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Pr odrugs of Thronbln Inhibitors Field of the Invention 5 This invention
relatés to pharmaceutically useful prodrugs of pharnmaceutically active
conmpounds, . whi ¢ ARkiye conmpounds are, in particular, conpetipiiEeosni680
inhibitors of trypsin-like serine proteases, especially thronbin, the use
of the prodrugs as nedi canents, pharnmaceutical conpositions containing them
and synthetic routes to their 10 producti onl Background Bl ood coagul ati on
Is the key process |nvolved in bot h_haenostasis (ie the 15 prevention of
bl ood | oss from a Kiedgug Thrombin Inhibitopshosi s (ie the formation of a

bl ood clot in a blood vessel, sonetlnes | eading to vessel obstruction).
Coagul ation is the result of a conplex series of enzymatic reactions. One
20 of the ultimatggeRE o tisnseries of reactions is the conversion of
the proenzynme prothronbin to the active enzyne thronbin. Thronbin is known
to play a central roIe in coagulation. It activates platelets, leading to

pl at el et aggreqgatiQn, converts f] br|nogen into fibgin 25, nmononers, |ch
pol yneri se Spoft a s|l9vqrwpa f W%ﬁfilxctwmlesp RYgS

which in turn cro?ﬁahﬂ r 1“?5*,
Furthernore, throrbin act| vat es g%tcc?r and act orb%%l FL hy e
"positive feedbaclgareular, aicompetifivé hinhibiitors f bﬁﬂkppsihﬂil&ﬂheﬁne?»@rot&ses

i nhi biting the aggregation of platelets andth rratlon and WO
97/ 23499 especially thrombin, the use of rodmygsEds/ cuedicaments,
crosslinking of figohRaceutibASddnyfosttiits %bh&f:ﬁné’ﬁ:eﬂ‘&ﬁi@nﬂw‘ﬁ%%ﬂt& WP e be
10  production. ' '
Background

Blood coagulation is the key process involved in both haemostasis (ie the

15 prevention of blood loss from a damaged vessel) and thrombosis (ie the
formation of a blood clot in a blood vessel, sometimes leading to vessel
obstruction).

Coagulation is the result of a complex series of enzymatic reactions. One
20 of the ultimate steps in this series of reactions is the conversion of the
proenzyme prothrombin to the active enzyme thrombin.

Thrombin is known to play a central role in coagulation. It activates
platelets, leading to platelet aggregation, converts fibrinogen into fibrin
25 monomers, which polymerise spontaneously into fibrin polymers, and
activates factor XIII, which in turn crosslinks the polymers to form
insoluble fibrin. Furthermore, thrombin activates factor V and factor VIII
leading to a "positive feedback” generation of thrombin from prothrombin.

30 By inhibiting the aggregation of platelets and the formation and




expected to exhibit antithronbotic activity. In addition, antithronbotic
activity would be expected to be enhanced by effective inhibition of the
positive feedback nechanism 5 Prior Art The devel opment of | ow nol ecul ar
wei ght inhibitors of thronbin has been described by C aesso%&%lzgg,a?%
Coagul . Fi br WP9723884) 5 411. 10 Blonback et al (in J. din. Lab. [nvest.
24, suppl. 107, 59, (1969)) reported thronbin inhibitors based on the am no
aci d sequence situated around the cleavagg site for the fibrinogen Alerr]
chain. O the ami no acid sequences discussed, these authors suggested the
Lri peptide sequensgiifl o Fibrifh cfRemyeRitiblisrs of oMt wbi1a therkfort BI bi t or
Low nol ecul ar wel ght ert I de-based thronbin inhibitors have subsequently
been di scl osed iexpedted terexhibit antithrombetic arfivity. Int addsiony sntithrombetici onal
Pat ent Applications, WO 93/11152, 94/ 29336 2 .93/ 18 and., WO

95/ 01168; and E@FB}?&W@i‘i te%ﬂggl}é‘éﬁﬂe aB‘A@Vg%G?f"&B‘é" ﬁ‘jﬁ'ﬁ,g%%@ﬂdo‘k& 641
779, 185 390, 5 : 12, 362 002, 364 344, 530 167, 293
881, 686 642 an@é@%zlf:%r%gecpé@%ﬂﬁy, t hronbi n i nhibitors based on

pepti de derigatives have been 25 disclosed in European Patent Application

0 669 317 and International Patent Applications WO 95/23609, WO 95/ 35309,
WD 96/ 25426 and RaisnAro3ss. In particular, the latter application

di scl oses the peptide derivatives 30 R'OOC-CH err]-(R)Cgl - Aze- Pab- H,
wherein R err] represents H benzyl or (err] WO 97/ 23499 .

PCT/ SE96/ 01680 3rhe development of low molecular weight inhibitors of thrombin has been

described by Claesson in Blood Coagul. Fibrin. (1994) §, 411.

10
Blombick et al (in J. Clin. Lab. Invest. 24, suppl. 107, 59, (1969))
reported thrombin inhibitors based on the amino acid sequence situated
around the cleavage site for the fibrinogen Ao chain. Of the amino acid
sequences discussed, these authors suggested the tripeptide sequence Phe-

s Val-Arg would be the most effective inhibitor. |

Low molecular weight peptide-based thrombin inhibitors have
subsequently been disclosed in, for example, US Patent N° 4,346,078;
International Patent Applications WO. 93/11152, WO 94/29336, WO

20 93/18060 and WO 95/01168; and European Patent Applications 648 780,
468 231, 559 046, 641 779, 185 390, 526 877, 542 525, 195 212, 362
002, 364 344, 530 167, 293 881, 686 642 and 601 459.

More recently, thrombin inhibitors based on peptide derivatives have been

25  disclosed in European Patent Application 0 669 317 and International
Patent Applications WO 95/23609, WO 95/35309, WO 96/25426 and
WO 94/29336.

In particular, the latter application discloses the peptide derivatives
30  R'OOC-CH,-(R)Cgl-Aze-Pab-H, wherein R* represents H, benzyl or C, ¢




al kyl . Al though these active conpounds are known to exhibit significant
antithronbin activity, it would be beneficial to inprove their 5

phar macoki neti-c properties both after oral and parenteral adm-nistration.
Exanpl es of phwosaeaddonetic properties which it is desirabl e trorisEwsosss

i nclude: (a) providing an inproved absorption fromthe gastro-intestinal
tract, 10 with a view to reducing intra-_and/ or inter-individual
variability in relation to the bioavailabil?ty of the active conpounds; (b)
flattening the pla n? concentration time profile (ie reducing the
peak/trough ratio t he plasma concentration over the dosing interval), 15
wth a view to reducing the risk of falling outside the therapeutic :
interval and the side effects caused by a concentration peak which is too

high (eg bl eedi ngmﬂwﬁ?ht iRse saiieedoRipotids \Whé Chndven L0 ekRibit( §%}rﬁﬁﬁaﬂﬁbus
formation); and 20 - (c) increasing the duration of action of tthe active
conpounds. Mor eov @ntithsembim nacthetyentitr mouldinbei benefitialn tof improve theinmbi n
inhibitors may.l e ndesd rabl e | oca eedi eg in the intestjnal

| umen or subcu?an@gﬁéﬁﬁwﬁﬁ L g’f’hh%ﬁrg‘ﬁar 8&@%@%%%?025
Finally, orally a@afipléscéfphataiacokinttié propeftids Whithti ' | fbrotdi Pi t
trypsin and ot her_serlprilée pfg%eases I n tge g'astsroi nt elg'gsi's?\a atﬁtréa@tlﬁﬁ)ay

exhi bit additionakncludrs effects, including indigestion (eg if trypsinis
inhibited in the intestinal [umen). 30 WO 97/ 23499 :
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(a) providing an improved aibsorption from the gastro-intestinal tract,
10 with a view to reducing intra- and/or inter-individual variability in
relation to the bioavailability of the active compounds;

(b) flattening the plasma concentration time proﬁle (ic reducing the
peak/trough ratio in the plasma concentration over the dosing interval),

15 with a view to reducing the risk of falling outside the therapeutic
interval and the side effects caused by a concentration peak which is too
high (eg bleeding), and those caused by one which is too low (eg
thrombus formation); and

20 (c) increasing the duration of action of the active compounds.

Moreover, oral and parenteral administration of active thrombin inhibitors
may lead to undesirable local bleeding (eg in the intestinal lumen or
subcutaneously) as a result of a high local concentration,

Finally, orally administered active thrombin inhibitors which also inhibit
trypsin and other serine proteases in the gastrointestinal tract may exhibit
additional side effects, including indigestion (eg if trypsin is inhibited in
the intestinal lumen).




Al t hough certain N-benzyl oxycarbonyl derivatives of the aforenentioned
active conpounds are al so disclosed as thronbin inhibitors in International
Pat ent Application WO 94129336, that these derivatives nmay be useful as
prodrugs is | oned. In fact, WD 94/29336 makes no ”EQRﬁﬁﬁ

sui tabl e pr03?§3§E§ the active conpounds. W have found that 39Qg§%e
probl ens may be sol ved by adm ni stering conmpounds according to the present
i nvention which, whilst inactive per se, upon oral and/or parenteral

adm nistration are netabolised in the body 10 to formactive thronbin

i nhi bi tors, incl Althoggh kertainNicheylogyaipbotryl derisatives wfehe hfdrisnentionedt | on
According to the ipvention there _is _provided a cqompound of fornula I, 15

R er r] O{ O) C- CH| eR¢tjveqompaungds aresiso diselosed as thrombin inhibitors in fntemationgle | |

represents -R er = Al Gév?} ' et errl;

Al grr] repr eﬂant gl‘%?{elr\P?{ 1§t@>ﬂ ene;ya%gg?ﬂ Qh?{ mﬁ{eé%d%%q@%ggﬂ Jg%e%lhé !
hydrogen atons i grédtgs i flothmentioied? n F2ctPROH94/29336emakésSnétherfion@fR er r | .
CCOORerr] or C_))di(R[err])OC(O) err]; Rlerr] represents H, (err]

al kyl, or ( efr] suitable predrygs pfithecactivetcompoyndsip i s optional |y substituted
by CJerr] alkyl, C(err]al koxy, nitro or halogen); R err] and R err]

I ndependently represent H (err] al ky, phenyl, 2-naphthyl or, when R err]

represents - Al er W haNfdindr thid feGibole protlemnt May'bé SolvEE by iddnfl mto
25 which they are attached represent pyrrolidinyl or pipéeridinyl; err]
represents ([ err fompaynds gdcording do ﬂxepwmnyvemmmwhchmgdst inactivegperonal | y

bstituted b | kyl hal YA its 2- ht hyl,, ph |,
Gerr] al kyl phenst. Yase crhl sufior PareRiEcH admitialratamoars gosapelied 13 oot od by
| kyl , . . | (which
CLer ] al 110t 58 e N il LS okl mhibhida b, (11 ©

latter group I's option substitute

Disclosure of the Invention

According to the invention there is provided a compound of formula I,
15 R'0(0)C-CH,-(R)Cgl-Aze-Pab-R? I
wherein o N -
R! represents -R° or -A'C(O)N(RYR® or -A'C(O)OR";
A' represents C, 5 alkylene;
R? (which replaces one of the hydrogen atoms in the amidino unit of
20 Pab-H) represents OH, OC(O)R®, C(O)OR’ or C(O)OCH(R®)OC(O)R’;
R? represents H, C,,, alkyl, or C,; alkylphenyl (which latter group is
optionally substituted by C, ¢ alkyl, C, ; alkoxy, nitro or halogen);
R* and R’ independently represent H, C,, alkyl, phenyl, 2-naphthyl or,
when R! represents -A'C(O)N(RY)R?, together with the nitrogen atom to
25 which they are attached represent pyrrolidiny! or piperidinyl;
R® represents C, ,, alkyl, phenyl or 2-naphthyl (all of which are optionally
substituted by C,, alkyl or halogen); |
R’ represents 2-naphthyl, phenyl, C,, alkylphenyl (which latter three
groups are optionally substituted by C,¢ alkyl, C, s alkoxy, nitro or
30  halogen), or C, ,, alkyl (which latter group is optionally substituted by C, ¢
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al koxy, Cferr] acyloxy or halogen); Rerr] represents Hor (ferr] alkyl;
and R[err] represents 2-naphthyl, phenyl, Cerr] alkoxy or (Jerr] alkyl
(which | atter v iH3edoSs oOptionally substituted by hal ogen, C erdiisedblsmssy or
Cerr] acyloxy); 5 provided that when R err] represents Rerr], Rerr]
represents benzyl, nmethyl, ethyl, n-butyl n- hexyl and R err] represents
C(OORerr], then Rerr] does not represent benzyl; or a

phar maceuti cal | y-acceptabl e salt thereof (hereinafter referred to as "the
conpounds of the alkexhiCuracyloxyoormalogemyounds of the invention may exhi bit

tautomerism Al gaut | Geyf QF Joxtures thereof are included within
t he scope of the #n&?ﬁ%&hﬁ%ﬁe@oﬂp@ﬂ of the invention may al so contain
one or nore asynmgt ﬁééf;esbﬁts %ﬁﬂgﬂyﬁtﬂféﬁyﬁr@m&?erftf:,gfﬂkyk(wmbh Iadr cal

ri

and/ or di ast ereoi so sm All" di astereoi soners nay be separated using

conventional t ecrgroypds optionallyr sbstitatedaby halogen; G inhoxy arrGss aayloxydt i on.
ot her i xt ur o ot TRECEH AP TR R B R qrRrcsent By, Pt g,
crystal li sation ofplfghbr nditxyl B'R? fepitesent] CEOYOR! ALY R ABes'fist represemt | cal

I somers may be made DBy reaction of the appropriate optically active
starting materialbenaypljer condi- tions which will not cause racenisation or

epi merisation, or by derivati,sation, f exanple with a ponochirgl, acid
fol | oned by separ®t mawscgiﬁw@i&ﬁ&%m?@%&%%wammm
means (eg HPLC, 2 RYntMiion® | i Ca). All stereoisoners are
i ncluded within tﬁléeggg‘ge o? {)ﬁ@ iﬂventql 0?1. According to a further aspect
of the inventton there is provided the use of a conpound of formula I, as
her ei nbef ore defiped but w i hqu he provi so, as a prodrug. .

"The compounds o% c_}nven on may exh?lgxt tautomer?sm. Aﬁ%automenc

forms and mixtures thereof are included within the scope of the invention.

The compounds of the invention may also contain one or more asymmetric

15  carbon atoms and may therefore exhibit optical and/or diastereoisomerism.
All diastereoisomers may be separated using conventional fechniques, eg
chromatography or fractional crystallisation. The various stereoisomers
may be isolated by separation of a racemic or other mixture of the
compounds using conventional, eg fractional crystallisation or HPLC,

20 techniques. Alternatively the desired optical isomers may be made by
reaction of the appropriate optically active starting materials under condi-
tions which will not cause racemisation or epimerisation, or by
derivatisation, for example with a homochiral acid followed by separation
of the diastereomeric derivatives by conventional means (eg HPLC,

25 chromatography over silica). All stereoisomers are included within the
scope of the invention.

According to a further aspect of the invention there is provided the use of
a compound of formula I, as hereinbefore defined but without the proviso,
30 as a prodrug.
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Al kyl groups which Rerr], Rerr], Rerr], Rerr], Rerr] and Rerr] my
represent may be linear or, when there are a sufficient nunber of carbon
atons, be.br )€ Cyclic or partially cyclic, be satur

unsat ur at ed,%gﬁe | f"e’?rupt ed by oxygen and/or be substitut edai)@qstégm%%t ed
by OH, 5 provided that the OH group is not attached to an sp[err] carbon
atom or a carbon atomwhich is adjacent td an oxygen atom By "partially
cyclic al kyl groups” we nean groups such as CH2Ch. 10 Al kyl groups which

Rlerr] may represkyl groops Rihich R®, R'eR®] RInR'Rimt RP mamy répresenivanay beed by,
may be |inear or, when there are a suffi&}ent nurrggrp?f carbon atons, be
branched, be satlm{e‘éﬁow}‘%séﬂﬁaf%& ARHjciEnt ,RUMpReT uﬁ‘ﬁ?f‘kﬂ}m&y%n. 15
The al kyl porti | kvl k=N

represent may be P‘ﬁ‘tﬁheegr‘ lﬁc@r?;%lr’\r gh@@?a%ig’ ﬁﬂ%’%‘ggﬁn:ﬁﬁ%g%ﬁ?gr bon
atons, be brancHagkrpipiéd by coxygbn aidior Ge sobsiitutedt ol terhhikplednby 9O DS

which Alerr] may represent may be linear or, when therg are 20 a
suf fici ent nénbeprovidedzthab thea roupeisonetnastashed tol anrsph sathon atamear @r

unsat urated. Al kox roups | ¢h err V. L.epr nt, and Rerr], Rerr]
and R err] may Mgﬁ'@m@@'b@%t&qﬁi%gg&gﬁ?nMen there are a

sufficient nunber of 25 carbon atons, be branched and/or be saturated or
unsat urated. Acyloxy groups which Rlerr] and Rlerr] nmay be substituted by

may be |inear orBy Mpariallyccysligradkyl groaps”cwe meam groups siichcas €BaCht ons, be
branched and/or be saturated or unsaturated. 30

10 Alkyl groups which R® may represent, and R?, R® and R’ may be
substituted by, may be linear or, when there are a sufficient number of
carbon atoms, be branched, be saturated or unsaturated and/or be
interrupted by oxygen. '

15 The alkyl portion of alkylphenyl groups which R® and R’ may represent
may be linear or, when there are a sufficient number of carbon atoms, be
branched and/or be saturated or unsaturated.

Alkylenc groups which A’ may represent may be linear or, when there are
20 a sufficient number of carbon atoms, be branched and/or be saturated or
unsaturated.

Alkoxy groups which R® may represent, and R? R’ and R’ may be
substituted by, may be linear or, when there are a sufficient number of
25 carbon atoms, be branched and/or be saturated or unsaturated.

Acyloxy groups which R” and R® may be substituted by may be linear or, -
when there are a sufficient number of carbon atoms, be branched and/or
be saturated or unsaturated.
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as herei nbef orgodpksqeed, w th the additional
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Abbreviations are listed at the end of this specification. According t
further aspect of the invention there is provided a conpound of formula I,

does not represent -Alerr]C(OORerr]; (b) Rerr] and R err] do not
I ndependently represent H (c) R err] does not represent CJerr] alkyl,

Rlerr] represents OC(O R[err]. 10 Accor di ng7to a further aspect of the

invention there is provided a conpound of fornula I, wherein: (a) Rl er

represents -Alerr

JAbbopartions are listad aff the epd of thig) speeificatiRependent | y

represent H, (c) R err] represents (CJerr] alkyl, when R err] represent
15 When R err] represents -Alerr]CCONRerr])Rerr],
preferred conpoundgecatdingetd Y fittlie?Naspest \oficthe Ninventidie thére: isApedvifled a
represents Clerr] alkylene;, Rerr] represents Hor Cferr] alkyl; 20 Rerr]
represents ([ err] canppundrofcfenmuyla dy disobereinbefase deafined, writh she

Rl err] together

O(ORerr].

re re.senhmgyrrolidi nyl. When R err] represents
-A (O ORferr]? p

P%

onpounds of the invention include those whe

0O a

5 provisos thateciseosijesor ]

when
r]

S

and

rein:

25 Aerr] represe%@ﬂgwnﬁlﬁm;_ﬂmjmv;eprésents Clerr] alkyl. Wen

Rl err] represents

err], preferred conpounds of the invention include

t hose wherein R err [byRband Ritdo wot infependentlyceprésant Hy | atter group my be
0 Tinear or, when L ASke g eod SULLSIEN, dgTPShe R EhR0S LRTOORT™

10

15

According to a further aspect of the invention there is provided a
compound of formula I, wherein: '
(a) R! represents -A'C(O)OR?;
(b) R* and R? independently represent H;
(c) R® represents C,,; alkyl, when R? represents OC(O)R®.

When R! represents -A'C(O)N(R*)R’, preferred compounds of the
invention include those wherein: '

A! represents C, 5 alkylene;

R* represents H or C, ¢ alkyl;

RS represents C,, alkyl or C 4 cycloalkyl; or those wherein

R? and R’ together represent pyrrolidinyl.

When R! represents -A'C(O)OR*, preferred compounds of -the invention
include those wherein:

A! represents C, ; alkylene;

R* represents C, ¢ alkyl.

When R! represents R®, preferred compounds of the invention include
those wherein R? represents H, C,.,, alkyl (which latter group may be

linear or, when there are a sufficient number of carbon atoms, may be

be
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branched and/or be partially cyclic or cyclic), or (ferr] alkylphenyl
(which latter groups is optionally substituted, may be linear or, when
there are a Hlﬁ*ﬁnt nunber of carbon atons, be branched) Pcﬁ,sxpg,ﬁg@rred
conpounds of e 1 nvention include those \/\herel n Rerr] represents OH,
OC(O R err] (Wnereln in the latter case, R err] represents optionally
substituted phenyl or (err] alkyl (vvhich8|atter group may be linear or,
when there are a sufficient nunber of carbon atons, may be branched, be

cyclic or parti drancheg ahdfor berpattiallyoeycliatorrcychc), cor Gpsalkylphesyl) (which :

CCOORerr] 10 . (wherein,,in the,latter case, rr] represents optionally

SubtI tut el phedgHir Sepwnt is aptiophlly Syhsteed,ay Bt Tiaedr P Wk heze Ay 2

substituted, may ﬁfcﬁéd rofc%i‘lﬁtaﬁl"se}:@ lﬁh ficient nunber of carbon
HOr R y C ,

atons, may be bra ic or partral and/ or saturated or
unsaturated), or ([err] aI kyI phenyl (V\/m ch | atter group is optionally
substituted, may be |linear or, when there are a suffici gnt nunber of

carbon atoms3 fseremcamwaﬁaoftbpm(mpmﬂp@ & represggmds ein, in

bhenytor G or QEEGGIOFEIERGRLS i e TR base IS Rotebomd SHBREIC
be linear or, wagbstitineteplithel armf,;unw Cmulmxﬁer%oﬁ pThey betkwdar orpy be

branched and/ or cycl ic or partiall clic)). Mre pref erred corrpounds

of the inventi owhendherecare asyfficient R}fl nr%?ln&s@ﬂ)fbe ipranchedabe O er r |

L Rl oM e S, S

optional |y spbs N &eq g3 ,ey,gggngyw
-Alerr] C(O N(R gﬁ%%[ﬂler rt]he( 51"%ei'réea{sﬁ in"the | att erna%lgssghst'lb\ttmggrph rngpresent S

d err] al kyl ene,Candlkyl éwh]chrhqmregretlpss epmmallbreﬂub;tltutddy lm&yrhb Rhearrdr,
represents ( er rvlhe lt‘fi%re are a uﬁ'{c}len(iynculm%aelrw darbon a %sr, may ge branched,
cyclic or partially cyclic, and/or saturated or unsaturated), or C,,

alkylphenyl (which latter group is optionally substituted, may be linear or,

15 when there are a sufficient number of carbon atoms, may be branched)),

or C(O)OCHR*OC(O)R? (wherein, in the latter case, R® represents H or

methyl, and R® represents phenyl, or C,, alkyl (which latter group is

optionally substituted, may be linear or, when there are a sufficient
number of carbon atoms, may be branched and/or cycljc or partially
20 cyclic)).

More preferred compounds of the invention include those wherein:
R! represents H, linear C, ,, alkyl, branched C,,, alkyl, partially cyclic
Co10 alkyl, C,,, cycloalkyl, optionally substituted linear C, , alkylphenyl,
25 optionally substituted branched C, alkylphenyl, -A!C(O)N(R*R’ |
(wherein, in the latter case, A represents C, ; alkylene, and R* represents
H or C,, alkyl and R® represents C, ¢ alkyl or Cs cycloalkyl, or R* and
R’ together represent pyrrolidinyl), or -A'C(O)OR* (wherein, in the latter
case, A’ represents C, s alkylene and R* represents C, alkyl);
30 R? represents OH, OC(O)R® (wherein, in the latter case, R® represents

AFRETS L e IR g IR e e, momEEm R A el e R LT L N U P T et semas mew e e —



R err] togéther repr esent pyrrblidi nyl), or -Alerr]C(OORerr] (wherein, in
the latter case,

C err] alkyl

case, Rierr] neovmsan s WD 97/ 23499 PCT/SE96/01630

Alerr] represents (Jerr] al kylene and R err] represents

); 30 Rlerr] represents OH OC(O R err] (wherein, in the latter

PCT/ SE96/ 01680 9 optionally substituted phenyl, linear CJerr] alkyl,

branched Cerr] alkyl or cis- oleyl), C(O err] (wherein, in the latter

case, Rlerr]

unsaturated linear (Jerr] alkyl ,or opjipnally sybstjtute nd/,pr, opti on
unsat urated br anc%&P'@EWrﬁ“FS'ﬁWI pheg {’ilm‘i’é}' @:—4 Gﬂ‘ﬁs g?hﬁjemﬂﬂﬁh\%ﬁw:

repr

optionally substi

branched Cerr] a{’%ﬁg%@@vo&@ﬂ"ﬁ%%ﬁ%%q%Fréw@(;\%é’?gpﬁmﬁ ﬁt ?ﬂe

| atter case,

R] er sibstieped aadics optivnaltytinshnmated Aimear 1C,L, catkyls enoptiphallyy | |

esents optionally substituted and/ or optionally

ally

- | oal kyl, _Ii, alkyl, b h | kyl . i al l
cvel it Clorr] al kiubstiuge pbior cptiRnAly mssaraies braiheivsa A0V RESBRAIbN i on

i ncl ude those g/\/ne

cycl oal kyl,

represents OH,

or” op

al kyl or optional

substituted |inea

Fibiserd BhomhBE SRSty GGyl ity T o bRl

OCoptidallyshbétivirttranched cgf&kylghényl) erCSEO@)OTHRYOCIOIRS ent s

15 Ilinear (Jerr] al kyl or branched err] al

1),
the latter case, (whearein, iathe latier casgst 'ommsynélﬁmrim

nd Rz zepresants |

C(%gg‘[terr]‘, (wher ei n,

BB LSRRI S, A 2 AT

in

C(C))OO%(R[err])Cx‘éQlﬁ[@;_{hkyyyoerei n, in the latter case, R err] represents

represents Clerr] 20 cycloalkyl, linear CJerr] alkyl or

H and R err]

partially cychec Clerr] alkyl). Wien R err] represents R err] and R err]

represents option

substi t uent

inclu

15

20

Bl b - Sk e o iRAGAE RS AR

R! represents linear C, ¢ alkyl, C¢, cycloalkyl, or optionally substituted
linear C,, alkylphenyl;

R? represents OH, OC(O)R® (wherein, in the latter case, R® represents
linear C,; alkyl or branched C; alkyl), C(O)OR? (wherein, in the latter
case, R? represents optionally substituted lincar C,, alkyl or optionally
substituted branched C,, alkyl, optionally substituted linecar C,,
alkylphenyl or branched C; alkylphenyl) or C(O)OCH(R®)OC(O)R’
(wherein, in the latter case, R® represents H and R’ represents Cs,
cycloalkyl, linear C, 4 alkyl or partially cyclic C,, alkyD).

When R! represents R® and R® represents optionally substituted C,,
alkylphenyl, preferred optional substituent include C,¢ aikyl (especially
methyl).

When R? represents C(O)OR? and R’ represents optionally substituted C, ;,
alkyl, preferred optional substituents include halogen (especially chloro)

and C, ¢ alkoxy (especially methoxy).

When R? represents C(O)OR’ and R’ represents optionally substituted




met hyl ). 25 When R err] repkesents C(OORerr] and R err] represents
optionally substituted CJerr] alkyl, preferred optional substituents
i ncl ude hal ogen (especially chloro) and (ferr] al koxy (especially nethoxy).

30 When R2 s C(OORerr] and R err] represents optpcaniboédieso
substi t ut ed @8\%@%‘357% 23499 .

PCT/ SE96/ 01680 10 phenyl, preferred optional substituents include (err]

al kyl (especially mnet hyI) Clerr] al koxy @@specially nmethoxy) and hal ogen
(especially chloro). Wen Rlerr] represents C(O err] and Rlerr]

represents opti oplsnyl, wcfsmeduoptmt@enl’o]stlmentSaino}u Shy| alkyk e(espem@tly

optional substituent I tro, d oungs of. nventi on
i ncl ude the conp@&ﬂ"d’i)’(#l Eﬁ&?ﬂ qll&) a"@%gﬁpg Birﬁg%nds of
the invention include: EtOOCCH err] - (R)CgI-Aze Pab- COOCH[err]CH CHerr];

nPrOOCCH[ err] - (R) Cgl - Aze- Pab- COOCI—l[err]CI—lzCI—l[err]
t BuOOCCH[ err] - (Wh fesbm@mo)pa’rahm Tefiefents ppuonally substituted C, ,

Et OOCCH - Aze- Pab- A5 %IDCH I-Az Pab- COO- nB
Prl C(O) E:ﬁ&][ eﬂ@%&‘-&ﬁ subgtitwe: H“&“ o e
ChNHC(O)CI-l[err]OOCCI—l[err] (R Cgl - Aze- Pab- zZ;

(nPr)Jerr] NC(OCH err] OOCCH[ err] - (R)Cgl-Aze-Pab-COOCH[err]CDCC(CH[err])[err

1. Et OOCCH[ er r] - PRoféired éom B&mmimnﬁmw[m compourids ;ofEiamples
EtOOCCH err] - (R) - Aze- Pab- COOCH(CH err] ) OOCCH err];
MeOOCCH] er r ] - ( R) &80 B8z e- Pab- 0OCPh: MeOOCCH[ err ] - ( R) Cgl - Aze- Pab- OH;

10 More preferred compounds of the invention include:
EtOOCCH,-(R)Cgl-Aze-Pab-COOCH,CH=CH,;
nPrOOCCH,-(R)Cgl-Aze-Pab-COOCH,CH=CH,;
BuOOCCH,-(R)Cgl-Aze-Pab-COOCH,CH=CH,;
EtOOCCH,-(R)Cgl-Aze-Pab-COOEt;

15 EtOOCCH,-(R)Cgl-Aze-Pab-COO-nBu;
PriC(O)CH,CH,CH,00CCH,~(R)Cgl-Aze-Pab-Z;
ChNHC(O)CH,00CCH,-(R)Cgl-Aze-Pab-Z;
(nPr),NC(0)CH,00CCH,-(R)Cgl-Aze-Pab-COOCH,00CC(CH,)s;
EtOOCCH,-(R)Cgl-Aze-Pab-COOCH,00CC(CH,)s;

20 EtOOCCH,-(R)Cgl-Aze-Pab-COOCH(CH;)OOCCH,;
MeOOCCH,~(R)Cgl-Aze-Pab-OOCPh;
MeOOCCH,-(R)Cgl-Aze-Pab-OH;
EtOOCCH,-(R)Cgl-Aze-Pab-OH;
BnOOCCH,-(R)Cgl-Aze-Pab-OH;

25 nPrOOCCH,~(R)Cgl-Aze-Pab-Z;
nPrOOCCH,~(R)Cgl-Aze-Pab-OH;
iPrOOCCH,~(R)Cgl-Aze-Pab-OH;
fBuOOCCH,-(R)Cgl-Aze-Pab-OH;
(nPr),NCOCH,00CCH,-(R)Cgl-Aze-Pab-OH;




Et OOCCH err] - (R) Cgl - Aze- Pab- OH, BnOOCCH[ err] - (R) Cgl - Aze- Pab- OH, 25
nPrOOCCH err] - (R) Cgl - Aze-Pab-Z; nPrOOCCH err] - (R) Cgl - Aze- Pab- OH;

i PrOOCCH err]-(R) Cgl - Aze-Pab- OH;, t BuOOCCH err]-(R) Cgl - Aze- Pab- OH;

(nPr) [ err] NCOCWoea72b490CCH| err ] - (R) Cgl - Aze- Pab- OH; WO 97/ 23ROT/SEI6/01680
PCT/ SE96/ 01680 11 ChNHCOCH[ err] OOCCH err] - (R) Cgl - Aze- Pab- OH;

Et OOCCH err] - (R) Cgl - Aze- Pab- OAc; HOOCCH er rl] - (R) Cgl - Aze- Pab- OH;
HOOCCHf err] - (R) Cgl - Aze-Pab-O-cis-Aeyl; 5

%ﬁlcﬂfgpr/i OOCCH eﬁ']"]"(lﬁaﬁq Q@éeﬁggﬁkiég’&zﬁ?é’)‘%%m[ err]- (R Cgl - Aze- Pab-

ChCH OOCCH R -Aze b-Z; 10
Phqk/g;{]err]mglglz{étoﬂa-%mze Pab- Lerr]-(R Gy 2
(Me)[err] CHC( I\/E)[d{@wlaﬂgl-ﬁ(ﬂ)my@me Pab- Z;

Tl L ook f e B
R gy Rt

BnOOCCH| err] - (R) CgBuCEHEODUC A&)Pab-z
BnOOCCH err] - (R)CgI-Aze Pab-

i ProoCCH err] - (R (@’rMMGWgPAF@ﬁBM»er r];
ChCH,00CCH,-(R)Cgl-Aze-Pab-Z;

ChOOCCH,-(R)Cgl-Aze-Pab-Z;

10 PhC(Me),00CCH,-(R)Cgl-Aze-Pab-Z;
(Me),CHC(Me),00CCH,-(R)Cgl-Aze-Pab-Z;
BnOOCCH,-(R)Cgl-Aze-Pab-COOPh(4-OMe);
ChCH,00CCH,-(R)Cgl-Aze-Pab-COOPh(4-OMe);
(2-Me)BnOOCCH,-(R)Cgl-Aze-Pab-COOPh(4-OMe);

15  EtOOCCH,-(R)Cgl-Aze-Pab-COOPh(4-Me);
BnOOCCH,-(R)Cgl-Aze-Pab-COOPh(4-Me);
BnOOCCH,~(R)Cgl-Aze-Pab-COO-nBu;
{PrOOCCH,-(R)Cgl-Aze-Pab-COOCH,CH=CH,;
EtOOCCH,-(R)Cgl-Aze-Pab-COO-iBu;

20 BnOOCCH,-(R)Cgl-Aze-Pab-COO-nPr;
EtOOCCH,-(R)Cgl-Aze-Pab-COOCH,00CCh;
Et0OOCCH,-(R)Cgl-Aze-Pab-COOCH,00CCH,Ch;
EtOOCCH,-(R)Cgl-Aze-Pab-COOCH(Me)OOCPh;
EtOOCCH,-(R)Cgl-Aze-Pab-COOCH,00CPh;

235 BnOOCCH,-(R)Cgl-Aze-Pab-COOCH(Me)OAc;
EtOOCCH,-(R)Cgl-Aze-Pab-COOCH,0Ac;
{BuOOCCH,~(R)Cgl-Aze-Pab-COOCH,0Ac;
MeOOC-C(=CHE)CH,-OOCCH,«(R)Cgl-Aze-Pab-Z;
Men-OOCCH,-(R)Cgl-Aze-Pab-COOPh(4-OMe); and




Et OOCCH err ]

- (R) Cgl - Aze- Pab- COO-i'Bu; 20
BnOOCCH err] - (
- (

R
Rg Cgl - Aze- Pab- COO- nPr;

R) Cgl - Aze- Pab- COOCH[ er r ] OOCCh;
93

Et OOCCH err ] '
Et OOCCH] er r {yg §7184b - Aze- Pab- COOCH[ er r ] OOCCH[ er r ] Ch; PCT/SE96/01630
Et OOCCH err ] Cgl - Aze- Pab- COOCH( Me) OOCPh;

-(R)
Et OOCCH err] - (R) Cgl - Aze- Pab- COOCH200CPh; 25
BnOOCCH| err ] - ( R) Cgl - Aze- Pab- COOCH( Me) OAcl2

Et OOCCH2- ( R) Cgl - Aze- Pab- COOCH[ er r ] CAc;

't BUOOCCH] er r | - BOSCHz4R)Cg]- CGOPDORCCL,.

MeOOC- C(=CHEt ) CH err] -OOCCH err] - (R) Cgl - Aze- Pab- Z;

Men- OOCCH err] - (R) Cgl - Aze- Pab- COOPh( 4- Owe) ; and WO 97/ 23499

PCT/ SEO6/ 01680 Phgs SRR el doRlfotnad 6f U AveREE A15de20 [er 11

Particularly preferred npounds of the invention i1nclude:

Et OOCCH| er r ] - ( IBtOQCCHe-(R}CelcABeRpb«COOCH,ECY;; 5

e e 1 L
I\E/L%% 2”% EW@%%W&’%[ err]-(R) Cgl - Aze- Pab- OH;
OO 1 1] (e o 1] R Col Az Pabr onc.

