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NEW 5, 6- DI HYDROPYRI DI N- 2- ONE COVPOUNDS USEFUL AS

I NH BI TORS OF THROVBI N Field of the Invention This
wOonvenssan rel ates to novel pharnmaceutical ly uBetsE2004/001878

compounds, in particular conpounds that are, and/or

conmpounds that are netabolised to conpounds which are,

conpetitive inhibitors of {ﬂypsin-like serine

prot eases, especially thronbin, their use as

- NEWCS/E=DIH YDROPYRIDIN2LONEPCOMPOENDS t HSHFIGL AS

them and synthetic routes to their production.
IPDSEBITORS BYHdHBOXYBIN i on i s the key process

i nvolved in both haenbstasis (i.e. the prevention of
bl ood | oss from a danaged vessel) and thronbosis (i.e.

]ghﬁ%ff#gaii on.of a blood clot in a blood vessel,

G0t HSs lfveea{’&f% to vessel obstruction). Coagul ation
is the result of a conplex series of enzymatic
reactions. One of the ultimate steps in this series of
TEigCldvention sreldtes donuevali phamhadduéically ewsefne compounds, in

prothrombin to the active enzyme thrombin. Thron‘gi{] ids
partienlar coprpeypngds dhat peg, angfer fompeurds Hiatgie metabolised to

activates atelets, |eading to.pl.atele re ion,. .

Sommend” rPhhnaten somaot i | PrfiRstert WHERAkE Berine
| t Vil LRI B r ;

BOATED SPpLRR, AOFABEL R, B up ThBHEAmUIRy Hhaffficoutica

RAhYHBfiSnd Cort@inthg fHEph dhi @X/ﬁﬂh*é’fib Routes td tresirproduction.

thronbin activates factor V, factor VIII and FX

|l eading to a "positive feedback” generation of

thronbin from prot hronbin.By inhibiting the

Backgpamidon of platelets and the formation and

crosslinking of fibrin, effective inhibitors of
thronmbi n woul d be expected to exhibit antithronbotic

%g&ddvéééguldt{brﬁﬁdﬂhtsil&?ﬁpl‘%@éést R BRRA inCh & tHakhlostabulik. the
prevention of blood loss from a damaged vessel) and thrombosis (i.e. the
formation of a blood clot in a blood vessel, sometimes leading to vessel

obstruction).

Coagulation is the result of a complex series of enzymatic reactions. One 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.
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expected to be enhanced by effective inhibition of the
positive feedback nechani sm |ndeed, the convincing

wanbvistasaeboti c effects of a thronbin i nhi bi t oPCTSEN®N001878

has recently been described by S. Schulman et al in N

Engl. J. Med. 349, 1713-1723 (2003). Prior Art The

early devel opnent of | ow noffecul ar wei ght inhibitors

of thrombin has been described by C aesson in Bl ood

B3 athibiting the |a|ggtega50n43f plmmm Bleofﬁm@klomandlcrOS(Slmkmg
Adin 107,

C}]feﬁbflﬂe(?f QS’FlBﬁ‘L‘i‘qﬁ Ihoks tﬂ WQ é%e‘@o‘élﬁl gﬁe(x&’ *ﬁ)&} 10 jeghibit
q;q%@ﬁlie ctbchI Eéa&ﬁg arlﬁoﬁg%l'aﬁa"in‘%ﬁ‘ﬁ?&&b J%cﬁ@ftgt BBuld be

m no aci seque

egdg%‘éﬁéﬁsﬁ)dbetéiﬁrﬁﬁc@d‘%ﬁ}oéﬁeéw aittiBHidnhef thé pepitivéefeedback

uence Phe-Val -Arg”(P9-P2-P1, hereinafter referred

rh@chﬁnirhe RidleB2; it sempincing) antithtambeti¢ leéfeatssof a thrombin
ef fective inhi b| tor. Thronbin inhibitors based on

1ph;h1tomym weni hest ievetly beon figsexieed byoS. Selpeiman @agl dn M.
P t
Bretnd Math 3505 BRI Tunct Tons) - are di scl ased

in, for exanple, International Patent Application
numbers WO 93/ 11152, WD 93/ 18060, WD 94/29336, WD
3649, WO 95/35309, WO 96/ 03374, WO 96/ 25426, WO
96/ 31504, WO 96/ 321 10, WD 97/02284, WD 97/23499, WO
97/ 46577, WO 97/ 49404, WD 98/ 06740, WD 98/57932, WO

99/ 29664, WO 00/ 35869, WO 00/ /

Dy canky lvelopomi o1 Jovamal Relis 3 S 3R bR picBpombin has
Pt 468, 23 7,
it BgriBB T B ShnR 17 600l B0 o341 1R s

Pat ent nunber 4,346,078. Inhibitors of serine
proteases (e.g. thronbin) based on electrophilic

BRIghRK st (i P Olin. do. Theest. 8% sapph 10Ap6A ,(1968)) resorted
t he conpounds di sclosed in

thrombin inhibitors based on the amino acid sequence situated around the
cleavage site for the fibrinogen Aa chain. Of the amino acid sequences
discussed, these authors suggested the tripeptide sequence Phe-Val-Arg
(P9-P2-P1, hereinafter referred to as the P3-P2-P1 sequence) would be the

most effective inhibitor.

Thrombin inhibitors based on peptidyl derivatives, having cyclic or acyclic
basic groups at the P1-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 185 390, 468 231, 526
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wonreis@ases based on C-terninal

Eur opean Patent Application nunbers 195 212, 362 002,
364 344 and 530 167. Inhibitors of trypsin-like serine

of arginine (and isothiouroni um anal ogues thereof) are
known from European Patent fpplication number 293 881.
Achiral thronbin inhibitors having, at the P2-position
of the nol ecule, a phen and a cycli

| group c or
Sy G SBBSB60 s pna 64Ind 13 68T 80.0n00 A1d and S Ratent
in Inter [onal Patent Application nunbers WO
n@@ﬂ%@4@%&£b&§96/06832, WO 96/ 06849, WD 97/1 1693, WO
97/ 24135, WD 98/01422 and WO 01/ 68605, as well as in

Bi oorg. Med Chem Lett. 7, 1283 (1997). International
Igﬁfs@;b?ﬁbgs 6P Eﬂiﬁﬁgt(ﬁeaﬁg ol shri¥@HIR) BE&RA002BIkcHEHRIlic1&totes

se thronbin inhibitors having groups at the )
iP2thpoBl {positidmaass alsoekpewh| setly asuthenc@manimds Wéscbdsed in
and 1, 4-benzoqui nones. Sim |l ar, phenol -based c ou
Burepeds Bateing Apsatipn numl@rrﬁd%oﬁaﬂ, 364 @ ,mﬁﬁaﬁ%ﬁ%o |
ra:?n‘oer WO 01/ 68605. Further known inhibitors of
¥r onbi n and ot her trypsin-like serine proteases are

based (at the P2-position of the nolecule) on the
3-am no- 2- pyri done structural unit. For exanple,

BRI &F tBpsarlike @Brife proteases-HRed @an€-terminal boronic acid
3- am no- 2- pyrazi none, 5-amni no-6-pyri n done,

derbvatives Dfarginineri(aid isotkiogronium analogues thereof) are known
5-amino-1,3,4-triazin-6-one are_disclosed in
ﬁﬁmdﬁﬁ@pﬁéﬁBﬂﬁméfﬁﬁﬂwﬁﬁﬁmPB%E?B%ga ers WO 96/ 18644,
WD 97/01338, WO 97/30708, W8/ 16547, WD 99/ 26926, WO
00/ 73302, WO 00/ 75134, WO 01/38323, WO 01/ 04117, WO

T

phen9P fﬁ%’ asd wedyclizson aby i basidegtouhet the [RY-posifion, are
817 (1998), ibid. 13,161 (2003). and J . Med. Chem 41

dig@l6s¢dl do dnternational Patent Application numbers WO 94/20467, WO
96/06832, WO 96/06849, WO 97/11693, WO 97/24135, WO 98/01422 and

WO 01/68605, as well as in Bioorg. Med. Chem. Lett. 7, 1283 (1997).

International Patent Applicatioﬁ numbers WO 99/26920 and WO 01/79155
disclose thrombin inhibitors having groups at the P2-position based,
respectively, upon 2-aminophenols and 1,4-benzoquinones.  Similar,
phenol-based compounds are also disclosed in International Patent

Application number WO 01/68605.

Further known inhibitors of thrombin and other trypsin-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, S5-amino-6-pyrimidone, S5-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 97/3Q708, WO

boroni c aci d dePCVaE200¢901878
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Thronbi n i nhi bitors based upon

2- 0X0- 3-am no-substituted saturated azaheterocycles
wanreosdisseb osed i n I nternational Patent Appli caPCOISE2004/001878

nunber WO 95/ 35313. More recently, thronbin inhibitors

have been di scl osed that ar g based upon

4- am no- 3- nor phol i none (see 'J. Med. Chem 46 1165

(2003)). None of the above-nenti oned docune
Qfl/ 565455 eV er 9%’@@@61 VWO HPo1ATdE, B?%@e(w/@éi%hwo 01/38323 WO

ositjion) on

ATkl - 9GP 030E WeO: QUTARG e B OHORL2LE WD A2P64140
AR CEA | e oS

B0k g?he% i ieﬁJ 808 87 (\PSUR)! mzdcmemr(%osmﬁd yamd

ar macoki neti'c profile. Such woul

@ﬁmcﬂ,pdmt% (11998)3eful as anti coagul ants and ther efore
in the therapeut| c treatment of thronbosis and rel ated

di sorders. Discl osure of the I nvent| on According to
e B o e, B o5 SRERS Spefonl e
%fﬁeteacgé}\%qa%g? g}%k%lé? Qnﬁﬂloﬁ%]%’ g';clﬁatrﬁtz&gl?ll?@ﬂlotnoﬂumber

Wb 98y 3 31, vk ?é‘d%'ﬁﬁyt thrbhbi® inHiBitatskdvesenRlisclosed that
represents (a) i o alkyl, C2-10 alkenyl, C2-io

akkpayed (pbn Gh-atrahbéﬁ‘r-mdnplmcdlrg]mu(ﬁeear]e Med.i Ghain, 46, 1165
substituted by one or nore substituents selected from
(?803)). CN, C3.10 cycl oal kyl (optionally substituted by
one or nore substituents selected fromhalo, OH =0,

G _6 alkyl, C1.6 al koxy and aryl), 0 R7a, S(O nR7b,

1%89% wﬁ%CAK&%%en%ﬁg@WQ%%ﬁysf disclose or suggest compounds

based (at the P2-position) on the 1-amino-2-oxo-1,2,5,6-tetrahydropyridine

structural unit.

Moreover, there remains a need for effective inhibitors of trypsin-like serine
proteases, such as thrombin. There is also a need for compounds that have a
favourable pharmacokinetic profile. Such would be expected to be useful as

anticoagulants and therefore in the therapeutic treatment of thrombosis and

related disorders.
Disclosure of the Invention

According to the invention there is provided a compound of formula I
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N(R7s) (R7h), B1-C(O-B2-R7i, aryl and Hetl), (b) C3.10
cycl oal kyl or C4.10 cycl oal kenyl, which latter two

waroespsssaase optional ly substituted by one or NnBCESE2004/001878

substituents selected fromhalo, 0, CN, G .lo al kyl,
C3.10 cycl oal kyl (optional Ig substi t ut ed by one or
nore substituents selected fromhalo, OH =0, G .6

al kyl, G _6 alkoxy and aryl), 0 R7a, S(O) nR7b,

S(O) 2N(R7c) (R7d) ,, N( RRé)ﬁ QQ2R7f N(R7g) (R7h),
B3-C( O - B4- R71, RiR nd (c) aryl, or (d) Het3;
R7a to R71i nde ‘& P t, at each occurrence,
(a) H (b) Ci-| C2_i o alkenyl, C2.io0 al kynyl
(which latter ﬁ? are optlonally substituted
by one or nore };da uent@ sel ected fromhalo, OH C
6 al koxy, aryl He f,_p (c) C3.10 cycloal kyl, C4.10
cycl oal kenyl (whichTatter two groups are opti onal | y
substituted by one br nore substituents selected from
halo, OH, =0, G .6Mlkyl, Calkoxy, aryl and Het5),
(d) aryl or (e) Het6, provided that R does not
WidFdsent H when n is 1 or 2; Rka, R2b, R3a and R3b

RIBGHE O SR Pl ot st B
aabRéd ttatleg hy(oarm OB(@Y, B0 (@1 mehoratteprFgﬁu%@%b

or one of toget her with one of R3a an
memyem:ttes:h@ith)atEyJGaﬂqlerm represents (a) H,

R' represents

(a) Ci10 alkyl, Cy.y0 alkenyl, Cy.1o alkynyl (which latter three groups are
optionally substituted by one or more substituents selected from halo,
CN, Cs.jo cycloalkyl (optionally substituted by one or more
substituents selected from halo, OH, =0, Cy alkyl, C;4 alkoxy and
aryl)) OR”, S(OLR™, SORNROR™), NR™SOMR",
NR™®)R™), B-C(0)-B-R”, aryl and Het"),

(b) Cs.1g cycloalkyl or Cy o cycloalkenyl, which latter two groups are
optionally substituted by one or more substituents selected from halo,
=0, CN, C;.1¢ alkyl, Cs.1¢ cycloalkyl (optionally substituted by one or
more substituents selected from halo, OH, =0, C, alkyl, C;.¢ alkoxy
and aryl), OR™ S(O)R™, S(ORNR™R™), NR™)SO)R,
NR®)R™), B3-C(0)-B*R", aryl and Het?,

(c) aryl, or

(d) Het?;

R’ to R independently represent, at each occurrence,

(a) H,
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(b) halo, (c) G-6 al kyl, C2-6 al kenyl, C2.6 al kynyl,
C _6 al koxy (which latter four groups are optionally

weuhwstosgsab ed by one or nore substituents sel ecPed/skEzmmno187s

hal o, OH, CN, C al koxy, C(OOH C(OOC 4 alkyl and
OC(O-CL.4 alkyl), (d) together with R5, R4 represents
C2-3 "-alkylene, T -(C 2 n-al kylene) or (Cl1.2

n-al kyl ene)-T1, which latter three YOﬁJ S are

opt)dal lajkdyBsn ellcenyl, 63 1hallynyd (Whigh tabige thyee axpeps are
R5 and R6, R4 represents T2- H) =] .. Werein T2 is
bondéwptiogalli éué,ﬁtﬁtlaﬁﬁiyoo% Pt %1%&?1 éu%‘drtgﬂﬁmﬁﬁ e‘negte% frSm halo,
atta ~ R [ dently represent H, F or

met h%ﬁ?%ﬁgﬁq&f %’rl aga%%%m)l’s optionally substituted

by r a kycleh 1 qediibierlatet w4

re élacret%éﬁt g}@cgﬁ%ﬂfv- glgg)fll ’é%@, ﬂ%h?roq 2 1n- alakyl ene) ggd:@(scare
2 n- ajptionelie substitntedbycond at trere shbsiugnisspkectadefrom halo,
optionally substituted by hal o, or I&b together with
R4, PBHar®, R4-sradkyle Semdkory, poylapd Heherein 72 i's

bon(ged o the CGatomto which the group R4 is
at ERABEOT T1 and T2 independently represent O S, N(H)

or %(lﬁftglgkyl)i G represents (a)

Cg ) a)-[CH(C(O) R9)]0.i-C0-3al kyl ene-rV, (b)
proVAeNRYR P @es ndt Adpresent BNahefv is(1Gr B N(R8c) C0_2

al kylene]0-Q a - -

R*® R®, R® and R® independently represent H, F, C.; alkyl or
(CH,)030(C1.3 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

(a) H,

(b) halo,

(c) C1¢ alkyl, C,6 alkenyl, Cp alkynyl, C;.s alkoxy (which latter four

| groups are optionally substituted by one or more substituents
selected from halo, OH, CN, C;. alkoxy, C(O)OH, C(0)O-C;.4 alkyl
and OC(0)-C,4 alkyl),

(d) together with R’ R* represents C, 3 n-alkylene, T'-(C,., n-alkylene)
or (Ci n-alkylene)-Tl, which latter three groups are optionally -
substituted by halo, or '

(e) together with R’ and RS, R represents T2-[C(H)=], wherein T is
bonded to the C-atom to which the group R* is attached;

R® and R® independently represent H, F or methyl (which latter group is

optionally substituted by one or more F atoms), or



or ( RO represents Hor a 5- to 10-nmenbered aromatic

het erocyclic group conprising one or two rings and
woamisassizng, as heteroaton(s), one sul fur or ORgEESA2004/001878

atom and/ or one or nore nitrogen atons, which

het erocyclic group is optio?ally substituted by one or
nore substituents selected fromhalo and G _6 al kyl;

QL represents O NR1Qa, [N(H]10.iC(O-CQ. 2 al kyl ene,

(€Y ©eErcyh, RorR™. repmesenth o3 raraliepenes ehtdCioor-alliydpre) or
ts -f j-N - CH-fN/ b 2\

Gt ralkyieapr Sbuwbih affectiee siogfiscrie-tRUana By dpgitted

al kyl epe- CH=CHC 0.2 al kylene-R (c) Co-2 al kyl ene-C

G .h?%lq{yl ene-R a, (d) (e) (CH2) (M wherein the

(ﬁﬁd@%@héﬂ WRh REPRESEATS RPredBhisAITAfCUDH)] whbris! T” & béhded

5 to the C-atom to which the group R* is attached;
T! and T? independently represent O, S, N(FH) or N(Cy.4 alkyl);

G represents
(2) -C(O)NR™)-[CH(C(O)R")]5.1-Co.5 alkylene-(Q')e-,
10 (b) -C(ONR®)-C, 3 alkenylene-(Q")s-,
(c)

O
c a py
}{“\[N(RB )Coos alkylene]oq——-Q2 ng%_ N
(d)
O-N
N\

|
NJ\(CHZ)O P

15
R’ represents H or a 5- to 10-membered aromatic heterocyclic .group
comprising oné or two rings and containing, as heteroatom(s), one sulfur or
oxygen atom and/or one or more nitrogen atoms, which heterocyclic group
is optionally substituted by one or more substituents selected from halo and
20 Cyg alkyl;
Q! represents O, NR'®, [N(H)],.1C(0O)-Cy., alkylene, C(O)NHNHC(O), or
N=C(R'®)-;

arepresents 0 or 1;



Ar represents phenyl or naphthyl; Het represents a 5-
to 10-nenbered heterocyclic group conprising one or
woOwemsrisss3e and contai ni ng, as heteroaton(s), oRETSELIOWN01878
or oxygen atom and/or one or nore nitrogen atons; R |a
represents H or one or noregsubstituents selected from
halo, OH, CN, G .6 alkyl, é6 al koxy (which latter
tywo groups are optionally substituted by one or nore
Quirspieseist s sel ected from halo, OH Cl.4 al koxy,
C(O OR12a and C(O N(R12b) R12c), and S(O 0.2R12d; R IDb
and RiIc indepe@g Iy_r%g re ént Hgg'_éée or nore
substituents sel® \dfroﬁ\h 0, EH C .6 al kyl,
Cl al koxy (which lattér two grouﬁ re optionally
sybstituted by one or nore substituents selected from
QalwspreseRtsC 4 al koxy, C(O) OR12a and C(O) N( R12b) R12c),
S(O0.2R12d, 0, =NH, =NCH and _=N-CN; Rl2a to Rl2c
i ndependent|ly repres C 6\% | or C3_7
cycl oal kyl (which Iaj;/tel'l1 two_gpoups are optionally
substituted by one OH or N(E&Ze) R12f,gr oup or by one or
nore hal o atons); Rl2d represents, independently at
3> each occurrence, G _6 alkyl optionally substituted by

N( R12e) R12f group or by one or nore hal o
lg{}g%‘rgs_!:r&ﬁ% and R12f represent, independently at each

OCGHY CepaRyldheoR®.C 4 al kyl optionally substituted by
one or noré halo atoms; Ra to Rd independently

r effbe€aptlkyineRCBECGH-UanalkylnisyR",
(c) Cy.; alkylene-C=C-Cy., alkylene-R",

10 (d)
R1 1a
(e)
(CH2)0-1
- 11b

R

H

wherein the dashed line represents an optional double bond, or

3@ R

N

R1c

15 ®

>

Ar represents phenyl or naphthyl;
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wa42005R58826 H (g) NH

13b RN 14b R () N H (O 14c R C0_3 al kyl ene- N 14d
R(d) 13c RN 14e NH R (e) O014f ,RN NHH(f) O

9

Het represents a 5- to 10-membered heterocyclic group comprising one or
two rings and containing, as heteroatom(s), one sulfur or oxygen atom

and/or one or more nitrogen atoms;

Rl represents H or one or more substituents selected from halo, OH, CN,
Cy. alkyl, Cy¢ alkoxy (which latter two groups are optionally substituted by
one or more substituents selected from halo, OH, C,.4 alkoxy, C(O)ORI:Za
and C(ONR®)R'?) and S(0)..R";

RM and R!° independently represent H or one or more substituents
selected from halo, OH, CN, C, alkyl, C;¢ alkoxy (which latter two groups
are optionally substituted by one or more substituents selected from halo,
OH, C,4 alkoxy, C(O)OR'* and C(O)NR'®)R'™), S(0),,R'*, =0, =NH,
=NOH and =N-CN;

R!% 1o R' independently represent H, Cy¢ alkyl or Cs; cycloalkyl (which
latter two groups are optionally substituted by one OH or N(Rm)R12f group
or by one or more halo atoms);

R'™ represents, independently at each occurrence, Ci¢ alkyl optionally

substituted by one OH or N(Rm)R12f group or by one or more halo atoms;

R and R represent, independently at each occurrence, H or Cy4 alkyl

optionally substituted by one or more halo atoms;

R® to R independently represent
(a)

13a
_R

N

—-@— )l\ AR

N N

| |
H H

PCT/SE2004/001878



or N(h) NEN NN -Nl or NV Nl or Ro to Rd may al so
represent H @B represents O N(RLCc), S(O 2, S(O 2NH,

WQ2W5/008826 CH=N-; Q4 represents O, S or CH2; a PCT/SE2004/001878
represents Oor 1; Rl3ato R13c independently represent
(a) H (b) CN, (C) NH2, (d) 5 or (e) C(OORL6; R15
represents (a) H (b) G .i al kyl, C3.i0 al kenyl,
C3_.i 0 alkynyl, (c) C3.10 cycloal kyl, C4.10

(wycl oal kenyl , which latter two groups are optionally
substituted by one.pr nore substituents selected from
halo and C _6 al/k@], or (d) C1.3 alkyl, which latter
group is optioNally |nterrupted by oxygen and is
substituted by Iary -Oaryl; R16 represents (a) Ci

.10 a nyI C3_i 0 al kynyl, which latter
thr eefg’&gp)a are '\a‘
H

2

(©
R14c
/
—N
—§‘C0_3 alkylene \R14d
5 (d)
R13c
N]/
%_NH)\RMe
()
0
/H\ R14f
o
H H
D
O .
R14g
}JJ\T/
10 H ,
(8)
N—-0O N—0

H or
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optionally interrupted by one or nore oxygen atons, or
(b) C3.10 cycloal kyl, C4.10 cycl oal kenyl, which latter

woOemsgseaps are optionally substituted by one BCT/SBZI®4/001878
substituents selected fromhalo and Cl1.6 al kyl, or(c)
G _3 alkyl, which latter grlgup Is optionally
interrupted by oxygen and i's substituted by aryl or
-Oaryl; R8a to R8c, RlCato RlCcand Rl4ato

(RL4gi ndependently represent (a) Hor (b) G .4 alkyl
(which latter group is optionally substituted by one
or nor 3&‘ ituents sel d fromhalo and OH), or
Rl4a R14ki ndepen Ny nepresent C(OOCL 6 alkyl
(the al'kyNFart oI whi ch ¥t ter group is optionally
substituted by aryl and/or one or nore halo atons), or

dodbrwexridso (epresenbblkyl substituted by C3.7

gt b s SR B0 o Grsag 1 9 ° © °
' i db I d/ hal
R B 6 2 kvt Vo) " OO L 6 alkyl
A feBfeseh#y) op@dyt of which latter group is optionally
substituted by aryl and/or one or nore halo atons) or

(f) S(O 2-CL6 alkyl (the alkyl part of which latter

Loup {ss.optionally substituted by aryl and/or one or
ﬁlé?@ﬂa?’l @&Pﬁﬁgﬁ’fm)b?epm%tand R14dt oget her represent

qua%-al kyl ene optionally interrupted by O S5 N(H)
or( ("C L4 al kyl) and/or substituted by one or nore CL4

al M'CEEOUDS;

(c) NH,

(d) OR™ or

(e) C(O)OR™;

RY represents

(@) H,

(b) Cy.10 alkyl, Cs alkenyl, C;.19 alkynyl,

(c) Cs.io cycloalkyl, Cq4.q9 cycloalkenyl, which latter two groups are
optionally substituted by one or more substituents selected from halo
and Cj.¢ alkyl, or

(d) Cy.3 alkyl, which latter group is optionally interrupted by oxygen and
is substituted by aryl or -O-aryl;

R'® represents

(a) Ci.y0 alkyl, Cs.q9 alkenyl, Cs.10 alkynyl, which latter three groups are
optionally interrupted by one or more oxygeh atoms, or

(b) Cs.10 cycloalkyl, Cy.jo cycloalkenyl, which latter two groups are
optionally substituted by one or more substituents selected from halo
and Cy.¢ alkyl, or
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each aryl independently represents a C6.10 carbocyclic
aromati c group, which group nmay conprise either one or

wowemsrisssgs and may be substituted by one or nDPET/SE2004/001878

substituents selected from(a) halo, (b) CN (c) G _10
alkyl, C2.io alkenyl, C2.iojal kynyl (which latter
three groups are optionally substituted by one or nore

& el et ey et Brptiorily dFtPaihies DY osygen gnd
' | d d) C3.10
25::: ga db#lﬁ%él&&gtag‘?e&ogﬁ O) (\?\EI crI;IeIt a% t eg 2\/\/0

groups are optionally substltut ed by one or nore
bst i uent s sel ected fromhalo, OH =0, C6 alkyl, CL
aallokRu yRBreRYY R Ehid R ¥endependpnily raptsanal | y
substltut ed by halo) and Het8), (e) 0 Rl7a, (f)
(?Ib, (9) S(O)2N(R17c)(R17d) (h)N(R

(9 E S e P o palpl kBl 63555 iore
gr?%%%%ég r@%él@ét@ frng%l %%ﬁﬁdependent ly

£ty S dpanesgreen OO {IORID o of
yhiddplatter grap Ismp;tldrgal]ym@stlmcb tiy layyloarel/or on®oe more halo
gt%glss ’I tuents sel ected from hal o, -
or R* represents
(a) Ci.4 alkyl substituted by Cs.; cycloalkyl or aryl,
(b) C3.7 cycloalkyl, .
(c) C(0)O-Cy¢ alkyl (the alkyl part of which latter group is optionally
substituted by aryl and/or one or more halo atoms),
(d) C(0)C6 alkyl,
(e) C(ON(H)-Cy.6 alkyl (the alkyl part of which latter group is
optionally substituted by aryl and/or one or more halo atoms) or
(f) S(0),-Cy6 alkyl (the alkyl part of which latter group is optionally
substituted by aryl and/or one or more halo atoms), |
or R and R together represent Cs. n-alkylene optionally interrupted by

O, S, N(H) or N(Cy4 alkyl) and/or substituted by one or more C;.4 alkyl
groups;

each aryl independently represents a Cg.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,



10

15

20

25

30

OH, Cl1.6 al koxy, phenyl (which latter group is
optionally substituted by halo) and Het10), (c) C3.10

woyalspasseyl , C4. 10 cycl oal kenyl (which | atter PGWD/SE2004/001878

groups are optionally substituted by one or nore
substituents sel ected fron1§alo OH, =0, CL6 al kyl,
G _6 al koxy, phenyl (which Iatter group is optlonally

substituted by hal o) and Het11), phen (whi ch
| ad) & graday, Cs.ioplikeoyalQayo ety w%u@al k\yfyehélnr@y g5puReyre

oS BB e SErtene @ﬁ{tﬁ%q L5gheied o,
v IR LN R A g

SU' fgfrouﬁ’ﬁgesﬁh&%l QEB¥EHISd 89 KRS aﬂm{s ©Oypri se one,

e rlng and nmay be substituted by one or

mo(cg @y}asbydldﬂkyﬁ €elecyelbatlenyl (@hitial laitex hvoCxroups) are

1o al ¥ C2-io al kenyl, Qloalknlg\gh%gn

| at t eupt ly gubstifstesrtey epé PbmMATE FUBTHYENS 9 reipehalo,

or no stitue Iec ed fr

&0 GF L& o sl i o1 DR gt e, SEP i
t d Het d

'cé 280@%,’0%!4&%@%@% 591 ?%Pﬁzﬁgha” (whi oh' 1 8¢t er

Wge Ru’/ps are optionally substituted by one or nore
su tltuents selected fromhalo, OH, =0, C6 alkyl, CL

6 ehks), RHH ,enyl (which latter group is optionally
substi tuted do) and Hetb), (e) =0, (f) O Rl19a,

st
() NR'™)S(0)R'",
@ NRER'™),
() B>-C(0)-B*-R'7,
(k) phenyl (which latter group is optionally substituted by halo),
(1) Het® and
(m) SIR™HRF)R™);

