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European patent (AT, BE, CH CY, E FR, GB, GR IE IT, LU,

MC, NL, PT, SE, TR), OAPl patent (BF, BJ CF CG C, CM GA GN GW |v|_,
MR, NE, TR prddant Fabntidt RiAeS e8! a sericd! dfndval gc?rﬂéodrfdQQhats‘S%Jﬁﬂzbﬁ&Booft

two-letter codes and ot her abbrevi-ations; ance tes on
Codes aRBABH «lpeRlifyneerlssssr I\hgt%tpftqfr@ab%élpﬂ- CcAMpgsitanse gomprisigg| thesessue

of the PhbiteRzaqd fhe Use &F sd¥lpdd; A& |a (1),
wher ei n RLlls H or CN, X'S S g%fdsahoﬁ%@@%?ﬁé& %md”ﬂg%oge a coval ent

bond, Het is a nitrogen-containing het er o- cycl eand nis 1-5 are new. The
corrpoungscﬁﬁmhhe I nvention are inhibitors of dipeptidyl peptidase IV.
Phar naceuti cal corrp03|t|ons of the conmpounds of the invention, orphar-

The enzyme dipeplidyl peptldase v, herem abbrevnated DP-tv- (a‘nd elsewhere as DAP-V
or DPP-IV) and also known by the classification EC.3.4.14.5, is a serine protease that
cleaves the N-terminal dipeptide from peptides that begin w:th the sequence H-Xaa-Pro

~ (where Xaa is any amino acid, a]though preferably a llpophlllc one, and Pro is proline). |
will also accept as substrates peptides that begin with the sequence H-Xaa-Ala (where Ala
is alanine). DP-IV was first identified as a membrane-bound protein. More recently a
‘soluble form has been identified, \ | ' '
Initial interest in DP-IV focussed on its role in the activeﬁon of T lymphocytes. - DP-IV is
identical to the T cell protein CD26. It was proposed thet inhibitors of DP-IV would be
capable of modulating T cell responsiveness, and so could be developed as novel

- immunomodulators. It was further suggested that CD26 was a necessary co-receptor for
HIV.. and thus that DP-IV inhibitors could be useful in the treatment of AIDS.

Attention was given to the role of DP-IV outsmie the immune system. It was recogmsed

- that DP-1V has a key role in the degradatlon of several peptrde honnones mcludlng growﬂt )
hormone releasing hormone (GHRH) and glucagon-llke peptrde—1 and -2 (GLP—1 and :
GLP-2), Since GLP~1 is known to have a potentrattng effect on the action of msu!m inthe . .
control of post-prandlai blood gluoose levels it is ciear that DP-IV inhibitors mrght also- be :
usefully employed in the freatment of type 1l drabetes and rmpalred glucose tolerance At
least two DP-IV mhrbrtors are currenﬂy undergorng clrmcal tnals to explore thrs possrbllrty

| Several groups have dlsciosed mhtbrtors of DP—!V Whlle some leads have been found_-""' |

h from random screenrng programs the majasity of ihe work in this fi eld has been dlrected L
towards the mVestrgatron of substrate analogs. lnhlbltors of DP-IV that are substrate' S
-analogs are disclosed in, for example Us § 462 928, US 5, 543, 396 WO95/15309 -
'(equwalent to US 5,939,560 and EP 0731789) W098/19998 (equrvalent to US 6,011 155), |
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maceufical ly acceptable salts thereof, are useful in the treatnent of,
inter alia, type 2 diabetes. 25 October 2004 WD 0181337 | nhi bitors of

Di peptidyl Peptidase IV PCT/G BO /01875 The. present' i nvehOctober 20t es to
a series of..novel .conpounds that ar e inhibitors of the enzyne di peptldyl
pepti dase |V, to. pharmaceutical -'conpositions conprising these -

i nhi bi tor S, pjgutﬁe use of such corrp03|t|ons In the treatnent of human,

di seases Background The enzyme dipeptidyl peptidase |V, heFeTFBAHIBE at ed
DP-1V-(21rid el sewhere as DAP-1V or DPP-IV) and al so known by the e

cl assifi I ne p I-hat cl eaves, t he -

N-term ni‘pbé%égﬁ &Béf\&éﬁgﬁéﬁ% deﬁ? %Pmﬁ%a@%ewd% Pro

(wher eI Xdﬁ;'d{ﬁc aciys, mﬂmalare:lun@bmb?ngherﬁmfo?a&tbl whike h:embd ltha'tMeh t gdﬁiéd Pro

is proline a S C a at es e | des at ,-begin

wi th. t he 69&&'&!81’1?!@ ?\% Blawoy sl 2 € aighsg vowggewveéﬁrge

Ib dent i 1(‘1 i Qﬁs?&nza efidA aitneatfﬁﬂu nnymmm mmg&gmp\eeaetb%ﬁelm @Jod%ﬁﬂ%rﬁisé@'dﬁas
een ideptifie L.t nt e in f ocu ro in e -

activati 3‘]‘? olP b f?ﬁﬂ}%&%‘é‘b’; b&'q ayge g S‘T%b%f‘ﬂg'abf'r%‘e‘ms P&sn

CD26. |t thidfreptRRas edhehatemaihs, bidvesver, od nBRY rd{ wkas e DrEAD With Gnphoved

nodul ating T cell responsiveness, and. so.coul d be devel oped as novel

I Munono . It was furt her suggested that CD26 was a necessary |
co-receptor for Hi V,, and t hus that DP-1V inhibitors could be useful in

the:t rea%&g AL (rent was given to the role of DP-1V outside
the imu ?&F&H{’ o pyg 'sed that DP-1V has a key rote in the -
~dégradati-on of several peptide hornmpnes, includi ng growth hornone -° -

rel easin i ke 2 (@ MP-1 -and
Gp oy, ErBOURRAS hol Rk Pl A are TR M o et ot e sberom o
i nsul i n The tchapouads cari befuseddor meatndataieqbbbadu@hwaﬁmdn%li@eas‘esl mciligitly

t hat DP- t d in the treatnent. of
type 11 8ol Rudthital a3 Roiaby ALt AR S BB

i nhi bi t ofos ther gse wf rtbeltdompnmttsr glothegpmebamlo:alof tpﬂa&héoehﬁca@%nﬁfoembrﬁﬁ Sto such
passi bi | b&rﬁposstzons per se, and fo the use of such compasitions in human therapy. The compounds

can be described by general formula 1. ‘

2

' Het N

In general formula 1, R* can be either H or CN, X' can be S, O, SO; or CHz, X2 can be a
carbonyl group, CH, or may be absent, n can be 1-5, and Het can be an optionally substituted
aromatic nitrogen-containing heterocycle.

In a first aspect, the present invention comprises a compound of formuia 1, tautomers and
sterecisomers thereof, and pharmaceutically acceptable salts of said compounds, tautomers

- and isomers




Several groups have disclosed inhibitors of DP-1V. Wile sone. |eads have
been found from random screening prograns, the majority of the work in
this field has been 'directed towards the investigation 28 Ostbst 2ade

anal ogs. Inhibitors of DP-1V that are substiate .analogs are disclosed
in, for exanple, US 5,462,928, US 5,543,396; W95115309 (equivalent to US
5,939,560 and EP 0731789), W98/ 19998 (equivalent to US 6,011, 155), - L 25
Cct ober 2004 V\o )1181337" PC | GB01/ 01875 W99/46272 and’ W99161431. - The
nost poten ors are am noacyl pynDidine boronic ad’m‘ﬁ;‘ers‘IShesie__
are unstable and tend to cyciise, while the nore stable-pyrrniidine and . .
t hi az~ olv* derlvatlves have a lower affinity for the enzyne and so woul d
require arge tdoses In a clinical situation.. Pyrrolidine nitrites appear
- to of f eR'as gittedl adydmgeniaten sr acitrile ghey; have both a hi gh affinity-for the

f bas
Ther o drte SeARIBORH LutP il o aPro R stbhoRpofie iy ThfFs0fue:
pr oper t iXéds a Baibehyl e, amatoyiersf grobe of avevaendhon&nbodi ments may relate to a

series of inhibitors of DP-1V with inproved affinity for the enzyne. The
conpounéi§t 830 aremalieirpgin-eandaining baterrsiiele selegted leppyrigy!. Ryfidazingl. Sudridinyl,

i ncl udi BQrathPaihf&Qogl Uﬁﬁ%l}loktﬁéﬂwels%ﬂﬁazhwpeoﬂalzof}l ai@@i&%zw A.s}faorbghilmsiéd

further nbomentsna rel ate he use of the cConpounds in't
pr epar a@ﬂdﬁgleﬁs therspfral 9ﬁwht§'amamﬁaﬁo3a"v ibg$ybstitiged gapne Ob R FaMbOR §t95@§“ agd,

and to Werd!fR ijsﬁ!u@hts%g%ﬁa‘cﬁédoﬁ&n'@r%ﬂﬁﬂ hg&&ﬁspm-@snkgoﬁp%ﬂﬂé cgey be
descri bed by general fornula 1
alkylamirio, di(C,-C; alkyl) amino, fluoro, chioro, bromo tnﬂuoromethyl nitro, cyano, carboxy
and C;-Cs alkyloxycarbony! groups ; and n is 1-5, wherein the term C4-C; alkyl, either by itself or
in such combinations as C;-C; atkyloxy, C4-Cg alkylamino and di{(C,-Cg alkyl)amino and C;-Cg
alkyloxycarbonyl means linear, branched and cyclic saturated hydrocarbon groups of between

one and six carbon atoms.

N

In a second aspect, the present invention comprises a pharmaceutical composition for human

therapeutic use comprising at least one compound as defined by the previous aspect.

In a third aspect, the preéent invention comprises the use of a compound as defined by the

_previous aspects for-the preparation of a pharmaceutical composition for the treatment of at
least one of type 2 drabetes :mpalred glucose tolerance, growth hormone deﬁclency, polycystic
ovary syndrome, and auto—lmmune and mﬂammatory d|seases

Detailed Description of the In\{ehtfon"
‘in a first aspect! me'plésént-invénﬁon-'wmpmes a séries of novel compodnds'ﬂlat’are

inhibitors of the enzyme DP-IV and are useful for the treatment of oertam human dzseases
The compounds are descﬁbed by general formula 1.._ < ' S

2a



In general formula 1. R1 can be either Hor CN, X1 can be S, 0, SO2 or CH2,
X2 can be a carbonyl group, CH2 or may be absent, n can be 1-5, and Het
can be an optionally substituted aromatic nitrogen-contaksOvigble2tm4ocycl e.
In a first aspect, the present invention conprises a conpound of fornula 1,
t aut orrer SVQAW813T er eoi soners t hereof, and phar maceut i cal | pcraapbgse sal ts
of said conpounds, tautonmers and isomers 2 Het>NH (9HA - r'- -1 25

Oct ober 2004 -WD 01/8133 7 PCTI GB01/ A S75 wherein: R is either a .
hydrogen atom-or a nitrile . groug? X1 is selected froma sul phur atom an
oxygen atom a-sul phonyl gram);(nﬁr\ml met hyl ene group; X2 is a carbonyl
group, a nethylene group or a covz g’at bongt Het is an aromatic

ni trogen-contai ning heterocycle s fApm pyrildyl , pyridazinyl,
pyrimdinyl, pyrazinyl, .imdazol pwiazefyl, thiazolyl, isothi azol yl,
oxazol yl , i soxazol yl and bent ‘Hed ygnalqgues thereof, all of whi ch ‘may
opti onal I y be substituted on one or re bon atons, and where the
substituents are selectéed from Cl- C6™al kyl', hydroxy, Cl-C6 al kyl oxy, am no,

CLo s I BTN ot R ORpROH i AR et S S BB ot
amrjrb n i ?emFe‘Senm idphurt afem; an m)@geﬁ:@tcah k3 Isplpboryh gronuw&isoseel_d&s D g}eﬁhylelchcﬂo
o B3 (B KD R e el U2 S nflferic BB
hydr oc ardr@cglatﬁmélood bﬂlwmbleam can have ary mgmlrvah,tednﬁwl eém 1aar3:le?onble; '

, Lion for
aSpect . L BHE S roh e fidoBon SOTBIRFRo@roBRAL BREAUY (6 pRRIPISALAR O

man rapeut1c use conmprisin ne .conmpoun
previ ous)yamm pmﬂxlhmmwbmazwﬂeth@mlsb rspthlamhrhtoxamlglo lqmamiyl amk use

of -a co r of a

oo o Tt S ok 1 & bAoA Sk Ll HiH AN,

di abet esjuinazpliny.e quipoydioyle benzimidazelyl, gindandyl.h benzotiazhiylj dv&nmpthmzﬂlylcyst ic
benzoxazolyl and bem.lsoxazolyl This heterocycle may opfionally- be substituted on one .

or mofe carbon atoms Suitable substitoents are fower alkyl, hydroxy, lower alkyloxy,
B _ammo lower alkylammo di(lower alkyl)ammo ﬂuoro chloro, bromo, nitro, tnﬂuoromethyl
. 'cyano carboxy and lower alkyloxycarbonyl groups.

In the context of ihe present disclosure, the term lower alkyl, either by itseff or in such
combinations as lower alkyloxy, is intended fo comprise linear, branched and cyclic
saturated hydrocarbon groups of between one and six carbon atoms. Examples of lower -
atkyl groups include, but are not limited to, methyl, ethyl, isopropyl, tert-butyl, neopentyl
cyclohexyl,,  cyclopentyimethyl, - 2-(cyclopropyl)ethyl, -. 3,3-dimethylcyclobutyl
btcyc!o[S 1 0]hexy1

The compounds of genera! formula 'l have at least one stereogenic centre and so can

exhlblt optlcal |somensm All such isomers, :ncludmg enantlomers dlastereomers and
eplmers are lncluded w;thm the scope of the mventjon Furthermore, the lnvenhon
mcludes such compounds as sungle isomers and as m:xtures mcludtng racemates
Certam oompounds aooorchng to general formula 1 mcludmg those in which the Het group

cames a hydroxy or ammo subshtuent can exist as tautomers These tautomers, erther
separaie!y oras mtxtures are also consmiered to be wrthm the scope of the invention.

The compounds accordzng to general formula 1 have at least one basic functional group

They can therefore form addition salts with acids.- Those addifion salts that are formed
3



ovary syndrone, and auto-imune and inflammatory di seases. Detail ed
Description: of the Invention In a first aspect; the present invention
conprises a series of novel conmpounds that'are inhibi tor2500fobeh:eocanzyne
DP4V and are useful for the treatnent of certain human diseases. The
conpoundwaalgisiscri bed by general fornula 11 2a 25 Cct obprt/2860d01463
01/81337 2 Het-'~X~-NH (CH2)n O PCT /GB01/01875 In this general-formila,
R represents either a hydrogen atomor a nitrite group (-GN _ . X

r epr es@ih pharmtsdanticdlly adceaptable svidgeare imbimded withini itid seppe gf dig u(veﬁ@n) or a

ot hyl G gl%aeﬁ%ﬁ* s o TR R A, fiohiBarfuc 50 e e inedcod )

i Nt egr gen26d Add, iinvsieacid, raelﬂaﬁesd;hlbmcrmp:r dydmichlosin amido niktic acid, sulphuric

ni trogen-cont aj ni et erocycl e- sel ected from pyridyl, pyridazinyl,
pyri r pRefmRh OSPW%‘J; deih F‘K'? ‘dazol yl, pyrazol yl,thi azol yl,” isothiazolyl,
oxazolyl | soxazol yl and “bent fused analogues thereof such as qui nolinyl,

I soqui’ nol i nyl, cinnolin ht haI n u ,
benzi nCGH31HI PMPOHALE3 ""g D ﬁ fé’i‘{ﬁ’%hq"’ %ﬁélgél%? ﬁ o%h‘{l]%%tgée%\é%xazol yl
and be{bzmmxgamelmth baseBhi mmesnofysm salls ioplubertae |spdivioe, mﬁasmumwlreh on
one ar b ato | t
hydr ox?alc’f' W&E@?B""&%# fﬁgﬂ%@%’f"ﬁ%ﬁ@% %ﬁqﬁm ﬁf& ﬁ% am no,
f | uor onydrbiiae, deec eambonate for bicatbonédeu oSmhﬂh,ytbtra—aﬂwhammmwrbsaI}s mad beower
al kyl oxycar,bon n-th n 0S he term
| ower fﬁl bb ﬁeh%[acﬁcg'l ng\?l g ‘g‘&ﬁnggtu%ﬂ'% | on o‘ﬂoﬁ éowelr'ibrg‘raf(r%/l OXY,
is int g@dﬁdatycarmqenermmhemsam abtrmﬂtwurdnamhmf;mmeddmeatsahamhﬂhwam@car bon
groups ,0 meen and X_C groups
ol b6 Pt eace of His i of MR SISk senBfied Beflloch Uil
neopengpd the pnmary amine group of the same molecule, which is also called a zwrttenon

Insofar as they are phammaceutically acceptab!e all these salts are mcluded within the -

AN

o scope of the invention.

" Ina preferred émbodiment of the invention R* is a nitrile group. Within this embodiment, it
is prefemred that the stereochemistry of the nitrile group is as shown in general formula 2.

2
' Het/ “NH

aQ

Accordmg to the standard termmology, this is the S conﬁguratlon when X1 is methylene but
the R conﬁgulahon when X'is su!phur oxygen or sulphonyl '

-ln another preferred embodment, the stereochemlstry atthe centre adjacent to the pnmary

' Aamlne IS the S conﬁguratlon as shown in genera[ formula 3.
. X2 .
Het/ ‘NH

(CHZ) ‘ l/




cydohexyl, cyclopentyl methyl, 2-(cyclopropyl)ethyl, -:.