OO R (RS Ca1 Aze-Pab-COOCH,O0CE;

MeOOCCH,-(R)Cgl-Aze-Pab-OH;

10 EtOOCCH,-(R)Cgl-Aze-Pab-OH;

APrOOCCH,(R)Cg)-Aze-Pab-OH;

{PrOOCCH,-(R)Cg)-Aze-Pab-OH;

BnOOCCH,~(R)Cgl-Aze-Pab-OH; and

EtOOCCH,-(R)Cgl-Aze-Pab-OAc.

15
Preparation

According to the invention there is also provided a process for the
preparation of compounds of formula I which comprises:

(2) Preparation of a compound of formula I wherein R? represents OH by

reaction of a corresponding compound of formula I, wherein R? represents

OC(O)R® and R® is as hereinbefore defined, with an alkoxide base (eg an

alkali metal alkoxide), for example at room temperature in the presence
25  of an appropriate organic solvent (eg THF).

(b) Preparation of a compound of formula I wherein R? represents OH by
reaction of a corresponding compound of formula I wherein R? represents
C(O)OR’ and R is as hereinbefore defined with hydroxylamine, or an acid
30  addition salt thereof, for example at room temperature in the presence of




According to the

invention there is also provided a process for the

preparation of conpounds of fornula I which conprises: 20 (a) Preparat

of a conpound of

formula | wherein R err] represents OH by reaction of

i on
a

correspondi-ng ovopmsasy of fornmula |, wherein Rl err] represent COSESSYGRESSr I |
and Rlerr] is as hereinbefore defined, with an al koxi de base (eg an al kali

net al al koxi de),

appropriate organ
formula | wherein
of formula | wher
her ei nbef ore defi

t hereof, for exanp

for exanple at roomtenpelgiaiure 1in the presence 25 of
ic solvent (eg THF). (b) paration of a conpound of

ei}Rﬁsre e ea?é; g:gg%ggl% n of a corﬁxgmndl)ggagon}‘)

nﬁg, %p 30 addition salt
roo te‘rx'rgle’ratu ?ﬁe pr €sence of WO 97/ 2

an

ound
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and an-appropri at
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formula I, I+(;0
as herei nbefor € d
Rlerr]OC CH er
represents a | eavi
al kyl sul phonate (
her ei nbef ore defi
40[err]C) in the
an appropriate or

Preparation of a
10

15

e orgam c.solvent (eg THE or EtOH). (c) Preparation o

| &) Proparationef aeprapound of formyla d byrgadtion ofarastrspoRding
P [l wh
g&mnéé&d‘?ﬁf%gg{ngbund of formula II1I, erein Rer

r]-Llerr] H..R)C -Aze-Pab-R? V\,hereln Llerr] 11

ing grou for exa e hallde eg bromde) 10 or
ewhereir R 9@# asrhereinbe "Emp éml cpmpoupd pﬁ forsnula III,

ned, for exanple bet qd el evated tenperat
presence of a sui tabvgwipot assi um car bonat e;ﬁ
Owhéreir ! \feﬁtesé:ﬂﬂ aTéRxW fof ekﬂﬂpierlidlﬂl: e%%mm)e)
conmpound of” formul a | erein Rlerr] re resents H and
or alkylsulphonate (eg trifluoromethylsulphonate) and R’ is as hereinbefore
defined, for example between room and elevated temperature (eg 40°C)
in the presence of ‘a suitable base (eg potassium carbonate) and an

appropriate organic solvent (eg THF, DMF or acetonitrile).

(d) Preparation of a compound of formula I wherem R? represents H and
R? represents OH or C(O)OR’ and R’ is as hereinbefore defined by
reaction of a corresponding compound of formula I whercm R! represents
C..10 alkyl or C,, alkylphenyl, and R? represents OH or C(O)OR’, with a
suitable base (eg an alkali metal alkoxide or hydroxide), for example at
room temperature in the presence of an appropriate organic solvent (eg
water or MeOH).

(e) Preparation of a compound of formula I wherein R? represents
OC(O)R® and R° is as hereinbefore defined, by reaction of a corresponding
compound of formula I wherein R? represents OH.,- with a compound of
formula IV,
R’C(0)-O-C(O)RS v
or a compound of formula V,
RC(O)Hal \'

wherein Hal represents Cl or Br and, in both cases, RS is as hereinbefore

f a

r] is

e (eg
and

ErTIeE



Rlerr] represents OHor C(OORerr] and R err] is as hereinbefore defined
by reaction of a correspondi ng conpound of fornula |I wherein R err]
represents Clerr] alkyl or (Jerr] al kylphenyl, and Rl err] represents OH or
CORerr], wth suitabl e base (eg an alkali metal al koxpdfs

hydr oxi de), Wyrgt'”&‘éﬂpl e at 20 roomtenperature in the presence o é‘r?o
appropriate organic solvent (eg water or MeOH). (e) Preparation of a
conmpound of formula | wherein R2 represerdds OC(O Rl err] and Rerr] is as
her ei nbef ore defined, by reaction of a corresponding 25 conpound of formula

| wherein R errliefifigd,cforréxaniple at\rddim dempenacurednahe fpresence of \4 suitable
Rerr]C(O-OCC(ORerr], . . | V. or a conpound of formula V,
Rlerr] (O Hal base (eg triethylamine, pyriding,on PNMDANK AR BPPEIPrIAte AIBAME o By

and, in both cas err]al Saher el e WO 97/ 23499
PCT/ SE96/01680_f§]S",8§ %@;@g@%e%gﬁﬁeggﬁﬁbmterrperature In the presence

of a suitable base (eg triethylam ne, pyridine or DMAP) and an appropriate
organi ¢ solvent (eg nethylene chloride or THF). 5 (f) Preparation of a
conpound of for ()l Prepatationaifra ¢gmpondof fownule kwherein Rirepresents B andint s

CO(ORlerr], anguRertl | \dmBi” rRetoLe Jebarss dinl ey a8 of
Plerr]O C CH earwﬁ&hg%ﬁi hd Bf Formula VI VI wherein Plerr]
represents an aci abile

ster protecting group (eg tBu or Bn), 10 and
Rlerr] represents OC(O) R err] ,P'@OYCICHRRCg]l-Azs-Bab-Rer ei nbef ore d¥li ned,

wth a suitable acid (eg TFA), for g | e at room tenperature i he
presence of an ég‘fﬁ"ﬁ‘&f‘ mw&aﬁneCM?swfeg‘#&'ﬂﬁ @I‘éf"i 33’})’
10  and R? represents OC(O)RS, wherein RS is as hereinbefore defined, with
a suitable acid (eg TFA), for example at room temperature in the presence
of an appropriate organic solvent (eg methylene chloride).

(g) Preparation-of a compound of formula I wherein R! represents R®, R®
15 represents C,., alkyl or C,, alkylphenyl, R? represents OH or C(O)OR’,
and R? is as hercinbefore defined, by a trans-esterification of a
corresponding compound of formula VII,
_ R"0(0)C-CH,-(R)Cgl-Aze-Pab-R? VII
wherein R" represents a C,;, alkyl or C,; alkylphenyl group other than
20 that being formed and R? is as hereinbefore defined or an alternative labile
alkyl substituent, under conditions which are well known to those skilled
in the art.

Compounds of formula Il may be prepared by deprotection of a compound
25 of formula VIII,
Boc-(R)Cgl-Aze-Pab-R? vl
wherein R? is as hereinbefore defined, under conditions which are well
known to those skilled in the art.

30 Compounds of formula VI and VII may be prepared analogously to those




(g) Preparation of a conpound of fornmula | wherein Rl err] represents
Rlerr], Rerr] 15 represents (Cerr] alkyl or (Jerr] al kyl phenyl, R err]
represents OH or C(O OR[err], and Rerr] is as hereinbefore defined, by a
trans-esterifiwghypRepf a correspondi ng conpound of fornula ViPET/SES6/01680
Rerr]QOCCHerr]-(R Cgl -Aze-Pab-R err] VI1 wherein R err]
represents a (Jerr] alkyl or (Jerr] alkylphenyl group other than 20 that
being forned and Rl err] is as hereinbefore *defined or an alternative labile

al kyl substituent, under_ conditions ich are wel] known to tho skil |l ed
in the art. Conpomethpdsrdeseribad @’F'I“bgg’iegﬁf preepeation f"ﬂﬁ’ﬁf’B@% f? "g? a

conmpound 25 of fo | p1 = Aasd - VI
wherein R err] i si’gﬂ ﬂ\gﬁgbnge%&éé@@#éd, UEF&E@%&I i%’r"fg al lck?rarcé°SV\/eI I
known to those Skhlkbﬂﬂle'h ].the art. 30 Compounds of fornula VI and VII may

be prepared anal ogously to those WO 97/ 23499
PCT/ SE96/ 01680 15 net hods descri bed herei nbefore for preparation of

conmpounds of for al, | ' r

Feprasents o ebr ] Comgpunif of FORpHENH mak 38! re5ed o RhCHCOEs Sofbbtnd, )
may be prepared byf fsafila @Y, of a conpound of formula I X, H Pab-Rerr]

| X wherein R err] is as hereinbefore defined with Boc-Cgl-Aze-COH, for

exanpl e at roomtenperature in the presehHeBabR?a suitable coupling sB6tem
(eg 10 EDC), an appraptj,ate base P) ., an s t abl rgani ¢ _sql vent
(eg di chl or omet haﬁ&‘gfﬁ‘g?éé?% Frein &e% Sth Boc-Cgl-AzeOR, f6 exaniple

at room temperature in the presence of a suitable coupling system (eg

10 EDC), an appropriate base (eg DMAP) and a suitable organic solvent (eg
dichloromethane or acetonitrile).

Compounds of formula VIII, wherein R? represents OH may be prepared
by reaction of a corresponding compound of formula VIII, wherein R?

15 represents C(O)OR? or C(O)OCH(R*)OC(O)R?, with hydroxylamine, or
an acid addition salt thereof, for example at room temperature in the
presence of a suitable base (eg potassium carbonate or triethylamine) and
an appropriate organic solvent (eg THF or EtOH).

20 Compounds of formula VIII, wherein R? represents C(O)OR’ or
C(O)OCH(RHOC(O)R®, may be prepared by reaction of Boc-(R)Cgl-Aze-
Pab-H with a compound of formula X,

~ L*C(O)OR™ X
wherein 1? represents a leaving group (eg halogen or phenolate) and R*

25 represents R? or -CH(R®»OC(O)R® and R’, R® and R’ are as hereinbefore
defined, for example at or below room temperature in the presence of a
suitable base (eg NaOH) and an appropriate organic solvent (eg THF).

Compounds of formuia VIII,: wherein R? represents OC(O)R® may
30 alternatively be prepared by reaction of a corresponding compound of




Compounds of fornula VIII, wherein R err] represents OH may be prepared by
reaction of a correspondi ng conpound of formula VIII, wherein R err] 15
‘represents QO ORerr] or C(OCCH R err])OC(OQ Rerr], wth hydroxylan ne,

or an aci.d aqgb4 alt thereof, for exanple at roomterrper,,@.;trt,ﬁggﬁ,,;1 ot NE
presence of a sultable base (eg potassium carbonate or triethylam ngg and

an appropriate organic solvent (eg THF or EtOH). 20 Conpounds of fornula
VI11, wherein Rerr] represents C(O OR[ert®d or C(OOCH R err])OC(ORerr],
may be prepared by reaction of Boc-(R)Cgl-Aze- Pab-H with a conpound of
fornmula X, L[ er riotnajsaOMIH; wherein R? represents OH with a compouwndeoffarmujeIV |

represents a | eavi r.0 ( hgl ogen or phenol ate) .a Rerr] . 2
represents R[errgs ggfeﬂ@#‘%ﬁe&&}')egxg%?wlﬁ)“@nﬂ} ?&@l)“flfr\gﬁseﬁ?’ﬁ@ﬁg“ﬁ[ err]
are as herei nbef efg r lﬂ;y\? t ein
t he presence of g@&lﬂt gg{]ggfgé% a(tgléa@@ﬁg%@kaﬁ?app %eggllwaetg]gﬁg?h‘%

sol vent (eg THF)baseq qﬁaﬂglmﬁinépp%ﬂﬂ'me\bﬂ DMAR} nad mnRippropridte orgadot
OC(ORerr] may 30 alternatively be prepared by reaction of a
correspondi ng coipbvant deg methylops chloride g THEF).

PCT/ SE96/ 01680 16 fornula VIII1, wherein Rl err] represents CHwth a
conpound of fornmula IV as herei nbefore defined or a conpound of fornmula V

as herei nbef ore Qompbands fofr feranule! VIHL Whemihtkﬁpagaésuﬁte OC(O)RS pinggence of

a suitable baseeéeg triethylamne, pyridine or DVAP) and an appropriate
organic 5 sol vedlternatively e P@Ueémbmooroﬁﬂp‘}t(ﬂw with aul a

Y!
VIIT wherein R err] represent O R6 may alternatively be prepared by
reaction of Boc-%@'ﬁoﬁifmﬁ—%th a conmpound of formula XI, 10
Rlerr]C(O-Qg> (O Rierr]  R'C(0)-0-O-C(O)R® X X
wherein RS is as hereinbefore defined, for example at room temperature

in the presence of an appropriate organic solvent (eg THF).

Compounds of formula VIII wherein R? represents OH may be prepared

15 by reaction of a corresponding compound of formula VIII, wherein R?
represents OC(O)R® and R® is as hereinbefore defined with a suitable base
(eg an alkali metal alkoxide), for example at room temperature in the
presence of an appropi'iate solvent (eg THF).

20 Compounds of formula IX are well known in the literature or may be
prepared using methods analogous to those described hereinbefore. For
example, compounds of formula IX wherein R? represents C(O)OR? or
C(O)OCHRMOC(O)R? and R’, R® and R? are as hereinbefore defined may '
be prepared by reaction of H-Pab-H, or a protected derivative thereof,

25 with a compound of formula X, as hereinbefore defined, for example at
or below room temperature in the presence of a suitable base (eg NaOH)
and an appropriate organic solvent (eg THF).

Boc-(R)Cpgl-Aze-Pab-H may be prepared by reaction of H-Pab-H, or a
30 protected derivative thereof, with Boc-Cgl-Aze-OH, for example as




wherein R err] is as hereinbefore defined, for exanple at roomtenperature
In the presence of an appropriate organic solvent (eg THF). Conpounds of
formula VIl wherein Rlerr] represents OH may be prepared 15 by reaction
of a correspongongaespypound of fornula VIII, wherein R err] rEQpr/sESeniaso
OC(ORerr] and R err] is as hereinbefore defined with a suitable base (eg
an al kali netal al koxide), for exanple at rgQomtenperature in the presence
of an appropriate solvent (eg THF). 20 Co unds of formula I X are wel |l
known in the literature or nmay be prepared ysi net_h anal ogous to those
descri bed her ei nbémeFl!ﬁ’e‘@ggbﬁﬁ o &WRRFH‘HE@%‘P"\“HF%&E | X wherein Rerr]
represents C(OOR[err] or C(OOCH R err])OC(O R err] and Rerr], Rerr] and
Rlerr] are as herei nbefore defined nay be prepared by reaction of H Pab-H,
or a protected deBo¢(R)Cgl-AzePabiH nidy alternhtively beprepared by deprotettionof as
her ei nbefore defined, for exanple at_or bel ow roomtenperature in the
presence of a sui sxsmpawdeofformmeXIl, and an appropriate organic sol vent

(eg THF). Boc-(R) Cgl - Aze- Pab-H may [(5&_ action of H Pa or a
30 protected derivative thereof, mﬁ&fﬁg@é‘ %%i%—l for exanple - WO
97/ 23499 ~ wherein P? represents a protecting grou offhdgonaP @6 OB6E0 uhder
descri bed herei nbefore for conpounds of fornula VIII oc- (R) Cgl - Aze- Pab-H

may al ternativel y coadifionpavhich arg welb knows:todhosst skillesbintberaat.of fornula Xi |,
5 Boc- (R) Cgl - Aze- Pab- P[ err] - X'l wherein
Plerr] represents a protecting group orthogonal to Boc, under conditions

which are vell Kn@Winpduridy ®f forntila IRITV VL BE 3 dnd @rmeunﬁérwmﬁefdmif L,
1V, V, X, XI and Xi| ‘are either commercialiy 10 available, are well Known
in the |iteratigr e available,caravwéll kbdwn (s ithe) litarature, or are available using known

techniques (eg as described hereinafter).

The compounds of the invention may be isolated from their reaction
mixtures using conventional techniques.

15 '
It will be appreciated by those skilled in the ‘art that in the process
described above the functional gfoups of intermediate compounds may
need to be protected by protecting groups.

20  Functional groups which it is desirable to protect include hydroxy, amino,
amidino and carboxylic acid. Suitable protecting groups for hydroxy
include trialkylsilyl and diarylsilyl groups (eg #-butyldimethylsilyl, -
butyldiphenylsilyl or trimethylsilyl) and tetrahydropyranyl. Suitable
protecting groups for carboxylic acid include C, ¢ alkyl or benzyl esters. |

25 Suitable protecting groups for amino and amidino include ¢-
butyloxycarbonyl or benzoyloxy carbonyl. Amidino nitrogens may be
either mono or diprotected.

Protecting groups may be removed in accordance with techniques which

30 are well known to those skilled in the art, such as those described




techni ques (eg as described hereinafter). The conpounds of the invention
may be isolated fromtheir reaction m xtures using conventional techniques.
15 It will be appreciated by those skilled in the art that in the process
described abQyg§oddigeef UnCtional groups of intermedi ate conpoun@gsesBiseeed to
be protected by protecting groups. 20 Functional groups which it is
desirable to protect include hydroxy, am no, am dino and carboxylic acid.
Sui tabl e protecting groups for hydroxy indBude trialkylsilyl and
diarylsilyl groups (eg t-butyldinethylsilyl, t- butyldi phenylsilyl or
trinmethylsilyl) herdimafter.ahydropyranyl. Suitable protecting groups for
carboxylic acid include C[err] alkyl or benzyl esters. 25 Suitable
protecting groups for am no and am dino include t- butyl oxycarbonyl or

benzoyl oxy carb ?:k‘&gcﬁ'ﬁ BRGS @ﬁ@"ﬁ’* gt ed.
Protecting groups may %‘é rermvé% I'n a?gor ??g&ivgethh t echni ques r%?sth 30
ar;a wel | known tQrjdide Chemisthyegedited e &V F MoOmieaPlenonsPrese1973)ecahd WO
97/ 23499 01680

8
her ei naf t er. SThe‘Rrotective Gireupsin Qgzanie Kysthesis L@ﬂ%@gﬁ’r%ﬁ&hﬁ?mﬂi’t ective
G oups in O gani F NtOm e, Plenum Press (1973),
and 5 - 'Protecti e%%@%@g@%@ , 2nd edition, T WG eene &
P GMWtz, WIley-Interscience (1991). Medi caI and pharmaceutical use 10

The corrpounds of the invention are useful because they are netabolised in
the body to for nMesieshandpharmacessical 5e phar macol ogi cal activity.

10 The compounds of the invention are useful because they are metabolised
in the body to form compounds which possess pharmacological activity.
They are therefore indicated as pharmaceuticals and in particular as

prodrugs.

15 In particular, the compounds of the invention, although they are inactive
to thrombin per se, arc metabolised in the body to form potent inhibitors
of thrombin, for example as demonstrated in the test described below.

By "the compounds of the invention are inactive to thrombin per se” we
20 mean that they exhibit an IC,TT value, as determined in Test A below,
of greater than 1 M.

The oompbunds of the invention are thus expected to be useful in those
conditions where inhibition of thrombin is required.

The compounds of the invention are thus indicated both in the therapeutic
and/or prophylactic treatment of thrombosis and hypercoagulability in

blood and tissues of animals including man.

30  Itis known that hypercoagulability may lead to thrombo-embolic diseases.




They are therefore indicated as pharmaceuticals and in particul ar as
prodrugs. 15 In particular, the conpounds of the invention, although they
are inactive to thronbin per se, are netabolised in the body to form potent
inhibitors of thronbin, for exanple as denonstrated in the t kped
bel ow. By "t heWOSM3¥hds of the invention are inactive to th?%#gﬁ%agg?pse"
we 20 mean that they exhibit an 1Cferr]TT value, as determned in Test A
bel ow, of greater than 1 [err]M The conpodfds of the invention are thus
expected to be useful in those conditions where inhibition of thronbin is

required. 25 The qepspABeSmbeiictdissasssv whichomagrise irentionetlincheded #ctiviatedn t he
t'herapeutic and/ or prophylactic treatnent of thronbosiqs

hyper coagul abi | i t proteindC sesistancs, suchsasdhe factomy rrptation £ aﬁ@?ﬂ@lﬁm‘)@@ t is

known that hyper cogqul abl |, holeitthdd th lRBHGRBER B prihaces iown. YO

Thronbo- enbol i disﬁqg?ﬁﬁpwtumomm Ofherestnditived kridvvhi € tRChssoaiatsll witht ein C
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resi stance, such a3 actor V-nutation (factor V Leiden), and inherited

or acquired de§i cihypeicoagulabilityt i ardr shtemba-emboke odisease Cinghiads: cgirewlatingepar i n

cofactor Il. Qther conditigons kn .L0 he associated wth s

hyper coagul abi | i t PRHPROSPRP o-’@%‘% Q‘T‘g’é'ﬁlsé"é’%gﬂltf\évbm Pgwsftﬂ&em’

ant i phosphol i pi d | Jaodi ' Ulaaat ' g, arin
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i nduced t hronbocytopenia an I brinolysis. The conpounds of the

i nvention are thugompdunds ef thetifvention rare tthes aqdicated bethiinthe thedapeutic i c

treatnent of these conditions., 10 _—
' and/or prophylactic treatment of these conditions.

10
The compounds of the invention are further indicated in the treatment of
conditions where there is an undesirable excess of thrombin without signs
of hypercoagulability, for example in neurodegenerative diseases such as
Alzheimer’s disease. | '

15

' Particular disease states which may be mentioned include the therapeutic
and/or prophylactic treatment of venous thrombosis and pulmonary
embolism, arterial thrombosis (eg in myocardial infarction, unstable
angina, thrombosis-based stroke and peripheral arterial thrombosis) and

.20 systemic embolism usually from the atrivm during arterial fibrillation or
from the left ventricle after transmural myocardial infarction.

Moreover, the compounds of the invention are expected to have utility in
prophylaxis of re-occlusion (ic thrombosis) after thrombolysis,
25 percutaneous trans-luminal angioplasty (PTA) and coronary bypass
operations; the prevention of re-thrombosis after microsurgery and

vascular surgery in general.

Further indications include the therapeutic and/or prophylactic treatment

30 of disseminated intravascular coagulation caused by bacteria, multiple



The conpounds of the invention are further indicated i'n . the treatnent of
conditions where there is an undesirable excess of thronbin wthout signs
of hypercoagul ability, for exanple in neurodegenerative di seases such as
Al zhei nmer's di sease. 15 Particul ar di sease states which nay be nentioned
i nclude the MRY23¥ti c and/ or prophylactic treatnent of veREESEIMOADOSI S
and pul nonary enbolism arterial thronbosis (eg in nyocardial infarction
unst abl e angi na, thronbosi s-based strokezquiperipheral arterial
t hronbosis) and 20 system c enbolismusually fromthe atrium during

arterial fibrillatlLon: t f bel.e after tran ral

myocar di al i nf arl‘&h?‘%h.’ﬂf\%’éégg\%r&ef hg é%%%éﬁhghg% t@@@@@rﬁﬁﬂm‘@t
expected to havevheni blood isninpcoptapt awiils fofeigi saefabess irP thé iddyNSRALEST S)
after thronbolysis, 25 ercut apeous trans-Ilum nal angi opl aSty (PTA) and

coronary bypass VasfaMaLt | s Vaseular o §tents; ovasgular ccathetorso omechanicalr and

m crosurgery angl. I | al . _Eurtbher indications, i nclude
t he therapeuti c%élar@gig#i %&%‘gﬁ@‘?ﬁ%ﬁ%&%%@%@% gggﬁpat,l@ﬂagalant

i ntravascul as _coegtsheritiwlient51066 § facontadt SFitlrmetitat d8Viges out¥ifl We Bafy? O
PCT/ SE96/ 01680 20 traunm, intoxication or any other mechanism

anti coagul ant t sech A during eardipvaseulas surgeryrusing a \hieart-lang enaphimeuorf fires i n
t he body such ag?%ﬁ%r grafts, vascul ar stents, vascul ar catheters,
mechani cal and *s‘pr osthetic valves or any other nedical device;
and anticoagul ant 5 treatment when blood is in contact with nedical

devi ces outside the body such as during cardiovascular surgery using a
heart - | ung machimaddition to its effects ainthe coagulation process, thrombin is known to

10 activate a large number of cells (such as neutrophils, fibroblasts,
endothelial cells and smooth muscle cells). Therefore, the compounds of
the invention may also be useful for the therapeutic and/or prophylactic
treatment of idiopathic and adult respiratory distress syndrome, pulmonary
fibrosis following treatment with radiation or chemotherapy, septic shock,

15  septicemia, inflammatory responses, which include, but are not Iimited to,
edema, acute or chronic atherosclerosis such as coronary arterial disease,
cercbral arterial disease, peripheral arterial discase, reperfusion damage,
and restenosis after percutaneous trans-luminal angioplasty (PTA).

20 Compounds of the invention that inhibit trypsin and/or thrombin may also
be useful in the treatment of pancreatitis.

According to a further aspect of the present invention, there is provided
a method of treatment of a condition where inhibition of thrombin is

25 required which method comprises administration of a therapeutically
effective amount of a compound of formula I as defined above, or a
pharmaceutically acceptable salt thereof, to a person suffering from, or
susceptible to such a condition.

30 The compounds of the invention will normally be administered orally,



In addition to its effects on the coagul ati on process, thronbin is known to
10 activate a |large nunber of cells (such as neutrophils, fibroblasts,
endothelial cells and snooth nuscle cells). Therefore, the conpounds of the -
i nvention may al so be useful for the therapeutic and/or prop L61680
treatment of WRYFMMWi c and adult respiratory distress syndrome, pul monary
fibrosis followng treatnent wth radi ati on or chenot herapy, septic shock,
15 septicem a, inflammatory responses, wpjch include, but are not limted
to, edema, acute or chronic atherosclerosis such as coronary arterial

di sease, cerebral b\?d'cﬁﬂ%,i ﬁhtaﬂgs a&sﬁalgp%'sm trabhellye biérichitilie dyany other
reper f usi on danage, and resténosi s fter percutaneous trans-|um nal,

angi opl asty (PTA)paréfitefidrmpoutader o¥iat irhalatioont inorthe hfarm rofi pharmaceyticel

and/ or thronbin may al so be useful i theeﬁ&éjeahi}gnt of pancr 'titﬁ_.
According to a fuPicRaratigns,ceqmpRsing -the, radfug; GUask 45, 8@ (i » Fodti ded a

met hod of {1 eat Moy flacRufil dobdtibld iithitoxitbrYahicBr Morphiie iid Additish

requi red which conpri ses mnistration of a therapeutically
effective amount gt dn wuticallyracoeptable atosagef forey Repending upen the
pharmaceutically acceptable salt thereof, .to.,a person sufferi fro or
susceptible to suéﬁoﬁioeédw&i patignt tgcbertraated And thes Pié’dm{}gﬁgp%r 53“1 I
normal Iy be adm nj : : _
PCT/ SE96/ 01680 21°%ﬁ§§sjﬁ?'$&%‘&§°aﬂ“§‘m53ezrérréﬁlé@&‘%‘s’%ﬁsy, tracheal 1y,

bronchially, by any other parenteral route or via inhalation, in the form
of pharnmaceuti cal Igreparations conpr,i sing the prodrug either, as free

base, ‘or a phar naZbetcampounds cof dks dnyrmtionomay alsgabr ined, apdiarc cr ¢

pon the i solber miflERoER Kby Bt ompaT AR FAOE SR ecaRRRTG 19

admi ni stration, tR&ion, such as the antiplatelet agents acetylsalicylic acid, ticlopidine,

clopidogrel, thromboxane receptor and/or synthetase inhibitors, fibrinogen
receptor antagonists, prostacyclin mimetics and phosphodiesterase
inhibitors and ADP-receptor (P,T) antagonists.
15
The compounds of the invention may further be combined and/or co-
administered with thrombolytics such as tissue plasminogen activator
(natural or recombinant), streptokinase, urokinase, prourokinase,
anisolated streptokinase plasminogen activator complex (ASPAC), animal
20 salivary gland plasminogen activators, and the like, in the treatment of
thrombotic diseases, in particular myocardial infarction.

According to a further aspect of the invention there is thus provided a
pharmaceutical formulation including a compound of formula I as
25  hereinbefore defined, or a pharmaceutically acceptable salt thereof, in

admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

Suitable daily doses of the compounds of the invention in therapeutical
treatment of humans are about 0.001-100mg/kg body weight at peroral
30 administration and 0.001-50mg/kg body weight at parenteral



conpositions may be adm ni stered at varying doses.

I nvention may al so be conbi ned and/or co- 10 admnistered with any

antithronbotic

agent with a different nechani smof action, such as the

antiplatel et agents acetylsalicylic acid, ticlopidine, clopidogrel,:

t hr onboxane wo®epi@s and/ or synthetase inhibitors,
ant agoni sts, prostacyclin mnetics and phosphodi esterase inhibitors and
ADP-receptor (P[err]T) antagonists. 15 TB@ conmpounds of the invention nmay
further be conbined and/ or co- adm ni st eréd
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15

25

The compounds of the invention are inactive to thrombin, trypsin and
other serine proteases. The compounds thus remain inactive in the
gastrointestinal tract and the potential complications experienced by orally
administered aﬁticoagulants which are active per se, _such as bleeding and
indigestion resulting from inhibition of trypsin, may thus be avoided.

Furthermore, local bleeding associated with and after parenteral
administration of an active thrombin inhibitor may be avoided by using the

compounds of the invention.

The compounds of the invention may also have the advantage that they
may be more efficacious than, be less toxic than, be longer acting than,
have a broader range of activity than, produce fewer side effects than, be
more casily absorbed than, or that they may have other us_,eﬁll

pharmacological properties over, compounds known in the prior art.
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conpared with conpounds of formula: Rlerr]QOCCHerr]-(R) Cgl -Aze-Pab-H
wherein Rlerr] is as hereinbefore defined, and in particular the conmpound
wherein R err] represents H 10 The conpounds of the invention are inactive
to thronmbin, trypsin and other serine proteases. The conpounds _thus remain
i nactive in t NNO¥R34%Poi ntestinal tract and the potential conpFrcy
experienced by orally adm ni stered anti coagul ants which are active per se,
such as bl eeding and 15 indigestion resul43ng frominhibition of trypsin,
may thus be avoided. Furthernore, |ocal bleeding associated with and after
parenteral adm ”igfoﬁ%i'éﬂnl‘&fts an active thronbin inhibitor may be avoi ded by
usi ng the conpounds the 1 nvention. 20 The conpounds of the invention may
al so have the advantage that they nay be nore efficacious than, be |ess
toxi c than, be |anger, acting than, have a broader range of activity than,
produce fewer si obeS# ect s t han, be nore easily absorbed than, or that they
may have ot her usgfyl . u’ilfufm St ‘o_‘" over, conpounds known
in the prior art.™ ’ 3799 '
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Concent rat | on of 'NIE uaiBITE) inbubef spistions BB, 7.4o1 08 R and fabitor sobioer (1.
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normal citrated h
| plasma, 100 uL, was then added and the clotting time measured in an

automatic device (KC 10, Amelung).

10 .
The clotting time in seconds was plotted against the inhibitor
concentration, and the ICs, TT was determined by interpolation.

IC,TT is the concentration of inhibitor that doubles the thrombin clotting

15 time for human plasma.

TestB :

Dl - I. EI! l.nl. . l ."l

The inhibition of thrombin after oral or parenteral administration of the
20 compounds of the invention were examined in conscious rats which, one

or two days prior to the experiment, were equipped with a catheter for

blood sampling from the carotid artery. On the experimental day, the

compound, dissolved in ethanol:Solutol™:water (5:5:90), was administered

and blood samples were withdrawn at fixed times into plastic tubes
25  containing 1 part sodium citrate solution (0.13 mol per L.) and 9 parts of

blood. The tubes were ccntrifuged to obtain platelet poor plasma. The

plasma was used for determination of thrombin time as described below.

The citrated rat plasma, 100 uL, was diluted with a saline solution, 0.9%,
30 100 gL, and plasma coagulation was started by the addition of human



pl asma, 100 [err]L, was then added and the clotting tinme nmeasured in an
automatic device (KC 10, Anmelung). 10 The clotting time in seconds was

pl ot.t ed agai nst the inhibitor concentration, and the I1Cferr]TT was

determ ned by interpolation. IClerr]TT is the concentration of inhibitor

t hat doubl eswoOlom234bs onbin clotting 15 tinme for human pl asmapcCi/sEL6/0B680
Determ nation of thronbin tine in plasma ex vivo The inhibition of thronbin
after oral or parenteral adm nistration ?4 the 20 conpounds of the
invention were exam ned in conscious rat whi ch, one or two days prior to

h [ d h h f h
barot1 g artery. HERBIE CE.GIB! sikmeChaf Lo, L AR Rufer sabtbp.al 14"
et hanol : Sol ut ol jgg #vanieeao(n% rﬂexvaswaéasa?éa i & eat%ﬂ:aﬁwebiceqk@qnpl es

were wi thdrawn at ed tinmes I1nto plastic tubes 25 containing 1 part

sodi um ci trat e AstelomngnQepmdByhol per L.) and 9 parts of blood. The tubes
were centrifuged to obtain platelet poor plasnma. The plasna was used for
determ nation of thronmbin ti-me as described below. The citrated rat plasns,

ol asa. coapul at Tk oaceitio 7 I ifve b imkihithd HOMOICGRUBICEYS oo™

PCT/ SE96/ 01680 Me-t}?abdit(we Interaiztional aamn Aﬁpﬁum WO A1/29336) in/fhiearat
solution, pH 7.4, 100 [err Te'&sottlngtlma was neasured in an
aut omati ¢ devi cPiag me%eeﬁéemﬁl& use Af standard rysvessslating the thsambin ¢ he
active thronbln hi [
| nt ernati onal t'{é 'Ph‘i)pp?zé%l on @Z/@é%% %Mﬁ&% of the
aforemennoned active thrombin mhlbltor d:ssolved in saline.
10
Based on the estimated plasma concentrations of the active thrombin
inhibitor HO(O)C-CH,(R)Cgl-Aze-Pab-H (which assumes that thrombin
time prolongation is caused by the aforementioned compound) in the rat,
the area under the curve after oral and/or parenteral administration of the
15 prodrug was calculated (AUCpd) using the trapezoidal rule and
extrapolation of data to infinity. -

The bioavailability of the active thrombin inhibitor HO(O)C-CH,(R)Cgl-
Aze-Pab-H after oral or parenteral administration of the prodrug was
20 calculated as below:

[(AUCpd/dose)/(AUCactive,iv/dose}] x 100
where AUCactive,iv represents the AUC obtained after intravenous

25 administration of HO(O)C-CH,(R)Cgl-Aze-Pab-H to conscious rats as
described above.



pl asma were estimated by the use of standard curves relating the thronbin
time in the pooled citrated rat plasma to known concentrations of the

af orenenti oned active thronbin inhibitor dissolved in saline. 10 Based on
the estimated plasma concentrations of the active thronbin inhibitor
HO( O) C- CH| er r [Wéy2gag9Aze- Pab- H (whi ch assunes that thrombin tRGRSEI6/01680
prol ongation is caused by the aforenentioned conpound) in the rat, the area
under the curve after oral and/or parenter admini stration of the 15
prodrug was cal cul ated (AUCpd) using the tiapezoidal rule and extrapol ation
of data to |nf|n|&% &he bi oavail ability of the active thronbin inhibitor
HO( O C- CH2( R) Cgl Pab-H after oral or parenteral admnistration of the
prodrug was 20 cq@& : WAty t : 35 viv\UCact i ve, i v/ dose] x 100
where AUCacti ve, i obiai ned after intravenous 25

adm ni stration of HO(O)C—CH[err](R)CgI-Aze Pab-H to conscious rats as
descri bed above. WO 97/ 23499

PCT/ SE96/ 01680 25Thegmopntefithe W&t‘l"&ﬂ?‘@f’ inhibitar HO@)GEH(R) G gl Aze-Paby |
The amount of fhegpghi VaskRE ter oram terllidnlihfSiratibn OF thePab- 5

H that was excreted In urlne parehteral adm nistration of the
conpounds of the canpaﬁndsroftue ivehtien) dissobteddn ethasol:Solotq¥rwateni-3:90),

(5:5:90), was estinmated by determnation o he, t hr.anbin tinme.in urlne ex
vivo (assuming t haastestimated, by; date ‘&‘8#%3% ‘éﬁq"é‘”%tgﬁstgﬂ © 3 Hippe ex

aforementioned copnoutls that thrombin time prolongation is caused by the

aforementioned compound).