R!7 to R'” independently represent, at each occurrence,

(a) H,

(b) Cr.10 alkyl, Cy.19 alkenyl, Cs.10 alkynyl (which latter three groups are
optionally substituted by one or more substituents selected from halo,
OH, C,.¢ alkoxy, phenyl (which latter group is optionally substituted
by halo) and Het'"),

(c) Cs.10 cycloalkyl, Cy.io cycloalkenyl (which latter two groups are
optionally substituted by one or more substituents selected from halo,
OH, =0, C.¢ alkyl, Ci¢ alkoxy, phenyl (which latter group is
optionally substituted by halo) and Het'h),

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

(e) Het"?,
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(h) S(O) 2N(RL9c) (R19d), (i) N(RL9e)S(O) 2RL19f, ©
N(R19g) (R19h), (k) B7-C(O)-B8-R19i, (1) phenyl (which

woOabesmssggsoup i s optionally substituted by hal 8LT/SEmjo4/001878

Hef and (n) Si (R20a)(R20b)(R20c); Rl9ato

R191i ndependent |y represent;, at each occurrence, (a)

H (b) CG.io alkyl, C-io aﬂkenyl, C2-i0 al kynyl (which
latter threﬁbgroups are optionally substituted by one
moovided dhatbst doeenetsrepegsent HavhemmihdIB 2;0H, G 6

al koxy, phenyl (which latter group is optionally
substituted by halo) and Hetd), (c) C3.10 cycl oal kyl,

1 120 [ r ;
T8, 19 516, BB BBt BT A1 4GRGISIEY ditsrocyclic
S8hSe E&ﬁafrﬁﬁ%"oh@'d?,m&é hétroatdm6 seldeidd 6 Gxypddnoxjtrogen

phenyl (which latter group is optionally substituted
dmyl/ drasudfurarvhiek theferocuslip lgeonps (alyi edmprise enegrwori three
optionally substituted by halo) or (e) Hetf rovi ded
Hingsanuney BseybHEUIehhY 888 QF mrwhgf&z%mfekﬁ?@zf frppt o
to }—I:el%]fé i ndependently represent 5- or 6-nenbered

he{@ S’fcl i c groups containing one to four heteroatons

sek@c(tjﬁd from oxygen, nitrogen and/or sul fur, which
heterocyclic groups may be substituted by one or nore

tS u P@tdlf_}é&eﬂkﬁl, ®l g alleshyl r O halkonyFOvhict 16ttér Boueydrpups are
o B8 1 ndependently represent a direct bond, O S or
NH, roptionatly sybstituésbbyiene loy mergrsebstituers selestecfrom halo,
OH, C,, alkoxy, C(O)OH, C(O)O-C;, alkyl, phenyl (which latter
group is optionally substituted by halo) and Het"),
(d) Cs.10 cycloalkyl, C41o cycloalkenyl (which latter two groups are
optionally substituted by one or more substituents selected from halo,
OH, =0, Cy alkyl, C..¢ alkoxy, phenyl (which latter group is
optionally substituted by halo) and Het"),
(e) =0,
(f) OR™,
(2) SO)R™,
(B) S(O)LNR)R™),
() NR™)S(O:R"™,
() NRPHR™),
(k) B’-C(0)-B®.-R",
(I) phenyl (which latter group is optionally substituted by halo),
(m) Het® and ’
(m) SIR*HR*HR™);

RY o R™ independently represent, at each occurrence,

(a) H’
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R18a, R18b, R18c, R20a, R20b and R20c i ndependently
represent C 6 al kyl or phenyl (which latter group is

wopbismagd2by substituted by halo or G _4 al kyl ) PCOSEz®3/001878

ot herw se specified (i) alkyl, alkenyl, alkynyl,
cycl oal kyl , cycl oal kenyl , q: ylene and al kenyl ene
groups, as well as the alk part of al koxy groups,
may be substituted by one or nore halo atons, and (ii)

CY&)déll fyellceln €qy elksalk eyl BélﬁWﬁ whagh %Qﬁ% h@‘-‘@ gﬁgp@,are
t

g wo ity e b | 'Bﬁg?) awﬁ%%ntﬁ?? gt Rdlo,
e R R b P s

termy 322@5 & Wdtdal | y- accept abl e derivatives"

i nclu ar rraceufl cally-acceptable salts (e.g. acid
ad@iitcCon eﬁtlbslkyl FQY;_14 hoychoaticatayh o(evv}uf:h diattor tWoh g@roups are
definitions of the ternms aryl, alk al ken

al kyrgutionally|subpiipted by ene ar m§|suggptpg§p’@r§@¥ected from halo,
| k I bov

il o9al ot TR v 56 LR ¢ 16%?12@%2 S5 CBRE PRy L i

her el(gm&%ﬁgrsgﬁ 1tut9@d gdlﬁ%@f herein, includes

fluor rorm an erocyclic (Het,

He{d) pienie W Bichiditklefrou 1k|€)pf.1bnﬂl}0 suitsstivayedlby Haib) yr

saturated, partly unsaturated, wholly aromatic or

pa(de)llxleté,r omatic in character. Values of heterocyclic
Het 1,40 Hetl2 and He tf) oups t hat may

M@th,fﬁtthéfn%d idQes eabrqpr%ssabfﬁvf%ﬂzsé Fl<oct anyl ,

benzi m dazol yl, benzo[c]isoxazolidi nyl,
benzi soxazol yl , benzodi oxanyl , benzodloxepanyl

I@@L’a% q{é%ﬁgic?ék)en?&ﬁépféﬁé’s‘éﬁ{ 5- e %ZﬂEHW&PMEwrocycllc groups

enzonor pho 1;3-benzoxadi azol yl

seniaxaz ohé do rfsbhr hbenaaearodaltcted dranmyazn) pltrogen and/or
benzo[ e rimdine, 2,1, 3-benzot hi adi azolg
sméf\notxmiaﬁohgtbrocychc groups may be substituted by one or more

substituents selected from halo, =0 and C, alkyl;

B'toB? independently represent a direct bond, O, S or NH;
n, p and q independently represent 0, 1 or 2;

RIS RI® R R0 R and R independently represent Cy¢ alkyl or
phenyl (which latter group is optionally substituted by halo or Cy.4 alkyl);

unless otherwise specified ‘

(i) alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, alkylene and
alkenylene groups, as well as the alkyl part of alkoxy groups, may be
substituted by one or more halo atoms, and

(ii) cycloalkyl and cycloalkenyl groups may comprise one or two rings

and may additionally be ring-fused to one or two phenyl groups;
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benzot hi enyl , benzotriazolyl, chromanyl, chronmenyl,
ci nnolinyl, 2,3-dihydrobenzi m dazol yl,

wa 26805¢eh58826r obenzo[ Z?] f uranyl, 1, 3-di hydr obenzoPCT/SE2004/001878

[cjfuranyl, |, 3-dihydro-2,I-benzisoxazolyl

2, 3-di hydropyrrol o[ 2,3- ]- ;pyridinyl, dioxanyl,
furanyl, hexahydropyr|n1d| |, hydant oi nyl
|n1dazolyl i mdazo[ |, 2-"]pyridinyl, |n1dazo[2 3-

o} hm}mzmlaydautloaﬂgeﬂopbptalbbﬂad&:m‘rﬁjmertbﬁreOf,s oxazol i di nyI
i soxazol yl, mal ei m do, norpholinyl, naphtho[l,
] furanyl, oxadlazolyl 1,2- or 1, 3-oxazinanyl,

i i 98 g o o

gi nyl , pyrrolidinonyl, pyrrolldlnyl pyrrolinyl,
pyrro o[ 2,3- & pyridinyl, pyrrolo[5,|- ]pyridinyl,
pyrrol o[ 2, 3-c] pyridinyl, pyrrolyl, quinazolinyl,
qui nol i nyl, sulfolanyl 3- squoIenyI L. )
Thes5, 6 t3emet r aply:mrmgu‘@c athytagespjable”  derivatives”  includes

5,6, 7-1etrahydrobenzopyrazol vl
pbaghaieaical mwamag‘%ﬁilp S (et i Adiionsalts).
tetrahydrofuranyl, tetrahydropyranyl,

3,4,5, 6- tetrahydropyridinyl

Fjor%hg’ a@of&h&@@f@bﬁ@b’ rthé"d@ﬁﬁ}ﬂons of the terms aryl, alkyl, alkenyl,
.5, 6-tetrahydropyrimdinyl, thiadiazoly

aﬁkyrﬁ}ﬂobydoa}}dyl tyuloalkkyyl, afltylemylalkenylene and alkoxy groups
thieno[ 5,1 -c]pyridinyl, thlochroq?nyl riazo
progidedtabioxe Gipply2, IlesSthervige siated. airfask ApRsa 9 Stlﬂé terms
i ke. Values of Het that may be nentioned include
heﬂa?ablcyclo[z 2.2] octanyl, benzim dazol yl,

benzo[ c]i soxazol i di nyl, benzisoxazolyl, benzo[

] furanyl, benzopyrazolyl benzo[ e] pyri m di ne,
TRNEahhaRe| When beazhireld, Mchndds, flrzozeHlbioabedib and iodo.
2-0Xx0- 2, 3-di hydr obenzi mi dazol yl, 1, 3-di hydro-2,1 -benz
|soxazolyl 2, 3- dlhydropyrrolo[2 3- ]pyrldlnyl

furanyl

2- h d d ||
HefeRegelie. (et g, d vt BHAcHST . (O BsbuErOnpnyey be fully

lidinyl
SRR sl GBI DI, e o
JHaPRAEz! 'Vzllueé”ogedété’ﬂo@y&hc %Héxomtlpaf TitPYhnd Het® to Het)
pyrazinyl, pyridinyl, pyrimdinyl,

grolipd @t riehy dibey | mentioned include 1-azabicyclo[2.2.2]octanyl,

benzimidazolyl, benzo[clisoxazolidinyl, benzisoxazolyl, benzodioxanyl?
benzodioxepanyl, benzodioxolyl,  benzofuranyl, benzofurazanyl,
benzomorpholinyl, 2,1,3-benzoxadiazolyl, benzoxazolidinyl, benzoxazolyl,
benzopyrazolyl, benzo[e]pyrimidine, 2,1,3-benzothiadiazolyl, benzo-
thiazolyl, benzothienyl, benzotriazolyl, chromanyl, chromenyl, cinnoliﬁyl,
2,3-dihydrobenzimidazolyl, 2,3-dihydrobenzo[b]furanyl, 1,3-dihydrobenzo-
[c]furany]l, 1,3-dihydro-2,1-benzisoxazolyl  2,3-dihydropyrrolo[2,3-b]-
pyridinyl, dioxanyl, furanyl, hexahydropyrimidinyl, hydantoinyl,
imidazolyl, imidazo[1,2-a]pyridinyl, imidazo[2,3-b]thiazolyl, indolyl,
isoquinolinyl, isoxazolidinyl, isoxazolyl, maleimido, morpholinyl,

naphtho[1,2-b]furanyl, oxadiazolyl, 1,2- or 1,3-oxazinanyl, oxazolyl,
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3-pyrrolinyl, pyrrolo[2,3-fr]pyridinyl, pyrrolo[5,1-
] pyridinyl, pyrrolo[2,3-c]pyridinyl, pyrrolyl,

wqubesosssayl , 4,5, 6, 7-t et rahydr obenzi m dazol yl , PCT/SE2004/001878

4,5, 6, 7-tetrahydrobenzopyrazol yl,

5,6, 7, 8-tetrahydrobenzo[ e] 7pyr| m di ne,
3,4,5,6-tetrahydro-pyridi nyll

3,4,5,6-tetrahydropyrim di nyI 2-imno-thiazolidinyl,
phithdlazihyl, pipérazimyl, pperidinyh rm{rmyﬂ m]rpwll @mznny lvayiaeslyl,
of Hetl t hat ma be rrentlon [ benz on
iy, PYBREAY. DYIOAYRY b BT PEpRNSE F010[2,3-

AR DU B JEHRIED! %ﬁﬁyﬁﬁm'i’?t 3piiglyl,
PRGN 0} 6RERY 1,2 §u1§519&56120>9a§m@61ehy1 4,5,6,7-tetrahydro-

|nyI benzopyrazol yl

benZimdrdagoa) h}S@@V&é@throbﬁmW&Zdiyle 15y6 7,8-tetrahydrobenzo-

2- oxochr onmenyl

[Z]Wrnni@lnlﬁ:,o ti@trlzlbycz:e}’mr@nﬁllgy Itetrakiydsopy g hydif é@@‘ﬁ%}mdﬁo'
hi |
nyg@ﬁaylﬂm f#;? & tp@%ﬁs&ﬁ%ﬁ%ﬁlwm narho -Ep ARy A Fifitiny,

tgfﬂ ZO' ﬂfi i en@(fa&nyY' : tl%éh?lol "é?ﬂ'éno[S 1-c]pyridinyl,
tﬁhd!:h%x%ﬂ?ﬂ ﬁla%ofylt a3 ahryﬁk@m[z 3o Pyhidid az@kbenyl and
I enyl -triazolo[2,3 - Jryfintidinyl an( j x

thetikeny! . val ues of Het9 that may be nentioned include
1, 3, 4- oxadi azol yl, oxazolyl and pyrazolyl. Values of
Het9 that may be nentioned incl ude isoxazolyl,

?éﬁégl(ﬁ{eﬁé{]ﬂ@?%;ﬁg Iflfylgﬁqals Cga %ﬁaéfkggaé)?&gé&cn%aé&anyl
BT RERLT R IIRE A, sy ety

WinZbpyeizobiC| itengbRpyriliding,o lﬁehﬂxﬂhmmﬂﬁt Ebehﬂoﬂﬂ@thlényl
groups may be via any atomin the ring syst

banzotritizody1( V\AQeDEO-@p?pddmdrab%)m@ld@Oéylo atlgﬁndl]@fdrgr{z é—thﬁ)ﬁz-
égxz?zn f,tj ﬁ:d,ﬁ}?%&ygcyd I 0|_r2,§] %]p}br?éln% y b%mp P ent 28%nino-
hexahydropyrimidinyl, imidazolyl, imidazo[1,2-a]pyridinyl, indolyl,
isoquinolinyl, isoxazolidinyl, isoxazolyl, 1,2,4-oxadiazolyl, 1,3,4-
oxadiazolyl, 1,2-oxazinanyl,  2-imino-1,3-oxazinanyl,  piperazinyl,
piperidinyl, 2-oxo-piperidinyl, pyrazinyl, pyridinyl, pyrimidinyl, 2-imino-
pyrrolidinyl, 3-pyrrolinyl, pyrrolo[2,3-b]pyridinyl, pyrrolo[5,1-b]pyridinyl,
pyrrolo[2,3-c]pyridinyl, pyrrolyl, quinolinyl, 4,5,6,7-tetrahydrobenz-
imidazolyl, 4,5,6,7-tetrahydrobenzopyrazolyl, 5,6,7,8-tetrahydrobenzole]-
pyrimidine, 3.4,5,6-tetrahydro-pyridinyl, 3,4,5,6-tetrahydropyrimidinyl,
2-imino-thiazolidinyl, thiazolyl, thienyl and thieno[5,1-c]pyridinyl.

Values of Het' that may be mentioned include benzodioxolyl,
benzo[b]furanyl, 2,3-dihydrobenzo[b]furanyl, pyridinyl, pyrimidinyl and
thienyl.
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warolsasst C-atons al l ows, be bi-

For the avoi dance of doubt, cycl oal kyl and
cycl oal kenyl groups may be nonocyclic or, where the

(al t hough nmonocyclic cycl oal kyl and cycl oal kenyl are
preferred). Further, when E;cycloalkyl or cycl oal kenyl
group is fused to two phen?l groups, the phenyl groups
may al so be fused to each other (to forma fused
Valueycldafc Hetlg thatt emy. Cbeponerisonsd f srokuder bemagdioxanyl,

exhi bi_.t tautonerism | tautoneric forns and m xtures
hemgpEUtlioxepaiyle| uded =£&i’?‘?ﬁq?ﬁaa}?§°§@o pe%‘PX?%’&nZOX‘aZO 1dinyl,
i nventi on, ,Co f . f.0F. I > ain
AR e APk REIARL. TRerbERuSANST " 28
B! r OI'BLdihA b fu 1
B A e g aropenzelclfyranyl,
fuealini gueRlazelyll. ietiderc{R@gbihiayohyl, f isaquinobialyl, isoxazolyl,
crystallisation. The various stereoi soners nay be

riapbilz]é @ -bifusanyds pyraselybfpyaidingle pyerodyl, guinalingl.xqulfadanyl,
of the c ounds using . copventional ,...e.g. fracti.onal.
Sryloleny | o dsd i TPt Ry Rva o o IO y sy
ire [ j e by reaction of the
gg%r'%ba%f)gcﬁg’%gh}}ggﬁ@ﬁgce{@v&eﬁgféﬁi ng materials under
conditions which will not cause racem sation or
epi nerisation, or by derivatisation, for exanple with
ValeswtHileRlthacindy i entidney isdpde dt3,4roxididdody], oxazolyl
di astereoneric esters by conventional neans (e.g.
jraglybmmat ography over silica). Al stereoisoners

are included within the scope of the invention.
Abbreviations are listed at the end of this

g?f:uu%gfdfcg#eit%&at Trﬁ%f V@e"héﬂtx}b@%d Ciﬂcgﬂﬁ R%ﬁgioljlyﬂ oxazfolyl and

ctur fragnments signi the bond positfons o
fragments. Conpounds of formula |I that may be
nmenti oned i nclude those in which: (1) R2a, R2b, R3a
and R3b independently represent H, nethyl or F

Substituents on heterocyclic (Het, Het! to Het'? and Het® to Hetf) groups
may, where appropriate, be located on any atom in the ring system
including a heteroatom. The point of attachment of heterocyclic (Het, Het'
to Het'* and Het* to Hetf) groups may be via any atom in the ring system
including (where appropriate) a heteroatom, or an atom on any fused

carbocyclic ring that may be present as part of the ring system.

For the avoidance of doubt, cycloalkyl and cycloalkenyl groups may be
monocyclic or, where the number of C-atoms allows, be bi- or tri-cyclic
(although monocyclic cycloalkyl and cycloalkenyl are preferred). 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).

or tri-cycli 8CT/SE2004/001878
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(2) R4 represents (a) H (b) halo, (c) G _6 alkyl,

C2.6 al kenyl, C2. alkynyl, C 6 alkoxy (which latter
wobaws/0gsasps are optionally substituted by onePOT/SEzI0#/001878

substituents selected fromhalo, OH CN, CM al koxy,

COH, C(OOCL 4 alkyl an@ OC(O-C L4 alkyl) or(d)

together with R5, R4 represents C2_3 n-al kyl ene or

0-(C 1 2 nalkylene), which |atter two groups are

Gpmponadd pf Sotsulat ey exhihi| tautomerigner epH teHonerig Hrrms
f the |at ' d the G.atam to.which
o baertoi ek EaR R8sh0 BN

represent H, F or nethyl, or R5, together with R4,
represents C2_3 n-al kylene or O (C .2 r-al kyl ene),

%g{ngeg% b Forn¥tHla AT AHP 215 Coriinl GHEAbE cre RS ininkitad daybon

wherein the O atomof the latter group is
dondedntio e Beatfore t exhibitc loptical gammiipr Rdiastereoisomerism.
attached; (4) Rila represents Hor one or nore .
Ristereoiseness sedyedicedeparaiednsipg cppvaniiongl techpigyss, e.g.
nd G .6 al kox whi ch |atter two oups._.are .
ibrmatostrply (s fntleud "ay SoEapb i das §5aPhs sisreaisomers
ect e I j
Bty it Aol R85 sppEitopy P, Rl o BRERGERAN of the

ERRPORRRL ukIn@r cOMRer®ionaD' €.g5 Ubsdtionde irgstalsatibe dotf HILLC,
hal'o, OH CN~ C .6 alkyl, G _6 alkoxy (which latter
tevlmignesipsAiemativelyoria |desradsaptical ésoragrsomeyobenmade by
substituents sel ected from(mllgll o, OH CM al k%%é )
repcliar10h thed apprynuate 108 ealbe )activg, stagiing=paderialy under
=N-CN:. (6),.Rl2a.to 2¢ i ndepen y_Iepr .
aandtiops prgh Bl ond Chuted RIPSERRIG pLRFRAR G oo v
@S2 2Rh ORI YexaHIBIE Wit Goh oIl AcidFoRoWBH By separation
of the diastereomeric esters by conventional means (e.g. HPLC,

chromatography over silica). All stereoisomers are included within the

scope of the invention.

Abbreviations are listed at the end of this specification. The wavy lines on
the bonds in structural fragments signify the bond positions of those
fragments.

Compounds of formula I that may be mentioned include those in which:
(1)R%, R?®, R* and R® independently represent H, methyl or F;
(2) R* represents

(a) H,

(b) halo,

(c) C1.6 alkyl, Cy6 alkenyl, C,.¢ alkynyl, C;.s alkoxy (which latter four
groups are optionally substituted by one or more substituents
selected from halo, OH, CN, C;4 alkoxy, C(O)OH, C(0)O-C,.4 alkyl
and OC(0)-Cy.4 alkyl) or
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atons); (7) Rl4ato Rl4s independently represent (a) H
or (b) C1 4 alkyl (which latter group is optionally

weuhwstosgsab ed by one or nore substituents sel ecPed/skEzmmno187s

hal o and OH), or Rl4crepresents (a) Cl.4 al kyl
substituted by C3.7 cycloalfkyl or aryl, (b) C3.7
cycloal kyl, (c) C(OOCL 67l kyl (the alkyl part of
which latter group is, optionally substituted by arél
anil)dogather owithoRe, HaT oreprasests, Qo) replytone ®r O-(Crp n-

| kyl , O.N -CL 6 alkyl (th | k t. i ch
ot Y alkiibage THCb g G g st optentiby Sahgittled o
ol ey g bt ifs ELATH B lae erben i bEndiq ¥ e Eatom
bst,j : a hal t ,
R g BER (Y aRp R ROl O e Ml kylene )
(QPRP amdl RY indvpendemtyecbpyset 15, F ¢ ethyl, Ne QR 3lthgéther with

and/or substituted by one or nore G .4 al kyl groups.
pr B erepaesonti Gas /allcs1on pu @ Cpay-alsyopauRVbigh Bates two

%, (Bhoald G B TS ARG o-aopupte
;ﬂgﬂegkg?% éb%ld%d% KEOYL 8B to $BlchThk Iﬁ@&%’f R&s gttached;
(4) R'® represents H or one or more substituents selected from halo, OH,
CN, Ci5 alkyl and Cy¢ alkoxy (which latter two groups are optionally
substituted by one or more substituents selected from halo, OH, Cy,4
alkoxy, C(O)OR'* and C(O)NR'™)R'*);
(5) RM® and R''° independently represent H or one or more substituents
selected from halo, OH, CN, C;¢ alkyl, C;¢ alkoxy (which latter two
groups are optionally substituted by one or more substituents selected
from halo, OH, C,4 alkoxy, C(O)OR!* and C(O)N(R")R™"), =0,
=NH, =NOH and =N-CN;
(6)R'™ to R™ independently represent H, Cy alkyl or Cs; cycloalkyl
(which latter two groups are optionally substituted by one or more halo
atoms);
(7) R*** to R!*8 independently represent
(a) Hor
(b) C1.4 alkyl (which latter group is optionally substituted by one or more
substituents selected from halo and OH),

or R'° represents

(a) C1.4 alkyl substituted by C;_; cycloalkyl or aryl,

(b) Cs.;7 cycloalkyl,

(c) C(0)O-Cy6 alkyl (the alkyl part of which latter group is optionally
substituted by aryl and/or one or more halo atoms),

(d) C(O)Cy.6 alkyl,
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; and VS c -f Wien Grepresents -C(ONR 8a)-C0.3
al kyl ene-Q 1-, preferred values of L include: (a)(b)

wanaws(08¥s2a1c When G represents - C( O N( R>88Dt k) PCR/SB2004/001878

al kenyl ene-, O [N(R8c) 0. 2 al kyl ene] 0-QRa @b or N
XCH22) O- 4 preferred values gf L include: (a) and (b)
11cConpounds of fornula | that are preferred include
those in which: (1) A represents C(Q, S(O)ﬁ, C(ONH .
(i EVBQN[EBtCes aikplip(tetealkpdl rparet 91 | Whieht datherg greup is

R1) or Cl.4 al kylene;. (2) Rl .represents (:a) . C 6
al ky|optiena yépﬁéfﬂ}?@% l@g@'é'l éPQ{ﬂﬁ;ﬂneGW@‘r? 1?%? ) Fee
ar I @ opfq |y it : €anti
B ReRS HPRetaRYE B o i 1856 Brouf L pptiqnally
(opt i pRiduYeSHP I taniast die GAof halBragodupst i t uent s
sel ected fromhal'o, OH, =0, C alkyl, )
or R and R' together represent Cs.¢ n-alkylene optionally interrupted

by O, S, N(H) or N(Cy.4 alkyl) and/or substituted by one or more Ci4
alkyl groups.

Preferred values of G include:

(a) -C(ON(R®)-Cy; alkylene-;

(b)  -C(OIN(R®*)-CH(C(O)R*)-Cy.; alkylene-;
() -C(O)N(R®)-C,; alkylene-Q'-;

(d)  -C(ONR®)-C,.; alkenylene-;

(e)
0
1 [ a
}%j\[N(RS )Co.s aIkerne]OTQ% QZ% -
®

O-N

QN
nh N +

When G represents -C(O)N(Rsa)-C0-3 alkylene-Ql-, preferred values of L

include:

(2)

ZmRb

N

R1a




C 6 al koxy and aryl), 0 R7a, SR7b, S(O) 2R7b
S(O 2N(H) R7c, N(H)S(O 2R7f, N(R7g)(R7h), C(O R7i,
wWaI@PRsH2s C(O)OR7 , N(HHC(O R71, C(O N(H) R7 , rargE20amd01878
Het1), (b) C3.g cycloal kyl or C4.8 cycl oal kenyl, which
latter two groups are optig%plly fused to one or two
phenyl groups and are optionally substituted by one or
nore substituents selected fromhalo, =0, C _6 alkyl,
(®). 6 cycl oal kyl (optionally substituted by one or nore
substituents sel d fromhalo, Cl.4 alkyl, CM al koxy
and phenyl), 2/08R7b, S(O) 2R7b, S(O) 2N(H) R7c,
N(H) S(O 2R RR7h), OC(O R71, C(O OR71,
N(H) C(O R71," € (HR71, aryl and Het2, (c) aryl, or
(d) Het3; (3) R7aM@pR71li ndependently represent, at
each occurrence, (fa) H;afad) Cl.6 al kyl, C2 6 al kenyl,
C2_6 al kynyl (which [atter three groups are optionally
(substituted by one or nore substituents selected from
hal o, OH, 4 al koxy, aryl and Het4), (c) C4.6
cycl oal , CANG cygloalkenyl (which latter two groups
are option ituted by one or nore substituents
sel ect ed m Hal o, =0 and Cl.4 alkyl), (d) aryl or(e)
Hef providedithat R7b does not represent Hwhen nis 1
or 2; (4) iland R2b both represent H, both represent
net hyl or both represent F;

When G represents -C(O)N(Rsb)-CH alkenylene-,

O
¢ a
%]\[N(RB )Co_2 alkylene]oTQz Qz_llg‘

, Or

preferred values of L include:

10 (a)
R1 1a : and
(b)
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(5) R3a and R3b both represent H, both represent
met hyl or both represent F, (6) R4 represents H, hal o,

wQo@losgsey or Cl.4 al kyl (which |atter group i BCT/SE2004/001878

optionally substituted by one or nore substituents
sel ected from hal o, OH and O OH (e.g. one or nore
substituents selected fromhalo and OH)); (7) R5 and

Gatnpouabyolofortmta | 61 61 pisfereed ialidsnboge)n BIGI R
] cohaeardeariel e Loy Ry RBlSH 8155 Bup the NE
a1 Ky rEEEC s 1 ) BCTRAIS s ' 3 s kvt ene
(gZangl feptetint 2 al kyl ene R8a(g) O N-CO , al kylene-Q

(a)  Cig alkyl, Cy.6 alkenyl, Ca alkynyl (which latter three groups
are optionally substituted by one or more substituents selected
from halo, CN, C;4 cycloalkyl (optionally substituted by one
or more substituents selected from halo, OH, =0, C,4 alkyl,
C,.¢ alkoxy and aryl), OR”, SR, S(O),R”, S(O)N(H)R",
NE)S(0),R”, NR®R™), C(O)R”, OC(O)R”, C(O)OR”,
N(H)C(O)R”, C(O)NH)R", aryl and Het"),

(b)  Csg cycloalkyl or Cyg 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, Cs¢ cycloalkyl (optionally
substituted by one or more substituents selected from halo,
C,.4 alkyl, Cy.4 alkoxy and phenyl), OR™, SR, S(O),R",
S(OLNEDR™, NEH)S(O)R”, NR™®®R™), OCO)R",
C(0)OR™, N(H)C(O)R”, C(O)N(H)R", aryl and Het’,

(¢) aryl,or
(d) Het’;

(3) R’ to R” independently represent, at each occurrence,
(@ H

(b)  Cys alkyl, Cyg alkenyl, C,6 alkynyl (which latter three groups
are optionally substituted by one or more substituents selected
from halo, OH, C,4 alkoxy, aryl and Het"),

