlﬁ the resin with the synthesized linear peptgde,

IIe-Lys(Boc)—Pro-Pro-Ile- Pro-212-Thr(tBu)-Lys(Boc)-Ser(tBu)-resin, is preferably divided into
equal parts and placed in different reaction vessels in order to carry out the acylation reaction in
15  parallel format. The coupling and deprotection reactions in the following steps are monitored by

Kaiser’s test (Kaiser et al. dnal. Biochemistry 1970, 43, 595).
Removal of Alloc protecting group:

0 To the linear peptide resin (100 mg per reaction vessel) is added Pd(PPhs), (15mg, 0.5 equiv.)
under argon followed by dry CH,Cl, (10 mL) and phenylsilane (17uL, 30 equiv.). The reaction
mixture is left for 1 hour in the dark, filtered, and the resin is washed twice with CH,Cl,, DMF,
and CH2C12

5 Acylation of 4-amino-proline group
To the resin is added the corresponding acylating agent (usually a carboxyxlic acid (R*COOH, 3
equiv.), HBTU (22.3mg, 4 equiv.), HOBt (8mg, 4 equiv.) and DIEA (125pL, 6 equiv.) in DMF

(2mL) for 1.5-2 hrs at room temperature. The resin is filtered, washed with 2 x DMF, 3 x CH,Cl,,
0 2xDMF.

Deprotection of N*-Fmoc group:
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C(2)); 3.85 (s, 3H H3C-O; 3.45 (dd, J= 12.2, 3.8, 114, H((5)); 3.37-3.25
(in, 111, HC5)); 2.44- 2.34 (m 111, HC(3)), 2.TI2$-U$E1§H%$,1&111]&£826) o
H C(3)). W3R 75MHz, MeOHd4): 170.8 (s, SUBS _ dE w2s20) W
03/ 054000 PCT/ EPOL/ 14528 130 COOWe);1270.8 (d, C(4)); 59.6 (d, &(CI)),JF 2
(t, C5)); 54.2 (g, Me); 38.7 (t, C(3)). C-M (NH3)CI 14g_éc(1[2 (30% Zﬂ)(
g, 0.17 mmol ) of the above internediate was dissolved in
cool ed Praection affie Frpeeioy snthieved Ubtrerting mc&semltlm%plﬁﬁ{d)ne\&@gl\ggdﬁd D in
Cci:;‘_l opw 523 n(n;rhﬁ‘@ réym i @ﬁﬂsc%@faﬁ%ﬁlgfeﬁ%é&) Qs%%c? ﬁhlé?ﬁ] h{r}'xgsb \yvgllag)fl\/ﬁ; dZ 1 andO 1ngq 17
err err :
m"rt()l ) 3/%6&’(% ri‘Hd lgol ution sti rred at room teyrperat ure over ni ght .
Then the solution was washed with IN ag. citric acid solution, sgt aﬂ ]
NaHCCO3 gol ution, dried (Na2SO4), evaporated and the residue dr| eI at hig
vaccum f"Z@eWQPA’dFWde refin{ (tert- butoxy)carbonyl]proline-net hyF\)(ras})er55
(209) as a white soli S8g39020%3) 78 % KEL)C (ggig&vﬂ gﬁ?(;'wl(()b? )1) 29800, .
D = ] r
2850m h?%@??ﬁf‘ f?t?l!?%PmthBeptl‘iﬁﬂsdsavei 80te résid Gsng AGTH):SIFEL GHQTh 120g8 e
116(])_2 (13‘32\5?/1239199% at r%QﬁQé’ihpe%ﬁQéNThggeg}qé @%ﬁg o{%a?x?%as}gé% NNR g 62 (d d
CDC. :
J= 11. S“IX‘HT@ of AcQH; ﬁﬁ@?kf)'«)nd osceasaﬂls‘llﬁz@lz(me filtehte {8s@fsBuently cmu&aavath% (m 1 $5
H Q3) )hexade Gl@'h&eQBy (/J)IWamh %ncé‘rhr%@@vgpolat@?S%re% g?@lb%%‘get Bue)tg 6130 NVR (
15 VHz,
C-t Bu) TS Oég%‘éHsﬂtez‘Eﬁl ey drjeyl undsy vagumy. Sﬁel(i@ﬁthe@(@)rprotdawd@e;(true isC( g)) Nﬁl.i |
(q, NE)gene%ly@H&&l@r-Séﬁ% C(3)); 28.1+27.6 (2q, {(Bu). Cl-'\/516246| (][ 25119 )
190.1 ([ MtBu+H +); 6.1 ([MBOCHH +). iii, iv: (39 g, 0. mol) o
was di ssolved in CH2C12 (300 m ) followed by addition of 4- 33 L5
n.trob@yzzemwfmwlzarw&t@&w}@ £#6 9. 1.3 eq, 0.21 nol) and Et3Nh§ j :
eq,,.0.24 nol) at O 20 Then the solution was stirred overnig an "
brolaght gradual |y to roomtenperature, washed with |IN hydrochloric aC|t d
sat. aQyclM¥atidaGBcas9dddut DRt a%bh@e%rﬁt%ﬂ%@%g/mﬂ qunflqkf‘ﬁq 3'31 g%ﬁ evaﬁorg g’j
and the c¢rude product was purified by filtration on wth ( )
hexanePEYEEHO Tﬁ@ﬁﬁé&ﬂiﬁﬂﬁf@%i?ﬁaﬁﬁ ¢qu2\e)dT{1¢81@mtlhamrrkaéy kxﬁ&r bf)dn 1;;)|r ]16p Coline
2S, 4Shrs4t bR 1éhhricFARE B SHHhAQRY bEXY, gnt
§ret hyl est er as V\I/;nelte cryst al J O‘éjggré ’{Fﬁl’:’b#ﬁexa CEt 25 1:1): K
0.78. RY3poratigf §AVIl; CHs:G /IE)O:(90/ v@) ls(aéded t@th@@ez;dum@iez)ractddﬂnmmm 3110w,

9m
303 W, The@4ahib laykf A5%ashdBES witl 899Smd LRost QR Sndet pom, 128
1190m 117%m ﬁezzw S To9rw, 104%3"“ %g‘% 68%02‘\}/\’?4’3‘*7%?“ BTV IRV ( 6OOMHE,
CDC13): 8.42-8.34 (in, 2H H

Cleavage of side chain protecting groups:

The final deprotection of the side-chain protecting groups is carried out by treating the peptide
25  with TFA:triisopropylsilane:H,O (95:2.5:2.5, vA/V) at room temperature for 3 hrs. TFA is then

evaporated and the residue triturated with cold ether.

Purification:
30 The crude peptides thus obtained are analyzed and purified by HPLC on a VYDAC C18

preparative column using 5-60% CH;CN/H,0+0.1%TFA in 30 min as gradient and a flow rate of
10ml/min. The purity of the final peptide is checked by analytical HPLC and by ESI-MS.
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C(Nos)); 8.11-8.04 (m 2H, HC(Nos)); 5.14 (s, 1H HC(4)); 4.39-4.28 (m
1H HC(2)); 3.70- 3.56 (m 5H, H2-C(5), H3CO; 2.58-2.38 (m 1H, HC(3));
2. 25- 2. 11wons/abihooH C(3) ) ; 1.37+1.33 30 (2s, 9H, tBu). 13@dWEPelhssMHz,
CDC13): 172.4+172.2 (2s, COOwe); 153.#8153.0 (2s, COOQBu); 150.8+142.0
(2s, C(Nos)); 129.0+124.6 (2d, C(Nos)); 80.4 (s, GtBu); 80.8+79.9 (2d,
C(4)); 57.1+56.9 (2d, C(2)); 52.2+51.7 (2t, C(5)); 52.3 (q, M); 37.1+35.9
(2t, OBy Procodrg3 (g, tBu). ESI-MS (MeQH + Nal): 453.0 ([ MtNa] +).

SUBSTI TUTE SHEET (RULE 26) WD 03/ 054000 PCT/ EP01/ 14528 131 (38 g, 88 nmmol)
of the above internedi ate was dissolved in DM (450 m) then heated to 40 C
when sddreadured ¢scribssithg syrghesig of P-haigpimminjetiveievind dadlfide @-strhei 16@hdéb.i on stirred
overnight. DMF was evaporated and the solid suspended in diethylether. The
suspensi on was washed with water and dried (Na2SO4). The sol vent was
evapor &Y ‘Ahvpeptides presruthesizge aedrdate thprphednae L smmmg R8h 4%) anfindacid at

pei do-l bmﬁ: s pen el Sl MR ety

4 46 4 t%roG re § fu thefoflowing:sequen@: B6-RDPE-RY-P104P11-PRr&(PA)-P1-P3-PBP4PS565 (m 4H,

H C(5) 1H, H. C(3
2 21258 (e TS P A Et oy K g dp iy ioptstr e,
cDC13) :The limear pepliges a@%ezged moeKized @s5BscHbadi5E procednre 1000t Bu) ; 80 5 (s,

C-tiBu); 59. 2+58 2 (2d, C(4)); 10 57.7+57.3 (2d, C(2)); 52.4+52.2 (2q, Me);
51. 2450, 7 5)); 36.0+35.0 (2t, C(3)); 28.3+28.2 (2q, tBu). EI-M
(70ev) leﬂr y?r.(AﬂnWEl%mCOZIZOTatid 3 PRI ldipg blma@ﬂ&cwmm&muam)pmtecved vi: (21.1

g, 78 di.sso m xture of

di oxane/ wa nel;% Et%gal%ta%g dﬂ g%%ﬁg I%g’ﬂwg” WHChS aé%ggﬁ"pﬁﬁe)a S%ﬁ%"“dﬁded at 0
and t héodigliymedemol @N, f Seqhi¥.pat 1@Hn winperataredTlgredtion hixyurbisaughd fof # r oom

t enper er 5 fter 5adju3|ngthe pHto 8 with
solid ﬂNgﬁgﬁrM ﬁlgjj &&ﬁdag?g%eosr%%%&w(pﬂ?peg ﬁ}e C“*gegffd“ﬁ {’Wﬁ]“ﬁm Was added and
thé5soﬁ%ﬂf?tmieds@ﬁpmdaﬁd%embﬂheme@rule overni ght. The reaction mxture
was evaporated and extracted with AcOEt. The organi c phase was washed with
brine, dried (Na2SO4) the sol vent evaporated and the product was dried at
hi gh V%’Gﬂl ﬁéys(%'g gam@):orporated as protected cysteine building block, the cyclic fully protected

(511) " BEULE PRI AL ALl st S & Rt R B a0, ™ VL3 55,
CHC1 3) acid/fHidinRoUpBOONHE)/clBREIBMhiol /&ii@ropyldiland (812.5.15!:5.2.5.12%5@(@);16 AolroC) ) ;

i %)8 ite%éerg%% fo%j?ous_.z E%lr)%b& 2ih9 I%)f? 18 sgbj%;(fﬁg) :51138 ”%ﬁtlog{hy sHt’ZqQ% a% géa\ :_llg,(();?)og

3. 53- 3mBwtes FAMMdsjunt-ho@{RE) YuffePardurifedlss in(précedkd 1.H- C(3)); 1.98-1.84 (in, 1H
H C(3)); 1.41+1.37 (2s, 9H, tBu). ESI-M5 (MeOH+

25
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CH2Cl 2): 351.2 ([M+Na]+); 229.0 ([MBOC+H +) 25 vii-ix : 22 g, 67 mol) of
211 was dissolved in a (4:1)-m xture of nethanol/water (100 m) and LiOH
(5 9, 2 ewodAb4omool ) was added at room tenperature and thecspkouatiss
stirred for 3.5 h. The reaction m xtuwwe was evaporated and extracted with
I'N hydrochloric acid (100 nl) and AcOEt. The solvent was renpved and the
resulting solid dissolved in 1:1 TFA/ CH2Cl12 (200nl) and stirred for 2 h.
The solz\/gmtges&%’rféh%‘ieﬂpbﬁ@t ed and the product dried at high vacuum
(2S,4S)-4 30 [(Alyl oxy)carbonyl am no]proline as a clear oil (21 g, 96 %
"H NVR _(600MHz, MeOH- d4) 5.98-5.85 (rn, 1H HC(a)(Aloc)); 5.30 (dd,
J=17. 1, A Iy The %é{f*heﬁof @Sé&?)aﬁ {(allylero)oprbosylarding o] -[(IEFMoRn-OFz, 1H,

H- C(y) (Yﬁh'leﬂhﬁ)}))car 6,5]4;,1(2)1;,,6 (inﬁlal?d('z%ttléfg‘%afﬁ?&é%} /g la‘?’ﬂ“) i% [éH%L@g %91_3 =8.9 Hz,

Hcés) )%mé ?&Y%ﬂf@@y Wpl@r@” reskyWn in SiREE JAHE SHEET ( RULE 26) WO 03/ 054000
PCT/ EPO1/ 14528 132 2.73 (ddd, J=13.6, 8.7, 7.2 Hz, 1H H C(3)); 2.23-2.15
(m 111, HC(3)). 13C NMVR (150 MHz, MeOHd4): 171.3 (s, OOOME): 158.3 (s,

COoAlly®hemea . 1 (d, C(a) (Alloc)); 118.0 (t, C(y)(AIIOC)); 66.8 (t,

C(a) (Al H@c)) 59 7 (d C(2) 51.3 (d, C(4)); 51.1 (t, C(5)); 34.9 (t,

c(3)). - 87.0 ([MNa] +) . 215.0 @gMrH +) 5 (15 g, 70
mol ) of g_é\ bove_J_[jI_fu;rredl aye\ahd 9-fl uO;"er‘\yl met h al bonyl succi nimd
(28 g, N egoodd mmol ) wer eNg

&qﬁedln DCM (700{m X and DIEA (48 m, 6
eq, O. 42 nbl) was added and t S on stirred ové& niC§®Meat room

t enper at ur g The sol vent was r éftbved and the resi dueBodi ssol ved in AcCEt
and washed w th 1Nhydrochl ori c28%2id and dried (Na2S0O4) o After evaporation,
the crude product was. @JI‘I fied by fil tratl&g)ﬁon silica gel with a gradi ent

of (3:1) 10 hexiane/ Ac cCEt. ViHe sol s evaporated and the
resi due crystat+zed fr ane at—20-C. The p Qbuct was dried at high
vacuum (28 4S) - 4-[ (Al y1$ J{!‘;Qy;);;mﬁg)onyI am no] - 1-[

f1 uoren-9-yl ) net hoxycar bgayl |- proline (212) as e solid (23.8 ny, 78

% [a] D=-27.0 (c = 1.1, CHC13). IR (KBr): gTw(br ), 3066w, 2953w,
1707s, 1530m 1451s, 14221 1354m 1250m 1205mz12Ll73m 1118m 1033m

977m  936M0ABR 3,|9§OC Y % SSAO5 MRS 00MHE,
NEOH- dd)sSncr Bt 2
H (1) (Froa)) o P 4e- vu?gFA'%szC %%&L oes Sﬁﬁﬁ"e) vi %%FFHB%))

6.08-5.68 (m 111, H C(a) (Al oc) (rn, 2H, H2-C(y)(Alloc); 4.58
(s, 211, H2-C(a)(Aloc)); 474417(m 5H H2 C(10 ) (Frnoc), H

e & SR S dme R G nisck bbbty “esi he

(Dcnmn(em) 459.3 ([ M+Na] +): 437.

iii:  To a solution of (25,4R)-4-hydroxyproline (30 g, 0.18 mol) in abs. methanol (300 ml) at 0
°C thionyl chloride (38 ml, 2.5 eq, 0.45 mol) was added dropwise. The solution was heated to

5 reflux and stirred for 3 h under nitrogen. Then the solution was concentrated by rotary
evaporation and the ester precipitated by adding diethylether. After filtration the white solid was
washed with diethylether, then dried at HV: (2S,4R)~4-hydroxyproline-methylester-hydrochloride
asa white solid (29.9 g, 90 %). %). TLC (CH,Cl,/MeOH/water 70:28:2): R; 0.82. [o]%= -24.5 (c
= 1.01, MeOH). IR (KBr): 3378s (br.), 2950m, 2863w, 1745s, 1700s, 1590m, 1450s, 1415s,

0 1360s, 1215s, 11855, 1080, 700m. '"H-NMR (300MHz, MeOH-d,) 4.66-4.55 (m, 2H, H-C(4), H-
C(2)); 3.85 (s, 3H, H;C-0O); 3.45 (dd, J=12.2, 3.8, 1H, H-C(5)); 3.37-3.25 (m, 1H, H-C(5)); 2.44-
2.34 (m, 1H, H-C(3)), 2.27-2.12 (m, 1H, H-C(3)). *C-NMR (75MHz, MeOH-d,): 170.8 (s,
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20 ([ MtH | . SUBSTI TUTE SHEET (RULE 26) WO 03/ 054000 PCT/ EPO1/14528 133
Schene 43 HO HOHO C "Hi ~ i, iii ~HNOGCOOH~H~"COCH Hy N "COOw
Boc 208 2% @lod4000i , v N3 H vi, vii AllocNH H viii-x AlloatdN/Erot/1528 N
"COOVe N 'COOVe N 'COOH Boc Boc Fnoci30215 216 217 is Ac20, AcOH;, ii:

SOCI 2, MeOH;, iii: Boc2O DMAP, Et3N, vi: pNOR2C6HASO2ClLl, Et3N; v: NaN3, DVF;
vi: SnCl 2, di oxane/ H20; vii: Cl COOCH2CH=CH2, aq. NaHCO3, di oxane: viii: Li OH,
MeOH, H2QPOMej;70.814AAXEHAA (E; CR)); Fribie,-CoR, 5401 (BAVB); 38.2 (¢, C(3)). CI-MS (NH,):

(2R, 49) 14 [(él?_]c}]ploxy) carbonyl am no] - 1-[ (9H-f | uor en- 9-yl ) met hoxycar bonyl ] -
proline 4%211 I's””A solution of acetic anhydride (1.02 kg, 5.3eq, 10 nol) in
gl aci al Gaeet.1Tcmmal) df 1ha aligve e me figta tveslditsol ved inCIy, (6 @ENY R)ookd yodhtoxypr ol i ne

208 . .88 l) ded in ortian. .10 T ol uti on was
Eef I ﬁxgﬁuﬁ%&y@ﬁ%@@%g&"%@ O’?g mrogowrﬁs g ée)d:‘?gé"g’gf” i gﬂ’gﬂgl'ﬁeﬁép@gﬁ%ﬁ(’t"a‘ﬁas r emoved
under r@ddcets py, 628 mmeolinGHR Gl 411 i) edd N N-diffethybintinoppsdihd@50dj 85ed,ved in 2N
hydr och ' ' nd heated to refl ux for. and treated with
char coal 5D P feaicyR 4k AR (IR B Trfbtetit o} el Tre st ot et
whi t e nesdiagisdfrothridthg. vilvicahidwelugorf, dt.tagraHCOheluytivnded N@SOMri ed at  hi gh

20U B i A A OERL AN B A B e 1St needes
(KBr): B23§raBoryllprolindaRthyledtél(269) as a white solid (39.6 g, 78 %). TLC (CH,Cl,/MeOH

10 9:1): Re0.55. [a] B = -55.9 (c = 0.983, CHCIy). IR (KBr): 3615w, 3440w (br.), 2980m, 2950m,
2880m, 1750s, 1705s, 1680s, 1480m, 1410s, 1370s, 1340m, 1200s, 1160s, 1130m, 1090m,
1055w, 960w, 915w, 895w, 855m, 715m. "H-NMR (300MHz, CDCl,): 4.47-4.37 (m, 2H, H-C(4),
H-C(2)); 3.73 (s, 3H, HyC-0)); 3.62 (dd, J= 11.8, 4.1, 1H, H-C(5)); 3.54-3.44 (m, 1H, H-C(5));
2.32-2.25 (m, 1H, H-C(3)); 2.10-2.03 (m, 1H, H-C(3)); 1.46+1.41 (25, 9H, Bu). *C-NMR (75

15 MHz, CDCL): 173.6 (s, COOMe); 154.3+153.9 (25, COO7Bu); 80.3 (s, C-rBu); 70.0+69.3 (24,
C(4)); 57.9+57.4 (2d, C(2)); 54.6 (¢, C(5)); 51.9 (g, Me); 39.0+38.4 (21, C(3)); 28.1+27.6 (2¢,
fBu). CI-MS: 246.2 ([M+H]"); 190.1 ([M-Bu+H]"); 146.1 ((M-BOC+H]").
iii,iv: (39 g, 0.16 mol) of 209 was dissolved in CH,Cl, (300 ml) followed by addition of 4-
nitrobenzenesulfonyl chloride (46 g, 1.3 eq, 0.21 mol) and Et;N (33 ml, 1.5 eq, 0.24 mol) at 0 °C.

