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Thronbi n i nhibiting 2-oxo0-1, 2,5, 6-tetrahydropyridine
derivatives. Field of the Invention This invention

woeb@i1es3280 novel pharmaceutically useful conp®dmgE2006/M000709

particul ar conmpounds that are, and/or conpounds that
are netabolised to conpoundg which are, conpetitive
inhibitors of trypsin- |like serine proteases,
especially thronmbin, their use as nedicanents,
p It ;
SE%EO@??%%%%%%‘%%? o o5 S P o R S s s
coagul ation is the key process involved in both
haenostasis (i.e. the prevention of blood | oss froma
Hiehdigbthedpsewion and t hronbosis (i.e. the formation of
a blood clot in a blood vessel, sonetines leading to
vessel obstruction). Coagulation is the result of a
Tﬁimh\eeﬁuaﬁ rE18%s 96 n80AYRithicch @@l RB&H1 cOMBo@ids] ﬁlepartlcular
ultimate steps in this series of reactions is th
eUnR@Igs Brit afe, erdonearerpapde thet atcrnealised & P%ép%’élti$ yadich
z h
751 OTpbth R e ot FibdtiRe PR Rttt Bl hfiorn
theirphisdt aé %eﬁ%ﬁ@%tplﬂﬁnamﬁmmcﬁnﬁdshiohm ageataining dhem and
fibrin monomers, which polymerise spontaneously into
FYIBhSG TRRES PRl PIORBCUARt  vat es factor XI 11, which in
turn crosslinks the polyners to form insol ubl e fibrin.
Furthernore, thronbin activates factor V, factor VIII
Backg@dhntleadi ng to a "positive feedback" generation of
thrombin fromprothronbin. By inhibiting the
aggregation of platelets and the formati on and

BIRSES bodpkiafien Of the Dedynproetdsefivbived i ihbdtht desndsfasis (i.e. the
thronbi n woul d be expected to exhibit antithronbotic

Breventiopy of |h%oqhé¢$| Gam andunpgedntoseld and: flypopoyipie the
Fcﬁm%ﬁgr?afeg Blg 1§BANC eqio&y vggsefc%gﬁe/egm#eﬁhieg& go{b Qbssel

€ POoSi ack nechani sm e convi nci ng
abstiuctisrgmbot i ¢ effects of a thronbin inhibitor in nman
has recently

Coagulation is the result of a complex series of enzymatic reactions. One of the
ultimate steps in this series of reactions is the conversion of the proenzyme

prothrombin to the active enzyme thrombin.

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

of thrombin from prothrombin.

By inhibiting the aggregation of platelets and the formation and crosslinking of
fibrin, effective inhibitors of thrombin would be expected to exhibit
antithrombotic activity. In addition, antithrombotic activity would be expected to

be enhanced by effective inhibition of the positive feedback mechanism. Indeed,
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wofhodendsarel ecul ar wei ght

been described by S. Schulman et al. N Engl. J. Md.
349, 1713-1721 (2003). Prior Art The early devel opnent

been descri bed by C aesson in Bl ood Coagul. Fibrino
5, 411 (1994). Bl onback et %I (in J. din. Lab.

I nvest. 24, suppl. 107, 59 969)) reported thronbin
i nhibitors based on the am no acid sequence situated

round. t he cI e for the fibrj en Aa chain
Bt e AP oS! i Cblodah BRHE e ian o Fgenty
SHGORSER ALY . ts&mﬁﬁhle@l@z ﬁfeﬁu,%?leJ s Y49 14191721 L (2003).
(P9- P2-P1, hereinafter referr to as the P3-P2-

sequence) woul d be the nost effective inhibitor.

ﬁhrog% N i nhi bitors based on peptidyl derivatives,
v cyclic or acyclic basic groups at the

Pl - position (e.g. groups containing an no, anidino or
%yanldlno functions), are disclosed in, for_ exanp

he € devahenmend of dew Apelpeudart WeightrighibEpss Mwbln 11&85 been

Serbtty Ll i b ATt o BE51 10, o

97/ 02284, WO 97/ 23499, WD 97/46577, WD 97/49404, WO

B Aot eenoLaboss 4b7ivnhol 65, H: 10BN fepaisd

B268B B0 Hhibikhs GRSEAD oﬁaﬁlﬁnfanﬂbo'al:f&a%écgﬁnw Thedisd ]ééund the
390, 468 231, 526 87/, 542 525, 559 046 and 641 779,

slegvapggite fghafivringgenusy ¢hpie nOf theravaino 4cidsequEenees discussed,

oG SRRl oo BDRIRER st B, o HC TR Rl BREER 21,

kaeitafiers tefdiredStol e (HROPPPRLRIS setjuside) Sashld bebtie ape@RTfective
Patent Application nunbers 195 212, 362 002, 364 344
HREPI9B0 167. I nhibitors of trypsin- |ike serine

pr ot eases based on C-term nal boronic acid derivatives
of arginine (and isothiouroni um anal ogues thereof) are
Khmombif idiibikrs bpsdronPadpaidy] dgppykticat hoving uypdiier or2@3cl®Btasic

groups at the Pl-position (e.g. groups containing amino, amidino or guanidino
functions), are disclosed in, for example, International Patent Application numbers
WO 93/11152, WO 93/18060, WO 94/29336, WO 95/23609, WO 95/35309,
WO 96/03374, WO 96/25426, WO 96/31504, WO 96/32110, WO 97/02284,
WO 97/23499, WO 97/46577, WO 97/49404, WO 98/06740, WO 98/57932,
WO 99/29664, WO 00/35869, WO 00/42059, WO 01/87879, WO 02/14270,
WO 02/44145 and WO 03/018551, European Patent Application numbers
185390, 468 231, 526 877, 542 525, 559 046 and 641 779, 648 780, 669 317 and
US Patent number 4,346,078.

Inhibitors of serine proteases (e.g. thrombin) based on electrophilic ketones in the
P1-position are also known, such as the compounds disclosed in European Patent

Application numbers 195 212, 362 002, 364 344 and 530 167.

i nhi bitors of thronbi RCNEE2006/000709
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Achiral thrombin inhibitors having, at the P2-position
of the nolecule, a phenyl group, and a cyclic or

weaeywlidss2basi ¢ group at the P3-position, are dpPeTiSaE306/000709

in International Patent Application nunbers WO

94/ 20467, WD 96/ 06832, WD 96/ 06849, WO 97/ 11693, WO

97/ 24135, WD 98/ 01422 and AD 01/ 68605, as well as in

Bi oorg. Med. Chem Lett. 7, 1283 (1997). International
Pat ent Application nunbers WO 99/26920 and WD 01/ 79155
Iohibitoresel tiypsindike bavhe bptoteasesh hased goyr@ugpsimtl bdrenic acid
P2- posi ti.on .base rrespectively, .upon 2-am nophenol
A X e R e R e
Bt 6peah Potedi AFHIRAE6N imbdt BT i onal Patent Application
nunbers WO 01/ 68605 and WO 02/ 28825. Further known

inhibitors of thronbin and other trypsin- |ike serine

ar.e, . t R2s It f_th
AR RGO FpRES b, S0l P RO BF b phony
gkap, exdnptgliccanpyulid dadia seshpl pothe PR PbiRor -0y isdREed in
3-am, no- 2- {Jyr azi none, Sam no-6-_ryrim done,
Ieferpationsl 2 Peteply r fpplifitie BRADES aWR0-9420464, WO 96/06832,

YOS, S s opngrt, WG ergolengh e giiscos

a9 WEeB @7 0BBiowR. 384dl 654, LoD 79928%6A287). WO 00/ 73302, WO
00/ 75134, WO 01/38323, WD 01/ 04117, WO 01/70229, WO
01/ 79262, WO 02/ 057225, WD 02/064140 and WO 03/ 29224,

T{SmRAbRIt PAterEd A@%ﬁi&tl@ﬁ BnuBBer@ W (P, 96925986 YanB W R bl /79355
i n Bioorg. Med. em Lett. 8, 817 (1998) and J. MJ.

dgseloge thyembingigbibitesdryingeenstatihe RRinosition baseds eadpentionly,

4 din- 2= amnj - OX| r I it ar
GOE 2T Pact: AL 15 Be Rl e il el onpmpgumas
a0 AR dIBRetPindntbrhatiohld Pddre MpplipddnCainhissts WODE/68685 and
@8%%/ 1582 18. Thronbi n i nhi bitors based upon
O 8238231 ni no- substi tuted sat ur at ed azahet er ocycl es

are disclosed in International Patent Application
nunmber WO 95/35313. More recently, thronmbin inhibitors
Fhethe wem mhhibifoosefithrdrabinaand diheretrypsin-like serine proteases are

based (at the P2-position of the molecule) on the 3-amino-2-pyridone structural
unit. For example, compounds based upon 3-amino-2-pyridone, 3-amino-2-
pyrazinone, 5-amino-6-pyrimidone, 5-amino-2,6-pyrimidione and 5-amino-1,3,4-
triazin-6-one are disclosed in International Patent Application numbers
WO 96/18644, WO 97/01338, WO 97/30708, WO 98/16547, WO 99/26926,
WO 00/73302, WO 00/75134, WO 01/38323,WO 01/04117, WO 01/70229,
WO 01/79262, WO 02/057225, WO 02/064140 and WO 03/29224, US patent
numbers 5,668,289 and 5,792,779, as well as in Bioorg. Med. Chem. Lett. 8, 817
(1998) and J. Med. Chem. 41, 4466 (1998).

Thrombin inhibitors based upon the pyridin-2-amine l-oxide structural unit are
disclosed in International Patent Application number WO 02/042272 and in US
patent application number US 2003/158218.



upon 4am no- 3- nor phol i none (see J . Med. Chem 46,

1165 (2003)). Further, conpounds based upon the
weoerpwsasaal unit | -am no-2-pyridone, as wel |l aBCTSE2006/000709

di and tetra-hydrogenated anal ogues, are described in

unpubl i shed i nternational patent application nunbers

PCT/ SE2004/ 001878 and PCT/ SE2005/ 000124. None of the

above-nmenti oned docunents specifically di scl ose or

FHERTA o BIRONET™ PABRE” BRanaiogy minonaatipisdg, seurated

bivhetetocpeiss tar® iscBséd 4n Qh@h{aﬁﬁhal6Pe?£9ﬂtnﬁ[91¥l'ida@ibﬂ “mimfer WO
g&gggml n_whi ch one or both of kyl “substituents
anMorg FReeRflys &lggmbtm@htbltomhae@\h@cn dishlesesl thetarermsed

2007 Aok SShSRUNRe| O, 05Tl HETLES Al marve
5 cm*epbdnds bamdp(pmdhe tstradtutad vigit El-efrﬁﬁ@-llf-@ﬁid%ne as well as its di-
net| profil e and/ or enhanced ora
%f‘gé ‘qunﬁ";?d %Ii‘i%u% nPEuAessiesliie wwubbighed t wtprnasional
ﬁﬁeﬂt%ﬁfnl‘ﬂ&aﬁ@ﬁ nffbbS @@qus?moa rrg7é het 196? p@b@ﬂm

t herapeuti c treat nent 0SI'S an
di sorders. Disclosure of the Invention Accordlng to
i nventien ther ovided a c ungd of formula
1O Pl P Anhdt RoBMERE SRRy Sleslpsanic piseest
10 domtgcRndgbassd tqhm Oafiiioes Yox-3 204 Bﬂ&p&?dfoﬁn%}w h%Q)g'\'!:! the

éi QENH (in which latter two groups H noiety
- Rejalkykf-aminepyridiardylogrowt it whickydne i uomDﬁme

t e‘ﬁﬁs% phi bstltuted at the C-atom
%@l\ﬁhﬁlﬁ%ﬁﬁt e ekﬁ I?%D(Ibel?‘)ﬁll@éll g&'bg thed by C(O OR A or
CONHRA ; RA represents H or CG-4 alkyl; RL

esen h‘ - Ik .. C2-10 al kenyl, C2- 10
YEROTST it ehains: 4 deed ipLely sioptilreropt iomamile srin
15 proRaids! Wichdasb or e
e ey B TR han oot PR BB L 1R,
favirahle phranangkivetic peofils andioe cibahckd mnalhlabmaﬂﬁlﬂhty—o Such

c(c;i'np%uﬁlcﬁskxl)uld%e expe(!té(cf) % beal?s%fu% ra)é aLﬁcoaguFigants and therefore in the
therapeutic treatment of thrombosis and related disorders.

20 Disclosure of the Invention

According to the invention there is provided a compound of formula I
7

R3b R4 R5a R5b ll?s R
—N
N
R3a \ \G
R2b \ / NH, |
g’ N0 R"

wherein
25 A represents C(0), S(O),, C(O)O (in which latter group the O moiety is attached
to R, C(O)NH, S(O),NH (in which latter two groups the NH moiety is attached
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S(O nR9b, S(O 2N(R 9c)(RAd) N(R 9e)S(O 2Rof , N(R
99) (ROh) , B1-C(O-B 2-R9i, aryl and Het 1) , (b)

wQ2eA3s3sl oal kyl or C4-10 cycl oal kenyl , whi chPCaSEZ106/000709

two groups are optionally substituted by one or nore
substituents selected fromBhalo, =0, CN, Qio alkyl, Q
-10 cycl oal kyl (optionally substituted by one or nore

substituents sel ect ed from hal o, OH, =0, Cl-6 al kyl, C
i nd ar 1R913, S(O 2N(R
té)%(%_.ég et %{)ﬁi Qr Ecﬁ@fne %Nmilgat)te(r@%p 1s Bv(gtl)geaéj)y gmbstituted,
- tﬁ@CTat@ﬁ)tJ) wARM tlTENHZmo{e%) 1saa”rt¥~lshed°5 Cﬁ@‘t or%% );
1 mdeg_gndentl represent, at e ccurren ’
re(%ﬁse@t o Gi-4alkyl c2- 0 al kenyl cz 1 0 al kynyl

(\Nhl ch latter three groups are optionally substituted
by one or nore substituents selected from hal o, OH,

rePreatikoxy, aryl and Het4), (c) C -lo cycl oal kyl,

C4-1.0.cycl pal kenyl (which latter two groups are
op{@ kbl @l%gu et @lkeayh k@a -0kl Hpbichslapst tlreemraips are

| C -.6. al
2 fyFC&atﬁignﬁ }péﬁb?ﬁh%g)b%ne mote sygﬁ_&eé&(s 8tfdofg(§n F’ﬂiﬁl CN,
ROb dexs ﬁx‘;tloalleﬁr ézpennalbt whkmmrted Sbyl ope 81; (Rjﬂ@re E@J@tltuents

R3a an b |nd present H, F, 0
or 3 Cﬁ 0’3 if %S) C(elvﬁlh?1 , 1Catot élkotwn@r%}ﬂlb,sORa

| S { %o 9 h i
ﬁtr)?ecgét))ﬁnsg(m%ﬁ(p\o?cg? %ays a(r?ZZ%R?ﬁ(ﬁ: oY gg’; %&/ﬁ)% -R%,
one GfviRad Heh a R, represents C -4 -al kyl ene

r eﬁqu%ent &ﬁ{ﬁ%’(&re éé ocny% oaﬁcen}lrJIbSt ll—ilt I%Qterb)twgngro?qros are

optionally substituted by one or more substituents selected from halo, =0,
CN; Guo alkyl, G_jo cycloalkyl (optionally substituted by one or more
substituents selected from halo, OH, =0, Cj alkyl, Cy.¢ alkoxy and aryl),
OR™, S(OMR™, SON®R™)I®), NER™)SO)RY, NEREER™),
B*-C(0)-B*R’, aryl and Het?,

(c) aryl, or

(d) Het?;

R% to R* independently represent, at each occurrence,

(@ H,

(b) Ci0 alkyl, Cy.10 alkenyl, Cs.10 alkynyl (which latter three groups are
optionally substituted by one or more substituents selected from halo, OH,
Ci alkoxy, aryl and Het*),

(¢) Cs.10 cycloalkyl, Cs.19 cycloalkenyl (which latter two groups are optionally
substituted by one or more substituents selected from halo, OH, =0,
Ci alkyl, Cy.¢ alkoxy, aryl and Het'),

(d) aryl or

(e) Het®,

provided that R’® does not represent H when n is 1 or 2;
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R5a and R5b i ndependently represent H, F or nethyl
(which latter group is optionally substituted by one

wonrowwBss2F atons); R6 represents H or (-4 al kpCT/Awki06/000709

|atter group is optionally substituted by one or nore
substituents selected fromhalo and OH), G represents
C -4 alkylene; R7 and R8 independently represent C -4
al kyl optionally substituted by OR10, provided that at

‘ f R RS, | tituted OR10 ; RI0

Q’Sfiﬁgﬂt 3QH,anézc%o@§j-%dPP| ?1118 o Ysciiepgesglvtk » (Wi €h3 | akykr or
: : _ - N ‘

OCENP; O SPILAN fhvhikh MRS ttivb ;%'ﬁ-.gpsaér%a %ﬁQ@Ig%%&?Fed)Py one

substituents selected from
PEbgeyp 9t sneominprsdt atbmst or Gne & RY aNHR2 Riogbtires prithswetes R*

G -1 0o al kyl, - .10 al kenyl, C2-10 al kynyl (which
%lg(% %lerrepﬁers%rgs gﬂﬁﬁ'@p‘%{y&?n& optional |y substituted by one
or nore substituents selected fromhalo, CN, C3-10
cycl oal kyl , C4-10 cycl oal kenyl (which latter two
Br snpesents 1091l Antionplly subkstifited bxjonsyoronere dulonmubsfituents;
substituents selected fromhalo and Cl1-4 alkyl), O
Rl2a, C(O OR12b, C(ON(R 12c)(R12d), aryl and Het7),
RE) a@BR’ ingependdnkly | repfatenti H, O ol ombihgn yivhichhiahr group is
latter t .groups are optionally substituted by one or

fopally s SORCATERYE H APk hab, OH, =0, Cl-6

al kyl, Cl-6 al koxy, aryl and Her8), (c) aryl or (d)
F?tg; R12a to R12d i ndependently represent H or Cl-6
BRI represents b errGils dlknd dpbivhidattdryeroupis epeotatly aulititited by one or

b | ic aromatlic qroup, i ch group may conpri se
%?{%Sg@(tgtﬁ%n%%?el?c ff‘?ﬁ%@%‘%ﬁ‘&% be substituted by one
or nore substituents selected from (a) hal o,

G represents C;.4 alkylene;

R’ and R® independently represent Cj.4 alkyl optionally substituted by OR!°,
provided that at least one of R’ and R® is substituted by OR!Y;

R represents H, -C(0)-X-R" or Cy¢ alkyl (which latter group is optionally
substituted by one or more substituents selected from halo and Cj.3 alkoxy);

X represents a direct bond, O, S or NH;

R represents

(@) Ci.o alkyl, Cy.i0 alkenyl, Cs.10 alkynyl (which latter three groups are
optionally substituted by one or more substituents selected from halo, CN,
Cs.10 cycloalkyl, Cy4.10 cycloalkenyl (which latter two groups are optionally
substituted by one or more substituents selected from halo and C;.4 alkyl),
OR'*, C(O)OR'®, C(O)N(R'**)R?%), aryl and Het"),

(b) Cs.10 cycloalkyl, Cy.19 cycloalkenyl (which latter two groups are optionally
substituted by one or more substituents selected from halb, OH, =0, Cj.¢
alkyl, Cy.¢ alkoxy, aryl and Het®),

(c) aryl or

(d) Het’;

R!28 to R12d mdependently represent H or Cy¢ alkyl;
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(b) CN, (c) Ci1-10 alkyl, C- lo alkenyl, C2-10 al kynyl
(which latter three groups are optionally substituted

woypownesns nore substituents sel ected from hal eCTSER006/000709

C3-10 cycl oal kyl , C4-10 cycl oal kenyl (which latter two
groups are optionally substituted by one or nore
substituents sel ected from’halo and Ci -4 alkyl), C -6
al koxy, C(OOH C(OOC -6 alkyl, C(ONH 2, phenyl
(which latter group is optionally substituted by hal o)
eaMdakgetinddpndend) EpreddicycCoal karbocyCile b®mgitd geduipeiiich
(which latter two groups are optional :lﬁy sggtstt%h‘lg ed bgr
ZOMR TORY APMBTiEA Bigher 008 (i SWoSTRgSt WG PABPCHAPEIVEH PY=pe
6 alkyl - y, phenyl (which latter group is
“%(336? F‘%’ﬁg?(‘le%“%lﬁg‘te??é%d by hal 0) and Het 11), (e) O
Rl@phalof ) S(O pRI3b, (g) S(O 2N(R 13c)(R13d), (h) N(R
13&8&\10)2R 13f, (i) N(R 13g)(R13h), Q B5-C(O-B
6-@®1&N, (k) phenyl (which latter group is optionally

SRR e8] it o e (P,

eac h optonatly enbitut¢d py lepe b ynec sybstierty iselegtod Tiogn halo, OH,

o Rt D s iy

sel egligginfie®by Bad 6r nfort subStitkents yelbctad ipin hadd-ahd €14 alkyl),

cyel %ﬁ:kaellrclg)ly, (CV&])I)C%PI, lc?(tjgc()efcltémﬁlﬁf %%B%ﬁg,eph%%fll Pwr}gclzﬂ Yatter
group is optionally substituted by halo) and Het!?),

(d) Ca.10 cycloalkyl, Cs.10 cycloalkenyl (which latter two groups are optionally
substituted by one or more substituents selected from halo, OH, =0, G
alkyl, Cy alkoxy, phenyl (which latter group is optionally substituted by
halo) and Het''),

(e) OR™,

® S(O)R™,

(®) S(ORNR™*)R",

(B) NR'*9)S(0RR™,

@ NRPHR,

G) BS-C(0)-BS-R'%,

(k) phenyl (which latter group is optionally substituted by halo),

() Het'* and

(m) SIR DR *OR');

R!%2 to R!3! independently represent, at each occurrence,
(@) H,
(b) C10 alkyl, Ca.io alkenyl, Ca.io alkynyl (which latter three groups are
optionally substituted by one or more substituents selected from halo, OH,
Cs.10 cycloalkyl, Cy.1 cycloalkenyl (which latter two groups are optionally

substituted by one or more substituents selected from halo and C;.4 alkyl),



10

15

20

25

30

substituted by one or nore substituents selected from
halo and C -4 alkyl),C -6 al koxy, phenyl (which latter
wgnroensp3sr3opti onal |y substituted by hal o) and Per/&82006/000709

(c) C3-10 cycloal kyl, C4-io cycl oal kenyl (which latter
two groups are optionally substituted by one or nore
substituents selected fromdhal o, OH =0, Q6 alkyl,

Cl-6 al koxy, phenyl (which latter group is optionally
substituted by hal o) andHet 14), (d) phenyl (which

lat tey, qikekp ];ih%rollﬂ iegtelatiyr grebptis bpticullpysubsiitad by hel)
Het 15 prow de at R13b does not represent H when p
is 1amirH€2 Het1 to Het15 independently represent 4- to

HOTErRELERaSH, T YIS PURCHE RREAL Bup e WptioRIlly

xygen, nitrogéen and/o
sul f gibstituleil Ay Hiet & mowchubstigews pslectag fmwﬂml% @HmeO Cis

two or three rings an esubstltut

or ealgmlbscmauaaff/sp@r@wﬂ e{@ahﬁ’ Gl U pv

Cl-1f) - 1Cal kenyl - I 0 aI kynyl (vvhi ch latter

three roups a e optlonally substltuted by one or nore

st(b)sphetnybmmclskattacgredp israptihallycsubsiiteddy bal ) P& | oal kyl |
gycl oal kenyl (which latter two groups are

o;ﬁ? TaIIy substituted by one or nore substituents

pS1RARA HPeieiabiQepBsnOli-wheal kigl or 2°1- 6 al koxy,
COOH C(OO0C1-6 alkyl, C(ONH, phenyl (which
|atter group is optionally substituted by hal o) and

H:ggt ﬁe{’d)’ &%erﬁ%n gcr eﬁl@éelﬁy lgo tgrﬂgieﬁﬁgfe@aﬂlé’t@fﬁ&d&%b@ﬂb

oups optionally substituted by one or
cémﬁlﬁlrgttb@tdrtm@e thates@it@nd mﬂeote’doflra)rhajxtygergmtraggn agd/gr sulfur,

B e s PR e SR B By Pk b
substituted by one or more substituents selected from

(a) halo,

(b) CN,

(¢) Cr.0 alkyl, Cz.10 alkenyl, Ca.i0 alkynyl (which latter three groups are
optionally substituted by one or more substituents selected from halo, OH,
Cs.10 cycloalkyl, Cs.19 cycloalkenyl (which latter two groups are optionally
substituted by one or more substituents selected from halo and Cj.4 alkyl),
Cy alkoxy, C(O)OH, C(0)0-C¢ alkyl, C(O)NHy, phenyl (which latter
group is optionally substituted by halo) and Het®),

(d) Cs.10 cycloalkyl, Cs.10 cycloalkenyl (which latter two groups are optionally
substituted by one or more substituents selected from halo, OH, =0, C¢
alkyl, C; alkoxy, phenyl (which latter group is optionally substituted by
halo) and Het®),

(e) =0,

(f) OR'*2,

(8 SOR'™,

(h) S(ORNR*)R'),

@ NR9)SORR'™,

) NRPHR™),



10

15

20

25

30

(e) =0, (f) ORL5Y (g) S(O gR15b, (h)
S(0) 2N( RL50XTR15d), (i) N(RLl5e)S(O) 2RI 5f, (D

woOleRBAE832R15h0) , (k) B7-C(O -B 8-R15i, (1) phenykctsi2mbio00709

| atter group is optionally substituted by hal o),
(mHetc and (n) Si(Rl6a)(R 6 1Q(R160); RI5a to R151
i ndependently represent, at”each occurrence, (a) H,
(b) C-io alkyl, C2-10 al kenyl, C2-10 al kynyl (which
Iatter7three groups are optionally substituted by one
or (IHoB’eCERBI-R{ Uent s sel ected from hal o, OH, C3-10

cycl oal kyl -10 cycl oal kenyl [ tter,two

gr bjﬁgie %ecw&b%l laﬁ%ﬂ %?/upsﬁ 6’??1?’{%(@‘\&\@%@&{8% gy g)lfglopfor e
sr@gjmtugﬁts Isel ected fromhalo and C -4 alkyl), Cl-6
al koxy, e ich latter group is optionall
su@@t'lf&lfgﬁﬂ{lﬁwéymo) and Hetd), (c) C3- |IOO cycl ogl kyl ,
C4- 10 cycl oal kenyl (which latter two groups are
optional |y substituted by one or nore substituents
RE RCR'Etinfiopenddndl oepr&dnt, abeackbe@ireenksyy| , C1- 6 al koxy,
phenyl (which latter group is optionally substituted
by(fr}ali{o) and Hete), (d) phenyl (which latter group is

oPiaal,| MRSk} bl R AUIRI® (whh Tller 1REQ\EIRH are

es not represent en g is %r or 2; Heta
t 0 Hetptionalipsrbdtutddybyr enpr @seere sEbstitnents sedeetrsk e halo, OH,
het ereg%cclyicl%al%f ‘éﬁ’?o cycloalkenyl (which latter two groups are optionally
substituted by one or more substituents selected from halo and C;.4 alkyl),
Ci1 alkoxy, phenyl (which latter group is optionally substituted by halo)
and Het®),

(c) Cs.0 cycloalkyl, Cs.19 cycloalkenyl (which latter two groups are optionally
substituted by one or more substituents selected from halo, OH, =0, C.¢
alkyl, G alkoxy, phenyl (which latter group is optionally substituted by
halo) and Het®),

(d) phenyl (which latter group is optionally substituted by halo) or

(e) Het!,

provided that R**® does not represent H when q is 1 or 2;

Het* to Het' independently represent 5- or 6-membered heterocyclic groups
containing one to four heteroatoms selected from oxygen, nitrogen and/or sulfur,
which heterocyclic groups may be substituted by one or more substituents selected

from halo, =0 and Cj.¢ alkyl;

B! to B independently represent a direct bond, O, S, NH or N-Cy 4 alkyl;
n, p and q independently represent 0, 1 or 2;

Ri42 Rl Rldc pléa RIS 5ngd RIS independently represent Cp¢ alkyl or phenyl
(which latter group is optionally substituted by halo or C;4 alkyl);
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contai ning one to four heteroatons selected from

oxygen, nitrogen and/or sul fur, which heterocyclic
wgnroewsassarmy be substituted by one or nore subsPCTSENNE/000709

sel ected fromhalo, =0 and Ci -6 alkyl; Bl to B8

i ndependently represent a direct bond, O S, NHor NC

alkyl; n, p and q independéftly represent 0, 1 or 2;

Rl4a, Rl14b, Rl4c , Rl6a, Rl6b and R16c i ndependently

represent Cl-6 al kyl or phenyl (which latter group is

uddsk othatwiye suebiitedt ut ed by halo or G 4 alkyl);unless

(g; 2 ﬁﬁ%ﬁ E«'s}e} <§n%g§!%l %@ﬁk g}ng}«pal wlgeﬂg engxldzilgj?ll y g\?{é 'ﬁ%kenylene
gr Olégcﬁvps : Wl 4s t‘ﬁé aﬁ@?pﬁjt Bﬁ’ilk&é}ir éroﬁ’f;s Al DeYsuBstRERE by one

stituted by one or nore halo atons, and (ii)
cyclooaiokghalaatd)rrtsymd)al kenyl gr oups may corrprl se one or

t 1y b i
(o chHBR B sp AR BT e SRR BT 7 Se LS BRL Ry
der 'aﬂ&hbﬁaﬁlﬁﬁb&ﬂ@gofusem &t srawpouads cadupsy eferred to
herei nafter as "the conpounds of the invention". The

term "pharnaceutical l y- acceptabl e derivatives”

B B R L % oot ?he""“ d

definitions of the terns aryl, alkyl, alkenyl,

alk cycl oal kyl cl oa kenyl alk , . -
%ﬁ%ﬁ‘ﬂ@ ds Ate rsfakr&swo é?rsw& SIS o THEROH BB Ofébiaffv?ﬂﬂon :

unless ot herwi se stated, at each usage of such terns

herein. The tern1"ha|o", when used herein, includes

Theutrrm, “gHakmacentiballyrascepiable altvivatives e indyddsi pharmagenticgly-

Her an ta t roups may be fully saturated,
%ﬁﬂ%ﬁ§eﬂﬂ?ggﬁr%?iagfﬁﬂ%ﬁﬁwparonat|c or partly aronmatic
in character. Values of heterocyclic (Hetl to Het15

and Hef to He/) groups that nmay be menti oned i ncl] ude
Eoraﬂiaba‘mdﬂn@ff :@f lopbty cthe rfigfinitioash At nihe dsnsy pryl, alkyl, allcenyl,

BERSRL LBRATE Y iy OS5 Yl D7 kR Db

prov1ded above apply, unless otherwise stated at each usage of such terms herein.
The term “halo”, when used herein, includes fluoro, chloro, bromo and iodo.

Heterocyclic (Het' to Het'® and Het® to Het") groups may be fully saturated, partly
unsaturated, wholly aromatic or partly aromatic in character. Values of
heterocyclic (Het' to Het'’ and Hef* to Het") groups that may be mentioned include
1-azabicyclo[2.2.2]octanyl, benzimidazolyl, benzo[c]isoxazolidinyl,
benzisoxazolyl, benzodioxanyl, benzodioxepanyl, benzodioxolyl, benzofuranyl,
benzofurazanyl, benzomorpholinyl, 2,1,3-benzoxadiazolyl, benzoxazolidinyl,
benzoxazolyl, benzopyrazolyl, benzo[e]pyrimidine, 2,1,3-benzothiadiazolyl,
benzothiazolyl, benzothienyl, benzotriazolyl, chromanyl, chromenyl, cinnolinyl,
2,3-dihydrobenzimidazolyl, ~ 2,3-dihydrobenzo[b}furanyl,  1,3-dihydrobenzo-
[c]furanyl, 1,3-dihydro-2,1-benzisoxazolyl 2,3-dihydropyrrolo[2,3-b]pyridinyl,
dioxanyl, furanyl, hexahydropyrimidinyl, hydantoinyl, imidazolyl, imidazo[l,2-
a]pyridinyl, imidazo[2,3-b]thiazolyl, indolyl, isoquinolinyl, isoxazolidinyl,



10

15

20

25

30

benzof urazanyl, benzonorpholinyl,
2,1, 3-benzoxadi azol yl , benzoxazolidinyl, benzoxazolyl,

woenwapyazol yl , benzo[ e] pyri m di ne, PCT/SE2006/000709

2,1, 3-benzot hi adi azol yl , benzot bi azol yl, benzot hi enyl
benzotri azol yl, chromanyl, gpronenyl ci nnol i nyl,

2, 3-di hydr obenzi m dazol yl , 3-di hydr obenzo| ]furanyl
1, 3- dihydrobenzo- [c]furanyl

d
égb%aza >i%y r E‘Wi‘i@o %([ m& p@ﬂpmpw -blfgragyh fypdiagelylardyd-, or
hg 7
s S 5 DA iy,
PHEanyl, | piywayul,n opyrr@znyl i ppsimrbhyldi pytrolidinasz,ol Wn'ohdlnyl

g@‘gi@z ﬁﬁ%i‘ﬁg 2 Z@Pyridlﬁ?@ t?gﬂjaiﬁ’&% %&%}94 pyrrolo[2,3-
p]lpyh&lngalz ipyyoly1p q&ﬁéﬁﬂinw' qunﬂﬂﬁ’ﬁf I éihtlf&ﬁhﬂ pJJEﬁlﬁMényé, 4.5,6,7-

pyrazin yfazo pyr | Nyt
% ?W’ﬁ’é‘ﬁ?i‘zohdy r: gﬁﬂdﬁeﬁylnydr eeneayiarplyl, rSﬁ 7 BHefrShy@ro-

MMB e?ﬂg?%ﬂlfhngg;{e%%ﬁmlur;n naz%tfefq%’ﬁof’%g ol %@,g -tetrahydro-

l,agyl t},233 éubﬁajiydrqplynnﬂdlﬁylﬁ 7- 3,4,5,6-tetrahydropyrimidinyl,
et tahydro

>t et %Bqﬁi@ﬁ nz (}Wrzgly@ y| thienyl,  thieno[5,1-c]pyridinyl,
tﬁl&h&nﬁmﬁzﬁ&ﬂi%m r pﬁ’ al %%01(3167 @yggﬁlﬂicﬂ%d xanthenyl and the like.

t et r ahydr of uranyl’,” tetrah
3,4,5, 6- tetrahydropyrldlnyl

hyd [.m di.nyl - »
e AR R e iy e rcin 250,
t hi azolidinyl, thiazolyl, thienyl,

5 1-c d | - thiagch triazolyl
ST it B S i e
EPEPROPY feeala S Lt bldh S B, B GRfcineh hefoatom.

mmcqfcattachmbm df heterbleyclic (Eted tblaﬂett%aﬂdeﬁw @ PRPP groups
}y where appr opr | be | ocated on any atomin F
PGS Brf A it A SHopeiEa o mﬁe(‘fz}hﬂrﬁtap@fopﬂate) a

hatck @RENESH an0itomMed L4
Hef) ~groups may belgfgﬁg%ﬁng$§%1ln %he ri g@kgmtggpmi

qfﬁ@lwsﬁgtel(IMhere appropriate) a heteroatom or an atom
on any fused carbocyclic ring that may be present as
part of the ring system For the avoi dance of doubt,

Foy ctheahtojdaneadof ydouba| ésenoalkydr sup< c

or, where the nunber of C al?gms al y%%ll@ﬁ‘ylmg%‘fﬁ’ 11n'a§ be
%chlflqr’cw e1F lﬂl'?dl}ﬁ?ber of C-atoms allows, be bi- or tri-cyclic (although

monocyclic cycloalkyl and cycloalkenyl are particular embodiments that may be
mentioned). Further, when a cycloalkyl or cycloalkenyl group is fused to two
phenyl groups, the phenyl groups may also be fused to each other (to form a fused

tricyclic ring system).