.3, 3:-di met hyl cyci obutyl and bicycio[3.1.0lhexyl. The conpounds of general
formula | have at |east one stereogeni c centre and so care5 ©ziobéi 200apt i cal
isonerism Al such isoners, including enantioners, diastereoners and
separ at elyyo@i/s@37 m xtures, are al so considered to be W t hi e of
the invention. ..Certain corrpounds according to general P&TP(F%@?%

i ncl udi ng those in which the Het group --carries a' bydroxy or am no

Subst! 'wih i %Hmb%ﬁln%r\tﬁﬂ‘st Rt BRI hAPRE shBUMUE ayitikl .%.%paan& AKIES-

such compounds as single I somner as mxtures, 1nc rates.

epi mer Prefeed sl tuafeﬁslwmcihave fh%éb%&*éiﬂ@oﬁﬁglﬂ‘ﬁ@ﬂ qepicied memltfh@wl@ﬁe 't he

i nvention The corrpounds accordifg to general formula | have at |east one
basi ¢ functional group. 'Iil; y Cagjherefore .formaddition salts with
acids.. - Those addition salfs thgt are fgimed 3 25 Cctober 2004 WO
01181337 PCT/ GBOI /01875 wi t h phaithde ||y acdeptable acids are included
within the scope of the inventior]. nplyes of suitable acids include
acetic acid, trifluoroaceticyaQtd ~Nertri~g add, fumaric acid, benzoic acid,
panmoi ¢ acid, nethanesulphon?c itd, h qiochlorlc acid, nitric acid,

sul phuric aci d phosphoric acid anth he f “ Certain corrpounds accordl ng
to general formJIa 1 have an acidic group and so are able to formsalts

wi th bases. '.Exanples of such salts include the sodium potassium and

cal ci unp sablhér piféredtl emBodigieneds the inbentiona ! iioa sifiplidreateni or wirhéthjlbae
correspondi ng netal hydroxide, oxide, carbonate or bicarbonate. Sinmlarly,
tetra-m ‘ammoni um salts may- be forned by the reaction of the acid with
a tetra-al kyl- ammoni um hydroxide.. Primary, secondary and tertiary am nes,
such. ag.trieth n formaddition salts Wlth- the acid. A particular
case o Fﬂ‘?"g r,%gf%gegghgﬂ g?ﬁ?&?"ﬁ’(ﬁ’&h?? JHSSA"f or med bet ween an” aci di c

group - and the prl mary am ne group of ‘the same nol ecule which is al so

cal ed P%rhculaﬂ];r preferred compounds within the lnventron include:

: (_23)21-w;qPgrazinyrz-carbonyl)-L-omithinyl]pyrrolidine-’z-carbqnwﬂé, '

: tZS)—‘l—[l\r“’-(Pyrazinyl-2—carbonyl)-L—lysrnyl]pyrrolidine-é—carbonrtﬁle,
(28)—1-[(2'3)72'~Amino—4‘-(pyrazinykz"—éarbonylamino)butar:oyl]pyrrolidine—2~carbonitﬁle,
'(4R}&[N“-(Pyra'zinyl-zc'arbdnyr).r_-lysinﬁmiaoiidinmmon&ﬁle,
-1IN°-(Pyrazinyl-2-carbonyl)-L-omithinyiJpyrrolidine
3-N"-(2-Chiloropyridyl-3-carbonyt)-L-omithinyl]thiazolidine
1-[N"-(2-Chloropyridyl-3-carbonyt)-L-omithinyl]pyrrofidine
(28)-1-[N"-(2-Chioropyridyl-3-carbonyl}-L ~-omithinyllpymolidine-2-carbonitrile, ' S

3-N°~(Pyrazinyl-2-carbonyl)-L.-omithinyi]Jthiazolidine

3H{N°{5-Cyano-2-pyridyi}- -lysinylithiazolidine

5



I nsof ar as they. are pharmaceutically acceptable, all these salts, are
included within the scope of the invention. Ina preferred enbodi ment of
the invention.R3 is a nitrite group. Wthin this embodi mesd Qclober 2604
preferred that the - stereochem stry of the nitrite group is as shown in
-generalwibonrsada 2. 2 Het~X'NH (cH2)R r'\ 2 O GN Accorgctvgsofoishs
standard term nol ogy, this i's.thée S configuration when X is nethylene but
the R configuration when X1 is sul phur, oxygen or sul phonyl. . . In
“another preferred enbodi nent, the atereochenistry at the centre adjacent
to the prlmary amine is_the S conflgmriatlon as shown I n gener al forrrula

3.' (@SN Spanedpyridydygaylipynatdios 2eaianiiiieo 004 PCT / GBO1/ 01875 -

Wthin- this- enbodinent, it is nore préferred that R should be a nltrlle
group, and nor e pj1Eireferred still .that it shoul d.have t-he absol ute

conf i g@f‘é:ﬂr[bﬁ CEr @@@matwtadw@ﬂﬁﬁﬂmlﬂmyapmmlme-%é@rbﬂnNt!fe(| H)n 1l N
_3-[N“’-(2_-Quino|tnyt methyl)-L—leinyl]thtaaolidine, -
| 3{@-(2@uinolinylmethyt}b;omtthinylltntaiotidine,
3-[N°’§t2-Quinoxaloyll—L-lysinyl}tbtazolidine, :
N '?:-{N""-(z-Quinoxaloyl)-b-omitbinyﬂthiaaoﬁdtne, |

(st-[M*-(z—ouinoxaroyn.r_.omm'nyﬂpy@" di"‘?‘“z-mrbcnitﬁle,
.ﬁk{s’méth.’"pyraﬂ"yt‘zz“";","b?"m"-“’l"'“f‘iny'@iazolidtne.. | o
&W;“.s °qﬁi"°'i"e'3‘°arb°"ﬂtL%miminyumiazotidiné, and
| A3—[1\!“‘—(6—_'l”n'ﬂuoromethylnicotinolrl)fl_'-orntthinyl]thiazoltd ine,.. '.

In a second aspect, the present invention comprises a’pharmaceutical cornposition for
human therapeutic use. The composition is characteﬁsed in that it has, as an'acﬁ\re
agent, at least one of the compounds descnbed above Such a composttlon is useful i in
the treatment of humar dxseases The oomposrtton wrtl generalty include one or more
addthonal components selected from- phannaceut]ca!ly aoceptable exctprents and
pharmaceutlcally active agents other than those of the present ln\rentton

Tne composntlon may be presented as a solrd or ltqurd fon'nulatlon dependmg on the
mtended route of admlnlstratton Examples of solid formulattons include p|lls tablets
capsules and powders for oral admlnrstratton supposﬁones for rectat or vag:nal
admtntstratlon powders for nasal or pulmonary admlnlstratlon and patches for
transdennal or transmucosal {such’ as buccal) admtmstratlon Examp!es of ltqurd
formulatlons include solutions and suspensrons for intravenous subcutaneous or
intramuscular. tnjectton and oral nasal or pulmonary admlmstratton A partrcularly

6



CN . in another preferred enbodi nent of the invention, X is a sul phur atom

or a,methylene group. In another preferred enbodi ment of the invention, n

is-3 or 4. Particularly preferred conmpounds within the i rpseotiobér 200¢! ude:
(2S)-1-[ Ar-(Pyrazinyl - 2-car bonyl ) - L- onithinyl]pyrrolidine2 carboni hlle,

. (29) - 1-wo oufslya7azi nyl 2-carbonyl)-L |lysinyl]pyrrolidi nemongwat rile,
(29)-1-[(2'S)-2 -Am no-4'-(Pyrazinyl -2"-carbonyl am no)b

ut anoyl pyrrolidi ne-2-carbonitrile,
(4R) - 3-fdrdletrBy peedcnydtiod-is aﬁeﬁxemb} olal lagtmtniejﬂa}rbdm aﬂzmiﬂneh prefefted @rdsentat:bnl e,

Gl or ogigEn eraeﬁ%‘rra?ﬁ?f 1 5ifhert 7 FEDl et A ntravehoid jection.

1-[ hl O42- Chl or opyri dyl -3-carbonyl )-L-omnithi nyUpyrroI [ d| ne, : (2S)-1-[AP-(2
N e R AR e L
81} lglr1 QW?%%%MM i.ncse then| driai sazh Icodlippend, buli generbitis @efstrad0

2S5 )

A (5 gD oomRges Soit Bk: TS BPPYE 97N Eomeque e ip fe,composiion

(2’;‘) il Bw;s(réh Thiat ftthetmta? gatlmgtbselzbfm)e acmrle)agbnbmntl el agdilpr,et]er@i mlcbneeteZeur .
carbon'itri inoli.n Si zol jdine, , 3.-
P (o Gy SR HOFS | CEE PRS- poldisipn i B Y ot Qnlafin an
3 [ Ar - (@ndunt bDREPYln)d eqdaym thy lttahdaily dose neeessary, said tablet to be taken once

0o i i ety PSS e i3 Bt B o o e ety

(6- Met mptse,ytbaﬁ {akén Bvica(dydimet ot for hmeB}penc{ayI hBachod tablehean also be scored

[ - o9 TS Pl Tt o9 Tk o5 SRl AR oy 38 e

broken into half and administered in two portions. Preferab!y, a tablet or other unit dosage

form will contatn between 0. 1mg and 1g of aclive compound. More preferabty it will
~ contain between 1mg and 250mg.”

) “The composrtron will generally include one or more exmplents selected from those that are
recogmsed as being phamaceutically acceptable. Suitable: excipients include, but are not - |
limited to, bulking agents, binding agents, diluents, solvents, preservatrves and flavouring -
agents. . Agents that modify the release -characteristics of the composition, such as

. polymers that selectively dissolve in the intestine (“enteric coatings”) are also conSIdered in
the context of the present mventron to be suitable excipients.

The composition may comprise, in addition to the compound of the invention, a second -
phamaceutically active agent. For ex'amp‘le the composition may inctude an anti-diabetic
agent, a growth—promot:ng agent, an anh—mﬂammatory agent or an antr\mal agent.
However itis generally preferred that the composrt;on compnse only one ‘active agent. .

Ina thlrd aspect, the lnvent:on compnses a use for the c:ompounds and composztlons
descnbed above for the treatment of human diseases. Thrs aspect can equally be
consrdered fo c:ompnse a method of treatment for such diseases. The diseases
suscept]ble to treatment are those wherern an lnhlbltron of DP-IV or CDZB results in a
clinicat beneﬁt erther dlrec:tty or lndzrectly Direct effects include the btockade of T
Iymphocyte actr_vatron Indlrect effects include the potenhatlon of peptide hormone activity
by preventing the degradation of these hormones. ' Examples of diseases include, but are

7



In a second. aspect, the present invention conprises a ' pharnaceuti cal
conposi tion for human therapeutic use.. The conposition is characterised in
that it has, as an active agent, at Ieast one of the cong®Ob@sedERRN i bed
above. Such a conposition is useful in the treatnment of human di seases.
The conp¥&doi/gmasmi | 1. general |y include one ‘or nore addi tpgﬂ@ggg@jmnents
sel ected . from pharnaceutically, acceptable excipients - and
pharmaceutical ly active agents other than those of the present invention.

The Comakﬁdeantorreém@ﬁn@ﬁw QHdeRatnRitor AischsaE duchUbS .ﬁﬂ&rﬁmlaew Pdwel

depending : on'_ the intended route of  adm. n| stratlon anpl es "of soli d
f or mul AHsEEEe Ik FgyEaleid jagthntis grewéh hoﬁﬁ‘ﬂ'& 'ﬁéWﬂEr@ shart statye, -
admi ni glof éterbvaweﬁmm@ rnh@érré&@luwgé lerffice akPgpBY diaBEEE NI Pafidithg)
powder s nasal - pul npnary adm ni stration, and patches for-""

tr ansdéﬁ"?fﬁ[fe@) s t“?%H%‘?n?E %C‘Pmﬁ’%% 2l porpeesitions dRy s treaiment of imRaRs es of

l'i qui d gifcesaLbRArRESand Glpede dGabates, Oasd eadargugr RABHOANSE fr84tnicht IGRURERLS,
subcut aneous -or _intramjsgular . injection and oral, nasal .or puI nonary

adni ni $¥5e8EEHRY the Admiystealion oF pY . eﬁG% FPPYR S EURPNDY ormppsition as

PCT/ @g}é@a&?ﬁdeg@ﬁ@é&rred present ation is a tablet for. oral adm nistration.
Anot her preferred presentation, particularl y for emergency and criti cal
care, is a sterile solution for i ntravenous. injection. The conposi tion

CONpri @8 gbcibé defaild BEtHRARRAVBAL, RRAMNNY the dosin Ehegmernewib@esesﬁ%dw on.
The conposi ti n nore than one suc und, but in general

nt
s pr ol Agnding AVSiERE ARG 1BI9RFI0UBt Hia gensTEl PR GhiemPatnt and Hl?rrpound
used i Reldity CPAROSisEaon Pl Hisbassausicht Sinflahendiayabowtal disede IRatOhavehe

alive a%ent can be adm nistered in Bne to four 12‘\3 eni ent dose units. For

exanpl ECUERRESEHBLRATIS gifeasaseparated Py gyigscsnb Redads: e RhysiciRitRX sdect & rrpound
equal ieatively highakios@iduyinglake 4006 phase/ and ad dowéb hielintbRare H@éfeeroxom‘ee

quiescent penod For chronic diseases such as type 2 diabetes and impaired glucose
tolerance, the dos:ng may heed to be marntarned at the same level! for an extended period.
A dosing schedule of one to four tablets per day, each compnsmg between 0. img and 1g
(and preferably between 1mg and 250mg) of active compound might be typical in such a
case

The compounds according to the invention can be prepared by methods known in the art
The route chosen will depend on the particular nature of the substituents present in the
target molecule. The starfing material will usually be an o,-diamino acid derivative 5.

PG and PG2 are odhogonal” protectrng groups groups that mask the reactlwty of the
amme groups and that can each be selectrvely removed in the presence of ihe other
Suitable groups are well known in the lrterature Denvatwes of dlamlno aclds aooordmg to
general formula 5 are elther rtems of commeroe or are descnbed in the ﬁterature for all
values of n m the range 1 to 5 and for both the R and the S siereorsomer



per day. Alternatively, the tablet can contain half -(or one third, or one
quarter) of the daily dose, to be taken tw ce (or three or four tlmes) per
day. Such a.tablet can al so be scored to facilitate divi2iedctdbs 2094 SO
that,. for exanple, a tablet conprising a full-daily dose can be broken
into haI W83 nistered in tw portions. Preferably, aptehi@ty@g-fsot her
unit dosage formwill contain -between 0. 1_rrg and I'g of active compound.
Mor-é preferably, it wil]l contain-between 1ng and 250ng. The conposition
Wi |1 - ger@r stnhey syntisdticcratetfesp it isTpreferaisRi i Sk with a&ﬁiéeet %ﬂnérégpvé bRmsing hat
are :recq nls g abl e ui t abl e exxci pients
i ncl udea cﬁﬁﬁ%&mﬁ Hﬁ}?{lona%ﬁ%b'bﬁﬁfé?é g&@ r il bl chigpeaguieh shatdlis yent s,
sol ventmtmdme&byremn&nﬁatcbh@l@uélnworacg;'ants ._I Agents that nodify t he
release -characteristics of the conposition, such as polyners that

sel ecti vel y- di ssol ve i.n. the. int estine (“enteric coatings) are al so

consi d%tethngrfrom e itcie rrteeessaq,f td Elabprats ¢ atid \fandtioatot e t]ﬁm‘élﬂrh@@nﬁde
in-addition to the corrpound of

excipients. - Th ri

The P naye OnedRBRnmoRienae & PRI 67 Putniag dRcton drodha AeResd t he
Conposi ldteaidierdvativeldTha drdb in wHich BfdseGwodfidtare pefbmitills REOTRLgIRgeNt |

' an anti-inflammatory agent or an. -antiviral agent. However, it is"
general WOB"F‘%tf erred that the conposition conprise only one’ active agent .
In:. a'third aspect, the invention conprisses a use for the corrpounds and
corrpoS| |onsé descri bed above for the treatnent of human diseases.’ This

. aspect chem équal |y be .considered to conprise a net hod- of treatnent for
such' di'seas 1The diseases suscepti ble to treat rﬁgt are those wherein
an inhibition oMNBP-1V.or CD26 rfesyitsin a.. -clini Ol benefit - .ei.t her
directly or.indid z&my . Direct ¢ffégts incl ude.the bldckade of1, T .

| ypphocyte acti i ndj.recHN{ f g2t s incl dethep |. of peptlde

hor none acpgﬁ ty A by @[_pventl ng th degradatl on he e ho non "Exanpl es
of  di seases | gl u but are 7 25 t ober 2004 GBOL/ 01875
not lim ted t autld-i mmune and i nflammatory di seas su fl ammat.ory
bowvel di sease and’ rheumatoi d - art h‘l’l ti-s, growt h hon] o] def ti ency

Ieadl ng to shortsstature . s
The.diamino acid derivaﬁve 5 can be reacted with a pyrroiidine derivative 6 to girfe the
“amide 7. Reaction candrt:ons for achieving thls transformation are well known in the -
~ lterature.  Suitable reagents include carbodumldes phosphorus reagents and alkylv
chlorofonnates ‘and the reaction is usually catalysed by a terhary amine such as'
tnethylamme or dlmemylammo;)yndme

- The reaction depic:ied i'n Sc'heme A is available forall combinations of R' and.X'. .
.. However, for the case where R'is a nitrite group, or where X‘ IS a suiphonyl group, rt may_'.' ‘
" be advantageous to modrfy the strategy as deplcted in Schemes B and C. ’

o ,s;':igem‘e B

S 1 . PGL. NH
Xt
“CONH,
68 78 8B




pol ycystic ovary syndrome, inpaired glucose tolerance and type 2 diabetes.

