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plasminogen activators, tissue-type plasminogen activator (t-PA) or urokinase-type

plasminogen activator (u-PA). Initial plasmin degradation of fibrin generates carboxy-

20  terminal lysine residues that serve as high affinity binding sites for plasminogen. Since
plasminogen bound to fibrin is much more readily activated to plasmin than free
plasminogen this mechanism provides a positive feedback regulation of fibrinolysis.

One of the endogenous inhibitors to fibrinolysis is carboxypeptidase U (CPU).
CPU is also‘known as plasma carboxypeptidase B, active thrombin activatable fibrinolysis

25  inhibitor (TAFIa), carboxypeptidase R and inducible carboxypeptidase activity. CPU is
formed during coagulation and fibrinolysis from its precursor prpCPU by the action of
proteolytic enzymes, such as thrombin, thrombin-thrombomodulin complex or plasmin,
CPU cleaves basic amino acids at the carboxy-terminal of fibrin fragments. The loss of
carboxy-terminal lysines and thereby of lysine binding sites for plasminogen then serves to

30  inhibit fibrinolysis. By inhibiting the loss of lysine binding sites for plasminogen and thus
increase the rate of plasmin formation, effective inhibitors of carboxypeptidase U are

expected to facilitate fibrinolysis.




expected to facilitate fibrinolysis. 12 DEC 2006 WD 03/106420
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reported as a carboxypeptidase Ninhibitor. Mre recently, this condouBEL 7005
has been shown to inhibit CPU, Hendriks, D. et at, Biochimca et Biophysica
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a carboxypeptidase Ninhibitor. 5 Mre recently, this conpoun as been
shown to inhibit CPU, Eaton, D. L., é al., The Journal of Biol ogical
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Thus, the present invention provides a compound of formula (I):

15
wherein;

R! is phenyl {optionally substituted by halogen, hydroxy, cyano, Cy.q alkyl (itself
optionally mono-substituted by cyano, hydroxy or phenyl), C14 alkoxy (itself optionally
substituted by tetrahydrofuranyl), CFs, OCFs, methylenedioxy, C(O)R?, S(O),R*, phenyl
20  (itself optionally substituted by halogen), phenoxy (itself optionally substituted by
halogen) or tetrahydrofuranyloxy}, naphthyl, pyridinyl, 1,2,3,4-tetrahydropyrimidin-2,4-
dione-yl (optionally substituted by C;.4 alkyl) or tetrahydrothienyl;
R? is aminopyridiny], amirmthiazolYl or 3-azabicyclo[3.2.1]octyl;
R? is hydroxy, Cy.4 alkoxy (itself optionally substituted by phenyl (itself optionally
25  substituted by halogen) or pyridinyl), NR’R® or an N-linked 5- or 6-membered heterocyclic
ring {unsubstituted or mono-substituted by hydroxy, oxo, C.4 alkyl (itself optionally
substituted by hydroxy or NHphenyl), CO2(C14 alkyl) or phenyl (itself optionally
substituted by halogen)};
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substituted by hydroxy or NHphenyl), C02(Cl4 al kyl) or phenyl (itself
optionally substituted by halogen)}; 12 DEC 2006 3 R4 is NR7R8 OnlfﬂEEZWB
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15  of the present invention, It should also be understood that all the diastereomeric forms
possible are within the scope of the invention.

The term Ci.s alkyl denotes a straight or branched alkyl group having 1 to 4 carbon
atoms in the chain. Examples of alkyl inciude methyl, ethyl, g—propyl, isg-propyl, a-butyl,
iso-butyl, @-butyl and tert-butyl.

20 The term C,_4 alkoxy denotes an alkyl-O-group, where alkyl is straight or branched
} ~ chain and examples include methoxy and ej:hoxy. | _ |
Halogen includes fluoro, chlord, bromo and iodo (but is, for example, fluoro or
chloro). .
An N-linked 5- 6r 6-membered heterocyclic ring is, for example, a pyrrolidinyl,
25 piperidiﬁyl or piperazinyl ring.

In one particula:f aspect the presenjc invention providesl a compound of formula (T}
wherein R' is phenyl {optionally substituted by halogen, hydroxy, cyano, C.4 alkyl (itself
optionally mono-substituted 'by cyano or hydroxy), C1_4 alkoxy, CFs, OCFs,
methylcnédibxy, C(O)NH_, S(0O),NH, or phenyl (itself optionally substituted by haloggn)},

30 pyridinyl or tetrahydrothienyl; R? is aminopyridinyl, aminothiazolyl or 3-
 azabicyclo[3.2.1]octyl; provided that when R? is G-mnopyﬁdﬁl-s-yl then R! is substituted



met hyl enedi oxy, C(O NH2, S(O) 2NH2 or phenyl (itself optionally substituted
by halogen) }, 30 pyridinyl or tetrahydrothienyl; R2 is am nopyridi £¥I ,

am not hi azolyl or 3- azabicyclo[3.2.1]octyl; provided that when R2 i DEC 2006
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pharmaceutically acceptable salt or solvate thereof, or a solvate of such a
salt. In another aspect the inventiort provides a conpound of formula (1)
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15  thydroxy, cyano, Ci.4 alkyl (mono-substifuted by cyano), CF; or methylenedioxy} or
tetrahydrothienyl.

Aminopyridinyl is, for example, 6-aminopyridin-3-yl. Aminothiazolyl is, for

example, 2-aminothiazol-5-yl. 3-Azabicyclo[3.2.1]octyl is, for example, 3-
azabicyclo[3.2.1]oct-8-yl.

20 In a further aspect the present invention provides a compound of formula (I)
wherein R? is aminopyridine (for example 6-aminopyridin-3-yl).

The compounds of the present invention can be prepared by adaptation of methods
described in the literature (for example WO 00/66557), or by using or adapting the
methods of Examples 1, 26 or 51 below. It will be appreciated that when adapting methods

25  ofthe literature or Examples 1, 26 or 51 functional groups of intermediate compounds may
need to be protected by protecting groups. The preparations of certain intermediates are
presented in Schemes 1 and 2.

For example a compound of formula (I) can be prepared by reacting a compound of

formmla (II):

R1/\/\‘/\R2 @

2 COR



presented in Schenes 1 and 2. For exanple a conmpound of formula (lI) can be
prepared by reacting a conpound of formula (I11): Rt R2 (11) 30 COZ& JEﬁ 0
E C 2006 WD 03/106420 PCT/ SE03/00970 5 wherein R is as defined abbddt&lllf
i ncludes a group that can be subsequently reacted to formthe group R, R*
i's a suitabM®qnemecti ng group (such as a Cl1_6 al kyl groupctgizmeganpl e
tart-butyl)) and R2 is as defined above or the am ne function of R2 can be
protected (for exanple by a art-but-o>§ycar bonyl group), with a thiol of
formula L-SH, 5 wherein L is a suitable protecting group (for exanple

4- met hoxybenzyl), in the greser_lce of a suitable catalyst (for exanple

sodi um hy#ereeR” 38 defiped akoyeron ficlidesh rame thatcgp be subwpruenthiyesgied et hy|

formam degmi &eggfuw EORQURsh] roleeﬁdggralp((gdclh)a's af@g.'rgal (f&2R* and,

optional I'y reacting the fgnctlo al group on Rl ( exanpl’e® R m ght include
an aci d lSamgplotast-tuid)) avd R’ heasclefimsdatiove ar thecamingfmctidnof & icambet 0 for m an ani de
in the presence -of cat al uch as HAT d, subsequ y renovi ng

t he protéct ‘ﬁ%fe(é 5 ‘Eplsﬁﬁéé@'@%ta’fs’??f%%ﬂﬁa“Pm* agE‘SL%@g ﬁ%ﬁ&H’ i s desirable
to prd eotheteicl hKieEs%uﬁtylﬁiﬁ Piéﬂecﬁﬁ@glbﬁllxﬂlfbﬁxﬁmpﬁﬁzlﬁfﬂl@?’bﬁlﬁl Z?!)Pﬁl:thsﬁitisdeﬁiﬂclﬂ*‘ v
protecting groups._for roxy incluqe tri ylsilyl or djarylal kyl- sily
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tri met hy g NLatnbthyl4BrhLAHANY $:BPYdoRPYInd JTSéaRNY@RS:hy! , benzyl oxynet hyl and
4- met hoxybenzyl . " Suitable protecting groups for carboxylate include ethyl,
tart-butyl and benzyl esters. Sui | e protecting groups for am no include
tart-butyl oxycarbonyl, 2,4,6-tringthoxybenzyl and benzyl oxycarbonyl. The
use of protecting groups 'R ot ectde G oups in Organic
Synthesis', third edition, TW Geehe & P.GM tz, Wley-Interscience
(1999). 20 The protective group may @DsR* be a polyner resin such as Wang
resin or a 2-chorotrityl chloride resin. The conpounds of the invention are
i nhi bi t oraad,@hticiailp eeaytepthe dagtoral gody o R (fhuegample R' might include an acid

10 group that can be coupled with an amino function to form an amide in the presence of a

(D
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catalyst (such as HATU)), and subsequently removing the protecting groups as necessary.

Functional groups which it is desirable to protect include hydroxy, carboxylate and
amino groups. Suitable protecting groups for hydroxy include trialkylsilyl or diarylalkyl-
silyl (for example tert-butyldimethylsilyl, tert-butyldiphenylsilyl or trimethylsilyl),

15  tetrahydropyranyl, methoxymethyl, benzyloxymethyl and 4-methoxybenzyl. Suitable
protecting groups for carboxylate include ethyl, tert-butyl and benzy! esters. Suitable
protecting groups for amino include tert-butyloxycarbonyl, 2,4,6-trimethoxybenzyl and
benzyloxycarbonyl. The use of protecting groups is described in Protective Groups in
Organic Synthesis', third edition, T.W. Greene & P.G.M. Wutz, Wiley-Interscience (1999).

20 The protective group may also be a polymer resin such as Wang resin or a 2-chorofrityl
chloride resin.

The compounds of the invention are inhibitors of carboxypeptidase U and are thus
expected to be useful in those conditions where inhibition of carboxypeptidase U is
beneficial, such as in the treatment or prophylaxis of thrombosis and hypercoagulability in

25 blood and tissues, atherosclerosis, adhesions, dermal scarring, cancer, fibrotic conditions,
inflammatory diseases and those conditions which benefit from maintaining or enhancing
bradykinin levels in the body of mammals, such as man.

In a further aspect of the invention a compound of formula (I), or a

pharmaceutically acceptable salt or solvate thereof, or a solvate of such a salt, is used in the



expected to be useful in those conditions where inhibition of
carboxypeptidase Uis beneficial, such as in the treatnent or proph¥51ﬁis
of thronmbosis and hypercoagulability in 25 blood and tissues, € 2006
at heroscl erosi s, adhesions, dermal scarring, cancer, fibrotic conditions,

I nf | anmat or WoeldBmweges and t hose conditions which benefit fPr EWI nt ai ni ng or
enhancing bradyidnin levels in the body of mammals, such & 110 a
further aspect of the invention a cofpound of formula (1), or a
pharmaceutically acceptable salt or solvate thereof, or a solvate of such a
salt, is used in the 12 DEC 2006 WO 03/106420 PCT/ SE03/00970 6 in the
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pul nonary embol ism arterial thronbosis 15 (for exanmple In nyocardi al
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50" Mor oo VPRV Hettriei of penaHs S Sps o BroAp e, w AL IReSE 1| 1y i n
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t hronbol ysis, percutaneous_trans-lumnal intervention (PTl) and coronary
bypass ope&irkeabgterial thegombosis) and systemic embolism usvally from the atrium during
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atrial fibrillation or from the left ventricle after transmural myocardial infarction.
The compounds of the invention are further indicated in the treatment of conditions
where there is an undesirable excess of proCPU/CPU.

20 Moreover, the compounds of the invention are expected to have utility in
prophylaxis of re-occlusion and restenosis (that is, thrombosis) after thrombolysis,
percutaneous trans-luminal intervention (PTI) and coronary bypass operations; the
prevention of re-thrombosis after microsurgery and vascular surgery in general.

Further indications include the therai)eutic and/or prophylactic treatment of

25  disseminated intravascular coagulation caused by bacteria, muitiple trauma, intoxication or
any other mechanism, fibrinolytic treatment when blood is in contact with foreign surfaces
in the body, such as vascular grafts, vascular stents, vascular catheters, mechanical and
biological prosthetic valves or any other medical device, and fibrinolytic treatment when
blood is in contact with medical devices outside the body, such as during cardiovascular

30  surgery using a heart-lung machine or in haemodialysis.



prevention of re-thronbosis after m crosurgery and vascul ar surgery in
general . Further indications include the therapeutic and/ or prophyl afzi cE
treatment of 25 dissenm nated intravascul ar coagul ati on caused by bac rq g,ZUDE
mul tiple trauma, intoxication or any other nechanism fibrinolytic

treat ment WEhOH06GEY is in contact with foreign surfaces peiskiobgdy, such
as vascul ar grafts, vascular stents, vascul ar catheters, nechanical and

bi ol ogi cal prosthetic valves or any dther nedical device, and fibrinolytic
treatment when blood is in contact with nedical devices outside the body,
such as during cardi ovascul ar 30 surgery using a heart-1ung nmachine or in
haenodi al ysi sFuriigrmgre; the eempaparloathoigsentiomars/expestddobavs il t her nore, the
conmpound | h Ok At sl i ' 4 hyl axi s of
ot hor oscitbylg of BHED A0 e SRR h falePla Mokl n phentd b BEARTY BXect "t o
or gan t r angpliandpiantation, fooexaspkrphad tramsplhtatioranspl ant ati on. The conpounds of
the invention are al so.expected.to have uti]i LN _Lphi.bitin 5 tunor

mat ur ati on and pFoy oRuds, oﬁ‘ﬁ]?e REFEgR EF ?dé? ﬁ@eg%ﬂﬁ)%waélhg?”t‘ﬁ’i“w RPention are
expected tiforhdteratidn dodipYogrébsioreat ment  of any condition in which fibrosis is
a contributing factor. Such fibgotic conditions jnclude_ cystic fibrosis,

pul nonary fi bMsrgogerythecquponyds ehihe piventionare grpestediopayswility ip tppliesaite  (COPD),

adul t 1 egphdadoaition iSWhER Abo¥s i TR ARIEhetof, SRELHMSEUL ALY SRLRSL 8
fibrotic 10°1ung di sease and fibrin deposits in the eye during opthalmc

sur gery. CYi ) I ic idiscasn eg elnorie ebsiusiv igegschave utility in
YHie fboossopiiarenasy fibrsic dis £ etvonie ebsiusiveculaenanyidisagst |

treat nen i Lon; | t?haﬁ t ' i y .Jused for the
treat neni(cgiDbrag@{e%%#rg?l Str'|lj§rgn§ ?‘gﬁné’r&la‘% ry S(}f @@fg@g&%gﬁ%@a@ﬁ%ﬁ arthritis,
endortét r ihogidseaserahd fibra tepoyitdio e cye dirdeapém]mipsargeysi s and at opi ¢
dermatitis. 1h, The. conpouynds of .the inventio re al.so.e cted.to have
Gty it AR SPORPUR ot s n Gttt P ubiade BB it HRERA St v e and
Par Ki ns oaglambiios A patiociar Bé idvbition M6 He ufddl fBf e dlegmeptd@pedvestidn@rhave utility
in treatnment of conditions known to, benefit from naintaining or enhancing

br adyki nilamaatery disegses,such asgsthmdy pdhritiscandermetriopis eilanapaary baWel na, heart

failure, dggésgpﬁggﬁésigwétgﬁgggﬁﬁﬁﬁg_enal 20 failure and organ failure. The
conpounds of the Invention nmay al so be conbi ned and/ or co-adnini stered

15 The compounds of the invention are also expected to have utility in treatment of

neurodegenecrative diseases such as Alzheimers and Parkinsons.

The compounds of the invention are also expected to have utility in treatment of
conditions known to benefit from maintaining or enhancing bradykinin levels. Such
conditions include hypertension, angina, heart failure, pulmonary hypertension, renal -

20  failure and organ failure.

The compounds of the invention may also be combined and/or co-administered
with any antithrombotic agent with a different mechanism of action, such as an
anticoagulant (for example a vitamin K. antagonist, an unfractionated or low molecular
weight heparin, a synthetic heparin fragment such as fondaparinux, a thrombin inhibitor, a

25  factor Xa inhibitor or other coagulation factor/enzyme inhibitor, a recombinant coagulation
factor such as a recombinant human activated protein C) or an antiplatelet agent (such as
acetylsalicylic acid, dipyridamole, ticlopidine, clopidogrel or other ADP-receptor [such as
a P2Y12 or P2Y 1] antagonist, a thromboxane receptor and/or synthetase inhibitor, a
fibrinogen receptor antagonist, a prostacyclin mimetic or a phosphodiesterase inhibitor).