Compounds of formula I may exhibit tautomerism. All tautomeric forms and

mixtures thereof are included within the scope of the invention.

Compounds of formula I may also contain one or more asymmetric carbon atoms

and may herefore exhibit optical and/or diastereoisomerism. Diastereoisomers
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nonocyclic cycl oal kyl and cycl oal kenyl are particul ar
enbodi nents that may be nentioned). Further, when a

woyalenas®yl or cycl oal kenyl group is fused to P@W/SE2006/000709

phenyl groups, the phenyl groups may al so be fused to
each other (to forma fused tricyclic ring systemn).
Conpounds of fornmula I may hibit tautomerism All
tautoneric forms and m xtures thereof are included

wi thin the scope of the invention. Conpounds of

118 e asqparigd sHE CoRYatiandndecbniques, e e &s yehwemeatography or

. i refore. exhi hit optical,,and/ or..
ko SLATANG, T SRS S GRals Ml SO R b9 PR htion
uba regemiomoresthéranixture ef theice®sunds. 1@ingCdohosmional; 8 g fra&ional
fractjonal ctr}é)st allisation. The vari ous stereoisoners

frIytbsatiefo PatEd-(oytecioiiient | dlicraptively &ese fApseredronsichleisomers
U a8l bl N GRAPABE PR OMERY AR vl materials

fractiona I'sati ques.
wihdee rqvatlitives ywhible idls noe dawept facahishS@nert sepimyridationpde by
.reactiop of the apprqpriate opti ly active .
iyt gt GbaroEsRATE: BHb Jalnien Wi fepamgen of the
iasisrRoMBAE BhRAL bP RoMfenBBhdTBhH81(E QN HPRIC, R¥romatography over
derivatisation, for exanple with a honochiral acid
$ibea) ovidlsterpoiserpers atg iwpludéd withindhe seope @b therinvendiener s by
conventional means (e.g. HPLC, chromatography over
silica). Al stereoisoners are included within the
Ablipeiatibng fre listdeaitthernd AP litie \éhedifietion arkhel wetyelnaton the
the end of this specification. The wavy lines on the
b & strpciyral fsagments ignifyntba bend pegitians of Heosp rgments.
positions of those fragnments. Particul ar val ues that
may be nentioned in relation to conpounds of formula I
Partitulaevdlhessthat maytiecinent{ched An relpties éntemfdundd of formula I

al kyl ene; . (2). Rl represents (a) Cl1-6 al kyl, C2-6
]é’f’i‘éﬁ)ﬁ?o,s‘éé‘zw%mg%kynyl (which latter three groups are
@apt i onabpr¥senitsiSt, dikflge; by one or nore substituents
sel ected fromhalo, CN, Q8 cycloal kyl (optionally

@lbstRtigpesseiy one or nore
(@ Ci alkyl, Co.¢ alkenyl, C,.¢ alkynyl (which latter three groups are

optionally substituted by one or more substituents selected from
halo, CN, G cycloalkyl (optionally substituted by one or more
substituents selected from halo, OH, =0, Cy.¢ alkyl, C;.¢ alkoxy and
aryl), OR™, SR, S(ORR®, S(ORNHR®, N(H)S(O:R,
NR®®™, CO)R”, OC(OR”, C(O)OR”, N(H)CO)R”
C(O)N(H)R®!, aryl and Het'),

(b) Csg cycloalkyl or G.g cycloalkenyl, which latter two groups are
optionally fused to one or two phenyl groups and are optionally
substituted by one or more substituents selected from halo, =0,
Cis alkyl, Cy.¢ cycloalkyl (optionally substituted by one or more
substituents selected from halo, C.4 alkyl, C;_4 alkoxy and phenyl),
OR™, SR, S(OLR’, S(ORNEH)R’, NEDS(ORR”, NR?EHR™),
OC(O)R", C(0)ORY, N(H)C(O)R®., C(OIN(H)R:, aryl and Het?,

(c) aryl, or
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. _ ] c
substituents selected fromhalo, OH =0, C -6 alkyl,
-6 al koxy and aryl), OR9a, SRA9b, S(O) 2R913,

weLMeABEIA RO0, N(H) S(O 2R , N(R9g) (ROh), C( O RBCT/SE2006/000709

OR9 , OOR , NNHC(OR9 1, C(ONHRO 1, aryl
gr?g %—Ierl),cgbg C3-8 cycloal kyl or Q cycloal kenyl,
which latter two groups are optionally fused to one or
two phenyl groups and are optionally substituted by
one 0( nor ubstituents selected fromhalo, =0, Cl1 6
al kyl d)Q %%&cl oal kyl (optionally substituted by one

B lo, Ci-4 alkyl,
Q- 2750 Koy and phany o €6 gl LhsHBrdrey 57015,
S(QAMHFE  NHS(O2R, NR9)(RM), OAQRS L,
(L5 G DUMAEEDohorSh SR e e S
| ndependermiiRpLasefied 67 8 gs&uidbsﬂﬁﬁs?twg Bepett from

b) C -6 al kyl, C2- kenyl
I(azter t hrido, é}%@yﬁk@i}'owimcb]ﬂbty),substltut ed by one

t | ect d fro oH Cl-4
glr koxx}e ar y‘isG IC %841@’4) -6 Bf° %H(eéyﬂ]§Wﬁﬁgll§Wr t‘@t-%ojlps are
timtddeby tone 3IasRSsudERuaR! o8
et kerqpluo(lad&gangdbgrl rmrlcsay t;,)ubscfgllguenst S sgi&gctsgeld&%rgfﬁm

subst i tut
hal o, jﬁ&’ COamddnaalbyl), (d) aryl or (e) Hets,
prow(@)ed tihator ROb does not represent H when n is 1 or

& (e) Het®,
provided that R°® does not represent H whennis 1 or 2;
“) R** and R* both represent H, both represent methyl or both represent F;
6)) R>® and R*® both represent H, both represent methyl or both represent F;
(6)  R*represents C.4 alkyl (which latter group is optionally substituted by one
or more halo substituents);
@) R and R independently represent H or F;
(8)  R®represents H;
©) G represents Cj.; alkylene;
(10) R’ and RS independently represent Cj., alkyl optionally substituted by
OR'?, provided that at least one of R’ and R® is substituted by OR!Y;
(11)  R'° represents H or -C(0)-X-R'%;
(12) X represents O or, particularly, a direct bond;
(13) R represents
(@) Cis alkyl optionally substituted by one or more substituents selected
from halo, C34 cycloalkyl, Cs.g cycloalkenyl (which latter two groups
are optionally substituted by one or more substituents selected from
halo and methyl), aryl and Het’,
(b) Cs6 cycloalkyl, Cs.g cycloalkenyl (which latter two groups are
optionally substituted by one or more substituents selected from halo

and methyl),
(c) aryl or
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(4) R2a and R2b both represent H, both represent
met hyl or both represent F;, (5) R3a and R3b both

woemeasens H, both represent nethyl or both repCcesentos/000709

F; (6) R4 represents Cl-4 alkyl (which latter group is
optionally substituted by one or nore halo
substituents); (7) Rba and ¥5h i ndependently represent
Hor F, (8 R6 represents H (9 G represents G -

al kyl ene; (10) R7 and R8 independently represent C -

al kyl (®fdat’onal |y substituted by ORLO0, provided that at

o B B B PPty crseen i o by B il e oo

or, Pakiyftd &nvly, a direct bond; (13) Rl 1 represents
éa Cl-6"al kyl optionally substituted by one or nore
dhst eachantlsndependandly represantraphsnylcaptpnelic substitedad byconegor
cycl oal kenyl .. i er two groups are optionally
subst PPl % Stﬁég\{gﬁ Q%Artg%%?%‘ substituents selected from
hal o @pd nefleyl ), aryl and Het7, (b) C3-0 cycl oal kyl,

C - cycl oalkenyl (which latter two groups are

optio IIyCEIubstitut ed by one or nore substituents

sel ecged fcg%@g €3 <é§1§% Qjé'_ﬁ) alk}(xférl (Rhith 18fef red¥Bilps are

(14) 2a t I'ndep ently Tepresent H or,
par ti cul ar dption@lly 4ubdtiyted (byumie asmuet kytistibrentst delecled from

(15) each gutlolepsplentd b SEPERSETIES BOST Vst
sel ect@d feomclabalRl Sptionally substituted by one or more substituents
selected from halo, =0 and C; .4 alkyl,
6 OR'*®
@ SR, S(O),R'™,
(®  S(ORNEHR'™,
()  NE)S(ORR'*,

@  NEDRVE,
G  COR'" c(O)OR™, OCOR', C(OINEH)R'*, NH)COR'?,
N(H)C(0)OR!?},

(k)  phenyl (which latter group is optionally substituted by one or more
halo atoms),

()  Het'? and

(m)  Si(CHa)s;

(16) R!¥¥to R!* independently represent, at each occurrence,

@ H

(b) Cis alkyl optionally substituted by one or more substituents
selected from halo, OH, C,.; alkoxy, phenyl (which latter group is
optionally substituted by one or more halo atoms) and Het'? (e.g.
one or more substituents selected from halo, OH, C;.» alkoxy and
phenyl (which latter group is optionally substituted by one or more

halo atoms)),
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(b) CN, (c) C1-8 al kyl, C2-4 al kenyl, C2-4 al kynyl
(which latter three groups are optionally substituted

woOyRownesns nore substituents sel ected from hal 8CT/SE2006/000709

OH5C1- 2. alcoxy, C(OOH, C(OOC 1-2 al kyl and phenyl),
(d) C3- cycloal kyl optionally substituted by one or
more substituents sel ectedlPromhalo, =0 and Cl-4
alkyl, (e) 0 Rl3a, (f) SRL3b, S(O 2R13b, (g)

S(O2N(H R 130, (h) N(H S(O 2R13 (i) N(HR 13g, O

C( O Rell3i , C{Y &ydDhlkBiaptiohi]y) Rib3iituted(1D) diid-HpRmbB substituents
N(H C(OR 131, N(H C(O OR 131, (k). phenyl (which

latter gr oi?k?cfeéff%@ P@Haf@;?ﬂé&fos@h%ybt ed by one or nore

hal o @fo 19ptioRAIkZsuB Dby Ink GFRods hdld GlonRRlcta to
R13I @%dg‘?ehr?ggéﬁly ricla}f)sresent, gt each occurrence, (a)
H, (bj) G -Beti, kyl optionally substituted by one or

nore substituents sel ected from halo, OH Cl-2 al koxy,
phenyl?rol’\sﬁ];ﬁﬁlﬁlﬁt %at td8?s’b°§6"d’§es|e§t ptional Iy substituted
@y) ongetbrio NE&E ﬁﬁie?elﬂ%ﬁt[?)reﬂéﬁénﬁ@t %8 13en@mbend Itero®fclic

substituents selected fromhalo, OH Q -2 al koxy and
phenygrogmshéontainiag vae tqfavnheteratgrns siedted fremsypen migogen

opt i ol R PR pEEATPAL: L6kp<ha? SHEHRFLIY o or three
rings and may be substituted by one or more substituents selected from

(a) halo,

(b CN,

(c) Ci.g alkyl, C;.4 alkenyl, Cy.4 alkynyl (which latter three groups are
optionally substituted by one or more substituents selected from
halo, OH and C;.; alkoxy),

(d) Cs. cycloalkyl optionally substituted by one or more substituents
selected from halo, =0 and C;.4 alkyl,

() =0,

) OR!%,

(@  S(ORR™,

(h)  S(OLNE)R'

@  NESORR'Y,

G  NEDR'E

G)  C(OR' C(O)OR'™, C(ONER'™,  NEH)C(O)R'®,
N(H)C(O)OR'*,

O phenyl (which latter group is optionally substituted by halo) and

(m) Het%

(18) R toR! i independenﬂy represent, at each occurrence,
(@ H
(b) Cis alkyl optionally substituted by one or more substituents
selected from halo, OH, C;_, alkoxy and phenyl,
(c) Cs cycloalkyl optionally substituted by one or more substituents
selected from halo, =O and C;.4 alkyl,
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sel ected fromhalo, =0 and C -4 al kyl, (d) phenyl
optionally substituted by one or nore hal o atons or

woOedocHe$3L5, provided that R13b does not represedar/sER006/000709

(17) Hetl to Het15 independently represent 5- to

13- nenbered heterocyclic grg ps containing one to four
het eroat ons sel ected fromo @gen, ni trogen and/ or

sul fur, which heterocyclic groups nay conprise one,

two of,.three rings d / be substituted by one or
nor e bstP?%@Lﬂgl aﬂ%@ﬂgéuﬁﬁihﬁﬁ%gohalo, (b) ON, (c)
a -8l kyHetf’CZ-4 al kenyl, C2-4 al kynyl (which latter

t hree groups ar(?bopti onal Iy substituted by one or nore
subst Proyisiet shat & Seloewindtrepredeat H; OH and Cl-2 al koxy),

' : . b

8} o b HiBh BRttaRBiieDiortryoh a1 bem by hpfbrogyafic groups
| kyl ing

g ( gzﬁn%iﬂﬁg,gz’is 1%%&?%?1%3%(%8) ((2)%?%15%_}@%%%%{% Qﬂa/&r Sme to three

C( O) REgpgerce ch Tetamyoycy Ri®ips MEHPCE@sRNEEL by one or

opt | oyl el BT R B i

Compounds of formula I that may be mentioned include those in which B and
R* both take the same definition (i.e. compounds in which B® and R both

represent H, both represent F or both represent methyl, CH,F, CHF, or CF 3).

Another embodiment of the invention relates to compounds of formula I in which
A represents C(O) or C(O)NH (in which latter group the NH moiety is attached to
R') and R! represents:
(@) Ci alkyl, Cy.¢ alkenyl, C,.¢ alkynyl, which latter three groups are
) substituted by one substituent selected from Cs.g cycloalkyl
(optionally substituted by one or more substituents selected from
halo, OH, =0, C ¢ alkyl, Cy.¢ alkoxy and aryl), aryl and Het', and
(11) optionally substituted by one or more further substituents selected
from halo, CN, Cys cycloalkyl (optionally substituted by one or
more substituents selected from halo and Cj4 alkyl), ORga, SR9b,
S(OXR™, S(ORNEDR™, N(H)S(O)R®, NR*®)R®™), OC(O)R®:
C(O)OR”, N(H)C(O)R®, C(O)NH)R®", aryl and Het';
(b) Cs.s cycloalkyl or C4. cycloalkenyl, which latter two groups are
@ fused to one or two phenyl groups and optionally substituted by
one or more substituents selected from halo, C;4 alkyl and
C(0)OR?! or
(i1) substituted by aryl and optionally further substituted by one or
more substituents selected from halo and C;_4 alkyl;
(©) aryl; or
(d  Het,
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(18) Rl5a to R151 independently represent, at each
occurrence, (a) H (b) G -6 alkyl optionally
weubwiidsased by one or nore substituents sel ecred/skEzoam00709
hal o, OH, C -2 al koxy and phenyl, (c) C3-6 cycl oal kyl
optionally substituted by ogf or nore substituents
sel ected from hal o, =0 and -4 al kyl, (d) phenyl
optionally substituted by halo or (e) Hetf, provided
t hat . Rlhb dges,not ,yepresent H (19) Heta to Hef
BRIy k7 3B REER, Tt norl st rombedatbe ebasmopeloc
groups contai ning, as heteroatons, one oxygen or
sul fur atom and/or one to three nitrogen atons, which

Wet enashsrodmiodgmentpst threynvestistl Relhict b @ImbyuRiReofformBLY in
Bk irEoRsrts MO Rand X remienithy be rent i oned | ncl ude
(DOQICLE s, 66 P AT R Bl EOfod TR PR by b
H, botl are ppeenatly fimtior shiottitutedcly esentmorettald atolgk) F, .
2. s Lo S R P b Pl e S8 o

r epr elsdot GREEQY SE0), PO NH (in which latter group the
noiety is attached to Rl) and Rl represents: (a)

- 6 Gi-kymonqeycke gvielasiy]l aptionally ksubgtitutadnibyh ohat bermore
thre ' tit.uyted.by one substituent
sel egst“ggﬂjf%%%&%t%{ %‘ix@iﬁgg’l Et?;‘/il%lc“o onal 1y substi tut ed
@y on@s-pbicpdicecysidaityl bpibatatly sebsiited bf basohaldde si¥dtituents

=0, Cl:6, alkyl, Cl-6 al koxy and aryl), aryl and Het1l,
and (qe}aftegrj?({r%haalp1= ppSisellybd by one or nore further
@ybstdryMept s sel ected fromhalo, CN, C4-6 cycl oal kyl
(optionally substituted by one or nore substituents
8kl edi®d from halo and Cl-4 alkyl), O R9a, SR9b,

wherein R®, R®® and Hef® are as defined above or below.

In a still further embodiment of the invention relates to compounds of formula I in

which A represents Cy.¢ alkylene and R! represents:

(a) Cis alkyl or Cy¢ alkenyl, which latter two groups are optionally
substituted by one or more substituents selected from halo and OH;

(b) Cs.g cycloalkyl or Cy.3 (e.g. Ca.6) cycloalkenyl, which latter two groups are
optionally substituted by one to four substituents selected from halo, =0,
OH, Cy4 alkyl, O-Ci4 alkyl (which latter two groups are optionally
substituted by one or more halo (e.g. F) atoms) and aryl, or, particularly,

(©) aryl (e.g. naphthyl or, particularly, phenyl), or

@  He?, |

wherein Het® is as defined above or below.

More particular values that may be mentioned in relation to compounds of formula
I include those in which:

(1) A represents Cj.3 alkylene;

2) R' represents
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wandoeHaszr3 (b) C3-8 cycl oal kyl

S(O 2R, S(O 2N(H) R0, N(H) S(O 2R9f, N(R9g) (Roh),
OC(ORY , CCOORY 1, N(H (ORI 1, CCONHR9 1, aryl

which latter two groups are (i) fused to one or two
phenyl groups and optional I]%/ substituted by one or

nore substituents sel ected 8rom hal o, Cl1 al kyl and
C(OOR9 1, or () substituted by aryl and optionally
furth@ sufast i ufe by _one or nore substituents

sel ecfed & omdb o“amalenyla (vwhirly |latter dyoagrphps ere Eptjonally

Het 3, wher gj t L |, nd

Het 3 are gdsu B?jtgfa ti%ﬁegy S%geveﬁggm%éél%\%%m@é%{s asr?gét%i?ér om - halo,
enbodi mentCef bickidid enodonllydn Gy.ermnesydio osoIsRKYNGShieh latter
formul a | tiw% vvhichAr?Er%sents_S(O)Z and R1 ’

r epr esent sV (A9 "RE128 RHRYALY Fubstined vk eneypr makd substituents
latter tweeReRHEIfordal te t re .
optionally further sugzﬁ@?u(%léﬁm%g’ g%%ﬁg&yn%&gp &L, (which
atons; ( byattsr-gow jsyeptinpeily sabstiputed: by tant Utreslofy subBE it

nore substy t e t fr hal o, O a and

S(O 2R913;Séffgt)g@<§9'§ i%%ﬁ’oc o F‘g‘yn‘]c;?ﬁ‘il‘l o%w;?&%eﬁs})i SR PR,

subst i t ut SORR’YTOIR rAC@®)RIDSLOIORM5y198k @f&lzd from

hal o .and -4 Zkgl. (d@ C6- 8 bicyclic cycl oal Kyl

opti ONal | ?@u‘ﬁ’ qalkHl ¥ Gy G Gro) rrvFlealkaind; ivhisdnktier two

(o) Fer s, Cae o Spa s ool Yo bidhyBiqipe gna are

above or Betiewlly|substitated|ty bue bhesore sbBdinmERa sé¥ctdd &om

i nvention,rel ates~to £o ds . of fegrmula I in which A

repr esent gal iy ’a?%?gq{gp(gﬁr%’ FQiOBQB\% eddnplaenyl (which latter
group is optionally substituted by one or more substituents selected

from halo, C;.4 alkyl and C;.4 alkoxy),

(c) aryl, or
(d  Het;

(3) R®toR™ independently represent, at each occurrence,
(@& H

(b) Cis alkyl, Cy.4 alkenyl (which latter two groups are optionally
substituted by one or more substituents selected from halo, OH,
Ci4 alkoxy and phenyl),
(c) Cas cycloalkyl (which latter group is optionally substituted by one
or more substituents selected from halo and Ci-2 alkyl) or
(d) phenyl (which latter group is optionally substituted by one or more
substituents selected from halo, Cy.4 alkyl and C;_4 alkoxy)
provided that R°® does not represent H;
(4)  R* and R?® both represent H;
(5) R®™and R®both represent H;

or C4-S cycl oal RemsgE2006/000709

6) R* represents C.; alkyl optionally substituted by one or more F atoms;
(7) R and R°® both represent H or both represent F;
® G represents C,.3 n-alkylene;
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(a) C1-6 alkyl or C2-6 al kenyl, which latter two
groups are optionally substituted by one or nore

weubwiidsnent s sel ected fromhal o and OH;, (b) CBe®/SE2006/000709

cycl oal kyl or C4-8 (e.g. C4-6) cycl oal kenyl, which
|atter two groups are optionally substituted by one to
four substituents selectedlfPromhalo, =0, OH, Cl-4

al kyl, 0-Q 4 al kyl (which latter two groups are
optlonally substituted by one or nore halo (e.g. F)

(& oms’ iR EMEpen@ént] fds@ﬂﬂrﬁé’chyl op(tmhalagr ydbsﬁﬁliegl by OR'?,
napht hyl or, particular

ol s
wher dirpvided Bat af least orer of oﬂndd%\}éS‘éhStl%‘F Woﬁbrse

t il rimy be nentioned in relation to
@@rn'po%lmﬁ%{ o%ﬁtlfgor rruegé i nclude those in which: (1) A
(Lepr a%‘émé;&es@htsB al kyI ene; (2) Rl representsW 18 (a)

C-5 alk al kenyl (which latter two

opt i Al y %I%WFW%H@OSL@?“BW@ By OnFp PO Y {1 Efts §gle°ted
sel ect e?x eI, ’cy%a%rp' ﬁiéﬁill' 1BYIE 1ARY l"g‘fl)up fe3optionally
monocycli ¢ cycl oa ch Iat er t\/\ghgr oups are

opt i onakubstigudrsby onet @tlmblgp shetitoentgreniest @nuhaLfemdsmethyl)

selectegmﬁpgg1halo, =0, Cl-4 alkyl, Q-4 al koxy and
phenyl |atter group is optionally substituted

by o EoafoD SdptioHaR! Subtinged bhoor @b, sébstithents
al kyln(%) N RN a@lp p1 L = e Ebg(O)zRgb C(O)R 9i ,

ac( 0 Rgselemcbj‘rmgz or@orf}nor@n@d metyl, (b)) 3-6
cycl @?&O or Q8 (e.g. @ ) cycloal kenyl, which
e

| att groups are optionally fused to one or two
phenyid) gfefyps and are optionally substituted by one or
(rB)r € g’alélqsgrgflt yn%glt)gndggtllye Crgzpergse];ltr nﬂlenyl or naphthyl, each of which
groups may be substituted by one or more substituents selected from
(a) F, Cl, Br,
b CN,
(©) Cis alkyl, C,3 alkenyl (which latter two groups are optionally
substituted by one or more substituents selected from F, Cl,
C(0)OH, C(O)OCH; and phenyl),
(d) Css cycloalkyl,
(© OR™,
® S-Cy.2 alkyl, S(O)-Ci-2 alkyl (the alkyl parts of which latter two
groups are optionally substituted by one or more F atoms),
(g)  S(O)NH,, S(ORN(H)CHs,
(h) N(H)S(O»-Ci» alkyl (the alkyl part of which latter group is
optionally substituted by one or more F atoms),
(@)  NHy, NE)C;- alkyl,
)] CHO, C(0)-Cy4 alkyl (the alkyl part of which latter group is
optionally substituted by one or more F or Cl atoms), C(O)OH,
C(0)0-C1.4 alkyl, C(O)NH,, C(O)N(H)-Ci4 alkyl, N(H)C(0)-C1.4
alkyl, N(H)C(O)O-Ci4 alkyl,
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hal o, =0, CM al kyl, 0 R9a, C(O OR9i and phenyl (which
|atter group is optionally substituted by one or nore

weubwiidsuent s sel ected from hal o, Cl-4 al kyl ardTSE2006/000709

al koxy), (c) aryl, or (d) Het3; (3) R9a to R9O
i ndependently represent, at each occurrence, (a) H,
(b) G-6 alkyl, C2-4 al kenyd0 (which latter two groups
are optionally substituted by one or nore substituents
selected fromhalo, OH Cl 4 al koxy and phenyl), (c)
C4- 6 @ycl oglienyl (VQMbh Id‘ntei' atdu@ris gpethlly Subnitited dlylgne to four
substituted bty nor e substltuents sel ected from
hal o and Cjubg %P%?P?le%‘?dff@l}lrbﬁéﬁw Dahi ch | atter group
IS op@ onaﬁ W%Mbstltut ed by one or nore substituents
sel ect’ed from Cl-4 al kyl and Cl1-4 al koxy)
prow@he)d tMCHBQ,b does not represent H, (4) R2a and
a%g) tsh resent H, (5) R3a and R3b both represent
(6§ RBPPF Fisents G -3 al kyl optionally substituted
by on% yor gpre F atons; (7) R5a and R5b both represent
H or both represent F; (8) Grepresents C -3
n- al kw)enec(ﬂ)aﬂm apitbrRBy | subspetade byl pherspr eseme or more

nmet hyl opt| S% I%%ggg(%éckﬁg&eﬁ (Hyénéjﬁlegz provi ded t hat

at | east ohe i's ’subs ut’ed by OR10 ;

(10) ®I0 repr epcdolisl b or C(O)R 11 (11) R1 1
represents (a) Cl4 al kyl optionally substituted by one

or okl subsnyt aplinally ubeiead oy gretgl fgur eyttituents”selected
cycl oal kyl ﬁoﬁr;g@ilang\ggf ch latter group is optionally

(14) Het' represents a 5- to 10-membered heterocyclic group containing one to
three heteroatoms selected from oxygen, nitrogen and/or sulfur, which
heterocyclic group may comprise one or two rings and may be substituted
by one to three substituents selected from F, Cl, Br, C-4 alkyl, =O and OH;

(15) Het’, Het' and Het’ independently represent 5- to 13-membered
heterocyclic groups containing one to four heteroatoms selected from
oxygen, nitrogen and/or sulfur, which heterocyclic groups may comprise
one, two or three rings and may be substituted by one to four substituents
selected from
(a) F, Cl, Br,
®) Ci4 alkyl (which latter group is optionally substituted by one or

more substituents selected from F, Cl and OH),

(©) Cs.s cycloalkyl,

(@ =0,

(e) OH, O-C;, alkyl (which latter group is optionally substituted by
one or more substituents selected from F and Cl),

(g) S(0),-C;.; alkyl (which latter group is optionally substituted by one
or more F atoms), S(O)-phenyl (the phenyl part of which latter
group is optionally substituted by one to four substituents selected
from F, Cl, Br, methyl and methoxy),

(h)  S(ORNHz, S(ORpN(H)-C, alkyl,
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substituted by one or nore substituents selected from
hal o and nethyl) and Het7, (b) C5-6 cycl oal kyl

wopbtieansd2By substituted by one or nore substitBEMSE2006/000709

sel ected fromchloro, fluoro and nethyl, (c) aryl or
(d) Het9; (12) each aryl independently represents
phenyl or naphthyl, each of2lwhich groups may be
substituted by one or nore substituents selected from
(a) F, d, Br, (b) CN, (c) Ci1-6 alkyl, C2-3 al kenyl

(whi c@) I atngq)s‘(m Ofoalkg, are opti onal I y substituted by
one or_ nore substltuents selected fromF, d, C(O COH,

C(S)Cﬁj'|f3 Hhe, BEony19alyld) c3-5 cycl oal kyl, (e) O
R1
SEXOR SRR .

Sl(JbSt i t ut el opyiomaily sobstitoted by cat (Imﬁ>)1r sybglitusi@)selsetdd from F,
S(O) 2N h S h

of whi ch IGbi & ’grpsriIgI.a‘g&m s etk Bl ey
or nore F @ @)T@I d)N@H G I Cq:H(),
dO-CG-4 afk I thle (al kylj\%g%t ofk?yr\l/\;l lé]ﬁt}li)zg{(?%e} grouarlJkyl
is opti onaN(I;DCs{Qb)@t(DtMUQdI by one or nore F or

at ons )

ontly St} (RS et b GE BRI 6

al kyl, (k) gibetibnts wheabd ﬁamtfercmﬁ@ap) drgl optional l'y

substi t ut ed by one to four
(m)  Het"

(16) Het!? represents 5- or 6-membered monocyclic heterocyclic group
containing, as heteroatom(s), one sulfur or oxygen atom and/or one to
three nitrogen atoms, which heterocyclic groups may comprise one, two or
three rings and may be substituted by one or more substituents selected F,
C], Br, C;-4 alkyl, =O and OH;

(17) Het® represents a 5- or 6-membered heterocyclic group containing, as
heteroatoms, one oxygen atom and/or one or two nitrogen atoms, which

heterocyclic groups may be substituted by one or more substituents

selected from F, Cl, Br and methyl.