20 Then the solution was stirred overnight and brought gradually to room temperature, washed with
IN hydrochloric acid, sat. ag. NaHCO; solution and dried (Na,SO,). The solvents were
evaporated and the crude product was purified by filtration on silica gel with (2:1) hexane/AcOEt.
The product was crystallized from hexane/AcOEt: (2S,4S)-4-[(p-nitrobenzyl)sulfonyloxy]-1-
[(tert-butoxy)carbonyl]proline methylester as white crystals (46.4 g, 65 %). TLC (hexane/AcOEt

25 1:1):Rr0.78. M.p.: 93-95 °C. [a] 3 = -32.3 ° (¢ = 0.907, CHCL). IR (KBr): 3110w, 3071w,
2971w, 1745s, 1696s, 1609s, 15325, 1414s, 1365s, 1348m, 1289m, 1190m, 1173m, 1122w,
1097w, 1043w, 954w, 912w, 755w, 578w. "H-NMR (600MHz, CDCl,): 8.42-8.34 (mn, 2H, H-
C(Nos)); 8.11-8.04 (m, 2H, H-C(Nos)); 5.14 (s, 1H, H-C(4)); 4.39-4.28 (m, 1H, H-C(2)); 3.70-
3.56 (m, 5H, H,-C(5), H;C-0); 2.58-2.38 (m, 1H, H-C(3)); 2.25-2.11 (m, 1H, H-C(3)); 1.37+1.33

30 (2s, 9H, Bu). "C-NMR (150 MHz, CDCl,): 172.4+172.2 (25, COOMe); 153.6+153.0 (2s,
COO1Bu); 150.8+142.0 (25, C(Nos)); 129.0+124.6 (2d, C(Nos)); 80.4 (s, C-Bu); 80.8+79.9 (24,
C(4)); 57.1+56.9 (2d, C(2)); 52.2+51.7 (2, C(5)); 52.3 (g, Me); 37.1+35.9 (21, C(3)); 28.0 (¢,
{Bu). ESI-MS (MeOH + Nal): 453.0 ([M~Na]").
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1584in, 1376s, 13321n, 1255s, 1204m 1181w, 1091w, 1066w, 994w, 725m 499s.
'H-NVR (600MHz, MeOH-d4): 9.64 (s, 1H HN); 8.89 (s, 111, HN); 4.55-4.53
(m 1H Hw@eB)oss00. 51 (dd, J=10.4, 3.6 Hz, 1H H C(2)); PdEES18%28rn, 2H,
H2-C(5)); 2.54-2.48 (rn, |H HC(3));132.40-2.34 (in, 1H HC(3)). 13CGNW\R
(150MHz, MeOH-d4): 171.9 (s, COOH); 70.3 (d, C(4)); 59.6 (d, ?0 C(2)); 55.0
(t, ¢(5)); 38.5 (t, C(3)). EI-M8 (NH3): 132.1 ([Md]). The filtrate was

f ur t her(38 g B8 cemil) ettechbbee igieusediae wekdditsbloethin THOE &5 rf)liBerPReate SBBPICTUTE SHEET

(4 g R S T SRR el B Sy
chlori cﬁéalﬂ(owdmmd the, S@l«bﬁt&}ﬁpeﬁdeﬁan dmth)yleth‘Ehé‘hsmispﬁnmmmwaﬁfzdsuifcﬁ\dnﬁ Witerkn under

e r
nyeir ooricd BAROR AR Sotyeh? P Qo e SURRAA R B ANaeblE: B840 on ¢ e
\M;uR t52 R)smzhdodl [&asf-bma:;xh)edbmyﬂ]lprodinemhmmreﬁmm(aBlléii)o(rdzlrdﬂe(dl Ak, slres qgj; [@dw?;agwm 89 % .
o) b o g SHS OB BgE SR TG Y55 g o) 3 Bl 88, 7 T7a0n:
&/g%ﬁmd H-6686)s 3.80- 35338;(;& 4H, 2486), ILM)ZS 510614$m) [ 20015))3Z 340! gbi-(;hll\/ﬁicffﬁo)OOM*Z,
3. 37- 31%1))%2392 %—é”ﬂg%ﬁ MZ g% ?3‘%%’5 ‘Fﬂ‘&ﬂ?ééé%m 2.27 (m 1H,

H C( 3) Y172 27 PQINTROMSMEZ 9+ MSCH2E 4JO0BER 80.5 (1S C-BOOMR R +5580(23, c((d)) a(4));

& e (BT AR i cpie M9 a7 Ceaepd g o RhE 2t a 44 o meti at e

Was di $2pRRELIMS Cia20! 270(11(@0]*9:12)27 1¢plCed i), 069G @rdBodt+iE).hyl am ne (15.2

T, & S0 Ok O S SRR St 1y R § oo bonat

4- N, N- dlovmtel’vydtar(ﬂmamymdcﬂn% (692 @74@;,,001 hoB Gvas R1dSERY 0P aMEEe s@gtdad and t he
The sol ut.i on s washed with 15 1M

solutiog Tl rre over.n
ag. ci érqlf%\ﬁzrc%% glgf agpel Fﬂ.;)hl?fog%t’tt !“’gr O PSR RE8E TR s 19F F9Hher oft AEET ( Na2SO4) |
t hds solkdjesiing the@Hip@l‘v\aﬂledhdaNﬁ-I@Dj elﬂyl ahlofcblf(gﬂa% ICIHAL, 5 eq, 0.39 mol) was

2R, 4R te bt - _carbon r ol nerreth | ester (214) as a
\(I\/m te )s“% eda‘){f@ég‘}i“t“’&%&‘aﬁga’;‘f i %’Odem Hi“ﬁ%cl tion gy S)Was| R (§<Br)) 3466s

(br.), e2@8hed aﬂcgaﬁmtedﬂmAcOﬁiﬁTB@org&%‘ése Wad §adkted wiB 62, d4dPRR,80,1089s,
969m H HC4), HC2);

3. 80+3Z %@T‘f‘?"ra@&@mﬁggf“@f“)‘“ Wésé%edg‘tﬁfgh ?ﬁ““f?rﬁ%ﬁ%"cw)) 2.44-2.24 (m

1H, H W)/l))xy)é’arﬂtﬁryﬁnﬁ}%]-(l l[(terlbhtok&)ca%o%)])]proﬂne‘h?e‘ﬁi‘ylé&%r (22%) asAtdieat BRK 0il ESI - MB:
268. 1 §0 mmol ) was dissolved in CHC12 (130

m ¥0 g)%r:;e%l 8% 0/))d°‘b amed: 24 (chl 1?%@@&3@n3§®@d%ﬁﬂ“‘%ﬁ@ﬁlsﬂé BT Rmy1HL. 3 eq, 65
ol ) andpRARD)S; 3323 131 (m, 21, F1,860)(ARodWN9L4.46 (m, 2H, Hy-C(a)(Alloc)); 4.40-4.16
(m, 2H, H-C(4), H-C(2)); 3.80-3.53 (m, 4H, H-C(5), H5C-0); 3.53-3.31 (mn, 1H, H-C(5)); 2.54-
2.17 (m, 1H, H-C(3)); 1.98-1.84 (m, 1H, H-C(3)); 1.41+1.37 (25, 9H, Bu). ESI-MS (MeOH+
CH,Cl,): 351.2 ([M+Na]"); 229.0 ([M-BOC+H]").
25 wvik-ix: 22 g, 67 mmol) of 211 was dissolved in a (4:1)-mixture of methanol/water (100 ml) and

LiOH (5 g, 2 eq, 134 mmol) was added at room temperature and the solution stirred for 3.5 h. The
reaction mixture was evaporated and extracted with 1N hydrochloric acid (100 ml) and AcOEt.
The solvent was removed and the resulting solid dissolved in 1:1 TFA/ CH,Cl, (200ml) and
stirred for 2 h. The solvents were evaporated and the product dried at high vacuum: (25,45)-4-

30 [(Allyloxy)carbonylamino]proline as a clear oil (21 g, 96 %) "H-NMR (600MHz, MeOH-d,):
5.98-5.85 (m, 1H, H-C(B)(Alloc)); 5.30 (dd, J=17.1, 1.5 Hz, 1H, H-C(y)(Alloc)); 5.12 (4, J=10.7
Hz, 1H, H-C(y)(Alloc)); 4.54 (d, J=4.4 Hz, 2H, H,-C(0.)(Alloc)); 4.44 (¢, 1=8.9 Hz, 1H, H-C(2));
4.36-4.27 (m, 1H, H-C(4)); 3.58 (dd, J=12.2, 7.3 Hz, 1H, H-C(5)); 3.34-3.32 (m, 15, H-C(5));
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were added. The reaction m xture was stirred overnight and gradually
brought to room 25 tenperature. The sol ution was washed wi th 1Nhydrochloric
acid and waew@st@d aqueous NaHCO3 solution, dried (Na2SO®GT/ERR/18R2BVent s
wer e evaporated and the crude producti3aas purified by filtration on silica
gel with (2:1)-mxture of hexane/AcOEt: 18 g (84 % . The product was then
recrystallized from hexane/ AcCEt :

g 2R, 4R§2213-([d€l@-\7ﬁ116 BN 2\Hz) S H-O®)); 02915 -(fn( 1EH- C(3)) 130%(17501\411%4 . TLC
ut ox t S ite cr , 0
ChexanaEORZY 1 6l LaBMER 8¢S B tibaMna s Ted e 51 G0 6% (&) -

0. 924, @HABYc)); b&S (KBL)AIREN2D. L[y c2)); ?-1913(51;8(:(4))2955@; c@%%ﬂ@ g%gga%s 1683s,

1532 ' H NMR
(GOOiA—izﬁS%é%%@%éM’L%ISQ@BBiQ(MJFNa]QH”iQ-(@(Nék}) 8.15-8.06 (nt, 2H,

gi' ?(55Ng 5()6 3 &, 79-ndnfol) 6f thSatove 1ntéi=1|ﬁ|ed1'ri'f% Qfd‘b)—f)uoréigﬁgé'ﬂf}) S%%rﬁo'fl{% LFF%%E@% I)-?%JLE 26) WO

0
03/ 05466084P§?P1EFY6T/£<%812§ mi%‘%“ GOH mlqu DIEAGHSY, 6 eq, W4RmmolB@agadded @, t Bu) .
13C- NVRud @Woﬁ/bﬁwdm%lﬁ at1:<701=n Bmperaihrk: ﬁqe(s%lventmé?ﬂoveééﬁ t& r%%il 4 (s,

C00 Bu) ;. 151, 0142, © NGS) ) ged, 2+12d ¢ (dy CINoe) G (s,

C-t Bu) ;Sispvedingic (%Pd "(?\Sht)d)mﬂs hydrpphleriq gpid @@ziylyd (pS@)Fftes+52. 3+51. 8 (t,
C( 5) q:,vaﬂbha)tlon the/c ocﬁlc(\t/as fﬁﬁﬁéd)b fﬁ@atﬁﬁ o8 sr’ﬂca(%l vﬁtﬁgkradgxﬁlof@( DCM + McOH

453/29%2‘ above 1 nte di at e was
d| s \}18763“13 A trﬂ”&* SOIH%WéﬂeVPEP@Gﬂ @débf‘orw@@mmﬂ@ﬂ fiem haxgngatg, 6 eq,
180 mmt() Gl\ﬂ&ec';ﬂdﬁdt wdritdhg hﬁga&eéduﬁln(zmmw(%u%k&)e%o@va%no]@'[g*?}- The

ie

reaction m xture was evaporated and the residue suspended I'n t hyl et her.
The sudPeIEroRmEResyerhongl-guoling K 2} ssiarvhile solideBh8 enaw's %) ledbeT-2a0de + he

or gani a puaeR) driRBHNERSA) Eﬂaew%kyvﬁ%o%’aﬁssoﬁvﬁi@?{ 340, 384, 4B50A" 0duct

dried at _hi h vacuum é}%ﬁ % -azi do- g
but oxy) E%Sr"b kA 38 B A QY116 93, 7@%1 héZHnﬁQYWdﬂﬂwﬂﬂrS(éﬁm 99 9.
D wotdHLBMe A ¢ 37 1H,
[H?]cl(sz) ;T’ ; 4. 34M40513d:) 71880578 @%%f(%(%353 51 ( ]ﬁbﬁl éf‘gl?-)ﬁmc g))m
2. 52- 2.743-73% (my 431, Fiye 00)2H33§ 2@0 iGD8-5163 (mﬂHO(I’a‘)@)(Anoc%&su 517(2s 9H

tBU) V\%si\%l}%% d&?&% (% ?:WFHQ@ Ahllrog d| o Sﬁ)\?\/afé 10()#616) ?ﬂ%ﬁw cool éd to

15 o CENYFBAQIH-G(2R HAC@E)); 394473 (L@dHnﬁsI()S))mm -hd6led 13HH-C(NY; 2. BRZ.54 on

m xt ur f; I erature and
sti rre ?g’&gﬁgl) grlzggzq%%%r%ggﬁ g@hﬁﬁﬁw& [@gﬁ@)r%ﬁ%to 8 with

sol2zod KAHED], allyl chloroformate (15 , 5 eq, 150 mol) was added. The
reaction mxture was stirred overni ght at room tenperature, evaporated and

extracted wwth AcCEt and the organi c phase washed with brine. After drying
t he organi c phase (Na2SO), the
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20 sol vent was evaporated and the product dried at high vacuum (2R, 4S)-4-
[ CAl'l yl oxy) carbonyl am no]-1-[(tert-butoxy)carbonyl] proline-nethylester as
a clear thickmidoo (216) (8.7 g, 89 9. [a] D = +41.9 (c =PE/PR3/14528

CHCl 3. ' H NMR (300MHz, CDC13): 5.98-5.83 (in, 1H HCy)(Aloc)); 5.34-5.02
(m 2H, H2-C(y)(Alloc); 4.62-4.49 (in, 2H, H2-C(a)(Alloc)); 4.41-4.23 (in,
2H, HC(4), HC(2)); 3.82-3.66 (in, 4H HC5), H3CGO; 3.43-3.20 (m 1H H
25 C(5)); 2.33-2.07 (in, 2H, H2-C(3)); 1.43+1.39 (2s, 9H, tBu). C-Ms
(NH3) 1 @29,d 46 MHH +) . vii-x: 216 (8.4 g, 25 mmol) was dissolved in

(4:1)-m xture of nethanol/water (100 ml) at room terrperature LiOH (2.2 g,

2 eq, 50 mer) added and t he sol lHd on stirred overnL_I Met hanol was
evapor ated anf tRe& residug poured grtopyl N hyglr"pchl o] ’c acj d (100 m) and
extracted wit @ Fhe—sel vent ;I enpyved—and @i due dissolved in
(1:1)-nmixture 8f TEA c2C 2 (200m Y 360@Hd st i T N 2Boomihie sol vent s

wer e evaporated and the product dried at high vaccum gaR 4R)-

4-1 (Al 'l yl oxy) c@8bonyl ami no] proline as a clear oil (5.22¢4 96 % ' H NWR
(300MHz, MeOH-d4): 6.04-5.88 (in,vitH H2-C(y)(Aloc)); 5.38-5.19 (in, 211,
H2-C(y) (Al l oc); (RULE 26)

03/ 054000 PCT/ EPO1/ 14528 136 C(a) (Alloc), HC(4));, 4.39-4.22 (rn, 1H

HC(2)); 3.7%3),60 (m | H H 808y 3.45-3.32 (mAibd#iN H C(5)); 2.51-2.41

(m 2H H-of3)) " a- M NiB): 215] rﬂlvammX(zoo , 0H86 mmol ) of the
above i nter nedvatwowmd 9-fI uor enyl arhonylsucct (440 ny, 1.5
eq, 1.3 nmmol) mere dissolved in CHZ&}CZ (10 M) and DI (@@@le 4 eq, 3.44
5 mvol) was added, and the solution stirred overnight 5f"°Foomtenperature
The sol vent wa#l5r ermved and the reskthue dissolved in Aggkt, washed with IN
hydr OChld\O”%(gl-;l:I dsé:;jqul p?pd@( Na2SO4). After evaporation, the crude product was
puri fi édicisy APOH:firSGlp MeQivdii: Bed.Di Imw\li;éth\M PRO G5 S10,@l, Igghadl pve (3:1)
hexane/ AGCEC2digxanel; V“'ﬁ‘l@%‘ﬁ'l‘?ﬁ@a gmrat\edleHtMe%m-iémz and the
product dried at high v&elUnCretzx °°‘OS“ Dl

(2R, 4S)-4-[ (Al yl oxy) car bonyI am noj - 1- [(9H—f| uor en- 9 yl ) met hoxy 10

car on 7 ite solid 33 %9 [a] D= +29.3 (c =
g é%lcﬁ%’f 481%%&% Ca%ﬂxkaﬂ(!m] -3- [( élafésger( Bryl)}neﬂzcgmgrb(:mll) 1708s
(g(r)o?vl-llz)&%é 1734424s, 1353s, 1126m 1030m 909m 759m 738s, 620m ' H NWR

, 13): 8.74 (s, 1H, HN): 7.79-7.66 (m 2H, H O(4")(fmoc)):
7.62-7.49 (m 2H, HC(1')(finoc)); 7.44-7.22 (m 4H H Q3 )(fm)c) H

CH:(Z ZC% gi m)C) A;;)iﬁh&fi)?f%fez% ? ))élndé]'q{é)zg%q %)ﬂ( @l( (85:%1 (ggac%bgc)]éuc ﬁl%((lg) a5t er C)
eaf;q_d@( C 3ud (5,45 (4abidoaxyprolis: (@08)R247@, (-B8imol) as kideC{rbon}: porBiont8- 3
( r @O :Hﬂle donforwis refunda T 5%811.,((%1)&8% roﬁg tegrfp?)t)a}ure an% the solvg:nt Woa:)removecz 3
under reduced pressure giving a thick oil. The oil was then dissolved in 2N hydrochloric acid (3.5
1) and heated to reflux for 4 h and treated with charcoal and filtered through Celite. As the
solution was evaporated, white needles formed, which were filtered. The product was dried at
high vacuum: (2R,4R)-4-hydroxyproline-hydrochloride (213) white cryst. needles (2209 g, 70
15 %).M.p.: 117 °C. [a] § = +19.3 ° (¢ = 1.04, water). IR (KBr): 32385 3017s, 2569m, 1712s,
1584m, 1376s, 1332m, 1255s, 1204m, 1181w, 1091w, 1066w, 994w, 725m, 499s. "H-NMR
(600MHz, MeOH-d,): 9.64 (s, 1H, H-N); 8.89 (s, 1H, H-N); 4.55-4.53 (m, 1H, H-C(4)); 4.51 (dd,
J=10.4, 3.6 Hz, 1H, H-C(2)); 3.44-3.35 (m, 2H, H,-C(5)); 2.54-2.48 (m, 1H, H-C(3)); 2.40-2.34
(m, 1H, H-C(3)). "C-NMR (150MHz, MeOH-d,): 171.9 (s, COOH); 70.3 (d, C(4)); 59.6 (d,
20 C(2)); 55.0 (z, C(5)); 38.5 (£, C(3)). EI-MS (NH;): 132.1 ([M-CIJ"). The filtrate was further
concentrated to give an additional 59.5 g (19 %).
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([MrH +); ESI-M5 (MeOH+Na): 459.1 ([MFNa]+). 2.3. Starting fromderivatives
210 and 215 the key precursors 219a and 22l1a can be 20 prepared according
t o Schemew®los/Reebn n- hexyl (219a, 221a). SUBSTI TUTE SHEET Kd3uk®o146328 WO

03/ 054000 PCT/ EP01/ 14528 137 R64' Ro®4 N3 ~p ~=O i,ii HNHiii-v N
~""HH N COOwe _ Boc N COOMe N COOH Boc Fnoc 210 218a 219a R64 R64

~=p ~=0 '7)Cm\/b HNHNIiIj 0O0OM Wv ",.COON N HBoc NHNH 215 Boc
Frnoc  22@a, T32%alutibsofINE(DD, g, dil®xi)an d20methdnol (60H0Gas added dropw1se at0

v ErocoRtoRRebeRE Q. T, o b e Bk ME PR g ocotur os: To
a sol utatragsphidre. 78e sottionafas a@Ipdte&d Addxhaester Afdrodhioride ()ﬁcdnﬁtated bytaddiag of
0 O el B R0l M RLGRS  as TR RR el %, 2L ™)
gr adualvayuma (ZM)%yﬂfbxmﬁlﬁﬁetrﬁdWs&f wcbooarmddeﬁvhﬁerseﬁd (2f9cgc sawpt her 5 hours.
Ater aclHstiRe $ 08 505 M. 1 (Kb Bhdel 05, 23506 or T7308 A8hAm 1sasc " U1 ©
1384s, 1248s, 1095s, 1064s, 1030m, 877m. "H-NMR (300MHz, MeOH-d,): 4.59-4.44 (m, 2H, H-
C(4), H-C(2)); 3.81 (s, 3H, H;C-0); 3.37-3.31 (mm, 2H, H»-C(5)); 2.50-2.37 (m, 1H, H-C(3)), 2.37-
2.27 (m, 1H, H-C(3)). “*C-NMR (75MHz, MeOH-d,): 170.9 (s, COOMe); 70.2 (d, C(4)); 59.8 (d,
10 CQ)); 55.1(@ C(5)))); 54.1 (g, C(Me)); 38.4 (¢, C(3)). EI-MS (NHs): 146.1 ([M-C1]).
(10 g, 55 mmol) of the above intermediate was dissolved in CH,Cl, (100 ml), cooled to 0 °C and
triethylamine (15.2 ml, 2 eq, 0.11 mol) was added dropwise. Then di-tert.-butyldicarbonate (18.0
g, 1.5 eq, 83 mmol) in CH,Cl, (10 ml) and 4-N, N-dimethylaminopyridine (0.67 g, 0.1 eq, 5
mmol) were added and the solution was stirred at RT overnight. The solution was washed with
15 1M aq. citric acid solution and sat. aqueous NaHCO; solution, dried (Na,SO4), the solvents
evaporated and dried at high vaccum: (2R,4R)-4-hydroxy-1-[(tert-butoxy)-
carbonyl]prolinemethylester (214) as a white solid (13 g, 97 %). [a] & =+13.0 ° (c = 1.06,
CHCL). IR (KBr): 3466s (br.), 2985s, 2930m, 1729s, 1679s, 1424s, 1283m, 1262m, 11225,
1089s, 969m, 770m. "H-NMR (300MHz, CDCly): 4.43-4.26 (m, 2H, H-C(4), H-C(2)); 3.80+3.79
20 (25, 3H, HC-0)); 3.76-3.47 (m, 2H, H,-C(5)); 2.44-2.24 (m, 1H, H-C(3)); 2.16-2.03 (m, 1H, H-
C(3)); 1.47+1.43 (25, 9H, Bu). ESI-MS: 268.1 ([M+Na]").
iv,v: 214 (12.2 g, 50 mmol) was dissolved in CH,Cl, (130 ml), cooled to 0 °C and 4-
nitrobenzenesulfonyl chloride (14.3 g, 1.3 eq, 65 mmol) and Et;N (10.3 ml, 1.5 eq, 75 mmol)
were added. The reaction mixture was stirred overnight and gradually brought to room
25  temperature. The solution was washed with 1N hydrochloric acid and saturated aqueous NaHCO;
solution, dried (Na,SO,), the solvents were evaporated and the crude product was purified by
filtration on silica gel with (2:1)-mixture of hexane/AcOEt: 18 g (84 %). The product was then
recrystallized from hexane/AcOEt: (2R,4R)-4-[(p-nitrobenzyl)sulfonyloxy]-1-[(tert-
butoxy)carbonyl]proline-methylester as white crystals (13.7 g, 64 %). TLC (hexane/AcOEt 1:1):
30 Re0.76. M.p.: 113-115 °C. [o]5 =+21.6 ° (c = 0.924, CHCL). IR (KBr): 3112s (br.), 2981s,
29555, 2882m, 1755s, 1683s, 1532s, 1413s, 1375s, 1348s, 11925, 9285, 911s, 759m, 745s, 610s.
"TH-NMR (600MHz, CDCl,): 8.45-8.35 (m, 2H, H-C(Nos)); 8.15-8.06 (m, 2H, H-C(Nos)); 5.27-
5.16 (m, 1H, H-C(4)); 4.53-4.32 (m, 1H, H-C(2)); 3.75-3.60 (m, SH, H,-C(5), H5C-0); 2.59-2.35
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10 was extracted with CH2O 2a the organic fraction dried (MSH),
evaporated and the residue dried under reduced pressure. The residue was
di ssol vedwiow@sz@a2 (300nml), cooled to 4 with an ice batecordiawed by
addition of DIEA (20.0r, 117nmmol) antsa solution of the appropriate acid
chloride R64' COC1(101. Omol) in CH2C12 (50m) at 4C. The reaction m xture
was stirred for 1 hour at 4 and for 18 hours at roomtenperature 15 and
ext r act@o2EHHC(BIEL1-42):1. 3026 8L, BOD HT)NMR (1 0HAR:, 2-DAlhe 1 DA ics fsf act i on was

dried / d j Ig r.aph on Si0O2 with
o adl ert B R oD 2T B B S vl Vi o
conver te@w:08+7hé (4, Gth); S@HmﬂbbttdsC@DJBSZTMBUJSESBB-FEB (E,M)Eq,m)); \Af)ogsg ?54212(630
/ I 8 2 r r.. convers
nto 200 The o e a e oS et VBl in S BN RULE 26) W0
03/ 354 d00e, PCTHnEPOs /tHetba 8 intbﬁﬂadiaﬂéaquldfa;b(ﬂﬁed(ibblvg (lﬁwlhimﬁﬁég&d(ﬁ% 408°cda}ngxo ([ (oM
- 8a- - | net .per hyar p- o, o- -
ngS I Sg’rsen- f‘%ﬁ‘i %53}%2%1 alrgwé%ny )%l)r!n%%%?%g%t}“% E?Ia?f’[oé“ég G ‘?Vﬁ%'_-n@h‘acet ic acid
(222) : Thexert®n Mhixtg Nﬂlémmorate@aﬁﬁﬂaBlﬂidue?ﬁ@pe;iidecﬁintﬂteﬂfylﬁfér,gthk g{tr\]gpglgjgjoﬁl;refﬁglﬁ?
0.414 I R-8a-[(tert._- | C
per ny oy e Ak e i BB g e ckaabic s A S teht vas
-pyrr oletzr[pml;agdainbwmjdnetldﬁi@dg ﬁ?@h@?ﬂ@hm: (2Etgla)a-§tggg§ﬁﬁgz?a xt ; (r) ﬁ (2)1‘5 -
i chi hane/ ; V\Er e .
((ji)clglzi %?%gq%yﬂ%%’g%%%@é’ EeFﬁe’p(ﬁbﬁﬂf %)H%]é’ﬂrﬂﬂr(é')lf)ai 39%)_&9‘5%{‘@?4% (eof acetic
aci d andsCH2HMH-NMR NOUMH&)'(DIDME)BMQ%—K.W(m,ﬁ'P%HL g)g 3\}3?3?3 g,;ri]g@p ghas stirred
t re an oured on
i chi o G eRARe ) e St aal i 1 B BB 5 8 apdHabied and ¢ he
resi duehnseat. snea g drCIF0 M) i 138 diprhergyeiangiAgjhanol (9:1) to

i 779 _15 of
(25, G574k L8 ] 1 BrP) 331 P me Higkppbrhy 606 sockdomo- ([ (OH

| uas en99e¥ihd SnCl, (22.4 g, 4 eq, 120 mmol) was added and the reaction mixture stirred for 30 min. at

0°, gradually warmed to room temperature and stirred for another Sh. After adjusting the pH of
the solution to 8 with solid NaHCOs;, allyl chloroformate (15.7 ml, 5 eq, 150 mmol) was added.
The reaction mixture was stirred overnight at room temperature, evaporated and exiracted with
AcOEt and the organic phase washed with brine. After drying the organic phase (Na,SO,), the

20 solvent was evaporated and the product dried at high vacuum: (2R ,45)-4-
[(Allyloxy)carbonylamino]-1-[(tert-butoxy)carbonyl] proline-methylester as a clear thick oil
(216) (8.7 g, 89 %). [a] § = +41.9° (¢ = 0.928, CHCl;). 'H-NMR (300MHz, CDCls): 5.98-5.87
(m, 1H, H-C(B)(Alloc)); 5.34-5.02 (m, 2H, Ho-C(y)(Alloc); 4.62-4.49 (m, 2H, H,-C(o)(Alloc));
4.41-4.23 (m, 2H, H-C(4), H-C(2)); 3.82-3.66 (m, 4H, H-C(5), H;C-O); 3.43-3.20 (m, 1H, H-

25 C(3)); 2.33-2.07 (m, 2H, H,-C(3)); 1.43+1.39 (2s, 9H, /Bu). CI-MS (NH;): 329.1 ([M+HT.
vii-x: 216 (8.4 g, 25 mmol) was dissolved in (4:1)-mixture of methanol/water (100 ml) at room
temperature, LIOH (2.2 g, 2 eq, 50 mmol) added and the solution stirred overnight, Methanol was
evaporated and the residue poured onto 1N hydrochloric acid (100 ml) and extracted with AcOE.
The solvent was removed and the residue dissolved in (1:1)-mixture of TFA/ CH,Cl, (200ml)

30 and stirred for 2h. The solvents were evaporated and the product dried at high vaccum: (2R,4R)-
4-[(Allyloxy)carbonylamino]proline as a clear oil (5.2 g, 96 %) "H-NMR (300MHz, MeOH-d,):
6.04-5.88 (m, 1H, Hp-C(B)(Alloc)); 5.38-5.19 (m, 2H, H,-C(y)(Alloc); 4.64-4.54 (m, 3H, H,-
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met hoxycar bonyl ] am no} -pyrrol o[ 1, 2-a] pyrazi ne-6-acetic acid (222) as a
white powder. 'H NVR(300MHz, DMSO-d6): 8.30 (s, 111); 7.88 (d, J= 7.2,2H);
7.67 (d, Woloxs4@b); 7.62 (br.s, 1H); 7.41 (t, J= 7.2, 2WqT/ERI3A4%28,
J=7.4, 211); 4.35-4.2 (m 5H); 3.55 (B36.d, J= 6.3, 2H); 2.8-2.55 20 (m
3H); 2.45-2.25 (m 2H); 2.1-1.95 (m 1H); 1.35 (s, 9H); MS(ESI): 586.1
(MtNa) +, 564.1 (M+H). Tenplates (cl): MOl 0| Ow HOOC NHFmoc ~5

(c1- 1) (AEANISYRSEATBISHERR, (RUE D6 MO AYDHACSFTEE0H G458 140

Experinental procedure describ Bannwar t h ni er zi nger K.