- Particularly preferred is the use. of the conpounds and conpositions for
the treatnent of inpaired glucose.tolerance and type 2 disabebbsn 20nad
equal.ly -a nethod of treatnent of these diseases 'by the adm nistration of
an ef f ecWQ@I/HAHUNt of a conpound or .conposition as previ @80TIGBdesTsI bed.
The precise details of the treatnent, including the dosing reginen, will be
establ i shed by. the attending physician taking into account the general
profile of the patient and the severity of the disease. ' For diseases
such, agc&fla@mtory bowel di-sease that have . acute phases of active

di seas d by qulescent periods, the physician. nay select a _
relatively hlgh ‘dose dur.ing qﬂg1acute phase and a: | gyl maint enance . dose
for the- quiesce Eperlod For CN#bni ¢ di'seases’ such as Nybe 2 etes and
i mpai red gl ucos | erance, the

Iqﬁ gy need to- be Réy;gal'mé’ t the

os ng schedule .o

tabl ets per. day, ¢ach corrppr(}in ; . 1ny ancP@‘EL ef abI y

bet ween Ang- and 2560ng) of act ;He c oun rri"ght be ty c.aI‘ in Such a
to tle i.ngdntion can b

case. The conpounds accordin prepar ed @y net hods
known in'the art.  The route chosen"w'll. depend on the particul ar nature.
of ‘the substituents present-ln the target nolecule. The startlng mat eri al

sane | eypl 4f ot tendgd peri

will usually be an g e-diamno acid dgnrative 5. 7 PG NH . 2)n PG .and
PG 2 are orf#rogongl " protect| ng gr.oups. -groups that mask T he reactlwty
of theyang R Gl gamueaaeedveassel %hbﬁﬁ'ahzﬂ@nﬁ%ﬁ%ub

presence ‘0 e roups are known. in the i rature

Der i vatmef@nned dﬁarﬁ rwinecbsdihe@emfupﬁ@ ﬂ@ydr@fm%aeentfw%ﬁe ﬂe‘ltercecehc
ei ther ahhfifte. Ofin SURERICE, tH X Bl HSRfdUREd dsa thiBetbt @ha subSequhtly 2! |

values of‘n In therange 1 to 5 for beth the R and -the S stereoisone
25 Cct b‘ggsfogogdunw;a gglpgg%by the achon of an oxldant such as sodlum penodate

Scheie D . S T

50 - 10. N K |

ln Scheme D, compound 5" |s the drammo actd denvatrve 5 aﬂer removal of the ©-
protectmg group Y may represerrt OH but more usual!y wrll represent ihe pyrrolldlne nng
or the O-alkyl group of- an ester The free amme group is reacted wrth a heteroaryl
carbonyl chlonde to produce an amlde 11 whrch moorporates the funcﬁonalrty of the
compounds of the :nventlon wherem X2 isa carbonyl group. . Heteroaryl carbonyl chlondes
are easﬁy prepared fnom the oorrespondmg carboxyilc acrds whlch are well known
compounds The reachon of scheme Dis generally apphuble to al! the vanaﬁons of the
group Het wrth the provrso that oertam subshtuents on Het may requ:re protectlon Such
groups and the appropnate protechon wzll generaliy be obwous to those farmlrar wrth the
art’”
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PCT/ GBO /01875 For some synthetic strategies, "it is preferable to start
with,an ester of the above diam no acid, such as the benzyl, nethyl or
tert-butyl ester. The ester will be chosen such that it |250d0ber’rgomml ysed
by reagents'that can cleave PG or P&, . . Starting from5,. it is
necessarWO@lﬁl@ﬁorate t.he acid functlon into the pyrroli Qlc«m;mmgﬁ:,
derivative of the "target nolecule, and to elabarate the co-am ne function
into the desired heteroaryl derivative. The order in which these two

st eps avmaarex%‘ i@raT&ﬁirale‘ht BoNd, 'lQﬁQf&ﬁlfbé)SosénBi@%bBﬁth@CtQ@ nari? donl}'H X

(CH2) " OH 5 Il am,.no acid derivative 5 c e reac with a

pyrrpli H'fen%mﬂ'@rq \R)’t‘i‘ @]@Ww@éatﬁ?@ ¢fdoride gedleride;n In semeicesen dhé or

achi evi Rgtetddirgt &mmf@fminaermw fot BB dasii @BBessibl; tdﬂﬁ‘negl hfnﬁﬁ%‘tsﬁff%en I table
reagent's incl Ud% é 8}’14 i m des ghosphor Us reagents an

chl or of BrAMHIe SN R BETISSAYI RSLEN [aftemativen e push Eﬁ 2 eeduclivy ami ne

such asSamidztibgt hyﬁgaigmmetratgﬁ irdscRinfy/lEam nopyridine . . The react ion depicted
in Schene Ais available for' all conbinations of R and . X .. However,

for the case where R is anitrile-group, or where X is a sul phonyl
group, . Stheri@¥E be advant ageous .to nodify the strat egy as depicted in
Schemes B ai 7B 9 89. 25 Cet ober 2004

CHO . T o ] '-H‘:"t\‘

S : NH -
(CHz)_M .. NaBHCN (CI;H')'“
2

- :PGiﬁ/k"/Y ‘ +._lHEt'T_f\IH2 — -F’GZ\ | %]:Y .

2 3 g

Reduct:ve amination is. also the method of chmce when )(2 isa methy!ene group ‘In _fhis
case, there are fwo ophons as rllustrated m Scheme F..

Scheme F
CHO
(CH.) .
PGZ J\n/y + Het” “NH
O B |
12 : 15
NaBH,CN

or

+  Het—CHO“ - : 16

When all the groups have been elaborated the final protecung group |s removed and the
product is |soiated and punﬁed usmg standard techmques

Il



.NHNH . (CH2) r | (9H2 6¢c 7c 9¢ In Schene B, the W group is introduced
as ~ a primary. am de and subsequently transfornmed into ' a niitnle by the
action of a dehydrating agent such as trifluoroacetic arftSydectober.2008 Schene
C, the X group is introduced as a thioether and subsequently transformed
into a swigpiimasxE by .the action of an oxidant such as sodipggf/ch@ldigfat -
Scherime D 5D . PCT /GB01/01875 PGn 10-In_Schene D, conpound .5D is the
diami'no acid derivative 5. after renoval .4 the w -protecting .group. Y
may represent OH. ,but. .nore usually w.ll represent the pyrrol i dine ring
or the O al kyl glrou of an ester.. The free amne -group is reacted; with "
a het dhese generalspethednare fuhsr lystratgd lfﬁheédw"%ﬁoa%mg eXEMPlEhi ch
|ncorporat es -the functionality of the - conpounds of the invention wherein
X2 .is a carbonyl group. - Heteroaryl car bonyl" chi or| des  are easily prepared
from {EANPL irrespondl ng. carboxyli¢ .acids, ~which' -are well known'

, conpounds.. . The reaction of schene D IS general I'y applicable to: all
tie' varlatlons .of the :-group "Het, with the proviso that certain
subsst ADIERNTBeRS Het - may -requi re prot ection Such groLtp and the
appropri ate protectlon will:generally be obvious.to. those familiar wth
the arlr . -Oct ober 2004 WO 01/ 81337 PMEBO /01875 Wien- X2 is a
coval eﬁbe@?’ﬁéﬂﬂngqmﬁﬁ‘ﬁat@f‘ﬁ havgRegmdsedpl 6 to obtain -the target functionality
from the amine 5 by direct reaction with. a heteroaryl chloride or

fluoride. In sonme cases, t he
- lmeﬂlyfonnamlde

h Hour(s)

hplc - "High pressure hqund chromatoglaphy

min Mmute(s)

pet. ether Petroleum ether fraction bailing at 6M0°C

PyBOP® (Benzotnaon—yloxy)tnpyrrolldmophosphomum hexaﬂuorophosphate
PyBropP® Bromotripyrrofidinophosphonium hexaﬂuorophOSphate

TFA Tnﬂuoroacehc acid

EXAMPLE 1
{2S)-1-[N”- (Pyrazmyl-z-carhonyl)—L—omltmnyl]pyrrohdme-z-carbomtnle
tnﬂuoroacetate

CN

A. N-(2-Nitrobenzenesulphenyl}—l.—prolme

.L-Profne (259, 217mmol) was d:ssolved m 2M NaOH (110mL 220mmol) and dloxan
{120mL) A solution of 2-mtrobenzenesulphenyl chlonde (429, 222mmol) in dioxan
: (BOmL) was slowly added at the same tnme as ZM NaOH (1 1 OmL 220mm0l) After 2h at

mom temperaiure ihe reachon mlxture was poured mto water (SOOmL) and the solid
12



het eroaryl chloride or fluoride may not be easily accessible, or may not be
sufficiently reactive, and it will then be' necessary to use an .
attemative route, such as a reductive am nation. Thi s 2a550¢tbbérstooat ed in
Schenme E. Schene E .12 13 14 Reductive am nation is al so the nethod of-

choi ce  wh&® 0181333 a net hyl ene group. In this case, therepﬁ@mmlﬁgt i ons,
as. illustrated in.S chenme F. Schene F GO (Gi2)W PG .
Het "NH2 12 15'. When all the . groups have been el aborated ‘tie frnal

1! g 1 T B gty AV Bl B 1

tandard t ech
;eﬁgr :{ e#ﬁeq%eg!%;@w aeetater (3ix Flyakat élbemrrtbrr@df@ua@mecgactamere Mashiedg
exanpl eﬁmhv%glﬁ’&%oﬁﬂ%ﬁd'bﬂﬁé PlniziﬁjtﬁLi ahé@nggoebﬁ{@ r 20§ fm@y 8ttsen

used. f or ram de sur e

chr ormt SYEARRFaNgs ?P I\W?m'f@‘% §§ M@&“fOW@FGSP@hﬁBWhW@mﬁd& flga%‘t?tromc-bm ling
at 60- 86hd%).

B. N-(2~Nitrobenzenesulphenyl)-L-proline succinimidyl ester
N-(2—Nrtrobenzenesulphenyt}-L—prollne (57. Qg, 216mmol) was dissolved in CH.CL/DMF
(9:1, 500mL).- N—Hydroxysuectmmlde {37.3g, 324mmol) and water—soluble carbodrrmlde .

~ (51.8g, 260mmof) were added. After 18h at room temperature the solvent was removed ‘

“in vacuo and the resrdue was taken up in ethyl acetate (1000mL) The solution was -
‘washed with water (4 X 200mL) and brine (1 x ZOOmL) diied (Na;S0,) and eveporated in

“vacuo fo give a yellow solid identified as - N—(Z—nrtrobenzenesulphenyl)-L—pmltne
succinimidyl ester (78. 9g, 21 Bmmol 100%)

. C. N—(Z-Nrlrobenzenesu!phenyl)-L-proImamrde : _

' '.N—(Z-Nrtrobenzenesuiphenyl)-L-pmllne succinimidyl ester (78 5g, 21 5mmol) was drsso!ved

in dioxan (SOOmL) Ammonia (35%, 100ml) was added.  After strmng at room

. temperature for Zh the reaction mixture was poured into water (700mL). The precipitate

, . was filtered off, washed with water (ZOOmL) dried over P,0s and recrystallised from ethyl |

‘ acetatelpet ‘ether to give a yenow solid idenfified as N—(2-nrtrobenzenesuIphenyl)—L—
prolinamrde (49 6g, 185mmol 86%)

D. (28)-N-(2-N|trobenzenesulphenyljpyrrolldme—2-carbomtrrle
N—(2-N:trobenzenesulphenyl)—L—prollnamlde (49g, 183mmol) was drssolved in diy
THF(300mL) The solutron was coaled to 0°C, tneﬂrylamme (36 74, 367mmo!) was added
‘fol{owed by the: stow addition of trrﬂuoroacetlc anhydrrde (779, J67mmol). The pH was-
adjusted to pHQ wrth tnethylamlne After 30m|n the reaction mixture was dlluted with ethyl
ac:etate (500mL) washed wrth water (1 x ZOOmL) and brine (1 x ZGOmL) diied (NaZSO4)
and evaporated in vacuo to grve an orange ail whrch was punﬁed by ﬂash chromatography-
(eluant. 80% pet ether 20% ethy! acetate} to give a yellow solid rdenhﬁed as (28)—1\!-{2—
mtrobenzenesu!phenyl)pyrrolldlne-z—carbonrtnle (38-99, 150mmol 82%)
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PyBOPe (Benzatri azol -1-yloxy)tiipyrrolidi nophosphonium hexafl uorophosphate
PyBr-oP'" Bronotri pyrrolidi nophosphoni um hexafl uorophasphat TFA
Trifiuoroacetic acid EXAVPLE | . 25 October 2004
(29)-1-TN - (Pyrazinyl - 2- car bonyl ) -'L- or ni t hi nyI jpyrrolidine 2-carbonitrile
trl fluorW@uEasd A N (2-Nit r obenzenesul phenyl) - L- prol i mrecT/GB@rasine (259,

'217mmol ) was dissolved in 2M NaOH' (110nL, .220nmol ) and di oxan® {120nL). A
sol ution of 2-nitrobenzenesul phenyl chl ori de (429, 222mmol) in di oxan

(60M) E-(H@-Fymlidwea@emmﬂﬁbyémmdﬁe as 2M NaOH. (110, 220mmol ):

Af t bd t
(500 2 PR AR R p ol o8 LB oo AR ™
filter dlssmiwd inTdiethylietiagr (20QMEE). | ﬁmﬂ@"%éarhﬁf’%‘l—eﬁoqfﬂmﬁplﬂvﬁﬁ slewiyadded. and
the SOhHLl ANaA8m teﬁ'é%@ﬁ{e‘iﬁe Yéécﬁot?w&( re%[ﬁ:kﬁ’ed é@ﬂ/‘i’e%er Hﬁﬁoﬁ‘ﬁﬂb' ned

organi c extracts \ washed' wat er 2oom_) rine é_o
200nL.) Theirsolid veasaﬁmyl offa vashed owith sigthvh eﬂ%!c(f’@‘)%) Eg’\dvéec&!’ﬁf@!'%ﬁﬁ’g Fol i d

| dent | P,Ea%@?‘%éﬁ{pﬁ rtetwazen%n@ elaﬁ@yaénuhed) | Ps3-pyRBlidife-22bABH e

1009 . enzenesul phenyl )-L-praline succinimdyl ester N

(2-Ni th!ﬂi@dﬂ@l@s(ﬂﬁ&ﬂem?mm%r@’@f’?)ne (57.9g, 2I-6mmol) was. dissolved in
CH2Cl 21 DVF (9 1, 500rrL) - N-Hydroxysucdnl m de (37.3g, 324mmol) and
wat er - sol ubl e carbodiim de (51.8 260mmol ) were added. After 18h at room

t enper Bt (253-1:)V-{tast-Butyloxysarbemd)- N {pyrazip iheaylileorithiayl was t aken up
and br PrBAgREEoRel | T oo Pind cvaporatad | n. - vacus Lo o ve A
yell ovW\S{iedeutﬂexﬁcafbmWag{PYmﬂﬁmwdb@ﬁzQMOBp h&8g.} - £4pmadl) navas
dissolved in CH:Ch (SDmL) This solution was cooled to 0°C, (28)—pyrrohd1ne-2—
carbonitrile hydrochloride (1.2g, 9. 1mmol) and PyBOP® (4.3g, 8 .23mmol) were added, and
- the pH adjusted to pH9 with triethylamine. Afier 18h at 0°C to room temperature the
'. 'solvent was removed in vacuo and the residue was taken up in ethy! acetate (200mL)
This solutlon was washed with 0.3M KHSO4 (2x SOmL), sat. NaHCO3 (2 x S{JmL) water (2
X 50mL) and brine (1 x 50mL), dred (Na,SOQ,) and evaporated in vacuoto give a yeIiow oil.

S

Thls was purified by flash chromatography (eliant: 80% ethyl acetate, 20% pet. ether) to
‘give a colourless ol identified as (28)-1-[N"‘-(tert-butyloxycarbonyl)—!\l‘“—(pyranny!-z-
carbony[)—L—omtthmyl]pyrrohdme-z-carbonmle (2.98g, 7.16mmol, 97%).