10
Conscious rats were placed in metabolism cages, allowing separate
collection of urine and faeces, for 24 hours following oral administration
of compounds of the invention. The thrombin time was determined on the
collected urine as described below. |

15

Pooled normal citrated human plasma (100xL) was incubated with the
concentrated rat urine, or saline_dilutions thereof, for onc minute. Plasma
coagulation was then initiated by the administration of human thrombin (T
6769, Sigma Chem Company) in buffer solution (pH 7.4; 100pL). The
20  clotting time was measured in an automatic device (KC 10; Amelung). '

The concentrations of the active thrombin inhibitor HO(O)C-CH(R)Cgl-
Aze-Pab-H in' the rat urine were estimated by the use of standard curves
relating the thrombin time in the pooled normal citrated human plasma to
25 known concentrations of the aforementioned active thrombin inhibitor
dissolved in concentrated rat urine (or saline dilutions thereof). By
multiplying the total rat urine production over the 24 hour period with the
estimated mean concentration of the aforementioned active inhibitor in the
urine, the amount of the active inhibitor excreted in the urine
30 (AMOUNTpd) could be calculated.



10 Conscious rats were placed in netabolismcages, allow ng separate
collection of urine and faeces, for 24 hours following oral adm nistration
of conpounds of the invention. The thronmbin tinme was deternm ned on the

coll ected urine as described bel ow 15 Pooled normal citrated human plasm
(100[err]L) waooimgesbated with the concentrated rat urine, eerTaRbddieso
dilutions thereof, for one mnute. Plasma coagul ation was then initiated by
the adm nistration of human thronbin (T 6769, Sigma Chem Conpany) in buffer
solution (pH 7.4; 100[err]L). The 20 clo#®ing time was neasured in an
automatic device (KC 10;_ Anel unrqti‘ The concentrations of the active
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af orenent i oned a@;g;meglgg%@ i nhi b| tor dissolved in concentrated rat
urine (or saline dilutions thereof). By multiplying the total rat urine
production over the 24 hour peri od with the estinmated mean concentration of
t he af orenenti one grin unt of the active
i nhi bi tor exctet ei(gfﬁ(#ﬁ&ltpﬂ ‘#@ &%ﬁﬁ"‘@gﬁ "b@{gal cul at ed. WD
97/ 23499 PCT/ SE96/ 01680 26 The

bi oavail ability of the active thronmbin inhibitor H(O CCH err] (R) Cgl -
Aze- Pab-H aft er whede AMQUNTdctivejiv acpsesemts the ianrount ektvetad ird theg urine
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conscious rats as described above.

10

The amount of the active thrombin inhibitor HO(O')C-CH,-(R)Cgl-Aze-
15 Pab-H that was excreted in urine after. oral or parenteral administration of

the compounds of the invention, dissolved in ethanol:Solutol™:water

(5:5:90), was measured by LC-MS analysis as desc:_:ibed below.

The animal studies were performed as described in Method C above.
20 Urine samples were collected and frozen at -20°C before they were
| analysed.

Urine samples were analysed for their content of HO(O)C-CH,-(R)Cgl-
Aze-Pab-H according to the following method:

Thawed urine samples were mixed and, if required, sﬁinned in a
centrifuge. Solid phase extraction tubes (Analytichem Bond Elut. No.
1210-2059) were activated with 1.0 mL of methanol and conditioned with
1.0 mL of acetonitrile: water (50:50), followed by 1.0 mL of 0.1% formic
30 acid. 50 uL of the working internal standard (20 umol/L) was added to



after intraveneus adm nistration of HO(O CCH err] (R Cgl - Aze-Pab-H to
conscious rats as descri bed above. 10 Test D Determ nation of
HXOCCHerr]-(R Cgl-Aze-Pab-H in urine by LC-M5 The anmount of the active
thronbin inhibitor HH(O C-CH err]-(R) Cgl - Aze- 15 Pab-H that was excreted
in urine aftewo@ra349br parenteral administration of the conpBCFEEI6HE680he

I nvention, dissolved in ethanol:Solutol[err]:water (5:5:90), was neasured
by LC-MS anal ysis as descri bed bel ow. The,gni mal studies were performed as
described in Method C above. 20 Urine saimples were collected and frozen at

Content’ of - ho( 0 e RetABfi AR YO rine A RaRAB00H, HE SEndlHR S6RGiem Bs, "' 1
net hod: 25 Thawegddedi, 20050 RE & Samplecorifarestindstanddrds, lank exdne iasadds i n a

centrifuge. Solid phase extraction t ubes (Anal ytichem Bond El ut. No.
1210- 2059) wer e tocedchdubeiand thereafisr pulled through v gravity ooagentlovacuums h 1. 0

mL of ~acetonitrile:water .(50:50 fqll owed, b . of 0..1% form c,30
acid. 50 [err]L 3#‘3@%1 “B}(‘%“Yﬁ %Vﬁ’i*@an%‘ft g’ftgngtgrl H&( gg ammeRINg} ApStal e added
to WO 97/ 2§4991m01615)é before elution with 1.0.mL of acefonjtrile:amm nium'HckiafigP/ 01680

27 each extraction t or urine standards, 50 [err|L of standard
sol uti on was addsunolZDP (3565).L The colleeted eluate, wae transferred tooautasatspled| ank

0 S A R b o L " ©

acetate (25 MEBYENS; §50ft 7 ot £ i L el PackErd B Y94 030" U
354), cluted with ammonium acetate buffer (1.3 mmol/L) with 40%
10 acetonitrile and 0.1% formic acid at 0.75 mL/min. The effluent was split
so that 30 xL/min entered the electrospray ion source of a P-E Sciex API-
3 mass spectrometer. HO(0)C-CH,-(R)Cgl-Aze-Pab-H and HO(O)C-CH,-
(R)Cgl-Pro-Pab-H (internal standard) both have retention times near 1.5
minutes. Their molecular ions (M+H)*) were monitored at m/z 430.2
15 and 444.2 respectively, at unit mass resolution. Urine standards at two
levels, one being at the limit of quantification, were used for calibration
based on peak area ratios of HO(O)C-CH,-(R)Cgl-Aze-Pab-H over the
internal standard. Linearity of the method was checked over the range
0.050-20 umol/L.. The coefficient of variation was 1-2% at 1-20 umol/L

20 and 7% at 0.50 umol/L. The limit of quantification was 0.050 pumol/L. i

By multiplying the total urine production over the 24 hour period by the
measured concentration of HO(O)C-CH,-(R)Cgl-Aze-Pab-H in the urine,
the amount of the active inhibitor excreted in urine (AMOUNTYPd) could

25  be calculated. The bioavailability of the active thrombin inhibitor was
then calculated as described in Method C above.

The invention is illustrated by way of the following examples.



mol /L) (35:65). The collected eluate was transferred to autosanpler vials.
30 [err]L of the extract was injected onto the LC colum (Hypersil BDS-C18;
3[errJm 75 nmx 4.0 mmi.d.; Hew ett-Packard No. 79926 03- 354), eluted
wi th anmoni um acetate buffer (1.3 mmol /L) with 40% 10 acetonitrile and

0.1% form c @fd ko0 75 ML/ min. The effluent was split so treqispsihieso
[err]L/mn entere the el ectrospray ion source of a P-E Sciex APlI- 3 nass
spectroneter. H(O C-CH err]-(R) Cgl - Aze- Pab-H and HO(O C-CH err] -

(R Cgl - Pro-Pab-H (internal standard) both2®ave retention tines near 1.5

m nutes. Their nolecular ions ((MtH)[err]) were nonitored at nfz 430.2 15
and 444.2 respe@xamples at unit mass resolution. Urine standards at two

| evel s, one being at the limt of quantification, were used for calibration
based on peak area ratios of H(O G CHerr]-(R)Cgl - Aze- Pab-H over the

I nt ernal standar, od was checked over the range
0.050-20 [err] C ariation was 1-2%at 1-20
[err]mol /L 20 and 7% at 0. 50 [err]mol /L. The limt of quantification was
0.050 [err]nmol /L. By nultiplying the total urine production over the 24
hour period By tMassrspecirawensnsesarded j o afFinnigan MAT TSQ 700 triple

HO(O CCHerr]-( | - ? e a he sactive
i nhi bi tor excret@égﬁwog%ﬁﬁg Mﬁg %B&éj%ﬂ % w." (S
bi oavailability of the active thronbin inhibitor was then cal-cul ated as

described in Method C above. The invention is illustrated by way of the
fol | owi ng exanplEhe 'H NMB o 96 MR measurements were performed on BR

PCT/ SE96/ 01680 2 Gener, ri ta ure spectra
wer e recor ded oﬁggéﬁm?@xammﬁuﬁm@aﬁg Pﬁ% %sgpg P81 onet er
equi pped wi tfp amieHeFréquRRERY of 300/132399.96 and 499.82 MHz respectively, and
at ®C frequencies of 75.46, 100.58 and 125.69 MHz respectively.
Chemical shifts are reported in é units.

15
Boc(R)Cgl-Aze-Pab-H, Boc-(R)Cgl-Aze-Pab x HCl, H-(R)Aze-Pab-Z,
H-(R)Aze-Pab-Z x HCl, Bn-OOCCH,-(R)Cgl-Aze-Pab-Z,
Boc(R)Cgl-Aze-Pab-Z, Boc(R)Cgl-Aze-OH and Pab-Z x HCl were
prepared according to the methods described in International Patent
20  Application WO 94/29336.

Example 1

25 (i) Boc-(R)Cgl-Aze-Pab-COOCH,CH=CH,
To a solution of Boc-(R)Cgl-Aze-Pab-H (6.1 g; 13 mmol) in THF (125
mL) and 2M NaOH (70 mL; 140 mmol) at 0°C was added dropwise allyl
chloroformate (1.7 g; 14 mmol). After stirring at 0°C for 1h, the reaction
was mixture concentrated, water was added (100 mL) and the resulting
30 aqueous phase was extracted with methylene chloride (3x100 mL). The



The [err]H NVR and [err] C NMR neasurenents were perfornmed on BRUKER ACP 300
and Varian UNITY plus 400 and 500 spectroneters, operating 10 at [err]H
frequenci es of 300.13, 399.96 and 499.82 M1z respectively, and at [err]C
frequenci es of 75.46, 100.58 and 125.69 MHz respectively. Chem cal shifts
are reported iWologhishe Units. Preparation of starting nateri alRCTISE6/01680
Boc- (R) Cgl - Aze- Pab-H, Boc-(R)Cgl-Aze-Pab x HO, H (R)Aze-Pab-Z,

H (R) Aze-Pab-Z x HO, Bn-OOCCH err]-(R)Cgl 5,Aze- Pab-Z, Boc-(R) Cgl - Aze- Pab- Z,
Boc- (R) Cgl - Aze- OH and Pab-Z x HCO were prepdred according to the nethods

cé;ascri bfgrir]n I(g; gggat | onal Pa; ent 20 égpl | cat | on VD%&é%QgngB.ong%rlrupé e 1
Boc- (R) Cgl - Az P Bhiokna

Boc. (R Col - Aze. Pa W[ﬁﬁﬁ?ﬁ% %?J?‘i%%“h& SRR P
140 mmol ) at O[GerQMHF@IE?N (esmmemdngmom:mﬁonmesmgqsm)oﬂ

nmml ). After stirring at OC for 1h, the_ reagtion was m xture concentr at ed,
wat er was added (Msmt;ﬂewmnmdrvéww;lﬁgom aqueous phase was extract ed
with methyl ene _chloride (3x100 ni). The WO 97/ 23499

PCT/ SE96/ 01680329 combi ned organi c phases were concentrated to give 6.4 ¢

of a crude productn g SEMHY, CDEL):8/8.194b1) 18| 0178 (dy 2H))Y.26<(dy 3H),
Et OAc: THF: Et[err] N (68:29:3) as el uent . Concentration ave 5. %IﬁFESH)% of

the subtitle conp 5.92:(mni ), §32 @, =7 Ha, N, 5
Lerr] 8.19 (bt, 1K) o6 ta, P=%z,0t, 4182 s, A1y 261 d, 1=6 Hz, 2H), 4.58-4.48
(m, 1H), 4.38-4.27 (m, 2H), 4.14-4.03 (m, 1H), 3.77-3.68 (m, 1H),
10 2.60-0.90 (m, 24H).
5C NMR (125 MHz, CDCL,) carbonyl and amidine signals: § 172.70,
170.74, 168.02, 164.54, 155.98.

(i) H-(R\Cgl-Aze-Pab-COOCH,CH=CH, x 2TFA

15 To a solution of Boc-(R)Cgl-Aze-Pab-COOCH,CH=CH, (2.03 g; 3.65
mmol; from step (i) above) in methylene chioride (15 mL) at 0°C was
added TFA (15 mL). The reaction mixture was stirred at ambient
temperature for 3 h followed by concentration t-o‘ give the 2.8 g of the

subtitle compound as a white solid.

20
'H NMR (500 MHz, MeOH (d4)): 8 7.80 (d, 2H), 7.57 (d, 2H), 6.02 (m,
1H), 5.45 (d, =17 Hz, 1H), 5.33 (d, J=10 Hz, 1H), 5.91-4.80 (m, 3H),
4.56 (s, 2H), 4.38 (bq, =8 Hz, 1H), 3.71 (d, J=7 Hz, 1H), 2.76-2.60
(m, 1H), 2.35-2.20 (m, 1H), 1.9-1.0 (m, 11H).

25

(iif) E£OOCCH,-(R)Cgl-Aze-Pab-COOCH,CH=CH,

A mixture of H-(R)Cgl-Aze-Pab-COOCH,CH=CH, x 2TFA (649 mg;

0.95 mmol; from step (ii) above), K,CO, (656 mg, 4.8 mmol), water (0.1_

mL), and THF (10 mL) was stirred at 40°C for 2 h followed by addition
30  of ethyl bromoacetate (190 mg; 1.14 mmol) in THF (1 mL). After stirring



- 6.02 -5.92 (m 1H), 5.32 (d, J=17 Hz, 1H), 5.18 (d, J=10 Hz, 1H), 5.06 (d,
J=7 Hz, 1H), 4.82 (bs, 1H), 4.61 (d, J=6 Hz, 2H), 4.584.48 (m 1H),

4.384.27 (m 2H), 4.14-4.03 (m 1H), 3.77-3.68 (m 1H), 10 2.60-0.90 (m

24H). [err] C NVR (125 MHz, CDCl[err]) carbonyl and ami dine signals: [err]

172. 70, 1702‘%&7@% 164.54, 155.98. (ii) H (R) Cgl - Aze- Pabrakdeloidse' r 1 CH

=CH err] x To a solution of

Boc- (R) Cgl - Aze- Pab- COOCH[ err] CH=CH err] (2.03 g; 3.65 mml; fromstep (i)
above) in nethylene chloride (15 nL) at B0 was added TFA (15 nlL). The
reaction mxture was stirred at anbient tenperature for 3 h foll owed by

concentration t gt 0% foh4 Warfll g ambithictemparatutefor ddplo thecreastion nhxtluee solid.
20 H NVR (500 MHz, MeCH (d4)).: 80 7.57 (d. . 6.02
(m [irH;] 5. 45 EM“ﬂMg cgm)egltrszesls a%lg rpru] ified W(ﬂdaihoﬂ‘yﬂgtfgﬁpg’d YSIPE 31) |
4.56 (s, 2H), 4 7 1

1H) , 453575 50 ﬁi@“%&ﬁ"%ﬁ”%gﬁ) Einf?“jeﬂgg? Fﬁe)zdim %y of tieudd (M

Et OOCCH[ er r ] - ( Rt abPabwhitd sdliderr ] CH=CH err] A m xture of
H (R) Cgl - Aze- Pab- [err] CH=CH[ err] x 2TFA (649 ng; 0.95 mml; fromstep
(ii1) above), SKlerr]CJerr] (656 ng, 4.8 nmmol ), water (0 1 nm), and THF (10

br boacetat e ?‘iéﬁf%ﬁ ot IGBClp B4R IR 0. 214, 2807 7 3 (a. B,
97/ 23499 6.08-5.94 Em, IH), 5.35 (4, J=18 Hz, 1H), 5. ZSRGIJSHQ@H,GIBI) £93at 40C

for 4 h and at anbi ent tenperature for 14 h the reaction m xture was

filtered, concer(dda]=56 mm;mnm,mwmm&a&a&t(b&myfag ABX-
spectrum), 4.16-4. 04) (m, 4 H), 3.20 (d, 2H), 2.86 (d, 1H), 2.64-2.45
10 (m, 2H), 2.0-1.0 (m 17H).
13C NMR (100 MHz, CDCl,) carbonyl and amidine signals: & 175.33,
172.24, 170.72, 168.19, 164.35.

Examplc 2

15 ' ~AZE- =
The title compound was prepared according to the procedure described in
Example 1(iii) from H-(R)Cgl-Aze—Pab—COOCH,CH=CH, x 2TFA (503
mg; 0.74 mmol; see Example 1(ji) above) and n-propyl bromoacetate (160
mg, 0.88 mmol) to give 277 mg (68%) as a white solid.

'H-NMR (400 MHz, CDCL,): 5 8.48 (bt, 1H), 7.83 (d, 2H), 7.35 (d, 2H),
6.76 (broad, 1H), 6.02 (m, 1H), 5.37 (dd, 1H), 5.24 (dd, 1H), 4.94 ¢,
1H), 4.67 (dd, 2H), 4.49 (AB part of an ABX-spectrum, 2H), 4.12 (m,
. 2H), 3.98 (t, 2H), 3.24 (AB-system, 2H), 2.87 (d, 1H), 2.52 (m, 2H),
25 1.99 (bd, 2H), 1.80-1.50 (m, 7H), 1.61 (q, 2H), 1.30-1.10 (m, 2H), 1.00
(gd, 2H), 0.90 (¢, 3H).
BC.NMR (100 MHz, CDCl,) amidine and carbonyl signals: & 175.4,
172.3, 170.7, 167.9, 164.5



Et OAc: THF: Et[err] N (68:29:3) as eluent to give 244 ng (47% of the title
conpound as a white solid. 5 [err]H NWVR (400 MHz, CDCl[err]): [err] 8.46
(bt, 1H), 7.81 (d, 2H), 7.35 (d, 2H), 6.08-5.94 (m 1H), 5.35 (d,J = 18 Hz,
1H), 5.23 (d,J = 11 Hz, 1H), 4.93 (dd, J=6 and 9 Hz, 1H), 4.66 (d, 2H),
4.62-4.38 (ABwpantises an ABX- spectrum), 4.16-4.04) (m 4 H) pCBSE@0(68p 2H),
2.86 (d, 1H), 2.64-2.45 10 (m 2H), 2.0-1.0 (m17H). [err]C NWR (100 MHz,
CDCl [err]) carbonyl and am di ne signals: [ﬁrr] 175. 33, 172.24, 170.72,
168.19, 164.35. Exanple 2 15

.NPrOCCCH[ err] - (R, Cqgl - -Pab-COOCH err] CH=CH[ err] The title conpound was
pr epared accor di @Mﬁzje procedure described in Exanple 1(iii) from

H (R) Cgl - Aze- Pab+gs{sHB ] , g; 0.74 muol; see
Exanple 1(ii) abOVe) and T Oyl Dr ¢ ' .o' 0.88 mml) to give
277 ny (68% as a’hdtitleecompmmd\iis preparet-asbbrdi desch'bcdirerr]

5 37 (dd. 1), 5ExampsiGi om%@&l—%?&éﬁéﬁméﬂzéﬂlﬁ%ﬁ art of
2157 (a, 11,52, B0 Lol Sl X sy iy Siiaegih 05,

2H), 1.30- 10 (Iih ;050 Mmdl) toGgive DB)mg BIR) (als.a white sbid.r | C- NVR (100 |VHZ

CDCl [err]) am di ne "and car bonyl S|gnals [err] 175.4, 172.3, 170 7, 167. 9
164.5 WD 97/ 23499

PCT/'SE96/ 01680 33gy MR (500 MHz, CDCL,): 58.50 (bt, 1H), 7.81 (d, 2H), 7.36 (d, 2H),
 6.07-5.97 (m, 1H), 5.36 (4, J=16 Hz, 1H), 5.22 (d, J=10 Hz, 1H), 4.93
10 (dd, =9 and 6 Hz, 1H), 4.76 (d, J=6 Hz, 2H), 4.57-4.46 (m, 2H),
4.18-4.04 (m, 2H), 3.19-3.08 (AB-spectrum, J,; =20 Hz, 2H), 2.86 (d,
J=8 Hz, 1H), 2.72-2.53 (m, 2H), 2.0-0.9 (m, 23H).
*C NMR (100 MHz, CDCl,) amidine and carbonyl signals: & 175.28,
171.53, 170.76, 167.81, 164.1.

15

Example4
E - {-Aze-Pab-
(i) Boc-(R)Cgl-Aze-Pab-COOESt

20 The sub-title compound was prepared according the procedure described i
in Example 1(i) from Boc-(R)Cgl-Aze-Pab-H (600 mg; 1.3 mmol) and
ethyl chloroformate (150 mg; 1.4 mmol) yielding 240 mg (34%) as a
white solid.

25 'H-NMR (300 MHz, CDCL): & 9.37 (bs, 1H), 8.16 (bs, 1H), 7.72 (d,
2H), 7.18 (d, 2H), 5.17 (d, 1H), 4.73 (1, 1H), 4.47 (dd, 1H), 4.27 (m,
2H), 4.06 (q, 2H), 3.66 (t, 1H), 2.48 (m, 1H), 2.37 (m, 1H), 1.4-1.8
(m, 7TH), 1.22 (s, 9H), 1.3-0.8 (m, 7H).

BC-NMR (75MHz, CDCl;) carbonyl and amidine signals: § 172.6, 170.7,

30 167.9, 164.8, 156.0



Exanpl e 3 t BUOOCCH'err]-(R) Cgl - Aze- Pab- COOCH err] CH = CH err] The title
conmpound was prepared according to the procedure described in Exanple
1(iii) fromH (R Cgl - Aze-Pab-COOCH err] CH=CH err] x 2TFA (285 5 ng; 0.42
mol ; see Exanple 1(ii) above) and t-butyl bronvacetate (96 ng; 0.50 mmuol)
to gi ve 93 mpp ¢339 as a white solid. [err]H NVR (500 MHz, pERSEdsh4SD)
[err] 8.50 (bt, IH, 7.81 (d, 2H), 7.36 (d, 2H), 6.07-5.97 (m 1H), 5.36
(d, J=16 Hz, 1H), 5.22 (d, J=10Hz, 1H), 4.93 10 (dd, J=9 and 6 Hz, 1H),
4.76 (d, J=6 Hz, 2H), 4.57-4.46 (m 2H),374. 18-4.04 (m 2H), 3.19-3.08
(AB-spectrum J[err] —20 Hz d, J=8 Hz, 1H), 2.72-2.53 (m 2H),
2.0-0.9 (m 23%@% 6% G2 Xl [err]) am di ne and car bonyl

SRR s iﬁ%@?ﬁb&%%&ﬁ% .

sub-title conpoyssl é gwm_mas hﬁdéﬁﬁ?&%&ﬁcﬂﬂﬂ&'ﬂ@cn
Exanple 1(i) from Boc- (R) b 600 ny; 1°3 mol) and et hyl
chl or of or mat e (quSrmmuiem ct;qnenmtmg \thtgpdw)bcﬁxlah\thﬂaweéol id. 25

o e ot 4 o el 1

2H), 4.06 (q, 2H) 3.66 (t, 1H, 2.48 (m 1H), 2.37 (m 1H), 1.4-1.8 (m
H)y, 1.22 (s, 9H), 1.3-0.8 (m 7H). [err]CGNWR (75MHz, CDCl [err]) carbonyl
and ami di ne si ¢ERNMR[B00MHZ2D50):180.85, (d32H)G7.61, (d] @H)84.98@d) 1H),

4.60 (s, 1H), 4.44 (p, SH), 3.90 (d, 1H), 2.73 (m, 1H), 2.37 (m, 1H),
2.0-1.65 (m, 9H), 1.39 (¢, 3H), 1.4-1.1 (m, 7H), 0.98 (m, 1H).

10 BC-NMR (75 MHz, D,0) amidine and carbonyl signals: & 172.7, 169.4,
166.8, 154.3.

» (i) EtOOCCH,-(R)Cgl-Aze-Pab-COOEt -

B The title compound was prepared according to the procedure described in

15 Example 1@ii) from H-(R)Cgl-Aze-Pab-COOEt x 2HCI (160 mg; 0.31
mmol; from step (ii) above) and ethyl bromoacetate (52.5 mg; 0.31
mmol). Yield: 100 mg (61 %) as a light yellow powder.

H-NMR (300 MHz, CDCL,): § 8.48 ( bt, 1H), 7.81 (d, 2H), 7.38 (d,
20 2H), 4.51 (AB part of an ABX-spectrum, 2H), 4.21 (g, 2H), 4.15-4.05

(m, 4H), 3.21 (AB-spectrum, 2H), 2.86 (d, 1H), 2.68 (m, 1H), 2.53 (m,

1H), 1.96 (bd, 2H), 1.90-1.70 (m, 12H), 1.35 (t, 3H), 1.22 (t, 6H), 1.30-

0.95 (m, 2H).

BC-NMR (75 MHz, CDCI,) carbonyl and amidine signals: 6 175.5, 172.2,
25 170.7, 167.6, 164.9



WD 97/ 23499
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(i1) H(R Cgl -Aze- Pab COCEt x 2HC To a solution of
Boc- (R) Cgl - Aze- Pab- COOEt (240 ng; 0.44 mol; fromstep (i) above) in EtCAc

(20 nm) was agges

rogen chloride at O[err] C over 5 m nut epCT/SE9s/onesact i on -

m xt ure was stlrre at OCfor 1 h followed 5 by concentration to give 225

ng (100% as a white
2H), 7.61 (d, 2H), 4.

sol i d. [err]I—I-NI\/R(30(%I\/Hz Derr]O: [err] 7.85 (d,
98 (dd, 1H), 460(s 4.44 (p, 5H), 3.90 (d, 1H),

2.73 (m 1H), 2.37 (m 1H), 2.0-1.65 (m 9H), 1.39 (t, 3H), 1.4-1.1 (m

7H), 0.98 (m 1
signals: [err] 1
Et OOCCH[ err] - (R) €8

to the procedure desc

- (R) Cgl - Aze- Pab- OOCEt X 2HA (160

et hyl bronpacet ai® Bd&

1 err]C—NNR(?SM—lz Dlerr] O anidine and carbonyl
9 66, 8parlBhG:

OO T 1 Fteconmpound was prepared accordi ng
rlbed in 15 Exarrple 1(i1i) from
; 0.31 mol; fromstep (ii) above) and
Pryi el d: 100 ng (61 % as a light

v o o |t SR s RS e, 2

gH)5 3 ?m151ﬁl) 05 (S%E?E%lplegll%% o ggﬁilig;igbl{mc%ﬁhze&i&%((&oé%m&o@gahm 1H)

6H, 1.30- 0.95

chlbmfohﬁatul\(ﬂz.ﬁﬁllwl-lz% nm [¥|31(]l)5 4:gr(66ﬂ§/)| and

am dine signals: [err] 175 5, 172.2, 25 170.7, 167.6, 164.9 WO 97/ 23499

PCT/ SE96/ 01680 33 Exa

'H-NM (400 MHz, CDCl,): 38.25 (bt, 1H), 7.82 (d, 2H), 7.31 (d, 2H),
10 5.09 (bd, 1H), 4.87 (dd, 1H), 4.58 (dd, 1H), 4.39 (dd, 2H), 4.14 (g,

1H), 4.10 (t, 2H), 3.79 (t, 1H), 2.54 (dm, 2H), 2.21 (s, 1H), 1.87-1.55

(m, 8H), 1.33 (s, 9H), 1.45-1.0 (m, 4H), 0.99 (1, 3H).

BC-NMR (100 MHz, CDCl,) amidine and carbonyl signals: & 172.7,

170.6,
15

167.8, 165.0, 155.9.

@i) IUR)Q;LAM!LCQQ:&BL&.ZIM

The sub-title compound was prepared according to the procedure described
in Example 1(ii) using 2.1 g (3.7 mmol) of Boc-(R)Cgl-Aze-Pab-COO-nPr
(from step (i) above). Yield 3.7 g.

TH-NMR (400 MHz, MeOH-d,): é 7.77 (d, 2H), 7.60 (d, 1H), 4.86 (dd,
1H), 4.56 (AB part of an ABX-spectrum, 2H), 4.33 (m, 4H), 3.72 (d,
1H), 3.30 (m, 1H), 2.68 (m, 1H), 2.28 (m, 1H), 1.9-1.7 (m, 9H), 1.4-
1.1 (m, 6H), 1.02 (t, 3H).

25 PC-NMR (100 MHz, MeOH-d,) carbonyl and amidine signals: & 172.7,

169.3,

168.0, 161.4.

(iii) EtOOCCH,-(R)Cgl-Aze-Pab-COO-nPr

30

The title compound was prepared according to the procedure described in
Example 1(iii) from H-(R)Cgl-Aze-Pab-COO-nPr x 2TFA (472 mg; 0.69



Et OOCCH err] - (R) Cgl - Aze- Pab- COO-nPr (i) Boc-(R)Cgl - Aze- Pab- COO- nPr 5 The
sub-title conpound was prepared according to the procedure descri bed in
Exanpl e 1(i) above using Boc-{R)Cgl-Aze-Pab-H (6.0 g; 13 nmol ;) and

. chl te (1.57 m.; 14 mol). Yield 5. 769
?485"% CCD%E’([;@EE'R e[t(arr] 8. 25 (bt ""T’Hi 7 82 (d, 2H)( /ﬁ;ﬁ’"{‘%"a ,

5.09 (bd, 1H), 4.87 (dd, 1H), 4.58 (dd, 1H), 4.39 (dd, 2H), 4.14 (q, 1H)
4.10 (t, 2H), 3.79 (t, 1H), 2.54 (dm 2H)34 2.21 (s, 1H), 1.87-1.55 (m 8H),
1.33 (s, 9H), 1.45-1.0 (m 4H), 0.99 (t, 3H). [err]CNWR (100 MHz,

CDCl [err]) amni dimmokfcbm atdpdity labave) aal ethyll brothodcitaty (1387MgH0.886mmdl) 165. 0,
155.9. 15 (ii R ~Aze- 3 nPr x 2JTFA The sub-title conpound was
pr epar ed agcoadmg“zeg@'{zaéngr(ggga@e‘ﬂ AUe SOy in Exanple 1(ii) using 2.1 g
(3.7 mmol) of Boc-(R)Cgl-Aze-Pab-COO nPr (fromstep (i) above). Yield 3.7
g. 20 [err] H-NWVR (400 MHz, MeOH-d[err]): [err] 7.77 (d, 2H), 7.60 (d, 1H),
4.86 (dd, 1H), lHH’GMmmoshMHz;fClaﬁl,ﬁMﬂﬁQbUmm mﬂ)(d 25337811@42% 3.72

. (1d1 (1 :2 aﬁa) °s (@ﬂwd 3‘&#)6 §5n (ﬁér &m&éﬂsfﬁpmzumwma{ ,)6H;,,r%oﬁ;/|

ErocoCH er'r (R ARt 2, 280 oy 2800 2 98 I 20 (.0

di to the, d2HYy, 1S2qm,0E)y 1.
TR IAL pop BRI ety L1 SRt Ao

PCT/ SE96/ 01680
: C-NMR (100 MHz, CDCl,) carbonyl and amidine signals: 6 175.3,
10 172.2, 170.7, 167.6, 164.8.

Example 6
. " H l- ~ -
The title compounﬂ was prepared according to the procedure described in
15 Example 1(iii) above from H-(R)Cgl-Aze-Pab-COO-nPr x 2TFA (365 mg;
0.53 mmol; see Example 5(ii) aboye) and methyl bromoacetate (98 mg;
0.64 mmol) to give 114 mg (41%) as a white solid.

'H-NMR (500 MHz, CDCL): & 8.44 (bt, 1H), 7.82 (d, 2H), 7.32 ( (d,

20 2H), 7.04 (broad, 1H), 4.92 (dd, 1H), 4.49 (AB part of an ABX
spectrum), 4.12 (m, 2H), 4.10 (t, 2H), 3.63 (s, 3H), 3.24 (s, 2H), 2.87
(d, 1H), 2.65 (m, 1H), 2.52 (m, 1H), 2.01 (broad, 1H), 1.96 (bd, 2H),
1.75 (q, 4H), 1.63 (bdd, 1H), 1.53 (m, 1H), 1.3-1.1 (m, 5H), 0.99 (¢,
3H).

25 “C-NMR (100 MHz, CDCl;) carbonyl and amidine signals: 5 175.3,
172.5, 170.7, 167.7, 165.0.




34 mmol; fromstep (ii) above) and ethyl bronopacetate (138 ng; 0.83 mol)
to give 0.22 ng (58% as a white solid. [err]H NVR (400 Mz, CDC [err]):
[err] 8.46 (bt, 1H), 7.82 (d, 2H), 7.32 (d, 2H), 5 4.92 (dd, 1H), 4.49 (AB
part of an ABX-spectrum 2H), 4.10 (m.6H), 3.23 (AB-spectru

(dm 2H), 1.98% ‘8 ¥4 174 (q, 2H), 1.63 (dd, 2H), 1.52 ( %@1"@5
3H), 1.20-1.10 (m 2H), 0.98 (t, 3H). [err] CGNWR (100 MHz, CDd [err]
carbonyl and ami dine signals: [err] 175.3, 39 172.2, 170.7, 167.6, 164 8.
Exanpl e 6 MeOOCCH[ err] - (R) Cgl - Aze- Pab- COO- nPr The title corrpound was
prepared accor di nggk@_m_%procedure described in 15 . Exanple 1(iii) above
fromH (R Cgl - Aze- 0 53 nol ; see Exanple 5(ii)
above) and net hyI S QORALD 5S-G O RD-QUISA I IV give 114 ng (41 % as
a white solid. H—NI\/R(SOOM—IZ CDCI[err]) [err] 8.44 (bt, 1H), 7.82 (d,
2H), 7.32 ( (d, 20 2H) 7.04 (broad, 1H), 4.92 (dd, IH), 4.49 (AB part of
an ABX spectrun), ﬁ v 3 (s, 3H) 3.24 (s, 2H),
2.87 (d, 1H, 2652 road, 1H), 1.96 (bd, 2H),
1.75 (q, 4H), 1s 63'Ibbdnb-tule|)cpmpow was prephred beaording torthe prapediredesdribedsH) .

2, 111 5 000 e o b s B¢ e

PCT/ SE96/ 01680 35 bxggibRyethyl chloroformate (1.94 g; 14 mmol). Yield 3.9 g (52%).

~ 'H-NMR (400 MHz, CDCl,): 4 8.24 (bt, 1H), 7.83 (d, 2H), 7.31 (d, 2H),

10 5.08 (bd, 1H), 4.87 (dd, 1H), 4.58 (dd, 1H), 4.39 (dd, 2H), 4.30 (t, 2H),
4.15 (m, 1H), 3.79 (bt, 1H), 3.68 (t, 2H), 3.40 _(s, 3H), 2.65-2.45 (m,
2H), 2.20 (broad, 1H), 1.9-1.55 (m, 6H), 1.34 (s, 9H), 1.3-0.95 (m, 6H).
BC-NMR (100 MHz, CDCI,) carbonyl and amldme signals: § 172.7,
170.7, 167. 8, 164.6, 155.9.

15
(i) H-(R\Cgl-Aze-Pab-COOCH,CH,OMe x 2TFA
The sub-title compound was prepared according to the procedure described
in Example 1(Gi) above using 1.71 g of Boc-(R)Cgl-Aze-Pab-
COOCH,CH,OMe (from step (i) above). Yield 1.89 g (88%).