Mul | er H@(S)la@ﬁé@ml (mQH, HprG(@); GRMS @HQ): 257 (PdtHRp 1993 SUBSTI TUTE SHEET
(RULE ?(an M0 0%3/ Rt PR b{ ERR b dat2Shd olftbren 1me§lo%cfaﬁioﬁﬂhuc&ﬁ neds 3. 1.

Enzymati c aSsays The active enzyne concentrations were calculated using the

equat i dftdesdr daeb3 mmoberrdediswtved B CHLL 10 ml) apd Pifek §466 pl.Eieachét n. J.
1973, 1?anolig/gfs aded) andﬂi?«?so!hﬂia}q Qﬁ&é%v%rﬂkﬁ?ﬂ%% ﬂeﬁlgéraéﬁﬁr ‘?heds%ixgﬁma@ed by
quant itati ve amnd aclid ana YSI S assays re repeat

quadr upthewd end teresidyd dissolvehinoke Qi washadysthnl Adsdroghlpsic a@d dieddNaSOon of
trypsi %Yé@%va'ﬁ&%ﬁ'&a&@ drufi0 roéumyélﬁlgie% Hlu‘aﬂ&{ &‘v@?éﬂ'ilg g%P»Oﬁ}?ﬂfs{ aa%rﬁé?é?@ of

i nhi bi tor assays re carr In Tris-HC fer (pH 7.8,
100mM\V) o &t)diemnp/@c(:l?ﬁwﬁ@é@t Xhe sopyrat ympvaa@rétmth IGHRCl, and the product

benzoY|rka aigaBRinf (1N 49! Q"’]{E'Alllﬁ&!&)c(n%ogyﬁ%o]aﬁﬁ9f1@ﬁoﬁeﬂ'9t3’1ﬂet}{o§§mt' on rate

was nonitored over m nutes at 40 ermnation of antielastase
actiovi togrbomylhiprolies 2&Rephiterspled G0 kst 33a%b[0@/a§ +29.3 ° (¢ = 1.08, CHCl,). IR (KBr):

NS“CC's@YA (Er&?&(%@}’%} 9#2%3%1 ;. E70RE lr J3o6mk egih%'l%?é’s“'lf%%zl ot S, | 1 de

(1.6nM\V) ent f/vere iftin e intial rate
dat a t(7591he738m62<lm HNMR (0N, CW@W 742@ 1Hs§t1ﬁ)e% 79:6{69@!11 3H.¥e tight-binding

i nhi bi th @R ey): 7162945258 181 Fermd )l 7 48992 (NBiH) 89S 3 5 EPH-:
C(2°)(fmoc)); 6.03-5.74 (m, 1H, H-C(B)(Alloc)); 5.41-5.07 (m, 2H, Hy-C(y)(Alloc); 4.74-4.17 (m,
15 7H, H-C(10°)(fmoc), H-C(9°)(fimoc), H-C(4), H-C(2), Hp-C(0x)(Alloc)); 3.91-3.76 (m, 1H, H-
C(5)); 3.48-3.25 (m, 1H, H-C(S)); 2.45-2.08 (m, 2H, Hy-C(3)). ESI-MS (MecOH): 437.3
([(MHE]); BSI-MS (MeOH+Na): 459.1 ([M+Nal").

2.3. Starting from derivatives 210 and 215 the key precursors 219a and 221a can be
20  prepared according to Scheme 44.

R*: n-hexyl (219a, 221a).
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1979, 63, 437-467): ] v - [Et Ir - K+ (I1t+K -Et)2+4K | 2E r SUBSTI TUTE
SHEET (RULE 26) WO 03/054000 PCT/ EPO1/ 14528 142 Determ nation of anti

cat hepsi nw® @aiskoobt y 10m of a solution of cathepsin G (0.BCTuERuL/14528

correspondi ng to around 2M purchasedi3sfrom Cal bi ochem) were incubated for
15 mnutes with increasing concentrations of inhibitor. The 5 assays were

carried out at 37Cin a total volune of 700l of HEPES buffer (pH 7.5

nol /L) containing 0.05nol/L CaCl2. Then, 701 of substrate

(N-succi nyl -L-al anyl -L-al anyl - L-prolyl -L- phenyl al ani n-4-nitroanili de,

in DMSO) were added. The rel ease of of p-nitroanilide was

nmto determne the initial velgcities of the reagm ons. Each neasurenent
reproﬁuced three tines (

561- 565)

: 3.2. Results Exa -_I
Chynot rypsi ﬂlepsi n G. Ex.
3 > 10' 000 odife 4.70Q Nd

was

arrett, Metho
(nM Ki (nM zKjy (nM Trypsin

"H

0.1
20mM

nonitored at 405
oEnzynol ogy 1981, 80,

00 > 10'000.%00'00 2 1500 Nd Nd Ex.
5 190d"Kd Nd 6 > 25' 000 Nd Nd

Ex. 7 110 Ndiyd Ex. 8 710 Nd Nd N@OcSomie 25' 000 4400NKQcoBK. 10 > 20' 000
1400 Nd Ex.11 > 20' 000 4700 Nd Ey,. 15 21 3800 10' 00Bmobd: ot det er i ned

5

10

15

210 218a 219a

LOOMe - H=N H=N
: i b\COOMe ii-v Z“>\\\COOH
N H —_— R —_— - B

Boc N" "H N H
215 Boc Fmoc
220a 221a

i: SnCl,, dioxane/H,0; ii: R®*coc, diisopropylethylamine, CH,Cl; iii: LiOHx1H>0, MeOH,
H,0; iv: TFA, CHyCly; v: FmocOSu, Na,CO3 ag., dioxane
Scheme 44

i, ii: Typical procedures:

To a solution of 78 mmol of azides 210 and 215 in a (3:1)-mixture of dioxane/water (500
ml) was added at 0 °C SnCl; (59.2 g, 4 eq, 0.31 mol) and the solution was stirred for 30
minutes. The reaction mixture was gradually warmed up to room temperature and stirred
for another 5 hours. After adjusting the pH to 8 with solid NaHCOs, the reaction mixture
was extracted with CH,Cl,, the organic fraction dried (MgSQOys), evaporated and the
residue dried under reduced pressure. The residue was dissolved in CH,Cl; (300m1),
cooled to 4° with an ice bath, followed by addition of DIEA (20.0ml, 117mmol) and a
solution of the appropriate acid chloride R**'COCI (101.0mmol) in CH,Cl, (50ml) at 4°C.
The reaction mixture was stirred for 1 hour at 4° and for 18 hours at room temperature
and extracted with HCI aq. (0.5N, 200ml) and CH,Cl,. The organic fraction was dried
(MgSOs), evaporated and the residue chromatographed on SiO ; with gradients of
ethylacetate/hexane yielding 218a and 220a, which were converted into the final products
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SUBSTI TUTE SHEET (RULE 26) WO 03/ 054000 PCT/ EPO1/ 14528 143 CLAI M 1.
Compounds of the general fornmula O 1771, Tenplate (1) 5 wherein O

Tenpl at e wWiPodw4@ogr oup of one of the fornulae K h | 0 CpcrEton/1428) 10 O
10 R33 O N R20 N NR20 = N N-R34 R350 4380 \ R36 R30.-N 31 '/ R32 Rao. N =
""R32 3y RB8 R R31 R0 OR20 (bl) (b2) cl) WO 03/054000 PCT/ EPO1/ 14528
1441 01 O NR20 O N.R20 O NR20 R390 S OR4 R390 &, " 0 OR40 R44 N R45
R41 N RA2aRAd 221 Rd2desBdBdR®B th¢ cativersivd)of 4§ into 217. The overall yields were

50-60%.

SUBSTITUTE SHEET (RULE 26)



001 0OI N ~0l,. NN 20RORL,,,,. N RORL..,. RRoRill, 322 N
JR32 N/R32 ' R/R46 HR33 _ N R3 R33 -N,R34 (el) (e2) (e3) 0 0 0 R48 R33
ON_ 2 1 NweR@/oFF Rn N/'R3 NR3 N H 47 ORN O R0 RACEs)/16523 ()
10 1 (r) NNR2O 0 RLO NR20 0 :ReN3R20 O N~/R32 cIN/RS2 NR O R R8/
R8 (h) (il) (i2) 10 R0 O,RL ON RO o NRN3R0 Rl~, NO N'//R32 RN
3 R0 HS\ RS- \R49 RA9 R8 (i3) (i4) (j) WO 03/054000 PCT/ EPO1/ 14528
145 R50

Templates (b1):

Synthesis of (ZS,6S,8aR)-8a-{[(tert.-butyl)oxycarbonyl]methyl}perhydro-S,8-dioxo-{[(9H—
5 fluoren-9-yl)methoxycarbonylJamino}-pyrrolo[1,2-a]pyrazine-6-acetic acid (222):

HOOC e}
N
HN | NHFmoc
O > COoOoBu
222

To a stirred solution of 250mg (0.414mmol) of allyl {(25,65,8aR)-8a-[(tert.-butyl)oxycarbonyl]
methyl}perhydro-5,8-dioxo- {[(9H-fluoren-9-yl)methoxycarbonyljamino} -pyrrolo[1,2-a]pyrazin-
10 6-acetate in a degassed mixture of dichloromethane/methanol (9:1, 3ml) were added under argon
25mg (0.0216mmol) of tetrakis(triphenylphosphine)palladium, 0.05ml of acetic acid and 0.025ml
of N-methylmorpholine. The reaction mixture was stirred for 48 hours at room temperature and
poured onto water and dichloromethane. The organic phase was dried (MgSO,), evaporated and
the residue chromatographed on SiO, with dichloromethane/methanol (9:1) to yield 180mg (77%)
15 of (25,6S,8aR)-8a-{[(tert.-butyl)oxycarbonylimethyl} perhydro-5 ,8-dioxo-{[(9H-fluoren-9-yl)-
methoxycarbonyl]amino} -pyrrolo[1,2-a]pyrazine-6-acetic acid (222) as a white powder.

'H-NMR(300MHz, DMSO-d): 8.30 (s, 1H); 7.88 (d, J= 7.2, 2H); 7.67 (d, J=7.4, 2H); 7.62 (brs,
1H); 7.41 (t, J="7.2, 2H); 7.33 (t, J=7.4, 2H); 4.35-4.2 (m, SH); 3.5 (br.d, J= 6.3, 2H); 2.8-2.55

20 (m,3H); 2.45-2.25 (m, 2H); 2.1-1.95 (m, 1H); 1.35 (s, 9I); MS(ESI): 586.1 (M+Na) ™, 564.1
(M+H)",

Templates (¢1):

MeO ! O ! OMe

HOOC NHFmoc
’5 (c1-1)(168)
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1" 1R32 0=NOON 15 R32 N RRO OR 000 ' R32R20 R510~-~' ""@QR53 o
R~ N RB ORB2 O(k) (I) (m RS0 Rlv," / RIIIl.- NN 20 ONOPN, OO 32
20 N and W@43a8R000R R 2 R20 O N, R54R33-N, 34 R R8 R8 (n)pd1dppoip)s2swherein
OB 5 is the residue of an L-a-am noi4acid with B being a residue of
formula -NR(err)CH(R(err))- or the enantioner of one of the groups Al to
A69 as defined hereinafter; is a group of one of the fornulae 10 WO

03/ 05438°rinteRfabposum Se@ribelte W. BahhwAthNA 2K iNerbing 2. NREIRE D, (Rirect, A2 R R2 A

A2 A3 Azeciak, EP 0 592 791 A2, 1993.
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) R R
R/ RN 4 NRNRZ RIINNR3 RL NRR-RL RS ORs A5 A6 A7 AB A9 R R/
' RI'/ NRLN-RLNR-R R~ N%N 76~RRO_I ei8 016 RAO0AI Al2
Al3 Al4 RwW® 03/024000% N R2Z N Rs N, R3 R3 RN NR4 R R1' Rl NdlIEMN1Rss2BS O R6

X ' R~ R
6"N O 15 Al6 Al7 A18 A19 A R I I | 14l RI1 %N, N , R NR R
-~P~9 RR ORRL Re OR6 0 A20 A21 A22 A23 A24 WD 03/ 054000
PCT/ EPO1/ 14528 147 RI RI1 RI RI %RI N1 RL NRLN1I N RNNORI13 Rs

R11 R12-Biologigl methodo7 A28 R| RRI RI R %
3.1. Enzymatic assays

The active enzyme concentrations were calculated using the equation described by Hendersen (P.
5 J.F.Hendersen, Biochem. J. 1972, 127, 321-333). The inhibitor concentrations were determined

by quantitative amino acid analysis. All assays were repeated in quadruplicate.
Determination of antitrypsin activity

10 A solution of trypsin was incubated for 5 minutes with increasing concentrations of inhibitor. The
assays were carried out at 20°C in Tris-HCI buffer (pH 7.8, 100mM) containing 10mM CaCl,.
The substrate was N-a-benzoyl-L-arginine-4-nitroanilide (3.2 mM) and the initial reaction rate

was monitored over 30 minutes at 405nm.
15 Determination of antielastase activity

As above, exept the substrate was N-succinyl-L-alanyl-L-alanyl-L-prolyl-L-phenylalanin-4-

nitroanilide (1.6mM).

Apparent Ki values were calculated by fitting the initial rate data to the following equation, which
20 assumes competitive tight-binding inhibition (J. F. Williams, J. F. Morrison, Methods Enzymol.

1979, 63, 437-467):

VO
TR SRR (AT ATARYTa

V=
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%N RLRRLRRLNJNNRN-~1\ (r) O%ﬁSRSN\lit gR8A29RA80R§\31A§\22
RI' RI RR%WNI \ NI\ ~NRLN R

ﬁgg A36 AYD o3dshooR R, | ~ 1 ~ 1 RIL NR2Z Rl NRs Rl N.NR3 R&?MN,IMSZg?lR(; RéS

A38 A39 AA0 A1 A2 | R RINRL ~~™M2RL NRL 7C- N1 ~ N RRJ_RSNRJ_SNO

Rs RS NI 11 R A43 Ad4 A45 A6 A7 R1 | R | RRL NRN Rl1--0

T7 ONRL2Z 0 NR12 R16 R6 0 R6 A48 A49 AS0 A51 A52 WD 03/054000

PCT/ EPOYF!$@gion gt cathepsin G activity

10ml of a solution of cathepsin G (0.2 U/mL, corresponding to around 2uM, purchased from
Calbiochem) were incubated for 15 minutes with increasing concentrations of inhibitor. The

5 assays were carried out at 37°C in a total volume of 700p1 of HEPES buffer (pH 7.5; 0.1 mol/L)
containing 0.05mol/L CaCl,. Then, 70ul of substrate (N-succinyl—L-alanyl-L-alanyl—L-prolyl—L-
phenylalanin-4-nitroanilide, 20mM in DMSO) were added. The release of of p-nitroanilide was
monitored at 405 nm to determine the initial velocities of the reactions. Each measurement was
reproduced three times (A. J. Barrett, Methods in Enzymology 1981, 80, 561-565).

10
3.2. Results
Example Ki (nM) Ki (nM) Ki (nM)
Trypsin Chymotrypsin Cathepsin G

Ex. 1 100 >10°000 100°000
Ex. 2 1500 Nd Nd
Ex.3 >10°000 Nd Nd

Ex. 4 700 Nd Nd

Ex. 5 1900 Nd Nd

Ex. 6 >25°000 Nd Nd
Ex.7 110 Nd Nd

Ex. 8 710 Nd Nd

Ex. 9 >25°000 4400 Nd

Ex. 10 >20°000 1400 Nd

Ex. 11 >20°000 4700 Nd

[Ex. 15 21 3800 10°000

Nd: not determined
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;I RI Rl R RI NRLNRLNDRL R1 0Z Rl7 R RL R1 0 R 12 0 A53 A54
AS5 A56 A57 ~', I Il RI' RI' R R, NRINRRNRINRLNORG6 \ I \' 'R
14 \ | RIWO BRBsRBOAS8 A59 A60 A6l A62 R | | R N Rl #¢T1RIPON1452R N
RBR8 \R8 R8 A63 A64 A65 A66 | RL NR3 T6 ~ N 6 N R8 R8 R8 A67 A68 A69
Nl-R2Z0 R NNR20 ~. NR20 ,NR20 "~ | N-R20 R18 9 R19 21 R22 18
R R R A70 A71 A72 A73 A74 1 1 20 R NFz R,~IN ~~ NR20 NR R22
~\\N%iA|}‘I\VIIS]'1 R23 R11 R R

1. Compounds of the general formula
O\ .
I
N
Template
U]
5
wherein
O%__ l
N
Template

10 is a group of one of the formulae

8 5 "
= N N\RZO - N N—R
R30,N\ﬂ)_:my/R32 30/N = V32
R R
o O &



A75 A76 A77 A78 A79 WD 03/ 054000 PCT/ EPO1/14528 149 N R20 NK N.R20 N-R2o R

NR2O NR2O ,NN a OfRI2 | R5 (I | R26 R8 AS0 A81 A82 A83 A84 N R20
' N_R20 RwigrpdisMoR20 R N R20 R27 28 fN, Z10 R R11 RS RS WATEMSR4ABY AS5
A86 R-R20 .~ NRO RNRO ~. NRGIN RO S ONRI2 nN 0 29 RL1 A90

A91 A92 A93 A94 "K N.R20 NR2o 20 No NV. _RNR20O dN R2 R12 R8 R8 A95
A96 A97 A98 A99 CnN N_R2o0 N.R2o0 N-R20 NR20 N-R20 N OO and / R14 R12 R8

R8
\Rzo ‘R2° N‘Rzo
R39 0 OR40 R390 R40 R45

R43
(c2) (c3) (d)




A100 A101 A102 A103 A104 R is H Ilower alkyl; or aryl-lower alkyl; R2 is
H al kyl; alkenyl; -(CH2)m CHRG' ), OR55; -(CH2)nm CHR61) SSR56; -

( CH2) M CHR@L)3asIRB8R34; - (CH2) n{ CHR61) SOCNR33R78; 5 PCT/EP01/14528

(CH2) m CHR61) SNR20CONR33R78; WD 03/ 054800 PCT/ EPOL/ 14528 150

- (CH2) o( CHR61) sCOCOR17; - (CH2)O(CHR61) SCONR58R59; _(CH2) o( CHR61) sPQ( OR6) 2;
-(CH2) o(CHR61) S SO2R62; or -(CH2)0(CHR61) SC6H4R8; R3 is H;, al kyl; al kenyl;
- (CH2) M CHR6 1) 5OR55; - ( CH2) n{ CHR61) SSR56; - (CH2) n{ CHR61) sNR33R34; 5

- (CH2) 0O( - ((CH2) O( CHR61) SCONRE8R59 ; |

-(CH2) o OHR61) S SO2ROR B2

- ( CH2) o{ OHR61) § C6HARS; Réb (e RRIS al kel ; 2) M CHR61) sOR55;
- (CH2) n{ R61). sNR33RgZ¢ ( GH2) P( CHR61) sCOORS7;

- (CH2) p( GENR58R59;RI 1) sPQ( 10 - (CH2) P(CHR61) s
SO02R62; g~ ( CH2) O( CHR61) SC6HA®BY? RS i s al kyl ; oal kenyl ;

~(CH2) O(CHR61) 50R55; " ( CH2) O( CHR61) SSR56a - ( CH2) O( CHR61) SNR33R34.  al kyl
~- ( CH2) n{ CHREKs OCNR33R78; _( CHi2) m( CHR61) 5NR2000NKRBBR78;
(CHZ)O(CHRGJ%@COO?S?; - (CH2) O( CHR61) SCONR58R59; - ( CH2) 0( CHR61) sPO( OR6) 2a

- (CH2) o( S S02R62; or - (/CH2)o(CHR61) SC6 ; %‘5 R6 is H alkyl;
al kenyl ©== CHR61) sORBT d?) O( CHR61) ( 2) O( CHR61) SNR33R34;

- (CH2) o(@l—] 1) 57; 4 1)/sCC]\lR58‘?215 ’ W@HRGl)sPO( OR60) 2;
- (CH2) o( CH = 5020 R62; ru—2|(|36'a)‘?c:6. RL BI'A% al kyl ; : al kenyl ;
I, -(CH2)q R SORS5: q( SNR33R34:1 - (642) r ( CHR61) s COOR57;

- (CH2) T( BEEANR58R N12) 1 ( CHR61) sPQR 32 -(CH2) r (CHR61) sSC2R62;
or 20 -( (CHR61) s Coi#4R8; is H d; F ; NO2; lower alkyl; |ower
al kenyl ; @aryl; aryl-lowet alkyl; - (CH2)0(CHR61)sOR55; -(CH2)0(CHR61) sSR56;

_(CH2) o BHRG1) NR33R34; R CH2) o( CHR6) s OCNR33R78:
( CH2) O( CHR61) S MR20CONR33RT8; ~ - ( CHa) 0( CHR61) SCOOR57; (p)
- (CH2) o( CHR61) s CONRG8R59;

wherein

5 s the residue of an L-a-amino acid with B being a residue of formula -NR*CH(R"")- or the

enantiomer of one of the groups Al to A69 as defined hereinafter;