G. (23)-1-[N“’ (pyrazmyl-2-carbonyl)-L-omithmyI]pyrrohdme-z-carbomtnle
trifluoroacetate

(25)- 1-[N‘"-tert—Butyloxycalbonyl-N"’-(pyraZInyl-2-carbonyl)-L-omlthmy!]pyrrohdme-za
carbonltnle (2. Bg, 6.7mmol) was dissolved in tnﬂuoroacehc acid (bmlL). After 1h at room
temperature the solvent was removed in vacuo. The residue was purified by preparatlve
hplc (Vydac C18 5 to '50% 0. 1% TFAlacetonitrile info 0.1% TFAIwater over 40m|n at
SmUmln) Fractmns oontalmng the product were lyophilised to give a cotouﬂess oil
ldenhfied (28}-1—{N"°-(pyrazmy|—2—carbonyi)—L—omlthmyl]pyrrohdlne-2-carbommle
tnﬂuoroaeetate (1 59 3 48mm0! 52%)

[M-;-H] ~317.3
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succi nim dyl ester (78.9g, 216mmol, 100%. G

N-(2: Ni trobenzenesul phenyl ) -L-prolinamde N-(2 - :

Ni t-'robe_nzenesui phenyl)-L-praline succinimdyl ester (78.3%50&45mA0} was
di ssolved in dioxan (500n). Ammonia (35% 100nL) was added. After
stirring WO asess? tenperature for 2h the reaction m Xt ur e peRsGERAWISE | nto
-water (700mL). The precipitate was filtered off, washed with water
(200m), dried over P205 and recrystallised from et hyl acetatel pet 'ether
to gi VEeEXAMPISE jgow solid identified. as N (2-ni trobenzenesul phenyl ) L-

prali nam%g_ 185mmol ,. 86% ' D. (2S)

N- (2- Ni (39t WW'MP?WHM'WWUMEPMTPPFME trifluoroacetate

(2-Ni trobe' nzenesi'ul phenyl) d--prolinamde .(49g, 183mml) was . di-ssolved
in dry THF(300m.). The sol uf\i o was .cool ed to OC, triet hyl am ne (3 6.7g,
367nmmo1l was added foll owed y Nhe : slow addition of t -ifiuoroacetic

anhydri de '(77g, 367mmol )N= he p s adj ust to pHO wth tnethylam ne .
After 30mn ‘the reacti m' ure was\ diluted{witlh ethyl acetate
(500nt), washed with wat X 200m.) nd bl\in (1 x 200nL), dried

(Na2SO4) ..-and evaporated™ n vacuo to. .osange oil which was
purlfled by fl.ash chromat ography (el uant. %pet N her, 20% et hyl
racetate) to glveayellowsolld|denﬁ2Neda@(28)--N-(2- - .
ni t r obenzenesui phenyl ) pyrrolidine-2-carbonrtril e (38-9g, |50nmol, 82%:
-13 25 Cctober 2004. WD 01/81337 PCT/ GBOL/ 01875 E. S

(29 PR A tds A RRo e OB AEforycarbonylt dysingh e 1,0
was di pedinapiden di et hyl et her (200nL). 4M HCI I Di oxan (150nL, 600mml) was
pour et Reder bt Ebnsupin. E%ﬁ@ewg{ﬁ%%ﬁ%%ﬁ%féﬁeaﬂzﬁrﬁ&ﬁa@’%

with di &sm%tm@Hz@B({mﬂrQL)andﬂreeeolytnraWasmmm 0%t hprolihamidet (T8t her
thg d?'oXﬁ 187 (Tgpggeo %ﬁdﬂ@g 78 BUEH O 1A% f 2GRN Pid it

tnethylamrne After 18h at 0°C fo room temperature the solvent was removed in vacuo

| ‘and the resrdue was taken up in ethyl acetate (200mL). . “The solution was washed wrth
0.3M KHSO, (2 x 50mL), sat. NaHCOa (2x 50mL) water (2 x 50mL) and brine (1x 50mL)

' dried (Na2804) and evaporated in vacuo.. The residue was punﬁed by flash
chromatography (eluant 2% methanol, 98% chioroform) to grve a colouriess oil idenfified
as  (N(tert butyloxycarbonyl)—N""—(Q—ﬂuorenylmeﬂtyloxycarbonyl)-L—lysrnyl}L—proirnamrde
(4.05g, 7.2mmol, 67%).

‘B. {25)-1 -(N“-(tert—Butyloxycarbonyl)—N“‘-(s-ﬂuorenylmethyloxycarbonyt)-l.—lysrnyl)-
pyrro!rdme-z-carbomtrrle
(N"‘—(tert—Butyloxynrbonyl}-N“”—(Q—ﬂuorenylmethyloxymrbonyl)—L—Iysrnyl)-bprohnamrde
(3.95¢g, 7. 02mmo!) was drssoived in dry THF (100mL). The solution was coo!ed to 0°C
tnethylamlne AL 4g, 14mmol) was added followed by the slow addrtron of trifluoroacetic
anhydnde (2.979. 14. 1mmol) The pH was adjusted to pH9 with tnethylamrne Aﬁer.
30min the reactron mrxture was drluted wrth ethyl acetate (10amL), ‘washed with water (1 X
50mL) and bnne (1 X 50mL) drred (NaZSO4) and evaporated rn vacuo to grve an orange
oil. The resrdue was purifi ed by ﬂash chromatography (eluant: 60% pet ether 40% ethyl
aoetate) to. give a colourtess ol rdentrt' ed as (28)-1 -{AF—(tert—butyloxycarbonyl)—l\P-(Q—
ﬂuorenytmethyloxycarbonyl)—l_—!ysrnyi)pyrrordrne—z-carbonrtnle (3 3g,6.11 mmot 87%)
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F. (2S)-"1-jW (tert-Butyl oxycarbonyl ] Afm(pyrazinyi-2-carbony|)-
Lwornithinylj- pyrrolidine-2-carboriitrile. - W{(tent

But yl oxycar bony) - Nm (pyrazi nyl - 2- carbonyl ) -L-onithine . A20&6ber 204N )
was dissolved in CH2CL (501). This solution was. cooled to 0C, -

(29) - pyrwa ouBissy- 2- carbonitrile hydrochl ori de (1.2g,'9. ].P(Bﬂ@haﬂolﬂw
PyBCPO'(4 39, 8. 23mmol ) were added, .and the pH adjusted to pHO with
triethyl am ne. After 18h at 0C .to roomtenperature the solvent was

renoveg Wt&ﬂﬁL&ﬁSxﬁ@a?bgHﬁést‘hg‘zﬁ?rryﬂith-ﬁéﬂ%bnﬁﬁ%t ate (200ni).

This soI' tiron was washed With 0 sat. -NaHCO3 (2 x
50m.) ; (am{W«ed-ﬁummanWquemmemmmem@Mne

I
CYaPOT B S5 19, €Tl e LR i = DIl R b
col our edaw mAﬂer@rﬂh mp@deme(@s)e.tme [sokrenfewes removed rn vacuo. ' The resrdue
car bondts BRERN, by e ¥hittidiiragh, (cuat: o0%, ehlorpfomy, 7% methanh 3%ros
(29)- 1&(aﬁdyler(upg}trzgwpl azeaitaubeewu) identdreal aml(ﬁ-ﬁ}iﬂﬂﬁerlt—bdtqu@rbmmbkﬁ triie
trifl of
(rZIS) li aﬁ%‘&?‘@ﬂ?ﬁ‘%a@ rgtnb 1yq39</\?f)8§/nr%°zl|8ngyf’) 2-car bonyl )-L- oni t hi nyprrroI |

dirie- 2- carboriitrile (2.8g, 6.7rnml) was dissolved in trifuoroacetic

32230(5#25’5-%@?‘4&&%&5* brisFP B SRR P SRNE B RS, "

. 1% Tf%m’iuﬁ'net rile into 0.1% TFAlwater over 40nin: at.  3nm n)

Fract &@g_;&r{m&%owemgny&%smvr AR LBSe” (bt Ghmhess ©f

i dent i’
(2SVI - VA5 - fisstive lrrﬂ)(tHéG!ﬂBMFO )t hi meQeis rsdmﬂannet °C ko Nddeid

g gace 3L LW, §8himon oS iSOG 7
0. 38mmol) 2—pyrazmecarboxylrc acid. (43mg, O. 35mmol) and’ tnethylamme (65mg, :
N -D 65mmol) After 18h at 0°C to room temperature the solvent was removed in.vacuyo and -
= the residue was taken up in ethyl acetate (70mt). This so!utlon was washed with 0. 3M )
- KHSO4 (2x 20mL) sat. NaHCO; (2 X 20mL), water (2 x 20mL) and bnne (1x 20mL) dried -
.(Na,_SO.;) and evaporated in vacuo to give a yellow oil. The re3|due was punﬁed by ﬂash
** chromatography (eluant: 2% methanol, 98% chioroform) to give a cotoudess oil identified
_ i as - (25)1 -{N“—(ten‘ butyioxycarbonyl)—N“-(pyrazrnyl—Z—carbonyl}L—lysrnyl)pyrrohd|ne-2-— a
o carbomtrne (1 24mg, 0. 29mrn01 93%). :

.-_-,'E (28)-1-[N"’-(Pyramnyl-z-carbonyl)-L-lysmyl]pyrrohdlne-z-carbomtnle

. tifluoroacetate . L P

: ':":;--':-.(28)—1-(N‘-(terf—Butyloxycarbonyl)—N‘”—(pyrazrnyi-2-carbonyl)-l_-!ysmyl)pyrrordlne~2— s
carbomtnle (110mg, 0.26mmol) was drssolved in tnﬂuoroaoehc acid.(5ml). Aﬁer 1h at '
room temperature the soivent was removed in vacuo. . The resrdue was punf ed by
preparatwe hplc (Vydac C18 5o 50% 0.1%. 'IFAIacetonltnle into: 0. ‘I% TFAIwater over
40mm at 3m1Jmtn) Fractrons contaimng the product were lyophlitsed to grve a colourless
rden’af ed as S (28}—1-[AP-(pyrazmyl—Z—carbonyl)—L-lysmyl}pyrrolrdme—z-mrbomtn!e
tnﬂuoroaoetate (66mg)

{M+H] ; _331 1
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(2S)-1-)N-Pyraz . inyl-2-carbonyl)-L-lysinylJpyrrolidine -2-carbonitrile
trifluoroacetate A (W(ferf-Butyloxycarbonyi)-N -(9
f f1 uorenyl nmet hyl oxycarbonyl)-L-1ysinyl)-L- prolinan de 250October 2004
- AP- (fert-Butyl oxycarbonyl)-AP (9-f |uorenyl methyl oxycarbonyl)-L-Iysine
(59, 10.wordalsyssmas di ssolved in CH2A 2 (100nL) . The sekwigmeoygs cool ed
to 0C, L-prolinanmde (1.78g,. 11.7mol) and PyBOP(r) (6.7g, 12.8mvl)
wer e added, and the pH adj usted. to pHY. with triethylam ne. After 18h' at
0OCto r e Pgr ature t he sol vent was renoved in vacuo_ and the residue
was takef—upTrmethyl acetate (200nL). The solution was washed with 0.3M
KHSO4 (gm-EM{PymZmuFanﬂmW{yslwﬂtﬁmydmmeMIe tﬁﬂmooa&ﬁtﬁt@rl ne
(1 x 50nm- ), dried ({Na2SO4) and evaporated in vacua.. -The resi due was
puri fied by flash chromat ogr (el uant 2% net hanol ,'  98% chl-oroform to
give.a colourless oil identifi 'N as (IV, ('tent butyl oxyear bonyl) -W/(9-
fl uorenyl nmet hyl oxycar bony N=- | yS| nyl)-L- proI ingmi de " (4.05g, 7.2mmol,
67% . . (2S)4 - (N -(fdrt-
But yl oxycarb onyl)-N -(9-\lu enyl met ycanbonyl ) - L=l ysi nyI)
pyrrolidine-2-carbonitril eNAP—(ferf But aryonyl)- -
Nr-(9-fl uorenyl et hyl oxycar bonyl )-L-1ysi. “proChhani de (3. 9.5g,
7.02nmml) was dissolved in-dry THE = (1dfhiL): o The solution was cool éd’ to
0C, triethylamne (1.4g.. 1.4mmoD was . added .followed by the slow addition
of t rifluoroacefic anhydride. (2-979, 14.1nmol).  The pH was adjusted to

pHY wi t mi xture was diluted
with et {i’ﬁ {‘8&?@@8‘%@%%5@%%3’ m%ﬁa{b:bﬁ(gng 50nL) and .bri-ne (1 x
50nL) , m}@(témmmdnﬁmpmrummmqo |oidgi (82.50,54rtamgel) owhs The
resi due, vva nf e raphy, O/ t 40%
et hyI )ln &5‘2& P[B\}@? (é:?ﬂ our{negs (thgeg(?&? b'%e w% wdEd
2S)-"' 1- qwambenzbtrtazbleﬁwdrater(%ﬁgl walmmol) @miwatelreoluuwmbcedﬁmtde(wangoonyl
)-L-1y b % oo tober
062 \Aoéﬁrfr@ 9&% e %%Q@‘H Pis5€ domL YrasGalida MRAer 2R’ 0°8 T Fbrft®
: temperature the solvent was removed m vacuoe and the resrdue was taken up in ethyl
acetate (500mL) The solution was washed with 0.3M KHSO4 2x 1DGmL) sat. NaHCOs o
2 X 100mL), water (2 x 100mL) and brine {1 x 100mL) dried (Na,SO,) and evaporated in B
- vacuoto gn.ve ayellowoil. The residue was purified by flash chromatography (eluant: 2% - -
: methanol 98% chloroform) to give a colourless ol rderrtrf ed as (4R)—3—(tert~
butyloxycarbonyl)thrazolrdrne«4-carboxamzde (8 99, 38.4mmol, 71 %)

B. (4R}-Th|azol:dme-4-carboxamrde hydrochlorrde : _
(4S)~3—(tert-Butyloxycarbonyl)thrazol‘drne—ét—carboxamrde {8.69, 37. 1mmol) was dissolved
ln 4M HCIldloxan (50mL). - Aﬂer 1h at room temperature the solvent was evaporated in
vacuo fo give a white sol‘d |dentrﬁed as’ (4R)-th|azolrd|ne-4~carboxam:de hydrochlonde
(6. 29, 36. 8mmol 99%)

C. (4R)-3-[N°‘-(tert-Butyloxycarbonyl)—N”-(S-ﬂuorenylmemyloxycarbonyl)-L-lysmyl]-
thrazolrdme-4—carboxamrde

N“-(tert‘ Butyloxycarbonyt}-N“’—(Q—ﬂuorenyimemyioxycarbonyl)-L-lysrne (Sg, 10 Trnmo!) was
drssolved in CHZCIZ (1 DOmL) Th:s solutron was. coo]ed to O°C (4R)-ﬂuazol:dme-4—
carboxamide hydrochlonde (1 789, 11.7mmof) and PyBOP® (6.7g, 12 Bmmol) were added
and the pH was adjusted to pH9 with trrethylamme After 18h at 0°C fo rroom temperature
the solvent was removed in vacuo and the residue was taken up in ethy! acetate (ZDDmL)

The soiution was washed with 0.3M KHSO4 (2 x 50mL), sat, NaHCOa (2 X 50mL) water (2
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C (29-9-(N -(terf -utyloxycarbonyl)-L- Iysmyl)pyrrol di ne -2- Carbonl piIe
(25)-i-(W(tent-Butyl oxycarbonyl) -N-(9 f

dor enyl met hyl oxycarbonyl)-t_-lysinyl)pyrrolidine- . 2-t riootobéd 20043 1g,
5.7mmol ) was dissolved in THF. (80r.). Diethylamine (20n) was added.
After Zh“&‘lln’aimterrperature the sol vent was renpved i n VECH/@BOL/OIBE I €Si due
.was purified 'by flash chromatography (el uant 90% chl orof orm 7% net hanol
3% triethylamne) to give a colourless oil .identified as (2S)-1-(N -

(t ei t - buSGmichanetiiner(§ P)50mL)] drisidr(e)§4 Aod evapasated mravamm togives Yello® 3,

5. 03
W ( pyr azl ny| @2‘ carstﬁ nyi ; i’i*‘%@ﬁ@ﬁ%% @F%@EQ -car BganP{orﬂI%'ofonn)
(29) - 1-t6W iventa Beolpudsssc apbongentified | ¥ NG Teat- netylxyrarionpi)-N®

g O e iR,

0. 62mmmol ), -wat er-sol ubl e carbodnmi de-...(76ngy, - 10. 38mml ),

0, b5 R I@%@Wé@%cjﬁ@?ﬁ%ﬁ éwlh%i«é%%e%‘rwﬁmd

inI vac Uhizaolidiriebdcarbonitriie was t aken up in ethyl. acetate (70nL). This
NaHCC3 20mL

et b (GRS haoti o B A B o Bl Db

vacuo t@cgbumnﬁdye(PWgyMGgﬁmoljr%s rdi!e‘aoﬂdégl Wy MHH {10BEhLYY ' fihaddlution was . -

O o o e T OB i e BAGRPlollil b F SEn ol i ot °°°

oil -

but yI oxmwr&uuemb)anﬁf&rﬂaxz 87| NPmidi)C aTHOPM Miasladivsied sl ﬁww&@meﬁtmmae

b
(359 1 Akee 06§ 257 dpotion s . s, g acetts 9RmL). tmehR it i1
S Loy oL m ) S e (o, S (a0 iR T )
i R e e e O S R ﬁog{tpéthﬂtm?)at ure
the soliyerjiveras I eswoufshs non/amuﬁe‘aﬁeage W uk{ld»@@arbgﬁ

--prep ratlve C18  to-~50 acet oni.l r|Ie i-nt o
0.1% T ‘Eﬁ &l?ﬁ%ﬁﬁéf "Q’H@aﬁ"l" '"e‘mﬁ%éﬂ'ﬁéﬁé%(ﬁ@ﬁﬂwphéz%ie pr oduct

wer e Iyophlllsed to: glve a colourl ess

E. (4R)-3~[N“-(terf~Butyloxycarbonyl)-L-lysmyl]thtazolldme-4-carbon|tﬂle o
(4R)—3—[N°‘-(te:f—Butyloxycarbonyl}—f\F’-(Q—ﬂuorenylmethyloxycarbonyl)-L—tysmyl]tMazoFdlne—
4-carbonitrile (1:9g, 3 4mmol) was dissolved in THF_{40mL). Dlethylamlne (1 DmL) was
added. After Zh at room temperature the solvent was removed in vacuo. The residue
was purified by flash chromatography (eluant 90% . -chioroform, 7% methanoi 3%
triethylamine) to gwe a colouress oil identified as (4R)-3-[I\P—(fert—butyloxycarbonyl)-L-
[ysmyl]thlazohdme-zt-carbomtn!e (863mg, 2. 5mmol 75%)

F. (4R)-3-[N°‘-(tert-Butyloxycarbonyl)-N“‘-(pyrazmyl-Z-carbonyl) L-lysmyl]thaazohdme—
4-carbonitrile

(4R)—3—[AP—(tert Butyloxycarbonyl}-L—lysznyl]ﬂuazohdme—4—carbonutnle (1 DOmg, 0.29mmol)
‘was dlssolved in CHZC[Z (2DmL) To this solutlon at 0°C 2~pyrazmecarboxyhc acnd (43mg,
0. 35mmol) and F‘yBOP® (170mg, 0 33mmol) were added and the pH was adjusted fo pHQ
with tnethylamlne  After 18h at 0°C o room temperature the solvent was- removed m
vacyo and the restdue was taken up in ethyl acetate (70mL)." The solutlon was Washed
with 0.3M KHSO4 (2 X 20mL) sat. NaHCO; (2 X 20mL) water (2 X 20mL) and brine. (1 x
20mL), dried (Na2804) and evaporated in vacuo .The’ residue was purified by flash

chromatography (eluant: 2% methanol, 98% chloroform) to give a colouress oil identified
18



il. :identified as

(2S) - 1- (N-(pyrazi nyl -2-carbonyl }L-1ysnyf) pyrrolidine-2-carbon'rtrile
artfluoroacetate.-.(66ni . 25 Cctober 2004 WO 01/ 81337 P@bl@&084rP084s .
EXAMPLE 3. (4R)-3-[Nal - (Pyrazi nyi -2-carbonyl)-L4ysiinyilthiazolidine 4-
car boni t rwioe18337| uor oacetate O A PCT/GBO101875 ‘
(4R) - 34t er f - B4oxycar booyl ) t hi azol i di ne- 4 car boxam de.