Yet more particular values that may be mentioned in relation to compounds of
formula I include those in which:
A represents C;.3 alkylene optionally substituted by one or more F atoms;
R! represents
(a) Ci.3 alkyl substituted by phenyl (which latter group is optionally
substituted by one or more substituents selected from halo,
Ci4 alkyl and C;4 alkoxy (which latter two groups are optionally
substituted by one or more F atoms)),
(b)  phenyl or naphthyl (which latter two groups are optionally
substituted by one or more substituents selected from CN, halo,

Ci4 alkyl, C;.4 alkoxy (which latter two groups are optionally
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substituents selected fromF, O and Br), (1) Het12
and (m Si(CHs)3; (13) Rl3a represents (a) H (b) Ci1-5
wablbosl13sgsi onal | y substituted by phenyl or oneprPOT/SEBI0&000709
substituents selected fromF, O and Het1l3 , (c) C3-5
cycl oal kyl or (d) phenyl optionally substituted by one
to four substituents selectdd fromF, O and Br; (14)
Het1 represents a 5- to 10-nmenbered heterocyclic group
containing one to three heteroatons selected from
oxygen, ni sutsgjortedahyl/ooe os whdrar, atetisy; HO-ph¢ml 00yCH-Elet'? and
group may gpgprise one or two rings and may be
substitute y one to three substituents selected from

F, d (B F 12onda8E
Het 9 |( Cr)l d (ra p g % éﬁ t%gﬂr{ﬂé%? e glec%? elych?élt(g %1 3- nrr{gﬁbﬁhetg%r:%h@ %%up

het er ocycl p@ntgmmgp 8s b@‘-ﬁloatom(a);; ap Iy LD tblomlfuh etom anxi/ormne

| ected f it or
het or ooycl 15 T8 FREhen Dby S5 RicR 0ol Gbim i cgtionaily

rings and gubgtitiedsbipsid fouﬂoﬁﬂsﬂiétlmeﬁcs k@ledtédlfrom F, Cl, Br, =0,
substituents selected from(a) F, d, Br, (b) ¢l a al Kyl

(whi ch | at & Grallli @hishtlpigmrearpyp supioneliy stbstiptedrizy one
5.5 cyel oa Pyt 2026 EFay ol Gy Ayt o
| att er gr oplenys pbedyil andHetf, subst it ut ed by
(d) a 9- or 10-membered bicyclic (e.g. part-aromatic) heterocyclic
group containing one to three heteroatoms selected from oxygen,
nitrogen and/or sulfur (e.g. two oxygen atoms), which heterocyclic
group is optionally substituted by one to four substituents selected
from F, Cl, Br, C;.4 alkyl and C,.4 alkoxy,
(e) Cis akyl, or
@® Ca4 cycloalkyl or G.; cycloalkenyl, which latter two groups are
optionally substituted by one or more methyl groups;
Het'? represents a 5- or 6-membered monocyclic heterocyclic group containing, as
heteroatom(s), one sulfur or oxygen atom and/or one or two nitrogen atoms, which
heterocyclic group may be substituted by one to three substituents selected from F,
Cl and methyl,
Het'? represents a 5 or 6-membered monocyclic, aromatic heterocyclic group
containing, as heteroatom(s), one sulfur or oxygen atom and/or one or two
nitrogen atoms, which heterocyclic group may be substituted by one to three
substituents selected from F, Cl, methyl and methoxy;
Het® represents a 5- or 6-membered monocyclic heterocyclic group containing, as
heteroatom(s), an oxygen or sulfur atom and/or or one or two nitrogen atoms,
which heterocyclic group is optionally substituted by one to four substituents
selected from F, Cl, Br, C;.4 alkyl and C;_4 alkoxy;
R% R? R32 R g1l represent H;
R’ represents methyl optiomally substituted by one or more F atoms;
R and R both represent H;
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one or nore substituents selected fromF and d), (9)

S(O2-G-2 alkyl (which latter group is optionally
weubwiidsased by one or nore F atons), S -phenyPC{SE2006/000709

phenyl part of which latter group is optionally

substituted by one to four substituents selected from

F, d, Br, nmethyl and nmeth3xy), (h) S(O 2NH2,

S(O2N(H)-C 1-2 alkyl, (i) N(H S(O 2-C1-2 alkyl, (j)

NH2, N(H)-C 1-2 alkyl, (j) C(O-CMalkyl, C(O -phenyl

Ggﬁgg?$$ﬁ¢ﬁ% €§ﬂ£%0f which I atter group is optionally

€ to four substituents selected from
RFrep@sentBCH, 08 hyl and methoxy), (O OH, (O OGC -4

Ryl C(ONH-C 1 alkyl, N O -CM al kyl ,
hF#W@f C%%%ﬁgﬁ al kyl, (1) phenyly(mhiggbfgt%er g?ou%

R! ls{egpésb yal;@'l b%{méﬂau? Chubatitee biyOorfeOotr mswohalotamns)sor
from

Het c; t12
pheagt Esleich SatBr gooupsis rmﬁﬁll@ealéd Swﬁﬁ@g&by OnR &F é?%% yEpstiguents
p. CO aton(s), one sulfur or

Seg%f&gleﬁﬁ%?’&ﬁ%’ ?g%ﬁngﬁ{og{}?hr ee nitrogen atons, which

heterocyglic gLoups may conprise one, two or three
rings and may be supstitufed b or . nor
Sl 5B o LA Salss e PR by magionss ingrelftip o compgynds pf

f&&ﬁaﬂg{) flé%rs@ﬁle\%ﬁ had 5- or 6- menber ed heterocyclic

contai nin as heteroatons, one oxygen atom
Aal’cﬁﬂalr@éniﬁ NE;-oI(e. gw@l@) ulkyipen (@ptomllywgdncdisubstinied il tveo F
%roups may be substituted by one or nore substituents
BiScted fromF, C, Br and methyl. Yet nore

ald-iehisar val ues t hat may be nentioned in relation to
ﬁ%oungs of

(a) Ci- alkyl substituted by phenyl (which latter group is optionally
substituted by one or more substituents selected from F, Cl and Br),
or

(b) phenyl (which latter group is optionally substituted by one or more
substituents selected from F, Cl, Br, CN, G.3 alkyl, G3 alkoxy
(which latter group two groups are optionally substituted by one or
more F atoms (thus forming, for example, Cj alkyl, CFs,
C,. alkoxy or OCFs)), O-phenyl, O-CH,-Het'? and Het'?),

(©) naphthyl (e.g. 1-naphthyl), or

(d pyridinyl (e.g. pyridin-2-yl or pyridin-3-yl) optionally substituted
by one or two substituents selected from F, Cl, (N-)oxo, OH,
Ciu alkyl (such as methyl, which G4 alkyl group is optionally
substituted by one or more halo atoms or by OH) or, particularly,
C14 alkoxy (e.g. tert-butoxy or methoxy) or Het®,

(e) pyridonyl (e.g. 2-pyridon-3-yl) optionally substituted by one or two
substituents selected from F, Cl, and C;.4 alkyl (e.g. methyl);

® pyrazinyl (e.g. pyrazin-2-yl) optionally substituted by one or two
substituents selected from F, Cl and methyl;

(g) a S5-membered aromatic heterocyclic group containing, as

heteroatom(s), an oxygen or sulfur atom and/or one to three
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wabtews3sRi represents (a) C]-3 al kyl

formula | include those in which: A represents Cl-3
al kyl ene optionally substituted by one or nore F

phenyl (which latter group is optionally substituted
by one or nore substituents selected fromhalo, C

al kyl and C1-4 al koxy (whizh latter two groups are
optionally substituted by one or nore F atons)), (b)
phenyl or naphthyl (which [atter two groups are

optional | ¥;substidiyd g6eb SolPI 18®HagolsU bsirhZaldn lyl
sel ect ed %ﬁro#n CNa, hasofg )CIZI}[\I/IR%I ks)}/’ll’,1 Cf—%?élqﬁjgxyd]{%’ ?gﬁy’
latter twhigrobiporathienyp), i whizhi hetatosyilicusearpbys orrbiopally

nore F atons). henyl ., .O CEb- 3 :

5" or 6. natBLPed RoAByL S o g &7 iRy dfbdaend Gleckd
het er ocyCliigf §7 @IP CQMAIRYIN(E. mathiyhet @fgd)l Wi lkoay (e.g.
oxygen or sulfur atom and/or one to three nitro

2t o, whiteHhaeh, 5 @y BhenLg E6apphes b FheBHamgPoiny! (.g.

substituted ng Ko +f our tid YentsSy &ah f
DS L S NEyh  OUiBURAL |4 4B RELSEL S8,
OOI?;I ogzill I4y(e, _klzbﬁﬁdntygt(egl;i ﬁgyidigtyb(elcg. pyrdie-hgl)o at oms or by
) - a OX y - en y O = . |

and KBt oy obgreok b e bl RS (5 by AR,
part - ar omgtqi : i r i I ni

Phr ce. het aF 5o Sie Sar aied TFors Susasr nitrooen
and/ or sulghinolifg, gl of whichxgrgeps axe onggnallyspbgiituted by one or

h i . ! . :
Four Sups s Seonegp diRelARiihes UPLLHOREE ¥, €17 oo
and Cl-4 ahkexyalkogy, C1-5 alkyl, or (f) C4-7

cycl oal kyl or 7 cycl oal kenyl, whjch latt
groufB ar €14 alkyl (e.g.yisopropyl or Xert—butyl), or er two

)] cyclopentyl, cyclohexyl or C; bicyclic cycloalkenyl (e.g.
bicyclo[2.2.1Theptene, which latter three groups are optionally
substituted by one to four methyl groups;

Het'? represents a 6-membered, saturated, monocyclic heterocyclic group
containing, as heteroatom(s), one oxygen atom and/or one or two nitrogen atoms,
which heterocyclic group may be substituted by one or two methyl substituents;
Het'® represents a 5-membered, monocyclic, aromatic heterocyclic group
containing, as heteroatom(s), one sulfur or oxygen atom and/or one or two
nitrogen atoms, which heterocyclic group may be substituted by one to three
substituents selected from Cl and methyl;

Het® represents a 6-membered, saturated, monocyclic heterocyclic group
containing, as heteroatom(s), one oxygen atom and/or one or two nitrogen atoms,

which heterocyclic group may be substituted by one or two methyl substituents.

Other particular values that may be mentioned in relation to compounds of
formula I include those in which:

A represents CH(CH3)CH, (in which latter group the CH(CH;) unit is attached to
RY) or, particularly, CHa, (CHy), or CF,CH, (in which latter group the CF, unit is
attached to R");

subst i t ut edT8¥2006/000709



10

15

20

- 25

optionally substituted by one or nore nethyl groups;
Het 12 represents a 5- or 6-nenbered nonocyclic

wboetmriossl i ¢ group contai ni ng, as het er oat onm B T/SBIO6/000709

sul fur or oxygen atom and/or one or two nitrogen

atons, which heterocyclic group may be substituted by

one to three substituents s&ected fromF, C and

net hyl ; Het13 represents a or 6-nmenbered nonocyclic,

aronat i c het er ocyclic group containing, as

Réhgn@mnwn(s) one sul fur or oxygen atom and/ or one or
[ i ch heterocyclic group may be

two nitrogen ato
subst (abut el:?oB‘S?PIS]rfg f’vvqf‘ﬂ’llaee substituents sel ected from
F n‘gbenEt BydiopRe 1, 'E%ztci&éﬂyl o%'%icgzcl'bférpﬁ ¢RRPLS-cfe,2- OF

red monocycl irc het’erocycl group cont’ai ni ng,
as hefe@r oaplwmys pptienallyxsphsitued beyudnfeuor o sulstitieats S@tected

opti onal 1y iert ok HETD. L fyo bR Sipontadie ' ©
sel ec%d ffrﬁﬁhir_olylooptlﬁfaallycau%tlﬁit&ﬂ lbyabfle Go- thréd l§le’s“!,’1ituents

b, R3a, all represent H, R4 represents

rret hyl optﬁ%??éqdl@orglhlb]@t(ﬂguf@doé)ﬁndﬁ@e@hnore F at ons;

R5a a R5 S epr.es

(CH2) R7gr eprgse(n?(tg Cﬁ%ﬁ%}g {'l Bl?e%r?)té(ézeoﬁgrsﬂ?mt%ufmauy
Rl 1 repr emsmmte@bmdm}drt\@omdﬂ@mgfdupssubst|tut ed by

one of t ons) which | atter group
is opg}ona1 gﬁﬁ%@r@ﬂﬁ Sby)éﬁé %ﬁhhﬁﬁéu%%%%PYF@%ﬁ¥§Wo
sel ect ed fﬁ@ﬂ$h§&, @ps,Met hyl and methoxy). Still nore

particul ar val ues hat may be nentioned in relation to
conmpo{gids tlirien[vbfamIthlen-2r3rl):bp1:dmaliﬁsJthuted\My|halln (efz. F or CI),

;Srpr‘: S@iﬂt:?ﬁ%@?%ggﬁg 'py%o@ gﬁ d ynaﬂf}y gu%pﬁ%u?edaby Xne to three
substituents selected from halo (e.g. F or Cl), methyl and ethyl,

@) pyrrolyl (e.g. pyrrol-2-yl or pyrrol-3-yl) optionally substituted by
one to three methyl groups,

)] pyridinyl (e.g. pyridin-2yl or pyridin-3-yl) optionally substituted by
halo (e.g. F or Cl) or methyl, and optionally in the form of an N-
oxide,

(k)  pyridonyl (e.g. 2-pyridon-3-yl),

O pyrazinyl (e.g. pyrazin-2-yl),

(m)  benzodioxolyl (e.g. 5-benzodioxolyl) optionally substituted by halo
(e.g. CD,

(n) benzomorpholinyl (e.g. 7-benzomorpholinyl) optionally substituted
by methyl;

(0) 2,1,3-benzoxadiazolyl (e.g. 2,1,3-benzoxadiazol-5-yl),

() 2,3-dihydrobenzofurany! (e.g. 2,3-dihydrobenzofuran-5-yl) or

() quinolinyl (e.g. 8-quinolinyl);
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Rl represents (a) Cl-2 al kyl substituted by phenyl
(which latter group is optionally substituted by one

wonomsnBss23ubsti tuents selected fromF, C and BCY/SEZN06/000709

(b) phenyl (which latter group is optionally
substituted by one or nore substituents selected from
F, d, Br, CN, Q3 alkyl, & al koxy (which latter
group two groups are optionally substituted by one or
nore F atons (thus formng, for exanple, Cl-2 alkyl,
Irgga% Gr-%n@dh&ﬁe&ﬁ of thCHRVentiof): Bite Bk FOLQrdCHfoohMl&SI dnch
tfgs, c) naphthyl (e.g. 1- naphthy or (d)
cpmpowidofl fopmlgla, pyri di n-2-yl or pyridin-3-yl)
optionally substituted by one,or two substituents
sel ect ed fron1ﬁ4 ,;$WVQ30%3 OH, C1-4 allcyl (such
as nethyua NS optionally

|/
) 0"
®°
2~
mab_

substi t o by OH) or,
parti cul rIy (e g. bnwo%y or ﬁ;thoxy)
or Hetc,R® nylo (e. g. 2 y7idon-3-yl)

opt i onal I%Za ub |tu©ed by one®or two substituents
sel ect ed from , and C -4 alkyl (e.g. methyl); (f)
pyrazinyl (e.g. pyra2|n 2-yl) optionally substituted

by one OTQQ:B<iGb§)|tuents selected fromF, O and
g 5

met hyl ; nmenbered aronmati c heterocyclic group
cont ai ni rpg, asriiet eroat on{s), an oxygen or sul fur atom
and/ or one to threenitrogen atons (e.g. imdazolyl,
wismeiazol yl , pyrazolyl, pyrrolyl, thiazolyl, or

i enyl wWhi ¢ eterocyclic group is optionally
éluﬁeé’[r‘rysf’gﬁtféﬂdﬂg/ﬁgﬁe to four (e.g. one to three)
Rehad Rt"LiﬁﬂEp‘éné&M?Q éﬁgseﬁf Hhdfo ofhnethl- 4 al kyl (e.g.
met hyl or éethyl) 1-4 alkoxy (e.g. methoxy),

rS@l@F@Fﬂfb@ryllaan@( O) phenyl , phenyl, norpholinyl (e.g.
R® R ®E R R, R R R to B, G, aryl and Het’ are as hereinbefore

defined.

Particular values that may be mentioned in relation to compounds of formula Ia
include those in which:
R!® and R either both represent H or, when r represents 1, both represent F;
R* and R*® both represent H;
32 and R®® both represent H;
R? represents methyl;
R’? and R*° both represent H;
R® represents H;
G represents Cj., n-alkylene (e.g. CIb).

More particular values that may be mentioned in relation to compounds of formula
Ia include those in which:
R!? represents phenyl (optionally substituted by one or more substituents selected

from halo (e.g. F or Cl), G5 alkyl (e.g. methyl) and C 3 alkoxy (e.g. methoxy)



10

15

20

25

30

nor pholin-4-yl), 1,3,4-triazolyl (e.g.
1,3,4-triazol-1-yl), thienyl (e.g. 2-thienyl) and
woyoietizseB (e.g. pyridin-2-yl), (h) PCT/SE2006/000709
2, 3-di hydr obenzof uranyl, benzonorpholinyl,
benzodi oxanyl , 2,1,3-benzox9¢iazolyl, or,
particul arly, benzodi oxolyl“or quinolinyl, all of
whi ch groups are optionally substituted by one or nore
égugh ?n to three) substituents selected fromF, O,
high 4 19& angngfkexy BropR oy, ontiopalty substifgd byeorg. or more F
j 3or ter -butyl), or (j) cyclopentyl,
?%gﬁ%ﬁg%%r’or C7 bicyclic cycloal kenyl (e.g.
Bi ‘andIRof both rdjrhespt Ene, which latter three groups are
ggtionqlgy substituted by one to four nethyl groups;
PS8 pr esents a 6-nenbered, saturated, nonocyclic

Ref e&63alsi aCS-géIf’élﬁleﬁ%@feﬂi Héitefﬂ&cyc%%o@l%ﬁﬁ%?&gﬁ@e%%g@ﬂsi one

oxygen atom and/ or one or two nitrogen
roteen Ot ffur atage endionene ddweuliistden ates, Ivyhichigetabcyicie group

BB bR} Pe it vt e beroaitem g, 4.

dlky ¢¢.gahehyly hnd QNG aitthdy B gOme @Y L ravlﬁélpmrhql!dodik&g §r&£ps
two nitrogen atons, which heterocyclic group may

Y RRHe1aly subssiuteshBY pre einere Katomsi t uents sel ected from

ﬁreﬁﬁgeﬁ“{@@ﬁgbkldﬂeto represents a 6-nmenbered,
sat urat ed, nonoéyclic heterocyclic group contai ning,

E%KMEﬁgﬁbmtﬁwts), one oxygen atom and/or one or two

i1t rogen 0 i ch heterocyclic group may be
Ig‘u 68?@%%%@-@@%%@%%@%9@ b¥ 988 OF mesn 4 or Bratams) or
enyli Gili@ laysd bRwptibabt Q%bﬂﬁﬁ&h ' Al ivQk

co oﬁﬁﬂds of fgrrrgla 1i ncP,ude t os?}?%lévﬁ:l %x%e %b?@m&%s
selepied diomt SL Erdpsstly. (i n which latter group the
CH(CH3) unit is attached to Rl) or, particularly, CH2,
(CH2)2 or CF2CH2 (in which latter group the CF2 unit

Hos the avoidance of doubt, the particular definitions of groups given above in
relation to compounds of formula Ia are also, where relevant, particular definitions
of the equivalent groups in compounds of formula I (e.g. definitions of the group
R may be viewed as particular definitions of the group R!). Moreover,
references herein to compounds of formula I also include, where relevant,

references to compounds of formula Ta.

One embodiment of the invention relates to compounds of formulae I and Ia in
which R'? represents H. However, another embodiment of the invention relates to

compounds of formulae I and Ia in which R'° represents -C(0)-X-R!.,

A still further embodiment of the invention relates to compounds of formulae I

and Ia in which R’ is substituted by OR'® and R® is not so substituted.

Particular embodiments of the invention that may be mentioned include the
compounds of the Examples disclosed hereinafter. In this respect, compounds of the

invention that may be mentioned include:



attached to R1l); Rl represents (a) isopropyl or
tert-butyl, (b) cyclopentyl, cycl ohexyl or
woieyscBsd22. 2. 1] hept - 5-ene, (c) phenyl opti onal PET/SE2006/000709
substituted by one or two substituents selected from
halo (e.g. For d), CN nethyl, CF3, nethoxy or OCF3,
(d) imdazolyl optionally stituted by one to three

substituents selected fromhalo (e.g. For d) and
i soxazol

4(}? @Eélﬁw -%%Y%fg’%&?zt&ﬁ:‘*rélg@%bwdm&Eldlrnbtiay%ﬁzr{daf[(z:,zm

L . LY
S 150 ) AR B ST S
ﬂgywwhuéuyl (e.g. thien- 2 yl) optionally substituted

h. |
SPaBaR- i P distunial o idim ey by bdiming -6 ettt 2 e
5 1 t hyl
5 lgﬁdfiiétteﬁrglﬁﬂir%yi‘rﬁ%ﬁgr t&?ﬁ’nfﬁ@ rﬁetﬁ)?é% Efetl-grl%y%c?in pfrethy
Iﬁ@?ﬁ%ﬂi@ﬂ?%)m@btlonally substituted by one to three

PR U2 bR B2 inudling an e ro-r

Iz, 5ﬂ-t)3ﬁﬂiwdf@ymdin-3@D}dc&plt)érﬁﬂﬁ@hﬁéfhﬂ? Lhﬁt}fywﬂc?{ an
k) pyrldonyl (e.g. 2-pyridon-3 f
Eg? g pyrazin-2-yl), (m benzodioxolyl (e.qg.

5- benzodloxolyl) optionally substituted by halo (e.g.
), (n) benzonorpholinyl (e.g. 7-benzonorpholinyl)
Iappanﬁumuy substituted by methyl; (o)

2,1, 3-benzoxadi azolyl (e.g. 2,1, 3 benzoxadi azol - 5-yl),

10

Compounds of formula I (including compounds of formula Ia) may be made in
accordance with techniques well known to those skilled in the art, for example as

15  described hereinafter.

According to a further aspect of the invention there is provided a process for the

preparation of a compound of formula I, which comprises:

20  (a) coupling ofa compound of formula II,

4
R pfa bb
R R™\ R
R% N OH
2b ]
R 7 @)
2a \N O
R |
A/NH
IIQ1

wherein R!, R? R?®, R* R3® R* R R°® and A are as hereinbefore defined, with

a compound of formula III,
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(p) 2, 3-di hydrobenzofuranyl (e.qg.
2, 3-di hydrobenzofuran-5-yl) or (q) quinolinyl (e.qg.

wo-20nsi3sd28 nyl ) ; I n anot her enbodi nent of the i nPEMSEZI06/000709

the conpound of formula |I is a conpound of fornula Ia,
wherein: Rla represents aryl or Het3; R b and R c
i ndependently represent H2%alo or nethyl; r
represents Cor 1; and RRa, R2 1 , R3 R3b R4, R5a, R5b,
R6 to R8, G aryl and Het3 are as herei nbefore
defi ned. Partlculq; ﬁgiues that may be nentioned in
relation to conpdhnd f formula la include those in
whi ch: R b and RI c eit Nboth represent H or, when r
represents 1, WyHR2a anfl| R2b bot h
represent H; a bgth represent H, R4
represents nethyl R5a R5b both represent H R6
represents H G reprdﬁents ci-2 " aIkerne (e.g. C}Q)
More particul ar values that nay be n i one

Oif @| derivefivet fbe]‘@@ffﬁ]@h ﬁd@‘o@pt&ﬂd}ﬂ: mﬂ %amg]oi F%glt tq% &%p}fr I]]dll’le
0 el 72 (IR BRER P BE RHlirbORES QOB DRIl e

nmore s ected fromhalo (e.g.
pBdsefide) of £boupliak kagknt( @ oxalst biylojida ird DOLE, SEECK&@C (IéB’@U

rret hoxy) (whi_ch_al k d al kox t| an
HAbU: PYHOES HiB o s 1B ors sosnsiis big, G st ke,
TRA, S POLBIIGR GISIPEAT and a sERIES Si3hsic bolvent (e g. DCM, MeCN,
EtOAc or DMF);

(b) reaction of a compound of formula IV,

7
R3b R’ R% R® I?G R N
N —
33_: \ ~ NH
e tava
R N 0
—7 l}l O R8

RZa

H,
or a derivative thereof that is protected at the 2-amino substituent of the pyridine
ring, wherein R, R® R R R R%® R, RS to R® and G are as hereinbefore
defined, with a compound of formula V,
R!-A-Lg' A

wherein Lg' represents a suitable leaving group (e.g. halo,
trifluoromethanesulfonate or OH) and R and A are as hereinbefore defined, for
example under conditions known to those skilled in the art (such as in the presence
of an appropriate base (e.g. K2COs, pyridine or 2,6-di- tert-butyl-4-methylpyridine)
and a suitable solvent (e.g. DCM or 1,2-dichloroethane));

(c) for compounds of formula I in which A represents C(O)NH, reaction of a

compound of formula IV, as hereinbefore defined, or a derivative thereof that is
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Her 3 represents a 5- or 6-nenbered heterocycle
containing, as heteroaton(s), one oxygen or sulfur

wabtewiassisor one or two nitrogen atons, whi ch PCT/SE2006/000709

het erocyclic group may be substituted by one or nore
substituents selected fromhalo (e.g. d), C1-3 alley
(e.g. nethyl) and Cl1-3 al kaxxy (e.g. nethoxy), which
al kyl and al koxy groups are optionally substituted by
one or nore F atons; R7 represents CH20OR10 ; R8

p{o‘?&?e%sgtn §yﬂ§ﬁn§§d 'sub'gt:}tué'ntr SPLESSMdmeGing ®ithkW compound of

optiona substituted by oneor nore C or F atons)
famuphenyl (which latter group is optionally

substituted by one or nore substituents sel egied from
a, F and%ﬁ@$ﬁ§ﬁ§. For the avoi dance of doubﬁ& t he

v@ﬁfe‘iﬂ U j@ras A difbdibRNerRkd Ofop WREmplle iailleB RO tiddy known to
relation to conpounds of formula la are al so, where

tiicak aldlet] in plar tit ¢siichrasci fambiignt derspaaturehe. e glfi Pa? XKD in the
groups in ¢ oynds  of lla | (e.g. definitions of
Pﬁﬁ@uﬁﬁéﬁﬁuﬁﬁﬂgsﬁﬁﬁﬁ6%g9$g&ﬁﬁ as particular definitions
of the group Rl) . Mdreover, references herein to
conmpounds of fornula | al so include, where rel evant,

(defoe cempewnds ®f Gompta b irs Whichf A reriesants 015y @ ALY of 2

of the, i pvention,rel C n : I :
Shab 05 PEHRMLERE ot RN ey oA
i Befe Rfantife sibbtigment of theepwidise tingcwmtpoudmpodnd of
formulae I and la in which Rl represents -C(O-X-R 11
foromlg VI, | further enbodi nent of the invention rel ates

t o conpounrgds~of %{Q_Jb | and la in which R&T[s
substitutggqgvﬂgﬁg aﬁgéRS IS not so substituted.

WReeedin RI @rasehdyeibeforet deffedt f ¢xavphe vodert ¢raditioay kpawn o
ment | d i_ncl ude the coppounds of the S

kDb an Hieat e & = R H B aRtsat ot & OB EgLes; e
diliol) NVIBIN WD byNaddudBon B8 fenpicediRd of a reducing agent (e.g.
i ncl ude: N-{[ 6-ani i no-2- (hydr oxynet hyl ) - 4- e ,hngyri din
N@Hﬁﬁmwamphgmd?chlﬂg1ogs known to those skilled in"the art (e.g. at
e Op DN bl ! 650 e bictedle! A siraBitOsdiveh

(such as ethanol); or

(e) for compounds of formula I in which R’ and/or R® represents Cj.4 alkyl
substituted by -0-C(O)-X-R!!, reaction of a corresponding compound of formula I
in which R” and/or R® represents Cj4 alkyl substituted by -OH with a compound
of formula VIII,
R1-X-C(0)-Lg VIII

wherein Lg® represents a suitable leaving group (e.g. halo or, when X represents a
direct bond, OH or OC(O)R'") and R and X are as hereinbefore defined, for
example under conditions known to those skilled in the art (such as reaction in the
presence of an appropriate solvent (e.g. DCM, MeCN, EtOAc or DMF) and
optionally in the presence of a suitable base (e.g. TEA or pyridine) and/or, when X
represents a direct bond and ng represents OH, a coupling agent (e.g. oxalyl

chloride in DMF, EDC, DCC, HBTU, HATU, PyBOP or TBTU)).
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yl }acetam de; (6-am no-3- {[({
1-1(2, 2-difluoro-2-pyridin-2-ylethyl)am no]-4-nethyl-2

1,2,5,6-tetrahydropyridin-3-yl }acetyl)am no] net hyl }
-4-met hyl pyridin-2- yl)nethyl acetate; and
(6-am no-3-{[({I-[(2, 2-difl3ioro-2-pyridin-2-ylethyl)an
i i noj-4-methyl - 2-oxol
2,5, 6-tetrahydropyridin-3-yl }acetyl)am no] net hyl }
CAmpBitNg| & Fdrfiulr ZF maly) b pRiphrdaeby ogtielysiy epar ashpsund of
Conmpounds of fornmula I (including conpounds of fornula
faauledyX,. be made in accordance with techni ques wel |
known to those skilled;i Qath art, for exanple as
descri bed hereipafterR REcoR ing to a further aspect
of the inventio ' rovbdgg g”d?(ocess for the

, Wh

preparation of 0 or mif a ich
conprises: (a)_eoupling conpound of formula I1,
wherein RL, ReE RZby\R3&,F3b, R4, R5a,XRSb and A are

as hereinbeforerfefined, with a conpound of fornula

I1l1,or a derivative tMdreof that is protected at the

2-am no substit uenlﬁ\ of the pyridine ring, wherein R6

to R8 and G are asplerei nbefore defined, for exanple

in the presence of a coupling agent (e.g. oxalyl

wﬂib%;ﬂ dE r%h WRFRERC, RE@é?, né%wd AU HeydaiRforbicBfinat, for

TBTU), an appropriate base (e.qg. r.idine, DVAP, .

SXamTi et dPRGLBRS %P@@A) Satitpsd allisitn dfe, Agalkt-& b7 basic
. banE ; Cii

gf&gﬁlg% rrpﬁg Jﬁ% Icg);f%\é ggknﬁ\l a | %/@g%r Hfgta%}?d\fgélia%/ e{et' 'e%%gfﬂ o

particulpdy, 3i0H) enéd suitablcheolvent (v gy ovaterb SHIFt ararmixgire theeeot)).

pyridine ring, wherein R2 , R2b, R3a, R3b, R4, R5a,

R5b, R6 to R8 and G are as hereinbefore defined, wth

EofPERRYT BfmilQMMihaveh R’ and/or R® represents Cj.4 alkyl substituted

by OH may be prepared by hydrolysis of a corresponding compound of formula
II in which R7 and/or R® (as appropriate) represents G.4 alkyl substituted by
OC(O)R!!, for example under conditions know to those skilled in the art (such as
hydrolysis under conditions analogous to those described above in respect of the

preparation of compounds of formula IT).

Compounds of formula III in which R represents CH,OC(O)R!! and R®

represents C;.4 alkyl may be prepared by reaction of a corresponding compound of

formula X,
R® O
I —N +
H™ G \ )N, X
R8a

or an N-protected or N, N -diprotected derivative thereof, wherein R represents
C4 alkyl and RS is as hereinbefore defined, with a compound of formula XI,

R''C(0)],0 X1

PCT/SE2006/000709
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weromndsiazare as herei nbefore defi ned,

R1- A-Lgl V wherein Lgl represents a suitable |eaving
group (e.g. halo, trifluoronethanesul fonate or OH) and

under conditions known to those skilled in the art

(such as in the presence of _an appropriate base (e.g.
K2CO , pyridine or 2,6-di -t o4 - butyl - 4- et hyl pyri di ne)
and a suitable solvent (e.g. DCM or

1,2-dic Ioroet hane)); (c) for conpounds of formrula I
wiergin &1 18 as éprmbe@s defi@dNifl lavesglciyi eactin with ainponine base

(o <0y et 85 PR oy Pt ied elileBedisming such s

Nub&ﬁdtlﬁ}tlaﬁyleﬂédﬂdﬁg? Yoy éihﬂ@ler Uiy coMdittbnd KEOWR B BfdsO@fkilled
formul a VI wherein R1L is as herei nbefore

Hetlha a8, (eh asxeeapicn wﬁﬂeﬁhq:@momgf Kiaommlat X1 tatodevated

g uc t_anbient t erat ure
pltrelitte! 8.4 20 sn'Chabylel ne R el ol e hiflhasn ot
{mbignt Mype)ratufa;l)oﬁtmnamormomedpre@éncé osfmdl guitablen sbﬁbﬁth (é\g.
&gm ents Cl-6 al kyl ene, reaction of a conpound of

alV, as herel nbefore defined, or a derivative
thereof that is protected at the 2- am' no substituent
of thecgyridi ne ring, with a conpound of fornula VII,
Compodndal &fy frrmulaCHO tayvber picparRl tysredactiver of nbefmp@ind of
gefirg}gﬂ for exanple under conditions known to those

in the art (such as at reflux in the presence

of a suitable sql ven;éé1
reducti orhgbn t Fp
NaBH 3CN)%_\&or exa
skilled R
as 15 tqQ.®5C) i
(such as™et
in which &2 angilor

-*ﬁ

ﬁthanol ), followed by
reduci ng agent (e.g
Nti ons known to those
Rpperature (such
he sui t dbl e sgjvent
é e) for,Compounds of formula I
8 repreants G -4 al kyl

esence

or a derivative thereof that is protected at the 2-amino substituent of the pyridine
ring, wherein R??, R?®, R® R®® R* R®2 R°® RS to R® and G are as hereinbefore
defined, for example under conditions that are well known to those skilled in the
art (such as by reaction with zinc metal (e.g. zinc powder or iron metal powder) in
the presence of an appropriate acid (e.g acetic acid or hydrochloric acid) and

optionally in the presence of a suitable solvent (e.g. methanol)).