I
A

is a group of one of the formulae

10



5 - (CH2) O(CHR61) SPQ( OR60) 2; - (CH2)0(CHR61), SO2R62; or
-(CH2) O(CHR61) 5COR64; RO is al kyl; alkenyl; -(CH2)o(CHR61) SOR55;
- (CH2) o( CWiRb)i58866; - (CH2) o( CHR61) SNR33R34; - ( CH2) o( CHREH)TAGODREAS
- (CH2) O( CHR61) SCONR58R59; - (CH2) o( CHRa#) SPQ( OR6) 2; - (CH2) O(CHR61) s SO02R62;
r -(CH2) o(CHR61) sC6H4R8; R10 is al kyl; al kenyl; -(CH2)o(CHR61)sOR55,
-(CHz) o(CHR61)s ~ SR56. -(CH2)o(CHR61)5NR33R34; 30 -(CH2)O0(CHR61) sCOOR57a
(CHZ)O(CHRGl)s ~ CONR38R59. - (CH2) p(CHR61) SPQL OR60) 2; - (CH2) O(CHR61) S
S02R62; (CH2) o( GHRGyL) SO6HARBs. 1 is Hw kyl ; al kenyl ;
-(CH2 n‘% SOR55 xggHZa CH sSHR56; - ( 061) s33R34;
_E CHzgm( gz?sOCNF'i%R %((O-WRG)SN 3R78; :
- (CH2) o( CHR61) SCOOR57; WD 03/ 05400(RZPCT/ EPO1/ 14528 151
- (CH2) o( CHR err))(err)CO\IR(err)R(er - (CH2) of CHR(err)) (err) PQ( OR6D) 2;
- (CH2) o( CHRB1) SSCPR62; A8r - (CH2) of Rfil)s R8; R12 is H alkyl;
aI kenyl ; - 2)m(CHR61) SPR55; (QHZ) CHR61) SSR‘:‘[G ((CI—|2))n(CHR61)sNR33R34
(CHZ)r C%Glézs 7N (CgHZ)r CC]\IRS
(CHZ)rR “N-R{ CHR r( )sFé
_(CH2), (CH C6H4RI is al ky | kenyl ; (B? q( RG%SCRSS;
- (CH2) q( CHR61) SSR56; - (CH2) q( CHR61) SNR33R34 2) sCOOR57;
-(CH2) g ~ (@abR61) SCONRSARS9. - (CH2)Ar( CHR61) SPO(ARGO)Z -ALCH2) g( CHRG1) S
S02R62; or -(CH2)qg(CHR61) SC6H4R8; 10 R14 is H; al kyl; al kenyl;
- (CH2) M CHR61) SOR55; - (CH2) n{ CHR61) SNR33R34; - (CH2)q(CHR61) sCOOR57;
(CHZ)q((ﬁ(RG@SCO\IRSS 59; (CI-[Z)q(CH 1)ISPO(CR60) a (CHZ)q(CHRGl)sSCRGZ;
2

R61) s IS aI Yy al kenyl CHZ) o( CHR61) SOR55;
-(CH2) o SR&6? 2 R61) SCOOR57;
- (CHR) oﬁggj m% 2; 2) o( CHR61) S S02
R62; or )o(cﬁ 6 is alky aI ken9 2) 0( CHR61) SOR55;

(C|—|2)o(CHR6)SSR56 (CHZ)o( ') SNR33R34R8 (CHZ)o( 1) SCOOR57;
- (CH2) o( CHRE1) SCONR5BR59; - ( CFi2) o( CHR61) SPO( OR60) 2; SCHZ)O(CHRGl)s
S02R62; or At 2)0(0%1)5 ;
v . N I!l =8 L vl s v |
N \\ \‘ N\ /R N N\ ,R \\ 4
RV‘CJR R1f£/\\E RN R1Q RS
o 5 RB——'—\ 0
R o =
A15 A16 A17 A18 A19
v v .
) A "N N N
R1r\/\)\ R R R Rj/\g
RQ RG 0 0] .



20 R17 is al kyl; alkenyl; -(CH2)nm CHR61) SOR55; - (CH2)n{ CHR61) SSR56;
-(CH2) M CHR61) , NR33R34; - (CH2)q(CHR61) SCOOR57; - (CH2)q(CHR61) SCONRG8R59;
- ( CH2) q( OWiRbmsysSIROY CR60) 21 - (CH2) q( CHR61) S SO02R52; or PCT/EP01/14528
-(CH2) q( CHR61) SC6H4AR8; R18 is al kyl; ®lfkenyl; -(CH2)p(CHRG) SOR55;

- (CH2) P(CHR61) SSR56; - (CH2) P(CHR6) SNR33R34; - (CH2) p(CHR61) SCOOR57;

- (CH2) p( CHR61) SCONRS8R59; _( CH2) p( CHR6) SPQ( OR60) 2; 5 -(CH2) p(CHR61) S
S02R62; or -(CH2)o(CHR61) SC6H4R8; R19 is Iovver al kyI - (CH2) p(CHRb1) sOR55;
- (CH2) P(CHRG )SSR56\ - CHZ) P(CHRG;L) NR3 3R34,\ N(CH2) P(CHR61)BCOO?57

-(CH2) p g’i (CHZ) )SPﬁI 2, -(CH2)p(CHR61) S SO02R62;
or -(CH2) C6 or oget her can form

-(CH2) 2_6- ’}'gCHZ) ZO(GH-IZ)@ 2) S( r - (CH2) 2NR34(CH2) 2 R20
is H alkyl;Ral kenyl ; RY aryl -I ower al kyI Ois H aI kyl ; al kenyl ;

-(CH2) o( CH SOR55; CHZ) 0( CHR61) §R56 - 2) o( CHR61) sNR33R34

-(CH2) o( CH SCOCRS? (CHZ) o(CHRé\)$Z CO\IR58R _(CH2) o( CHR61) SPQ( CR60) 2;

- /
- (CH2) of - é)s SO2R{2; for - (CH2) q( CpRo1) SCGH4R8 WD 03 (%340%0

PCT/ EPO1/ 8 152 RR2Nis H al k1y nal kényl ; -\,( (Hi2) o(CH ORSS;
- (CH2) of t)SSR56R ( CH2) o( CHR® SNRB3R34: R! ) o [) SQOOR57:
- (CH2) o SCONR5 ¢ CH2) 0 2NB6;) CH2) 31) S S02R62

or -(CH) R61) SC6HURE: :
- (CH2) o 1) SSR56; ('Qs2) o( CHRE I)SNR33R34; :
- (CH2) o( CHR6T) SCONRESR5S, - ( CH2) o(CHR61) SPO[ OR611 ) 2R - (CH2) O &FR61) §
S02R62 -{ CH2) o( CH 06H4R8 I kyl ; al |

- (CH2) o(&:ﬂ% )so?regg; : 3) o(CIﬁRGl%@RISZ : ()C/:HZ) o(%?—(%l) SNR3434;

- (CH2) o(CURG&)sCOO?S? < (QH2) O( CHR61 scp\|R5sR59 - (Ck2) p( CHR1) SPO ORG0) 2;

- (CH2) of 02R62; 0 N- 2) o( CHR 4R8; 10 RZ8.isH alkyl ;
al kenyl ;R'=[CH2 RGB) CH %) SBR56; R R6)SNR33R34'
_(CH2) o( CH 57: " - R61) . - (CH2 Yot CHRG 1) SPO( OR60) 2:

- (CH2) o( CHR61) SSO0RR62; or L1 CH2) o CHR613 506HRP28 R26i Rkyl ; al kenyl ;

- ( CH2) n{ CHR61) SOR55; (CHﬁm(CHRal) SSR56; - 15 (CH2) SNR33R34:
A34 A35 A36 A37
- Vo ~ LA R
\ 2 \ 6 N 3 v \
0 0O R15
A38 A39 A40 Ad1 A42
\ Yo | Vo
RS Q o) Z j
0 R16 o) R R6
A43 Ad4 Ad5 Ad6 AAT
Vol Yl Vo Vo Y
R1_<‘ NL R' Nj R1© R'=N Rims N
N O N O{)
B2 o0 R™ R16 RS o RS



- (CH2) OQ( CHR61) SCOOR57; - (CH2) a( CHR61) SCONR5sR59; - (CH2) O( CHR61) SPQ( OR60) 2;
-(CH2) Q(CHR61) S SO02R62; or -(CH2)o(CHR61)sC6HARE; or R25 and R26 taken
t oget her wao3fsuown - (CH2) 2. 6-; -(CH2)rQ(CH2)r; - (CH2) r S( CHRWER0104528
-(CH2)rNR34(CH2)r ; 20 R27 is H, al kyl4g al kenyl ; -(CH2) o( CHR61) SOR55;
- (CH2) o( CHR61) SSR56; - (CH2) o( CHR61) SNR33R34; - (CH2)o(CHR61) SCOOR57;

- (CH2) o( CHR61) SCONRS8BR59; - (CH2) O( CHR61) SPO( CRGO) 2; -(CH2)o(CHR61)S

S02R62; ok -(CH2) o(CHR6 SC6H4R8, R28 is al al kenyl -(CH2) o(CHR61) 5
OR55; g:HZ) (CHR6) S' '\SRb6; (CHi) o'g CHR61) S NR33R34 -\( 2) ( CHR61) S
COCRS? R5 TN CH2)RY )S 2; 25
-(CH2) o( 802 -( R6 &Y HARS; | kyl ; al kenyl ;
-(CH2) o( CH CR55 - ) O( CHR6 R56; -( o( CHRG) 3R34;

- (CH2) o(uﬁﬁa) SCOOR57:R'2 (
cH2 1)S S02 R6 cH2
o ! &8?3 al kyl : 85‘1?31 |g H; )*ﬁﬁ kyl: al ké’ﬁ9| C(CH2

) SCONRS8R59; _ ( CH2) @t CHR6) SPQ( OR60) 2;
(CHW), C6H4R, R30 I?‘é? al kyl; al kenyl ;

or aryl-lo CHR61) SCR55

- ( CH2) P( CiiR6 )sNRsqu4 (CHz)O(pHRel) SCOORR7; - CH2, 0O CHR61 SCONR58R59,
- CH2) o( CHR6 atSPO(OQGO‘ 64 () () %z; - (CHz oﬁ,CHR ) SS02R6E;  or

-(CH2) 0 C6 HR! r alRyh ar ylR'+5 al kyl; WO
03/ 0540 R33 | s\gl%t al nyl ; 5

- (CH2) 8SR56; ) n{ CHR6 1 )5NR34R63

- (CH2) m( ) ; CHRG') SN R¥3R78 R)

, (CHR61) , BRR64; - (CH2 E)(CHR61) S- CONRS8R59, - (CH2) , , ( CHR61) SPO( OR60) 2i
-(Cl12)o(CHRE1), S02R62; or -(CH2), , (CHR61) SCBHARS; R34 is H; | ower

al kyl; aryfd8 or aryI-IAéwer aI kyl A6Q35 is H A&fkyl; al keni$3
- (CH2) m( CHR61) SOR55; (CHZ)rr(CHRGl) SNR33R34; - (CH2) p( CHR61) SCOOR57:

- ( CH2) p( CHRelL) SCONR58R5; (CHZ) p(s i1),P 0R60) 2i
-(CH2) p 802%1?} 10 ( CHR6 SNC6H4R8
\\ 4 \\ %
AG3
Yo
R1_‘<./N
o
A67
I
S . /I!I_RZO X _/N_R20 \\‘ N—-Rzo /[!l__RZO ~ “ N_Rzzzo
19 < ;_
R18°R19 R18/\ 19 R18R 2 R
AT70 AT1 A72 A73 A74

A75 AT6 A77 AT78 AT79



R36 is H, alkyl; alkenyl; -(CH2)o(CHR61)SOR55; -(CH2)p(CHR61) SNR33R34; -

(CH2) p( CHR61) SCOOR57; - (CH2) p( CHR61) SCONRS58R59; - (CH2) p( CHR61) SPQ( OR60) 2;

- (CH2) p( CWiRo3)iS8MBR62; or - (CH2)o(CHR6! ) S C6HARS; 15 R37 mraua/kko1kis2Br; O ;

NO2; CF3; lower alkyl; -(CH2)p(CHR61)BOR55; - (CH2)p(CHR61) SNR33R34;

- (CH2) a( CHR61) SCOOR57; - (CH2) o( CHR61) SCONRS58R59; ( CH2) 0( CHR61) SPQ( OR60) 2;

-(CH2),, (CHR61) sSO2R62; or -(CH2)o(CHR61)S C6HAR8; R38 is H, F; Br; d;

NC2; CF3a al kyl ; al kenyh (CHZ) p( GHR61) SOR55;, - ( CH2) p( CHR6 )SNR33R34

(CHZ) o(CHR6 )55300? _(gdZ)o RS8R R2o(CH2)0.(CH &3SPQ( OR60) 2;
(CHZ) 1) Sﬁ%:% or @o(oﬂsl FIRS; R39S H. al kyl

aI kenyl ; ryI -lo I kyI R4 al Kyl ;I al kenyl /1 ryl -1 ower

al kyl ; R4 5‘5 H F; al ki N skenyl\ /#(CH2) p(CHR61) s ~

OR55, - (CH2) p( CHR6' )sNR33R34 HO Br; al kyl ;Res( CH2) o( CHR1) SCOOR57;

- (CH2) O( CHRE' ) SCONR58R59; - (CH2) o(CHR61)sPO( OR60) 2i  25R8

- (CH2) o( CHR@d ) SSO2R62;589r - (CH2) 0p§3HR61) S Codf8; | R42 iA% H F, Br; d;

NC2; CF3a al kyl; al kenyl; -(CH2)p(CHR61) SOR55; (CHZ) p(CHR61)5NR33R34

- (CH2) O( CHRBL)IS 57; (|CHZ%:H(CHR61) SCO\IR58R5€| CH2) (CHRGIQOSPO(O?GO)Z;

- (CH2) o( CHRe R6Z:-. bk 43 is NTRyl; al kenyl ;
- (CH2) ( SOR55; 2)m(CH S N 30 (CHZ) 1) SCOOR57:

- (CH2) o( CONRSS - (cH2)lo( @ R6t)SP R6) SSOZR62;
or -(CHXZ (CHR61)S Q 78 R44 Ts- al kyl ; al en%l (CHZ)r( R61) SOR55;

- (CH2) r ( CHR61) SSR56; - RCH2) 1 ( CHREL).SNR33R34: CH2) 1 SCOOR57;
Engrgcﬁialg SCO\IR58R59R8)((CHZ)r %fHRGl) SPQ( &e%(())z )vé) 036“’8>54000

PCT/ EPO1/ 14528 154 - (CH@_{r(CHRG')s SO02R62; or -(CH2)r(CHR61) SCBHARS; R45
is H al kyl A8 kenyl ; P) o( CHR61) SOR55; - ( CH2) o( CHR61) SSR56;
- (CH2) o CHR6) SNR33R34; l(CHZ)a(CH 1) SCOOR5 7} - CHZ) ) S( CifR6 1) SCONRB8R59;

- (CH2) S(¢CH _)RSE’O( ORR0) za(CHQ)s CRRG61) ,~-SORREZ, -R
6 is aI kyl ; nyl ; or(j
'11

- (CH2) s( ) SCBHARS:
- (CH2) o( RGS)pCGH4 ;

A90 A91
- l 20 -~ l 20 I 2
N—R N—-R >.. _N-R% ~ N—R20 - N—R20
@ (1 (> D
S o N o v v
F1212 RS RS
A95 A96 A97 A98 A99
N —-R%0 N —R20 —-R2° ~. '_Rzo
@(j C(i (/gj [ ;i §O and éj\l\Rm_
A100 A101 A102 A103 A104

R'is H; lower alkyl; or aryl-lower alkyl;
R?is  H; alkyl; alkenyl; -(CH,)(CHR®)0OR*; -(CH,)n(CHR®)SR; -
(CH,)n(CHR®)NR¥R*; -(CH,)(CHR*);OCNR*R®; -
5 (CH,)n(CHR®)NRPCONR*R"®;



R47 is H, alkyl; alkenyl; or -(CH2)o(CHR61)sOR55; R48 is H | ower alkyl;

| oner al kenyl; or aryl-lower alkyl; R49 is H, al kyl; al kenyl;

- (CHRfi 1) 8@QO3R5E7000 ( CHR61) SCONRS8R59; (CHR61) SPQ( OR60) 2;  -H(@HRSI i $SORG2; or
-(CHR61)sC6H4R8; 10 R5 is H, lower al®yl; or aryl-lower alkyl; R51 is H,

al kyl; al kenyl; -(CH2)n{ CHR61) sOR55; -(CH2)n({CHR61) sSR56; -

(CH2) m CHR6) sNR33R34; - (CH2) o( CHR61) sCOOR57; - (CH2) a( CHR61) SCONR5sR59;

(G2 o e B OO o (R GAR RS2 M08, Hontypo s s
- ( CH2) { CHR6 L)CHBREBIR®), $OFS) oY CERGITERRIGREE, - ( CH2) o( CHR61) SCOOR57;
sh2ReD. ot - LR b BB 1y %&Eﬁ%"f%“;"’&mﬁﬁ% B ) P(OFSL)
(CHz)n(mRGJ(g:BngRG‘)MMmRGl)ssRSG - 20 (CHz)rr(CHR61)sNR33R34
(OB o CriRo T LB AL COR?) AP DRy AL SBTR qo??iény. ;
(mz)mm%lq@m&mkﬂ)(mﬂ%(oaemmgm%g@w@ (CH2) o( CHR61) COOR57; 25
e RO R TR, = o 1 Toner !
(CHz)n(mRa)(swmelméh)sNPfM)a(mRel)s COR64; - (CH2) o( CHR6) 000R57; or
k) S (o) AT TGRS e, ;g% 1igfmﬁs§%&é§m'cﬂé&%é‘?z£%h; 52"
CORGW;  or -(Q@izﬁb(@ﬂﬁaﬂ@m\l%&%&(c YCdeRH, | ower al kyl; lower alkenyl;
a1 Loyl 2t vy R SR R B B RO IMEEY 1 1 vo
03/ 054000 PC'[CHBQ(UIM’SQENREH’S RSQIz)méCHR“)LI‘ﬁ?KBl’Om’RIy’IS Iovver al kenyl ; aryl;
neteroaryl ;- afefh; B, AP () NERNEEN D RSy R P OR )

-(CH,)o(CHR®), SO,R%; or -(CH,)o(CHR®),C.H,RY;

15 Ris H; alkyl; alkenyl; (CH,)o(CHR®);OR; -(CH,)o(CHR®),SR*®; -(CH,)o(CHR®)NR*R*,
-(CH,),(CHR®");COOR"’; -(CH,)o(CHR®"),CONR*R*; -(CH,),(CHR®");PO(OR%®);;
~(CHa)o(CHR™); SO,R®; or (CHa)o(CHR™),C4HR;

R’is alkyl; alkenyl; -(CH,)(CHR®),OR™; -(CH,)o(CHR®*");NR*R*; -(CH,),(CHR*");COOR"";
«(CH,)/(CHR®");CONR**R*; -(CH,),(CHR®");PO(OR®),; -(CH,)(CHR*"),SO.R%; or

20 -(CHp)(CHR®"), C6HLR®;

R%is  H; CI; F; CF3; NO,; lower alkyl; lower alkenyl; aryl; aryl-lower alkyl; -
(CH,),(CHR®"),OR”;
«(CH,),(CHR®"),SR’S; -(CH,).(CHR*)NR*R* ; -(CH,)o(CHR*);OCNR*R; -
(CH,)o(CHR®"),NR*CONR*R, -(CH,)o( CHR®){COOR"’; -(CH,),(CHR®*);CONR**R*;

25 -(CH,)o(CHR®");,PO(OR®),; -(CH,)o(CHR®*),SO,R%; or -(CH,),(CHR*"),COR%,

R’is  alkyl; alkenyl; (CH,)o(CHR®*);OR*; -(CH,)o(CHR®),SR’®; -(CH,)o(CHR®");NR*R*;
~(CH,)(CHR®"),COOR?’; -(CH,)o(CHR®),CONR**R*; -(CH,)(CHR®");PO(OR*),;
-(CHp)o(CHR®™); SO,R®; or -(CHo)o( CHR®'),CsHLR®;

Ris alkyl; alkenyl; -(CHy)o(CEHR®);OR; -(CH,)o(CHR*")SR*; -(CH,)(CHR®);NR¥R*,

30 -(CH,){(CHR®);COOR?"; -(CH,),(CHR®");CONR*®R*; -(CH,),(CHR®");PO(OR®),;
«(CHp)o(CHR®); SO,R®; or -(CH2)o( CHR®),CJHLRY; :

R"is H; alkyl; alkenyl; -(CHp)m(CHR®),ORY; -(CH,)m(CHR®)SR’; -
(CHy)(CHR®),NR¥R*; (CH,)(CHR®);OCNR®R"%; -
(CH,)(CHR*);NR®CONR*R"; -(CHz)o(CHR*),COOR™;




R58 and R59 taken together can form -(CH2)2_6-; -(CH2)20(CH2)2-;

-(CH2) 25(CH2) 2-; or -(CH2)2NR34(CH2)2-; 5 R60 is H;, |lower alkyl; |ower

al kenyl ; wososavoar yl -1 ower al kyl; R61 is al kyl; al kenyl ;pcarEso1/14528

het eroaryl; aryl-Iower al kyl; heteroarsyl-I ower al kyl; -(CH2), nOR55;

- (CH2) M\R33R34; - (CH2) 0000R37; -(CH2)ONRS58R59; or -(CH2)O0PO(COR60)2i R62 is
| oner al kyl; lower al kenyl; aryl, heteroaryl; or aryl-lower alkyl; R63 is

H; |ower al kyl: . E BRY bo; I 8 VU 5 b kyl ;

het er oar yl 4%4%%90@%?5,85@0}&- C@é“,@g‘g&ﬁé@ﬁ{ %M%%@ ’R62; or
_pO(OND ) 2; RBH,)(CHRN QMR al kyl ; | ower al kenyl; aryl; heteroaryl;
aryl -1 ower. kyl ;. hetero | - &l N ] B CHR61) SORG65;

- (CH2) P%%%a{f)ﬁ}@ﬁégqenﬁr@{%ﬁ%%%lﬁéhﬁgﬁﬁs 5is H |ower alkyl;

| oner al keny{CHa(@HR @aNRFR*ower al kyl ; heteroaryl -1 ower al kyl; -COR57;
-COOR57; or - CONRRSRAI: 57l i 561y ss@do Ky b, 1 ayl; aryl;
aryl5-l ower aﬁ@‘,«’ ot gpgé%ﬁé%ﬂg?ﬁgl)k@woﬁj X%@-gggﬁ(ﬁ’lﬁl é 2-4; ois
0- 4d pis 11-4;(ng)i(SH_R§‘2;SOﬁRﬁiz;$>r L(CHE),(QI;IRg)sCaLRS;or 1, Zis a ch?i n _01;I n a-am 28
acl respaue n.pelr & 1 bs, I 61 60 l 61 .0 am no
acid r egi d%eék"flnalgeé’?' Qg(gﬁg)ﬂ(ﬁﬁ{%eﬁﬁg Cégﬁf)ééf:% éfg?ﬁ hﬁ%@n@ﬁé flt@ér m nal

ani _n;)_ aci d, tqgﬂg)qmw‘iith57a@I?§£EﬁRﬂ)§%§®mﬁﬂéf s-(lé?He)q(XH&g%HG(Oiﬁ )?n t hei ][ o
position in chai g Yo QP 51 rmula - A ,or of one o e
types C - NRS @Q(@% PR7rgr - @@E{ . 25 E -NRR2OCH(R74)CO-: F:
- NR2DCHRR8¢) B lkylpaikknit; -(CHBREGHBH)OR -(CBRICHR KT, > NR20-; - NR
e PR L

20-CH(CO ) - CH2) p CH(CO ) - NR20-; an 30

- NR20- CH( CO- )(CHQX(MPMOHWEWG‘mm?h;Wﬂ)q(CWﬂ)sﬁoélﬁHpr | ower

al kyl; | ower ghlse 61y - %%P( CHR61) , OR75; -(CH2)P(CHRG1),, SR75;