JH-NMR (400 MHz, MeOH-d4): 8 7.77 (8, 2H), 7.59 (d, 2H), 4.85 (dd,
1H), 4.56 (d, 2H), 4.49 (m, 2H), 4.37 (m, 1H), 4.28 (m, 1H), 3.70 (m,
3H), 3.37 (s, 3H), 2.68 (m, 1H), 2.28 (m, 1H), 1.9-1.7 (m, 7H), 1.4-1.1
(m, 6H). |

25 BC-NMR (100 MHz, MeOH-d4) carbonyl and amidine signals: § 172.7,
169.3, 168.0, 154.6.

(ii) EtOOCCH,-(R)Cgl-Aze-Pab-COOCH,CH,0Me
The title compound was prepared according to the procedure described in
30  Example 1(ii) above from H-(R)Cgl-Aze-Pab-COOCH,CH,0OMe x 2TFA



EtOOCCH[err] (R)Cgl Aze- Pab- COOCI—l[err]CI—l[err]OVE(l)

Boc- (R) Cgl - Aze- Pab- COOCH err] CH[ err] Ove 5 The sub-title corrpound was -
prepared accordi ng to the procedure described in Exanple 1(i) above using
Boc- (R) Cgl - Aze-Pab-H (6.0 g; 13 mmol ) and 2-net hoxyet hyl chl orof or mat e
(1.94 g; 14 WRIM34%%jeld 3.9 g (52%. [err] H NVR (400 MHz, CODSEYH$S0:
[err] 8.24 (bt, 1H), 7.83 (d, 2H), 7.31 (d, 2H), 10 5.08 (bd, 1H, 4.87
(dd, 1H), 4.58 (dd, 1H), 4.39 (dd, 2H), 0O (t, 2H, 4.15 (m 1H, 3.79
(bt, 1H), 3.68 (t, 2H), 3.40 (s, 3H), 2.65-2.45 (m 2H), 2.20 (broad, 1H),

éD?:I [1er5r5] § mca?b ny‘%l"%gc? 89 lﬁlé %?@na?ﬁa%ero‘?yhgwﬁﬁgwqg 164 6,

155.9. (i) H(B)g;gos&nM)WQrcW[mdﬁ@WhichZWpﬁhﬁeﬂ tflagh
conpound was pr egar ed accordipg to the pr ocedure_described in ample 1(ii)

?b?vebum )ng \1{ 7 ehepmatography msing THFamethyl "@@HQIINNR (4'%‘3]:@%'\1/2&%@!’)?“???} ep

i) above ie

7.77 (d, 2H), %10(29%53‘??)@2&‘[&‘? 43#‘14 56 (d, 2H), 4.49 (m 2H), 4.37
(m 10, 4.28 (m 10, 370(m 3H) 337(s 3H), 2.68 (m 1H), 2.28 (m

1H), 1.9-1.7 (m 7I-g1 . [err]CG-NMR (100 MHz, MeOH d4)
carbonyl and am'8iN %K‘lﬁw,[@q;)'l&ﬂ %@LGH'IB 7.8361,2H). 943%(d, 2H), )

or epar o acoor ar'iah (BeRe EDoAcA (Gl S 42 (AR pagot 31 AP FeRHEM, "Soove
fPE:%m SEBG/R maim%@mm 412 2 447 @, 2/3.68 (AR £40 %, 31, |
3.24 (s, 2H), 2.62 (m, 1H), 2.52 (m, 1H), 2.07 (broad, 1H), 1.97 (bd,
10 1H), 1.8-1.5 (m, SH), 1.3-1.1 (m, 6H), 1.05-0.95 (m, 2H).
BC-NMR (100 MHz, CDCl;) carbonyl and amidine signals: & 175.3,

172.2, 170.7, 167.8, 164.6.

Example 8 _
15 MeQOCCH,-(RICgl-Aze-Pab-COOCH,CH.OMe
The title compound was prepared according to the method described in
Example 1(iii) above from H-(R)Cgl—Aze-Pab—COQCI—l,CHZOMé x 2TFA
(490 mg; 0.7 mmol; see Example 7(ii) #bcve) and methyl bromoacetate
(128 mg; 0.84 mmol) to give a crude product which was purified by flash
20 chromatography using THF:methylene chloride (3:1) as eluent. The yield
was 155 mg (41 %) asa white solid.

'H-NMR (400 MHz, CDCl,): é 8.44 (t, 1H), 7.83 (d, 2H), 7.31 (d, 2H),

4.92 (dd, 1H), 4.49 (AB part of an ABX spectrum, 2H), 4.30 (1, 2H),
25  4.13 (m, 2H), 3.68 (t, 2H), 3.63 (s, 3H), 3.39 (s, 3H), 3.25 (s, 2H), 2.87

(d, 1H), 2.62 (m, 1H), 2.52 (m, 1H), 1.96 (bd, 1H), 1.8-1.5 (m, 6H),

1.3-1.1 (m, 5H), 1.00 (q, 2H).

BC-NMR (100 MHz, CDCl;) carbonyl and amidine signals: & 175.2,

172.6, 170.7, 167.8, 164.5.



(487 ng; 0.69 mol; fromstep (ii) above) and ethyl bronpacetate (138 ngy;

0.83 nmmol ) to giv
chr omat ogr aphy us

4.49 (AB part of

2H), 3.68 (t, 1H),

2.07 (broad, 1H),
1.05-0.95 (m 2H)
signals: [err] 17

MeOOCCH err] - (R) CE

H (R) Cgl - Aze- Pab-
7(ii1) above) and
product which was
chloride (3:1)sas

°H), 4.92 (dd, mnﬁxample(h@ oe-(

4.13 (m 2H),
(d, 1H), 2.62 (m

e a crude product which was purified by flash

ing THF: nethylene chloride (3:1) as eluent. The yield was
0.13 ng (34 %9 as a white solid. 5 {err]H NVR (400 MHz, CDC [err ;‘{' rr
8.46 (bt, 1H) WOYWEM¥ 2H), 7.32 (d, 2H), 7.21 (broad, 1H), ¥ @E ‘Hkse"

an ABX spectrum 2H), 4.30 (t, 2H), 4.12 (q, 2H) 4. 07 (q

1.97 (bd, 10 1H), 1.8-1.5 (m 5H), 1.3-1.1 (m 6H),

:‘?1 d6& NVR (100 MHz, CDC [err]) carbonyl and am di ne

.2, 170.7, 167. 8 164. 6. Exanple 8 15

E & , g epBOVe The title conmpound was
prepared accor di ng to the method descrl bed in Exanple 1(iii) above from

3.40 (s, 3H), 3.24 (s, 3§), 2.62 (m 1H), 2.52 (m 1H),

COOCH[err]CI—l[err]OVE x 2TFA (490 ng; 0.7 mmol; see Exanple

28, Ny; 0.84 nmmol) to give a crude

mbuﬂm:tleibm und drampﬁe aasgoxﬁiﬂg ﬁf)tha ro%edmtdesﬁ'iﬁedd

Nromat ogr aphy usi ng THF: net hyl ene

[err] H-NVR (400 MHz,_ CDCl [err err‘g)g 44 (t, {d 7.31 (d,
dae@essda-ﬂ (Hllxdﬂ mrygl)(&nd IEH) 25

OBl @F%*qug 10732 580 2.4 oy At seiring b apflibee > %7

fo Mm?@lSW&MWﬁ:&%Wm%MJM%@W' and

1.3-1.1 (m 5H),
am di ne signals:

10

15

[err 175.2, 172.6, 170.7, 167.8, 164.5. 30
rec portions of methylene chloride. The combined organic phase

was then washed with water, dried over Na,SO,, and concentrated to give
1.0 g (83%) of the sub-title compound as a white solid.

'H-NMR (300 MHz, CDCL): 3 9.81-9.31 (bs, 1H), 8.36-8.20 (m, 1H),
7.35 (d, 2H), 7.84 (d, 2H), 6.78-6.43 (bs, 1H), 5.05-4.82 (m, 2H), 4.69-
4.15 (m, 3H), 4.15-4.08 (m, 3H), 3.86-3.70 (m, m), 2.68-2.42 (m, 2H),
1.92-0.88 (m, 25H).

BC-NMR (125 MHz, CDC},) amidine and carbonyl signals: & 172.5,
170.7, 167.9, 164.9, 156.0. .

FAB-MS: (m+1)=572 (m/z)

(i) H-(R)Cgl-Aze-Pab-COQ-nBy x 2HCI|
The sub-title compound was prepared according to the procedure described

in Example 4(ii) from Boc-(R)Cgl-Aze-Pab-COO-#Bu (2.5 g; 4.4 mmol;
from step (i) above) to give 2.4 g (100%) as a white solid.

TH-NMR (300 MHz, MeOH-d4): & 7.78-7.60 (m, 2H), 4.66 -4.49 (m,
2H), 0.98 (t, 2H), 4.49-4.35 (m, 3H), 4.35-4.22 (m, 1H), 3.75 (d, 15D,
1.92-1.67 (m, 8H), 1.56-1.07 (m, 8H). The signal of one of the protons
is partially obscured by the CD;OH-signal

BC-NMR (100 MHz, MeOH-d4) amidine and carbonyl signals: & 172.7,



WO 97/ 23499 PCT/ SE96/ 01680 37
Exanple 9 EtOOCCH[err] (R) Cgl - Aze- Pab- COO-nBu (i)

Boc- (R) Cgl - Aze- Pab- COO- nBu 5 The sub-title compound was prepared
according to the procedure described in Exanple 1(i) from

Boc- (R) Cgl - Awn #3499 (1.01 g; 2.1 nmol) and n- butyl chl or oPEF/AEL601¢80. 32 ¢;
2.4 mmol ). After stirring at anbient tenperature for 1.5 h the reaction

m xture was concentrated and extracted w three portions of nethyl ene
chloride. The conbi ned organi c phase 10 s then washed with water, dried
over Na2SO4, and égggciﬁgatlg% o give 1.0 g (83 % of the sub-title
conpound as a whi NVR (300 MHz, CDCl[err]): [err]. 9.81-9.31
(bs, 1H), 8. 36- Sh@&,ﬁml)% (7,,/?5 (d, 2H), 7.84 (d, 2H), 6.78-6.43 (bs,
1H), 5.05-4.82 (m 15 4.15 (m 3H), 4.15-4.08 (m 3H),
3.86-3.70 (m 1H), 2. 68 2.42 (m 2H), 1. 92 0.88 (m 25H). [err] G NWR (125
VHz, CDCI[err])Aé{ln ] 3 olerr] 172.5, 170.7, 167.9,
164.9, 156.0. F : =¥ (R) Cgl - Aze- Pab COOnBu X

2hQ The sub-¢i

descrlbedS:Jn ﬁaﬁ?’gu@%ﬁom ﬁ%ﬁﬂﬁé"“mf%&’ nBu (2 5 g;

mol ; from step {anainpleelﬁhpfmnvﬂ- Bab-cm)annhxtmeb(m:@ H-NI\/R
(300 MHz, MeOH-d4): [err 78- m 2 98 (t,

2H), 4.494.35 (n0.74-mm lyi&ﬂrxkbmmowte%%ﬂwo Wmé 93%216?8?% 8H) ,
1.56-1.07 (m 8%@@@& 8) Hasi EnroifatSfrapiiusdthg hiRBy1ént dMSAdSAdYERPRCUT ed

by the CDO err] O+
' ~gradient 0.1% = > 12.8% as eluent to give 290 mg (70%) as a white solid.

10
H-NMR (300MHz, CDCl,): & 9.70-9.36 (bs, 1H), 8.47 (t, 1H), 7.81 d,
2H), 7.32 (d, 2H), 7.07-6.73 (bs, 1H), 4.97-4.87 (dd, 1H), 4.62-4.35 (m,
2H), 4.20-3.98 (m, 6H), 3.27-3.12 (m, 2H), 2.84 (s, 1H), 2.70-2.40 (m,
2H), 2.03-0.85 (m, 22H) | )

15 C-NMR (75MHz, CDCl,) amidine and carbonyl signals: 4 175.3, 172.3,
170.8, 167.9, 165.0 |
FAB-MS: (m+1)=558 (m/z)

Example 10

(@) PrlC(OYCH,CH.CH,OH

A mixture of y-butyrolactone (4.0 g; 46.5 mmol) and pyrrohdme 6.6g;

92.8 mmol) was stirred at room temperature for 2.5 h. The product was
25  concentrated in vacuum to give 14.5 g (100%) of the product as a yellow

oil.

‘H-NMR (300MHz, MeOH-d4): & 3.58 (t, 2H), 3.50 (t, 2H), 3.40 (t,
2H), 2.42 (t, 2H), 2.06-1.75 (m, 6H)



30 [err] G- NVR (100 MHz, MeOH d4) amidine and carbonyl signals: [err] 172.7,

WO 97/ 23499 PCT/ SE96/ 01680 38

169. 3, 167.9, 154.7 M5 (mtl)=472 (mz) (iii)

Et OOCCH err]-(R) Cgl - Aze- Pab-COO-nBu 5 The title conpound was

anal ogousl'y t &v@#E234¥cedure described in Exanple 1(iii) fron'i’(-p'r’%%%

H (R) Cgl - Aze- Pab- COO-nBu x 2HO (400 ng; 0.74 mol) and et hyl bronoacetate
(147 ng; 0.88 nmmol). The product was purifged by flash chromatography using
met hyl ene chloride and Et OH gradient 0.1% = > 12. 8% as eluent to give 290

ng (70% as a whi k8 sttOCECHOHI0bOMR B300MHz, CDCl [err]): [err]
9.70-9.36 (bs, 1H), "8 2 .07-6,,73

APt T, 2H) . 7,32 (d, 7 ,
gb;% éH)l’z ?' 97-2%‘%2:1( :gij:m&lﬁff’r >~ 70@*%’1; 2.2@;2425%:%0 oD o 15
. 27- 3. m 2. s . 70- 030,

[err] C NMR (75M4z9bmtﬂpé|1?¥ﬁ@aﬁ-gi&ié‘5§§ﬂ“’e %ﬁ”@?%%%?@& gﬁ}"c@@ 3,
172.3, 170.8, 167 0 s - MG = Olndl): 1 irri
PriC(OCH err]CH %‘?drﬁdéiiﬁgr %%rer - }”I{?EC%“'AZ e-’P@t;'-GZrm‘(n .6? Afiey stm'tng
e e e iy v
h. The product waél. 5‘“1@ cArnmele Uk & 41 A mmold Was t he
product as 2 Yol | Gl gl whe Rt iol B BION etk Gscitded £5d I’ sidnfene 21

| | chlori1de was extracted 3 times. The organic phase was dried with Na,SO,

and concentrated to give 10.3 g (81%) of the product as a yellow oil.

10
TH-NMR (400 MHz, CDCL,): 5 4.15 (t, 2H), 3.75 (s, 2H), 3.40-3.31 (m,
4H), 2.30 (¢, 2H), 1.98-1.83 (m, 4H), 1.81 -1.73 (m, 2H)

(iii) PriC(QYCH,CH,CH,00CCH,-(R)Cgl-Aze-Pab(Z)

15  The title compound was prepared according to th§ procedure described in
Example 1(iii) from H-(R)Cgl-Aze-Pab-Z (6 g 10.4 mmol) and
PrlC(O)CHZCH,C}IQOOCCHzBr 35g: 124 mmc}l; from step (ii) above).
The crude product was purified by flash ‘chromatography using
heptane:EtOAc:isopropanol (1:2:2) as eluent to give 4.2 g which was then

20 purified by using preparative RPLC using 44% acetonitrile in 0.IM
NH,OAc as eluent to give 2.64 g (36%) of the product as a white solid.

I1-NMR (500 MHz, CDCL,): 5 9.80- 9.22 (b s, 1H), 8.36 (t, 1H), 7.96
-7.58 (m, 3H), 7.45 (d, 2H), 7.37 -7.22 (m, SH), 5.20 (s, 2H), 4.95 -
25 4.88 (dd, 1H), 4.72 -4.29 (m, 2H), 4.15 -4.04 (m, 2H), 4.04 -3.88 (m,
" 2H), 3.40 (t, 2H), 3.34 (¢, 2H), 3.28 -3.17 (m, 2H), 2.85 (d, 1H), 2.67
2.48 (m, 1H), 2.23 (t, 2H), 2.14 -0.93 (m, 18H).
BC-NMR (125 MHz, CDCl,) amidine and carbonyl signals: & 175.3,
172.4, 170.9, 170.4, 168.2, 164.6
30 FAB-MS: (m+1)=703 (m/z)



2H), 2.42 (t, 2H), 2.06-1.75 (m 6H) 30 WO 97/ 23499

PCT/ SE96/ 01680 39 (ii) PriIC(OCH err]CH err]CH err]OOCCH err]Br To a
mxture of PrlC(O CHerr]CHerr]OHerr]OH (7.2 g; 45.8 mml ; fromstep (1)
above) and DI\/AP§5 6 g; 45.8 mmol) in nmethylene chloride at Qe 91‘/0 was
added dropwi YOBMEM#bcetyl bronide (4.0 ni: 45.8 mmol). AfteR P168% 5

at roomtenperature for 1.5 h another portlon of bronoacetyl bromde (1.0
m., 11.4 mmol) and DVAP (1.4 g, 11.4 mol )ggnas added and reaction was
refluxed for 1.5 h. Water was added and t he net hyl ene chl ori de was
extracted 3 tinemﬁﬁ%o%gamc phase was dried with Na[err]SOerr] and
concentrated to give g (81 % of t he product as a yellowoil. 10

[err] HHNVR (400 Uh2 NCK [ ol AP , 3.75 (s, 2H),
3.40-3.31 (m 4H), 2.30 (t, 2H) 1.98-1. 83 (m 4H), 1.81 -1.73 (m 2H)
(i) PriCOCHerr]CH err]CH err]OOCCH err]-(R) Cgl - Aze-Pab(Z) 15 The
title conpound ding to the procedure described in Exanple
1(iii) fromH (R g; 10.4 mml) and

PriC(O CH errg CHhenﬁkﬁ{:e:ﬂm&ymﬂxﬁe (933? 9.8 mol)raiid zjs-amarlqm-(ll)
above). The crude product was Burlfled by _ flash chromato rap_réhum ng

hept ane: Et OAc: i sdioxap 0 §,1259 mmel) was slinred at 100/ prgslact hen 20

purified by usin I I 0. 1M
R err] onc as el HEREoPERates Biye 811 £ E10%S {?ﬁ@‘%ﬁ}s@% S 4B %f?‘lé‘ sol i d.
[err]H-NWR (500 MHz, CDCl[err]): [err] 9.80- 9.22 (bs, 1H), 8.36 (t, 1H),
7.96 -7.58 (m 3hH). 7 4,95 -

5% RSB SNV TS00 VA MdoRlagY 2289070, oohy $7£%(8, (R O
10 1.90-1.58 (m, 5H), 1.43 -1.07 (m, SH). The signal of two of the protons

are obscured by the CD,OH-signal.

BC-NMR (125 MHz, McOH-d4) amidine and carbonyl signals: § 174.0,

62.5, 33.7,26.5, 26.1, 26.0 The s:gnal of one of the carbons is obscured

by the CD,OD-signal. '

15
(i) ChNHC(O)CH,OOCCH,Br
To a mixture of ChNHC(O)CH,OH (8.0 g; 50.9 mmol; from step (i)
above) and DMAP (6.2 g; 50.9 mmol) in methylene chloride (80 mL) at
0°C was added dropwise bromoacetyl bromide (4.0 mL; 45.8 mmol).
20 After stirring at room temperature for 1.5 h further portions of
bromoacetyl bromide (1.0 mL, 11.4 mmol) and DMAP (14 g, 114
mmol) were added and the reaction mixture was refluxed for 1.5 h. Water
was added and the aqueous phase was extracted with three portions of
methylene chloride. The organic phase was washed with water, dried with
25 Na,SO,, and concentrated to give 10.3 g (73%) of the product as a brown
solid.

'H NMR (400 MHz, CDCL): 4 6.12-6.00 (bs, 1H), 4.62 (s, 2H), 3.90 (s,
2H), 3.84-3.76 (m, 1H), 1.95-1.86 (m, 2H), 1.75-1.65 (m, 2H), 1.65 -
30 1.56 (m, 1H), 1.43-1.29 (m, 2H), 1.24-1.10 (m, 3H).



2H), 3.40 (t, éH), 3.34 (t, 2H), 3.28 -3.17 (m 2H),

ChNHC(O [err]OH5 A mxture of cycl ohexylam ne (9.9

brown solid. 'H
1H), 10 1.90 -1.58

),
protons are obscuﬂ‘hdtiﬂpdompoﬁﬁ@evaS]pmpxbénaﬂog? usly

A PaB-4. s,
5H). The si gnal

2.85 (d, 1H), 2.67
-2.48 (m 1H), 2.23 (t, 2H), 2.14 -0.93 (m 18H). [err] G NWR (125 Mz,
CDCl[érr]) am dine and carbonyl signals: [err] 175.3, 172.4, 170.9, 170.4,
168.2, 164.6 30 FAB-MsS: (m#+1l) =703 (niz) WD 97/ 23499 PCT/SE
PCT/ SE96/ 01680¥8734%npl e 11 ChNHC(O) OH er r] OOCCH er ] - (R) Col “Aze- Pab-Z (i)
g; 99.8 mmol) and
2,5-dioxo-1,4- dioxane (3.0 g, 25.9 nmmol) 4ks stlrred at 100[err]C for 2.5
h. The product was concentrat ed to g| ve 8 lg (100% of the product as a

2H),

3.75 -3.65 (m
of two_of the

described o d4)

Cignal of one of i ExsaiR L) VshetoR Ty AEVRKACRNRZ (€ e 169, O

b (6. 5 g B0y Mrish Shd CHNHEO)CH,00C @H;E? 3.3 £012 Ashmol, fromlunelinanc

DMAP (6.2 g; 50.9 nmp n net ene” chloride (80 nL
dr opwi se br ormscehlydwd)r tl'hedwndeﬂfpfbdut:t wis parified| by ﬂash

[err] C was added

mtap ¥ uS\@gat

room tenperature for 1.5 f.urther poq ns_ o ce m.d 1.0

nL, 11.4 nmol) anhePiRngs QA& igopropa M?’ R%FI—." &Em‘&%‘%’ ?%‘5&?\&

m xture was refl u@%%?fB%Mtﬁl m&n@%ﬁ R&‘foﬂxﬁﬂe"iﬂmﬁmﬁ% was
as eluent. Concentration and freeze drying gave 2.6 g (36%) of the

extracted with th

product as a white solid.
10

1H-NMR (500 MHz, CDCly): § 9.78-9.25 (bs, 1H ), 7.90 (t, 1H), 7.78
d, 2H), 7.44 (d, 2H), 7.38-7.24 (m, 5H), 6.66 (t, 1H), 5.20 (s, 2H),
4.90-4.83 (dd, 1H), 4.60-4.45 (m 2H), 4.18-3.93 (m, 4H), 3.73-3.62 (m,
1H), (d, 1H), 3. 23 3.44 (AB, 2H), 2.87, 2.65-2.08 (m, 3H), 1.98-0.93

15 (m, 22H)

BC-NMR (125 MHz, CDC],) amidine and carbonyl signals: & 175.1,

171.7, 170.7, 168.8, 166.1, 164.4
FAB-MS: (m+1)=703 (m/z)

20 Example 12

(i) (P.NC(O)CH,OH

A mixture of 2,5-dioxo-1,4-dioxane (2.02 g; 17.4 mmol) and di-n-
25  propylamine (5 ml; 36.5 mmol) was heated at 50°C for 1 h and at 90°C
for 66 h. Toluene was added and subsequently removed in vacuo with

excess di-n-propylamine. The residue was purified by flash

chromatography using 10% methanol in methylene chloride as eluent to

give 4.18 g (66%) of the desired compound.



met hyl ene chl oride. The organi c phase was washed with water, dried wth 25
Na[err] SO err], and concentrated to give 10.3 g (73% of the product as a
brown solid. "H NVR (400 MHz, CDCl[err]): [err] 6.12-6.00 (bs, 1H), 4.62
(s, 2H), 3.90 (s, 2H), 3.84-3.76 (m 1H), 1.95-1.86 (m 2H), 1.75-1.65 (m
2H), 1.65 - W912845 (m 1H), 1.43-1.29 (m 2H), 1.24-1.10 RGFSES#1680 \\D
97/ 23499 PCT/ SE96/ 01680 41 (iii)
ChNHC(O) CH err] OOCCH[ err] - (R) Cgl - Aze- Pabag The title conpound was prepared
anal ogously to the procedure described in Exanple 1(iii) with starting from

(R Cul - Aze- Paiy iR oo et TEBlORnla REGL ShO 68 1 GO B4 3 (3.5 o

flash chromat Og(rﬁ,obﬂ)t,lsﬁ.%.OSﬂi,&”IH),EI.@SCI.Bﬁ(ﬁﬂr@PBDOLS.—O.@SZ(xﬁ)6%«8) el uent

foll owed by concentration and then by preparative RPLC using %
acetonitrile in 0. 1M NH4AOAc as eluent. Concentration and freeze drying gave
2.6 g (369 of I ' solid. 10 [err] HNVR (500 IHz,
CDCl[err]): [er . . n =~ 7.90 (t, 1H), 7.78 (d, 2H), 7.44 (d,

2H), 7.38-7.24 waite of- 2% : ; ol
4.60-4. 45 (rf{2 2‘&)%'4. 18-02.@?*5%(:(??:?1}2%1.{7@'3?%2&%7 M& ?"‘d‘g,"“lf&?'? @ 23,
3.44 (AB, 2H), gho¥®), DO (Q.958 g,.63ninol)] and-tropwaddtic {oid (D04 g;e5.1] C- NVR
(125 MHz, CDC [errly.am dine and carhqr signals;, Jerr] 175.1, 171.7,
170.7, 168.8, 1‘8‘8‘0119 lm@sﬂw?mqﬂ@& &%}/’bﬂwgﬂm aéwo aatppe for
1.5 h. The precipitate was removed by filtration and the solvent was
removed from the filtrate in vacuo. Kugelrohr distillation of the residue

10 gave 0.66 g (S0%) of the desired compound.

'H NMR (300 MHz, CDCI3): 5 4.8 (s, 2 H), 4.0 (s, 2 H), 3.2-3.3 (m,
2 H), 3.053.15 (m, 2 H), 1.5-1.7 (m, 4 H), 0.8-1.0 @, 6 H)

15 (i) Pivaloyloxymethyl 4-nitrophenyl carbonate
A mixture of silver pivalate (7.5 g; 25 mmol) and iodomethyl 4-
~ nitrophenyl carbonate (Alexander et al, J. Med. Chem. (1988) 31, 318;
7.99 g; 25 mmol) was refluxed in benzene (50 ml). for 2 h. The benzene
was removed in vacuo and the residue was dissolved in toluene. Filtration
20 through hyflo and purification by flash chromatography using toluene as
cluent afforded 4.00 g (54%) of the sub-title compound.

'H NMR (300 MHz; CDClL,): 5 8.25 (d, 2 H), 7.40 (d, 2 H), 5.85 (s, 2
H),12(6,2H)

25 C NMR (75 MHz, CDCl,) amidine and carbonyl signals: & 176.77,
155.06 '

(iv) Boc-(R)Cgl-Aze-Pab-COOCH,00CC(CH,),
A solution of pivalyloxymethyl 4-nitrophenyl carbonate (1.18 g; 4 mmol;
30 from step (iii) above) in methylene chloride (20 ml) was added at room



(nPr)[err]NC(O CH err] OOCCH err]-(R) Cgl - Aze- Pab- COOCH[ err] OOCC(CH err])[err
] (i) (nPr)[err]NC(O CH err]OH A m xture of 2,5-di oxo-1, 4-di oxane (2.02 g;
17.4 mmol) and di-n- 25 propylamne (5 m; 36.5 mol) was heated at 50C
for 1 h and at 90C for 66 h. Tol uene was added and subsequent |y renmoved in
vacuo With exome9wsissm- propyl am ne. The residue was purified ByTFEE8HS0
chromat ogr aphy using 10% net hanol in nethylene chloride as eluent to give
4.18 g (66% of the desired conpound. 30 WO 97/ 23499

PCT/ SE96/ 01680 42 'H NVR (300 MHz, CDCI[err‘P) [err] 4.1 (d, 2 H), 3.65 (t,

1 H), 3.25-3.35 2 . 9-3. Q. - ; 5

6 E)o (1) (nPr)J (e%m?@r&if %"}‘%&%@i[%?‘ﬂ’@ﬁ%%wlpﬁﬂl 8854 mindly fnd’> (™
P N CH nlﬁgg f AReE

EB r9)5[1e£]r] 4C( 9 kﬁémg% égégmﬁgc‘glt |4§7§1 i?m d&ﬁ}ﬁh@@hﬂﬁe?@;ﬂ? met hyl ene

chloride (15 m) \&ahﬂsdmeuqdemtchlondeumpephudbyfmomc andh theTmaxtpreewapi t at e

was renoved by filtration and the sol ven edf hefl te|n
vacuo. Kugel rohr dusified by ﬁéﬂ" ghromatograp Htﬁ'é"’ ei%"r'% ?gb‘%

desired d CDCl 4.8 2 4 0
G A S 5 1) )05, 523
(dt, 6 H 15 (iii) Pi vaI oyl oxymet hyl 4-nitrophenyl carbonate A m xture of
A exander et al - BONKGR CGog bR GDEH)° 395 1 10,0528 Al pyd, 2H °
_ fl d b dqi d
the resi dus é&‘ﬁ?@z&?&?ﬂ T D, T8 2R RS AT 1, a5 2
.- (m, 2 H), 4.2-4.05 (m, 1 H), 3.75 (t, 1 H), 2.7-2.4 (m, 2 H), 1.9 -1.45
10 (m,5H), 1.45 - 0.8 (m, 24 H)

(v) H-(R)Cgl-Aze-Pab-COOCH,00CC(CH,),
Boc-(R)Cgl- -Pab-COOCH,OOCC(CH,), (327 mg; 0.52 mmol; from
step (iv) above) was dissolved in a mixture of methylene chloride (5 ml)
15 and TFA (1.2 ml). After 2 h the reaction mixture was concentrated in
vacuo, acetonitrile was added, and the solvent was again removed in
vacuo to give crude sub-title product whlch was used without further
punﬁcanon in the next step.

20  (vi) (iPD,NC(Q)CH,00CCH,-(R)Cgl-Aze-Pab-COOCH,00CC(CH,),
The residue from step (v) above was mixed with
(nPr),NC(O)CH,00CCH,Br (150 mg; 0.53 mmol; from step (ii) above)
and K,CO, (480 mg; 3.5 mmol) in THF (5 ml) and heated for 3 h at
40°C. The reaction mixture was filtered and concentrated to a crude

25  product which was purified by preparative RPLC to give 78 mg (21%) of
the title compound.

'H NMR (300 MHz, CDCly): 6 9.3-9.6 (bs, 1 H), 8.5 (m, 1 H), 7.95-
8.15 (bs, 1 H), 7.85-7.95 (d, 2 H), 7.2-7.3 (d, 2 H), 5.8 (s, 2 H), 4.8-4.9
30 (dd, 1 H), 4.5-4.7 (m, 3 H), 4.0-4.4 (m, 3 H), 2.8-3.4 (m, 5 H), 2.2-2.7



20 through hyflo and purification by flash chronatography'using t ol uene as
eluent afforded 4.00 g (54% of the sub-tittle conmpound. 'H NMR (300 WMHz;
-CDCl [err]): [err] 8. 25 (d, 2 H, 7.40 (d, 2 H, 5.85 (s, 2 H, 1.2 (s, 2 H
25 [err]C NVR (75 MHz, CDCl[err]) am di ne and carbonyl signals: [err]

176. 77, 155. %g%,%} 9980C- ( R) Cgl - Aze- Pab- COOCI—l[err]OOCC(CI—l[errP}:)r}ng,J,Gﬁ
solutlon of pivalyloxymethyl 4-nitrophenyl carbonate (1.18 g; 4

fromstep (iii) above) in methylene chloride (20 mM) was added at room

WD 97/ 23499 44 PCT/ SE96/ 01680 43.
tenperature to a solution of Boc-(R)Cgl-Aze-Pab-H (1.88g; 4 mmol ) and
triethylam ne (0(R53rH), ¥754.3nfml P H) h:B%hQ (Bnel4:Hl)ph(HQ7((m, %H). After 1 h

th t hyl h{ d t t fied
by 1 ash’ chr omat 56 MR (13 Mibes CRCIAY amidion sndocasbombisipnals: § 1175ty o
b-titl N 0 9 5 b 1
| ZUZS I(t elcﬁbnpouvfgsggelizi_a? 'Y?O? SGQ{?QH)I@%QPB]]M [err]5 04. (8 ?m ZH)H)
4.65-4.5 (m 1 H), 4.54.3 (m 2H) 4.24.05 (m 1H),375(t 1H,
2.7-2.4 (m 2 H, 1.9-1.4510 (m 5 H, 1.45- 0.8 (m 24 H) (v)
H (R) Cgl - Aze-#ab r]OOCC(CI—l[err])[err]
Boc- (R) Cgl - Aze-P " . ng; 0.52 mmol; from

step (iv) above) i ene chl ori de (5 m) 15

and TFA (1.2 nl) Théf tité e?o thﬂ wcpreparw &hutogoﬁﬁﬁ 016 efher prvedin®e vacuo,
acetonitrile was added, and the solvent was agaln renpoved in vacuo to give

crude sub-title Pesatibed innExamples 1264) ahove foem: grudecBogr(R)GgloAza-Babi n t he
next step. COOCH,00CC(CHy); (0.41 g; 0.65 mmol; see Example 12(iv) above)

10 using acetonifrile (10 ml) as solvent. After st_in'ing over night at room

temperature, the solvent was removed in vacuo and the residue was
partitioned between EtOAc and water. The aqueous phase was extracted
three times with EtOAc and the combined organic phases were dried
(Na,SO,) and the solvent was removed in vacuo. The residue was

15 subjected to flash chromatography using methylene chloride/methanol as
eluent. Freeze drying from glacial acetic acid gave 84 mg (21%) of the
title compound.

'H NMR (300 MHz, CDCI3): 8 9.9 (bs, 1 H), 8.5 (¢, 1 H), 7.35 (d, 2
20 H), 5.85 (s, 2 H), 5.90 (dd, 2 H), 4.6-4.35 (m, 2 H), 4.15-4.0 (m, 4),

3.2 (s, 2 H), 2.85 (d, 1 H), 2.7-2.45 (m, 2), 2.0-1.9 (m, 2 H), 1.8-1.45

(m, 5 H), 1.3-0.9 (m, 18 H).

BC NMR (75 MHz, CDCI3) amidine and carbonyl signals: § 177.23,

175.48, 172.29, 170.80, 168.85, 163.14.

25
Example 14
-(R)Cgl-Aze-Pab-COOCH
() Boc(R)Cgl-Aze-Pab-COOCH(CHIOOCCH,

30 A solution of Boc-(R)Cgl-Aze-Pab-H (6.38 g; 13.5 mmol), 1-acetoxyethyt



20 (vi) _ -

(nPr)[err]NC(O CH err] OOCCH err]-(R) Cgl - Aze- Pab- COOCH[ err] OOCC(CH[ err])[err
] The residue fromstep (v) above was mxed with

(nPr)[err]NC(OCH err]OOCCH err]Br (150 ng; 0.53 nmol; fromstep (ii)
above) and Klworg7@syeerr] (480 ng; 3.5 mmol) in THF (5 nl) anBCISE6AA6800r 3
h at 40[err]C. The reaction mxture was filtered and concentrated to a
crude 25 product which was purified by prgparative RPLC to give 78 ng
(21% of the title conmpound. [err]H NVR (300 MHz, CDCl[err]): [err] 9.3-9.6

bs, 1 , 8.5 . 7.95- 8 bs,, 1 - - ' 2-7.3
EH;jS / EDHL 2.? (é,W—@*rmﬁ?Z\éw?gaﬁ@ng@@ : E’F@”l: @7@%%%83@&&21 (m 3
PCT/ SE96] 01680, 433‘??56531%)“,%"@.)’7%'-’%%&% 7192 s 14 mmol) in methylene, -
(m 7 H). [err] Cchidride7GOMil) wabatifred rdt)roam témperatore forr b hyfollowedaby :

177.24, 175.30, 171.8 170.79, .168. 78, 165.82,.163. 14.
I[E1(:a rOrO]CCH[ err]-(R 663’1!&&0@@5 &%‘a&m@mw)sﬁsﬁx copeentrated.and, 6 g

was prepared nal‘@ﬁ I C | (vi)
above from crgde oc&?%&%@ggxﬁﬁw)‘ér#@%ﬂ?rﬁﬁ?ﬂ%ﬁf41 g;
0.65 mol ; see Exwhirh avabfurifiedaby flagh Chromatographgasing EtOAL as(elGent] Yo as
solvent. After stirring over night at roomtenperature, the solvent was
removed in vacuo SRS+ eg(ps%blegt%@hﬁﬂ%wmﬁm-bet ween Et OAc and water.
The aqueous phase was extracted three tinmes with Et OAc and the conbi ned
organi ¢ phases were dried (Na[err]SJerr]) and the sol vent was renoved in

vacuo. The resi dUH MMR {300 MHzeCDEI3):05 OS2z, ArHPRR6 Ut a0 M), I8¢, 2
met hyl ene chl ori de/ net hanol _as el uent. Freeze drﬁl ng from glacial acetic
aci d gave 84 Wy (D1 %35 &, 210, 6:35@, d Ik A dbs, 1 H), 5.0-4.85 (m, 2 H), 4.65-.
4.5 (m, 1 H), 4.54.25 (m, 2 H), 4.2-4.05 (m, 1 H)3.75 (t, 1 H), 2.65-
2.45 (m, 2 H)2.05 (s, 3 H), 1.9-1.45 (m, 11 H), 1.45-0.8 (m, 12 H).

C NMR (75 MHz, CDCI3) amidine and carbonyl signals: § 172.61,

170.80, 169.54, 168.91, 162.50, 156.02.

15 :
(i) H-(R)Cgl-Aze-Pab-COOCH(CH.YOOCCH,
The crude sub-title compound was prepared according to the procedure
described in Example 12(v) above from Boc-(R)Cgl-Aze-Pab-
COOCH(CH,)OOCCH, (2.21 g; 3.68 mmol; from step (i) above).

2 .