Compounds of formula VII may be prepared by oxidation of an alcohol of formula
X111,

R'-Cys alkylene-CH,OH XIII
wherein R! is as hereinbefore defined, for example under conditions known to
those skilled in the art, such as reaction with PCC, oxalyl chloride and DMSO

(Swern oxidation) or, particularly, Dess-Martin periodinane in the presence of a
suitable solvent (such as DCM).

for exarpISE2006/000709
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substituted by -0-C(O-X-R 1 1, reaction of a
correspondi ng conpound of formula I in which R7 and/or

we&aoreapsrsent s Cl- al kyl substituted by - OH w POTEE2006/000709

conpound of forrmula VTU, RI"X-C(O)-Lg 2 VIII wherein
Lg2 represents a suitable | eaving group (e.g. halo or,
when X represents a direct ¥ond, OHor OCC(OR 1 1) and
R11 and X are as herei nbefore defined, for exanple
under conditions known to those skilled in the art
Compburids of @aaiuloIX inay b @rééfa@éiﬁﬁﬁﬁa@fonaﬁ adfoRipeRhd of formula
solvent (e.g. DCM MeCN, Et OAc or DVMF) and optionally

t he presence of a suitable base (e.g. TEA or
pyri di ne) and/or, mhﬁg X,represents a direct bond and
Lg2 represents , ahc&upl fig agent (e.g. oxalyl
chloride in DC HBTb.C HAlk PyBOP or
TBTU)).COITDOUI’R]% f I ey be prepared by
hydrol ysi s ongbcowpound of 'formul a EK, wherein Rf
Rea, R2b, R3a, N RaP,~R4 R5aC R5b and A XPe as
her ei nbef ore dgt?ned, for exanpl e under conditions
known to those skilldH,n the art (e.g. by basic
hydrolysis _in the _presence of an al kali netal
wheteinxRte RS, §*, REOR'oR™® pat R cark as Ihereitlief defided with a

i tabl | vent { e. THE i .
ot D)5 R e ot Y &F pr RomR R b eeersinbedire
Hine@ PR s@hp 1 Chnderaddimitiony D& bivh UoethokY siitledBY the art ge.g.

prepared by hydrolysis of a correspondi ng conpound o
sopditiona daseribad whirkeresy stapd/ @Y. K® ead (dhRbepe iiat eppect of

Eeo)%g{‘?%ﬁgﬂ,fsfgglﬁaq.kyl substituted by OC(OQRL , for

e under conditions know to those skilled in the
art (such as hydrolysis under conditions anal ogous to

hose described above in respect., of the preparation of
{%%ws}a%lﬂ%asofi#orm& may| he prspatsdub oxKletieR oh A §OTrpsPopging

W RnRér FRlESEVt s CH2O(ORL 1 and R8 represents
Cl1-4 al kyl may be’ prepared by reaction of a

correspondi ng conpound\of fornula X

’ —N
H/N\G NH XV
\ 7/ 2

Rea

or an N-protected or N, N -diprotected derivative thereof, wherein R® and R®® are as
hereinbefore defined, in the presence of a suitable oxidising agent (e.g. mCPBA),
for example under conditions known to those skilled in the art (e.g. at sub-ambient

temperature (such as 0°C) in the presence of a suitable solvent (such as DCM)).

Suitable protected derivatives of compounds of formulae X and XV for use in the
preparation of compounds of formula III include the N N'-di(tert-

butyloxycarbonyl)-protected (di- Boc-protected) compounds.
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or an JV-protected or N, N -di protected derivative
thereof, wherein R represents C al kyl and R6 is as

woeowimnieiore defined, with a conpound of for meC@SKLG06/000709

[Rn C(O)]20 XIwherein R11 is as hereinbefore defined,
foll owed by reaction with an am ne base (e.g. a

primary amine or, particul abdy, an iV, iV-dialkyl at ed

al kyl enedi am ne such as Ay\f-di et hyl et hyl enedi ar ni ne),
for exanple under conditions known to those skilled in
Companiids( sfufthmak K8amby 0@ Wepdred b rivogatiom df of crpsspatiding

Xl at el evated tenperature (e.g. 50 to 80C), followed
sorpak ot dpyla Klhe ami ne base at ambi ent

t enper at ur e, opt4i onal | igl the presence of a suitable
sol vent (e,9. RE@R) R ou of formula IV may be
prepared B | Nd of formula XI, or
a derivap® 2t the 2-amno
substi t uent py erern R2 ; b,
R3a, RSH%B ~ 56) R6 to and G are asX\)?2

her ei nbefgré dgfi ned, for exﬁ?rpl e under conditions

that are well known to those skilled in the art (such
as by reaction with zinc netal (e.g. zinc powder or

br erderiedtdle theraofethhit isrprofeeted ae gden® embib sibstawgt of theapyaidine

oerred : . - : : fthes
B ehS i RE R B RS B BHCROE R Go Ut e € hre enperpigbefore
AekRaAn mr)e}<m&rmﬂep9&1dqﬁor{s%§pmm 1o 1B Q@nészﬁ%gg gﬂ, e.g.

by oxidation of an alcohol of formula x pi |,
EaRore pleWth) a2imbosating aghvelr (heh R nitus gcide NEXGIb &80y, 204 or,

] far nder .condi ti.ons. known to those
BB o SR i SRl B 0 e 3R evre
sébari(de. arthyDMBe))(andedptioaxliydat theresefice PR bptbiidty base

ss-Martin periodinane in the presence of a suitable

WPIREIE s uch as DCM) . Conpounds of fornula | X may be
prepared by reaction of a conmpound of formula XV,

Compounds of formula XIIT may be prepared by reduction of a carboxylic acid of
formula XVII,

R!-Cys alkylene-C(O)OH XVII
wherein R is as hereinbefore defined, for example under conditions known to
those skilled in the art, such as reaction with LiAlH, or, particularly, borane in the

presence of a suitable solvent (such as THF).

Compounds of formula XIV may be prepared by reduction of a compound of
formula XVIII,

0 R4 Rsa R5b

R
R%A N 0-C.,, alkyl

2b

R—\N o 0 XV
R®

NO
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wherein RRa R2 , R3 1, R3b, R4, R5a and R5 are as
her ei nbefore defined, with a conpound of forrmula V, of

woaoowuBss2¥l , or of formula VII, as herei nbef or BCT/SE2006/000709

defined, for exanple under conditions known to those
skilled in the art (e.g. conditions described at
process steps (b), (c) and3f6d) above in respect of
compounds of forrmula |). Compounds of fornula X may be
prepared by oxidation of a correspondi ng conpound of
\)}C}{é& |1@2‘X}(?b og32aRt \RD ot eflief0hre NisNherdinBEfREE GeBkd, for
rivative thereof wherein R6 and R8a are as
eemplenbeten cenditédrisrisscritied hehenlpafersdnaespset of e preppragion of
oxi di s ent..(e.g. nCPBA), for exanple under
C@BWBW‘Jr d’%@‘aﬂ‘é \gto those skilled in the art (e.g. at
sub- anbi ent tenperature (such as 00C) in the presence
of a suitable solvent (such as DCM). Suitable
cbnm@odwfd@nnvlat K{ésmay adternatively sbeo prapaic P aeactign of a
preparati on of conmpounds of fornula
N ncﬁyistgnh@ﬁ % N - . (tertbutyl oxycarbonyl) -
prot ected (di-Boc prgt ged € 3 conpounds. Conmpounds of
formula XI| mag? epe% by nitrosation of a
cor respondi ng_GoNRQ opfiCa, @Ky or a derivative
t hereof that Fs pr the 2-am no substituent
n R2 , R2b, Rsa, R3b, R4,

of the pyridi pé {gm
R5a, R5b, R6 togz d G@re as hereinbefore defined,
for exanple under cohditions well known to those

skilled in the art, 'e.g. reaction at wwth a
%%%Sﬁ“ RO auone (I@u%b‘a g R 4R US nfchtbefdORnd2 G O-
patti éul arly, -6 alkyl nitrite (e.qg.

(d@héﬂlpmsphmybh})droxylmhmemre@dﬁ,éedlm&roghenyi)t-l@lﬂr@(yéa;nmenfor
di h I ether and o i on in,the rese
Bl e CngiohS o os? AR I CBiBLIGE. B ablent

t f
LAl P g o
@ézmg@mé@dﬁo @hOrisidble solvent (such as DMF)).

Compounds of formula XVI may be prepared by analogy with compounds of

formulae I and XIX.

Compounds of formula XVIII may be prepared by nitrosation of a corresponding
compound of formula XIX, as hereinbefore defined, for example under conditions

described hereinbefore in respect of the preparation of compounds of formula XTI

Compounds of formula XIX may be prepared by a,B-elimination (relative to the

oxo group of the piperidinone ring) of B-Lg’ from a piperidinone of formula XX,

R* 0O
R3® Ig® O-C, , alkyl
R R
R% R*® XX
N O
R®
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wherein RL is as hereinbefore defined, for exanple
under conditions known to those skilled in the art,

weuads/1ass2seacti on with Li AlH4 or, particul arl ypPCiDSE2006/000709

in the presence of a suitable solvent (such as THF).
Conpounds of fornula XIV may be prepared by reduction
of a conmpound of formula X¥I1, alkyl XVIIIwherein
R2a, R2b, R3a, R3b, R4 R5a and R5b are as hereinbefore
defined, for exanple under conditions described

op Q n@gtggtgé %%ﬁvéftﬂertﬁégﬁc RNthelﬁ g’ Ry ?é%@ﬁté‘tal l@zﬂ/u@é grou{)/ capable

ormul a [V. Conpdunds f or mul .
oaluheergahgwmrmabgzmimpwm (b FM@Dﬂpbmytb} angl BzonBouRd“ ﬁf

40@ @;%%gheaqnébeé%rﬁ dﬁgaeé) for ﬁ(a&p?sgnder BondfRonsAG are
v&éi’l' Eﬁ@vﬁi/ kP RREO Bkinyd byl ax)b.amvRen @’ represents -Se(O)-phenyl,

, 4-di ni trophenyl) - hydr oxyl am ne, for exanple urlder
thanmil thimistion ofiPhtSe- OHog englidnt tempdraiurensucdy as oiog25°4) in

o Bserice ot CaHolBISHE e beoREM R h e Rt fhsresD)

NaH) and a suitabl e sol vent (such as DMF)). Conpounds
of formula XV

Gompnitstofortsimarasn | ek rbéx%x%%;%agowhw e be
XVI ||
p&?ﬁafeecgﬁyo%{fb‘g?ﬁe[ﬁ% gr%% %%%8@(4 &%ﬁﬁ@t}t&hxo ag her ei nbef or e

defined, for exanple um%r @ondi tions described

her ei nbefore i N_Kespest | of heopéeg kgt i on of
conpounds of fo | a ﬁ_e rrpounU formula Xl X may
be prepared by R [ em®(rel ative to the oxo
group of the pﬁggrldl none rgpg) of H-(I?ga froma

pi peri di none o mJN I a prote d derivative

t her eof , wher ei rRZEgS fepresents a | eaving group

capabl e of undergoi ngHt hermal 1, 2-elim natl on (e.g
-Se( O -phenyl) and R2 , R2b, 2bR:§ Roa anqb R5b
caraapmﬁactadrmmedhered’éf\ft’hq?@n R e Rami & 1%nBe and R are as

I%e?é}n efore de 1nec‘i1 Lo Ev?ample under conditions well know to those skilled in

the art (e.g. reaction at sub-ambient temperature (such as 0°C) with an appropriate
oxidising agent (such as mCPBA or, particularly, hydrogen peroxide) in the

presence of a suitable solvent (such as DCM, water or a mixture thereof)).

As the skilled person will appreciate, the conversion of compounds of formula
XXI to corresponding compounds of formula XIX may conveniently take place in
a “one-pot” procedure, where the oxidised intermediate (the compound of formula
XX in which Lg® represents -Se(O)-phenyl) is not isolated and thermal elimination
of Ph-Se-OH takes place during the “work-up” of the oxidation reaction.

Compounds of formula XXI may be prepared by reaction of a compound of
formula XXII,
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wel | known to those skilled in the art (e.g. when Lg3
represents -Se(O) -phenyl, thermal elimnation of

wehedsasB at anbi ent tenperature (such as 15 t 8C258£)06/000709

in the presence of a suitable solvent (such as DCM
water or a mxture thereof)). Conpounds of fornmula XX
in which Lg3 represents -Sg(0O) -phenyl may be prepared
by oxi dation of a conpound of fornula XXI, or a
protected derivative thereof, wherein R2 , R2b, R3a,
R3b, R4, R5a and R5haarg as herei nbefore defi ned, for
exanpl e under cendi Y dA Ib know to those skil I ed in
the art (e.g. Tesactilgn a sub@m;rp &Ryl tenperature
(such as QOC)RWw ri ate oxi di si ng agent
(such as nCPBégbor rly, hydro%&n peroxide) in
t he presence of ol vent (su bs DCM  wat er
or amxturetkéﬂ'e D). the skilled person wll
appreci ate, the con\Harsi on of conpounds of formula XXi

kG air e eV ARhI Rl Berp i o e o R T TR and 1 are as
}%@Yb%l?qf&‘%%ﬁ%é&j b&tﬁ%hdo%dﬂlﬂaféf ﬁ)tn%ufatmnilormound of

3 represents -Se( 0 -phenyl) is
not i sol atHﬂnﬁr&b—Lger mal elimnation of Ph-S t akes

| th rK f th t
BBURES rfetERnel Sl st RrE ey FERCH T o
-@EP Q?”mu?%s%cef of nadl %pf%bhat@r baseP(Rf.eat atal hydride or,
derivative

her eof, whereln
[RBicuaily, REbmefek aatideelsuehn Ib’?’éf aﬂ@waemsﬁaawtw@%am%eb for

d
SR8, R i oy BB g oo

tepérafiSe Bich & -78SET M thel ;ﬂesfeh@ ¢iresdnble solfveﬁr(such as THF).
poroprlate base (e.g. a netal hydride or,

particularly, a netal am de (such as 1i thi um

trinet Y
ChRr e Bl S5 HT e, pieffucl B RaPibIOF s compound of
foemutaep@r,at ure (such as -78C)) in the presence of a

sui tabl e sol vent (such as THF). Conpounds of formla
XXI'l may be prepargtg byRreacti on of a conpound of

<=\

R—A
R? |
H

. . . 4
or a protected derivative thereof, wherein R%, R?* R R® and R* are as

XXIV

O

hereinbefore defined, with a compound of formula XXV,
5a _5b

R\ R
0-C,, alkyl XXV
Lg4)<”/ 1.4 AIKY

@)
wherein Lg4, R and R’® are as hereinbefore defined, in the presence of an
appropriate base (e.g. a metal hydride or, particularly, a metal amide (such as
lithium bis(trimethylsityl)amide)), for example under conditions known to those
skilled in the art (e.g. at low temperature (such as -78 to -10°C)) in the presence of

a suitable solvent (such as THF).
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formula XXTV, or a protected derivative thereof,
wherein R2a, R2b, R3a, R3b and R4 are as herei nbefore

wdebionesi2zwi t h a conmpound of fornula XXV, al kyPCXX®2006/000709

wherein Lg4, R5a and RSb are as hereinbefore defined,
in the presence of an appropriate base (e.g. a netal
hydri de or, particularly, g netal am de (such as
[ithiumbis(trimethylsilyl)amde)), for exanple under
conditions known to those skilled in the art (e.g. at

CoRBb RS RHILE JRUF s Hipha eioRidp Ll R Gompound of
f@ﬁluig)xmma XXI'V may be prepared by oxidation of a
compound of fornula XXVI or a protected derivative

t hereof, wherein Rﬁb R3a, R3b and R4 are as

her ei nbefore def |R1 ith a suitable oxidising agent
(e.g. H2®2, (PhIghg c)2 or, particularly, RuO4,
which latter reag; y be formedXXVIsitu by

oxi dati on of Rud??e?g\ an excess of NalO 4)), for
exanpl e under congd#ti o known to those skilled in the
art (e.g. at arrbl ent tepperature (such as 15 to 250
in the presence of a suitable sol vent gsuch as et hyl
oﬁ@&ﬁo&tt&:tedl\ﬁibﬁfxat% therdokt wherefth®0R]") R*AsR{ hend kRl hugdas

WP IRIRRS SRR "0k P SRR OO BURpotATL S Rl & B
I—%‘?%AEEO&' ﬁncﬂ%ﬂy’ﬂnﬂu@x whith ‘Pafttef h@géﬁaﬁw 88 f6inRiASin situ by

tectio group of plperldone ring
osidstienol Bupabige bprat &eessval I‘dﬁl&j@s foropxaple ua@ﬁrrfeg@twns

i ncl
knBW{l % g?ﬁeaﬁgﬂy tﬁ %ﬁ’bllz ér% g‘g}il&?r@ erntlg}l%e%yth% n(IaMChDA:S 15 to 25°C)
11'1 e PRYGRE ANA sHiRBRY&lveAb Qich GRNdhyli fBtitd, h@etteracﬁrEa neikdure
known to those skilled in the art. The protective
thgreafh). may be conveniently introduced before the
conpound of forrmula XXVl is converted to the conmpound
of XXIV (e.g. by reaction, under conditions
As the skilled person will appreciate, the conversion of compounds of formula

XXVI to corresponding compounds of formula XIX may require, at any or all of
the reaction steps, protection of the N-H group of the piperidone ring system.

Suitable protective groups for this purpose include benzyloxycarbonyl and,
particularly, tert-butyloxycarbonyl. The protective group may be introduced and
removed under conditions that are well known to those skilled in the art. The
protective group may be conveniently introduced before the compound of formula
XXVI is converted to the compound of XXIV (e.g. by reaction, under conditions
that are well known to those skilled in the art, of a compound of XXVI with di-
tert-butyldicarbonate).  Further, the protective group may be conveniently
removed, again under conditions that are well known to those skilled in the art
(e.g. by reaction with trifluoroacetic acid), once the compound of formula XIX has

been formed.

Compounds of formulae V, VI, VIII, XI, XV, XVII, XXIII, XXV and XXVI are

either commercially available, are known in the literature, or may be obtained by
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that are well known to those skilled in the art, of a
conpound of XXVI with d r -butyl di carbonate). Further,

woOherspBs2ect i ve group may be conveni ently renpped/SE2006/000709

agai n under conditions that are well known to those
skilled in the art (e.g. by reaction with
trifluoroacetic acid), oncgothe conpound of fornula
Xl X has been formed. Conmpounds of fornulae V, VI,

VI, XV XVIL, XXIIl, XXV and XXVI are either
r I Nyt h
a%%ﬁgy% o%le é@%yﬂ‘;e%%’ ggyﬁ(\%&w c%r leoﬁlpf_@%r%dggtz%rgi Udy@ithetic

pﬂ@&dﬁlgz@e(ﬂn mbendanceo withy standardntechmighess yiothetdadily available
pr ocedur es i n.accordance with standard tec ue
v i V08 PRHIEAE HREPHY A CEH RPs s o ts
e | n
rr@:gfséptgg{ohﬁ)toﬁnés ﬁﬁsggﬂ)%de gh(@:gsln% Zﬁaﬁl ARB KOSy dnaldghi with

compou herein may al so be
syhthaiic erbcbguremn désoghedaint the pyior et dasumenis adentiosed above (and

Y o s

$h( 1%@@%0@@@1/3@6&#@ 98/ 1/, T D60 B/635W3, IR 992692000V O
98/ 01422 WO 01/ 8605 WO 99/ 26920, WO O

Gi73a808/0VD SEtEadD St 10t oSSR wo
F16835 oV 8878000, FRENey 0 2% Dieadhs wo

@/@337822,?\9’0 018064 140 2WKY 93/a02RAN0 05665338 U$h 5,792,779 and WO
articula bstituents on al kyl, al kenyl,

%ﬁﬁ?’ §|11[k§71ﬂ>tlc@9§| oal kenyl, aryl and heterocyclic groups
in conpounds of forrmulae | to XXI1 and XXIIl to XXVI

may be introduced and/or interconverted using
Suistivientseon wikvl, ’lhown, cycloalade cxidpalieryli Arst h?élda]iaftterB?YChC

of_stand |
Goter i roBiReds ot TRtARAR 1B R At RoGRNVERR P nay Be
RAUBiIIRABdst AibicbRvoMRE ekingltschusjubg wallkropii tat tRose skllled in

reagents and reacti on conditions. For exanp dr ox
thayrtdy way ef standagd SmCHER) SFAUPE HISCANYESRGDS, &EWCB%% XYYth

Y, DR 9ED3bHEpLS
SRR RIRER, I X RO R R, DARE SbEPphce
reagents and reaction conditions. For example, hydroxy may be esterified or
converted to alkoxy, acyldxy may be hydrolysed to hydroxy, phenyl may be
halogenated to give halophenyl, halo may be displaced by cyano, etc.

The skilled person will also appreciate that various standard substituent or
functional group interconversions and transformations within certain compounds
of formula I will provide other compounds of formula I. For example, hydroxy

may be esterified to provide acetyloxy or benzoyloxy.

Compounds of formula I may be isolated from their reaction mixtures using

conventional techniques.

In accordance with the present invention, pharmaceutically acceptable derivatives
of compounds of formula I also include “protected” derivatives, and/or

compounds that act as prodrugs, of compounds of formula I.
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The skilled person will also appreciate that various
standard substituent or functional group

wonv@rigemnyer si ons and transformati ons withi n cecrtsEm06/000709

conmpounds of formula | will provide other conmpounds of
formula | . For exanple, hydroxy may be esterified to
provi de acetyl oxy or benzoy#®xy. Conpounds of fornula
I may be isolated fromtheir reaction m xtures using
conventional techniques. In accordance with the

Procctdtl dérivigids SMeconibandReL Wrhefd 1 maa%?mea&bﬁnoned include
derivatives of conpounds of formula so i ncl ude

d@?‘@fﬂ@@&t elg" valeeh Ve wesno a@ibor swhsﬁp@uhcm tthet 2dedialkgl-6-

f
Gissn 2, cAmmeUSn, b RGRY, fober Oh58) g, ws
betgtoxgcetoryi, waﬂ@ﬁoﬁwamoantyl y@Bthe rhk\ahl Shch bﬁ)téliﬁi‘VB %rddﬁk'@ﬂay
substituent on the 2, 4-dial kyl -6- am nopyrid

BEobs Weised l%ﬁheaﬁﬁflﬁ}éesﬁr@ft eempaya @P@Jﬁ“’é‘ﬂ@ldl‘(ﬁ’@s ‘they may be
%1%5&!% WhhO 360 SstimeReZYL @g(})@a@gp g{z%apilgggml ey h%&alwes

rotective groups may
QQMHMQSmdsQﬁﬁmmuboMﬂdBdBV)fornula | (e.g. they may be
present on the 2-am no substituent of the pyridinyl
group in protected derivatives of conpounds of

Comnpbhai thhd n@pchct W3 pr&&@ﬁgzoyﬁ el %Bmﬂﬁﬂnﬁcc%f f¥mula I (e.g.

prodrugs of certain conp gun s of formula

ewnpnAs of Srrmpuby Frin which R apdioe iR Ws@sﬁ#umd 1y OE) that may be
b
SRS 5y T G

SuOE ) Xr'ed by 0-C(O-X-R 11 . The corrpounds of the
i nvention may exhibit tautonmerism All tautoneric
forms and m xtures thereof are included within the

$EOBEMPurdd & VAL ARR: m&P BRAME %t&ﬁeﬁspg NG gﬁ]&){n%flc

al so contain one or nore "asymmetric carbon a
malymixtecethereef erchindidedopithin dhe smopk of the invention.

di astereoi soneri sm D astereoi soners may be separated
usi ng conventional techniques, e.g. chromatography.

gg%garﬁg{d}s gg&gftugweﬁabﬁs@wasmm% drR0bhBt B mmetric carbon
atoms and may therefore exhibit optical and/or diastereoisomerism.
Diastereoisomers may be separated using conventional techniques, e.g.
chromatography. The various stereoisomers may be isolated by separation of a
racemic or other mixture of the compounds using conventional, e.g. HPLC
techniques. Alternatively the desired optical isomers may be made by reaction of
the appropriate optically active starting materials under conditions which will not
cause racemisation or epimerisation, or by derivatisation, for example with a
homochiral acid followed by separation of the diastereomeric derivatives by

conventional means (e.g. HPLC, chromatography over silica). All stereoisomers

are included within the scope of the invention.

It will be appreciated by those skilled in the art that in the processes described
above and hereinafter the functional groups of intermediate compounds may need

to be protected by protecting groups.
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racem c or other mxture of the conmpounds using
conventional, e.g. HPLC techniques. Alternatively the

wdesioriest2ept i cal i soners nmay be nade by reacti earsk2abeoo7o9

appropriate optically active starting materials under
conditions which wll not cause racem sation or
epi nmerisation, or by derivatisation, for exanple with
a honochiral acid followed by separation of the
diastereoneric derivatives by conventional means (e.g.

h gelol ] S S
el IR R AP dREREIeCls bikr A LR S ARG and
erde he RENr eShigdbdsd pPoytettings gr(ﬁ]bs I ifoedhydnoxm énciude Dptidmally

e S HSE e o, hEE g e

I%Lﬁylﬁ) t{?ﬁlﬁgﬁ@e b DY d?&lgﬁﬁﬁhyln ggrgﬁﬁ%u RS gFUﬂB&t{yfaﬁ}ﬁéth%fpylp St-

esi rab e to protect I ncl ude hyd roxg am no

ta.myldxpaexh;dmhﬂlar taiciethylSlyl)t alsl etphydrepyramyg. gbaitable pistecting

gfédr 0{9%/ g'tlrg ?c%ﬁ? iﬁc% sé (6 ea‘?luqs ﬁyfzﬁ%y %stglirs]diﬁ%ta le ILi)roti:ctlng
SoupLfol Qﬁﬁﬂd ind ﬁtfli(ﬁﬂd(ﬂllﬁﬁlﬂb ylbu@ﬂoﬂycﬂfbdn 1, I’b%h@ld))éi_s)lcarbonyl or
groups (e. di nmet Si | t but Idlphen |SI|¥
bﬁnm@thw@xlﬂythgxywt)onah ﬁTepé{ %wa@ WF%E?W mag, oz profected
{ d 6
G S A PO AR A e AR
am no and am di no incl ude -butyloxycarbonyl

%ﬁfgéﬁ%ﬁa@éﬁ?@?ﬂﬂ@%ééﬁuﬁ%ﬁ Btpuls S ok Pl hftore or
%Yeg rc%)ﬁ d§11 #ﬁf&)‘ A o QF OHRS and "GnéBYeaborid e a%%o meffioned

prot rotection and deprotection of
idmmmsonal groups may take place before or after
coupling, or before or after any other reaction in the
above-nmenti oned schenes. Protecting groups may be

Pl%'ee%ﬁﬁ drSuRGARSY §aneBoWdl i dce6lanhstREh ttbehniques thielake well
known To those skilled in the art and as descri bed

kieaveri teghessrskilled in hesarand as dgsariped hereipaftery | |

appreciate that, in order to obtain conpounds of the
invention in an alternative, and, on sone occasi ons,
Patensohilledrin éind art welhagprecisthehat, in order to obtain compounds of the

invention in an alternative, and, on some occasions, more convenient, manner, the
individual process steps mentioned hereinbefore may be performed in a different
order, and/or the individual reactions may be performed at a different stage in the
overall route (i.e. substituents may be added to and/or chemical transformations
performed upon, different intermediates to those mentioned hereinbefore in
conjunction with a particular reaction). This may negate, or render necessary, the

need for protecting groups.

The type of chemistry involved will dictate the need, and type, of protecting

groups as well as the sequence for accomplishing the synthesis.

The use of protecting groups is described in “Protective Groups in Organic

Chemistry”, edited by J W F McOmie, Plenum Press (1973), and “Protective
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i ndi vi dual process steps nentioned herei nbefore may be
performed in a different order, and/or the individua

woeanii3ss nay be perfornmed at a different stageTiSE2t06/000709

overall route (i.e. substituents may be added to
and/ or chem cal transformations perfornmed upon,
different internedi ates togbhose nenti oned
her ei nbefore in conjunction with a particul ar
reaction). This may negate, or render necessary, the
0 rof | 00RO Theyt f

GGty bEQrGf SEOR 257 Hifiono T, LRpD e PYEM Ak, Wiley
InfepicRAtd (I99gy.oups as wel | as the sequence for
acconplishing the synthesis. The use of protecting
groups is described in "Protective Goups in Oganic

i d%hemicall
e e A o G B e epgpically
t8rcbrﬁp:b1md9 rof fe\invEutien asidg Pst@derd \dgprofectiph efpchniques (e.g.

t 9 Pr ot t dd t
Qs ot ATIE perst AL ey swaerihvial Sah cempaunds,f
fbﬂn&lﬁ e ?néiﬁnﬁun&m WHYE lRﬂ Iaﬁa/ou gﬁ ROsubAnRALE O- C(O) X- R‘ h
epr ot ecti on t echni ques @%ﬁro enatl on

By Blsedaepfefegr@d tQuiap Ibemgs‘a?r@fﬁﬁiﬁé @ivenaet eférs& s?rﬁpounds of

ROREY R ResedBuiof, ubfork oS AR O o e

referred to as belng "protected derivatives" of other
conmpoun of for thos n whic and

Fipah scilerbinthe o1 ol Bjo epyrecifis sl Siin Paibeuids Rbrogpta wil
q@ %E?l?biﬁteﬁﬁ%ﬁ% Rtk sﬁ/ﬁﬁfes@ 6f ée?ﬂaﬂl FRTROMPEEdS bf fRmialia

e use as Internediates in the synthesis of
certain other conpounds of forrmula I . Some of the

| nt er medi. at es ferred,tq herei.nbefore

SO PR el o bsBRTERER Bscalel ¢SeeP R fg. farher
dsPed: D hePmOMitdR dheré &) thds 9%%&%@”@1 afcohpotidd af ﬂrmularﬂla or a
protected derivative thereof; a_conmpound of

rotenteil detivative fhogeofr(b} @ eqrappuad @wiuiﬁe“{ RE# BEsttectqdcderiyative

f I
FREPEARY aap ROl of S84 2, & £ RGGHG BN treof, (3o
chatipovad iof &mhhr)éﬁf or apicteCee)l chncamvp ohamebfpdndf (@) aebmpotid, of

or a protected der.ivative ther.eof.
formula F%(VI or a protected de%vatwe thereof.

Medical and pharmaceutical use

Compounds of the invention may possess pharmacological activity as such.
However, other compounds of the invention (including compounds of formula I in
which R’ and/or R® is substituted by O-C(0)-X-R'!") may not possess such
activity, but may be administered parenterally or orally, and may thereafter be
metabolised in the body to form compounds that are pharmacologically active
(including, but not limited to, corresponding compounds of formula I in which R
and/or R® is substituted by OH). Such compounds (which also includes
compounds that may possess some pharmacological activity, but that activity is
appreciably lower than that of the “active” compounds to which they are

metabolised), may therefore be described as “prodrugs” of the active compounds.



10

15

20

25

30

weuads/135sever ,

Medi cal and pharmaceuti cal use Conpounds of the

i nvention may possess pharnmacol ogi cal activity as
ot her conpounds of the inventi ®8AT/SE2006/000709
(i ncl udi ng conmpounds of forrmula | in which R7 and/or

R8 is substituted by 0-C(O-X-R 11) nmay not possess
such activity, but may be adm ni stered parenterally or
orally, and may thereafter be netabolised in the body
to form conpounds that are pharnmacol ogically active
ThC! e B&nP&Hfdsngf the MR &0, ar OlideBEP PBEHURE they possess
conpounds of fornmula | in which R7 and/or R8 is
subse¢alegied aotiviQh)andSucire oustpmlisetb i diei bodyafdlowing oral or
i ncl.udes .conpounds, t hat nmay possess. $0 .
Bl AL SEBGRATORCte it COpwPURRahich, Plsspsy phermacological
ABRIEC] althy tompsundpanft bRt iglertibs ‘arct thw@fors ONRIKHIES as
to ich they are netabolised), may therefore be
rlesopgegierlsis " prodrugs” of the active conpounds. Thus,

t he compounds of the invention are useful because they
possess pharnacol ogi cal activity, and/or are

Audoadiaf i wed fuithehesspadyoff dhd dnvengomrtabreois plarseptovideld the
adm nistration to form conpounds which possess
W&?@%P &xlention 10§ US,2S KEMRSSHEtIhds of the
invention are therefore indicated as pharnmaceuti cal s.
According to a further aspect of the invention there
Inspartimdarp cavpaieds ofi ¢heciorpoiondse potentishibitorsnefi throniton either

use as rmpceuticals, In partjcular, conpound :
ot AR N o b Beriost i BIEFD ars APaRBTHeS Dligring
A slHEAN Y Tormd Hotbnt limhibifes GFStBrahbif) @B &@8iple A6 @may be
met abol i sed follow ng adm nistration to form potent
demousireted & Be teskrdeseringd below.exanpl e as may be
denonstrated in the tests described below. By "prodrug
of a thrombin inhibitor”, we include conmpounds that

By rprodrighsfantiiombim irhibitost, we inckde compounds that form a thrombin
experinental |l y-detectable unt, and within a :
Bt o S T b R, oo RS R b fFsdcgpied
{he RRIEAb&HR] @q\gy, TR | R 65 BrentoRll ANAABESion! €8¢, for
bel ovxbg or, alterndatively, followng incubation in'the
enagpde; CissoE below) or, alternatively, following incubation in the presence of

liver microsomes (see, for example, Test F below).

