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fl: ANA / 50420 PCT/ EP98/ 02587 SERI NE PROTEASE | NHI Bl TORS The

i nvent i O'Gvé gs to new serine protease inhibitors, pharnmaegtrosaksss
conposi tions cont aining the same, . as well as to the use of said -~

i nhi bitors for the manufacture of a nmedicanent for 5 treating and
preventing thronbin-rel at ed B RIREIFEOTEASE BVHIBITGRSS ar e ﬁmmw“mmm
anongst other things, play an inportant role_.in the bl ood

‘cascade. Menbers of this group of proteases are for- exanple thr-oubén,
trypsin, factors Vila, |Xa, Xl s Cmmhllals
t he ser?h@"ﬂ%‘t‘%&"@t%ﬁ%ww é"g{me&r«ggeaf%@}qbatgfs gﬁ m%a% lgom 85'1'% J]‘E)n ahme
cascadey . Thoe RIVEPal 49%Ghe We Yf §anf Qimilt%rs féﬁtﬂ&ﬁlaﬁﬁﬁ&wagef Qf midicamentg for

to generate SBrin nononers, whic forman insoluble gel by cross-Iinking.
I n agldi {resihg iﬁdr;ﬁﬁmengnm@mlm-edauedshsomsm oduction by activating factors
V and VIl earlier in the cascade. It also has |rrportant actions at the

cellular level, where it acts on specific receptors to cause platelet,

-aggr egaglﬁgge nB‘.%Egﬂ%wg‘Je i alrvh;cﬁ, %Bhg/s't‘tdtl‘?é? tAings, fmw eblmportpiablefiarths blvad

Thus . as a ce regul atory role iIn haenbstasis and thronhus
f or mat i @pagufiititeecdsodtehiNlembersfoftthiscgroup ofgyoteases ate \fpti@xamplgthegmbin,. trypsin,
t herapeutical applications, ext eHSI ve, rélsearch has been performed in this

ar ea. Iﬁ%%é‘@é%é%pﬁén?ﬂfbfm@ﬁf‘ PN Gihi bi tors of serine proteases,  and

th aﬁo !Fcféx{é in s %léegg%néeggrggg%?wl’ﬁéﬁere Gfa?efs%é lds sﬁéé!ﬁh'th@)b@hﬁ\ﬂﬁth& Bﬂéhdiedeﬁhe

ytic enzynmes in a manner simlar to that
of nat Urﬁhlesﬂxlﬂaﬂiérﬁb%hrohm isnihe adewdge Af fibrineganl to, gensvatp dipringmonemers, which

ot Sesr B shar o B, oS e bt 20,3 G NP abifeaty
i nhi.bi tor %ﬁﬁgt%{;}é dss\lllr“]h%?b@ﬁ?g dﬁl@f mcﬁxg‘éﬁscta@e qpﬁ@b That fth i actibhditttBE Seldlach |

can be &§ ower dosages and have ewer and | ess severe-

si de ef fi@gl,Swhety ith@ERDbR, spepiici edcepmrsenm msq: splptale(d aggregation; endothelial cell
bi oavai lability. 25 Potent int ravenou_ﬁ?t hr.onmbi, n inhi bitors,are Fatorl}l ?81' I Ya

ef f a6t i vietivationcand Ghroblaskrrphiggationg (ThysnpRbin ¢ hasa e nErtrals reau |
thr onbi i LEHahad .l SRR AMRIGL. SIRA! bhBHbAT b/l bALA AXPMELO8 Wide range of

t hr onbi n- i seases- such as nyocardi-al infarct, thronbosis and.
stroke rtﬁétupélﬁxchbimﬂxtaldnst éb&ér&sme, resqaref masdisky perfomes lhyh'é @#&¥2g an
serine

o s dovameob oRe AR o sPRE oo AR roRk ket B
on t he %ﬁﬂ%ﬂﬁ &he ke Elast R sRiafl" gntheﬁ@ﬁeﬁtﬁlres tHX ﬁfﬂﬂe@ogﬁmmﬂ%teolytlc enzymes ina
20 manner similar to that of natural substrates has increased. As a result, new pepnde-hke
inhibitors have been prepared, such as the transition state inhibitors of thrombin. _
The search for more. effective and more- selectlve thrombm inhibitors contmues unaBated in
order to obtain thrombm inhibitors Wthh can be admmxstered in lower dosages and whxch have
fewer and less severe side effects. -Furthermore, spemal attentlon IS pald to oral bloavallablhty :
._25. Potent intravenous thrombm inhibitors are clinically eﬂ'ectlve n acute care settmgs requiring the
treatment of thrombin-related diseases. However, particularly - the prevent:on of thrombin-

related diseases such as myocardial mfarct, thrombosis and stroke require long term therapy,

preferably by orally dosing an ahticoagulant. '

30 Many of the peptide-like serine protease inhibitors, in particular thrombin inhibitors, disclosed
in prior publications are based on the sequence -D-Phe-Pro-Arg-, see for example compounds
as disclosed by Brady et al. [Bioorganic & Medical Chemistry, 3 (1995) 1063-78] and in US

Patent 5,597,804. Thrombin inhibitors may also contam lysine side chams mstead of argmme :
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as di scl ose.d:é‘y Brady et al. [Bioorganic & Medical Chenmistry, 3 (1995),:

1063- 78] ¢S Patent 5,597,804. Thronbin inhibitors ontain. .
| ysi ne side C?Ial ns instead of arginine, WO 98/50420 PCT/ E%é./%%é@%& 2 such

as other inhibitors disclosed by Brady et al., . and Lewi s et al .

[ Thrombosi s and (1995), 1107-12], and further by Jones et
| nhi bi tsush, 2D otheseimbibitass silsclmeMb)( HBrady | et4SL»6@]‘X Fewisnet Iaét I[E‘ Oﬁpﬁsﬁscgﬁn‘fon
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funess OGS, ARy [ISeREPE 191 S0TRE AR 8| RIBL D ol MK By, INfLiESH,
devel opfyens), ais-40]r RirtHenattahplblicefien itAvsordportedhhat. iriphptidet mmpdumds mgmammg

am nocycl ohexyl noi ety instead of |ysine or arginj ne side_chain, are wn
[ WD 94/ @3@E1 methi cster Hasetiansdargl labiley campoundss ands eegefore ugfavourable oy riher

5,523, 3 b f

O A B S SOHA B oMU M ] PRy dombfolde
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this type of O inhibitors." However, although great effort :

bei ng sq:eﬁﬂelncmn [fe.gmﬁJﬁgPawhteéxsafréoshraonbmher .oﬁmamtn@mss ah kg rﬁ-‘gteg@auxswfathesé
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Knon. | Avve b g A oh B ThERI ML PRyl A0, Bty
been f ogpd, ,;J@gtaﬂd?ﬂ@ow% Qb FnB@ulfa&r md Biolo 5al %rSQBnBs YotZtHiy @peYOf Ithrombin

wher ei n R' 'S I s :selected from
( 1- 12 C) mhibjtors. I(Iawm@) adltlhenglh grwm eﬂ'orgrtSu smgawe@ét P@nféﬂdl@g elestivg tthiombis) -

(o 14 oy R el Poaraifof B thsrS e TR wifilic o Rl ARSRin Jpifarer
Ty 0D ARG nthPSSWHEA HiLt ikt dqlireR) al ky! % (3-80cycloalkyl, -

(1-6C) al koxy, OH, ogen; mis 1, 2 or 3; each group R2 I'S.
i ndependently H, (1-12C)al kyl, (3-8C cycl oal kyl, (6-14C) aryl or '

Subst 1 PRy s BReneh R SIS IR oty

an g4 no- aci dl@‘SOﬁB-D@M(@}NHCm(G-lZ) PC(O)G—I] C(O- or. an ester V

| derivative thereof wherein pis 1, 2 or Hl%é,., D-1- Pi g, I%j3ﬁolir>nq(1 12C)alkyl ,

D 3-Ti qwh@:em (R 4] % OOC-(CHR?)- or R*NH- CO—(C Jm- oOr is selecte
(2- 12C)alkenyl which groups may optionally be substituted with (3-12C)cycloalkyl,
(l 6C)alkoxy, OH, COOR? CF; or halogen, and from (6-14C)aryl, (7 lSC)aralkyl and -
(8- l6)aralkenyl the aryl groups of which may optionally be substituted with (1-6C)alkyl

20  (3-8C)cycloalkyl, (1-6C)alkoxy, OH, COOH, CF; or halogen;

" 'misl,2o0r3; : . | .

each group R? is independently H, (1- 12C)alkyl - (3- 8C)cyéloalkyl (6-14C)aryl or
(7 15C)aralkyl the aryl groups of which may be substltuted with (1- 6C)alkyl 1 6C)alkoxy or
halogen _ , .

25 B is a bond, an amino-acid of the formula -NH-CH[(CH,),C(O)OH]}- C(O)- or an ester |
denvatnve thereof wherein pis 1, 2 or 3 Gly, D-1-Piq, D-3-Piq, D-1 qu, D- 3-qu, D- Atc Aic,
ora L- or D- ammo acid having a hydrophobic, basic or neutral side chain; : |
X is an amino acid with a hydrophoblc side chain, glutarrune, serine, threonine, a cyclic amino
acid optionally containing an additional heteroatom selected from N, O or S, and optionally

30  substituted with (1-6C)alkyl, (1-6C)alkoxy, benzyloxy or oxo, or X is 2-amino-isobutyric acid,
-NR.Z.-CI-Iz-C('O)- or the fragment



or a L- or .D~&nri no acid having a hydrophobic, basic-or neutral side chain;
X is an anongseod with a hydrophobic side chain, glutam nepcpRpédiRssT
threonine, a cyclic amino acid optionally containing an additional .

het eroat om'sel ected fromN, 0 or S, _and3opt ionally 30 substituted with --
(1-6C) al kyl, (1-6C)al koxy, benzyloxy or “oxo, or X i§,2-am no-isobutyric

acid, -NR2-CHz-(C( r the fragment ~ M WD 98/5 P98/ 02587 3 W
or 0 ereinnis 2, 3,
nyl -whi ch oups nay _

RB CH2)n\ T -NH -C(O -NH NCH2_C(O _
or 4, Wis CH. iSyH - 6C) al kyl or e [
optionally be sub vmé]t_lﬁl% roxy, (1- 6(‘3’15{) , ,2'&6@)1- 6C) al kyl ,
CONH2, or hal ogen; Zis lysine or 4-am nocycloheXlyl gtycine; Y is -NH (I
-6C) al kyl ene- C6H5, tHK& phenyl group ofomhi ch may beQsubstituted wth ,
(I.-6Qal kyl,  (1-6C)al koxy or hal ogen,, or Y is -OR4 or -NRSRG6, wherein R4
is H (WhssEnd ityd. Jororisen¥yis CHad Nraddhdisid, Gr-aCaliad srrhenyl| which groups may

and rb 500t e spE P il (R heCONGRY CHORE CORL) -t ToRHer Bpen
-N V 1lhatdgery t o which they are bonded are s- " wherein Vis 0, S.or SO2; -

or a prodrug thereof or a pharmaceutically acceptable salt thereof, are.
‘pot ént akdyses ect-aninasyeliohexydglyeingise i nhibitors. Specifically, the -
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P TErt i A R UERAR R Phol B e S bRt DL,
i pr ov gd-GOYarkaRE ok ihale,geﬁ,s()r wh¢-OR* pALNRIRA, arhegeif R ‘15 PR 2I6CRIKYT drybenafit 8hd 15
~oral adndnistration. The a-(2- GC% ket o ester conpounds which are part® of the

presentRi aRbR’i are indspenstently Hdw (1 166 )alkexrvant(datiyl optiopsliy sehstityted with
report erglclg%gl loF Ra'alﬁﬁtlgﬁ %Eéemér are t(?-rGC)gIﬁ)r'rl%rqgngrsRs and R® together with the nitrogen

TN
10 atom to'WhiCh they are bonded are N\_/V wherein V is O, S or SO;;
or a prodrug thereof or a pharmaceutically acceptable salt fhereof, _
are potent and selective serine protease inhibitors. Specifically, the compounds of the prgﬁeng
invention are inhibitors of thrombin, of factor VIla/tissue factor and of factor Xa. Corﬁpounds
.Of the i_nVéhtion show improved pharmacokinetics, ._and"in- particular good.-.l_)ioayail‘ébili‘ty-aﬁer't
15 'oral adn}ini_strétion. The a-(2-6C)keto ester compounds which are part of the present invention -

do not show the disadvantages of the previously reported labile ‘a-keto methyl ester

compounds.

The compounds of the present inventiori' are useful for treating and ‘preventing thrombin- |
20 me'diated._,, and thrombin-associa_t_éd diseases. This- includes a nﬁmber of thfomb_btic and
prothrofnbotic states in which the coagulation cascade is activated which include, but are not
limited to, decp vein thrombosis, pulrﬁdnary embolism, thrombophlebitis, arterial occlusion
from thrombosis or embolism, arterial reocclusion during or after angioplasty or thrombolysis,
restenosis following arterial injury or invagive .cardilolbgical procedures, postoperative venous
. 25 thrombosis or embolism, acut'e' or chro'nic_ ath'eroslclerosis, stroke, myocardial infarction, cancer
" and. metastasis, and neurodegenerative diseases. The compounds of the invention may also be

psed as anticoagulants in extracorporeal blood circuits, as necessary in dialysis_t'a.nd surgery.

The compounds of the invention may also be used as ir vitro anticoagulants.



“The conpounds -of the present invention are. useful for treating and
preventi I n- 20 nedi ated, and thronbi n-associ ated (] This .
i ncl udesug)%%go “g}rj of thrombotic and prothronbotic states ?Jﬁ?}\%ﬁ?éjﬁzsﬁe
coagul ati on cascade is activated which 4i nclude, but are not I|imted to,-.
deep vein thronbosis, pulnonary enbolism thronbophlebitis, arteri al

occl usi on fromthrombosis or embolism arterial reocclusion during or
after ppgLopl asiny g%tesw ARBRb%SI S ordineeRS MRORVEtiochQire V6 Einpdunds indlerdimZusy
~or invasive cardiol ogical procedures, postoperative venous 25 thronbosis or
- embol i HEineaMare prafercétt aneitbe aohpowsisiverepein X issa eyskie amipmoacid.Areamingfagidowithn,

cancer  andg, netastasis, and .neuradeggenerati i ) ynds of
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ccircuits, as necessary in dialysis and surgery. The._conpadunds of the
i nvention may al so(tl,ysed as in vitro anti coaggiant 98/ 50420
'PCT/ EP98/ 02587 4fPrefexred serine prot ease inhilbitorg according to this-
i nvention ar eNHMEH onpouRdSwReORi n Z is - Lygi-de. ManNeCpl,eC@)y-ed are the
conmpounds wherein yS a cyclic amno acid, an am acidwith a - _
hydg ophobi ¢ side chapn, glutanine, serjine, threoni@e, -NR2-CH2-C(O-, or -
the"fragnent CR3 CH2)n -NHCH N-CH 2-C(O- - NCH2-C(O- 5 0 0 or wherein .
R3 is Kihefeln RCIaHky-6QYaliphenphenyParticul arly preferred are the conpounds
wherein Xis proline, |eucine, glutam ne,. threonine, phenylalanin

- NR2- CRRartigulrly pistereedrarrahe somppugds wherginofamprpling lucaiey W"eoﬁiiﬁ?fé"e?

f r agm CH2) 4 5N - Opy2 - - 1 Y -

| ophenaiphe) ARECHEO LGRS is melfvh eyt B bRloRER, @l
or a Dtagineat aci d having a )

| | ,

J(CHD, SR

.\ _
-NH-CH N-CH,-C(0O)- -NH l N-CH,-C(0)-

10 ' . LS or . 0O
whefein R*isH or.methyl. o ) _
Other prefe'rred cdmpounds are tﬂose wﬁére_ip B is a bond. or a D-amino acid Having a
| hydrophobic or neutral side chain. The mbsf preferred compouﬁds of the invention are those .
‘wherein R'h Iis' (1-6C)alkyl or beﬁzyl. Preferably R* in the definition of Y is (2-6C)alkyl or -
15 be.nzyl. In ‘particular preferred are the combounds wherein Y is -OCH(CH3),. Also preferred

compounds have Y is NH,.

The term (1-12C)alkyl means a branched or unbranched alkyl group 'ha_ving 1 to 12 carbon.
, atoms, such as methyl, ethyl, t-butyl, isopentyl, heptyl, dodeéyl, and the like. Preferred alkyl

20 groups are (1-6C)alkyl groups, having 1-6 carbon atoms. |

A (2-12C)alkenyl group is a branched or. unbranched unsaturated hydrocarbon group having 2

to 12 carbon atoms. Preferred are (2-6C)alkenyl grf)ups. Examples are ether_lyl, propenyl, allyl,

and the like. o

The term (1-6C)alkylene means a bfapchéd or unbranched alkylene group having’l to 6 carbon
25 atoms, such as -(CHy),- and s is 1 to 6, -CH(CHj)-, -CH(CH3)-(CH)-, etc. Preferred alkylene'

groups in the definition of Y are ethylene and methylene.



hydrophoblc or neutral side chain. The nost preferred conpounds of the
|nvent|o 9§/ &B se wherein R is (1-6C) al kyl or benzyl. f,gi. 4 4?4 in
t he deflnl ifon"of Y is (2-6Calkyl or 15 benzyl. In particu pre 2 red -
are the conmpounds wherein Y is -OCH(CH3)2. Also preferred conpounds have Y
is NH2.. The term (1-12C)al kyl neans a bbsanched or unbranched al kyl group .
havi ng The rerth2 1660 )atkioxy ra¢anssn Elkm:aty goupdtavirlg, 1-6t ¢arbon atoms;, yhe alkgbmerety of
hept yl , dodpe]cyl and the like. gﬁ erred al kyl . 20 groups are (1-6C)al kyl

gr oups, W’h‘ﬁ‘i‘/ ?th ¢ meapingAspreyigpaly defines. 1o0) al kenyl group is a branched or.

“unbr anched, d te es Z%Q‘ﬁﬁ Eg'r'%% er‘ncg{ Qe mé%‘ldlﬂcﬁ rb@ haviR@r3oen cabeRtatoms

Preferre groups. arrp €s arée ethenyl, propenyl, allyl,
and t hewhick ecyclbatkyl qrmx;ﬁ Jmﬁ)C)dplnloylhIMGbennﬂnstmied)mﬂc radloxe gmbpaﬂ?c«tfetled are .
~al kyl ene group havi ng' car bon su I
ok SR eRagiony et byatseppy. ereloby b pRe i yRBhEb L SheRo e

definit /
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al kyl cﬁiaucyoﬁubsmhltemalkglsgrbhﬁmﬁmﬂeﬁgnm qtfr}b\nsdtma]nplhef grmxp The term

(3- 12C) cycl oal kyl means a nono- bi c cl og] k g n 12 carb

atoms MPIHCQFY] grauRys a@m&t&?dpo'sm c§1%9 f‘{/ %’ 8 Bﬂm‘h" Ay

rou Y

ol DR i e et ASHRIShORRN, 5. 64D, B *‘*Q’%ﬂy#"gsgﬁtﬁ*f and‘

cyci(phea@ﬂht@n gise)yiindIpl; tndanglf ad e likgcl oal kyl groups. A preferred

~cycl oal substituted alk& group in the deflnltlodn? Fil I s the canph

gr oup. (J 1 ¥ Aralkrt \and g (%l pC)asalkenydr grasps catepialid #d @lkegy ZB’E‘H?Sb(S?FPSFtb

"The ar t | 0 s;u&h

s, or " uogfffiatl Bl b ant GBS heofdfafundty Brcaiuhduihe Bring 5 h%‘%‘#““

i ndanyl to pPg)@edpBétivelke. (7 15C) Ar al kyI and (8-16C) ar al kenyl groups are al kyl
dpaetivelk

and al kenyl groups respectively substituted by one or nore aryl groups,
the t ot Ahe tarmdwiogsn meeanp SHORRS hlasenbromingoRivdiey 8 to 16, respectively.

1:2,? (lai e(rjg}r\%‘u \gea Ssger%gi&gtngén&%ds éﬁi&?ﬁrﬁa@% tesét?xr é(ﬁf&?g?[%k@%% %—?g%llg}.blfesﬁe?{,m
(1- 40y akdghlaseﬁétbyls,ethysuch hayhmhyl -, ethyl= or t-butyl-esters: -
The terms Atc meahs 2—aminotétralin-Z—carboxylic acid and Aic means érhino indane carboxylic
acid. The térms 1- énd 3-Tiq mean 1,2,3,4- tetrahydroisoquinoline-l and -3- carbofcylic acid,
'respectwely, 1- and 3-Piq are perhydroxsoqumolme-l and -3- carboxyllc acid, respectively. -
20  The term amino acid having a hydrophoblc snde chain ‘means an amino acxd havmg a side cham
| being (3 8C)cycloalkyl (6- 14C)aryl or (l 6C)alkyl, Wthh alkyl group may - optlonally be
substituted with one or more (3 8C)cycloalkyl groups or (6-14C)aryl groups. The hydrophobxc
side chain may optlonally be substituted with ‘one or more substltuents such as hydroxy,
: halogen tnﬂuoromethyl -0SO,CF;, (1-4C)alkyl (for instance methyl or ethyl) (1—4C)alkoxy'
25  (for instance methoxy), phenyloxy, benzyloxy, and the like. Preferred amino acids with a
hydrophobic . side chain are leucine, valine, cyclohexylalanme 4- methoxy-cyclohexylalamne
cyclo-octylalanine, ‘phenylalanine, D-naphthylalamne tyrosine, O- methyl tyrosine (or: p-
methoxy-phenylalanine), 3,3- dxphenylalamne norleucine and leucme |
Amino acids having a basic side chain are for example, but not hmlted to, arginine and lysine,
30  preferably arginine. | _
The term amino acids having a neutral side chain refers to amino acids such as glutamine (Gln),

methionine sulfon, asparagine (Asn) and the like. Preferred are Gln and Asn.




- The terns Atc nmeans 2-am notetralin- 2 carboxyllc acid and Aic neans am no
I ndane ¢ QXX acid. The terms 1- and 3-Tig nean

1,2,3,4- '?vgéraﬁ grm soqui noline-1- and'--3-carboxylic acid, PCFé%Pﬁg@H veI Y;
|- and 3- Pi g are perhydroi soquinoline- 1 and - 3- carboxyllc aci d,

tively. 20 The t d.h b h
i B nGYalls aming ariy ags for pEY %z?ﬁ‘i%w%‘gé%%xﬁe)%ﬁfr’% f’qs;ﬁlp%%%wf?eé‘éﬁ‘ﬁﬁi‘s
(1'-60) g ggﬂo,% s%g ﬁl&ian@?@?fé{%ﬁf}iogé' os@l by be), Tﬁé&ﬁ&xH& eelar%mcoae,dor

nore (3- groups 4Cyaryl groups. e hydrophobic side
chain nn-)thxaﬁxilidofbabdryohexcswﬁditBmmeagldm-pdohoqemprambe 2scmdt)1dwadnls cashmdyhas

hydr oxy, . hal ogen, triflLioraonethyl, ? &%4?% K for. I anc

met hyl - adidetang] fhe (Headhrafaristy 305 4-eRiidings g )94 enb 1|Ps Ic " act
benzyl O%Xh@&%x&e (?AflLd){Wc afl 'aei ardeﬁg nbx%ﬂn@&ﬁdjf-ow{ P%x%md&'éjéﬂg b%cxds' de
chain are I

eucli ne xyl-al ani ne; oxy- cycl ohexyl al ani ne,
- cycl o- ot tHeaefinitiofs, tlikhtbﬂw s&bﬁﬂunﬁ md&nsraqnbkthyiedlbymmmr mgrecebstityer@s.net hy| .
tyrosine (or: p nethoxy phe al ani-ne), henyl al api | euci-ne i
and | euahﬁ@vemmﬁsamcb@ehamd@g%o fghe F%@P’é&dsé}fo ﬂ“"é{f‘z Bﬁ’;néﬁﬁ ‘5‘8’“‘%&?‘°?\0t '
limted | d | er ar h e >[Hnﬁﬂ3 .
©aci ds hgéf' nné&é%r%%u ré.'l?g td Sa ﬂg? T el cg{ng.g' tsgmgmen aci gg g%cﬁogségl ta%ﬂne
(A n), amekydactinge oldeEQG ( réfenilyn (N-ethofopearboraytid detieativiek eof Fliesfcempednds @f
A n and Asn. WD 98/50420 PCT/EP98/02587 .6 Cyclic anmino acids are for
exanpl ef@mat.i di ne carboxylic acid, prollne pi pecolic acid, 1-am no-
1- carboxy-(3-8C) cycl oal kane (preferabl y 4C, 5C or 6C), 4-piperidine
carboxylic 'acid, 4-thiazolidine carboxylic acid, 3,4-dehydro-proline,
azapr ol The invinti6h Riykkrahfldedsca paddess$bri preparirigda canpouhd dfifkamulBrieicempeisingr e

2-azetidine carboxylic acid, proline, pipecolic acid, 5 4-thiazolidjne
car boxylkcpepling; of, Suyahlyde'ny'sl’rfd BPHP| asils HIaming cacith paagsh dBlIeWed Py Je oV neathe o

In the deflrptlo the termsubstituted neans: substituted by, one or nore .

subst i t HERFEVERR u‘?Snventlon al so includes prodrugs of the conpounds of

for msil aThe coktipokindd h&fordidgitoi fotrhalhilomay deeprefpirad oh iazmanrientnvéraiomal foresuch
conpounds. Suitable prodrugs are for exanple N al koxycaag?nyl prot ected