(c)  Cag cycloalkyl, Cy.6 cycloalkenyl (which latter two groups are
optionalljf substituted by one or more substituents selectéd

from halo, =0 and C,.4 alkyl),
() arylor
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G008 RRIM (i) O(CH 2)o0 ,- 1 NCO 3 al kylene R
8a G o0 (CH2)o-i N (0.2 alkylene 8a R (k) ONCO 3
wabboslosseee R 8a 11c(1) O N-C2 3 al kenyl ene R8a Pay/SER004/001878

(4)

)

(6)

(7
®

(e)

24

Het6,

provided that R does not represent H when n is 1 or 2;

R? and R® both represent H, both represent methyl or both represent

F;

R%* and R* both represent H, both represent methy! or both represent

F;

R* represents H, halo, Cy4 alkoxy or C;.4 alkyl (which latter group is

optionally substituted by one or more substituents selected from halo,

OH and C(O)OH (e.g. one or more substituents selected from halo
and OH));
R’ and R® independently represent H or F;

the group G-L takes any of the following definitions

(a)
(b)
(c)
(d)
(e)

®

C(O)N(R®)-Cy.¢ alkylene-R?,
C(ON(R®-CH(C(O)R’)-Cy.5 alkylene-R?,
C(O)N(R®®)-Cy_; alkylene-CH=CH-C,., alkylene-R’,
C(O)N(R®*®)-C.3 alkylene-C=C-C,, alkylene-R?,

0]
}%J\ N—C,_ alkylene R’
I 8a
R
R11a
O R’
0 j\;
}{“\N C,, alkylene R®
| a '
R R11a

2
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N C2_3 al kynyl ene kda (n) ON 0.2 alkylene da R (O
O l1la NCO.3 alkylene-Q da R 11c (P) O [ N(R8c) 0. 2

wabkboslosseey 0- Ra 2b RO 11c wherein Q a repreBemSE2004/001878

NRLUaor [N(H)]0-iC(O-C0.2 al kyl ene; (9) R9 represents
a 5- to 10-menbered aroma\tifS het er ocyclic group
conprising one or two rings and containing, as

het er oat on(s), one sul fur or oxygen atom and/or one to
t hreggii trogen atons, which heterocyclic group is
optionally sybstituted by one or nore substituents

sel ected from halo and Cl1.4 al kyl ; Het represents
a 5- or 6- ered nonocycli c, or a 9- pr 10-
menber ed bi-CyclNc—lixt;aalodgne o @roup- contaRni ng, as
het eroat on(s), Qgaae sul fur or oxygen~atim and/or one to
four nitrogen atons; (11) R la represengllﬁ-l or one to
t hree substituents selected from hal o, ,

(b)
0 b
R
Jon
I|Q8a R10b Rr'a
®
)
}%]\ (CHo)o
N—C,_; alkylene R°
! 8a NS
R R
@
o © R’
N C,., alkylene R®
| 8a
R i
(k)
0
}{U\N— C,. alkylene R
l 8a
R
R11c
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woerbstosssazent s sel ected from OH, hal o,

CN, G _4 alkyl and G _4 al koxy (which latter two
groups are optionally substituted by one or nore

C(O N(R12b) R12c (e.g. one or nore substituents
selected fromthe latter three groups)); (12) RIb
represents H or one to thrée substituents sel ected
fromhalo, OH C _4 alkyl, C 4 alkoxy and 0 ; (13)

R | c (Bepresents H or one to three substituents

sel ected fromhalo, OH4 CN, Cl.4 alkyl, C 4 al koxy
(which lattelf two groups are opti grall y substituted by
one or nor bstituents sel ected y hal 9, OH and C
2 al koxy), “%0, NeNHC,3MNikerptenesN-TCN 77 R12a to R12c
i ndependent |y r@ar esent H G _4 a (optionally
substituted by 'One N(Rl2e) R12f grou or C3.6

cycl oal kyl (e.g. H C 4 alkyl or CR®°cycl oal kyl);
(15) Ra represents (a) Rl3a N 14a R (@B)a -N sr H
H( b) (%n%b RN 14b R(Q4 ) N

O
}%k N—C,_; alkynylene R
Il?aa
R11c

()
0. R’
2 I N
}%j\ N C,., alkylene Het R’
I£8a \_‘J
R11c
(0)
0]
}%j\ N—C; 5 alkylene—Q1a @ R’
||?83 \'J
R11c
®)

o)
}{U\[N(R“)CO_Z alkylenel/—Q** Q2 @ R
_/

R

wherein Q'® represents O, NR'® or [N(H)]o.;C(0)-Cq.» alkylene;

C( O OR12acasse2004/001878



H(C 14c RN 14d R (d) 13c RN J4e NH Ror (e) O
14f RN NHH(16) Rb represents (a) H(b) 13a R N
wa4e0sR3g26(B)a-N N H HC 13b ,R N 14b R PCT/SE2004/001878
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15

20
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®

(10)

(11)

(12)

(13)

(14)

(15)

27

R’ represents a 5- to 10-membered aromatic heterocyclic group
comprising one or two rings and containing, as heteroatom(s), one
sulfur or oxygen atom and/or one to three nitrogen atoms, which
heterocyclic group is optionally substituted by one or more
substituents selected from halo and Cy4 alkyl;

Het represents a 5- or 6-membered monocyclic, or a 8-, 9- or 10-
membered bicyclic heterocyclic group containing, as heteroatom(s),
one sulfur or oxygen atom and/or one to four nitrogen atoms;

R represents H or one to three substituents selected from halo, OH,
CN, C;4 alkyl and Cy4 alkoxy (which latter two groups are
optionally substituted by one or more substituents selected from OH,
halo, C(O)OR'* and C(O)N(R)R'* (e.g. one or more substituents
selected from the latter three groups));

R represents H or one to three substituents selected from halo, OH,
C;. alkyl, C,4 alkoxy and =O;

R!° represents H or one to three substituents selected from halo, OH,
CN, C4 alkyl, Cy4 alkoxy (which latter two groups are optionally
substituted by one or more substituents selected from halo, OH and
C;., alkoxy), =0, =NH, =NOH and =N-CN;

R to R' independently represent H, C. alkyl (optionally
substituted by one N(R'*)R™ group) or Cs. cycloalkyl (e.g. H, C1.4
alkyl or C;.4 cycloalkyl);

R? represents

(a)

N/R13a

| a

—%—(QB)——N)\N/RM
=

|
H H



(&A4) N H(d) 14c R C0_3 alkylene- -N 14d R (e) O 14g
-RN H(f) NHor or (g NNN N- Nor \ N(17) Rc
wanasRssndependent |y represent (a) 13a R N  14BCRSER004/001878

H( b)
28
(b)
R13b
NI/
)\ R4
~
ey
H
(c)
14c
/R
o
\R14d
5 (d)
R130
Nl/
_g_NH)\RMe
or
(e)
O
)k R4
Y
H H .
(16) R® represents
10 (a H
(b)
R13a
-
N
I 14a
_§_ (Q3)8—-N)\N/R



13b RN 14b .R'N H (C) R14C CO 3 al kylene-N N 14d R
or (d) Rd nmay also represent H, (18) @B represents O
wWeRWSA58836O) 2NH, C(O) or -CH=N-; (19) 4 repr eBEMSE2004/001878
or S; (20) R15 represents H C .6 alkyl, C3.6 al kenyl
(which latter two groups arfy optionally interrupted by
an oxygen aton), C3.6 cycloal kyl or Cl al kyl (which
|atter group is substituted by aryl); (21) R16
repreésents G _6 alkyl, C3.6 al kenyl, C3.6 cycl oal kyl
or G _2 alkyl substitutegd by aryl; (22) R8a to R8c
represent H or methyl R(23) RlCa to R1Cc i ndependent!y
represent -H or d .3¥\il kyl (which latter group is
optionally substitutied by_@d or one or nore halo
atons): (24) P}#«? Rts c 2 alkyl, OOCS5
al kyl (the‘agl_k part which latter group is
optionally substitut edl_py phenyl) or H (e.g. Hor C
.2 alkyl); (25) Rl4b to Rl4g independently represents
H or @92 al kyl (which latter group is optionally

substituted by one or nore halo atons, but is
R14c
C,.. alkyl N/
~§— o3 alkylene \R14d
(e)
O
R14g
}<U\TI/
H
®
N—-o N—-o
%_</ ‘§_</ —
N N
H or or
(2
_%N/N:l\\l _%N/Nt\
N or N
(17) R°and RY independently represent
(a)
R13a
N|/
)\ R14a
Y
H H
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preferably unsubstituted), or Rl4c represents C4.6
cycloal kyl or C(OO G _5 alkyl (the al kyl part of

woehbashsssast er group is optionally substituted BgT/SE2004/001878

phenyl) or Rl4c and R14d together represent C4.5

nal kyl ene optionally interpgpted by O (26) each aryl

i ndependently represents phenyl or naphthyl, each of
whi ch groups may be substituted by one or nore

subst(b) uents sel ected from(a) halo, (b) CN5 (c) G .8
al kyl, C2.4 alkeny, C2_4 al kynyl (which latter three
groups are optj/&]ally substituted by one or nore
substituents $el ected fromhalo, OH C 2 al koxy,
(O™, C(OQac 2 ﬁhkbyl and phenyl), (d) C3.6

cycl oal kyl (N y substituted by one or nore
substituents selected fromhal o, =0 and CL4 al kyl, (e)
0 Rl7a, (f) SR ¢h, S(O 2R17b, (g) S(O 2N(H) R170, (h)
N(H) S(O 2R17f, (1) N(H)Rl7e, G C(OR171, C(OOR171
(O RL71, CCON(HRL71, N(HCOQRL71, N(HCOOR 171,
(k) rﬁﬁ nyl (which latter group is optionally
substituted by one or noreghal o atons), (1) Het9 and
(m Si(CH3)3; (27) Rl?atoﬁl?li ndependently represent,
at each oc ! dkylene—N\

R

14d
or

(d) RY may also represent H;

(18) Q3 represents O, S(O),, S(O),NH, C(O) or -CH=N-;

(19) Q* represents O or S;

(20) R" represents H, Cy.¢ alkyl, Cs.¢ alkenyl (which latter two groups are
optionally interrupted by an oxygen atom), Cs.s cycloalkyl or Ci.,
alkyl (which latter group is substituted by aryl);

(21) R represents Cy¢ alkyl, Cs. alkenyl, Cs. cycloalkyl or Ci., alkyl
substituted by aryl; |

(22) R®*toR¥ represent H or methyl;

(23) R!% to R'™ independently represent H or Ci.; alkyl (which latter
group is optionally substituted by OH or one or more halo atoms);

(24) R represents Cy., alkyl, C(O)O-Cy.s alkyl (the alkyl part of which
latter group is optionally substituted by phenyl) or H (e.g. H or
C1.2 alkyD); |

(25) R* {0 R independently represents H or Ci., alkyl (which latter
group is optionally substituted by one or more halo atoms, but is
preferably unsubstituted), or R represents Csg cycloalkyl or
C(0)O-Cys alkyl (the alkyl part of which latter group is optionally
substituted by phenyl) or R and R together represent Cy.s n-
alkylene optionally interrupted by O;
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(a) H (b) CL 8 alkyl optionally substituted by one or
nore substituents selected fromhalo, OH CL2 al koxy,

woheososss2ehi ch |atter group is optionally subsPCTSEZ®4/001878

by one or nore halo atons) and Het10 (e.g. one or nore
substituents selected fromhalo, OH G _2 al koxy and
phenyl (which latter group is optl onal ly substituted

(2§ vt | Sudsmenid o DTSR BRETH) 06 TEDBE s which

selected fro nd Cl1.4

opt | Sﬁ%ﬂs;fnggbg tspﬁ%ﬂtggedglgy 812 % Fl%ﬁtg)%bsrﬁtﬁémg @Sf&‘,{ed from
(e) i(-%e R;'ow ded that R17b does not represent H
(28) t 16" Het 12 i ndependent|y represent 5- to

13- er ggNhet erocyclic groups containing one to four
het eroat oms sel ected from oxygen, nitrogen and/or

sul f ), \é\mlqmlhﬁk Ehaajkdriyd, Gs. oab@nwhthhdatt@reﬂ@%groupS
t t bstituted,b

mor e substre QBHORALCRESDBYeR PSR wﬁr%sutz%xfue% Slggted
C .8 alk I

thr ee Sr ofb@ng}%@o @Heﬁé Pl}‘%%é{bg@%d y one ﬂ%and

substit ueg,qjcflyslzl ected fromhalo, OH and Cl.2 al koxy)

(d) C3.6 1kyl optionally substituted by one or
nor e (gy bSt(l‘t &t}&%e&bjflemlﬁd)rfaﬂlgm dubkfitutedd bydo@e4 or more
al kyl',” (e) (f) 0 Rl9a
substltuents selected from halo, =0 and C.4 alkyl,
(e) OR17a’

@  SR™ S(O),R'™,

(®  S(ORNER',

()  NEDSO)R'7,

i NER,

G) CORY, COYORY, OCOR",  CONER,
NH)C(O)R', N(H)C(0)OR',

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

()  Het’ and

(m) Si(CHj;)s;

(27) R!” to R independently represent, at each occurrence,

(@ H,

(b) Cy; 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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(g) S(O 2R19b, (h) S(O) 2N(H) RL90, (i) N(H) S(O) 2R19f,
O NHRL%, G C(ORL9i, C(0O ORL91, C(O N(H) RL9i,

wOolebds@6€3eR 191 N(H) C(0)OR 19i, (1) phenyl (whi eaTiSaLt0e001878

group is optionally substituted by halo) and (m Hef;
(29) Rl19ato R191i ndependenghy represent, at each
occurrence, (a) H (b) G .6 alkyl optionally

el o €kt o AR IRy op a8 cibFogt kgfore
ti [ ' ' t
AR T L R e PR S
ti [ i h ingkeolr
Fhat (b B e B e s et
[ nde;quderj[{éd/z,repr esent 5- or 6-nenbered heterocyclic

groups cont ai ni ng, .as het er oat ons, one oxygen or
sul f grovidedthatdd or dogson@dreptese®inee nitrogen at ons,

O A b 4, e
fi f i i
an 3 0 &%E%g&&fcaﬁ@ﬁﬁﬁ ‘ng@ﬂggg‘z}ng etPi fﬁlﬁﬂd%tﬁrctaltbxgs whleetedRPom

conp ni Mibi&h 4R/ @ndularbeiiich ehetesmyclit, ghups may

represém F or Doth represent methyl, CH2F, CHF2 or

CF3) .comprise one, two or three rings and may be substituted by one or
more substituents selected from

(a)  halo,

(®) CN,

(c) Cigalkyl, Cyy alkenyl, Coy alkynyl (which latter three groups
are optionally substituted by one or more substituents selected
from halo, OH and C,.; alkoxy),

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

(e) =0,

(f) OR™,

@ SO)R™,

()  S(OLNER™,

@  NES©O)R™,

(). NER™,

G) CORY, CO)ORY, C(ONFERY, NH)C(O)R™,
N(H)C(0)OR*,

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

(m) Het%

29) R"to R independently represent, at each occurrence,

@ H
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woanpmissde of fornula |

When A represents C(O or C(ONH (in which latter
group the NH noiety is attached to Rl), preferred
al so i nclude those in POTSE2®N001878

Rl represents: (a) G _6 alkyl, C2.6 al kenyl, C2_6
al kynyl, which latter three3groups are (i) substituted
by one substituent selected from C3.8 cycl oal kyl

selecth 1 o HBHLbBFRaIEY s Of¥findleg R oSt ok Sybituents
N - !

2%32 i tﬁi ggelggﬁégﬁgo or #%r(gﬁgl(}fl{z@e% §u%rg{1@%élf§,rlﬂ S

sel ec{@d f (ap hatallGl, dptionallg! eabiitutddorby 08aL | ¥r more

substituted by one or nore substituents sel’ected from

hal 0 and Csubsitityents selested, fr@rHalo, S(@pARTE, 4 alkyl,

S( O 2N(H) R7 (H).S(O) 2R7f , N(R79) (R7h), OC(OR7 ,
C(O)og‘i?l, R@%YM@%Y@E@W halgigfl and Het1; (b)
C3_8 cl oglkyl or C4.8 cycloal kenyl, which latter two
groups’are 8) fused to one or two phenyl groups and

opt i Widedsthas R uoRd nby re substituents
o Lopanhde iR 0, O P e L o oRTL. or (i)

Sbst Hetl tte&lb‘gf imdgpendewtly pépreseatt| 3~ 6N61dﬂ&hb§ﬂéﬁsliét&ﬂébc?glic

by one or nore substituents selected from hal o and 4

al ky| Sroups capipiningy ag Bytereatoms et ekygdRrar swiiR7atomRaid/or
and Hetl are as ed above, or bel ow

I def.i
tN?erFf? ?éértg%%né 1R 7 Olﬁﬁ’efngllP}gdh@S‘iﬁ%Gh%isgf@ﬂps may be
¢ i : N . ts:
(2 CsafE by SR Y R Rfelt eotdy iR tRIS Ha Cu.
groupsdkal.e substituted by

Also preferred are compounds of formula I in which R> and R® both take the
same definition (i.e. compounds in which R’ and R both represent H, both

represent F or both represent methyl, CH,F, CHF, or CF;).

When A represents C(O) or C(O)NH (in which latter group the NH moiety
is attached to R'), preferred compounds of formula I also include those in
which R represents:
(@)  Cisalkyl, Cyg alkenyl, Cy4 alkynyl, which latter three groups are
(i) substituted by one substituent selected from Cj cycloalkyl
(optionally substituted by one or more substituents selected
from halo, OH, =0, C alkyl, Cy.¢ alkoxy and aryl), aryl and
Het!, and
(i)  optionally substituted by one or more further substituents
selected from halo, CN, Cy cycloalkyl (optionally substituted
by one or more substituents selected from halo and Ci.4 alkyl),

OR™, SR™, S(O)R™, S(O)NE)R”, NH)S(O),R”.
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aryl and are optionally further substituted by one or
nore halo atons; (b) C 6 al kyl optionally substituted
wOyRo@nessas nore substituents sel ected from hal 8BCTRERN#001878
and S(O) 2R715; (c) C3.6 nonocyclic cycl oal kyl
optionally substituted by oBsd or nore substituents
sel ected fromhalo and Cm al kyl; (d) C bicyclic

Subst tuent SR ofBovedt TEOTARY o, ~CUHBRE 6 aNEHCOR™
(c) aryl; Qj(d)p{})(Hg%i’igary\p@ﬁaﬁéﬂl.R7a and R7b are as

defi ned above or | ow. When A’represents C 6

€hky! €sg cyploatlerroe € coeyebeaikenydf whistimaker twalesups are
include thgse in which RL represents: (a) C al kyl or
C2. 6 &) kenfisedyiioi ene patwephenyl graupssarst eptogralnsubisyituted

substituted by one or re. substituents selected from
hal o and Ogy EINEre SsHE} %Sﬁﬁcfea.fsorpézaé@,fémﬂcyl and
cycl oal kengﬂ( )@Wt%r' atter two groups are optionally
substitute gy oné to four substituents selected from

hal o, (iB0, &¥bstiGirtel byl aryLafkd ,o?tiéhz!ﬂl/}} il GRbs Rty lﬁ%}‘)@e or

groups are optionally Substituted by one or nore

(e.g. F) amwwepubsituentyseleoted fpamthiatobad IGy., dlkyl; ar y!

éﬁ.g. naphthyl or, particularly, phenyl), or (d) Het3,
. 0. ¥{MPO%ne of the groups listed in (b) to (d)

@ﬁovege€Cbnpounds of formula | that are nore preferred

include those in which the group GL takes any of the

PSS R e e A e o

More preferred conpounds of fornmula | particularly

i ncl ude conpounds in

en A represents S(O),, preferred compounds of formula I also include

those in which R represents:

(@)  Cis alkyl or Cy3 alkenyl, which latter two groups are substituted by
aryl and are optionally further substituted by one or more halo atoms;

(b)  Ci.6 alkyl optionally substituted by one or more substituents selected
from halo, OR™ and S(O),R";

(¢)  Cs monocyclic cycloalkyl optionally substituted by one or more
substituents selected from halo and C;_4 alkyl;

(d)  Ceg bicyclic cycloalkyl optionally substituted by one or more
substituents selected from halo, =0 and C;_¢ alkyl;

(c) aryl;or

(d) Het,

-
wherein R’ and R”° are as defined above or below.

When A represents Cy. alkylene, preferred compounds of formula I also
include those in which R' represents:
(a) C1.6 alkyl or C,4 alkenyl, which latter two groups are optionally

substituted by one or more substituents selected from halo and OH;
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wabboslossses (2) RL represents (a) G _5 al kyl,

which: (1) Arepresents C(O, S(O2, C(ONH (in which
|atter group the NH noiety is attached to R1) or Cl1.3

al kenyl (which latter two groups are optionally
substituted by one or nore ggbstituents selected from
halo . bicyclic cycloal kyl, C3.6 nonocycllc

i onal |y
E@?@e VoD oot et ohek EF RloRlendh) sdid Higniwo
i
ral o CeER gﬁ%ﬂfz okl Sttty 9?53%29%3%’% o gigeted
subst fionehtb, s€),0Hed, f,r 0 1 &-C,. A&ll@;{ladvlﬂidl:h wér% groups
al koxy)), 0 R7a, SR7b. S( 2R7D, R7i, OC(OR
C( O) ONE 0pta¢1ya Iiya mebstigutedl, by( bhe G8. Mocy Habmal(ky) Fo rat(ﬁﬁsﬁ and

cycl oal ke which latter two groups are optionally
fﬁsed Ityi’ ?}yefﬂ& 'phenyl groups and are optionally

kg 5&8@%19%1?1@?1 oPRAEIEORSRAENE phenyl (whi ch

| at{@eHegroup is optlonally substltuted by one or nore
sugsfltuents selected fromhalo, Cl.4 alkyl and Cl4

al kogyjny ooy ofithd gronps (isedHat(B) td &) MBoe).0
R71i ndependently represent, at each occurrence, (a) H,
(b) ClL.6 alkyl, C al kenyl (which latter two groups

R SR P A T AL

group G-L takes any of the preferred definitions provided at (8)(a), (c), (d),
(€); (), (), (1), (k), (1), (m), (0) and (p) above.

More preferred compounds of formula I particularly include compounds in
which:
(1) A represents C(O), S(O),, C(O)NH (in which latter group the NH
moiety is attached to R") or Cy_ alkylene;
(2)  R'represents
(a)  Cysalkyl, Cy4 alkenyl (which latter two groups are optionally
substituted by one or more substituents selected from halo,
Ce.s bicyclic cycloalkyl, Cs. monocyclic cycloalkyl (which
latter two groups are optionally substituted by one or more
substituents selected from halo, =0, C,. alkyl, Cy.4 alkoxy
and phenyl (which latter group is optionally substituted by
one or more substituents selected from halo, C;4 alkyl and
Ci4 alkoxy)), OR”, SR™, S(O),R™, C(O)R”, OC(O)R”
C(O)OR”, aryl and Het"),
(b)  Cs. cycloalkyl or Cy4 cycloalkenyl, which latter two groups
are optionally fused to one or two phenyl groups and are

optionally substituted by one or more substituents selected

CRE€%/SE2004/001878
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woaabw/assde Ci 2 al kyl) or (d) phenyl

(c) CA4.6 cycloal kyl (which latter group is optionally
substituted by one or nore substituents selected from

is optionally substituted by one or nore substituents
sel ected fromhalo, Cl.4 aljgyl and Cl4 al koxy)

provi ded that R7b does not represent H, (4) R2a and

R2b both represent H (5) R3a ang 825 bot:h represent
H (6) R4 freprialent, Giaiedind, CichCH@RY and eheny! (which

s y1: (T fS S, 8 LIRS Rh Bt Y05 e oo e
R
(O Neb) - Grgl, akckyl ene-C G- CH2-Ra3, (iv) ONCO_2
al kyl'ene H( Ola NCO 3 alkylene-Q RE H 11a R (Vi) O
(CH 28)/ @ett;
(3) R™to R" independently represent, at each occurrence,
(@ H
(b)  Cigalkyl, Cy4 alkenyl (which latter two groups are optionally
substituted by one or more substituents selected from halo,
OH, C,.4 alkoxy and phenyl),
(c)  Cy¢cycloalkyl (which latter group is optionally substituted by
one or more substituents selected from halo and Cy.; alkyl) or
(d) phenyl (which latter group is optionally substituted by one or
more substituents selected from halo, C;4 alkyl and Cj4
alkoxy)
provided that R™ does not represent H;
(4)  R*and R* both represent H;
(5) R and R* both represent H;
(6) R*represents H, halo (such as Cl) or Cy.; alkyl;
(7) R’and RS both represent H or both represent F;
(8)  the group G-L takes any of the following definitions
(i)  C(O)N(H)-Cys alkylene-R™,
(i) C(ONH)-Cy.3 alkylene-CH=CH-R®,
(iii) C(O)NH)-Ci.3 alkylene—CEC-CH;-Ra3,
(iv)
0]

}%k ITI——CO_2 alkylene “ R’
H

11a
R

(whi ch | at PeT/SE2OWP01878



N C0_2 alkylene - Rc H11b R (v) O N-C0.3 al kyl ene H

11c (viii) ON 2-Z alkenylene H (ix) ONC2.3
wabkbosropseene- H 11c(X) O N CO , al kyl ene- Q H P&iIr)SE2004/001878

(xit) O2a 2b Q Q 1llc (xiii)

37
)
o
XU\ITI— Cos alkylene-—(lm‘@*l?b
H R11a
(vi)
)
}%L (CH)o-
[Tl— Co.o alkylene—E}?——Rc
H \ R
(vii)
O
}{U\I?I—CM alkyleneRd
H
R11c
(viii)
O
}%J\ I?I—Cz_3 alkenylene /HD R
H ‘ \_‘J
R11c
(ix)

O

}%k N—C,_; alkynylene m R’

I \’J
11c

et
R
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11c wherein Qa is as defined above; Het represents a
5- or 6-nenbered nonocyclic, an 8-nenbered bicyclic,

wonro@/088820r 10- menbered ring-fused bicyclic PCT/SE2004/001878

het erocyclic group containing, as heteroaton(s), one
sul fur or oxygen atom and/ 0fg One to three nitrogen
atons, which heterocyclic group (i) when 5- or
6-menbered, is fully aromatic, fully saturated or
nmono-@dsat urated, (ii) when 8-menbered, is fully
aromatic or, preferably, fully saturated, or (iii)
when 9- or 1Qrnenbered, is fully aromatic or
part - ar omaty 'gélO) Rla represents onggto three
S

substituen ectleg dlkdenaar @ OF R3 al kyl
and Cl. 3 al koxy,(which latter two ¢ DS are
optional ly substituted by one or nore substituents

sel ected from OH, halo, C(O OR123 angR'*{ O N(R12b) R12c
(e.g. one or nore substituents selected fromihe
Iatteq'xti)hhree groups)); (11) R Ib represents one or two
substituents selected fromhalo and Cl1.3 al kyl or,
preferably, RIb represents H (12) R lIc represents H

or one to th ejﬂast' nts ?’i@t\edfromhalo, OH,
CN, C1.3 al {8 @eﬁ r s (ﬁuionally
substituted by Qne ol nor€ substitugnts selected from
hal o and OH), =0, =NH-amd =N- W) Rl2a to R12c

i ndependently represent H, Cl al ky]. (optionally
substituted by one N(R12e)R12f gRoup) or C3.5

cycloal kyl (e.g. H, C 3 alkyl or C3.5 cycloal kyl);
(14) ®iBeand R12f independently represent Hor Cc.2

al kyl ; o ,
}{U\N/\Qza \sz /H;t\ R¢
H o \_/ \*j
R11c
(xiii)

o .
}%J\N/ \sz R¢
__/
R1 1c

wherein Q' is as defined above; |
(9) Het represents a 5- or 6-membered monocyclic, an 8-membered
bicyclic, or a 9- or 10-membered ring-fused bicyclic heterocyclic
- group containing, as heteroatom(s), one sulfur or oxygen atom and/or
one to three nitrogen atoms, which heterocyclic group
(i)  when 5- or 6-membered, is fully aromatic, fully saturated or

mono-unsaturated,



(15) Ral , R 2 and Ra3 represent Ra as defined above,
but preferably independently represent Rl3a 13b < 1 '

woO 2605K588261 D 13¢c O NN N H - - NH R H Hwher ePaT/QB1004/001878
represents O C(O or -CH=N- and a represents 0 or,

preferably, 1; (16) Rb repr§§ent s (a) H(b) R13a N

l4a RN N HH(C)13bR 14b R N H ( R14C - 4-

CO0 3 al kyl ene-

(i) © when 8-membered is fully aromatic or, preferably, fully
saturated, or
(iii) when 9- or 10-membered, is fully aromatic or part-aromatic;

(10) R represents H or one to three substituents selected from halo, OH,
CN, Cy3 alkyl and C,; alkoxy (which latter two groups are
optionally substituted by one or more substituents selected from OH,
halo, C(O)OR'?* and C(O)N(R™)R'™ (e.g. one or more substituents
selected from the latter three groups));

(11) R' represents one or two substituents selected from halo and Ci.;
alkyl or, preferably, RM" represents H;

(12) R!°represents H or one to three substituents selected from halo, OH,
CN, C, alkyl (which latter group is optionally substituted by one or
more substituents selected from halo and OH), =0, =NH and
=N-CN;

(13) R™ to R'™ independently represent H, Ci; alkyl (optionally
substituted by one N(Rue)R12f group) or Cs_s cycloalkyl (e.g. H, C;;
alkyl or Cs.s cycloalkyl);

(14) R and R independently represent H or C;_; alkyl;

(15) R®, R® and R® represent R* as defined above, but preferably

independently represent



H(e) ORl4g (f) NON oK) Nr NHp or or(g) NN!