The compounds of the invention are thus expected to be useful in those conditions
where inhibition of thrombin is beneficial (as determined by reference to a
clinically relevant end-point, e.g. conditions, such as thrombo-embolisms, where
inhibition of thrombin is required or desired, and/or conditions where

anticoagulant therapy is indicated), including the following:

The treatment and/or prophylaxis of thrombosis and hypercoagulability in blood
and/or tissues of animals including man. It is known that hypercoagulability may
lead to thrombo-embolic diseases. Conditions associated with hypercoagulability
and thrombo-embolic diseases are usually designated as thrombophilia conditions.
These conditions include, but are not limited to, inherited or acquired activated

protein C resistance, such as the factor V-mutation (factor V Leiden), inherited or
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liver mcrosones (see, for exanple, Test F below). The
conpounds of the invention are thus expected to be

thronbin is beneficial (as determ ned by reference to
a clinically relevant end-point, e.g. conditions, such
as thronbo-enbol i sns, mhere44nh|b|t|on of thronbln S
required or desired, and/or conditions where
ant i coagul ant therapy is indicated), including the
ﬁ@lulllbd\lldn@cwlﬁm lnraeaﬂlmmnblnaﬁdbﬂﬂem@@kmbm)ﬂ Sefdrin cofactor 11,
th SIS anf ¥ gulablllty i n bl ood and/ or

Qs Wi g aSF H}anJQV?}ﬁr?f the cpagulationnfagters such as

BM@@C[ &9 QE@@O hiohibin '@02!1@@%&@%5% r t@ﬁﬂé} EIRRROLE known to be

di seases ndi ti ons associ ate
wp@a@@athabhyperqoagmialbmm oarhio- ndibd-embblie adiesasar énclude

| S hr.onbophi | i a. con |t|ons These
URciR it AEDhARROBE e FuibOuRs b icpsaien), Homiosyieemi,
hepatifi qiiduesl abiomtRdtPEpRiint M defdeRSiint ﬁ&%l%s?éjcgs ARell as

the factor V-nutation (factor V Leiden erit
enagulgtipn syndremes (e Bc Hisseninatad tmﬂrzmamubarncdagul,aum GDECY and

t and ¢ Wi
FasePAOREND R kAR G SRLTE, Rurkd op MlkePln” FlfRRe 0w
ﬁwfmah&twﬂmsled' daydiadreutplitodriHi ghrhiedar6kaew A Ao Eﬁ&@séz 3 risk of
r itions kqovvn to be associated with
ﬁ%ﬁﬁ@? IymricoRghlat ity MAY Bp dUsh P88 [Of sevralcfasters wnsletpiog
he ﬁlﬁ‘dﬂéa@éd Ak. akdsP B&%E&{SI iRE1dd& %ﬁt}g‘éqﬂo? ﬁmgtjeg R zyrolonged bed

anticoagul ant), honocystel nem eparin
Hepls prebangyd @pémvalhag,dhcd;gftzdrsmson for fah laciie ahedida$ disamle@ich as

d di d
AR IIAEPS B HBITAR ColesGoaNa \ BGHF aponcijassy wit

incregeederied of eth@omﬁcbb@s et hHeBoARulabitP €AY bre component are
Furthernore, |ow physical activity, |low cardi ac out put

RIPSIRIEhanhorAoBe KREMent 6.4. nestegs®. t he ri sk of
thronbosi s and hypercoagul ability may be just one of
several factors underlying the increased risk. These

Tim]dea:tmentsof umidmkmS Whiére ahéren@tanl initekiesbld @xcdls A ARDahin
hospi tal i sati on

bed rest r.ol on travel ling,
Wi ougﬁlggéﬁ 8 aata{ugo fQTesXagpid, glragelggﬂqgea@ratlve diseases

subis b Al-BEiBREY dieadeespPi ratory insufficiency. Further
conditions with increased risk of thronbosis with

hyper coagul abil ity as one conponent are

Particular disease states which may be mentioned include the therapeutic and/or
prophylactic treatment of venous thrombosis (e.g. deep venous thrombosis, DVT)
and pulmonary embolism, arterial thrombosis (e.g. in myocardial infarction,
unstable angina, thrombosis-based stroke and peripheral arterial thrombosis), and
systemic embolism usually from the atrium during atrial fibrillation (e.g. non-
valvular or valvular atrial fibrillation) or from the left ventricle after transmural
myocardial infarction, or caused by congestive heart failure; prophylaxis of re-
occlusion (i.e. thrombosis) after thrombolysis, percutaneous trans-luminal
angioplasty (PTA) and coronary bypass operations; the prevention of thrombosis

after microsurgery and vascular surgery in general.

wher e i nhi bition ofPCT/SE2006/000709
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wexemsssns t hronbin wi t hout signs of

pregnancy and hornone treatnent (e.g. oestrogen). The
treatnment of conditions where there is an undesirable

hyper coagul ability, for exanple in neurodegenerative

di seases such as Al zheiner's disease. Particul ar

di sease states which may beisnmentioned include the

t herapeutic and/ or prophylactic treatnent of venous

t hronbosis (e.g. deep venous thronbosis, DVT) and

TP Wg&%éfl&dmo dcffle et Bfek eri@ rmsgﬁpﬁﬁa&ic 'tfatment of
nyocardial 1 nfarction, uns e angi n

dibgeorimsd sntvasschlamt mo@laﬁm parsed higyr dbacterinemindtiple trauma,

i [y f he . .
P g A, HPRRISRY LB A FERURPY R 5,0
é’(ﬁl'ta\é%”\x@ﬂh i%fféi%rghurfdc@ i #8tHoaPsudt asf ’(/é%@hlhh a @fﬁascular stents

ventricle af r transnural rryocar rCtI on,
wg@leld chtheteom gesqhan@alh end tbidlagical erosﬁle@p hyalegsi er @fly other

e 8  pratal R RS P Eigt g Ry i mocdica

@fﬁ/ﬁ&@ dupidetRABSdyOREh at dofsd cAriRvRdcalee @tuig@i‘y wfing a heart-lung
t hronbosi s after_ m crosurgery and vascul surger
gashine ot Ao rhaseodiahiiss 4k Shesancnte adoF ot e‘Iﬂ%Eent of

ﬁfkg/rag%%gf(i:cg gl%ﬂ 26%% Plg{l on ca%’n&{?rr%i/ﬁgact eéﬁ ﬁgrOSIS followmg

Treaaman, wﬁmradxatmatdr@hemothmpy,odinmnc wbsthetive iung dlsease septlc
coagul ant. treat ment when .0d . n.cont act ,.W.t
b SR ipbaT AR cooRys. oy BRh sasToded i B Tt Litied oo
YRBRU batte DF @Rfodic é’tﬁ&%&ﬂlétbs& @ﬁdheiseé&ond}ﬁ GRBAAICRbcadNghd the

blologlcal prost hetic valves or an medi cal

fewpden ofnatharestlerdigupladues; reading nmsufﬁélﬁnwa ogsgeliral japferial
Onaitsg Clerdily hm'%a?rgﬁcalcege%\fél t%is‘on% %greg{%l? Prfo%}ﬁfrﬁuga'lﬁl%ral

" Car di ovascurar sur gery usih

freghl N@is@ke, schagmadiabindl ginclubidgt hﬁﬁt@lﬂe UbhgingN depdrfusion
pro hylactlc treatment of idiopathic and adgﬁt
@%%%ﬂer JEUPRPSHi SfiPle PSTAATERW A THER R rARSIoPEIYsi(BTA) and

aﬁ’y"bﬂ t t h radi ati on or chenot herapy,

éﬁ oni c &gbpﬁuct Iung di sease, septic shock,

septlcen1a |nflannatory responses, which include, but
re _not enm, ..acute.or ropic,.

Comepaits o b Evetion et BuRBRHY S andler ftobin may g be

#4381 in the treatment of pancreatitis.

The compounds of the invention are thus indicated both in the therapeutic and/or

prophylactic treatment of these conditions.

According to a further aspect of the present invention, there is provided a method
of treatment of a condition where inhibition of thrombin is required which method
comprises administration of a therapeutically effective amount of a compound of

the invention to a person suffering from, or susceptible to, such a condition.

The compounds of the invention will normally be administered orally,
intravenously, subcutaneously, buccally, rectally, dermally, nasally, tracheally,

bronchially, by any other parenteral route or via inhalation, in the form of

PCT/SE2006/000709
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formati on of atherosclerotic plaques, cardiac
i nsufficiency, cerebral arterial disease, cerebral

wonb@wrigsizan, cerebral thronbosis, cerebral enbBCITSEL006/000709

peri pheral arterial disease, ischaem a, angina

(i ncludi ng unstabl e angi na), reperfusion damage,

restenosis after percutaneags trans-|lum na

angi opl asty (PTA) and coronary artery bypass surgery.

Conpounds of the invention that inhibit trypsin and/or
t . .

ARSI R e A Red ColiBE e Aol 0L FRRREH gl @

fraedbayaf ed absiahmadeutidedlyt dveempiste trioa-taicl /ooganfr opmpkgentd ecid

treatment, of these conditiong, According to a further

aé@ﬁlé’@tsa]éﬂntat@aﬂPﬁéﬂ‘faT]iyﬁ%?Wq dOSpBRILM s pr ovi ded a

met hod of treatnment of a condition where inhibition of

thronbin is required which method conpri ses

Rrefermed soutadf adminfstratiorhed cwneonndsed the efveritam are owbrount

of a conmpound of the invention to a person suffering

from or susceptible to, such a condition. The

paRasedapsf thbedissiu@ntah@npatieht toobéBkdayedo@nd the route of
adm ni stered orally, intravenously, subcutaneously,

astsinistratjon, thecqommoyitiopman be gdmipasiered gt varying eses) v
bronchially, by any other parenteral route or via

i nhal ation, in the form of pharmaceutical preparations
TIMTP6hpoREls GO iventddn tiag alsovien tombined théfor as-admimistered

base, or .a pharpaceut | cal ept abl e non-t.oxi.c
B Y G e B0 B B P BT TQseDemio, propction, such as
Mé%%&”d k! H1BGRRPIAD | At ARkt AifActiBhREEhERHin, low

route of admnistration of conpounds of the inventjon
mokcdaaiveighe hepadinn gthephepatin dledvaibiederynthstic hepariyderivatives

e treated and.the ute of adm.nistrati b g
GrmpuRpRonS iy KoAeaPitse e o B Ryolygalintipitgrs
SOsMOUPsisuRioh MEctbrIMBA {REMPRY(cdl. $9ntheric BRB) F¥lia and/FiKa
co-adm nistered with any antithronpotic agent(s).

. Wi t.h.
mhihiitorse pad trNAReR A e Angplatedati aggnts sagetylsglicydigea :%?@Hme

of . fol |0 ' i cO a r-ac.i.ona

L
gheeptor bhtygists yprbdtedyictin eipsetics) plesphwslidstessse inhibitors; ADP-
receptor (P2Xj, P2Yy, P2Yjp [P;T]) antagonists; and inhibitors of

carboxypeptidase U (CPU or TAFIa) and inhibitors of plasminogen activator
inhibitor-1 (PAI-1).

The compounds of the invention may further be combined and/or co-administered
with thrombolytics such as one or more of tissue plasminogen activator (natural,
recombinant or modified), streptokinase, urokinase, prourokinase, anisoylated
plasminogen-streptokinase activator complex (APSAC), animal salivary gland
plasminogen activators, and the like, in the treatment of thrombotic diseases, in

particular myocardial infarction.
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(e.g. fondaparinux), vitamn K antagonists, synthetic
or biotechnol ogical inhibitors of other coagul ation

woactsasss2Bhan thronbin (e.g. synthetic FXa, FVPC@SEZW6/000709

FI Xa inhibitors, and rNAPc2), the antiplatel et agents
acetylsalicylic acid, ticlopidine and cl opi dogrel;

t hr onboxane receptor and/ or4synthetase inhibitors;
fibrinogen receptor antagonists; prostacyclin

m nmetics; phosphodi esterase inhibitors; ADPreceptor
(RRYdingP3Y] » RAXLR SFRT]r R AgARIBHStheaNds | 804 birbolisd a
of carboxypepti dase (CPU or TAFla) and inhibitors of
phmadg:ahfmmlmn @mclumng bicoopound pPikle-inyentibhein admixture

co nds | I nv ther be conbi ned
a%ag&ﬁfﬂﬁsatcg?pggc]ﬂ%ﬁ$Hvatr%g’r‘% Yt such as one
rmre of tissue plasm nogen acti vat or (natural,
recorrbl nant or nodified), streptokinase, urokinase,

Sutsehle Kpiladeses ahths spmapentis i dharinvegion- ingherapsugtieaieent of
[ r I PSA

B 8 AP Y Ao el o) BBlenR 3! YR hirpron gnd
0f00t hoomp/xg ibod gl ineths asparenﬂerplaerdﬁmmufraronny oc ar d| al

i nfarction. According to a further aspect of the
invention there is thus provided a pharnmaceuti cal

6 Tl AhoRfAnbd1 kUG 8 GRIP I, Ofhel Rl PUERREAN, inkfhdes
adm xture wth a pharmaceutically acceptable adjuvant,
thelrapentic and/oapropledactiSticataising  dai | y doses of the
conpounds of the invention in therapeutic treatnent of
humans are about 0.001-100 ng/ kg body wei ght at
mh@foahdsa%m thie S trfvahtican hatsl tBe ORbab@oehi thedynayeibghinore

parenteral adm nistration. For tﬁe avoi dance_ of

aﬁwaﬁlou%sbeu@éﬁm@ﬁ &F donger acting, fave @éap%ﬁ@mranger&f apHEiy, be
d/ | t t

b MR E (@B 6 ORI Bidin: bAR BRO! spfRIMANRESs, in

partievlaf tiypsiai amdsthoimemlvelsrsd tm) Xaemokiasis)p bg ahoragloitérg, produce

ave a br ader ran f t b rmr sel ctive
VG sSetTeRy b Pt cas B i ior S froh Delr pRgimacolineic
Eféﬂ'l@ @ég%gw o?ﬁrﬂlbéifﬁhﬁdihttyra)h%rrlo@&dclteﬁ%) AN EMr Bve

aenostasi S), be nore potént, produce
other useful pharmacologlcal physical, or chemical, properties over, compounds

known in the prior art.

Biological Tests

The following test procedures may be employed.

Test A
Determination of Thrombin Clotting Time (TT)
The inhibitor solution (25 pL) is incubated with plasma (25 pL) for three minutes.

Human thrombin (T 6769; Sigma Chem. Co or Hematologic Technologies) in
buffer solution, pH 7.4 (25 pL, 4.0 NIH units/mL), is then added and the clotting

time measured in an automatic device (KC 10; Amelung).

The thrombin clotting time (TT) is expressed as absolute values (seconds) as well

as the ratio of TT without inhibitor (TTp) to TT with inhibitor (TT;). The latter
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fewer side effects, be nore easily absorbed, and/or
have a better pharnacokinetic profile (e.g. higher
woneds/Bsxavai | ability and/or |ower clearance), PCIEB2006/000709
and/ or have other useful pharnacol ogical, physical, or
chenical, properties over, conpounds known in the
prior art. Biological TeststThe foll ow ng test
procedures may be enployed. Test A Determ nation of
Thronbin Cotting Tine (TT) The inhibitor solution (25
18{is | (zarigac UHBt et wilettedplagsingt (25 dvhertration hé®Enhibitor (log
| BRLes 4y Hu thronbin .(T 6769; Sigma Chem Co or
‘E%enaPSF%iaBd 196h &9 sigradisiali dogsaesranse gruyasoaccopding .t the
dq@btiod, 4.0 NIH units/nml), is then added and the _
clotting time neasured in an automatic device (KC 10;
Anel ung). The thronbi 5 =cd/OtHE/Hs0)'I me (TT) is expressed

d || as the ratio of
B0 R stb R R £ 05305 e S don Feshoe carveg 7 JCon
The ¢aicerrationifSniibAROBAL d6UbIA Be RIS @im%g ;J‘tlghz gal&ﬁzﬁions

concentration of inhibitor (log transformne an ‘
4 PIUESTE &t gndf dieingd Besofeso msegremr GodFitabesial Ag sétting

i 1108 Ysirtahd lnt( s] Le: a 3 [ABXi .
CHORBNIAIOD V5Tl (U o) <) BTGl SoRRALTi
Leatherbasows Iiprriat Goblegw ofdcicne, dfondohi BKy.or that doubl es
the clotting tinme. The calculations are processed on a
PC using the software program GraFit Version 3,
TeefBi ng equation equal to: Start at O, define end =1
(Erithacus Software, Robin Leatherbarrow, Inperial
sagion pf Shiomhie Inhibition with KThrofiestniB, ReticticAdRad i on

G P B B bk, R bl e ety e i Gt thod
i ehrRiapgedf00 substid aimeeroBIbi0Odrocessor (Rosys AG, CH-8634
Hombrechtikon, Switzerland), using 96-well, half volume microtitre plates
(Costar, Cambridge, MA, USA; Cat No 3690). Stock solutions of test substance
in DMSO (72 pL), 0.1 - 1 mmol/L, are diluted serially 1:3 (24 + 48 pL) with

DMSO to obtain ten different concentrations, which are analysed as samples in the

assay. 2 pL of test ample is diluted with 124 pL assay buffer, 12 pL of
chromogenic substrate solution (S-2366, Chromogenix, Moélndal, Sweden) in
assay buffer and finally 12 pL of a-thrombin solution (Human a-thrombin, Sigma
Chemical Co. or Hematologic Technologies) in assay buffer, are added, and the
samples mixed. The final assay concentrations are: test substance
0.00068 - 133 pmol/L, S-2366 0.30 mmol/L, a-thrombin 0.020 NIHU/mL. The
linear absorbance increment during 40 minutes incubation at 37°C is used for
calculation of percentage inhibition for the test samples, as compared to blanks
without inhibitor. The ICsg-robotic value, corresponding to the inhibitor
concentration which causes 50% inhibition of the thrombin activity, is calculated

from a log concentration vs. % inhibition curve.
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in a Plato 3300 robotic mcroplate processor (Rosys
AG CH 8634 Honbrechti kon, Swtzerland), using

woOa@emwaBsz23hal f volume mcrotitre plates (CostaPCT/SE2006/000709

Canbridge, MA, USA; Cat No 3690). Stock sol utions of
test substance in DMSO (72 nmL), 0.1 - 1 nmol/L, are
diluted serially 1:3 (24 + 48 nL) with DMSO to obtain
ten different concentrations, which are anal ysed as
sanples in the assay. 2 nL of test sanple is diluted
WestiC 124 mL assay buffer, 12 nL of chronogenic
g%ostrate sol ution (S 2366 Chrormgem X, l\/bII ndal ,

K‘-Td@t’éﬁﬁﬂhﬁox%oc{ré”iﬁa‘ae u@iﬂ% o | eg%ﬁgpﬁﬂgﬁaé lg%ﬁgé:gp n%ogp%d at

or Hematol ogic Te in assay
Addedn adrabas Meo semrifugsl ma&@r (Rdvhef Bmel, SgsRyland). Residual

concentr.ations .ar t est substance 0.00068 - 133
TRt actiit 48R o0 uBaionel hamang-thyprhis Wit vadeusnorietions

0
O a5 QY O0REL OB Aol BB, o
wersiegst asghe cheingirt opivalf absofbarcet 2405 8P| €s, as

conpared to bl anks wi thout inhibitor. The |1 C50-robotic
val ue, corresponding to the inhibitor concentration

bt QOmpatisE SolafAsi 100 YILL irbm iy T urtd 'R fB‘QhHe @&&tbﬁﬂin%yBSA

s calculated froma | og concent ration
1%{1&3. 31 pixed; with 200 uL ofdemeama-thrombin (ﬁlglnheChemlcal Co) in
y uman Thr
%égéydg%fgérr n 2 {0 g%ﬁsfgc u,sl]Oﬂlg sge%ﬁ.ﬂ‘gdggaépﬁs&ed with NaCl)

wnbmEhing RS A€ hod,), pet ﬁlmly@d adlsadiples QA tee CBBASBRY. 0A 60 uL
ser (Roche, Basel, Swi tzerland).

IR 2 R of ogeripaghed faciagatly of tsohsiin'S-2238
(ChidthegEALNAY BSLYB | %eﬁ?]t}ihzr?sgay gnlif'ffe? NhClhe aB% rbance change

corrpound I's deterni’ned at eren
@bfeiantis ampuitnged. anthe dinak asnceattationst e Se2E88gerel 16, 24 and

Do R S hRS P28 P oal i ne. bontai ning BOA
t
10 g/L) are mxed with 200 nL ofsahluﬂgncgnt ﬁ:rglrrg?n

’élhil gma Chemical Co) in assay buffer (0.05 nol/L
| §eadyl styypl 1gaction irgtniis used engirstrOct1Bixa jplsis,eik. Widdtams of

im%atgr concentration vs. 1/(?A/min). For reversible, competitive inhibitors, the

data points for the different substrate concentrations typically form straight lines

which intercept at x = -K;.

Test D
Determination of Activated Partial Thromboplastin Time (APTT)

APTT is determined in pooled normal human citrated plasma with the reagent
PTT Automated 5 manufactured by Stago. The inhibitors are added to the plasma
(10 pL inhibitor solution to 90 pL plasma) and incubated with the APTT reagent
for 3 minutes followed by the addition of 100 pL of calcium chloride solution
(0.025 M) and APTT is determined by use of the coagulation analyser KC10
(Amelung) according to the instructions of the reagent producer.
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I ni les in
contai ning BSA (10 g/L), and analysed as sanp
t he CobasgBi 0. A 60 nL sanple, together with 20 nL of

woRbmr1353283 added to 320 nL of the substrate S-B2B8E2006/000709

. . q
Chronmogeni x AB, Mil ndal, Sweden) in assay buffer, an
t(he absgr bance change (?A/mn) is nonitored. The fi nal
concentrations of S-2238 ar¥0 16, 24 and 50 mmol /L and
of thrombin 0.125 NIH U/ nL. The steady state reaction

te is used to construct Dixon plots, i.e. diagrams
@?e FlqHingi tirae iscoymiassrdr ast dboolutesvalues ((?e%bigals));s t“%qxragi ﬂrﬁ ratio of
' . etijtl i nhjihitors, the data
B R B AL LD b B ik i@ T Ayt
om (sdgai §10) bionghomdl @Baindi! icC Bhedtration ofipmilfs! B
Det erm nati on_of Activated Partial Thronboplastin Ti
?%@We&w i Aitedlet@rsigrpeidali dogserebmuisncrumeds BeodBding to the
&ubfigt ed plasma with the reagent PTT Automated 5
manuf actured by Stago. The inhibitors are added to the
plasma (10 nl inhibitgkE=sphpticygto 90 nmL plasme) and
' bated with the APTT reagent for 3 mnutes followed
‘t%%%r?; FFFRYB Fange, 100l M= dppeaf @ﬁlﬂ@ﬁ%rﬁSp?nSd euse] aid 0y,
i ' use .o t,@ie .
time.

Congal oty one AL B FIRE e SorttRCaR % splqgions

A PFqcqRsesl ois a HC tusingr thagwiitvaps pehgsn. waitcvgﬁsfld\gr?, %éstﬁ?g
a

[ ed. bsol.ut g .val ues (seconds) '
BB CE: A 5 OnAlE riftort dr (APrRD) SebwaRT Fobin
Lepthbrbanbiwvblrtyeerial 661dge)of SER@CE, Aloh@bn, (@) 0s (range 1-0)
are plotted against the concentration of inhibitor

(log transfornmed) and fitted to si ?Lml dal tion

SPTITE PG JC S ing 40 e

I?/% | + xissocgo) s]d %/\th{%e?&%g@a?ffﬁ? i ?éjmbéﬁ’éégul?“néan E?gs@a that
deytprbthofAdtivated Parial Fapaiteplastiti Thae.and | C50 = the
concentration of inhibitor that doubles the clotting
time. The cal cul ations are processed on a PC using the

Teafit ware program GraFit Version 3, setting

Determination of Plasma Clearance and Oral Bioavailability in Rat

Plasma clearance and oral bioavailability are estimated in female Sprague Dawley
rats. The compound is dissolved in water or another appropriate vehicle. For
determination of plasma clearance the compound is administered as a
subcutaneous (sc) or an intravenous (iv) bolus injection at a dose of 1-4 pumol/kg.
Blood samples are collected at frequent intervals up to 24 hours after drug
administration. For bioavailability estimates, the compound is administered orally
at 10 pmol/kg via gavage and blood samples are collected frequently up to
24 hours after dosing. The blood samples are collected in heparinized tubes and
centrifuged within 30 minutes, in order to separate the plasma from the blood
cells. The plasma is transferred to plastic vials with screw caps and stored at -20°C
until analysis. Prior to the analysis, the plasma is thawed and 50 pL of plasma
samples are precipitated with 150 uL of cold acetonitrile. The samples are
centrifuged for 20 minutes at 4000 pm. 75 pL of the supematant is diluted with

75 pL of 0.2% formic acid. 10 pL volumes of the resulting solutions are analysed
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equation equal to: Start at 0, define end =1
(Erithacus Software, Robin Leatherbarrow, |Inperial

w@abdorngss28f Sci ence, London, UK). | C50APTT is #®eriSEame6/000709

as the concentration of inhibitor in human plasma that
doubl ed the Activated Partial Thronboplastin Tine.

Test E Determnation of PlaSha O earance and O al

Bi oavailability in Rat Plasma cl earance and or al

bi oavailability are estimated in femal e Sprague Daw ey

bRULEC-MIRIC MO RendchtrafiGB A tB@nibin Wailifor fe ARQNBEd using
appropriate vehicle. For determ nation of plasna

slepgardnevene S8npumgcokindignicaliculedensd agss prformed with the
BB RRRU EoRl PR RN DAl LB, Cupe

tHA)eor et aduitalesiuproprannt esreal wndep the pPdnhaochedtidtidh-time
bi oavai | abi | i t,&ébesti mat es,

; m ¢ fre
Dintssrioths ssomais Uﬁg’%tr 8¢ deg/lpear Fyperoidab ripgnd Ryiranolated
aEdRe AR, PILARE FARRI:E Scéirﬁf etﬁg lk%@g&ﬁﬂ ib FH%H Wbl Bs

to 24 hours after dosin sanples are

col | ected i n hepdrDose(edsc)M3ES(dpd). centri fuged within
nm nut es... i n. . orde eparate the plasma fromthe

%8%81&?&gleolay%l.albﬁ'ﬁ%lquaifgi?geqsass transferred to plastic

vials with screp=a@pg AAnc(psyPo&PpAt - 20C unti |l

anal ysis. Prior to the analysis, the plasnma is thawed

Blagma glagrange ipfeparied anmb/mi/leg andoerat bisavaitabilitwis pertsigage
p% of cold acetonitrile. The sanples are centrifuged
o% 20 mnutes at 4000 rpm 75 nL of the supernatant
is diluted with 75 nL of 0.2% formc acid. 10 nL
ol s of the resulting solutions are anal ysedby
/ M5 and the concentrations of thrombin inhibitor

BeRrilfh8sNbNGdiMs @%ﬁl‘;@d}gﬁﬁ&) BUNES. Al -

pharmacoki netic calculrations are perfornmed with the
Eoiepunisrospmes ragen pAéperieh | fionT MpraguesBawles| ratsPhad shughen liver
SRR s SRS, ) BB S B0 o s
PSS SRR ORI 30} ISR g
Phosphate brerrad pEle7.¢.0n thepresdnee obHthp cofadtor NAREH (1.0 mmol/L).
?ﬁé %iﬁlélngéjncggtration of compound is 1.0 pmol/L. Samples are taken for
analysis at 5 time points, 0, 7, 15, 20 and 30 minutes after the start of the
incubation. The enzymatic activity in the collected sample is immediately stopped
by adding an equal volume of acetonitrile containing 0.8% formic acid. The
concentration of compound remaining in each of the collected samples is
determined by means of LC-MS/MS. The elimination rate constant (k) of the
thrombin inhibitor is calculated as the slope of the plot of In[Thrombin inhibitor]
against incubation time (minutes). The elimination rate constant is then used to
calculate the half-life (Ty) of the thrombin inhibitor, which is subsequently used
to calculate the intrinsic clearance (CLint) of the thrombin inhibitor in liver

microsomes as:

(In2 x incubation volume)

CLint (in pL/min/mg) = - -
(T2 x protein concentrat ion)
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wohewriasmee i s reported as nmL/mn/kg and ora

CL=Dose(iv/sc)/AUC(iv/sc). The oral bioavailability is
calculated as F CL x AUC(ro)/ Dose(po). Plasna

bi oavail ability as percentage f% . Test F

Determ nation of in vitro (Liver Mcrosone) Stability
Li ver m crosones are prepargd from Sprague-Dawl ey rats
and human |iver sanples according to internal SOPs.
The conpounds are incubated at 37C at a total
FLgipsone protein concentration of 0.5 ng/nmL in a 0.1
nmol /L potassi um phosphate buffer at pH 7.4, in the
Nﬁe@sn"ﬂarombotihMQd@f actor, NADPH (1.0 nmol /L). The

al concent.r an
T T Ay AT T O
é&estﬁ@tls%ﬂ@na Qhé@lfdd)i&‘é iabb&fedt e patal bedlfisibden the caval vein,
i ncubati on. The enzymatic activity in the collected

saudpl &0 ithe jofnisidnar-udiy, ist dpipoer bRithadi gharg aaenndqgihgl vein and a
}]Qﬂjmﬁﬁew?l chd§ ﬁ{aﬁ Qé&lf)\lféde £ ﬁﬁ&ﬂ%@ﬂ)ep goa%eg %ﬁhcﬁer@gals ﬁ)‘ﬂc?d OH the

ne concentra renal

ek sftlfracé AR E BistaP p 9%?&15@ | wmrreﬁt@atsafontef; VBB with
The I'mnation rate constant k) of the thronb

isaitm‘re tand closed Shtheiend étheaspetipent] thpeat of sactificqsl, dte c@t/al vein

o s hRlks PO we ORIty ) s

to calculate the half- life (Tj/2) of the thronbin

i nhibitor, which is subsequently used to cal culate the
Examplesi ¢ cl earance (CLint) of the thronbin inhibitor
in liver mcrosones as: ,t . t ., 0n2 x

i ncubation volunme) CLmt (in nL/ntn/ng) = (Ti/2 x
fiendrel Pxpeoneatdl Pedcedwrny Test G

High resolution mass spectra were recorded on a Micromass LCT mass

spectrometer equipped with an electrospray interface (LC-HRMS). 'H NMR
measurements were performed on Varian UNITY plus 400, 500 and 600
spectrometers, operating at 'H frequencies of 400, 500 and 600 MHz respectively.
Chemical shifts are given in ppm with the solvent as internal standard. Flash
chromatography separations were performed using Merck Silica gel 60 (0.063-
0.200 mm). The compounds named below were named using ACD/name version
8.05/ 13 April 2004 available from Advanced Chemistry Development Inc.,
Canada.

Preparation of Intermediates

Preparation 1
(1- Amino-4-methyl-2-0x0-1,2.5.6-tetrahydropyridin-3-yDacetic acid ethyl ester

. (a) 4-Methylpiperidine-1-carboxylic acid ferz-butyl ester

4-Methylpiperidine (5.0 g, 50 mmol) and dizers-butyl dicarbonate (13 g,
60 mmol) were dissolved in DCM (50 mL). TEA (7.65 mL, 1.1 mol equiv.) was

PCT/SE2006/000709
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Venous Thronbosis Mddel The thronbogenic stinmuli are
vessel damage and bl ood flow stasis. Rats are

wanewstiesi sed and the abdonen is opened. A paPCTaE2006/000709

occlusion on the caval vein, caudal to the |eft

ki dney-vein, is obtained with a snare around the vein
and a cannula, which is thgs renoved. A filter-paper
soaked with FeCh is placed on the external surface of
the distal part of the caval vein. The abdonen is

d&léd S Wt Qa(cﬁglll lrrﬂ%u?enQIaSC Lg% e?d 3§5thﬁte 38380 TH S Ivent was

experil nent IS SacCri e caval vein is

r&XbVdPRAL Riduo tahe theh faithy wﬁaﬁsmﬂe@ At ¢Hrsmupraphy gRiO ,,
determined. Exanpl es General Experinental Procedures

hegapg) toezive @l@lsb‘?rt‘ﬁlﬁ%m%'&ﬂt (/2Nbr'é”Decor ded on a

SR T T RO g SO PR 2 g o
v@r_elner(ﬁmpsmi,@ Sﬂﬁ(lﬂ(aﬂ)ﬁm%JHhTQprl us 400, 500 and 600

spectroneters, operating at 1H frequencies of 400, 500
and 600 MHz respectively. Chemcal shifts are given in

@Mtﬂﬁ—f—%@&?\‘lﬁféﬁl-eérbbﬂlﬁra?!ﬁiteﬁlﬁﬁﬁ%ﬁﬂr Fl ash
I ons pertor med using Merck

4SMlethyhpipetidiae- 1(-Carbé3lic @cidoermimty] ke (¢ dngcuh demela e step
ow were ACD/ [ 05/ 13 il
DBV IR BT B R Esae ] B 20 AR i i oh of
rliﬂﬁ&numcaﬁa@ 0.05% ep a3t n@wblPhind @é@mephr@ﬁ@te (Erse BAD Btni6])
didsolxad o whatere@h§ mID- oXke reaption was stivreth yigospyhyi wider airyfor
lkalwe#% (\Th%cfagergé@ﬂe a&ﬁé (aﬁe\l the a%ueogs Phase was extracted with

yrpip car oxylic butyl ester
efiryVeicbiitepi MaE icdimbénedSorgardic ei&adftmwlfére aimad Cﬂmﬂeﬁllterbdmhzrbugh

TR ey
ﬁ-@%ﬁ@”o Bt §5%) Was usliiwifkdt AlrthdrfuiRbtich hours. The

'H NMR (400 Mz, CDCE) § 102 (&, 3H), 143 — 1.57 (m, 1H), 1.53 (s, 9D,

1.90 — 2.03 (m, 2H), 2.04 — 2.30 (m, 1H), 2.56 — 2.62 (m, 1H), 3.46 — 3.53 (m,

1H), 3.78 — 3.82 (m, 1H) ‘

m

(c) 3-Ethoxycarbonylmethyl-4- methyl-2-oxopiperidine-1-carboxylic acid fert-

butyl ester
Lithium bis(trimethylsilyl)amide (2.1 mL, 1 M in THF, 2.1 mmol) was added

slowly to a solution of 4-methyl-2-oxopiperidine-1-carboxylic acid fer?-butyl ester
(0.40 g, 1.87 mmol; see step (b) above) in THF (7 mL) at -78°C. The solution was
stirred for 40 minutes. Ethyl bromoacetate (0.31 mL, 2.8 mmol, 1.5 mol equiv.)
was added at -78°C and the reaction mixture was warmed to -20°C over a period
of 2 hours. The reaction was quenched by addition of ammonium chloride (sat.,
10 mL). The mixture was diluted with ethyl acetate (30 mL) and the layers were
separated. The aqueous phase was extracted with ethyl acetate (3 x 25 mL). The

combined organic layers were dried (N2;SQs), filtered and concentrated under
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removed in vacuo and the residue was purified by flash
chromat ography (Si O 2, hexane) to give the sub-title

woaopaasmds (7. 29 g, 73% . 1H NWR (400 MHz5 CIK»PdTGEamwmmww

(d, 3H, 0.86 - 1.00 (m ZFD 1.33 (s, 9H), 1.13 -

1.49 (m 3H), 2.55 (m 2H), 93 (m 2H) (b)

4- Met hyl - 2- oxopi peri di ne- | -é‘hrboxyl ic acid tert-bttiyl
ester 4-Met hyI pi peridi ne-l-carboxylic acid tert-buty\
ester (1.1 g, 5.5 nmol; see step (a) above) was

cﬁdgs@ﬂ pregsuira) é’tuhﬁbatmebﬁtﬂaslf Zﬁkoﬂiabogﬁdpﬁy V(lafo Added 209, athyl

f th i de 020 nmmol ) and
SIS Befr ey T st o ecznxpowowg.gség%oeaap owelessioil.
i1 I
S?rmf G e CIRChE0 208 0| LIEE HRPasest L g . 1.1
&g lH(),uls7f|bhalsSé3 (/m,SZIé)thrZR:{-QCBMnh hiFey, Rysio (aaeuq) @.69 1R, 1H),
6d e \(Z&Ied and filtered

?%?bdyﬁ ]g@e%SY éﬁ#ﬁ &#$Eﬁ53 Henoved in vacuo
and the residue (the sub-title conmpound - 0.98 g, 83%
vvas used W t hout further purification. 1H NMR (400

12 - Ethoxicanborylme imetBi -dihjzdlbYZHmvriHhi)aﬁ).l. 53

2 2.04 - 2.30 (m |
3 H?; cifi g2t er(3m46 -H)s 53 (m IH, 3.78 - 3.82

nﬂnuml-l)ls((tﬁmethylsﬂyl)amme 3.1 mL, 1 M in THF, 3.1 mmol _was added
onvhnet hy| - 4- net hYl - 2- oxopi per i

Sio‘g'té{h g‘i)@;% tigg of @e?thwynboexlfr@ﬁhyiﬂtmﬁgnu _oxo-piperidine-1-
ér%rkr%()l(’{;,hb @f@iﬁhbébibtlltyl %s\?ﬁ?' te]g(é % 6,1 M 'SBep &_I E above]) in THF

was ad dn of
@6 ety bt 2—7&‘3(6)p| PR dbllilﬁorl W@ﬁrdﬁ@é& | ¥ 901 thifnRés -t Yﬂen
Q.40 ¢ 87 mmol ; see step (b) above) in THF (7

H%E%lﬁré@émbm @@mth@ 808U #ORMARSINSTH r(édxgbmlé)lowas added at
. , nmo

B oo sE4cEh oML RIDBAE B 6P i i, g hen

WiREIeMRIOTEZ0A® ov80E PMEId BfPEIidRLk % ﬁl:‘ﬁe% n} fiddition, of

reacti on was quenched by addition nnDn u
apgpenium) chleride (sFhebthindt)ur Bhenasxtdiel the dilwded Rviet Bkl acetate

(36 %f'}t 514 &19 l% %/rf]ﬂde ge%grateady efl‘ﬁe \évc%e%us phase was extracted with
ethyl acetate (3 X 25 mL). The combined organic layers were dried (N2;SO,),
filtered and concentrated under reduced pressure.