~(pr ef er &pmpopndsy W@i%aﬂnéo?\w@'ya‘éfr w&etrtvééar@rs%@%ﬁmﬁﬁ fafactivg Sfd&rff?mna
|. The 'af'y&%&en?fam%o D68 b atﬁ9$3¥ Be Sﬁia[%%*‘afé abiardd SRAES e@t&gumgfwéares

formul a conprising coup protected am no aci ds or amno
acid an@i&@&ed faﬂixdd)m@ ob)pepﬁd’ﬂ)&dari\gtlt'éweltlﬁrm mjtmmeog powapselid support. Protection
of the a-amino functions generally takes place by urethane functions such as the acid-labile tert-
20 butyloxycarbonyl group (Boc), benzyloxycarbonyl (Cbz) group and substltuted analogs or the
base-labile 9- ﬂuorenyl -methyloxycarbonyl (Fmoc) group. The Cbz group can also be removed
by catalytic hydrogenanon Other suitable amino protective groups mclude Nps Bpoc, Msc,
etc. A good overview of amino protective groups is given is given in The Peptldes, Analysns,
Synthesis, Biology, Vol. 3 E. Gross and J. Meienhofer, Eds., (Academic .Press New York,
25 1981). Protection of carboxyl groups can take place by ester formation e.g. base-labile esters’
like methyl- or ethylesters, acid labile esters like ten butylesters, or hydrogenolytncally-lablle
esters like benzylesters. Protection of the side chain func;non of lysine or 4-
anxinocycloheleglycine may be accomplished by using the aforementioned groups. Activation
of the carboxyl group of the suitably protectéd amino acids or peptides can take place by the
30 azide, mixed anhydride, active ester, or 'carbod'iimide method, especially With the ad.dition of"
catalytic - and racemization-suppressing compounds like l-hydroxybeniotriaZOIe, N-

hydroxysuccinimide,  3-hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine, ~ N-hydroxy-5-nor-



am noc

15 The- corrpounds according to formula | may be prepared in a manner

convent i erl%séogio such conpounds. To that end,.suitably Naprtrj%}%;o%h.,(and
si'de-chain-protected if reactive side-chains -are present) amno acid

derivatives or peptides are activated agd coupled to suitably carboxyl --
protected amno acid or, peptide derivatives her n..sol u n_or
on a- s FIOTRENEpnskiqard ‘W’Bt‘gotqe&ne gofelr eepé'dﬁ?n‘ﬁ?ﬁ Y"Hl%é’sg?h‘célf’%l I(ff 1 40xe)

lace by ye %@[ngp % O_(:?d’)e(gglg)a}%@r@ggc d-labile tert-.

butyI oxycar bo jenzyl oxycarbonyl (Cbhz) group and substituted
anal ogs or the base- Iabi l e 9-fluorenyl - rret hyI oxycar bonyI (Froc) group. The

Cb I'so b d b | yti Qth it abl
ant no i éil‘nq%ﬁépsﬁwéﬁ%ﬁady%&an% A e SRS BEG DO, oo Bt

Syntheane et s RURR s Tofh WA bhark W‘%‘E’. LR e PRkt Buicaly

Press, i‘d@&btmé lsalts?ﬁraﬂ&&b)be Ellstahecttbyareaoﬁg che freet!phsegmfdbpsul@dmlthlae qmgame oby.
ester formatjion e.g. base-labile este

t h t d

| abi | e igetgenis 3dik sucheps hiydrogee shiaride, lardm g&éﬂ@rﬁyl/'rq{aglfy‘qu%‘? B%taél%gl o

like b | est f unct i om; of ; |
| ke eﬁ{}' 5 egal% TREY: nee&,gggtge al%B‘tSﬂ%r i%gﬂg dgr i fakfac le@coacldYSln%nR:r atid,

‘usi ng the af orenentioned

groups. méﬁrhhé’sﬁlfbﬂﬁ acilf, ﬂlhﬁnﬁaibhlox;yl:crgt Qicd, aﬁrtllrli‘ce asndl tté ythdr tbbmm@dmdmand)
aci ds or peptides can take place by the 30 azide, -m xed anhydride, active
estWr, acomhig #di i mi de nethod, especially with the addition of catalytic
and racem zati on- suppressi ng corrpounds l'i ke |-hydroxybenzotriazole, N

hydr oxysucci ni m de, 3-hydroxy- 4-oxo-3,4-di hydro-1, 2, 3-benzotriazine, -
N- hydr oxNe Bompéund® FEhE QB HoERIS bR BB ork ahinginer i Batdinsa rixb riayi terefcBe e,
e.g. The Peptides, Analysis, Synthesis, Biology (see above) and Pure.and
Appl i edbq:anmnesgl(s:n pur:eaelmammeq%wf a WU%%WHHQW’GTS loﬁésran'\‘/‘%‘t“eo‘rl’“t‘blﬁl‘%h

b h |
mxt ur SR RmPLPReSs o PR (L pf chBREMEE ald Ui Srdifid ELiR g

phajsTaceyktaliizhdion oﬂ@&@rwmbh aré abﬁaﬁredﬁkbrﬁb@t)cilsl ainivaraoeksl arn;r the eadeinig) ntixtere,
free basé of fornula | with an organic or |no ani c d& such as %{lroa%en :
ot Kot phase

chl or i def, chipmatEsaPInt Bsng chirtl cplwgRh FBd! aﬁéefeg FuftFais S€ OhHBEP!

acr d ag&b sﬁ&g% ug&ppr onic acid, glycolic acid, maleic acid, malonic
anes Fonr C acid, fumarr c acid, succinic acid, tartaric acid,

citrrc aci d, . benzoi c acid, and 10 ascorbrc acid. The conpounds of thrs
invention possess one or nore chiral car bon ‘ill?t one and ma?/ﬁ5 Ber e(ﬁo ehu e
obt ai nedhe§omPRwIds QfrihRIMVGREPN M3y beadministeras entefally 95 RpTeBTRLY! Ys"" :
m XE(t” € Fe?él&@l&rll 29 l)dﬁgssa EoF 085N SlOOMﬁE lb%P'ﬁgbeHy Wg’ﬂt npr@ﬂ:rdlll'meEﬂ) mg per kg -
enantio Rers a P In the art
body welght Mixed with pharmaceutlcally surtable auxrlranes e.g. as described in the standard
reference, Gennaro et al., Remmgtons Pharmaceutrcal Sciences, (18th ed Mack Publrshmg
Company 1990, see especxally Part 8: Pharmaceutrcal Preparatlons and Thexr Manufacture) the .
compounds may be compressed mto solrd dosage units, such as prlls tablets or ‘be processed :
25  into capsules or supposrtones By means of pharmaceutrcally suitable llqurds the compounds'
can also be applied in the form of a solution, suspension, emulsion, e.g. for use as an mjectron .
preparatlon, orasa spray, €.g. for use as a nasal spray.
For making dosage units, e.g. tablets, the use of conventional additives such as fillers, colorants,
polymeric binders and the like is contemplated In general any pharmaceutically acceptable
30  additive which does not interfere with the function of the active compounds can be used.

Suitable carriers with which the compositions can be administered include lactose, starch,

cellulose derivatives and the like, or mixtures thereof, used in suitable amounts.




15 crystallization of salts which. are obtained from dpti call'y active acids
and' -t he w@o§kgsso M xture, or chromatography using chiral %tl‘m r .
di astereoners straight phase or reversed phase colums nmay be uélg%iﬁ?The-'
conmpounds -of the invention may be adm n{; stered enterally or parenterally,
and f orpidian h rehitiel 06 (HORARBSiRE ilfd %eﬂ@,&m ger kg body.
wei ght , E?ef e?g %Ofuﬂ gljg{fga%e)ﬁ Banrﬁi ebody wel gﬁit?él Msxed ©

phar maceutical |y SU|tabIe aUX|I|ar|es e.g. as described in the st andard
reference, Gennaro et al., Rem ngton's Pharnaceutical ' Sciences, (18th
ed., MEGENERAL s ng Conpany, 1990, ' see especially Part 8:

Phar mac, reparations and. Their Manuf acture) the . conpounds may be
corrpresﬂsjﬁ‘é\’;iﬂ oS, solid dosage units, such as pills,: tablets, or be

pr oses$d —25th|yhto capsul es or ®zpposit dmenzyst By means of phar maceutical ly
sui tabl e |iquids the conpounds an al s:% ,ed inthe formof a

a

sol ut i d¥ec suspEhuylrycahemdi on, eg@léo §a'3’t‘?"}'lnj ection .

prepar gh,0mn, ay, e.gpor us | @ nasal spray. For. meking

dosageaEtJHnl tsc%bﬁ&y?a%?fets t he u(;se of oﬁ entional additives such as

fillerdysced tysgints, pol yneric Rcgder s= ahgminbeydiohexyl glyednt enpl ated. In

© general _any pharnaceutlcally acceptable 30 additive which does not

i nt er f VEEA VT tthifluore aceficasidn” of PR actT WheRdasSlnds can be used. Suitable °
cari eng oMt nposi S can,_be ] e | actose,

star ch, IépsceI F‘ﬁféc}l nﬁ%linl?o\}‘ ives taﬂ Qt he Ir%e%lﬁq%l%yﬁ&es t @g used in

Sui tabl&parﬁ)uapmylV\D 98/ 50420 PGlhEP98# @iamyl 8 The invent | on is further

expl ai ned by reference to the following illuystrative.Exanples. GENERAL

Abbr eviRRa gndipherylatanyl ot hy| Bz H-AageHy T apupo-adipig acidyyt y| oxycar bonyl Chz -

benzyl 00X cl oh | al-an prolyl Lys .. = lysyl Acg
4-am ngry‘@?%ﬁ Eé met@? t){lwgﬁiFA —%ﬁ'gl fl uoe{ll‘engglgdtn {: acid Pac = phenyl acetyl
10. NpSNaﬂ r#himﬁgeﬂyt%ﬂﬂafaﬁmyl Bpoc = 2-p-bi phenyli sopropyl oxycarbonyl  Asp

— asparty Lut any = di phenyl al anyl. H Aad- OH = ani no-adi pic acid
Tyrienve)H3- T’@f%ﬁhgﬂ)lﬁméﬁyﬂrqm@umo‘yﬁg@paép%gnpagéii | = L e

napht hyﬂd@@ 2 metl{yls%ﬂ'bnylhhyloxycarbonyl
Teoc = 2- (tnmethylsnlyl)ethoxycarbonyl

norLeu(cyclo) Gly-OH = (S) 3-ammo 2-oxo-hexahydro-1- azepmeacenc acnd

norVal(cyclo) Gly-OH (S)-3-amino-2- oxo-] -piperidineacetic acid
2 - _ __ _

éxgérimental: .

. The solvent systems usediin HPLC are;

A:05M phosphate buffer pH = 2.1; B: water; C: acetomtnle/water 3/2'viv. _ |

Unless stated otherwise the retentlon tlmes (Rt (LC)) were determined on an analytlcal HPLC |
25 Supelcosil LC 18-DB column (5 um pamcles 250 x 21 mm), which was eluted using a

gradient (as specified) of solvent systems A, B and C at a flow rate of 0.25 mU/min at 35 °C.

Example 1. .
zlSOz-norLeu(cyclo)-Gly-Lys‘*’[COCO]-NH_le
30 (a) Cbz-Lys(Boc)-OMe
| .To a solution of Cbz-Lys(Boc)-OH (28 g) in dichloromethane/methanol (9/ 1 v/v; 500 mL) was
added 2-(1H-benzotriazol- I-y})-1,1,3,3- tetramethylur_omum tetrafluoroborate (23.6 g) and the

solution was ajgijust.ed to pH 8 by addition of triethylamine. The reaction mixture was stirred for



15 H3-Tig-OH = 1, 2, 3, 4-tetrahydr oi soqui nol i ne-3-carboxylic acid Mc =

met hyl sulywenyseiahy! oxycar bonyl Teoc 2-(trinethylsilyl)et ho&iﬁ‘?ﬁﬂéﬁ)ﬁi’dw
nor Leu(cycl 0)-Ay-OH = (S)-3-am no- 2- oxo- hexahydro- | -azepineacetic acid

norVal (cyclo)-Ay-OH = (S)-3-ami no-2-oxg- | .-piperidineacetic acid 20 -
Exper i ”Eﬁ%ﬁlszat fd-g'ra té@g&%ﬂﬁe SYrd ﬁtﬂ&ux‘és\@gs fvgs}t'éﬁ)lsgc@ersﬁvelf‘mg‘r ol lN‘ﬁ?d}Gé‘hlSnc

buf f er ‘C. acetonitrile/Water 3/2'v/v. Unless stated
ot her wi s@d t fater e5BNkddinmt hydesgdnBirbohaly) and: matetesral diind dven sadiuanaulfate.cZhe

HPLC 25. Supel cosil. LC-18-DB col um (5 .tmparticles; 25Q,.x
was el ufilbeatesvasg e¥apagatadi ank “Q“ase%‘p‘é’cl"que B\‘“%F ¢ o8y x%sgek r%q%r?\éwy&

at a flow,ra

Bzl S02- Pi%ettit%}hfgt% ?g Ay ‘?}J@ a"%{ X Fraggims m”éﬁ"‘?‘ & oLy S(BRtRoNe Hete pocled |
sol ug i oampévagbggtwsl(,aaczgq}g (28.9) in d| chl or onet hane/ met hanol (9/1 v/v;-

500 nL) was added 2- fl H benzotriazol-1-yl)-1,1, 3, 3-tetramet hyl uroni um

t et r af | ToCoBET &8, eta! ereipre/heptanss/1 ¥yt §ik# was adj usted to pH 8 by
addition of triethylam ne. The reaction m xture was stirred for WO 98/ 50420
PCT/ EP98/ 02587. 9 -- 2 hours at roomtenperature. The m xture was washed

successpjatnz d (B gggg,l_ghbmgmchl oric acid, water, 5% sodi um _
hydr ogencarbonate, and water and dried over sodiumsulfate. The filtrate
was evaforateld (a?ﬁﬂct) Iselution iod l@bzvbﬁ@m)o@meo@@ab Bbin dry dichioremefbang, £§fymL)

oz Y0y pBaCRIGA AR bt ibiniin By zod L W <B05ioh Y R Fecping

0.85, eliieadtisii RipeftledeRwL0°\(.V TRE r@dultir@asolut(obl)w@ﬂﬂté,dsat -78° C for.1 hour
(Boc)' Ffcyanoacetatel To a cold (-78C) solution of Cbz-Lys(Boc)-Owve (29.1

g) in dapddn calqucnusrﬁé{o mme-a@gbs})hm_Qn (61)0 mla)gwasjgédpddtooMrgg:tlon mixture. The two

di b | al hy d 222 t h
Fenct i olfveERVBHER HRLs SR o%8 Tembantrs U Somepgs R epfiPilhg 4d%,
C for Qs lay2f @a@@x@%@@%cé%ﬁ' diéHISroffetithng OThE. é&%xﬁ@&cﬁb}orﬂ&&aﬁ@ﬂ?&s

-3
to the, ?eactlon m Xture. The two .
15 . were washed wnth water, dried over sodium sulfate and ﬁltered The filtrate was stlrred under a

nitrogen atmosphere and cooled on a icewater-bath. A solutlon of sodium cyanide (36 3g) and |
' benzyltnethyl ammonium chlonde (4.2 g) in water (600 mL) was added Under vngorous stnmng

acetlc anhydnde was- added pomonw:se 2x9 mL) over a period of 30 min. The orgamc layer'

was separated and the aqueous layer was extracted twice w1th dtchloromethane The combined
‘20 dichloromethane layers were washed with water, dried over sodium sulfate filtered and -

evaporated in vacuo .~ The residue was punﬁed by chromatography on silica (eluent :

heptane/ethyl acetate= 1/1 v/v) to yield Cbz-Lys (Boc)‘P[cyanoacetate] (263 g. )

TLC: Rf=0.60, dlchlorome_thane/ethyl acetate = 7/3 v/v on silica. - .

25 (¢ Cbz-Lys(Boc)‘PlCHOHCOI-OM .
A solution of Cbz-Lys(Boc)‘P[cyanoacetate] (263 g) in dlethylether/methanol =3/1viv (600

mL) was cooled to -20° C under a nitrogen atmosphere and 66 g of gaseous hydrogen chlonde
was introduced keepmg the temperature below -5° C. The reaction mxxtpre was kept at 4° C
overnight. Water (100 mL) was added dropwise _to the reaction. mixture keeping the
30 temperature below 5° C. After stirring for 16 h at room temperature the organie layer was -
separated and washed with water. The aqueous. layer was saturated with sodium chloride and
extracted with sec-botanol/dichloromethane ='3/2 viv. The organic phase was washed with

brine, dried over sodium sulfate, filtered and evaporated in vacuo to give 25.4 g of the crude



| ayer m xture was stirred at roomtenperature for 10 m nutes, the |ayers
were sepapdi@dopgd the aqueous |ayer was extracted tw ce ‘?‘bt,rlhms/o 587 ;
di chl oronet hane. The conbi ned di chl oronet hane | ayers 15 . were washed with
water, dried over sodiumsulfate and filtered. The filtrate was stirred- -

under a nitrogen atnosphere and cool ed%%n a icewater- | ution of
sodi um eyimei Tee (e38uS gy takied upie Na)itdimedwHormagmide ﬁ‘l%ﬁ“&& %rthebU&ﬁ aghonate

vat er (g,rsto%ﬁ%ag@sefﬂg g,ume@;lsr 1/ b 4900 et bdie] $he FERELA na%yéwage?ma-

added p ver a perio e organic | ayer

was  sepaici Rdnpeisute$ventl nglﬂmllﬁe Ealyent WES‘etﬁ&WcHQ,t @gpbition atiréduced pressure. The
di chl or onet hane The co ned 20 dichl oronet hane | ayers were shed

wat er, dhsidad \wednssmdu:m ethylfasetate, washed avithawater @pd hsing; sugcessiv GBC‘W OVehe <

id ch t
neacd e ing, Y R i T 8 O
=0 i) - joc) EECHOHE M
Cbz Lys? EQ“] CQI(Qﬁ}kﬁ}F i Q@él?t/eﬁle bdél] f ?}@/fg]ﬁi wgb);oLf/ls](d \églgz) Ql\p/sf(eﬂya)nogc::et at e(]()};%)ZGe 3

g.) in {(1%8 gyl et her/rret hanol 3/1 v/iv (600 nlL) was cooled to -20 C under

R PR D Sl BT BRI NN

kept at 4 C overnight. V\ater (100 m.) was added dropwi se to the reaction.
m xture keeping the 30 tenperature below 5 C. ‘After. stirring for 16 h at
room t e@eCiei-Ly€Bobl COl@Her was separated and washed W th water.

The aqueous. |ayer was saturated with sodi um chl ori de ed W
sec- but #ngfirret mlmtmm%%ahe@m)‘lﬂ@ﬂoﬂﬁ@loﬁng °p$la}§ e&é’é?f‘ 3Wih &8 .
brine, dried over SOdI e
AP e R e S T e e
taken Ul?nLJn AliteP GioGEtHRYeAdoNB ikt Re M@(aume)j wichi wamrt(mmrrm) 2Mi lnairbdiericadid 6
g) was added and ad]ﬂusted to pH 8 using. triethyl The reacti on m xture

was sti mas@dded untd ofd 2-8rapd extragted with dighlprpmethage.g C\Fé’r‘ﬂ biggdonganis p gsagyvere
evaqg: Zt Iz\xg cﬂw c}l\ed Ce%n?c'l Sver %)%b urd B§ifaté Sitefbia yorlélczjﬁt?ﬂled' ‘ﬁ'ljvédl‘xoquweld Cbz-

acet er an rine successive ried over 5 sodi'um

sul f at e,Lygmdcyyponm«;}L@mD(lauegl) in vacuo.. The residue was -purified by
chr omat ogr aph on silica (eluent: ethyl acet atel heP a)”u’e = 4/Q viv ) to
AL id |

yield G\REBSS) etwl@q@tqmyrdwe/acmsagd@yatefféé’wﬁﬁ/ SP"éﬁ'ﬁ
acet ate/ pyri di ne/ acetic aci d/water=63/20/6/11 v/v/v/v on silica. 10 (d)
Cbz- Lys(Boc)  YLCHOHCOL-OH A stirred solution of Cbz- Lys(Boc) P[ CHOHCQ -

(-2.0 g)e) ObﬂLﬁ{B@ej‘l_'\@Hﬂ@H@@ -NHBz[ 50

20 To a stirred solution of Cbz- Lys(Boc)‘I’[CHOHCO] -OH (- 0.90 g) in N ,N- dxmethylformarmde -
(10 mL) were added 1 hydroxybenzotnazole (HOBt, 444 mg) N-methylmorpholme (O 5 mL),
benzylamme (282 mg) and 1-(3- dlmethylammopropyl) -3- ethylcarbodumlde hydrochlonde

(EDCI 462 ‘mg). After stirring for 16 hours at room temperature the reaction mixture ‘was

poured into water and this aqueous mixture was extracted with ethyl acetate. The ethyl acetate
25  extract was washed with 1N hydrochloric acid, water, aqueous 5% sodlum hydrogencarbonate

and water, dried over sodium sulfate, ﬁltered and concentrated in vacuo to yleld Cbz- |

Lys(Boc)¥[CHOHCO]-NHBzI (1.0 g). | _ |

TLC: Rf=0.81, ethyl acetate/pyridine/acetic acid/water=163/20/6/11 v/v/v/v on silica. .

30 (f)H-Lys(Boc)¥[CHOHCO]-NHBzl HCI
To a solution of Cbz-Lys(Boc)¥[CHOHCO]-NHBz! (1.0 g) in methanol (25 mL) were added

10% palladium on activated carbon (100 mg) and 2M hydrochloric acid (l_ mL) and this



mL) at. roomtenperature was treated portionw se with a 2M sodi um hydr oxi de
sol uti on wo RGo4l). After 1 hour the reaction mxture was gt ppgRh¥dst h
wat er (100 nL), 2M hydrochloric acid was added until pH 2.0 and extracted
wi t h di chl or onet hane. . The conbi ned organl c phases were 15 washed with --

~water,. dried.over | um sul f flltered and n [ t

1oL PSRN Sae OB g e I o SO KPSl e e
acet at epRadih Bﬁé}g&%hsﬁreﬁ%v@ﬁ \bgtfﬂtrratﬁ)'ﬂﬁﬁ/ thé Hlirate wias/ dbneéhtfﬁtéd fhavacuo (te)yleld
Cbz- Lys(Boc) Y] - NHBz | To a stirred solution of

Cbz- Lys(—%ysXBd{:ﬁFﬂOl-m{Cmi-M{Bzgdig) (0.87 g). N- di*rret hyl f or manmi de (10 ni) were

added | dr nzotriazol e 444, 0.5 nm),
benzyl aﬂ#e&%ig RSyl Retate/pyst (dHI H@Fﬂ%ﬂ‘%ﬁﬁ’@“f’ﬁwcaﬁ %I m de
‘_hydrg)chl oride- (EDCI 462 ny). After stirring for 16 hours at room -
tenperature the reaction m xture was poured into water and this aqueous

m xt ur e (ya9-Butt L acAafinweldipelidtydmacet at e.” The ethyl acetate 25 extract was’
washed wth I N hydrochloric acid, water, aqueous 5% so

hydr ogefoas istmed solutipe ofids- @rmm%aamobﬁt%él%hlg Lﬁw’@f*s)waﬁ?ﬂ %} ah) @HdmL)

trat t 019
P i 2 4l L35t Bulrpd sfifinn 1, EXROTR RN SRS bRl g )
on sili qge mzflré fv)as"ktl—r)”e?i( %?C])ﬁ&‘@‘i@%om erlitlrel andi comdenitrated af vacuo. The

Cbz- Lys(Boc) Y[ CHOHCO - NHBzl (1.0 g) in net hanol (25 rrLLﬁwere added 10%-

. pallo admrdtmnwas:tilsscdt'@ulrt:atrhbbncewe@n#g\yaﬁlﬁd wikh M?fo%fm n% drigdjoyer. spdjurand.

th| s WO 9 / 50 CT{ EP98/ 02587 11 spen S

at m)sphé?? epﬁ&%‘ﬁ?“é{ F‘()afpoiatﬁ‘gmv%c("or igﬁf’{"eﬁp%? gmﬁlr“e'w%l?ﬁ? #’Fqﬁ?&e filtered
cat al yShaas J%@\é@&zé) 1efd'ng&luwmﬂo-etéasrcﬂéddm@gwas concent rated in )
‘vacuo to ylei3 H Lys(Boc) "' Y[ CHOHCQ - NHBz| ~. HCI .87 g). TLC Rf=0.15,

et hyl addCatRsF~®)83, dithybactaeiheptast d/lvway ensilied/ 20/ 6/ 11 v/v/v/v on silica. -5
(g9) N-Boc-L-a-Am no-E-caprolactam To a stirred solution of

L- a- Ami no- E- caprol actam (10g) in di oxane/water (2/1 v/v) (30 nL) was added
I'N qg)dl lem é’@'ﬁ@?f,eg@zélﬁdblﬁljzwu 8 nmL) followed by di-t-butyl dicarbonate .

(18.8 e mxture was stirred for 16 hours at. roomtenperature and :
concent |N}Bed Li-o- Aminoee-caprelat@nr €] g),uwamsdlnvsé@th vlsxblqrnmethlam (R emdde Adnd0 -

vvashed with water and brine  dried ov
' °C'a IM solution of lithium bis (tnmethylsx?yl)amlé)e in tetrahydroﬁxran/cyclohexane V1 viv(l .

equnv ) was added slowly and the. mxxture was stirred for 30 min. Methyl bromoacetate (4 mL) |
was subsequently added and the mxxture was stxrred for 2 hours at room. temperature .
20 ~ Additional lithium bxs (tnmethylsn]yl)amlde in tetrahydrofuran/cyclohexane 1/1 v/v was added to -
force the reaction-to. completlon The mixture was diluted by dichloromethane and washed wnth
- 0.IN hydrochlonc acid, water, 5% aqueous sodium hydrogencarbonate solutlon and- brine,
'dned over sodium sulfate, filtered and evaporated in vacuo. The residue was punﬁed by
chromatography on’ silica gel (eluent heptane/ethyl acetate 6/4 v/v) to yield. 12 g Boc-
25 norLeu(cyclo)-Gly-OMe. . _ '
TLC: Rf=0.55, ethyi acetate/heptane 6/4 v/v on silica.