(4R) - 3- (tent - But yl oxycar bonyl )thl azol.idine -4-carboxylic. acid

(12. 59, &d. 1mpaR)-3-gaes(terdbsigiokyib Ay 2@y zzink PV EarbBiyi)-L-haftiviihiazolidind Bl S.
-sol ution 'FI%E qg @ gdﬂ@ia % hydroxybenzot dazol e hydrate (14. 69,

108mmol Cﬁ"ba e émas 2w E®bodii m de ( 13:Qy, 65mol). Aftér 1 h at
0C.ammoni a (35% 500l ) was. added. After 18h at OC to-room terrperat'ure t he
sol vent’ d |r1 vacua, an e residque was taken up_in et hyI .acetate
(500nL) G \A?‘ﬁ’ﬂ %&QQH&'&WFWYB“EM%W@ lgeom sat -~
NaHCO3 t"ﬂ._(oaoaq-;emﬁrrL) wat er (2 x 100nm.) and brine (1 x 1 GOr.) , dried
(Na2SO4) and evaporated in wvacuo to gl ve a yellow oil. The.residue was

pur i T RPN AisH-RAYIBRedendbhy-(perday tzﬂb@ﬂmé#ﬂﬁlﬁﬂﬁhlam%nﬁﬂ—or oform to
I g&ﬁﬁg Pd%'&E

gLY; I gx?lgcrglr}méyﬁ?? ﬁ@a? o2 i di nﬂe%g?a%%g%g@ g%gu() 8. fic ac'gésﬁln?ml JB‘ﬁeirl‘% at

(4R) - ThiogRbIsraparaluR e Sefxenti wes reRayesc i leﬁm@e Tgsidue was punﬁed by

But yl. ox r@aaawe/h ﬂ: cisli 91 éo%a!)i W?ﬁhﬁéﬁa@ﬁﬁﬁg intd 0. mm

di ssol ved di gx' an (501L roomtenp ure the
sol vent‘“%!ﬁ'!lzI SUh{rainkt é:da‘?“ﬁns certaipingdhg pradugt wiredvopbilisedito give ﬁtcpfqué@saas-

(4R) - t%ﬁz%érfﬁﬁét? DOXERY. ( C.
(4R - LIvine drtne | oy Oxycar W&%&B&m PRI carbdtiflie ©

- (9- f | vefeargrentata®angkearti onylj - L- | ysi nyl ] - thi azol i di ne-4- car boxani’ de
1V- (f-ert-Butyl oxycarbonyi)- Ar-(9 fl uorenyl met hyl oxycar bafyl ) - L4ysi ne (5g,

1 0. 7mm|) was
M+H]T" = 349.1

EXAMPLE 4
-[N'”—(Pyrazmyl-z-carbonyl)-L-omlthmyl]pyrrolldme trsﬂuoroacemte

A. 1-[N"’-(Benzyloxycarbony!)-N“-(tert—butyloxycarbonyl)-l..-ormthmyl]pyrrohdme
N"-(BenzyloxycarbonYl)—N‘—(fert-butyioxycarbony!)-L—omlthme (5 499, 15mmol) was :
dissolved in CHCh: IDMF (9 1, . ‘lOOmL) To thls soluﬁon at’ 0°C ‘was' added
—hydroxybenzotnazole hydrate (3 37g, 22mmol) water-so!uble carbodumlde (3. 469,
18mmol) pyrrolldane (1 .289, 18mmol) and tnethylamme (200mg, 20mmol) - After. 18h at
0°C to room temperature the solvent was removed in vacuo and the residue was taken up
in ethyl acetate (200mL) The solutxon was washed with D 3M KHSO, (2 x 50mL) ‘sat.
‘NaHCOs (2 x' 50mL),. water 2 x SOmL) and brine (1 x 50mL) dned (Na2804) and
evaporated in vacuo. The resudue was punﬁed by ﬂash chromatography (eluant. 90%
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di ssolved in'" CH2C12- (100mL). This -solution was . cooled, to 0C (

4R) -t hi azol i-di ne4- car boxam de hydrochl oride. (1.78g, 11. 7mm| ) and |
PyBOP! (6.7g, -12.8mmol) were added,.’' and the pH was adjsuséteBertmopHo With
triethylamine - After 18h at 0Cto roomterrperature t he sol vent was
renoved W@ &4I8% and the resi due was taken up in ethyl aget@&RoydERONL). . . .
The sol ution was washed with 0.3M KHS04_ (2 x 501), -sat, NaHCO3 (2 x 5
Om.), water.(2 17 25 Cctober 2004 WD 01181337 PCT/ GB01/ 01875 x -50nL.) and
brine &thyk oy, €h%epet. Naétﬁ@ﬂ) fo agite ezapmiairieds i oil v dentifidd a8 vé-[&=yel | ow

et hanGETYERETHAB DR oA oo SRRV BPRINE | Gleg: ¢ 1eammel

(4R) - 3gpddy.- (terf-butyl oxycar bony| )4 -(9- fluorenyl net hyl oxycar bonyl ) L
tysinyi]t |azol i di n e-4- carboxani de. (2. 81g,- 4..8mol , - 44% . D.
(4R) - 3- (W(ferf -But yl oxycar bonyl )-W (9fiuorer>.yl rret hyI oxycar bonyl ) L-lysin

yu-- th Hdchasy '-L-%mrthln rolidine
(4R) -.3- [ EBerf Butyl oxycar t;ig?]) | ) gupyruorenyl net hyl oxycarbonyl ) - L-I ysi ny

t) t hi atdNT-(Benzylosyeash -Psztylpgy anyhriopinithigylryreliding ed | n(%lfl!;g.THE
f
( 100”‘- 18R St e%é%lgéﬁ‘hg%emmtéﬁbl (éar | efafifrfs' &Itﬁﬂhws'l‘gﬁ cg;%th%d oger

The vvas a am ne mn the react | on

m xt ur Bdlﬁ'aé‘m@mglrt edftoq Zl’hﬂ‘@t Wﬁ‘y%ic‘@@%tﬁ@f?q Mwawmemawlt(ﬁomh&t er (1
X 50%%@%9{@3%&1@@6(]' o iPfacag S an Gf dniRY 3RS B fich b 1.vacuo.

The * resi ari chromato graphy (el uant 60% pet et her,
40% et m{tmemmbm)wm@y@w&mﬂ]mmwee(mm Admmali 9496). as
(4R)-3-[N-(tent-butyl oxycarboriyt)..f (r)- (9. f E o

uor ényl et hyl oxycar bonyi ) - L- 1 ysi nyl j t hi azol i di ne- 4- car boni tr| | e. (2 14g,
3.81 M[N“—(ﬁﬂt-ml)tyldiycamyn-mp)(raznﬂ-mwmwd.aomﬂl;rml]pyrﬂo}rdmw1]

t hi.azol rbonitrile (
bt o1 oA RIRBabEhF L omif v 8Bhgn grapmmat wes dissplves Bi  ai ne-
4- caL blcﬁl’z@'é reomLy.1: 90 mmdd on ea?)"tdl\ea'el addlkdi PyBidP® (193§ 4mmol), 2-
Di et hyl. am_.ne a After r.00 t vent
was rePgFEgS ‘i’%%??&h%é"\,\%%ﬁgmpe ol) agd, %W'ﬂ%@%@qé@tﬂ'ﬁ @H%t’ ngaphy
( el uanat 0°80R roomtempefatusthd %Inemtmma‘e,moﬁrw in vacuet dnd theiresidud was gama a
col ourl ess d 3- . AP- rt. bl rb .
vs: nybP Ereiace iR onet e bl wep et Wi il K SUSRLP SONLY, <l
NaHCO; (2 x 20ml), water. (2 x 20mL) and "brine (1 x 20mL), dried (Na2804) and
evaporated in vacuo. The resrdue was purifi ied by ﬂash chromatography (eluant: 3% .
' metharlol 7% chloroform) to grve a sticky white solid ldentrt‘ ed as 1-[N"‘-(tert—
butyloxycarbony!)-N“’—(pyrazrnyl—2—carbony[)—L—omrthlnyl]pyrrohdrne {90mg, 0.25mmot
66%)

—

D 1-[N“’-(Pyrazmyl-z-carbonyl)-L-ornrﬂlmyl]pyrrolrdme mﬂuoroacetate
1-[N“-(tert-Butyloxycarbonyl)—N"-(pyrazmyl—Z—cad:nonyl}-L—omrthmyl]pyrrolrdme (90mg,
Q. 23mmol) was. drssolved in 4M HCI!d‘ ioxan (1 sml). ‘After 45min at room temperature the
solvent was removed in vacuo " The residue was punﬁed by preparative hplc (Vydac 018
510 50% 0:1%. TFAIaoetonrtnle into 0.1% TFAIwater over 40mm at 3lemm) Fractrons
oontammg the product were tyoph‘hsed to grve a colourtess orl rdentrt‘ ed as 1-[N“‘-
(pyrazrnyt-z-carbonyl)—L-omrﬂunyt}pyrrolldlne mﬂuoroaoetate (51 mg)

[M+H] 292
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F. (4R -3-[N-(ferf-Butyloxycarb
onyl,)-1l.t-(pyraziriyl.-2-carbonyl)-L-l1ysinyl)thiazolidine- 4-carbonitrile (
4R) -3i Ar --(terf- But yi oxycar bonyl ) -L-1ysinyl]thiazolidine' £50adtbiosidoonl e
-(100ny, . . . Q@9mmol) ,::.; was dissolved in CHZCI2(20rrL) To this
sol ut i on W0 0DRXR7 pyrazi necar boxylic acid (43ng, ~0 35nnpbr},@ya%ﬁy§03(r)

(170ng , 0.33mvl were added -and the pH was' adjusted to pH9. with
triethylamne. After 18hat 0OC to roomtenperature the solvent. was
r enovedexaAM@E®. and t he resi due was taken up in ethyl acetate (70n). The
sol ution _was washed W|th rlt_lg ‘*’ .., sat _ NaHCO8 (2 x 20nlL),
wat er. (SN - }m&h%rcsm ’(’-I'OR“ Byfth orgagetate ;g evapor at ed in
vacua. The ' r esidue, jui fied by- flash chromat ogr aphy (eluant 2%
met hanol , 98% chl or of orn) / ve g'colourless oil identified .-~ 18 25 -
Cct ober 2004 WO 01/ 81337 ' RCT/ 01875 as (4R)- 3 A -
-(tart-butyi oxycarbonyi)-N ' -2-carbomyl ) -L-1ysinyllthiazolidine
-Q -carbonitrile (112ng, 0.25mmol, . G ( [ Nm ( Pyr azi nyl ,
2-car bonyl ) -L-1 ysinyf 1t hi azoli di. ne- 4- oni t _d tri fI uar oacet at e
(4R)-3-[ P-(fert-Butyl oxycarbonyl) - _
- AP- (pyrazi nyl - 2-carbonyl ) - L-1ysinyl ]t h| azol '\yi ne4- car bonitrile (110ng
0.26mml ) was .dissolved in trifluoroac&bNc aci@ (5nL). After | h at .room
tenperature the solvent was renoved. in vacua .:The residue was purlfled by
preparat‘i ve hpI ¢ (Wdac - Cl8, 5t0 50%0,1%. TFAfacetoniitrile into 0.1%
TFAI wat g -ﬁmﬁ‘ W W §}SF& g the product wer e
| yophi I | se ergtl ve a%&% our AP)'(Q ﬂl}org{?gnt Pﬁﬂ %&M’E
(4R) - 3- th(lpwlhmanqliﬁnear bonyl }-L-=1 ysinyl]fhiazolidine.l - carbonitril e
triflu P@%ﬁ: ?( EW ra
2- car b%‘&%ﬁ m)&gg H}L Irz@;ﬁﬂ'cc’ﬁa%'%\ IPUer oa ’?'g'nmhé (é%/g' ém@?(ol) '
- - was dissolved in CH;_Clz /DMF (9:1, 100mL) . To this soluﬁon at 0°C were added .
‘ —hydroxybenzatnazole hydrate (1. 539, 10mmol), - water-soluble carbodiimide {1 34g, :
" 7mmo[) ‘thiazolidine (1.28g, 18mmol) and triethylamine (80mg, 8mmol). After 18h at 0°C '
£o room temperature the solvent was removed in vacuo and the residue was taken up'in
_ ethyl acetate (1 00mL). The solution was washed with 0.3M KHSO, @ x 25mL), sat.
“'NaHCOs (2 x 25mlL), water (2 x 25mL) and brine (1 x 25ml), dried (Na;504) and
. evaporated in vacuo. The residue was purified by fiash chromatography (eluant: 75%
~ ethyl -aoetate 25% pet. ether) to give a white ‘solid .identified as '3-{I\F-(tert-
butyloxycarbonyl)—N“’-(Q—ﬂuorenylmethyioxycarbonyl)—L—omlthmy{]th:azo!ldme -.{2.55g,
485mmol 81%)

B. 3 [N“-(terf Butyloxycarbonyl)—L—omrtlunyl]mlazohdme

3—[1\!"‘-(tert Buty!oxycarbonyl)—AF-(Q—ﬁuorenyImethyloxycarbonyl)—L—omrthlnyl}thlazohdlne

(1. 159, 2. 13mmol) was dissolved in acetonrtnle (20mL) Dlethylamme (5mL) was added.
After 90min at room ternperature the solvent was removed m vacuo and the res;due was
punf ed by ﬂash chromatography (eluant 90% chlorofo:m 7% methanol 3% tnethylamme)
to glve a pa!e yellow oil ldent:f ed as S{Ar‘-(fert-butyloxycarbonyl)—L-omrthmyl]thlazolldme
(530mg, 1 67mmo! 78%)

C 3-[N°‘-{tert~Butyloxycarbonyl)-N“-(pyrazmyl-z-carbonyl) L-om(thmyi]th:azohdme
3—[N“-(tert Bu’tyloxycarbonyi)—l.-om:thmyl}th:azolxdme (80mg, .27mmol) was dlssoived in
CH.CL, (20ml). To this solution.at 0°C were added PyBroP® (146mg, 0.3mmof)
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A. 1-[ N- (Benzyl oxycar bonyl ) - Na- (tertt-butyl oxycarbonyl)-L-ornithrnyl]pyrroli
dine - Ar-(Benzyl oxycarbono)-WPert-butyl ozycarbbnyl)-L-om thine (5.49g,
15rrm)l) ‘was dissolved in CHC 2: 1DV (9: 1, . 1 OOrrL} 250ctbbere004 ¢
‘sotution.-at” 0C "Was-added, ~1- hydroxybenzotriazole- 'hydrate : (3: 374,
22rrrm| ), ol ubl e ‘car bodi | m de (3. 46g, 18rrrm| ), (128g
' W%%{? t net hyl am ne (200rhg; 2 Omml) - After p@ﬁgh{/&sgt
roomterrperature t he sol vent was -renoved .in.vacuo and the residue vvas

koo 4Brgeindbdh 86816 ERRbY apa yilffarif 0. dGhpist Al 14 O °

brine (at ORC 56 nhgm terdperatiire the aR@aUwas nzinoveddp vacticeahd thevesidae Wesdakersi due

Oct ober‘P%ﬁhﬁ%ﬁ%%}%&lg%%%% Yéﬁh%d%/o 3@%‘2]%&0@2%/@@31 ?/geLSa

' col ourNiat4G0gi(R x cdent)),f weir 8 X -JOomL) and brine (1 x 20mL), dried {Na,SO4) and-

(0552 RSBl ) epRE S BRI Yo cheffd oM (o 7
pyrrol lrﬂetﬁa@ol To7Ré\r elidiofony) choy giveb @n ysliglkyNwhite e solidb udetififieg cas baW ™ (ferf-

it Bk BB (bt e ol T b AR,

the catgiyst was filtered off. and washed wi th -methanol (SO). The
conbined filtrates were evaporated in vacuo to give an off white solid
|dent|f|ed as 1 [W (fart-butyl oxycarbonyl)-L-om t nyl]pyrrolr din e

(1.350,p B -N4ByPiziny ‘h%arb&‘n I-E[-ch’mthl Iyl]ﬂuazohdme trifluoroacetate :
(fart Buty| art bonyl ) - razi n car bon lrt% L-" om t'hinyl] yrrolidine
i (t%W py@mv Hrarpenyiyi-paithinylithiezplidingy | - (e BSnmol )

d t

r';‘a oPl r?*ft"t%lg Was it if AATiGicichan'(RrRLIEChb Riflar Roont SripadiRd the

0. 4nnomveahwas faMNeryi ¥aGUe nEhg Tesislvg was rusfied by prepaestive dplc (tsfy 8. r oom

tenper af g @9% Q*F‘ﬁ@%ﬁetdtﬁﬁle .ﬁ r@v%drmwa@rs H%@U?niﬁfé?shﬁ?mﬁge PRetoRken -
h acetate e

‘up i n et sol ution was washed with 03M KHSO4 (2 x
20m,) , matarnanmmwmwgenw?phlmm give axcalauress i ldeflbﬁf?dt@s( H&l“’*zon_)

dried ((w,%mz.@-ﬂonyt)-bomﬁhmyi]thlazolldme mﬂuoroaoetate (14mg).