The residue was dissolved in DCM (10 mL) and cooled to 0°C. Hydrogen
peroxide (30%, 10 mL) was added and the pH was adjusted to ~7 with pyridine.
The reaction mixture was allowed to warm to room temperature. The reaction
mixture was quenched after 10 minutes at (°C with ammonium chloride (sat.,
60 mL) and the mixture was extracted with DCM (50 mL). The organic phase
was washed with brine, dried and the solvent was removed in vacuo. Purification
and separation by flash chromatography (SiO,, 20 - 60% ethyl acetate/hexane)
gave the endocyclic compound (the sub-title compound - 0.387 g, 69%) and the
exocyclic compound as colourless oils.

The endocyclic compound was used in the next step.

Endocyclic compound:
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separated. The aqueous phase was extracted with ethyl
acetate (3 x 25 nL). The conbi ned organic | ayers were

wdanomo3§3Ea2SO4), filtered and concentrated undecTsnedoo709

pressure. Purification by flash chromatography (Si O,
10 - 20% ethyl acetate in hexane) gave the sub-title
conpound (0.387 g, 69% as &5 colourless oil. 1H NWR
(400 MHz, CDCA3) d 0.95 (d, 3H) 1.15 (t, 3H), 1.33 -
1.47 (m |H), 1.41 (s, 9H), 1.79 - 1.93 (m 2H), 2.29
;H%g&? r%@mMHﬂ cﬁc@% (Qﬂjgt k), 1%@991(1}101 93'@31%325% (, 2H),
SAEt(bmleaﬂoé)hw 2@ Myl (45 mﬂ; hyI 6 oxo 3 6- di hydr o- 2
-pyridine- 1- carboxylic acid tert-butyl ester Lithium
bis(trinethylsilyl)amde (3.1 nL, 1 Min THF, 3.1

Q;B)@ -Matg-2agged s ,@Y@tﬁéh%&oﬁ%&il 1J-3tlr\'2 PR acid ethgl ester
oxycar bony -Z2-0Xo-prpéridine-lcarb

&% (@ 1asild 04- Meﬂttme Sq¥ED W@s wided 0. & sﬂhmon QéeS-sthepy-

o RRGURLLL Tp Lo 60 BlelaRbara B2l TRk OB, BB -

bty Beste, (0024 fnm034 infindlHeed fepx (@ mg)ze)/»ﬂﬁmxme{d bl) anBthe
OC. .The reactiaon mxture was stirred at _-78C for 90

FrPrtiRne as Aok 401 fdWulapiniaem mpsrtIsy e Fhe THéy Wt respoved
il Tedifls BICREQRIORYRAR) W BeflenBRER 20 IS dp e e sub-

aide camporsD (debjoteutel hinnd) ayhich wey asclepathat gkt stpewithout

eous. phase was extracted with ethyl acetate (3 x 25
ﬁ%; C0%bi ned organic layers were dried (Na2SO4),
filtered and concentrated under reduced pressure. The
reS|due was dlssolved |n DCM (10 m.) and cooled to

( ' ey : Gropizdidineds viatsed acidathtyhe
%gvvas adj ust ed to ~7 with pyrl di ne. The reaction

ture was allowed to warmto roomtenperature. The
TeagiblL @k doimfouh® “M@§re@d1%ﬂ(ff&dth@fcbﬁ%oﬂa§& & S @F alstve B Gne
wi t h anmoni um chl ori de (sat ) and the m xture
Qbatse &llovarg B wetheddOM (50 nmL). The organi ¢ phase was
washed with brine, dried and the solvent was renoved
in vacuo. Purification
Method A

tert-Butyl nitrite (0.015 mL, 0.13 mmol, 1.5 mol equiv.) and pyridine (0.020 mL,

0.25 mmol, 3 mol equiv.) were added to the solution of the crude amine (from step
(e) above) in dry diethyl ether (1 mL). The reaction mixture was heated to reflux
for 16 hours. An additional aliquot of fert-butyl nitrite (0.010 mL, 0.084 mmol,
1 mol equiv.) was added and reflux was continued for 16 hours. The solvent was
removed under reduced pressure and purification by flash chromatography (SiO,,
50% ethyl acetate in hexane) gave the sub-title compound (0.0174 g, 91%) as a

yellow oil.

Method B

The crude amine (738 mg, 3.74 mmol; from step () above) was dissolved in water
(7 mL) and dimethoxyethane (3.5 mL). Hydrochloric acid (0.7 mL, conc.) was
added and the mixture was cooled to 0°C. Sodium nitrite (309 mg, 4.49 mmol)
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and separation by flash chromatography (SiO, 20 - 60%
et hyl acet ate/ hexane) gave the endocyclic conpound

woORbm/1ssda3titl e conpound - 0.387 g, 69% and tRET/SE2006/000709

exocyclic conpound as colourless oils. The endocyclic

conpound was used in the next step. Endocyclic

conpound: 1 NWMR (400 MHz, CD6%3) d 1.24 (t, 3H), 1.52

(s, 9H), 1.93 (s, 3H), 2.41 (t, 2H), 3.40 (br s 2H),

3.81 (t, 2H), 4.12 (g, 2H) (e)

Gibsdiedchit] wateO XRS5 Ln2l. owhs b@dddalhmwdﬂjé% LY @€ febction

acid ethyl ester TFA (0.1 nm, 0.1 volune equiv.) was

BUYEER s astgeﬂduwh&ﬁt @radgaldy Hyaryeeg e nipometipmperature.  After
I Ig car

32T RIS PordoR of st B bl i B g e

@mt) siaxinmgez)'aﬂ afDnBﬁ‘McK fot 4fLimne. t Tiee reaatdr anixvBswas biﬁ@dad
The TFA was renoved

ef’c% aégt roomtgarrperature
© OFRALq, PRAsS Mo FEpt daPngh @i phese sppasetar. ( SThe

é%l%ht mvv)as t @vaﬁbl‘é@edt hgagubtddcte %‘359&%1 nghq( %ﬁﬂg&&ﬁﬁt 89 flash
am ne) was used in the hext step
ﬁmpnlh@graphy i(BiQathexane:¢thyl acetate 2.1) gave the sub-title compound
é c% I-mtrosoZoon 2,5, 6-tetrahydropyridin-3-

Fa trc”acid et hyl ester The sub-title conpound was
mm 406 MHR, GIRCIHFPIY (W3 E asmv
t he foI | owi ng two Braret hodmcI I\/thﬁ%sg(@AimEiz %}W?tgg%s Qh)
389 @t 8Hpy4-20(q1 2ol , 1.5 nol equiv.) and pyri di ne
(0.020 nm., 0.25 mmol, 3 nol equiv.) were added to the
solution of the crude amne (fromstep (e) above) in
@) Y1-dineihbyil methie? - okd- 10d.3 . 6-tdighvideas HURE -§1) ¥t AciiRhyl
heated to reflux for 16 hours. An additional ali quot
gder _putyl nitrite (0.010 nl, 0.084 mml, 1 nol

[ e fal f r
A ool R BEECOR R MinbE 3 il UitEy £ QAL aﬁéeﬁcgdé’s?léﬁgwfe -
amnthyp bmittésoed-bxm 113y5, 6tetsdhy dloppuidin- Ggylehtic ( 9tid , ethyl ester

(0.016 g, 0.071 mmol; see step (f) above) in a mixture of methanol and acetic acid

(2 mL, 1:1) at 0°C. The ice bath was removed and after approximately 5 to 10
minutes the yellow colour had disappeared. The reaction mixture was filtered
through Celite® and the filter cake was washed with methanol (3 x 5 mL). The
solvent was removed under reduced pressure and the excess acetic acid was
removed azeotropically with benzene (3 x 5 mL) to give the title compound,
which was used without further purification.

"H NMR (500 MHz, CDCE): d 4.49 (broad s, 1.4H), 4.17 (q, 2H), 3.60 (t, 2H),
3.43 (s, 2H), 2.51 (t, 2H), 1.92 (s, 3H), 1.29 (t, 3H).

Preparation 2
Ethyl {1-[(2.,2-difluoro-2-pyridin-2-vlethyl)amino]-4-methyl-2-oxo0-1,2.5.6-tetra-

hydropvridin-3-vllacetate

2,2-Difluoro-2-pyridin-2-ylethyl trifluoromethanesulfonate (1.235 g, 4.24 mmol;
prepared according to the method described in Organic Process & Development,
2004, 8 (2), 192-200),
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50% et hyl acetate in hexane) gave the sub-title
conpound (0.0174 g, 91% as a yellow oil. Method B The

wonodassamne (738 ng, 3.74 mol; from step (e)PabSEEN6/000709

was di ssolved in water (7 nL) and di net hoxyet hane (3.5
m.). Hydrochloric acid (0.7 nL, cone.) was added and
the m xture was cooled to 08 Sodiumnitrite (309 ny,
4.49 mol )di ssolved in water (3.5 nL) was added in
portions of 600 nL, and the reaction m xture was

{-bhirR04- Wity 0- Soarlp 3l d-detrdRHb G i 3 [ AR CATREER anrst‘%r

fter 2.5 hours, another portion of sodiumnitri

P g of 6RG 1femnty niaterid, 4iedsmandeahdeh6rdgtar r-butwbclmhylpyndme
' 45 T
CENARIE SR el R T AR R Eat5 B Beson

bfixaHoRashdaltase teepRiAiae ovdl @it $20°C) Tor YBHire bafoes @&@gﬂ
under reduced pressure and purification by f1ash

epncsHEdted prden yeduspdpressyis SPisifisetion usa%&ﬂ&ihe:hzom togran

S BY 0D FOBYOACL B35 s & g)%@yf@% 4 OM;&

3.59 (s, 2H), 389(t 2H) , 420(q, 2H) ¢

E-Am’ no-é-nethy!-z-oxo-l, 2,5,6- _
opyridin-3-yl)acetic acid ethyl ester Zinc

poyaer. DifthdPd4- &nc@n 211 500Pamifo PRIm GBI N edo-12S Aggigd to

a solution of (4-
hedropyridingivlkapstic &idxo- | , 2, 5, 6-t et rahydr opyri di n- 3-yl)

B9 SLT6L A SO0 A S 2 e R 55 e
HiLdrollyﬂdln-atyI%etaTéW@ BSE ghatds wasolf eSDPRsharafich af ta@c;ve) was
apprOX| mat emi to 10 minutes the yel | ow col our

Tofer td JBisten ofidEand %tgr f QR (28 mlh PSagth
g v L] oty g SR
preaight. e The deactien emmm edricenttatedl andr 8 fbwrmﬂl&idxes of water
?vlze{eqo%{dgg:,'%g H%tevfn was ac‘iec{] fz ee(i1 t% ~( 3HX4 WltgLZ) MI IQICIg de then extracted

(4x) with diethylether/DCM (1:2). The organic phase was evaporated to give
0.696 g, (86%) of the title compound.

Preparation 4
tert-Butyl ({6-[(tert-butoxycarbonyl)amino]-2.4-dimethyl- 1-oxidopyridin-3-v1} -

methyl)carbamate
A solution of mCPBA (2.71 g, 11.0 mmol) in DCM (15mL) was prepared and

cooled to 0°C. To this cooled solution was added slowly a solution of tert-butyl
({6-[(terz‘-butoxycarbonyl)amino]-2,4-dimethy1pyridin—3-y1}methyl)carbémate

(3.514 g, 10.0 mmol; obtainable as described in WO 97/01338) in DCM (15 mL).
The reaction mixture was allowed to reach rt overnight and DCM was added for
dilution. The solution was washed with NaHCO3 (3x) and the organic phase was

dried and evaporated to give 3.696 g (97%) of the title compound.
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whi ch was used wi thout further purification. 1H NWMR
(500 MHz, CDCi): d 4.49 (broad s, 1.4H), 4.17 (g, 2H),

w0 260/16%3232H) , 3.43 (s, 2H), 2.51 (t, 2H), 1.9BC{SE2006/000709

3H), 1.29 (t, 3H). Preparation 2 Ethyl

{1-rr2,2-difluoro-2-pyridin-2-yl et hyDam nol - 4- net hyl -

-oxo- 1,2,5, 6-tetrahydropyr?din- 3-yl lacetate

2,2-Difluoro-2-pyridin-2-ylethyl

rrifluoronethanesul fonate (1.235 g, 4.24 mol; _

PrepgatiedS according to the met hod described in Organic
. 32004 8 (2),

\ =2 < = A[ ferd - Rigexyca v Fnine et yr
indih {n);& }degh géeqatgt hyI ester 1.50 g of 60% pur| ty
materi a 6-di - e;

ztetlbﬁuty] 4{G¥E(tdir§fbp1gbxy@lrbmly()imﬁﬁﬂ-294 -dimétbylretiflopyeiden-3-y1} -

h (17, m.).. Th tion
APl halil D Bt ace Fisaatationviabqa was doeived in
doetic 2thydlife (4UEfP) Andd Kahded g,n«;‘@@t fo?@?ﬁ §hd ?Jacﬁ(ﬁ{jﬁf)&&e was

pressure. Purification u3|n  ash ronmat ogra

‘(ql?é?ftt@ﬁ’éi/ Edepeedupgl n@m&tremss)ol‘@d\na BxO858ndy tl(eﬁ?s%me(mirated

S 5ty GRPRRL Ruaik RS N5 lng clifestytered. inempeing. g
dissolyed. if. diyt MTeCNh(B:ﬂ’ ﬁm)raﬂdu ﬁ}eaté’d WlﬁlaWJ(ﬁetﬁ?&tﬁ Eh&}ﬁm ne
pyridin | et hyl ) am no

& % 0% SFEZJL Zlf’d5|25f %ﬂg’rl)? ad SkFRpd by for é fin Evap«yna}mla etepéuc@d pressure
dale B5&nfl.solkd 4@51(!'{160'17\/h1fcﬁ e\%hsp AR5 BRw e%ab%ﬁlgrleéhe\xa@gr 10%

di ssolved in mxture o
GISIEINT mtgaoi‘c pha]se Mvassotlmtoughlyl wagkedde twith 31 8% TRERD, (8%),

I t d at_ rt overnight.
1&%‘?@8 357?) SO %ﬁc {é‘?r’f{cg%ﬁaz%d Afderareduggd pressure.
Pirdfichtidrt n€hg @Tas%hﬂna‘f@%ﬁa@dl\fﬁ}_%ang/ﬂﬁ) 6. 6WASEIOAC) gave

acidified to ~pH4 w and len extracte
1B g @70 O@T@tﬁ%mww (1:2). The organic phase
was evaporated to give 0.696 g, (86% of the title
conpound.

Preparation 6
[6- Amino-3-(aminomethy])-4-methylpyridin-2-yllmethanol

(a) tert-Butyl {[6-[( tert-butoxycarbonylaminol-2-(hydroxymethyl)-4-methyl-

pyridin-3-ylimethyl }carbamate
An aqueous solution of K»COj3 (1M, 9 mL., 9 mmol) was added to a solution of (6-
[(tert-butoxycarbonyl)amino]-3- {[(fert-butoxycarbonyl)aminomethyl} -4-methyl-

pyridin-2-yDmethyl acetate (1.851 g, 4.52 mmol; see Preparation 5 above) in
MeOH (30 mL) at rt. The reaction mixture was stirred for 1h at rt, after which
time the solvent was removed under reduced pressure and the residue was
dissolved in DCM and washed with brine. The organic phase was separated using
a phase separator and was then concentrated under reduced pressure to give 1.58 g

(95%) of the sub-title compound.
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Preparation 4 tert-Butyl (J6- Fr
- but oxycar bonyl ) am nol- 2, 4- cUnet hyl -

wa-2006i1dsgayr i di n-3-yl | - methvDcar bamat e A sol uPCoOSEZR06/000709

nNCPBA (2.71 g, 11.0 nmol) in DCM (15nmL) was prepared
and cooled to OC. To this cool ed solution was added
slowy a solution of r -but§® ({6-[(ter

- but oxycar bonyl ) am no] - 2, 4- di net hyl pyri di n- 3-yl } met hyl
)carbamate (3.514 g, 10.0 nmol; obtai nabl e as

deg6+Ahad-3- raﬂﬁ&)&zﬁm%&btﬂvnwa@h‘l $3BinanolThe reaction
m xture was allowed to reach rt overni ght and DCM was

hanesatmish R BAl (Fhaloonas pedeciesa abtien ok - -tuarcD5-
d

Rl BRI GO 5 I o AUA S0 -

cabproata d0OR06 pgr 509 ammél; (sééisfepf(a) above) in THF (25 mL) and the

-Butox car bonvDa 01 3-{rrte
mo\ﬁ% t mYeﬁlg;g]}lt 4The mixture was concentrated under
P@%ﬁlhé J)ﬂéys'ilkéjhﬂlf t%e)fés)id'fﬁ‘et\]aé@ w%%& Q&lﬁl &1@’&1 I Fﬁér}’ﬁtdﬁ 81 to give

but oxycar bonyl ) am noJ -
ﬂwd)yldd@bmddlsait af thk Yitle cnmpbr;dd)(@éaﬁlﬁeg"rﬁﬁ%)(s 676 g, 10.0
nmol ; see Preparation 4 above) was dissolved in acetic
anhydri de (40 nmL) and warned to 70C for 3 h. The
Pepatation 7m Xt ure was concentrated under reduced
Dr essur e, redl ssol ved |n Et0—| and then concentrat ed

t t
gsscﬁ n\’bf" LA fggt@g é&BﬁX}Y@I@ng‘ %ﬁﬁvlep% g%%g%o Yhiino
(ntth91}44-rmgthy|1ﬁy1‘iﬁnﬂnylbr)1ethﬂd sdetate eqd0.898 r tg, f ax 242I hmol; see
atlo at, re r ure gave a.s SO
PEBREHE! anfhorolaeERATRR BRD o Falien Surel Ky Sinirtadthe
T d
ﬂva(a?/%dﬁ;?%)ﬁul_ré m%(sg:?)gﬁd&’\lga@@ aﬁﬁdé@’a%(g%gﬂ Oyﬁﬁéelﬁfe( \A&ffgl% being

rhdisselvedhiéh ¢ O d&cit méﬂéﬂ @mgentlraadm vederpedssdmpeessure gave the

oGP e X bl B §%%0n § (a7op o

the title conmpound. Preparation 6

Preparation 8

[6- Amino-3-(aminomethyl)-4-methylpyridin-2-yl|methyl benzoate

A solution of benzoyl chloride (0.026 g, 0.19 mmol) in DCM (1 mL) was added
dropwise to a solution of triethylamine (0.03 mL, 0.22 mmol) and zert-butyl {[6-

[(tert-butoxycarbonyl)amino]-2- (hydroxymethyl)-4-methylpyridin-3- yljmethyl} -
carbamate (0.068 g, 0.19 mmol; see Preparation 6(a) above) in DCM (4 mL). The
reaction mixture was stirred at rt for 2 days. The resulting solution was washed
twice with sulfuric acid (0.5 M) and then with saturated aqueous Na;CO;. The
organic layer was dried over Na,SOy, filtered and evaporated. The crude product
thereby obtained was dissolved in THF (5 mL). Concentrated aqueous HCl
(2 mL) was added to the resulting solution and the reaction mixture was stirred at
1t overnight before being concentrated under reduced pressure to provide a residue
that was washed with diethyl ether/EtOH (3:1). This yielded the hydrochloride
salt of the title compound (0.050 g, 79 %).
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F6- Am no- 3- (am nonet hyl ) - 4- et hyl pyri di n- 2-yl | met hanol
(a) fert-Butyl {\6- r(fer

weohouisasyxar bonyl ) ami nol- 2- (hvdr oxynet hyl ) - 4- mePayiSpu06/do0709

in- 3-ylinethyl }carbamate An aqueous sol uti on O K2CO
(IM 9 nL, 9 mmol) was added to a solution of (6- [(

- but oxycar bonyl ) ami no] - 3-{[ 6@ er

- but oxycar bonyl ) am no] net hyl } - 4-net hyl pyri di n-
2-yl)nmethyl acetate (1.851 g, 4.52 muol; see
Preppaakighioon 5 above) in MeOH (30 nL) at rt. The
reaction mxture was stirred for Ih at rt, after which

Efb t he solibnht!-sihd-2-erodauridybmethylatindd!- -predyddraxo-5,6-
?dfoB? ﬁﬁ%g eas dissolved in DCM and washed with
A aBSREL e

ani ¢ phase was separated using a phase
separator and was then concentrated under reduced

@émﬁre _E)gq %lyg §35<%rbalée%g2{g of the sub-title
flédo‘émrlefh %ﬂﬁﬁén m@geﬁ]!LHazi)o @m;?@hmxrm & % %”E@Eﬂ?&ﬂ% 2-

'Concentrat ed aqueous was a
mtlmxymnowfaldehyde 2091 g{ [16 58 mmol) in dry CHCL (15 mL). The

i RIS BHSERT AT, bR Lk i Sheasesig! vin sy M 2.5
BES. &ft@rpcoﬁééntﬁﬁ&y Qﬂe idhid L d&@éas@eﬁy@ﬂ% dgith E‘ME/%EbH

m xture was stirred at rt overni e mxX ure was

Tomrearrining adite soled weediswdedinasy M a:tﬁijm end KsCOu€1.89 g,

£ BERIE Ml ERYT YO0 O L stmel othesiged Sropwise

Qﬁ% theRfe@@end tna® hedted to reﬂux After 8 hours, the reaction mixture was
Ami ng- 3- (am nonet hyl ) - 4- met hyl pyri di n- 2-yI | net hyl

ccfpéqda{oeR,Z: dideredi ¢ @Jfap@@te{d( Pgrification using flash chromatography
(]%@jo:écar gﬁr‘% %I gﬂlgli-&fo?({)-pyndme 3-carbaldehyde.

uto
nmet hyl } - 4- mst hyl pyridin-2-yl)nethyl acetate (0.098 g,
l; ? in DCMTFA (4:1, 2
a! -2~ QXO=3- Py 325 d'.:.!' AnMEINY L0 0'56

%%%%E%%Qﬁ—.-ﬁ?@@’?%”ﬂg educed prossure before belng
Ac@ligion pf é@@ul—é—oga«periﬂhne %yzdbddd;ﬂydci de2klaks 1395 tweol) in
ﬂ%@}f té ImeL) nspoéjc{ég g) a suspel%'ion of @ -amino-4-methyl-2-0xo0-1,2,5,6-
tetrahydropyridin-3-yl)acetic acid ethyl ester (0.355 g, 1.674 mmol) in MeOH (4
mL). AcOH (0.4 mL) was added. The reaction was stirred for 30 minutes and then
a solution of sodium cyanoborohydride (0.438 g, 6.975 mmol) in MeOH/AcOH (5
ml./0.6 mL) was added. The reaction mixture was stirred overnight at RT. After

evaporation, the residue was dissolved in EtOAc/water. The organic phase was
washed with sat. NaHCOs, water and brine. The combined water phases were
extracted with EtOAc and the organic phase was washed with water and brine.
The combined organic phases were dried over MgSQy, filtered and evaporated to
give 0.393 g of crude material. Purification using flash chromatography (EtOAc)
gave 0.165 g (34 %) of the title compound.
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Preparation 8 \6-Am no- 3- (am nonet hyl
)-4-met hyl pyridin-2-yllnethyl benzoate A solution of

woenwaysz2ehl ori de (0.026 g, 0.19 mmwol) in DCM eC1/SERH06/000709

was added dropwi se to a solution of triethylam ne
(0.03 nm, 0.22 mmmol ) and tert-bntyl {[6- [( er
- but oxycar bonyl ) ani no] - 2- ( h§Xdr oxymet hyl ) - 4- et hyl pyr M
n-3-yl]nmethyl} - carbanate (0.068 g, 0.19 nmol; see
Preparation 6(a) above) in DCM (4 nlL). The reaction
1IenWas stirred at rt for 2 days. The resulting
iﬁl ufltohon. was vvashad twice with sulfuric acid (0.5 M
B PHEW AR CHPRAPEAY YR8 REgRaserd d1siggoprogedurere apzlgggtiscto the
Ry €durdascelbé® th PN . i e
b ?%rg{r\igi% gggg]?lgﬂx]lg gﬁgggﬁ‘gﬁngt\é %ﬁ’&g‘?{ieﬁ Lither

The crude product ssol've
qepEmeRiahy) avaiteie ontirom Btcparptienus, HElor (12, irlplasesf adetbgl-2-

.Jesul i sol ution and the reaction m xture was
éﬁ'éﬁddﬁ%?%ﬁbag%@“%rght bef ore bei ng concentrated
under reduced pressure to provide a residue that was

shed with diethyl ether/EtOH (3:1). This yielded the
&?@ dr %&‘I‘Wor i 24 EL- KAt ethyd - axee3-pytidd)recshyl aming | 40meH1- 2,0x3-S, 6-
§hv 8o Akl Qafthyl 2- [ 1- [(1-ethyl-2-0c0-3
- p});r [ ﬁdyl )1rret)ﬂ$ica%§no] -4- net hyl - 2- oxo- 5, 6-
di hydropyridin-3-yl]acetate (a)

Ghdut¥h ARy rehyEblupi Sovans brids Ol amine autd 2t o-

H6-stydcdRdRE 3-It]ad@itboxyni cot i nal dehyde (2.00 g, 14.58
mol ) in dry (15 nL). The solution was heated at

60C for 1 hour and then guenched with dry MeOH (2.5

oy TOL T 22 e o e s 2 ovo-5.6-
diloydropywiakin-didedted in dry DMVE (25 nl) and K CO (1.89

g, 13.70 mmmol) was added. Ethyl iodide (0.62 ni, 7.70
nmol ) was added dropw se while the reacti omwas heated

g Pt 5 A S rr b L RO n L Kt P s.6-
difeyidmepyfridérs B-yilacesamt ogr aphy

(e) Ethyl 2-[1—[(5-chloro-l,3-dimethyl—pyrazol—4-yl)methylamino]-4-methyl—2-
0x0-3,6-dihydropyridin-3-yl]acetate -

() Ethyl 2-[1-[[2,2-diﬂuoro-2-(6-methoxy—pyridin—2-yl)ethyl]amino]—4-methy1—2—
ox0-5,6-dihydropyridin-3-yl]acetate

Preparation 11
The following compounds were prepared using procedures analogous to the

procedure described in Preparation 3, employing the appropriate ester from
Preparation 9, 10 or 15 in place of ethyl {1-[(2,2-difluoro-2-pyridin-2-
ylethyl)amino]-4-methyl-2-oxo0-1,2,5 ,6-tetra-hydropyridin-3-yl }acetate.

(@) 2-[1-[(1-Ethyl-2-o0x0-3-pyridyl)methylamino]-4- methyl-2-0x0-5,6-
dihydropyridin-3-yl]acetic acid
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(Et OAc) gave 1.154 g (52 % of
| - et hyl - 2- oxo- pyri di ne- 3-car bal dehyde. (b) Ethyl

w@a-2006/18%323 et hyl - 2- oxo- 3- pyri dyl ) net hyl am nol- 4paeiskyios/B00709

- 0X0- 5, 6- di hydropyri di n-3-vHacetate A sol ution of

| - et hyl - 2- oxo- pyri di ne- 3- car bal dehyde (0.211 g, 1.395
mol) in MeOH (6 nL) was adited to a suspensi on of
(1-am no- 4- net hyl - 2- oxo-1, 2,5, 6-

t et rahydropyridin-3-yl)acetic acid ethyl ester (0.355
g, 1.674 mmol) in MeOH (4 nmL). AcOH (0.4 nL) was
added. The reaction was stirred for 30 m nutes and
hen a sol atfil gl -Ethyd delvxond-pyadydnostyigaiitiode- mothsBS-oge-5,6-
., 975 mml ), i.n MeOH.AcOH (5 nlL/0.6 nL) was added. The
&@X@Ppgﬁgﬁ%%ﬂﬁF@“W§¥ﬁétirred overni ght at RT. After
evaporation, the residue was dissolved in Et OAc/ wat er.