(1) BzISO,-norLeu( cyclo);Gly-OMe. _
- Boc-norLeu(cyclo)-Gly-OMe (3 g) was dissolved: in TFA/dichloromethane 1/1 v/v (30 mL) and
30  stirred for 1 hour at room temperature. The reaction mixture was concentrated in vacuo. The

residue was dissolved in dichloromethane (25 mL) 'z'u_)_d a solution of benzylsulfon)ilchloﬁdé

(225 g) in dichloromethane (10 mL) was added slowly ‘at 0 °C. Triethylamine was added to



sulfate, filtered and evaporated in vacuo. The crude material was
triturat an filtered and dried in vacuo to yiel i
N- Boc- L- yg%/ﬁp E caprol actam (16 g). TLC. Rf= 0.85, et hylgﬁ"(.:@?w(gflsﬁept ane

1/1 v/iv on silica. 15 (h) Boc- norLeu(CécIo) G y- Ove. -

N- Boc- L-a- Am no-E-¢ | act 10 h th
L) - AL Keaghe Vi §AGEG Elapioy TERFRRES 255 PP ARLI) S

t et r ahyq;hgifeldf’t@xn(h% rﬁix?h@%ecoycént%éﬂ fnlvacBEUTNe Yesiis \aajsd@igso‘ﬂ'e@\i‘n)’etﬂﬂchc’éﬁ@e'
' e

ture was stirr mn. Methyl 'brompacetate (4 nl)
subs equeiid wasteddwith S06 sbdhamhydrogeacwhena;e iselutidn.f watep and brige, asinqdo@‘rnr sodlum '

terrperature 20 Addi tional thlumbl\[/b&(etrlneth J&% m de
t et'r ahy auléatefdier mdon@pame Invagyq, AhgJresidipyas éu"#‘# qulaf%gﬁglryo?]n S‘E'Ba
oo et '&?lggemeln? JFLR&I)H{ etm%/eWI Utaichebys/8i i) & RS BARO AHLYREHAE)-Tly-DMe

oric acid, 5% aqueous sodi Um hydrogencar bonate sofution -
and br| ngagg)drl ed over SOdI um sul fate, .fil tered and evaporated in vacuo. :
The residue was purifie - C ronatog I7 silica gel (eluent: - =
hept ane/T&GhRE=4e étcél%Pﬂ‘eWO‘}/e‘thbﬁl %FF'@F%I \3%36'&‘“25 nor Leu(cycl 0)-d y-OVe.
TLC. Rf= 0.55, ethyl acetate/heptane 6/4 v/v on silica. (i) _ o
Bz1S02- nor Leu(cycl 0) -d y-Ove. Boc-norlLeu(cyclo)-Gy-Ove (3 g) was

-di ssol vy BzISOy-fdrbedicetlb ane 1/1 v/v (30 nmL) and 30 stirred for
hour at roomtenperature. The reaction, I xture.was conce vacuo
The 107 e srlutiome le§9;1npé'deq(w%n)cfﬁlw&me(§r?a@e'"(dzexw Wé'ﬁaggal g’&%ﬂgﬁ‘ fom

benzyl s f 3 8H9eR
sl owl y l"l ?(;eqél"?@rlr”?ge %%h@vﬁe'{é W'ﬂ\'f\% A8 %CTé@IgéiS/ 02587 12
keep t h@\fﬁiﬂa@iﬂrfﬁ;aﬂbﬁ Itﬁg nivkterd wacpouved deile/amnahd reatmasd stithr dicldofoomettiarteo The at

room tenperature, whereafter the mxture wa ent_f @d I n vacuo. The d
resi due Om%ﬂqjhabﬁ@o‘ﬂﬂe‘daiihﬁd SYiHywalge ghdydeed g 8o SRy pNCentrate

hydrogeg g d’o oﬁﬂ%ﬁgéggmgx\@ltaer and brine, dr| ed over sodium sulfate,

filtere ora acuo. The residue was purified by

‘chr geat quIG FE 0060, ety adetheptidipelavaitt acidivater 6320t/ hawe/\év bylsiligaet at e 95/ 5 .
viv) to yield Bzl SCe- norLeu(cyclo)-Ay Ove (3.9 g) TLC Rf=0.40,
“di'chl or onet-hane/ et hyl acetate 9/1 v/v on silica. - (j)

(B§1§O2 Qﬁi‘lhgg@%yn%t'lgguﬁgc%)ggy 5%1%%@@]@“@@??:] rlﬁﬁ‘_ﬂhﬁoz nor Leu( CyCl 0) G y- OVE | |
To a wcold (0°C) solution of BzlSO;-riorLeu(cyclo)-Gly-OH (340 mg) in N,N--" -
dlmethylformamnde (10 mL) were successively added i- hydroxybenzotriazole (I—IOBt 203 mg)
"20  and dicyclohexylcarbodiimide (DCC, 217 mg) After stiring for 30 mmutes at 0°C H-
' Lys(Boc)\P[CHOHCO] -NHBzI . HCl (402 mg) prepared as descnbed under (t) and‘.
_tnethylamme (0.15 mL) were added. The mlxture was stlrred at O°C for 1 hour and then kept at
room temperature overmght The mlxture was cooled to -20°C and dxcyclohexylurea was
removed by filtration. The filtrate was evaporated to dryness. The resxdue was dxssolved in ethyl
25 acetate and washed successively with 1M hydrochloric acxd water, aqueous 5% sodium:
hydrogencarbonate water and brine; dried over sodium sulfate and concentrated in vacuo to"

afford BzISO,-norLeu(cyclo)- Gly-Lys(Boc)‘P[CHOHCO] -NHBzI (690 mg)
TLC: Rf=0.75, ethyl acetate/pyrldme/acetlc acid/water=163/20/6/11 v/v/v/v on silica.

30 () leSO -norLeu(cyclo)-Gly-Lys Boc ‘P COCO _NHBz|
To a solution of leSOz-norLeu(cyclo) Gly-Lys(Boc)‘P[CHOHCO] NI-Ile (680 mg) in dry
dichloromethane (20 mL) was added 424 mg. of penodl_nane_ (Dess-Martm reagent)._ After

stirring at room 'temperature for one hour; -aqueous 2% sodium' thiosulfate solution (20'mL) and.



temperature was treated with sufficient IN sodium hydroxide to keep the pH
at. 13 fowolshesps. - After acidification, the mxture was, POk to
wat er and extracted wi th di.chl or onet hane. The organi ¢ | ayer was was

with water and dried on sodiumsulfate fhe filtrate was concentrated tg '
yield 3 fso I WHat he _
~acet at el %%uglsn)é;gggfgﬁ g?%@lg%t er %% g%(/gé/( ?J?/J%VIQ&IW\/%?)%MSF rIlcll éa nuﬁ?)re was .

. Bzl SO2- wtirred fifrc3A imdr) atGroont ye(Bwatuid. ' THEHDEOUE 1agedBavasTasparatas, dva(stm) waihl watenn

of . Bzl SQ2-nor Le clo)-G& n N, N: dmsthlforrram
- were éué’@é@sf’\’ﬁél ;S’égﬂecf“lfatﬁzoq?@kifgéﬁ‘?%?‘l’a%ﬁﬁeg C'i—ldlé‘icqu% a&%z?s&

di cyclo %%b tlrlngfor 30 m nutes at OC
H Lys(BE‘giﬁ“Jﬁ %@%@4%@@4 ¢{6t pared as described under (f),
and st riTgdRR0183eetaH al:stawwmaa@ddedd/mtesrmxmvmm/wmnrsﬂctaat 0C for
1 hour and. then kept -at roomtenperature overnight. The m xture was
cooled to -20C and di cycl ohexylurea was renoved by filtration. The

filt rate(\ Eldue was di ssolved- in ethyl 25

~acet at e ‘and ochloric acid, water, aqueous
5% sodi lﬂnsopmﬁ,%g&paay @??(B&?PE(EOQM -NHBRE (560 | fg, cafeae)swsumufam

and concentrated in” vacuo

Bzl SQ2- nofliarogaeyic| asid- (CHOymLya(uBsm)redD[da{hmn] atNigBn1 tgn8gatnrg ThELr€actiRin-mixIare

et hyl acetat e/ i di ne/ acetic |d/ er - 0/6/ 11 v/y/lv/v,on silica, V
30 ’éﬂ) B\zafsmc%mé;ewem 3@9 ¢ Je c5“s?°§r fe3d ?Beﬁlyssﬁ*aas%r?nm a

Be | SC2- b B6htRORIuleR &l |
di chl or (r)bmad Aa{(ﬁ'gym()g% I%l was agféegakw O?J.i%g#tl)ogl netlir?g u[%ess r}\’;ﬁa gradxent
r eagent )elutidint systerrs bf m%ng/w% Bommo%m&% B/35%0C ame 450um, atag @eg.usatequf 80

sodiumthiosulfate solution (20 nm.) . and 0] P98/ 02587 13
aqueous BofmindY ik H%W&ﬁé@ﬁﬁﬁf@“gﬂFmﬁﬁiﬁégl?ééaﬁg -added and the -
m xture red 06, 20 0,80t e APRAlUE30 M}e Organic layer was -
separ at e%l%' s?bgtﬁnqt hZ%V\/fé erd%rhé?(ls/eg over sodiumsulfate, filtered and
evaperated in vacuo to give crude Bzl SO2- - _

nor Leu(cycl o)-d y-Lys(Boc)' f[ COCQO - NHBzl (561 ng). 5 TLC: Rf =0. 85, et hyl
“acet at e/%‘,ﬁﬂld&&e/ acetic aci d/ water=163/20/6/11.v/v/v/v.on silica. =~ (m

Bzl SC2- Ry (ﬁ%& NHBz | '
Bzl S02-n g?%gghggﬁgﬂés?fy‘z@oq P[ COCO| - NHBzI (560 ngy, crude) was treat ed
wi th tr(afBooiDgaePre-ORucd (10 rrL) and stirred for 1 hour at room ' '
t enperature. The reaction m xt

To a solution of Boc-D-Cha- OH HzO 21.5 g) in NN—dnmethylformanude (143 mL) at 0°C -
20  were added hydroxybenzotnazole (HOBY) (13.7 g) and dlcyclohexylcarbodunude (DCC) (15 7

g) and stirred at 0°C for 30 minutes. H-Pro- OPac TFA (20 g) was disolved in 50 mL of N N-

dlmethylformamlde the pH was adjusted to 8 with triethylamine and this solution was added to
the reaction mixture. This was allowed to continue for 16 hours during which the temperature
was increased to room temperature. The mlxture was ﬁ]tered ‘concentrated in vacuo, dlssolved
25 iIn ethylacetate washed with IN hydrochlonc acid, water, 5% sodnum hydrogencarbonate
solution and brine, dried over sodium sulfate filtered and evaporated in vacuo. Yield 28 g.

TLC: Rf= 0.5, dichloromethane/methanol 95/5 v/v on silica

(b) EthylSO,-D-Cha-Pro-OPac
30 Boc-D-Cha-Pro-OPac (3.8 g) was dissolved in TFA/dxch]oromethane 1/1 viv (25 mL) and

stirred for 30 minutes at room temperature. The reaction mixture was evaporated in vacuo. The

crude amine was dissolved in dichloromethane (50 mL) and ethanesulfonyl chloride (0.8 mL)



10 was concentrated in vacuo and the residue dissolved in wat er and

directly &P@ﬁg doonto a preparative HPLC Del taPak RP-C, 8 ggkﬁgng\éyg% ch.vvas :

subsequent ut ed using a gradient elution systemof 20 o 20%
A/45%B/35%Cover 45 mn at aflowrate of 80 rrL/mn Yleld 287 ny of. -
Bz1.SO2- nor Leu( cycl 0) - Gl_ly (LO 0% Al 600/%
B/ 20%C as 2ddsdnaBLH € rﬁleﬁwlwne Wafﬁldéﬁ%?;lkée@ the:p t 8 durmg the reacion. The

20 ey R, ks 1, BTE S o LR e

added hyguigsyd? siige foRAZ® henutE Bt rbofmi8m elgiural’tﬂe dd:d&ylﬁnh ﬁﬁﬁmyﬂ was bartentritdd in
(DCC) (15.7 g) and stirred at OC for 30 m nutes. H Pro-OPac.. TFA (20 g)

was di svhaned The rédiueiwast dissolveddn disthy ether anthvaghedowith ) hygeochlericacidsl wakerg

With tri l,.am eandt i s_sol t|on d r

Thi s° waé&tals dREy ¥‘H°§8’?ﬁa[ 8t &% "ti%" ﬁmﬁsbé%gu 'ﬁ% %e} hgﬁ)d %Z%Elg%ge@a%{#egn%s
increas %da;;o?ate@m{a&%p%axruﬁ&x of 12 dFidd HiateriaR&ithi thétBimy yildvic&RyIS QL IPLCha- -

- vacuo, dissolved 25 in ethylacetate, washed with I N hydrochloric acid,

wat er, F%-Qﬂimﬁi!rmg)dr ogencar bonate solution and brine, dried over sodi um
sulfate | tere evapor at e |d 28 g. TLC. Rf= 0.5, '
di chl or di M&/M%WBF‘CBW‘%}W% lnagg ?c?i" S'F‘B’) Et hyl SO2- D- Cha- Pr o- OPac
30 Boc- DCha Pro-OPac (3.8 g) was dissolved in TFA/ di chl oronmethane 1/1 v/v

(25 m) and stirred for 30 minutes at roomtenperature. The reactlon
nixtmre(@MMacuo The crude. ami ne was dissolved in -

D) P oo B oREcPhBRR S QP B Al B IR R TR

pH at 8 sgMfibR9f Eéﬂﬁbﬁ%ﬁh&ﬂumﬁl@nd@"n%Eéﬁ‘aﬁﬁy&\%&hrﬁﬁ (584 /L)l The Sedefith $mi’ﬁxr@€v‘as
whereafter water (25°nL) was added. After an itional stirring for 30

m nut es stured 63 Q mnpe«rsaatupem uenmexraaactancb moqutxnmwmg (E&ncEhg aqﬂe@us splution
vacuo. Theremde& dlssov vﬂg ger and vvach dv hINd th -
g och B AR RRE Sty e A RGPS SR B DTS SO oh A ¥ithe,
dri qd ovr hy@dbniBe ta'cfdasﬁa watdr! Hﬁé&@v&n%dnﬁﬁaﬁ%@ &ill EonceAGRMed iR vdclbarhen
of the crude material wth methanol yielded ethyl SO2-D- Cha- Pro-OPac (3.0
g). residue was. purified by crystalhsatlon from -ethyl acetate/diisopropylether to yneld EthylS z-D-
Cha-Pro-OH (6.0 g). o '

TLC: Rf— 0. 2, ethyl acetate/pyndme/acetlc acid/water 163/20/6/ 11 v/v/v/v on silica.

20 (d) Eth ISO -D-Cha-Pro-Lys¥W[COCO]}-OH . .

" The DCC/HOBt couplmg between EthylSOz-D Cha-Pro-OH and H—Lys(Boc)‘P[CHOHCO]-
OMe HC], sapo_mﬁcatlon, Dess-Martin. oxidation, deprotection and : pun_ﬁc_at_non ‘were don_e .
according to the..procedures described in exaiﬁple 1. Yield : 163 i'ng of the title_‘ compound. o
Rt (LC): 36.35 min. 20% A/80% B to 20% A/20% B/60% C in 40 min. o | '

25 ' '
Example 3.
BzISO,-norLeu(cyclo)-Gly-Lys¥[COCO]-OEt
(a) Cbz- Lys(Boc) Y[CHOHCO]-OEt
Cbz-Lys(Boc) W[CHOHCO]-OMe (751 mg) was dlssolved in 25 mL of 3N HCVethanol :
30  solution and stirred during 4.5 hours at room temperature. The reaction solution was
evaporated to dryness and coevaporated three times with ethanol to yield 691 mg of Cbz-Lys °

Y[CHOHCO]-OEt. This product was dissolved in 10 mL dry dichioromethane and di_-tert-butyl_



TLC. Ri = 0,6, dichloronethane/nethanol 95/5 v/v on silica. 10 (c)

Et hyl S02- R@3@pfp0- OH To .a sol ution of ethyl SO2-D- Cha- Pro- @(ﬁ%l‘ﬂe%z% in
tetrahydrofuran (250 nl) was added 1M solution. of tetrabu anmoni um
fluoride, in tetrahydrofuran (84 ni). The reaction mxture was- stirred-for
30 m nhutes at room tenperature and

» 1.nto water The 0US
sol uti odlcarh@gaféxt‘?%lmgéd”%ﬁﬁaﬂﬁecbtTH‘yIPPgE%'thﬁtsél‘m?Hé”aé‘cﬂ%%SFFéioa"br'Q%fmaé"q gfv with
were su i vely r t er
ooa um BRIt 50 Rkt Bad Bk R HOPRALE! Fodif it S M By idgedhcR
by. . cryghdlthd %agdnmafyéiomaetwasheca@ea alhed dbl)ﬁaﬁrmyh@ bf thet despried | roduct. After
Et hylSOZ D- Cha-Pro-OH (6.0 g). TLC 0. et hyl acetate/ pyridine/acetic-
aci d/ waperifigagion zo/sica ysm,g\hﬁpvaoe/etbﬁl asqeraiteaﬂ thgéne‘cvyelétwﬁ% mg. o

S02- D t
S0 B R S R Sl PR g SR B RS F i,
Dess=Martin. oxidation, deprotection and : purification were done

~accordi ng to the procedures described in exanple 1. Yi eld : 163 ng of the
title ccﬁbrxﬂmmmmﬂﬂ 20% A/ 80% B to 20% A/ 20% B/ 60% C i n 40

mn. 25 Exa .. Bzl S02- nor -LysT
- Chz- Lys@@o%fgﬁf‘ Z'EEKB&[@@IE%Q%%&%%L%?%S Hgﬁ)\?% ddded
i ssol vagy Bafonith O aaNatid (£LORTMO i SR 9 ARraEHloS Eiderd 8 UL nd 418
hour s at m t enper at ure. e reaction'soluti-on was evaporated to dryness-
and 10 Oewamhﬁbﬁd/afs lhyé@gehared atvdtmositeriapoéssore fyr 60 anif@tes agrapim Gimpargtyre. The
"P[CHOHCQO - OEt. Thi s product was, di ssolv . or onet han and
I R T S e Y N S R

added j ted and nmaintained at 8 with

triet hy}gﬁ‘ryE@‘)%h\P @ﬁe red)’]tcplggnﬁ\étS 5% ‘red for 16 hours at room :
t enper atTI@.REAAO1IET e Sao%@kd@'ﬁyndmdﬁ&nbiaeldﬁvzge:mzeznaymﬂ vasv/vambsilttaand dried:
to yield 782 rrgof the desired product.- After purification on silica u5|ng
hept ane/ et hyl acetate 2/3 the final yield was 696 ng. 5 TLC Rf= 0.95,

et hyl i aclj g/d% bE@SZ/ 31/18/ 7 v/v/vliv on silica.
(b) P LY

Couphng ‘with leSOz-norLeu(cyclo) -Gly-OH, oxidation, deprotectlon and punﬁcatlon were .
done accordmg to procedures descnbed in'Example 1. Yield: 186 mg of the title compound

Rt (LC) '32.46 min. 20% A/80% B to 20% A/20% B/60% C in 40 min.

26 Example 4.

: zlSOz-norLeu(cyclo)—GIy—Lys‘PlCOCO| NH; _ .
The couplmg between leSOz-norLeu(cyclo) GIy-OH and H- Lys(Boc)‘P[CHOHCO] NHz HCl

and the subsequent oxndatlon deprotectlon and punﬁcatnon were done accordmg to. procedures o

described in Example I to yield 103 mg of the title compqund
25 Rt (LC): 27.50 min. 20% A/80% B to 20% A/20% B/60% C in 40 min.

- Example §.
EthylS_O'z.-D-Cha—Pge-Lys\I’[COCO]—'OEt_: | |
The DCC/HOBt-coupling between »EthylS_'_Oz-D-Cha-Pro-OH (270 mg_) and H-
30 Lys(Boc)‘}’[CHOHCO]-OEt.HCl (268 'mg),- Des§__-Martin oxidation, deprotection using‘- :
 trifluoroacetic acid and purification were. done according to the procedures described in

Example 1. Yield : 41 mg of the title compound.



To a solution of Cbhz-Lys(Boc) P| CHO-lCO]-CEt (696 ng) in ethanol (25 :

m) ' were 0% pal | adi um on activated ' carbon (100 &32%%

hydr ochl o??gfsgls0| (0.8 nmL). and this 10 suspension was hyd gé%&s&t

at nospheric pressure for 50 m nutes at roomterrperature -The. pal |l adi um _

catal yst was renoved b f||trat|on and trate was concentrated-.in

vacuo t &tyie)d0. 'HJ‘LWQ %b BIZ@‘%’(C[SE‘EEf Oyn- aﬁamrﬁpgé'lsiry)’(turg

et hyI a I, G aci d/vvater--232/31/ 18/7 v/v/v/v on silica. .
%‘F @gﬁlf%? (?{géﬂ\q bn&‘y Lys' P[ COCO1- CEt Coupling "with' -

BzI SCJZ nor Leu( cycl o) dy-0OH, oxi datl on, deprotection and purification wer e

done according to procedures described in-Exanple 1. Yield: 186 ng of the

title cdxamplel6: Rt (LC) 32.46 mn. 20% A/ 80% B to. 20% A/ 20% B/ 60% C in 40

- 0 2 _., 1 0)-3 y-Lys® P(COCOl NH2 The coupl ing -

S SH-and H-Lys(Boc) " P[ CHOHCO - NH2.-HC . and o
the Sub%quemcmtdoqumgiem&we&il ®ih@80,DChhiFGaI0MN (@S0 @af)e and H-
according. to.  procedures- described in Exanple 1 to yield 103 ng of the :
title chys@oc)¥{CBORCQ-SHB2HA0(6liln mpObessAdsntiB 05idatos, AdepssRtienomsing n

40 | e 5. Cha- Pro-L
00 HOBLHRATBRIG 1 Bl RPN SV i P LS gD Ty Pratefes digeribed in
Lys( Boc)g,g%‘ £ qqld@bgmg‘éoﬁglg%ﬂ%)) PQG'%& Martin oxi dation, ‘deprotection

using tri oacetic acid purification were done accordl ng to the

pr oaedue{LO¥s28: 7 nird 2i0Pr6 AEQ%]B/EO%C wi28Pe A/8044 Crig 39fminhe title conpound. WO
98/ 50420 PCT/ EP98/02587 16 -- Rt (LC): 40.7 min. 20% A/80%B to 20% A/ 20%
B/ 60% Cin 40 mn. and maintain this mxture of eluens for. an additional .

10 MmN, pea l'e 6.. 5 Eth | SO2- D- Cha- Pr o- LysV\[CG)Ol NHBzI The
l—cggg'glahg bet ween Et hyl SO2- D- Cha-Pro-OH (250 ng). and H : '
Lys( Boc) hiNFiEz-1Lyse[C Dess- Martin oxidation, deprot ection -

-using trifluoroacetic acid and purl fication were done acco din Jhe
pr OcedurTé‘§ Besedyrpe gles¢ribed in Example 1 were used to prepare the title co poun

15 Lys(Boc)¥[CHOHCO]-NH,.HCI (0.84 g) was prepared from Cbz-Lys(Boc)‘i’[CHOI—ICO] OH . -
-(O 95 g) as described for H Lys(Boc)‘P[CHOHCO] -NHBzl HCI. Then DCC/HOBt—couplmg
between EthylSO,-D-Cha-Pro-OH (189 mg) and’ H Lys(Boc)‘P[CHOHCO]-NH; HCIl (179 -
| mg) Dess-Martin oxidation, deprotectlon usmg trifluoroacetic acid and punﬁcatlon ylelded 126
mg of the title compound. ' | |

20 Rt (LC) 36.3 min. 20% A/80% B to 20% A/20% B/60% C in 40 min.

Example 8.
zlSOz-norVal( cyclo )-Gly—Lys‘Pl COCO |-0H
(a) S 3- be' ' i

-2-oxo— jiperidine ,
© 25 Cbz-Omnthme-OH HCI (25 g) was dlssolved in2L of N,N- dlmethyl formamide and 12 mL of

triethyl amine'was added toa pH of 8.5. 2-(1H-benzotriazol-1-yl)-1,1, 3,3-tetramethyluronium
tetraﬂu_c)roborate (TBTU, %6.5 g) in 250 mL of N,N-dimethyl formamide was added dropwise
under vigorous stirring. The mixture was allowed to react for 16 hours at room temperature
while continously . adjusting the pH with triethyl amine to 8.5. The 'réactio_n mixtui":é was
30 conéentrated to dryness, dissolved in ethyl acetate and washed with IN hydrocﬁloric acid,
water, 5% sodium hydrogen carbonate, water ar;d bri:ne, dried on sodium sulfaté, filtered and

evaporated to dryness to yield 11.7 g of the title compound.



Exanple 1..Yield 208 ng of the title compound. . 1o Rt (LO: 28.7 min. 20%
Al 60% B/ 200> 8/504300% A/ 80% C in 30 min. Exanple 7. Ethyl PCT/EPY98/02587 '
S02- D- Cha- Pro-Lys Y[ COCQ - NH2 The procedures described in Exanple | were
‘used to prepare the title corrpound H {6 Lys(Boc)P[ CHOHCQO - NH2. HCI (0. 84

"~ g) -was o0/ PPwvB)v @8 sfiegcr i bed for
HLys(Bg%@m(%ﬁlﬁgé H@@éﬂ@ Egn DCOHeCr)%b/go%p/) |n5 het v?/egﬁ .
Et hy1SQO2- D- Cha- Pro- OH (189 ng) and ' H=Lys(Boc) " P[ CHOHCQ =NH2. HC1 (179 nm),

Dess-Martin OX|dat|on Fpro ection using trifluoroacetic acid and
purifi c8ire s¥elabgly-QMey ¢ the title compound. 20 Rt (LC): 36.3 min.

ég]%s’é‘!ésﬁg’ gé b?n%ﬁ(%égr@l Saﬁ&%ﬁzp‘é&dm ((aS) %Q?dlgso&ved in dichloromethane (50- N

(S) -3-( altgnzvApxyLer begyl harrimp) - shlgicar pioper lighiure 281st£t-rﬂenh)tlkilyh)anﬂd: HGh
(25 g) was dissolved in 2 L of N N-dinethyl formam de and of
triet hytett@;yﬂw@my[gydqhﬂg@ne &/ lav/pH{28fmig, | equiv.) was added slowly and the mixture was

2- (1H benzo t\h

2T PSRl B bt Brnbigtim L AR SRR SHIA AT wes
under V'sﬁh?éd)lfér 5(') ihihiited -at TB&nWb?hbeaﬁJr\é/aS'hahhﬁmed viag dilkees withr eth@l Mts ant
"roomtenperature while continously adjusting the pHw th triethyl am ne to
8.5. Thaquenched vath arsaturates musonmmeh@néa splytigh.y Hesergapicdayir s washed
~eth acetat e and, wash id, water; 5% sodium. -
hyd?{%g Shﬁlf%b”%ﬁg?wg edSBQ{uh% l%?el 8 'lc?gl aggdl um sul fat e, filtered and
evapor ale@ &ﬂedrmnea%%ot OThgl eésﬁluéles Gudified gy Chidnfategrapiouon. si sh&%l%mﬁt
PCT/ EP98/ 02587 17 TLC. Rf=0.80, ethyl acetate/pyridinel/acetic

aci d/ vvatdmhﬁﬁbfmﬂﬁnd[meWaanSﬁ ufv) 80 ielhd. 7 g Ghz-mrNaksyse)-GiyONS- G v- Ove.