30  The compounds of the invention may further be combined and/or coadministered with
thrombolytics such as tissue plasminogen activator (natural, recombinant or modified),

streptokinase, urokinase, prourokinase, anisoylated plasminogen-streptokinase activator



with any antithronbotic agent with a different nechani smof action, such as
an anticoagulant (for exanple a vitam n K antagoni st, an unfractionated or
| ow nol ecul ar wei ght heparin, a synthetic heparin fragnent such as 17 DEC 2006
fondaparinux, a thronmbin inhibitor, a 25 factor Xa inhibitor or other

coagul at i onwWmesr0ss2€nzyne i nhi bitor, a reconbi nant coagul ?é#@g" factor such
as a reconbi nant human activated protein C) or an antipla 35’89«=,7ﬂt (such
as acetylsalicylic acid, dipyridanolg, ticlopidine, clopidogrel or other
ADP-receptor [such as a P2Y12 or P2Yl] antagonist, a thromboxane receptor
and/ or synthetase inhibitor, a fibrinogen receptor antagonist, a

pL ost acycdomplem(ms%c:'),@nhinm f)ﬂmc)s:gnb@uﬁu_ \ @htsmtngjgm édﬁhétg:is;@ﬂ)the la&amhge ﬁorrpounds of
t he i nvention urt her. be conmbi ned and/ or, coadm ni stered wit

t hr onbol yHeRERenkeftirogibotic dissasesyinnarionizpmyocaedial yatarshion, 3 ¢ stroke @8 nant or
modi fi ed)massigt pRRloRIY BABSlsnt!l OKi nase, prour oki nase, ani soyl ated

pl asm nogen-sttept oki nase activator 7 7 DEC 2006 WO 03/106420

PCT/ SE03/ 0097 Fbgcompimpieo thenpamtpn skovidhave g agleoizity foyicardxypepitdasaidgen

o Y3 e AR5 o b oSSR S o ARG Rdhif e 1

em c stro massive pul nonary
enbol i smbelwe conpounds of the invention should have a selectivity for

car boxypepti dase. U.. .5 over r boxypepti dase N of >100: 1, for _exanple >1000: 1,
usi ng the assgge Hg_ﬁb@i“}go%%"t Og.gl?‘eo%?}/p?ﬁ‘g&siOgﬁFQﬁsf’rﬁé‘W@?‘i‘(@’c‘f’”ﬁﬁﬂﬁg conpounds of
t he presaBingithp\Retyldestribedine Dirk Frhtks, Sitdol Gehdes ARAMc 86 SdddeTlinidal Di rk
Hendri ks, Sinon Scharpe and Marc van_ Sande, inical  Chem stry,

31, 1936- 198BiyoBh) 936 HPMMEISSNARG WV apeDirkEdendrks, Spemp Scharbhar pe, 10
The Jur el 16t o BRAbEAN CHURTY L6Y, 15390 JPMTaokpo 41 (1994). Thus, the
present invention provides a conpound of fornula (1), or a pharnmaceutically
accept abl e sallThusg thegoésonttiaventen providesor compowidsefifermodla uohaa salt, as

e S e R Bbar s SRR, e presen

€s "t or mu or a
phar mac e Uisteffbfoye dufinedioahnbedindtdripyor sol vate thereof, or a solvate of such a
salt, as herej nbg{sﬁre def iﬂr;ed in the _nanuf@%t Lfllre of a nedi canent for use in
a B i

therapy. Int _re@ﬁ’ec&f & FESCR} ID¥entipn Py 'iB_H?e c_tfﬁé’_oF’QP‘!"Hd her apy"
i ncl udes sopk bAXpirmadéili @RS abdeplaBle hIEorSORBeithdted fSHaGBIvaRBF siich at he

contrary. The terns "therapeutic" and
salt, as hereinbefore defined in the manufacture of a medicament for use in therapy.

In the context of the present invention, the term "therapy" inclndes "prophylaxis”
unless thers are specific indications to the contrary. The terms "therapeutic” and
"therapeutically” should be understood accordingly.

20 The invention also provides a method of treating a condition where inhibition of
carboxypeptidase U is beneficial in a mammal suffering from, or at risk of, said condition,
which comprises administering to the mammal a therapeutically effective amount of a
compound of formula (I}, or a pharmaceutically acceptable salt or solvate thercof, ora
solvate of such a salt, as hereinbefore defined.

25 For the above-mentioned therapeutic uses the dosage administered will vary with

- the compound employed, the mode of administration, the treatment desired and the
disorder indicated.

The compounds of formula (I) and pharmaceutically acceptable salts, solvates or
solvates of salts thereof may be used on their own but will generally be administered in the

30 form of a pharmaceutical composition in which the formula (I) compound, salt, solvate or

solvate of salt (active ingredient) is in association with a pharmaceutically acceptable

adjuvant, diluent or carrier. Depending on the mode of administration, the pharmaceutical



"therapeutically" shoul d be understood accordingly. 20 The invention also
provides a nethod of treating a condition where inhibition of _

car boxypeptidase Uis beneficial in a manmal suffering from or at ril3K)EEf2006
said condition, which conprises admnistering to the mammal a

t her apeut i c¥Q P’¥sfecti ve anount of a conpound of fornmul dclrlskos/dibrod

phar maceutically acceptable salt or solvate thereof, or a solvate of such a
salt, as hereinbefore defined. 25 Fof the above-nentioned therapeutic uses

t he dosage adm nistered will vary with the conpound enpl oyed, the node of
adm ni stration, the treatnment desired and the disorder indicated. The

c onpounds§espositipnillaor expmples cospprisefer 9190 yow e pend by weighi sich 8| vat es or
sol vat es her ' ich b erally be
adm ni ot S0 6300 GO ol B UIRT i Fleh af i Tl Wb PRSI iy the
fornmul a @dijvecugrpben,a]l psakbtages blywaight beingbdsedbérstotal campdsitioact i ve i ngredi ent)

is in associatjon with a.phar eutically acceptable adjuvant, .diluent or
i or Dopakbi Merent iy tn e biokioR 4 P aEe Al bRt FabrinE o 1 2 bec
2006 5WOz Qampéifd 40 fonlla S50 aBarAhcuticRIBNRAEtAbieDRa LW bdlvaté DleredR @pRl €, conpri se
fromO.05 to 99 %v (per cent. by weight), such as, fromO0.05 to 80 %w, for
exanpl e F9W%F of spoh ¢ gplty o5 hygpinbefong defincd, i gssociatipn withspphagmacsptically: j ve

i ngr edi eRleep@blk 2BGYMEAAGR O Qe ght being based on total conposition. The
present invention thus also provides a pharmaceutical conmposition conprising

5 a conpound Bhe ihgamtion Burthen provides:s grpeessiat the prepatation efrphstradsewtioshl t  or

sol vate V.Gt - i . Sal N&'s Pﬁ)e defined, in
associ at %@ﬁﬁo\%\n&{oﬁ ogﬁlﬁ ar ﬁrtgacne‘glﬁl?%%l?p;ﬁgalcnce“%t%aqtgfﬂgggn ] U\fgn ,a@ﬁpﬁ%nt or

car r iler . pHdrmaceaotieatllyiaceepfabletshle or yivate thersofporprsolveief fwwh atshk, asr epar ati on of a
pharmaceuytical . c sitjon.of the inventi i%} rises. mxing a
corrpoundﬁ‘fﬁams%ff)%ﬂgﬁg% Wthalph%{maﬁ‘%ﬁ@raﬁﬁe@ég@iag@lv "ﬁg‘ggtd)ttﬁﬁflér'sal t or

sol vat e t her efso iffudsd BGhy Riventidh afeliviiveéflcompsuri befotRek ) &vifaf i ned, with
a pharmaceutjcally acceptabl e adjuvant, diluent or carrier._ Al so included

in the | AYeths Hplogicd Tarctioy gf comnoupgs of Hpyla{Hssugh o BPAlES Rredruggaeh  have the
bi ol ogi c i f 5 rugs. Prodrugs
e o B AR b oS WAl O

[ (et Abxycabtrytighdidscy] met hyl esters of 15 carboxylic acids.

The following Examples illustrate the invention.

EXAMPLES

General Experimental Procedures

20 Mass spectra were recorded on a VG Platform II or a Micromass ZQ mass
spectrometer equipped with an electrospray interface (LC-MS). High resolution mass
spectra were recorded on a Micromass LCT mass spectrometer equipped with an
electrospray interface (LC-HRMS). 'H NMR measurements were performed on Varian
UNITY plus 400, 500 and 600 spectrometers, operating at q frequencies of 400, 500 and

25 600 MHz respectively. NMR spectra were recorded in DMSO, D,0, CDs;CN or mixtures
thereof. Chemical shifts are given in ppm with the solvent as internal standard.
Chromatography separations were performed using Merck Silica gel 60 (0.063-0.200 mm).
The compounds named below were named using ACD/Name version 6.06/ 11 JTune 2002

available from advanced chemistry development inc., Canada.



The follow ng Exanples illustrate the invention. EXAMPLES Gener al
Experimental Procedures 20 Mass spectra were recorded on a VG Platform Il or
a Mcromass ZQ nmass spectroneter equipped with an el ectrospray intef Zdf€ 2005
(LC-M5). High resolution mass spectra were recorded on a M cromass LCT nass
spectronmet eweopuopped Wwith an el ectrospray interface (LC Ié%é@j %ﬁ NVR
nmeasurenments were perforned on Varian UNTY plus 400, 506 Gloivhe
spectroneters, operating at 1H frequdfci es of 400, 500 and 25 600 MHz
respectively. NVWR spectra were recorded in DMSO, D20, CD3CN or m xtures

t hereof. Chemi cal shifts are given in ppmwth the solvent as internal
standard. Chromat ography separations were perforned using Merck Silica gel
60 (0.063-0.200 nm. The conpounds naned bel ow were naned usi ng ACD/ Nane
version 6.061 11 June 2002 avail ¥AMELE advanced chenistry devel opnent

i nc., Canad 3/ 106420 SED3 LE 1 Thi
Beaml 6 111 o LPAEEETFIA AN EEa ProBReaen o 2 {{ BURP YUY PO O ot iyl | - -
(1,1'-bi qb@mibheﬁynd 3:1?-3 H&tHAHARAE aglgi ¢ acid 5 (a)

3-(1,1 B|p en )propanal To a solution of 3-iodo-1,1"-biphenyl (0.964
g, 3. 44 raxdsl disenaalnunoni um chl oride (0.956g, 3.44 mmol) in dry

DVE (3 L) wasy addeq | di

hydr(()genc;r\tl)\,g?l‘a?ggﬁﬁjcr%f?y%do@ lcgﬁ}ﬂé @ﬁékdjm‘#mﬁo%)gmun(l I) de![ ;':ne (31 nmg,

0. 14 mmolttyabatybmnioaium sitlonide (0A56% Biddmedolhin drp DMK (érrpb)rwmsmddeclﬂlyl or 18 h. The
ti ] diJ uted with EtQA ial filt d

o 1 ( co (e Rl R, 36 Pt B RidiOamiabBl 2R B SR el 4§ 20 ( nazSon)

apd c ](c)nq)emh dilﬁ.ﬁ(ﬁg acetdta@h ) ﬂdﬂmdb,&ﬁﬁme(rﬂﬂﬁmeavdsl teifred frbyth tei‘qiek’aﬂre et hoer

? b)l ) 130 t tfgﬁ]t{)]e%? {%gci:l ave 3 é;ap.s téen 81.&1? r&zvn%j'{Et%A% 3218 Eh%%gpc? mat(e191a16f8tere% 83%. 15

6- [ (tert -datycens %@m&&mmﬁm&lﬂwﬁeﬁm&hnﬁegr%e&mﬁsm%nsnoate A sol ution
of tert-butyl @é tert - but oxycar bonyl ) am noL i n-"3- - 2-

(di et hoxFERAEBIEH §1a§tp¢ papteeraphy (hewagiey:-buyl gpthy] 1=1)4|1}10ﬂth9rem@(4 nL) was
added t 0 gye 3.(1,1%biphenyl-3-yl)propanal (0.601 g, 83%).

15 i tert-butoxycarbonylamino
vl}methylpent-2-enoate
A solution of tert-butyt 3-{6-[(tert-butoxycarbonyl)amino]pyridin-3~yl}-2-
(diethoxyphosphoryl)propanoate (1.058 g, 2.31 mmol) in dry THF (4 mL) was addedto a
solution of sodium hydride (0.111 g, 60% in mineral oil, 2,77 mmol) in dry THF (3 mL) at
20 0°C and the mixfure was stirred at 0 °C for 60 min. To this mixture a solution of 3-(1,1'-
biphenyl-3-yi)propanal (0.582 g, 2.77 mmol) in dry THF (3 mL) was added, and the

reaction mixture was allowed to attain room temperature over 22 h. EtOAc was then

added, and the organic phase was washed with saturated aqueous NH4Cl and water, dried

(NazS8Q4) and concentrated. Flash chromatography (toluene/EtOAc, 15:1) of the residue
25  gave feri-butyl 5-(1,1-biphenyl-3-yi)-2-({6-[(tert-butoxycarbonyl)amino]pyridin-3-

yl}methyl)pent-2-enoate (1.105 g, 93%) as a mixture of E/Z-isomers.

(c) tert-Butyl 5-(1,1'-biphenyl-3-y1)-2-({6-[(tert-butoxycarbonyllaminolpyridin-3-

1}methyl)-3-[(4-methoxybenzyl)thiolpentanoate
30 A solution of 4-methoxy-o-toluenethiol (0.58 mL, 4.17 mmol) in dry, degassed
DMF (2 mL) was treated at room temperature with a catalytic amount of sodium hydride




solution of sodium hydride (0.111 g, 60%in mneral oil, 2.77 nmol) in dry
THE (3 nL) at 20 0 C and the m xture was stirred at 0 C for 60 m n. Tm?iﬁ
m xture a solution of 3-(1,1' - biphenyl-3-yl)propanal (0.582 g, 2. 771 )2 06
indry THE (3 nL) was added, and the reaction mxture was allowed to attain
room t enper X@PE0er 22 h. Et OAc was then added, and th@cq);sg@ryo(gophase was
washed with saturated agqueous NH4ACl and water, dr| ed (Na2SO4) an
concentrated. Flash chromat ography (tlél uene/ Et OQAc, 15:1) of the residue 25
gave tert butyI

§| }ﬁet1 hy B I%IQ“@MY}L%) %’ﬁe‘i’ggb%g Bﬁu@mﬁ%é %%:ﬁbﬁgﬁ)@%énﬁ T%}Eﬁ Iégﬁlner s. (c)

t ent - But Yherpintdxycarbonyl aminolpyridin-3-yljmethyDpent-2-enoate (1.073 g, 2.08 1) in
1' - bi phe}r[lg/l 3- yy) 2- Y) (te ]pyn_ but o}xycayr)go%y a%er(lol p5’(rg| dlrfl’lm%-) vl

} et hyl ) A% P¢gasse ¥ y&f;er AY blaifenmémaéurs theaegnbion misfyreofas
4- et hox)ﬁﬂ@t % @iﬂf%ﬂ%{‘éﬁ& wz(sﬂ?é\%nﬁ”wa%eﬁ&l}e% gﬁ%% ’B}[e o'?ga%icyla e?%g e&j DME (2 i)

was treate room erature w anou sBdi um hydri de 12
DEC 2606 (NhQ&)QSéthﬁﬁﬂ&dPﬁE/sﬁlﬁ@&b@&%@h chtdmétﬁ%hﬂhﬁptmﬁmA@Bﬂ)andf ol | owed by

?(tsce)lr'tjtib Of i&%%l@ﬁ%lﬁl‘%&%15}#‘9’&?@3‘%@%&'}1 ')zééé (-?éft'enoate (1.073 g, 2.08

ol ) i N bu@ktertBRg @%flrﬂaéthyéﬁ fm&@oﬂ}béﬁzyl)&ﬂi]%éﬂ?iﬁﬁé@tﬁle the

reaction mxture was g uted wth c and washed h water three tines.
The or garS»%O/P)ayer was dried 5 (Na2SO4), concentrated, and subjected to flash
chromat ography (heptan/EtOAc, 3:1 and toluene/EtOAc 12:1) to give
tert-butyl 5- (1 1 b| phenyl 3- yI) 2- ({6 [(tert-

but oX9caldar i g :
e (1.251 g, . .

2-[(6- Ami nonvri ﬁutﬁl% @d% H@Pﬁr\l)’l T %)%5{515(’”6"b&F?"H‘I‘?F‘?%YW?’Pﬁ?]-PPFE‘F%Qpt onent anoi ¢
aci d tewtlnBthyl))3-[(4-methoxybenzyl)thio]pentanoate (0.669 g, 1.00 nunol) was dlssolvedm

5-(1,1 -bi 2- tert-but rhon anm no di

yl } et hylt‘}éﬁé’%ﬁ]{%(ﬁﬁﬁ%%ﬁ&é&%‘i %‘?F‘Eﬂ%@r{géﬁg@r @g?%"%’@@ ]h%}{?f{)‘ |) was

di ssol vedgitg} 3hlahd &Eﬂ!&rﬁ:’eﬁ@dﬁ&i Pﬁnﬂe'iu&l-éftﬁ@fésﬁﬁé by té%r@éﬁﬂ{abé?}m dcg6.0 ).
The sol ution was heated to 60 h and then concentrated. Purification

of tHé reslmndingy gr@b@ﬁé@%‘b]%&’eﬂﬂ-ﬁ@t@ (n(ﬁ% aqovoMeeN, containingr0. li%adi ent  40% *
100% of YO e Y0 AAHER'E: MRG0 ALDL o Bd 30 L drbiBRAGR | € aci ) gave
uor oace

the title ereo I'C ‘conpoun I'C sa (0.342g, 68%
after fr ¢exRgdid§b)mdier frecze-drying.