The organi ¢ phase was washed wi th sat. NaHCO3, water
@hd Brlilr¢l-Ettiyd Scudyp-Reekondiperidyilraeibylaménod- e methat 2-wdo-5,6-
hth Et OAC ,a he gani ¢ phase was washed with water
%&&prrﬁé%l"?’Tﬂgacé%cn%C%]ed organi ¢ phases were dried over

MySO4, filtered and evaporated to give 0.393 g of

crude material . Purificatiqn using f]ash ,

@r onat ogr gpMyM@E{YbA&fz‘E‘Q@"bml‘é?36‘4@3@3%3’1@?1“9]1%‘OXO‘5 ,6-
&iﬁl&!h% ?ﬁm'%' ?acgﬁ@m& ation 10 The foll ow ng conpounds
Wer e B epared” usi ng procedures anal ogous to the
procedure described in Preparation 9, enploying the

o Prabdr PSR ey Epyspok 4 by ey Ry oo e
gﬂ(‘f‘?ﬁ% %nii&ihf?seyl c6@¢ fad dehyde. (a) Ethyl

- et hyl - 4- oxo- 3- pyri dyl ) net hyl am no] - 4- net hyl - 2
- 0X0-5, 6- di hydropyridin-3-yl]acetate (b) Ethyl

R e e L SR L RS
ﬁ%?&ﬂop?ritﬂiﬂ—ﬁﬂﬁqd&:yﬁc adid[ (2-no f

I no- 3- pyri dyl ) nmet hyl am no] - 2- oxo- 5, 6-
di hydropyridi n-3-yl]acetate

©  2-[1-[[2,2-Difluoro-2-(6-oxo- 1 H-pyridin-2-yl)ethyl]amino]-4-methyl-2-oxo-

5,6-dihydropyridin-3-yljacetic acid

Preparation 12
1-Ethyl-5-fluoro-2-oxo-pyridine-3-carbaldehyde

(a) 5-Fluoro-2-oxo-pyridine-3-carbaldehyde

A flask containing 5-fluoro-2-methoxy-pyridine-3-carbaldehyde (1.551 g, 10.0
mmol) and pyridine hydrochloride (6.9 g, 60.0 mmol) was heated at 145°C for 10
minutes. The molten mixture was congealed when cooled. Water and EtOAc were
added and the pyridine hydrochloride was removed with the water-phase. The
water phase was then extracted with EtOAc (3x) and the combined organic phases
were dried over MgSQy. Evaporation gave 0.592 g (42 %) of 5-fluoro-2-oxo-
pyridine-3-carbaldehyde.
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(d) Ethyl _
2-[1-[(l-ethyl-3-nethyl -pyrazol -4-yl)net hyl am no] - 4- ne

wOhyle11251030- 5, 6- di hydropyri di n-3-yl ] acet at e (eLTREMYE/000709

2-[1 -[(5-chloro-

1, 3-di net hyl - pyrazoM yl ) met hyl am no] - 4- net hyl -

0x0- 5, 6-di hydropyri di n-3-yl§3acetate (f) Ethyl
2-[1-[[2,2-difluoro-2-(6-nethoxy-pyridin-2-yl)ethyl]am
i no] - 4- net hyl - 2- oxo-5, 6-di hydropyridin-3-yl]acetate
@) e pEthalt 5-9Robl2-bhe phalinew igh4@Rasnds were prepared
using rocedur es anal ogous to the procedure descri bed

i lglmoaﬂﬁ%@ddﬁ@ te hesokipipn p Pt Hueroek bxa-pynidine-
1 h
fl ?g@@}%@%gg,r%o oo dr@éﬁﬁ% @b 8Byl iodide (0.303 mL,
.78 timydl) aviis radfled! droptvingl wiziteothe tbacBioh wWaistiebted 16 YEIRp Wiied 8
acetate

1'2{{?5’ t (‘i}ea%%%’y‘fm%%&?ﬂ tp. Byr filistey mad Wﬁl%ﬂ’f‘i“ﬁ@] Punfﬁwlnmusmg
2 [ - (rﬁafto aﬂﬂﬁgﬁgﬂ)égé/g't@pééﬁl l? 1?&@( yI am n 41? (?n)sof]thle tgle

camywuBd.6- di hydropyridin-3-yl]acetic acid (c) _
2-[1-[(I-Ethyl-5-fluoro-2-oxo-3-pyridyl)nethylam no] -4
- met hyl - 2- oxo- 5, 6- di hydropyridin-3-yl]acetic acid (d)
Prepatatii toyl -1 - [ (2-no f
hol 1 no- 3- pyri dyl) rret hyl am no] - 2- oxo- 5, 6-
ﬁhi@l Qyﬂpg | QIRROYNGY Ve thirepazash @s1(1g)procedures analogous to the

pplL B bR Py s Ml Tl AR
1Hadel of [5¢ iudzhi b oxo-pyr3dink-Brbitldepydeazol - 4-yl ) rret _hyI am no]
- 4- met hyl - 2- oxo- 5, 6- di hydropyridin-3-yl]acetic acid

(f)
J -1 H pyridin-2-yl)ethyl]am
(ﬁ)o% Etﬁ%&g/oq)}tzﬁdg%g c%rl:faﬁi’eﬁ%&dr opyridin-3-yl]acetic
acid Preparation 12

Preparation 14
6-(1,1-Difluoro-2,2-dihydroxy-ethyl)-2-methoxy-pyridin

(a) Bthyl 2,2-difluoro-2-(6-methoxy-pyridin-2-vl)acetate

Copper bronze (4.19 g, 66.0 mmol) was added to a solution of ethyl
bromodifluoroacetate (6.39 g, 31.5 mmol) and 2-bromo-6-methoxy-pyridin (5.64
g, 30.0 mmol) in DMSO (24 mL). The mixture was heated to 50°C and stirred at
this temperature for 2 hours. The reaction mixture was cooled to RT and diluted
with isopropyl acetate (45 mL). A solution of potassium dihydrogen phosphate
(1.27 M; 69 mL) was added and the mixture stirred for 30 minutes before filtering.
The copper salts were washed with isopropyl acetate (45 mL). The filtrate layers
were separated and the organic layer washed with water (2x45 mL). The organic
layer was evaporated to an orange oil. Purification using flash chromatography
(hexane/TBME, 5-30 %) gave 3.27 g (47 %) of ethyl 2,2-difluoro-2-(6-methoxy-
pyridin-2-yl)acetate.
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| - Et hyl - 5-fl uor o- 2- oxo- pyri di ne- 3- car bal dehyde (a)
5- Fl uor o- 2- oxo- pyri di ne- 3- car bal dehyde A fl ask

woanicasazag 5- f | uor o- 2- met hoxy- pyri di ne- 3- car batdsE2006/00709

(1.551 g, 10.0 mmol ) and pyridine hydrochloride (6.9
g, 60.0 mml) was heated at 1450C for 10 m nutes. The
nolten m xture was congeal e when cool ed. Water and

Et OAc were added and the pyridi ne hydrochl ori de was
renmoved with the water-phase. The water phase was then

el act -mﬂwrm,ﬁu_@@o&%}h%@trﬁaﬁoM'dﬂﬁd or gani ¢
phases were dried over vaporation gave 0.592 ¢
M@H@ (9358 1340 smplbweppddadi mepor@onsaio rasadetinnde ¢thyl 2 2-
r di al dehvde
PR S e e 285 T T2 Bl bspeted hink o
groEbdme @naogm t)the grdtedurs-dedtritrlddiaBigeardtibrd 24 (2)$ 2RO LiCl
in dry DME (10 nlL Ethyl iodide (0.303 nm, 3.75

l) :
ﬁ%ﬁﬁl ¥ OB88 araedy nqu@H ) obi) Iaéo‘i@we‘&ﬁ@aéltmr@wfonéﬁ mmateedhe
f Aft LSk he r
%ﬁol{n 4 er A ngv apor alingg ¢ ﬁplilefdi g’ét]]m% uru i gre?(itlgghwas
qldnehed w@haMM{Chezpt BNEAfd %Csolﬂtibnl@ﬁ)é)/éo@éﬂtﬁltéﬂ 212118 18sidue
(49 %9 of the title conpound. Preparation

Fiap PERPRRIdB Aaiasnaust ef B apd am@@pwgecbb@wemﬂ%HCl and
%{Z@Eégtﬂ? %}(}ﬁ&)uts rlﬁyé? NOLEAN L e ggﬁg{ g@% Hd tlrxee P&fl@ﬁlé? I%gamc

I'ng t appropri at ace
falyensr (Weze OW@ShQSIr wdthn ébride c andb ab‘dlpb;aﬂ@i Pm)lﬁcauon using flash

Et h di l.d 4 .
ginpmatogihy) (eRbesicstian s ey oL M) gy it
téhp (R{ﬂml 2 2-di fl uor o- 2- ( 6- net hoxy- pyrl d| n 2-yl)acetate

Cbpper bronze (4.19 g, 66.0 mMmvl) was added to a
solution of ethyl bronodifluoroacetate (6.39 g, 31.5

@Lx)ati&mjs 2- br ono- 6- net hoxy-pyridin (5.64

The following compound was prepared using a procedure analogous to the
procedure described in Preparation 12 (a), using ethyl 2[1-[[2,2-difluoro-2-(6-
methoxy-pyridin-2-yl)ethylJamino]-4-methyl-2-ox0-5,6-dihydropyridin-3-
yl]acetate in place of 5-fluoro-2-methoxy-pyridine-3-carbaldehyde.

(a)__Ethyl 2-[1-[[2,2-difluoro-2-(6-0x0- 1-pyridin-2- yDethyl]amino]-4-methyl-2-
0x0-5,6-dihvdropyridin-3-yl]acetate

Preparation 16
tert-Butyl N-[5-(aminomethyl)-6-(hydroxymethyl)-4-methyl-2-pyridyl]carbamate

(a) tert-Butyl N-[5-[(9H-fluoren-9-ylmethoxycarbonylamino)methyl]-4,6-

dimethyl-2-pvyridyl]carbamate

9-fluoromethyl-succinimidyl-carbonate (4.33 g, 12.83 mmol) and acetone (80 mL)
was added to a solution of tert-butyl N-[5-(aminomethyl)-4,6-dimethyl-2-
pyridyl]carbamate (2.93 g, 11.67 mmol) in water (80 mL). Sodium carbonate

(1.24 g, 11.67 mmol) was added and the reaction mixture was stirred overnight at
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g, 30.0 mmol) in DVSO (24 nL). The m xture was heat ed
to 50C and stirred at this tenperature for 2 hours.

wohaoeriesmsi on nmi xture was cooled to RT and di | sC&8EXN0E/00709

i sopropyl acetate (45 nL). A solution of potassium

di hydr ogen phosphate (1.27 M 69 nL) was added and the
m xture stirred for 30 m nué®s before filtering. The
copper salts were washed with isopropyl acetate (45
m.). The filtrate |ayers were separated and the

BTy aftieCsdlatiar wenogctntviicd Ml Blen (Ra4btedlyith HREhAEEEN The
| ayer was evaporated to an orange oil. Purification

A%ieAYs mbaseh wah rasiifiesh singy 1 Q% ekBiSEk TRVE o5 agd eygraged ovith

f : : :
1A e o g cxBAY bhsses e rashed withbrine, drjed pisy Matp
dndDicbherntrated, - gitey Gr4dx - €98y I9R ofetehicbutylp - [ [ (DENERI#. 9-

.493 g, . 13..03, I s added in portions to a
élgljlqglgqxg aern}@@rﬁm%STIggtgyﬁ\e}ﬁ-d1methy1—2-pyr1dyl]carbamate.
di fl uoro-2- (6-net hoxy-pyridin-2-yl)acetate (2.95 g,
12. 78 mmol , prepared using a procedure anal ogous to
(th éerh Butd 8l Fe [ (§Hsftudrire 8- vimetRoemartwiny amidemetdy) ]-6nd
' . 63. mm in MOH (40 nL) at OOC.
oxleth . it - e cooling bath was
teetFBMEON B (-t -G RRtheXyB& bE B larhindfHEthy 1168
reacti ona[v\gg quclelnched9w t h% FOM(ZO %) }é;d t he
oy athyh 4-estodat myatdyl carbamate axis prepavedgIsingsymnctddre
. . it :
PRI RS e TR BB O Ao RIS SRRU BE W LIER Do
]g?ﬁ[BE[(@iﬁrdlémfm-St;sahﬂtﬁthtedc&rbg@;?hxﬁiﬂowethyl]-\A@G—G]icﬂliaﬁ};l@ with
ri a evapoyated, Purifi I on usi ng ash .
e Ret Bl AP e it irehiit ST Polsucapondeminl st g
digetdpyeidid-B8/1 héthen&opReund. Preparation 15 The
foll ow'ng corpound was prepared using a procedure
anal ogous to the procedure described in Preparation 12

&Z -aXxli 2_ L v1)-152 23 i !: r2_ ( _
pyridgopyamaten- 3- yl |

I;S_- f I,éJor - 2- met hoxy- pyri di ne- 3- car bal dehyde.
iperidine (1.075 mL) was added to a solution of tert-butyl N-[5-[(9H-fluoren-9-

1-6 i )=2=T
acetate in place of
ylmethoxycarbonylamino)methyl]-6-(hydroxymethyl)-4-methyl-2-

pyridyljcarbamate (1.053 g, 2.15 mmol) in DMF (20 mlL). The resulting solution
was stirred at RT for 1 hour. The solvent was removed by evaporation and the
residue was purified by flash chromatography (DCM/MeOH, 10:1 + 2 % Et3N) to

give 0.459 g (80 %) of the title compound.
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woacewi1as®e3 Preparati on 16 tert-Butyl

a Ethyl 2-ri-rr2,2-difluoro-2-r6-oxo-I|-pyridin-2-v
et hyl I am nol - 4- et hyl - 2- oxo-5, 6-di hvdropyri dm 3-v

N-r5-("am nomet hyl ) - 6- (hvdr oxynet hyl ) - 4- net hyl - 2- pyri d
yl 1carbamate (a) tert-Butyl N [5-
r (9H-f | uor en- 9-yl met hoxycar b@onyl ani no) met hvn- 4, 6-

di met hyl - 2- pyri dyl | car bamat e

9-fl uoronet hyl - succi ni m dyl - carbonate (4.33 g, 12.83
i aopdwnle of B Iwas added to a solution of

tert-butyl N-[5-(am nonethyl)-4, 6-di nethyl -

pyridyl]carbamate (2.93 g, 11.67 nmol) in water (80

Bkimpi&qdi um car bonate (1.24 g, 11.67 mmol) was added
and6t he reaction mxture was stirred overnight atRT.

VM&W@MWMDM}BMM@MT@CHGHZWH h
di f| ed usin 3
, drooyridin-3-

zlgmdu deorganl c phases vvere washed vvlthbrl ne, dried
ver MySO 4 and concentrated to give 5.42 g (98 % of

er fOIEtERnyI ok [ 8- @fqllﬂ‘llQIQTeryrghn-Z-ylethyl)amlno] 4- methyl—2 -0X0-
VISR RAXHERORAMN ST NBLIPLAN b, ¢7% B 1T Mol B by ion

car bamat €’
N-abbve) (@HDIME (R emLy -wdsnmdeaxmcgsnmﬂmtﬁ(anﬂﬁarﬁahﬁyl4l friethyl-

é hlrd? -%—l}%(ﬁetﬁe}/no& (6 OTIEt gh,le 1%1 pr););rllo?ylsleec allrgp%rngc}oi 6 above) and
NOBT:hytdR4dte (D006 %nﬂglﬂ | rfﬁ%%?oxyﬁ&g@%{%laera@'a g)rﬂfv\géb mmol)

(hydr oxynet hyl pyr rat'e
‘E?Seq@dﬂécfoll@w% BaEDCo(@élf’va e Oaﬁalnﬁg@ibl,smti @hd feactpflﬂﬁﬁéﬂ&i’é ewas

r atlo nd 6a usjng tert-but
Sﬂf‘?g dtquﬁ ?| ﬁ%tpﬁ%%t ?%ﬁfﬂ%ynwtawg FyateRfE
prépaativdi mmy{c@comml bk sag tiﬁrﬁatsﬁ ) rﬂlha‘aeeté}ﬁmﬁe/01 M

({6-[(te t~butoxycarbonyl}am noi
Iﬁﬁ#é%ﬁypp‘wﬂa.gﬁadlgﬁyzo } ragetpoimle afion t26. m(n)) to give 0.020 g
@mgoﬁﬁg)rﬁﬂﬁgﬁemmﬂ 6- (hydr oxynet hyl ) - 4- et hyl - 2-
@Nl\/ﬂy(éIOOd\deaﬁmaDPldp&Gﬁ (ﬂ e 4.8 HyJ PHy7) o8\@Ss ae}:dgeﬁzt ),
1@ YLD B, B R oy 1k ekd U lH)ugrSin(-s 550, 4.28 s,
2H), 3.71 (t, J= 14.1 Hz, 2H), 3.38 (t, /= 7.3 Hz, 2H), 3.25 (s, 2H), 2.42-2.37 (m,
5H), 1.91 (s, 3H).

HRMS (ESI) calculated for Ca3HyoNgO3F, 475.2269 (M+H)+, found 475.228

Example 2

(6-Amino-3-{[({1-]( 2,2-difluoro-2-pyridin-2-ylethyDamino]-4- methyl-2-o0xo-
1 ,2,5,6-tetrahvdropvridin—3-V1}acetyl)amino]methvl} -4-methylpyridin-2-vI)-
methyl acetate

The title compound was prepared using the procedure set out in Example 1,

employing [6-amjno—3-(aminomethyl)-4—methylpyridin—2-y1]methy1 acetate (see
Preparation 7 above) in place of [6-amino- 3-(aminomethyl)-4-methylpyridin-2-
ylJmethanol

"H NMR (400 MHz, CD;0D): d 8.66 (d, J = 4.4 Hz, 1H), 7.97 (t, J= 1.2, 7.8 Hz,
1H), 7.74 (d, J = 7.8 Hz, 1H), 7.55-7.52 (m, 1H), 6.45 (s, 1H), 5.11 (s, 2H), 4.35

PCT/SE2006/000709
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yl met hoxycar bonyl am no) net hyl ] - 6- (hydr oxynet hyl ) - 4- met
hyl - 2- pyridyl]carbamate (1.053 g, 2.15 mmol) in DW

w02Wen33323 The resul ting solution was stirred aPCRSELR0D6/000709

1 hour. The solvent was renoved by evaporation and the
resi due was purified by flash chromat ography

(DCM MeOH, 10:1 + 2 % Et3N)6T0 give 0.459 g (80 % of
the title conmpound. Synt hesi s of Conpounds of Fornula I
Exanpl e 1 N 1F6- Ani no- 2-

\(%@,@mn@,tﬁséhhjﬁmmymg (=3 3 vl 28, BY6)(s, 2), 239 (1,7 =

@i3fHzy QD) 229 (s, BHD).2- Pk (8l 3kp L) 7D - 4- net hyl - 2- oxo- 1, 2

R 550 SN BRSO oL ST PRt B SR R

2-oxol, 2,5,6-tetrahydropyridin-3-yl}acetic acid (0.
037 g, 0.114 mmol ; see Preparation 3 above) in DMF (2

added to
(RS, AR D el LI Bt e e

am&@-\etﬂiﬂﬂdﬂdﬁﬁﬁlwdﬂaﬁ&tﬂﬁnﬁﬁﬁn@mﬂ -dAdethyiplidin-2-y1)-
Trie | ami ne (0.023 ni, 0.171 mmol) was added,
E&Mi»&é&%&; EDC (0.033 g, 0.171 nmol), and the

‘Tﬁé‘ghla BmiFbekld s P@e@a&&'dsfn%dth@tprﬁedﬁr@ rsetzolgcg)ﬂSExaHb?el and

crude product the obtal'ned "was purifie

pmplogingt [6%n1;aﬁﬁqa@ﬁﬂom@hﬂm4 m@"h@lp&ﬁdﬁl-EFM]nﬁmyhbérmonte (see
[ 0.1 M,N 009%
BRBRGPE /4 pEv o in AR, 0 T bR o Cein R B b mistidin -

Sz]]h{eglaﬁ@lrrpound 1H NWMR (400 I\/HZ CDSOD) d 8 66 (d J

ngNTNE{ (4%1}\_’%427 C%OP() d 8(6{% (dl HS 4} EAHEE) 8}0,4)@ 1%23 Hz,

%fn 7358:@ fé( § 34@"1@{)2%77% (ﬁtﬂ—éh 92Fiz4é¥9”g92€(t')f 3. 5313{z

1H917 £57. 43|'(|jn SR E§I1H)pa86 \@$, DDA BB (s QH)HB%G(@SF% 14.1
298 8% ML S TR0 4Py 228 A€ A 73 Bz, 21, 231 G,

3H),1.86 (s, 3H).

HRMS (ESI) calculated for C3oH33NsO4F, 579.2531 (M+H)+, found 579.2569

HRMS (ESI) calculated for C3oH33NgO4F2 579.2531 (M+H)+, found 579.2569.

Example 4
Using procedures analogous to those set out in Example 1 above, employing an

acid reagent from Preparation 11 above, the following compounds were prepared.

N-[[6-Amino-2-(hydroxymethyl)-4-methyl-3-pyridyl[methyl]-2-[1-[(1-ethyl-4-
oxo0-3-pyridyl)methylamino]-4-methyl-2-oxo- 5.6-dihydropyridin-3-yl]acetamide
"H NMR (400MHz, CD;0D): 7.85 (d, 1H), 7.74-7.71 (dd,1H), 6.56 (s,1H), 6.39-
6.37 (d,1H), 4.76 (s, 2H), 4.20 (s, 2H), 4.01-3.95 (q, 2H), 3.78 (s, 2H), 3.48

3.46 (dd, 2H), 3.16 (s, 2H), 2.46-2.43 (dd, 2H), 2.34 (s, 3H), 1.87 (s, 3H), 1.39-
1.35 (t,3H)
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wWo 2006235326- t et rahydropyri di n-

Co-Am no-3-{r("Il-r(
'2,2-difluoro-2-pyridin-2-ylethvDam nol-4-nethyl - 2- oxo

| et hyl ) -4-methyl pyridin-2- yl)- nethyl acetate The
title conpound was prepared using the procedure set
out in Exanple 1, enpl oyi ngo8
[ 6- am no- 3- (am nonet hyl ) - 4- net hyl pyri di n- 2-yl ] net hyl
acetate (see Preparation 7 above) in place of
[ 6- am no- 3- (am nonet hyl ) - 4- et hyl pyri di n- 2-

L.1H NVR (400 :

x(lisé}zefa_rr&de?.é Hz, 2H), 3.26 (s,’2H),— 2.39 (t. J 7.3 Hz,
FOAME (A, SO s B ARG R 5515, 536 6 Pk D G, 2,

3. L3813, %SSEZEO(QHI})J.ZES@@ 2H) 2.29 (s, 2H), 2. 19 (s 221?)', %g;sr 53151),

no-3-{r(ll-r(2, 2- di fluor o- - pyr i
lnggr%?’H met hyl - 2-oxo- 1, 2,5, 6-tet

MRy el o My PR KOG 8 D" amg 171

conmpound was prepared using the procedure set out in

.Ll' : § acetamide
NMR KAQBVHZHCRMRD) 4&@74&425 gctaDaw) 9.7d-BIBE, (d), J703 7.01

o 3Hze gt il 1}1% 283 %9;;6(@2%@ 25, 390, 2}% AT (. 4H),

3:1373 B0 Itz ,ZHI),I-B 22 Zs 53}) 73. 4%3(7 m ((tBJri)I)j 264249 3§ 6%, 2H5') %025 (%633@

12%%(%3% 478§ S‘I).z 3.17 (s, 2H), 2. 37 (t J =

Hz, 2H), 2.31 (s, 3H) 1.86 (s, 3H). HRVB (ESI)

caI culated for C30H33N6O4AF2 579. 2531 (MtH) +, found
No{{6- 28$0-2-(hydroxymethyl)-4-methyl-3-pyridyllmethyl]-2-[1-[(1-ethyl-3-

methvl—pvrazol—4-vl)methvlamino]—4-methv1—2-oxo-5,6-dihvdropvridin—3-
yllacetamide

"H NMR (400MHz, CD;0D): 7.46 (s, 1H), 6.40 (s, 1H), 4.62 (s, 2H), 4.29 (s, 2H),
4.06-4.01 (m, 2H), 3.75 (s, 2H), 3.39-3.35 (t, 2H), 3.23 (s, 2H), 2.38-2.35 (t, 2H),
2.27 (s, 3H), 2.20 (s, 3H), 1.91 (s, 3H), 1.38-1.32 (m, 3H)

HRMS (ESTI) calculated for C23H33N;03 455,56 (M), found 456,2739

1

Example 5

N-[[6-amino-2-( hvdroxvmethvl)—4-methvl—3-pvridvl]methyl]—z-[ 1-[(1-ethyl-2-
oxo-3-pvridvl)methvlamino]-4-methyl-z-oxo-5,6-dihydropyridin—3-V1]acetamide

(a) tert-butyl N-[5-[[[2-[1-[(1 -ethy1-2-oxo-3—Dvridvl)methylamino]—4—methy1—2—
0X0-3,6-dihydropyridin-3-yl]acetylJamino]methyl]- 6-(hydroxymethyl)-4-methyl-

2-pyridyllcarbamate

3-yl }acet yl ) am RQT/SE2006/000709
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wanelongsmas to those set out

HRVS (ESI) cal cul ated for C30H33N6O4F2 579. 2531
(M+H) +, found 579. 2569. Exanple 4 Using procedures

enpl oyi ng an acid reagent from Preparation 11 above,
the foll owi ng conpounds were prepared.

N-rr 6- Am no- 2- (hvdr oxynet h\gd- 4- et hyl - 3- pyri dyl | net hyl
1-2-ri-rri-ethyl -

0xo0- 3- pyri dyl ) net hyl am nol- 4- net hyl - 2- oxo- 5, 6- di hvdr op

Yl%\%@(s@ POAEL ?xglgﬂfwwagﬁ\é? t@%ogq}ﬁ;go’n %g?)[gl_-lg@ﬁzﬁoa-

didyDinethdlanfing js4-n2ithyl- 240205 6sdihRipyritlid 3~ 3]aeic( egid ZHPS0
3. 78 PH 0 35083 46 (dd, 28 3 16 ,

L AERCTIN T KT TN SN
%@?ﬁywm (L5 P mes AT S 47me SISO O v ay

ﬂeﬁ@ﬁjﬂ)lﬂ -I5- Zammomeﬁryb)m -Qryalrdxydaethyl)-4- methy1-2 pyridyl]carbamate

Gl byl diphi ol R Bb AT o 8B oty

aﬁ%%d(té real:l'(fllt Aﬁepﬁlrﬁﬁg o@éi’hlghﬂ w?a@er(v%s adlidd arﬁl(tﬁ@ pﬁzélisbes
sepaatedghrongd) a pnasm gegasaton Ahe ongagm(xﬁlasemys washed (gthawpter,

é_llzﬁ'éﬁg](o&g%)dfﬁal Cslélfl)aar'ét%ld arfl eva%r%te'c_ll tg %M%’ﬂl?gs (8%8%5 M* t|_pt-
MWIW{M[M1~¥ﬂééfhmd?f-0xw3@wﬂﬂ)lﬁemlawhel34 -pyetliydZH duoed, 6y

-2-r4-net r(

diopaimaot g s HmEcmoE g (e iy Br Eeiden-

R OBS LA  Oo RO o

hed) sted. 63 (s, 2H) 5 4.27 (s, 2H), 3.97 (s, 2H),
3.97-3.80 (m 4H), 3.43-3.40 (t, 2H), 3.22 (s, 3H),
3.17-3.14 (t, 4H), 2.42-2.38 (t, 2H), 2.27 (s, 3H),

&) R- 65 amilo)2- (HydBSkyifethy BN -nhéttiyt 8= AV dyOinthyl]-2-[1-[(1-ethyl-2-
al'vdr oxymet hvD-4-nmethyl - 3-pyridyl Inet hyl [ -2-~l-r a
cxgxt-wwm@yl)meﬂwlammo]—4-methy1— 20x0-5.,6-dihydropyridin-3-yl]acetamide

g%%{%ﬁ{;@% é@fe%gf, fic) 2 g},"f) v)’agag"dé‘&’f"o AotV @ BB R-[5-[12-

[1-[(1-ethyl-2-0x0-3-pyridyl)methylamino]-4- methyl-2-o0xo-5,6-dihydropyridin-3-

yl]acetyl]lamino]methyl]-6-(hydroxymethyl)-4-methyl-2-pyridyl]Jcarbamate (0.085
g, 0.150 mmol) in THF (4 mL), and the reaction mixture was stirred at RT
overnight. After evaporation the residue was washed with ether/EtOH (3:1) and
the crude product was collected as the hydrogen chloride salt. The crude product
was purified by preparative HPLC (C8 column, 300x50.8 mm, 20 mL/min,
MeCN/0.1 M NH;OAc in water, gradient 5-60% MeCN for 25 min) to give 0.014
g (19 %) of the the title compound.

'"H NMR (400 MHz, D,0): d 7.61 (d, J = 6.9 Hz, 1H), 7.50 (d, J = 6.9 Hz, 1H),
6.66 (s, 1H), 6.42 (t, J= 6.9 Hz, 1H), 4.74 (s, 2H), 4.28 (s, 2H), 4.04 (q, /=73
Hz, 2H), 3.86 (s, 2H), 3.50 (t, J = 7.3 Hz, 2H), 3.21 (s, 2H), 2.49 (t, /= 7.3 Hz,
2H), 2.31 (s, 3H), 1.89 (s, 3H), 1.31 (t, J="7.3 Hz, 3H).

HRMS (ESI) calculated for Cp4H3NgOs 469.2563 (M+H)+, found 469.2556

i n Exanpl e 1 abovePpCT/SE2006/000709
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1H NMR (400MHz, CD3OD): 7.46 (s, IH), 6.40 (s, IH)),
4.62 (s, 2H), 4.29 (s, 2H), 4.06-4.01 (m 2H), 3.75

wWO020062B8§3233. 39-3.35 (t, 2H), 3.23 (s, 2H), 2. 38c2/SB2006/000709

(t, 2H), 2.27 (s, 3H), 2.20 (s, 3H), 1.91 (s, 3H),
1.38-1.32 (m 3H HRMS (ESI) calculated for C23H33N7C3
455,56 (M+rH) +, found 456, 2789 Exanple 5

N-rr6-amlno- 2- (hv

aroxymet hvD- 4- met hyl - 3-pyri dyl 1nmet hyl 1-2-ri-rri-etfayl
N2[[6-amino-2-(hydroxymethyl)-4-methyl-3- pvndvl]methyl] 2-[1-[(1-ethyl-5-

xo 3- pyrl dyl)msth | am _nol- 4- met hyl - 2- oxo- 5, 6-di hydrop
{porgr2, ; ety lanyno - dmetyik2uoxonf, G*dihvcﬁﬁmldllf B- -

E[l]ad:éEatPMHeZ oxo 3 pyridyl")nethyl am nol-4-nethyl -

0X0- b5, 6- di hydropyridin- 3-yli acetyl! am noi rret hyI -

6h¢ 'tily doopywmet b preparedtuside- the ppydetiahyl set oay i é)diﬁﬁaﬁeTEAand
S added to a _sol ution

ém{)f%?/%@{m Eg?g,f[@ﬁﬂ&i)s luoro-2-0x0-3- pyndyl)methylammo] 4 -methyl-2-
@}W S@Y&hﬁbﬁ%cﬁﬁmfﬁ at:étic”ez{c!ﬁyl A 5;9 f6'2d['r}h[§ 35%% %&or@

3/ ]acetic acid (
yhmettoylaning bk umetbyl- Z}bXWEEmhydmﬁﬁﬂdlg-ﬁ - fi]at6tic avicd| )

NMI SRoOMarz, by, 4'9Rs 16188, 75808136 6561153, k8, B,

m;s Bs, QI M0BEd, i+ )7 36Hﬁrm)" @X81ELATY), B: 54, (ETE} byt ?IzPM‘I% dy>2
banmat e (0.042 0. 157 mml
(SR TR A 7R D: 207 Gedh B3t s I 73 Hr,

er stirring overnight, water was added and the
phases separated through a phase separator. The
HRYEN (ESTpbrdcdated Sorv@s Heils G #8 Tiedeor(M-eH) edubd 1 oupiB 12
phase separator and evaporated to give 0.071 g (80 %
of tertbutyl

:%arc.'lﬂ;ﬁll&car banate. The crde product was used wi t hout
(b)

urification in the next step.

'Naer 'ﬂtﬂie easmpmma Mwsvphepamﬂrﬁhhglthe BrodBdRY lset3oudMh led¥hAil®s hnd
SOy 211U 3B Rrarint-ove- Hilmyyidine2 ethslemisiohdmelpyl
70 RIS S5 BRI IR o
pyridy)methylamino]-4-methyl-2-oxo-5,6-dihydropyridin-3-yl]acetic acid

"H NMR (400 MHz, MeOD): d 7.68 (t, J = 8.9 Hz, 1H), 6.78 (d, J= 8.9 Hz, 1H),
6.70 (d, J = 8.9 Hz, 1H), 6.43 (s, 1H), 4.68, (s, 2H), 4.33 (s, 2H), 3.57(t, J = 13.3
Hz, 2H), 3.48 (t, J = 7.3 Hz, 2H), 3.28 (s, 2H), 2.47 (t, J = 7.3 Hz, 2H), 2.30 (s,
3H), 1.96 (s, 3H)

HRMS (ESTI) calculated for C23HagNgO4F> 491.2218 (M+H)", found 491.2227

Example 6

Compounds of the Examples were tested in Test B above and were found to
exhibit ICs5oTT values of less than 50 uM. Indeed, the compound of Example 1
was found to exhibit an ICsq value of 4.7 nM.