(S)-3-( _ 0 ar bonyl 1 NO 0X0 ridine (5 g) was dissolved in
di chl or%ﬂﬁﬁéjﬁéﬁ%@@é‘yl %ﬁ%?ﬂépﬁi eéb %’Pf ﬁffaSoI ution of lithiumbis - :
(trimethylsilyl)amde in tetrahydrofuran/cyclohexane 1/1 v/iv (20 niL, 1
equiv.) was added sIowa and the m xture was stirred for 30. mn. Methyl
br ontbacdc j Meent |y added and: -the nmixture was stirred
fagret ggereah%gﬁoer%aﬁcycliogog? Sm Eﬁurewas 1ssm\)ehu e4mdb* %&anWlt Ia()@tljﬂﬁl 10%
palladlum on charcoal was added, 7.4 mL of a 2N hydrochlonc acid was added and

‘;" 3

hydrogenated at atmosphenc pressure for 1 hour at room temperature ‘The reaction mnxture .

was filtered, evaporated in vacuo and immediately used in the next step as H-norVal(cyclo) Gly-
20 OMe HCL.

-The crude amine was dlssolved in dichloromethane (50 mL) and benzylsulfonylchlonde Q. 82 g)

was added slowly at 0 °C. Tnethylamme was added to keep the pH at 8 durmg the reaction. The

mixture was stirred for 1 hour at room temperatu_re, whereafter the mixture was washed with

water and brine, ,Idried over sodium sulfate, ﬂlt_e_red and erkaporated"__in vacuo. The reSidue was
25 purified by chromatography on silica gel .(eluenr:- dichloromethane/methanol 95/5 v/v) to yield

BzISO;-norVal(cyclo)-Gly-OMe (2 g) |

TLC: RF'O 87, ethyl acetate/pyndme/acetlc acid/water=63/20/6/11 v/v/v/v on silica:

- (d)BzlSO;-norVal(cyclo)-Gly-OH. -
30 The saponification of leSOz-norVal(cyclo) -Gly-OMe (2 g) was done accordmg to the

procedure described in Example 1. Yield: 1.8 g. : _
TLC: Rf=0.40, ethyl acetate/pyndme/acetlc acrd/water—63/20/6/ 11 v/v/v/v on silica.




qyenched with a saturated aquous ammoni um chl ori de sol ution. The organic
| Ayer was w9820 10 with water and brine, dried over sodi Uﬁ@‘@/ﬂ);ﬁ&z‘?m
fiiltered and . evaporated in vacuo. The residue was purified

chr omat ography on silica gel (eluent: chl or onmet hane/ net hanol 95/5 v/ v)
to ylelﬂ4B7] Ch TLC: Rf = 0. 38, et hyl
acetate F:) c) Bzl SO2-norVal cvclo)-dy Owe.

Cbz- NOT et kwly 19}@02( fork/ % )cyegg)ioghéwa\ﬂ&dri LB CHORPd) 250l 00

ng 10% pall adi-um on charcoal was hydrochl oric acrd
‘was “addeapanificatiopd osigetien, e@bpa@teedoms@munﬁcq]roaswree dboe aﬂ:cdrdmg &t prevedures

t enper at ur e he_reactio _ filtered, evaporated in vacuo and

i medi atdgf";ﬁbﬁgé‘HE?‘?T“?lﬁé Sfé"ﬂ% ébgagﬁ‘ﬂtﬁlﬁr"%lpeﬁ 941 0)-Ay- 20 Ove. HOl. The
cruds apecyam 13 'zb%iA/sw'Bc |

benzyl sul fonyl chl orﬁ?rge(z 82 J\/E\)/ai?/g%édfsw ‘335§b Eﬂ—)%ﬁ%ﬂ Tri et hyl am ne was
added to keep the pH at 8 durlng the reaction. The nixture was stirred for

1 hour at roomtenperature; whereafter the m xture was washed with water
and bri M&ﬁed over sodiumsulfate, filtered and evaporated' in vacuo.

The resigi\s @aq)_%ﬁawy fj.@e graphy on silica gel. (el uent:
di chl or ometTr -

(2 g) HL@;(BBE%B[(&?:OHGWO |6F‘1'@b t}%mmzd%)r\%%ﬁ@f)érﬁd ﬁ@ihg/tl’{%r%&ecﬁﬁé %Qéc%é&

v/vl/ v/v on silica. (d)_Bz1S02-nnor Val
sapdhi f iferlliLats(Bc) BfCBOHGO]- (&Ht&i(ybh&)caﬁpyﬁnm(ng figmwas done according to

gzgt at e%ﬁvd‘r ‘f%ﬁiﬁéwgbﬁ @%R@ﬂgs%ﬂzoﬂa@aawvm P%ﬁ&ﬂt?@ag ﬁfyﬁk% |

coun e SEOEEE RO ek T BTkt MEPEle B

H Lys ( Baxss-Maotioriadatiohk . depiotectidapasing itAfidroncetieXaelat inan puﬂﬂé&@he%w Ropdd
purification were done according to procedures descri bed in Exanpl e
Yi el d: fé*‘ﬁfig'ggé? thepropedures deserisdrio Exampde 1 Yagld - 123 e off the tilogompaund. B to

0%,4/ 2 o 0
| 802/}%/- C%a{ gng{_’/{;(g r%imés{h/ﬁ)la%aﬁ) %/?04%/83"'/0 C in 40 min. and mamtam thls mixture -

of eluens for an additional 10 min.

Example 10
leSOz-norVal( cyclo )-Gly-Lys‘Pl COCO]-Azetidine

20 The procedures descnbed in' Example 1 were used to prepare the title compound Cbz-
Lys(Boc)‘I’[CHOHCO] Azetidine (2.26 g) was. prepared from Cbz- Lys(Boc)‘P[CHOHCO] OH.
27 g) as described for Cbz-Lys(Boc)‘P[CHOHCO] NHle. Hydrogenatlon of Cb_z- -
Lys(Boc)¥[CHOHCO]-Azetidine (269 mg) yielded H-Lys(Boc)\P[CHOHCO];Azetidixie_.HCl'.
(214 mg). Then DCC/HOBt-coupling between BzISO,-norVal(cyclo)-Gly-OH (175 mg) aoo H-

25 Lys(Boc)¥[CHOHCO]-Azetidine. HCI (214 ‘mg), Dess-Martin oxxdatlon deprotectlon using
trifluoroacetic acid and purification yielded 84 mg of the title compound ' -

Rt (LC): 27.8 min. 20% A/80% B to 20% A/20% B/60% C in 40 min.

Example 11. .
30 BzISO;-norLeu(cyclo )—Giy~Lys‘P| COCO]-Azetidine



- descri be

H Lys(Boc) . Y[ CHOHCQ - G i - Propyl . HC1( 0. 32 g) was prepared usi’ ng the

procedur ewdesaosdoed 10 for H Lys(Boc)' Y[ CHOHCO - OEt . HCI |@@9§mytﬁ5§7

starting from Cbz-Lys(Boc)' Y[ CHOHCO - Owve. (0.49 g) and 2-propanol . ‘The

DCC/ HOB. t - coupl i ng between Et hyl SO2- D- ¢ha- Pro- CH (239ng) and '

H Lys(Beg @@g@fh{@ﬁ K I ?m)d a :

deprot ect odl;s Sl tr 6 %ggé‘%'.k% v%ﬁﬁe nd pﬁ?ﬁ?@gﬁtﬁkﬁéﬁg}aoggﬁﬁbed n

accor di BEgamplet n6. ’Eimdtydmmatdnsccm@ﬁdgl to Eizl&@lze\oﬂLech)e:IQ) -GlyiQH, rrgxxdﬁtlcmne

title corrpound 15 Rt (LG : 43.0 nin. O%écﬁ/ O%Bt i{ ﬁO% 60(VC|n

40 i n. dEpT@ISFHPHARY RUTRASORWArE O dghe BGBIIEE FoprogRiuRRAssered n .

. Exanpl e -3 yLys' Y[ 000Q - Azeti di ne 20 The procedures -
@rﬁ%rﬂgla@e?@@ge to prepare the. title conpound. Chz-

Lys(BocRt ‘(LC)-IGd(m] miz abVdArsoY4 B.13R0%) AR, [B/6Q4rE th 40 min.

Cbz-Lys(Boc)' YICHOHCO -OH.  (2.7-g) as described for

Cbz- Lys(Boc) ' Y[ CHOHCO - NHBz| . Hydrogenation of Cbz- -

Lys( Boc)gﬁr_[a%_l-g&] -Azetidine (269 ng) yielded-

H Lys(B CQ - Azetidi-ne. HCI (214 ng). Then DCC/HOBt coupl [ ng

bet ween BB o Gt aﬂ 0@o

Lys(Boc) _ 1y) , Dess I\/artl n oxi dat | on, S
depr ot e€®)BzlSOsnad.e g nrdtigne | IAcat i on yi el ded. 84 ng  of
the title conpound C A/80%Bt 20% A/ 20% B/ 60% Cin
40 . B Mr&e&@yclgh@ﬁé ﬁﬁ?f@ﬁ t@fﬁfd@i}niys NEERER) - AP e 1)
98/ 5042 9 L &IV R VRS p d
accordi g’gg)tggﬁggo?ggures (ljlgsc]ﬁag% i).rgé‘ES% le-10. The hydr ogenat i: onlﬁhrﬂl:J e

coupl i ngidhiorBakthaRe/mriffuceodcetic |a)d- @ ly vBH, andxstniartil for, 2 hobayps oteobnomempniature.

-purification were also done according, to pr.ocedures de cr.i n Exanple_1.
Yi el d: DOlYeRts WeretrRmoved by expRasaimandst Rtref'i%@ titrgated i Bﬂg%hﬁr-g%@@pézgz |
20% A/ 20% B/ 60% C in 40 min. Exanple 12. Bzl S02-norlLeu

-ycl o) - )ﬁ Lys( Et hoxycar bonyl ) T [ COC01- Azeti di ne (a)

Bz13€R2- I‘RIJG.ERE%O)SG[ ethylGcygtats/ pyil diThden) -adibvateri=68/ZDIoX1 l/va/v on silica. N
Bzl 802 norLeu(cycI 0)-dy- Lys(Boc) P[ CHOHCQ - Azet i di ne (prepar ed accordl ng to_

(®) leSOZ-norLeu( cyclo )-GIy-Lys(Ethoxycarbonyl 24| CHOHCO |-Azetrdme
_leSOz-norLeu(cyclo) Gly-Lys‘P[CHOHCO] -Azetidine. TFA (267 mg) was dlssolved in 10 mL .

of N,N- dlmethylfonnamxde and 46 uL of ethylchloroformate ‘was added after whlch the pH was
20 - adjusted to 8.5 wrth tnethylamme After stirring for 16 hours at room temperature the reaction
- mixure was diluted. with ethyl acetate, washed with water, 5% sodium hydrogencarbonate 2% |
' crtnc acid and brine, dned on sodlum sulfate, filtered and evaporated to dryness to yield 150 mg |
of the title compound N |

_ TLC: Rf- 0. 53, dlchloromethane/methanol 9/1 v/v-on srhca
25

(c) leSO -norLeu cyclo -GI -Lys(Ethox carbon l Y[COCO]-Azetidine
Oxidation and purification of leSOz-norLeu(cyclo) Gly-Lys(Ethoxycarbonyl)‘I’[CHOHCO]'
Azetidine (150 mg) were done according to procedures described in Example 1. Yield 25 mg
Rt (LC): 26.42 min. 20% A/60% B/20%C to 100% C in 40 min. '
30

Example 13.
BzlSO,-norLeu(cyclo)-Gly-Lys' [COCO]-O-iPropyl -



procedures' described in Exarrpl e 10) (220- ng) was dissolved in: 10 . nL of
~di chl or omewbamasp42oi f | uoroacetic acid 1/1 v/v and stirred fo;, /Elil%}ﬁz% At
roomtenperature. Solvents were renoved by evapor ati on and & esrtle

titruated with diethyl ether. Yield: 267 . 15 TLC. Rf=0.57; ethyl -

acet-at e/ pyridi n cetl C i.d/ er= 1 v/ivivliy on silica. (b)

B2 1500 nBPPRTNEL R R Damer %s(%ﬁ%gf) ﬁl% teseedy T Bamine ) and Ho
Bzl S02- n i:di 2 sol ve '
in 10 mey#s&é&vfgr%?g%f%ﬁg fe and 4 E‘gfm"ﬁf ?ﬂ g,ng rr\é@m%&m" d‘gd

af t er whpuificatien M&rMeneacwdjmgt@drdoedl&e5 desctibed iri Exdtgplant. rhéeldAﬁD@rmg of the

stlrr|ng for 16 hours at roomtenperature, the reaction mxure was

di | ut ed. § SHTRRYNYt acetate, washed with water, 5% sodium .

hydr ogen d r o, @LJ sodi um sul f at.e,

fil tg?edﬁggak@gsgglg?at &%ﬁéé%?‘cgggﬁf}%ﬁo?e @Sf%g lﬂﬁgg"gﬁ the title conpound. - -

© TLC. Rf-~- 0.53, dichloronethane/ nethanol 9/1 v/v on silica. 25 (c) BzlSO
- nor Leu gl{cl ol -3 y-Lys(Ethoxycarbonyl )™ 1'[ 00001- Azet i di ne Oxi dat.ion and -
purifica 1437 | 802 nor Leu(cycl o) A y- Lys(Et hoxycarbonyl )" Y[ CHOHCQ - -

Azet i di ng, &)5910 s d : | Qe 50 phocedures described in. Exanple

, { ‘ > 00 A 007 B/ 20%4C to 100% C in .40 mn.

30 Examo(agsmo rBel(c Qb L tae& OMEBA9QT - O i Propyl WO 98/ 50420

PGT/ EP98/ 02587 20 Coupl 1 ng bet ween -norLeu(cycl 0)-d y-OH (descri bed

i n Banplee PCGHOBY-coupling Beween ' l[mce]zlsozrrmrbp;(bquﬁeﬁammm # of H-

top Lieﬁ%f@géé*ﬂ?%#t?fﬁSQ‘iW%nﬁ%g&%a%ﬁﬁ ol higde e Sq??q%né‘céééﬁ‘}'e&%d

5 R (L ] 2Q9 b dd i _JExanpl e 14.
2 180(2 %rttggr?;gu g)?_@c/é’ci%%g fi%[a;“ le2 %I{Iél-él %’f’%()?ﬁxé gjde”t e dhfbungExampl e

Bzl SC2- nBkCeR{w)¢|ethy! @:etauclpysdiaetam[o@dwm]epaﬂ/zo/s/n vIvIvIv on silica.

15 (b) BzISO,-norLeu(cyclo)-Gly-Lys(Boc)¥{CHOHCO]-NH-iPropyi
The  EDCIVHOBt- -coupling - between 0.4 mmol leSOz-norLeu(cyclo) -Gly-
Lys(Boc)‘P[CHOHCO] OH and 0.105 mL of isopropylamine, ‘Dess Martin oxxdatlon (reaction

time: 19 h) and deprotection were done accordmg to the procedures descnbed in example 1.
Yield: 150 mg of the title compound.
20 Rt(LC): 34.01 min. 20% A/ 80% B to 20% A/ 20% B/ 60% C in 40 min.

Ex_am.nle.lS». :

 BzISO,-norLeu(cyclo)-Gly-Lys¥[COCO]-NH-nPropyl

The EDCI/HOBt-coupling between 0.4 mmol - leSOz-norLeu(cyclo) Gly--.., o

25 Lys(Boc)‘P[CHOHCO] OH and 0.101 mL of propylamxne Dess Martin ox1datxon (reactlon
time: 24 h) and deprotection were done according to the procedures described in example 1.
Yield: 144 mg of the title compound |
Rt(LC) 34 22 min. 20% A/ 80% B to 20% A/ 20% B/ 60% Cin 40 min.

30 E;amplé 16.
BzISO,-norLeu(cyclo)-Gly-LysW[COCO]-NH-Methyl




10 The DCC/ HOBt - coupl i ng between 1.96 g of Bzl SO2- nor Leu(cycl o0)-d y-OH and
'2.20 g oWwaOHs/sey( Boc) 1 [ CHOHCQ - Ove. HCI  and saponi fi cat i arcokrestodssy
product were performed according to the procedures described in exanple 1
Yield : 3.1 g of the crude title conpound. TLC. _Rf=0.4, ethyl

acet at e/Tpyr i diBDICHEOBtcoapliny wat stwe&d 20/ 6411 \mmbl/ v BdSﬂsznomheu(cﬁsﬁo)(G)y
Bzl SO2- norLeu(cYCIo%&Q% ﬁYS(BOC)Tr CHOHCO - NH-i Pr op,

EDCl/Hons(&mb‘P etel8 O and hethylaginesy® %oml:e&(fy )?CI30)MG jplution in  N,N-
Lys(Boc),.

OV ol ooC hih RS, DR R1ahap offailn (RRAIAAEBAR) o HBpMRkibR etk dthe O

were done accordin
procedupgsording s klﬁeﬂ'obéﬂﬁmtrﬁ)eﬁ in eXarfipld:1. Y5éld:nIp Tohg ofiehet titld eonspupduind. 20
R(LC): 34.01 min. 20%A 80%B to 20% A 20%B/ 60%C in 40 mn. Exanple
15. Bz1B0-GlorB 36 (mincRp-Ad 8% Poto 205080 20KHBAEIGdy In 4hBITEDCI / HOBE - coupl i ng
bet ween 0:4 mmol Bzl S02-nor Leu(cycl 0)-3y- 25 Lys(Boc) I'[CHOHCO - OH and
0.101 nL of propylamne, Dess Martin oxidation (reaction time: 24 h) and
~depr ot eqjc,gapjh g\@fye done according to the procedures described in exanple 1.
Yield: TZZng of the title conpound. RI(LC): 34.22 min. 20% A/ 80%Bto 20%
A 20% Bzl 90 @ Lien(c4QlopGly-LySH[ CREMIt pyrrphidingy 1 S02- nor Leu( ¢

| - L 98/ 5042(Q ,PCT/ EP9 /02 o
(I;D(C):? I CZ§U§W@€HF@4 xgﬁﬂ”egi | sog Anor L’B'E?(’ ycl §%§82w°¢e‘ﬁcy"‘°)'c"y'
Lys(; §0C)|_Ty¥ lﬂ?%ﬂﬁ{d{ﬁ@@ 6@%&”‘5 h @ of ;eréolﬂf’meobe@s BaMi® leﬁﬁﬂlﬁi;(rbibtlow ththe:

di et hyl t1n oxidation (reaction time:

depr ot equi ddysyvand ddprzectdncwerti dl@net acdohﬁngrtoctéelmreeednescdcsbaljed m exampleel.1.

Yield: 127 of the title conpound. 5 Rt(LC): 28.36 mn. 20% A" 80%B to

20% A/ 209@”?2%3%@%"%0%‘?9“" Exarrple 17. Bzl S

Q2- nor L )g7 VSl 0 t i ng bet ween

0.4 mmﬁ&g&rgag nor gll?(igyc o] -d{/ygq% c%/?[% lsbﬁmgggﬂg 102 nml of

pyrrolidine, Dess Martin oxidation (reactl on tine: 14 days) and

deprotection were done according to the procedures described in exanpl e 1
15 Example 18.

BzlSO,-norLeu(cyclo)-Gly-Lys¥{COCO}-N-Ethyl | L
The  EDCUHOBt-coupling  between 0.4 mmol leSOz-norLeu(cyélo) -Gly-
Lys(Boc)‘P[CHOHCO] OH and ethylamine (1.78 mL of a 0.7 M solutlon in “N,N-

dlmethylformarmde) Dess Martin oxidation (reaction time: 20 h) and deprotectlon were done

20 - according to the procedures described in example 1. Yield: 115 mg of the title compound. -

R¢(LC): 31.30 fnin. 20% A/ 80% B to 20% A/ 20% B/ 60% C in 40 min.

| .Examgle 19.

zlSOZ-norLeu( cyclo )-Gly—Lys‘Pl COCQ]-morpholin-4-yl
25 The EDCI/HOBt- couplmg - between 04 ~ mmol Bz.lSOz-norLeu(cyclo) -Gly-

' Lys(Boc)¥Y[CHOHCO]- OH and 0.107 mL of morpholme Dess Martin oxidation (reaction ‘ .'
- time: 6.5 days) and deprotection were done according to-the procedures descnbe_d_m example 1.
Yield: 148 mg of the title compound |
| Rt(LC): 33.73 and 34.17 min. 20% A/ 80% B to 20% A/ 20% B/ 60% Cin 40 min.
30

Example 20. _ .
BzISO;-norLeu(cyclo)-Gly-Lys¥[COCO]-(1,1-dioxo)thiomorpholin-4-yl




Yield: 125 ng of the title conpound. Rt(LC): 36.87 and 37.38 mn. 20% A/
- 80% B to ®i%8A04280% B/ 60% C in 40 mn. 15 Exanple 18. BZb@%@Qﬁmw
cyclo)-3d y-LysP[ COCQ - N- Et hyl The EDCUHOBt - coupl i ng between 0.4 mmol B
Bzl S02- nor Leu(cycl 0)-d y- Lys(Boc) " 1' [g—lﬂ—iCO]-O—I and ethylam ne (1.78 ni

o o0 T ROAR S M PR PP BT bbb s i

t'he' pr omﬁume&rbdﬁ@s rah@ackxmrbfaﬁamplhmuﬂe A‘ﬂleEkdmnglzﬁ rngmdbmphatdretfbre% 50 mL
conmpound. . Rt(LC): 31.30 nmin. 20% A/ 80% B to 20%A/ 20;{%5 g_g% gl
mn., . okethyl ecelge eS| sbiedrand) this safetion was yashed Bny:P W
"The E -coupl i ng between 0.4 I cl

Lys(Boc HB d?-l Ao aﬁ‘bef’untsmé%?ﬁ% ?& g%éﬁe rait? % nt%@(éf artleldor? ver

(reagt i RRgndsiui® sulfad aﬁ’&¥§ﬁceﬁﬁﬁe5@@rgﬁ‘ee4‘:73 @rbﬂma't-(ﬂsﬂf}daommbdyl nhiohwrpldine.
procedures described in exanple 1. Yield: 148 ng of the title conpound.

Rt (LO): Tacs regdae(d.33 g) 7was dissaiosd iy S@@vk Bf tdthM%'MhaEe%‘ﬂ;/ G5t ©f WRteTOVAS n.

Tyspp coBgedt To4RTE] PRBIY BN BV L1 8 F-<hBroRens AT AR 9P,

a sol ut kgapy ?$nr%nélzeq> it thtehb&%hmgduwa pH 72 A A%k siringRt heoim kepsatageif 15.175
g of di-ter butyl "dicarbonate and 4 nL of trlethyl am ne. After stlrrlng :

at r oonthecwpter fyer was sepagited,. the anganipiayer theéc‘éltﬂat5e’° fgueoys gadiuantuasylfate,

sol utian, was washed with water, a t h o

o R R DS DB TR Ao B Sk el BB Gt Glthe
nmagnesi Yy %Bhé&hﬁteﬁn@ﬁéo%ﬁﬂé rvaiseﬁuﬁﬂkdgby Q:hiaon?zﬁogra@fly on silica gel (eluent ethyl -
N-t ent - but yl oxycar bonyl thi onorpholine. This residue (4.73 '

g). wa
di ssol vecetate /HOptahescl/3 d Qb @il manféﬁawbgwlmcabomﬂtt@pmwohaade’ddloxtsie

t hi t d

pur  t y) This s S5 Ee) Pan dtedenst g ik oF e Patr RS el Rijaih e bna
stirringpat strrﬂﬁyf&:em?st W F‘oofnpfierﬂ&rhuret he reaétiin maytere W@ésc&ﬁiéﬁfraﬁeﬂdo gihe
organi c layer washed wi th 5% aqueous sodi umthiosul fate, :10 5% aqueous

sodilsim ﬁﬁBMh@nhmleme(lthdwldelhrésachbzﬁldebr| ne, dried over magnesium
Su_l fate e  EDCVHOBt-coupling between 0.4 mmol  BzISOz-norLeu(cyclo)-Gly-

. Lys(Boc)‘P[CﬁOI—fCO] OH and 0.21 g of thiomorpholiné'l l-d'ic')xide HYdrochlbride Dess
_Martm oxidation (reactlon time: 3 days) and deprotectlon were done accordmg to the
procedures descnbed in example 1. Yield: 180 mg of the tltle compound '

20  Rt(LC): 33.64 min. 20% A/ 80% B to 20% A/ 20% B/ 6Q% C in 40 min.

Example 21.

zlSOz-norLeu( cyc]o )-Gly-Lys¥[COCO]-N( Methyl )(Methoxy) | _ ‘. )
The EDCI/HOBt-couplmg between 0.4 mmol. leSOfnorLgu(cycld)-Gly-

25 Lys(Boc)¥Y[CHOHCO]-OH and 0.12 g of N,O-dimethylhydroxylamine, Dess Martin oxidation
(reaction time: 3.5 days) and déprotection were done according to the procedures described in
example 1. Yield: 136 mg of the title compound.

Rt(LC): 33.80 and 34.53 min. 20% A/ 80% B to 20% A/ 20% B/ 60% C in 40 min.

30 Example 22.
BzISO,-norLeu(cyclo)-Gly-Lys'W[COCO]-(2-(carboxamid)azetidin-1-yl

The DCC/HOBt-coupling between 1.13 g N-tert-butyloxycarbonyl-L'-ézetidine-_Z-carboxylic |

acid and 1.38 g ammmonium chloride was performed as 'described in-example 1 to give 0.468 g



and concentrated. The residue was purified by chromat ography on silica gel
(el uent: wbhygkoszacetate / heptanes 2/3 v/v) to give 5 7 g @cr/EP98/02587
N-tert-butyl oxycarbonyl t hi onorpholine 1., | -dioxide. This sulfon (0.625
g) was dissolved in 50 nL of a 3M hydrogenchl oride solution in di oxane and -
after shiNtdeRGbutPbxycal lsLaetzeﬁaﬁérn dafyReMmatel ThistdMide (BAL4 gP Wabidissolved WaS
concentrated to give . 579 ? of thionorpholine 1,1-dioxide: :
hydr ochimdr ioffea Wehmedch@decm}mqnng\ seaxaeen Adter stirting for 3 hours at room.