@iii) EtOOCCH,-(R)Cgl-Aze-Pab-COOCH(CH,)YQOOCCH, .
The crude H-(R)Cgl-Aze-Pab-COOCH(CH,)O0CCH,; from step (ii) above
was dissolved in methylene chloride (150 mL). The mixture was washed
with a 10% Na,CO, solution and the organic phase was dried with K,CO,
25 and filtered. To the resulting solution as added K,CO,; (756 mg, 5.5
mmol) and ethyl (O-trifluoromethanesulphonyl)-glycolate (790 mg; 3.3
mmol) in methylene chloride (5 ml). The reaction mixture was stirred for
5-10 minutes at room temperature and then concentrated in vacuo. The
residue was dissolved in EtOAc and the resulting mixture was filtered
30 through celite, The filtrate was subjected to flash chromatography using



"H NWVR (300 MHz, CDCI[err]):.

[err] 9.9 (bs, 1 H, 85 (t, 1 H, 7.35 (d, 2
20 H), 5.85 (s, 2 H, 5.90 (dd, 2. H), 4.6-4.35 (m 2 H), 4.15-4.0 (m 4),
2 2.45 (m 2), 2.0-1.9 (m 2 H, 1.8-1.45

3.2 (s, 2 H, 2.85 (d, 1 H, 2.7- , 1.
(m 5 H, 1.woQyReen 18 H. [err]C NWR (75 Mz, CDd [err])pc¢gbsfssend
carbonyl signals: [err] 177.23, 175.48, 172.29, 170.80, 168.85, 163.14. 25
Example 14 EtOOCCH err] - (R) Cgl - Aze- Pab- COOCH(CH err] ) OOCCH err] (1)

Boc- (R) Cgl - Aze- Pab- COOCH( CH[ err]) 0OCCH e#4&¢] 30 A sol ution of

Boc- (R) Cgl - Aze- Pab-H (6.38 g; 13.5 mmol ), 1-acetoxyethyl WD 97/ 23499
PCT/ SE96/ 01680 BtOAc nswluqnh&nl}mw@hbbdﬁa @Agmaﬂs)e/m ) of thevkitle Chem
(1988) 31, 318) (3.05,9; 12 nmmol), and triethylamine (1.95 m; 14 mol) in
met hyl ene chl or *m) was stirred at roomtenperature for 16 h

foll owed by addition of Et OAc. The resulting solution was slightly
concentrated and 5 washed with aqueous Na[err]CJerr] (10%, concentrated

to aI crude pr odHENMRHB60O MHz, EDCIS): 59.5\(bs) hif), 8i3 pdtiy AP, DH)pg Et OAc
t, t i 5 79 t -tit ) NVR (300

S/IS—I?%: L(J:?j [2 elr:)(r) | ??-55(9' 271, % 55 1300484250, ,4@5%&8? no léffif;!]-ifsgﬁ ,(4 5
(o b 2 kst 62 10, A%, 1 H)) 2820k bl LS5 R, 2 005, ¢
LG Sielim B i e, (T
e s CTab. o0 SEMIB U158 M, cOCH) amidini and carbonyl signals: 5 175.26,

172.34, 170.81, 169.49, 168.80, 162.43.

10
Example 15
MeOOCCH,-(R)Cgl-Aze-Pab-O0CPh

- (@ Boc-(R)Cgl-Aze-Pab-QOCPh |

15 To a solution of Boc-(R)Cgl-Aze-Pab-H (1.0 g; 2.1 mmol) and Na,HPO,
(18.7 g 105 mmol) in THF (45 mL) at 20° C was added dropwise
dibenzoyl pcrdxide (556 mg; 2.3 mmol) dissolved in THF (10 mL) over
45 minutes. After stirring at 20°C for 24 h, the reaction mixture was
concentrated and the resulting crude product was subjected to preparative

20 RPLC. This gave 124 mg (10%) of the sub-title compound as a white
solid.

'H-NMR (500 MHz, CDCL): & 8.26 (m, 1H), 8.09 (m, 2H), 7.72 (m,
2H), 7.59 (m, 1H), 7.48 (m, 2H), 7.36 (d, 2H), 5.13 (s, 2H), 4.87-4.98
25 (m,2H), 4.54-4.61 (m, 1H), 4.33-4.47 (m, 2H), 4.13-4.19 (m, 1H), 3.81
@, 1H), 2.53-2.63 (m, 2H), 1.73-1.86 (m, 3H), 1.66-1.72 (m, 2H), 1.36
(s, 9H), 0.968-1.28 (m, 6H).
3C.NMR (100 MHz, CDCl,) amidine and carbonyl signals: & 172.7,
170.6, 163.9, 157.0, 155.9.
30 LC-MS: m/z 592 M+H*); m/z 614 (M+Na*).
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(i1) H(R Cgl-Aze-Pab-COOCH(CH err])OOCCH err] The crude sub-title conpound
was prepared according to the procedure described in Exanple 12(v) above
from Boc-(R)Cgl - Aze- Pab- COOCH(CH err])OOCCH err] (2.21 g; 3.68 nmol; from

step (i) abov%é,%‘ﬁll) PCT/SE96/01680

Et OOCCH err] - ( -Aze- Pab- COOCH(CH err] ) OOCCH err] The crude

H (R) Cgl - Aze- Pab- COOCH(CH err] )OOCCH err] fromstep (ii) above was

di ssol ved in methyl ene chloride (150 mL). #e mixture was washed with a 10%
Na[err]CJ err] solution and the organic phase was dried with Klerr]CJ err]
25 and filtered. G)EHA{RCgleAnt-PabdDQEPN i on as added K[err]CJerr] (756 ny,

e T T s A o L A B
5-10 minutes at r@g,g@;gmgwgn ct&ﬂé‘riéf’ BERHL) A Aadded YFEAI6 nily at

resi due was di sso the resulting mxture was filtered 30
t hrough celite. T20°C. Aftenstrnivigsforuld hethedreaction miktuohwassoncsninated amd ng

1 OnC -as. of uert  feironlting prideieodust gyasparitioneg hetwegn EIOARD-f MNAOH."

compound. [err]H , - . . L1
77 (a2 Ly, TR b ol sepgtdedid the drphi iy hattiictl (No,SQad, 2
(m 2 H, 4.1-3. 8vdpdratdd.Hyicld: 430 mg O6%) a® aAbhitssolid.H), 2.5-2.3 (m 2
H,1.95 (s, 3 H, 1.9-1.8 (m 1 H, 1.7-1.25 (m 8 H), 1.25-1.75 (m 8 H).
[err]C NWR (75.5 Mz, CDCl [err]) am dine and carbonyl signals: L,errl
175.26, 172.34, 1'1-NMR ¢00M ,z,MH@d‘%héz&h&.(ml@PﬁJ-??(m,2H), .64 (m,

MeCOCCH err] - (R Cibs 47 30" @0-9077 143 (o, 28), 4.75-4.81 (m, 1H), 4.50 (s, 2H), 4.18-
4.34 (m, 2H), 3.12 (d, 1H), 2.57-2.68 (m, 1H), 2.23-2.33 (m, 1H), 1.88-
1.96 (m, 1H), 1.73-1.84 (m, 2H), 1.59-1.71 (m, 2H), 1.45-1.57 (m, 1H),
0.80-1.34 (m, 5H)

LC-MS: m/z 492 M+H?*); m/z 514 (M+Na*) -
15 '
@iii) MeQOCCH,-(R¥Cgl-Aze-Pab-OQCPh
To a solution of H-(R)Cgl-Aze-Pab-OOCPh (480 mg; 0.97 mmol; from
step (i) above), K,CO, (270 mg; 2 mmol) in acetonitrile (5 mL) at 20°C
was added methyl bromoacetate (177 mg; 1.16 mmol). The reaction was
20 stirred at 20°C for 14 h. The reaction mixture was filtered and
concentrated to give a crude product which was purified by preparative i
RPLC to give gave 269 mg (49%) of the title compound as a white solid.

'H-NMR (500 MHz, CDCL): & 8.43 (m, 1H, NH), 8.09 (m, 2H), 7.69
25 (m, 2H), 7.59 (m, 1H), 7.47 (m, 2H), 7.34 (m, 2H), 5.27 (s, 2H), 4.93
(dd, 1H), 4.59 (dd, 1H), 4.40 (dd, 1H), 4.12 (m, 2H), 3.65 (s, 3H), 2.87
(, 1H), 2.72-2.63 (m, 1H), 2.55-2.48 (m, 1H), 1.96 (m, 1H), 1.74 (m,
2H), 1.67 (d, 1H), 1.59 (d, 1H), 1.56-1.50 (m, 1H), 1.29-1.08 (m, 4H),
1.04-0.94 (m, 1H) |
30 BC-NMR (100 MHz, CDCl,) amidine and carbonyl signals: § 175.1,




(i) Boc-(R) Cgl - Aze-Pab-OOCPh 15 To a solution of Boc-(R) Cgl-Aze-Pab-H (1.0
g; 2.1 mmol) and Na[err]HPd err] (18.7 g; 105 mmol) in THF (45 nL) at 20 C
was added dropwi se di benzoyl peroxide (556 ng; 2.3 mmol) dissolved in THF
(10 mL) over 45 m.nutes. After stirring at 20[err]C for 24 ction
mxture was XAUEHPated and the resul ti ng crude product Wa?cg}sg %‘ﬁ&@d to
preparative 20 RPLC. This gave 124 ng (10% of the sub-title corrpound as a
white solid. "H NVR (500 MHz, CDCl[err]):4§err] 8.26 (m 1H), 8.09 (m 2H),
7.72 (m 2H), 7.59 (m 1H), 7.48 (m 2H), 7.36(d, 2H) , 5.13(s, 2H),
4.87-4.98 25 (rIr7225-|)170465Il64055151m 1H), 4.33-4.47 (m 2H), 4.13-4.19 (m

1H), 3.81 (t, 1H) 53263 2H) 173186(m 3H), 166172(m 2H) ,
1.36 (s, 9H), IQ%%M (sﬁﬂ H*)3C- NWR (100 MHz, CDCl[err]) am dine and
car bonyl signals: [err] 172. 7, 170 6, 163.9, 157.0, 155.9. 30 LGCMs: mz
592 (MtH err]); mz 614 (MrNa[err]). WD 97/ 23499

PCT/ SE96/ 01680 Ar} (R) Cgl - Aze- Pab- OOCPh To a sol uti on of

Boc- (R) Cgl - Aze- Pab- (600 rrg 1 01 nmmol; fromstep (i) above) in

met hyl ene chisor iMeQf JE) (6 mL) at 20C. After stlrrlng for

oroduct was par 1 B b epﬁ@&ﬁé&@i@@&%«g&@ﬁh@%i@ 8 405 at e
o (965 o %’*.‘?’é%%"*{‘%ﬂ%@%ﬁ? TP g SALY fpRcpdea il (450
2H), 7.77 (m 2H}1.6 mzo 291M;LO 461 immol) ab20?Ch A:ﬂd)- lSﬁnﬂﬂte{scbf slhmng4h€5 4 81
(m 1H), 4.50 (s Zl_xDe was ooncentrated and subjected to preparative RPLC. This gave

10 109 mg (52%) of the uﬂe compound as a white solid.

'H-NMR (500 MHz, MeOH-d4):  7.59 (d, 2H), 7.34 (d, 2H), 4.83 (s,

2H), 4.82-4.76 (m, 1H), 4.48 (d, 1H), 4.33 (d, 1H), 4.15-4.30 (m,2H),

3.64 (s, 3H), 3.04 (d, 1H), 2.57 (m, 1H), 2.26 (m, 1H), 1.95 (m, 1H),
15 1.75 (m, 2H), 1.58-1.70 (m 2H), 1.53 (m, 1H), 1.31-1.10 (m, 4H), 1.04

(m, 1H)

C-NMR (100 MHz, MeOH-d4): amidine and carbonyl signals: 5 175.9,

174.3, 172.7, 155.2

LC-MS: m/z 460 (M+H*), m/z 482 (M+Na*)

Example 17
1- = _

To a solution of EtOOCCH,-(R)Cgl-Aze-Pab-C(O)OCH(CH,;)O0CCH,

(184 mg; 0.31 mmol; see Example 14(iii) above), hydroxylamine
25  hydrochloride (120mg; 1.72 mmol) and triethylamine (0.8 ml; 5.7 mmol)

in EtOH (95%; 4.0 mL) was added, and the mixture stirred at room

temperature for 4 days. The reaction mixture was concentrated and the

crude product subjected to preparative RPLC. This gave 85mg (58%) of

the title compound.



4.34 (m 2H), 3.12 (d, 1H), 2.57-2.68 (m 1H), 2.23-2.33 (m 1H), 1.88-
1.96 (m 1H), 1.73-1.84 (m 2H), 1.59-1.71 (m 2H), 1.45-1.57 (m 1H),
0.80-1.34 (m 5H) LCG-MS: nmiz 492 (MtHerr]); mz 514 (M:Na[err]) (iii)
MeOOCCH[ err] - %g{]& ?,ze Pab- OOCPh To a sol ution of H (R)Cgl - AzardgabeiekdPh
(480 ng; 0.97 o romstep (ii) above), Klerr]CJerr] (270 ng; 2 nmol)
in acetonitrile (5 nm) at 20[err] C was added net hyl bronoacetate (177 ny;
1.16 mmol ). The reaction was 20 stirred &9 20[err]C for 14 h. The reaction
m xture was filtered and concentrated to give a crude product which was

purified by prepdibNMR (300 Mz, GDyGD)=4 2. 62(692&) 135%1, 2H),:h35t4.85 ém,

SR Eod (i AT M P, SR E A s i G L7
(o0 5 a0 (32B0es impimiplo b 186, {90208 oy UDIDARSS HEBEYY. 12
1.96 (m 1H), 1.7485+1.3%Kn, 867 (d, 1H), 1.59 (d, 1H), 1.56-1.50 (m 1H),

;ngl ﬁeognémcasfg?)l?l %M%%ﬁgéﬁﬁé &B?ﬁ glneéml“alwbggxggws sy D)

PCT/ SE96/ 01680 4 5]731'7%)??5 %@4 0, 157.1 LGMS: nmz 564 (MrHerr])
Exanple 16 5 M err ég Aze- Pab- OH To a sol ution of
MeOOCCH] er r ] - ( R) QC-MSema)-e{Omiz)( 260 ng; 0.46 nmol; see Exanple 15(iii)
above) in THF (4.6 nL.) was added KOwe (1.6 niL; 0.29 M 0.46 mmol) at 20C.
After 15 minutes of stirring the

Example 18 |

10 - 1-Aze-Pab-

' To a solution of hydroxylamine hydrochloride (320mg; 4.59mmol) and
triethylamine (1.7ml; 12.24mmol) in EtOH, BOOCCH,-(R)Cgl-Aze-Pab-
Z (1.0g; 1.52mmol) was added. The reaction mixture was stirred at room
temperature for 40 hours and then concentrated. Thc crude product was

15 purified by preparative RPLC using 50% acetonitrile in 0.1M NH,OAc as
eluent to give 0.34g (42%) of the title compound.

LC-MS:(m+1)=536 (m/z)

20 Example 19
nPrOOCCH,-(R)Cgl-Aze-Pab-Z
The title compound was prepared analogously to the procedure described
in Example 1(iii) from H-(R)Cgl-Aze-Pab-Z x 2HC! (700mg; 1.2mmol)
and n-propyl bromoacetate (268mg; 1.45mmol). Yield 259mg (35%).

FAB-MS:(m+1)=606 (m/z)
Example 20

- 1-Aze-Pab-
30 The title compound was prepared analogously to the procedure described



m xture was concentrated and subjected to preparative RPLC. This gave 10
109 ng (52% of the title conpound as a white solid. [err]H NVR (500 MHz, _
MeOH-d4): [err] 7.59 (d, 2H), 7.34 (d, 2H), 4.83 (s, 2H), 4.82-4.76 (m

1H), 4.48 (d, 33 (d, 1H), 4.154.30 (m2H), 3.64 (s, 3 d,

1H), 2.57 (mwég%’m% 26 (m 1H), 1.95 (m 1H), 15 1.75 (m Wz’f"-ffé”%%‘é 1.70
(m 2H), 1.53 (m 1H), 1.31-1.10 (m 4H);, 1.04 (m 1H [err]C NWMR (100 MHz,
MeOH d4): amidi ne and carbonyl signals: [80r] 175.9, 174.3, 172.7, 155.2
LCGMs: mz 460 (MkH err]), mz 482 (MtNaferr]) 20 Exanple 17

Et OOCCH| er r ] - ( R ifiExataple H&frﬁiﬂtrOD@GHﬁ(R@ﬁgbAu-Pab—Z (182mg; 0.3 mmol;

Et 0OCCH[ err] - (R) Cgl - Aze- P O CH err )OOCCH[err] 84 ny; 031 nmol ;
see Exanpl e 14(i%eF)Exampie)l 5“ rﬁ’ﬂ'l"l@€> f!fqudhy TERAERAIVE1 . 72

T S, L L KPP link Aok ool P%ﬁt aysef“ﬁ'f% tgrét%t Ay =

m Xture was concﬁﬂl%)aémemré@eompudﬂdproduct subj ected to preparative
RPLC. This gave 85ngy (58% of the title conpound. 30 WO 97/ 23499
PCT/ SE96/ 01680 49 [err] H-NVR (300 MHz, CD[err]QD): [err] 7.6 (d, 2H), 7.35

d, 2H), 4.75-4. _ 2H), 4:0-4.35 4H), 3.35 (d,
(2H), 5?05 (d, 1%@%‘"&%& ?ﬁ?‘ﬁ?’g (m2_2.Hé5 (m 1H), (1~.mg-2.H2)5 (m 1I(—|),
1.4-1.85 (m 5H), 0.85-1.35 (m 8H)

Example 21

10 The title compound was prepared analogously to the procedure described
in Example 18 from iPrOOCCH,-(R)Cgl-Aze-Pab-Z (590mg; 0.7mmol;
see Example 39 below). Yield 110 mg (32%)

LC-MS:(m+1)=488 (m/z2)
15
Example 22
tBuOOCCH,-(R)Cgl-Aze-Pab-OH
The title compound was prepared' analogously to the procedure described
in Example 18 from rBuOOCCH,-(R)Cgl-Aze-Pab-Z (738mg; 1.2mmol;
20 sce Example 37 below). Yield 290mg (48 %).

LC-MS:(m+1)=502 (m/z)

Example 23
25 - 1-Aze-Pab

()_HOOCCH,-(R)Cgl(Boc)-Aze-Pab-O-Boc

A solution of HOOCCH,-(R)Cgl-Aze-Pab-OH (670mg; 1.5mmol; see

Example 28 below), (Boc);O (654mg; 3mmol), and DMAP (92mg;
30  0.75mmol) in THF:water (10:1) was stirred at room temperature for 2 h.-




S [err]GNWR (75.5 MHz, CDOerr]OD): am di ne and carbonyl signals: [err]
175.97, 173.91, 172.72, 155.23 LC-Ms: (m+ 1)=474 (m z) Exanple 18 10
BnOOCCH[ err] - (R) Cgl - Aze- Pab- OH To a sol uti on of 'hydroxyl am ne hydrochl ori de
(320ng; 4.59ngR) 9734 triethylamne (1 .7nl; 12.24mmol) in EpPrisessnisso
BnOOC([ err] - (R) Cgl - Aze-Pab- Z (1.0g; 1.52mvol) was added. The reaction
m xture was stirred at roomtenperature for 40 hours and then concentrated.
The crude product was 15 purified by pre&dr ative RPLC using 50%
acetonitrile in 0. IMNH err] CAc as eluent to give 0.34g (429 of the title
conpound. LC- VB: (Fherpacim mintune we congentpated amd purified by preparative RPLC.

nPr OOCCH err] - (R.Cgl - Aze: Pab.- tit 0 un repared an ously
to the procedure)f'gg% B Yt gﬁﬁf’ﬁg Q?i@&ﬁ?&ﬁ?ﬁﬁ)%&ﬁ“@éﬁﬁa‘ﬁﬁ@gx 2HC
(700nmg; 1.2mmmol) gd. n-propyl bronoacetate (268ng; 1.45mmol). Yield 259ng
(359 . 25 FAB-Ms: (mtl) =606 (nmfz) Exanple 20 nPrOOCCH err] - (R)Cgl - Aze- Pab- CH
30 The title conpound was prepared anal ogously to the procedure descri bed
WD 97/ 23499 : PCT/ SE96/ 01680 50
in Exanpl e 185f r SRS TER (M(B) gl - Aze- Pab-z (182ny; 0.3 mol ; see
Exanpl e 19 above). The crude product was purified by preparative RPLC using
40% acetonitrile in 0.1IMNH err] OAc as eluent to give 74ny

(i) (nPr);NCOCH,00CCH,~(RICgl(Boc)-Aze-Pab-Q-Boc

A solution of HOOCCH,-(R)Cgl(Boc)- -Pab-O-Boc(lOOmg;b.lSmmbl;

from step (i) above), (nPr), NCOCH,OH (27mg; 0.17mmol; see Example
10 12(3) above), EDC (40mg; 0.21mmol) and DMAP (10mg; 0.075mmol) in

acetonitrile (SmL) was stirred at room temperature for 4 days. The

reaction mixture was concentrated, purified by preparative RPLC and

freeze dried to give 21mg (18%) of the sub-title sbmpound.

15 LC-MS:(m-1)=787 (m/z)

(iii) (zPr),NCOCH,00CCH,-(R)Cgl-Aze-Pab-OH

A solution of (nPr);NCOCH,-(R)Cgl(Boc)-Aze-Pab-O-Boc (20mg;

0.025mmol) in TFA:methylene chloride (1:1) was stirred at room
20 temperature for 5 minutes. The reaction mixture was concentrated and

freeze dried from acetonitrile and water to give Smg (34%) of the title

compound.

LC-MS:(m+1)=587 (m/z)

Example 24
h H - 1-Aze-Pa
The title compound was prepared analogously to the procedure described
in Example 18 from ChNHCOCH,00CCH,-(R)Cgl-Aze-Pab-Z (118mg;
30 0.17mmol; see Example 11(iii) above). Yield 1.8 mg.




(51% of the desired conpound. 5 LC-Ms: (m+1l) =488 (m z) Exanple 21

| PrOOCCH err]-(R) Cgl - Aze-Pab-OH 10 The title conpound was prepared

anal ogously to the procedure described in Exanple 18 from

I Pr OOCCH[ err Aze- Pab-Z (590nmg; 0. 7nmmmol; see Exanpl

Yield 110 J"Ps’%?a{c-ws (m+1) =488 (mz) 15 Exanple 22 rciisddinfill

t BUOOCCH err] - (R) Cgl - Aze-Pat-OH The title conpound was prepared anal ogously
to the procedure described in Exanple 1852rom t BuOOCCH2- ( R) Cgl - Aze- Pab- Z
(738nmg; 1.2mmol; 20 see Exanple 37 below). Yield 290ng (48% .

LC MS: ( mtl ) =502LCAMS): (riote 583 I nif2) .

(nPr)[err] NCOCH err] OOCCH err]-(R) Cgl - Aze- Pab(OH) (i)

HOOCCH[ err] - (R) Cgl ( Boc) - Aze- Pab- O- Boc A sol ution of

HOOCCH[ err]-(R)g%'hMab OH (670ng; 1.5mol; see Exanple 28 bel ow),
(Boc)[err]O (65 ), and DIVAP (92ng; 30 -0.75mmol) in THF: water.
(10:1) was stirmm bEAF@PaB-(OH WO 97/ 23499

PCT/ SE96/ 01680 51 e reactlon mxture was concentrated and purified by
preparative RPLEhe nﬂg@pmmnyd iwps\prepared analogeusiy togheprocedure desariberde

compound as a Wy &2, 3918 from MeNHCOCH,-(R)Cgl-Aze-Pab-Z (81mg; 0.12mmol,
sec Example 36 below). Yield 10mg (16%).

LC-MS:(m+1)=517 (m/z)
10
Example 26

§)) H.CEJQ&LAE.E&!L—Q_A_

15  The sub-title compound was prepared analogously to the mcthod described
in Example 27 below (steps (i), (ii) and (m)) using acetic acid anhydride
instead of propanoic acid anhydride.

LC-MS:(m+1)=430 (m/z)

20 _ '
(i) EtOOCCH,-(R)Cgl-Aze-Pab-OAc |
The title compound was prepared analogously to the procedure described
in Example 1(iii) above from H-(R)Cgl-Aze-Pab-OAc (370mg; 0.6mmol)
and ethyl bromoacetate (105mg; 0.63mmol). Yield 67mg (22%).

25

LC-MS:(m+1)=516 (m/z)



5 LC—MS(ml) =643 (mz) (ii)

(nPr)[err] NCOCH err] OOCCH err] - (R)CgI(Boc) Aze- Pab- O- Boc A sol ution of
HOOCCH[ err] - (R) Cgl (Boc) - Aze- Pab- O Boc (100ng; 0. 15mol; fromstep (i)
above), (nPr)wesidlisOCH err] OH (27ng; 0. 17mmol ; see Exarrpleplﬁvsni&éliﬁio
above), EDC (40ng; O0.21nmol) and DVAP (10ng, 0.075mml ) in acetonitrile
(5m.) was stirred at roomtenperature for days. The reaction m xture was
concentrated, purified by preparative RPL@ and freeze dried to give 21ng
(18% of the sub-title conpound. 15 LG MS:(m1)=787 (mz) (iii)
_(nPr)[err]NCOCI—l[EE&H}M-l[err] (R)CgI-Aze Pab- OH A sol ution of

(nPr) [ err] NCOCH[ R Co £ Boc (20mg; 0.025mmol ) in

TFA: net hyl ene ¢ at room 20 tenperature for 5
m nutes. The reaction mxture was concentrat ed and freeze dried from
acetonitrile and water to glve ong (34% of the title conpound.

LC- MS: ( m+1) =587 (OnBeg-(RICgh-Age-Pal

O Aok S o R b

ChNHCOCH OOGrkd 2xded I
11N|(-|| i) [ :[)(r)%/e) Yield MMglwmﬂg(%qmm%D Thé fedtion niikfurex 2P €

PCT/ SE96/ 01680 5@ad stirkal @mm fdiwmxbmmid then concentratod The
VERH [ errl erinu&tRlvg?' 1 Afied %y preparative RPLC.

10 LCMS: (m+1) = 488 m/z

(i) Boc-(R)Cgl-Aze-Pab-OC(Q)Et

A solution of Boc-(R)Cgl—Aze~Pab-OH (SOOmg, 0 9lmmol from step (i)

above) and propanoxc acid anhydnde 3.5 mL) was stirred at room
15 temperature for 45 minutes and then concentrated. The crude product was

purified by preparative RPLC using 50% acetonitrile in 0.1M NH,OAc as

eluent to give 266mg (54%) of the sub-title compt%und.

LC-MS:(m+1)= 544(m/z)

20
(iii) H-(R)Cgl-Aze-Pab-OC(O)Et
The sub-title compound was prepared analogously to the procedure
described in Example 1(ii) from Boc-(R)Cgl-Aze-Pab-OC(O)Et (238mg;
0.44mmol; from step (ii) above). Yield 290mg (100%).

25

LC-MS:(m+1)= 444(m/z)

(iv) EtOOCCH,-(R)Cgl-Aze-Pab-OC(O)Et
To a solution of H—(R)Cgl—Aze—Pab—OOCEt (300mg; 0.45mmol; from step.
30 (iii) above) and K,CO, (308mg; 2.23mmol) in methylene chloride (6 mL)



5 The title conpound was prepared anal ogously to the procedure described in
Exanpl e 18 from MeNHCOCH err] - (R) Cgl - Aze- Pab-Z (81ng; 0.12mmol, see Exanple
36 below). Yield 10ng (16% . LC Ms: (m+l)=517 (m z) 10 Exanple 26

Et OOCCH[ err] - (R) Cgl - Aze- Pab- QAc (i) H (R)Cgl - Aze- Pab- QAc 15 The sub-title
conmpound wasW é é’%?%d anal ogously to the method described i RCEREMIIE027

bel ow (steps (i), (ii) and (iii)) using acetic acid anhydride instead of
propanoi ¢ acid anhydride. LC MS: (m+l)=43@4(m z) 20 (ii)

Et OOCCH err] - (R) Cgl - Aze- Pab- OAc The titl e conpound was prepared anal ogously

to the procedur r
H (R) Cgl - Aze- Pa %iec‘?%%ﬁdw ‘556%?%#) tgm%c?h@s%epf (103me; 0.45mmol,
0.63mmol ). i elﬂ'eﬁituj froaegrifiizcanhgdnBe (and1othgl Aftemhembmnﬁe
PCT/ SE96/ 01680 53 | e,27 Et er R) e- Pab;
Boc- (R) Ogl - Aze- g BS?B"&‘*%F%?'P&{‘-F‘B‘F‘]“ rfgkgiuhﬁtﬁmawo% BVHL and
trlethylamnel ( I &Og’z ). The
reaction mi xture vvas st| rred af r%g‘gﬁ] ?g%earﬁgtzﬁ‘rvg ? é.%j hgi‘fr’s n(rjmﬁnen
concentrateds Tésncentrated. The crude product was purified by preparative RPLC using

45% acetonitrile in 0.1M NH,OAc as eluent to give 63mg (27%) of the

title compound.

LC-MS:(m+1)= 530(m/z)
10
Example 28

1-Aze-Pab-

(l) Mﬂ&w

15 The sub-title compound was prepared analogously to the procedure
described in Example 1(iii) from H-(R)Cgl-Aze—Pab-OOCPh (250mg;
0.5mmol; see Example 15(ii) above) and t-butyll?;fpmoacetate (119mg;
0.6mmol). Yield 211mg (69%). -' |

20 LC-MS:(m+1)=606 (m/z) |
(i) HOOCCH,-(R)Cgl-Aze-Pab-OOCPh
The sub-titie compound was prepared analogously to the procedure
described in Example 1(ii) from BuOOCCH,-(R)Cgl-Aze-Pab-OOCPh
25  (233mg; 0.3mmol; from step (i) above). Yield 65mg (37%).

LC-MS:(m+1)=550 (m/z)

(iii) HOOCCH,-(R)Cgl-Aze-Pab-OH
30 A solution of HOOCCH,-(R)Cgl-Aze-Pab-OOCPh (60mg; 0.1mmol; from



crude product was purified by preparative RPLC. 10 LCMS: (m+ 1) = 488 mz
(i1) Boc-(R)Cgl-Aze-Pab-OC(O Et A solution of Boc-(R)Cgl-Aze-Pab-0OH (500ny;
0.91mmol; fromstep (i) above) and propanoic acid anhydride (3.5 nlL) was
stirred at roowdé&shgnperature for 45 mnutes and then concengcadméotssde .
crude product was purified by preparative RPLC using 50% acetonitrile in

0. 1M NH4AOAc as eluent to give 266ng (54% of_the sub-title conpound.

LC-MS: (mtl) = 544(mz) 20 (iii) H-(B)Cgl- Pab- OC(O Et The sub-title
conmpound was pr epar ed anal ogou to_the rocedure described in Exanpl e
1(ii) from Boc- ( RStH @ 2@2%&} mabl in ARk, Glml) |

L oOCH{ r 1] - (R) Ogies -Afz%'?*ﬁ@é %ﬁb‘&“@g‘?somﬁ'ﬁi‘%ﬁwﬁp&@? migatep, Th

(300ng; 0.45mol ; rédctitns hfiRtugd wés icohcaitRe) aaddfrébay dricdl frofm walékS ahd

2.23mmol ). in net hyI ene, chl ori de WO 97/ 23499
PCT/ SE96/ 01680 54 agetonitrilato give (&W)Lg thegithoepmpopmb err ] CFl err]
(105ng; 0. 45 |, prepared fromtri fI i ¢ anhydride and ethyl glycolate).

After the reaclion mixture was stirred at roomtenperature for 1 h the

reaction mxture WKE-MSLheH1Y4:446(@IAr, citric acid and water, dried
(Na[err]SOerr]) and 5 concentrated. The crude product was purlfled by
preparative RPLC using 45% acetonitrile in 0.1M NHerr] OAc as eluent to

give 63nmg (27% ofEthel 29

10
® BuOOCCH,-(R)Cgl(Boc)-Aze-Pab-Z
A solution of .tBuOOCCH,-(R)Cgl-Aze-Pab-Z '(l .7g, 2.8mmol; see
Example 37 below), (Boc)zO (672mg, 3. 08mmol) and DMAP (68mg;
" 0.56mmol) in THF (30mL) was stirred at room temperature for 24 h.
15 Additional (Boc),O (305mg, 1.4mmol) was added at 5°C. After another
24 h the reaction mixture was concentrated and purified by preparative
RPLC to give 587mg (30%) of the desired comp'ound.

EC-MS:(m+1)= 720 (m/z)

2 (i) BuOOCCH,(RICgl(Boc) Aze-Pab-OH

| The sub-title compound was prepared analogously to the procedure
described in Example 18 from BuOOCCH,-(R)Cgl(Boc)-Aze-Pab-Z
(580mg; 0.8mmol; from step (i) above). Yield 341mg (71%).

25 iEC—MS:(m+l)= 602 (m/z)

(iii) BuOOCCH,-(R)Cgl(Boc)-Aze-Pab-O-cis-Oleyl

A solution of ZBuOOCCH,-(R)Cgl(Boc)-Aze-Pab-OH (340mg; 0.56mmol;

from step (ii) above), cis-oleylchloride (170mg; 0.56mmol) and
30 triethylamine (62mg; 0.61mmol) in methylene chloride was stirred for 5




title conpound. LC- M5 (m+l)= 530(m z) 10 Exanple 28
HOOCCH[ err] - (R) Cgl - Aze- Pab-OH (i) tBuOOCCH err]-(R) Cgl -'Aze- Pab- OOCPh 15 The
sub-title conpound was prepared anal ogously to the procedure described in

Exanpl e 1(iiy Bg@l—l—(R)Cgl - Aze- Pab- OOCPh (250ng; 0. 5nmmol

15(11) above%vban but yl bronpacetate (119ng; -0. 6nmol ). i eréﬁgﬁ%mﬁ?w%
20 LC-Ms: (m+ 1)=606 (mz) (ii) HOOCCH err]-(R) Cgl - Aze- Pab- OOCPh The
sub-title conpound was prepared anal ogou$by to the procedure described in
Exanmple 1(ii) fromtBuOOCCH err]-(R)Cgl - Aze- Pab- OOCPh- 25 (233ng; 0. 3mmol ;
fromstep (i) ahdmsps. The def&ion (lﬁimt)rc iwzsMsoficentgated andmipuyxifiedi iby

D R A kil 0 e f2bmg (79 S7 ke b hte higdhund °” 7207 OO

PCT/ SE96/ 01680 55 step (i) above) and KOwe (0.2M O0.2mmol) in THF (10nl)
and nethanol (1.5nm) was stirred at roomtenperature for 5 mnutes. The
reaction m xtur ECAMS:@aAcket 867@/zpnd freeze dried fromwater and
acetonitrile to give 28ng (63% of the title conpound. 5 LC- MS: (m+l) =
446(m z) Exahple 29

(iv) HOOCCH,-(R)Cgl-Aze-Pab-Q-cis-Qleyl
The title compound was prepared analogously to the procedure described -
in Example 1(ii) from BuOOCCH,-(R)Cgl(Boc)-Aze-Pab-O-cis-Oleyl
(223mg; 0.25mmol; from step (iii) above).

10
LC-MS:(m+1)= 710 (m/z)

1-Aze-Pab-
. B .

(@ Cyclooctyl-bromoacetate .
Cyclooctanol (1.3g; 10mmol) and DMAP (0.3g) was dissolved in
methylene chioride followed by addition of bro:haéetyl chloride (1mL;
12mmol). After stirring for 18 h the reaction mixture was washed with .

20 aqueous Na,CO, (2M) and HCI (1M), dried, concentrated and purified by -
flash chromatography using petroleum’ ether:methy]éne chloride (50:50)
to give 1.8g (72%) of the sub-title compound.

(i) Cyclooctyl-00CCH,-(RICgl-Aze-Pab-Z

25 The title compound was prepared analogously to the procedure described
in Example 1(iii) from H-(R)Cgl-Aze-Pab-Z x 2HCI (703mg; 1.2mmol)
and cyclooctyl bromoacetate (363mg; 1.46mmol; from step (i) above).
Yield 379mg (46%).

30 FAB-MS:(m+1)= 674(m/z)



HOOCCH[ err] - (R).Cgl - Aze-Pab-O-cis-A eyl 10 (i)

t BuOOCCH err] - (R) Cgl (Boc) - Aze- Pab-Z A sol ution- of

t BuOOCCH err] - (R) Cgl - Aze-Pab-Z (1.7g, 2.8mmol; see Exanple 37 bel ow),
(Boc)[err]1 O (WhdHmE4993. 08mol ) and DVAP (68ng; 0.56mmol ) i n Hdr<ES60Ishe Was
stirred at roomtenperature for 24 h. 15 Addi tional (Boc)[err]O (305ny;
1.4nmol ) was added at 5[err]C. After another 24 h the reaction m xture was
concentrated and purified by preparative YrLc to give 587ngy (30% of the
desired conmpound. EC MS: (m+l)= 720 (mz) 20 (ii)

t BUOOCCH] err] - (Mﬁeh&b-Aze Pab- CH The sub-title conpound was prepar ed
anal ogously to t el . .4 B Exanple 18 from

t BuOOCCH err] - (R fyg; 0.8mmol ; fromstep (i) above).