y [M+H} 3100

' EXAMPLESG . | |
(2S)- 1-[N“’-(Z-Chloropyndyl—.‘&-carbonyl)-L—omtthmyl]pyrmhdme-Z-carbomtnle
trlﬂuoroacetate

A (28)—1 -(N“-(ted-Butyloxycarbonyl)-L—omlﬂtyl)pyrrohdme-z-carbomtnie
(28)-1-(AF—(terf—Buty!oxycarbonyl)—L—omtthyl)pyrroﬁdlne—z-carbonrtnle was’ prepared by the
method descnbed for the lysme denvahve in Examp!e 2.



evaporated. in vacuo. The residue was purified by flash chromatography
(eluant 3% nethanol, 97% - chloroform to give a sticky white solid
identified as 1-[i P-(fert- butyl oxycarbonyl)-Nr- (pyra2| wlo&otyeraobmnyl j-L-
om t hinyl]pyrrolidine (90ng, 0.25muvol, -66%. D.-

- [ Nm ( Pyrwi@iongi3z2- car bonyl ) -L- om thi nyI ] pyrrolidi ne . tr|§, Bﬁ%fsr'li‘t e
1-j111~-(fart Butyl oxycarbonyl)-1V~-{(pyrazinyl - 2-carbonyl

om thinyljpyrrolidine (90ng, _. 0.23nrnol) was dissolved in 4M HCVdi oxan

(15nm) ] P8 EAPOnl GNP ML ed in
vacuo. _Bl'hgég ggmﬁe wagtyg;uxylfleds'gy pr?;;g?‘g)tplybg mﬁ-g%c (Vy) ac Ci?gﬁy . to=

50% 0: WPyygolidineuagheniffiee i nto 0- 1% TFA vvater over ' 40m n. at 3nUm n).
Fracti ve

ool ol LI B Roh eﬁﬂﬂ"é%‘""“?‘?ﬁf"‘f’}‘%@r 2oyl oy Y0 Ammop
L- om t rwaﬁydlpmlmbmu Qlﬁzﬁh @0mbbr aat@tsmwuopmadded%d@mobm:n@ee:aMyl .
011813 :
3- pr- (?P%}djlzglgé -gcar >) %Hsﬁ?jﬁ?t |‘Mg]l tneﬂ'ly{am??uoﬁggrc‘é hfa e N p'
1 A 3- rpomteméemseﬂ@qw wsﬁmqwnw yécuorauﬁih@rﬁ@qitﬁtmvm takycarpbmnmy) L -
ornithi ol
-(9-fl° ué(g;\régrsé Ik?%nﬁ@) Tﬁlégcglrmgyr}uést - Lhegmt ine . §§§ }gOI‘%L sat. NaH%o%gol ved
i n CH2¢y 20mb) mgter (%g leemhél}ne (1.x 3Qmi.)y, died; azSD@ha@t e\@@om@uam -
9- hyd t »

ydr oprébRRERIE A %m%dmydﬂaétﬁa(réré@l i r;]%pwwgma)gt 934 R S{&f&%%ﬁ pet.

carbodi m de (1. 34q, thi azo

tri et hythen e QQ’SOﬁgOO!OMﬁ%I pil idexitified &8 H2Sbcﬂ{w&(tetffbundxmycalbnpﬂ)—aft(ﬂe the
et ar S VATRARTRYEGELRYY SRRk RS RERBnR ERdRe) S, S 1Y

T "NaHCG3 (2 x 25mL), water (2.x 25n1_) and brine (1 x 25nmL), dried

( NaZSOB (§§F1-[N”-(Z-ChIoropyndyl-s-carbonyl)-l_-omrﬂ'zmyl]pyrrol:dme-z-carbonltnle

' tnﬂuoroacetate . P _
(28}-1-[AF—(fert—Butyloxycasbonyl)—AF—(2~chloropyndyl-3-carbonyl)-L-omlthinyl}pyrrohdme—Z—

- carbonitrife (60mg, 0.14mmol) was dissolved in tnﬂuoroac;eﬁc acid (5mL). After 1h at
room temperature the solvent was removed in vacuo. ,T_he residue was pﬁﬁﬁed by
preparative hplc (Vydac C18, 5 to 50% 0.1% TFA/acetonitrile into 0.1% TFA/water over
40min at 3m'L!min) Fractions containing the product were lyophilised to give a white solid -
ldenﬁﬁed as (28)—1-[N“’—(z-chloropyndyl—3-carbonyl)—L—omlthlny{]pyrroild:ne-2-c:arbomtnle
trifluoroacetate (52mg).

[M+H]* = 350.1

EXAMPLE 7
-[AP-(2-Chloropyndyl-a-carbonyl}-L-ornlthmyllpyrro!ldme hydroch!or:de




evaporated in vacuo. The residue was purified by flash chromatography
(etuant 75% ethyl acetate, 25%pet. ether) to give a white solid
identified as 3-[IVY-(terf butyloxycarbonyl)-AP-(9- 25 Qctober 2004 “
f 1 uorenyl met hyt oxycar bonyl ) - L-oni t hi nyl ]t hi azolidine ..(2.55g, 4.85mol,

81% . B.wolMsisgi f- Batyl oxycarbonyl)-L-omnithnyl]thi azol [ dI!'L':’ﬁGBg’r}&lsﬁ (ter-
But yl oxycarbonyl' ) - Ar-(9-fl uorenyl met hyl oxycarbonyl)

L-oni thinyl }thiazolidine (1.15g, 2.13nmml) was dissolved in acetonitrile ]
20mL

ol verd- T nbnd A R IO rony iy S R P JrBRRY TP S0 e e

chr omeppgsliding (el uant 90% chl orof orm 7% nethanol ; 3% triethyl am ne)

oS R o Eobar S B e, i 6 boStint 6 R

_C- 3- E :\gﬁgc% f(?_rﬁlslfr yl wm%b?ﬁ?ﬁ )m‘aNt adde(dpatbhlbrdwhdlﬂe-mmony)l( chlon(t:i)z (14mg,

i ¢ hi QTR Gdhg B asbired Eoprd S tielipinec s BREL I PO ieas t%"?ont)

&’t222?‘3358"6’3“%9%2?’3@?%“%“““*‘_‘%&‘““ﬁ”‘s iy ‘“@“i”'“"é‘ A e 37

0. 3mmiLyhe SRfdian was Wet %ﬂgﬁﬁ% & %?Pm{) L x%”&%“ﬁ@ € "

t enper ,a;gu,hlg) SREDER (1O020rHES dl_‘:_eﬂmﬁomamae\mpoemdd trfmcmes | Theetesidas. was?lée )r(l

Pt} ki e P by (Gt 1% etbSio) S0 fetiybhediaht) 5 53 o

dried c&iomﬁ%@%) idandied @vmm-a*eﬂﬁbmmamwhm%mmwm-mmoﬁymu
by. fl ash chromat ogr&%géqg) ant 3% rret hanol . “97% chl orof ori - to. give. a

sti ckyomithylpymaliding B‘W‘%‘s P-(test
butyl oxycar bonyl ) - Nm(pyra2| nyl. - 2- car bonyI )-L-om t h| nyl j t hi azol i di ne . (

45ny 0: 11nmol N- (Pyrazin car bo -
or ni t thHU?iﬁ‘QB[ﬂWBYW‘W’PP!}MBdﬁE 'ﬁl"yﬂﬂ!&ﬁ’l WFW arbon
yl) - A gRpfead B%ox%c&rﬁ&Wb@&z&m@%ﬂﬁ%&%&-@ﬁ&ﬁmyﬂpydoﬂ@iﬂﬁ (19mg, -
0. 045mmol) was dissolved in 4M HCl/dioxan (10mL) After 45min at room femperature
" ‘the solvent was removed in vacuo to give a white solid ldentlﬁed as 1-{AP-{2—chloropyndyl-
3—carbonyl)—L-omlthlnyl]pynofdme hydrochioride {1 5mg)

[M+H]" = 325.1

EXAMPLE 8
-[N“’-(Z-Chloropyndyl-3-carbonyl)-L—ormthmyl]thlazolldme hydrochlonde

A_ 3-(N‘-(tert~Butyloxycarbony!)-N“-(z-chloropyrxdyl-a carbonyl)—L-omtthyI)-
ﬂnazolldme

3-(Af‘-(terf—Butyloxycarbonyl}-L—cm:thyl)m:azolldme (1 36mg. 0. 45mmo[) was' dissolved ‘in
CH?_CI;_ (1 OmL) To thls soluuon was added 2—chloropyndme—3~carbonyl ch!onde (88mg,
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O 11 mol) was dissolved in 4M HC /dioxan (1.0m). After 45m n at room
tenperature the solvent was renoved in vacua. The residue was- purified by
preparative hplc (Vydac' C18, 510.50% 0.1% TFA/ acetonitrag @ctob&tznod. 1%
TFAhVater over 40min at 3nllnmin). 'Fractions, ‘containing the product were
- | yophi | Wea/8133@, gi ve a colouriess oil i dentified .as FddEBotoryssazi ny!
2-carbonyl)-L- Ornithinyl]tiiiazolidine trifluaroac state (I4ng). [MHH] +
=31 0.0 EXAMPLE 6 (2S)-1-[1

fm(2-Co Eﬁfrﬁtﬂyémdl‘ﬂ'le pH crijustny o) pHio Qﬁtﬁlmahmhirwr ricler dhrnl-raomatéb@@rétu:‘e' e

trifiuofroac

ta

(29)-1- é‘ WEE(WB‘!&%’QH@@H? Pj‘d @%F‘?ﬁ"l‘i‘?y‘f")‘%ﬁk?ﬁluf’dﬁ' rvbagelrs PR o
(2S}-1- ﬂibéélaﬁn \Balémfe@b(ecmlbd On%ll KHBOJM?]dzﬂrﬁLDysatq‘ﬁam«J@gsz anlhbp méterl(tale vvgs
- prepare 0 cri e sin erivaliv e
25’ 56" BB S BAAS 1Atk dropbie-She At e¥eherilod Vel ‘e fesiale 428
( (2?) ﬁl—pﬁtﬁeﬂmrﬂaFBmpdmyg:apbpmentN: 5% methanol, 98.5% d:chlorzometh%ne) fo tgnn-‘:I

chl oro [ | e-2-carbon itrile-
(5% 1 R eobbiiess ot B8 b b kR s RO AP | 6
(80ny, L,@&ﬁmp]mta)mhdm@(gan@@oloeeﬁmm @RCL2 (20nm) . To this solution was
added 2-chl oropyridine-"3-carbonyl chloride (55ng, 0.32mmol ) and the pH

adjusted to pH9 with. triethylam ne. After 18h at roomtenperature the

SO' VentBV‘@-EN‘*-(EIOHEﬁ‘o HABSarhof l%ﬁﬂﬁirﬁllﬁh lﬂﬁiéeﬁydwcmﬁ iabhyl  acetate
(701) soluti oﬁﬂ'\/vas washedyevl th HSO4 I( 2 X )rI sat. NaHCO3

(2 X wntqrf—Bmcwcqrbowl)zm%-ch!amymw-ﬁmowlﬁmﬂ)mﬁmmdmem2 So4) and
evapaor ag %% HRSHIJESE MM WEWJ@% Plbn'fl_g/as hAﬁJEF A5RC Y g&f}b{

(el uant: 9?/0 eth etate,- 5% pet et a col ourless
i dent i f_ﬁempea@ur@ sg!v(emlwas (elmvedbrmwm@cmv%@ % splid identified as 1{N"(2-

g:h[oropyridyl-&carbonyl)-L-omrthlnyl]th:azohdme hydrochioride (25mg). ‘
M+ = 342.1

EXAMPLES
3-[N‘“—{5-Cyano-2-pyrldyl}-L-lysmyl]thlazolldme hydrochlorlde

-.A 3-(N“-(te:t—Butyloxycarbonyl)lysmyl)ﬂuazolsdme
3—(AF-(tett—Butyloxycarbonyl)lysmyl)thtazo!ldme was prepared in two steps followmg the
method descnbed for the oorrespondmg omrthme denvat:ve in Exampie 5,

B 3- [N“‘-(terf—Butyloxycarbonyl)-N“"-(S-cyano-z-pyndyl)-L-Iysmyl]ﬂuazohdme
3—(AF-{ten‘ Butyloxycarbonyl)lysmyl)thlazo!ldme (52mg, 0.1 BSmmo!) was d|ssolved ln DMF
(1 Omt). &Chioromcoﬂnonrtnle (22. Bmg, 0. 165mmol) and potassmm carbonate (45 Bmg.
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chl oropyri dyl - 3-car bonyI ) L-om thyl ) pyrrolidine-2-carbonitril e (60ng.

0.14mol ,  53% . .

C..(29)- |- [ Afm (2-Chl oropyr| dyl - 3-car bonyl ) - L- or ni t hi nyl j35/0¢&tebérdiona- 2-car b

oni.trile . ‘tri-fluoroacetate (25)-1-[AP-(fert Butyloxycarbonyl)-Ar. -

(2 chi prwaj@kmB carbonyl)-L-.om thinylpyrrolidine-2- cadiagbéidisise (60nD,
*0. 14mmol ) was di ssolved.in trifluoroacefic acid (5nrL)-. After 1 h at room

t enperature the sol vent was renoved in vacuo: The residue was purified by

pr epar @tarﬁ.eotjl%re W@ CTRE Feadlioh qniidte Wad Yhirrdd At T0% @5t 18 hb@rsl aidothe 1-/0
TFAl wat er over 8 mn at - 3n]rém .. Fractiqns cog | t he OfielIICt wer e
L ophEPER (Y &7 Aok ¢ o The Feddius Was pHieel o Bty Ghibhatography (hiant "

NW ( 2 | | | 2 |
EH H(uogggdaggft&g%ﬁghg 30,6 ﬁ@mlg? o rgégé mésx%%ﬁytrd'p .déiiuﬂed a@aﬁmeté@ e

- ( 2- Chilbutylspyearkion %plmvarhﬂxsmﬂtwa;tplwmﬁpmgng OfyavmstIft3%hk de 25
Cct ober 2004 -NO. 01/81337 PCT. /@GO /01875 . A 1-(N -
(terf-Butyloxycarbonyl)=-IVr-(2-chl oropyr |_dyI 3-carbonyl ) - L- orrhf iyl ) :
pyr rol il BHAP-(5-Cybino(2-pyrdyiit slysiryiithidrotidine-hydregtilofige ) pyrrol i di ne (-20ny,

RS - A bR ARTORS L 0%

adj ust ecba'imﬁdﬂpwas\ndtshomed &t dl HGl/diexanA20mL). 1 hAftert1 hmmttreoqnetempam:ret he

sol vent was, removed in: vacuo and the resi.due t cetate
( mrrL}he 5?‘?‘{%“‘5‘6%{‘? il VerRda die p e roRida et s B2
NaHCO3 Dy-L-pémihiaatitne hydrockioRBE{24maa 06, 1@@%; 20m), dried
(NaZSOE) and evaporated ih vacuo: The residue was purified by flash:
chromat ography (el'uant: 10% -ret hanol, -90%- di chl or oret hane) to. g| ve a
col ourmsﬂ]‘muazﬂentlfled as 1- (I 1- (tert but yl oxyear bonyl. .

~W'(2- chl oropyr| dyI 3-car bonyl) . omi thyl)pyrrolidine (19rrg 0 045mm |,
630/9) T L

(ZS) 1-[N‘”-(S-Cyano-z—pyndyl)-l.-lysmy!]pyrroltdme-z-carbomh'ile tnﬂuoroacetate

A (28)-1-[N“-(tert-Butyloxycarbonyl)-N"’-(S-cyano—2—pyndyl)-L—lysmyl]pyrrolrdlne—2—
carbonitrile

(28}—1-{!\!“—(ten‘ Butyloxycarbonyl)lysrnyl)pyrrol‘dlne-z—carbomtn[e (1 50mg, 0 46mmol) was
dlssolved in DMF (10mL) S-Chloromcotmonrtnle (70mg, 0. 51mmoi) and porass:um
carbonaté (‘i 30mg 0. 94mm0!) were added The reachon mrxture was stimed at 70"C for 18
hours and the solvent removed in vacuo The resndue ‘was . purified - by flash
chromatography (eluant‘ 97% eh!oroform 3% methanol) to gwe a colourless orl |dent|f' ed
as (28) 1—[N°‘-(te1t bulyloxycarbonyl)-!\f“—(S—cyano—2—pyndyl))—L-—lyS|nyl]pyrrolldme-z-
mrbonrtnle (7 1mg, 0 1 7mmol 37%)
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B.1-[ 1 VY- (2. Chl oropyridyl-3-carbonyl)-L -orn ithinyl]pyrrolid ine

hydrpchl oride 1-[AP-(ter-B"tyl oxycarbanyl)-N(2-chloro -

pyridyl - 3-car bonyl ) - L- om #hi nYl ] PYrrofidine (19ng, =~ 0. AS50Ottpbengdos

di ssolved in 4M HG | di oxan (10nL.). After 4 5min at. room terrper ature the
sol vent wa ewgrssred i n vacuo to give a white solid i dentgd ﬁ l?j'ﬁ
1-[AP..(2-chloropyridyl- 3-carbonyl)-L- omthinyl)pyrroli ne y ocﬂ‘ul oride
(15ng) .. [MrH + = 325 1 EXAMPLE 8 3 j W (2-Chl oropyridy

3- car bomy (2s)l4-p -p HaIpLLigsingn RfiRe-2LdABonitrile ?lﬂﬁp? 24c azol i di ne

But yl oxycarbon | | or opyndyi - 3- car bonyl )-L-ornit

3- (AP- ({29t Bﬁ‘t( Wlamaﬂgmw -(Maw?mﬂ%lwnyﬂwmmm- 0. 45mmol )

\h\?grg:o;s/rélgﬁsﬁ@l% car%onyﬁ%ﬁporl g&‘ Sgozvfgqnt@?%gig% % éfﬁ%‘?‘

PCT/ GBOrgom &rapayatiwgrihe solverd wascrepiovad jin yaeup tcbgwaga wihite rsolmi ucwmmbdmsne .