_ (CH2) PNR78R* ZH@E—P}Z))E‘%G 1) SCOOR75; - ( CH2) PCONR78R79; - ( CH2) PPO( OR62) 2;
- ( CH2) pRUARG Akyloslkeny qeza)zp(cmﬁesmsa REHRAORRS: SSR’fz-(CIéz_)JH;IHR?ﬂmR”&’r‘:ky| : | ower
al keoyl; - (O PR CHRRSOHR i, e BRI BV 089084000

PCT/'EP01/ 14
~(CH2)o(CHR®"), SO,R®; or -(CHz)o( CHR®),CsHLR®;

R'is alkyl; alkenyl; -(CH,)o(CHR®);OR®; -(CH,),(CHR*"),SR*; -(CHz)(CHR"'};NR*R*;
-(CH,),(CHR*);COOR"; -(CH,)o(CHR®"),CONR**R™; -(CHy)(CHR");PO(OR")z;
~(CH,)o(CHR®"), SO,R; or -(CHz)o(CHR®)CsHRY;

20 R7is alkyl; alkenyl; (CH,)m(CHR®)OR®; (CH,)(CHR™),SR*; -(CH,)m(CHR*),NR*R*,;
| -(CH,)o(CHR®);COOR"; -(CH,)o(CHR*),CONR**R*; -(CH,)o(CHR*);PO(OR™);;
-(CH,){(CHR®), SO,R%; or -(CH,)(CHR®),CsH.R®;

R®is alkyl; alkenyl; -(CH,),(CHR®)OR®; -(CH,),(CHR™),SR*; -(CH,),(CHR*);NR*R*;

-(CH,),(CHR®),COORY’; (CHy),( CHR™);CONR**R*; -(CH,),(CHR*);PO(OR™);;
25 -(CH,),(CHR®), SO,R®; or -(CH,)o(CHR*),C4HLR®;

R%is lower alkyl; -(CHa),(CHR®),OR; (CHz),(CHR"),SR*; -(CH,)y(CHR®);NR*R*;
-(CH,),(CHR®"),COOR"; -(CHy),(CHR®),CONR**R; -(CHy),(CHR*),PO(OR™),;
-(CH2),(CHR®); SOR®; or (CH)o(CHR*),CsH,R®; or |

R'® and R" taken together can form: (CHy)a.¢; -(CH2),0(CHy)y-; -(CH,),S(CH)z-; or

30 -(CHz)zNR34(CH2)2'§

R®is H; alkyl; alkenyl; or aryl-lower alkyl;

R¥is H; alkyl; alkenyl; -(CHy)o(CHR®),0R*; -(CH,)o(CHR®);SR*®; -(CHz)o(CHR*),NR*R*;
~(CH,)o(CHR®),COORY; -(CH,)o(CHR®");CONR**R*®; -(CH,)((CHR™);PO(OR*),;
~(CH,)o(CHR®Y), SO,R®; or -(CH,)o(CHR®);C4HLR";




156 R73 is -(CH2)OR7'; -(CH2)rQ(CH2)OR77; -(CH2)rS(CH2)OR"; or
-(CH2) rNR20(CH2) OR"; R74 is -(CH2)pNR78R79; _(CH2) pC(=NR80) NR78R79;
_(CH2) pC( wNORABYMNR78R79; - (CH2) pC( =NNR78R79) NR78R79; PCT/EP01/14528
- (CH2) pNR8OC( =NR80) NR78R79; _ ( CH2) pC614NR78R79;

- (CH2) pC6HAC( =NR80) NR78R79; _( CH2) pC6HAC( =NOR50) NR78R79; 5

- (CH2) pC6HAC( =NNR78R79) NR78R79; - ( CH2) pC6HANRBOC( =NR80) NR78R79;

()1 R ey G i (o %f’ ﬁé&%ﬁ?@%ﬂ% TR g
§ %3 { 8(( %} _)S%QEEE%RMCHR )EIEQNR r q%&%ﬁ&%ﬁ?@@ém NR78R79;
(CH2) r O( CH2) é@v&%&@ %’%7(5%& I)S%%%%‘érqcm) P06H4N§8003g =NRBO) 78RT79;
e
C
_g Sﬁg% ; gé §§X©M@HR“MFSSE%WW&§%;(§HR“}SC ir S( CH2) pC6HAC( =NOR50) NR78R79;
I k4 | gt&%! ) 5 D6(C 61 56, 33R34

lg ;ﬁ?g IrDCRJ(g ?ﬁ%fnmggggoﬁ%zgo(wﬁéw@gjEﬂ%mgﬁgm ag{ I2 :)(C)]v?v?rz _
a( cn¥|2) 0SR72: S(CE%&%@SL‘)%&B‘EW@ VRS 6(%5 O?ZO\I?%SBRS(Q : ’
_( Chi2) ORF(HORBONRI; alkeBl 2 )(PBORATREE).OR”; -(CBRRIBTRSR ™ R77 i s

- CR67R68R69 a spet eroaryl group of one of the formulae 82 “/Rs2
R82 ~ R82 Jﬁg% {Iﬁgzﬁw 0 SgN R81 HL H2 H3 H4 H5 s3 N R82 R s2 s3~
1/ -~ Rs2 -(CH,)o(CHR®)COOR"; (CHz)O(CHR“)SCONRSSR” -(CH,),(CHR*");PO(OR®);;

(CH,)o(CHR®),SO,R%; or -(CH,)o(CHR®);CsH.R®;

R¥is H; alkyl; alkenyl; -(CHy)n(CHR®);OR®; «(CH,)m(CHR®)SR’; -

15 (CHy)m(CHR®)NR¥R™,

-(CH,)o(CHR®),COOR®”; <(CH),(CHR");CONR**R™; ~(CH,)o(CHR*);PO(OR"):;
-(CH,)o(CHR®), SO,R®; or -(CHz)(CHR®),CeHLR®; or

R* and R* taken together can form: -(CHy)y.6-; -(CH2):O(CHy):-; -(CH;):S(CHy),~; or
~(CH2):NR*(CHa)r-;

20 RYis H; alkyl; alkenyl; (CHy)o(CHR®),0R’; -(CHp)o(CHR®);SR*; -(CH,)o(CHR")NR*R*;
-(CHa)o(CHR®"),COOR®; -(CH,),(CHR®);CONR**R*; -(CH,)o(CHR*"};PO(OR®),;
-(CH,)o(CHR®), SO,R®; or -(CH,)o(CHR™),C4HLR®;

R®is alkyl; alkenyl; -(CH,)o(CHR®)-OR™; -(CH,)o(CHR®"); SR*; -(CH,)o(CHR™), NR¥R™,;
(CH,)o(CHR®), COORY’; -(CH,){(CHR®); CONR™R*; -(CH,)o(CHR*"); PO(OR™);

25 «(CH,)o(CHR®"), SO,R®; or -(CH,)o(CHR®), CiHLR®;

R®is alkyl; alkenyl; -(CHL)o(CHR®),OR; -(CH,)o(CHR*);SR*; -(CH2)o(CHR®);NR¥R*;
-(CH,)o(CHR™);COORY; -(CHy)o(CHR®);CONR**R™; -(CH,)o(CHR");PO(OR™)z;
~(CHp)o(CHR™); SO;R®; or -(CH,)o(CHR*),CeH.R';

R¥is H; alkyl; alkenyl; or aryl-lower alkyl;

30  R%is H; alkyl; alkenyl; (CHy),(CHR®"),OR”; -(CH,),(CHR®)NR¥R*; -
(CHy)o(CHR®"),COOR™,

-(CH,)o(CHR®),CONR¥RY; -(CH,),(CHR™);PO(OR®),; -(CH,)o(CHR"),SO:R%; or
-(CH,)o(CHR®"); CeHLR®;
R¥%is H; lower alkyl; or aryl-lower alkyl;




R R R81 R81 R81 R81 Rat H6 H7 H8 HO H10 WO 03/ 054000 PCT/ EPO1/ 14528 157
NN R82 N7 R82 NJN R82 S R83 S R83 S O O H11 H12 H13 H14 H15 NN R82
R82 R82 NwieB@/oskw2 J J S NN NN H16 H17 H1I8 H19 H2O N Lpdy/BvoN+4428l ' N -
N~N11 R82 83 83/~ 83 83~~ RNRN RSB RN H21 H22 H23 H24 H25 \ \ 7:-~R8
\Rs2 OR82 OR82 S S H26 H27 H28 H29 R82 R82 \ / Ra2 / R 82 p R81 R81
H30 H31 H32 H33 N\ \ 82 83~\ / \ RB2 RB3 p RRp S S H34 H35 H36 H37

R82 R82 R33$ISR8 12-1; gﬂ’%(yll,?aﬁ%enﬁ; Qéﬁz)'ﬁ(dﬁRﬁﬁsﬂg(%ﬂﬁ?CﬁE")SSR“; -

10

15

20

25

30

R*is

R¥is

R*is

R is

R®is

R¥is
R¥is

R*is

R*is

R* is

R*is

(CH,)u(CHR®)NR*R%;-(CHy)p CHR®")OCNR*R™®; -(CH,)(CHR®");NR*CONR*R’,
-(CH,)o(CHR®),COR™;

-(CHy)o(CHR®");-CONR*R*®, «(CH,),(CHR®");PO(OR®),; -(CH,)o(CHR®"); SO.R%; or
-(CHz)o(CHR61)5C6H4R8;

H; lower alkyl; aryl, or aryl-lower alkyl;

H; alkyl; alkenyl; -(CHp)m(CHR®");OR”; -(CHy)n( CHR®);NR¥R™, -
(CH,),(CHR®"),COOR"; ,

-(CH,),(CHR®");CONR**R*®; -(CHy),(CHR*);PO(OR™),; -(CH,),(CHR*);SO,R%; or
-(CH,),(CHR®"); CHAR®; '

H, alkyl; alkenyl; -(CHy)o(CHR®);OR*; -(CHy),(CHR*");NR*R*; -
(CH,),(CHR®"),COOR"";

~(CH,),(CHR®");,CONR™R*®; -(CH,),(CHR®");PO(OR™),; -(CH,),(CHR*),SO,R*; or
-(CH,)o(CHR®"), C(HLRY,

H; F; Br; Cl; NOy; CFs; lower alkyl; -(CH,),(CHR®");OR*; -(CH;),(CHR*);NR”R*;
~(CHz)5(CHR*"),COOR™; -(CH,)o(CHR"),CONR**R*’; -(CH,)o(CHR");PO(OR™);;
-(CH,)o(CHR®"),SO,R%; or -(CH,),(CHR®"); CsH,R®;

H; F; Br; Cl; NO,; CF3; alkyl; alkenyl; -(CH,),(CHR®),OR*; -(CH,),(CHR");NR¥R*,
-(CH2)o(CHR™);COOR"; ~(CH,)s(CHR*){CONR**R*; -(CH,),(CHR"");PO(OR");;
-(CH,)o(CHR*"),SO,R"; or -(CHy)o(CHR*);CHR;

H; alkyl; alkenyl; or aryl-lower alkyl;

H; alkyl; alkenyl; or aryl-lower alkyl;

H; F; Br; Cl; NOy; CFs; alkyl; alkenyl; -(CH,),(CHR®),OR*®; -(CH,),(CHR®*);NR¥R*;
-(CH,)o(CHR®),COOR?’; -(CH,)o(CHR ), CONR*R**; -(CH,)o(CHR*);PO(OR*);;
-(CH,)o(CHR®*"),SO,R%; or -(CH,)o(CHR®"), CsH,R®,

H; F; Br; Cl; NOy; CFs; alkyl; alkenyl; -(CH,),(CHR®),OR*; -(CH,),(CHR®);NR¥R*;
~(CH,)o(CHR*");COOR™; -(CH,)o(CHR*"),CONR**R™; -(CHp)o(CHR®");PO(OR*);;
-(CH,)o(CHR®).SO,R%; or -(CH,),(CHR®"); CsHLR®, o

H; alkyl; alkenyl; -(CHz)m(CHR®);OR®; -(CH,)(CHR®),NR¥R*, -
(CH,)o(CHR®),COOR"’;

(CH)o(CHR®){CONR**R™; -(CH,)o(CHR*");PO(OR™),; ~(CHz)o( CHR®"),SO,R™; or
-(CH,)o(CHR®); CsHAR';

alkyl; alkenyl; (CHy):{(CHR™);OR*; -(CH,),(CHR™),SR’’; -(CH,){(CHR*),;NR*R™;
-(CH,),(CHR®");COOR’’; -(CH,)(CHR*");CONR**R*; -(CH2){(CHR®');PO(OR*);



WO 03/ 054000 PCT/ EPO1/ 14528 158 82 R82 R82 R82 N/ / NNN H42 H43 H44
HA5 R82 RB3 N N/' N\ R82 83 /I~ R82 ~R382 / RNNNN Hi6 HA7 H48 HA9
N R82 N \ wika®s/dsyddoN / 83 H50 H51 R78 is H;, |ower al kyl; rmriykEpo1a4528
aryl-lower alkyl; R79 is H |ower altyl; aryl; or aryl-lower alkyl; or R78
and R79, taken together, can be -(CH2)2.7-; -(CH2)20(CH2)2-; or

-(CH2) 2NR33(CH2)2-; 5 R80 is H, or lower alkyl; R81 is H, |ower alkyl; or

oot PR b QOB P gL heteroaryl: or aryloLower
- (GH2) pmmﬂll%d alke6}12 ) ONRROABNRBR R/ 9CH,) ((CHRY' PSEW@N%YGM@) NRERG
SR i T
if nis 7, tmeHg;(CHR“;;csogRﬁzam(dme)s(cmﬁ‘ma&mf ons 1 to 7 are: 15 - P 1. of
Pt € P MR B (BRG0P R ot sy o P
P4: of Rype Eﬂkylimyﬁoﬂ{cmo((tmﬁé)s(ms;or the residue is Ay or Pro;
R*is H: lower alkyl; lower alkenyl; or aryl-lower alkyl;
R¥is H; alkyl; alkenyl; -(CHR®),COOR®’; (CHR®),CONR**R*; (CHR®);PO(OR"),;
-(CHR®"),SOR%; or -(CHR®"),CeHLR®;
10 R¥is H; lower alkyl; or aryl-lower alkyl;
R¥is H; alkyl; alkenyl; (CHy)m(CHR®);OR*; -(CHz)m(CHR®),SR’; -
(CHz)m(CHRGI)SNR”RM;
(CH,)o(CHR®),COOR’; -(CH,)o(CHR®");CONR**R*; -(CH,),(CHR*),PO(OR®),;
~(CH,),(CHR®"); SO,R®; or -(CHy),(CHR®)CsHLR®;
15 R%is H; alkyl; alkenyl; -(CHy)(CHR®);OR™; «(CH,)(CHR®)SR; -
(CHz)m(CI‘IRGI)SNR33R34;
-(CHy)o(CHR®"),COOR?; (CH,)o(CHR®");CONR**R*®; -(CH,),(CHR*"),PO(OR®);;
-(CH,),(CHR®), SO,R®; or -(CHy),(CHR®),CsHIR®,;
R¥is H; alkyl; alkenyl; (CHp)m(CHR®"),OR*; -(CHy)o(CHR®),SR’; -
20 (CH,)s(CHR®)NR*R*,;
-(CH,)o(CHR®),COOR"”; (CHy)o(CHR*);,CONR**R™; -(CH,)o(CHR*);,PO(OR*);;
-(CH,),(CHR®), SO,R®; or -(CH,),(CHR™),C¢H.R;
R*is H; alkyl; alkenyl; (CHy)m(CHR®),OR*®; -(CH,)( CHR®)NR¥R™, -
(CH,)o(CHR®*)COORY’,
25 -(CH,)o(CHR®");,CONR*R*’; or -(CH,)o(CHR™), C4HLR®;
R*is H; lower alkyl; lower alkenyl; aryl-lower alkyl; -(CHz)m(CHRm)SORS-';
(CH,)m( CHR®)NR*R®; -(CH,)o(CHR®"),-COR%; -(CH,),(CHR*"YCOOR’; or
-(CH,)(CHR®),CONR**R”; _
R%is H; lower alkyl; lower alkenyl; aryl-lower alkyl; -(CH,),(CHR®);OR"’;
30 -(CHy)m(CHR®);NR*R®; -(CH,)o(CHR®'),-COR®; or -(CH,),(CHR®");CONR*R";
R7is H; lower alkyl; lower alkenyl; aryl lower alkyl; or heteroaryl lower alkyl;
R*®is H; lower alkyl; lower alkenyl; aryl; heteroaryl; aryl-lower alkyl; or heteroaryl-lower

alkyl;



- P5: of type F or of fornula -A-CO, or the residue is Gy or Pro; WO

03/ 054000 PCT/ EPO1/ 14528 159 - P6: of type C or of type E or of fornula
-A-CO, owddsmsumsi due is Pro; - P7: of type C or of typeda/mroiaissype D
if nis 11, the amno acid residues imspositions 1 to 11 are: 5 - Pl: of
type E or of type F or of type C - P2: of type C or of type F or of type
E;, - P3: of type C or of type F, - P4: of type E or of type C or of type D

or of t%e F’H ?ower %ﬁ{/lr oW l’h%en&lti 61% )Aﬁgr%arg# ax{yl lowetp:;lgl or, he‘%époata/l: Ner of type C,

or the restdde or of type F,
or the rakgl;due |s Gy or Pro; - P7: of type F or of forrrula -A-CO, or the

o Aoy Pl gt B0 LChIBE oAb RSB Bh-LE M2 A0

or the residue 1's P10: of type
F or of type-CHISR¥(@LL1;: of type D or of type E or of type F or of type

C or - P2 P1 t r 0 a group of type H and

phar Facdut ¥ cgﬁ"f"‘égﬂég @ alf‘e gﬁ‘?%’ha’?ﬂn‘f’ a5‘%21\/\0 03/ 054000° PCT/ EPOL/ 14528
160 2. R%wp@ﬂmhlslkawd;@nda hwg:rtaoylr:drﬂflwei aﬂahleheemar@-rﬁwﬁmlmle(cﬂﬁsnml group of
formula (al) pan 35 N &, Ng. & wherein Ais a
group of one @;Hﬁ“ﬁ& H@F{é?ge(g?ﬁ @é’g’ﬁm&l ‘g(ﬁﬁa Ogggko "l ower al kyl; R2
is H | Gkl ddvieyhlkyl tmeralhftnklengyﬂ,,hetex(o@tyﬁ)mmslswémﬂleﬂ,e R55 is |ower alkyl: or
| ower alkeny! L ower

al kenyl )ﬁ@ 8 g—&%f\l@%% {iﬁmgen&f"@%geﬁﬁﬁy §%tllow% ?g%?ﬁ %er r%\}/f\(}ewerglﬁényl and

R34 ios H; or -COREr -CRIORTT; yCONRTRP2SARTO NRFIRDB “Imher e R33 10 1 ower al kyl :
ar Olr one "R‘salj k?—ﬂYJWer 5@, loWer ﬁﬁenklf?%[, h@tln%yrw, awl-kwglm%(?e%ﬁgmz §1k§1‘,’"“er e RZO:
-(CH,),(CHR®"),OR¥; -(CH,),(CHR*),SR%; or -(CH,),(CHR*);NR*R%;
R¥is H; lower alkyl; lower alkenyl; aryl, aryl-lower alkyl; heteroaryl-lower alkyl; -COR”’;
-COOR’; or -CONR**R;
15 R%is H; lower alkyl; lower alkenyl; aryl; aryl-lower alkyl; heteroaryl-lower alkyl; or -
CONRSSRSQ;
mis 2-4; 0is 0-4; pis 1-4; qis 0-2;ris 1 or2;sis O or 1;

Z is a chain of n ai-amino acid residues, n being the integer 7 or 11, the positions of said amino
20 acid residues in said chain being counted starting from the N-terminal amino acid, whereby these
amino acid residues are, depending on their position in the chain, Gly, or Pro, or of formula -A-
CO-,or of one of the types
C:  NRCHR™)CO-
ZOCH(R73)CO-;
NR¥CH(R™CO-;
NR*CH(R*)CO-; and
-NR¥-CH(CO-)-(CH,)4.7-CH(CO-)-NR¥~;
“NR¥-CH(CO-)-(CH,),SS(CH,),-CH(CO-)-NR*-;
“NR¥-CH(CO-)-(-(CH,),NR*CO(CH,),-CH(CO-)-NR*-; and
30 “NR¥-CH(CO-)-(-(CH,),NR*CONRY(CH,),-CH(CO-)-NR*-;
R™is H; lower alkyl; lower alkenyl; -(CH,),(CHR®);OR"; -(CHy),(CHR®);SR"; -(CH,),NR™R” ;
(CH2)o(CHR®");COOR"; -(CH,),CONR"*R”; ~(CH,),PO(OR%),; -(CH,),SO,R%; or
-(CHz)o-C 6R67R68R69R70R76;
R7is H; lower alkyl; lower alkenyl; -(CH,),(CHR®);OR"; or ~(CH),(CHR*),SR¥;

25

R s~



| ower al kyl; R33: |ower alkyl; or |ower alkenyl; R78: H, or |ower alkyl); -
(CH2) oN( R20) COR64(wWhere e is H or lower alkyl; and R64 is |ower alkyl; or
| ower al kemyds)yas4000 ( CH2) o000R57 (where R57 is |ower; or | owar/Egdames) ;

- (CH2) OCONR58R59 (where R58 is | ower 15al kyl; or lower alkenyl; and R59 is
H, or lower alkyl); 15 -(CH2)oPO(OR60)2 (where R60 is |ower alkyl; or |ower
al kenyl); -(CH2), SO2R62 (where R62 is |lower alkyl; or |ower alkenyl); or

| wnr K aehey o SO GRS ek W@é&@”m?' Conore B3
:aiskl lomeng:wl (Igs,(d:};{z)mR”Rﬁ%V@(J crxaip@(@mf%wsk’@cmnpsa&mxw ®56 is H glr k| lowe:)r
Iovv)e/r al keny1( ’31"?&" 8%‘ )I\#%Q Wé&b&%ﬁ? &?Mﬁ%4 (V\%ere e
is H or | oweCHAKRICE ~NMRYNRER S, s(apb)gédmeqma “WR RBwer al kenyl ) ;

(G} ooonket %ﬁfxﬁé@%’* e R i S SR

H or |ower QCK»JOXCHf),gmm7QPOIIQR6®PE)p "WNREB} s Iovver al kyI or | ower

al kenyl); -( #3862 is 25 | ower al kyl; or |ower alkenyl); or
(mz)g%mﬂ&ﬂ@éﬁ%@@%@d CF3; | ower aI kyI | ower al kenyl; or

Iovvler al kom)(CHR@(CHZ)Jﬂ;(—NNRER”mB@R” (3RO (CHI, K RRYIC NRS@[;E%WSa (Wnelr e R55

is lower alky 79 is or | ower

al kyl; or |0\X{5¥JZ>§(‘E{3§%’}%‘ Wﬁ@%&éﬁgfwﬁ Iower al kyl ; or

| ower  al kenyl(CHQMCRggtiem%Nﬁ)Rf" PRZH IGH,) O(CHREELC (RIFR B OSRER*wher e R20

H 30 | 30l,Sp, & 78 | k |
'{ o) ocoors1Ct ARk FE G ERA IR RO S RRIRALED 7 eyl )
- (CH2) oco\|R5geag,s(®moe=mg)m@m7 v(@HZ)aﬂ(@IﬁJ)pC(ehJOR%’m"M kenyl; and R59 WD

o a 00, LR SR R N R A e RO TE0) 2

Iovver al kyl ; (OHz)lSQ&HDpCBHﬂCéWT1§79, @Hz},s(ma)@m&m“m’ém 3 R8 is H F d;

| ower al kyl 79,1 r al kyl
Aoy e e L B N ;RS EDCARC RNE T ITS ko)
- (CH2) OSR56 ((@Hg;secms,ﬁ:sﬂmm’c msbmF“Réﬂ KGH) NR TRVR FR aldxenyl ) _
- (CH2) ONR33R3 é vgn (ﬁ‘iﬁ s, ower al kyl; or |ower alkenyl; and R34 is H;
or | ower al ky( 5{2) F‘I ) 3R78 (where R33: |ower alkyl; or |ower

al kenyl R”R?Blo“!dralﬁyl Ikaeaylk(yda)yl-lev(/e’r’:lank)r};d\lR( err) CONR(err)R(err) (where R20:

SI E;l ): 1a-II h)X/ef alk@%elowera enyl ar%ﬁov‘ver alky 1; 9(‘6‘?12%8!{“&?&1{%3@@ H or |ower
20 (CH,),NR*R*;
-(CH,);COOR"; -(CH,),CONR®*R*; -(CH,),PO(OR™);; -(CH,),SO,R*; or -
(CHo),COR®,

R”7is -CRTRER¥R™R’; or a heteroaryl group of one of the formulae

82
RS2 N—
2/ IR /4_‘:/ TR ‘)/
e 2 / N
0] S S L g1
R
H1 H2 H3 H4 H5
82 82
a3l \; 83/«}\ /N) /N) A »\RSZ
81 RS1 R81 281 B8t



10 (CH2) ON(R20) COR64(wWhere R20 is H, or lower alkyl; and R64 is alkyl;

al kenyl ; aryl; aryl-lower alkyl; or heteroaryl-lower alkyl); -(CH2)0000R57
(where R5WO @/dsower al kyl; or |ower al kenyl); - (CH2) oCONRE&RESD1(1vd2er e R58
is lower alkyl; or lower alkenyl; andis®R59 is H, or |ower alkyl); -

(CH2) oPO(OR60) 2 (where R60 is |lower alkyl; or |ower alkenyl);

-(CH(err)) (err)SQ(err2R62 (where R62 is lower alkyl; or |ower alkenyl); or
(CHZ)gCGH4R8 (where R8 |s H F, d; CF3; |ower al kyI Iovver al kenyl ;15

or | ower xy) R6 N, HR® ower aNk_yI R ower enyl - OOR55 (where
R55|s:/@§ I/ral SR5 eeR56|sH or

| ower al ky Iowe kenyl ) ; ) NR3 wher e 3 is lower alkyl;
or | ower al kenyl and R34 is H; or | ower al kyI) - (CH2) ON( R20) COR64 (vvhere
RO is H H3l Tower al #R; and Re4 W& | over aI . or |owert® kenyl):

- (CH2) O00OR57 (where R57 is Iovver 20 al kyl ; | ower al kenyl)
-(CH2) OCONI&E@R59 (wher R58 is al kyl ; or dowver al k and R59 is
H or lo R%20( [0) mfter e R%Wer R%Tr | ower
al kenyl )/qu(/i oSO “(wher e 1’)5 I ower %iu aI keriyl); or
- (CH2) gC6H4R8 (where R8 |s H F d; Iovver al kyI Iovver al kenyl ; or
| ower al ko¥yp; 25 R7 ig1d ower al kyH1s | ower al kenyl ; (CHZ) G2B55 (where R55
is | ower aI k | ; or Iovver al kenyl); -(CH2)gSR56 (vvhere R56 is H or |ower

al kyl; or r al kenyl - (CH2) 3 4(wherﬁ 3 \al kyl ; or
| ower al ke and RBN H or lwe al kyI 2) N(R2 V\/nere R20
is H, % al k%l)\ d R64z8 r al lk ower eyl ) ;

- (CH2) rB OF{5’7| (vvhe'?e RSY is lower al kyl; or I ower al kenyl)
- (CH2) gCONRG8R59 (wher @58 is | owgpsal kyI or Jogqwer al kenylhzs and RS9 30
is H or Iovver al kyl); (CHZ)rPO(CR(err))Z (where R60 is |ower alkyl; or

| oner al kenyl -(CH2) r (where R62 | wer al k o \| ower
al kenyl ) ; 2) gCBH4 re RB is M \F;¥0.; CF3; /fo bkyl; |ower
al kenyl - Lot al kox R8/ 0540 TER) 14528 5162 BE 1S H F

a,; CFr3; | &Ner al kyl; | O\Aé? al kenyl ; -(CH2)0OR55 (where R55 is |ower al kyI ;
or lower aldgggnyl); -(CH2)O08RP6 (where R56 H28 H, or | ower Hadkyl; or | ower
al kenyl); -(CH2), NR33R34 (where ,R33 is |ower alkyl; or Iovver al kenyl ; and

R34 is H or |ower/ al kyl 32; - ( OOOONR33R78 ere al kyl; or
| oner aRRRny; 8: H;, RG aI kyI) NRZOCO\IRB ere R20: H
5 or |ower R33: | ov(er CR‘”I ower
al kyl); -(CH2 0N(R20)CCR64 (vvhere |s R20 . or Iovver aI y1l, and R64 is
| ower al kyl; or |ower alkenyl); -(CH2)000 7 (where
H30 H31 H32
/(;@Raz Rea/k—Q /Q-Q 82 R33/k

H36 H37

R% R%2
*ﬂ < 57 00 O
'81 R 281 N NF NP

H38 H39 H40 H41



R57 is lower alkyl; or lower alkenyl); -(CH2)oCONRS8R59 (where R58 is | ower
al kyl; or lower alkenyl; and R59 is H, or lower alkyl); -(CH2)oPO(ORG60)2

(where R6WO ss/dsower al kyl; or |ower alkenyl); -(CH2)oSO02R&a/KmhatsR62 is
| ower al kyl; or |lower alkenyl); or -(3B2)gC6H4R8 (where 10 R8 is H F;, d;

CF3; lower alkyl; lower alkenyl; or lower alkoxy); RO is |ower alkyl; |ower
al kenyl ; -(CH2) oOR55 (where R55 is |ower alkyl; or |ower alkenyl);

-(CH2) OSR56 (where R56 is H, org,l|ower alkyl; or |ower al kegyl);

- (CH2) ONR33R34¢%2where R33 is Jower al kyl ; | ower aj kenW; and R34 is H
or lower alk é) ii 0is H wer al kyl; and
R64 is I|0\k 0000R5 R57 is | ower 15

al kyl ; ower al kyl; or

| ower al kenyl and RS9 is H or lower alkyl); -(CH2)0PO(OR60)2 (where R60
is | ower al kyI or |ower al kenyl) -(CH2) 0SO02R62 (where R62 is | ower

al kyl: or H8wer al kenyl): B#3 - (CH2) gCoH4RE4 (Wnere RS iS4 F; O ; CF3;

| ower al kyI I o g al kepgl; or lower al 20 RlO | s | over al kyl; | ower

al kenyl ; R55 (where R55 is |o ; nyl);
- (CH2) OSRB e R56f XOr IowervE{N R$2owe al K R32
(CHZ)ON 3R34 ere 3 i sriffther pab Ky | over a’llk /and R34 is

| ower er¥yl); (where R57 is |ower al kyI or | ower

al kenyl) - (CH2) OCO\IR58R59 (where R58 is |ower alkyl; or |ower alkenyl; and
RS9 is H Ipger alkyl); @b -(CH2) OPO( OR6@ug (where- R60 gy | ower al kyl; or

| oner al kenyl); -(CH2), SO2R62 (where R62 is |ower alkyl; or |ower

al kenyl); tor -(CH2)4C6H4AR8 j(where R8 is H F;, d; CF3; |lower alkyl; |ower
al kenyl ;N r o2l Koxy)NTR"~s H lower alkyl; lower alkenyl;
- ( CH2) mR55 ( RE R55 | N I9 —aRKyl ; or lower alkenyl); -(CH2) nBR56

(where R56I"i S”H;, or | ower kyt"; or | ower al kenyl); -(CH2),,, NR33R34(where
R33 is 30 lower alkyl; or R®bwer alkenyl; and R34 is H, or |ower alkyl);

- (CH2) MDOONR33R7 (Where R33: |ower alkyl; or |Iower al kenyl; R78: H or

| oner al kyH$0 - ( CH2) MNR20CONRB3R78 (V\,here R20: Hor lower alkyl; R33:

| oner al kyl; or |ower al kenyl R78 H or lower alkyl); -(CH2) m\( R20) COR64

(where R20 is H, or | ower and R64 is lower alkyl; or |ower alkenyl);
- (CH2) 0BJ0RS T {aree plisy; %bOE%Vlrl%‘Wéralkéﬂ 'kyl: or lower alkenyl):

(%2)0%85WM&M§1FQ—%R58@130JV& 1@}ky| or | ower V\003/054000
PCT/ EP01/,14528 163 ~al kenyl ; and R59 is H._or |ower alkyl

_ (CH2) 0BG 20RE0) keningstherregtbs LCilgume (Gl CHars ar o) MR KE Ry -
- (CH3) 0 ROZR62; byaekLalRE2 1S

R¥is H; lower alkyl; or aryl-lower alkyl;

R¥is H; lower alkyl; aryl; heteroaryl; or aryl-lower alkyl;

R¥is H; lower alkyl; aryl; or -NR"®R”;

R¥*is -(CH,)n(CHR®),OH; -(CH,),CONR™R"; -(CH,),NR¥CONR"R"; -(CH,),CsH,CONR™R”; -
10 (CH,),COOR™ or -(CH,),CsH,NR*CONR*R”;

R¥is lower alkyl; or lower alkenyl;

with the proviso that in said chain of n a-amino acid residues Z
if n is 7, the amino acid residues in positions 1 to 7 are:
15 - P1: of type C or of type F or of type D;
- P2: of type E or of type C or of type D or of type F;
- P3: of type F or of type C, or the residue is Gly or Pro;
- P4: of type C or type D or of type F, or the residue is Gly or Pro;
- P5: of type F or of formula —A-CO-, or the residue is Gly or Pro;



| ower al kyl; or |lower alkenyl); or -(CH2)gC6H4R8 (where R8 is H, F;, d;
CF3; lower alkyl; lower alkenyl; or |Iower alkoxy); 5 R12 is H | ower

al kyl; | owerozaiskenyl ; - (CH2) MORS5 (where R55 is | ower al kygGT/ERO1/103081

al kenyl); -(CH2)nSR56 (where R56 is 19 or |ower alkyl; or |ower alkenyl);
-(CH2) M\R33R34 (where R33 is |lower alkyl; or lower alkenyl; and R34 is H
or lower alkyl); -(CH2)nN(R20) COR64 (where: R20 is H or lower alkyl; and
R64 is lower alkyl: or |awer.alkenyl.): -{CH2)r000R57 (where R57 is | ower
al kyl ; or | ower a¢q<8ﬁw38 if?%(l%ﬁ%@%g‘*( e?)ell:’Q &els Oer al kyl; or

| ower al keny! ; anW:RﬁQpeG:(brbﬁtyﬂ:é,F arof typet al kyl ) ; (CHZ) r PQ( OR60) Z (V\,here
R60 is |lower alkyl; or |ower alkenyl); -(CH2)0S02R62 (where R62 is | ower
al kyl; or |lower alkenyl); or -(CH2)gC6H4R8 (where R8 is H, F;, O ; CF3;

| ower alfiays 11, kieweiino eaidkreﬁddes 1nQ:1b81hGnﬁﬂrto al kexy); R13 is |lower alkyl; |ower

al kenyl ; (CHZ) g wh 5 al kyI or lower alkenyl); 15

(CHé)gSRSG (whercgsl%%p 5?51? 5\%&’%{#!( or lower al kenyl):

- (CH2) gNR33R34 (V\Pmroety%(aorsftybe(ﬂ/\mofMpk}Zl or |ower al kenyl; and R34 is H
or | ower alkyl); R2 @64 (where R20 is H, or lower alkyl; and
R64 is | ower™ al ky]I)3( Og&?g\(ﬁéf’?%’ﬁ@nw ); -(CH2)r00057 (where R57 is |ower
al kyl; or |ower Bd: Ioétwé)zore(t@ézq g@@l&j@SM@f(}mﬁEreﬂﬁﬁﬁmd@m Glyer Pat kyl ; or
| oner al kenyl ; R (CHZ) r PO( OR60) 2 (vvhere
R60 is | ower” al ky‘(Js gg"’?go bf C or f“%}"t?ég”( Re2 (where R62 is | ower
al kytb; or | ower aP&&ﬁwImComhWﬁe(IBiﬁl)g”@ﬁidéERartbmtwﬂeeleﬂiscH*p F, d; CF3;
| oner al kyl; |owe I 8 | ower aI kyl; | ower
al kenyl ; - (CH2) F@E}é‘rogo ula o%érow{é%s qu%%lpé\r/\/gl‘ro al kenyl ) ;

- (CH2) nBR56 (wher BS: R&Sfype € driof type E owm"rforaiulay-IA COF, of tweesidak kdéily by Pro,

- (CH2) M\R33R34 ( gr? % &S | ower al kyl; or lower alkenyl; and R34 is
H, or |ower alkyl fy@ﬁ N%Eé%l) COR64 (where R20 is H, |ower alkyl; and
R64 is | ower-al kyP10 oftyb@l?\/erofajfﬂeéhyl) (CHZ) 0COOR57 (where R57 is | ower

al kyl_; or lower a R58 is lower alkyl; or

| ower al kenyl léhRew"%‘S ng_%% %Wer a sl@gerﬁd-lZ)oPO( OR60) 2 (where R60
is |ower alkyl; 0P2 heliE0, akdagogether, cantbmgmﬁmaﬁﬁﬁbIﬂMere R62 is | ower

al kyl; or | over al kenyl); or -(CH2)gC6H4R8 (where R8 is H, F; 30 d; CF3;

| ower al kyl; |ower al kenyl; or |ower alkoxy); R15 is |ower alkyl; |ower

al kenyl ;and fHatiRcOER5Ihy {codptable EBGhérsofl ower al kyl ; or | ower al kenyl);

-(CH2) OSR56 (where R56 is H, or |ower alkyl; or |ower alkenyl);

-(CH2) ONR33R34 (where R33 is lower alkyl; or lower alkenyl; and R34 is H,
or |lower al kyl); -(CH2)ON(R20) COR64 (where R20 is H, or lower alkyl; and
R64 is |ower alkyl; or |ower alkenyl); -(CH2)0000R57 (where R57 is |ower



WO 03/ 054000 PCT/ EPO1/ 14528 164 al kyl; or |ower al kenyl); -(CH2) OCONRS58R59
(where RS8 is lower alkyl, or Iower alkenyl; and RS9 is H |ower alkyl);

- (CH2) OPOWORBMs2000Wher e R60 is | ower al kyl; or |ower al kermdTyEPo1/14528

-(CH2) 0SO2R62 (where R62 is |ower alteyl; or |ower alkenyl); or

-(CH2) gC6H4R8 (where R8 is H F, d; CF3; lower alkyl; lower 5 alkenyl; or
| oner al koxy); R16 i's Iovver al kyl; I ower al kenyl; -(CH2)oOR55 (where R55 is

| ower al kyI r CH2), SR56 (where R56 is H or |ower

al kyl ; 55/8’?“ %ﬂn %?’F)??r)dmg t%/%%—\%l‘ﬂ%%4(v\here R33 is lower alkyl; or

| ower al kenyl and R34 is H, or lowgr alkyl) ; -(CH2)ON(R20) COR64 (where
R20 is H or lower alkyl; and R64W3_|'6 r al kyl; or |ower alkenyl);

- (CH2) OCOOR57 (where R57 is | ower al kML or 1ower al kenyl ) ;

- (CH2) OCONR58R59 (where R58 is IOW:rTﬁh& or |lower alkenyl; and R59 is
H, or lower alkyl); -(CH2)0PO(OR60)2 re |R60 is lower alkyl; or |ower
al kenyl ) ; -(CHZ) 0802R62 (where R62 is |ower alkyl; or lower alkenyl); or
- (CH2) gC6H4R8 %Rg fzg F, d; CF3; lower alkyl; lower alkenyl; or
| ower aIIW%po ?{8“‘ P7%4 1 ower al kyl; |ower al kenyl; -(CH2)gOR55 (where
R55 is lower alkyl; or lower alkenyl); -(CH2)gSR56 (where R56 is H, or

over, ST, ot GOt S (NSO b | (YBR
R20 is H'isoiyddogesor l@bdewlkyl;and R64 is | ower al kyI or |ower al kenyl);
§ %3 5%%%%5%%1 A a% e ko O%&Qﬁﬁx’:‘%&rf R i R a‘?rEée/VrV]Q‘ ey Rso 20
is H or(JmusR @kt )156 is HQﬂZ()Wd?GXkQR&ﬂ)JQer(aWeeyl}: (FQHrE)M”IFé‘\/Mera RR\is ; or | ower
S e e e R
| owen allbseet yikyl; &aower aﬂhmdpﬂﬁdﬁ adwer giyly -(CH, RINRi ﬂ(ﬂcmlﬁ?R%(wﬂaerl%‘i Hok is a
0,900 o055 IR S5 R 0 222 sz o (e
gr oup of(CHQg‘N‘(RF";COIS“(\MQem%? @meﬂew&@wzem“i 4#5@8er allh oNlower alkenyl); -
(CH,),COOR® (where R is lower; or lower alkenyl); -(CH,),CONR*™R™ (where R*® is lower
alkyl; or lower alkenyl; and R* is H; or lower alkyl);
15  -(CH,);PO(OR®), (where R® is lower alkyl; or lower alkenyl); -(CHz)c,SOZR62 (where R%is
lower alkyl; or lower alkenyl); or -(CH,),CsH,R® (where R® is H; F; Cl; CFs; lower alkyl; lower
alkenyl; or lower alkoxy);
R’ is H; lower alkyl; lower alkenyl; -(CH,)OR* (where R” is lower alkyl; or lower alkenyl);
-(CH,)uSR®® (where R*® is H; or lower alkyl; or lower alkenyl); -(CH,),NR**R*( where R* is
20  lower alkyl; or lower alkenyl; and R* is H; or lower alkyl) ; -(CHy) N(R**)COR® (where R™ is
H; or lower alkyl; and R* is lower alkyl; or lower alkenyl); -(CH,),COOR®’ (where R is lower
alkyl; or lower alkenyl); ~(CHz),CONR’ SR* (where R*® is lower alkyl; or lower alkenyl; and R*®
is H; or lower alkyl);-
-(CH,),PO(OR®™), (where R® is lower alkyl; or lower alkenyl); -(CH,),SO,R® (where R* is
25  lower alkyl; or lower alkenyl); or -(CHZ)qCQSH‘;R8 (where R®is H; F; Cl; CF;; lower alkyl; lower
alkenyl; or lower alkoxy);
R* is H; lower alkyl; lower alkenyl; -(CH,),OR* (where R” is lower alkyl; or lower alkenyl);
-(CH,)mSR*® (where R*® is H; or lower alkyl; or lower alkenyl); -(CH,)xNR*R*( where R® is
lower alkyl; or lower alkenyl; and R**is H or lower alkyl); ~(CH,)mN(R*)COR*(where R” is H;
30  or lower alkyl; and R* is lower alkyl; or lower alkenyl); -(CH,),COOR®’ (where R is lower
alkyl; or lower alkenyl); -(CH,),CONR**R* (where R is lower alkyl; or lower alkenyl; and R”




,-~q or Ft 0 O Rl R20 OR75 R20 64 A8 A8" wherein R20 is H or | ower

al kyl; and R64 is al kyl; alkenyl; aryl; aryl-lower alkyl; or heteroaryl-

| ower al kwlo @nd4d865 i s | ower al kyl; | ower al kenyl; or arylpdommnAasdkyl. 5
6. Conpounds according to claim5 whers¢in R34 is H and R64 is n-hexyl. 7.
Conpounds according to claim2 wherein Ais a group of one of the fornul ae
A70 to A104; R20 is H or lower alkyl; 10 R18 is lower alkyl; R9 is

| ower lﬁ’ al kenyl ; -(CH2) PORS5 (where R55 is |ower alkyl; or |ower
al kenyl)s °r1()‘(‘§FT §R56 (where RS56 is H. or |ower alkyl: or | ower al kenyl ) ;

- ( CH2) PXBE3ROAOR “phiwhee R33s ower dligier loalekatkenydy-(CHMSO-RY kevyd R and R34 is H;

Roa | BRI B B (IR O o) Bbore et SRR buer 1

al kyl ; alkendyheelowal dlexy);) ; - ( CH2) PCONRS8R59 (Where R58 is |ower alkyl; or

ot aRiie el el ot Bt B R A o el

or | ovver(CHL)mﬁ%/dm)hcrem“ s(fEbi?l)a@@&erR&r ToweallenA; -{@HzB:L reR3:is | ower

al kyl; | ower 3I3 Iyl ;| ower
al kenyl lowei"éﬂ%)% mé,raﬁg&s ?3%} alké?k R weFg §i11?%r%f ) :
- ( CH2) O BRbfealkyifrel@vdralkeid; RY: Hyor lowmlkyb)t KGH;)SRCONBI RA] (wberg R} H or

or | owei> At Hpiyt* IGeisfRerdur by ?\f\h}%lrdélo%ﬁgﬁéﬁH e o i o

is |1owe(cwgbo m)omm(@xme Ré?hs}démtllc)wer alk@HARI 06 REY; pliskrohenRErylilewver oner

| kyl ; FR | kyl
owar  aftedh g et am i (TR PR ERY O RAE B (ot e s
is | owel(CIagbokxDlI\mS%R” (wharerRSils lkeerey hikyl; or(l@@)aIkSMR@Qng\er@rlm alkxl), - ower

?L\lf\glr aﬁ‘?@’b 9&%’@? va%é@ﬁ(enyﬁqower(a 03,)\@?@ W"&{J@ g@%s ‘%ﬁﬁrﬁlﬁga/ Epgllz/ 14528

166 alkyl; or lower alkenyl); or - (CHz)qCGH,;R (where R8 is H F; Cl; CF;; lower alkyl; lower alkenyl;

15  or lower alkoxy);
R® is H; lower alkyl; lower alkenyl; «(CH,),OR* (where R™ is lower alkyl; or lower alkenyl);
-(CH,),SR*® (where R* is H; or lower alkyl; or lower alkenyl); -(CH,) NR*R* (where R*is
lower alkyl; or lower alkenyl; and R* is H; or lower alkyl) ; (CH,) N(R**)COR* (where R®is
H; or lower alkyl; and R* is lower alkyl; or lower alkenyl); -(CH,),COOR?" (where R is lower
20  alkyl; or lower alkenyl); -(CH,),CONR**R* (where R* is lower alkyl; or lower alkenyl; and R*®
is H; or lower alkyl);
-(CHZ)OPO(ORSO)Z (whére R® is lower alkyl; or lower alkenyl); -(CHZ)OSOZR62 (where R%is
lower alkyl; or lower alkenyl); or -(CI-I2)qC(—,IbI4R8 (where R is H; F; Cl; CF3; lower alkyl; lower
alkenyl; or lower alkoxy);
25  R'is lower alkyl; lower alkenyl; -(CHZ)qOR5 5 (where R¥ is lower alkyl; or lower alkenyl);
-(CH,)¢SR*® (where R™ is H; or lower alkyl; or lower alkenyl); -(CHp);NR**R*(where R* is
lower alkyl; or lower alkenyl; and R* is H; or lower alkyl); -(CHR)N(R*)COR*(where R” is H;
or lower alkyl; and R* is lower alkyl; or lower alkenyl); (CHo),COOR™ (where R is lower
alkyl; or lower alkenyl); -(CHz)CONR™R™ (where R is lower alkyl; or lower alkenyl; and R”
30  is H; or lower alkyl);
L(CH,)PO(OR®), (where R® is lower alkyl; or lower alkenyl); -(CH;),SO,R™ (where R” is lower
alkyl; or lower alkenyl); or (CHp)CsH,R® (where R is H; F; Cl; CFs; lower alkyl; lower alkenyl;

or lower alkoxy);