Yield 341nyg (71%11, gic Iésmy&mm aldgduisiy tb the procedure doscribed

tBuOOCCH err] - (R (Boc) Aze- Pab- O—CIS A sol ution of
t BuOOCCH] er r] - ( niple )1 (i) fromn H-@CEB: abezmslasg,o%ﬁmmpl)(and)

0. B1mbl ) i n ot IPURAER bromtkpe ifﬂ? A 2fgpol. Vil 8l BHES (°°™

PCT/ SE96/ 01680 56 m nut es. The reacti.on m xture was concentrated and
purified by preparative RPLC to give 326ng (67% of the sub-title conpound.
EC- MS: (m+1) = 867FABRMSHmi#l)=H34(hi2drr] - (R) Cgl - Aze- Pab- O-ci s-A eyl The
title conpound was prepared anal ogously to the procedure described

Example 32

10 2 -(R\Cgl-Aze-Pab-

() Methylbenzyl bromoacetate

The sub-title compound was prepared analogously to the procedure

described in Example 30(1) from 2-methylbenzylalcohol (og; 4lmmol) and
15 bromacetyl chloride (12.6g; 80mmol). Yield 8.2g (82%).

(i) (2-Me)BnOOCCH,-(R)Cgl-Aze-Pab-Z )

The title compound was prepared analogously to the procedure described

in Example 1(iii) from H-(R)Cgl-Aze-Pab-Z x 2HCI (580mg; immol) and
20 2-methylbenzy! bromoacetate (290mg; 1.2mmol; from step (i) above).

Yield 30mg (4.5%).

LC-MS:(m+1)= 668 (m/z)

2s  Example 33
A solution of BnOOCCH,~-(R)Cgl-Aze-Pab-Z (1.41g; 1.7mmol) and
cyclohexyl methylalcohol (6mL) in triethylamine (474 uL) and methylene
chloride (3mL) was refluxed for 4 days. The reaction mixture was worked

30 up to give a crude product which was purified by flash chromatography




in Exanmple 1(ii) fromtBuOOCCH err]-(R)Cgl (Boc)-Aze-Pab-0Ocis-Ad eyl (23ny;
0.25mmol; fromstep (iii) above). 10 LCGMs:(m+ 1)= 710 (nlfz)

Cycl ooctyl -OOCCH err]-(R) Cgl - Aze-Pab-Z 15 (i) Cycl ooctyl -bronpacet ate

Cycl ooct anol oot OOl ) and DVAP (0. 3g) was dissolved in hvl ene
chloride fol |'8€A’/3 ‘i’/’laddition of bromacetyl chloride (1ni; 15%F§"!°’9§Pter
stirring for 18 h the reaction m xture was washed with 20 aqueous
Na[err]CJerr] (2M and HCO (1M, dried, @&8ncentrated and purified by flash
chr omat ogr aphy usi ng petrol eum et her: net hyl ene chloride (50:50) to give '
1.89 (729 of t hesingiimethyléne chloyidesmethdndl )(95:5) as eluent to give 80img (71%)

Cycl ooct yl - OOCCHq[bferr] (R Cgl -Aze-Pab-Z 25 The title conpound was prepared
anal ogously to t eﬂ'ﬁ powcri bed in Exanple 1(iii) from

H (R) Cgl - Aze-Pab-Z x 2HA (703ng; 1.2mmol) and cycl ooctyl bronpacetate
(363ng; 1.46mmol; fromstep (i) above). Yield 379ng (46% . 30 FAB-Ms: (mtl) =
674(m z) WO TABWﬁm+l)= 660 (m/z) '

PCT/ SE96/ 01680 57 Exanple 31 tBuCH err] OOCCH[ err]- (R) Cgl - Aze- Pab-Z The
title conpourfd was prepared anal ogously to the procedure described in .

Example 1(iii) f (/R Cgl - Aze-Pab-Z x 2HA (2.5g; 4.3mmol) and 5
tertbutyl nmetyl te (1.08g; 5.2mml). Yield 1.87g (69% . FAB-Ms: (mt
1)= 634 (m z) - . Pab-

() Cyclohexyl bromoacetate |

10 The sub-title compound was prepared analogously to the procedure
described in Example 32(i) above from cyclohexanol (1g; 10mmol) and
bromacetylchloride (ImL; 12mmol).

. P

PR T I
A G

' (i) ChOOCCH,(RICgl-Aze-PabZ |

15 The title compound was prepared analogously to the procedure described

in Example 1(iii) from H-(R)Cgl-Aze-Pab-Z x 2HCI (2.5g; 4.32mmol) and
cyclohexyl bromoacetate (1.5g; 5.2mmol). Yield 1 .Tg (60%).

FAB-MS:(m+1)= 646 (m/z)

20
Example 35
H,- 1-Aze-
(i) 2-Phenyl-2-propyl bromoacetate

25 The sub-title compound was prepared analogously to the procedure
described in Example 30@) from 2-phenyl-2-propanol (3g; 22mmol) and
bromacetylchloride (4.16g, 26mmol). Yield 1.2g (44%).

(iDPhC(Me),O0CCH,-(R)Cgl-Aze-Pab-Z
30 The title compound was prepared analogously to the procedure described



Example 32 10 (2-Me)BnOOCCH err]-(R)Cgl - Aze-Pab-Z (i) Methyl benzyl
bronpacetate The sub-title conpound was prepared anal ogously to the
procedure described in Exanple 30(i) from 2-nethyl benzyl al cohol (5g;

41mol ) and 15woemmewtyl chloride (12.6g; 80mmol). Yield 8. 2@gctR8E8601680i i )
(2-Me) BnOOCCH[ err] - (R) Cgl - Aze-Pab-Z The title conpound was prepared

anal ogously to the procedure described in nple 1(iii) from :

H (R) Cgl - Aze-Pab-Z x 2HCO (580ng; Inmol) a 20 2-met hyl benzyl

brombacet at e (2000 kT Sl oo kel GR el Wee BiBYE x 2028 B
- ChCH OOCCH - | A - Wola ) .

Bn oo[c:glrﬂrz] (R) Cgl[ eZ%P@%?@ﬁgﬁgﬂ%ﬂ“%‘? &Tgﬁé’x??mn%t?% () apaved,
(6mL) in triethyl ekl 34/@6[%).r]L) and nethyl ene chloride (3n) was

refluxed for 4 days. The reaction m xture was worked 30 up to give a crude
product which was purified by flash chronmat ography WO 97/ 23499

i ve sotmy (7150 LPVMR GOOMBICCHRLYS O3 PR 8,47 E TG0 BACALY
34 ChOOCCH er r] - ( R.43)(d AZED PI(B0O27 05) (nhy LOH < VIHR 1945 2HY £4.78 (t, 1H),
4.40-4.30 (AB part of ABX spectrum, 2H), 3.95 (q, 1H), 3.74 (q, 1H),
3.27-3.19 (AB-spectrum, 2H), 2.72 (d, 1H), 2.43 (q, 2H), 1.93 (br d,
1H), 1.75-1.60 (m, 9H or 10H), 1.54 (d, 1H), 1.49-1.40 (m, 1H), 1.25-
10 1.0 (m, 4H), 0.92 (q, 1H)

Example 36
H = -Aze-P
" The title compound was prepared inalogouslyio fhe procedure described
15 in Example 1(iii) from H-(R)Cgl-Aze-Pab-Z x 2HCI (1.0g; 1.7mmol) and
McNHCOCH,OOCCHzBr (440mg§ 2mmol; prepared analogously to the
procedures described in Example 11 above (steps: (D, () and (iii)) using
methylamine instead of cyclohexylamine). Yield SESOmg (35%).

ek

20 FAB-MS:(m+1)= 635 (m/z)

Example 37

The title compound was prepared analogously to the procedure described
25 in Example 1(iii) from H-(R)Cgl-Aze-Pab-Z x 2HCI (500mg; 1.0mmol)

and t-butyl bromoacetate (231mg; 1.2mmol). Yield 420mg (69%)..

LC-MS:(m+1)= 620 (m/z)



10 The sub-title conpound was prepared anal ogously to the procedure
described in Exanple 32(i) above from cycl ohexanol (1g; 10mvol) and
bromacetyl chloride (1nm; 12nmol). (ii) ChOOCCH err]-(R)Cgl - Aze-Pab-Z 15
The title co s prepared anal ogously to the procedu din
Exanpl e 1(ii W%‘Fﬁ\aﬁ(m@ - Aze-Pab-Z x 2HO (2.5g; 4. 32ngF§j’§§"‘rCf;’P%
cycl ohexyl bronpacetate (1.5g; 5.2mmol). -Yield 1.7g (60%. FAB-Ms: (m+l)=
646 (mz) 20 Exanple 35 PhC(Me) OCCH[ err] -&R) Cgl - Aze-Pab-Z (i)

2- Phenyl - 2- propyl bronpacetate 25 The sub-title conpound was prepared
anal ogously to qggmgﬂgggdure described in Exanple 30(i) from

2- phenyl - 2- pr opanol 22nnDI) and bronacet | chl oride (4.16g, 26mol).
Yield 1.2g (44%(M&) ] L g-PabnZ oI-Aze Pab-Z 30 The title

conpound was pr e analo I to th oce escrl 7/ 23499
PCT/ SEO6/ 01680 SH ‘r\&l ‘%“*1] #P)"’H“F"dﬁ?'ﬁi F%‘B ‘?ﬁéﬁ"?l 29;
2.2mol) and 2- g%,, 1 )P 20('78 f tep (i)
above). Yield 19@ éﬁﬁm ﬁ%ﬂp?{lW(Soo ‘lﬁ CDH&% err o{)eé@]rng 3 (br

s, 1H), 8.355t dmﬂhyl-z-ﬁiﬂy( brontidretate. (3541hg; lZBmmﬁl)BNand 690z (67%). or
11H), 5.15 (s, 2H), 4.78 (t, 1H), 4.40-4.30 (AB part of ABX spectrum 2H),
3.95 (q, 1H, 3.74 (q, 1H), 3.27-3.19 (AB-spectrum 2H), 2.72 (d, 1H), 2.43

, 2H), 1.93 L 9H 10 1.54 (d, 1H), 1.49-1.40
(0, 200, 193 (ipaRMSln+D L5yl ™ OH o 104, 1.5 (d. 1%

Example 39

10 1-Aze-
The title compound was prepared analogously to the procedure described
in Example 1(Gii) from H-(R)Cgl-Aze-Pab-Z ('700mg; 1.2mmol) and
b« .. . isopropyl bromoacetate O62mg; 1. SmmoD, Yield 225mg (31%)

. -
v
Y S

15 FAB-MS:(m+1)= 606(m/z)

Example 40 .
BnOOCCH,(R\Cgl-Aze-Pab-COOPh(4-OMe)

20 (i) Boc<(R)Cgl-Aze-Pab-COOPh(4-OMe)
The sub-title compound was prepared analogously to the procedure
described in Example 1(i) from Boc-(R)Cgl-Aze-Pab-H and 4-

‘methoxyphenyl chloroformate.
25 FAB-MS:(m+1) = 622(m/z)

(ii) H-(R)Cg}-Aze-Pab-COOPh(4-OMe) x 2HCI

The sub-title compound was prepared analogously to the procedure

described in Example 4(ii) from Boc-(R)Cgl-Aze-Pab-COOPh(4-OMe)
30 (from step (i) above).




10 10(m 4H), 0.92 (q, 1H) Exarrple 36

MeNHCOCH[ err] OOCCH err] - (R) Cgl - Aze- Pab-Z The title conpound was prepared
anal ogously to the procedure described 15 in Exanple 1(iii)- from

H (R) Cgl | - Aze+iiga74aa90 2HC (1. 0g; 1. 7mmol) and MeNHCOCH[ er r | Gtk daoidsbr
(440mg; 2ol ; prepared anal ogously to the procedures described in Exanple
11 above (steps (i), (ii) and (iii)) using methylamne instead of

cycl ohexyl amine). Yield 380ng (35% . 20 FABIMS: (m+l)= 635 (nfz) Exanple 37
t BuOOCCH err] - (R) (gl -Aze Pab- Z The title corrpound was prepared anal ogously

to the procedure (u}BnQQCGCH-(R)CglEAzeRak . R)Cgl - Aze- Pab-Z x
2HC (500ny; 1. and t br onpba et 1), Yield
420mgy (699 . mimeﬁmwﬂ XY?F g‘%’ﬂ?‘&iﬁ epl‘ocggl?fedcs

hCT Seber 01680 COiERYE | . ) .
(Me)[err] CHC(Me) [err] ﬁﬁ)ﬂf m(}ge)(%?glA‘zA‘?-’ Bap-COQPh(¢ QM) x 2HC] BSme;

prepar ed anal ogouBil$mmol; hfropr stepd @iy dbsws)i badl benzik drpmoaddtatei (90mgm

H (R) Cgl - Aze- Pab- 787 MWIQ%ZS 5.di met hyl - 2- but yl

br orpacet ate (364 ol 3 Yigid 90ry (67% . FAB-MS: (m+l)= 648(n z)
Exanpl e 39 10 IPrOOCCH[err] (R)CgI-Aze Pab-Z The title conpound was
prepared anal ogously to the procedure described in Exanple | (iii) from

H (R) Cgl - Aze- Pab- EABZ/MIS1(n +1) 20670 (m#z)d

10  ChCH,O0CCH,(R)Cgl-Aze-Pab-COOPh(4-OM
The title compound was prepared analogously to the procedure described
in Example 1(iii) from H-(R)Cgl—Aze—Pab-COOPh(4—0Me) (554mg;
N 0.64mmol; see_Bxamplc 40(ii) above) and cyclohcxylmethyl bromoacetate
" ({65mg; 0. 7mmol). Yield 34mg (8%):

FAB-MS:(m+1)= 676 (m/2)

Ex 42
. - _Aze-
20 The title compound was prepared analogou;ly to the procedure described
in Example 1(ii) from H-(R)Cgl-Aze-Pab-COOPh(4-OMe) (52mg;
_ Immol; see Example 40@i) above) and 2-(methyDbenzyl bromoacetate
(365mg; 1.5mmol). Yield 158mg (23%).

2s LC-MS:(m+1)= 684 (m/2)

. ey s L TP ,-&,_ 3 -._td‘i, Te ezl b



| sopropyl bronpacetate (262 ng; 1.5mmol). Yield 225ng (31 %9 15

FAB- M5: (m+l) = 606(m z) BnOCCH err]-(R)Cgl - Aze- Pab COOPh(4-QOwe) 20 (i)

Boc- (R) Cgl - Aze- Pab- COOPh(4- OMe) The sub-title conpound was prepared

anal ogously to the procedure described in Exanple 1(i) fro

Boc- (R) Cgl - RRI¥ERAPH and 4- net hoxyphenyl chl or of or mat e. ?crf,_sﬁéslolsso =
622(mz) (ii) H (R Cgl-Aze-Pab- COOPh(4-Owe) x 2HC The sub-title corrpound
was prepared anal ogously to the procedurg2described in Exanple 4(ii) from
Boc- (R) Cgl - Aze- Pab- COOPh(4-QOwe) 30 (fromstep (i) above). WO 97/ 23499
PCT/ SE96/01680guéﬂ'8143 BnOOCCH err] - (R) Cgl - Aze- Pab- COOPh(4- Ove) The title
-conpound was prepared anal ogously to the procedure descri bed in Exanpl e
1(iii) from H (RORCCH:«RIE-AeciabaCOOPh(4-MelT (85ny; 0. 16mml; from step
(iii) above) and benzyl bronvacetate (90ngy; 5 0.2mmol). Yield 60rrg (56% .
FAB- M5: (m+l) = 670 (rﬂz) Exarrpl e 41 10

ChCH err] - hzé&PanRaBOPREM- OVB) The title conpound was
prepared anal og the procedure described in Exanple 1(iii) from
H (R) gl - Azes PaPhéGuBhtle Quimjpouhd 4wes prcpﬂndoanalmlsm(mﬁh yreabove)

and ey el ohexyl e Sbed in Exampls 16) from Boc-(RICE Rzd-Pab (§ /9857 4 Bbrheoh

and 4-tolyl-chloroformate (850mg; 4.99mmol). Yield 1.39g (55 %).

FAB-MS:(m+1)= 606(m/z)
10
(i) H-(R)Cgl-Aze-Pab-COOPh(4-Me) . ..
The sub-title compound was prepared analogously to the procedure
L des_cnbed in Example 4(_13) from Bgc-(_@)C_gl-Aze—Pab—COOPh(&Me) e
ﬁ: e k3§8mg, .0 641:;1;01- from step (1) above) Yxeld 293mg 91%).
15

FAB-MS:(m+1)= 506(m/z)

A

(iif) EtOOCCH,~(RICgl-Aze-Pab-COOPh(4-Me)

The title compound was prepared analogously to the procedure described
20 in Example 1(Gii) from H-(R)Cgl-Aze-Pab-COOPh(4-Me) (288mg;

0.6mmol; from step (ii) above) and ethyl bromoacetate (114mg;

0.7mmol). Yield 81mg (24%).

FAB-MS:(m+1)= 592 (m/z)

Example 44
- _Aze- Ph(4-
The title compound was prepared analogously to the procedure described
in Example 1@ii) from H-(R)Cgl-Aze-Pab-COOPh(4-Me) (272mg;
30 0.54mmol; see Example 43(ii) above) and benzyl bromoacetate (147mg;



FAB- MS: (m+l) = 676 (mz) Exanple 42

(2- Me) BnOOCCH[ err] - (R) Cgl - Aze- Pab- COOPh(4- OMe) 20 The title conpound was
prepared anal ogously to the procedure described in Exanple 1(iii) from

H (R) Cgl - Aze- Rggofadedhtn(4- OVe) (522ng; I nmmol; see Exanpl e 40(iporskbooiese and
2- (et hyl ) benzyl bronpacetate (365ny; 1.5rrrm|). Yield 158ng (230/c). 25
LC-Ms: (m+l )= 684 (m z) WO 97/ 23499

PCT/ SE96/ 01680 62 Exanpl e 43 Et OOCCH] err] -8XR) Cgl - Aze- Pab- COOPh( 4- Me) (i)
Boc- (R) Cgl - Aze- Pab- COOPh(4-Me) 5 The sub-title conpound was prepared
anal ogously to tH36pmmaddicld dOwgiBL%H)in Exanple 1(i) from -

Boc- (R) Cgl - Aze-Pab (1.96g; 4.56mmol) and 4-tolyl-chloroformate (850ny;
4.99mol ). Yield 1.39g (55% . FAB-Ms: (m+l)= 606(m z) 10 (ii)

H (R Cgl - Aze- Pab-w 31654( title conpound was prepared

anal ogously to the proce%g)descrﬁzze)d In Example 4(ii) from

Boc- (R) Cgl - Aze- Pab- COOPh(4- Me) (388ng; 0.64mmol; fromstep (i) above)
Yield 293nmg (91 0%. 15 Feg MB: (m+l) = 506(m z) (|||)

Et OOCCH err]-(fR) b- COODh(4 I\/E) The title conpound was prepared

anal ogously to thg by Exanple 1(iii) from
H (R) Cgl - Aze- Pab-T Z
The title compound was prcpared analogously to the procedure described

in Example 1(ii) from H-(R)Cgl-Aze-Pab-COO-nBu x 2HCI (400mg;
- 0.74mmol; see Example 9(ii) above) and benzyl bromoacetate (210mg;
10 0.88mmol). Yield 220mg (48%).

FAB-MS:(m+1)= 620 (m/z)

£ P sy ety .- AR R T T T

B T e I T ¥ O Toohy B A LR - L e R e - L T L A U

15 - I-Aze-Pab- =
The title comp'onnd was prepared aﬁalogously to the procedure described
in Example 1(iii) from H-(R)Cgl Aze-Pab-COOCH,CH-CH, x 2TFA
(456mg; 0.67mmol; see Example 1(i) above) and xsopropyl bromoaceme
(145mg; 0.8mmol). Yield 294mg (79%).

20
FAB-MS:(m+1)= 556 (m/z)
Example 47

25
(i) Boc-Pab-CQO-iBu

- To a solution of Boc-Pab-H (500mg; 2.0 mmol; prepared from Pab-Z and
(Boc),O (forming Boc-Pab-Z), followed by hydrogenation over Pd/C) and
triethylamine (400mg; 4.0mmol) in methylene chloride (10mL) was added

30 #-butyl chloroformate (270mg; 2.2mmol) at 0°C. After stirring for 5 h,



0.6mmol ; fromstep (ii) above) and ethyl bronoacetate (114ny; 0. 7mmol).
Yield 81lng (24% . FAB-Ms: (mtl)= 592 (mz) 25 Exanple 44

BnOOCCH err] - (R) Cgl - Aze- Pab- COOPh(4-Me) The title conpound was prepared
anal ogously ocedure described in Exanple 1(iii) fropm .
H—(R)CgI-Azet\go%%h(4 Me) (272ng; 30 0.54mmml; see Exanpl EEUSFI88hove)
and benzyl bronvacetate (147ny; WO 97/ 23499

PCT/ SE96/ 01680 63 0.6nmmol ). Yield 107nmy (84% . FAB-MS: (m+l)= 654(nmz) 5
Exanpl e 45 BnOOCCH err] - (R) gl - Aze- Pab- COO-nBu The title conpound was
prepared anal ogausﬂeymeadﬂw (Thecorguinic phascwabdeed (N hfd &ohdentrafedom

H (R) Cgl - Aze- Pab- CQOQSH 2HCI  (400nmg; 0. 74mol ; see anple 9(ii) above)
and benzyl brond@EYaPd0mg(@h) ofithe sybditlenepmpounde| d 220ny (48% .

FAB- M5: (m+l) = 620 (m z) Exanple 46 15

or epar el and ogomﬁﬁpﬁwfih&@? Ebﬁ%&%ﬁéf@ o

(9ol GRS 0 Y 3 G 0o i

1(ii) above) and i sopr op bronbacét ai’e
(79% . 20 1.45 (s, 9H), 0.97 (d, 6H)

(ii) H-Pab-COOQ-iBu x 2HCI]

The sub-title compound was prepared analogously to the procedure
10 described in Example 4(ii) from Boc-Pab-COO-iBu (520mg; 1.5mmol;

from step (i) above). Yield 430mg (88%).

H-NMR (500 MHz, MeOD) 67.89 d, ZH), 7. 75 (d 2H) 4.30 (s 2H),

Lot

R e Y/ (d ‘2H),"2:1122.05 (m; 1H), T1.02 @ GH) S
15 "
i) Boc-(RICgl-Aze-Pab-COO-Bu
E To a solution of Boc-(R)Cgl-Aze-OH (480mg; 1 .4mn'iol), H-Pab-COO-iBu

x 2HCI (430mg; 1.3mmol; from step (i) above) and DMAP (650mg;
5.3mmol) in acetonitrile (20mL) was added EDC- (270mg; 1.4mmol).

20 After stirring for 3 days at room temperature the reaction mixture was
concentrated and then dissolved in water and EtOAc. The organic phase
was washed with NaHCO, (aq) and dried (Na,SO,), concentrated and
purified by flash chromatography using EtOAc as eluent to give 510mg
(52%) of the sub-title compound.

(iv) H-(R)Cgl-Aze-Pab-COO-iBu x 2HCI

The sub-title compound was prepared analogously to the procedure
described in Example 4(ii) from Boc-(R)Cgl-Aze-Pab-COO-iBu (500mg;
0.88mmol; from step (iii) above). Yield 360mg (87%).



FAB- MS: (m+1) = 556 (m z) Exanple 47 Et OOCCH err]-(R)-Aze-Pab-COO i Bu 25 (i)
Boc- Pab-COO-i Bu To a sol ution of Boc-Pab-H (500ng; 2.0 mmol; prepared from
Pab-Z and (Boc)[err] O (forning Boc-Pab-2Z), followed by hydrogenation over
Pd/ C) and triyd F%ggg ne (400ngy; 4.0mmol) in nethyl ene chl oriweEr/SEbEOI680 Was
added 30 i-buty hl orof ormate (270nmg; 2.2mmol) at OC. After stirring for 5
h, WO 97/ 23499 PCT/ SE96/ 01680
64 water was added. The organi c phase was8dri ed (Na[err]Sderr]) and

concentrat ed to g| ve 530ny 6% of the sub t|tIe conmpound. [err]H NMR (500
MHz, CDC [err] > BIOOCGH, RitHze-Pas 0.8 By 7.31 (d, 2H), 5 6.6

b 3%7 ?d" éEihe( Filh cofy ﬁm&%&s é@@ﬁo&ﬁw@%ﬁ%ﬁ%ﬂéﬁ% el
prepared anal og St&aﬁnﬁlé *lguprﬁéﬂdﬂ-(ﬂ)t%l -KRsPib-0O00-iBu wa]mle(zmmg f rom

Boc- Pab- COO-i Bu (520ny; fromstep (i) above). Yield 430 (88% .
[err] H NVR (500 O/S3mmsionirofme stép Xx\egabqve)zmd ethyls hramoacstate, (Bimg o) |

go;lj((R;jCigl ;Dzse g%b%@@&ng%]lg%g‘& (j‘tg do?FDBo;l;S((Rl)Iczgl _Aze- OH (480ny:

1.4mmol ), H Pab-COOiBu x 2HCO (430ng; 1.3mmol; fromstep (ii) above) and
DVAP (650ng; 5.3mml) in acetonitrile (20nm) was added EDC (270ny;
1. 4mol ). FAB-MS:(m+1)= 558 (m/z)

Example 48
10 - - -Pab- -
The title compound was prepared analogously to the procedure described
in Example 1(ii) from H-(R)Cgl-Aze-Pab-COO-nPr x 2TFA (902mg;
1.3mmol; see Example 5(11) above) and benzyl bromoacetate ( 362mg, 1.6
’ mmol) Yield 199mg (25%) I T
15
'H-NMR: (400MHz; CDC},) é 8.43 (bs, 1H), 7.78 (d 2H), 7.38-7.27 (m,
TH), 5.05 (s, 2H), 4.90 (dd, 1H), 4. 56-4 39 (AB part of ABX spectrum,
2H), 4.12-4.03 (m, 3H), 3.98-3.91 (q, 1H), 3. 33.3.22 (AB-spectrum,
2H), 2.85 (d, 1H), 2.65-0.94 (m, 19H)

20 ,
E le 49 i_
E - l-Aze- ( h
(i) EtSCOOCH,00CCh

25  Toasolution of tetrabutylammonium hydrogensulphate (15.6g, 45.6mmol)
and cyclohexane carboxylic acid (5.85g, 46mmol) in methylene chloride
was added NaOH (9.1mL,10M; 68mmol) at 0°C. After stirring for 5
minutes the reaction mixture was filtered, washed with methylene
chloride, dissolved in toluene, concentrated and dissolved in THF to give
30 [Bu,N]*[OOCCh]. EtSCOOCH,CI (4g; 25.9mmol; see Folkmann and



20 After stirring for 3 days at roomtenperature the reaction m xture was
concentrated and then dissolved in water and Et OAc. The organi c phase was
washed with NaHCO err] (aq) and dried (Na[err]SOerr]), concentrated and

purified by f{ﬁfJ} 435 omat ography using EtOAc as eluent to giy 52%
& ¥y

of the sub-title ound. 25 (iv) H (R Cgl - Aze- Pab- COO-i Bu

sub-title conpound was prepared anal ogously to the procedure described in
Exanpl e 4(ii) from Boc-(R)Cgl - Aze- Pab- COO66Bu (500ng; 0.88mmol; from step
(iii) above). Yield 360ng (87% . 30 WO 97/ 23499

PCT/ SE96/ 01680 65.ubd) JE@&B@&%?KNQQ)B)I@QD) R7e3- dtided JaOtHeBTHE 8ofutibh Cof
conpound was prepared ana gously to the procedure described in Exanple

| (iii) fromH (R ‘@breomtemperaore. Aftenstisring ataeont temperaturet ep

8 o A e oA SO B 7
g(]e title conpoughroffdto %agg*t@g,@r@sq%%éo}'%é %ﬁﬂg%@%ﬁm’iescrl bed in
arrple 1(iii) fromH (R Aze- Pab r x 2TFA (902ny; 1.3mmol; see

Exanpl e 5(||)5above) and benzyl bronpacetate ( 362ng; 1.6 mmol). Yi el d

(13?”123%6 25;/() 38- 7. Eﬁ r{xHiz‘ 08 Mt CHEY,) Ergnbsiic L&aﬂseﬁ]soB(sf‘iH( Qf_m}zﬂ)» 7.78

2.85 (g, 2H, CH,-S)

@ii) CICOOCH,00CCh

10 To EtSCOOCH,00CCh (2.9g; 11.8mmol; from step (i) above) was added
dropwise SO,Cl, (3.18g; 23.6mmol) at 0°C. After stirring for 30 minutes
the reaction mixture was concentrated to give 1.82g (70%) of the desired
compound.

- oo . . . e T Ce ot A U wien e L e e

I~ o : . : A N

15 'H-NMR (500 MHz, CDC},) diagnostic peaks 5 5.82 (s, 2H, O-CH,-0)

@iii) Boc-(R)Cgl-Aze-Pab-COOCH,00CCh =~

The sub-title compound was px;epared analogt;usly to the procedure

described in Example 1G) from Boc-(R)Cgl-Aze-Pab-H (750mg;
20 1.59mmol} and CICOOCH,00CCh (460mg; 2.1mmol; from step (ii)

above). The crude product was purified by preparative RPLC. Yield

355mg (9%).

FAB-MS:(m+1)= 656(m/z)

(iv) H-(R)Cgl-Aze-Pab-COOCH,00CCh x 2TFA

The sub-title compound was prepared analogously to the procedure
described in Example 1(ii) from Boc-(R)Cgl-Aze-Pab-COOCH,00CCh
(from step (iii) above).



7H), 5.05 (s, 2H), 4.90 (dd, 1H), 4.56-4.39 (AB part of ABX spectrum 2H),
4.124.03 (m 3H), 3.98-3.91 (q, 1H), 3.33-3.22 (AB-spectrum 2H), 2.85 (d,
1H), 2.65-0.94 (m 19H) 20 Exanple 49

Et OOCCH er r | wdd%8kooAze- Pab- COOCH err] OOCCh (i) Et SCOOCH[ er P@fSESN18® To a
sol ution of tetrabutylanmoni um hydrogensul phate (15.6g, 45.6mmol) and

cycl ohexane carboxylic acid (5.85g, 46mmo ﬁ I n nmethyl ene chl ori de was added
NaOH (9. 1ni, 10M 68mmol ) at OC After stitring for 5 minutes the reaction
m xture was filtered, washed, arjde, dissolved in toluene,
concentr at ed A"',{" =€ RCCh 1N [err][O0CCh] [err] .

1S b s M

sol ution of [ Bu4h Egim gieoﬂﬁﬂ)]ﬁemmmcglemdpmeomcngoomlerx QTFAi ng at

room-tenperature for 1 the reaction mxture was concentrated and

purified by flasd93mes fddmmolnfrem stepeliy) sbeve)sand ethyl; trifluorgacetate o
conmpound. 5 rr di agnosti c peaks [err] 5.80 (s,
2an0 CH[ er r][seO)(]sljglléaN?% ISW*‘EQ%?. ) ?:I COCCH gr r] OOE:Ch ]10 To (
Et SCOOCH[ er r ] OOCCh (2 9g; 11.8mmol; fromstep (i) above) was added dropw se
Sqerr]dferr] (3. 23. 6nmol ) at O[err]C. After stirring for 30 m nutes
the reaction m x¥s Nﬁ&a@wmt(ﬁw & 8.48i (tdry 18Dg 78D Y, &i),t P37k i red
compound. 2H), 5.86 (s, 2H), 4.95 (dd, 1H), 4.15-4.39 (AB part of ABX spectrum,

2H), 4.18-4.05 (m, 5H), 3.26-3.17 (AB-spectrum, 2H), 2.87 (d, 1H),

10 2.75-0.95 (m, 29H)

Example 50

% The title compound was prepared analogously td ilie procedure described
A 15 in Example 49 above starting with cyclohexyl acetic acid instead of
cyclohexane carboxylic acid. Yield 74mg (17%).

FAB-MS:(m+1)= 656(m/z)

20 - Example 51
The title compound was prepared analogously to the procedure described
in Example 49 above starting with EtSCOOCH(CH,;)CI (prepared from
CICOCH(CH,)C! and EtSH using the procedure described by Folkmann
25 etalin). Synthesis, (1990), 1159) instead of E¢SCOOCH,CI. Yield 70mg

23%).

FAB-MS:(m+1)= 650 (m/z)



15 [err]HNWR (500 MHz, CDCl[err]) diagnostic peaks [err] 5.82 (s, 2H,
OCHerr]-O (iii) Boc-(R) Cgl -Aze-Pab- COOCH err] OOCCh The sub-title
conpound was prepared anal ogously to the procedure described in Exanple
1(i) from Bmé%% Aze-Pab-H (750ng; 20 1.59mvol) and d 1586CCCh
(460ng; 2.1 mstep (ii) above). The crude product was purified by
preparative RPLC. Yield 355ng (99%9. FAB-M5: (m+ 1) = 656(mz) 25 (iv)

H (R) Cgl - Aze- Pab- COOCH[ err] OOCCh x 2TFA T68 sub-title conpound was prepared
anal ogously to the procedure described in Exanple 1(ii) from

Boc- (R) Cgl - Aze- MEM[err]OOCCh (fromstep (iii) above). 30 WO
97/ 23499 i _ PCT/ SE96/ 01680 67 (V)
Et OOCCH[ er r ] - ( REGGE,-04 i tl e conmpound was prepared

T e %Wy%%‘éwf’%sw&sﬁ )
above) and et hyImeh Patssveaisthgbernz8it Btid ﬁ' lo%ﬁn@cm!g@g? 27

[err] H-NVR (400 MHz g éé Berr] 8. 48 (t br,

(d, 2H), 5.86 (g,cumlg'npldéls % 4.15-4.39 (AB part of ABX spectrum
2H), 4.18-4.05 (m 5H), 3.26-3.17 (AB-spectrum 2H), 2.87 (d, 1H), 10
2.75-0.95 (m 29H) Exanple 50

Et OOCCH er r ] - ( RnfigNMR 368 MBLOSHELY 995 (d 6f) 1H), 8.45 (t, 1H), 8.05
(d, 2H), 7.83 d, 2H), 7.60-7.10 (m, 6H), 6.10 (s, 2H), 4.96-4.84 (dd,
1H), 4.62-4.30 (ABX, 2H), 4.20-3.93 (m, 4H), 3.25 (s, 2H), 2.84 (d,
10 1H), 2.73-2.41 (m, 2H), 2.41-0.87 (m, 15H) .
BC-NMR (300 MHz, CDCl,, amidine and carbonyl carbons) é 163.1,
165.3, 169.0, 170.8, 172.3, 175.5

15 BnOQCCH,-(R)Cgl-Aze-Pab-COOCH(Me)OAc
The title compound was prepared analogously to the prowdure described
in Example 1@ii) from H-(R)Cgl-Aze-Pab-COOCH(CH,;)OC(O)CH,

- (108mg; 0.21mmol; see Example 14(ii) above) and benzyl bromoacetate
(36uL; 0.23mmol). Yield 41mg (30%).