S RO e asoombel 308 G SR 1 e Bl - BRARE ™

and depf1 BEkibRge Wer e done according to - the procedures described in _
~exanp . Yield: 180 ng of the title conpound.. 20 R(LC): 33.64 min. '20%
A/ 85)% Bheo ZEEOVHQB%CBhplB@% C betwedn i .4 Exam'pble 21leSOz-norLeu(cyclo) -Gly-

BzISOZ norLeu s Yt a. N t ho The

~ EDCI / HOBY l)‘lc’ 8%’&%\%%?/@%0 %I OfaéétF@@Xrﬁ)é (“&‘ljgdlyély%‘c‘a‘?“df’z?ess Martin
Lys(Boc Y, d e i'n
oxi dat i éng[“%_‘t‘ea(a%ctg%%ﬂ*n?r@edz@ hizddlg 8§pr§{r?§% %{equ%? e&c(??éo‘rril&?\/é\)yeérhgquﬂgnteh al i%creg@{ E

t o the dewtibediinesxathpicr.i Yied: S&mgeofahptiﬂe tompowdd: 136 ng of the title

compound. Rt(LC): 33.80 and 34.53 mn. 2/?}@/ Q})‘V ‘{0 20% A/ 20% B/ 60% C

in 40 nmRMLC)380.A43 ) 20% A/ 88%% Brip 20ck AL20@R % éy\ Qmuny cocon - (2-

~car bpxam d) azetidin-I-yl) The DCC HOBt - coupling between 1.13 g -

N-tert-butyl oxycarbonyl - L-azeti di ne-2-carboxylic acid and 1.38 g ammmoni um

chl ori dgxwamlees.f orned as described in exarrpl e 1to give 0.468 g WO '

98/ 50420 PCT/ EP98/ 02587 23 of

) : ir&-Prepy hoxani de. This anide (0.224 g) was
-di ssol v d c-@-cﬁ‘ha-Ppo Ole" 3M hydrogenchl oride solution in dioxane. After
stlrrlng oom tenperature the reaction m xture was
concent mat £etirkéd ool T1.94¢f otazsé-mcnf.(m a1 OO ¥dlTbf ichltyshemaho ki 0% was
The EDCI / HOBt - coupl i Ogﬁbet ween 4 mmol Bzl SO2- nor Leu( cycl

Lys(Boopéiea 636w STHOMAn %72 § GHDGEcARer B mingies %wagcgwmar@-
Cess MRCHP o080 0o G i s NG S LIS 9005y
title cadgpeliddier 16 h the reaction mixture was ﬁltered and the filtrate was washed successwely with .
water 0. 1N hydrochlonc acid, water, aqueous 5% sodium hydrogencarbonate and bnne All
aqueous washes were extracted twice with ethyl acetate all organic extracts combmed dned
20 over sodium sulfate- and concentrated "To the resndue was added a mixture of ethyl ‘acetate/
heptanes =- 11 (v/v), the resultmg suspension’ ﬁltered and the ﬁltrate punﬁed by -
_ chromatography on silica gel (eluent ethyl acetate/. heptanes =1/1 v/v) to yield 19. 34 g of Boc- :
D- Cha-Pro- OBzl. ' ' ‘ '
TLC: Rf‘O 8 drchloromethane/methanol—9/ 1 v/v on 51llca
25
(b) nProgylSOz—D Cha- Pro OBzl
Boc-D-Cha-Pro-OBzl (1.01 g) was dissolved in 42 mL of a 3M hydrogenchlonde solution in' .
dioxane. After stlmng for 2 hours at room temperature the reaction mixture was concentrated. -
The residue was dissolved in 35 mL of dichloromethane and cooled to 0°C. To this stirred
30  solution was added 0.22 mL of 1- propanesulfonyl chloride and the pH adjusted to 8.5. After
stirring for 24 h at room temperature the reaction mixture was concertrated. The resndue was
dissolved in ethyl acetate, washed successively with aqueous 5% sodium hydrogencarbonate,

water, aqueous 5% citric acid and brine, dried over magnesium sulfate and concentrated. The .



Rt (LC): 26.43 i n. 20% A/ 80% B to 20% A/ 20%B_/. 60% C in 40 mn. 10
Exanpl e. 2% 9s3b§20Ppy 1SO, - D- Cha- Pro- LysT[ COCQ - G-i Propyl  (@jpcr/Epoesin2ssy o
Boc-D-Cha-Pro-0OBzl To a stirred solution of 11.64 g of Boc-D Cha-OH in 100
mL of dichl ororret hane at OC was 15 addgd 6:36 g of HOBt. and 9.72 g of—

DCC. . After t C@g,ly

of di chl deSrPerP gez'i&n:a{’5 :§ l%‘sfﬁzgabw é}?ﬁmgfo’%_?a%h??ggsrﬂéﬁgy%ﬁ g’% lﬂf/xlnam n!aa%écf)%/Hh%bt
added. Aft en) ﬂ&ynbldtdES £ 0A6PiopyI SO XD1Cla-RrasOBill t ered and the filtrate vvas
washed successively with. water, 0.1 N hydrochloric acid, water, agueous
5% sodi (hGiRdroges sk asstase/ depianessT il Hev/v Anjsi '®3queous washes were extract ed
twice with ethyl acetate, all organic extracts conbined, dried. 20 over

sodi um sul fate -and concentrated. ' To the residue was added a mxiure of
et hyk agefirgpyls @Hﬁi’:’r&-L \1! Ofibepyesul ting suspension' filtered
and the fiTtrate puri chr omat ogr aphy-on sili ca gel (el uent -ef hyl

acet at emPhepiSOeb- Ch?I_I:Prlo OIBZ (Q@Syg)emsﬂydmegat&fi wiRg- theppegegdyieod desgpiped MC |

di ch| h I
P opy| SBPBECHD BvE O of nﬁ%?egf%zé% 5 SR Bl M mgerIOR, ibling of 229 me,
42 nL ofge agﬁﬂr}#yns@f T BIOE 2@ 8t FRDyi(B o) PCHSHON L P iph! HONcaridoDeds

hours at r errperature the reaction m xture was concentrated.” The: :
resi due Magindbxddaionesererpedformtd accatidingt tor mnmrhmr@nﬂesebbﬁdem @’@nllﬁ? 9T0Th¢n IS

tirred 30 solution was_, added nmL of,, 1< propanesul or
-f hle 18H &ﬁm&q%eal% fsmsves%flflw asﬁﬁw P‘chl“zﬁ‘: ﬁ??‘é i ‘{ﬁ"f ér Piﬁbe%
reaction,, Wtﬁ%l&g& dﬁ&.n@ﬁ-fﬁ s%ﬂg mE hrepSalivh SIPAES memo%s@és%ﬁsed fh eim;he 1.
su e t

acet at e, cessi agqueous 5% sodi um hydr ogencar bonat e,
wat er, aYhHHOMn’Ig’/oﬂxhéntlecambdnahd brine, dried over magnesi um sul fate and

C e oatboR o0 B OB E@’fm@ a0 inag -

1/1 v/iv) to yield 0.85 g of nPropyISOZ D- Cha- Pr.o- Cle TLC. RO.6, ethyl
acet ate/ heptanes = 1/1 v/iv on silica.
15

Examgle 24,

(10- Camghor)SOz-D Cha—Pro Lys¥[COCO]-O-iPropyt
The title compound was prepared from Boc-D- Cha-Pro-OBzl and (-)-10- camphorsulfonyl

. chloride using the procedures described in example 23. Yield : 12% from Boc-D-Cha-Pro-OBzl.
20  Rt(LC): 33. 6 min. 20% A/ 60% B/ 20% C to 20% A/ 80% C in 30 min,. then to 100% CinloO

min.

Examgle 25.
PhenylSOZ-D -Cha-Pro-Lys'¥[ COCO ]-O- lPropyl

25 The title compound was prepared from Boc-D-Cha-Pro-OBzl and benzenesulfonyl chlonde
using the procedures described in example 23. Yield : 9% from Boc-D-Cha-Pro-OBzl.
Rt(LC): 29.3 min. 20%'A/:60% B/ 20% C to 20% A/ 80% C in 30 min,. then to 100% C in 10

min.

30 Example 26.
MethylSQ,-D-Cha-Pro-Lys¥[COCO1-O-iPropyl
The title compound was prepﬁfed from Boc-D-Cha-Pro-OBzl and methanesulfonyl chloride

using the procedures described in example 23. Yield : '18% from Boc-D-Cha-Pro-OBzl.



.5 (¢) nPropyl S02- D- Cha- Pro- Lys" P[ COCOL- G- i Pronyl nPropy1S02- D- Cha- Pr o- OBzl
(0 85 g) weoshgudo ogenat ed using the procedure described i npcerpopbmssi

to' "give 0.54 g of nPropyl S02- D- Cha- Pro-CH. The DCC/HCBt coupling of 225
ng. of nPropyl S&2- D Cha-Pro-OH and of % Lys(Boc)"i ' [ CHOHCQO| - O-i Propyl . Hal

- and Desg, ! g&g Di5L 969 RNeNRIE R, (O 56 HORAICH 3 i, WerPlo FRIACHn 10

describ 0c-group was renoved using :
hydr ogeqghl ori de solutlon i n di oxane as descri bed. above and t he crude

product purified using the preparative HPLC nethod described in exanple 1.
Yield: 47 ng of the title compound. Rt(LC): 27.6 mn. 20% A/ 60% B/ 20% C.

to 20% 80% . in 30 mn, then to 100 Cin 10 mn. 15 Exanple 24.

(10- Can'g*é%@}ma Pro-Lys PLCOCO -OiProtivl The title conpound was
prepar egp qyd}aqz']@ Rrse 160 0rOAPfopyt 10- canphor sul fonyl  chl ori de using
the pro es Jdescri rn exanple 23. Yield : 12%from

Boc- D=ClThe Ritte- cmpourmowm (reppred3om BoerD-ChatPro-Qide,ad lm@wlﬁldfomb/ocmonée% :
Cin 30 nin,. then,to 10.Q% C in 10 2 h :
Q2- D- ChSipg 8bg procedyr copsd 'Preéb@?Plefg] %eédt?%n@(ﬁ%éﬁnc V\gs grgézpar ed from -

Boc- D- P 0 86440AJ 8% C%i BYniifaher ac e00ses in 10
descri Sﬁgaér?oexa M@Qg?{p%@ﬁg%gﬁyh%&rqr%m Boc- D- Cha- Pr o- Olgzl Rt (LC): 29.3

m n. 20%i&/ 60%B/ 20% C to 20% A/ 80%Cin 30 mn, then to 100% C in 10
mn. 30 Exanple 26. Methyl SO2-D Cha-Pro-Lys P[COCA -0 i Propyl The title
conﬁ@und was prepared from Boc-D-Cha-Pro-OBi| and net hanesul fonyl chloride

usi ng tmres described in exanple 23. Yield : ' 18%from .
B. oc- D z|l . WD 98/ 50420 PCT/ EP98/ 02587 25 RI(LC): 24.3 mn. 20%

- N 60% Bien20%0D-ChalPoAlys8UOCOR0dBrapyh, then to 100% Cin 10 nin.

The title compound was prepared from Boc-D-Cha-Pro-OBzl and a-toluenesulfonyl chlonde
_ using the procedures described in example 23. Yield : 1 1% from Boc-D Cha-Pro-OBzl.
15 Rt(LC) 30.4 min. 20% A/ 60% B/ 20% C to 20% A/ 80% C in 30 min, then to 100% C in 10

min.

‘Example 29. _
nButylSO,-D-Cha-Pro-Lys¥[COCO]-O-iPropyl

20 The title compound was prepared from Boc-D-Cha-Pro-OBzl and I-butanesulfonyl chloride

using the procedures descnbed in example 23. Yield : 29% from Boc-D-Cha-Pro- Ole
Rt(LC): 29.3 min. 20% A/ 60% B/ 20% C to 20% A/ 80% C in 30 min, then to 100% Cinl0

min.

25 Eia’mg’ le 30,
3 .-acetvl Lvs‘P[COCO] 0- iPropyl )
The DCC/HOBt couplmg of 151 mg of [3- -(benzylsulfonylamino)-6-methyl- 2-oxo-1 2-
drhydropyndlnyl] acetic acid (WO 97/01338) -and 205 mg of H-Lys(Boc)‘P[CHOHCO]-O-

iPropyl. HCI, Dess Martin oxidation, deprotectron and punﬁcatron were performed according to
30 the procedures described in example 9 to give 91 mg of the trtle compound.

Rt(LC): 34.7 min. 20% A/ 80% B to 20% A/ 20% B/ 60% -C in 40 min.




Exanpl e 27. 5 i Propv1S03-D- Cha- Pro-Lys' P[ COCOL- O i Propvl The title conpound .
was prepamaxiogisoeza Boc- D- Cha- Pro- OBzl and i sopropyl sul f onyl lcdyl/@,sggﬂ,gsmum ng
the procedures described in exanple 23. Yield : 2% from

Boc-D-Cha-Pro-GBil. R(LC): 26.8 min. 200 A 60%B/ 20%Cto 20%A/ 80% €

in 30 ng'naal@egnlto 100% Cin 10 mn. 10 Exanple. 28.

Benzyl S&2= a=Pro-Lys' P[COCO - O Propvl _The title corrpound vvas prepar ed
f r om Bog3-fhepdsiifonyl@Bidho)andxe-1tnHik scatylFoysH[€0TO]- '
procedures described in exanple 23. Yiel d 11% f r.om Boc- D+ Cha-

Rt (LC) : The DCGHOBRewmaphing @(5%78/m&m”/o[b(b@zz'@@kf%y'aeu%)@womd@z-m*wdfqueﬁmvﬂ

L

1- bu§ anggidhfi Wer&g&%r‘rﬁj&l H:%bﬂg C%lﬂ? e Eﬂﬁ@dﬂr@§ déﬁ%éd e dxirmiple>® MRokdtion .
Vieltl : O3gatich erd RE(LC): 29.3 min. 20% A 60% B/ 20%

C to 20usiAg hgdkgenchioridie mndmxanmmi pmfmoeﬁ @ermpqﬁmmi recargingtartfy progedures

13- (benéngﬁévg‘n&%ﬁg\% HE% tﬁg m}e%%r%l)h ropyr_| di nyl | -acetyl - Lys Pf

I3 (benﬁgi?l §9Q%ﬂ®m)A@d%hh%lzo%%20% ﬁfs@l%ftydmpmm dinyl]-acetic acid
(WO 97/ and 205 ng of H Lys(Boc)' Y[CHOHCO -O i Propyl.HO, Dess

Martin OX|dat|on deprotection and purification were perforned accor di ng to

.30 the procedqures described in exanple 9 to give 91 ng of the title
conpbundxa z 34.7 nmin. 20% A 80%B to 20% A/ '20% B/ 60% C in 40 min.

O 98/ 50420, Tx{l BnfaBd- mefiiy1- 25 -;B,lzediﬁy]gro ridinyl]-acetyl-Lys¥[COCO -NH
[ 3- (ben%ﬁsﬁ’%p{)‘rTgﬁilr'r1‘r1‘0'§'>£§'775<%L1Ea_zSgd y rooy?l dl n:y1 |-a:cefyl LysSP o :
[ COCOL- @he PDCGMHABE duplilBof Cmﬂol nngg off [3-{tnayswifonylamino)-6-methyl-2- oxo-1,2-

3- (benzyl sul f onyl am no) - 2- oxo- 1 ropyridin
L3~ d%/hydropyndl};\yl] acetlg acid (WO’ 97/012?/38) ng HLys(ﬁoc)‘P[CHOHCO] OMe HCI,

according to the procedure described in example 1 ytelded 0.51 gof (3 (benzylsulfonylammo)-
15 6-methyl-2-oxo-l,2-dlhydropyndmyl]-acetyl-Lys‘P[CHOHCO] -OMe. Sapomﬁcatlon of tlus
- methyl ester, EDCI/HOBt coupling with - ammonium chloride Dess Martin oxndatlon,
deprotectlon and punﬂcatlon were performed accordmg to the procedures descnbed in example .
14 to give 76 mg of the title compound
. Rt(LC): 26.9 min. 20% A/ 80% B to 20% A/ 20% B/ 60% C in 40 min.
20 - L
Examgle 33 _
zlSOz-Aad Pro-LysV¥| COCO I-OH

(a) BzISOz-Aad(OtBu)-OH : B .
To a stirred solution of 0.5 g of H-Aad(OtBu)-OH in 4, 4 mL of aqueous'1 N sodium hydroxide

25 was added 0.42 g of benzylsulfonylchloride in 2 mL of dioxane. After 16 hours at room
temperature, additional 1.4 mL of aqueous 2 N sodium hydroxide, 0.5 mL of’ dloxane and 0.09
g of benzylsulfonylchloride were add_ed and ‘the reaction mixture stirred for an additional day.
The dioxane was femoved, water was added, the mixtu}e mado.acid (pH 3) using hydrochloric
acid and extracted twice with diethyl ether. The combined ethor__layers were dried over sodium
30 © sulfate and concentrated to give 235 mg of BzISO,-Aad(OtBu)-OH.
TLC: Rf=0.7, dichloromethane/methanol/water = 14/6/.1 v/v/v on silica.



aceti.c aci.d (V\D 97/ 46207) and H-Lys(Boc) P[ CHOHCO - O-i Pr opyl . 'HCl and Dess
Martin Swvoxsg@bdon were perforrred accor di ng to t he procedpceﬂzmwsmv bed in
exanpl e 9. Deprotection using hydrogenchl oride in di oxane and purification
were perforned according to the procedyses described in exanple 23 to yive
116 ny t] u Rt(LC) 32.4 mn. 20%A/‘80%Bto 20% A/ 20%
. 6W@BE@% id@usapait R (LS

13- (berlzatmdmowh@mgn@f) 255 et by BzIBOaxAad(DtBu)-OH and 168 mg of H-Pro- Ole HCl

. 2-di hydropyridinyl]-acetyl -Lys I|n 8 ny
of [ 3- (fbkewsd kyihy ﬁgnraﬁpney d@ﬁﬁh@f}m%emako”ﬂ'ggem ﬁ?‘i P&‘é

acid ( 338 nd (ﬁﬁﬁgﬁi to the.

pr oced\lﬁﬁego%g%) ?5@? et ﬁlﬁ%&)l e /ﬁgF“[ISﬁf/gg@y gcl,ﬁ f onyl am no)
15 G- net hyl - 2- oxo-1, 2- d| hydr opyri d| nyl ] - acetyl LysP[ CHOHCQ - Ove.

Saponi fication of th| S rret hyl est er, EDCI/HOBt coupling wth anmonium |
~chlori c(e) BzIDEksA i $) : deprot ection and purificati on"vvere'
perfor a to t e proge es_descri n

o of THE hq‘)é/i’-tcé;ﬂpoanep"ﬁ(eé 5t &' SEASGH SRS 2rotiy, Sk
60% C i 8B sapbifictorf\aled3r Madris Rixidatich: @eprotettion and '
Bzl SCa- %a@?%)cmcﬁqgo ?@%ﬁ?redsago lultlon of 0.5 g of H-Aad((l u-GHin 4.4
m of asusifieasor whkesseafommed yctonding ¢o tHEpreesduacidéascibetiin gxample 32 to give 85mg -
benzylsulfonylchl oride in 2. nL of diioxane. After 16 hours at room
_ t eni¥er efuhetitlegempowihl 1.4 nL of aqueous 2 N sodium hydroxide, 0.5 ni of
a1 oxancr@Le)aPmifl 2 AHAY B b LOWAFNAB AR A AdARO and [ fhe ¥ eaction

m Xt ur e red or an ad Itiona The di oxane was renpved, water was
added, the m xture made acid (pH 3) u5| ng hydrochloric acid and extracted

. twice with diet hyl ether. The conbined ether |ayers were dried over sodium

30 sul fE!.ﬂBle“concentrat ed to give 235 ng of Bz1S02- Aad(QtBu)-OH TLC:
v ned /water = 14/6/1 v/v/iv on silica. WO

. : W ) -Bzl SO2- Aad( Ot Bu) - Pro- OH DCC/ HOBt coupl i ng
of $35 Sﬁnﬁfg Wih 3%16’(@{8@-31}1 26¥draing tdGle moutefdebbrited-ifdixhmbplel 33 gave: the title

compound. Yield: 3% from H-Glu(OtBu)-OH. y
Rt(LC): 22.6 min. 20% A/ 80% B t0.20% A/ 20% B/ 60% C in 40 min.

" Example 35,
20 - zlSOZ-Asg-Pro-Lys‘PICOCO |-OH : _
' Starting with H Asp(OtBu) -OH according to the route descnbed in example 33 gave the title
compound Yield: 18% from: H—Asp(OtBu) -OH.
' Rt(LC) 21.9 min. 20% A/ 80% B to 20% A/ 20% B/ 60% C in 40 min.

25 Example 36. |
" EtS0,-D-Tyr(Me)-Pro -LysW[COCO]-NH;,
(a) EtSO,-D-Tyr(Me)-Pro-OH |
DCC/HOBt couplmg of 222 g of Boc- D Tyr(Me) OH and 2.0 8 of H- Pro- OBzl . HCI, removal

of the Boc protecting group, sulfonylanon using ethane sulfonyl chloride and hydrogenatlon of -

30 the benzyl ester using the procedures described in exa_mple 23 yielded 1.0 g of the title
compound o |

TLC: Rf=0.23, dichloromethane/methanol = 95/5 v/v on silica.



fol | oned by hydrogenation as described in exanple 23 yielded 193 ng of the
Ctitle conpompgis0420LC. Rf=0.6, ethyl acetate/pyridi ne/ acet i CpCT/EP98/02537

- aci d/wat er=163/ 20/ 6/ 11 v/v/v/v on silica. 5 (c) .

Bz1SQ2- Aad- Pro- LysP[ COCOL- CH The DCC/ HOgt coupling of 193 ng of - B
Bzl S@N@%tg(ﬁ%&ﬁ;{‘:@gﬁgni g_tﬁgg gﬁq@l P[ CHOHCQO - Ove HCl, saponi fi cation,
Dess purification were perforned

accor di mhetoDUdHHmBlcedwﬁmgdesﬁrlmed ing - e3ANMBIBOZD-Tor(We)PrBOHY add Off-
‘the title conpound. Rtg 8%4 26.1 mn. 20% A 80%B to 20% A/ 20% B/ 60% C .
in 40 miys(B ‘EE@H@ sl G sapgification,” BRI OB cougling awith ngmmonium -

HAdu(O i n route descri exann

Ul CORBOGRes et idal bofsrr b e oy FerEmad a‘g—%mﬁilgrme

- 80% B t groeturs d@&%gﬁ iP&nipld 32 &Pgive B3 mghofandtige da_'éiﬁld BZ| SO

- Asp- Pro-Lys® Pg COCQ -OH Starting W|th "H Asp éClBu- accordlngtothe
route d&f,@ﬁ)bé 0 mine 20%mAe8QY8 Byta20% e 2074 BE60% Shisothmin. Yi el d:  18% _
fromH-Asp(OBu)-OH R (LO: 21.9 min. 20% A/ 80% B to 20% A/ 20% B/ 60% C
~in 40 mn. 25 Exanple 36. EtSO2-D Tyr(Me)-Pro -LysT[COCO -NH2 (a) EtSO2
DTy r(-man_]@sﬂ-l DCC/ HOBt coupling of 2.22 g of Boc-D-Tyr(Me)-OH and 2.0 g
of H-Pro- CI rem)val of the Boc protecting group, sulfonylation -
usi ng eth$ P gomdenati on of 30 the benzyl ester

co ”€un?ﬁfrﬁcﬁ%%?ﬂ@eésd%éﬁéhﬁﬁfahmmaﬁ%& SO EE i Al end '

%aggyg@ FOPSHBRRIT, 028 HEL SPRAAAN MR JobHRE RO Shriion

were performed according to the procedures described in example 9 to give 223 mg of the title

A1 X

compound.

Rt(LC): 36.5 min. 20% A/ 80% B to 20% A/ 20% B/ 60% C in 40 mi‘n..
15 |

) Examnle 38.

Et502-D Tyr(Me)-Pro -LysW[COCO I-Azetldm :

The DCC/HOBt ‘coupling of 307 mg of EtSOz-D;Tyr(Me)_-Pro-Qﬁ' and - | H- -

Lys(BoC)‘P[CHOi—iCO]-Azetidioe HCI, Dess Marﬁn oxidation, deprofection' and. puriﬁcatio"n.
20 were performed according to the procedures described in example 10 to give 83 mg. of the title

compound ' o

' Rt(LC) 36.4 min. 20% A/ 80% B to 20% A/ 20%:B/ 60% C in 40 min.

Exam ple 39. : '
25 EtSO,-D-Tyr(Me)-Pro Lys‘I’[COCO]-N-(4 chloroprogyl)

The title compound (43 mg) was obtained as second product in the purification of example 38

Rt(LC) 38.1 min. 20% A/ 80% B to 20% A/ 20% B/ 60% C in 40 min.