"H NMR (400 MHz, CD;CN/D;0): § 7.70 (dd, J = 2.1, 9.2 Hz, 0.5H), 7.66 (dd, J=2.1,

9.2 Hz, 0.5 Hz), 7.61-7.58 (m, 2H), 7.53-7.51 (m, 1H), 7.46-7.41 (m, 4H), 7.38-7.32 (m,
20 2H),7.22-7.16 (m, 1H), 6.88 (d,J = 9.1 Hz, 0.5H), 6.84 (d, /= 9.1 Hz, 0.5H), 3.10-2.74

(m, 6H) ,2.17-2.04 (m, 1H),1.91-1.78 (m, 1H). *C NMR (101 MHz, CD3;CN/D,0): &

175.3, 174.9, 153.0, 146.0, 145.8, 142.3, 141.1,140.9, 134.0, 133.9, 129.4, 129.2, 127.9,

127.9,127.8,127.3, 127.2, 127.1, 1249, 124.8, 124.4, 124.1, 113.9, 113.8, 53.6, 53.0,

41.3,40.5,37.9, 33.1, 33.0, 31.2, 30.3. HRMS (ESI) calculated for C23H,sN20,8 393.1637
25  (M+H)*, found 393.1650.

nercaptopehtancig bdid hi o] pent anoat

EXAMPLE 2
2-[(6-Aminopyridin-3-yl)methyl]-3-mercapto-5-(1-naphthyl)pentanoic acid was
synthesised according to the procedure for Example 1.
30 'HNMR (400 MHz, CDCls): 5 8.14-8.10 (d, 1H), 7.93-7.89 (d, 1H), 7.80-7.54 (m, 1H),
7.67-7.35 (m, 6H), 6.83-6.77 (m, 1H), 3.52-3.35(m, 1H), 3.22-3.12 (m, 2H), 2.90-2.80 (m,



| HNMR (400 MHz, CD3CN/ DzO): 8 7.70 (dd, J= 2.1, 9.2 Hz, 0.511), 7.66 (dd, J=
2.1, 9.2 Hz, 0.5 Hz), 7.61-7.58 (m 2H), 7.53-7.51 (m 111), 7.46-7, %DE%
411), 7.38-7.32 (m 20 211), 7.22-7.16 (m 111), 6.88 (d, J= 9.1 Hz1 Bﬂﬂﬁ
6.84 (d, J= 9.1 Hz, 0.511), 3.10-2.74 (m 611) ,2.17-2.04 (m 111),1.91-1.78
(m IM 13CY@R/0482 MHz, CD3CN/ D20): S 175.3,174.9, 1530y s%&gmg),f 145 8,
142.3,141.1,140.9, 134.0,133.9,129.4, 129.2,127.9, 127.9, 12 27

127.2, 127.1, 124.9, 124.8,124.4, 12421 113.9, 113.8, 53.6, 53.0,

41. 3,40.5, 37.9, 33.1, 33.0, 31.2, 30.3. HI\/S (ESI) calculated for
C23H25N202S 393. 1637 _25 H_} f ound. 393, 1650. EXAVP

2-[ (6- Am%ﬁ P12 r{HBlW)zﬂéﬁ'h§ im,él‘aeﬁ%@@-c@liﬂﬁtﬁ%Fﬂﬂﬁnﬂm&%ﬁnm c acid was
synt hesi il ocedure for Exanple 1. 30 IH NVR (400 MHz,
CDC13) - Fog 1804 %ﬁﬂlﬁq P1005-7 89 (d, 1), 7.80-7.54 (m 111),
7.67-7.35 (m 6H), 6.83-6. 77 (m 111), 3.52-3.35(m 111), 3.22-3.12 (m

211), 2.90-2.80 (m 12 DEC 2006 / 420 PCT/ SE03/ 00970 12
311),2.25-2.13 (m 111), 2.05-1.8%). HRVS (ESI) cal cul ated for

22[1I(—I§3|;|\2028 3-@(6‘ A:ﬂgﬂpfr&dih-ﬂd}d)nieﬂgﬂcﬁ @Gﬂyaﬂxﬁﬁﬁnylﬁ?%ﬁgdaﬁoﬁmﬁamic acid was g

m no t - -cyanopnen nmer capt opent anoi ¢ aci
was synth acggg]aéﬁc;%qr ce‘hWSf‘é‘l‘%@éﬂ rlg fo?/ Exanpl e 1p ﬂ NMR (400 MHz,
CD3CN D20y ( MEdCDJCN@} (?% 59/7% (HEJ=@ 23@13)Hz 65?1? 'Kﬂﬂ%idJﬁ 2,93 9.3 Hz,
0.511), 758 (m 8 (d”"3= 9.3 He,
0.51), ZPQQOSE) 8@8 7!140(2!],15)?1), (’29(8@1,2 91 I@mﬁﬂﬂa@% @,129231@@0(5&9 Zﬁ%) 1.88-1.74

75 5, 1728 s A B I 2 P0G 1 zen 1, 5 130 5 1305,

129. 8,01 24 CINNRA(101 MHA Ob;CNIZ; § 163, 974.9,1153 6, 1462, 845.85248.1, 180, 1, 40. 2,
?K,,,rﬁ) +32+1§%@3g3213%)§3ﬁ3q§0@%¢{"“54555" P10%3) 5%, f1?3 o1 AE %3, 342.1276
5-[ 3- (AmignacrRanyl 3pheny, bt 2; :{o(ﬁmmwméamd%ﬁcmomﬁemmme

mer capt open a,pm c acid was sy nt hesi sed  accor di ng to the procedure for
Exanpl e IMHER afauinéd4242%om 3- |odo N-(2, 4, 6-trimet hoxybenzyl )benzam de.
3-io0do-N- (2,4, 6-

15 EXAMPLE 4
5-[3-(Aminocarbonyl)phenyl]-2-[(6-aminopyridin-3-yD)methyl]-3-

mercaptopentanoic acid was synthesised according to the procedure for Example 1, starting
from 3-iodo-N-(2,4,6-trimethoxybenzyl)benzamide, 3-iodo-N-(2,4,6-
trimethoxybenzyl)benzamide was synthesised from 3-iodobenzoic acid using standard

20  procedures.
"H NMR (400 MHz, CD:CN/D,0): 8 7.72-7.67 (m, 1H), 7.65-7.61 (m, 2H), 7.52-7.49 (m,
1H), 7.42-7.35 (m, 2H), 6.89 (d, /= 9.3 Hz, 0.7H), 6.85 (d, /= 9.1 Hz, 0.3H), 3.00-2.87
(m, 2H), 2.81-2.72 (m, 4H), 2.13-2,00 I(m, 1H), 1.90-1.86 (m, 1H).
B¢ NMR (101 MHz, CD;CN/D:O): 8 175.7, 175.1, 171.5, 161.7, 161.4, 153.0, 146.0,

25 145.8,142.1,142.0, 133.9,133.4,132.7,129.1, 127.8, 127.7, 125.5, 124.3, 124.b, 114.0,
113.9, 53.7, 52.6, 41.0, 39.9, 37.7, 37.6, 32.8, 32.7, 31.0, 30.4. HRMS (ESI) calcd for
C1sH22N303S 360.1382 (M+H)", found 360.1378.

EXAMPLE 5
30 2-[(6-Aminopyridin-3-yl)methyl]-5-[ 2-flucro-4-(trifluoromethyl)phenyl]-3-

mercaptopentanoic acid was synthesised according to the procedure for Example 1.



tri met hoxybenzyl ) benzam de was synt hesi sed from 3-i odobenzoi c acid using
standard 20 procedures. 'H NMR (400 MHz, CD3CN/ D20): 8 7.72-7.67 (m 1lel.}ﬁ 0
7.65-7.61 (m 211), 7.52-7.49 (m 111), 7.42-7.35 (m 211), 6.89 (d, [:32%5
Hz, 0.711), 6.85 (d, J= 9.1 Hz, 0.311), 3.00-2.87 (m 211), 2.81-2.72 (m
411), 2.13-N@B/1PeR201), 1.90-1.86 (m 111). 13C NWVR (101 Wrgsg D20) :
5175.7, 175.1,171.5,161.7, 161.4, 153.0,146.0, 25 145.8,142.1, 142.0,

133.9, 133.4,132.7, 129.1, 127.8, 12137, 125.5,124.3,124.0, 114.0, 113.9,
53.7, 52.6, 41.0, 39.9, 37.7, 376 32.8, 32.7, 31.0, 30.4. HRVS (ESI) calcd
for CL8H22N303S 360. 1381@4 H) +, found 360.1378. EXAMPLE 5 30

2- [ (6- Am 1 OPR (40 MHzy CD1EN/BY0): 3. 75971 (o A B),4-36: (i f + U 6P 48 AT B¥eny | | - 3-

D nap o CRENE 6 8L fa, 350 Y001 BB SRE R  BR b I B ORNR {400 Mz,
CD3CN DZG’)CNmammmCmCNmz@)z,a 7715561148, 1820, B1Y, 139914,)153.0, M6:0(. 35 (m 3H),
6.91 (d, J— 9. | rg 3.04-2.915m 111}, 2.88-2.74 gm 411). 13C NMWR
(101 Mzl %ﬁééﬂpmﬁ)z 133.0, 129.9, 124.2,124.0, 1214, 114.0,113.9, 112.8, 112.6, 53.8,

115 35158 AT e0a08 bt s S0 pNS 35BN R SRS, 10 8, 10

53.0, 41463. 11413(81+I'BJ6f®;nd3®321331 2, 30.6, 26.5. HRM5S (ESI) calcd for

C, 8H, 9F4AN202S 403. 1103 (Ml -1) +, found 403.1137. EXAMPLE 6

2-[ (6- Ami nopyri di n-3-yl ) met hyl ] -5-(3-chl orophenyl ) - 3- mer capt opent anoi ¢ aci d
10 was synt hesi sed according to twure for Exanple 1. 1H NWMR (500

MHz, CD3CN D2 7.75. (d 1), .7 56.(d,, 0.511),
7.54 (d, 0.5 %(f ‘g?mW‘ﬁg‘Tg )meaxéfyﬁ céz"é"é’ql D- %@i"%%’f"l’%nfﬁ?lcg%}d 0. 5113,
3 02-16 6?@5%}%ﬁ;ﬁga;:@or@ﬁrgt@ﬂ:@@rcfcmurelfeﬂixaxﬂplgﬁ 1.74 (m 111). M5 (ES)) 351.1

2 [ ( 6- Am I B4R (W0AEz G+ Ry Q) 0 5.76 (43 058D th @Ld-5 By 56. @, e apt opent anoi ¢

e A g e e e L L S S
g gél)z 620?9:11(11261), 1.88)1, 74607 THE MSO(HST 33 11M+H57.88(s, 2H), 3.0-2.70 (m 5H),
. -Z. m

15 - EXAMPLE 7
2-[(6-Aminopyridin-3-yl)methyl]-5-(1,3-benzodioxol-5-yl)-3-mercaptopentanoic
acid was synthesised according to the procedure for Example 1.
"H NMR (400 MHz, CDsCN/D,0): § 7.72(dd, 1H), 7.69 (d, 0.5H), 7.55 (s, 0.5H), 7.53 (s,
0.5H), 6.89 (m, 1H), 6.77-6.60 (m, 3H), 5.88(s, 2H), 3.0-2.70 (m, 5H), 2.58-2.68 (m,IIH),
20 1.92-2.08 (m, 1H), 1.69-1.81{m, 1H). HRMS (ESI) calculated for C;gHoN204S 361.1222
(M+H)", found 361.1236.

EXAMPLE 8
2—[(6—Aminopyridin—3-yl)methyl]—3-mercapto-5~pyridin-2—ylpentan0ib acid was
25  synthesised according to the procedure for Example 1, starting from 3-pyridin-2-
ylpropanal.
'H NMR (600 MHz, D,0) & ppm 1.90-2.37 (m, 2 H), 2.70-2.98 (m, 3 H), 3.05-3.11 {m, 1
H), 3.12-3.24 (m, 1 H), 3.32-3.41 (m, 1 H), 6.89 (d, 1 H), 7.57 (s, 1 H), 7.75 (dd, 1 H),
7.80-7.85 (m, 1 H), 7.88 (d, 1 H), 8.39-8.46 (m, 1 H), 8.54-8.60 (m, 1 H).
30 MS (ESI) 318.2 (M+H)".



20 1.92-2.08 (m 111), 1.69-1.81(m 111). HRMS (ESI) cal cul ated for
C18H20ON204S 361. 1222 (M+H)', found 361.1236. EXAMPLE 8 :

2-[ (6- Ami nopyri di n-3-yl) et hyI] 3- mer capt o- 5- pyrl di n- 2-yl pent anoi c adild blali0t
25 synthesi sed according to the procedure for Exanple 1, starting from

3- pyri di n- 2-WQPHH6#Enal . 1H NVR (600 MHz, D20) 5 ppm 1. 90- %"g@b

2.70-2.98 (m 3 H), 305311(m1|—|)312324(m1|fl§ @41(m|
H, 6.89 (d, 1 H, 7.57 (s, 1 H, 7.1 (dd, | H, 7.80-7.8 (m 111), 7.88
(d, I H, 8.39-8.46 (m 111), 8.54-8.60 (m 1 H. 30 M5 (ESI) 318.2 (Ml 1)+.
12 DEC 2006 WD 03/106420 PCT/ SE03/ 00970 14 EXAMPLE 9

2-[ (6- Ami nopyri di n-3-yl) met hyl | - EEXAMPAE:SD- 5- ( 3, 4, 5-tri met hoxyphenyl ) pent ano

(500 Wi - COBERFRpRRAEE MR o S I3RS Bl Aetaaly ™55 o

2. 70 (m adithvas SmitBsiRedBito¢nting dd-fhe pRicOdir¢ for ERarhply 1. 2. 88-3. 02 (m O. 5H) 3. 65

0 51) ' BT (0aEE LN o f1- 8% k. EBEpit0 b s 61 ) “a07. 2

( M+ W EMb/EﬂaEl@Oz#@ .2.87 (m, 4H),2 90 (d, 0.5H), 2.88-3.02 (m 0. 5H), 3, 65 (s, 3}%){3 75 (s,

2-[ (6- Am nopyr i }) -mer capt o- 5- pyti di n- 3- anol ¢ aci d was

synt hesi 8€} 35(5&%)5@1)@% G, lf@eﬁﬁ (ﬂeéﬂhtﬁsﬁf@rﬂ -'Ei)aﬁrﬁ? €. 0, 5Hs)t 'éﬁl {dgH).r om

1y o0 0555778 L RRTE e T T e 8 05 (m 41-1). 3. 07. 3. 18

m lH) 6.90 (d, 1H), 7.56 (s, IH), 7.73-7.76 (m 15 111), 7.91-7.95 (m
, 8.40-8.44 (m 111), 8.55-8. . M5 (ESI) 318.2 (MrH)+. EXAVPLE
X (" 111) Sli2t) e (ES) 3182 (e

(
1
1
2- [ (@9 Ani nopyz-{(6i Ainidoyykidites-HnkthSH [3dméreatad 8 i 13) leadidWpdscapt opent anoi
C
(
7

20 acid was synt he5| sed accordi n%Ito t he proce ure for Exanple 1. 'H NWMR
500 MHz syngosiend doperylingde the gepegdire fpr Gxguple 1 ggartipgyfrom 3sppridin-3 g1 (4, 0. 5H),

. 80 yipropanal.
'H NMR (600 Mz, CDsCN/D;0) & ppm 1.78-1.90 (m, 1H), 2.03-2.19 (m, 1H), 2.71-2.78
(m, TH), 2.78-3.02 (m, 4H), 3.07-3.18 (m, 1H), 6.90 (d, 1H), 7.56 (s, LH), 7.73-7.76 (m,
15 1H), 7.91-7.95 (m, 1H), 8.40-8.44 (m, 1H), 8.55-8.59 (m, 2H).
MS (ESI) 318.2 (M+H)".

EXAMPLE 11
2-[(6-Aminopyridin-3-yl)methyl]-5-[4-(cyanomethyl)phenyl]-3-mercaptopentanoic
20  acid was synthesised according to the procedure for Example 1.
'H NMR (500 MHz, CDsCN/D;0): 8 7.99(dd, 0.5H), 7.96 (dd, 0.5H), 7.81 (d, 0.5H), 7.80
(d, 0.5H), 7.56-7.46 (m, 4H), 7.17 (d, 0.5H), 7.15 (d, 0.5H), 4.11 (s, 2H), 3.26-2.97 (m,
6H), 2.40-2.25 (m, 1H), 2.17-2.02 (m, 1H). MS (ESI) 356.2 (M+H)".

25 EXAMPLE 12
2-[(6-Aminopyridin-3-yl)methyl}-5-(2-hydroxyphenyl)-3-mercaptopentanoic acid
was synthesised according to the procedure for Example 1, starting from 1-iodo-2-[(4-
methoxybenzyl)oxy]benzene. 1-iodo-2-[(4-methoxybenzyl)oxy]benzene was synthesised
from 2-iodophenol using standard procedures.
30 'HNMR (500 MHz, 90% CD;CN/D;0) & ppm 1.72-1.87 (m, 1 H), 2.00-2.15 (m, 1 H),
2.60-2.75 (m, 1 H), 2.77-2.94 (m, 4.6 H), 3,06-3.11 (m, 0.4 H), 6.75-6.81 (m, 2 H), 6.90-



(d, 0.5H), 7.56-7.46 (m 4H), 7.17 (d, 0.511), 7.15 (d, 0.5H), 4.11 (s,

211), 3.26-2.97 (m 6H), 2.40-2.25 (m 11), 2.17-2.02 (m IH). M (ETSQBEEZUHE

356.2 (M+H) +. 25 EXAMPLE 12

2-[ (6- Ami nopyri di n-3-yl ) met hyl ] - 5- (2- hydr oxyphenyl ) - 3- mer capt opent anoi ¢ aci d

was synt hesiV@o/wes20r ding to the procedure for Exanple 1, P'Etr%%&#d&%ofrom

1-iodo-2-[(4- nethoxybenzyl)oxy]benzene.