L NNNor N (17) Rrepresents Rl3a RI3b N N ,14c H
wol2aB/0askyl ene- NN N HHHor (18) R represearsSER404/001878
R 1"'3a RI3b N N 14c R.HHCO 3 alkylene- NN \ N
HH, Hor 40

wherein Q! represents O, C(O) or -CH=N- and a represents 0 or,
preferably, 1;
(16) R® represents

(a H
(b)
R1351
Nl/
)\ R14a
W
H H
(©)
R13b
Nl/
R14b
}{kr?:/
H
(d)
R14c
/
—-Cy 4 aliylene—N,
H
(e)
e
R14g
}{U\T/
H
()
N—o N—-o

or
H or
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5 (19) Rl3arepresents H, CN, NH2 or OR15; (20)
R13brepresents H, NH2, OR15 or C(O OR16; (21)

weesresgmesents H or OH, (22) R15 represents HPOT/SEL004/001878
al kyl ;
aryl ;

(23) R16 represents C 2 al kyl substituted by
(24) R1Ca represents A4 or C 2 al kyl (which

Iatter group is optionally substituted by OH); (25)
Rl4a represents H nethyl, C(O O C3.4 al kyl or

C( O) @gH2- phenyl (e.g. mnet hyI or, preferably, H; (26)
R14b to R14d apd R14f to R14g ndependently repr esent
nmet hyl or, ofar bly, H, g_rg represents G _2 al kyl

Ne.g. F) atoms, C4.5

substitute to thre

cycl oal kyl (e. ﬁﬁcycl oplent yl ), C(O)OCB 4 al kyl

or C( O) OCH2- phenyl (e.g. one of the latter three
@7pup’jrepoese®b4c and R14dt oget her represent C4

77-al kyl ene; (27) Rlderepresents H or, preferably,

nmet hyl ; (28),Reach aryl i/Rd%’pendently represents phenyl
or napht hy}y, each of Wi ch groups may be substit git4d

by one or bstlttlrents seIectedfrom(a) F,/7d,
ﬂilk)(/l@ﬁ?‘th atter
ps a optlo [ substltuted by one or npre
substl entsl_selected fré(nF a, ¢c(ooH C(OOCH 3
and phenyl), or ;
(18) R¢ represents H,

(19)
(20)
2y
(22)
(23)
24)

(25)

(26)

13a 13b
R
—%— )\ }g\ —§— Cy.; alkylene—N

14c

H
H

b

R represents H, CN, NH, or OR15;
RI% represents H, NHZ, ORY or C(O)ORM;
R represents H or OH;
RP represents H or C,.s alkyl;
R represents Cy.; alkyl substituted by aryl;
R'™ represents H or Cj., alkyl (which latter group is optionally
substituted by OH); |
Rl represents H, methyl, C(O)O-Cs.4 alkyl or C(O)OCH,-phenyl
(e.g. methyl or, preferably, H);
R to R™ and R to R independently represent methyl or,
preferably, H, ‘
or R™ represents
C,- alkyl substituted by one to three halo (e.g. F) atoms,
Cy.5 cycloalkyl (e.g. cyclopentyl),
C(0)O-Cs4 alkyl or
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(d) C3.5 cycloalkyl, (e) 0 Rl7a, (f) S-C 2 alkyl, S(O
2-CL 2 alkyl (the alkyl parts of which latter two

waroespsssaase optionally substituted by one or nBC®SE2004/001878

atons), (g) S(O2NH2, S(O2N(H)CH 3, (h) N(HS(O 2-CL
2 alkyl (the alkyl part of ich latter group is
optional ly substituted byo or nore F atons), (i)
NH2, N( CL 2 alkyl, (j) CHO C(O-CL 4 alkyl (the
al kyl O)@lCHmphmylécxge ong pﬁﬁgﬁ la*s:tebﬁtrr:@ BEQUBP)

substit d ne or nore O CH,
A0 &r&%%n«ih‘h tog mesee? N iyl

L 4 al kyl k
(gﬁzl) 5116‘@)\5\?% %%éﬁ“a}(ﬁ( 5%15%)%? | onal Iay Zubst(i % ut ed

| -

(%E; 0”&%{:;1 Phhﬂe é&%&l&%}(ﬂfg@%ﬁ?@ ;p?l‘(éhgljof ﬁégj’ﬁr lg}rf)lr gl;celﬁ?fsiwhlch
(a) Hpops ﬁ@%mdhshtwtpd ibyroalel or motestuibistituedthsel gdied ylom
or one or nore substituents selected fromF and O,
(c) d@)5 chcCbekyl or (d) phenyl optionally

subst ;ut eg}\]by one to four substituents selected from
(30) Hetl represents a 5- to 10-nenbered

gglt gg@ggclf QC%QY%Q%E Coaﬂ@w %@H q%g%rtwy ERUDRLEE BAtORLy
substituted by one or more substituents selected from F, Cl,
C(O)OH, C(O)OCHj; and phenyl),

(d)  Cs.scycloalkyl,

(e) OR™,

(f)  S-Cy akkyl, S(0),-C;., alkyl (the alkyl parts of which latter
two groups are optionally substituted by one or more F
atoms),

(8)  S(O)NH,, S(O)N(H)CH;,

(h) N(H)S(0),-C;., alkyl (the alkyl part of which latter group is
optionally substituted by one or more F atoms),

(i)  NHy, N(H)Cy. alkyl,

) CHO, C(0)-C;.; alkyl (the alkyl part of which latter group is
optionally substituted by one or more F or Cl atoms),
C(0)OH, C(0)0-Cy.4 alkyl, C(O)NH,, C(O)N(H)-C;.4 alkyl,
N(H)C(0)-Cy4 alkyl, N(H)C(O)O-Cy.4 alkyl,

(k)  phenyl (which latter group is optionally substituted by one to
four substituents selecte;d from F, CI and Br),

()  Het’ and

(m) Si(CHs)s;

(29) R'™represents

(a) H,
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sul fur, which heterocyclic groups nmay conpri se one or
two rings and nay be substituted by one to three

weubssiosgszent s sel ected fromF, G, Br, Cl.4 al RgI/SE204/001878

and OH, (31) Het3 represents a 5- to 13-nenbered

het erocycl i c group cont ai ni one to four heteroatons
sel ected from oxygen, nltréggn and/ or sul fur, which
heterocyclic groups may conprise one, two or three

ri ng(band Gay atﬂqylsumcmadhft sebstifuisdeby Phesyt or one or more
ZIUE;It | E\l/J\ﬁln Ssig)lteggse éﬁg?og“)grﬁqdoﬁal I Ersuégz i tCut4ed by
one' o) e, suhabyfuPpLs oo ectsa Trom e, G and G,

b nd b R P RIbANAIID KERRe iy P e fents

2 CL2 al kydeléosbd Edomt Bf CeandBryup i s optional ly
substi t tedb one or nore F _atoms), (h) . S(O 2NH2,

(QO?D) zliipiH)repreﬁenfé| &Pt to (LOymmp%es‘e@}lgfemCYCélCkg/noupcsommg

a: tY:-(%l @@ @%‘%S ée\ficquiﬁoml\fe%}j% 1 ngn and/or
gf Oﬁp 'S bp |onﬁ§tﬁ°{°4°§&? ud;s]%ag%ﬁ%ﬁm@?hfeoq&%tﬁﬁés and

SUbStﬂnhyQi%t éilb%ﬁhﬁ@& &F diedto ‘Ehreéjsubﬁ’tﬁu&i’r)s setettddiroliet, Cl,
Br, Cy.4 alkyl, =0 and OH;
3D Het® represents a 5- to 13-membered heterocyclic group 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,ClBr,

(b)  Ci4 alkyl (which latter group is optionally substituted by one
or more substituents selected from F, Cl and OH),

(¢)  Cs;scycloalkyl,

(@ =0,

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

(g)  S(0),-Cy.; alkyl (which latter group is optionally substituted
b}{ one or more F atoms),

(h)  S(O)NH,, S(O)N(H)-C,., alkyl,

@  NE)S(0)2-Ci, alkyl,

(G)  NHy, N(H)-Cy alkyl,

() C(0)-Cy4 alkyl, C(O)OH, C(0)O-Ci4 alkyl, C(O)NH,,
C(O)N(H)-C4 alkyl, N(H)C(0O)-Cy.4 alkyl, N(H)C(O)O-C4
alkyl,
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(32) Het9 represents 5- or 6-nenbered nonocyclic
het erocyclic group containing, as heteroaton(s), one

weubdsisssas oxygen at om and/ or one to three nit POGSRA2004/001878

atons, which heterocyclic groups nmay conprise one, two
or three rings and may be gﬂpstituted by one or nore
substituents selected F, d, Br, C alkyl, 0 and OH
(33) Hetc represents a 5- or 6-menbered heterocyclic

gr oupl)contphienyhgwhigh lestes goeumissoptaenallbxguhsttued by one to
and/ or one.or two.nitrogen atons, I ch, Reterpcyclic
groups rmayfoyE S‘éﬂggll?@tétsg@"?@ tg?%‘ %mﬁgﬁéf i tuents
sel ected f F, d, Br and nmethyl. Mre preferred

definitmons ofR al include RLI3 NNNM.H31 NNQ.HH
(E’P? N Hof MNpkbsints bl Hr 6hhénbered pMondbytlic HeterdbldRc ?foup
’ y

wherein Rl3a is as defined above, but preferab
r epr esendiging;, asGi¢tenroatdR(synoneBulfan dr Rk¥gematomsand/or one
defi ned above. More preferred_ definitjons of R2 and

R33 jtecthiee nitwpggrresemswHdich Reieraey dlisy BEips: ay) comprise
I kyl or, ferably, H Co £ f la |l th

o o8 WL LA Y TITRALIR, Bl 03k mor
%r OUPg FelitfeRkestl 8¥d B S(’Ztl{ﬁr,flcolld;I A Ne-c ﬁﬁd O ons. (1)

wherein aa represent or 2° (such as 2 or,
@ant iHHi"&é]%)ﬁéserit); a Ror Gnaenbeed hokedordicogbupedntdning, as
particularly represents tetrazol - 1- ) “
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.

More preferred definitions of R* include

13a

R H H

Nl/ NI/ N|/
/l\ H )\ H )\ H
7~ s 7~
N N Q*—N N S N
_g; | | _g; | _§' |
H , H H

H H

1

O
' H
i N /U\ H
—N | N7 N
\H 14e l |
N R H H
wherein R!* is as defined above, but preferably represents OH, CN or NH,

and Q! and R' are as defined above.

or

More preferred definitions of R and R® include N(H)R', wherein R'*
represents Cy., alkyl or, preferably, H.
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yi, H R 13b N R14c or -f-(CH2)0.3- NNH2 H (e.g. one
of the latter three groups), wherein Ris as

waenwsioageeb or e defined, but particularly represearSEMI2001878

or, preferably, H Rl4c is as herei nbefore defined,
but particularly representsC 2 alkyl optionally
substituted by one to 3 F atons (e.g. CH2CF3), H,

| opent y| 0 0. C3.4 alkyl (e.g.. one of the
Giompem S bt bt afs more oYalstied i pel e dhast inshich

ut, (i n Ror esents.H l. rticularly
tﬁ%ﬁ?‘@&bﬁfﬁq%’?@ W‘fﬁﬁsggﬁ%é‘%% fl%érﬁl?lgﬁgel ected from F,
(?t, OH, methyl (which latter group is optionally
Substituted by OH or, particularly, C(O N(R12b)R12c)
and netfoxy (which latter group is substituted by

C( 0) N%JE; 12b), (ii) i represents - C(=NR13b) NH2,
ed f

Rl a g%éhy repfesents ope or two substituents
sel ect om 15el or, preferably, R la represents

H (iii) wién Rb repres -(CH2)0-3-N(H)R14c, Rl a
particularly represents H.or one or two substituents
selected fromF, O, OHRmethyl, nethoxy and CF3 (e.g.
H or one or two substituents sel écted fromd, OH and
met hyherein @4 efpeestinty0, hos2igheh 43 2 stimtiiculeriy) 1);

R® is as hereinbefore defined, but particularly represents tetrazol-1-
yL H,

13b
R
N~ R4

}J'\ or ‘%‘ (CH2)0-3‘N:
NH, H

(e.g. one of the latter three groups),

wherein R'® is as hereinbefore defined, but particularly represents

NH, or, preferably, H;

R is as hereinbefore defined, but particularly represents Ci., alkyl

optionally substituted by one to 3 F atoms (e.g. CH,CF;), H,

cyclopentyl or C(O)O-C;.4 alkyl (e.g. one of the latter three groups);

R is as hereinbefore defined, but,

(i) when R® represents H, RM? particularly represents one to three
substituents selected from F, Cl, OH, methyl (which latter
group is optionally substituted by OH or, particularly,
C(ONR™R'*) and methoxy (which latter group is
substituted by C(O)N(H)R'®), '

(i) when R® represents -C(=NR"")NH,, R'™ particularly
represents one or two substituents selected from F and OH or,

preferably, R''® represents H,
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(2) ON CH2 H5 wherein Rc represents -C(=NR13b) NH2
or, particularly, -N(H Rl4c, which groups are

wonefs@mssgtaby attached in the 4-position rel ati veCcr/SELdoe/001878

poi nt of attachment ofthe CH group; Rl3band Rl4c are
as herei nbefore defined, blﬁ% preferably represent H.
(3) Hwherein Z1 represents -CH2C G-, -CH=CH, C(O CH2

or, preferably, C(O or -(CH2)ab-;_ when 1l rgpresents
G, « WitHGRE , epsesents 4 b MUEIR sy bparioularly

o U cul arPRReSERS Tict Aot AomusirBA e dhp deem & CL
O CH2, - d |
ﬁét zer ocycl'd?lf_:l’ gﬁgﬂh‘éﬁgg{ﬁ% %{?ngﬁgﬁgﬁgr ,(e'%';rﬂtl%/gﬁﬁgﬁ ;a/(?reqwo

two ni trogeBstkueHE: seliest! Zbnl €D OBEMEMEI or Heteferably, a
represents a 6-nenbered, aromatic heterocyclic group

cont ai ni ngingle Glisubstimen®)t ons or, particularly, one

nitrogen atomwhen Z1 represents -(CH2)ab- Het

Zkpresents a 5- or 6-nenbered nonocyclic or 9- or

10- merrbér ed ring-fused bicyclic heterocyclic group
n

contain , as hetergatom(s) (a) a sulfur atom or
N—CHZ—@~R°
l
H

wherein R° represents -C(=NR13b)NH2 or, particularly, -N(H)R”c,
which groups are preferably attached in the 4-position relative to the
point of attachment of the CH, group;

R and R' are as hereinbefore defined, but preferably represent H.

€)
0O

wherein  Z! represents -CH,C=C-, -CH=CH-, C(O)CH, or,
preferably, C(O) or -(CHy)ap-;

when Z' represents -CH,C=C-, -CH=CH-, Het represents a 5-
membered, aromatic heterocyclic group containing one or,
particularly, two nitrogen atoms;

when Z' represents C(O)CH,, Het represents a 6-membered, fully
saturated heterocyclic group containing one or, particularly, two
nitrogen atoms;

when Z' represents C(O), Het represents a 6-membered, aromatic
heterocyclic group containing two nitrogen atoms or, particularly,

one nitrogen atom;
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weuabdsusgs2ehi ch het erocyclic group (i) when 5-

(b) a nitrogen atom and, optionally, one or two
further heteroatons selected fromnitrogen, oxygen and

6-menbered, is fully aromatic or fully saturated, (ii)
when 9- or 10-nenbered, is fully aromatic or
part-aromatic; ab represents 0 to 3, but preferably
represents .1 or 2 or, when Het is 5-nenbered, %I SO

pr ef vlaas . r egpressaty s(Gh)rd Hepreprengnds |4 5- or 6-membered
- C(=NR13b) NH2 or ,- N 4c.. but Rd n ] .
10 rohgarepica o7 b L TFmagtl aha SYR bRk hefyrpyotic
is a ' ar.e ' t preferably represents

H or%p&\%g%%g’ ?gﬁ%&fﬁ%ﬁ%@ d and aromatic (e.g. a
pyri c{'lla:myl gadamatopneror two substituents sel ected
fromF, d, nethyl and CH2OH, (11) when Het is

6- nertbgr eca anirdgenl yatemt uarat, e@ptionalyhyoner on &xpl further

substiruent; R13b is as rei nbefore defined, b
pr ef er abl ﬂlqt@&a&@%ﬁ%leﬁ?g %OIE I{igogEn, |0Xy e B¢ 6\1@{“’

et Logsaio bR Bl LR St ro nen et L,
2 GEPSHBEL 3, mbmhcna. BB Sucaniys i,
10- myiither edthe@PoorlDantieberede jscfiilly ayomapica azi-amongatic;
to nal.bt rre%%éesrén‘?st 8 r’crcb; 3? %ut Brre%gr%{)?yblfgﬁregerr]ﬁs rllic}rrZng, rlzvhen Het is
5-membered, also preferably represents 3;
R® represents H, -C(=NR"*)NH, or N(HE)R™, but R%, when Het is 5
or 10-membered, particularly represents N(H)R™;
R is as hereinbefore defined, but preferably represents H or
()  when Het is 6-membered and aromatic (e.g. a pyridinyl
group), one or two substituents selected from F, Cl, methyl
and CH,0H,
(II) when Het is 6-membered and fully saturated, a methyl or a
=NH substituent;
R is as hereinbefore defined, but preferably represents H;
R is as hereinbefore defined, but preferably represents H or, when
Het is 6-membered, methyl.
4)
O

}%J\N——Cw_ alkylene—Q'? @ R

ey

R1c

. 1
wherein Q™ represents O or NR a,

R!% represents H, methyl or -CH,CH,0H,;

BCT/SE2004/001878
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atom Rd represents Hor -N(H) Rl4c; Rl4c is as
her ei nbefore defined, but preferably represents H

wel2bas/05882as her ei nbef ore defined, but preferabPgT/SE2004/001878

represents H or, when Het contains two nitrogen atons,
represents C. (5) O[N(H)qu]a-QZa N wherein QRa
represents N or CH ac represents 0 or 1, but, when

QRa represents CH, preferably represents 1; Het .
repr dgewepreaseatsmemrebs:redrq;nl&rn@mk&r%qioaéymne hgtgapyclic
contai ning two nitrogen. atons_or ref erab one .

ni t r CHOHP FPHAPING, IWR BITQEFR O §prre§%@:l?¥yaso%e nitrogen
pyr i dﬁtgfn‘}'yl group); Rd and RiIc are as hereinbefore
defi néd, ’but preferably represent H (6) OZL zZ3 " \ [/

H N Z¢d Bohbsehidl df -N(®R€i n Z2 and Z3 independent |y
represen Hor F, but, preferably, Z2 and Z3 both
r epr R¥his 44 lreinbefore elefisénutprefetablypepessents H;
-(CH2 O-_ or, preferably, -CH2C(O -, -CHO,
( }{1219(15 gls herembpefore deﬁne)él, but pre%ra)bly represents H or, when
Het contains two nitrogen atoms, represents Cl.
()
0O

}%memmyu~aﬁ N /:;f\ R
N

R

wherein Q* represents N or CH;
ac represents 0 or 1, but, when Q* represents CH, preferably
represents 1;
Het represents a 6-membered, aromatic heterocyclic group
containing two nitrogen atoms or, preferably, one nitrogen atom (e.g.
a pyridinyl group, such as a pyridin-4-yl group);
R¢ and R'° are as hereinbefore defined, but preferably represent H;
(6)
o R Z
}%k ><\kn N_RT
E ’ \r\iR“‘a
H ’
wherein Z* and Z’ independently represent H or F, but, preferably, z?
and Z> both represent H or both represent F;
7! represents -(CH,),C(O)- or, preferably, -CH,C(O)-, -CH,O-,
-CH,-C(H)=N- or -C(H)=N-;

R and R' are as hereinbefore defined, but preferably represent H.
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-CH2-C(H) =N or -C(H)=N-; Rl3a and Rl4aare as
her ei nbef ore defined, but preferably represent

wol2iarossseel arly preferred conpounds of the i nvearisammo4/001878

are conpounds of fornmula la p4d & " 3b R RRHR 3a
N (CH2V la Ry wherein X1 rgpresents CH or N, when X1
represents CH (a) Rx takes the sane definitions as Rb
above, and takes the sape definitions as R |

Bastigalarkyn @ﬁet%refie SPEPOHDds N)lf éﬂe S RIVERRER fiio commounds of
@)ef wﬁ{l ons as Rd above, and (b) Ry takes the sane

4 ons as R Ic above; r represents 1to 3; and R1,

R2a, R2b, R3a, 4R3kg R4, R5, R6, R Rilc , Rb, Rd
and A argsbas abpve, which ounds are al so
referre3 terNaS(CH R*of the
inventils conpoun S ofRfwrmul a Ia include

1,

t hose i gaowhilch: 1 represents yRX represents
tetrazol- )i . 2N(H Rl4c (e.y. CH2N(H) R140)
2a
or R |
L

wherein X' represents CH or N;
when X' represents CH
(a) R"takes the same definitions as R? above, and

(b) R takes the same definitions as R'® above;

when X' represents N
()  R"takes the same definitions as RY above, and
(b) R takes the same definitions as R'° above;
r represents 1 to 3; and
R!, R% R®, R® R*®, R R’ RS R'® R Rb RY and A are as defined

above,

which compounds are also referred to hereinafter as “the compounds of the

invention”.

Preferred compounds of formula Ia include those in which:
when X' represents CH, R* represents tetrazol-1-yl, H, (CHy),,N(H)R'*
(e.g. CH,N(H)R'™) or
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R13b N N H(e.g. any one of the latter three groups);
when X1 represents N, Rx represents H or -N(H) Rl4c;

woheos/ 084826 epr esents CH, Ry represents H or onePCO/SEmnee01878

substituents selected fromhalo, C 2 alkyl, G _2

al koxy (which latter two groups are optionally
substituted by one or nore ioatoms), OH, CH2OH and
OCH2C(O) N(H) R12b(e.g. H or one to three halo atons);

hennloncestthe eittet thbeerotipPr esents H or one to three
substituents selected from hal o andR%1 2 al kyl; Rl12b
y

whgnéée_fapﬂ:gbtkl)wfhl Rit epessabtsyHl €2 NEHARKY] opt i onal |y
substi t ut N(CH3 .g. ethyl CH2) 2. 3N ) 2,
When | XLII@SI%SG% ngﬁenﬁes %wrgééét@) £, 51%5% ents

rti ar | 1P ' I fenrad f
Riidied 80 e Sue- tikebeCin HRPRRFHIGESFRIERE Eolys are

, . , | att . .

T R G e s S o
OETB(OYNGHNR S Ubgt Hiott @tk toytheseshalo avemns); F at ons, but
is preferably unsubstituted); Rl represents (a) G _3

whiny [X stepsesentst MaRbyepriesents H ahiosh th dhregrsugstimenissselected

optionally substituted by one or nore substituents
Somolalaand G ‘ﬂk}"; C 4 alkyl and C 4 al koxy (which

abt ' |l bst.i:
e Fert ) 1. B PR SR SRS s REe by
B B0 P RN (S partiediatly REFRRN(THB ©
I represents 2 or, particularly, 1. ,

Particularly preferred compounds of formula Ia include those in which:

A represents C(O), S(O),, C(O)NH (in which latter group the NH moiety is
attached to R) or Cy., alkylene (which latter group is optionally substituted
by one or more F atoms, but is preferably unsubstituted);

R! represents

(a) Cy3 alkyl substituted by phenyl (which latter group is
optionally substituted by one or more substituents selected
from halo, C.4 alkyl and C,.4 alkoxy (which latter two gfbups
are optionally substituted by one or more F atoms)),

(b)  phenyl or naphthyl (which latter two grbups are optionally
substituted by one or more substituents selected from CN,
halo, C;4 alkyl and C;4 alkoxy (which latter two groups are
optionally substituted by one or more F atoms) (e.g. one or
more substituents selected from halo, Ci.4 alkyl and Ci4
alkoxy (which latter two groups are optionally substituted by
one or more F atoms)),

(c) a 5- or 6-membered monocyclic (preferably aromatic)

heterocyclic group containing, as heteroatom(s), an oxygen or
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hal o, G _4 alkyl and Cl.4 al koxy (which latter two
groups are optionally substituted by one or nore F

wateswpss2e. g. one or nore substituents sel ect eBCT/SBI04/001878

hal o, C 4 alkyl and Cl.4 al koxy (which latter two
groups are optionally substituted by one or nore F
atons)), (c) a 5- or 6-ne ed nonocyclic (preferably
aromatic) heterocyclic group containing, as

het er oat ongudfur atoraxygéforoogsl tairthaeomitogénr atones, t which
three nitrogen atons, which heterocycl ic group is

opt i onal | yheietpsyrlietgraupyisopptienallyo subsiiivted; byicomesto four

| ected f F, d 4 al k
Zﬁdzﬁ.e?c (él%gmw seleelsel Tt Gledts 20 IHEL R !
F B d | kyl
bi cycli cr( Péfa era 9h%al%l?t O(Ie(érgx%ne(‘;‘}@gg?%rs é@%‘ﬁ%%&geu%ed

cont ai ni NGRBREFL CI, t]jyaqg @{3{3 @)t@frs sel ected from
oxygen, nitrogen and/or sulfuf (e.g. two oxygen

at ons(d) wha c® hat difempaibiecedyriviopclic (@uefeoatdy| part-aromatic)
substituted by one to four substituents selected from
F, d, Br h@exzpcapkm SEHP @ﬁrﬁm&@ %e gto Rirgee grederoatans

?eg: gggn? : ei eg dongtoﬁ& Hgﬁglﬁ @)’ Hlfgeéﬁﬁt fvgo oxygen
het er ocyCl 4 Gnfl OHRI AP R R 28uB e BHABLAK Shbstfied by

oxygen or su om an roge at ons,

whi ch het esResctiue subStiRehts seictanaiohy Fs OhsBi, 1@ aliand
one to four substituents selected fromF, CI, Br, Cl1.4
al kyl and Ci44lkaixyoxy; R2a, R2b, R3a R3b al l

0} s drFeRBE ST EepPesARingl at (@) o (c) Bbove) ' ¢
Het represents a 5- or 6-membered monocyclic aromatic heterocyclic group
containing, as heteroatom(s), an oxygen or sulfur atom and/or 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® R* R all represent H;

R* represents H, methyl or halo (such as CI);

R’ and RS both represent H;

when X' represents CH and R* represents H, then R” represents one to three
substituents selected from OH, methyl, CH,OH, OCH,C(O)N(H)R'* and
halo (particularly one to three halo atoms (e.g. one to three Cl atoms, such
as two Cl atoms attached in the 2- and 5-positions relative to the point of
attachment of the (CH,), group)); '

when X' represents CH and R* represents (CH,)oN(H)R'®’, then R’
represents H or, preferably, one or two substituents selected from halo, C;.,
alkyl and C., alkoxy (which latter two groups are optionally substituted by
one or more F atoms) (and particularly R represents one or two halo atoms
(e.g. one or two Cl atoms, such as a Cl atom attached in the 3-position

relative to the point of attachment of the (CHy), group));
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when X1 represents CH and Rx represents H, then Ry
represents one to three substituents selected from OH,

waorRbiFsss2eH20H, OCH2C( O) N(H) R12b and hal o ( par PCTSEz00l/901878

one to three halo atons (e.g. one to three O atons,
such as two C atons attacheg in the 2- and
5-positions relative to the point of attachnent of the

(CH2).r; group)); en represents n
VapR lemes(eéiﬁz?ﬁ_]%@ ﬁxﬁfﬂé?sepﬁeﬁ?two ‘iﬁ/ﬂe%ﬁt R’ pppgesents
ref erabl vy e AQr | tg.sel ected from
‘%éel 8rﬁ% EXIQI (%E cgnaé&gg)_éﬂgjl%éfg%/ﬁ?vﬁf ch latter two
thﬂg? ?gfeseﬂs'@ﬂaahhm%%s'ehﬂt ed by one or nore F
at ons nd particularly Ry represents one or two halo
atoms (e.g. one or two O atet®, such as a O atom
attached in the 3-positiorN{eI ative to the point of
attachnment of the (CH2)r gqoup));vvnen X1 represents CH
and Rx represents tetra 1-yLH then Ry represents
one or two halo (e.g. tolE) or, preferably, H
when X1 represents CH and Rx |represents R13b N N H5
then Ry represents one or twbl F atons or, preferably,
H, when X1 represents CH the group RI3b N N H i f

theaRntepressniatdneadresioal atdies 8t, prefergblyf Hy abl y, the
4-position relative to the
when X represents CH, the group

{

if present, is attached at the 3- or, preferably, the 4-position relative to the
point of attachment of the (CH,), group;

when X! represents CH, the group (CH;_)l_zN(H)RMC, if present, is attached
at the 5- or, preferably, the 6-position relative to the point of attachment of
the (CH,), group;

when X' represents CH, the tetrazol-1-yl group, if present, is attached at the
5- or, preferably, the 6-position relative to the point of attachment of the
(CHy); group;