Examgle 40,

30 BzlSO,;-D- Dga—Pro Lys‘PlCOCOl O- |Progyl
(a) BzISOZ-D-Dpa-Pro-OH



Lys( Boc) P[ CHOHCQ] - Ove. HCI saponl fication, EDC/HOBt coupl ing With amoni um
chl ori de, MRS ti n oxi dation, deprotection' and purifi cat PEHERRY@S87
performed according to the . 5 procedures described in exanple 32 to give
83 ng of the title conpound. Rt(LC): 28290 .nmin. .20% A/ 80%B'to 20% A/ 20%
B/ - 60% ReinbvAlGomihe.BoExeupl & B3.g bf Bor-I-Opa-PiePBRt ()WO.)?WNPGIXZ@]:a@oth)yI

1o The DCC/ HOBt coupllng of 0.5 Et SO2- D- Tyr Pr o-

Lys ( Bac bermaylspifpmtrbloridpang,(amay °fg tbsggwiﬁt?f a%él‘é%&l uihe P&%ﬁ%f“éégﬁ%ﬂl’e&dﬁ
purific o the procedures described in
exanpl e%g"31 Fgea?l\%%fgg{%mﬂ%ﬂgg%ﬂ)%iomound Rt(LC): 36.5 min. 20% A/
80% Bt qLEO¥fR0.62 08§/ acerabé/yridinetddetit acid/vidber=t 63D/ Bisv/vis/60R silicdr (Me) - Pro
-L sP[COCO] Azeti di.ne The DCC/ HOBt coupl i ng-of- 307 ng of _

Et SCQ D- Tyr (M) - Pro OH and H- Lys(Boc) P[ CHOHCO - Azeti dine. HCl, Dess

- Martin - |cat|on 20 were perforrred

: accordl% . S 1 exanple 10 to give 83 ng.of the
title o5 1"} f B0 AD-B B)mrawm BYC R [HIGFHCOP
40 ‘m n. Exarrp)lheo%é&%lggé?so n%)—Tyr(l\/le Pr}g%P : yRBYFY | ]
-Lys VY] (I;ma]apym@u DlebsoMaptirogwitijtiofindeprptection mnpmmﬁc%tm wefp pesformpd acavedings

second prqduct |nth rificatiqn.of ex 8.1 mn. OCVA/

80% B t &° thsopragedy £, des "tel‘%l“lﬁﬁ ﬁPﬁ'V%pD'HﬁPz%lfot"ﬁt‘ngB““% ’

A C@f:@bvo )A/BE09B@ i3 Pfidn, Rhen ©-1569.96/594 20
?%2393‘@@85592 MIsRéPr{ova o{qil\g@%g%dogzr%ﬁp of - ?@grg of . Boc- DDpl>a ProlCBzI

(V\D 97/ 3#R37), reaction with "benzylsul fonyl chloride and renoval of the
- benzyl ester -according to the procedures described in exanple 23 to yield
1.0 g of thetitle corrpound ' S '

. Example 41.
S EtSOg-Leu-Pro-Lys‘ﬂC_OCOl-O-iPr’ogyl
15 (a). EtSO,-Leu-OMe _ .
A stirred solution of 3.0 g of H-Leu- OMe HCl in 30 mL of dlchloromethane was ad_)usted to pH |

8 using tnethylamme and cooled at 0°C. Then 3.2 mL of ethanesulfonyl chlonde and 2.3 mL of
triethiylamine were added After stirring for 16 h at room temperature the reaction rmxture was
washed successwely with 0. 5 N hydrochlonc acxd “water and - aqueous 5% sodium
: _20. hydrogencarbonate and concentrated. The cmde product ‘was purified by chromatography on
silica gel (eluent: d_rchloromethane/ methanol__— 9/1 v/v) to'yield 3.3 g of EtSOz-L_eu-.OMe.
: TLC: Rf=0.69, dichloromethane/ ethyl acerate = 9/1 v/v on silica. | o

(b). EtSOZ-Leu-Pro OH : S :
25  EtSO,-Leu- OMe (3 3 g) was saponified (procedure example l) coupled with H-Pro-OBzl. :
o (procedure example 23) and the resultmg dipetide was hydrogenated (procedure example 23)
using the indicated procedures to- glve 3 4 g of the tltle compound |

TLC: Rf=0.11, dichloromethane/ ethyl- acetate = S/ 1 y/v on silica.

30 (c) Etsog-Leu Pro- Lys‘{’ICOCOI -0O- 1Propy
The DCC/HOBt couplmg of 145 mg, of EtSOz-Leu-Pro OH and H Lys(Boc)‘P[CHOHCO] -0- .
~ 1iPropyl. HCI, Dess Martin oxndatlon deprotectnon and punﬁcatnon were performed accordmg to

the procedures described in example 23 to grve 120'mg of the title compound



TLC. Rf=0.63, et. hyl acetate/pyridine/acetic acid/ water=163/20/6/11 v/ v/ viv
- on silicawo 9850420 Bz1SQZ- D- Dpa- Pro-Lys™ P[.COCQ| - O-i Propyl TheTGGs b8y
~coupling of 0.31 g of Bz1SO2- D- Dpa- Pro OHand HLys(Boc)P[CHOHCO -

O i Propyl . HCI Dess Martin oxidation, gr otection and purification were
perforrre rgrﬁd'g to the rocedures docrlbed in example 9 to give 50 ny
of the t| % & RS Tl 20°%0AE Q% B/ 20%C to 2% A/£8% &indwmml 20C to 20% A/

'80% C in 30 min,then to 100%C. in 10 min. -Exanpl e 41: :
Et SO2- Levi -Pro-Lys Y [COCQ - O i Propyl 15 (a) Et SO2- Leu-Ove A stirred -
sol uti on Bxaniple42. of H Leu- OVe. HCI in 30 -nL of dichl oronet hane was adj ust ed
- to .pH 8u5|ngtr|ethylamne and cooled at OC. .Then 3.2 nL of
et hanesulBzo¥Ji-nenkey SheNiVada: £{0) géneyl ami ne were added. After

stirring £0§.A8 {Il:ér gi[g@ . re the reaction nixture was washed
successug m aci d, watier and aqueous 5% SOdI um 20
hydr ogenqarbmatcm @mt@pn wnhétaytedoxgréheb&lyla@lﬂn@w@luﬁéxy hjdtok§-364

chr omat ogr aphy. on: i ca gel "(eluent: dichloronethane/ mnethanol 9/ 1 v/ V) .
to yi el d PRORORC emdletmzﬁt@u(ldl@et arLB)oory Meds@hem émtoﬁoﬁﬁt?ria(rlem)et(w mg) in

5 “vec s SSVY L BbtehyBORGR: T b e
( pr ocedunetivxedEirBorSowdt{0436) 2R Whib kweﬁl&?&hﬁﬁydh@éeﬁvarﬂgﬁﬂé%%nc of the :

(procedure exanple 23) wusing the indicated procedures to give
tit] 80 copRssHTa at Taam teripegature fodil 6 hbursoibe palladiumecatylystavest rmmoved by ﬁltr/dtmnon

silica. S02-Leu-Pro- L -OQ-i,Prop HOBt coupl i ng
of 145 nﬁ?f&’g{e g@ V§E£WE%[F"F9VS‘1&¥IC¥¥RP'§¥“L ded pr %Péqw%@g?&r opyl . HOI
- Dess Mar op(Bod)9qE HOHCOROME ERYI(989 agsiapym&mreaéﬂ BIARERRE! for med

accordi ng to the  procedures describ I n exanple to give 120' ng of the
title codpsumds 0\36, 98¢5@e126hﬂ@6éﬁ%@/rﬁm&&2et18ﬁlcn&tv(dt&%m2/6Jﬂ 8 wV/vzo% A 60%
B/ 20%3to 20% A/ 80% C in 30-nin. Exanple 42.

15 (b) leSO -norLeu cyclo)-Gly-Acg W COCO -_Azetidine_ '
The DCC/HOBt-coopling between 0.27 g of B'zlS'OzfnorL.eu(cyclo)~Gly-OH and 0.25. gof H-
Acg(Boc)‘-‘P[CHOHCO] OMe.'HCl sapohiﬁcation EDCVHOBt-coupling with azetidine
hydrochloride, Dess Martin oxidation and deprotectlon were done according to the procedures |
_ described in example 1. Yield: 82 mg of the title compound '
.20 RyLC): 34.8 and 35.4 min. 20% A/ 80% B’ to 20% A/ 20% B/ 60% C in 40 min.

Example 43, e
- EthylS0,-D-Cha-Pro-Acg¥[COCO}-OiPropyl
(a) Cbz-Acg(Boc)¥[CHOHCO]-OMe _ . |
25 A stirred solution of 0.34 g of H- Acg(Boc)‘P[CHOHCO] OMe.HCI in 1.0 mL ot’ 'acetonitn'le
‘and 10 mL of N,N- dlmethylformamnde IS, adjusted to pH 8 usmg N N-dnsopropylethylarmne To

.thts solution 0. 24 g of N benzyloxycarbonyloxysuccnmmlde was added. Aﬁer sttmng at room -
temeperature for one hour the reactlon mixture was concentrated The residue dissolved in ethyl
acetate, washed- wnth water and bnne dried over sodium. sulfate and concentrated The residue
30 was purified by chromatography on sxhca gel (eluent ethyl acetate / heptanes 2/3 vIV) to gwe
~.0.287 mg of Cbz-Acg(Boc)‘I’[CHOHCO] OMe '
- TLC: Rf—O 25, ethyl acetate / heptanes 1/1 v/v on snhca




BzI SO2- norLeu(cycIo) Gy-Acg' F’[COCO]-Aze'tidi ne 5'(a). .

H- Acg( BocWwp@siGei20) - .HCl To a solution . PCT/EP98/02587

of 3- [ 4- (1 1- di et hyI et hoxycar bonyl ami no) cycl ohexyl ] - 2- hydroxy-3-nitro- :
~propionic acid methyl ester (Lyle et aly; Bioorg. Med. Chem Lett., 7, 67-72
(1997)) (294 ng) in nethanol (100 L) was added 2N hydrochloric aci'd
(0.425 ) and 10 % pal | adium on activated carbon powder (0.45 g) and.this

'suspensq[],o@bm aqqem@g@mto,prmspherl Cc 10 pressure at roomtenperature
for ours palTadium catalyst was .renoved by filtration _ and.the. B

" sol ventTovassttreembnmduxtwoé\ﬁarpbr@ﬁiecrnh)aifoﬁlé%mefech 1pmés el wropaniodiunger 2 nitrogen

0. 96, _sAmosehege s anfgy Tawbiaeed g i ﬁéﬁaéﬁt b AP EEI B b A0l =

Cvivigl |
boarts 03%%5%%9%2%&%??%%%?@“ T Lentevl o 2y g 0. 55 g

“of H AsdleBaag'sBHEHEHCD DYboGemperapuei 'ﬂnemaﬂ B anl. oEBCHticHEBI was ddehgnahitheh
“~azetidine hydrochloride, Dess rtin oxidatio de tect lon re one
~accor di fegeten mneuerweeatncegtmta%h@ﬁ wsigue Jssoly f”eetgyl ‘ﬁpéq ?ird’w@} _
dtitle c é}%‘léﬁﬁ\ Pefldue? W4 MuriedbP dHrortf 2<SMO
B 60% S 0% S°%R‘"Btsféixf& and toflcéifiyed The Feldue Wit éyuRcRTrgocq égm% '
(a) CsznﬁﬁQ(@cxelNérEl-iCHﬁﬂ - {ckfate 25he§tattesr|"2é3d W) utd ogwof 0@234 rggofof Cbz-

H Acg(Boc)' P[ CHOHCO - OMe. HCI in 10 nL of acetonitrile . “and 10 nL ‘of |
N, N népg(yﬂqcb)‘i’ﬁ@t PLOiBgpYist ed- to pH:8 using N, N-dii sopr opyl et hyl amine.
To this | oxysuccinimide was added,
After ﬁ;ﬁr ﬁ_&gé eﬂ(%% et {e/%gfagé%{r/gw&gﬂgﬁgeyhour the reaction mxture was
concertrated. .The reS| due di ssol ved.i'n ethyl - acetate, washed w th water :
~and brine, dried over SOdI um sul fate and concentrated. The residue V 30 was
purlfle(b) , PRy \ op l(eI uent: .ethyl acetate / h'eptanes

2 Vel o P o AR O R R b, o,

(b) lewa%Feez(d%QQ)l 0% L&Hﬂ@lﬂ%n Q:tRfafHdearb-Bh @0 %ig) rahGQWhy‘drBElﬂoﬁf:a&d"(b ZGme)

t et rahydrof uran-and -+ 2-propanol under a. nitro
and this suspensnon was hydrogenated at atmospheric pressure for 1 hour at room temperature

. The palladlum catalyst was removed by filtration. This fitrate was used in a DCC/HOBt '
- couphng wnth 0. 166 g of EthylSOz-D Cha-Pro OH using the procedure described in example 1.
The product was OdelSCd usmg the Dess Martin reagent, the Boc-group removed and purified -
20 - using the procedures descnbed in example 1. Yield: 100 mg of the title compound

Rt(LC): 30.0 min. _20% A/ 60% B/ 20% C'to 20%:A/ 80% C in 30 min

- Example 44, - _
Pre aration 'of EtSO -B-X-Lys¥ COCO

25 .(a) Teoc Lys Boc ¥ CHOHCO -O—lPro ' o
Cbz-Lys(Boc)‘P[CHOHCO] OMe (10 g) was hydrogenated under the condmons descnbed in
"lexample 1f to afford H- Lys(Boc)‘I-‘[CHOHCO] OMe in quantltattve yleld The crude product -
was treated with 2- (tnmethylsnlyl)ethoxycarbonyl hydroxy-succmlmlde (6.7 g) in. N)N- |
dimethylformamide (100 mL) in the presence of NN dusopropylethylamme (pH = 8) for 2
30 hours at room _temperature. The_ reaction mtxtur_e was ,evaporated to dryness and- the residue
. was disSOlv_ed in ethyl acetate and washed with 2% _acjueous-citﬁc acid, 'water; 5% aqueous

sodium hydrogencarhona'_te and brine. Drying over sodium sulfate and evaporation of the solvent



at rmsphere was added sl ow y- added 2.5 nL of a 1. 6N n- butyI l'ithium sol utlon
in hexanewo gd/50820 5 20 minutes a sol ution of 0.28 g of PCT/EP98/02587

Cbz- Acg(Boc) P[ CHOHCO - GMe i n 5L of 2- propanol was added and stirred for 2
h at. roomtenperature. Then 0.5 nL of aggtic acid was added and the =~ --
reactio u ol r k-div1 5&'%91,/}5 hg\_emy/ c-péoate
vvashed \I}Mﬂg}]&\%‘\bt% ger %@grﬂsgﬂ %Q &*ﬁte a conceet%*éi at ed. Tv V?

"“resi dug. cw[cﬁoeﬂ:myoqdw qmat ggr apbgeqoem ﬂ'aﬂISeSﬁQngdno@elwaeniCCombh;Hed by ..
acet ate eptanes 2/ 3 v/v). 223 mg of Chz= to

Acg( Boc jad@ingrdopigise d’eppdpy(Bocw HQHQOEQMet(Mlg)a@e@ at‘€e¢'WéMEﬁ§SS@f@W/ v

020" g Sponeh (L aayb i iz BicrBL R gyt T IR R e kA

wer e adq'grgpérg M%&%&dL Hgﬁpmeaeéen\satﬁquﬁ@mrho(ﬁ& t'690°Ca5‘ﬁH gwavmsemcm (x5

acid (O I's;suspensizon was hydrogenated at atnospheric
pressur enlf.)tmvasladihd rTlet reactam r'mxtme magis wpacentrated tpal smedli volnresand giktedwith ethyl - -

removed by filtr Thi s t S use u

o oRe aabiate B VN LA A e ek SonBalrare FAaaen 568 TPRo At e
1. The o) d n e I
Femrovoq SSER , ViRlq ogi, BRC clffer grddlEe, Aoy A0 30len LAC (i diyp
Yi el d: Ja@&af@udpianhhel/ﬂlvw)mﬂbodqdahadtle Bbpaind @A 8).m n. -20% A/ 60% B/ - 20% C
to 209V _80% C in 30 mn | e 44. Preparation of , _

Et SA9- B-H&: &ﬁé@dﬂfaftﬁ/?th‘l ?P‘ed]eq V(=91 982 on sol i d phase. 25 (a)
‘Teoc- Lys(Boc) ' Y[ CHOHCO - O-i Propyl Cbhz- Lys(Boc)_P[ CHOHCO - Owve (110 g) was’

' “hydrogenat ed under the conditions describeéed ikn exanple-If to afford

H- Lys ( Bqb)_ TEOHIHICOLOGhvethi/lar jH&HIGHeHG@L@HEMbﬂ The crude product was
treated wth 2-(trinmethylsilyl)ethoxycarbonyl dr oxy-succininmide (6.7 g).
in, N, -NTeogilyseBan) W GHEHIE QRO Poopyhi(3-8i 5) ‘V#‘edlﬁ‘?% sethyk ether- (36 mL) and para- -

S SReaP B o8 5 R 1Bl AGLL S ALod SO i B
in gfs hylev@ﬁdé"l balisnd Mk eARedaVitild APhachE w@gwe T%bEfLﬁWGH@)HCW@rPro?)?(at o and

aqueous um hydrogencar bonate and brine. ‘Drying over sodium su
evapor atTon edspemson of veRt g W - bﬁdrﬁme’lhﬂ@ﬁlEP@@b@%?‘ OB Mmel Ry ired0 gt of -

oo LyeriabieBfiTemmaadin (/6 1) ek BREeT (ERICRE Ty s M-

- acconpl | fReinidyl carbonate (3.36 g). .The suspension was shaken for' 2 hours at ambient -

o temperature on an orbital sh_aker-. The resin was ﬁlter__ed off and washed with dlch'lorome’thane,

. .20 acetonitrile an'd dichlorémethane (three times 'é'ach) and dried. Teoc-Lys‘P[CHOHCO]-O;
iPropyl (see above) was dissolved in 50 mL of acetomtnle/dlchloromethane (1/ 1 vIv).. The pHof -
the solution was ad)usted to 8 using tnethylamme ThlS solutlon was added to the resin and the |
suspensnon was shaken for 16 hours at room temperat-_ure. The solvem was removed by ﬁltraﬂon

| and fhe'fesin was Washed accordidg to the procedures described earlier. After drying in-vacuo, )

25 '5.43 g of Teoc-LyS(CO-O-methyl'-resin)‘P[CH_OHCO]-O-iPropyl_was obtained.

(c) H-Lys( CO 0O- methyl resm}‘PlCHOHCOI O- lProgy
A suspensnon of 25 g of Teoc-Lys(CO -O-methyl- resm)‘P[CHOHCO] -O- 1Propyl in -

trifluoroacetic acnd/dlchloromethane (50 mL, 1/9 v/v) was shaken for 45 min at room
_ 30 temperature. The resm was thoroughly washed with d:chloromethane and dried-under high

vacuum_ to- glve -H-Lys(CO_-O-methyl-resm)‘P[CHOHCO]-O-_lPropyl 2.5g)

(d) Boc-X-Lys(CO-O-methyl-resin) ¥[CHOHCO]-0-iPropyl



addi ng dropw se Teoc Lys(Boc) P[CHO—lCO] Ow (2.8 g) to a stlrred m xt ure of
i sopropyl WOA8G8#® (5.4 nl), THE-(27.1 nL) and. 1.6 M n-butRGT/EPIBHR2EAN i n
hexane (13.6 nmL) at roomb5 tenperature. After 1 hour the reaction mxture
was cooled to O0C and gl aci al acetic aci;d; (2.5 nL) was added. The reaction
m.xture t

Toat o SHERPOIOSLAAL R P CHOTRIOL GAPHTS! SAd dlbd sekri fecioh I porions of
and rendo@l mgf THee resslolwamtwaslhed'awub gal/% tshlstionudg Ipﬂ*bdumpropylethylarmne in

- Chr.omat ogr aphy on-silica gel (eluent th C e/hetan =1/ 1 vlv

af f ordeé’%@@?@?@@dﬁﬂdﬂﬁdﬂ(%"@"ﬂje (31/3 "lkﬁlka"gf‘% gomqﬁg 5‘7°§t figes aF@@%)at e
1/1 viv (Pf:f} m{ggﬁ.ﬁ, g;lcm;o]a I
Teoc- Ly??&dc d M&%IJ%%%é (‘g mhnmia@%gl )s%io)lkved di e?%dl P%’?ﬁ%rres(%G
nt) andfgliied Byduilding, block BoeX-0&L (139(ritg 80@)Dmmﬂdée mg\tﬂoerLer-ObiJ rig8ang 30
Cthe. reaction mxture was 15 -evaporated and.th

|h nd\r/g)cuBOPtﬁ Qr?gscll"ﬁééﬁ 1ye BacRisoH).02 MWOtWO?é‘YE gé&*%ﬁ“&ﬁd‘ﬁu‘?"&%f o
a>clet on?/glallaé%ﬁb(?mt&'(tﬁﬂe]% ?\gf% Wusg&o 9le (rrtnne lOS fl'% 1The syspensron

- added. " w5 NhakEn SUE 90 Mhilia€l Yborf aéhpéiatuee, (Wheséat@) thérktﬁvﬁiﬂﬁmn’émﬂedvaﬁ ﬂiﬂﬂﬁkﬁ‘ﬂ
for- -2 hours at anmbient. tenperature on an orbital shaker. The resin.

filteredhef resandmev«e@edn mtmudzmlormam%N -gimeshyliognamide| &32nav/v), NN-
di chl or ee t S_ea Teo P[ CHOHCQO - O i Propyl
(seé0 ab ‘pﬁﬁ"émé ?\r(’g&% r%le eT%sn?atChle d%/?hl oronet hane (1/1 - -

viv). The pH of the soI ut ion was adjusted to .8 using triethylamne..This
sol ution was added to the resin and the suspenSIOn was shaken for 16 hour s
at - r oom(¢)diqd > thys i g} filtration and the resin
was was ccord| n oced S descrl bed earlier. After dryi.n
vacuo, 156 OurgrayPop ke l{y@ ﬁ'ﬁ N5 SPVEL npsicHE E&%FBB%M&E

Obt ai nedesdribld Fbrlihe GG@ otsdtBh lb\f'mé réad:ngmB il 4?&)Q8)§rve°fo%l=' HRRAS00 g Of
2.5 g of Teoc-Lys(CO O nethyl-resin) CQ - Oi Propyl 1n -
trifib uomﬁ&béﬁ-Lys(@C) Oﬁrdeﬁhpl-asmyli’{(hHGHQCSPOHEropM IThis vesimED0singk @as fdistritigtedi 1
~at room 30 tenPerature The resin was thoroughly washed with

di chl or S8t h5§i& %‘hdesd?Fed under. high  vacuumto give

H Lys(CO O net hyl -resin) - [CHO—ICO] OiPropyl (2.5 g) (d) '

Boc- X- Ly( CO O net hyl - resi n) P[ CHOHCQ - O-I Propyl: ‘WD 98/ 50420 PCT/ EP98/ 02587

33 I—I-Lys(()mgb-rﬁemqyygfces()@ tRY/ iG] CHD ml; repyl di vi ded over 4 reactors

in. ort| of
P T e couplmgs of the second bulldmg block EtSOz—B OH (27.0 mg EtSOz-Asn-OH 26.8 mg -

20 - EtSOz-D Leu-OH 30 8 mg EtSOz-D-Phe-OH 36.8 mg EtSOz-Nal OH and 32 4 mg EtSOz-D--

3- Trq -OH, prepared accordmg to the methods as described in example 41) were performed
under the same conditions as descnbed in procedure (d), based on 100 mg resin. After work-up,
the 20 reaction vessels (resultmg from 4 different X blocks and 5 drﬁ'erent_ B blocks) were dnied
“in vacuo. | -
-25 - | : R . _
(8) EtSO,-B-X-Lys(CO-O-methyl-resin) ¥[COCO]-O-iPropyl -
EtSOz-B—X-Lys(CO-O-methyl-reSin)‘l’[CHOHCO]—O—lPropyl (100 mg) was swollen in ‘a
solutlon of 1- hydroxy-l 2 benziodoxol- 3(1H)-one 1-oxide (O 18 M) in dimethylsulfoxide (2

'mL) and dlchloromethane (0.2 'mL). The reactton mixture was allowed to shake overnight at
30 ~room temperature, whereafter the solvent was removed by ﬁltratxon Subsequent washmg with

dlmethylsulfoxrde and dichloromethane (three times each) aﬁ"orded, after drying, EtSO>-B-X-

Lys(CO-O-methyl-resin)¥[COCO]-O-iPropyl. '




500 ny. The re5|n was washed with a . 1%sol utlon of = -

N, N-di i sowrmsmsloemhyl am ne.in - dichl ororret hane/ N, N- di iret hyl qu;rm,dgsge3/ 2
.v/v) and dichl oronethane-(three tinmes each). Next, 10 nL of -

d| chl or omet hane/ N, N- di net hyl f or mani de (#/2 v/v) was added to the resi n 5
foll owed by bujl ding. bl ock Boc-X-OH (139 ng Boc-D-| eu- OH, 139 ny '
Boc-Leu-OH, 148 ng Boc-d n-OH or 159 ng- Boc- Phe--CH),

2- (IHBGT)MWNHaHEthyI uroni um tetrafluoroborate

Cnaken Rorolgbbmth WuproR o HORIPRIEe AP Lo DLl N E0 N "oe REBvea

by filt ()r'lﬁ(- 3 1o d th tion mixture was shak
di chl or%ﬁ% hane?‘ﬁ?ﬂ %@@;@L&?? h'ﬁggw g/ 2 r\'/]%) al,] N, eN_rea&;oral r;et hyI“]c orsman?nde
and gi cfdror hoat hﬁﬂﬁm( tdiﬂi;i&athrmﬁ%leeemh)vaalﬁﬂemm wdshe@e»)nth trifluoroacetic acid (three

H X-Lys(CO O net hyl -resi n) P[ CHOHCQ - O,i Propyl The Boc:-gr of the f
differ entne;& wh@rekéermg ﬁlt%v@a eyprasated fQ dEYiees WoYRFIO: Bﬁ% res “ed’é"ssc‘?’?sﬁgd‘."ﬂbr

L0 PSR B S0P RIS 8 V! by

ng) Vas protiediirel Wt a@pedtddriwice! €t icAnlev priatts wasf Yided and directly ‘applied on a -

Et SO - B—X—Lys(COOrrethyI-reS| n % Oi P opyl The couplings of the
second BUAPREAtINg SﬂPG@RSlEtCS@)PEBSQ’;#“'(“ZQIOX 0 f@ﬁ“% ‘%?"ng‘% ?OW“‘S -

EtS e
EtS D—cm\g"lilt'f‘o%Sj Cﬁf? Wpr epar e"igzag?g&d‘ll‘n aq?%%ts ﬁgﬁgrr%gﬁ% escri geg@?tﬁr r@ _
ex arrpl eacé&ﬂntrﬂ@/ﬁﬁtaewi orvrm}iadnancteépdnhmgaﬂfmc polatity bHthe ]HSdlﬂE)SBﬂ/ol REBTAB -

pr ocedur e g) based on 100 ng resin. After. work-up the 20_reaction '
vessel s3@%e utet 3vgAf r SRV Bdi #P& Enin’ 905\“5(:@/ Q?FGC'{SO'UPW‘ £&9 & E‘%F‘@t‘kgfa'ﬂﬁere

g{ 'S%g B ?{Tﬁ?)s ‘({%&?E ntl‘aet ?ﬁffrg% é:gF‘R?u'ﬁ’[sC% 1sﬁateg and lyophlllzed to glve the purified end

Et SO2- Bp?(;du)t&(a@(aeg}cfmtlhyiméul n)' P[ CHOHCO - O i Propyl (100 rrg) was swol | en

-in a solution of 1-hydroxy-1, 2-benzi odoxol -3(1H-one |I-oxide (0.18 M in- -

di met hyl sul foxide (2 nL) and dichloronethane (0.2 nL). The reaction

m xture was all owed to shake overnight at 30 roomtenperature, Wne-reafter
the solvent was renoved by filtration. Subsequent washing wth

di et hyl sul f oxi deand di chl or onet hane (thr ee tinmes each) afforded, after
dryi ng, EtS2-B-X- Lys(COOrret hyI-reS| n) [COCO] OlPropyI VO 98/ 50420
PCT/ EP98/ 02587 34. -- . o




(h) EtSO B—X—Lys Y[COCOl O i Propyl A sol ution of trifluoroacetic

aci d/ t hi ou@iese420 (2 ni, 10/1 v/ v)  was added to Et SO2-B-X- PCI/EP98/02587
Lys(CO O=net hyl -resin).” 1' [ 0000 - O i Propyl “(-100 ng) and the reaction mxture‘
- was. shaken 5 for 4 hours at roomtenpesature. The resin.was filteéred,
washed with trifluoroacetic acid (three tines) whereafter the filtrate was
evapor ajfffe 1l 0 'CHif X RESStidT(rURRESh tithE @nlrevdrsidephass HPLG il Mi+ihpedkapt ane ( 2.
m) and vigorously stirred whereafter the. heptane |aye de¢anted. This.
‘proced Ul €ct i3 pray ayesa spitrowietry) oﬂ‘EESQzFBl@é-L{yS‘b’HE@CQ&a@ Léfqubpr&ﬁereé i%ectly

applied on a- preparatjyve Supel coSi 1 l.u 1, for. B
pur| fi cHYdf@ﬁYm%VInGS‘PhHP E61qoBdjtiegs 1%' ngﬁﬁﬁﬁgnng IS éovﬁ'%q ﬁ“’) Buf fers

queou . ; @r di éh@et)OIiMISrﬁdnEdSV%t er
6/ 48§v/ vaceé“ét&,‘/ Fe?((%é'Z‘bdlﬁng@gnwlpﬂ%gpgo eat%?alﬂt‘ey of t2h1e praoéluct) 3% A 67% B -

30% C t 8/13%,A8720952% B 0 24 A%03/4 B/2404 0. UV détedeibrat 2ihnmat 210 nm- The nain
peaks, corresponding to the desired conpounds, were isolated and o

Iyophlllzed to give the purified end products as deplcted in table 44.