1-iodo-2-[ (4- net hoxybenzyl ) oxy] benzed& was synt hesi sed from 2-i odophenol

usi ng standard procedures. 30 'H NVR (500 MHZ, 90% CD3CN D20) 8 ppm

172187(m | H, 2.00-2.15 (m 1 H, 2.60-2.75 (m | H, 2.77-2.94 (m

4.6 H), 8.98¢n31H)]7.08R7.10.(th, BIH), 6.56%d,6.4634), (157 (&, 04 H), 6.75@dd, 06 BEC. 72006 WD

03/10642 / 494(m 114), 7.02-7.13 (m 2 H, 7.56 (d, 0.6
7. 57?‘1‘156:166%9%&&%3%}?%% , 7.77 (dd, 0.4 M M5 (ESI) 333.2

(M+H)+ EXAVPLE 13 5

2-[(6- Am nopyridi n-3-yl)nmethyl]-5-[4-(am nosul fonyl) phenyl] - 3-

mer capt opent anoi ¢ acid was synth L ording to the procedure for

Exanmpke 1, I
4- |od'kc') N—(2 42"‘[5(5#}‘9111 éhoxybgﬂ Wﬂen@1 %elsnt? ulgoﬁgzﬁhgnyl]4 i odo-N-(2, 4, 6-
trimet howmapmmn)@ewmﬁe@slsmh@smdecommgtymem@eémﬂ forrExample 1, starting

4-i f)dgg Wﬁé%s%dﬁ%&p&y%b :ﬁmﬂi &%genfﬁgtien%r%ﬁ@ﬁgﬁarﬁﬂg%g&%w & 18 H)H Nl\/2R (720(2) 88

(m 4 H) m:ﬂet&&yﬁexﬂ?l)lﬁmenasmﬁmﬁmemg ghnti@siSedfom 6-iSBbékenduboryl, 7. 40 (d, |

142 0.5 7.58 (d. 0.5 H), 7.72-7.81 3 M M
(ESI) 398‘ﬂ§n%wﬂ?ﬁfﬁ%@m§@% 25 ( g (m
2- [ (@0 Am eyt {sbovEz, %M@lbmﬁ/bzé) Bpa AP0 92 (hfH @Btmmnlsmﬁi HRRnt anoi ¢ aci d

was synt hesi sed accor din procedure for 500 MHz,

75% CD3CRI76288 (8. Apth A90Fgﬂ1 (1852 I;Ibnﬁ 92 (#)0.5 mwzd,ﬂ%m’? 40 (41 H), 27 @1 2.72 (m

15 v CEEHR ?‘3}52%(38%3?32357%%%%20%&%%?9%?@* Pi2’(a, 0k

H),715(d 0.5 H, 20 7.56 (s, 0.5 H, 7.58 (s, 0.5 772778(m1M

M5 (ESI) 347.2 (MrH) +. EXAMPLE

2-[ (6- Ami nopyridin-3-yl)methyl]- m;%xyphenyl ) - 3- ner capt opent anoi ¢ aci d
15 2-[(6-Aminopyridin-3-yl)methyl]-3-mercapto-5-(4-methoxyphenyl)pentanoic acid

was synthesised accofding to the procedure for Example 1.

H NMR (500 MHz, 75% CD3;CN/D;0) & ppm 1.73-1.85 (m, 1 H), 1.99-2.11 (m, 1 H),

2.61-2.72 (m, 1 H), 2.75-2.95 (m, 4.5 H), 2.98-3.04 (m, 0.5 H), 3.75 (s, 1.5 H), 3.76 (5, 1.5

H), 6.82-6.88 (m, 2 H), 6.92 (d, 0.5 H), 6.93 (d, 0.5 H), 7.12(d, 0.5 H), 7.15 (d, 0.5 H),
20 7.56 (s, 0.5 H), 7.58 (s, 0.5 ), 7.72-7.78 (m, 1 H). MS (ESI) 347.2 (M+H)",

EXAMPLE 15
2-[(6-Aminopyridin-3-y)methyl]-5-(4-hydroxyphenyl)-3-mercaptopentanoic acid
was synthesized from 2-[(6-aminopyridin-3-yl)methyl]-3-mercapto-5-(4-
25  methoxyphenyl)pentanoic acid using standard conditions for the methoxy group hydrolysis
(concentrated aqueous hydrochloric acid at reflux under argon for 24 h).
1H NMR (500 MHz, 25% CD3CN in D,0) & ppm 1.73-1.85 (m, 1 H), 1.94-2.09 (m, 1 H),
2.59-2.68 (m, 1 H), 2.75-2.87 (m, 4 H), 2.90 (d, 0.5 H), 2.98-3.03 (m, 0.5 H), 6.71-6.76 (m,
2 H), 6.90-6.95 (m, 1 H), 7.00-7.07 (m, 2 H), 7.54-7.57 (m, 1 H), 7.71-7.76 (m, 1 H). MS
30 (BSD)333.2 (M+H)".



was synthesized from 2-[(6-am nopyridin-3-yl)nethyl]-3-mercapto-5-(4 25

met hoxyphenyl ) pent anoi ¢ acid using standard conditions for the methoxy, g[{-ﬂoijﬁ
hydrol ysis (concentrated aqueous hydrochloric acid at reflux under érzg 006
for 24 h) S{v 1H NWVR (500 MHz, 25% CD3CN in D20)8ppm1 73185(m 1H,
194209(b|03/2069@268(m1H) 2.75-2.87 (m 4 H), S(Eg[mg
2.98-3.03 (m 0.5 H, 6.71-6.76 (m 211), 6.90-6.95 (m 1&%{ 3f 6)707(m
2 H, 7.54-7.57 (m1 H, 7.71-7.76 (#f 1 H. M5 30 (ESI) 333.2 (MtH+. 12
DEC 2006 WO 03/106420 PCT/ SE03/00970 16 EXAMPLE 16

2-[(6- Aminopyridin-3-yl)nmethyl]-3-nerca to 5-14-(trifluoronethoxy)phenyl ]

pent anoi ¢ acid was synt hesi sed a o the procedure for Exarrpl e l. 1H
NVR (500 MHz, , 2.66-
5 3. 87 (m 6 %&)% %ﬁ%ﬁ}%@g@m@ &‘yﬁ?’%’}"?‘%@é ?1 e kgh?i‘l?m%‘?a%’é;)?ﬂéﬁ' ](m 2 H) 7.59
(d, 1 H) pentand®: acididas synthlsiselBedoRiihg todhd précedivel forEOMPLE 17

t2e'£Eghcg?ﬁw&%rh@@y@M@%%éiggﬁ%% E‘Xléﬁzﬁﬁ%vg% slné}\é sgd égcordl ng |

to the prYeRdy 6f92|del><H 1%-71?.5 2%7(25—@@4 2H§DB dD2 pm 1.57-1.76
(m 1 H)), ‘%QH? ( " %‘H IXIJT[ZH) %{2@%7@7&0 H) ,
27530fdd(hH)4M§|)(ES 4(2123 +H15H) 323(s H) 3.30 (s, 15H), 3.30
(s, 1.5 H, 6.94 (d, | H, 7.30 (s, 0.5 H), 7.32 (s, 0.5 H), 7.59-7.64 (m 1
H, 15 7.80 (dd, | H. M (ESI) 379.2 (M+H) +. EXAMPLE 18

2- 1[(6- Ami nopyri di n- 3-yl ) net hyl ) - B3ANMEBBL®- 5- (t et r ahydr o- 2-t hi enyl ) pent anoi c
acid was synt i sed accordi Oyt .0oced for le 1, starting from
3-t hi en- 2- 2@?@5‘8‘6 fit-4p ]ﬁ@%&%g E%g S ppm 1. 48- 1. 60
(m 30H teh‘hhi@op@nﬁﬂd]ﬁmylﬁ?:-hﬁe;capﬂ)p@xﬁmﬂucl&m(ms s¥nthsised ac?cﬁ»rcﬂng;lﬁ then 6 H)

325533(‘:’,%@&%“0 qinSf (& 1 H). 759 (s, 1TH), 778 (dd, 1 H. M (ESI)

'H NMR (500 MHz, CD3;CN/D,0) § ppm 1.57-1.76 (m, 1 H), 1.92-2.06 (m, 1 H), 2.31-

2.45 (m, 1 H), 2.53-2.63 (m, 1 H), 2.75-3.07 (m, 4 H), 3.22 (s, 1.5 H), 3.23 (s, 1.5 H) 3.30

(s, 1.5 H), 3.30 (s, 1.5 H), 6.94 (d, 1 H), 7.30 (s, 0.5 H), 7.32 (s, 0.5 H), 7.59-7.64 (m, 1 H),
15 7.80 (dd, 1 H). MS (ESI) 379.2 (M+H)".

EXAMPLE 18
2-[(6-Aminopyridin-3-yDmethyl]-3-mercapto-5-(tetrahydro-2-thienyl)pentanoic
acid was synthesised according to the procedure for Example 1, starting from 3-thien-2-
20 ylpropanal.
1H NMR (500 MHz, , 20%CD;CN/D5Q) & ppm 1.48-1.60 (m, 3 H), 1.70-1.90 (m, 3 H),
2.00-2.10 (m, 2 H), 2.70-3.10 (m, 6 H}, 3.25-3.33 (m, 1 H), 6.92 (4, 1 H), 7.59 (s, 1 H),
7.78 (dd, 1 H). MS (ESI) 327.3 (M+H)".

25 EXAMPIE 19
2-[(6-Aminopyridin-3-yl)methyl]-5-[3-(hydroxymethyl)phenyl]-3-
mercaptopentanoic acid was synthesised according to the procedure for Example 1, starting
from 1-iodo-3-{[(4-methoxybenzyl)oxy}methyl benzene, 1-iodo-3-{[(4-
methoxybenzyl)oxy]methyl}benzene was synthesized from (3-iodophenyl)methanol using
30  standard procedures.
"H NMR. (500 MHz, CDsCN/D,0) § ppm 1.94-2.10 (m, 1 H), 2.21-2.37 (m, 1 H), 2.78-
3.24 (m, 6 H), 4.77 (s, 1 H), 4.78 (s, 1 H), 7.09 (d, 0.5 H), 7.12 (d, 0.5 H), 7.34-7.44 (m, 3



25 EXAMPLE 19

2-[(6- Ami nopyridi n-3-yl) et hyl ] -5-[ 3- (hydroxynet hyl ) phenyl ] - 3-

mer capt opent anoi ¢ aci d was synt hesi sed according to the procedure for1ZBEE 2006
Exanple 1, starting from 1-iodo-3-{[(4-nmethoxybenzyl)oxy]nethyl}benzene.

1-i odo- 3- {[(‘HOﬂﬁﬂIﬁMXybenzyl ) oxy] met hyl } benzene was synth g @9-&—&

(3-1 odophenyl ) net hanol using 30 standard procedures. Y

CD3CN/ D20) S ppm 1.94-2.10 (m | H),12.21-2.37 (m 1 H), 2.78- 3.24 (m 6
H, 4.77 (s, | H, 4.78 (s, I H, 7.09 (d, 0.5 H), 7.12 (d, 0.5 H), '
7.34-7.44 (m 3 12 DEC 2006 WO 03/106420 PCT/ SE03/00970 17 H), 7.48-7.54
(m 1 H) W7l %7 64i(m,0. BYY, 737, 045H)al 7.76 (6 0.5F), 7919dd(GEHD), 8.96 (dd, 0.5%).96S ( dd,

0. 511) l%& d%M 4. 3 (MrH) +. EXAMPLE 20 5

2- [(6 Am nopyrr -yl)methyl ]-5-[2-(2, 4-di chl or ophenoxy) phenyl ] - 3-

mer capt opent anoi ¢ aci d was synt hesi sed according to the procedure for
Exanple 1. 1H NMR (400 MHz, % L}'Z 64 (d, 11f), 7.51 (d,1 H), 7.40 (d,
1H), 7.27(m I H), 718704( 78769(m 311), 3.15-2.92(m

2H) , 87-2. 62 [(6/Amik IN). FIRVS (ESI)
cal culgat ed for C23H2 gll\rlg?(’) % ?ﬁ 65(2&4%1&0&%&6,??‘3&%3477 0170.. EXAMPLE
21 mercaptopentanoic acid was synthes1sed accordmg to the procedure for Example L.

2-[(6-Ari s} I pt opent anoi c
acid was smgﬁpy%zacco ﬁgght(é lghﬁ ‘stjfo ic]lke}ré f f@lg%ﬁl 715 " H NWR
(500 MHz 7.1€0738NmDZR), 76’8p7{369 (m,BEl-),l3 85-2(9&(m 12E))2.87L2.85 (i, A1), 12.08)m, 2. 23 (s, 3

2. égzszgéﬁ?hgglg%éfﬁ ﬁ%@@?@@ ?‘”’Pﬁ%%?é i gﬁé\g @aS?ﬁQSW {%g’ (8; SOED M

7.5610d, fnd4749176. 71 (dd, 0.5 , 7.73 (d, 0.5 H. M (ESI) 345.2 (MtH) +.
20 EXAMPLE 22

2-[(6- Ami nopyri di n- 3-y1) met hyl ] - 3- ner capt o- 5- (4- pr opyl phenyl ) pent anoi ¢ aci d
was synt hesi sed according to thegpragedese for Exanple 1. 1H NVR (500 MHz,
CD3CNI D20) 5 ppm0.84 (t, 3 H, I.49-1.58 (m 2 H, 1.70-1.81 (m 1 H),
1.96- 2. 04 ( m 2-W6+4minopyBidine3-y)mettyll- Sztsﬁed@cthﬂpbwm Jpercaptpentangis (m 4 H),

2.93-3.0 %01& Was synthesised according to the procedure for Example 1.
15 HNMR (500 MHz, CDsCN/D;0) 8 ppm 1.72-1.85 (m, 1 H), 1.97-2.11(m, 1 H), 2.23 (5, 3
H), 2.24 (s, 3 H), 2.57-2.66 (m, 1 H), 2.75-2.87 (m, 4 H), 2.90 (4, 0.5 H), 2.99-3.05 (m,
0.5 H), 6.78-6.85 (m, 3 H), 6.88-6.94 (m, 1 H), 7.54 (d, 0.5 H), 7.56 (d, 0.5 H), 7.71 (dd,
0.5 H), 7.73 (d, 0.5 H). MS (ESD) 345.2 (M+H)".

20 EXAMPLE 22
2-[(6-Aminopyridin-3-yl)methyl]-3-mercapto-5-(4-propylphenyl)pentanoic acid
was synthesised according to the procedure for Example 1.
'H NMR (500 MHz, CD;CN/D;0) & ppm 0.84 (&, 3 H), 1.49-1.58 (m, 2 H), 1.70-1.81 (m, 1
H), 1.96-2.04 (m, 1 H), 2.50 (t, 2 H), 2.60-2.70 (m, 1 ¥}, 2.71-2.93 (m, 4 ), 2.93-3.01 (m,
25 1H),6.88(d,1H),7.07-7.10 (m, 4 H), 7.54 (d, 1 H), 7.71 (dd, 1 H). MS (ESI) 359.2
(MHH)",

EXAMPLE 23
2- [(6-Aminopyridin-3 ~yDmethyl]-5-(4-benzylphenyl)-3-mercaptopentanoic acid
30  was synthesised according to the procedure for Example 1 starting from (4-
iodophenyl)(phenyl)methanone.



25 1 H, 6.88 (d, 1 H, 7.07-7.10 (m 4 H, 7.54 (d, 1 H), 7.71 (dd, | M M5
(ESI) 359.2 (MrH) +. EXAMPLE 23 1 05
2-[ (6- Ami nopyri di n-3-yl ) met hyl ] - 5- (4- benzyl phenyl ) - 3- mer capt opent anoi CZQEHJH
30 was synt hesi sed according to the procedure for Exanple 1 starting from
(4- |odophed¥9?§/}5ﬁ@ﬁyl)rret hanone. 1 2 DEC 2006 WD 03/ 106 ,ﬁg‘;@g%&/ 00970
18 'H NWMR (500 MHz, 80% CD3CN D20 6 ppm 1.72-1.82 (m 1‘%}‘% 2.10 (m1
H, 2.72-2.62 (m | H, 2.78-3.04 (&8 511), 3.9 (s, 2 H, 6.90 (d, H,
7.08-7.29 (m 9H), 7.55 (d, 1 H, 7.73 (dd, I M HRMS (ESI) cal cul ated for
C24H27N2(PZS 407.1793 (MrH) +, found 407.1804. 5 EXAMPLE 24

2- [ ( 2- Ami BOMR $00MNHz B0YECHIGWELOY S ppr8 1/7érlciing 1 3)ph et 19dms hHdi ¢ aci d was

Synthes! 950 ABTS FEDS, 105 bl PSR 594 § 8 oFXERR) Fodks 30 B0 4% b8 BT

gut ox%cau ltmrry’m @) NE). HRMS (PSR zslbulfted fo} C2HM,S55 203 PIIBPRANY iupdopanoat e.
ert-buty

{2- [(terf" ?)lﬁoéxycar bonyl )am no] - 1, 3-t hi azol - 5-y| } - 2- (di et hoxyphosphoryl) prop
anoat g was synthesised as shown in Schene 1. 'H NMR (500 MHz, 90%

CD3CN/ D20) S ppm 1.78-1.90 (m 1H), 2.00-2.11 (m 111), 2.68-2.77 (m 111),
2.78-3.2 (m 4.511), 3.05-3.11 Q&’Q@hﬂ;&} 6. 85 6.88 (m 111), 7.16-7.33

](I)nct Séli/l nEMtShy 'Aémrer Eapt o- ?‘p’lﬁeny}dﬁ(@,ﬁ\g&aﬁt n&%eﬁﬁ%)kﬁé{ hgis?sgdl

accor di ngyrtilesisdimcpording dauthe pfaseditx forElkample 4 tsarttngrfg)rﬁ ream:ﬁtﬂrjt {Djiifesst 8-[3-tert-

D L o R A S A bl ufsen S oo

xyl at e.