[1-[(lI-ethyl-2-0x0-3-pyridyl)nethylam no]-4-nethyl -
X0- 5, 6-di hydropyri di n- 3-
wek)@maesas ] armo] net hyl ] - 6- (hydr oxynet hyl ) - 4- mrePOySE20pY00709
ridyl]carbamate (0.085 g, 0.150 mml) in THF (4 nlL),
and the reaction mxture was stirred at RT overnight.
After evaporation the resi die was washed with
ether/EtOH (3:1) and the crude product was coll ected
as the hydrogen chloride salt. The crude product was
purified by preparative HPLC (C8 col um, 300x50.8 mm
RO mn, MeCNO.1 MNH 40Ac in water, gradient 5-60%
r 25 mn) to give 0.014 g (19 9@ of the the

The tl'ée compoutnils .of HAahdk 2"&99 Wre t@gt@ in q“e?t %b((\g: d were
% | %—9 7. 50 d, J = B

3% f? {be’ opnveriedgto ghe qqq)espczndm mve ZLHI)J,bndr Qﬁle(a)mlﬂ)lul)ld of

4440 g ity e % 5

2 31 (s 3H), 1.89 (s, 3H), 1.31 (t, J =7.3 Hz, 3H)
HRMS (ESI) cal cul ated for C24H32N6O4 469. 2563 ( MtH) +,

f ound

469. 2556N-rr 6- am no- 2- r hvdr oxymnet hyl V4- ni et hyl - 3-pyrid
yl 1niethyll-2-ri-r( "I|-ethyl-
fluoro-2-oxo-3-pyridyl)nethyl am no] - 4- net hyl - 2- oxo-5, 6
-di hydropyridin-3- yliacetanm de The title conmpound was
prepared using the procedure set out in exanple 5, and
enpl oyi ng
2-[1-[(l-Ethyl-5-fluoro-2-o0xo0-3-pyridyl)nethylamno]-4
- et hyl - 2- oxo-5, 6-di hydropyridm 3-yl]acetic acid in
pl ace of 2-[I-[(I-Ethyl-2-o0xo0-3-

pyri dyl) met hyl am no] - 4- net hyl - 2- oxo- 5, 6- di hydr opyri dm
3-yl]acetic acid 1 NVR (400 VHz, QRO: d 7.68 (s, |IH,
7.56 (d, IH 5 6.76 (s, IH), 4.85 (s, 2H), 4.25 (s,
2H), 4.03 (q, J = 7.3 Hz, 2H), 3.88 (s, 2H), 3.53 (t,
J =7.1 H, 2H), 3.22 (s, 2H), 2.53 (t, J = 7.1 Hz,
2H), 2.37 (s, 3H), 1.90 (s, 3H), 1.32 (t, J = 7.3 Hz,
3H). HRMS (ESI) cal culated for C24H32N6O4AF 487. 2469
(MrH) +, found 487. 2481

N-rr6- Arni no- 2- (hvdroxynet hyl ) - 4- net hyl - 3- pyri dyl 1net |
iyl1l-2-ri-rr2,2-difl uoro-
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woasicassnar ed usi ng the procedure set out

2-(6-o0xo-1 Hpyridin-2-yl)ethyl 1am nol - 4- net hyl - 2- oxo-5
, 6-di hydropyridin-3- yllacetam de The title conpound

and employing 2-[1 - [[2,2-Difluoro-2-(6-o0x0-
1H pyridi n-2-yl)ethyl]am no]-4- nethyl -
2- 0X0-5, 6-di hydropyridin-3-y2]acetic acid in place of
2-[1-[(I-Ethyl -2-o0xo0- 3-
pyri dyl) met hyl ammo] - 4- net hyl - 2- oxo- 5, 6-di hydr opyri di n-
&]ﬂ,ﬂ@%ﬂsc acid 1H NWVR (400 MHz, MeOD): d 7.68 (t, J
9 Hz, IH), 6.78 (d, J:89Hz IH 5 6.70 (d, J =
8.9 Hz, IH), 6.43 (s, IH), 4.68, (s 2H), 4.33 (s,
3.57(t, J_=.13..3 Hz5 2H), 3.48 (t, J = 7.3 Hz5
3,28 (s, %33‘?%&47 (t, J = 7.3 Hz5 2H)5 2.30 (s,
), 1.96 (s, adeoddRMS (ESI) cal cul ated for
C23H29N6O4F2 491. 22 18 (|\/H—|)+ found 491. 2227 Exanpl e
UWSonpoufids of arghendex iefilues were tested in Test B
ve and were lolgp&i] it 1C50TT val ues of |ess
tgﬁgn 50 mM tg; t% con‘ggund of Exanple 1 was
BS4And t o= exh| bbdvimeseh@h @lbahie of 4.7 nM Exanple 7 The

title co_qpound of Exa 3 were tested in Test
£ above and vve %m&%id%‘&i%rted to the

peig espoadi ng ae;l;dwf?exymyrﬁudu%détltl e conpound of
Exanple 1) in liver m.crosomes from humans and from

PA&iEs . AbbFevi at 1,8nlichio®¥thanset i ¢ aci d aq. aqueous AUC

under the - but yl oxycar bonyl BSA
ovine serum a gMoro e?‘aﬁle(l n relation to NVR) doubl et

DO Ali cyel ohexdiisoppbRtliylmhide

DMAP = 4-(N,N-dimethyl amino) pyridine

DME = 1,2-dimethoxyethane

DMF = dimethylformamide

DMSO = dimethylsulfoxide

DVT = deep vein thrombosis

EDC = 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride

ESI = electron spray ionisation

Et = ethyl

ether = diethyl ether

EtzN = triethylamine

EtOAc = ethyl acetate

EtOH = ethanol

Et,O = diethyl ether

h = hour(s)

HATU = O-(azabenzotriazol 1-yl)-N,N,N’,N’-tetramethyluronium
hexafluorophosphate

HBTU = [N,N,N’,N’-tetramethyl- O-(benzotriazol 1 -yl)uronium

hexafluorophosphate]

i N erEMSEZ06/000709
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DCE 1, 2-di chl or oet hane DCM di chl or omet hane DI PEA
di i sopropyl et hyl am ne DVAP 4- (N, N-di nethyl ami no)
woyoniedissee3 DVE 1, 2- di met hoxyet hane DMF di met hyl POoT/SE206/€00709

DVSO di met hyl sul f oxi de DVT deep vein thronbosis EDC
1- (3-di net hyl am nopropyl)- 3-ethyl carbodiim de
hydrochl ori de ESI el ectron Bpray ionisation Et ethyl
ether = diethyl ether Et3N triethylam ne Et OAc et hyl
acetate Et OH et hanol Et20O diethyl ether h hour(s) HATU
K@i (azabenzot rydeehtorit- 30id, NuPdrden chloride gas or hydrochloride
AV - tetranet hyl uroni um hexafl uor ophosphate HBTU [1iV,
JV iV -tetraﬁéFﬁ@qPﬁn@n%BEﬁQ@fﬂ{ﬁ)azol - 1_—3él ) Ergni um

fl uar ophosp He ic acid, hydrogen
ligﬁ%&%ri de gas ?r%%%?ﬁ?%%%@ﬁg%% (dependi ng on
OBt ext )= HOAt 1ihydroxydeyzofdaxnbbenzot ri azol e HOBt

IJ[P]!% dr oxybenz %tl grﬂ ;?ezr%ln%ance liquid chromatography

HRMS = high resolution mass spectrometry

LC = liquid chromatography

mCPBA = meta-chloroperbenzoic acid

Me = methyl

MeCN = acetonitrile

MeOH = methanol

min = minute(s)

MS = mass spectroscopy

NADH = nicotinamide adenine dinucleotide, reduced form

NADPH = nicotinamide adenine dinucleotide phosphate, reduced form

NBS = N-Bromosuccinimide

NIH = National Institute of Health (US)

NIHU = National Institute of Health units

OAc = acetate

PCC = pyridinium chlorochromate

Ph = phenyl

Pr = propyl

PyBOP = (benzotriazol 1-yloxy)tripyrrolidinophosphonium
hexafluorophosphate

rt/RT = room temperature

SOPs = standard operating procedures

TBME = tert-butyl methyl ether

TBTU = [V,N,N’ ,N’-tetramethyl- O-(benzotriazol 1-yl)uronium
tetrafluoroborate]

TEA = triethylamine

TFA = trifluoroacetic acid

THF = tetrahydrofuran



HPLC hi gh performance |iquid chromatography HRMS hi gh
resol ution mass spectronetry LC |iquid chromatography
WOCRBA3®RSE - chl or oper benzoi c acid Me net hyl MeCRCT/SE2006/000709
acetonitrile MeCOH nethanol min = mnute(s) M5 nmass
spectroscopy NADH ni coti nam de adeni ne di nucl eoti de,
reduced form NADPH ni coti naft de adeni ne di nucl eoti de
phosphat e, reduced form NBS i V-Bronosuccini mde N H
National Institute of Health (US) N HU Nati onal
Institute of Health units OAc acetate PCC pyridiniurn

r ochr ormt ropyl PyBOP
%%enzotnrl ke E%‘P g’!?i/rt P?%{/Eﬁ%ﬁ%&? nlReb presendary, iso and

teetiaad | wm@@ﬁ@%gﬁ@hgc 416 RT room t enperature SOPs
standard operating procedures TBME tert-butyl nethyl
ether TBTU [N NJsP//'-tetranet hyl - <9-(benzotriazol -
| -yl )uroniumtetrafl uoroborat e]
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TEA triethylam ne TFA trifluoroacetic acid THF
tetrahydrofuranPrefixes n, s, i and t have their usual

worasw/13§R3 normal , secondary, iso and terti aryPCTIS2006/000709

prefix ¢ neans cyclo.C ains 1. A conpound of formula I
wherein A represents C(O, S(O2, C(OO (in which
latter group the O moiety 15 attached to R1), C(O) NH,
S(O2NH (in which latter two groups the NH noiety is
attached to R1l), a direct bond or Cl- al kyl ene (which
Clamms er group is optionally substituted, at the C atom
to which the NH noiety is attached, by C(0)OR A or
C(OON(HR A; RA represents Hor Cl- alkyl; Rl

1reprgsc%ﬁ{ ub@of fedmai@ 1al kyl, C - lo alkenyl, C2-10
al kynyl (which latter three groups are optionally

substituted by_ang,or ® sghstituerts selected from
hal 0, CN,,%®3-1 I I (op iolqally substituted by
one or m‘?&su ' selecfed {rom hal o, OH, =0,
Cl- 6 al K315 ~> and BIH,S( O) nR9b,

S( O 2N R9=) (| )S(O) 2 N( R98)(R9h)|
B1-C(O) - B 2/Roiy"aFy and He (b) C3-10 cycl oal ky!

or C4-io IE?CI oal kenyl , which™ atter two groups are
optionally s b&H t ut ed by one or nore substituents
selected fr hal o, =0, CN, Q@ 1Qal kyl, @

1Ccycl oal kyIRt optionally substituted by one or nore
substituents selected fromhalo, OH =0, Cl-6 alkyl,
whared al koxy and aryl), 0 R9a, S(O) hR9b,

Aé%px)ef SR§EQ§ %ﬁ% C?K)ﬁ? 2‘?’%?‘;’1?23@1% ;%tfei(‘ gﬁﬂ%R%ﬂ bR%B ety is attached
to R"), C(O)NH, S(O%NH (in Wthh latter two groups the NH mmety is attached
to R!), a direct bond or Cy.¢ alkylene (which latter group is optionally substituted,
at the C-atom to which the NH moiety is attached, by C(O)OR* or C(O)N(H)RA) ;
R represents H or Cy.4 alkyl;

R represents

(a) Cy.0 alkyl, Cy.10 alkenyl, C,.1p alkynyl (which latter three groups are
optionally substituted by one or more substituerts selected from halo, CN,
Cs.a0 cycloalkyl (optionally substituted by one or more substituents
selected from halo, OH, =0, C,¢ alkyl, C; alkoxy and aryl), OR*
S(ORR™®, S(ORNER™IR™), NR™)S(0XR”, NR*)®R™), B'-C(0)-B>R”,
aryl and Het)),

(b) C3.0 cycloalkyl or Cs.jo cycloalkenyl, which latter two groups are
optionally substituted by one or more substituents selected from halo, =0,
CN, G.io alkyl, G.1o cycloalkyl (optionally substituted by one or more
substituents selected from halo, OH, =0, C, alkyl, C;.¢ alkoxy and aryl),
OR™, S(ORR™, S(ORNR™R™), NR™)SORR”, NRHR™),
B3-C(0)-B*-R” aryl and Het?,

(c) aryl, or

(d) Het’;
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(d) Het3;R9a to RO 1 independently represent, at each
occurrence, (a) H (b) G-10 al kyl, C2-J0 al kenyl,

wQ20@03sd2Bynyl (which latter three groups are PCT/SE2006/000709

optionally substituted by one or nore substituents
selected fromhalo, OH Cl-6 al koxy, aryl and Het4),
(c) C -10 cycloal kyl, C4-1® cycl oal kenyl (which latter
two groups are optionally substituted by one or nore
substltuents sel ected fromhalo, OH =0, Cl-6 alkyl,
Rﬁﬁ to & Sinependemiyybpraseit, He t&h, octayermey| or (e) Het 6,
ehgged that ROb does not represent Hwhen nis 1 or
( R2b R3a and R3b independently represent H5 F,

Ckbﬁc@\ H ¥y BrCL LRI B QLR By il hidtt g%u}ssm@re

groups are"optional I'y substituted by one gp
one optianally sebstitwsershy ong oomercosubRAuenn selevtis mg‘@dm@H

wi th_one,.of R3 b, represents G -4 n-al kyl ene;
R4 rgﬁﬁég€ﬁ¥§“@fm§qgﬁiy optional |y substituted by one
Or(cyTo% & \tﬁh&n%m fech ety tcyasatlﬁenylfiwhlaﬂ thtf3p by o BERPS ﬁﬁaﬁﬁlloﬁally

represent (which latter group

opt i Bhatifgeds b sariet o ewrwubﬁéuws seleted txqra n@@ . =0,

repr I ich latter group is
opt i gﬁﬂ?ﬁ@l %dlgs'f‘tn?%%ﬂt e@i%‘)ﬂ ‘jgh more substituents
se(ﬂ)aaxtyedrfrom hal o and C]—|) G represents C -4

Iayg% R7 and R8 i ndependently represent G -4 al kyl
off) B8at |y substituted by ORLO , provided that at

%oezﬁfeu tRRR®HoR hof re?@at'lﬁwﬁé&bﬁ‘id feted by ORIO ; RI0
represents H -C(O or G- alkyl (which latter

group is optionally substltuted by one or nore

wa%(b‘" LYERt 3,8 eIRth Ty epen entpyal %p?eggntcjﬂ a# ko()f}/ 2 alkyl or
(CH,)030(C, 3 alkyl) (which latter two groups are optionally substituted by one
OH group or one or more F atoms), or one of R** and R?, together with one of R*®

and R*®, represents C;.4 n-alkylene;
R? represents C; 4 alkyl optionally substituted by one or more halo substitue nts;

R* and R*® independently represent H, F or methyl (which latter group is

optionally substituted by one or more F atoms);

R® represents H or C).4 alkyl (which latter group is optionally substituted by one or

more substituents selected from halo and OH),
G represents Cj.4 alkylene;

R7 and R® independently represent Cj4 alkyl optionally substituted by OR'®,
provided that at least one of R’ and R® is substituted by OR!?;

R!? represents H, -C(0)-X-R" or Ci alkyl (which latter group is optionally
substituted by one or more substituents selected from halo and Cy.3 alkoxy);

X represents a direct bond, O, S or NH;
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X represents a direct bond, O S or NH Rl 1 represents
(a) C-10 alkyl, C2-10 al kenyl, C2-10 al kynyl (which

woabdeass2Br ee groups are optionally substit ut eBCIDBE2006/000709

or nore substituents selected fromhalo, CN, C3-io
cycloal kyl, Qio cycloal kenyl (which latter two groups
are optionally substituted7by one or nore substituents
selected fromhalo and G -4 alkyl), 0 Rl2a, C(O OR
12b, C(ON(R 12c¢) (R 12d), aryl andHet 7), (b) C3-10
R@yﬁbfég&{fyl C4-10 cycl oal kenyl (which latter tvvo
groups are optionally substituted by one or

subsCitwelkys Esloettketlf Com REyaYl MIChéatteelﬂl@eawws are
2122 of)l 60%@2 &ugstxéﬁtec?g o€ lor horé gabsﬁf&éhts %leétga ﬁ}dﬁ{ ha?@ CN,

ependent |y 'represent or -

each @y tydlaxaien: eoplﬁ ra;tyblxbalkam Qwhmh datter @69 gﬁoupa rammgtmmald:y

t , th
o BUGSIEhEY e ObBOS BOPEER B4 B ABT RIS Crs 1S,
subs oL 12e I CN, C1-10
aluk Itdl{‘ @g@éﬁg %9%%% ai? ka!gyﬁya?d (H\fgl} ch | at( f)er
t h(@e{:ggg oypusallai,eCoptdycloalkeyyl s{wbs:hllattm &0 Igyoups @ PPiippAky

et T e i -

foups are

opti g { &6l I yone or nore substltuents
sel ec?%ll d from haf %)Il}band c )0 al kyl), Cl-6 al koxy,

@ @yloc(O) O C -6 alkyl, C(O)NH2 phenyl (which
I adt) <group is optionally substituted by hal o) and
% (d) C3-10 cycloal kyl, C4-10 cycl oal kenyl

I(l%hbcpﬁzq iaddpehddng® rgfrmnsHaﬁ*éh@rathyhnal |y substituted by
one or nore substituents selected from hal o, OH =0,
G -6

each aryl independently represents a Ce.jo carbocyclic aromatic group, which
group may comprise either one or two rings and may be substituted by one or
more substituents selected from

(a) halo,

(b) CN,

(¢) Cio alkyl, Cp.10 alkenyl, Ca.o alkynyl (which latter three groups are

~ optionally substituted by one or more substituents selected from halo, OH,
C3.0 cycloalkyl, Cs.19 cycloalkenyl (which latter two groups are optionally
substituted by one or more substituents selected from halo and Ci.4 alkyl),
Cis alkoxy, C(O)OH, C(0)O-Cy alkyl, C(O)NH,, phenyl (which latter
group is optionally substituted by halo) and Het'?),

(d) Cs.10 cycloalkyl, Cs.10 cycloalkenyl (which latter two groups are optionally
substituted by one or more substituents selected from halo, OH, =0, Ci¢
alkyl, Ci¢ alkoxy, phenyl (which latter group is optionally substituted by
halo) and Het'"),

(e) OR™,

() S(O)R',

(2) S(ORNRP)HR™Y,

(h) NR'**)S(O)R",
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al kyl, C1 al koxy, phenyl (which latter group is

optionally substituted by halo) and Het 1 1), (e) O
wekem/ 13§23 S(O) pR 13b, (g) S(O 2N(R 13c) ( RL3dPCTSR2006/000709

N(R 13e )S(O 2R13f, (i) N(R138XR13h), Q B5-C(O-B

6-R13i, (k) phenyl (which ]atter group is optionally

substituted by halo), (1) t 12 and (M Si (R

14a) (R14b) (R 14c); Rl3a to R13 ' independently

re reselFt, ]ﬁ{ each occurrence, (a) H, (b) Cl-10 al kyl,
WERarp@yd, C2- io al kynyl (which latter three

gr. epuiional |y substituted by one or nore
s@glsﬁg?'?géﬁps' el ected fromhalo, OH C3-1Ccycl oal kyl,
Clle) Jheaylodwdiadhkiedt gréwhis ©tibadlfyeubititee @ b URIS),ar e

optional Iy substituted by one or nore substituents
s&) dete@nflr om hal 0 and Cl-4 al kyl), Cl-6 al koxy,
DW*RIQA@I 1:&51 er group is optionally substituted
b al'0) “7and"Het ’13), (c) C3-1Ccycl oal kyl, C4-10
cycl oal kenyl (which latter two groups are optionally

Ssubstki.ut ed one or nore substituents selected from
Rhaﬁofa‘%”chpf,t‘epéw?eynéi-@faﬁeﬁ& pt cach OgCWIRESy, phenyl (whi ch

I@th,r group is optionally substituted by hal o) and
Het 14), (d) phenyl (which latter group is optionally
s(sti-vutlied, By-ihalkehylorCa(ie)allbatyl X&hichr atterd dded IgadupRiBH

doesop?i%%al[yegl{bgat% etd bHy g\tf{]eegr Rore %ul}sti%{engs; selected from halo, OH,
Cs.10 cycloalkyl, C4-10 cycloalkenyl (which latter two groups are optionally

substituted by one or more substituents selected from halo and C;_4 alkyl),
C1 alkoxy, phenyl (which latter group is optionally substituted by halo)
and Het'?),

(c) Cs.10 cycloalkyl, C4.10 cycloalkenyl (which latter two groups are optionally
substituted by one or more substituents selected from halo, OH, =0, Ci.¢
alkyl, C s alkoxy, phenyl (which latter group is optionally substituted by
halo) and Het'%),

(d) phenyl (which latter group is optionally substituted by halo) or

(e) Het'?,

provided that R'*® does not represent H when pis1or2;

Het' to Het'> independently represent 4- to 14-membered heterocyclic groups
containing one or more heteroatoms selected from oxygen, nitrogen and/or sulfur,
which heterocyclic groups may comprise one, two or three rings and may be
substituted by one or more substituents selected from
(a) halo,
(b) CN,
(c) Ciao alkyl, Co.yp alkenyl, Cz.10 alkynyl §vhich latter three groups are
optionally substituted by one or more substituents selected from halo, OH,
Cs.1p cycloalkyl, Cs.10 cycloalkenyl (which latter two groups are optionally

substituted by one or more substituents selected from halo and C,.4 alkyl),
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Het 1 to Het 15 independently represent 4- to
14- menbered heterocyclic groups containing one or nore

woet@ries2ens sel ected from oxygen, nitrogen an@&CoDiSE2006/000709

sul fur, which heterocyclic groups nay conprise one,
two or three rings and nmay_be substituted by one or
nore substituents selected79ron1(a) hal o, (b) CN, (c)
C -10 al kyl, C2-1 alkenyl, C2-10 al kynyl (jvhich
|atter three groups are optionally substituted by one

or w@nlekaéllmm C(@E}H,SC@]CFﬁlxechlllfyi,oﬁ((hﬁﬂ;im POkyyl (8hich latter
I CA4-10 n ' atter two .
o cup e onppr et B one. or more
iy U ! ) @¢ 1641 , §pi
Zﬁkﬁ%wg&é or %((%6%0 & ﬁ%ﬁ?@éﬁﬁﬂéﬁ% : h”&ﬁmﬁaﬂy
(whi sibstitaddhy greoapnioze sttt [splesias Stom beled Q5 +QJ G)s
d , - oal kyl , -. ¢l eal k I
Coni SRV E ety o EYENER 106y er o i PHGHEE:  BHtwac gy
one haloymrdedatbst i tuents sel ected fromhalo, OH =0,
Cl-6 alkyl, Cl1L 6 al koxy, phenyl (which latter group is
ogﬁ’) ﬁaally substituted by halo) and Hetb), (e) =0, (f)
0@1@?&5&* (9) S(OQgR15b, (h) S(O2N(RL15 (R15d), (i)
N(R15 ) S{Q) 2R15 G N(R15e)(R15h), (k) B7-C(O-B
8-(B18(Q)R §, phenyl (which latter group is optionally

S v FE
@ NR'*)S(O)R"™,
G NRPHR™™,
(k) B’-C(O)-BS-R'%,
() phenyl (which latter group is optionally substituted by halo),
(m) Het® and
@ SIR' R DR,

R!% to RS independently represent, at each occurrence,

(@) H,

(b) Ci0 alkyl, Cs.10 alkenyl, C,.1o alkynyl (which latter three groups are
optionally substituted by one or more substituents selected from halo, OH,
Cs.10 cycloalkyl, Cs.10 cycloalkenyl (which latter two groups are optionally
substituted by one or more substituents selected from halo and Cj.4 alkyl),
C1 alkoxy, phenyl (which latter group is optionally substituted by halo)
and Het?),

(¢) Cs.i0 cycloalkyl, Cs.10 cycloalkenyl (which latter two groups are optionally
substituted by one or more substituents selected from halo, OH, =0, Ci4
alkyl, Ci5 alkoxy, phenyl (which latter group is optionally substituted by
halo) and Het®),

(d) phenyl (which latter group is optionally substituted by halo) or

() Het',

provided that R'*® does not represent H when qis 1 or 2;



Rl15a to R151 i ndependently represent, at each
occurrence, (a) H (b) Cl-lo alkyl, C2 io al kenyl,
wQ2ed@3sd2Bynyl (which latter three groups are PCT/SE2006/000709
optionally substituted by one or nore substituents
sel ected fromhalo, OH C3-10 cycloal kyl, C4-10
cycl oal kenyl (which latter8@wo groups are optionally
substituted by one or nore substituents selected from
hal o and Cl1-4 al kyl), Cl1-6 al koxy, phenyl (which
Hedt {oelHeg r ﬁlug%dnaeﬁt[}f |rqﬁa§elny sudshi mwhb&ebyhdnabcyclla ngkoups
Het d) 1Ccycl oal kyl g 1Ccy cloalkegg EF
c4>nat@1nmg qnﬁacing@@rulgﬁéeraaf@HmﬁﬁleéW Ifrom XK fHitoean BY Bhéu
I
RGNk SRS R LESHEH i CRBY AR B i ity etecied
fiopt haos a0 ymdOpstlkylyt ed by hal o) and Hete), (d) phenyl
(which latter group is optionally substituted by hal o)
5 or (e) Hef , provided that R15b does not represent H
EME&BS Haéﬂegrenlie&[y #ptdintbQifdet forldNdeS SNHRR N, | aIygs ent
d heterocyclic groups containing one to
nfpund b étdepesicotiprepedsenitled of 2om oxygen, nitrogen and/ or
sul fur, which heterocyclic groups nay be substituted
by one or nore substituents selected fromhalo, =0 and
RCE; @{l"él ry RIBL {1& B Rifel ﬁﬁfé}a@}ﬁﬁhﬂy rerpe@;eﬁseng afikyHor plstnyl
bond, O S Nior N-C 1-
10 (Whigh daster @reupyis peiismely mebsttuter b}fhaé@ OR&&aalkﬂg% Rl4c,
Rl 6a, R16b and R16 independently represent Cl-6 aIkyI
or phenyl (which latter group is optionally
uBlées bthemkigokspbyifib@dl o or Cm al kyl ); unl ess ot herwi se

@cibal RPN T U T T

y gﬂ)g\pgla%Wellpe@rtﬁe Rlicy PhtOSHalRESURSups Piay R stbfiftlted bY ©fe

15 or more halo atoms, and
(i) cycloalkyl and cycloalkenyl groups may comprise one or two rings and may

additionally be ring-fused to one or two phenyl groups;

or a pharmaceutically-acceptable derivative thereof.

20
2. A compound as claimed in Claim 1 which is a compound of formula Ia
R R%
R* ~G \ / NH,
R -
'27 N0
R |
[TIH
R1c (CH )
R1b><R1a
wherein:

R!? represents aryl or Het’;

25 R'®and R'® independently represent H, halo or methyl;
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or nore halo atons, and (ii) cycloal kyl and
cycl oal kenyl groups may conprise one or two rings and
woayocadsti2Bi onal |y be ring- fused to one or twoPpisE06/000709

groups; or a pharmaceutically-acceptable derivative
thereof. 2. A conmpound as clained in Cdaim1l which is

a conpound of forrmula la wRerein: R a represents aryl

or Her3; Rlb and R ¢ independently represent H, halo

or methyl;r represents 0 or 1; and R2a, R2b, R3a, R3b,

, b to R8, G aryl and Het3 are as
eﬁi@OorEl (56 m 1. 3. A conpound of fornula la a

e ghad® iRd® cst‘aR?ﬁ RoYRE LR G, Riyland st esent de laﬁéwlaﬁnl
(optlonally substituted by one or nore substituents

sel ected fromhalo, Cl-3 alkyl and Cl-3 al koxy (which
Al kyl, ang &ha‘a%Bfo&h@AJIhSasaﬂleﬁm@dpm Ol bvietist i tut ed by
one or P F atons)) or Her3; Her3 repres&yts a 51 4
164 nepreens q)hheyle(ppwmue splostitutpeh by gne 5 THEe SPSUREHE S5X ecte
one 0 n or qu 0 § I B are
S e R Bib el FOE Gl HRyEanl BBl BRa8S,

nflly gmgtﬁu@awdnwemose Batcﬁmst))e@k Iﬁeﬁ:m hal o, C1-3

| d Ci-3 whi ch alkyl and al k
H¢t3e¥qpp§s2@tﬁ a1 -or SUBSEDbSH By YRGB R R St Ry ope

T R T S ey

mepbe setinittd B onepr nmem substituends selpeted Sepshate,- Ci-s alkyl and

81 ? lal@cl)l(ﬁnvsmch all (y? ’ e& a <oxy g;roups are optionally substituted by one or

H

more F atoms;

R'® and R!® both represent F;

R R?® R* and R*® all represent H;

R* represents methyl;

R’® and R*® both represent H;

R® represents H;

G represents Ci., n-alkylene;

r represents 1;

R represents CHoOR'?;

R® represents methyl;

R!® represents H or -C(O)Rl 1. and

R represents Ci., alkyl (optionally substituted by one or more Cl or F atoms) or
phenyl (which latter group is optionally substituted by one or more substituents
selected from Cl, F and methyl).

4. A pharmaceutical formulation including a compound as defined in any one
of Claims 1 to 3, or a pharmaceutically acceptable derivative thereof, in admixture

with a pharmaceutically acceptable adjuvant, diluent or carrier.

5. A compound as defined in any one of Claims 1 to 3, or a pharmaceutically

acceptable derivative thereof, for use as a pharmaceutical.



R7 represents CH2OR1; R8 represents nethyl; R10
represents Hor -C(ORL ; and RL 1 represents Cl1-2
wal2bosl13§pt i onal | y substituted by one or nore ECTSE2066/000709
atons) or phenyl (which latter group is optionally
substituted by one or nore substituents selected from
A, Fand nethyl). 4. A ph& maceutical formul ation
i ncluding a conpound as defined in any one of Clains 1
to 3, or a pharnmaceutically acceptabl e derivative
6t her gof, ysk Nofag BbmbsniRl W tbfifedoivaii¥RoR bF Glhings 1 to 3, or a
acceptabl e adjuvant, diluent or carrier, 5 A conpound
phsrmubetitivally | acceptable derivtive) thetest, 1ast & gctivgy ingredient for the

h i cal ' i va. . 0
BREFBRCY S taB AR AL st o Lot iion o
telefdbneld beRefiy. one of Clains 1 to 3, or a

pharmaceutically acceptabl e derivative thereof, as an
5 active ingredient for the manufacture of a nedi canent

or t Wit QD WHRRS SahitHib of ItRRn®in is

7{.hro%%@tﬁé@%@ﬁé&%ﬁ%%ﬁ%?%&&m hod of tréat ment of a

bendfibidl] ehichhaetod rbptisdscaintfistrmticonbi o thesapsohedliycétiictive

whi ch thod conpri ses .adm .ni stration.of, a

P b1 CHPTET POCTDES Aol GBI X ColBBur s> o @

Iﬁ%ﬁﬁﬁzfé@ﬁ’ﬁdaﬂya&[&eﬁ&lﬁe PeriGhtdieNBerdeof,Oto3a pRfsod suffering from, or

pharmaceutical I'y acceptable derivative thereof, to a

10 spsepiiple soifshigdr 4 pepditiammy or susceptible to, such a
condition. 8 A process for the preparation of a
conpound of fornmula | as defined in Caim1, which

£ ONPrA §86ces{ #r 1BOwRdpantgionfofa cxnpamddfdbriws hasadelfined in
wherein Rl, R2a, R2b, R3a, R3b, R4, R5a, RS5b and A are
Glaingéf Whish cpmpufeti m 1, with a conpound of fornula I11,

(gf %oﬁ;,]pﬂﬁé Bf’%{é‘%n?{ﬁoﬁﬁ%rf? tug,(pﬁt is protected at the

no- su uent o e pyridine
4
ab R RSa R5b

Rz_l N OH
2b

R—7\ O

R
15
wherein R, R??, R?®, R® R*® R*, R® R° and A are as defined in Claim 1, with a
compound of formula III,

R R
[1] —N
7 1l
H G \ NH,

RS

or a derivative thereof that is protected at the 2-amino substituent of the pyridine
20  ring, wherein R® to R® and G are as defined in Claim 1;

(b) reaction of a compound of formula IV,
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ring, wherein R6 to R8 and G are as defined in Caim
1; (b) reaction of a conpound of fornula IV,or a

wdeniviasizee t hereof that is protected at the 2PamiSE2006/000709

substituent of the pyridine ring, wherein R2a, R2b,
R3a, R3b, R4, R5a, R5b, R6 to R8 and G are as defined
in daim1l, with a compour® of fornmula V, Rl1-A-Lgl V
wherein Lgl represents a |l eaving group and RL and A
are as defined in Claim1l; (c) for conmpounds of
formula | in chAre esegyits C(O NH, reaction of a
conpound_gf f\&ﬂ ik ‘gg g i ned above, or a

deri vatiRe ed at the 2-am no
substitg A conpound of
formula_ M, is as defipged in
d ai m 1R unds of;/formula | in which A
represen r&actl on of a conpound of
formul a ., aNHiefi ned above, or a derivative thereof

that is protected at the 2-am no substituent of the
oPY eV e rthérgof ﬂwhﬁ is p’;loteamb atithd Biminorsubstauedt bf tHelpyedite

I kyl 1
n&)"“’%g@onﬁou SRT R O?Ffsr]afuRwﬁ Mﬁﬁfm ngﬁgl;‘%prlllﬁéaml

11 o0 %81% G st¥odhliyks substituted by -0-C(OQ-X-R 1 1,

Teacglon o a correspéndlng conpound of formula | in
whi ch R7 —hg R8 represents C - al kyl subsVituted by

d. of f [1. RIAX-CLO) -
WOFEIR W dF BT SR SR DAL IR G AP S BhGRe 1
é?nfér YobBuRE dheforfel 1 b GhathmA liepfkerdtd )C(OWHOt@eﬁmo nf a

a protected derivative of a conpound_ as cl ai med
C@hmmmdpf formuyla E¥ngsodafined £bavsy pia éermatwea%le@ef thatelg prcﬁected

oifpatmie SPsufid B pRuag LAt e tBbi o gm s v
prot ect edRUGN=HG=D i Ve VI
wherein R’ is as defined in Claim 1;
(d) for compounds of formula I in which A represents C;¢ alkylene, reaction of a
compound of formula IV, as defined above, or a derivative thereof that is protected
at the 2-amino substituent of the pyridine ring, with a compound of formula VII,
R!-Cy.5 alkylene-CHO VI
wherein R is as defined in Claim 1;
(e) for compounds of formula I in which R’ and/or R® represents Cj.4 alkyl
substituted by -O-C(O)-X-R!!, reaction of a corresponding compound of formula I
in which R and/or R® represents Cj alkyl substituted by -OH with a compound
of formula VIII,
R''-X-C(0)-L¢? VIII
wherein Lg? represents a leaving group and R'! and X are as defined in Claim 1; or

(f) deprotection of a protected derivative of a compound as claimed in Claim 1.

9. A compound of formula III, as defined in Claim 8, or a protected derivative

thereof.
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10. A compound of formula IV, as defined in Claim 8, or a protected derivative

thereof.