R represents OH, OCHj or preferably, C(O)OCH,-phenyl or H (e.g. OH,
C(O)OCH,-phenyl or H);

when X' represents N and R* represents H, R represents H or, preferably,
one or two substituents selected from halo (e.g. F) and methyl;

when X' represents N and R represents -N(H)R'*’, R” represents H or one

or two methyl groups (e.g. H or methyl);
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poi nt of attachment of the (CH2)r group; when X1
represents CH, the group (CH2)i .2N(H)R 14c, if

wonres®igs2ci s attached at the 5- or, preferabl yPCriS€2004/001878
6-position relative to the point of attachnent of the
(CH2)r group; when X1 represents CH, the tetrazol -1-yl
group, if present, is attached at the 5- or,

referably, the 6- 05|t|on reIatlvetot i nt of
R eermsants 6o, Homaplongnaon e@p@maﬁﬁxﬁ &2 cpe of the

ey dmoe By st ! CYRIG WY (G SR o

H Ry represents H or, preferably, one or
rg%&gﬁgs%ﬁt uents sel ected from hal 0 (e.g. F) and

met hyl ; when X1 represents N and Rx represents

-N(H)R14c Ry represents H or one or two nethyl groups

(Cmngomltﬂsorof nietinyld IR1het aspmesrenpref@HaCrg]]l Hclude those in
cl opentyl or C(OOC4 alkyl (e.g. one of the latter

W iche groups such as (O OC alkyl (e.g

‘&)‘f Q‘#s{f% ‘f@ %@je)l\ﬁg h er bcgm?,/llae‘r? Sgﬁ{{ﬁpl nclq\?lgohlor%
dtfhchBd ?(2 Rlﬁ f}%ﬁ'ﬁéﬁﬁf 2 §§(9)2 or@ ? Mk’&[lén’é (Histh la{t?értg%up is

group t tached
dysidnialiyl agél’ﬁ-rdlﬁi@halted Gly abky! dhe a(cwhs chb1h1at tser pgferabply
i's optionally gemdi substituted by two F atons, but is
yrsebstitabed); unsubstituted); RL represents (a) C 2 al kyl
spbstituted by phenyl (which latter group is

ptaPs % substituted by one or nore substituents

sel ec(t ?d fé?_g” ﬁkyp sub3fnfid - by phenyl (which latter group is

optionally substituted by one or more substituents selected
from F, Cl and Br), ‘
(b)  phenyl (which latter group is optionally substituted by one or

more substituents selected from F, Cl, Br, C,.; alkyl and Cy;
alkoxy (which latter two groups are optionally substituted by
one or more F atoms, but are preferably unsubstituted)),

(¢)  naphthyl (e.g. 1-naphthyl),

(d) pyridinyl (e.g. pyridin-2-yl or pyridin-3-yl) optionally
substituted by one or two substituents selected from F, Cl,
OH, C,.4 alkyl (e.g. methyl) or, particularly, C;.4 alkoxy (e.g.
tert-butoxy or methoxy),

(¢)  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);

() a 5-membered aromatic heterocyclic group containing, as
heteroatom(s), an oxygen or sulfur atom and/or one or two
nitrogen atoms (e.g. pyrazolyl or thienyl), which heterocyclic

group is optionally substituted by one to four (e.g. one to
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(b) phenyl (which latter group is optionally
substituted by one or nore substituents selected from

wo 2006005886, Cl al kyl and "3 al koxy (which | att eCT/SRe04/001878

groups are optionally substituted by one or nore F
atons, but are preferably ugw ubstituted)), (c)

napht hyl (e.g. 1-naphthyl), Zfd) pyridinyl (e.g.
pyridin-2-yl or pyridin-3-yl) optionally substituted

by one or theee)s shbstitueist seleetedc tfesinf FonCE, Gly, akyl (e.g
G _4 alkyl (e. nethyl) or, particularly, 4. al kox

. G_4
(e.g. tertmsthdky Gan @ﬂtm)(ﬁ;g-(ﬁ}etb%ﬂdéﬁbﬂl peidgnyl (g-g-

2- pyridon- 3-yl. ionally substituted by one or two
substit uenPﬁ@%‘l’g'g’be‘lf fromF, C, and Cmalkyl (e.g.

met hyld ; (£):.a1:0: I C [ .
cont a¢$1 in g&ﬁ%@ hﬁgﬁ%@g‘%@??ﬁﬁl’ o@%&’ﬁ{%@gh I ?%I?Zrog%@r}ﬁa
and/ or -onej or5-4polfl! r QYRR @GBed Mrangy " 880! Yparttularly,
thienyl), which het'erocyclic group is optionally

subst i t ut ebermpdoomolyl alloof whéchy graups arst dpteamplly substituted
substituents selected fromF, C

| _4 al kyl .
nethyl), Y OREAKELYE (@SgOnerde ﬁfasa% ?Hh%l%%@tﬁ éﬁgks%ied from
. g. i di pz 25yl inolinyl,
E)gngorrg?/ro:w ;{ihfﬁlyz %EXOQ%FE‘{ %kgﬁb?%%ylbg%zo[ c] oxa-
1, 2, 5. di < gl %}1@ f .
partigﬁ'g%%k%sgﬁgs%gg%%l, a Ie%;(gﬁv\%wq (g %?%eu)bs are
Rbtépreadnty el i tuted by one or nore (e.g. one to

three) substituents selected fromF, A, G 2 alkyl
Xhdegesenitk 6H of N (.2.FH);epr esents a group as defined

t - R4 t thyl ;
ﬁtl rép%%sen(t)s EGC% v%ggr\l/?()l represér?tg rCﬁi)en s e y

13b

attached at the 4-position relative to the point of attachment of the (CH,),
group, or R* may also represent tetrazol-1-yl or, particularly, CHN(H)R*
(which latter two groups are attached, for example, in the 6-position relative
to the point of attachment of the (CH,), group);

R* may alternatively represent H when X! represents CH and R” represents
one to three substituents selected from OH, methyl, CH;OH,
OCH,C(O)N(H)R ' and halo;

R represents C(O)OCH,-phenyl or, preferably, H;

R4 represents C(O)O-fert-butyl or, particularly, H, ethyl, CH,CF; or
cyclopentyl (e.g. H or cyclopentyl).
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X1 represents CH or N (e.g. CH; Rx represents (e.g.
when X1 represents CH R13b N, H H attached at the

wa-2pasd20n rel ative to the point of attachnenPCoSELdNe001878

(CH2)r group, or Rx may al so represent tetrazol-1-yl
or, particularly, CHZN(H)R 140 (which latter two
groups are attached, for ex%srrpl e, in the 6-position
relative to the point of attachnent of the (CH2)r

Tar e lembddifeit af todifdundel of ferpndadatthek whemotd preferred
represents CH and Ry represents one to three

sl R irepeesestssel ected from OH, methyl, CH2COH,

OCH2C( O) N(H) R12band hal o; R13hgepresents

C(O OCH2-r henyl or, preferablR/, H Rl4c represents
C(OOtert-butyl or, partiN‘uI arly, H ethyl, CH2CF3 or

cycl opentyl (e.g. H or cycl]lopentyl).ln one enbodi nent
of conpounds of fornula rll\ﬁik re nore preferred
still, Rx represents R13b~ N H attached at the

4-position relative to the pi_i nt of attachnent of the
(CH2)r group. O her preferred conpounds of fornula Ia

S S B R Sapdo Pl 6B THE R St b o R )

group.

Other preferred compounds of formula Ia include those in which:
A represents CH,, (CH,), or CF,CH, (in which latter group the CF, unit is
attached to R');
R! represents
(a) phenyl optionally substituted by one or two substituents
selected from halo (e.g. F or Cl), methyl, CF; and methoxy,
(b)  pyrazolyl (e.g. pyrazol-4-yl) optionally substituted by one to
three substituents selected from CI and methyl,
(¢) thienyl (e.g. thien-2-yl) optionally substituted by Cl or
pyridinyl (e.g. pyridin-2-yl),
(d) pyridinyl (e.g. pyridin-2yl or pyridin-3-yl) optionally
substituted by OH or methoxy,
(¢)  pyridonyl (e.g. 2-pyridon-3-yl) or
(f)  benzodioxolyl (e.g. 5-benzodioxolyl) optionally substituted by

halo (e.g. Cl);
X'
- X
R
AN
Ry

the group

represents



attached to Rl); Rl represents (a) phenyl optionally

substituted by one or two substituents selected from
woaabw/osgs2g. F or ), nmethyl, CF3 and net hoxy, PCiD)SE2004/001878

pyrazolyl (e.g. pyrazol-4-yl) optionally substituted

by one to three substituents selected fromd and

met hyl, (c) thienyl (e.g. t¥Hen-2-yl) optionally

substituted by d or pyridinyl (e.g. pyridin-2-yl),

(d) pyridinyl (egg. pyridin-2yl or pyﬂldln 3-yl)

optionally substltuted by OH or

(e.qg. 2-pyridan: ) or (f) bengodi

5- benzodi oxolfyl q |onall¥ subst i 1 by hal o (e.q.

d); the grouplgepr sentsdl RO repggsents H F, d,

OH, methyl or, particularly, tetrazofl-1-WH,

OCH2C( O) N( H) R12bgym CH2N( H) Rl4c; R¥n represents H,
nmet hyl, CF3, nethbxy, F or, particularly, d; (for

|
REprepsesents G Fb) Chh&HRD ese&@%?@ﬁ[@%ﬁpﬁl@&%@l—l-yh
t t | | @ d wh
Ao Th PR E T B CTREDR I oo O NCH) Ragh o)
t
Eigxy, é@{ rf%i@tﬁ SB{@E, @)ES‘ ¥ bk ﬂéﬁ‘i&ﬂhﬂ (&EB¢for ex '}zlle

Rya Tepresents
5 @?WﬂeﬁlR"axfdeeseﬁﬂtH)dr Cl then R™ represents CL;

(b) when R° represents OH or methyl, then R™ represents F or,

particularly CI; and
(c)when R° represents tetrazol-1-yl, OCH,C(O)N(HDR™ or
CH,N(H)R' then R™ represents H, methyl, CF;, methoxy, F or,
10 most preferably, Cl);
R represents H or, particularly, methyl.

Particularly preferred compounds of the invention are also compounds of

formula Ib and Ic

R* RS Rb N/R
R® Ry R H . /H\ R4
R3a__ XX N_(CHZ)S-_'O\ITI [TI/ "
RE—_ o) H H
N )
R®
A/NH
|
R

15
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Particularly preferred conpounds of the invention are
al so conpounds of fornmula Ib and Ic J3a .RR4A RS R6 N

wol20052058826 (CH2) S- -CX R1b OH3 R R6 H (CH2) ReTREAD4/001878

''v. - (CH),-- > \ ' 14h (CH2)V ON Rl4b |CH
wherein s represents 2 to &~ t represents 1 to 3; u
and v independently represent 0 to 2, the sumof u and
v being 1 or, 2; and Rl, R2a, R2b, R3a, R3b, R4, R5,
R6, Rl3a, Rf3RS RF4a, R14b a(@HAu e as NteR'fed above,
whi clR'conpqunds gl sg% &er{edﬁ:\ﬁ%el nafter as
“th ek o red 1Qborrpounds
of fo;brrul a 1b|incllude those {GHMTEN B¥ esent slc3

aT;tg\QUI énQ Rl13aand R14abothr resent H.
Prefek ﬁ‘bn’po ds of formula Ic include those in
whi ch: rwesents 2 or, particularly, 1; u and v
bot h repAesent 1;

I
R’

wherein s represents 2 to 4;

t represents 1 to 3;

u and v independently represent 0 to 2, the sum of u and v being 1 or 2; and
R!, R® R®, R*® R¥®, RY, R, RS, RP%, R™, R, R and A are as defined

above,

which compounds are also referred to hereinafter as “the compounds of the

invention”.

Preferred compounds of formula Ib include those in which:
s represents 3 or, particularly, 2;

R'*® and R™* both represent H. -

Preferred compounds of formula Ic include those in which:
t represents 2 or, particﬁlarly, 1;

u and v both represent 1;

R'® and R both represent H.

For the avoidance of doubt, the preferred definitions of groups given above
in relation to compounds of formula Ia are also, where relevant, preferred
definitions of the equivalent groups in compounds of formulae I, Ib and Ic.
Moreover, references herein to compounds of formula I also include, where
relevant, references to compounds of formula Ia, formula Ib and/or formula

Ic.



R13band Rl14bboth represent H. For the avoi dance of

doubt, the preferred definitions of groups given above
wonows@sgzs on t o conpounds of fornula |a are al BOT/SHi®r/@01878

rel evant, preferred definitions of the equival ent

groups in conpounds of formgae I, Ib and Ic.

Mor eover, references herein to conpounds of fornula I

al so include, where relevant, references to c nds
Pseteried agmpauids Ob i imeRiominglusle the FRTAPRURGS ¢ bF les
‘ﬁoig%ﬁ ds.ofﬁthe i nvention include the conpounds of
i FHEYT scl osed hereinafter. Prepar ati on
Compounds of fornmula | (including conpounds of
formulae la, Ib and Ic) may be made in accordance with
Fﬁ@@ﬁﬂhﬁbﬁs well known to those skilled in the art, for
exanpl e as described hereinafter. According to a
5 further aspect of the invention there is provided a
rocess_ fo

t he preparation of a c nd of forpula
ompRveds b ApRYES pading CBRABIIIE! dpdpslival 25 o)
whi eh t (] .
5 008 F SRt P RASRU s PN RB SRR
tﬁ{: banYdeRanYRY as debdrlbdd KArbinRRe) - C2_3 _
al kynyl ene- ),-, (iv) ONR8c).2 al kyiene-Qa V -
According(td)a farttRa aBpect of the invention there is provided a process for
10 the preparation of a compound of formula I, which comprises:
(a) for compounds of formula I in which the group G represents
@  CONR™*-[CH(C(OR)]o1-Cos alkylene-(Q)
() C(ON(R®)-C,; alkenylene-(Q"),-,

(ili) C(O)N(R™®)-C,.; alkynylene-(Q"),-,

15 (iv)
O .
}{lJ\N R\C. alkvl Q% ‘QZb
(RMC,_, alkylene— —%— N
)

0
}{U\Q@Q%—;— |

wherein Q* represents N or NHCH,

20  coupling of a compound of formula II,
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Q wherein Ra represents N or NHCH, coupling of a
conpound of formula I, R4 D5D6 _3b 1R RK

wohkaersaiksss2Rl, R2a, R2b, R3a, R3b, R4, R5, R6 an8CHSHE2Z®4/001878

as hereinbefore defined, with a conpound of fornula
I, HG-L II'l wherein L i as herei nbefore defined
and Ga represents (i) -N(R8a)-[CH(C(O)R 9)]0.i-Co-3
al kyl ene-CQV, (ii) -N(R8h)- C23a|keny|eneCQ\/ (i)
-N(R8b) - C2. 3 al ky ene R(IV) \' 2b N(R8c) Q0. 2
al kyl ene- Qa . Q or _&{) wheyei n a represents N or
NHCH and R8a, ; 3 and a are as

her ei nbef ore defl e in tjhe presence of a
coupl i ng agent (eRg—73x hi®ride in DWF, EDC, DCC,
HBTU, HATU, PyBOP o2’ TBTU), &n appropriate base (e.g.
pyridi ne, DVAP, TEA, 2 +p-col | i dine or DI PEA) and a
suitabl e organi c sol vknht (e.g. dichl oronethane,
acetonitrile, EtOAc qts DMF); (b) for conpounds of
formula | in which G epresentsN (CH2) 2 O4 and L

FRRLRRRL B R i) RO RS 1 QP o SR SSRALB A cetinea
WER. ec%%%m% @i}f&‘ﬁﬁi‘ﬁlﬁa cyclisation of a
H-G*L I
wherein L is as hereinbefore defined and G* represents
@  -NER™)-[CH(C(O)R®)]p.1-Cos alkylene-(Q')y-,
(i) -NR®)-C,; alkenylene-(Q"),-,
(i) -NR™)-Cys alkynylene-(Q)y-,

(iv)
£\
N(R®)C., alkylene—Q* Q%
%‘ | - — ‘% or
)

AN
e s

wherein Q* represents N or NHCH and R®% R¥® R¥* R® Q!
Q® and a are as hereinbefore defined,
for example in the presence of a coupling agent (e.g. oxalyl chloride in
DMF, EDC, DCC, HBTU, HATU, PyBOP or TBTU), an appropriate base
(e.g. pyridine, DMAP, TEA, 2.4,6-collidine or DIPEA) and a suitable
organic solvent (e.g. dichloromethane, acetonitrile, EtOAc or DMF);

(b) for compounds of formula I in which G represents



10

15

wanaasAsse as herei nbefore defined,

conpound of formula IV, RRR R O N( CHZ2) g-4LO
HNIV wherein Rl, R2a, R2b, R3a, R3b, R4, R5, R6, La

el evated tenperature (e.g. 6Q0C to reflux) in the
presence of a suitable sol t (e.g. pyridine,

tol uene, 1, 4-dioxane or THF) and optionally in the
presence of a suitable catalyst (e.g. (n-Bu)4NF, which
may particularly be oied when the reaction sol vent
is THF); (c) for c qndg of formula |I in which Ra,

Ro, Rc or Rd represehtsy —Qgi;—plyl—ﬂ - C( =NHNH2) NH2 or
-C(=NOH) NH2, reaction of a conp®@hd of fornmula V, ,3b

R R R6 V wherein Lb represents L as hereinbefore

aielf Inedpresaatepl’ t dticlRalatt&h,griup orepRebetitss Lapsr bpreimbetpre
is replaced by a cyano or -C(=NH)O-C i _4 al kyl group,
defnert) exeent, thepit deganoReipresamt GeealkpbenecRarkyoNsaien &5 a
her ei r}‘glef e d f'#] ed, witha suitable source of

GO ,Otﬂ{?&’?]é‘i‘? > or hydroxyl anine (e.g. armmoni a gas,
ammoni um acet at e, _dydr azi ne, hydrazi ne

nonohydr och?nhri dé?, fRxyl ami ne or hydr oxyl ani ne

hydr ochl orige\ u
ns sué;h_ag;p;l ose Ydescribed in
(1999)) . f?g?“1 exanpl e from

in the artRUe—y

Tet r ahedr olgszett

anbi ent (g, A5 2pC) toZel evated tenperlgture
(e.g. 600C R® reflux) in the presence of a suitable
sol vent (e.g. S\uNiThol );
|

R’
wherein R!, R® R®, R® R® R* R’, RS L? and A are as hereinbefore
defined, for example at elevated temperature (e.g. 60°C to reflux) in the
presence of a suitable solvent (e.g. pyridine, toluene, 1,4-dioxane or THF)
and optionally in the presence of a suitable catalyst (e.g. (n-Bu)sNF, which
may particularly be employed when the reaction solvent is THF);

(c) for compounds of formula I in which R% R®, R® or R represents
-C(=NH)NH,, -C(=NHNH,)NH, or -C(=NOH)NH,, reaction of a

compound of formula V,

4
ww R R} R® b
R3Q X G/L
R* V
L N0
R |
A,NH
l'?1

wherein L° represents L as hereinbefore defined, except that R®, R® R®or R¢
(as appropriate) is replaced by a cyano or -C(=NH)O-C;.4 alkyl group, and
R, R%™ R?, R® R*® R R® R, G and A are as hereinbefore defined, with

f or exanpl eCatSE2004/001878
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(d) for conmpounds of formula I in which R13a, R13b or
R13c represents H, deprotection of a correspondi ng

woanpmassde of formula | in which R13a, R13b or RUBSEL®@I/001878

appropriate) represents C(O O CHaryl (e.g.
C(O O benzyl), for exanple gnder conditions known to
those skilleéd in the art (such as hydrogenation in the

' | .q. Pt/ , .
TSRO L e 3 bl ol smonis
h | . i , .
Sl st G04OHL) S,
hypdnoorytedsinefor ok amine htoehl Irildts iaHELS6HHifiofk 1|<%0\ivn to

deprot ection of a correspondi ng conpound of fornmu
thesaskdledrndhe pefess ennditicnOp@iGs thosd dsscribed in Tetrahedron

O 0Oter”-b , for exanpl e under conditions known
%ﬁ't %)gsgoéli(llibé%%i 0¥ example (fpory. ambiant ofe.pat® to 25°C) to
drol.ysis, such as, faqr deprotectidn of conpounds in
%Wéﬁ?d@we@m"eéw %Fo}@rﬁﬁ%) Btthe presensei of ansuitable

]%a(? I Nt presence of a suitable solvent (e.g. an
g&% 0 ésggjwalﬁgy’ et hanol or, particularly, methanol),
or reaction with trifluoroacetic acid at sub-anbi ent
ten%erature (e.g. 0to 4C), optionally in the presence
@) f@r swintpadings sufl foentuls doin whidACRI( R r garticoRpatsedts H,

onmpound of formula VI, r 5 G,6 ,3b RR/Rc R 3a R 2b
siﬁprgteggop of argorresgepding compound of formula I in which R!%, R1%

or R (as appropriate) represents C(0)O-CHaaryl (e.g. C(0)O-benzyl), for
example under conditions known to those skilled in the art (such as
hydrogenation in the presence of an appropriate catalyst (e.g. Pt/C or,
particularly, Pd/C), a suitable solvent (e.g. an alcohol such as ethanol or,

particularly, methanol) and, optionally, an acid (e.g. HCI));

(e) for compounds of formula I in which R'*° represents H, deprotection of a
corresponding compound of formula I in which R represents
C(0)O-Cy alkyl (e.g. C(O)O-tert-butyl), for example under conditions
known to those skilled in the art (e.g. acid or base hydrolysis, such as, for
deprotection of compounds in which R represents C(O)O-tert-butyl,
reaction with HCI gas in the presence of a suitable solvent (e.g. an alcohol
such as ethanol or, particularly, methanol), or rgaction with trifluoroacetic
acid at sub-ambient temperature (e.g. 0 to 4°C), optionally in the presence

of a suitable solvent such as DCM);
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wherein R2a, R2b, R3a, R3b, R4, R5, R6, G and L are as

her ei nbefore defined, wth a conpound of fornmula VII,
wWe2005/068%26 VI | wherein Lg2 represents a suitabl eCrsamniongo187s
group (e.g. halo, trifluoronethanesul fonate or OH) and

R1 and A are as hereinbefore defined, for exanple

under conditi-ons known to those skilled in the art

such_as at sub- an‘gi elrllt te ature (e.g. 00C) in the
(Prisaeliieobh cAmMPAPB papelapbke (e.g. K203 or

pyridine) and a suitablg sglvent (e.g. DCM); (g) for
conpounds of for&&g | Rin Rch A represents C(O) NH,

reaction of a co ndlof f¥rmulp VI, as hereinbefore
defined, with a Gnmula VIIl, R-N=C=0
VIIl wherein Rl i as herki nbefore def\lned, for

exanpl e under cﬁ]d'l—tﬂ\s wn to those skilled in the
art (such as at gg#fi entj tenperature (e.g. 15 to 250
in the presence of a sMH,able solvent (e.g. DCM); (h)

for compounds of formula 1l in which A represents C1
\ﬁilxé%ine%@’ RZear® R qf* Rcrifpoustl pfark ek MdréinWeforadefined,
erei nbefor € definéd, 'with a conpound of fornmula I'X, R

viddh Salokyprme-cEHormlawil, ein RL is as hereinbefore
defined, foy exanple under conditions known t% hose
skilled i Ri-Relgrt (such as at reflux .in the éﬁesence

f a. suit apl | vent (e.g.. ethanol). fol|owed
Wi | dr | n PREis dhe S UROE T RMRgagBRp (Log:  halo
S L L e i

% ckample 4RA&) coritlitibes Rhewanoethobe skilladtiabihe ao(siwht as at
(such as ethanol); or (i) for conpounds of formula I

dub-ahbeht Ranp&aturR (erg. RAC) éprthsepresence of an appropriate base

(e.g. K»COj3 or pyridine) and a suitable solvent (e.g. DCM));

(g) for compounds of formula I in which A represents C(O)NH, reaction of
a compound of formula VI, as hereinbefore defined, with a compound of
formula VIII,

R'-N=C=0 VIII
wherein R! is as hereinbefore defined, for example under conditions known
to those skilled in the art (such as at ambient temperature (e.g. 15 to 25°C)
in the presence of a suitable solvent (e.g. DCM));

(h) for compounds of formula I in which A represents Ci¢ alkylene,
reaction of é compound of formula VI, as hereinbefore defined, with a
compound of formula IX,

R!-Cy.s alkylene-CHO IX
wherein R! is as hereinbefore defined, for example under conditions known
to those skilled in the art (such as at reflux in the presence of a suitable

solvent (e.g. ethanol), followed by reduction in the presence of a reducing
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-C(=NCN) NH2, reaction of a correspondi ng conpound of
formula | in which Ra, Ro, Rc or Rd, respectively,

woepsasents - C(=NH) NH2 wit h cyanogen brom de, POT/SE2004/001878

exanpl e under conditions known to those skilled in the
art (e.g. in the presence @3 a suitable base (such as
an alkall nmet al al koxi de |ike sodiun1ethOX|de) and an

PRGN sl ffed v o S BUF Bl
i e St ot B PR R B 2l i Phgyeiee
e G o e sk 110d | n the art”
(e.g. by basic hydrolysis in the presence of an al kal i

met al hydroxide (e.g. NaOH or, particularly, LijOH and
(® Sori tcamp@uﬂdsv@ﬁmtfox(reulg I vt wihichT I, R ,aRm ott B erepresents

R ENERINn G o6 o GBI ER R Rqundel Tomsla Y in

T

cs'ﬁ g&gbrérﬁfde@f@mkaqnﬂe%{de? @Btk tdk e tsRilled in

[Ted in the art (e.g. those described in WO
tAd/afD262, inubk pesaiceaobiaestitdbdepmsat(sneh (@. an allEalt mnetal
2500) in the presence of a coupling agent % . 0. 1
alkoKide dikiet ssliemsshoxide) prd gn a{pmgrla%wl\f?@ Uy @oa ower

%kylsaqgol\{\&lﬂke é%ﬁanoBate i n sone instances, conpounds

Compounds of formula II may be prepared by hydrolysis of a compound of

formula X,
R3b R4 R5 RG
R’“—l N 0-C, , alkyl
R™—AL O X
NgNe!
R®
A NH
1

wherein Rl, R? 2 RZb, Rsa, R3b, R4, RS, R® and A are as hereinbefore defined,
for example under conditions known to those skilled in the art (e.g. by basic
hydrolysis in the presence of an alkali metal hydroxide (e.g. NaOH or,
particularly, LiOH) and a suitable solvent (e.g. water, THF or a mixture
thereof)). "

Compounds of formula IV may be prepared by the coupling of a compound

of formula IL, as hereinbefore defined, with a compound of formula XI,
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formula V are identical to certain conpounds of
formula | (e.g. conpounds in which Rb, Rc or Rd

woeprsgsgnrts H and Rila , R Ib or R c, respecti PergE2004/001878

represents CN). In this respect, conpounds of fornula
V may be prepared by anal ogyd with the procedures
descri bed herein for the preparation of conpounds of
formula I. Corrpg@g of forrmula VI may be prepared by
reducti on of a conhp d &Hf)or_nEha XIIX R4 RS R6 XlI
wherein R, R, R $ , 2R8, R6,Ga}1dLareas
her ei nbef ore defi IITE , for exanple under conditions
that are well known to those skilled hi the art (such

velserbin E&ag tas drereinbafore rdefimsdalfon example wedgsosmisditions well
Knamitq Brcge SRRt & et Gre MPEROORTEEiReg A Oaplg 262 such
R AREIR iR e tor Y Bt por ke TesdRhd 88 Eliipe
a%%g%te%éﬁ%ﬁf) 5@]@ a%#@gﬁwse@{é?ﬁqé? :D;N%ﬁg ' Ihellr:{ eicgbef ore
defined, for exanple under conditions known to those

skilled in the art, such as reaction with PCC, oxalyl
Ahltbe isttdleh gpeBBOM bwanpredicd dn i sompe dnstapeast j compaungds of

OBt 4TS USHHIAGA] HoRp A SBRHS T RORHLA b (SEngmBRinds
. by, c il f da b b

R TR ok P B ORI By Y R Folaetifely
rpfesests NS TReARBssiet, dfflpodsbfformula V may be prepared

by analogy with the procedures described herein for the preparation of

compounds of formula I.

Compounds of formula VI may be prepared by reduction of a compound of

formula XII,

R3b R4 Rs Rs
RZ—7 X o
sz Xl
N @)
R® |
NO

wherein R, R®, R*, R, R*, R>, R®, G and L 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 IX may be prepared by oxidation of an alcohol of

formula XIII,
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compound of formula VII, of formula VIII, or of
formula I X, as herei nbefore defined, for exanple under

woaniossans known to those skilled in the art PeT/gE2004/001878

condi tions described at process steps (f), (g) and (h)
above in respect of conpourgks of formula I'). Conpounds
of formula XI may be prepared by nethods well known to

those skilled in the ar r exanpl e, conpougpgs. of
fornul a Xlﬁn‘g‘wﬁ‘@qg%%'éﬁ’@ﬂfﬁy reaction of a c ‘E[ound
forgul. 4 - !
Shereft 1,15 28 W nsors Mfingdiitey Prahfie Bt obnBisfifs TaBin
tgetilbé‘@?kill@dt R 0P Xt AN RoaltioR Ry S 'Plt@,dékz_ilgp RhioMde and
thereof, for exanpl’e under conditions described at
DPMBRSwirepxiditiadoote panticidafiecDess-Matipoperisdindne in the
formula |. Compounds of formula XlII nmay be prepared by
rrasdnsgyoie stitabbngdventsseeh aoPalYlde | and XVII I .