8- [ 310 er t2-purobiitodcardbB i AMMON1 B Bieslyd-y13 2= @ietidk §foksphosyl)propanoate was

azab| cycl o[ 3. 2 1] oct ane- 3- car boxyl ate was synt hesi sed as shown in Schene 2.
"H NVR ( 20theripgd as cpsyoninsbsme & 7. 90-7.80 (m 211), 7.80-7.70 (m 311),

3, 80- 3, 5% (i, (99 Mag 20003, HmL) & s s d: 8% 115 o002 H b, 1 18- 3 00 (m
2.68-2.77 (m, 1H), 2.78-3.2 (m, 4.5H), 3.05-3.11 (m, 0.5H), 6.85-6.88 (m, 1H), 7.16-7.33
(m, 5H). MS (ESI) 323.2 (M+H)",

15
EXAMPLE 25
2-(3-Azabicyclo[3.2.1]oct-8-ylmethyl)-3-mercapto-5-phenylpentanoic acid was
synthesised according to the procedure for Example 1 starting from tert-butyl 8-[3-terz-
butoxy-2-(diethoxyphosphoryl)-3-oxopropyl]-3-azabicyclo[3.2.1]octane-3-carboxylate.
20 Tert-butyl 8-[3-tert-butoxy-2-(diethoxyphosphoryl)-3-oxopropyl]-3-
azabicyclo[3.2.1]octane-3-carboxylate was synthesised as shown in Schere 2.
*H NMR (400 MHz, CD3;CN/D;0): 5 7.90-7.80 (m, 2H), 7.30—7,70 (m, 3H), 3.80-3.60 (m,
2H), 3.60-3.35 (m, 4H), 3.35-3.18 (m, 1H), 3.18-3.00 (m, 1H), 2.90-1.80 (m, 11H). MS

(ESI) 333.5 (M+H)",
25
EXAMPLE 26
This Example jllustrates the preparation of 2-[(6-aminopyridin-3-yl)methyl}-3-
mercapto-5-(3-{[methyl(2-phenylethyl)amino]carbonyl }phenyl)pentanoic acid.
30

methoxybenzylithiol-5-oxopentyl thenzoic acid




(ESI) 333.5 (MrH) +. 25 EXAMPLE 26 This Exanple illustrates the preparation

of 2-[(6-am nopyridin-3-yl)nethyl]-3-

mer capt o- 5- (3-{[ met hyl ( 2- phenyl et hyl ) azni no] car bonyl } phenyl ) pent anoi d zaBEEIZBUfi
30 (a) 3-f 5-tert-butoxv-44f 6-[(tert-butoxycarbonvllam nol p

I di n-3-yl } mevdodioedds [ (4- net hoxvbenzyl )t bi o] - 5- oxopent vl }?’E{%@%{ acid 1 2
DEC 2006 WO 03/106420 PCT/ SE03/ 00970 19 KOH (5 ni of a %8n in

et hanol) was added to a solution of aphyl 3-{5-tert- butoxy-4-({

6-[ (tert-butoxycarbonyl)am no] pyridin-3-yl}nmethyl)-3-[(4-

met hoxybenzyl ) t hi o] - 5- oxopentyl } benzoate (0.27 g, 0.406 mmol, synthesised
accordi ng t o KOHgSmlookaliviesofution Empblewﬁs addad &t hishaion(of etivd)3-{ fet- t he

i xt 5 1 th t 50 C for 2 h.
The. r eactrBm i e bubS e e Dinelol s ner and vat or. The
or gani c piags bmymmb] @@k@sbnwl}ﬁan&atel(omg, sickstsbPacchr@figiteied aqueous

phase was aci dlfled pH 5) using 3Ma ueous HCI . ‘i’he agueous phase was then
ext r act edomreds ‘HF@QTI'E;?‘Iam@JcCHérm gihepol @éﬂg} anthihe mHUeavaRAEITOAI KR Wi t h bri ne,

(C. 5 For dheRREROU R mdl sh-CREN TR i lfon Bl ol B DOSE FPLC
colnt ai ni rd@ﬂ@l étheﬂaadrmgm The oagmloqdh% vmwmatddwmmdqa‘%oums)}mﬂzm ved in

t ol uene an er an concentr LV - ﬁ ut OX%I

6-[(tort® P PR aipe ACHEH it . Sing Maausgry 96 Thaadiedis phase

et hoxy b%z. mleﬂ bhihaRled Wid@R el RRINEOS:GaAE hichsé Qaslaraemed it rinel Ariéd)

tert-butte 2-({6-f(tert- butox car bonvl "am nol Eyl’l di n- gl }rret hvl | -3-fL
net hoxy bérfepneaniatsl. Birifigation o thc residue by reversed-phase HPLC (C-8 column, linear

finetjgyl 6

N nmet Ezl gﬁene g?nﬁbﬁébﬁgewﬁ%/pﬂwws é Laﬂ 5 gﬂq%%gniomm nmolL) and

i Pr2Et N @ebiatd) gaﬂs 2@Esidnotbpt wassdissditedlintfoluenesipd mateomd)cﬁoncentrated to give 3-
3-{5-tertzhu -4 [ (tert- . ‘q

but oxyca BT el P ey BN 2y ) i o -5- 20
oxopent y ethergehey] pdoH5-oBdpeityl benzbRciin0l1R gf MM (2 nl) under argon at 0 C
The reaction m xture was stirred for 2 h and was then quenched wth ice.

Di et hyl ether and water was added and the aqueous phase was extracted

di et gl o Aok e @t Mtbx9Egas NamBORSdiNAS] théRd) ANEh- concent rat ed.  Fl ash
chr omat ography (heptan/ Bt OAC, 3: I) gave ter
methoxybenzyl}thio]-5-(3-{[methyi(2-p enxleﬂlyl]ammo Jcarbonyl }phenyl)pentanoate
N-methylphenethylamine (20 uL, 0.14 mmoL), HATU (55 mg, 0.15 mmoL) and
iPr;EIN (46 uL, 0.26 mmoL) was added to a solution of 3-{5-tert-butoxy-4-({6-[(teri-
butoxycarbonyl)amino|pyridin-3-yi}methyl)-3-[(4-methoxybenzyl)thio]-5-
20  oxopentyl}benzoic acid (84 mg, 0.132 mmol) in DMF (2 mL) under argon at (} °C. The

reaction mixture was stirred for 2 h and was then quenched with ice. Diethylether and

water was added and the aqueous phase was extracted diethyl ether., The combined organic

phase was dried and concentrated. Flash chromatography (heptan/EtOAc, 3:1) gave tert-

butyl 2-({6-[(tert-butoxycarbonyl)amino]pyridin-3-yl ymethyl)-3-[(4-methoxybenzyl)thio]-
25 5+(3-{[methyl(2-phenylethyl)amino]carbonyl }phenyl)pentanoate (81 mg , 81.4 %).

phenvlethyl)aminolcarbonyl }phenyl)pentanoic acid

tert-butyl 2-({6-[(ter+-butoxycarbonyl)aminolpyridin-3-yl} methyl)-3-[(4-
30  methoxybenzyl)thio]-5-(3-{[methyl(2-phenylethyl)amino]carbonyl }phenyl)pentancate (80
mg, 0.106 mmol) was dissolved in triethylsilane (0.4 mL) and trifluoroacstic acid (3.0

mL). The solution was heated to 60 °C for 1 h and was then concenirated. Purification of



but yl

2-({6-[(tert-butoxycarbonyl)am no] pyridin-3-yl}nmethyl)-3-[(4-net hoxyq&nﬁe%ﬂJ
io] 25 5-(3-([nethyl (2-phenylethyl)am no]carbonyl)phenyl)pentanoate (‘&1 006
81.4 %9. (c) 2-f(6-am nopvridin-3-vl)nethyll-3-nercanto-5-(3-{finethyl (2-
phenyl et hal )@ P¥Wp48r bonyl } phenyl nent anoi ¢ acid tert-but y'Pg%I’s%s/oosm

6-[ (tert-butoxycarbonyl)am no]pyridin-3-yl }nmethyl)-3-[(4 30

met hoxybenzyl )t hi o] - 5- (3-{[ net hyl ( 2- @8enyl et hyl ) am no] car bonyl } phenyl ) pent an
oate (80 ng, 0.106 nmmol) was dissolved in triethylsilane (0.4 niL) and
trifluoroacetic acid (3.0 nlL). The solution was heated to 60 C for I h and
was t hen teoesidwthyatetsedPbaiefiiiL (G cdfmpdireEQratias 20 W8 daodaiN

PCT/ SE03/.00970Q 20 L. due ersed- ph 8.co unm, | i near
o adi ent IO SmMSER ERRIE e BTSSR Bolfehr e Gy TP

trifluor @m@p&uﬁm&ndﬁﬂm&mﬁd&lﬂ(wﬂng moazs)ta@ﬁe@emﬂdmngzormound as the
trlfluorqacetlc salt (64 after freeze-drying. MR (400 MHz,

CD3CN/ D205 NMR £4G06VH 1‘?3?@1@ @79636673101( R H 371 G480 ?niw(mﬂfl) 20 N
(W) 3 ?ozﬁn%%ﬁ?‘%?wgmﬂ?@ﬁ%kﬂsﬁkﬁ% FRC, BRI ES 78, 2164

3- [ 5- ( 6- AWHEDp fouind ¥78.3133L ) - 4- car boxy- 3- mer capt opent yl ] benzoi ¢ acid was 10
synt hesi sed according to the procedure for Exanple 26 starting from
3-{5-tent-but oxy-4-

({6-[(tert-but oxycar bonyl ) am no] %é’ MPDE 37 yI }met hyl ) - 3-[ (4- met hoxybenzyl )t hi
0] - 5- oxopent enzQic a | (400 D20): 8 8.05-8.01 (dd, 111),
8.01-7.99 (s, % %4? -Ampgyrdi 8 xlhﬂrcarkquy-i‘ WBfOW%]begzolﬂﬁq}dwﬁs 68-7.58 (m

2H) , 0 , értﬁ{ﬁ L 3
2 Hé 6 lg 2 gy&hegf&ec( %corhﬁ‘)g ¥ %ejlﬁor,%e(iﬁg f&r@xaﬂaﬁfébﬁ ) %(I:Igﬂé ﬁ-:?&gtt g%té}f(%%- )Cl 3H20N204S

361. 1222 ({ﬁdﬂeﬁwut%emhmw@mmndeﬁ&mmﬂw [(4-methoxybenzyl)thio]-5-
2-[ (6- Ami, F%%ﬁ@r}%% 49 met hyl ] - 5-[3- (3, 4-di hydr oi soqui noli n-2(1F)- 20

yl car bony msr capt opent anoi ¢ acid was synt hesi sed according to the

- ?r ocilo_lsjr N}gk;&)fam,e)@ 5 aawgm(?(dcﬁoﬂ),mim . mmm;mw-'/lss (dd, 7131%,51 m( 1H)1H) 7.52
s S :
50" (br 7743470 G3tn T by 5 iy 5407 98 Pagd o 3 B s 5, by 3o 2o, (S
15 5H),2.36-2.26 (m, 1H), 2.14-2.04 (m, 1H). HRMS (ESI) calculated for C;gHzoN;048
361.1222 (M+H)", found 361.1212.

EXAMPLE 28
2-[(6-Aminopyridin-3-yl)methyl]-5-[3-(3,4-dihydroisoquinolin-2(1H)-

20 ylcarbonyi)phenyl]—S-mercaptopentanoic acid was synthesised according to the procedure
for Example 26.
TH NMR (500 MHz, CD3;CN/D,0): § 7.73 (m, 1H), 7.52 (s, 1H), 7.44-7.11 (m, 8H), 6.90
(m, 1H), 4.81 (s, 1H), 4.54 (s, 1H), 3.89 (br, 1H), 3.57 (br, 1¥), 2.99-2.65 (m, 8H), 2.09
(m, 1H), 1.85 (m, 1H). HRMS (ESI) caled for CpHasN303S 476.2008 (M), found

25 476.2002.

EXAMPLE 29
2-[(6-Aminopyridin-3-yl)methyl}-5-{3-[(6,7-dimethoxy-3,4-dihydroisoquinolin-
2(1H)-yl)carbonyl]phenyl}-3-mercaptopentanoic acid was synthesised according to the
30 procedure for Example 26.
"H NMR (400 MHz, CDsCN/D,0): 8 7.68 (m, 1H), 7.49 (s, 1H), 7.38-7.22 (m, 4H), 6.90-
6.72 (m, 2.5H), 6.47 (s, 0.5H), 4.69 (5, 1H), 4.44 (s, 1H), 3.96-3.46 (m, 8H), 3.01-2.59 (m,



(m 111), 1.85 (m 1H). HRMS (ESI) cal cd for C27H29N303S 476. 2008 ( MtH) +,
found 25 476.2002. EXAMPLE 29 2006
2-[ (6- Ami nopyridin-3-yl)methyl]-5-{3-[(6, 7-di met hoxy- 3, 4- di hydr oi soqL?r%lC' pp
2(1 R -yl ) carbonyl ] phenyl } - 3- mer capt opent anoi ¢ aci d was synt hesi sed accordi ng
to the 30 woesedupe for Exanple 26. 1H NVR (400 MHz, CDquggggaw7‘)8 7 68 (m
IM 7.49 (s, 1H), 7.38-7.22 (m 4H), 6.90- 672(m25H) 6.47 (s, 5H),
4.69 (s, 1H), 4.44 (s, 1H), 3.96-3. 462](m 811), 3.01-2.59 (m 12 DEC 2006
WD 03/ 106420 PCT/ SE03/00970 21 811),2.17-1.67 (m 21). HRVS (ESI) caled for
C29H33N3(ES 536.2219 nd_  536.2248. EXAMPL

2216 At RBpFA T3 JH WS (RSB b BB bOS 162289 (MitFHr. faund

yl et hoxy) ey panpy!l 1 phenyl }pent anoi ¢ acid was synt hesi sed according to the
procedure for Exanple 26. 'H NVR (400 MHz, CD3CN)D20): S 8.64 (d, IH), 8.46
(dd,1H), 7.98 (d, IH), 7.88 (dd, 1H), 777764(m3H) 7.58-7-31 (m 3H),

6.89 (dd, 1H), 4.65 (t, 2H), 3.505%%&5(%%2.99- 10 2.62 (m 6H), 2.03 (m
1H), 1.79 (m 1H). HRVS (ESI) cal H27N3O4S 466. 1803 (M+H) +, found

g66h|186t3 EXAhﬂéﬁhA&imo@naﬁa%ﬁmﬂﬁm&rﬂhrwpﬁr-ﬂ34r!(etﬂsmain~£- (3-{ [3 (2,6 15

i chl or ophenyl ) et hoxy].car } phe { capt opent anoi ¢ acid was

synt hesi slgatho’é)é%bw éhe%l P E%‘Y#séﬂtggmﬁ gtg the progadwe for00 MHz
CDBCN/ D20jsan$1d269 (M 3H), 7.51 (s 11), 7.38- 28 (m 4H), 7.12 (m 1H),

6.84 (m 111), 4.48 (m 2H), 3.62 (m 0.51), 331 (m 21-1),3.10 (m
0.511) , 2. YBNMR 680 Mblz, SDIEN/D:Q): § b4 (4, 1), B516((dd), 1) 7.9-(AVEH), ESBYddal cd f or

S Ty e e
mer capd Op2:62 GRW@ED, 203 (n,1EDH, KINEh&E)IERMSIBST) dilogior C;JHiN0,6d6611803 f or
Bxanpl & 28 1my", found 466.1813.

EXAMPLE 31
2.[(6-Aminopyridin-3~-yl)methyl]-5-(3-{[2-(2,6~

15  dichlorophenyl)ethoxy]carbonyl }phenyl)-3-mercaptopentanoic acid was synthesised
according to the procedure for Example 26.
"H NMR (400 MHz, CD;CN/D;0): 5 7.69 (m, 3H), 7.51 (s, 1H), 7.38-7.28 {m, 4H), 7.12
(m, 1H), 6.84 (m, 1H), 4.48 (m, 2H), 3.62 (m, 0.5H), 3.31 (m, 2H), 3.10 (m, 0.5H), 2.98-
2.53 (m, 5H), 2.0 (m, 1H), 1.75 (m, 1H). HRMS (ESI) calcd for CygHzClN2048

20 533.1069 (M+H)", found 533.1071.