After a

st due i -TEREAP G LR pholeple ABSmORRT® iR 2 e
with 0. BN7HIHBEMI00%)2 x 20nL) , sat..NaHCO3- (2-'x ~20nmL), water (2 x20nl)
and brine (1 x 20rnL), dried (Na2804) and evaporated in vacuo. The
residue was purified by flash chromatography ( el uant ‘1. 5% et hanol ; 98. 5%
di chl or BAdtlha®@y.t o give a colourless oil identified as 3-(! (ter-.

but yl oxycar bonyl ) - AP- - (2-chl or opyi i dyl - 3- car bonyl ) - L- orri t hyI_)thi azoli.di ne

(30ng 0.068mml|, 15%. B. 3- N -(2-Chloropyridyl-3
-carbonyl)-L-ornithinyU thiazolidine hydrochl oride 3-1 N- (ten t

But yl ox w49 -A r-(2-chloropyri dyl - 3-car bonyl ) - L- oni t hi nygt hi azol i d| ne
(30ng, U - was dissolved in 4M HCO: dioxan -(10ni). After 45mn
at roo n(ZS)dnﬁb@r(ﬁ{TmMeﬁm-aqzyndwﬁd.-omtﬂm;d]pyrrmﬂuweszbcg\rtrHea whi't e
solid, } {) as 14N - (2-

chl oropyri dy- . carbonyl) -t om t hi nyl )thl azol i diine ~hydrochl ori de

(25mg). jMrHr = 342.1

CN

_A. (23)—1 [AF-(terf«Butyloxycarbonyl}-N‘”—(S-mﬂuoromethyl-Z-pyndyl)-LomlthmyI]-
pyrrolldme-z-carbomtnle
(28)-1 —[N“-(ted-Butyloxyczrbonyl}omrthmyl]pyrrohdme—Zmrbomtn!e (140mg. 0 45mmo|)
was dissolved i in DMF (1 omL).. 2—Ch|oro-5~(trrﬂuorometh5d)pyndme (90mg, 0 49mmol) and
potassrum carbonate (1 30mg,0 92mmol) were added The reactlon mlxture was stirred at
0°C for. 18 hours and the solvent removed m vacuo The restdue was punﬁed by ﬁash
chromatography (eluant: 7% chloroform 3% methanol) to glve a oolouriess oﬁ 1dentxﬁed
as - . (28}—1—[W~(te:f~butyloxycarbonyl)—~“’—(5~mﬂuoromethyl—z—pyndyl)) L-omrthlnyl]-
pyrrolzdme-z-carbomtnie (58mg, 0. 13mmol 28%)
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EXAMPLE 9 3-LA -(5-Gyano-2-pyridyl)-L-lysinylthiazolidine hydrochloride A
3-(N - (terf-Butyl oxycarbonyi)lysinyl )th| azolidine 3-(1V qgferf :

. Bot yl oxycarbonyl ) I ysinyl)thiazoiidine was prepared in t\a5 QGttelps 2004 oW ng
t he method described for thefco‘rrespondl ng omthine derivative in aanpl e
5. - B. woO[6a8g332rf - Butyl oxycarbonyl) -N -(5~cyano- 2- pyri agrjGeo1/01875
lysinyl]trhiazolidine 3-(AF-(tent-Butyl oxycarbonyl)lysinyl)thiazolidine
(52ng ,; Q. 165mm|) was. dissolved in DVF - (10nlL). 6-Chloronicotinonitrile
(22. 8ng {25~ homﬂeﬁytﬁwndyﬂbh*hmdhinyl{py@ﬁlﬂnga-z-caﬂnﬂﬁ&mat ober 2004
WO 01/ &g 7 PC&{GGB01101875 O 3mmol ). were added. The reaction m xture was
sti.rre 18 hours and the. solvent renoved in vacua. The esidue

was' pug 1E[ﬂFJQtértfﬂmﬁ&ﬁhﬁﬁﬂﬁ}wﬂ(ﬁﬁhﬂuorémbﬂ@m-pyndﬁﬂ%ﬁlﬁ)mﬁmﬁdtn&/o

nmet hano e col o e [ ] tent -

but y1 o3 pAROBS (Samairgnel was sissolyett i i HOUEBSAG 29y | 1476 ol b ( 30mg
, 0. O6rhgRPlempetalfle the. sobrehNwab Tefpese iR vayuo thy bive Lz Wike wylid identfied iadi ne
hydrochl ori de 34N (tert Butﬁl Qxycarbon

0 P- cyan
0- 2- py@SHyHM: \‘5:1flﬂ§'§lq¥ry~’@l¥l‘r?a°15 vla*h«eﬂlm@w?f&f ﬁév é@ @'%Aydf%%ﬁved in
4M H mgogga‘@"{,@@rﬁg\)% - After 1 hour at.roomtenperature the solvent was.
removed 1IN vacuo -to give-a white solid identified as -3-fA- -=(5-
cyano-2- -pyridyi))-L- | ysi nyl ]t hi azol'i di ne hydrochl oride (24mg, -
0. 067 +10@8%. [M+H + =.348.2 EXAMPLE 1 0 (2S)-1-1ir-(5- yano-2- pyrldy
l)-L- |y5|lﬂyl]pyrrolld| ne-2-carbonitrile trifluoroacetate A. (2S)-9-[!Va-
(fort-Bufyi oxycarbony!)N-(5-cyano 2- pyrldyQL IyS| nyl]pyrrol 1d1ne 2 -
carbonitrile (29)-1-(AF-(terf-
Butyl ox%Aar bon¥l)ly3| nyl )pyrrol | d| ne- 2 car bonltrl I e. (150rrg., O 46mTD|)

: -[N"'-(Z-Qumolmylmeﬂwl}-L-lysmyl]thlazohdme hydrochlonde

' -A 3-[N°‘-(tert-Butyloxycarbonyi)-N“’-(z-qumolmylmethyl)—L—lysmyl]thlazolldme
_ S{N“-(tert—Butyloxycarbonyl)lyslnyl]thiazolldme {(100mg, 0.32mmol) was dlssolved in |
- methanol (1GmL) 2—Qusnolmecarboxa!dehyde (61mg, 0 39mmol) was added. Aﬁer 1.
"hour sodlum acetoxyborohydnde (1 38mg, 0 65mmol) was added. The reaction m:xture" :
- _'was stirred at room temperature for 18 hours and the solvent removed in vacuo The‘- |
: 7,re5|due was punﬁed by ﬂash chromatography (eluant 93% chloroform 7% methanol) o
3- N“-(tert—butyloxycarbonyl)-l\l“’-(z-qumolmylmethyl)—l_-
L 26%) 575 - S

" ;glve a colourless ol :dentlﬂed as

o lysmyl]thlazolldme (38mg" 0 083mmo

B 3-[N°-(z-oumounylmethyl)-l.-lysmyuth:azoudme hydrochlorlde B
3{N“-(terf Butyloxycarbonyl}-N‘"—(2—qu1nolmylmethyl)—l_-lysmyl]thiazol:dme (38mg :;- .
'0 083mmol) was d:ssolved m 4M HClIdloxan (20ml_) Aﬁer 1 hour at room temperature__ .
the solvent was removed m vacuo to glve a whzte solld ldentrl" ed as 3—[N‘°—(2-
'_: qumollnylmethyl)—i.—lysmyl]thlazolidme hydrochlonde (31 mg, 0. 078mmol 94%) |




di ssolved in DMV (1 Omn). 6--Chloronicotinonitnl e, -(70nmg,' 0.51 mmol)
and, potassium carbonate (130ng; O 94mvol ) were added. The. reaction
m xture was stirred at 70C .for. 1S hours. and the sol vers Oeapaezhoyn '
"vacuo. - The:- residue was - purified by flash .chromatography (el uant:
-97% chl ey@éws37 3% : nethanol) to give a colourless oil. as
'(25)-1-[AP- (teat-butyl oxycarbonyl )-M (5-cyano féﬁ&hb{lhﬁ%
2-pyndyl ))-L--lysiny(]pyrrolidine-2 carbonthile (71ing , O.!7mmo |, 37%.
4 WO 01/51337 25 Cctober 2004 PCT/ (GB01101875 B. (2S)-1-[W (5. Cyano
2- pyridyl gsr nyl ] pyrrolidine-.2-carbonitrile trifluoroacetate
(29 -1 &t - But yl oxycar bonyt) - N-(5 cyan-2-pyridyl))-L- lysir
ygpyrroli.di ne- 2- carbonitrile- (71lmg, * 0.17mml ) was dissolved in 4M
HC 1 di 6xan (20mL). . After .1 hour at .roomtenperature the sol vent was
renoved in vacuo to give.a* white SO|Id Irdentified as ’
(2S) - 1-hHékmpPBEqgano- 2- pyddyl ) ) - L-tysinyljpyrrolidin e-2-carbonitrile
-hydrochlTorrde  (62rri 0. 17mmol ﬁ “MiHr 327.1 EXAMPLE 11
(29) - 1ﬁ{-w”c(g-ﬁtrlnphmdmegru!t-wrmﬂynwwwh ne WthUpyrrol i dine 2-
carbon'jtrile trifluoroacetate :A (2S)-1-(N-(fert Butyl oxycarbonyl -I
(5- trifuoronethyl -2- pyridyl) L-ornithinyl3- itnle.- "pyrrolidine-2-carbon
(2S)-1-{N . (fert . Butyqltxy Wyl ) om t hi nyopyrrol I di-neo 2 carbonWle (
140ng, 0:45mmol) . was.' : 1 DI\/F(lOrrL) : ZChIoro 54tr|fluoro

met hyl )-pyri di ne (90ng, Rl) aNd  potassium bonat e
(130ng, O 92mmol ') were \a .. Th ctron gf re was stirred at 70C
for.. 18 hours and the sol vent - renoved\i cug. ' The , resi due was
purified by flash, : S SRR SRR

A. 3- [N“-(fert-But;doxycarbonyl)-N“’-«(z-qumolmylmethyl)-L-ormthmyl]thlazohdme ' _

_ S-{N"‘-(tert-Butyloxycarbonyl)omlthmyl}thlazohdlne (98mg, 0 33mmol) was . dlssolved in .

- methanol (10mL). 2-Quinolinecarboxaldehyde (52mg, .q..33mmol) was added. After 1
hour sodiom ‘acetoxyborohydﬁde (119mg, 0 .56mmol) was added. The reaction mixture
was stirred at room femperature for. 18 hours and the, solvent. removed in vacuo. The

" .res:due was punt' ied by flash chromatography (eluant 93% chloroform 7% methanol) to ‘
rgive a colourless oil |denttﬁed as’ 3—[N°‘-(tett—butyloxycarbonyi)—l\f"-(2~qwnolmylmethyl)—!_—'
omtthmyl]thrazohdme (45mg, 0. 10mmol 36%)

B. 3- [N"’—(Z-Qumolmylmeﬂny[)-L—ormthmyl]thlazohdme hydrochlorlde
B{M-(ted—Butyloxycarbonyl)-l\P—(Z-qumolrnylmethyl)—L—omrthmyl]thlazohdme - (45mg,
0. 1mmo!) was dlssolved in 4M Hledtoxan (20mL) After 1 hour at room temperature the
solvent was removed in vacuo to glve a white sohd ldentxﬁed as 3—{!\!‘“—(2—qurnolmylmethyl)—
L-omrthmyl]thtazoi'dme hydnochlonde (38mg, 0. 098mmo! 98%)

[M+H]* 345.2
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' chromat ography (el uant 97% chloroform ' 3 % nmethanol) to give a
.colourless oil identified.... as (2S)-1-[N-(teri
but yl oxycar bonyl )-Nm (5-t rifluoromnethyl-2-pyndyl))- L om2sDetgbgr 2004 ¢
pyoli di ne-2-carbonitrile (58ng , Oi 3mmol , 28%)). 25 Cctober 2004 WO
01/81337 A /01875 B. (29 -1-[Nm (5 Tr|fluororrethy- - DV | ))-L -
ornitfiln Oﬁquﬁ?}rol i di ne-2-carbonifri[e trifl uoroacetatell(iégﬁglid-lg'&/(tert
But yl oxycar bonyl )-[Ar ) '
(5-tri#l uoronet hyI 2- pyri dyI) L- om t'hi nyUpyrrolidine- 2-carbonitriie' (58ng
. 13nmEXAMELEE 144 ssol ved in 4M HCVdi oxan (200L)_ ' After 1 hour at - room
te”per?. Rilﬁnéi%h& (?Qﬁu RN hydrdeHRride0 Jive a white solid
i dentified a (25)-1 -] 5-tri Iuoronethyl 2-pyridyl)) . o
-L-omithi nyTprRO i di ne- 2- carbenifrile hydrochloride . (51 ng, O 13mm|
100% .. .AM¢-1)+ = 356.2 EXAMPLEQL2 ...:.. . 3-1N-(2-Quiriol inylnethy[)-L
| ysi- nyl ] thiazolidine.hydrochloriYe HA. 3-[W(ter f B utyl oxycar bonyl )
Nazol i di ne 3-[ N? _
(terf But'yl oxycar banyol ysiny, i azokM-dj ne (100neP~0.32mmI) was di ssol ved
in- nethanol (10M). A hecar boxal dehydg . (/61ng, 0.39mml) was
added. ; .After 't " hot . (138ny, 0. 65mMmmol ) was
added. The reaction r i \ was stirred oom tenperature. for 18.:
hours and ‘the. solvent renpved in vacuogy e \residue was puri fied by_flas
h chromat ography (el uant: 93% chl or of or n¥."7% et hanol ) to give a
colourless oil identifi ed as 3-[N -(ter- butyl oxycarbonyl }-1 oL
P—(2 qU| noliny[methyl) --LL iysiriytJthiazolidine, (38ng, 0.°083mmi 26%.
-A. 3~[N°‘—(tert—Butyloxycarbonyl)-N“-(Z-qumoxaloyl)—l.—lysmyl]th|azol|dme -

. 3{N“-(terf—Butyloxycarbonyl)lys:nyl]thlazolldme (128mg, 0 4mmol) was dlssolved in CHZClz
(10mL). 2—Qumoxaloyl chioride (85mg, 0.44mmol) and potassium carbonate (45 8mg,
0.3mmol) were added, The reaction mixture was stirred at room temperature for 18 hours -

| and the solvent removed in vacuo. ' The ‘residue was punﬁed by fiash thromatography
.(eluant 99.5% chioroform; 0.5% melhanol} io give a colourless o:l identified as 3—[N“—(terf— y
i butyloxycarbonyl)—N"’~(2—qumoxaloyl)—L—lys:nyl]thlazol‘dme (1 40mg, 0. 295mmol 74%)

B. 3-[N"{2-Quinoxaloyl)-Lysinyllthiazolidine hydrochloride ~

3N (tort Butyloxycarhony:)«m;‘(z-qiﬁnoxatoyn{-lysinMiazoﬁdine (140mg, 0:296mmol)
was di ssolvec! in 4M HClIdloxan (20mL) 'Aﬂer 1 hour at rdoni' temperature the solvent
was ‘removed in vacuo to g:ve a whlte solid identfi ed as 3—[AP—(2-qusnoxaloyi}-L-
Iysmyl]thiazolldme hydroch!onde (128mg, 0 296mmol 100%)

[M+H] =374.2

The Examples set out in the fo![owmg Tables were prepared by analogous methods to the
above
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3-[1Vr-(2-Qutnoiiiiylmethyl) L- Iysinyljthiazolidine,hydrochloride
[N'-(fern Butyl oxycai bony [ S
{2-cluinolinylmethy-I)-L-1ysi ny| ]thiazolidine (38ngy, O 8aaHEY A004Was
di ssolved in 4M HC'I di oxan (20m4 After'1l hour at roomtenperature' . the
sol vent . womssizanoved in = vacuo to. give a white solid ipge gof‘)ogegaas
3-[ N-(2-- qui nol i nyl nethyl)-L- IyS|ny|Ith|azoI|d|ne hydr ochl oride (31 nyg,
0. O78mmol , 49@ -t MD 01/81337 [ MPH { = 358.2 EXAMPLE 13
3jIFl(fhéLE g L-om t hi nyl]thiazotidine hydrochlorlde 25
Oct ober 2004 PCT/ 01/01875 A 3-[N-(tart”
But yl oxycar bonyi }-N - (2- qu(nolinyl mefyl)-L- ornlthlnylafhlazo(ldlne
3-[W{(,tert- .Butyl oxycarbonyl)om ghi nyl- iazolidine (98ng, 0.33mmovl) was .
di ssolved in. nmethanol ( : Qui nol i necar boxal dehyde (52ng ,- . :
0.33mmol ) was added. After 1 odi um acet oxybor ohydride (119ny ',
0. 56mmol ). was added. The reacthon xture was,stirred at roomtenperature
for. 18 hours and the., solvent. renovgd |nrvdﬁuo. The -residue was

0,

purlfled by flash chronatography (eluaft t.193%chloroform 7% nethanol) to
give a colourless oil identified aa Negi” but yl oxycar bonyl )-11"-(2
qU|noI|nyInEthyIJ- onm t hinyljthi é8|Ldl . {45ng, 0.10mo , 36% . B.