Conpounds of fornmula X1l may be prepared by reduction
of a carboxylic acid of fornmula XVIl, 1 0-S

- I el i ej
GRPRERE pr R mil b Rpied By ReaqlRCbr AT iund of
fokl£XTVN the art, such as reaction with LiAlH 4 or,
particularly, borane in the presence of a suitable
sol vent (such as THFR* unds of formula XV may be
prepared by redqitio conmpound of forrmula XVIII,
- - a =32 -C, 4, alkyl

R
R* [I\l ©
NH,

XV

wherein Rza, RZb, R3a, R3b, R4, R> and R® are as hereinbefore defined, with a
compound of formula VII, of formula VII, or of formula IX, as
hereinbefore defined, for example under conditions known to those skilled
in the art (e.g. conditions described at process steps (£), (g) and (h) above in

respect of compounds of formula I).

Compounds of formula XI may be prepared by methods well known to
those skilled in the art. For example, compounds of formula XI may be

prepared by reaction of a compound of formula XV or XVI,
NC—(CH,)q7~ L XV

C,, alkyl—0
J—(CH) L XV
HN

wherein L? is as hereinbefore defined, with hydroxylamine or an acid
addition salt thereof, for example under conditions described at process step

(d) above in respect of compounds of formula I.



R2b- O XVI1l 2a' R wherein R2a, R, R3a, R3b, R4, R5
and R6 are as herei nbefore defined, for exanple under

woandiosssans descri bed herei nbefore in respect BETISAZ004/001878
preparation of conmpounds of formula VI. Conpounds of
formula XVI1I may be prepar by nitrosation of a
correspondi ng conpound of rmula XIX, 3b R4 R5\ R6 R
22" NR2a | Hwherein RRa, R2b, R3a, R3b, R4, R5 and
(rénpoendisofformulb Xlbmay dsf preparedibyr aralagp pat ounds of
condj ti.ons t,knovvntothose skilled in the art,

farmgulag dan Lwith a nitrosating agent (such as
nitrous acid, NOO, N2G3, N2O4 or, particularly, a Cl
alkyl nitrite (e.g. tert-butyl nitrite)) in the
CUBpERsE 6f fenfilh DAl tha§0by BRpated By réieétivd ofhharhoxylic
and optionally in the presencé of an appropriate base

5 aced of farymdlaDOIL, Conpounds of fornmula XI X may be

prepared by, a, b-elinmnation (relative to thep%}% group
of the pi p%r‘pdisrﬂﬂﬁ’éenﬁ'%@)@ H Lg3 from a pi it

I hone
et it ) R o o
LAY SEINY e AR MBS gy

RiEnd thieraseniee ofiah@hblessoleditisskh 40THEYanpl e under
conditions that are well known to those skilled in the

10 art (e.g. when Lg3
Compounds of formula XIV may be prepared by reduction of a compound

of formula XVIII,

R3b R4 R5 Re
AN O-C,, alkyl
R 0O XV
R* r?' ©
NO

wherein R?, R®, R®, R*® R* R’ and R® are as hereinbefore defined, for
15 example under conditions described hereinbefore in respect of the

preparation of compounds of formula VI.

Compounds of formula XVIII may be prepared by nitrosation of a

corresponding compound of formula XIX,

R3b R4 R5 Re
AV N o-C,, alkyl
R A O XIX
R* IT] 0
H

20
wherein R, R®, R*® R*®, R* R® and R® are as hereinbefore defined, for

example under conditions well known to those skilled in the art, e.g.
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represents -Se(O) -phenyl, thermal elimnation of

Ph-Se- OH at anbi ent tenperature (such as 15 to 2500
wonodshesgas esence of a suitabl e sol vent (such aBCDSER004/001878

water or a m xture thereof)). Conmpounds of fornula XX

in which Lg3 represents -Sq&f»-phenyl may be prepared

by oxidation of a conmpound of formula XXI5 ,3b R h 0-C

1 alkyl XXI or a protected derivative thereof, wherein

re8etjorRabyitkzenitrebtingagery supltarBitequs a5id, NOELNePpN04

defined, for exanpl e under condi%ions.

Qrogﬁlgg:@jl@ﬂy,m the AR patrite {e.get_eﬁt_- p@fégﬁﬁrl\ﬁ%)l) a’(% e presence of
azg%t%ggb :se?%engj[é%?;ﬁ%&g Séhﬁef)c &%@%&g&%ﬁﬁhg&resmce of an

agﬁﬁ’%’g eq;gag?(s%gglgﬂéﬁ&ﬁe)_peroxi de) in the presence of a

such”as DCM water or a m xture
thereof)). As the skilled person will appreciate, the
conver si on of cog:g&unds of formula XXl

to . . .
Compevpdn of fymudapddnmeydie mrepaigdLya.R-ehupination (relative to
onveni ently _take.plagce in a ‘one-potsi .procedure.,,.
Grer erain of RS IPSTHIBPRE ag) Pl HREEC SRR s idinone of
f?gj{nwéxg(x in which Lg3 represents -Se(O) -phenyl) is
isordted and thermal elimnation of Ph-Se-OH takes
pl ace during the "work-sup" Of the oxidation reaction.

Conpounds of forﬁul a ben i epak@d by reaction
of a conpound of “f&r , 3b'G-Cl4 alkyl .0 O
XXI i R™ R

R2—A_ XX

R2a N

or a protected derivative thereof, wherein Lg’ represents a leaving group
capable of undergoing thermal 1,2-elimination (e.g. -Se(O)-phenyl) and R*,
R® R R®, R* R’ and RS are as hereinbefore defined, for exémple under
conditions that are well known to those skilled in the art (e.g. when Lg’
represents -Se(O)-phenyl, thermal elimination of Ph-Se-OH at ambient
temperature (such as 15 to 25°C) in the presence of a suitable solvent (such

as DCM, water or a mixture thereof)).

Compounds of formula XX in which Lg® represents -Se(O)-phenyl may be
prepared by oxidation of a compound of formula XXI,
+Ph o

R® R lSe O-C,_, alkyl
R%— R
5
RZL.\N SR XX
2a
R

I
H

or a protected derivative thereof, wherein R%, R® R R*® R* R’ and R®

are as hereinbefore defined, for example under conditions well know to
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J or a protected derivative thereof, wherein R2a, R2b,
R3a, R3b, R4, R5 and R6 are as hereinbefore defined,
waeizvds/asseeonpound of fornula XXI11, Phenyl - Se- L§C#/SKX(0k/D01878
wherein Lg4 represents a suitable | eaving group (e.g.
hal o, such as Br, or -SePh)8 in the presence of an
appropriate base (e.g. a né%al hydri de or,
particularly, a netal am de (such as lithium
thos( kiiledtihythsi 4ty (3.gnireation dtosutesabigns tgmpsrature (such as
condi tions known to those skilled in the art (e.g, at
0°6) wishnaarappueprizte ndising zgemydpych as el BAce Magtiatlay,
suj tabl e sol.yent (such as THE). Co unds of for.nul
fwémg%ye{%ﬂ%? ewafheedpaﬁ%eaef 7 SADLS 3 i\ﬁﬁ%ﬁﬂ%@s Dem,
f qr.mil 2at 2b -r >3a or a protected
‘ﬁ%??@%?Péghgﬁgﬁéggp'wherein R, R, Ra, R3b and R are
as herei nbefore defined, with a conpound of fornula
XXV, 0-C 1, alkyl XXV wherein Lg , Rand R are as
Aerthe réhifled eedafn mell, appretiate, pthes eomeersibnanl compounds of

appropriate base (e.g. .a netal hydride_or,
foamutlac JKa¢l| yto acqriqsapndimcd eCqBpetndss of ¢ Fargmla XIX  may

. . . . B
QOGP BN BRORICE Ot oo BRSIRTT| diOP bR THIEE ((peqoxiised
ih&‘f‘in%ﬁ@@ﬂ?ﬁé”@mﬁ?&%fﬂ &F Tt ¥ROM hwhitht 1e° represents
P a suita HF)

resence o e solvent (such as T .

Se(opynesylPfis hot Rdlaeddnd theymak elingpaticad ob Phoe-Di itakes
of "a conpound of formul a XXVI, R XXVI
place during the “work-up” of the oxidation reaction.

Compounds of formula XXI may be prepared by reaction of a compound of

formula XXII,

R3b R4 R5 Rs
AN O-C, , alkyl
R%—A O XXII
R* [Tl °

or a protected derivative thereof, wherein Rza, RZ", R3a, R3b, R4, R’ and R®
are as hereinbefore defined, with a compound of formula XXITII,
Phenyl-Se-Lg* XXIII

wherein Lg® represents a suitable leaving group (e.g. halo, such as Br, or
-SePh), in the presence of an appropriate base (e.g. a metal hydride or,
particularly, 2 metal amide (such as lithium bis(trimethylsilyl)amide)), for
example under conditions known to those skilled in the art (e.g. at low
temperature (such as -78°C)) in the presence of a suitable solvent (such as

THF).



R or a protected derivative thereof, wherein R2a, R2b,
R3a, R3b and R4 are as hereinbefore defined, wwth a
weuhisansse oxi di si ng agent (e.g. H2Q2, (Phl O n, PEgRER®Y/B01878
or, particularly, Rug 4, which latter reagent may be
formed in situ by oxi datiog5 of RuO2 (e.g. by an excess
of Nal®™4)), for exanple un r condi ti ons known to
those skilled in the art (e.g. at anbient
Gempenndsuot femuta X% XIbmay ReoEpared blidepitigenta @mpound
swtab{@e}{%&& vent (such as ethyl acetate, water or a
Qfitermp eof)). As the skilled person will
appreci ate, the conversjign of conpounds of formula
XXVI to correspon?éamg cOmpounds of fornula Xl X may
require, at any o | of the reaction steps,
prot.ecti on of t h&® groyp of the ﬁgwri done ring
system Suitabl e_pgotiecti Ve groups thi s purpose
i ncl ude benzyl oxytar por , particularly,
f 2-but yl oxycar bonyd?® The protective group may be
i ntroduced and renoved Hnder conditions that are wel |
known to those skilled in the art, glb ctlve4
cgraaq»pomal;cdb@rmwemherﬁdfywmrmndbc,eﬁ dg sy Rt hed R" are as
npound of formula XXVI is co ertrﬁjx&&t he conmpound
5 I@Felﬂkﬁf?’r? éeéne%ywﬂlé&(ﬁqnéi?f)u ns that are
well known to thosge skilled in the art, of a conpound
of XXVI with i-tdf tyI di carbonate). Further, the
protective group, beCcOnyalkyent |y xsgpved, again
under conditiohg t hat]fare well known to those skilled
inthe art (e.g. by rgaction with trifluoroacetic
acid), once the conpound of forrmula Xl X has been

SRR RS s JENBAR et e

W'balsﬂ (€. Ee althéial Ay afide od pareiculelyolat mefae @nfide (such
anal ogy wi t h processes descri bed herein, or by

asolithéurni matlnmymlbéyh)mmﬁa)); efvo resgmpiler uaden r:dmh@@nwlmﬁwn

standard techni ques, fromreadily R
10 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).

Compounds of formula XXIV may be prepared by oxidation of a compound

of formula XXVI,

4
R R

R3?..___

RP2—A_
RZa

XXV

i

15 H
or a protected derivative thereof, wherein R%® R® R* R%* and R* are as
hereinbefore defined, with a suitable oxidising agent (e.g. H,O,, (PhIO),,
Hg(OAc), or, particularly, RuO,, which latter reagent may be formed in situ
by oxidation of RuO, (e.g. by an excess of NalO,)), for example under

20  conditions known to those skilled in the art (e.g. at ambient temperature
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avai l able starting materials using appropriate
reagents and reaction conditions. In this respect,

woanpmassds descri bed herein may al so be obt ai nedTiS¥2004/001878

anal ogy with synthetic procedures described in the
prior art docunents nentio above (and WO 94/ 20467,
WD 94/ 29336, WD 95/ 23609, 96/ 06832, WD 96/ 06849, WO
97/ 11693, WO 97/24135, WD 98/01422, WO 01/ 68605, WO
(9826976, to/@5t3) o 1% prevenod /g eBitalie spéyerddauch we ethyl
97/ 01338, WO 97/ 30708, 98/ 16547, WO 99/ 26926, WO
ageletes Joer ik BuxBUe Ihereg)) 01/ 79262, W02/ 057225, WO
02/ 064140, WD 03/29224, US 5,668,289, US 5,792,779 and
WD 95/35313 in particular). Substituents on al kyl,
Asé ‘fﬁé‘@kﬂl&i’ ?e%nkWﬂl aypreemtd emel comferbioanef compounds of
eterocycli ¢ groups in conpounds of fornulae I,
fodnuM, XXIVI t8, codtespoxdivig osvtipgdundxXloX, foxtxilaXXIX mexi llequ1re at
XXI'V and XXVI may be introduced and/or interconverted
anyi oy alboinithpuasactian skapswipretsctings @f dke| Ned groumef the

n?ﬁérﬁ%&“ﬁés Sroymet PRRIE GPGRTEC e PR fhis pppose include

r Y
%gg%?)gpﬂ A PR Bk B o R GEbOH, T Cpidteiive
Ritrdiee@xsid Femobed eadvesdrriitibns tak exywell known
phenyl may be hal ogenated to give hal ophenyl, hal o may

tbethdiss pkaldedl ibvytheyamo, Tae cproféntivek gtdupd npest bgncwwmenﬂy
al so ap rematethat varl\?@f st anda hstituent  or

intingeeash ket @eoths FemppEndhr fpamala 5&\% ah <FoavREEd JRs the

W t hi n ce ounds I \

COURG o%ysfeognpqyo{:%‘flgn uniegucogsggh%ﬁ 1Jhap AR xkfgﬁ known

py &gém‘a'lfédnq baﬁ't r ggug edof oaﬁadbmo@@mmdal-@é; ot
e I sol ated from helr reacti on m xtures
Dy IdgcaboAB). | ORaithtigciiRi pussctive) groupr thayc be wedrvenbently

present invention, (E)har maceut i cal Ily(/nacce pt abl e
removed, again under conditions that are well known to those skllled in the

art (e.g. by reaction with trifluoroacetic acid), once the compound of

formula XIX has been formed.

Compounds of formulae III, VIL, VIIL, XV, XVI, XVII, XXIII and XXV are
either commercially available, are known in the literature, or may be
obtained by analogy with the processes described herein, or by conventional
synthetic procedures, in accordance with standard techniques, from readily
available starting materials using appropriate reagents and reaction
conditions. In this respect, compounds described herein may also be
obtained by analogy with synthetic procedures described in the prior art
documents mentioned above (and WO 94/20467, WO 94/29336, WO
95/23609, WO 96/06832, WO 96/06849, WO 97/11693, WO 97/24135,
WO 98/01422, WO 01/68605, WO 99/26920, WO 01/79155, WO
01/68605, WO 96/18644, WO 97/01338, WO 97/30708, WO 98/16547,
WO 99/26926, WO 00/73302, WO 01/04117, WO 01/79262, WO
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derivatives of conmpounds of forrmula | also include
"protected" derivatives, and/or conpounds that act as

wonrodroageee of conpounds of fornula |I. ConmpoundBCTiSEL004/001878

may act as prodrugs of conpounds of formula I that nmay
be nentioned i ncl ude con‘pouﬂds of formula I in which
R13a, R13b or R13c is other 'than H or Rl4c represents

OOGC .6 alkyl, the alkyl part_of e roup._i
daivigas. 10y el gy ey 0o ShaBRls hlet TSP s TRaira0
at onmpoynds in which Rl4crepresents
a@@%ég/ﬁg%gﬂ%fﬂﬁeﬁ@éomounds of the invention may
exhibit tautomerism Al tautoneric forms and m xtures
thereof are included within the scope of the
Sub¥Bitiche. offardikelul alkdnglit oggpldallyQr reycldukeryly bg/l and
nmentioned include those connected with the position of
Heterocyli gronpsdn comipoendsrofiforendae fuUudniN\gi Ve VI, X, XII, XTIV,

OB kb VA W
. tr

iRlEFrTvETap PR e fesaeld enSht B8 ¢t el ' ok by
\%ﬁgg%tf%tﬁﬂﬂé‘ag%r&tic %ﬂo %g?%%p Aftalcedveside, Gany&RrdaRe! with

hni ques, raphy. The various

sSARIe®i stBiquespyfrba | Ralidy edvhijatdepataatingnnofterdals  using
racem c or other mxture of the conpounds usi

n
appnoEiate seagenteanyd redetion muﬂﬁioqx@eéﬁormmgthx%ow may be
desired optical .isopers be by reaction.af .the
C@BE%?F? t%glicozsqbtnf@avrﬁlazi@(ﬁ%g@g%ﬂﬁﬂ Frfdopay L i ey
condi;tio ch wll not cause racem sation or
1§6£ﬁ@??§g$¥§£%ﬁ6F%%y derivatisation, for exanple with

a honochiral acid foll owed by separation of the

di astereoneric derivatives by conventional neans (e.gqg.

© FiR-§killed rpensdrouidpityo apmrecistd thed)variaub stanslasdisgbstinent or

are included within the scope of the invention, .t )
fanrtionsd gppuR ciniesanpersionss andk itranskprmations  Ayithip h gertain

Ln.ihe processes, desqribed abave and AELR kil e For

example, hydroxyamidino may be reduced to amidino.

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.

Compounds that may act as prodrugs of compounds of formula I that may
be mentioned include compounds of formula I in which RY RP or R is
other than H or R represents C(0)0O-C, alkyl, fhe alkyl part of which
group is optionally substituted by aryl and/or one or more halo atoms (e.g.

compounds in which R'* represents C(0)O-tert-butyl).
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wonreis®s$s2s ncl ude hydr oxy,

conmpounds may need to be protected by protecting
groups. Functional groups that it is desirable to

Sui t abl e protecting groups for hydroxy include
optionally substituted and/-gr unsaturated al kyl groups
(e.g. nmethyl, allyl, benzyl “or -butyl), trialkylsilyl

or dlarylalkyIS|IyI groups (e.g. "-butyldimethylsilyl,
Thebenmpaipdsenf) the inyentien trmayr@xlmwtsﬁau;ﬂmerm All tautomeric

é%égg e tér&a&ﬁp;@?%lg% %%:IS VVR i Ié]?g Bgr ou&s gfge? é}rvgntlon
Pt @gga@{&aaﬁe YoRts BRURSy bEiman] &adaﬂglua@tﬂbgbocomeaed

oxycar bon enz oxycar onyl or
veith ' {HEet it%ri Yo tthexy6@180BY¥hd ( feohy. afNiiiten@r guanidine
nitrogens may al so be protected by hydroxy or al Koxy
fonotigmlities dhatetie peowpst Rbto Rbnay reprasept: ot ect ed.  The
protection and deprotection of functional groups may
take place before or after coupling, or before or

fter any @?ngrd{lr %@ﬁ:{éﬁ gﬁa&;s%@yhg bovemen(ta% (lr)rﬂore asymmetric

C
e T e
]ﬁﬁ%&@é&s&hbfs' aehyt rbet beparatedWidihgappiesitiahel tbdiniquds, e.g.
order to obtain conpounds of the i nvention in an
diromatugrapte;. a“hd ,Vapous shareoisorsironsy boiwladoed bynsepatation

manner, the indivi dual éocess stepa ment i oned
APk GnesaIcope O TS P e §OMpORNgS SH RPN Iional, €.g.

8PN h@@ggggt%amélgag e d Py REL{HS HRE) BL e

pHhesdddie %Tsth'éax% DRPRAAEE dptieald H@fveC Bﬁf@i@ Imaterials under

t’ranst or mati ons or med” upon, different

dcmd@tlidﬁsd ivetiiels mltﬂﬂ@lseawtrammﬂahmn edm @imeﬂsatmn or by
conjunction with a particular reaction)

dertyatisgtion, foemaemphe sets armpmediuralasid ff@ldow%tbéfcﬁqpﬁgatlon
oups The t m st i nvol ved .wi | | tat?{P
q ster;ﬁ)gi/e{%% é{erl&a XSt tqo%zentlonal means e.g LC,

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.

Functional groups that it is desirable to protect include hydroxy, amino and
carboxylic acid. Suitable protecting groups for hydroxy include optionally
substituted and/or unsaturated alkyl groups (e.g. methyl, allyl, benzyl or
tert-butyl), trialkylsilyl or diarylalkylsilyl groups (e.g. #-butyldimethylsilyl,
t-butyldiphenylsilyl or trimethylsilyl) and tetrahydropyranyl. Suitable
protecting groups for carboxylic acid include Cy.s alkyl or benzyl esters.

Suitable protecting groups for amino and amidino include ¢-

am no and car boxyl i cratiS#2004/001878
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groups as well as the sequence for acconplishing the
synthesis. The use of protecting groups is fully

wdeswsrosged in "Protective Goups in Ogani c CheairsEzopt/po187s

edited by J WF MOm e, Plenum Press (1973), and
"Protective Goups in Organm: Synt hesis", 3rd edition,
TW Geene & P.GM Wt z, | ey-Interscience
(1999).Protected derivatives of conpounds of the
butylexiycarbonyl,  benzdoupearbdnyheor cttimpethylgibipboxnyearbpnyl
the inventi.on uysi ng standayd deprotection.techni ueﬁ{
af§ gga oxy

(J&og)- HyaidgemPasys mavealsei b grotgeied Jpy ByAFoxy

i ate that. t ai f f I I . g.
SBRRE ek BB hbul SRIBRIRRE. (3 Sher than’hy
may al so be referred to as being "protected

derivatives" of other conpounds of formula I (e.g.
Thostectiohinah dePrdeectidhadf funciinal greppe senyt mkeéfplacBhmefore
skilled in the art will also appreciate that certain
aonfiourmpupbings or nbefare ai pftehanysethar weaciion cinmikn abewe-
in the t hesis of certain other conpounds of formula
m@n%%%f@emﬁé- internedi ates referred to hereinbefore
are novel. According to a further aspect of the
invention there is thus provided: (a) a conpound of

BkdBinE sloup9m#ay BEGeR@ved ifleldcvaidnee witleestniqds)that are

conmpound of "forrula 1V, or a protected derivative
whig kaofvn toahose skaltpdimthecdrt find asildascribedrheseipafieect ed
derivative thereof; and (d) a conpound of fornula VI,
or a protected derivative thereof. Mdical and

SSeBR SStibd iR R gL BB R gt 38 BRID bRl Bfmpounds
T
agherRlthe iRfivRIBaNtSroCédd) Gtdpsr thdntionkd heneinteforro ss®s she

such activity, but may be adm ni stered

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 fully described in “Protective Groups in
Organic Chemistry”, edited by J W F McOmie, Plenum Press (1973), and
“Protective Groups in Organic Synthesis”, 3" edition, T.W. Greene &

P.G.M. Wutz, Wiley-Interscience (1999).
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parenterally or orally, and may thereafter be
nmet abolised in the body to form conpounds that are

weoheosragab ogi cal Iy active (including, but not PCWSEZ®4/001878

to, correspondi ng conpounds of formula I in which

R13a, R13b, R13c or Rl4c regresents H). Such conpounds
(which al so includes conpounds that nay possess sone
phar macol ogi cal activity, but that actjvity i

Papiscied detiyativasepl ompaunds of thednvenptian, gaye gﬁp%ﬁ/@gted

chiubralBiods dom PGB AL et vkaudR! vIRE cGaRAr adepreistion
EESRERR e A P Sntaelol sbgeayiido

cBRhARDhSshdsoft feembedy (.8] tembbandy al whtchRPEREP at R
adm ni stration to form conpounds whi ch possess
ipbtirerdhan BDimay alsot bev refprrediie asdopug fipwtedted derivatives” of

invention are therefqre indicated as pharggaeeutisgal S._ 13
othasorampgunes LIt (prnHde hépeetthese tlﬁewﬁﬁjl’e%?i ) t3h<=.‘?reR13

i S thys.provided the conpounds of the invention for
TeRIES Sﬁﬁarnaceuticals. In particular, conpounds of
the invention are potent inhibitors of thronbin either
as such and/or (e.g. in the case of prodrugs), are

TR bkilicd 48 theohdt owill adsoasppradiaterthat certaiocdraponmistefformula
inhibitors of thronbin, for exanple as may be

I dweittdrestsefisle intermhdiates dn thedssathesireof ¢rstaimothey compowrdsof
of a thrombin inhibitor”, we include conpounds that
fogpwhad. t hronbin inhibitor, in an

experinmental | y-detectabl e anbunt, and within a
predeterm ned tine (e.g. about 1 hour), follow ng oral

sgﬁ?ep 8f M Rk cAdt ekt iPRerbERefork AFe B¥WIP| Accof@isl th a
elow) or, alternatively, follow ng incubation in the

fortase agrecofof | the einventiom Seme s (thee prévidedx @pt @pnpesnd Fof
bel ow). The conpounds of the invention are_t h#s

foxpueletlbpriaopiptectesbdarivative thasel; (b) a compound of formula IV, or
a protected derivative thereof; (c) a compound of formula V, or a protected
derivative thereof: and (d) a compound of formula VI, or a protected

derivative thereof.

Medical and pharmaceutical ﬁse

Compounds of the invention may possess pharmacological activity as such.
However, other compounds of the invention (including compounds of
formula I in which R'®, R' or R' is other than H or R represents
C(0)O-tert-butyl) 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 R13a, R13b, R3¢
or R represents H). 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
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conditions where inhibition of thronmbin is beneficial
(as determned by reference to a clinically rel evant

wenwspessns, e.g. conditions, such as thronbo- eRODISEZ008/001878

where inhibition of thronbin is required or desired,
and/ or conditions where antgfoagulant therapy is

i ndi cated), including the fdllow ng: The treatnent

and/ or prophyl axis of thronbosis and ‘
thgtabpbsed)ulmby | theyefore tieoddsertkiidoast i'Brodeegsst onhganetive
including man. It is known that hypercoagul ability may
GOEBRPYYSt hr onbo- enbol i ¢ di seases. Conditions

associ ated with hypercoagul ability and thronbo-enbolic
di seases are usually designated as thronbophilia

di thi 0B Smp Jiiede of e fiveRfioh Nk UdRfulbBecaise MRy possess
Iimted to, I nherited or acquired activated protein C

pregimatalogical sutihitpsardier dmcmetabdlised &t ihenb¢dyatilowidg oral
Lei den), inherited or acquired deficiencies in,
emt patentardl n afminispageri foc, fQsabt dompoungdapawhieh possess

iraReol9e Sy igol bt ol fuf BBl E T ygrerore

i&lﬁ%&,ﬁéﬁ%ﬁmﬁ@eﬁ%gm mut ati on. Ot her conditions

e associated with hypercoagulability and
t hr onbo- enbol i ¢ di sease include circul ating
anti phosphol i pid anti bodi es (Lupus anticoagul ant),
Aocmrdirg 6 mefrrthenegsaectnof thiki cecentionotheo ys dipesnprovader the
defects in fibrinolysis, as well as coagul ation
eamppwsoi(the veRtioader Hag %th%?ﬁgeagar coagul ati on
(DIC)) and vascular injury in general (e.g. due to
trauma or surgery). Furthernore, |ow physical

@ﬁfééﬁibhbér %@ﬁ?@&yﬁfgﬁ%weﬁﬁ&s afd g&eﬁe SHIbROK SFAr&Rbin

rease t ronbosi s and hypercoagul ability

EiEherbgs joush endopf (esevér ahef easeons prodeudsyj rage tietabolised
i ncreased risk. These conditions include, but are not
falloiwieg administretion ge dotre gotes tinhipitorpaftuorbin, for example

35 98) 6 HRUAE LGP A5 HeFPaReey or respi ratory

i nsufficiency. Further

By “prodrug of a thrombin inhibitor”, we include compounds that form a
thrombin inhibitor, in an experimentally-detectable amount, and within a
predetermined time (e.g. about 1 hour), following oral or parenteral
administration (see, for example, Test E 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:
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conditions with increased risk of thronbosis with
hyper coagul ability as one conponent are pregnancy and

waaoismags2s r eat nent (e. g. oestrogen). The treat REMSEZ04/001878

condi tions where there is an undesirable excess of
thronbin without signs of hypercoagulability, for
exanpl e i n neurodegenerative di seases such as

Al zhei ner' s di sease. Particul ar _di seas t at ich .
Theytréssmenh endios Propkylads @ﬁ@r@ﬂ@@aﬁ&ﬁqe B?Sia?ﬁ?sgguvﬁvﬁlty in

rophylactic treatgment of wve th £,S -
blRsb T orBLrS O DA O Har Y Bmbolt di kHowH® Bt
r [ €+9. thi (¢ faldid t it
h3hEhpRUaLTTHAF, Rl o8 ok SpNRRRIG dideNg. o' Coditions
2 BRIt REET Mitha Hyet@aghibaligo Hing) theombe-aibaticc disdased sare
usually fromthe atriumduring atrial fibrillation
ufémlgy dﬁsig?m?d\asnammbophﬁuim@mditmtrﬁ. alheseneonditions ixclade,
romthe left ventricle after. t I di al
buh e Dot Gty tos Auaesiiof P gty iret A7V Risa RIOf ity Fesistance,
r.ophyl.axi.s . of <re-acgl usj I €5 A L: t .
st Gty brsst pEFRtRA et oy R ARESHERG B Blayired
d@ﬁz{%}}cfé@ CnCAIRRAIHDRY BAS BB Bl ippbitin ENGcRAH SBIHADT I
0 ronbosis after mcrosurgery and vascular surgery

ahf @8aRIcHs withiitdrensddplasmuilovels iof theideaguietion factors such
t herapeutic and/ or pr %Eéilf‘- actic treatnent of’

aﬁicaumd oy tedpiotiroavbis 10 agjaption o HVthauserdifipns known
acteria, multi.gle trauma, . intoxicatj.on or any pther
terpb AassQgAtedn i1 eg(l‘,ﬂagp}aé)gltl%ﬁpgmgﬂ 05%%P§Ci ﬁlsease
.cqnt.act. wi or.ej. riaces, | : ughy;

iS008 bbb o R SR BEF S bodiR (B buS HHiBRgulant)
H%l?@t&%mﬁn%eﬁhﬂho%ﬂééedorQﬁ’bﬂi\l@bb opahidesaml asfects in
ot her medi cal device; and anticoagul ant treatment when
fidriradydis, i a5 coetlacas weodgulsibc akyntboiness (6.8.si dssenpisated
body such as during cardi oyvascul ar, surgery using a
inayaschlan gopgelatine (BHC)hand ¥assalan ipdyry: 1y general (¢ due to
t herapeuti c and/or, prophy] actic .treat :
et APiEca Etherr ey PLpbFy b &l 16y ssrding outeut
ogg'mgﬁaaéef P Ol SwhOlth OMhAGadd ek Wt hitrafibakisorind
hypercoagulability may be just one of several factors underlying the
increased risk. These conditions include, but are not limited to, prolonged
bed rest, prolonged air travelling, hospitalisation for an acute medical
disorder such as cardiac insufficiency or respiratory insufficiency. Further

conditions with increased risk of thrombosis with hypercoagulability as one

component are pregnancy and hormone treatment (e.g. oestrogen).