EXAMPLE 32
2-[(6-Aminopyridin-3-yl)methyl]-5-[3-(ethoxycarbonyl)phenyl]-3-

mercaptopentanoic acid was synthesised according to the procedure for Example 26

25  starting from ethyl 3-{5-tert-butoxy-4-({6-[(fert-butoxycarbonyl)aminoJpyridin-3-
yl}methyl)-3-[(4-methoxybenzyl)thio]-5-oxopentyl }benzoate.
"H NMR (500 MHz, CD;CN/D,0): § 7.90(d, 1H), 7.87 (s, 1H), 7.74 (d, 1H), 7.58 (s, 1H),
7.53 (d, 1H), 7.48 (t, 1H), 6.91 (d, 1H), 4.41 (q, 2H), 2.95-3.03 (m, 1H), 2.95-2.82 (m, 4H),
2.75-2.80 (m, 1H), 2.14-2.23 (m, 1H), 1.95-2.03 (m, 1H), 1.41 (t, 3H). HRMS (ESI)

30  calculated for CaoHsN;0,S 389.1535 (M+H)", found 389.1555.




25 starting fromethyl 3-{ 5-tert-butoxy-4-({
6-[ (tert-butoxycarbonyl)am no] pyridin-3- vyl ‘
} et hyl ) - 3-[ (4- met hoxybenzyl )t hi o] - 5- oxopentyl }benzoate. 'H NWR (50(5 M&C 1006
CD3CN/ D20): S 7.90(d, 1H), 7.87 (s, 111), 7.74 (d, 1H), 7.58 (s, 1H), 7.53
(d, 111), 7.M@0yiwe4a) 6.91 (d, 1H), 4.41 (q, 211), 2.95- M%Eg 097bH)
2.95-2.82 (m 4H), 2.75-2.80 (m 1H), 2.14-2.23 (m IH), 95203( 11),
1.41 (t, 3H). HRMVMS (EST) 30 cal cul at@d for C20H25N204S 389. 1535 ( M+H) +,
found 389.1555. 1 2 DEC 2006 WO 03/106420 PCT/ SE03/ 00970 22 EXAMPLE 33

2-[ (6- Ami nopyri di n-3-y|)rrethy|]-5-23 - f lgz-fl uor oet hyl ) am no] car bonyl

} phenyl ) -3 ner capt opent anoi ¢ aci hesi sed according to the procedure

1, DL S KMty VTR i by g L) 7

7.70-7. 6m%mtozmgnmc?ac;.dawmynmewgl)apco?ﬂnwtc’(thb proCedsiefyr Exangde 26. 86 (m 1H)

4.8-4.76; 12
> eary O R o wee g3 GBS M b 7 95 e éﬁﬁf%‘éd%@%ﬂiz%?rﬁ sly73) ("
2.21- 0 g4 15 (! f . 1600 ( M+H) +,
oom g ami T, 7 é"*&%‘%ﬁ’(ﬁ&)om’g 20 g, ar), 720K sj?irrey:th e 500 (M
31 (i meOHfPeht 456 Gty s o 110, 9 S S A8 s

th | 6 500 WVHz,
S ebaon sog @ gl 4.8 @W%%%W%%ﬁ@ 1. 2% 20A 500 M
7.45-7. 34H). rHRMSI)(ESI')Cﬂsﬂlatett@r@aqﬂzﬂﬁa%‘@%llf@ﬂ(MG 1i9und60@35t10d 0.511), 3.07
(s, 311), 15 2.95 (two s, 311), 3.05-2.71 (m 611), 2.19-2.0 (m
111),1.99-1.82 (m 111). HRMS (ESI) cal cul ated for C20H26N303S 388. 1695
(M+H)I®, found 388.1683. EXAVPLE FXAMPLE 34

[Z(E/fgyf\;nmngggléggﬁ'gtﬁﬁlﬁgﬁﬁ%%ﬁkm Q??E Cf@a W&@ é%gwypg%’ﬁl}a%cordl ng to the

pr ocedur gnerdaBopEnt@ioR) KidAkas s Miéé’dé&!&ﬂh ,the]ﬁ%e%}%%ym%le%ﬁlz 71(tg/g(
- S,

ggli ", &m&%ﬂ%@m@ /Pnﬁ)) 3317137@@0@56 (T2 (d¢4)0.5H), 7%%17154 (M11). HRVS
(ES) Ca'lﬁﬁl,'ﬂseﬂsi @1, 228025304 2806 dPaE o6 Yo (af O4AY! 338, BHF0- 25
15 2.95 (two s, 3H), 3.05-2.71 (m, 6H), 2.19-2.0 (m, 1H), 1.99-1.82 (m, 1H). HRMS (ESI)
calculated for CooHagN303S 388.1695 (M+H)", found 388.1683.

EXAMPLE 35
2-[(6-Aminopyridin-3-yl)methyl]-3-mercapto-5-{ 3-
20  [(vinylamino)carbonyl]phenyl }pentanoic acid was synthesised according to the procedure
for Example 26.
'H NMR (500 MHz, 10% CD;CN/D20): & 7.71(two dd, 1H), 7.53 (two dd, 0.5H), 6.89 (m,
1H), 6.77-6.60 (m, 3H), 5.88(s, 2H), 3.0-2.70 (m, 5H), 2.62 (m, 1H), 2.00 (m, 1H), 1.75(m,
1H). HRMS (ESI) calculated for CagHa4N3038 386.1538 (M+H)', found 386.1470.
25 |
EXAMPLE 36
2-[(6-Aminopyridin-3-yDmethyl]-5-[3-({[2-(1,3-benzodioxol-3-
ylethylJamino }carbonyl)phenyl]-3-mercaptopentanoic acid was synthesised according to
the procedure for Example 26.
30 'HNMR (500 MHz, 20% CD3;CN/D,0) 5 ppm 1.88-2.06 (m, 1 H), 2.10-2.27 (m, 1 H),
2.79-3.11 (m, 8 H), 3.68 (t, 2 H), 6.00 (s, 2 H), 6.85 (m, 1 H), 6.90 (m, 2 H), 6.96 (d, 0.7
H), 7.01 (4, 0.3 H), 7.47 (m, 1.2H), 7.51 (m, 0.6 H), 7.56 (s, 0.7 H), 7.58 (5, 0.3 H), 7.62 (s,



EXAMPLE 36 2-[(6-Am nopyridin-3-yl)methyl]-5-[3-({[2-(1, 3-benzodi oxol -

yl ) et hyl ] am no} car bonyl ) phenyl ] - 3- mer capt opent anoi ¢ aci d was synt hesi SZeISjE
according to the procedure for Exanple 26. 30 'H NVMR (500 MHz, 20% | C 2006
CD3CN/ D20) S ppm 1.88-2.06 (m | H, 2.10-2.27 (m 1 H, 2.79-3.11 (m 8
H), 3.68 (twWm3HpG26.00 (s, 2 H, 6.85 (m | H), 6.90 (mp / usmggges (d, 0.7
H, 7.01 (d, 0.3 H, 7.47 (m 1.211), 7.51 (m 0.6 H), , 7.58
(s, 0.3 H, 7.62 (s, 1 2 DEC 2006 WZX3/106420 PCT/ SE03/00970 23 2 H),
7.76 (d, 0.7 H, 7.81 (d, 0.3 M HRWMS (ESI) cal culated for C27H29N305S

508. 1906 M+H) +, found 508. 1935. EXAMPLE 37 5

2-[(6- Ami yr76d. - BEY 7)8hd B33 H).SIRMS (BB balendatecifor Aojbal 865903 pHény| } - 3-

mer capt o Lana i s synt hesi sed according to the procedure for
Exanpl e 26, ?"‘ﬁ\‘}%@?gfﬂ%\!’a . 50% CD3CN/ D20) S ppm 2.28-2.40 (m 1 H),

2.52-2.63(m1 H, 3.25-3.53 (m 6 H), 4.99 (s, 2 H, 523 (s, 2 H, 7.46
d, 0.4 , 7.48 (d, 0.6 , 1.7 , 7.83-8.00 (m 12 , 8.08 (s, 1
I(-l), 8. 25H%dd, 0. 4(H) 8. Zgb(dd é%gmﬁ-‘—’ilﬁHRNB (ES1) cgl cul atle_?j for (
C32H33N303S SQC{éé’-ﬁBﬁn aﬂmyl? %-549 ylarEtO\Elbbnyd thhenyl} -3-

[

2-[ (6- Ami nopyridin-3 %/m%rreth
hydr oxy etIFFapiapertaRqig 2aid wWaj %S@Fh%‘ FRA acpAT 3F9mgpm¢@%ﬁ)®§éﬁﬂﬁhaﬁc acid was

h
305 Coac IR QOEBIE, "oh o CRIBRG S Sy Bl BEATH 2,532 a3 Mo °00 M7
H) : |3 01 ¥25-3.33 611,%)1?;1),8.9945,(2(1-1) 328, 2$I)5‘2463(d5(74ﬁ))748f:i),g6?i)5911ﬁ1) 2% E)si 736:7),7
(m 0.5 @ %z'és‘)%i bﬁ}} r?r]mg)’s‘ﬁﬁ??é« Wﬁﬁéﬁd@aﬁ ed for C21H23N304S
418. 11300 HR#ENESD Eﬂbmste&lf& ChH2N;0,8 B4 2AVRME ST found 540,2340.
2-[(6-Am nopyri di n-3-yl) et hyl | -5-{3- [(3 hydroxypyrrol idin-I-

yl ) car bonyl ] phenyl } - 3- ner capt opent anoi ¢ acid was synt hesi sed according to
the procedure for Exanple 26. pxAMPLE 38

2-[(6-Aminopyridin-3-yDmethyl]-5-(3~{[(2-
hydroxyethyl}(methyl)amino]carbonyl }phenyl)-3-mercaptopentanoic acid was synthesised
15  according to the procedure for Example 26.
"H NMR (500 MHz, 50% CD3sCN/D,0) 8 ppm 1.71-2.11 (m, 2 H), 2.67-2.96 (m, 6 H),
2.89 (s, 1.5 H), 3.01 (s, 1.5 H), 3.34 (q, 1 H), 3.52-3.57 (m, 1 H), 3.59 (t, 1 H), 3.77(t, 1
H), 6.74-6.86 (m, 1 H), 7.12-7.41 (m, 4 H), 7.45 (s, 1 H) 7.58-7.63 (m, 0.5 H), 7.65-7.69
(m, 0.5 H). HBRMS (ESI) calculated for C;HagN304S 418.1800 (M+H)", found 418.1752.
20
EXAMPLE 39
2-[(6-Aminopyridin-3-yDmethyl]-5-{3-[(3-hydroxypyrrolidin-1-
yl)carbonyl]phenyl }-3-mercaptopentanoic acid was synthesised according to the procedure
for Example 26.
25  'HNMR (400 MHz, CD;CN/D;0): § 8.35-8.15 (m, 1H), 8,05 (br s, 1H), 8.00-7.75 (m,
4H), 7.50-7.35 (m, 1H), 6.16 (br m, 0.5H), 6.02 (br m, 0.5H), 5.02 (br m, 0.5H), 4.88 (br
m, 0.5H), 4.50-3.60 (m, 4H), 3.55-3.20 (m, 7H), 3.0-2.2 (m, 4H). HRMS (ESI) calculated
for CoaHagN304S 430.1829 (M-+H)", found 430.1801.

30



25 1H NMR (400 MHz, CD3CN/D20): S 8.35-8.15 (m 111), 8.05 (br s, 111),
8.00-7.75 (m 411), 7.50-7.35 (m 111), 6.16 (br in, 0.5H), 6.02 (br “]1
0.5H), 5.02 (br m 0.5H), 4.88 (br in, 0.511), 4.50-3.60 (m 411), 12 DEC 2006
3.55-3.20 (m 7H), 3.0-2.2 (m 411). HRVS (ESI) calculated for C22H25N304S
430. 1829 (MM 10f80nd 430.1801. 30 1 2 DEC 2006 WO 03/ 1Q842%03/00970

PCT/ SE03/ 00970 24 EXAMPLE 40

2-[ (6- Ami nopyri di n- 3-yl) met hyl ] - 5- (328[ 4- (4- chl or ophenyl ) pi perazin-1

yl ] carbonyl } phenyl ) - 3- mer capt opent anoi ¢ acid was synt hesi sed according to
the procedure for Exarrple 26. 5 1H NWVR (400 MHz, CD3CN): S 7.75-7.67 (m
1H), 7.52-7.47 (dd, | H), 7.40-7 EXAMPLE#8) 7. 12-7.07 (m 3H), 6.90-6.84

111 1H),
257270 (m 9%%%@9@*%&% Py g eblogheinoigefeatitls (1)
cal cul at gﬂcarbmyl}@ﬁﬁiﬁamﬂmﬁﬁlﬁpﬁmorb&sﬂ wWavkyithesisédamedrd®do f@GHocedite EXAMPLE 41
2-[(6- Am n Eﬂ 3-yl)nmethyl]-5-(3-{ [benzyl (net hyl)am no] car bonyl
}phenyl) ?’%gl,p fgt opent anoi ¢ acid was synt hesi sed according to the
r ocegur égiNgviR Mg, ¢, ; 5@13343\&1 o7 111
B o6 e bor (R H)., @ﬁﬁmgzzx 111) WZ Ty lsﬂ,ﬁfiirln%% . 95)(m
1H), 2.93-1 W(ersi"Hifsﬁ-%);ﬁMz(ls %Mﬁ?(l&l%)“%d@(m,@ﬁ)@r%—zi?g 111),
L. 99- 1. 94,.(fly .o AIRNBSHIES! £ i1 ACbrt 8o CRAIBORRAASEEHHaRRRRA(MH 1)+
2- [ ( 6- Amifordfyl; GiNa O3S §89. MRS -foredSaR18685- [ 3- (pyrrolidin-1- 20
yl car bonyl ) phenyl ] pent anoi ¢ aci d was synt hesi sed according to the procedure
for Exanple 26. 1H NWR (500 MHz, 95% CD3CN in D20): S 7.75 (dd, 0.51-1),
7.6910dd, 0.5 H), 7.51-7.54 (m EX&MLE’MM 7. 30 (m 4H) 6.91 (d, 0.5H),

6.87 (d, 0.511 53 55
by 50040 o S shmimopydin 5 Winets o4 ey e ap oab gt oo

C221128N3033cAhldhediBirolc AW Rhe synfebiRd sddtditSB the FrobidobdTot Bxample 26.
'H NMR (400 MEz, CD;CN): § 7.75-7.18 (m, 11H), 6.88-6.80 (d, 1 H), 4.80-4.70 (s, 11D,
4.53-4.45 (s, 1H), 3.00-2.95 (m, 1H), 2.93-2.90 (s, 3H), 2.88-2.78 (m, SH), 2.05-2.00 (m,
15 1H), 1.99-1.94 (m, 1H). HRMS (ES) calculated for CzcHzsN303S 464,2008 (M+E)",
found 464.1972.

EXAMPLE 42
2-[(6-Aminopyridin-3-yl)methyl]-3-mercapto-5-[3-(pyrrolidin-1-
20 ylcarbonyl)phenyllpentanoic acid was synthesised according to the procedure for Example
26.
"H NMR (500 MHz, 95% CD;CN in D,0): § 7.75 (dd, 0.5H), 7.69 (dd, 0.5 H), 7.51-7.54
(m, 1H), 7.44-7.30 (m, 4H), 6.91 (d, 0.5H), 6.87 (d, 0.5FD), 3.53 (t, 2H), 3.30-3.40 (m, 2H),
3.00-2.79 (m, 5.5H), 2.67-2.74 (m, 0.5H), 2.18-1.8 (m, 6H). HRMS (ESI) calculated for
25 CpHpN;0,8 414,1851 (M+H)', found 414.1837,

EXAMPLE 43
2-[(6-Aminopyridin-3-yl)methyl]-5-(3-{ [4-(ethoxycarbonyl)piperidin-1-
ylcarbonyl}phenyl)-3-mercaptopentanoic acid was synthesised according to the procedure
30  for Example 26.
"HNMR (500 MHz, CDsCN/D;0): § 1.28 (t, 3H), 1.59-1.79 (m, 2H),1.86-1.96 (m, 2H),
2.0-2.22 (m, 2H), 2.68-2.75 (m, 1H), 2.80-3.12 (m, 7H), 3.13-3.25 (m, 1H), 3.65 (d, 1H),



2-[ (6-Aminopyridin-3-yl)methyl]-5-(3-{ [4-(ethoxycarbonyl)piperidin-I-

yl ] car bonyl } phenyl ) - 3- mer capt opent anoi ¢ aci d was synt hesi sed according to
the procedure 30 for Exanple 26. 1H NVR (500 MHz, CD3CN/ D20): S 1.2d ZDEC 2006
311), 1.59-1.79 (m 2H),1.86-1.96 (m 2H), 2.0-2. 22 (m 211),2.68-2.75 (m
1H), 2.80-3.y& %@%% 3.13-3.25 (m 1H), 3.65 (d, 1H), 1 2 DEC 2006 WO
03/106420 PCI/ S /2 0970 25 4.18 (q 211), 4.40-4.48 (m PEIHEI3/@IN5-7. 00

(m 111), 7.27-7.31 (m 211), 7.36-7.48 (m 211), 7.60 (s, 1H), 7.78 (dd,
0.5H), 7.82 (dd, 0.511). HRWVS (ESI) cal culated for C26H34N305S 500. 2219
(MrH) +, found 500.2233. 5 EXAMPLE 44 2-[(6- Am nopyridin-3-yl)nmethyl]-5-(3-{
[ 4- Chydr axpgygtdry JRo-AeB! (6, 'i.‘HB'696HGI?(5P‘?H¥'71W@I>’¢EX2¥I)”’PSGZE§@HHN anoi ¢ acid

was synt hesised accor di ng rocédure for " (400MHz,

CD3CN) : S.60.(s5H), 748(ddl O5H), 7.32 @:@, GoBR HRYMS GBS)I) cakul@e@fosezs(rlmNsasﬂl) 10
68268 m 411 2.77-3.10 (m 711 2.0-2.1 (m

3509‘38129@}%5@ &quﬁlfgé%(ESI) cal)cul at ed for g:24l—|32Né04S 458. 21(14
(I\/H—|)+ found 458.2097. EXAMPLE 45

2-[ (6-Am nopyridin-3-yl)met hyl ] - 3- -5-{3-[(3-oxopi perazin-1- 15
yl)ca onyl]phenyl}pentan0|c aci hesi sed according to the procedure

for Exanpl e 36¢. §i890y1\ibthy 20 (m 111),
1.99-2.12 ( ?& igs 3Q’8y y% 5 “Mg&-élssltm%p%ﬁ%) 3.80-4.10 (m
IH), 4.2 )(11§ erafl)s@rn(easap@pwm %ldgnaS(smth@wsiagcordmg tpheprogdym  211)
7.31-7. 42 (1 af@ge% 7.52 (s, 111), 7.71 (dd, 0.411), 7.74 (dd, 0.611). 20
HRVGS ( ESI ulated for C22H27NAO4S 443.1753 (M+H) +, found 443.1766.