3-[W (2-Quinolinylnethyl)- L-ornithinyU D azol©Cli ne hydrochl ori de 3- (AP
(tent- Butyloxycarbon ‘vI)-N(r)-(2- qU|noIrnyInethyI) L- on1th|nyl]th|azolld|ne

B.
3-
N-

45ny,
(45mg | Exampte Het | X' | Example Het X!
s (Y, o] = M U B
SR E;;lj// - 2 : ' ¢~4?-\ CHz .
, . o S .
N : - ' :
/ . 1.
16 - @ S 27 N{Ey CH,
’ . / . - ) 0 3 ’
- \N. . 1 ) =
17 l/ CH, 28 - . CHa
o | o ek
CNTTY . IS Y
a U, o] = | \(:/L/ | cH,
N ..
. g ) N .
19 . CH. 30 \(%/ CH.
R - . SN B '
20 - CH; 31 |} E’;]y CH,
SOEREI) B IR B 1 | CHe 32 @:N;l\/ CH,
' ) - .o . N. _cl e 3 N S R

C 31 .




-0.Imol) was dissolved in 4M HCUdi oxan (20nmL). After 1 hour at
tenperature the solvent was renoved in vacua to give a white soli
identified as 3-(HIP - (2- quinolinyi nethyl)
hydrochl oride (38ng, 0.098mvl, 98%..
EXAVPLE @EBH? - (2- Qui noxal oyI ) -
PCTI GB 8 A 3-[W (few. Butyl oxycarbonyl)-N
- (2- qui noxal oyl ) - L-1ysi i nytJthi azol i di ne

25 Cct ober . 2004 WO 01/ 8133

room
d

L. - am t.hi g dtbbazgoudi .n‘.é

7 .

L-1ysinyll. hiazoli d'l’Qﬁ‘lGMlQ‘Fhl ori de

NS

3- (NI (fP-T-RIITVI Y\IPaY hnn\’L Ly sinyld higzoh-dine Lung, 4||||U|r) :
di ssol veqd BxafipCl}2 (n-_lem_) 12: @4;50@'1@}3 chI ori ij‘@t(85ng, 0. #nmol ) - and
pot assi urprtarbonat ) Wwer ¢ added. _The rea¢tion m kture was
stirred gt rogom tg 8l ho ' enpyed | n vacuo.
The ' resijdue “¥as [ h"ésh chf omat :n_ggESOd 5
chl orof orjm 0. 5% 1 gi vefa col oun ied as B-[ Nx
(tert- bdtylo)' cyq (2- quitnoxal oyl]) zof i di nej 040ny,
0. 29Gml], 74% bui nox &l oyl ) - L4 il di ne

hydr ochl gri de - .

-(teff-B car ) ngxal gyl ) - l i di-ge | (140ny,
0: 296l vvas di 4M IZ|CIId| oxan . 1 hour|at room
t enper at thes _ renoyed in va vhite sofid.
identifi d as  3- [{Ar - (2- qui ngxal oylf) -L Iysi e hydrothl ori de
(128ng ,. [0. 296ITTYD| 100% he Exanpl e t oltl owi-ng—Jabl es
Wer e pre ared by gnal us ngt hodsfto the.. I W 0]!B1337
TABLE 1- -1 Exggpl eq 1 36, HelCHCY/ G1/ ( ' Ebapl-gHet X
15CHZ26. QH2 16N N i :

TABLE 2 — Examples 37 =58
o
HetAkNH -
Example Het X' | Example | - Het Xt
38 CSTp LA e e CHp o g v
39 I ] CHy {80 CHy b=

3




S270CH2 J i 17CyCH228Cl

NCH2 18NCH229CF3CH2 19 . C
fCHzZ. 31 25 Cctober

20CHI 31CF3: . CH2 .21. NCH232CH2 22Cl CH233;j

01/ 81337 PCT/ GB01101875 Exanpl eHet Exanpl eHet X
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EXAMPLE 121 | _ S
: Determmatlon of actmty in wtro R

' Cofnpdunds were assayed as inhibitors of DP—N according fo the methods described.'in
WO095/15309. Al the compounds described in the foregoing Examples were competitive
:nhlbltors of DP-!V with I values Iess than 300nM

EXAMPLE 122 - ,
Detenhinatiou of activity in vivo

The auti-disbeﬁc action of sel_ected oompouods was demonstrated in Zucker chese rats
using a standard oral glucose tolerance test. Confrol rats were given a solution of 'gluc:ose‘
by oral gavage and p!asma glucose levels were determmed These rats demonstrated a_
stgmﬁcant hyperglycaemla Compounds accordi ing. to the present invention ‘were
dlssolved in glucose solution at vartous conoentrahons such that the rats could be glven
varying doses of the compound sumultaneously with the glucose challenge. The
hyperglycaemlc excursnon was reduwd ina dose-dependent manner.in anlmals recelvmg
.between 0 1 and 100 mg!kg of DP~N Inhtbltﬂl'

EXAMPLE 123
Pharmaceuﬂcal formulatlon

Tablets oontalmng 100mg of the compound of Example 1as the actwe agent are prepared
fmm the followmg
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Compounds were assayed as inhibitors of DP-1V according to the nethods
described in . W95/15309. All the conpounds descri-bed in the foregoing
Exanpl es were conpetitive inhibitors of DP-1V with K val2geociobss2gogaan -
300nM.. EXAMPLE 122 Determnation of activity in vivo The anti-di abetic
action ofwaelesked conpounds was denpnstrated in Zucker O?@iﬁ:r %s .using a
standard oral glucose tolerance test. Control rats were g ROt i on of
gl ucose by oral gavage,. and plasna ¢glucose | evels were determ ned.. These
rats denonstrated a significant. ' hyperglycaenia.. Conpounds according. to
the present invention were _dissolved in glucose salution at various-
concent r at iGantpound ohEtdmpletthe. rat s coul-d. be "gi ven varygbog)gdoses, of the

. compound sé'gnul t apeousty wi th.the glucose chall enge. Th %pergl ycaerm c
excur sion : ced in a ..dose- dependent manner. in ahtt® s recei ving .
bet-ween. 0. Hydexypribfficetigidsg of DP-1V inhi bitor. Tablets gamgai ning 1 Cony
.of the co un nple | . the active agent are prepared fromthe
fol.1 'owi ng: %"d@‘t“o{%‘é’%%fﬁ?‘@islsswd/ GB0110187S Cd#p8und of Exanpl e
1200. Oy Citagnesiamcitedtatey Hydr oxypropyl cell ul ose 18. Oy 3.0g

Car boxyrret %&%ﬁél ul ose cal cium3. Oy Magnesi um st ear at gg 88 Lact ose195 Og
Tot al 500. € materials are blended and then presse ? gi ve 2000
tabl.ets of 250#gfal each containing 100ng of the conpospdogt Exanple 1. The
above dermnstrat es that the conmpounds according to the present invention
are inhibitors of DP Nin intro and effective anti-hypergl ycaenic agent s

i n VI voTheTmegenanat'ejblended and then pressedtogrve 2000 tablets of 250mg, each

contamlng 100mg of the compound of Exampie 1.

The above demonstrat&e that the compounds acoordlng to the present :nvermon are
mhlbltors of DP-IV in vifro and effective aqh—hyperglyoaemtc agents in vivo. They would
aooordlngly be expected to be useful as thefapeuhc agents for the treatment of lmpalred
glucose tolerance, type il dlabetes and other diseases. where mhxbmon of thls enzyme
'leads to an :mprovement in the- underlylng patho!ogy or the symptoms

The present invention is further defined in the following Claims
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accordingly. be expected to be useful as therapeutic agents for the
treatnment of inpaired .glucose tolerance, type 11 di abetes, and ot her

di seases where inhibition of this enzynme |eads to an i nprgeweat2goa t he-
under | yi ng pat-hol ogy or the synptons. The present .invention i-s further
defined in. the following Cains. 39 25 Cctober 2004 WO 01/81337 CLAIMS 1'C
1GBONOL87 3y ﬁk gompound of formula 1, tautomers and stereoisoners
‘thereof, ang armaceuti cal | y acceptabl e salts of said c&FFSERUO1875-
tautomers and isonmers z Het'- H(? H)n \ H2 Nwherein R is either a
hydr ogen r anitrile group; X is selected froma sul phur atom an
oxygen at 6m a sul phonyl group and a nethylene group;, XZ is a carbonyl
group, a nethylene group or a coval ent bond; Het is an aromatic

ni t rogen- conjai nin roc cIe S Iected r dy] yri dazi nyl

pyri m di n;:III A ."&D?Q'H%f %20|t9u Pmeﬁyﬁﬁ‘ié"?‘if@'g rﬂ?‘ﬁz@ﬂﬁ"? ?%W?WP%‘"Y
oxazol yi Ima@l@daltﬁﬂﬁm&ﬁﬂﬁmﬁﬂ&ﬁd&ﬂﬂ&b@@#ﬂﬁsdrﬁﬁéeOf all of which may
-optionally be substituted on one or nore carbon atons, and where the

substituents are selected from Cl-C6 al kyl, hydroxy, Cl-C6 alkyl oxy,

am no, Ci- C6a|ky|amno " di (C1- Coxal kyl) amino, tluoro chloro, brono,
trifluoromethyl, nitro; cyandietcarbthy and Cl-C6 al kyl oxycar bonyl groups ;
and-n is 1-5, wher ei n. the term Cl- kyI elther y itself or in such -

conbi nati ons as Cl-C6 al kyl oxy, - m no and di (Cl-C6
al kyl yam no and C1-C6 al kyl oxycarb ns | i near, branched and cycli: c
saturated hydrocar bon groups- of Hglﬂwee one d si x. carbon at ons.

"~ wherein
Rlis either a hydrogen atom or a nitrile group; _
X' is selected from a sulphur atom, an oxygen atom, a sulphonyl group and a methylene
group; X% is a carbonyt group, a methylene group or a covalent bond;
Het is an aromatic nitrogen-containing heterocycle selected from pyﬁdyl, pyridazinyl,
pyrimidinyl, pyrazinyl, imidazolyl, pyrazolyl, thiazolyt, isothiazolyl, oxazolyl, isoxazolyl and
benz-fused analogues thereaf, all of which may -optionally be substituted on one or more
carbon atoms, and where the SUbsﬁtuenté are selected from C,-Cg alkyl, hydroxy, C;-Cg
alkyloxy, amino, C{C; alkylamino, di(C,-Cel alkyl) amino, fluoro, chloro, bromo,
trificoromethyl, nitro, cyano, carboxy and C,-C; alkyloxycarbonyl groups ; and n is 1-5,
wherein the term C-Cs alkyl, either by itself or in such combinations as C-Cs alkyloxy, C;-
Cs alkylamino and di{C,-C; alkyl)amino and C,-C; alkyloxycarbonyl means linear, branched
and cyclic saturated hydrocarbon groups of between one and six carbon atoms.

-2 A compound according to Claim 1 wherein R*is a nitrile group.

3 A compound according to Claim 1 or 2 wherein the stereochemistry of the nitrile group is as

shown in formula 2
. _ 2
Het” \NH

(CH,_) I/

HN" 3 . -
... 0 CCN:. .

&
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2 A conpound according to Caiml wherein R is a nitril e group 3 A

(640)
nitrite group is as

ound according to Caim1l or 2 wherein the stereochem stry of the
.shown in formula 2 2 Het {CHZ) 2 G\125of]@bgr52@tober

2004 WO 01/81337 A conpound according to CCaim4 "wherein : R 'is a

niitrilevwoowwsdnd the stereochenmistry of the nitrile gf,eyﬁ;‘irﬁm@_ shown

in formula 4 4 A conmpound according to Claim1 or 2 wherern

stereochem stry of the centre

conpound aedjscetrig the)pﬁmgly préweidiof theGh aomﬁg;@temtamcbrﬁ)mnm formula 3

(2S)-1-[N.=(Pyrazinyi-2-car bony 7z -L-om thinyl ] pyROidine-2--carbonitrile

.(29) -1 -[ M (Pyrazinyl - 2-car ~) H | ysinyl ] Pyrrolidine-2-cd rbonitrile

car bonyl am no) but anoyl ] pyrrol i d| nQCEi ran

'PCT/ GBOI /01875 (2S)=1-[ - -Am no-4' - (pyrazinyl-2"-

itrileg

5 A compound accordmg to Ciaim 4 wherem R1 is a mtnle group and the

stereochemlstry of the nitrile group is as shown i in formula 4
2°

Het/ “NH

(CHZ) I/ .4

H,N
O :CN

6 A compound according to any preceding Claim wherein X' is selected from a

sulphur atom and a methylene group

7 A compound according to any preceding Claim wherein nis 3 or 4.

.8 A compound according to any preceding Claim selected from

(28)-1-[N°~(Pyrazinyl-2-carbonyl)-L-omithinyl]pyrrolidine-2-carbanitrile

(28) 1-[N‘"-(Pyrazmyl~2—carbonyi)-L—Iysmyl]pyrrohdzne-2—carbonitnle

(28) 1-[(2'S)~2'-Ammo—4'—(pyrazmyl 2"-carbonylam|no)butanoyl]pyrrol:dme—2—
carbonrtnle

(4R)-3-[N ‘T’T(Pyrazmykz—car,bonyl) L-lysinyljthiazolidine-4-carbonitrile

1-{N{Pyrazinyl-2-carbonyl)-L-omithinyllpyrrolidine

41

adjacent to the primary anmine is of the S

KI&HTAI gg%éhggorﬁé%%lra | ng@hog %L(;Ht)rﬁgge | ngteﬁNglﬂi(ﬁl\ﬁﬁé? H%&FQW °f3th8 e&l—riet N



(4R)-3-[ N (Pyraziriyl-2--carbonyl)-L- lysinyl]thiaz' olidine-4-carbonitrile,
1-[N -(Pyraziny ! 2-carbonyl)-L- omithinyl]pyrrolidine, (9H2)n 4 6 A
conmpound according to any preceding C aimwherein X1 is s2)©ctobdr 200dm a

sul phur atom and a net hyl ene group 41 25 Cctober 2004 WO 01181337

. PCTI GBOIM@#8%1387 3-[N - (2-Chloro pyridyl - 3-carbonyl) - L- gpiy LkdED

I azol i di ne, 1-[N'"" - (2-Chl oropyri dyl - 3-carbonyl ) - L-orni thinyl]pyrrolidine,
(2S)-1-[N"' -(2-Chl oropyridyf -3-carbonyl)- Lornlthlnyl] : o

lid g
DLl e e S Ry e,

3-[ AP- (5- Cyano- 2- pyri dyl ) - LIyS|nyI]th|azoI|d|ne ,
2S)-1-[W l.i,0 2- b tl\/e :
(29" 1 [ S R S bl DS b i Reien: - gt ] pyrr ol i i ne

-2-carbonitrile, 3 {Ar-(2 QJI nollnyl met hyl ) - L-1ysi nyl] t hi azol i di ne, 3-[

E’s&ﬁl oyl ) - (R P rorap gl otbohg Errtioy By rotdine o Carboritte, |
r--(2- Quinoxal oyl)-L- om t hi nyl ]t hi azol i di ne ,

2S5)-1-[f, Vi no LomthnI]pyrrolldlnezcarbonltrlle,
é [2N(6 Me{ﬁﬁé} B’Sffl F‘ﬁ %b‘%’fﬁ(pﬂowmj“ﬂ}’_’ toarelidingf | t hi azol i dine,
3-[W (Isoquinoline -3- carbonyl) L- omi t hinyf]thiazolidine, and 3-[A
- (6-Tof | uor onet hyf ni coUno om t hi nyl jthiazofidine. - A pharmaceuti cal
conposi t i oft WG@%&% ‘Wﬂéﬂ)&p@ﬁﬂylﬁh@s@lldmrmrl sing at |ust one conpound
according to any preceding CI aim _

(28)-1-[N“’-(S-Cyano—2-pyndyl)—L—lysmyl]pyrrohdlne-2-carbomtnle
(28)—1-[W—(S—Tﬁﬂuoromethy1;2-p'1;rridyl)—L-omithin yi] pyrroli_di:%e—vz-ca-rbonitﬁle,
3-[1\!“’_-(_2—Quinoﬁnylmethylh)-l._-lysirf;y.l]thiézoIidihe,
3;[}V“-(2—Quinoliﬁyimethyl)-.l_-qrr!fthiﬁﬁ]&hia_zoiidine,
3Q[N°’-_(2-Qufnoxa|dy!);L-lyginyuthiazolidine, |

3-IN°-(2-Quinoxaloyl)-L-omithinyl]thiazolidine,

(28)-1-W""—(2~Quinoxaidyl)-l;-omithiﬁyljpyrrolidine—z-carbonitriié :
-[N*-(6-Methyipyrazinyl-2-carbonyl) -L-omithinyi]thiazolidine
-[N*<(Isoquinoline-3-carbonyl)-L-ornithiny(]thiazolidine, and

3—[l\f°~(6-Tnﬂuoromethylnxcohnoyl)—L-.omlth:nyi]thxazolldme

9 A pharmaceutxcal composx’aon for human therapeutlc use compnsmg at least ohe.
compound accordlng to any precedlng Cialm

10 A composition accordtng to Clalm 9 for the treatment of type 2 diabetes, impaired
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10 A conposition according to Claim9 for the treatnent of type 2 diabetes,
i npaired .42 25 Cctober 2004 WO 01/81337 1PCT/ GBOLl/ 01875 gl ucose

tol erance, growt h hornone deficiency, polycystic ovary sypsOetober 2004aut o-

i mune or inflammtory disease. 11 The use of a conpound according to any

of d ai msyWgbhfsBsf or the preparation of a pharnmaceuti cal mj ' for
the treatnment of at | east one of type 2 diabetes, inpai redi%g ucc%}sﬂtaa%_

ftol'er,ance, growt h hornone deficiency, pol ycystic ovary 'syndrone, and auto
| mune and élﬂé&s@%&'ﬁ{c\é %Irgvﬁﬁsﬁgﬁnoﬁg deficiency, polycystic ovary syndrome, or auto-

immune or inflammatory disease.

11 The use of a compound according to any of Claims 1 to 8 for the preparation of a
pharmaceutical composition for the treatment of at least one of type 2 diabetes, impaired
glucose tolerance, growth hormone deficiency, polycystic ovary syndrome, and auto-

immune and inflammatory diseases.
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