WO 98/ 50420 PCT/ EP98/ @258+—35—Fabte—744 unﬁu actertzatron (recentijon tine -
on‘_ reversed phase HPLC ghd—M:eH-ppak—inA—al eﬁ* uap. ay S—3p t3| retlry) of
Et SO2- B- X- Lys' Y[mm]-ol PrA)fm/I qr'Dl‘r d lonD-] X ol w“. =4 LC
condi t i or[sEfSQyBAD-Lent/ iRt = 1BOT[ et Bt & et 3§89- SRh'Céf;dﬂlthPMf‘e r.(6/4
v/v), C :1P9a5 M phosphat|e- bmfrf er| pH20 in ; @imdi dnt M- - 4 A5MTRNn 65 %
A'15 % B/ {2003 occﬁ G A 9@+86 B/ POMAIC= YV V- Mistbet i lonMaH 210, nM+HB |Asn
D-Leu D ARG Dy D-3-Ti  |Et 5684B- }ng,th =563.407 |R 6198 _[30. A R | S/EHN
RE= 33 = |||||- rapr4" 1 UNL Y = =
MH = MH Jfﬁﬂh tﬁﬁfr a3 1532 VRt r;%]'soz-%-ph 3|Wﬂt =
17. 17 Rt~ 32. 89 R = B 79 gg‘ "?"": . D 13130 78M’n n mn
mn Lys' YPM"@OIWH = MiH = L= o B 6%36 851@ k.

569.4 619.i®repgl. 4 536.4. |- 5356 4 619,

. EtSO;-B-GIn- Rt=540| .Rt= |Rt= 18.05 Rt=128.44 | Rt=21.27
D/L- - | "min | 15.74 min min | min | ° min .
Lys¥[COCOJ- 0--  M+H='| M+H= | M+H= | M+H= M+H =
iPropyl . 551.2 5504 | 5844 634.4 1596.4

| EtSO,-B-Phe- | Ri=20.75| Rt= | Rt=35:18| Rt=39.47 | Rt=35.92

| D/~ o min .| 33.33 min min-. min © min

| Lys¥[COCO}-0- | M+H= | M+H= | M+H= | M+H= | M+H=
iPropyl 1. 5704 | 569.4 603.4 *653.6 - 615.6

10 - Examnle 45, | . _ -
" The followmg compounds can be prepared by usmg the methods of the’ present mventnon:

~ CF3S0,-D- Cha-Pro-Lys‘P[COCO] -0- lPropyl
’ MeSOz-.D-Tyr(Me)-Pro-Lys‘P[COCO]-O-]P_rop)__/l -
N .n;ButylSOz-D-Tyr(Me)-Pro-LyS-‘P[COCO];OfiPropyl
15 CFiSOy-D-Tyr(Me)-Pro-Lys¥¥[COCO]-O-iPropyl
 BASOD-Tyr(Me)- Pro-Lys¥[COCO]-O-iPropyl
" EtSOz-D -(p- -OEt- Phe)- Pro- Lys‘P[COCO] O 1Propyl
EtSOz-D-Nle-Pro Lys‘P[COCO] -O-iPropyl
'EtSOz-D Cha-Azt Lys‘P[COCO] -O-iPropyl
20 EtSO;-D- Cha-(N-cyclopentyl -Gly)- Lys‘i’[COCO] -0O- lPropyl
e . 'EtSOZ-D Cha-Val Lys‘P[COCO] -0O- 1Propyl ’



EtS.02-B-@An- Rt =540 - RR = R 18.05 R =28.44 Rt = 21.27 DL- mn -
1.5, 74 nwoesmsomem min . Lys' Y[COCCIOIVHH-I\/HH-I\/HH-MW/EPgMotts; i Pro
| 551.2 5504 584463445964 Et SO2- B—Phe- . RR.=20.75 Rt = Rt =
" 35.18 Rt = 3:9.47 Rt = 35.92 DIL mn36 '33.33 Mnmne nmMnmn -—

Lys' Y[ O%Q)_ _cM.- PE!:"L Mt = MrH "iPro.1 570.4 569.4 603.4 653 6
615.6- 2% S%Eg foll ovm ng corrpounds can be prepared by usrng o

t he net Pmslez-m‘-Chheii prcﬁ:&gmb -Proy-&ys VOO CO]-O-iPropyl .
CF3S2- D Cha:- Pro- Ly %IPI‘O yl . o
 McSQR- DW(’MEFI‘PP@O‘IL)YQ\P[@ Agtidmeopy|  n- But yl S02- D- Tyr (M) - Pro- Lys

LEEET SRR 02 LS O
EtCO%D] Q&ﬁ&@ﬂg d‘_ﬂasﬂ[?o c%% 5Q]- %?FJ,%JCO] .O-i Propyl

Et S02- D@gsogm-chslm@&t}&sﬂ[emﬂ] -Aze2idieCOCQ] - O i Propyl - |
Et SO2- D- Cha- Val - Lys' Y| -0 Prop I WD 98/ 50420 PCT/ EP98/ 02587 36 --
Et SO2- DB2hSOPPcCha-Bresl O@Dﬂﬁd@ ne - | -

E: ggg B:[% g ng,ES' déi&_;gzo% éi% iny -acetyl IIID.,yO‘@'YéOCO] Azetldme

- MSCe- { [ 11'216 dBpyridiny] I-Lys¥[COCO Az idi
n- Buty?;ggﬁ-ﬁgégh@%% ‘?&92&6 l'h? pyn. 'f‘Y] acety )’S [ ] etidine

- CF3%62- mesmﬁDEEBa-Ep@AEhmmZ@thmpyb _ .
- Bzl SO02- D- Cha- Pro-L - Azet i di ne
[3 (BzI SEEQMS@)DZ&/MB@IAEE [‘ﬁ?@ﬂiﬁ%‘?r@l’ﬂyl ]-acetyl-Lys" P[ COCO] Azeti di ne

| zet | g?ﬁéﬁpgggjﬂ]%a— QQ’[(?O&S?O: ropyl hydr opyri dinyl ] - acetyl Lys' P[ CG:O] A
. BzIS0,-D- Cha Pro- Acg‘P[COCO] -O- |Propyl o : -
~ EtSO,-D- Tyr(Me) Pro-Acg‘I‘[COCO] -O- lPropyl
15 MeSO,-D- Tyr(Me)-Pro Acg¥[COCO]-O- iPropyl.
© n-ButylSO,-D-Tyr(Me)-Pro- Acg¥[COCO}-O-iPropyl -
CF3S0,-D-Tyr(Me)- Pro Acg‘P[COCO] -0O- lPropyl '
 BzISO:-D-Tyr(Me)-Pro-Acg ¥[COCO}- -O-iPropyl - -
EtSOz-D Tyr(Et) Pro- Acg‘P[COCO] O-lPropyl
20 . EtSOz-D-Nle-Pro Acg‘P[COCO] O iPropyl -
EtSO;-D-Cha-Azt-Acg ¥[COCO]- - 1Propyl
'EtSOz-D Cha-(N-cyclopentyl -Gly)- Acg‘}’[COCO] O 1Propyl
EtS0O;-D- Cha-Val- Acg‘P[COCO] -O- 1Propyl
,'EtSOZ-D Cha—Pec-Acg‘Y[COCO] -O-iPropyl
25  EtSO,-D-Cha-(3,4- dehydro-Pro) Acg‘l’[COCO] -O- 1Propyl
..EtSOZ-D Cha-Pro Acg‘P[COCO] Azetldme '
EtSOz-D Ty_r(Me) -Pro-Acg¥[COCO]-Azetidine
EtSOz-D-Tyr(Me)-Pfo-Acg‘i{[COCO]_;NHz
| ' MeSO;-D-Cha-Pro-Acg¥[COCO}-Azetidine
© 30 n-ButylSO;-D-Cha-Pro-Acg ¥[COCO]-Azetidine
- CF;S0,-D-Cha-Pro-Acg¥[COCO]-Azetidine



10 McSQ2- b Cha- Pro- Acg' P[ COCQ - O-i Propyl - - - -
n=But y| SONMEREH420Pr 0- Acg' P[ COCO - O-i Propyl . _ PCT/EP98/02587

' CF3SO2=D- Cha- Pro- Acg' P[ COCQ - O-i Propyl - - :
Bz1S02- D=Cha- Pr o- Acg' P[ COCQ] - O-i Propyl 3ft SO2- DTyr(I\/b) Pro- Acg P -

[ COCq - %i]f@%ythé-?rm%% BOBO L ABdtidRie- Acg” P[ COCT] - O-i Propy! .
n- But yl S02- D- Tyr ( Me) - Pro- Acg' P[ -OlPropyI- CF3- S _

. O2-D Tyr3y- (‘BI)IS@f-amAmg- IP{:z{Wndfhylayuﬂryﬂ-Z -one-Acg¥[COCO]}-O- xPropyl
Bz1SQ2- D- Tyr Pro- Ac COCQq| - O-i Propy -
Et SO2- Dﬁqulé@ -)aqnp Acgegrb?)m?yl@ypﬁno%ype-%‘f’[COCO] Azetidine

E S Dcﬁ%‘g{?if Fm"ggé?‘%% @1% hy} E%ﬁd{?%%cﬂggﬁécg% _g}’l -

Et S
5 gL By BB accoco s

EtSOZ DCha Pr o- Acg P[ COCQ - Azetldl ne -
Et SO2-.D- Tyr ( Me) - Pro- Acg' P[ COCQ| - Azet i di ne - EtS o2- DTyr(Me) Pr o- Acg P
COCQ -NH2 M SQ2- D- Cha- Pro- AcgT[ COCQ - Azet i di ne 30

[
n- Butyl AdELE di! IBEesent tion were determined b the
. CF3SCe- D”&%b %g&‘f**gﬁfé%%&%feaa;@f’.“d. he 98573%62‘%1 BT EPos) 02587 %7

- Bzl S02- D‘oﬂhﬁmgrtestmcgﬁ%ﬂm Azetidine

3-(Bz1S2- ani no) - 1- car boxymet hyl - pyri di n- 2- one- Acg' | ' [ COCQ - O Propyl
3-( B¥1S02- ami no) - 1 car boxymet hyl - pyri-di n-2-one-Acg' | ' [ COC( - Azeti di ne

3 (lesqz AL trplpgmgmcégsragoxyrret hyl - 6- et hyI pyri di n- 2-one- Acg' Y[ COCO] -O-i P.r'op'

3 (le SOthambho()Faﬂ:toearab@s(a/f‘&thyd\ tife-cvagiyliompyascatien- 2- one- Acg' Y[ COCO - Azetl di

.ne The biological activjties.of t npounds. of. t hé iPresent i nventi.on
wer e det Bhginticthrombintgtivity,el camrayn Bt thpPesgpinvention wds asSessed by easuring

spectrophotometncally the rate of hydrolysis of the chromogenic substrate s-2238 exterted by
15, thrombm ThlS assay for antl-thrombm actlvnty in a buffer system was used to assess the IC,O-

value of a test compound.

" Test medium: . Tr'omg:thamine#NaCl-pélyéthylene glycol 6096'(TNP) buﬂ'ér_
Reference compound: 12581 (Kabi) | | o
20 . Vehicle: ' - TNP buffer. o _
' Solubilisatibn_ can.be éssisted wifh dimethylsulfoxide, mefhahbl, ethanol,
. acetonitrile or tert.-butyl alcohol which are without adverse effects in
concentrations up to 2.5% in the final ;eadtion mixture. | '
Technique Reagents* o | |
25 - ' 1. Tromethamine-NaCl (TN) buffer
Composition of the buffer: |

Tromethamine (Tris) ] 6.057 g | (50 mmol)

NaCl o 5.844 g (100 mmol)
. Water to o 1" P
- 30 ' The pH of the solution is ad}usted to 7.4 at 37 °C wnth HCI (10
. | mmol-1™).

2. TNP.bu_ﬁEr .



10: |. Anti-thronbin assay Thrombin (Factor Ila) is a factor in the
coagul at i wo ss#se2ade. The anti-thronbin activity of conpounggrafposbssspr esent. |
i nvention was assessed by. neasuring spectrophotonetrically the rate of

~hydrolysis of the chronpgenic substratggs- 2238 exterted by 15. 't hronbin-

This assay for anti-throrpj er@ﬁ&ﬂ dijebl '660@,sgﬂtst>ﬁred§ﬁhemﬁe% gRRY to assess

~the 1C50- value of a test C

Tr omet.hani ne- NaCl - pol yet haoneéitragioi 008 gado0 (TNP) buffer Reference
conmpound: 12581 (Kabi) 20 Vehicle: TNP buffer. Solubilisation can.be
assisted ‘wi th di met hyl sul foxi de, methanol, ethanol, acetonitrile or
tert.-butyl al cohol whichd 3?%8%'?{‘%‘611t adverse effects I n .concentrati o'ns up

to 2.5%in .the final reaﬁ(?#é)aa(;&’ éo% gz gcﬁ%lwgﬁﬁg%mde#Q d,ss&lve

Tr onet-hami ne-NaCt (TN) b on o fer Trorret arri ne
(Triss) 6.057 g (50 nmol) M’I'Nb@feBMgge@bﬁﬁcemm:)m ofdRsrmg-ol L (AmabIThe pH
. of the solution is adjusted to 7.4 at -37 Cwith HCl (10 m"rDI-I-l) 2. TNP.
buf fer WO 98/50420 PCTﬁEPElHPG‘QS‘BSPlUt%‘ Pol yet hyl ene gl ycol 6000 is dissolved

n TNbuffer Lo give 3 cAIgGRIGhbATIE008 kil %en%ggﬁ?ﬁﬁs%geo@e

vial $-2238 (25 nuy; Kab| agnos I's disso m ™
buffer to give a-concent I’BFob@tlﬂarQﬁlsfk Zﬁtsﬁ@dﬂ’n The Neflﬁﬂhrﬁs) is dlékolv'EB IirO'rlTbIIPn =
solution -

| buffer to give a stock solution of 835 nKatml?. .

10 ' ' Immedlately before use this solution is diluted with TNP buffer to

give a concentration of 3.34 nKat-ml".

* - All mgredlents used are of analyttcal grade.
- For aqueous solutxons ultrapure water (Milli-Q quahty) is used
15.
The test and reference compounds are. dlssolved in Milli-Q water to give
stock concentrations of 10 mol- l 1 Each concentratlon 1s stepwnse
dlluted with the vehrcle to give concentratlons of 107 10" and 10°
20 o o _ mol-I". The dllutnons including the stock solution, are used in the assay
| (final concentrations in the reactlon mixture: 3 10 3. 107 3-10% 10,

3 105 107%; 3- 10’6 and 10'6 moll respecttyely).

.P.rps;s:du.r.c ‘ :
25 . _ At room temperature 0. 075 ml and 0.025 ml test compound or reference :
| o compound solutlons or vehlcle are alternately pxpetted into the wells of a |
" microtiter plate and these soluttons are dlluted with 0.115 m! and 0.0165
ml TNP buﬂ'er respectlvely An ahquot of 0. 030 ml S-2238 solutlon 1S
added to each well and the plate is pre- heated and pre—mcubated with
30 ' - shakmg in an lncubator (Amersham) for 10 min. at 37 °C.-_Followmg pre-
| ineubatien the hydrolysis of S-.2238 is st,arted by addition of 0.030 ml

thrombin solution to each well. The plate is incubated (.witih shaking for



Hurran t hr onbl n (16 000 nKatvial''; Centraal Labor at ori um voor.

- Bl oedt r an®WPP8i58420Anst er dam - The Net her | ands) i s dissol ved iRCTTINPS/0RSKf er .
to give a stock solution of 835 'nKat-ni-'. .. 10 Immedi ately before use
this solution is diluted with TNP buffeg to gl ve a concentration of 3.34

nKavnl * - "All ingredigpts§at }'ﬁ@l SRinghfenaii bemkulitiadetheRdsorban0sfeach

- sol utlons ultrapure water " (MIli-Qquality) is used. 15 Preparation.  of

test. and. reference. sampeandds Bmllumeme eNeTY 8sninfag aperied 6H 98 f‘(‘:‘dn‘b%‘%&ds

are. d| ssolved in MI1i wat er t. congentr atd on
mol | -'. 'Each concentr atal‘{;ﬁt‘icsmgrtoé Wi éaée r f‘kvdmrea W R éaPl\l/(g i caggratwngspv
concentrations of 10"3, 10T and 10-'- 20. -1"". The dilutions, i nc_I udi ng

the stock solution, are used in the assay (fl nal concentrations in the

reaction mxture: 3.10"AlddDa;cofledted # anllBM: persenalmomwxq us@gUeOEUSnd - 10 6

- mol-1"", respectively) re V 25 At mte 0. 075 m
~0.025.n test conpoundWA%gﬁ&f@ﬁééac c‘iﬁ’m&ﬂgcg%‘f%% tjedpriféﬁﬂ'gl%dd

al ternately pipetted i B n¥Gd) Snd Forhe Blafk ohd maruaheéapwew@agme

solutions are diluted \?\naﬁh% l nan%l 0e 165 m TNP buffer,

. respectively. An ali quoéaoubn@m&aﬁnnh S-2238 solution is added to each wel |-
.and the plate is pre-heated and pre-incubated with 30 shaking in an

i ncubat or (Amarshar’r) for 10 nmin. at 37 C Follow ng pre- i ncubation the

-hyd by Sty tegch fival 28kEehir@iborOthe M 3RumlabsdBARIEOVAS SMulit@n

{(P Ek’a lo i n'sés sﬁ{rncahataed v?ntrh shaki ng for WD 98/ 50420

: PCT/ EP9§692@8 BssagPloiOTh I@gt)-v312|e Cﬁna‘Btamdentrgtlmf tepressediim pofol 1 heausiog 68 %t he
absor bance ‘of ‘each sanpl e at 405 nmis neasured every gnlg] fora period
of 90 ninhibities efthe maximemiabsarbanceof i*@rb"p'lkét“é’srcé'&d’éFed(“FW gleft plus, Flow

b
t‘érﬁrs?“ st e e

1871 -3).
15 _ ‘ .
ICso-values of compounds_"of the present invention are given in the following T_abl'e.l
Antlthrombm actxvnty o _ _ .
Example | o I 'ICso (umol_-l")'
7 I YT
7 o0l |
T I >‘0.1__1'
| ;2
20

IL. Antl factor Xa assav

Activated Factor X (Xa) is a factor in_the coagulatlon cascade The anti- Xa activity of
; _ compounds of the present mventton was assessed by measuring spectrophotometncally the rate
of hydrolysns of the chromogemc substrate s- 2222 exterted by Xa. Thxs assay for anti- Xa :

.25 "-_actlv:ty ina buﬁ'er system was used to assess the ICso-value of the test compound



reaction m xture)' and for the bI ank the absor bance is plotted versus the

. reaction wows/doseo. min. .10 Eval uation of responses: For eagit1iEmglo2ss?

concentration, the maxi num absor bance vvas calculated fromthe assay plot. .
The | Cso-value (final concentration, ressed in tnol-.1" causing 50 %- -

nhi bition of the mum absorbance of e bl ank S cal cul.ated n the
:og: tl t'rlmeflerahﬁte. ﬁééﬁawgr@m‘h% tent @"5'80%1%% a‘é@O%‘P“S to/lif?ﬁ&‘fﬁﬁ' anti-

- For sch ahr/ogb?fgfttsggsas dedrbedabbld. )Dtﬂ'eretllggs]arg’}ndrcatedl@ld@s o-val ues. of

conpounds present  invention are given in the follow ng Table. :
Antlthronbln activity: Exanple. 1C50 (mol"') 4 0 09 -.24 . . 0.01 38 0.11
- 40 0.02 ' 20'H Anti-factor, Xa assay Activated Factor X (Xa) is a factor

in. theﬂéﬁﬁgﬂﬂmwdﬂﬁe anti.- Xa activity of conpounds of the

present i Qv ption was .{aﬁ-ﬁ d by , measuring spectrophotonetrically the
. rat eg fiﬁ'ryg? ysi s of: The cﬁgormgem C substrate s-2222 exterted by Xa.
This assay for antl - Xa SalGbiletionichy bé Bssistdiivitie dirsstbylautfonids, metunoh edesals s

~the | Cso-val ue of the test conpound. WO 98/50420 PCT/ EP98/ 02587 .40 In
general the fol | owed  prasetamirile ortart-kutyl leohal whigharg afithoutadvsess slfepts | "t hose

‘of the-anti- thronbin a(‘szég%pﬁloq?ﬁ b h@d@{pﬁ@?ﬁ,{ fg%r?@,sthglbg,ér@glbgﬂg)ed

bel ow. Reference conpoun enzam |ne TNPbut f er

‘Sol ubi l'i sation can be anshefied redctibn eiixmtdly| sul f oxi de, net hanol , - et hanol ,
acetonitrile or tert.-butyl alcohol which are without adverse effects in
conciént rEacheigue up to | oRedesAtsHVEO) and 2. 5%(for the ot her .solvents) in
theflnal reactlon mxture. . :

3. S 2222 solutlon ) _ .
' One vial §-2222 (15 mg, Kabi Dragnostxca Sweden) is drssolved in
10 mi water to grve a concentratron of 1.5 mg- ml [¢ mmol ™.
4. Xa solution _
_ 15 - _ - Bovine Factor Xa Human (71 an.t-vizi_l"i Kabi Diagnostica) is
| | | | dissol\red in -l-O ml TNP buffer and then further diluted with 30'rhf
N —TNP'buifer'to give 5 corteentrdtion of l.'77_nI‘(at1rhl". The d_flutien
"has to be freshly prepared | .

Procedure

20 - . Instead of the S-2238 solutron (in-anti- thrombm assay) ‘the above S 2222

solution is added to each welI in thxs assay

- ‘Anti-factor Xa activity

Example - SR _ : ICso',(“.mo]-l")
T — | o4
s 1 oz

28 - — 0.02

25 |
. IIL_Anti factor VIIa / tissue factor assay. -
' Vascular damage initiates a series of enzyme .generation reactions ultimately leading to the

formation of a fibrin gel at the site of the mjury The primary enzyn_te generation reaction is the



Reagents* 10 - Techni que 3 S—2222 .sol ution One vial S-2222 (15 ng; Kabi
Di agnostlwm988uﬂden) is.dissolved in 10 M water to give acopesRRiati on .
of 1:5 ny- m (2 mmol -1-"). 4. Xa solution 15 Bovi ne Factor Xa Human (71

nKat -vi al - ; Kabi Di agnostica) is disspfved in 10 n TNP buffer and then

further sdditigfathdland agagwr(wat ?rroni]ﬁr&hﬁlné‘f RACQTE " 8ivaljod rédrion

to res repare ure nst ead

of the &ike23fce by dhadfetlinknewh |metchmmlmnabﬁﬁayhesnstm ehatlsmuld aﬁoﬂﬁtz 2f fanbuXaon
i s. added to each well in this assay. Anti-factor Xa act|v¢ npl e IC58

(1 anol - presgnt in wasgg, birgl toothzgnembraoebeund protgin Tapsue FagtrofTR) 1 %tpf °tFl"s‘é'b’é
f act
L aoee oReiy 4 Bl EpnAd To b khith BRusbupBII R, iPby FAENTERERRL By Phmplex

-of the iofimémbrardBoudd wraxdemwretagmemt ifgutor WAL (refinl )i shemnwﬂe@:r/asmzm
PCT/ EP98/ 02587 41 generation of activated factor VI (VI la) fro roenzyrre
factor When; alsmblsdsat@tmvabﬂaocrbpeed:ﬂ: @nd thik Euripgigeaasg compl ﬁ’é“%tcoﬂ tor X

machanlsrp t gé/pot hesis is that snall. amounts of factor Xa present in.
pl asma, MBiA§' Y 6*% he -menbr ane- bound protein Tissue Factor (TF) a protein

whi ch Wé‘iﬁbdﬂs 8ERRPI WheRQRERGS indhffieiinDednt i iof bhededaguRxipn Feattibn. Ohe May to
i'njury - and that this conplex 5 of menbrane-bound TF and factor Xa

act i vat eestoreathiocontral i tsf mhll)mngr Wéseat!%ll ceagulptipn cengymes [such Hérf%l‘%%afbienﬁ@
L RSO T AR ST A S SSRGS St
Of the Q:Qﬁﬁléx%bﬁrhldeﬁyaﬁ'lll QIBO iAmst Wteh@se complex, inhibitors of the latter complex may
also be found by determmrng the mhlbmon of Vlla or VIIa/TF by test compounds, A method is
described by Wthh the mhlbrtory potency of compounds towards VIIa/TF complex can be
estabhshed Test compounds are mixed at various concentrations with factor VIla and TF and
15 .wnth a chromogemc substrate which is known to be split far ‘better by TF- bound VIla than by
. free VIla.. The amxdolytrc reactlon takmg place is contmuously monitored in a 'microtiter plate
- reader. Inhlbltory potency of the compounds mvestlgated is expressed by the ICs0, - deﬁned as
the concentration of compounds yleldmg 50% mhlbmon of the amidolytic' reaction, ninety
o 'mmutes after the start of the reaction.
20

Reagents:

Hepes buﬁer

- Aten times concentrated Hepes buffer made by dlssolvmg 2940 g CaClz 2H20 47. 66 g Hepes,
25 87 66 g NaCl and 30.00 g polyethyleneglycol (PEG) MW 6000 m 1000 ml aqua bidest. Aﬁer_

| .the solutlon has been heated to 37 °C; the pH of the buffer is set on 7.40 wrth help of 10 molar
NaOH The concentrated buﬁ'er solution is stored at 4 °C and is stable for at least two- ‘months

“at this condmon Prior to use the buffer is dlluted in aqua bidest. 1 to 8-to obtam a final
concentration in the wells (See test procedure) of 20 mM CaCl,, 20 mM Hepes 150 mM NaCl

30 and 0.3 % PEG6000 If compounds are drssolved and diluted in aqua bidest. or another vehncle :

| "because of an msufﬁcrent solubxhty the Hepes buffer can be dlluted 1to6to preserve the same

ionic strength in the test.