EXAMPLE 4H NMR[(@QDM‘I: CIRIN) OB 637371 aidy L HY, 17)4957. § B¢ 1)) GriByl. {6 ne tHRXy - 3

cccorl nd RSt BALBETR i, SRR B A (a0 Riel Smecn o0y s
ppm 1. 06 4H, HEMSIESI}Lcal&le(téd foR ClH: Ny O 458. 884 (prHY L dound 438.98972. 15 (m 111),
2.40-3.0 (m 811), 3.40-3.58 (m 0.711), 3.58-3.66 (m 1.311), 3.91 (q,

EXAMPLE 45
2-[(6-Aminopyridin-3-yl)methyl]-3-mercapto-5-{ 3-[(3-oxopiperazin-1-

15 ylhearbonyl]phenyl }pentanoic acid was synthesised according to the procedure for
Example 26.
"H NMR (500 MHz, CDsCN/D,0) § ppm 1.77-1.90 (m, 1H), 1.99-2.12 (m, 1H), 2.75-3.0
(m, 6H), 3.25-3.58 (m, 4H), 3.80-4.10 (m, 1H), 4.2 (s, 1H), 6.89 (d, 0.5H), 6.91 (d, 0.5H),
7.24-7.29 (m, 2H), 7.31-7.42 (m, 2H), 7.52 (s, 1H), 7.71 (dd, 0.4H), 7.74 (dd, 0.6H).

20 HRMS (ESD) calculated for CpsHarN,O4S 443.1753 (M+H)", found 443.1766.

EXAMPLE 46
2-[(6-Aminopyridin-3-yhmethyl]-5-(3-{ [benzyl(3-ethoxy-3-

oxopropyl)amino]carbonyl } phenyl)-3-mercaptopentanoic acid was synthesised according
25  tothe procedure for Example 26. .

"H NMR (500 MHz, CDsCN/D;0) § ppm 1.06 (t, 1H), 1.19 (t, 2H), 1.67-1.88 (m, 1H),

1.90-2.15 (m, 1H), 2.40-3.0 (m, 8H), 3.40-3.58 (m, 0.7H), 3.58-3.66 (m, 1.3H), 3.91 (q,

0.7H), 4.07 (q, 1.3H), 4.47 (s, 1.3H), 4.69 (s, 0.7H), 6.80-6.92 (m, 1H), 7.1-7.4 (m, 9H),

7.46 (s, 0.7H), 7.50 (s, 0.3H), 7.60-7.74 (m, 1H). HRMS (ESI) calculated for C3pH3N3055
30 550.2376 (M+H)", found 550.2361.



0.711), 4.07 (g, 1.311), 4.47 (s, 1.3M 4.69 (s, 0.711), 6.80-6.92 (m 111),
7.1-7.4 (m 911), 7.46 (s, 0.711), 7.50 (s, 0.311), 7.60-7.74 (m | D@?W@ﬁ
(ESI') calculated for C301-136N3055 30 550.2376 (M+H)+, found 550. 23

DEC 2006 WO 03/106420 PCT/ SE03100970 26 EXAMPLE 47

2- [ (6- Am nopird3dda2B- yl ) met hyl ] - 5- ( 3- {[(cyanonethyl)(nethyé,gﬂh@

sul fonyl } phenyl ) - 3- mer capt opent anoi ¢ aci d was synt hesi sed according to the
procedure for Exanple 1, starting fr

N- (cyanomet hyl ) - 3-i odo- N- et hyl benzenesul f onami de. N 5

(cyanonet hyl ) - 3-i odo- N- net hyl benzenesul f onam de was synthesised from 3-
iodobenzenesulfonyl chloride usingzzﬁgﬁéaid procedures. '11 NWMR (500 IHz,

7 oa 7 50 (m G ko Pm il ( fleyionidinarentprgufey. (M, 20

fli )1 f gos myl}zrhm)yl) &nwapbapentmg acldzwagsmthmf:@ m;condmg to the m@cezhzlmsl(z 0. 1317
a

(MF11) +, Pt 1, Bhrthi Som Sfiabinelln S éf%g%ﬁﬁﬂ’ et ﬁmﬁpgkéﬁ;thyl] 5-(3-

[(23) -9- ((ayant)ﬁahydwhydld—p@methylbehzmeiulfmhﬂaﬁieIvgas@yﬂt%qgh};@@ﬁb%x 13- rr:sr czilpt 0|toent anoi c

acCl was S eS| S ure or a e startin

from N ({P28FRZENGSH quilﬁ@]ﬁ ﬁﬁ%ﬁ%ﬂﬁ'ﬁﬁy c]‘:B@F‘Fsol i din-2- yl }rrerr}t)hyl Yani | i ne. °

N- ({(2S) -G i@ 5o B, CRID O W1, ig)eaar@mﬁv%%aa/b}smtm 80 (h! 19, Was

synt hesi sed from 3-i odobénzenesul fon chioride using standard procedures.

1H NVR ( 5064-T4# (m,GEBO®PS (d505H).16.944d, SH);429I$, 280),8. 1—123 0Q (o, 2H)5D8G (545 (m

355 (e DyLo5 178, gy hog el S 1555k 08 yu SRR B 31y

M 3100-QuHEN{OES; 6491)3172MBED Y, f9iRd@49.130] ), 1.82 1.65 (m 3H), 1.57-1.50 (m
111), 1.42-1.32 (m 111). HRVS (ES] calcul ated for C28H34N404S2 555. 2100
(MrH) +, found 555.2032. EXAMPLE 49 25

2-[ (6- Ami nopyri di n-3-yl) et hyl ] - 3ERRMPAPBL4S- 5- { 3- [ (et hyl ami no) sul fonyl | -
phenyl } pent anqi ¢ aci, d was, synt hesi sed accordi gaglpto t he pr ocedure for Exanple

1, starting PrdinopynginghHepehyl]-5-63-{l{40-2da dintk onani de.
N-(2-f e
(2-Tury rPLzenes}ﬂ ?he'ﬁyp@ Groafe @usylkgaamgeﬁiﬂkés@m&m@% deypRBagbsed rom

3-i odobe ony
15  for Example 1, starting from N-({(25)-1- [(3-10dophenyl)sﬂfonyl]pmohdm-2-

yl}methyDaniline. N-({(25)-1-[(3-iodophenyl)sulfonyl]pyrrolidin-2-yl }methyl)aniline was

synthesised from 3-iodobenzenesulfonyl chloride using standard procedures.

'H NMR (500 MHz, CD;0D): 8 7.71 (dd, J = 2.1, 9.1 Hz, 1H), 7.59-7.45 (m, 7H), 7.31~

7.29 (m, 3H), 6.89 (d, J=9.3 Hz, 1H), 3.83-3.75 (m, 1H), 3.53 (ddd, /= 3.1, 6.0, 13.0 Hz,
20 1H), 3.44-3.36 (m, 2H)., 3.26-3.18 (m, 1H), 3.00-2.70 (m, 6H), 2.05-1.97 (m, 1H), 1.82-

1.65 (m, 3H), 1.57-1.50 (m, 1H), 1.42-1.32 (m, 1H). HRMS (ESI) calculated for

CasHz4N404S; 555.2100 (M+H)", found 555.2032.

EXAMPLE 49

25 2- [(6-A1rlinopyridi11;3-yl)methyl]—S-mercapto—S ~{3-[(methylamino)sulfonyl]-
phenyl }pentanoic acid was synthesised according to the procedure for Example 1, starting
from N-(2-furylmethyl)-3-iodo-N-methylbenzenesulfonamide. N-(2-furylmethyl)-3-iodo-
N-methylbenzenesulfonamide was synthesised from 3-iodobenzenesulfonyl chloride using
standard procedures.

30  'HNMR (500 MHz, CD;0D): & 7.85 (dd, J= 2.1, 9.1 Hz, 1H), 7.69-7.65 (m, 3H), 7.51-
7.50 (m, 2H), 6.94 (dd, J = 0.5, 9.1 Hz, 1H), 3.12-3.07 (m, 2H), 3.00-2.96 (m, 1H), 2.93-



standard procedures. 30 'H NWR (500 MHz, CD30D): S 7.85 (dd, J= 2.1, 9.1 Hz,
111), 7.69-7.65 (m 311), 7.51- 7.50 (m 211), 6.94 (dd, J= 0.5, 9. 1 I—(z

111), 3.12-3.07 (m 211), 3.00-2.96 (m 111), 2.93 12 DEC 2006 WO 03} 1 864 285
PCT/ SEO3/ 00970 27 2.77 (m 3H), 2.51(s, 3H), 2.16-2.10 (m 1H), 1.91-1.83
(m 1H) . HRYEO¥GE420cal cul ated for Ot sH23N304S2 410. 1208 pdyiEhsinoefgound

410. 1207. EXAMPLE 50 5

2-[ (6- Ami nopyri di n-3-yl ) met hyl j - 3- neRéapt o- 5- ( 3- {[ et hyl ( 2-

phenyl et hyl ) am no] sul fonyl }phenyl )pent anoi ¢ acid was synthesi sed according

to the ﬁrocedurefo i ng from 3-iodo-Nnethyl - N-(2-
pheny! et By (BeHe At :f%}aarﬁﬁt?ew(mn 1H)= Y9183 (m, 1H). HRMS (ESI) calculated

3-i odo- Nyt ¥ ) | fonam de was synthesised from
3- |odobenzen£e%ulﬁ%§§ or(l?%gy‘lusc%&ﬁg ?gﬁﬂérd procedures. 10 1H NMR (400
MHz, CDCl13): S 7.64 (s, 111) 7.54-7.57 (d, 3H), 7.39-7.40 (d, 3H), 7.24-

7.27 (t, 3H), 7.14-7.20 (m 3H), mgiégﬂl) 3.23-3.27 2.96-3.03 (m 3H),
2.80- 2.84 (t, 313), 2.72 (s, 3A , 1H), 1.69-1.80 (dd, IM

1.53-%.55 (d, z-lfﬁ)AmMSPﬁE&hB-yl)ﬁibﬂlyﬂ I-Mtedchpito-51(3- {Eiiéﬂyﬁtﬁ 51 This Exanple

|1 strates f (6- di thyl]-3-

Imer g apt oP ﬂ%‘% ﬁ?haowl)ye F’Eﬁl@%ﬁ%%#@é%ﬁegﬁﬁ?%gg% F"oth‘]3 (a)

tert-but }Siro(:é’duké)f&?%ﬁﬂ;?éx Hﬁrﬂﬁéﬂé{ﬂa%hbwﬁﬁ%ﬁm zole (7.8 g, 115 mml) was
added to a sol ution i odophenol 5 nmo

1) and
tert-but thhﬂwl)bqrapwﬂﬁ@nawdeah@degwe@yl- Kmewethyl)bawgw}fmﬂmne (80 ni)
at 0 C Ihe efnﬁ?&%éﬂmﬁb%&ﬁb@nﬁéﬁe@u@&ﬂ% @ggn&t%ﬁ% sPa\é&Jr& Jéhe Suspensi on was

washed thre th water an r| e and concentrat ed

to gilde émmtmmm@mcm} SiTddagnNEN X $I-disTed, rm)s? B0 (aeHg, 7.88% . 25 (b)

hvlr ox - har 5 S0 7 T G By oy o St b 6l i SHoctite ach o (190
L, 3.3 mBh)t, y@p 2@@%@@}902@7%@@1’5 11099-10%0 arIiH)bysyh 53§&{1§? MS (ESI)
[ (terl-but ox%/Mar kgpnyl )am no] pyri di n- 3-yl

15 EXAMPLE 51
This Example illustrates the preparation of 2-[(6-aminopyridin-3-yDmethyl]}-3-
mercapto-5-[3-(tetrahydrofuran-3-yloxy)phenyl]pentanoic acid.

(a) tert-butyl(3-iodgphenoxy)dimethylsilane
20 Imidazole (7.8 g, 115 mmol) was added to a solution of 3-iodophenol (12.7 g, 58
mmol) and fert-butyl(chloro)dimethylsilane (9.9 g, 65 mmol) in dichloromethane (80 mL}

at 0 °C. The reaction mixture was stirred at rt overnight. The suspension was washed three

times with water and once with brine, dried and concentrated to give crude fert-butyl(3~
iodophenoxy)dimethylsilane (20 g, 93%).

25
(b) tert-butyl 2-({6-[(tert-butoxycarbonyl)aminolpyridin-3-vl }methyl)-5-(3-
hydroxyphenyl)-3-[(4-methoxvybenzylthio|pentanoate

Glacial acetic acid (190 pL, 3.3 mmoL) was added to a solution of rers-butyl 2-({6~

[(tert-butoxycarbonyl)amino]pyridin-3-yl ymethyl)-5-(3-{ [tert-

30  butyl(dimethyl)silyl]oxy}phenyl)-3-[(4-methoxybenzyl)thiopentanoate (800 mg, 0.89
mmol, synthesised according to the procedure for Example 1, starting from terz-butyl(3-
iodophenoxy)dimethylsilane) in dry THF (10 mL). Tetrabutylammonium fluoride




30 butyl (di met hyl)silyl]oxy}phenyl)-3-[(4-nmethoxybenzyl)thi o] pentanoate (800
ng, 0.89 mmol, synthesised according to the procedure for Exanple 1 DEC 7006
starting fromtest-butyl(3- iodophenoxy)dinmethylsilane) in dry TI-IF (g :
mL) . Tetrabutyl ammonium fluoride 1 2 DEC 2006 WD 03/106420 PCTI SE03/ 00970
28 trihydr @0¥ueRony, 1.5 nmol) was added and the mi Xt upgy 0944 red for
12 h at room tenperature. EtQAc (150 nL) was added and the sol ution was
washed with saturated aqueous NaHCO28 water and brine, dried and
concentrated. Flash chromatography (CH2Cl2/EtOAc, 10: 1) gave tert-butyl
2-({6-[(tert-butoxycarbonyl i/am nol pyridin-3 5

y| } met hy [thyglratSRY arso Xy prraely Wis @ided and-fhe mistyisavas yliryadfon] peatraemat e (660 ny,

98 %

2- (b (R OBV 50 01 wan s e solutcpmas gyt st

met hoxybeguepiiy Nhli?[cmawq‘te&%aﬁd bifiteq biniett amﬂwbma:nﬁatvd @iy plivemsdolapin gngat e
1,1'-azo \ or ma was .added to a

sol uti on?b%w@{y(?"lﬁn?h'q%ﬁvﬁl%ﬁg?étﬁﬁ ﬁ{g%?tgé%%@xy@r@g%?]pyﬁdm uene (2 ml).
Tet r aly d PR B¢ Dhydreiphduyl) B (AoRRkhox sz 1 RAT ’b{d@ date (660 mg, 98 %).