The treatment of conditions where there is an undesirable excess of
thrombin without signs of hypercoagulability, for example in

neurodegenerative diseases such as Alzheimer’s disease.

Particular disease states which may be mentioned include the therapeutic

and/or prophylactic treatment of venous thrombosis (e.g. deep venous
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chenot herapy, chronic obstructive |ung di sease, septic
shock, septicem a, inflammtory responses, which

wonalsiwdgs26 but are not linmted to, edema, acut ePOT/SE2004/001878

chroni c atherosclerosis such as coronary arteri al
di sease and the formation o% at heroscl erotic pl aques,
cardiac insufficiency, cerebral arterial disease,
cerebral infarction, cerebral thronbosis, cerebra

thrayobosisg DIEF) prédrpulmanasy iembelisragderipls tiaaogls (e.g. in

D aial, SR s REBIE aRfenrbioBRRE S Nstake and
' .(P . .

BB E R SRR A BIRTSay som e

AtFivRS| Jurdnel/ Birial hﬁ@ﬁtﬂ!aﬁpﬁa)(e.%l sgoab@dirulorl ValWdar atrial
treatnent of pancreatitis. The conpounds of the

fibwiBati orororafiremt tha defit véhtratle dftootransmurah enydrardipbintfacction,
and/ or prophylactic treatnent of these, conditions., )
e canwidn gyt e0neestive nagark Jpidwie; drop ﬁlaﬁ}seggrﬁe-occluswn (ie.

[ i.on, th [ i ded h .
N
(L0 RS ETSE SRR ol 8 bty e

mivtesircery 410d faqeriladurgiryfigrdengral.r om or susceptible
to, such a condition. The conpounds of the invention
will normally be adm nistered orally, intravenously,

subcut aneously, RQugcally, rectall der nal . nasal |
Fmalafﬁelaama:ﬂoe¥ wﬁﬂﬁaﬁmﬁlw Sl ngﬁgiﬂyﬂéﬁ%@ Btkof
r via r

Bsasfal LR aRiar e Bl b BB e trauma,
BtdN84tiAP oRahy BtheP@aSohaflsn? RHROABEIRHE iré@hlant when blood is
acceptabl e non-toxic organi'c or inorganic acid
mdatintacwisha foreigmsuafameaimieebo dy sidhyasaeaseplaalgraits omagaar
form Preferred route of admnistration of conpounds
gentshyasqulen catbatess, emerhanicepeth NidlgLingd rprpﬂéggﬁr S vRsy or

S BRSSP 5 Bl Sl by i

Bt A WHR I SRS Tevices outside the body such as during cardiovascular
surgery using a heart-lung machine or in haemodialysis; the therapeutic
and/or prophylactic treatment of idiopathic and adult respiratory distress
syndrome, pulmonary fibrosis following treatment with radiation or
chemotherapy, chronic obstructive lung disease, septic shock, septicemia,
inflammatory responses, which include, but are not limited to, edema, acute
or chronic atherosclerosis such as coronary arterial disease and the
formation of atherosclerotic plaques, cardiac insufficiency, cerebral arterial
disease, cerebral infarction, cerebral thrombosis, cerebral embolism,
peripheral arterial disease, ischaemia, angina (including unstable angina),
reperfusion damage, restenosis after percutaneous trans-luminal angioplasty

(PTA) and coronary artery bypass surgery.
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The conpounds of the invention may al so be conbi ned
and/ or co adm nistered with any antithronbotic

wageostosseewi t h a di fferent nmechani sm of acti onPCESEO#801878

one or nore of the follow ng: the anticoagul ants
unfractionated heparin, | ow | ecul ar wei ght heparin,

ot her heparin derivatives, glr)]t hetic heparin
derivatives (e.g. fondaparinux), vitamn K ) ‘
Gorhagondss 0§ thes jmtenéivh dhatr infibit écyipail aad/oathionthipi may ¢lso

.of other coagul ati og actors than thronmbin (e.g.
|

Ralindheggatment of RaRgreafisds. i nhi bitors, and r NAPC2),
the antiplatel et agents acetylsalicylic acid,
ticlopidine and cl opi dogrel; thronboxane receptor

méjé&ﬁlﬁ_%ﬁﬁ&@ Bt 3RE ihvelkiBhtLE Shud jh{zﬁi:zﬁeﬁ Yotk 86 ¢S Merapeutic

antagoni sts; prostacyclin mnetics; phosphodi esterase
dndibrpriophslacADireaaaenpt affthéf2oindifans., P2Yi 2 [ P2T] )

ant agoni sts; and inhibitors of carboxypeptidase U (CPU
or TAFla) and inhibitors of plasm nogen activator

{ nhi Qi tor - Al -1). T d f.the inventi
Aggpritna o Tobhe ABsrs & Sh POTeb ARYAIoL: Srad P ided a
th ' 0f: ti .. .
PGSR B VOB BRoRRG, herToRiRlohiotonyin s requine
WREh! in8dhod St&RPLRKS NANSnistabibhnasea HeRssedkicARs eeffective

ani soyl at ed pl asm nogen- st rept oki nase act’i vat or
anopitesf @APSAPpundndfitle smtentianytoghapetsph ssuffenimgefrom, or
activators, and the like, in the treatnent of

quseepiide ite sich @epditiony parti cul ar nyocardi al
infarction. According to a further aspect of the
invention there is thus provided a pharnmaceuti cal

g@ém'@;(s duds! ﬁﬁ'tH%iiﬂgexﬁid}P FRAU ﬁnﬁ&l}t hse laKAREtRBd drllly,

re wth a pharmaceutically acceptabl e adj uvant,

Atdaviemdusty, cabcutineotslyl abliecallyi, | yectaties dérrhdléy, nasally,
conmpounds of the invention in therapeutic treatnent of

thanteally sbrenabially, by @0 o100 pargritgraboaytewasivihinhalation, in the
Beroral adm o stiati on end 000150 Tyl Y% YE] 8o
either as a free base, or a pharmaceutically acceptable non-toxic organic or

inorganic acid addition salt, in a pharmaceutically acceptable dosage form.
Preferred route of administration of compounds of the invention are oral.

Depending upon the disorder and patient to be treated and the route of

administration, the compositions may be administered at varying doses.

The compounds of the invention may also be combined and/or co-
administered with any antithrombotic agent(s) with a different mechanism
of action, such as one or more of the following: the anticoagulants
unfractionated heparin, low molecular weight heparin, other heparin

derivatives, synthetic heparin derivatives (e.g. fondaparinux), vitamin K

| antagonists, synthetic or biotechnological inhibitors of other coagulation
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For the avoi dance of doubt, as used herein, the term
"treatnent” includes therapeutic and/or prophylactic

wonre@tosgnzs . Conpounds of the invention have theCT/SE2004/001878

advant age that they nmay be nore efficacious, be |less
toxic, be longer acting, have a broader range of
activity, be nore sel ectlveX% g. for inhibiting
t hronbi n over other serine proteases, in particular

ftaEtY)?sc' PR ohitRS e \%g‘é?hﬂl%ﬁc'mx@ ap\Pet &%d FIXabi@hiBoes, and

potent, produce fewer side effects, be nore easily

ramm;g dthearshtiplatbiry eagertet hwty]shhcylm: okdidetticdopidafd | and
hi gher oral bioavailability and/or, | ower

éibmdpgraie)hronmanarrqst@tom and/opshathetasefighibitors; fibrinogen
rfé?é‘é OF GOHINS RIEOWRYEAn HEgliss rotiophoBiesfegtie; Ghibitors;
et THEBISFALCRRY B A o

d .
R EP DR 67 (P, Talk i, DS {"%r Shplisminogen

%z@?tormogl AICP or Hemat ol ogl c Technol ogies) in
er solution, pH7.4 (25 nm, 4.0 NFH units/n), is

t hen added and the cl ott| ng tine rreasured in an
automatic device (KC 10; Anel u(r}%). The thraonbin
Ehotaomppundseo] 115 inyertion dvae dugthentsocombined gag/or co-

(R SR Yl ot kY
R0, L SR SAL2AF BRI, CRAGROUIEL ol
ﬁ@&ﬁ)lﬁﬁéﬂéo n&ﬁs@%ﬂh‘t’&ﬁ Flasaimdiged-sueptdiénaiu alctioatoy complex
a/[I+(x/IC50)s where: a = nmaxinmumrange, i.e ;
ARBACYHS artilnal ddseary edpuhplastunagen antiyators, and the hke 1n the

treatment of thrombotic diseases, in particular myocardial infarction.

According to a further aspect of the invention there is thus provided a
pharmaceutical formulation including a compound of the invention, in

admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

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

" administration.

For the avoidance of doubt, as used herein, the term “treatment” includes

therapeutic and/or prophylactic treatment.

Compounds of the invention have the advantage that they may be more

efficacious, be less toxic, be longer acting, have a broader range of activity,
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| C50 the concentration of inhibitor that doubles the
clotting tine. The cal cul ations are processed on a PC

waesgsshre software program GraFit Version 3, BETSELNY4/001878

equation equal to: Start at 0, define end =1
(Erithacus Software, Robin at herbarrow, I nperi al

Col | ege of Science, London,”"UK). Test B Determ nation

of Thronmbin Inhibition with a Chronogenic, Robotic
besmmye Shlectivie dedgi dor nthibitingrthparnbimcgversothen seriael pwiteases,
.a chroonpgeni c ,substrate nethod, in a Plat 300
incpasticelan EYRS 208 those ég%lweg Raswnm‘faseﬁ g?@smore potent,

T T TR

: k Iyt t n j
R PoSER pRIREX G2 Rt o Mk BRANGRAD oy
dledrarce)8 thhn, whd/or M5O bdihephiseful plearndicbicgieal; physical, or
concentrations, which are anal ysed as sanples in the
cesaigal, pronertes oeen cempphiady knewvn in & piiehart24 ni
assay buffer, 12 nL of chronogenic substrate sol ution
(S-2366, Chronogeni x, Ml ndal, Sweden) in assay buffer
quﬁ?éi%miﬁﬁslz mL of a- thronmbin solution (Human

M, Si gma Chemi cal Co. or Hematol ogic

TIRS PRIwWigba8st ProcaRfiay nidyedmpRiyedadded, and the

sanpl es mxed.” The final "assay concentrations are:
test substance 0.00068 - 133 nmol /L, S-2366 0.30

mml /L, a-thronbin 0.020 NIHU nL.. The | i near

bance increnment during 40 m nutes incubation at
7C is used r cal.cyl.ation_of percentage inhibition
iRl ,L&I L nP,E%?m Lo bl anks wit hout

AT - ' i 911119) k&t thr
TRSRIERY: pJ58oh B3 PR Lkl HGARRRS ) 1 e
miithd.t i gon@h tHienibin QIbien6ac SignhyChém. @b wil Bleathtologic
froma log concentration vs. %1inhibition curve. Test
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 throrhbin clotting time (TT) is expressed as absolute values (seconds)
as well as the ratio of TT without inhibitor (TTy) to TT with inhibitor (TT}).
The latter ratios (range 1-0) are plotted against the concentration of inhibitor
(log transformed) and fitted to sigmoidal dosé-response curves according to
the equation
y = a/[1+(x/ICs0)’]

where: a = maximum rangg, i.e. 1; s = slope of the dose-response curve; and
ICsy = the concentration of inhibitor that doubles the clofting time. The
calculations are processed on a PC using the software program GraFit
Version 3, setting equation equal to: ‘Start at 0, define end = 1 (Erithacus

Software, Robin Leatherbarrow, Imperial College of Science, London, UK).
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Determ nation of the Inhibition Constant K,- for Human
Thronbi n Ki -determ nati ons are nmade using a
wohow@regeni ¢ substrate nethod, perforned at 378CIr/SR24/001878
Cobas Bio centrifugal analyser (Roche, Basel,
Switzerl and). Residual enzy activity after
i ncubation of human a-thronbin with various
concentrations of test conpound is determ ned at three
TDedifBrent substrate concentrations, and is neasured as

the change in optical absorbance at 405 nm Test
D efietimiieil 0N OHED1 i & bo

RS S bbb b8
&gth%% b/ Biath 450 (g“gélbo?i'é rﬁlc‘}owa%@foc?ﬁo?gg%?y%@ CH-8634

ust ed cont al ni
HBﬁibYécﬁﬂﬂ@% Swrmeeﬁndp Uses 96basll Bhalf vAIGhe mhicBatited lates
t oget her with 20 of water, is ‘added to 320 nlL of
(Costay itmbtidges- er G&D@é@n 369@3, Mtiakd solutisne dginfest

in assay buffer,

sisianse & DNISO {Ths %ﬁceﬁ”rb PEndroflatdsmalyd i e2d +

‘ﬁf ol vl IS Y i, o BPtrEle eBhEntorlt i, e

?%-}F ds: @mpleaH MRy | DR A1R5t GARAERS Bbte@RYivE 124 uL

For reversi’bl’'e, conpetitive inhibitors,

d3gy d&iﬁfe@m h2 s (flor of hehehrhbgerdot sabbisateatselution (S 2366,
concentrations typically formstrai ght |ines which
ChramegsitixaMaslndal, Swedeas tin @sswst dufiien andofingdly 12 pL of -

N R T Nt e
ERTBREC ST 5 TR S0, 9 s

B4ed | on tme90 k] Pl ASHR) %&ehﬁﬁﬁbﬂé edardd t hegthe sﬁﬁ’ﬂnce

reagent for 3 minutes followed by the addition of 100
®00068 - 133 umol/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 ICsp-robotic value,
corresponding to the inhibitor concentration which causes 50% inhibition of
the thrombin activity, is calculated from a log concentration vs. % inhibition

curve.

Test C

Determination of the Inhibition Constant K; for Human Thrombin

K;-determinations are made using a chromogenic substrate method,
performed at 37°C on a Cobas Bio centrifugal analyser (Roche, Basel,
Switzerland). Residual enzyme activity after incubation of human
a-thrombin with various concentrations of test compound is determined at
three different substrate concentrations, and is measured as the change in

optical absorbance at 405 nm.
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cal cium chloride solution (0.025 M and APTT is
determ ned by use of the coagul ati on anal yser KO O

wOAnBl0assys according to the instructions of thecrsaysmnoi187s

producer. The clotting tinme is expressed as absolute

val ues (seconds) as well as the ratio of APTT w t hout

i nhi bitor (APTTO) to APTT W4 h i nhi bitor (APTTi ). The
|atter ratios (range 1-0) are plotted agai nst the

Te conip@indosolofionn (i pby notmglly rinrtefffernedyalmedcontaining
fitted to signoidal dose-re&;&;)nse curves_according to,

BHA Hygdy)iasaynixed With2Q0 1E efdywnansdheombind Sigwafepsmical
nge, i.e..1.. s =.slo of .th - X
ED98 oo e (oS MR o OREL oS PRRE SRS 0015
S .

e
thetCotg Biap en MEMF?IE,%og&I@HWi@E 20, pldefiviees s agddd to
(Erithacus Software, Robin Leatherbarrow, |nperi al

321 ukgef dhe Subsgrate,S-L2M8 (O hranipgedi€SARR INIGIndadieSivedean) in
as the concentration of inhibitor in human pl asrmTt hat

aseap budiernandathe; ahsoekpneg ahpage (A AGmBRLISapHorgdyehe final

Test E Deterpi jon of P as earance and Oral, .

RSEURGR Pl SyLiE et |l HEAE0 Sfledri esgh it Gitaftbin 0.125

ﬁ;ﬁ%}fﬂ\fﬁabi lity are estimated in femal e Sprague Daw ey
S. e compound is dissolved in water or another

appropriate vehicle. For determ nation of plasma

cl earance the conpound is admnistered as a

Fhbstehdy atais ré¢stipnanteais usad tacenstmsct(Dikpnhdbissi.e. diagrams
injection at a dose of 1-4 mmol/kg._Blood sanples ar

eholinlbiten GancerEaiEhtYS nk/EAMEp Y TeVaBblG somBelitive
oo i Boulinfonie GeRRAT aptats SHnRsIPRg Runigelly

ﬁ)%aﬁﬁligﬂfjlh}i’és%ﬂich 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 uL 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.

The clotting time is expressed as absolute values (seconds) as well as the
ratio of APTT without inhibitor (APTT,) to APTT with inhibitor (APTT;).
The latter ratios (range 1-0) are plotted against the concentration of inhibitor
(log transformed) and fitted to sigmoidal dose-response curves according to

the equation
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sanples are collected frequently up to 24 hours after
dosi ng. The bl ood sanples are collected in heparinized

woubs®sgnrad centrifuged within 30 mnutes, in OPAESELWD4/001878

separate the plasma fromthe blood cells. The plasma

is transferred to plastic vials with screw caps and
stored at -200C until anal $8is. Prior to the analysis,
the plasma is thawed and 50 niL of plasma sanples are
precipitated w th 159 =h/[ofgnCd)qcetonitrile. The
sanpl es are centrifuged for 20 m nutes at 4000 rpm 75
wWher®fa + headunen nadgent.ei b; gl siopedofdhicrdoBs-ragpamise @upws; and
formc acid. 10 nL vol unes of the resuhticgg sol yti onﬁ:
1@5e=athal gansantygtior afEnkibitas theh doubles dpe rdottmgstigre.  The

SR AR e e e, LR Shouidy o
it.h t . W T ) )
e e

SEarel REbin QaheBarrdie dpdeinl Collegt 88 Brience, London, UK).
concentration-tine profi les (AUC) 1s estimated using

ICRAPDDAS defined bs dpecwiatatratioh of ankibiter impomancdelasrga that
infinite time. Plas) | eayance . ( of the compound
dogbleddhe &étﬁaﬁ%gmlgET&E@%@@?'W Sé%“FAUC( iv/isc). The
oral bioavailability is calculated as F= CL x
AUC( po)/ Dose(po). Plasma cl earance is reported as

{ in/kg and oral bioavailability as percentage (% .

F Determ nation of in vitro Stability Liver
[eteHAmAnes ofPladne Diceande ard OpaldBioayiktabikity inaRst and
human TTver sanples according to internal SOPs. The
Rissmo chaisarrecand otdl dbieavaitabdiitycang: esiimaied in femade Sprague
entration,of .0.5 a /L

i lai i . / .
ol slim ARCAaPRh Py salvElR7altr s drnef aumpiot

V%Lictlg.e S 3§4@Fmination  of plasma clearance the compound is

administered as a subcutaneous (sc) or an intravenous (iv) bolus injection at
a dose of 1-4 umol/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 pmolkg 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

s 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 pL of cold acetonitrile. The samples are
centrifuged for 20 minutes at 4000 rpm. 75 pL of the supernatant is diluted
with 75 pL of 0.2% formic acid. 10 pL volumes of the resulting solutions
are analysed by LC-MS/MS and the concentrations of thrombin inhibitor
are determined using standard curves. All pharmacokinetic calculations are
performed with the computer program WinNonlinTMProfessional
(Pharsight Corporation, California, USA), or an equivalent program. Area
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NADPH (1.0 nmol /L). The initial concentration of
conpound is 1.0 nmmol /L. Sanples are taken for analysis

wanoG/osssre points, 0, 7, 15, 20 and 30 m nut esPafr/SE2004/001878

the start of the incubation. The enzymatic activity in
the collected sanple is i mlgﬁdl ately stopped by adding
an equal volume of acetonitrile containing 0.8%formc
acid. The concentration of conpound renmaining in each
vatiet }1&: plakhedondestaatibresimes pridiles GARKY isyeshisaated asing the
LCMS/ MS. The ellmnatlon rate constant .(k) of t
logftiopwi Arapsreidet gle salléjaleé@aﬁpk?&e stot H’%ﬁéllt%ptéme t plgsma

Iot of [ onbin in i ncubation tine
qﬁrmf}ee@ﬂ GF{}EG&PWB o %eée%% ?aaﬁ i s then used
to calculate t f the thronbin
i nhi bitor, Bﬁ;fgbé%% % W@/S ed to calculate the
THét6r'aD§io@1v§1|leﬁﬂht3n£S&:a¢@ﬂateﬂ)asOf the thronbin inhibitor
in liver mcrosones as: " (1 n2x

i ncubat i onvol ;JlFa CMAQC@OMDWD@)} (Ti/2x protein
concentration)Test G Yenous Thr nbosi d
Rlasaaidgaanes de m?aprtegr%s vakary n@gZ g/aﬁdglﬂaéfaﬁatrl Hgy as

st asi se@aijs are anaest heti sed and the abdonen is
‘éeﬁ‘é%g artial occlusion on the caval vein, caudal
to the left kidney-vein, is obtained with a snare
around the vein and a cannula, which is than renoved.
Tst Fl t er - paper soaked with Fed 3 is placed on the
external surface of the distal part of the caval vein.
Di¢terminationofiig vitie St&bllmlh saI | ne and cI osed. At the

d
558G B B 3 A
t det o
S S e LR o e

Y kdthf AlibRRome protein concentration of 0.5 mg/mL in a 0.1 mol/L
potassium phosphate buffer at pH 7.4, in the presence of the cofactor,

NADPH (1.0 mmol/L). The initial concentration 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 (T1/,) 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 concentration)
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Systemwith a ACE C8 5mm 21x100 mm colum or a Gl son
HPLC Systemw th a kromasil C8 10 nmm 21. 2x250 mm

woabosrmsseas used. The nobil e phase used w th t ReT¥aL®1/801878

systemwas a gradient starting at 5% acetonitrile up
to 100% in 100 I DM anmoni u cetate buffer. The nobile
phase used with the G| sonl‘%{jst em was a gradient
starting at 0% acetonitrile up to 95%in 100 niV
Tagooni um acetate buffer. The flow rate was 25
nm./mnute. Wth the Waters system MS triggered
Yenousi rromhasiscMiodgl was used. Wth the G lson HPLC

- UV [ d f ' | i ;
THe b eioeehie, SHE0f s Gt frobfis 854 L REnbaEYs, Rats
ate %hsstgees%fdgm TP bbdorfbh O AcAUA el 6¢QusiBRtdh the
equi pped wth a pneumatically assisted el ectrospay

daRhEVERC Rald4l- t¥Ehe Readeidhsy-Voin, fiol dbeaihed witls tassmafe around
reagents were used in the Preparations and Exanpl es

thelvein anhlassanolayayhiclkés thaat reanoveslc hAdfiltermpansT rseakgrchwdth
IS cormercialléavaila le. Lis

Eﬂﬁs‘lmq g&cﬁar@s of Grigmat sIEarY Q%F‘éé %%%sﬂzﬁﬁéﬁ ithe ﬁgval vein.

@W@%?ﬁﬂ@w&%ﬁw oo A tf Pad of e RBeriment
4- D ida. (:

B DL ERIE TRECA A pEPARI By homus harvested and

ity weCvERIR eRepdgaesul fonyl chloride (h)
Napht hal/ene- 1- sul fonyl chloride (i)

, 4- Di met hoxybenzenesul fonyl chloride (j)

2
é4- Chl or ophenyl 1rret hanesul f onyl chl ori de
eneral Experimental Details

Where Prep-HPLC is stated, either a Waters Fraction Lynx Purification
System with a ACE C8 5um 21x100 mm column or a Gilson HPLC System
with: a kromasil C8 10 um 21.2x250 mm column was used. The mobile
phase used with the Waters system was a gradient starting at 5% acetonitrile
up to 100% in 100 mM ammonium acetate buffer. The mobile phase used
with the Gilson system was a gradient starting at 0% acetonitrile up to 95%
in-100 mM ammonium acetate buffer. The flow rate was 25 ml/minute.
With the Waters system, MS triggered fraction collection was used. With
the Gilson HPLC system ,UV triggered fraction collection was used.