-restore this control is by inhibiting essential coagulation enzynmes such -as
for instawoesishe2o 10 conpl ex of nenbrane-bound TF and Fact m)tﬂ}iggmg,‘@vnce
inhibitors of VIla or the VIla/ TF conplex nost likely will al'so inhibit the
t enase corrpl ex, inhibitors of the' latt conplex may  al so be found. by--

determ he I,nhi bi n VIla or V[1a/TF by test conpounds. A method
Is des %’égd"%'gﬂwma h(taf% i bitory potency of conpounds towards Vllal/ TF:

- conpl GXRee&nhﬂamaﬁtn@hhl faatwdnlar @5 bbraaY Fronsl A nferRaniDigghodtica/ &id, @igenwich, CT.
concentrations with factor ViIla and TF and 15 wth a chronpgenic substrate,

© which' i Eakhmmqrxtmnel g rechmbingat husmarbfactpr Mt wehich isdyaphilized from 2 & byffes :
Th dol tihon,t
o ot 1 Eambpies & T EAG SHaited ST PM N1 B Gt RO e hanfied, 008,

is expr W‘eed P 3 HeThd o6ntests lof R@ch afsmewelaeqae@wnmmsanwnﬁ 2CRRQuaBidest. as

yi el di ng 50% i nhi bition of the ami dolgt i cq-_ireeact i on,, .ni netg -mnutes after
t he st-amdicated h:etheea@nutmturgo Theayemt 52* 1Q0epeck salutien thug ehtainedes divided in-

concentr at ed f.fer made, b gl v 2 2. 2H20, 47,

e o B, M Mg B A R e e Pt bR
1000 M4 A g% fbfigst .- After the soI ution has been heat ed to’ 37 C, the pH
of t-he buf I's set on 7.40 with hel P of 10 nol ar NaO—L The concentrated -

buf f er . sol utlon S stored at 4 Cand is stable for ‘least two nonths at
this co?%ltl n. Prior Iethe buffer is dllutedln aqua bidest.. 1 to 8 -
to &bt alKEAMPIAR MM éﬁteraftci"(fn in.the well.s (See test procedure) of 20 mv

Cad 2, %% %‘ﬁ‘gﬂ ﬁ%swwr isSObtained ﬁ‘dnﬁAméhE’ﬁ@%gosdcfa Iﬁ@@&k‘ﬁ‘\gﬁhac?
ed an lute

dlssolv I n aqua bidest. or another vehicle because of -
‘i nsuf f i Gaelnviabednsking 25 yigtreeorhisinas honiaf dlissaafadier (tidnelipidhtdd; M“GBS@DQaDaBm)ye

the sane _ionic strength i'n the test. WD.98/ 50420 PCT/ Po8/
Roconb RAVAh FARP 8 B Wl RUBERBIFRIPH RANSAPSEHICH MO NaGh A0aM

oo o R M9 W CRARS (SHEFGE MG eled 62Ok mERBLA Wrolkirs; e -

" reconbi nant hunman chis lyophilize rom 2

‘conpses etMefrf:k Ixﬂieler Bieymdtgit:y of ét&h \5&0 isThdchiastituted Gvithivi @d@lqﬂa balestgs Mdlcated by
manni t ot % 5 Tvve he. contents .of eactkH ‘ﬁ'he e.vials |a§
reconst ﬂ"ttf"éﬁ“WtPFFr Fdl Hﬂ]J 4o?‘d‘é’stM stgek splftipr Ahusohsgingd, & a0t fRaker

The 2 mg,lidss, Widh a?e Afed Qt Wol @A fd?xk’%t&pd %e@@qfﬂassa‘dnd{ésdﬁg stdBle for at least 67

months

20 'Pefachrome VIIa
| Pefachrome VIla - CH3S0,-D- Cha-but -Arg- pNa AcOH MW 670.8) - is obtamned from
Pentapharm Ltd Basle Switzerland, in vials contammg 10 umol of this chromogemc substrate.
~ At the day of. the expenment the contents of a vial are dissloved in 8. 33 mi aqua bidest. yleldmg
a 1.2 mMolar Pefachrome Vlla solution. What remams of this solutxon is stored at -30 °C and is

M5 - stable for at least 6 months at this condition.

- Recombmant TF /. Recombmant Vila solutlon | .
At the day of the experiment a deep frozen sample of l 2*¥10° M recombmant VIla and a deep
frozen sample of recombmant human tissue factor of 7.14*107 is defrosted The defrosted.
30 - 7. 14*10 solution of recombmant human TF is dnluted to 4*107 M and 30 ul of this SO]Uthﬂ is
 mixed w1th 1 ul of the defrosted recombmant VIIa solution of 1. 2*10 and with 449 ul Hepes
‘buffer, yielding a- Hepes buﬁ'er solutlon contamnng 25 nM recombmant VIila and 25 nM



smal ler. fractions, which are stored at" -30 C. At this econdition these Vila
sanpl es, wPe8/se4abl e -for - at I east 6 wonths. 10 Reconbi nant PCOTEMSALSSSUE .
Fact or Reconbi nant human Ti ssue Factor is obtained from American -
.Di agnostica’lnc, G eenw ch CT.” Each yial contains 25 .tg reconbi nant --
human Vi zed
from | T!F,ﬁso?,%b?x?as ?E‘I‘g) FI‘BQ P?Hh Bf_ﬁg{; %Tg&@rﬁgggg@gg?@dﬁmexent Mﬁhunéstlle iRRBition
manni t @ eighelsdiGtiond @M@Se{t?ﬁoﬁfmudd o rtirvest thisesmmnd is needed mdme'stalzlcshrtbqﬁﬁﬁrmf

- proteins;. see 15 Merck Index). The contents.of each vial is reconstituted
-~ with -INFﬁSt%Qm%P‘lS‘idélest as indicated by  the manufacturer. The 1 m 7.14 x
110"" M. stock solution thus obtained is divided in smal l'er - fractions,

~“which are stored at -30 C. Thus stored these VIla sanples are stable for at _'

| east GfepdiRitnhstted Qompehiaddir one. VI la . Pef-achrome Vila -
CH3SQ2- D- Cha- but - Arg- pNa..AcOH (MW 670.8) - is obtainned from Pent aphar m
Ltd, Basle, Switzerland, in vials containing.. 10. .tnol of this chrom)genl C

_subst r At t he day. e an

ool ot pamhodl 18 i ShivhR S HUREL HIBRY rd e 3905 Mok Lol XA ERom s
soluti %alunl&hestwéremw@la@fsomhbﬁs ﬁmhdeneéhtrailoﬂﬁ efedsmo 33& B)ABSEH 50 M'iC)
stable for at | east 5ths at this condl tion nant TF% R conbl nant

\/ | a sdl-84418n Mt(Dt)h‘éla’él)D oM @Ee280pLY1 Mel), 6f§6dé%pM (@lé‘i‘\d 223y eM) argx

b SRRt sl S5 ARG, PIIEBS M SR AR or

. sol uti aiffons ﬁﬁﬂ’@?&r@&%r ihHrfBﬂére-hEe icom@blibd ©dg 33593 aid 'also NoaBakh36f the Afi- 1t teits
“solution i's mxed wi-th 1 tl of the defrosted reconbinant Vila sol uti'on of

1. 2% 10companndsylf lgonsiderpd eqresconveriensy other seti ofgsadutipnseyith fifiarents spmpound -

- cont ai ni n?ﬂﬁ5 .nM rec nbl nant, VIl a and 25 nM WD 98/ 50420 PCT/ EP98/ 02587 43
r ecdd anorﬁ:ma)i- % Eﬁl’ﬁ[ﬁﬁit of 480 LI TF/Vila solution is sufficient.to

exam ne the inhibition of eight solutions of one test. conpound. N tines,
this anount. is needed to establish the IC50 of N test conpounds. 5
PreparaB_erm test conpounds: Test conpounds are dissolved in-. Hepes
buffer to give 5* 10-3 stock solutions (A). Fromthis solution seven

addi tional solutions with concentrations of 1.67*10"3 M (B), 5.56*10-4 M~
(O, Compounds are distributed column by column over the mrcrotlter plate and one column of eight

wells is reserved for a series of unmhtblted reactlons Hundred p.l of Hepes buffer is brought into
all (N+1)*8 wells with an elght channel pipette. Here' N is the number of different test
20 . compounds, mcludmg the reference compound Org 34593 Hereafter, ﬁfty ul of the pefachrome :
- VlIa solution of 1.2 mM is added with an eight channel pipette to the 100 ul Hepes buﬂ'er in all
of the (N+l)“‘8 wells reserved for compound testmg and the blank reactions. .
Then 50 pl of each of the elght solutlons of the first, second, thlrd up to the N-th compound is
mlxed in a descending order of concentratlons thh the contents of the first (A) untll the eighth

25 well (H) of columns 1, 2 3, up to N respectlvely, so as to obtam a one compound per column

distribution w1th a from top to bottom descendmg order of compound concentrations per . - -

' column Fmally 50 pl Hepes buﬁ‘er is added to the eight wells of the N+1 th column reserved for

‘@ series of blanks. " | |
After .the. whole plate has been prepared it is shaken for 1 minute in a microtiter plate
30 shaker/mcubator (Amersham) and the solutions are brought to 37 °C by mcubatmg the plate i in

the same mstrument for lO minutes.



| .85 * 10-4 M (D), 6 .17* 10"s° ME), 2.06* 10-5 M.(F), 6.86* 10-6 (G and-
2. 29* 10- woldsfsbj20ar e 10 - prepar ed by diluting each foregoippqF3kiidgon Wi th
a:factor three in Hepes buffer. Such-a series of: solutions is prepared for
the reference corrpound Org 34593 and.al 80 for each of the N71 test - __

compoun | f .consi dere onveni.e uti ons wi.t |
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pi pette. Here' i s the nunber of different te mpqunds, é]ncJ udi ng

the ref B‘F‘eﬁ‘lsé”la%l‘rﬁo‘éntfaé}'@ gacho wvell gt dime é‘l‘eWPlsfPél rgifuteh UHBS ot TBIREtesy; a
solufio e '

' Hepegs bu ?grb‘%lcn%sa doﬁe@g@ﬁﬁ?‘rﬁ%ﬁg3 lo‘i ésd ?‘E@Q??ea’%gﬁ%?n%‘gﬁ,’gﬁfégﬁehg and
the blank reactions. Then 50 pl of each of the eight. sol utions of the
first, second, third up to the Nth conpound is mixed in a “descendi ng
order oEvalali®itrations with the contents of the first (A), until the
eighth 25 . well (H) of colums 1, 2, 3, up to N respectlvely so as to
obtain a one conpound per colum d| strlbutlon with a fromtop to bottom
descendiThg (arddabs@barvespranded ange® ptimaéd ans cqreected forithe blank mbkorpamdespkt the ..

- Hepes buffer is added to the ejght_ wells of the N+1 tb %olurm reserved for
" a st iebeaimnipg pfthe tost tbérsubtreﬁewm%ths resseonding e Ropprapageerrlng megsugdden

for 1 rrhlﬁl{lt r Qhenlrhh?rlidnta§? émb%a%tlon)’ OTEQ %%ﬁfeét'ea C%ﬂahworhﬁggiﬁhqm né;?&%nééle -

sol utions are r ought I ncubatln
i nstr urretnlbs[]’]))ranamab”semet eAbs[lM) %/t5642£1 Rﬁfﬂ)&ﬁﬂBbﬁZB&chéd ihtee logaao.taltassb)ar e
initiated. hy. add he, 25 -nM VI | a/ 25 nMTF olution, wcich is

pr eheat. eel%l%ﬂ@r+bg?&AeSEAEﬁb%{ll)ﬂhé°( rach eencptration, (1 of {ae de%fC%P‘él"&htThese
channel ; t%‘i& §: ar }lo%{edtzl;ﬂi.qspl Hat. ‘if%gagf é&?éégﬂ?%t s A%ghé‘?&?’l:@ blind Ssid2E #8hi

a therno tate otit er - an rlma sorbance 1 s ead
in enc hplmeldsuﬁlty tilsplﬁys ﬁtléo’n%ﬁirl _selstfonshipi betwveend 00 i %gandd 80 rienimhibitiorb of the énd-
" Absor bances are.collected in- LOTUS 1.2.3, |loaded into a PC connect ed to the
ki net i c27OERABFE  Eval uati on: The (end-)absorbances measured at 90 minutes

Larre corhepied vhme id ainh agkhel g&ﬂ?&ﬁém@h it B9 od-he 64 BRIpBEn® Forl Dfich €%

by subtraction of ‘the correspon st absor’bance val ue neasur-ed
logit value is equal to zero. This value is calculated by linear regressron of the logit vs -log (1

relation preferably around the logrt zero value When the compound tested is so actrve towards

' 20 - VIIa/T F that the pICso must be calculated. by extrapolatron mstead of mterpolatlon it is best to’ "
prepare an additional set of dllutrons of this test compound and to perform the assay agam This
method of calculatmg a pIC,o value is descnbed by Hafner et al: (ref 2) The correspondmg IC;o

Picso

is calculated as 1 and is expressed in Molar:.

25 Quantrty regurred

: About one mg is required to assess the ICso of a test compound

Reference comgound .
As a reference ‘compound Org 34593 (PPACK) may be used For this compound an ICso of

30 '3"‘10 M has been established.



m nute- after the initiation of the reactr on. ‘The 'corrected end absorbances.
in the pré@éﬁ%@“‘(Abs[l]) and absence.” (Abs[ Q) of the test PCTMPORIOASSAr €
converted into logit values by - cal cul'ating +l og((Abs[Q/Abs[I])-1) for

each concentration [I] of the test,conpasnd. These logit values are = -
pl-ott ed RGadensds: t he -1 o0g of concentrations of the test conpound. Such a

| ogit 15 plof usual l% displays a lionear.relationship . between 20 % and 80
% i nhi bl(tID The structutak biohegy coflexpressior and fimetion ofbissus Factors Edgingtery Ta8., ehal. in

00 AR R e lmbla a5 R (BBTR L  phar ™ coreosi on'ar the

| ogi ¢ vg2) Mﬁhéddncar S skQOF donBdrFatBh Yespahuvethtiohship® Hafnere DO eV al, e ArzddiRN.
t he corrpound tested i s SO acti-ve towards 20 VIla/ TF that the pl C50 nust. be

cal cul atBursdhy/Dimg Repearctt 27 87hdB33A{19F7)i nter pol ation, it is best to

prepare an additional- set of dilutions of this test corrpound and to perform
the assay again. This nethod of calculating a plCoo value is .descri bed by
Haf ner’ ejs glsingfd E&n?)neaiﬂ@m&ﬂrcffqﬁpﬁﬂﬁi'ﬁ{woﬂ Uird / disSue EREGUARVRY oETohipolndsder
and is expressed 1 n Mlar. 5 Quantity required: . About ong Ny is

requi r eckhe anessstessemima trﬁfﬂ&r@htagetoésﬂnbmmpmmdoncenﬂetﬁ@r eﬁbelocdwperznm in thies

a' refer ce.co u 34593, . (P ) may be used., For ‘this.c ound an
o0 o foUgwises TARE. o ThEdeigaBRAALY SHIF DRBEN2605, GEPsdurss 2pfiEbe FBSHEPertrs
Ref efoenq% wed) The structural biology of expression and function of Tissue’
Fact or: gr ngton T.S., et al. in Thronbosis and Haenostasis 66(1), 67-79
(1991). (2) Mathemati cal anal ysi's of concent rati on response rel ationshi ps:
Haf ner, Arzneim 5 Fors / Dr ug. Research 27, ..187 3
EInel Ren Bhaa T ponvedumb sk Syt eh o f acopseperan pt 1 (e RD:
factor ACTTVITY Of COERQIES of  the pregent TNVENLLQBntage ﬁmrcﬂﬁ{/%)?m age |-
of inhijpition at a concentration of 1x10"5 Mis given 1n-th followng = -
Tabl e. FmErB@szJPﬁémeﬂaIyst[C@‘C(bpe- per cent ages; proced@B8es as. descr.i bed
above were 10 followed.. Anti factor Vlilla / tissue factor activity. o
'(per cent agéPronyl bi ti on at a concentration of 1x10"5 M: -

_ 44) EtSOz-Asn-Leu Lys‘P[COCO] -O- LPropyI o : 56
44) EtSO,-D-3- Trq-Phe-Lys‘P[COCO] -O- ; o ]
1Propyl | : _ _

44) EtSO;-D-Leu-Gln- Lys‘P[COCO] o T

1Propyl




Exanpl e percentage inhibition (% 44) EtSO2-D Phe-Leu-Lys' P[ COCO -0 -98

"1 Propyl 4AYOP%/99@20 Asn- Leu- Lys' Y[ COCQO - O-i Propyl 56 44) PCT/EP98/02587

Et SO2- D- 3-Ti g- Phe-Lys' V[COCO - O 91 i Propyl 44) . .

Et S_02 D Leu-A@ n-Lys' P[COCO -O-. . .94 . jgPropyl WO 98/ 50420 PCT/ EP98/ 02587
46 - % 1. A conpound having the formula | R S02-B-X-Z-C(O-Y (1)
5. V\/nereln i's R2000- (CHR2)m or R2NH-CO- (CHR2) mor is selected from -
(1-12C) al kyl, (2-12C)al kenyl, which greups nay optionally be substituted .
- with (3-120 cycl oal kyl,, (1- 6C) al koxy,. OH  COOR2, CF3 or hal ogen, and -
from (6l 1AC§P§WP"‘1(‘?V“1$@,‘)C§PHF‘PJ9I and (8-16)aral kenyl,; ‘the aryl groups of.

~ which' nmay opt e Igut wth (1-6Cal kyl, 10 - -
- (3-8C) cycl oal k?ﬁ%ﬁ- Gg)egl'§§§§? , CF3 or halogen; mis 1, 2 .or 3;

- each group n| s_independently H... (1-12CQalkyl, (3-8C)cycloalkyl, -
(6- 14C) aryrv or - g7 15C) ar al kyl-, the aryl gr Qups of whi ch may be substltut ed
wi th. (1- 6CRAl ky R200C-6CHRP Ko X yr RINHALQHEMRLS Bri & aebond frcmm €l 2@)alio, d

f the f | NH- CH[ ( CH2) PC( O t ! h f
Shore'y RS PR el S o T
" A h

R T e

' seri ne t (8-e6)aralicenyk).the ael i groupsmof ovhivhi may pptionalyl be Substitechwith @R6C)alkyl,
addi ti onal .heteroat %n selected from and .20 optionally -

substf t ut ef? &F)%{d@ﬂ l@jh-ﬁ@qll,cm(yl )@Qg&g{mﬁéhi IoB8%y ' or oxo, or Xis
2- am no- |§1qpq:ty_ }g’ a_(_:l d, -NR2-CH2- C(_O) or the fragrrent W R3 :

each 'group R? is indépendently H; (1-12C)alkyl, (3-8C)cycloalkyl (6-14C)aryl or
(7- 15C)aralkyl the aryl groups of which may be substituted with (I 6C)alkyl (1- 6C)alkoxy :
_ or halogen : - - . i
15 Bis a bond -an amino- ac:d of the formula -NH CH[(CHz)pC(O)OH] C(O)- or an ester :
denvatlve thereof wherem pis 1 2 or 3, Gly, D-1-Piq, D- -3-Piq, D-1-Tiq, D-3-Tiq, D Atc
Aic, or a L- or D-amino acnd havmg a hydrophoblc basic or neutral sxde chain;-
X is an. ammo acnd wnth a  hydrophobic- side chain, glutamme 'serine, threonine, a_cyclic _
~ amino acxd optlonally contammg an additional heteroatom selected from N, O or S, and
20 'optnonally substituted: with (1 6C)alkyl (1-6C)alkoxy, benzyloxy or oxo, or X is 2 ammo-'
isobutyric acid, -NR%- <CH,-C(O)- or the fragment
-~ HCHyy N
, \ o .

NHCH _N-CHyC(O) _N-CH,-C(0)-

_ 0 ' . or X
wherein nis 2, 3, or 4, W i.s CHor Nand R*is H, ( 1'-6C)alkyl or phenyl which groups méy |
opﬁonally be substituted with hydroxy, (1-6C)alkoxy, COOH, COO(1-6C)alkyl, CONHZ', or

bl

25 halogen'
Z is lysine or 4- ammocyclohexylglycme
Y is -NH- (1 6C)alkylene -CeHs, the phenyl group of which may be substltuted w1th
(1-6C)alkyl, (1- -6C)alkoxy or-halogen, or Y is -OR‘ or -NR’RS, wherein Ris H, (2-6C)alkyl
or benzyl_,_and R and RS are mdependently H, (1- §C)alkoxy_, or (1-6C)alkyl optionally



CH2) n~ -NH-CH N-CH2-C(O = -NH N-CH2-C(Oy- 0 or O . ;, whereinnis 2, 3, or
4, Wis OMoogs/spe20and R3 is H (I -6C)al kyl or- phenyl whi ch ROITHERSS/02%87 .
optl onal | y ‘be substi tut ed with hydroxy, (1 6C) al koxy, . COOH,

CO(1-6C) al kyl ; CONH2, .or 25 hal ogen; is.lysine or T

4:am nocyg i ® d ke l{’hﬂm’k‘ 6 44RerOf
whi ch rmysuéééqgféﬁ \?ih%'ﬁ'tal'&ge iTh R %% @fkayg ?IGS?QHE?&y or - hal ogené&or Y
is ~OR4 or -NR5R6, vvherel n R4' is H (2 GC) aI kyI/_o benzyl, and R5 and k6
.are-i ndependent |y (1- 60 L_g t| nall 8/ 20
PCT/ EPQBIW%@F“'H%MQH‘PO‘( thﬁ}'i‘ﬁbr?;‘glﬁ‘gé’)ﬁ or ﬁ et her :
- (3-6C)al kyl en ﬁﬁ.nﬁ M‘é’alrt%ér&ﬁ‘ nltrogen atomto

whi ch the‘i)/' R §d‘5%ntge'§gf&ngp gaﬁﬁg‘ﬁre?cﬁe@alg 0, Sor.S2; or a prodrug
thereof or a pharndceutically acceptable salt thereof. 5 2 . The ~conpound

of claim 1, wherein-Z is | ysine._.~ 3. The corrpound of claim1- or 2
whersei Mﬂh@cmmﬂiﬁcmdowaéﬁewzsﬁdyaﬁ? no acidwith a “hydrophobic side

‘chain, glutanine, serine, threonine, -NR2- CH2-C(O -, or t he fragnent R3 CH -

)n -NH-CH N-CH2-C(O) - -NH NCH2-C(O). 0 or 0 " 10- whereln R3 is H, .
(1- 6C) a3 kptle @mpAAABWK clatin 1 oF2e whergoXrisla ofclizraynion ecidf arcirmnnsictﬂ-@]thWner ein X

is proline, leucine, glutamne, t hr.eonj ne; CH C(O)

wher ei n RB’W@PWL’M’MG chayr isbjsaming) segpe, threoping, WG@%&Q)' for 4B% ,

(CHZ)4 NH-CH N-CH2-C(O - -NH N-CH2-C(O - 15 0 or relrh3R3|s_Hor _rret_hyl.
- (CHZ)n\ " . ' o

I4

-NH-CH N-CH,C(0)- . NH

0-._ o - or 0

b

10 . | wherein R® is -H; (1-6C)_alkyl or phenyl. '.

E 4... The compound of any one of clalms 1 -3, wherein X is proline, leucme glutamme threonine,
phenylalanme -NR? CHz-C(O) wheremR is methyl cyclopentyl or cyclohexyl or the i
i fragment B ' '
&
(CH2)4 : |
\

/

-NH-CH R NCHz-C(O) L - _N-CH,-C(0)-

s 0 or’

" wherein R® is H or methyl.

5. The compound of any one of clalms 1-4, wherem Bisa bond, a D- ammo acid havmg a
hydrophoblc or neutral side chain. |

20 , _ . _
6. The compound of any one of claims 1-5, wherein R'is (_i-6C)alkyl or benzyl. .

- 7. The c_ompound of any one of claims 1-6, wh_erein Y is -OCH(CHj3),.

25 8. A pharmaceutical composition compﬁsing the compound of any one of claims 1-7 and

pharmaceutically suitable auxiliaries.

' THIS SHEET HAS BEEN
' ' REPLACED 1




5. The conpound of any .one of clains 1- 4 wherein B is a bond, ‘a D- am no-
aci d havnwmggaso4fwdrophob| c or neutral si de chain. . 20 6. pc'ﬁ‘mpmmmund of
any one.of clains 1-5,-wherein R is (1-6C al kyl or benzyl. 7. The
conpound of any one of clains 1-6, whefgein Y is -OCH(CH3) 2. 258 A --
pharmaceuti cal conposition conprising the conpound of any one of clainms 1-7
and pharmaceutically suitable auxiliaries.. THL5 SHEET HAS BEEN REPLACED.
-"WD 98/ 50429coxR§H'drER9&/n92>586fél&ms1-9 forTie mcblmmmd of any one of clains 1-7
for-use in therapy. V 10.Use of the conpound of any one of clains 1-7 for
the manufacture of a nedicament for .5 treating or preventing -

. thr O”b'lﬂ I.Ese 0 I-the co%pso%%a ?any one of clanms 1-7 for the manufacture ofa medlcament for

S treating or preventing thrombm-related dlseascs