R22 is | ower al kyl; |ower alkenyl; -(CH2)0ORS55 (where R55 is |ower alkyl;
or lower alkenyl); -(CH2)OSR56 (where R56 is H or |ower alkyl; or |ower
al kenyl ) ; wo{ €3B300DNR33R34 (where R33 is |ower alkyl; or | camEmhkesygl ; and
R34 is H, or lower alkyl); -(CH2)ON(R®8Q) COR64(where R20 is H, or |ower
al kyl; and R64 is |ower alkyl; or |ower alkenyl); -(CH2)0000R57 (where R57
is lower 5 alkyl; or |ower alkenyl); -(CH2)O0CONRS8R59 (where R58 is | ower

| kyl , N k | R59 | ; skyl ) o= 0( OR60) 2
Cunor e Rt £l ettt ey s SPREN RS W@fﬂ%ﬁd@ﬁ%&é@ﬁﬁﬁi( Ro2 1 <
: ower abl‘éb’r{yl); ?CHJ)@RQ'(FVﬁ&%&rMh K ordﬁwer@my?)lzgmmnmmm@)m”  (Wher#; I E I CF;
ower alkyl: |o enyl: or. 1o OXVY) . 78 r a ;
| ower a#{k)é/%&‘?}"’?r aﬁ%&%?%@%ﬁ“@ﬁ%‘}% \&%mﬁgw?ro%@gp’ i&%%%@f% ‘@yggﬁ kenyl>/) :
- E ﬁgg 8&%%3(3,\/@@»1;@ REGr hieryl; FdT. Hi mﬂewTralk:ym -;(cmlv)oNRi NRIFRE (tleye, R*: 33 .
- e is ., |ower . or. | ower,. 20 64 is H
or | dwef! Y"Rrﬂﬁﬁyg ﬁﬂ% lﬁ&rd?%\%@(ﬁny?\/ﬁér% 0}5{&’ e{ﬁéﬁ@ﬁ@éﬁﬂ?ﬁ{;{ (;i‘@%l kyl ; and
R|6ﬁf : S |(\0NU|Ed’is RF°kI;I{ Tlmﬁrlam andR R &riywer alkyk gi—lB?Avh&(HﬂWY -(%QC@ORgKW}nﬁe: ower
a . QL .l ower al ke (}g}lﬁ €. is a , or
Iow)ér a&kéﬁ pver aligk Oﬁgé"e} ?nger}(yg_{ @H? bm}rﬁgﬁ? kg}{}ﬁefe -géﬁg%éﬁ%&)%\gg?ef (V\%ere R60
i Iskl Fwe ralk&?yk)éhd Rfs:as Hmﬁdwmhkghxy%)&o@:?)@@ﬂﬁﬁﬁ?f {sWbvesr @156 or Ipwer | oxgg g
a o . Of 62 ) : , ; ;
I owgr a|a{l&7’ryg\9ﬁ{§§§f§<‘ﬁ§?é@mﬁ? 655101)"%‘3/\%&% E’%’f&%&@ﬂﬁ?@}@ﬂﬁgﬁaﬁ%ﬁe; | ower
al( Ié&'g%;R;és(}ﬁlﬂigﬁma%vgwaﬁwbloﬁ&ﬁalkmyh ombrve:ae:lww; or lower alkenyl); 20
- = r s H r. al kyl.: ;
- (CH2), RARRYS A s i Zblv)\gkr&?%]i‘%#? ‘%P&%’oa\@%g’\r{}%gf"?eeﬁ@?é;@}pd R34 is H
or | ower(GH K1Y (whefeQi2)syORROROIRG Aor (ovtee plerRDO-(CE )RR RS Whewee” @l kyl ; and

Ayl dPa pieyert Frg s Botpaeale I R P R 7
e i ol RO oo 51 koA IR 0w 2 (inor
al kyf'; s 8968?%%8%‘%&;@?0%@@%%%%&?@% 1‘%@ EE'BQ k CF3:

| ower alik§j or Idwanelicyl);al kenyl ; or | ower al koxy); R25 is H; |ower al kyl; |ower

* o) sl G § 1 b gl B PR ORERDR), (s 1 o

| over  allbsydr halkyl36r lot&HReny; R2 AT BORBGHLK Wivbere RRIBOL; iFs CEICFgriowesaliy); lvky | ; and

R64 is | qwer, alllkvgl 1S l ower al kenyl); -(CH2)0000R57 (where R57 is | ower
al kyl ; BV BEROD) - - ((CHR) 0CONR58R59 (where R58 is | ower alkyl: or
| owen alKeisYdwer slkyl; 1898r dlleenil; -(CH)EOR A(whete)R™ is (G2 pBHADMORGS) dtkefiviier e R60 i s

| ower -(CH,),SR’® (where R% is H; or lower alkyl; or lower alkenyl); -(CHZ)(,NR”R34 (where R¥is
lower alkyl; or lower alkenyl; and R* is lower alkenyl); -(CH,);COOR?" (where R* is lower
alkyl; or lower alkenyl); -(CH,).CONR**R* (where R* is lower alkyl; or lower alkenyl; and R*
is H; lower alkyl);

25 -(CH,)PO(OR™), (where R® is lower alkyl; or lower alkenyl); -(CH,),SO,R® (where R is
lower alkyl; or lower alkenyl); or -(CHZ)th—,H“R8 (where R®isH; F; Cl; CF;; lower alkyl; lower
alkenyl; or lower alkoxy) ;

R'! is H; lower alkyl; lower alkenyl; (CH,),OR* (where R is lower alkyl; or lower alkenyl);
-(CHz)mSRs § (where R% is H; or lower alkyl; or lower alkenyl); -(CH,)NR* R*(where R* is

30 lower alkyl; or lower alkenyl; and R* is H; or lower alkyl); -(CHz)nOCONR*R™ (where R**:
Jower alkyl; or lower alkenyl; R”: H; or lower alkyl); (CHy)nmNRCONR”R™ (where R*: H or
Jower alkyl; R*: lower alkyl; or lower alkenyl; R™: H; or lower alkyl); -(CH2)mN(R*)COR™
(where R? is H; or lower alkyl; and R* is lower alkyl; or lower alkenyl); -(CH,);COOR™ (where
R¥ is lower alkyl; or lower alkenyl); -(CH,),CONR™R™ (where R* is lower alkyl; or lower



al kyl; or lower alkenyl); -(CH2).S02R62 (where R62 is |ower alkyl; or |ower
al kenyl); or (CH2)gC6H4R8 (where R8 is H F; d; CF3; lower alkyl; |ower
al kenyl ; wo é3mse0al koxy) ; WO 03/ 054000 PCT/ EPOL/ 14528 1&CTRE#1i18528];, | ower
al kyl; I ower al kenyl; -(CH2)nmOR55 (wheBe R55 is |ower alkyl; or |ower

al kenyl); _(CH2) "\R33R34(where WB is |ower alkyl; or |ower alkenyl; and
R34 is H or lower alkyl); -(CH2)nm\(R20)COR64 (where R20 is H, or |ower

al kyl ; d 4 1.l ower alkyl:. or |ower alkenyl); -(CH2)0000R57 (where R57
is IOMQE%IVE;‘I@OPPI)&I&WGB%@%yI); - (CH2) OCONR58R59 (where R58 is 5 | ower

al kyl ; qCHhPGIORA),keht R anidwBRSH)l;r Kwenalkdnghe{CA)ISELRT (wifeBHRY BPQ( OR60) 2 _
| ower - alost Ao R bbiy ISR P b sy taatbpers 37 'S
CF3; | omeényBbokilver dllwagy; al kenyl ; or |ower al koxy); or R25 and R26 taken

t oget her ,, - (CH 6-: -(CH2 25(,CH2) 2- -

(Cro) 2NRSR %I?‘I""Z aﬁ&ﬁ Pt ?”‘%%ym&%&% y é’lh?f;‘? IR,(S%‘)\A"E g‘l@k)érﬁwv?r%!kf‘%ﬁgz) 0OR55
I(wher e Rgﬁlz)imlf oviere Fif k;lyi; or m)ef ﬂm(}g):givheml}cé@yl); -(cnmﬁsﬁmm(rwl#é fse R56| |k sI
ower a ; r ower.. al ken 4,. T ) fo X z a ;
or IoweL’“zﬁ{’I @@'ﬁﬁr,ho"éeﬁalkﬁ?'af’ngfs ItJ)I’rOrlloov\)/\%?l\l @?E@ﬁ}zsm&ﬁz‘%ﬁé@& %{54 (wh)ér e:

R20 is H: oxqbweﬂaaaﬁe endR % yd 1pwamﬁcy%moiw§r almmlp; -éﬂliszyCQOBf7 (wbove R*db lowmy | ) ;
- (CH2) 0000R57 RS/ 59 56 - ; . 59
(o) oabreeet Al SCR R TR B oW T oPloER M i o

or howeis Bloklohwks alkyd); CH2) OPO( OR60) 2 (where R6Q is |ower al kyl; or |ower

al kenyl ) .- /S 2 _wher e o I ralkyl; 62 al kenyl):; or
- ( CI—IZ{g)égﬁZI)%&{gmg%’ g’?ﬁg‘ Ill\és]l%ﬁ?r ﬁﬁg%dr ?OW&%EWBV\%&%ISI%; (‘?P({)%élr{ ESaI kgngll ;or

| ower  aldu@xatkyl; dRA8wer alkkmyle br -GCHY|CHIRS weteraR kie Hy F; Cl; CEAHRVGORSY; lowkrer e R55 i s

;?\Q?I;alé’)’lﬁiglyjj\ﬁgiowlﬁﬁﬁg‘%‘yﬁl kenyl); 20 -(CH2)0SR56 (where R56 is H, or |ower

1 ); -(CH2)ONR33R34 (where R33 is |ower alkyl; or
| oner aRKafhver Al 1686 alkenyt, -(QH,)|GRE(where Ry i Jowef Oi47) GNP R2QJOONG4 (where R20

is H | kylss. and R64 i.s .| Kyl I 34 $).;

| o) 00lBRaTE, e s B e Sp g s iR Ak (Chperas, Rt &

- ( CH2) OGSNREIRIREE 1¢wéralkenyRAd RS! ik Hyverrlovedr kikyl); {ﬂHﬂ)@(@%")QﬂB{%me@ RhdBR59 s
H; I | kyl) ;25 - (CH2) oPOL OR6Q) 2 ( 7 o I
Al kenyl J PUpEHBTGRDBARIONGTHIPD S Sy Bl gy Oeteuls et Y 100
- ( CH2) g GBIBG K IR -ECERRCONREIR *Hwh&le R *GFBivet dkydy or dbviey hikeydvemd R”a¢ Renyl ;  or

| oner al kﬁ’g(%‘)%}fy nfl R29 is |lower alkyl; |ower alkenyl; -(CH2)00OR55 (where

R55 is b or |ower alkenyl); ..
20 -(CH,)PO(OR™), (where R® is lower alkyl; or lower alkenyl); -(CH,),SO,R* (where R* is lower

alkyl; or lower alkenyl); or -(CHz)qC5H4R8 (where R® is H; F; Cl; CFs; lower alkyl; lower alkenyl;
or lower alkoxy);
R™ is H; lower alkyl; lower alkenyl; -(CH,),OR” (where R¥ is lower alkyl; or lower alkenyl);
~(CH,)uSR* (where R* is H; or lower alkyl; or lower alkenyl); -(CHz)mNR*¥R* (where R* is
25 lower alkyl; or lower alkenyl; and R* is H; or lower alkyl); (CH,)mN(R**)COR™ (where R” is
H; lower alkyl; and R* is lower alkyl; or lower alkenyl); -(CHz),COOR®” (where R*" is lower
alkyl; or lower alkenyl); -(CHo),CONR**R* (where R*® is lower alkyl; or lower alkenyl; and R”
is H; or lower alkyl); -(CH,),PO(OR%), (where R¥ is lower alkyl; or lower alkenyl); -
(CH,),SO,R® (where R is lower alkyl; or lower alkenyl); or -(CH,)(CH:R® (where R® is H; F;
30  Cl; CFs; lower alkyl; lower alkenyl; or lower alkoxy);
RY is lower alkyl; lower alkenyl; (CH,),OR” (where R* is lower alkyl; or lower alkenyl);
-(CH,),SR*® (where R* is H; or lower alkyl; or lower alkenyl); -(CH,),NR*R* (where R* is
lower alkyl; or lower alkenyl; and R* is H; or lower alkyl); -(CH,),N(R**)COR®™ (where R* is H;
or lower alkyl; and R* is lower alkyl; or lower alkenyl); -(CH,),COOR® (where R* is lower



-(CH2) OSR56 (where R56 is H, or |lower alkyl; or |ower alkenyl);

-(CH2) ONR33R34 (where R33 is 30 |lower alkyl; or lower alkenyl; and R34 is
H, or | owaro @ldsydop; - (CH2) ON( R20) COR64 (where e is H, or saveroirakseyl ; and
R64 is |lower alkyl; or |ower alkenyl)164-( CH2) 0000R57 (where R57 is |ower

al kyl; or lower al kenyl); -(CH2)oCONRS8R59 (where R58 is |ower alkyl, or
| oner al kenyl; and R59 is H or |ower alkyl); -(CH2)O0PO(0OR60)2 (where R60

is lower_alkyl; or |ower,_al ) so - 0SOPR62 (wher e i 03/ 054000
ey Epoiinasduie s iGrs RO R Gt Er PRa ) o e T} filture. (nher o
R8 i s Hislowdralk@h3i | ower al kyl; |ower alkenyl; or |ower alkoxy). 8.
Conpound cordi, 0 Clkaim?7 rein , 9 a 58R20- CO- | ower
al kyl Ef%%;&rcgogzg%”berﬁ,& ot fg}w&é\?y a‘ir&we%‘g‘?nyﬁg%%%a%égﬁ aévg%e?%}{né%z toclaim7
or 8 wheswer filkyd drdoveer gikenyp); of -(CkY,RIL R’ IfehdroR hiv Hag; @17 4F; (oniet HkR2Rwrei ng H) ;
A75; AT76; Ag_? Wi t Rzg being H); A78; and A79. 10 10. Conpounds accordi ng
to any BHEVGPET VS HO*t o 9 wherein B is a group of formila -NRROCHR')-
or an er#n ioaeEdk0flowaealkehylf HEHYORIDEvhaS RCViE tdweRBkieomigwidalked8), A22; A25;

238 o RS P22 A0S b CRITOIESREE GO 0 (o el m

Met; PheiwePsiRyl; Seswer EikenylTang R*Ty H; ollawer aliyh) ; -(OHR),N(REDGOREgwhere RBisG, 4AnPhe;
oo AR Tl TR gt el
2CL1Phe alkgl; 4QbRENKen AT ~((PhRCOBR R whaE RPtistowdi dlyl TilgweT zlenyhiod RAcLys;
nGer A RPEIRE S, i pr CotG MePhe: NeN o NeAla: Mel|e: 20 NEVAI. or
MeLeu. 1@ZH,poRThdshae®5tidiowgr slaylcbrdower blkemy); A CHLRO R r(wherp &%s gr oup,
having QOI?;ae_r %1‘1391‘; E)rqgvl;/eairta- k%rrf}?l); 09 I(CI{SE&HLI@ (whel}le % § I-ﬁ%, CNCB;Z,QOWC% §lk’}el,Bﬂ>§/er
alkenyl; or lower alkoxy); and
15  R"is lower alkyl; lower alkenyl; -(CHz)qORSS (where R* is lower alkyl; or lower alkenyl);
-(CHz)qSR5 % (where R>® is H; or lower alkyl; or lower alkenyl); -(CI—I2)qNRs3R3 “(where R*is
lower alkyl; or lower alkenyl; and R* is H; or lower alkyl); -(CHz)qN(RZO)COR“ (where R is H;
or lower alkyl; and R* is lower alkyl; or lower alkenyl); -(CH,),COOR"" (where R’ is lower
alkyl; or lower alkenyl); —(CHZ)‘,CONRSSR59 (where R*® is lower alkyl; or lower alkenyl; and R”
20 is H; or lower alkyl);
-(CH,),PO(OR®™), (where R® is lower alkyl; or lower alkenyl); (CH,),SO,R™ (where R* is lower
alkyl; or lower alkenyl); or -(CHz)qC6H4R8 (where R® is H; F; Cl; CF;; lower alkyl; lower alkenyl;

or lower alkoxy).

25 4. Compounds according to claim 2 or 3 wherein A is a group of one of the formulae A5
(with R? being H); A8; A22; A25; A38 (with R? being H); A42; and A50.
5. Compounds according to claim 4 wherein A is a group of formula



wherein R0 is H, or lower alkyl; and R64 is al kyl; alkenyl; aryl;
aryl -1 ower al kyl; or heteroaryl- lower alkyl. 30 13. Conpounds according to
claim 11 whessaismoR64 i s n-hexyl. WO 03/ 054000 PCT/ EPO1/ 14528 /EPMGA45284.
Compounds according to claim1l whereiwsO Tenplate is a group of formula
(bl) or (cl); R is H or lower alkyl; 5 R0 is H, or lower alkyl; R30 is
H or nethyl; R31 is H |ower alkyl; |lower al kenyl; -(CH2)pOR55 (where R55
is lower alkyl; or lower alkenyl); (CH2)pNR33R34 (where R33 is | ower

al kyl; or lower alkenyl; and R34 is H or lower alkyl); -CH2)pNR20)COR64
(where is R20: H, or lowex alkyl; and R6¢ ig | ower alkyl; or |ower

al kenyl); 10 (CH2)0000R5? ere R57 ig‘l r al kyl; or |ower alkenyl);
ower & or Iomer al kenyl; and R59 is

- (CH2) OCONR58R59 ( wher e

H, or lower alkyl); -(CH2)OP 0) 2 (mhere | ower al kyl; or | ower
al kenyl); -(CH2)0S02R62 (wher. g riss | owe %4 or | ower al kenyl); or -
(CH2) TC6H4R8 (where R8 is H; ﬁ: ;. CF3; Ioﬁkp kyl; | ower al kenyl; or

| ower al koxy); R32 is H, or nethyl; 15 R35 is H, | ower al kyl; | ower

al kenyl ; - (CH2), nOR55 (mhereA%ES is lower af¥yl: or |ower al kenyl);

-(CH2)nN(R20)CCR64 (where: R20 is H, or |ower aIkyI and R64 is | ower

al kyl; ! F iyl and R92 QROORRAy(; Wher 1Werla 1, MRterabyty | ;o
rélﬂwrlsﬁokﬁb%_{ % CaC]\lRS SRgIQQI a?y Ky

| ower 9 gmhere | ower al kyl; or | ower

al kenyl jowsnalkyRBel R'S isHpweralerk lawek plksnyl raeryt- @WFW)@fl al kyl; |ower al kenyl; or

aryl -l1ower alkyl; 20 R37 is H |ower aIkyI Iomer aIkenyI - (CH2) pOR55
(where R55 is Iomer al kyl; or 1 ower Kgnyl 64(CH2)pNR33R34 (where R33 is
| owes abkyl ; CWPWMC®¢1REW131méW6\eWBH dd% sadsEYlal kyl ) ;
(CH2)pN(R20)CCR64 (where R20 is H, or Iomer al kyl'; and R64 is |ower alkyl;

or |lower alkenyl); -(CH2)o000R57 (where R57 is | ower Ik I | ower

al kenyl J: - ( OME)QOGBNRESHES to hmr2evIREE Ads 2 gropit oBg R@ﬂ’e %@r %al kenyl ;

and R59| H, or | ower aIkyI) - (CH2) OPO( OR60) 2 (where R60 is 25 | ower

al kyl ; ﬁomer al ken (CH2) 0S02R62 (where R62 is |ower alky; or |ower

alkenylﬁpxbﬂ,mﬂqw¢@%g H4R8 (where R8 is H, F; d; CF3; lower alkyl; |ower

al kegy! gisql oL@l koxy); and
R" is lower alkyl; lower alkenyl; (CH,),OR> (where R is lower alkyl; or lower alkenyl);
-(CH,),SR* (where R*® is H; or lower alkyl; or lower alkenyl); -(CH,),NR*R*
lower alkyl; or lower alkenyl; and R* is H; or lower alkyl); (CHo),N(R*)COR®™ (where R is ;
or lower alkyl; and R* is lower alkyl; or lower alkenyl); -(CHz)pCOORS 7 (where R”’ is lower
15 alkyl; or lower alkenyl); -(CH,),CONR**R” (where R is lower alkyl; or lower alkenyl; and R”
is H; or lower alkyl);
-(CH,);PO(OR®), (where R is lower alkyl; or lower alkenyl); -(CH,),SO;R™ (where R%is

lower alkyl; or lower alkenyl); or -(CH,),CsHLR® (where R’ is H; F; C; CF; lower alkyl; lower

( where R* is

alkenyl; or lower alkoxy);

20 R is H; lower alkyl; lower alkenyl; -(CH,),OR* (where R*® is lower alkyl; or lower alkenyl);

«(CH,),SR*® (where R*® is H; or lower alkyl; or lower alkenyl); -(CH,),NR¥R* (where R” is

lower alkyl; or lower alkenyl; and R* is H; or lower alkyl); ~(CH,) NR*)COR®™ (where R¥is H;
or lower alkyl; and R* is lower alkyl; or lower alkenyl); -(CH;);,COOR®" (where R*’ is lower
alkyl; or lower alkenyl); -(CH,);CONR**R* (where R” is lower alkyl, or lower alkenyl; and R”

25  is H; lower alkyl); '
-(CH,),PO(OR®), (where R® is lower alkyl; or lower alkenyl); -(CH,),SO,R® (where R™ is
lower alkyl; or lower alkenyl); or ~(CH,),CeH.R® (where R® is H; F; Cl; CFs; lower alkyl; lower

alkenyl; or lower alkoxy);



R38 is H lower alkyl; |lower alkenyl; -(CH2)pORS5 (where R55 is | ower

al kyl; or lower alkenyl); -(CH2)pNR33R34 (where R33 is | ower alkyl; or

| ower al keydsjosamd R34 is H or lower alkyl); -(CH2)pN RaQadrReA428her e
R20 is H, or lower alkyl; and e is | ower alkyl; or |ower alkenyl); 30

- (CH2) O0O0O0R57 (where R57 is lower alkyl; or |ower alkenyl);

- (CH2) oCONR58R59 (Where R58 i's Iovver aI kyl, or | ower al kenyl; and R59 is

H; | k

b ) BAsss Sl et KM RSOy %ﬁf B IR g m@%%é?@é 2 (where

R62 is J(@MQJSRé‘ﬂ (krydare RYris Hpmﬂqswalakcghyﬂl))weraﬁkenyll EQGZI)@@% ﬁ&wwh&r @8R8 is H F;

d: CF3 k & d

accor di 8 %ﬁ'&loé} r‘?%/ iﬂk%ﬁw%qg&ﬁ%%rloﬁgmlﬂ ﬁ%%éOR the% Blﬁq >

car boxymamtlalkyb and Rihariovedr kibyly ozlotyarajitens); h(;ﬂHz)erQRf7§wh¢re RYHs iogfelrret hyI R36

is net haii@f °ri%”%ﬁ12‘FH and R38 is H 16. Compounds according to any one of
0

cl aifrs hlnthe chain of a-amno acid residues Z 10 - if n
is 7, theHaGoRECT dvhefesﬂsﬁiaé@veir alkplosi lowernkketyliand R*Hs H; or lowgrlkybf type C or
of type 60 60 62 sof. type F or
of type (EHZ)°PC§§R gf(wéé{‘gg lgr kyﬁ %Pﬁwgr alken ;) {MEZS@R SW}F?ER IS of type F,
or the roe/slt zﬂh;& dr $ovier aikenyl)Rﬁ (Qi{z)q%B @/hsre Rifis Ttlylbéjl,E:F dower Byl losietiue is Pro:
- PT: tn%f)e ) typeF if nis 11, the amno acid residues in
p03|t|o?11§ 61 irag?éy PL: of type E or of type F;, - P2: of type C or
of typeRrE;s HyloWwa alkgf; 1m»;epe1k®yb (BE) ORP éwhere R pdowestaligfee lawepplkesyDi ype C or

o 105 g g B By ISy by f, e D
t he resiotealky; Rr®yer alker9:andR’ tl.ylijgordbvmr alyl);t- @b)oN(R )COR (where R*is H;

or lower alkyl; and R* is lower alkyl; or lower alkenyD); -(CH,),COOR®’ (where R is lower

alkyl; or lower alkenyl); -(CI-IQ)‘,CONR5 ’R* (where R is lower alkyl, or lower alkenyl; and R

15 is H; lower alkyl);

-(CH,);PO(OR®), (where R™ is lower alkyl; or lower alkenyl); -(CH,),SO,R* (where R%is
lower alkyl; or lower alkenyl); or -(CHz)qC5H4R8 (where R® is H; F; Cl; CF3; lower alkyl; lower
alkenyl; or lower alkoxy);

" R* is lower alkyl; lower alkenyl; -(CH,),OR” (where R¥ is lower alkyl; or lower alkenyl);