2-({6-[(tert- butoxycarbonyl ) am no] pyri di n- 3 yl
(3- hydr oxyphenyl) - 3-[ (4- met hoxybenzy] ) t hi o] pent anoate (154 nmg, 0.25 nmol)

was adde DI R eV 'ﬁt% 0B e S - YRS i for 12 h at 80 C
Tol uene %4 e x.guy ElWas V\%%%‘%Eth brine, dried and
concent r & ea : ‘ atadefe 100: 0 to 70: 30) gave
tert- butyl

A .6 e by
but oxycar bony '%1 ?#ﬁSﬁ’o&f%“B?&‘nﬂ?Wlﬂéﬁngso7%2”‘%?&‘%‘%8%%?%%’%“&"%] 5-[ 3-

(t et nghyar ﬂ{-wbﬁﬂy}pﬁesﬁhme)@nhﬂnjblspmﬂﬁlamamane(@&mghﬁﬁy&ﬁ)ﬁm(rﬂb-ol (36

2 o g M e Bt R DS e: o 20 ¥ o

2-[ (6-amg nafdfbx by 34 hmtm(%en%ymfo@@ahaoa‘ie {134 Qaﬁlhﬂﬁ’dl})\fvwa'aﬂe‘ﬁ

yl oxy) phenyl ] pent anoi ¢ acid was synt hesi sed accor to the procedure for
Exanpl e ﬁequegtgagy{ Thegedotigninixipme Vﬁgﬁwed for 12 h at 80 °C. Toluene (100 mL) was

ﬁegﬁgxggéﬁzéglawﬁl%%ﬁ@}%%%ﬁﬂa%m U&gn {)&"g%ﬁ%de)ﬁg E)(eﬁt anoate. 25 rH

NVR (1500 chmato@fa@mtmme(EIOA)c 108:07t0772: BOM@,vem@-butYLZSGG{[@m‘lH) 7.22 (dd, 1H),

(i a11) poripgmongrfotosid bt ipdbabalG ibarpbinfonts gy (07> ™

2. 07- 1. 9@tcfray daifam.;yas&y Sohéy fpBhtadddle (7535 ¥ES1) cal cul ated for C21H27N204S
403. 1692 (M+H) +, found 403. %ﬂh

20  yloxyphenylipentanoic acid
2-[(6-aminopyridin-3-yl)methyl]-3-mercapto-5-[3-(tetrahydrofuran-3-

yloxy)phenyl]pentanoic acid was synthesised according to the procedure for Example 1,
starting from ferz-butyl 2-({6-[(tert-butoxycarbonyl)amino]pyridin-3-yl }methyl)-3-[(4-
methoxybenzyl)thio]-5-[3-(tetrahydrofuran-3-yloxy)phenyljpentanoate.

25 'HNMR (500 MHz, CD;CN/D;0 (1:1): § 7.72 (dd, 1H), 7.53 (4, 1H), 7.22 (dd, 1H), 6.90
(d, 1H), 6.83 (d, 1H), 6.76-6.72 (m, 2H), 4.98 (m, 1H), 3.93-3.79 (m, 4H), 2.99-2.84 (m,
3H), 2.83-2.66 (m, 3H), 2.27-2.18 (m, 1H), 2.07-1.96 (m, 2H), 1.83-1.73 (m, 1H). HRMS
(EST) calculated for CayHyyN,04S 403.1692 (M-+H)*, found 403.1698.

30



30 12 DEC 2006 WO 03/106420 PCT/ SE03/00970 29 EXAMPLE 52

2-[(6- Ami nopyridi n-3-yl ) nethyl]-3-nercapto-S-[3-(tetrahydrofuran-3-yl rrfbﬁomﬁ
) phenyl ] pentanoi ¢ acid was synt hesi sed according to the procedure fdr
Exanple 51. 'H NMR (400 MHz, CD3CN): 5 7.75-7.69 (d, 111), 7.58-7.56 (s, 1
H, 7.25-7. M0p3{064ey), 5 6.88-6.75 (m 4H), 3.98-3.58 (m poidsg 0dfd-3- 00 (m
1H), 2.95-2.82 (m 313), 2.74-2.65 (in, 213), 2.13-2.03 (in, 1 .98-1. 66
(m 4H). MBS (ES1) 417.9 (M+H) +. EXAMPRE 53 The activities of certain
Exanples in the assay described in: Dirk Hendriks, Sinmon 10 Scharpe and
Marc van Sande, Cdinical Chemstry, 31, 1936-1939 (1985) are presented in
Table | bel ow. TABLET Exanple hm&arrple No. 1C50 6 0.8M 31 0.6M 7

0.8M 33 0.6M (0 . 25 4.0 M
a7 10 p 26 S PR SR SR S de et pdtalietoth o g
MeOH = nplicngiisdntaibictdcid wil kminaised Socordingto tietpeccednra for Bxampleed. it = room
tenperatyre rt = roomtenperature DM = di rrpthtllformam' de_TFA =

trifluor dASBAR (09NTHz (HhEN)=D Elﬁrg@ﬁﬂs 1) }6&7-3@ ST i—l@c7-%%?11§ﬁ9dlr}9ﬁ uran Et CAc
= ethyl 8@8lakquirar), QI3 48R, 31, Brods .67 @k 18y 0) 4.8 84 (] 41 8§2-5:6315,

2H), 2.13-2.03 (m, 1H), 1.98-1.66 (m, 4H). MS (ESI) 417.9 (M+H)".

EXAMPLE 53
The activities of certain Examples in the assay described in: Dirk Hendriks, Simon
10 Scharpé and Marc van Sande, Clinical Chemistry, 31, 1936-1939 (1985) are presented in

Table I below.
TABLE]
Example No. | ICs Example No. | ICsq
6 0.8 pM 31 0.6 pM.
7 0.8 yM 33 0.6 pM
11 0.8 M 41 0.6 M
18 1.0 pM 42 0.6 pM
24 6.3 UM 43 2.0 pM
25 4.0 uM 47 1.0 uM
28 0.8 uM
Abbreviations
HOAc = acetic acid HOAG = acetic acid
MeQH = methanol MeQH = methanol
min = minutes min = minutes
i = room temperature rt = room temperature
DMF = dimethylformamide TFA = trifluoroacetic acid
DMSO = dimethyl sulfoxide THF = tetrahydrofuran
EtOAc = ethyl acetate h =hour

DBU = 1,8-diazabicyclo|5.4.0]undec-7-ene
HATU = O-(7-azabenzoiriazol-1-yl)-N,N,N', N -tetramethyluronium hexafluorophosphate
15



HATU = 0-(7-azabenzotriazol-1-yl)-N, N, N, N -tetranet hyl uroni um

hexaf | uor ophosphate 15 1 2 DEC 2006 WO 03/106420 PCT/ SEQ3/ 00970 30

SCHEMEI NHBOC NHBOC 1. t BUO2CCH2PO(CEt)2 N.( N benzene | pi peddi ne 1 DEC 2006
reflax/ 18 h 2. NaCNBH3 / HOAc (EtOQ)20P EtOHIOCC - rt 172h 0 18% COOXBu 5
SCHEME 2 1. WeaDaol | Pr2EtN X 1. BH3 / THE CH2CI 2Irt 14}&:{% rt /48h
NBOC O 2. McPh3PBr | MLtl THE 2. H202 / NaOH OC - rt / %P1 12h199%
HO 1. (COCl)2 / Et3N OWsO / CH2Cl 2 36t 116 h 2. DBU THF rt 124h190% 1.t2 A
(Et0) 30P NBCC HOAOAC / MsS 4A 4A | rtrt / 7272h / NBOC 0 COOBU 2. NaCNBH3 /
HOAc EtOHIOC - rt 116h 29% 1 2 DEC 2006 31 CLAIMS :

SCHEME 1
NHBOC
NHBOC 1, tBuQ,CCH,PO(OEY, Ne=
= benzene / piperdine 5
P refiux/ 16 h X
P 2. NaCNBH, / HOAC (Et0),0P
EIOHTOC-1t/ 72
© 18 921 ! ri7zh COO0Bu
5 SCHEME 2
1. (BOC}LO / IPLEN 1. BH, / THF
%ﬁ CHzCI2/ 1t/ 48 h NBOGC n/48h NBOG
- e ——————
0 2, MePh,PBr / Mell/ THF 2, H,0, 7 NaOH
o°C-rt/48h/50 % tI2h199% o
1. (COCR, / Et,N
DMSO ] CH,Cl,
AL
2. DBU/THF

/240190 %

1. BUO,CCH,PO(OE,
HOAG /MS 4A [ 1/ 72h
NBOC NBOG
(Et), 0P \(\% - 04\&

2. NaCNBH, / HOAc
CO0tBuy EtOH/Q°C-rt/16h
29%




1. A conpound of formula (1): SH R R2 (1) CO2H wherein: 5 Rl is phenyl
{optionally substituted by hal ogen, hydroxy, cyan, CI-4 alkyl (itseffQ DEC 2006
optional | ynono-substituted by cyano, hydroxy or phenyl), Cl-4 al koxy (itself
} optionally substituted by tetrahydrofuranyl), CF3, OCF3, nethyl enedi oxy,
COR3, S(O2R4, phenyl (itself optionally substituted by hal ogen), phenoxy
(itself optionally substituted by hal ogen) or tetrahydrofuranyl oxy},

napht hyl , pyridinyl, 10 1,2, 3,4-tetrahydropyrim din-2, 4-dione-yl (optionally
substituted by Cl-4 alkyl) or tetrahy ﬁh nyl; R2 is am nopyridinyl,

am not hi azol yl or 3-azabicycl o[ 3. 2. 1]03@@@—“55 i s hydroxy, Cl4 al koxy
(itself optionakbypeufasififbrings (yy phenyl (itself optionally substituted by
hal ogen) or pyrldlnyl) NR5R6 or an N-linked 5- or 6-nenbered 15

het erocyclic ring {unsubstituted or no-substituted by hydroxy, oxo, Cl -4
alkyl ~ (itself optionally substituted by hydroxy or NHphenyl), CO2(Cl.4

al kyl ) or phenyl (itself I at ed by halogén)}; R4 is NR7R8
or an N-linked 5- or 6-ne red heterodyclit' ring { nsubstituted;

mono- substituted by hydroxy, oxo, Cl4 cﬁy{ (itself optionally substituted
by 20 hydroxy or NHphenyl), C02(Cl4 al Ky or phenyl (itself optionally -
substituted by l_&é?glogen) or fused to a benzene ring which is optionally
substituted by al koxy}; R5, R6, R7 and R8 are, independently,
hydrogen, Cl4 rllikyhedy@Rbpiially ¥ussubgtd byhad enb}?iydﬁ@k?g,?ﬁmo Y anlkydithetxy ,
phenyl (itself optionally substituted by ha ogen or met hyl enedi oxy),
pyridinyl, COxXftionalboREwE-substiruisd by yase, mlrm}amn@wwl) Qu@k@@dﬂﬁ%t when R2

Py oPY | S AP SRR SRR BR mea JRAIIYL B
atkyl) or tet rdystophingniiiself @pticnaBRuPRATELE byahnoge@cmbﬂpt@eﬁalt or

sol vate thereof, or a solvate of such a salt. 2 DEC 2006 WD 03/ 106420"
PCT/ SE03/ 0097(ppt10na.11y substituted by halogen) or tetrahydrofuranyloxy} naphthyl, pyridinyl,

10 1,2,3,4-tetrahydropyrimidin-2,4-dione-yl (optionally substituted by Cy.4 alkyl) or

tetrahydrothienyl; |
R? is aminopyridinyl, aminothiazolyl or 3-azabicyclo[3.2.1]octyl; |
R? is hydroxy, C;4 alkoxy (itself optionally substituted by phenyl (itself optionally -
substituted by halogen) or pyridinyl), NRR® or an N-linked 5- or 6-membered
15 heterocyclic ring {unéubstituted or mono-substituted by hydfoxy, oxo, Craalkyl
~ (itself optionally substituted by hydroxy or NHphenyl), CO,(C;.4 alkyl) or phényl
(itself optionally substituted by halogen)};
») : R*is NR'R® or an N-linked 5- or 6-membered heterocyclic ring {unsubstituted;
) mono-substituted by hydroxy, oxo, Cy.qalkyl (itself optionally substituted by
20 hydroxy or NHphenyl}), CO,(C;4alkyl) or phenyl (itself optionally substituted by
halogen); or fused to a benzene ring which is optidnally substituted by Ci4 |
alkoxy}; .
R, RS R’ and R® are, mdependently, hydrogen, C;4 alkyl {optionally substituted
by halogen, cyano, hydroxy, phenyl (itself optionally substituted by halogen or
25 methylenedioxy), pyridinyl, CO;H or CO4(C;.4 alkyl)} or C;.4 alkenyl;
provided that when R*is 6-aminopyridin-3-yl then R' is substituted phenyl,
naphthyl, pyridinyl, 1,2,3,4-tetrahydropyrimidin-2,4-dione-yl (optionally
substituted by Ci.4 alkyl) or tetrahydrothienyl;

-or a pharmaceutically acceptable salt or solvate thereof ora solvate of such a salt.



32 2. A compound of fornmula (I) as claimed in claim1l wherein R is phenyl
{optionally substituted by hal ogen, hydroxy, cyano, Cl.4 al kyl (itsel
optionally nono- substituted by cyano or hydroxy), Cl44 al koxy, CF3, ﬁl%ﬁ
met hyl enedi oxy, 5 C(O NH2, S(O) 2NH2 or phenyl (itself optionally substituted
by hal ogen) ) wopgneadenyl or tetrahydrothienyl. 3. A conpouggrgﬁ oshful a (1)
as clainmed in claiml wherein RL is phenyl {optionally trtuted by

hal ogen, hydroxy, cyano, C, 4 alkyl (it3elf optionally nono 10 substltuted by
cyano, hydroxy or phenyl), Cl4 al koxy, CF3, OCF3, nethyl enedi oxy, phenoxy
(itself optionally substituted by hal ogen), tetrahydrofuranyl oxy or

t et rahydr of uranyl net hoxy}, naphthyl, pyridinyl or tetrahydrothienyl. 4. A

d of f j in_claim.l
(oubetituted “a2bpottlosdimin it B’ MRGFRT Thetd (BHSY 0 1
nono- subst i tutaﬁsﬂ]:yted&vghmlogm; hipdratyoxyano, C:l.alkyh(itself ypticnaBy mondvet hyl enedi oxy}
> 3%or 4 wher BIRRE b ko SRERRN G+ CFpORRs AIRGRIPTS y1 or
3- azabiscycl of 3C@))N]IECS((§2NFIZ or%ﬂex@rl (1f§c1$815ﬁ3ﬂh!1‘1‘fisxﬁ§ntﬁt@& B}*hﬁoéén)} B§ridihyai med in

claiml, 2, wher éi n i's 6- am nopyridin-3-yl A process for
preparing a co%@{ﬁ#dd@ﬂﬂ?lml rrul a (1) conprising reacti ng a 25 conpound of
formula (11): R R2 (I1) COR2R* wherein R is as defined in claim1 or

i ncludes a group that can be subsequently reacted to formthe group Rl, R*
is a suitabl e prompotndy fgmﬂqa(l)aasctlaﬁﬁedmchmnd@hewadR 1srpheri)du{mpt1bnaily t he am ne

f t f R2 ted th 2 DEC 2006 33
SlulnC :/mogrgi n Ls‘ﬁ%ahr]:ﬁpga?@%g% ¥%?’Y§A'ef‘¥aﬂg’%‘ 1 S'r:‘ﬁ.? ﬁ’égl@ﬁ%e of a suitable
catal yot and ubstuted by aldne, Brkose phetngl),f@lurﬁul&xy,@mpoaﬁg,giemywnwbﬁy,(I 11)

s-L RI:
( phenoxy (itself optionally substituted by halogen), tetrahydrofuranyloxy or
tetrahydrofuranylmethoxy}, naphthyl, pyridiny! or tetrahydrothienyl.
4, A compound of formula (T} as claimed in claim 1 wherein R is phenyl {substituted
15 by halogen, hydroxy, cyano, C;.4 alkyl (itseif optionally mono-substituted by cyanc
or hydroxy), C;.4 alkoxy, CF; or methylenedioxy} or tetrahydrothiophenyl.
5. A compound of formula (I) as claimed in claim 1, 2, 3 or 4 wherein R? is 6-
aminopyridin-3-yl, 2-aminothiazol-5-yl or 3-azabicyclo[3.2.1]oct-8-y1.
20
6. A compound of formula () as claimed in claim 1, 2, 3 or 4 wherein R* is 6-
aminopyridin-3-yl.
7. A process for preparing a compound of formula (I) comprising reacting a
25 compound of formula (II):
R’ /\/\(\Rz @
COR*

wherein R! is as defined in claim 1 or includes a group that can be subséquenﬂy
reacted to form the group R!, R* is a suitable protecting group and R? is as defined

in claim 1 or the amine function of R* can be protected, with a thiol of formuia L-



CO2R* and, optionally reacting the functional group on R, and. subsequently
renmoving the protecting groups as necessary. 8. A pharmaceuti cal ﬂ 005
formul ati on containing a conmpound acco3di ng to any one of clains I %Ega\g
active ingredient in. conbination with a pharmaceutically acceptabl e
adjuvant, diluent or carrier. 9. The use of a conpound as clainmed in claim1l
for the manufttwlreesiol iaarenkibdapmindcting grouphm thahtebédce@f aghitade baxlygept | dase
u 10. A phar ceuti.c rimul ation. for use._in the eat nent or prophyl axis
of conditiond® %%?‘@tq%hﬂﬁog‘fw dn fm %%9%%@5@?‘8%%(@ s beneficial.
conprising a conpound as clained in claiml in conbination with a

phar maceutical |y acceptabl e adjuvant, diluent or carrier.

CO,R*

and, optionally reacting the functional group on Rl, and subsequently removing the

protecting groups as necessary,

8. A pharmaceutical formulation containing a compound according to any one of
claims 1 to 6 as active ingredient in combination with a pharmaceutically acceptable

adjuvant, diluent or carrier,

9. The use of a compound as claimed in claim 1 for the manufacture of a medicament

for the inhibition of carboxypeptidase U.

10. A pharmaceutical formulation for use in the treatment or prophylaxis of conditions
where inhibition of carboxypeptidase U is beneficial. comprising a compound as
claimed in claim 1 in combination with a pharmaceutically acceptable adjuvant,

diluent or carrier.