20
FAB-MS:(m+1)= 650(m/z)
Example 54
25
(i) H-(R)Cgl-Aze-Pab-COOCH,OAc x 2TFA

The sub-title compound was prepared analogously to the procedure
described in Example 14 (steps (i) and (ii)) above using acetoxymethyl 4-
nitrophenylcarbonate (prepared analogously to the method described in
30 Example 12(iii) using silver acetate instead of silver pivalate). Work up



The title conmpound was prepared anal ogously to the procedure described 15
i n Exanpl e 49 above starting with cycl ohexyl acetic acid instead of

cycl ohexane carboxylic acid. Yield 74mg (17% . FAB-MS: (nmt+l)= 656(n z) 20
Exanpl e 51 Et mﬁw]‘-(R)Cgl - Aze- Pab- COOCH( Me) OCCPh The ti tpcer<i9ep@sid
was prepared anal’ogously to the procedure described in Exanple 49 above
starting with Et SCOOCH(CH err])d (prepared from Cl COCH(CH3) Cl and Et SH
usi ng the procedure described by Fol kmann 68 et al in J. Synthesis,
(1990), 1159) instead of EtSCOOCH err]C . Yield 70mg (23% . FAB- M5 (m+1)=
650 (nm z) WO 9gd®8mgsub-tltlc compound which was used in the next step without

PCT/ SE96/ 01680 68 . Exanmpl e..52.Et OOCCH[ err] - (R) Cgl - Aze- Pab--COOCH[ er r ] OOCPh
The title conpounﬁ' 9% anal ogously to the procedure described in
Exanpl e 49 above using benzoic acid instead of cycl ohexane carboxylic 5
acid. .Yield 50ng (39°/c) [err]H-NIVR (300 MHz, CDCl[err]) [err] 9.73-9.25 (s
br, 1H), 8.45 (t, : ; : Ac 7.60-7.10 (m 6H), 610

i zdSﬁé i S b oot 15 e et 27
60,0, 170 5, 172 bEPRN MR BRRRI ISR PR ODCTDAS X TR

COOCH( Me) OCAc (0.83mmol; from step (i) above) and ethyl bromoacetate (2.2mmol). Yield
286mg. '

g

10 FAB-MS:(m+1)= 574 (m/z)

Example 55

* The title compoundwas prepared analogously to the procedure described

15  in Example 1(iii) above from H-(R)Cgl-Aze-Pab-COOCH,0Ac x 2TFA

(0.313mmol; see Example 54(i) abqve) and r-butyl bromoacetate (73mg;
0.376mmol). Yield 156mg (83%). ‘

FAB-MS:(m+1)= 602(m/z)

Example 56

The title compound was prepared analogously to the procedure described
in Example 1(iii) from H-(R)Cgl-Aze-Pab-COOCH,00C-tBu (379mg;

25  0.71mmol; see Example 12(v) above) and benzyl bromoacetate (135uL;
0.85mmol). Yield 146mg (30%).

FAB-MS:(m+1)= 678(m/z)




The title conmpound was prepared anal ogously to the procedure described in
Exanple 1(iii) fromH (R) Cgl - Aze- Pab- COOCH(CH err])OC(O CH err] (108ny;
0.21mml ; see Exanple 14(ii) above) and benzyl bronpacetate (36[err]L;

0. 23mm|) Yield 41rrg (30% . 20 FAB-Ms: (mtl) = 650(m z) Exa

Et 0ocCH] er r ] WG Aze- Pab- COOCH err] OAc 25 (i) "RefisBbunnsso

H (R) Cgl - Aze- Pab- COOCH err] OAc x 2TFA The sub-title conpound was prepared
anal ogously to the procedure described irf0Exanple 14 (steps (i) and (ii))
above using acetoxynethyl 4- nitrophenyl carbonate (prepared anal ogously to
t he met hod descrg 16 §730 Exanple 12(iii) using silver acetate instead of
silver pivalate). rk up V\D 97/ 23499

PCT/ SE96/ 01680 EOEXVOHLHR) 3-Pak-CANIG Bla&
step without further purlflcatlon (||)

Et OOCCH err] - (R)CgI-Aze Pab- COOCH[err]OAc 5 The title conpound was

pr epared anal 0O BAc-IRCIIAREP YCHSSCLI bed in Exanple 1(iii) above
fromH (R) Cgl - Azé-Pab-COOCH err | OAc X -A"(0.83mmol ; fromstep (i) above)
and et hyl br sroafhet sub-tille. 2ompoynd Wasl prepased; analogousip- tsthenprpeedyre (i z)

Exanpl e 55 The tjtle cQ un re t procadur e
descri bed 15 |W’%ﬁ%%ﬁ)@?ﬁ%é@§é%ﬂp Pr] QAc x
2TFA 2M NaOH (11.7 ml) and trichloroethyl chloroformate (494 mg; 2.33

mmol). Yield 1.08g (79%).

ich was used i n the next

10 (i) H(RICgl-Aze-Pab-COOCH,CC,
The sub-title compound was prepared analougously to the procedure
described in Example 1(ii) from Boc-(R)Cgl-Aze-Pab-COOCH,CCl,
~ (1.04g; 1.607 mmol; from step ,:(_i}lg_l:)ovg). Yield 1 ::}Sg (99%).

—

15 'H-NMR: (500MHz; CD,0D) 87.79 (d, 2H), 7.61 (d, 2H), 5.10 (s, 2H),
4.87-4.81 (m, 2H), 4.63-4.52 (q, 2H), 4.41-4.34 (m, 1H), 4.30-4.24 (m,
1H), 3.72 (d, 1H), 2.72-2.63 (m, m), 2.32-2.25 (m m), 1.88-1.10 (m,
14H)

2 (i) EtQOCCH,-(R)Cgl-Aze Pab-COOCH,CCl,
The title compound was prepared analogously to the procedure described
in Example 1(ii) from H-(R)Cgl-Aze-Pab-COOCH,CCl; (400 mg; 0.52
mmol; from step (ii) above) and ethyl bromoacetate (95 mg; 0.57 mmol).
Yield 8 mg 23%).

1H-NMR: (500MHz; CDCl,) § 8.47 (bt, 1H), 7.83 (d, 2H), 7.48 (bs, 1H),
7.31 (d, 2H), 4.92 (dd, 1H), 4.85 (s, 2H), 4.58-4.39 (AB part of ABX
spectrum, 2H), 4.16-4.06 (m, 4H), 3.24 (s, 2H), 4.87 (d, 1H), 2.65-2.59
(m, 1H), 2.56-2.48 (m, 1H), 2.10-0.95 (m, 16H)



(0.313mmol ; see Exanple 54(i) above) and t-butyl bronoacetate (73ngy;
0.376mmol ). Yield 156nmg (83% . FAB-MS: (mt+l)= 602(nfz) 20 Exanpl e 56
BnOOCCH err] - (R) Cgl - Aze- Pab- COOCH err] OOC-tBu The title conpound was
prepared anal qg@w hod O the procedure described in Exanple 1(PETAEYSOTSD

H (R) Cgl - Aze- Pab- COOCH err] OOC-tBu (379ng; 25 O0.71mml; see Exanple 12(v)
above) and benzyl bronpacetate (135[err]L; ? 85mmol ) . Y| eld 146ng (30% .
FAB- MS: (m+1) = 678(nl z) WD 97/ 23499 7

PCT/ SE96/ 01680 70 Exanple 57 Et OOCCH err]-(R) Cgl - Aze- Pab- COOCH err] CCl [ err]
(i) Boc-(R) Cqgl -Azﬁxmladﬁja-l[err]cc:l [err] 5 The sub-title conpound was
prepared anal ogoug] | Bk e g _1,.:.‘,: 1(i) from

Boc- (R) Cgl - Aze- Pat=% o W ) [ m) and

trichl oroethyl chl oroforrrate (494 rrg 2, 33 nmmol ). Yi eld 1.08g (79% . 10

(i) H (R Cgl-Aze- Pab- COOCHl err|CCI!err] The sub-title compound was
pr epared anal ougo(l)s described in Exanple 1(ii) from
Boc- (R) Cgl - Aze- P [ e )
above). Yield 5 o8 /éé?‘ ngﬁ%é % @Mﬁ?%ﬁ\i@z‘dw&[%@ 79
(d, 2H), 7.61 (d, 1at¢108D. 1 16niol) £hdd1, 4{dirzobiBycl 2Joctdhe((8.3 2H) ,
4.41-4.34 (m 1H)?% gﬁ4&3a€§(0§ 7) (d, 1H 2726[%%3(m )
2.32-2.25 (m 1H)g; 0.0286 indlp Thqreachonnuxhxrewasshrredatroomtemperature or

14 days. Ethyl acetate (150 ml) was added. The organic phase was washed

with water and brine, dried (Na,SO,), filtered and concentrated to give the

10 desired compound. Yield 15.5g (93%).

1H-NMR: (400MHz; CDCl,) & 6.24 (s, 1H), 5.81 (s, 1H), 4.34 (t, 1H),
3.78 (s, 3H), 2.82 (bs, 1H), 1.69 .(m, 2H), 0.95 (t, 3H)
15 (i) MeQOC-C(=CE{CH,Br
HBr (6.5 ml, ~48 %) was added dropwnse to MeOOC-C( CH)C(OH)Et
(3 g; 20.8 mmol; from ‘step (i) above) at 0°C. Aftcr S minutes H,SO,
{conc.; 6 ml) was added dropw;se The reaction mixture was stirred for

Ny

12 hours at room temperature. Two phases was separated and the top
20 phase was diluted with ether. The ether phase was washed with water and

aqueous NaHCO,, dried (Na,SO, and charcoal) and concentrated. The

residue was purified by flash chromatography. Yield 1.7g (40%).

'H-NMR: (400MHz; CDCL,) & 6.97 (t, 3H), 4.23 (s, 2H), 3.8 (s, 3H),
25 2.32(m, 2H), 1.13 (t, 3H)

(i) BuOOCCH,-(R)Cgl-Aze-Pab-Z

The sub-title compound was prepared analogously to the procedure

described in Example 1(iii) from H-(R)Cgl-Aze-Pab-Z (2.1 g; 3.6 mmol)
30  and t-butyl bromoacetate (780 mg; 4.0 mmol). Yield 1.73g (78%).




14H) 20 (iii) EtOOCCHerr]-(R)Cgl - Aze Pab-COOCH err]CC [err] The title
conpound was prepared anal ogously to the procedure described in Exanple
1(iii) fromH (R) Cgl - Aze-Pab-COOCH err] CCl [err] (400 ng; 0.52 mol; from

ste ii) ab et hyl bronpacetate (95 : 0.57 mmol ). Y

(235@.( 2?3 [e%ﬁl”% : (S%OM-lz; CDCI[err]§ [e??] 8. 47 (bt,)lﬁfY'{’EL}Q‘é”i“?g,
2H), 7.48 (bs, 1H), 7.31 (d, 2H), 4.92 (dd, 1H), 4.85 (s, 2H), 4.58-4.39
(AB part of ABX spectrum 2H), 4.16-4.06 12n 4H), 3.24 (s, 2H), 4.87 (d,
1H), 2.65-2.59 (m 1H), 2.56-2.48 (m 1H), 2.10-0.95 (m 16H 30 WO

97/ 23499 (iv) HOOCCH,-(R)Cgl-Aze-Pab-Z PCT/ SE96/ 01680 71

Exampl e 58 MeOOC- =CEt)CH err] OOCCH err] - (R | - Aze- Pab-27Z (i Me OOC-
T R Gt B Aopoiuan A (BROGIC CHp (RIGa- Azesab AATrornuate LA YED SN so L 0 2

| uti f met . 0116 .
14" i azobi cycl Qi 31 2fefytEng Lpfiridd vk itBtet kbom emperature fordhoTh ur e v
stirred at roomregtiGieinikiuke wasl cohéertpated ahd fideza dried! Romlwaterlahd \HE] added.

The organi ¢ phase was washed with water and brine, dried (Na2SO»4), filtered
and concentr &t edcons.yl0@q)le 10 desired conpound. Yield 15.5g (93 %.
[err]H-NVR (400MHz; CDCl[err]) [err] 6.24 (s, 1H), 5.81 (s, 1H), 4.34 (t,
1H), 3.78 (s, 3H), 2.82 (bs, 1H, 1.69 (m 2H), 0.95 (t, 3H) 15 (ii)

Me OOC- C( =CEt ) CH[(gy Md®yOtBe (£ 5 oh WPV Se to

MeGOC- C(=CH) ((

RO o

11000 13, -(1K

Azl

A solution of HOOCCH,-(R)Cgl-Aze-Pab-Z (263 mg; 0.41 mniol; from
step (iv) above), NaOH (1M; 1.239 mi; 1.239 mmol) and water (4 ml)
10 was freeze dried. DMF (5 ml) was added, followed by dropwise addition
of Me-OOC-C(=CEt)CH,Br (103 mg; 0.496 mmol; from step (ii) above)
at 0°C. The reaction mixture was stirred for 24 h at room temperature,
diluted with toluene (5 ml), washed with water, _dried (N2,SO,) and
céncentrated. The residue was punﬁed by flash ':_;'_I-l"romatography using
15 EtOAc:methanol (95:5) as cluent. Yield 95 mg (33%).

FAB-MS:(m+1)= 690 (m/z)

Example 59

(i) MepnOOCCH,Br

The sub-title compound was prepared analogously to the procedure

described in Example 30(i) above from MenOH (10 mmol) and
25 bromoacetyl chloride (12 mmol). Yield 1.5g (54%).

(ii) MenOOCCH,(R)Cgl-Aze-Pab-COOPh(4-OMe)

The title compound was prepared analogously to the procedure described

in Example 1(iii) from H-(R)Cgl-Aze-Pab-COO-Ph{4-OMe) (521 mg; 1
30 mmol; see Example 40(ii) above) and MenOOCCH,Br (416 mg; 1.5



(3 g; 20.8 mmol; fromstep (i) above) at 0C. After 5 mnutes Herr]SJerr]
(conc.; 6 mM) was added dropwi se. The reaction m xture was stirred for 12
hours at roomtenperature. Two phases was separated and the top 20 phase
was diluted W o Siagw. The ether phase was washed with wat er PeITSE®SHUESOUS
NaHCO err], dried (Na[err]SO err] and charcoal) and concentrated. The
resi due was purified by flash chromatographgé Yi eId 1.79 (409 . [err] H NWR
(400MHz; CDCl[err]) [err] 6.97 (t, 3H) 3.8 (s, 3H, 25 2.32
(m 2H), 1.13 (t, 3H) (iii) tBuOOCCHB (36)CCgI-Aze Pab-Z The sub-title
conpound was prepanmal.afnammﬁmﬁ)yb@@tw&lé B8 P&)descri bed i n Exanpl e
I(iii) fromH (R Cgl-Aze-Pab-Z (2.1 g; 3.6 mol) 30 and t-butyl
bronpacetate (780 ng; 4.0 mmol ). Yield 1.73g (78%. WO 97/ 23499

PCT/ SE96/ 01680 72 KABMSRCFH 2r7IB- (k0! - Aze- Pab-Z A sol ution of

t BUOOCCH err] - (R) Cgl - Aze-Pab-Z (fromstep (iii) above) and TFA in nethyl ene
chloride was stirred in roomtenperature for 3 h. The rection m xture was
concentrated and f[eez ied fromwater and HO 5 (conc.; 10 eq.). (V)
I\/EOOC—C(=CEt)Cﬁ[erﬁ§@&%perr] (R)CgI-Aze Pab-Z A sol ution of

HOOCCH[ err] - (R) Cgl g AJpPatlctosppP! ; fromstep (iv) above),
NaCH (1M 1.239 m™~ N / n1) 10 was freeze dried. DW
(5 nl) was added, Tltdﬁﬂm/ednbyunﬂwm\pmpamdchﬁalagmudy ththOpdedurerdescribed r | Br

D, e et 1 Yo ESE A S0P 5t e U
e o by 1 g Tffiok e BUARIE SRS Hdvt) afl AbGOT bFSihbatete (I nigs 1.6 \2°

purified by flash'C
10 mmol). Yield 110 mg (23%).

LC-MS:(m+1)=572 (m/z)
15 M H,-(R)Cgl-Aze-Pab-

The title compound was prepared analogously to the procedure described

in Example 1(iii) from H-(R)Cgl-Aze—Pab—Z (0.7 g; 1.21 mmol) and

MenOOCCH,Br (0.4 g, 1.45 mmol see Example 59(i) above). Yield

0.33g (38%).
20
FAB-MS:(m+1)= 702 (m/z)
Example 62
H,- 1- -Bn(4-
25
() Boc-(R)Cgl-Aze-Pab-COO-Bn(4-NO,)

The sub-title compound was prepared analogously to the procedure

described in Example 1(i) from Boc-(R)Cgl-Aze-Pab-H (1.03g; 2.18

mmol), 2M NaOH (24 mL) and 4-NO,-benzy! chloroformate (518 mg; 2.4
30 mmol). Yield 1.32g (93%).




15 Et QAc: net hanol (95:5) as eluent. Yield 95 ng (33%. FAB-Ms: (m+ 1)= 690
(mz) Exanple 59 20 MenOOCCH err]-(R) Cgl - Aze- Pab- COOPh(4- Owve) (i)
MenOOCCH[ err] Br The sub-title conpound was prepared anal ogously to the
procedure descr.i in Exanpl e 30(i) above from MenOH (10 5

br omacet yl @ﬁa%?ﬁ%a (12 mol ). Yield 1.5g (54%. (ii) "RerlszSfledo
MenOOCCH[ err ] - (R) Cgl - Aze- Pab- COOPh(4- OMe) The title conpound was prepared
anal ogously to the procedure described i n7§&xanple 1(iii) from

H (R) Cgl - Aze- Pab- COO- Ph(4-Owve) (521 ng; 1 30 mmol; see Exanple 40(ii)
above) and I\/EnomLmsrdan-1§45§1(m/,z)l 5 WO 97/ 23499

PCT/ SE96/ 01680 73 nmol ; fromstep (1) above). Yield 36 ng (5% .

FAB- MS: (m+l) 718 (rﬂz) 5 Exanpl e 60 tBuOOCCH err]-(R)Cgl - Aze- Pab- COOnPr

The title corrpo&ig oS ErHERAr By 2 4 L% o the procedure described in
Exanple 1(iii) fYoRP Ored ‘ (575 ng; 0.837 nmol; see
Exanple 5(ii) a e?)suBllﬂlet cBHipbhndWi@ 1o Oche L roc@tiBte)
Yield 110 ng (239 m-"1) =572 (m'z) arrpl e Gf Br

I\/EnOECCH[ erris ( R)e@ghbdktm M]Etﬁlx) |from Bmar(f];b)ﬂgl Aozengb-le\CBh(d-Fﬁoggousl y
;O tl Elp{]ﬁ;le?“;e dffﬁlrgl,lie& mmol; q{gjm ste bi al))over)?rqlle 1.0 g(ﬁ%)e. Pab-z (0.7

FAB-MS:(m+1)=551(m/z)

10 (iii) BnOOCCH,-(R)Cgl-Aze-Pab-COO-Bn(4-NQ,)
The title compound was prepared analogqpsly to the procedure described
in Example 1(iii) from H-(R)Cgl-Az'e—Pab—COO—BnG—NO,) (0.5g;
0. 80mmol from step (u) above) and benzyl bromoacetate (220 mg; 0.90
mmol) o
15
FAB-MS:(m+1)=699(m/z)

Example 63
- -Aze- -N
20 The title compound was prepared analogously to the procedure described
in Example 1@ii) from H-(R)Cgl-Aze-Pab-COO-Bn(4-NO,) (211 mg;
- 0.38mmol; see Example 62(ii) above) and ethyl bromoacetate (47 ul; 0.42
mmol). Yield 44 mg (18%).

25 'H-NMR: (300MHz; CDCI3) & 9.55 (bs, 1H), 8.50 (bt, 1H), 8.20 (d,
2H), 7.80 (d, 2H), 7.60 (d, 2H), 7.35 (d, 2H), 6.87 (bs, 1H), 4.95 (d,
1H), 4.65-4.40 (AB part of ABX spectrum, 2H), 4.18-4.04 (m, 5H),
3.27-3.15 (AB-spectrum, 2H), 2.87 (d, 1H), 2.75-2.60 (m, 1H), 2.57-
2.45 (m, 1H), 2.00-0.95 (m, 16H).

30



MenOOCCH err]Br (0.4 g; 1.45 mmol; see Exanple 59(i) above). Yield 0.33g
(38% . 20 FAB-Ms: (mtl)= 702 (m z) Exanple 62 '

BnOOCCH err] - (R) Cgl - Aze- Pab- COO-Bn(4-NJ err]) 25 (i)

Boc- (R) Cgl -Azg,vgﬁlnggp Bn(4-NJ err]) The sub-title conmpound vesr/sBo&pHSEd
anal ogously to t procedure described in Exanple 1(i) from

Boc- (R) Cgl - Aze-Pab-H (1.03g; 2.18 mmol), 2M NaCH (24 nlL) and

4-NJ err]-benzyl chloroformate (518 ngy; 2.4530 mml). Yield 1.32g (93%.
WD 97/ 23499 PCT/ SE96/ 01680 74
FAB- MS: (m+l ) GSIM) H (R) Cgl - Aze- Pab- COO-Bn(4-NJ err]) The
sub-title conpound W . X | .49, the procedure 5 described
in Exanple 4(ii) Kiorpitadionsy SdpiE SBh(4-NdJerr]) (1.32 ng; 2.03
mmol ; fromstep (i) above) Yi eI d 1 Og (79% FAB- MS: (m+1) =551(nmf z) 10
(i1 i.) BnOOCCH err] - (R) Cgl - Aze- Pab- COO-Bn(4-NJ err]) The title'corrpound was
prepared anal ogougi)PAS(@ICHOHWcedur e described in Exanpl e 1(ii1) from

H (R) Cgl - Aze- Pab- COO- Bn( 4 0 fro e ve)
and benzyl br ofoadeiixture ?ﬁNgiﬂm"G'ég"ﬁgﬁ’)e &1 Fh\% )]Plég]gii ?‘f
ml; 97 mmol) was refluxed for 1 h. The excess pyrrohdmc. was removed
by evaporation. Yield 4.4g (99%).

FAB-MS(m+1)=130(m/z)
10
(i) PdC(O)CH,00CCH,Br .
To a solution of PrIC(O)CH,0H (0.4 g; 3.1 mmol; from step (i) above)
in DMF (15 ml) was added dropwxse bromoacctyl bromide (0.63 g; 3.1
. 'mmol) at 0°C. The reaction mixture was stirred for 1.5h'at 0°C and 3 b
15  at room temperature. Additional bromoacetyl bromide (0.63 g; 3.1 mmol)
was added and the reaction mixture was heated to 80°C, stirred at room
temperature for 12 h and concentrated. Yield 320 mg (41%)

- .
L

FAB-MS(m+1)=252(m/z) |

(iii) PdC(O)CH,Q0CCH,-(R)Cgl-Aze-Pab-Z

The title compound was prepared analogously to the procedure described

in Example 1(iii) from H-(R)Cgl-Aze-Pab-Z (580 mg; 1 mmol) and

PriC(O)CH,00CCH,Br (300 mg; 1.2 mmol; from step (ii) above). Yield
25 400 mg (60%).

FAB-MS(m+1)=675 (m/z)

'H-NMR: (500MHz; CDCI3) 4 9.66-9.42 (bs, 1H), 8.64-8.56 (m, 1H),

8.03-7.93 (d, 2H), 7.89-7.66 (bs, 1H), 7.45 (d, 2H), 7.45-7.25 (m, SH),
30 5.20 (s, 2H), 4.98-4.92 (dd, 1H), 4.82-4.74 (m, 1H), 4.62, 4.58 (AB



- Exanple 63 EtOOCCH err]-(R) Cgl - Aze-Pab-Bn(4-NJ err]) 20 The title conpound
was prepared anal ogously to the procedure described in Exanple 1(iii) from
H (R) Cgl - Aze- Pab- COO-Bn(4-NJ err]) (211 nyg; 0.38mmol; see Exanple 62(ii)
above) and e noacetate (47 [err]l; 0.42 mmol). Yield_44 18% . 25
[err] H NVR RJ%%S'f(ﬁé‘g‘ch:l[err]) [err] 9.55 (bs, 1H), 8.50 (Bé?”s ",(‘6"3.20
(d, 2H, 7.80 (d, 2H), 7.60 (d, 2H), 7.35 (d, 2H), 6.87 (bs, 1H), 4.95 (dd,
1H), 4.65-4. 40 (AB part of ABX spectrum 249, 4.18-4.04 (m 5H), 3.27-3.15
(AB—spectrum 2H), 2.87 (d, 1H), 2.75-2.60 (m 1H), 2.57- 2.45 (m 1H),

2.00-0.95 (m 16 v/ 9 _ -

PCT/ SE96/ 01680 71;%%(:'3&1'3'2(}31 )\B/\Z?Z%r“ agé@dﬁf’@?fﬁ” : e’r?ﬁlz’(%f{?%é?’-lkgéglggb- Z (1)
Prl C(O) CH err] O2.58 (&,n1H}, 2.54-2(42(rh; #H)x2.03-UO8i(msd6H) 2.0 g; 17 mmol ) and
pyrrolidine (8 m; 97 mml) was refluxed for 1 h. The excess pyrrolidine
was renoved by evaporation. Yield 4.4g (99%. FAB-M5(m + 1) = 130(m z) 10
(i) PrliC(OCH err}]Br To a solution of PriC(OCHerr]OH (0.4 ¢
3.1 mol; from Wbove) in DI\/F (15 m) was added dr opwi se
brormacetyl & onf2dMeiBnORCCH. 3 (R OpivA z:-Rib-QC ERyti on m xture was
stirred for 1.5 h at 0C and 3_h 15 at roomte erature Addi t i onal

br orpacet yl br on¥ B title compgund; was prepared analogously to the procedure described

in Example 1(jii) from H-(R)Cgl-Aze-Pab-COO-Bn(4-NO,) (500 mg;
0.80mmol; see Example 62(ii) above) and 2-(methyl)benzyl bromoacetate
(234 mg; 0.96 mmol; see Example 32(i) above). Yield 528 mg (92%).

10
TH-NMR: (400MHz, CDCL) 5 9.34 (bs, 1H), 8.38 (¢, 1H), 8.09 (d, 2H),
7.72 (4, 2H), 7.48 (4, 2H), 7.37 (bs, 1H), 7.23 (d, 2H), 7.17-7.05 (m,
4H), 5.18 (5, 28), 5.00 (s, 2H), 4.81 (dd, 11D, 4. 45-4.34 (AB part of
* ABX spectrum, 2H), 4.04-3.97 (g, 1H), 3.933. 36 (q, 1H), 3.273.17
15 (AB spectrum, 2H), 2.79 (d, 1H), 2.54-2.35 (m,2H), 2.2 (s, 3H), 1.91-
1.84 (bd, 1H),1.71-1.39 (m, SH), 1.19-0.84 (m, 4H).

Example 66
- 1-Aze-Pab- E
20  The title compound was prepared analogously to the procedure described
in Example 1(jii) from H-(R)Cgl-Aze-Pab-COOEt (305 mg; 0.69 mmol;
see Example 4(ii) and methyl bromoacetate (126 mg; 0.83 mmol). Yield
188 mg (53%).

25  LC-MS:(m+1)=516(m/z)



was added and the reaction m xture was heated to 80C, stirred at room
tenperature for 12 h and concentrated. Yield 320 ng (41 %

FAB- M5( m+1) =252(m z) 20 (ii) PriC(OCH err]OOCCH err]-(R) Cgl - Aze- Pab-Z The
title conpoungom@asfppepar ed anal ogously to the procedure desecriSesbiisso '
Example 1(iii) fromH (R) Cgl - Aze-Pab-Z (580 ng; 1 mmol) and
PriC(OCHerr]OOCCH err]Br (300 ng; 1.2 mml fromstep (ii) above). Yield
25 400 ng (60% . FAB-MS(mtl)=675 (nlz) "HNMVR: (500MHz; CDCl[err])[err] 8
9.66-9.42 (bs, 1H), 8.64-8.56 (m 1H), 8.03-7.93 (d, 2H), 7.89-7.66 (bs,
1H), 7.45 (d, 2H)Ezsamnl§ﬂ 25 (rn 5H) , 30 5.20 (s, 2H), 4.98-4.92 (dd, 1H),
482474(m 1H), : YA 97/ 23499 ;
PCT/ SE96/ 01680 7 A 2 5 (m 6H), 2.95
(d,1H), 2.78- 2.68 (m 1H), 2 54- 2 42 (m 1H) 2.03-1. 95 (m 16H) Exanpl e
65 5 - (2-Me)BnOOCCH[ err] - (R) Cgl - Aze- Pab-COO-Bn(4-Nd err]) The title
conpound was pre[@r e procedure described in Exanple

Exampl ¢ 631 1 7 avbVRptHRcobUTRNGThEH Qb LS mpel 5 el o
S0y, 737 (b, 1120 PULe) s ytmacty Bulprigeir e 17 hifpolf s gl Gy,

iH) , g- gé ( dgG 1Hbor{x4w4@ehﬁfe fﬁBlzarwmf’mB)ﬁmﬂﬂetwwpow info @guébus? (q,
b, 3 ( C}ﬂl (I_.‘D O, and extracted with methylene chloride. The organic phase was
washed with aqueous KHSO, (0.2M) and brine, dried and concentrated.

10
FAB-MS:(m+1)=237(m/z) |
'H-NMR: (400MHz, CDCl,) 6 4.82 (s, 2H), 4.22 (s, 2H), 3.31-3.26 (t,
2H), 3.10-3.15 (¢, 2H), 1.68-1.52 (m, 2H), 1.97:0.86 (m, 6H)

15 (i) (MPrLNC(OYCH,O00CCH,-(RICgl-Aze-Pab-COO-Bn(4-NQ,)

The title compound was prepared a;nalogously to the procedure described

in Example 1(ii u) from H-(R)Cgl—Aze—Pab-COOBn(4—NO,_) (343 mg;

0.62mmol; see Example 62(ii) sbove) and (nPr),NC(O)CH,00CCH,CI
(160 mg; 0.68 mmol; from step (i) above). Yield 89 mg (19%).

FAB-MS:(m+1)=750(m/z)

Example 68
X - -Aze-Pab- H
25  The title compound was prepared analogously to the procedure described
in Example 1(jiii) from H-(R)Cgl-Aze-Pab-COOCH,00C:Bu (380 mg;
0.71 mmol; see Example 12(v) above) and 2-(methyl)benzyl bromoacetate
(215 mg; 0.88 mmol; see Example 32(i) above). Yield 37 mg (7.5%).

30 FAB-MS:(m+1)=692(m/z)



15 (AB spectrum 2H), 2.79 (d, 1H), 2.54-2.35 (m2H), 2.22 (s, 3H), 1:91-
1.84 (bd, 1H),1.71-1.39 (m 5H), 1.19-0.84 (m 4H). Exanple 66

MeOOCCH err] - (R) Cgl - Aze- Pab- COCEt 20 The title conpound was prepared

anal ogously $v§ oh rocedure described in Exanple 1(iii) fr?&’r/s 96/01680

H (R Cgl - Aze- t (305 ng; 0.69 mmol; see Exanple 4(ii) and mnethyl
bronpacetate (126 ng; 0.83 mmol). Yield 188 ng (53%. 25
LC- Ms: (mt+1l) =516(m z) WD 97/ 23499 78
PCT/ SE96/ 01680 77 Exanple 67
(nPr)[err]NC(O)%ﬂM}{[err] (R Cgl - Aze- Pab-COO-Bn(4-NJ err]) (i)
e

(nPr)[err] NC(O rr]OOCCH err]d 5 A mxture of (nPré[err]NC(O)CH[err]CH
(244 my; 1.53 midie compounds mfl&xmmmla@&ae\ymraal testodan Aghoyeiand (270
 1.72 mol) was_s re tu r 12..hou xture
\Arrgs poured i n%o &%E %ﬂpﬁi}pagﬁ@;@ Wﬁ%ﬂ?ﬂ&i? P¥ri de.
The organic pha%mm Qe mﬁ:%nw £hSe; W%%ﬁbeﬁﬂn@i‘iﬂrﬁo@)@ﬁ e, dried
and concentrated. 10 FAB-MS: (m+1)=237(m z) [err] [err])

[err] 4.82 (S, :(R)CgléLAze—Hab-Hthchxmbitsm lﬂ,.TlZlde(ﬂﬁM)B 15 (t 2H) ,
1.68-1.52 (m 2H), 1.97-0.86 (m 6H) 15 (ii)
(nPr)[err]NC(OCH err]OOCCH err] (R) Cgl - Aze- Pab- COO- Bn(4-NJ err]) The title
conmpound was erl ogously to the procedure described in Exanple

1(i1i) fromH-( : Pab- COOBn(4-Nd err]) (343 ng; 0.62mmol; see
Exanpl e 62(ii) Sheveompoundsnéf Examples( €@ 68 were] egiedHheone] ®wo or all of
Tests B, C and/or D above, and were all found to exhibit oral and/or

10 parenteral bioavailability in the rat as the active inhibitor HOOC-CH,-
(R)Cgl-Aze-Pab-H, either as the free acid and/or as one or more ester

thereof. Based on the assumption that HOOC-CH,-(R)Cgl-Aze-Pab-H is

formed in the rat, the bxoavmlabnhty was calculated according to the

" formulae descnbed in Test B and/or Test C as appropnate

15
Abbreviations
Ac = acetyl
= ~ aqueous
20 =  S-Azetidine-2-carboxylic acld .i
= t-butyloxycarbonyl
{Boc),0= di-t-butyldicarbonate
Bn= benzyl
Bu= butyl
25 Cgl= cyclohexylglycine
Ch= cyclohexyl
DCC= | dicyclohexyl carbodiimide
DMAP= N,N-dimethyl amino pyridine -

= 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
30 _ hydrochloride



(160 ng; 0.68 mol; fromstep (i) above). Yield 89 ng (19%. 20

- FAB- V5. (mt+1) =750(m z) Exanpl e 68

(2-Me)BnOOCCH[ err] - (R) Cgl - Aze- Pab- COOCH err] OOCt Bu 25 The title conpound
was prepared aggjHuessl y to the procedure described in Exanpl pci/éegsioieshr om
H (R) Cgl - Aze- Pab- COOCH err] 00Ct Bu (380 ng; 0.71 nmmol; see Exanple 12(v)
above) and 2-(nethyl)benzyl bronpacetate (215 ng; 0.88 mmol; see Exanple
32(i) above). Yield 37 ng (7.5%. 30 FAB- MY m+ 1)=692(n z) WD 97/ 23499
PCT/ SE96/ 01680 78 Exanpl e 69 The conpounds of Exanples 1 to 68 were all
tested in Test A dtowe and were aldthflound to exhibit an I err]TT val ue of
nore than 1.0[err] Le they were e (nactive to thronbin per se; cf. the
active inhibitor CHerr]- 5 (‘%%ll-Aze- Pab-H whi ch exhibits an I ([err]
TT of 0.01 [err] Mgga@npl e 70.Th s of Exanples 1 to 68 were
tested-in one, tonor al | of Testge@,ﬁr%gg’%/ or D above, and were all found
to exhibit oral amdkor 10 parent dicurs bi oavailability in the rat as the
active inhibitor HOOC-CH err]- (R Cgl - Aze-Pab-H, either as the free acid
and/ or as one & MEb=ester ther ediydreghlemrc 8eidi he assunption that

HOOC-CH err] - (R) - Pab-H is fp ] t oavailability was
cal cul at ed accord%n_(j;é?gﬂt he forwlgéﬁf;‘gg&éﬁ%‘gﬁmﬁﬂc&hﬁés and/ or Test C as
appropriate. AbbrqyipabiZns Ac =  4-aminomethyl-13Beb¥azyloxycarbonylamidino)

benzene _
HPLC = high performance liquid chromatography
10 K,CO;= anhydroﬁs potassium carbonate
Me = methyl
Men = (1R,2S,5R)-menthyl
Pab-OH= 4-aminomethyl-benzamidoxime (4-aminomethyl-1-
TR GmidohydFoxyiminomethyl) benzene '
15 Piv(aloyl) = 2,2-dimethylacetyl
pr = propyl. . _
. Pl = N-pyrrolidinyl _
& RPLC = | reverse iﬁhﬁse 'hi.g}'nl""?'performace liquid
chromatography
20 TFA = - trifluoroacetic acid
THF = tetrahydrofuran
Z= benzyloxy carbonyl

Prefixes n, s, i and ¢ have their usual meanings: normal, iso, sec and

25 ftertiary. Prefixes in the NMR-spectra s, d, t, q, and b mean singlet,
doublet, triplet, quartet, and broad, respectively. The stereochemistry for
the amino acids is by default (S) if not otherwise stated.



~

:2i:d Boc= : aqueo'ltj?bﬁgyl §>Z<$c2r b'on.)./l (Boc) [ erS; ?Zoit ! d”m"fmllﬂ“lfmu I“l

di -t - butyl di carbonate Bn = benzyl Bu= - Hut?l 25
Cgl = cycl ohexyl gl yci ne Ch= cycl ohex

di cycl ohexyl YEAPHBEP i de DvAP= N, N- di et hyl 6?‘%?/?’1‘5‘? ne
EDC = 1- ( 3-di nmet hyl am nopropyl ) - 3- et hyl car bod| | m de 30
hydrochl ori de WO 97/ 23499 80

PCT/ SE96/ 01680 79 Et = ethyl EtOH = et hanol Et OAc=
ethyl acetate h €laims - hours 5 HCO = hydrochl oric
acid HPab-H = - 1- am di no- 4- am nonet hyl benzene H Pab-Z =

4- am nomet hyl - 1- (N- benzyl oxycar bonyl anm di no) benzene HPLC =

hi gh perfornmance Uld chr,0 oqgr 10 K[ err err]=
gh p }U& @gﬁfﬂy [err]C err]

anhydr ous pot ass met hyl Men =

E iRaanSniszat E?Int r11yl Pab- O—|: R'O(O)C-Cﬁzg(??)egﬂm-\ﬁab-wzam doxi e I
5 wherein
R! represents -R> or -A'C(O)N(RYR?® or -A!C(O)OR%;
A! represents C, s alkylene;
R? (which replaces one of the hydrdgen atoms in the amidino unit of
Pab-H) represents OH, OC(O)R®, C(O)OR’ or C(O)OCH(R»OC(O)R®;
10 R represents H, C,,, alkyl, or C,; alkylphenyl (which latter group is
optionally substituted by C,4 alkyl, C, ¢ alkoxy, nitro or halogen);
R* and R’ independently represent H, C, alkyl, phenyl 2-naphthyl or,
when R! represents A‘C(O)N(R‘)R’ together with the nitrogen atom to
" ‘which they are attached represent pyrrohdmyl or plpendmyl
15 R®represents C,.;; alkyl, phenyl or 2-naphthyl (all of which are optionally
substituted by C, 4 alkyl or halogen);
R’ represents 2-naphthyl phenyl Cis alky!phenyl (which latter three
groups are optionally substituted by Cis alkyl C,.s alkoxy, nitro or
halogen), or C,.;, alkyl (which latter group is optionally substituted by C, ¢
20 alkoxy, C,¢ acyloxy or halogen);
R® represents H or C,, alkyl; and :
R? represents 2-naphthyl, phenyl, C, ¢ alkoxy or C, alkyl (which latter
group is optionally substituted by halogen, C, ¢ alkoxy or C, ¢ acyloxy);
provided that when R' represents R?, R® represents benzyl, methyl, ethyl,
25  n-butyl or n-hexyl and R? represents C(O)OR?, then R7 does not represent
benzyl;
or a pharmaceutically-acceptable salt thereof.