20 (CH,),SR* (where R* is H; or lower alkyl; or lower alkenyl); (CH;);NR*R* (where R” is
lower alkyl; or lower alkenyl; and R* is H; or lower alkyl); «(CH,) NR™)COR* (where R¥ is H;
or lower alkyl; and R* is lower alkyl; or lower alkenyl); -(CH,);COOR" (where R* is lower
alkyl; or lower alkenyl); -(CH,).CONR**R™ (where R* is lower alkyl, or lower alkenyl; and R¥
is H; or lower alkyl);

25  -(CH,);PO(OR®), (where R is lower alkyl; or lower alkenyl); -(CH,),SO,R® (where R® is ’
lower alkyl; or lower alkenyl); or -(CHz)qC‘;HaR8 (where R® is H; F; Cl; CFs; lower alkyl; lower
alkenyl; or lower alkoxy);

RZ is H; lower alkyl; lower alkenyl; -(CH,)OR™ (where R* is lower alkyl; or lower alkenyl);
-(CHy)-NR¥R*(where R* is lower alkyl; or lower alkenyl; and R* is H; or lower alkyl);

30 -(CHp) NR®)COR® (where R? is H; or lower alkyl; and R* is lower alkyl; or lower alkenyl);
-(CH,),COOR®” (where R is lower alkyl; or lower alkenyl); -(CH,),CONR**R* (where R*® is
lower alkyl; or lower alkenyl; and R* is H; lower alkyl); -(CHZ)OPO(ORGO)Z (where R is lower
alkyl; or lower alkenyl); (CH,),SO.R® (where R® is lower alkyl; or lower alkenyl); or -
(CHz)qC6H4R8’ (where R® is H; F; Cl; CF;; lower alkyl; lower alkenyl; or lower alkoxy);



- P10: of type F or of type C, 30 - P 11: of type D or of type E, or - P2
and P10, taken together, can forma group of type H 17. A conpound
accor di ngwooo3gisaiom 1 wherein the tenplate is DPro LPro; n RGI/RRo1a#sist he
amno acid residues in position 1- 7 wmre: WO 03/054000 PCT/ EPO1/ 14528 171
- PI: Thr; - P2: Lys; - P3: Ser; - P4: lle;, 5 - P5: Pro; - P6: Pro; -
P7: Ile. 18. A conpound according to claiml1 wherein the tenplate is DPro

L 5 TS i R et Q% DR O T GRLEHOS: lﬁgepaggl e Wiyl € -
Ile. 19-(Cm),g@mﬁ3ki‘f(nﬁlexa85 (o3 wmgalksd ollevaralkenyheneR i Heorﬂ@m By i s DPr o) L Pr 0;
[] ::; 7 L3 @ﬁ‘? I&&D:%Cg}g“ ?v%ereoRﬁC I Ig ?o%&egéﬁﬁ %gg R §ior\x}e9 Qk}éaorq%\\?gr%lkenyl);7 : | ?—2"
(CHZ)OCOOR57 (where R*" is lower alkyl or lower alkenyl); (CHZ)(,CONR”R59 (where R® is
5 lower alkyl; or lower alkenyl; and R* is H; or lower alkyl); -(CH,),PO(OR™), (where R® is
lower alkyl; or lower alkenyl); -(CH,),SO,R* (where R® is lower alkyl; or lower alkenyl); or -
(CHz)qC5H4R8 (where R® is H; F; Cl; CF;; lower alkyl; lower alkenyl; or lower alkoxy); or
R and R taken together are ~(CHz)z.6-; -(CH2)20(CHy),-; -(CH,),S(CHa)s-; or -
(CHz)zNR34(CH2)z';

10 R¥ is H; lower alkyl; lower alkenyl; -(CH,),OR* (where R is lower alkyl; or lower alkenyl);
-(CH,)oSR*® (where R* is lower alkyl; or lower alkenyl); -(CH,),NR®R* (where R is lower
alkyl; or lower alkenyl; and R* is H; or lower alkyl); -(CHZ)ON(RZO)COR64 (where: R¥is H; or
lower alkyl; and R* is lower alkyl; or lower alkenyl); -(CH,),COOR®" (where R*" is lower alkyl;
or lower alkenyl);

15  «(CH,);CONR¥R® (where R*® is lower alkyl, or lower alkenyl; and R* is H; or lower alkyl);
-(CH,);PO(OR®), (where R is lower alkyl; or lower alkenyl); -(CH,),SO,R® (where R* is
lower alkyl; or lower alkenyl); or -(CHy),CsHsR® (where R® is H; F; CI; CF;; lower alkyl; lower
alkenyl; or lower alkoxy);

R? is lower alkyl; lower alkenyl; -(CH,),OR> (where R* is lower alkyl; or lower alkenyl);

20 -(CH,),SR* (where R® is H; or lower alkyl; or lower alkenyl); (CH,)oNR*R* (where R* is
lower alkyl; or lower alkenyl; and R* is H; or lower alkyl); -(CH,)oN(R*®)COR® (where R®is H;
or lower alkyl; and R* is lower alkyl; or lower alkenyl); -(CH,),COOR”’ (where R*' is lower
alkyl; or lower alkenyl); -(CH;)(,CONRSE‘R59 (where R is lower alkyl, or lower alkenyl; and R®
is H; or lower alkyl);

25  -(CH,).PO(OR®), (where R® is lower alkyl; or lower alkenyl); -(CH,),SO,R% (where R%is
lower alkyl; or lower alkenyl); or (CH,),CsH,R® (where R® is H; F; Cl; CFs; lower alkyl; lower
alkenyl; or lower alkoxy); and
R? is lower alkyl; lower alkenyl; -(CH,),OR* (where R is lower alkyl; or lower alkenyl);
-(CH,),SR* (where R* is H; or lower alkyl; or lower alkenyl); -(CHz)oNR¥R* (where R* is

30  lower alkyl; or lower alkenyl; and R* is H; or lower alkyl); -(CH,).N(R*)COR® (where R is H;
or lower alkyl; and R* is lower alkyl; or lower alkenyl); (CH,);COOR®’ (where R*’ is lower
alkyl; or lower alkenyl); -(CHZ),CONRR® (where R is lower alkyl, or lower alkenyl; and R*®
is H; or lower alkyl); |
-(CH,);PO(OR™), (where R® is lower alkyl; or lower alkenyl); -(CH,).SO,R* (where R%is



20. A conpound according to claim1 wherein the tenplate is
(err)Pro-(err)Pro; nis 7; and the 30 amno acid residues in position 1- 7
are: - PlwoOldsos4000 P2: Lys; - P3: Ser; - P4: Ile; WO 03/rS5H00d/14528

PCT/ EPO1/ 14528 172 - P5: Pro; P6: Prw®; P7: Ala. 5 21. A conpound
according to claim1 wherein the tenplate is DPro-LPro; n is 11; and the
am no acid residues in position I-11 are: - PIl: Arg; - P2: Cys; - P3:

Thr; 10 - P4: Lys: - PS5 Sefyirz 3 ;18 iz 1P PR 10w 1- ; 15 - PO:
Ilel -1oP° e gy FRICETAER, (IR s G o g IR 1P,
bri dge. 21RGyR 8r loAecadmpuind according to claim1 wherein the tenplate is
DPro- (2R, 4S)-4-[ n- hexyl carbonylam no] LPro; nis 7; and the am no acid
residues in position 1- 7 are: - P1. Thr; - P2: Lys; - P3: Ser; 25 - P4:
Ile; -8.P5: @smpounds according to claim 7 wherein R, R* and R* are -NR*-CO-lower alkyl

5  where R is H; or lower alkyl.

9. Compounds according to claim 7 or 8 wherein A is a group of one of the formulae A74

(with R? being H); A75; A76; A77 (with R* being H); A78; and A79.

10 10. Compounds according to any one of claims 2 to 9 wherein B is a group of formula
NR®CH(R"")- or an enantiomer of one of the groups AS (with R? being H); A8; A22; A25; A38
(with R? being H); Ad2; A47; and A50.

11. Compounds according to claim 10 wherein B-CO is Ala; Arg; Asn; Cys; Gln; Gly; His;
15  Ile; Leu; Lys; Met; Phe; Pro; Ser; Thr; Trp; Tyr; Val; Cit; Orn; tBuA; Sar; t-BuG; 4AmPhe;

3 AmPhe; 2AmPhe; Phe(mC(NH,)=NH; Phe(pC(NH,)=NH; Phe(mNHC (NH,)=NH; Phe(pNHC

(NH,)=NH; Phg; Cha; C,al; Csal; Nle; 2-Nal; 1-Nal; 4Cl-Phe; 3Cl-Phe; 2C1-Phe; 3,4ClL,Phe; 4F-

Phe; 3F-Phe; 2F-Phe; Tic; Thi; Tza; Mso; AcLys; Dpr; A,Bu; Dbu; Abu; Aba; Aib; Y(Bzl); Bip;

S(Bzl); T(Bzl); hCha; hCys; hSer, hArg; hPhe; Bpa; Pip; OctG; MePhe; MeNle; MeAla; Melle;
20  MeVal; or MeLeu.

12. Compounds according to claim 10 or 11 wherein B is a group, having (L)-configuration,

of formula

H o
N/U\Re4
ézo

25 A8

wherein R? is H; or lower alkyl; and R* is alkyl; alkenyl; aryl; aryl-lower alkyl; or heteroaryl-
lower alkyl.

30 13, Compounds according to claim 11 wherein R* is n-hexyl.



- P6: Pro; - P7: Ile. 30 23. A conpound according to claim1l wherein the
tenplate is DPro-(2R, 4S)-4- allyl oxycarbonylamno LPro; nis 7; and the

am no aci wo@misdwes in position 1- 7 are: Pl: ; Thr P2: LysGT/EF3148er; WO
03/ 054000 PCT/ EPO1/14528 173 - P4:. 1ébe; - P5: Pro; - P6: Pro; - P7:

Ile. 5 24. A conpound according. to claiml1 wherein the tenplate is of
formul a (cl) wherein R20 is H R35 is nethyl; R36 is nethoxy; R37 is H and

R38 is acid. residues in position 1l - 7 are: 10 -
Pl: Thrt H %ﬂpOE?Cg accorc{] Iﬁgsto c 1 w?le reig, .

Ile; - P5: Pro; 15 - P6: Pro; -
P7: IIe 25 Conmpounds accordlng tQeany one of clains 1 to 24 for use as
therapeutically active substances. 6] A pharmaceutical conposition
cont ai ning a conpound according to

f claine 1 to 24 and a
pharmaceutically inert carrier. 27. |4&e | of conpounds according to any

one of clains 1 to 24 for the manufacture of a 25 nedicanent for use as an
I nhi bitor of protease enzynes.

is a group of formula (b1) or (c1);
R! is H; or lower alkyl;

5  R¥isH; or lower alkyl;
R is H; or methyl;
R* is H; lower alkyl; lower alkenyl; (CHZ)I,ORS5 (where R” is lower alkyl; or lower alkenyl);
(CH,),NR*R* (where R* is lower alkyl; or lower alkenyl; and R* is H; or lower alkyl);
-CH,),N(R*)COR™ (where is R*: H; or lower alkyl; and R% is lower alkyl; or lower alkenyl);

10 -(CH,),COOR?’ (where R¥ is lower alkyl; or lower alkenyl); -(CH,);CONR**R” (where R is
lower alkyl, or lower alkenyl; and R is H; or lower alkyl); -(CH,),PO(OR®), (where R is
lower alkyl; or lower alkenyl); -(CH,),SO,R* (where R® is lower alkyl; or lower alkenyl); or -
(CI-I;),rCGI-I.i;R8 (where R® is H; F; Cl; CF;; lower alkyl; lower alkenyl; or lower alkoxy);

R* is H; or methyl;
15 R*is H; lower alkyl; lower alkenyl; -(CH;)nOR* (where R* is lower alkyl; or lower alkenyl);
-(CH,)N(R?)COR® (where: R™ is H; or lower alkyl; and R** is lower alkyl; or lower alkenyl);
(CH,),COOR®’ (where R”’ is lower alkyl; or lower alkenyl); or - -(CH,),CONR**R* (where R* is
lower alkyl; or lower alkenyl; and R* is H; lower alkyl);
R is lower alkyl; lower alkenyl; or aryl-lower alkyl;

20 RY is H; lower alkyl; lower alkenyl; -(CH,),OR> (where R is lower alkyl; or lower alkenyl);
(CH,),NR*R* (where R* is lower alkyl; or lower alkenyl; and R* is H; or lower alkyl);
-(CH,),N(R®)COR® (where R** is H; or lower alkyl; and R™ is lower alkyl; or lower alkenyl);
-(CH,)COOR®" (where R” is lower alkyl; or lower alkenyl); (CH,),CONR*R™ (where R* is
lower alkyl, or lower alkenyl; and R® is H; or lower alkyl); -(CHz);PO(OR™); (where R¥ s

25  lower alkyl; or lower alkenyl); «(CH,)sSO.R% (where R% is lower alky; or lower alkenyl); or -
(CH,),CeHR® (where R® is H; F; Cl; CF3; lower alkyl; lower alkenyl; or lower alkoxy); and
R*® is H; lower alkyl; lower alkenyl; -(CH,),0OR* (where R* is lower alkyl; or lower alkenyl);
-(CHp),NR¥R** (where R* is lower alkyl; or lower alkenyl; and R* is H; or lower alkyl);
-(CI-IZ)},N('RZO)COR64 (where R is H; or lower alkyl; and R* is lower alkyl; or lower alkenyl);

30 «(CHy)COOR® (where R is lower alkyl; or lower alkenyl); (CHz);,CONR*R™ (where R%®is
lower alkyl, or lower alkenyl; and R* is H; or lower alkyl); -(CH,).,PO(OR®), (where R is



WO 03/ 054000 PCT/ EPO1/ 14528 174 28. A process for the manufacture of
conpounds according to any one of clains 1 to 24 which process conprises
(a) coupl wugosans4mppr opriately functionalized solid supportpowER1AM528
appropriately N-protected derivativet7of that am no acid which in the
desired end-product is in position /2+ /2 or /2-"/2i any 5 functional
group which may be present in said N-protected am no acid derivative being

i kewi s ORI . C t @pa ' i\ng .group from
the. pr ouisk ARHCE 5Bk kB QEREREERTPlert RS (R e LR N th an
appr opr {GHACHR pwlereRtie H; BeGli GBs lower akyltlheer allkenylie leverdlkemdch in t he
desired end-product is one position nearer the NNtermnal amno acid 10
residue, any functional group which may 1b.e present in sajd N-protected

am no at¢f.d deeipamnidyaccordiag tcliiinddwihswingd it BpR1 atiBIR sHoRedt ed; (d) renoving
t he p j X 2 5 i 6: gng, if
nec egs\l_s a?%?’&gﬂeeglgl’ ?‘fzwgr n%ﬁo?d a¥%§¥lp{eﬁ{?ﬁ§ I{I% ?g?mgﬁg@yg%{j nlg %;f%:hiogéﬁ Fﬁ?{s dHnu e has
been i mdRdisddd; 15 (f) coupling the product thus obtained to a conpound
of the general formula %c OHx Il Tenplate wherein oC-- Tenplate is as
defined above and X is an N-protecting group or, if 20 QG C_ I | --
Tenpl at é6i s Combeungs suprdingltd anyrong efXjaima bteyks, wheteinein tizetdheia [of ofarmane agdupl i ng

t he producdtesoijtai ned in step (d) or (e) with an appropriately N-protected

residu

10 - ifn is 7, the amino acid residues in positions 1 to 7 are:
- P1: of type C or of type F;
- P2: of type E or of type C or of type D;
- P3: of type F or of type C;
- P4: of type C or of type F or of type D;

15 - P5: of type F, or the residue is Pro;
- P6: of type C or of type E, or the residue is Pro;
- P7: of type C or of type F;

ifnis 11, the amino acid residues in positions 1 to 11 are:
20 - P1: of type E or of type F;
- P2: oft;fpe Corof type F;
- P3: of type C or of type F;
- P4: of type E or of type C or of type D;
- P5: of type F or of type C;
25 - P6: of type C or of type D;
- P7: of type F, or the residue is Pro;
- P8: of type C or of type E, or the residue is Pro;
- P9: of type C or of type F;
- P10: of type F or of type C;
30 - P11: of type D or of type E; or
- P2 and P10, taken together, can form a group of type H.
17. A compound according to claim 1 wherein the template is Ppro-"Pro; n is 7; and the

amino acid residues in position 1 -7 are:



derivative of an am no acid of the general formula 25 HOOC-B-H ||| or

HOOC- A-H |V WO 03/ 054000 PCT/ EPO1/ 14528 175 wherein A and B are as defined
above , awp dawsedobonal group which may be present in sai ded¥/prootieesed

am no acid derivative being |ikew se appropriately protected; (fb) renoving
the N-protecting group fromthe product thus obtained; and 5 (fc) coupling
the product thus obtained with an appropriately N protected derivative of
an am no acid of gjhe aﬁgve general formula IV and, respectively, 111, any
functional group which may be present in said N-protected amino acid
derivative being % keWiYse appropriately protected; (g) renoving the
N-protecting_grogpkfrqﬂkthe product obtained in step (f) or (fc); 10 (h)
coupling the product thus obtained to an appropriately N-protected
derivative of thak4 amd%ho acid which in the desired end-product is in
posi;ion n, any fygcth@g@l group which nmay be present in said N protected
am no acid derivative being |ikew se appropriately protected; (i) renoving
the N-protecting BfoupP™®y om t he product thus obtained; (j) coupling the

pr oduct thus_obtabﬂed fi©& an appropriately N-protected derivative of that

15 am no acid which in the desired end-product is one position farther away
fromposition n, any functional group which may be present in said

N-prot ected i[rq(])ﬂfﬁ ARl 2BeHBhd 4 3talny € wWheleidghd tetapiede”Praxiyo;opis Tandihe pr ot ect ed;
(k) renoving e N -protecting group fromthe product thus obtained; (1)
repaatiag&mhﬁdneﬁbesmﬂ?$uﬁk%pgmfi) and (k) until all am no acid residues
have been 20 int@?pucggi (m if desired, selectively deprotecting one or
several protected functional group(s) present in the nolecule and
appropriately sub®2itul¥fig the reactive group(s) thus |iberated; (0)
detaching the progyct tapis obtained fromthe solid support; (p) cyclizing
the product cleaved fromthe solid support; 25 (q) if desired, form ng an

i nterstrand I-i nkadé: beffieen si de-chains of appropriate amino acid residues
at q.posite posi tigans @f,.the (3-strand region; (r) renoving any protecting
groups present on functional groups of any nenbers of the chain of am no
acid residues and,Péf &&5ired, any protecting group(s) which may in

addi tion be _ P Ile.

19. A compound according to claim 1 wherein the template is Ppro-“Pro; n is 7; and the

20  amino acid residues in position 1 — 7 are:

- Pl: Thr;
- P2: Lys;
- P3: Ser;
- P4. Ile;

25 - Ps: Pro;
- P6: Ala;
- P7. e

20. A compound according to claim 1 wherein the template is Dpro-1Pro; n is 7; and the

30  amino acid residues in position 1 — 7 are:

- Pl: Thr;
- P2: Lys;
- P3: Ser;

- P4 Ile;



pr esent

phar maceuwicc@ldsyooaccept abl e,

in the nol ecul e;

and 30 (r)

I f desired, converting the product thus
obtained into a pharnaceutically acceptable salt or converting a

correspondi ng free conpound of fornul&2l or
pharmaceutically acceptable, salt.

10

15

20

25

30

or unacceptable, salt thus olta/mmd/14s280 t he'

into a different,

- P5: Pro;
- Pé: Pro;
- P7: Ala.
21. A compound according to claim 1 wherein the template is PPro-“Pro; n is 11; and the

amino acid residues in position 1 — 11 are:

P1:
P2:
P3:
P4:
P5:
Pé6:
P7:
P8:
P9:
P10:
P11:

Arg;
Cys;
Thr;
Lys;
Ser;
Ile;

Pro;
Pro;
Ile;

Cys;
Phe,

the two Cys residues forming a disulfide bridge.

22. A compound according to claim 1 wherein the template is PPro-(2R,48)-4-[n-

hexylcarbonylamino]-“Pro; n is 7; and the amino acid residues in position 1 - 7 are:

P1:
P2:
P3:
P4:
P5:
P6:
P7:

Thr;
Lys;
Ser;
Ile;

Pro;
Pro;
Ile.

23. A compound according to claim 1 wherein the template is PPro-(2R,48)-4-

allyloxycarbonylamino-"Pro; n is 7; and the amino acid residues in position 1 —7 are: -

P1:
P2:
P3:

;Thr
Lys;

Ser;
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- P4: Tle;
- Ps: Pro;
- P6: Pro;
- P7: Ile.
24, A compound according to claim 1 wherein the template is of formula (c1) wherein R® is

H; R* is methyl; R is methoxy; R* is H and R*® is H; n is 7; and the amino acid residues in

position
17 are:
- P1: Thr;
- P2: Lys;
- P3: Ser;
- P4: Ile;
- Ps: Pro;
- P6: Pro;
- P7: Ile.
25. Compounds according to any one of claims 1 to 24 for use as therapeutically active
substances.
26. A pharmaceutical composition containing a compound according to any one of claims 1

to 24 and a pharmaceutically inert carrier.

27. The use of compounds according to any one of claims 1 to 24 for the manufacture of a

medicament for use as an inhibitor of protease enzymes.
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28. A process for the manufacture of compounds according to any one of claims 1 to 24
which process comprises

(a) coupling an appropriately functionalized solid support with an appropriately N-protected
derivative of that amino acid which in the desired end-product is in position Y,+'/, or V,-'/, any
functional group which may be present in said N-protected amino acid derivative being likewise
appropriately protected;

(b) removing the N-protecting group from the product thus obtained;

(©) coupling the product thus obtained with an appropriately N-protected derivative of that
amino acid which in the desired end-product is one position nearer the N-terminal amino acid
residue, any functional group which may be present in said N-protected amino acid derivative
being likewise appropriately protected;

(d) removing the N-protecting group from the product thus obtained;

(e) repeating, if necessary, steps (c) and (d) until the N-terminal amino acid residue has been
introduced;

® coupling the product thus obtained to a compound of the general formula

O
\\C’OH X

|

Template

wherein

N

\C__

|

Template

is as defined above and X is an N-protecting group or, if

Oy

\C__

|

Template

is to be group (al) or (a2), above, alternatively
(fa)  coupling the product obtained in step (d) or (¢) with an appropriately N-protected

derivative of an amino acid of the general formula

HOOC-B-H m or HOOC-A-H v
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wherein A and B are as defined above , any functional group which may be present in
said N-protected amino acid derivative being likewise appropriately protected;
(fb)  removing the N-protecting group from the product thus obtained; and
(fc)  coupling the product thus obtained with an appropriately N-protected derivative
of an amino acid of the above general formula IV and, respectively, III, any functional
group which may be present in said N-protected amino acid derivative being likewise
appropriately protected;
(&) removing the N-protecting group from the product obtained in step (f) or (fo);
(h) coupling the product thus obtained to an appropriately N-protected derivative of that
amino acid which in the desired end-product is in position n, any functional group which may be
present in said N-protected amino acid derivative being likewise appropriately protected;
) removing the N-protecting group from the product thus obtained;
@ coupling the product thus obtained to an appropriately N-protected derivative of that
amino acid which in the desired end-product is one position farther away from position n, any
functional group which may be present in said N-protected amino acid derivative being likewise
appropriately protected;
9] removing the N-protecting group from the product thus obtained;
)] repeating, if necessary, steps (j) and (k) until all amino acid residues have been
introduced; e
(m)  if desired, selectively deprotecting one or several protectéd functional group(s) present in
the molecule and appropriately substituting the reactive group(s) thus liberated;
(o) detaching the product thus obtained from the solid support;
(p) cyclizing the product cleaved from the solid support;
(@ if desired, forming an interstrand linkage between side-chains of appropriate amino acid
residues at opposite positions of the B-strand region;
@® removing any protecting groups present on functional groups of any members of the
chain of amino acid residues and, if desired, any protecting group(s) which may in addition be
present in the molecule; and
@® if desired, converting the product thus obtained into a pharmaceutically acceptable salt or
converting a pharmaceutically acceptable, or unacceptable, salt thus obtained into the

corresponding free compound of formula I or into a different, pharmaceutically acceptable, salt.