2. A compound of formula I, as defined in Claim 1, wherein A® represents
30 C,jalkylene when R! represents -A'C(O)N(R*)RS.



(ot no-ydroxyimnoretyt) benzene 35 v(aloy) = | NN ANLARLA

N-pyrrolidinyl RPLC = . reverse phase high performace liquid
chr omat ogr aphxvgg.,m'ggﬁ = . trifluoroacetic acid THrCTIISES6/01680

t et rahydr of ur an = benzyl oxy carbonyl Prefixes n, s, i and
t have their usual neanings: nornmal, iso, sec and 25 tertiary. Prefixes

in the NMR-spectra s, d, t, g, and b nean SBInglet, doublet, triplet,
gquartet, and broad, respectively. The stereochem stry for the am no acids

i's by default (S) 3.fA eoimpouhedofifermulsd; asidefined/id ClaiB 3100 Claim 2, wherein
PCT/ SE96/ 01680 80 C;,l ai s

1. A f la |,
R OO C CH orr] - ( B agpressaisidiard a(r)w when & represcnts tAY(OWNGRIRS: R er r]
represents -Rlerr] or -Alerr]CCONRerr])Rerr] or -Alerr] C(OORerr];
Alerr]. represents (CJerr] alkylene; R err] (which replaces one of the

hydrogen atoms in4hg comptund offdrmla Paks Rfined e anptone@f, Clain®) Ried; ] |
C(OORerr] or (OCCH R err])OC(OQ Rerr]; 10 Rerr] represents H _Clerr]
al kyl, or (ers] avhertishBhyepresamtsct,.d alkyber @u@pclpgllwbw’snihvasstﬁi t ut ed

by ({err] alkyl, Cbgéi](][)) y, nitro or halogen); Rerr] and R err]
i ndependent |y repr N err] al kyl, phenyl, 2-naphthyl or, when R err]
represents -Alerr]C(ONRerr])Rerr], together with the nitrogen atomto

5. A compound of formula 1, as defined in any one of Claims 1 to 3,
wherein R* and R together represent pyrrolidinyl when R! represents
10 -AC(O)NRYR®.

6. A compound of formula I, as defined in any one of Claims 2 to 5,
wherein A! represents C,.; alkylene, and R* represents H or C,, alkyl and
" RS represents (‘,,_.s alkyl or C,.;:"i:zjr'-(-:ha]kyl, or R* and R’ together represent

15  pyrrolidinyl. |

7. A compound of formula I, as defined in Claim 1, whercin A’ represents
C,salkylene when R! represeﬁts -A'C(O)OR*.

20 8. A compound of formula I, as defined in Claim 1 or Claim 7, wherein
R* represents C, ¢ alkyl when R' represents -A'C(O)OR®.

9. A compound of formula I, as defined in Claim 7 or Claim 8, wherein
A! represents C, alkylene and R* represents C,, alkyl.

10. A compound of formula I, as defined in Claim 1, wherein R?
represents H, C, ,, alkyl (which latter group may be linear or, when there
are a sufficient number of carbon atoms, may be branched and/or be
partially cyclic or cyclic), or C,, alkylphenyl (which latter groups is
30 optionally substituted, may be linear or, when there are a sufficient



*

substituted by C[err] al kyl or hal ogen); R err] represents 2-naphthyl,
phenyl, Clerr] al kyl phenyl (which latter three groups are oRti ,t%
substituted b O&T@ﬁ) al kyl, Cerr] alkoxy, nitro or hal oge%c,".?%:lgl5 ﬁ‘}r]
al kyl (which latter group is optionally substituted by CJerr] 20 al koxy,

Clerr] acyloxy or halogen); Rlerr] represgats Hor Clerr] alkyl; and Rerr]
represents 2-naphthyl, phenyl, Cerr] al'koxy or (Jerr] alkyl (which latter

group is Optiona'ngﬁbgmwom G@bmﬁﬂedr?%@mwnw err]
acyl oxy); provide at en R err] represents err], err| represents
benzyl, methyl, ethyl, 25 n-butyl or n-hexyl and Rl err] represents

CCOORerr], then R err] does, not represent. benzyl; or. a ]
phar maceut i cal | yldecdpedmpaunsd,as ¢lgimedofn (%lmm l:o?ﬁ)(ﬁﬁl!".‘ ot0.r whesin R! o

e, 2 Mo LT 505 2, B, el 25 €15

PCT/ SE96/ 01689 81,%?,1, A Goravelatkydf optibfiall shbstaawdeﬁhwdd,.g[dgrcﬁaﬁerrﬁdpr

Caim2, wherein Rerr] represents or err] al kyl when epresents
- Al err] ¢( O N( R eopfipngliy sgbstiuted\branched, ko abeylphenylii a |, as defined in any
one of Clainms 1 to 3, 5 wherein R err] represents (Jerr] alkyl or Cerr]
cycl oal kyl when R err] represents -Alerr]CCONRerr])Rerr]..5. A conpound

of formula I, as m?tqiétﬁﬁ?whmelﬂﬂedeﬁcﬁhﬁms whérinR! WpRisenis lifker C , and
Rl err] together represent pyrrolidinyl when Ii[err] represents 10

- Al err] (O N R eralkylRCerq ¢yclanlkyl, oo optiomadlycsubstituted lindar Gy alkeylphenyli n any
to

one of d ai mst 5,

which they are attached represent pyrrolidinyl or piperidi nyu“maul““ L“I J““‘
represents Cerr] alkyl, phenyl or 2-naphthyl (all of which ¢ o .

13. A compound of formula I, as defined in any one of Claims 1 to 12,
wherein R? represents OH.

'14. A compound of formula 1, as defined in any one of Claims 1 to 12,
15 wherein R® represents optionaily substituted phenyl or C,.,, alkyl (which
latter group may bé linear or, when there are a sufficient number of
carbon atoms, may be branéh_ed_, be cyclic or parhally cyclic, and/or be
saturated or unsaturated) when R? represents OC(O)R.

20 15. A compound as claimed in Claim 14 wherein R® represents optionally
substituted phenyl, linear C, 4 alkyl, branched C, alkyl or cis-oleyl.

16. A compound as claimed in Claim 15 wherein R represents linear C, 5
alkyl or branched C, alkyl.

17. A compound of formula I, as defined in any one of Claims 1 to 12,
wherein R’ represents optionally substituted phenyl, C,,, alkyl (which
latter group is optionally substituted, may be linear or, when there are a
sufficient number of carboh atoms, may be branched, cyclic or partially
30 cyclic, and/or saturated or unsaturated), or C, , alkylphenyl (which latter



Gor) arkyt an Rerr renosente Qerry arkyl or derrt oy UMM TIN

Rlerr] and Rlerr] together represent 15 pyrrolidinyl. 7. Acorrpound of _
fornula I, asygdehhags in Gaiml, wherein Alerr] represents SEdsonéagy | ene
when R[err] represents -Alerr]C(OOR[err]. 20 8. A conpound of fornula I,
as defined in daiml1 or Claim7, wherein Rlerr] represents Clerr] alkyl
when Rl err] represents -Alerr]C(O ORerr].89. A compound of fornula I, as
defined in aim7 or CAaim8, wherein Alerr] represents (Cerr] al kyl ene

and Rlerr] repregenip i€optiohally lsybstitdfed] Omay\ lm)rlmeamd;rpfwﬁeur there dre &S
defined in Clalml wherein pEg’%)represents H, Cerr (Wmch | atter
group may be |in&H fficignt nymber OB atoms,smAY beibeasic RS at ons,

may be branched %@R ibe partially cyclic or cyclic), or C[err]
al kyl phenyl (whicC er groups is 30 optionally substituted, may be

| inear or, when there are a sufficient WO 97/ 23499
PCT/ SE96/ 01680 82 nunber of carbon atons, be branch“? when R err]
represents R| &rr]18. Aicompoundas slaimed in|Clair d 7i wheztin R repoesemisgptionslly

B‘;E{?;Plﬁ[giy.c%@éﬁ'ﬁ?ﬁ nﬁ/%rﬁﬁv@me%e”%a{cﬁyﬁ | oY, e effondlly”
Gorr] 8l kyl phongl oaged gl de oMY ’“ﬁ?ﬁﬁ“.ﬁ“&“ﬁ?ﬁﬁtﬂkﬁm err]

represents |i nearsuh}{tmmﬂ mlchyll. ,orGppsianhlly ysubstituted| linear Gy alkylphenyl or
substituted |inear r en npound of formula I, as
defined in any or‘?@“g’ﬁb %‘F WB%L%@HPQW? represents OH.
10 .
19. A compound as claimed in Claim 18 wherein R” represents optionally
substituted linear C, 4 alkyl or optionally substituted branched C,, alkyl,
optionally substituted linear C, , alkylphenyl or branched C, alkylphenyl.

15 20. A compound of formula I, as defined in any one of Claims 1 to 12,
wherein R® represents H or methyl, when R® represents
C(0)OCH(RY)OC(O)R’. "

21. A compound of formula I, as defined in any one of Claims 1 to 12 or

20 Claim 20, wherein R’ represents phenyl, or C, 4 alkyl (which latter group
is optionally substituted, may be linear or, when there are a sufficient
number of carbon atoms, may be branched and/or cyclic or partially
cyclic) when R? represents C(O)OCH(R®)OC(O)R".

25 22. A compound of formula I, as defined in Claim 20 or Claim 21
wherein R® represents H or methyl and R® represents phenyl, C,,
cycloalkyl, linear C, ¢ alkyl, branched C, 4 alkyl or partially cyclic C,,
alkyl. |

30 23. A compound as claimed in Claim 22 wherein R® represents H and R®



14. A compound of fornula I, as defined in any one of C ains |
wherein R err] represents optionally substituted phenyl or CII“I“IIII”IE"”!IIIIIIIII“I
(which latter group may be linear or, when there are a suffictent nunmsersof*
carbon atons, nay be branched, be cyclic or partially cyclic, and/or be
sat ur at ed oerh%’I/éPﬂﬁ’at ed) when R2 represents OC(O Rl err]. 20PCHSEI&/AI680
conpound as clainmed in Caim2l4 wherein R err] represents optionally
substituted phenyl, linear (ferr] alkyl, lganched C[err] alkyl or

cis-oleyl. 16. A conpound as claimed in Claim 15 wherein R err] represents

i I k . . d f I
1755 def  ned | rrhrs/RRieaC T CRTRYE HinkaP L Wi be Ay TAIRE ey Aoyt O™ °

optionally substituted phenyl, Clerr] alkyl (which latter group is
optionally substjtuted, may be |inear or, when there are a sufficient
nunber of car bonttdeempand @s claimed Ar any epe of thepregepdingclaimgwhersin, i ¢,

and/ or saturat edwﬂén Lﬁsq_gﬂlregé&g)kg %de%grrrebregleﬁl 8&?%),(8%%523:& WO

97/ 23499 . _ B3 group
is optionally sudl iph!hﬂ@mhé'ﬁpﬁ&ﬁﬂIshﬁﬁiiﬁerﬂrcl_svﬁlkﬂ.t here are a sufficient
nunber of carbon atons, nmay be branched) when Rerr] represents
C(OOR[err]. 5 18. A conmpound as clained in daim117 wherein R err]
represents opti I subst i tuted and/ Qr . optd opal l y. unsaturated | [ .near
Crorr] al kyl or oA Spiihend bt bBfmalin Claia4 e me SR it meby
branched Cerr] alkyl, optionally substituted phenyl, or optionally
substituted linear Cferr] alkylphenyl or optionally substituted branched
dJerr] al kyl pherdf. A xomund as cigimed dn asy ohaiofithe precaidingrclaimsvmhersin, R[ err]
represents opfiongll ke represents C(O)OR’ and R represents optionally subsituted C,_;,

alkyl, the optional substituent is selected from halogen and C, ; alkoxy.

27. A compound as claimed in Claim 26 wherem the substituent is

. selected from chloro and methoxy. __ s
15 )
_ 28. A compound as claimed in any one of the preceeding claims wherein,
.,I when R? represents C(O)OR’ and R’ represehté ioptionally subsituted
) phenyl, the optional substituent is selected from C,; alkyl, C, ; alkoxy and
halogen.
20 '

29. A compound as claimed in Claim 28 wherein the substituent is
selected from methyl, methoxy and chloro.

30. A compound as claimed in any one of the preceeding claims wherein
25  when R? represents C(O)OR’ and R” represents optionally subsituted C, ,
alkylphenyl, the optional substituent is nitro.

31. A compound as claimed in Claim 1 which is
EtOOCCH,-(R)Cgl-Aze-Pab-COOCH,CH=CH,;
30 nPrOOCCH,-(R)Cgl-Aze-Pab-COOCH,CH=CH,;



substituted linear (ferr] alkyl

or optionally substituted br

al kyl optionally substituted |linear Cferr] alkyl phenyl or balml“ﬂw m!ml III|

A corrpound of formula I, as defined in any oné

akl phenyl. 15 20.
1to 12, wher
C(O)OCH(R[err]

represents H or rret hyl, when R2 repr
err] 21. A conpound of forrrula I,
one of Clains 1 to 12 or 20 Caim 20, wherein Rerr]

represents phenyl ,

E}Z(felr)é@gor n any

or

Cerr] alkyl (which latter group is option®sly substituted, nay be i near

or, when there are a sufficient nunber of carbon atons, nay be branched

PBEOOTCH, egyd gl Aze PRCRIGCH]CHCHSeNt S

22. A conpound of forrrulal

and/or cyclic or
(O CCH(Rerr])
Claim20 or d ai
represents phenyl
al kyl .or partiall
Claim 22 wherein
PCT/ SE96/ 01680 84

preceedi ng cl ai ns
represents option
substituent Clerr
substituent is ne
preceedi ng cl ai ns
represents option

sel ected from hal &4

O)R[err]

QO ECHe(R) CaleracPa Wts H or nethyl and Rl err]
branched Cerr]

;t%ﬁé%z‘%ﬁww(g&%g ir(r:]orrglorljxlj’ as clainmed in

3rrlecf ggg@gﬁ%ﬁq@gﬁﬁ?gﬁﬁﬁ? Jerr] alkyl or

partially cyclgc QMHC(G)(RHLOOECHAR)W@M;;I aimed in any one of the

S lfofhado s A ORE G

Claim?24 wherein the

h@&% %@CC@ ﬁmas @?ﬁm% one of the

BQOGJGEH -(Rjtgﬂm-ﬂteodocmmmecq O OR[err] and Rlerr]

al | subsrtuted Cerr] alkyl, the optronal substi t uent
Géoﬁmﬂﬂléﬁg]m h;A conpound as claimed in Claim

26 wherein theiosuﬁebb%ﬁ tI?)CSg?l eCtl?éjo-{)iPm chloro and net hoxy.

EtOOCCH,-(R)Cgl-Aze-Pab-OH;
BnOOCCH,~(R)Cgl-Aze-Pab-OH;

- rPrOOCCH(R)Cgl-Aze-Pab-Z;
" nPrOOCCH,-(R)Cgl-Aze-Pab-OH;

15

iPrOOCCH,-(R)Cgl-Aze-Pab-OH;
tBuOOCCH,-(R)Cgl-Aze-Pab-OH;

(nPr),NCOCH,00CCH,~(R)Cgl-Azc-Pab-OH;

ChNHCOCH,00CCH,~(R)Cgl-Aze-Pab-OH;
EtOOCCH,~(R)Cgl-Aze-Pab-OAc;
HOOCCH,-(R)Cgl-Aze-Pab-OH;
HOOCCH,-(R)Cgl-Aze-Pab-O-cis-Oleyl;
Cyclooctyl-OOCCH,-(R)Cgl-Aze-Pab-Z;
BuCH,00CCH,-(R)Cgl-Aze-Pab-Z;
(2-Me)BnOOCCH,-(R)Cgl-Aze-Pab-Z;
ChCH,00CCH,-(R)Cgl-Aze-Pab-Z,;
ChOOCCH,(R)Cgl-Aze-Pab-Z;
PhC(Me),O0CCH,-(R)Cgl-Aze-Pab-Z;
(Me),CHC(Me),00CCH,~(R)Cgl-Aze-Pab-Z,
BnOOCCH,-(R)Cgl-Aze-Pab-COOPh(4-OMe);

as defined in

S



15 28. A conpound as clained in any one of the preceeding Clﬁlmﬂﬁmnnl”“"l
when R err] represents C(OOR[err] and R err] represents optlime

subsituted phenyl, the optional substituent is selected from’t:[ecrr]L al"kyf, *
C err] al koxy. and _hal ogen. 20 29. A conpound as clainmed in C aim28 wherein
t he substi tuﬁ‘fﬂ”ﬂ?’?el ected from methyl, nethoxy and chl or o PCESER68910und
as clainmed in any one of the preceeding clains wherein 25 when R err]
represents C(OOR[err] and R err] represegg s optionally subsituted Cerr]

al kyl phenyl, the optional substituent is nitro. 31. A conpound as cl ai ned

S GO o e ol Ry [ o
ot OooCr T er 1] o (R R B R e Pab. 00, nu
Pri C(O) CH err] CHE q:@%émq:m&bﬂo@ﬂhéghl e-Pab-Z; 5
ﬁgﬁ%gﬁk&g }%E&%%Mﬂ@-;m[err] OoCC(CH err])[err
B o T

MeOOCCH| er r ] - ( RIPDOCCHRER)CgbAe-PdoCOGCRITH=CH];- (R) Cgl - Aze- Pab- OH;

Bt OOCCH err ] - (R 6 C6H, (R5esT-Aze-Pab-COO-iBu;

BnOOCCH,-(R)Cgl-Aze-Pab-COO-nPr;
EtOOCCH,-(R)Cgl-Aze-Pab-COOCH,00CCh;

10 EtOOCCH,-(R)Cgl-Aze-Pab-COOCH,00CCH,Ch;
EtOOCCH,-(R)Cgl-Aze-Pab-COOCH(Me)OOCPh;
EtOOCCH,-(R)Cgl-Aze-Pab-COOCH,00CPh;
BiOOCCH,-(R)Cgh-Aze-Pab-COOCHME)OAS;
EtOOCCH,(R)Cgl-Aze-Pab-COOCH,0Ac; . .

15 tBuOOCCH,«(R)Cgl-Aze-Pab-COOCH,OAc;
MeOOC-C(=CHE)CH,-O0CCH,-(R)Cgl-Aze-Pab.Z;
Men-OOCCH,-(R)Cgl-Aze-Pab-COOPh(4-OMe); and
EtOOCCH,-(R)Cgl-Aze-Pab-COOCH,CCl,.

20 32. A compound as claimed in Claim 1 which is i
EtOOCCH,-(R)Cgl-Aze-Pab-COOCH,CCl,;
BnOOCCH,-(R)Cgl-Aze-Pab-COOnBu;
nPrOOCCH,-(R)Cgl-Aze-Pab-Z;

Cyclooctyl-OOCCH,-(R)Cgl-Aze-Pab-Z;

2s EtOOCCH,-(R)Cgl-Aze-Pab-COOCH,00CCh;

MeOOCCH,-(R)Cgl-Aze-Pab-OH;
EtOOCCH,-(R)Cgl-Aze-Pab-OH;
nPrOOCCH,-(R)Cgl-Aze-Pab-OH;

iPrOOCCH,~(R)Cgl-Aze-Pab-OH;



BnOOCCH err]-(R) Cgl - Aze- Pab- OH, nPrOOCCH err]-(R) Cgl - Aze- Pa

nPrOOCCH err] - (R) Cgl - Aze- Pab- OH, 15 I PrOOCCH err] - (R) Cgl ﬂi*ﬂmclamlumﬂ"||!|||!||
t BuOOCCH[ err] - (R)CgI-Aze Pab- OH; ' :
(nPr)[err]N OG:CH[ err]-(R) Cgl - Aze- Pab- OH; r/snssmmso
ChNHCOCH[ er r ] ;L['err] (R Cgl - Aze- Pab- CH; EtOOCCI—l[err]-(R)CrQ -'Aze- Pab- OAc;
20 HOOCCH err]-(R) Cgl - Aze- Pab- OH, HOOCCH err] - (R) Cgl - Aze- Pab- O ci s-d eyl ;
Cycl ooctyl -OOCCH err]-(R) Cgl - Aze- Pab-Z; 87

tBuCH err] OOCCH err] - (R) Cgl - Aze- Pab-Z; (2-Me)BnOOCCH err]-(R) Cgl - Aze- Pab- Z;
25 ChCHler 1] COCBROBICEH RIS AECPRRIDH; afdh COCCH e 1] - (R) Gyl - Aze- Pab- Z;
"PhC( Me) 200CCH2- (R) Cgl - Aze-

(Me) [err] CHC( Me) Emwmagimmawowe- Pab- Z;

BnOOCCH] err] - (R) Cgl - Aze- Pab- COOPh( 4- Owe) ; WO 97/ 23499

PCT/ SE96/ 01680 86 ChCI-l[err]OOCCI—l[err] (R) Cgl - Aze- Pab- COOPh( 4- QW) ;

(2- M) BnOOCCH er g dﬁ%mﬁﬂeomhhm hisAteffd in Claim 1, with the additional

Et OOCCH err] - (R)Cgl-

BnOOCCH err] -§ R) mwsmﬁ:apxbmemm repm)em SA'C(O)OR®.

BnOOCCH err] - (R) Cgl - Aze- Pab- COO- nBu;
iPrOOCCH[err]-(R)CgI-Aze-Pab-COOCH[err]CH =CH err];

Et GOCCH err] - (R) 88] aA%Gmpctihid St Fobiidia I, as defined in Claim 1, with the additional
proviso that R* and R* do not independently represent H.

10 35. A compound of formula I, as defined in Claim 1, with the additional
proviso R® does not represent C, ;, alkyl, when R? represents OC(O)R".

36. A compound of formula I as deﬂned in Clalm 1, wherein R1
 Tepresemts -AIC(O)OR*. o
&)

Rin;

37. A compound of formula I, as deﬁned in Clalm 1, wherein R* and R’
mdependenﬂy represent H.

38. A compound of formula I, as defined in Claim 1, wherein R®
20 represents C, ,, alkyl, when R? represents OC(O)R®.

39. A pharmaceutical formulation including a compound of formula I as

defined in any one of Claims 1 to 38, or a pharmaceutically acceptable salt

thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent
25  or carrier.

40. A compound of formula I, as defined in any one of Claims 1 to 38,
or a pharmaceutically acceptable salt thereof, for use as a pharmaceutical.

30 41. A compound of formula I as defined in any one of Claims 1 to 38, or



Et OOCCH[ er r ] WOR72J499Az e- Pab- COOH[ er r ] OOCPh; PCT/SE96/01680
BnOOCCH err] - (R) - Aze- Pab- COOCH( Me) QAc;

Et OOCCH err] - (R) Cgl - Aze- Pab- COOCH[err]OAc

t BUOOCCH[ er r | - ( R) Cgl - Aze- Pab- COOCH] er r ] OA 88

NNE?SOC&F;FH ?&y A _wg 115&5[ M&g Aih r%ﬂb fZ or use2m t:e treatmcntd of a
Elt ai I’Yed[le;lr]CI ((au )m&f’iid‘ ch 'S %&%ﬁ%‘%ﬁ@eﬂ%b CCO(&TZEIFgPr] ?3?31 [err];

BnOOCCH err] - (R)CgI-Aze Pab- COOnBu; nPrOOCCH[err] (R Cgl - Aze- Pab- Z

ErOo e 1] (R ol - Are. Pa. GOOCH et 1] COCCh; 10 NN O -
Et OOCCH err] - (R) Cgl - Aze- Pab- COOCH[ er r ] OOCCH| er r ] Ch; L
EtOG:CH[err]-(R)%*-Aze-Pab-COG}I(I\/E)OG:Ph;

Cg

Cycl ooctyl -OOCCH err] - (R) Cgl Pab-Z . _ ]

Et COCCH[ err] - (R Byl A A?E!maﬂdeg&ﬂ@# manyoneofClmmslto%,or
I baih e

nPr OOCCH[err]s( %Pﬁﬁz&e&g%‘ ['«ie'#reﬁ @Jcﬁéz ﬁ‘zgﬁpﬁ%ﬂt °f

97/ 23499 thrombosis. PCT/ SE96/ 01680 87
BnOOCCH err] - (R) Cgl - Aze- Pab- OH, and Et OOCCH[ err] - (R)CgI-Aze Pab- OAc. 33. A
conpound of forrmula I, as defined in Claiml, with the additional 5 proviso

that Rlerr] doesgof cogp 338 'OF formhiih Tas'dhoEd & by one of Claims 1 to 38, or

a pharmaceutically acceptable salt thereof, for use as an anticoagulant.

10
44. The use of a compound of formula I as defined in any one of Claims
1 to 38, or a pharmaceutically acceptable salt thereof as active ingredient
in the manufacture ofa medxcament for the treatment of a condition where
inhibition of thrombin is required.

15

45. The use as claimed in Claim 44, wherein the condition is thrombosis.

46. The use of a compound of fox;mula I as defined :in any one of Claims
1 to 38, or a pharmaceutically acceptable salt thereof, as active ingredient
20 in the manufacture of an anticoagulant.

47. A method of treatment of a condition where inhibition of thrombin is
required which method comprises administration of a therapeutically
effective amount of a compound of formula 1 as defined in any one of

25 Claims 1 to 38, or a pharmaceutically acceptable salt thereof, to a person
suffering from, or susceptible to, such a condition.

48. A method as claimed in Claim 47, wherein the condition is
thrombosis.
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34: A conpound of
proviso that R er
conmpound of formu

formie s getinea i cam viin e RN

la |, as defined in Claiml, with the additional proviso

Rlerr] does nat represent (Jerr] alkyl, when R err] represent re].
36. A conpound¥Bf#¥hula | as defined in aim1, wherein R[Pz:r'rr s

represents -Alerr]C(OORerr]. 15 37. A conpound of forrmula I, as defined

in Claim1l, wherein Rerr] and Rl err] indeggndently represent H 38. A
la |, as defined in Claiml, wherein Rerr] 20 represents

conpound of fornmnu

Clerr] alkyl, whe

f-ormul ati on i nclu

ORl &7 hlethideP RS %@ﬁ?ﬁuo?cgﬁ? 39, Qhehén "Bee\¢bhdiion is

I ng a conpound as defined in any one of

Clainms 1 to 38, ohypenpbagulabilityt inchlbod and tispiteabl e salt thereof, in admixture
ically acceptabl e adjuvant, diluent 25 or carrier. 40. A

wi th a pharmaceut
conmpound of fornu

phar maceutical |y c%aggeﬁoggl %%‘*'Pﬁje@oaf ForBiull S RSP i easH | g%%r 30

41. A conpound of “Tor
88 a phar naceusi ca¥ithout

formula | as defi
acceptable salt t
conmpound of formu

pharmaceutical |y ofippisedd! € salt thereof, for use as an anticoagul ant. 10

10

15

la |, as defined in any one of Clains 1 to 38, or a

I'n any oné of ains T to

, &04 prédregeof , for use in the treatnent of
a condition where inhibition of thronbin Is required. 42. A conpound of

ned in any one of Clains 1 to 38, or -5 a pharmaceutically

ST R prolsdh H o prkfalih Y4 Cidhnclpcs BORHRE 1 Hhict

(a) for compounds of formula I in which R? represents OH, reaction of a
corresponding compound of formula I, wherein R? represents OC(O)R*
and RS is as defined in Claim 1 with an alkoxide base;

(b) for compounds of formula I in which R? represents OH, reaction of a
corresponding compound of formula I wherein R? i';:presents C(O)OR? and
R’ is as defined in Claim 1 with hydroxylamine, or an acid addition salt
thereof; ' -

(c) reaction of a con'esponding_compound of forngula II,

H-(R)Cgl-Aze-Pab-R> 1
wherein R? is as defined in Claim 1 with a compound of formula III,
R'O(0)C-CH,-L' i

wherein L! represents a leaving group and R is as defined in Claim 1;
(d) for compounds of formula I in which R' represents H and R?
represents OH or C(O)OR’, reaction of a corresponding compound of
formula I wherein R! represents C,,, alkyl or C,; alkylphenyl, and R?
represents OH or C(O)OR’, with a base;
(e) for compoﬁnds of formula I wherein R? represents OC(O)R® and R® is
as defined in Cl#im 1, reaction of a corresponding compound of formula
I wherein R? represents OH, with a compound of formula IV,

R°C(0)-O-C(O)R® v
or a compound of formula V,

R°C(O)Hal \Y
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44. The use of a conpound of fornula | as defined in any one ul u

38, or a pharnmaceutically acceptable salt thereof as active |m|| ]1 M"MIII)"IIII
the manufacture of a nedicanment for the treatment of a conditidn fhete ® 5 *
inhibition of thronbin is required. 15 45. The use as clainmed in C aim44,
wherein the ewmgiasymn is thronbosis. 46. The use of a conpourck/sEvshrssorul a |
as defined in any one of Clains 1 to 38, or a pharmaceutically acceptable
salt thereof, as active ingredient 20 in_the manufacture of an

ant i coagul ant . 89 REPLACEMENPYSHEET 47. The use of a conpound

of formula |, as defined in aiml but 5 wthout the provisos, as_a
prodrug. 48. A prwheein fial represente Cdron Be ands in: bathoeases, {lﬂ‘b?rﬁﬁﬁ@d imhi ch
conprises: (a) fpf,: ounds of fornmula | in which Rlerr] represents CH,
reaction of a 10 corr’espondi ng conpound of formula |, wherein R err]

repr esent s OC( O @) fr'donetshnds of fdrmiuta Bin Which'FekrepfesShs HhAd R réprasentd koxi de

base; (b) for compounds of formula | in which Rlerr] represents OH,

reaction of a coPCEOMRHHNGRE isvpvdefined i Elaim 4, readtioneofra Rperesponding esent s

C(OORerr] d err] ise.as defimed in Caiml with hydroxylam ne, or an
sa&{mﬂgl“dt%ﬁ’éﬂ?&

acid additio reaction of a correspondi ng conmpound of

formula I'l, H (R)Cgl - Aze- Pab- @@«j)C_CH "F’Cﬁlﬁﬁuﬁ‘f’*’ Il wherein Rperr] is
or a ,

as defined in CCaiml with a conmpound o
Rl er r] O( O G- CH ewhereirj &' represents an acid labile ester Ipro@@tinghgroapnand eR¥ |

Compounds of 1 or skl OGRS, Siearior X s Acfined T Gl 13 with am ;'
(g) for compounds of formula I in which R* represents R3, R? represents
10 C,, alkyl or C, alkylphenyl, and R? represents OH or C(O)OR’, and R’
is as defined in Claim 1 by a trans-esterification of a corresponding
g:o_mpound of formula VII, _
.., ROOCCHARCg-Az=PbR VI
" wherem li".réprescnts a b,_,,; alkyl or Cis alkyipheﬁ&l groupother than
15 that being formed, or an alternative labile alkyl substituent and R? is as
defined in Claim 1.
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represents OH or C((S)CR[ err], reaction IIMﬁmrlmHﬂmu“P] OBERLAEEMENT SHEET

formula | wherein Rerr] represents C[e

and
Rlerr] represents OH or C(OOR[err], with*a bage; "25° (e U&ngb %s of

formua | wherein Rlerr] represents OC(Q,R[err] and R[err] |s : 2&%{1
Caiml, reaction of a correspondi ng cofMfound of formula I

represents OH, a cpnpound of la 1V err] C(0Q) OC(O)R[err

IV or a conpclil agpa¢ ¥ a,;zcegr@ thcreof E)[r use in 8e treatmqqté;frq C( O Hal

V .90 where s S, : I Br d h cases, Rerr] is as
defined in &@4@1" ‘ﬁ%’gf‘gﬁ%}, 8g &Hf r J”L "in which Rlerr]
represents H and Rl err] represents OC(ORerr], and Rerr] is as defined in
Claim 1, reaction of a corresponding 5 corrpound of formula VI,

Plerr] O C Cs2.cArdomipdiitl of\fernhiilh IRsadefined in any one of Clafinsvh e 88nof[ err]
represents an acid |abile ester protecting group and R err] represents

OC(O R erry, cﬂptma ly neceptablefsaltethereofi) formse, imithe, tepatmentdof (g) f or
conmpounds of &S’/‘ a.l in which Rerr] represents R err], Rerr] represents
10 ([err] al¥¥P s’(§f err] alkyl phenyl, and Rlerr] represents OH or

CCOORerr], and Rerr] is as defined in Claim1l by a trans-esterification
of a correspondl ng conmpound of fornula VI,

Rlerr] QO C Qi eAr&mﬁﬁ)ﬁﬁi of ESrmila 17ls8defined in any one of CHims"{'¢6 38Nofl er r']
represents a Cerr] alkyl or Clerr] alkylphenyl “group other than 15 that

bei ng for ned, a phasmaedutioallyt acceptable salt didrpof, fobasse taseant awtmba@hlunt] is as
defined in Caim 1.
10
44. The use of a compound of formula I as defined in any one of Claims
1 to 38, or a pharmaceutically acceptable salt thereof as active ingredient
in the manufacture of a medicament for the treatment of a condition where
inhibition of thrombin is required.
15

45. The use as claimed in Claim 44, wherein the condition is thrombosis.

46. The use of a compound of formula I as defined in any one of Claims
1t038, ora pharmaceutically acceptable salt thereof, as active mgredxent
20 in the manufacture of an antrcoagulant
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47.The use of a compound of formula I, as defined in Claim 1 but

without the provisos, as a prodrug.

48. A process for the preparation of compounds of formula I which
comprises:

(a) for compounds of formula I in which R? represents OH, reaction of a
corresponding compound of formula I, wherein R? represents OC(O)R®
and R® is as defined in Claim 1 with an alkoxide base;

(b) for compounds of formula I in which R? represents OH, reaction of a
corresponding compound of formula I wherein R? represents C(O)OR’ and
R’ is as defined in Claim 1 with hydroxylamine, or an acid addition salt |

thereof;

(c) reaction of a corresponding compound of formula II, '

N H-(R)Cgl-Aze-Pab-R? I
wherein R_2 is as defined in Claim 1 with a compound of formula III,
R'O(O)C-CH,-L' = I

wherein L! represents a leaving group and R' is as defined in Claim 1;

(d) for compounds of formula I in which R! represents H and R?

represents OH or C(O)O_R’, reaction of a corresponding compound of

formula I wherein R' represents C,,, alkyl or C,; alkylphenyl, and R?

_represents OH or C(O)OR’, with a base;

(¢) for compounds of formula I wherein R? represents OC(O)R® and RS is
as defined in Claim 1, reaction of a corresponding compound of formula
I wherein R? represents OH, with a compound of formula IV,
R*C(0)-O-C(O)R® v
or a compound of formula V,
RSC(O)Hal v
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wherein Hal represents Cl or Br and, in both cases, R® is as defined in
Claim 1;
(f) for compounds of formula I in which R! represents H and R? represents
OC(O)RS, and R® is as defined in Claim 1, reaction of a corresponding
compound of formula V], :

| PlO(0)C-CH,-(R)Cgl-Aze-Pab-R? VI
wherein P' represents an acid labile ester protecting group and R?
represents OC(O)R®, wherein RS is as defined in Claim 1, with an acid;

_‘ (g) for compounds of formula I in which R! represents R?, R® represents
_ Cy.i0 alkyl or C, , alkylphenyl, and R? represents OH or C(O)OR’, and R’

is as defined in Claim 1 by a trans-esterification of a corresponding
compound of formula VII,

R™*0O(0)C-CH,~(R)Cgl-Aze-Pab-R? VII
wherein R represents a C,.,q alkyl or C,, alkylphenyl group other than
that being formed, or an alternative labile alkyl substituent and R? is as

defined in Claim 1.
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