Mass spectra were recorded on either a Micromass ZQ single quadrupole or
a Micromass quattro micro, both equipped with a pneumatically assisted

electrospay interface (LC-MS).
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(k) 4-Ethyl benzenesul fonyl chloride
(1) 2, 5-Di net hyl t hi ophene- 3-sul fonyl chloride (m

wa 260558426 or obenzenesul f onyl chl ori de (n) PCT/SE2004/001878

2- Chl or 0- 6- met hyl benzenesul f onyl chl ori de (0)

4- Chl or o- 2-f | uor obenzenesul fonyl chloride (p)

Phenyl acet al dehyde (g) Ben dehyde (r)

2- Met hoxyni cot i nal dehyde (obtai nabl e as described in
Readangs Chem 55, 69 (1990)) (s)

2,2-Di fluoro-2-pyridin-2-ylethyl )

The fqllmmgeltsﬁ%ﬁgmgeaﬁa\v@re(Wamﬁas iPaeparatigns Ang Examples

Bie_lw&? ﬂg{?ﬁ%ﬁ?&ég@}%géa{%? %gz:lgﬂ(fg{hg_se reagents is commercially

Eé’ag_ﬁ nzodi oxol e- 5- car bal dehyde (v)
- or o- |, 3-di nenyH#- pyr azol e- 4- car bal dehyde(w)
Ni coti nal dehyde (x) 2-(Am nonethyl)-4-chl orophenol
(obt ai nabl e as described in J. Med. Chem 23(12), 1414
I(i9B0)) (y) 1-(5-Chloro-2-nethyl phenyl) met hanam ne
t hyl phenyl )i m nonet hyl ] car bam ¢

List 2 (a 4- Am no
@&Piﬂelﬁ@%ﬁ%ha[‘r%éfl Pnflog”ﬁﬁ’fl @bl e as described in WO

@ggﬁﬁg%@@S@ 1—%blr%ifiﬁyl pyridin-2-yl)carbam c acid

@;ntmﬁ{&yb%ﬁiﬁfesﬁﬂgﬁﬂimi@e as described in VWO ,
/01338) “(c) (4-Am noret hyl pyridin-2-yl)carbam c acid

(g 2t Mettionty-4at ethy[beibizenssatfoaybshldeder i bed in
<§i§%?b?%h3?q@%§§$$s@ fﬁglgf chlprde barmi c acid tert-butyl
(%SgS\r/[ethoxybenzenesulfonyl chloride

(g) 2,5-Dimethylbenzenesulfonyl chloride

(h) Naphthalene-1-sulfonyl chloride

(i) 2,4-Dimethoxybenzenesulfonyl chloride

() (4-Chlorophenyl)methanesulfonyl chloride

(k) 4-Ethylbenzenesulfonyl chloride

(1) 2,5-Dimethylthiophene-3-sulfonyl chloride

(m) 2,5-Dichlorobenzenesulfonyl chloride

(n) 2-Chlofo-6-methylbenzenesulfony1 chloride

(0) 4-Chloro-2-fluorobenzenesulfonyl chloride

(p) Phenylacetaldehyde

(q) Benzaldehyde

(r) 2-Methoxynicotinaldehyde

(obtainable as described in J. Org. Chem. 55, 69 (1990))

(s) 2,2-Difluoro-2-pyridin-2-ylethyl trifluoromethanesulfonate
(obtainable as described in J. Med. Chem. 46, 461 (2003))

(t) 3-Methoxybenzaldehyde

(u) 6-Chloro-1,3-benzodioxole-5-carbaldehyde

(v) 5-Chloro-1,3-dimethyl-1 H-pyrazole-4-carbaldehyde
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(obt ai nabl e as described in WO 00/ 66557) (e)
C (3-Fl uor o- 4- net hyl pyri di n-2-yl) met hyl am ne

woOabisasseabl e as described in WO 00/ 075134) (f) PCT/SE2004/001878

(5- Ami nomret hyl pyri din-2-yl)carbamc acid tert-butyl
ester (obtainable as descrié/qfd in WD 97/01338) (9)
(2- Am nonet hyl - 4- chl or obenz¥1 ) carbam c acid tert-butyl
ester (obtainable as described in W 02/ 050056) (h)

(#W\BNicotinaldehyde
-Di - (ter?-butoxycarbonyl)]-2-am noet hoxyguani di ne

(0Bt minsiecthyatsblarpplenal WO 99/55355) (i)
BT e B PR L) ST TbR g
g et R

tert-Butyl [2-(am nomethyl)benzyl]carbanmate
(obt ai nabl e as described in WD 02/ 057225)
[Lik} P5- Chl oro-2- (I Htetrazol -1 -yl)benzyl]am ne

(& [ (s iphs i BRRETSERAIsa BTN R PR oair de
Bty a%s%f{%‘?rf@?ﬂf ﬁnvﬁgﬁé'{%#\@ Z?Qﬁyog?g!)ohé% ] et hyl }
T i S

btainable as described in WO 97/01338)

4- Met hyl -1 -ni troso-2-oxo-1, 2,5, 6-tetrahvdropyridi n- 3-
fc) ¢-Ainmanetiyhphidingsybearpagnic acid fert-butyl ester
ébya%hgglle%s ICzfleersci:rl | ed i_nI Pr%%glrba?fé)%lg gelg%\j)d " -butyl ester
(d) (4-Bromomethylpyridin-2-yl)carbamic acid fert-butyl ester
(obtainable as described in WO 00/66557)

(e) C-(3-Fluoro-4-methylpyridin-2-yl)methylamine

(obtainable as described in WO 00/075134)

(f) (5-Aminomethylpyridin-2-yl)carbamic acid fert-butyl ester
(obtainable as described in WO 97/01338)

(g) (2-Aminomethyl-4-chlorobenzyl)carbamic acid ferz-butyl ester
(obtainable as described in WO 02/050056)

(h) [N,N’-Di-(tert-butoxycarbonyl)]-2-aminoethoxyguanidine
(obtainable as described in WO 99/55355)

(i) (5-Aminomethyl-6-methylpyridin-2-yl)carbamic acid ferz-butyl ester
(obtainable as described in WO 97/01338)

() [2-(1H-Tetrazol-1-yl)benzyl]amine

(obtainable as described in WO 02/064211)

(k) tert-Butyl [2-(aminomethyl)benzyl]carbamate

(obtainable as described in WO 02/057225)

(1) [5-Chloro-2-(1H-tetrazol-1-yl)benzyl]amine

(obtainable as described in WO 02/064559)
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4- Met hyl pi peridine (5.0 g, 50 nmol) and di-fert-butyl

di carbonate (13 g, 60 nmol) were dissolved in DCM (50
wai2des/05826 (7. 65 nL, 1.1 nol equiv.) was added RQWUSER®4/001878
reaction mxture was stirred at 350C for 3 hours. The

sol vent was renoved in vac and the residue was

purified by flash chromat ogﬁ%aphy (Si &2, hexane) to

give the sub-title conpound (7.29 g, <VLO. 1H NWR
ﬁﬂ@[ﬂ%ﬁmﬁﬁlﬂeﬂﬁf)l) -4-dhl@bphenogyN-aghgecetamide (m 2H)

1.33 1. 2.55 (m 2H), 3.93
(pbai e@bﬁe&ﬁrﬂ?@fiﬁl}lw@ Q&@én@&)ﬂ di ne-1 - carboxylic acid

e T feaitiipe Y Pl BbpRE et Bl
(BREYHILAS ddlRRUYA Bibor-£ WM. ChEh kAL (f@_mqma(aqgg@g

ut Ion o eni um oxi de’
nmol ) and SOdI um periodate (4.5 9, 21 mml) d| ssol ved
in water (215 nL). The reaction was stirred vigorously
Riegarations f or 18 hours. The | ayers were separated and
t he aqueous phase was extracted with ethyl acetate.
The conbi ned organic extracts were dried and filtered

hr ough lite(r). The solvent was renovedi n vacuo and
g—f@ﬁé&gﬂgﬁr AaeSldue (the sub-title conpound- 0.98 g, 83% was
R id*hﬁé&ibéd—laethl

&‘c@r 190-203(m 2H) 2.04-2.30(m IH),256-
2.62 (m IH), 3.46 - 3.53 (m IH), 3.78 - 3.82 (m IH
(c) 3- Et hoxycar bonyl net hyM net hyl ~- oxopi peri di ne-
IJc.md ferf bT.tyI it hi um

ydpiperidine 211} Ch ISR THF, 2.1

w ' .
%Fx&% eSS Brsp e 3k dtiély LByl glicarbpngic, (13 &
c%tgﬁﬁﬁf))m 2‘{é}9 dssolked inMOM (SERI! elrEAkU.éash@m)l .1 moTblfuiv.)

was added and the reaction mixture was stirred at 35°C for 3 hours. The

solvent was removed in vacuo and the residue was purified by flash
chromatography (SiO,, hexane) to give the sub-title compound (7.29 g,
73%).

'H NMR (400 MHz, CDCI;) & 0.81 (d, 3H), 0.86 — 1.00 (m, 2H), 1.33 (s,
9H), 1.13 — 1.49 (m, 3H), 2.55 (m, 2H), 3.93 (m, 2H)

(b) 4-Methyl-2-oxopiperidine-1-carboxylic acid fert-butyl ester

4-Methyl-piperidine-1-carboxylic acid tert-butyl ester (1.1 g, 5.5 mmol; see
step (a) above) was dissolved in ethyl acetate (70 mL) and was added to a
solution of ruthenium oxide (0.020 g, 0.15 mmol) and sodium periodate
(4.5 g, 21 mmol) dissolved in water (215 fnL). The reaction was stirred
vigorously under air for 18 hours. The layers were separated and the
aqueous phase was extracted with ethyl acetate. The combined organic

extracts were dried and filtered through Celite®. The solvent was removed
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-780C. The solution was stirred for 40 m nutes. Ethyl
bronpacetate (0.31 nL, 2.8 mol, 1.5 nol equiv.) was

waddsdsse - 78C and the reacti on m xture was WaPOQESER4/001878

-200C over a period of 2 hours. The reacti on was
guenched by addition of awi um chl oride (sat., 10

m.). The m xture was dil ut with ethyl acetate (30

nm.) and the |ayers were separated. The aqueous phase
magcastandcthedresidub (g yhb-ticletamepgiindk- 2P &E) 83FHhewas used
conbi ned organic |layers were dried (Na2S»4), filtered
mﬁ@@@ﬂéﬁtpmlﬁéamer reduced pressure. Purification

PGl 008 CHA L Ot 811 S TERSESE
ﬁg)%gg’ ~08 Tp 2 0480 IR is6 R 62 ol P 46 -

9 229-234(mIH) 2.59
(dd(mrH@ 27§9 ?gmnzm)s 51 - 3.56 (m IH), 3.57 -
3.67 (m IH), 4.03 (g, 2H) (d)
5- Et hoxycar bonyl net hyl - 4- net hyl - 6- 0x0-3 , 6-di hydr o- 2i |
(c) pyEthakyearbonylmagth 4r+meihxl-2rpmmemdme+1 earbpkylic aci

L|th|umbls(trlnethyIsHyI)amde (3.1 m, 1 Min THF,
1ertbURLEstelhas added sl owl y to a sol ution of

SfLAL SRR g (21 Tt 3 AL RETY BRCks 0 Vs

iRl s(l@s)vlyaQQVae)sol'uﬁoﬁl'H ﬁgﬁeﬂl’i&l 23c§xopZ§e1@cﬁne 'ﬁh@arb@kylﬁd: @Rid

was stirred for 90 m nutes and then phenyl sel eni um
fortobitste e§ter §0.46, g,31.87 mmio); see Ftef (b2 abo8e)ndn) THES (Adule) at
at -780C. The reaction mxture was stirred at -780C

£78PC90 Then sohrioanwvasastinred fonadtherinuges. 2 0gibybpmpacetate

eriod of 2 hours and_quenched by additign of ammoni um
@tﬁ lomlge2.8smmol, 6§ moj cqutye) s Added s T8t ¢@péothwr@ﬁcﬁon

m h%%égt CorpHllD VABE O PRI BoWy Reratopavas
QiesaBlpy 4 Péf?““%‘ A BB T e %l‘éiau?i‘& 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 (Na,SOy), filtered and concentrated under reduced
pressure. Purification by flash chromatography (SiO,, 10 - 20% ethyl
acetate in hexane) gave the subtitle compound (0.387 g, 69%) as a
colourless oil.

'H NMR (400 MHz, CDCl;3) §0.95 (d, 3H) 1.15 (t, 3H), 1.33 — 1.47 (m,
1H), 1.41 (s, 9H), 1.79 — 1.93 (m, 2H), 2.29 — 2.34 (m, 1H), 2.59 (dd, 1H),
2.69 (dd, 1H), 3.51 - 3.56 (m, 1H), 3.57 - 3.67 (m, 1H), 4.03 (q, 2H)

(d) 5-Ethoxycarbonylmethyl-4-methyl-6-0x0-3.6-dihydro-2H-pyridine-1-
carboxylic acid tert-butyl ester

Lithium bis(trimethylsilyl)amide (3.1 mL, 1 M in THF, 3.1 mmol) was

added slowly to a solution of 3-ethoxycarbonylmethyl-4-methyl-2-oxo-
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pressure. The residue was dissolved in DCM (10 nL) and
cooled to O0OC. Hydrogen peroxide (30% 10 nL) was

wadaisdsenrd the pH was adjusted to ~7 with pyri 8CISE20Dv@01878

reaction mxture was allowed to warmto room
tenperature. The reaction rgxture was quenched after
10 mnutes at AC with a lum chloride (sat., 60 nlL)
and the mxture was extracted with DCM (50 nL). The
piperadine- Inbarboxylas avikteetibuiyl lesteri(0d7 gri-6dnmed; sagestep (c)
sol vent _was renmopved inovacuo. Purjficatiqn and .
abepa) at TEH (30 miaks# I Gral e salmipn wapptireg for §Ggginutes
et hyl acet at e/ hexane) ve the endocycljc ound
angdh egﬁlepwiaekenémpn%m%%@ 6353 g4 Bo9§DaRdl Hhe2 X 3 mL)
exocycljc. c und, as _colourless oils. The, endogycld c
B g SLlGed TR TREIT L gy ok E L AT ¢ 76°C fof 90
conmpound; 1H ( 3 R4 (%, 5
iRy pha e e (inddt SHC byl 88104 jor° D hoyls Y
o | . s
Bt Dyt of pmerltn chioride Gaty 60 L, The mpsture
g dilefelywitetiey] atethté 050 mill) afd the lyereweegisaparateds The
added to a sol ution of 5-ethoxycarbonyl net hyl -
ajusethyhase-waoedraded wthdetby Padetptgr(Bdt 28 -mkE )k afboxginbeed
acid tert-butyl ,ester%éo. 025 g, .0.084 mmol ;%(?ee st ea
qggnigdavesy weie dowd (NapPahdiltched pag epnesntigied upderrgduced
for 4 hours at roomtenperature. The TFA was renoved
RIRECr educed pressure azeotropically with benzene (3

¢ il UG DS O S AR AL Pt
derbkiaer(3pus i 10 GAL) Gas hllded AndBMBYPH WadliaddfRsdt fo CXOwith
1,2,5, 6-tetrahydropyridin-3 -vDacetic acid ethyl ester

phirilihé.t Mheceambomchivase waspalered towarimetocmmon erdperture.

“step (e) above by

The reaction mixture was quenched after 10 minutes at 0°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:
TH NMR (400 MHz, CDCl;) 6 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 (q, 2H)

(e) (4-Methyl-2-0x0-1.2.5.6-tetrahydropyridin-3-yl)acetic acid ethyl ester
TFA (0.1 mL, 0.1 volume equiv.) was added to a solution of 5-ethoxy-

carbonylmethyl-4-methyl-6-0x0-3,6-dihydro-2 H-pyridine-1-carboxylic acid
tert-butyl ester (0.025 g, 0.084 mmol; see step (d) above) in DCM (1 mL)
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one of the follow ng two nethods. Method A tert-Butyl
nitrite (0.015 n., 0.13 mol, 1.5 nol equiv.) and

woypoisdissse (0. 020 ni, 0.25 mmol, 3 nol equiv.) RETSE2004/001878

added to the solution of the crude am ne (fromstep

(e) above) in dry diethyl (Laé(fwer (1 m). The reaction

m xture was heated to refl for 16 hours. An

addi tional aliquot of r -butyl nitrite (0.010 ni,

e neaction Wasstirredifov 4)howas atihdsd temperabiteusd heaEFA was

continued for 16 hours. The sol verit was .renoved under
durple@srgdwée%mswﬁ. gzeetopisal rzslerth denzene (3 x 20 mL)

DrgacThe P {natind ?{%?é%edggfﬁt )5 HH S8 iRk, in the
S%Qtstégéexgvﬁﬁgove F‘er?{lgl Raifhne (738 ny, 3.74 mml; from

ved in water (7 mlL) and
di met hoxyet hane (3.5 nL). Hydrochloric acid (0.7 ni,
cone.) was added and the mi xture was cooled to 00C.
@ H-diethiyt-i titro§ $A%x 1,245 S%tetraby drogiyxidii-§ ed)dcativatis
(3.5 nmL) was added in portions of 600 nL, and the
t m xture was stirred whilst gradually warm ng

e GORRORRERNY Prsptietroh BacBoppofty WL abbis By

@ﬁ@oﬁﬂerful%ﬁgg&ve%ﬁa&@d for 45 minutes. The

reaction mxture was extracted with DCM and the

organi ¢ phase was dried through a phase separator. The
sol vent was evapor at edunder reduced pressure and
Methdd Aati on by flash chromat ography (Si Q2

’%%X %l((e‘ﬁ?%e Kﬁl@?g@% é)ljﬁ’ anifiohl. %550124@?'13 @%33 pysidi 1-9@/820
B Dbt s s sibect R Gtoeiifon G 8 ol fitne

WRSIR SRIPRIRBEVEY R Bet9TBHEAY]1 }AL). The reaction mixture was
heated to reflux for 16 hours. An additional aliquot of tert-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 title compound (0.0174 g, 91%) as a yellow oil.

Method B

The crude amine (738 mg, 3.74 mmol; from step (e) 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) dissolved in water (3.5 mL) was added in
portions of 600 mL, and the reaction mixture was stirred whilst gradually
warming to room temperature. After 2.5 hours, another portion of sodium
nitrite (36 mg) in water (1 mL) was added and stirring was continued for 45
minutes. The reaction mixture was extracted with DCM and the organic

phase was dried through a phase separator. The solvent was evaporated
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Preparation 1 by step (i) nethod A and then step (ii)
met hod A. The conpound (x) |isted bel ow was prepared
wonrasossre conpound of Preparation 1 by step (i pCmsEbodo001878
B and then step (ii) method B. The conpound (xi)

i sted bel ow was prepared fromthe conpound of
Preparation 1 by step (i) Mt hod A and then step (ii)
nmet hod B. The conpounds (xii) to (xviii) bel ow were
BiRpakadcdd presshe:. apdpsuritcasfonPbepfiasht chrondatbgraphg (SiO,,
nmet hods descri bed below. Step (i) Method A Zinc powder
Hekafd-thy] adet2te 2atdigave thmtitle 23 3mg, @d%)added to a

sol ution of

£ NWRAACD| Mz, (36105 k301 (1.231), 6208 (5.2 i 2op (b FER. 3.59
I ' i 0.016 g, 0.071 l;
@i@iﬁé??&aﬁ%ﬂagé{%&ﬂ’g Zr m'(xture gf nmet hanngandSee
acetic acid (2 nmL, 1:1) at 00C. The ice bath was
renoved and after approximately 5 to 10 m nutes the

Bﬁbhﬁ\ﬁoﬁq our had di sappeared. The reaction m xture
was 1|

ered through Celite(r) and the filter cake was
Thaes badpoinhds (Iptch@Erplisted beldv mgre prépared fivemtheempound of

AP e 5o LBl S 35 &
T g P T S S

i i d B and then step (ii thod B.
I%fp R/gtt]t?ﬁ 1— P}-/ ﬁ?elp r(é)srg_e t2}500xo-aln, 2, %n %-e e(%l? gllﬁeyd?opyri di n- 3-

Yhe asgfipsundc (<) elistgll bslber wWaa0propmred. 884 theokpnpeand of

Preparation 1 above) was divided equally into four

Riephmationi khy tepdi} methasdAanddbey stepdiiy apashodder (2. 5
anmoni.um.acet ate_ buffer (7.

, , d
ﬁﬁ%pempppnd%(@ 18 GVFIARTIEWaY Ephated 5ok fElsampgund of

| ed. ti X T 2.0 nmL of 13%
@f%%afﬁq‘é’m %%Md#a%eg%%\%ggggvdéd and tge ?eacti on

m xt ure was

Step (i)

- Method A

Zinc powder (0.014 g, 0.21 mmol, 3 mol equiv.) was added to a solution of
(4-Methyl-1-nitroso-2-0x0-1,2,5,6-tetrahydropyridin-3-ylacetic acid ethyl
ester (0.016 g, 0.071 mmol; see Preparation 1 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 reduced intermediate which was used

without further purification in step (ii) below.
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stirred at 00C for 30 m nutes. The four m xtures were
coll ected and the acetonitrile was evaporated under

(3x) and the organi c phase was dried through a phase
separator. The sol vent was evaporated under reduced
pressure to give the crude 9r3roduct (187 ng, 659%,

whi ch was used directly wi thout purification. Step
Nikihbd et hod A The specific sul fonyl chloride (0.11
mmol, 1.2 nol equiv; see List 1 above) and pyridine
((LQVI@ﬂkS/lm_mtﬂ)SBZZ “owot1,2.3, Grtdtraduydrepyridias- ﬁba@emq @cid ethyl
sol ution of

egter dAPA NS, Aditynmolpses Prepasating étarbmya Py divified. eaually

BT LD P T 2 (200
a?%ﬂn ﬁﬂl&az{ce’fa%’rﬁut RARGLAE 410 P Restositrify (1.9 Be.) aRere

ent were or at ed er reduced pressure.

ddded fandahe emixbyte i @ssdooiéd anat©griapbintipsi aPTiCIN(Z.0%ML of a
et hyl acetate in hexane) gave the sul fonam des I.isted
18% (Sojutian {1 zp%é{@h»(a(qs)z waypdded and \ibe geapiion nNKiwe gvas
B The cr

ik AU ot A o e € UKy B ey e
SRR Sl RRUET B8 I fu v

%técd withl Jeny dex Qn@?h an1c1pﬁﬁba wa g driedsthroughb® phhse
I ssol ved i'n nethanol was added. Zinc chloride
deptatony, Thé Jobwenit )wasne\n@mhamb Iun@ﬁr ndx)ucadcprswmm give the
cyanobor ohydri de %g wer e a&j&p F
arode prasfucti k8 Lime, s@swhwfewa&pS%me:@Wé f,parification.

overni ght. The reaction m xture was then partitioned

bet ween sodi um hydr ogencar bonate (sat.) and DCM The

ggﬁég ge was extracted with DCM (3x) and the organic
e’ was dried through a phase separator and the

sol vent was evaporated under reduced pressure.

Purification by flash

Method A

The specific sulfonyl chloride (0.11 mmol, 1.2 mol equiv; see List 1 above)
and pyridine (0.018 mL, 0.22 mmol, 3 mol equiv.) was added to a solution
of (1-amino-4-methyl-2-0x0-1,2,5,6-tetrahydropyridin-3-yl)acetic acid ethyl
ester (0.071 mmol; see step (i) above) in DCM (2 mL) at 0°C. The reaction
mixture was stirred at room temperature for 16 hours. Pyridine and the
solvent were evaporated under reduced pressure. Purification by flash
chromatography (SiO,, 50-70% ethyl acetate in hexane) gave the
sulfonamides listed at (i) to (ix) below (52-91%, over two steps).

Method B

The crude 1-amino-4-methyl-2-0x0-1,2,5,6-tetrahydropyridin-3-yl)acetic
acid ethyl (187 mg, 0.57mmol; see step (i) above) was dissolved in
methanol (1.5 mL) and the specific aldehyde (0.57 mmol, 1 eq.; see List 1
above) dissolved in methanol (1 mL) was added. Zinc chloride (195 mg,

The residue was extracted weCh/SELIL/001878
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chromat ography (Si 2, ethyl acetate :heptane, 1:1)

gave the conpounds |listed at (x) and (xi) below (55%9%.
WQIi2)05/058826 PCT/SE2004/001878
(4- Met hyl - 2- oxo- | - phenyl met hanesul f onyl am no-1, 2, 5, 6-t

et rahydropyri di n- 3-yl )acetd' c aci d ethyl ester 1H NWMR
(400 MHz, CDCI3) d 1.27 (t, 1.97 (s, 3H), 2.58

(t, 2H), 3.43 (s, 2H), 379(t 2H) 4.16 (q, 2H),
14433ﬂ11(161) i Iﬂ%ethin(ﬂ7(2 m]Z) anrd @Udlu’ﬁxh-lbyaﬂolﬁﬁohydndm(qmmg, 2.85

, .61 r-s )
rpmo@)swm hé&@ﬁbe?fb@n@g@mrb AKEIE Y99S sfirked Ay rogmdgeperature

sitizhty TR EAVP IS el fioiey p&Ely jsqdjum
hgf'fﬂo%%_b ﬁﬁ)}{n%lge E%%,) aFlEDBCﬁ/f3;%%Dm17%1_§3Wé§ Z}éé%")&gd ﬁ'ngCM
(3xY anliSthe! bdgahid phas[e%%@tdﬂ/éd' tiro(ipRphiphasee8€parator and the
1 sul f onyl am no) - 2-oxo- 1,2,5,6- fetrah

dro
sojarentli was- q:viaparz&edi curabrdr@uhgtll Iﬁgsmre 1H }E’NMﬁO(aZIlOD hﬁzﬂash

2.53
c@r@ga%ogam (S@;; 56@571 aggsa;e Qegt,g}n@,q 1 Iz)Hgave; télg gqmpounds

, 7.89 (m 2H), 8.07
ltsggd ‘i‘%‘i)?‘? Al b@"‘iﬂ(&?&% 32 (d TH) (i)
- Di met hyl benzenesul f onyl am no) - 4- et hyl - 2- oxo- |
, 2, 5, 6- t et rahydropyridin-3-yl]acetic acid ethyl

(UM RO 40NN @BG R uHody lahigo- 1, B5)6-tetBlyfim-
5 2.33 (s, 3H5 2.52 (t, 2H5 2.70 (s, 3H5 3.19
mmdmﬁ)ﬁl)acem qoudeﬂml@swrm (q, 2H) 5 7.15 (d, IH 5
i (Qakeaedc I;éﬂ@ﬁbéréebgf]f(ér%mhrﬁw%z (3 THDL 28 6 R0, 343
GoFy S0 KErREL Yo S T 2B T i R My 730 -

SRR (o1 B oe (3 TR s e s (6 1l

(ii) [1-(3-Methoxybenzenesulfonylamino)-4-methyl-2-0x0-1,2,5,6-
tetrahydropyridin-3-yl]acetic acid ethyl ester

'H NMR (400 MHz, CDCls) & 1.18 (t, 3H), 1.90 (s, 3H), 2.59 (t, 2H), 3.17
(s, 2H), 3.83 (s, 5H), 4.03 (q, 2H), 7.08 (dd, 1H), 7.37 (t, 2H), 7.48 (dd,
1H), 7.75 (s, 1H)

(iii) [4-Methyl-1-(naphthalene-1-sulfonylamino)-2-0xo0-1,2,5,6-
tetrahydropyridin-3-yl]acetic acid ethyl ester

'H NMR (400 MHz, CDCl3) 8 8 1.10 (t, 3H), 1.84 (s, 3H), 2.53 (t, 2H), 3.02
(s, 2H), 3.75 (t, 2H), 3.94 (q, 2H), 7.52 (t, 1H), 7.60 (t, 1H), 7.68 (t, 1H),
7.89 (m, 2H), 8.07 (d, 1H), 8.27 (d, 1H), 8.32 (d, 1H)

(iv) [1-(2,5-Dimethylbenzenesulfonylamino)-4-methyl-2-ox0-1,2,5,6-
tetrahydropyridin-3-yl]acetic acid ethyl ester
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(vi)

[ 1- (2- Met hoxy- 4- net hyl benzenesul f onyl am no) - 4- net hyl - 2
Woansl038826 55, 6-t et r ahydr opyri di n- 3-yl ] aceti ¢ aeCt/Serdoyh01878
ester 1H NVR (400 MHz, CDCI3) d 1.14 (t, 3H), 1.83 (s,
3H5 2.36 (s, 3H5 2. 48 (t, 5él—I)S 3.17 (s, 2H)5 3.78

(t, 2H5 3.97-4.02 (m 5I—|)59 76 (s, 2H)5 7.67 (d, IH)
5 8.43 (s, IH (vii)

'H mmmrm BDEY) Beh1@rieAHY, dn§d &syi3hd) 2B Ty, B;H} 2 52
oxo-1,2,5,6- tetrahydr ridin-3-yl]acetic acid eth
(ST, 27 KR BINGD 1WA, SEDC. 55 (s L0404 QSRS 115 41D,
7’3#—% I—?G (t, 2H5 2.70 (s, 3H)5 3.19 (s, 2H5 3.83

(- ,(Cif’q} )4.00 (g5 2H), 7.13 (d, IH 5 7.29 (d, IH 5

7 38 (d, IH), 8.46 (s, IH (viii)
-(4-Chl oro-2-fl uorobenzenesul f onyl am no) - 4- net hyl - 2-

(sz ?IJ(z %ZD&Qﬁorovo@hﬁea{&dﬁg%&hﬂhg) -3-nibthatot oxo-agi, sleet hyl
er 1H NMR (400 MHz5 1.18 (t, 3H), i.’88 (s,
tatrliiﬁycﬂoﬁyrldin 3%2&6&0 1181d(é$B§zI—§§613 80 (t, 2H) 4.02 (q,
2H)5 7.20 (d, 5 7.77 99 (s ngz)H
HI\Bde(éhﬁ)@sw{z; &hd) rfol 7&@5&) -28%%e-3H), 2.57 ), 3.20

Bovth A RRIOh iR, by 33 & 25T 3. 8% 1)

3H) 5 2. 59 (t 2H) 3.14 (s, 2H), 3.82 (t, 2H)5401
(q. 2H). 7.47 (t, 2H)5 7.57 (t, IH), 7.73 (s, IH),
6/'11)2[% fﬂM&ﬁxﬁ%)mgﬂMeﬂz@n&ﬂﬂiﬂﬂaﬁn e9-4-nletfyl-2-oxo-

et hyl)dm no] -1, 2,5, 6-tetrahydropyri di n-
il eeisalbid s 30 0
. S, ) ) ) . ) ) . )
’:IHNMR @DO(sHZ P@Dciﬁ)@l (¢, (t,2%), Msass,gﬂ),m@ (s, 3H), 2.48
/317 + L).. B hyl
(1 Zhh i (B L 28 Mo R S BRI (5 B 26y G BT (0
83 (s, 11)

(vii) [1-(2-Chloro-6-methylbenzenesulfonylamino)-4-methyl-2-oxo-1,2,5,6-
tetrahydropyridin-3-yl]acetic acid ethy] ester

'"H NMR (400 MHz, CDCl3) & 1.14 (t, 3H), 1.87 (s, 3H), 2.56 (t, 2H), 2.70
(s, 3H), 3.19 (s, 2H), 3.83 (t, 2H), 4.00 (q, 2H), 7.13 (d, 1H), 7.29 (d, 1H),
~7.38 (d, 1H), 8.46 (s, 1H)

(viii) [1-(4-Chloro-2-fluorobenzenesulfonylamino)-4-methyl-2-oxo-1,2,5,6-
tetrahydropyridin-3-yl]acetic acid ethyl ester

'H NMR (400 MHz, CDCl3) 8 1.18 (t, 3H), 1.88 (s, 3H), 2.57 (t, 2H), 3.18
(s, 2H), 3.80 (t, 2H), 4.02 (q, 2H), 7.20 (d, 2H), 7.77 (d, 1H), 7.99 (s, 1H)

(ix) (1-Benzenesulfonylamino-4-methyl-2-oxo-1,2,5,6-tetrahydro-pyridin-3-
yl)acetic acid ethyl ester
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yl ] acetate The conpound was prepared foll ow ng

Preparation 2, step (i), Method A except that the
woeosmnagi2er ude materi al was partitioned bet weeRCE/SE200M001878

hydr ogen carbonate (sat.) and DCM The m xture was

extracted with DCM (3x) and the organi c phase was

dried through a phase separétor ‘The sol vent was

evapor at ed under reduced pressure to give the reduced

lmdoemzm@mb%q us g 3MY, NS (4, BEDhrs9 (t, 2H), 3.14

purification in step (ii), Net Hod B above. After

(St2H), 182 qv,e2H), ght1 (QQQHI) C7A<7|(cﬂ, 26).e85Y (Wa]sH}ade%Ijl (8,01H),
facilitate reduction of the internediate imne. 1H NWMR
7SO, M), cDAd 3) d 1.26 (t, 3H), 1.86 (s, 3H), 2.30

(t, 2H), 3.34 (t, 2H), 3.40 (s, 2H), 3.97 (s, 2H),
4.14 (q, 2H), 5.51 (br s, IH), 7.25-7.40 (m 5H) (xii)

(F ?r*ﬂr%t('dﬁ‘ faehhABEA: QB Tty WAk RS W 5 Gty dro-
’rﬁhl@?’t hedtidr opyri din-3-yl)acetate Reduction

erforned according to step (i) nethod A, except that
IEKNRAR. (300 MVEIZaEIIC e T2TdueHhyl . NakhidD, @.%(tbaa)gz 83

A e bt 28D, SRt bt K8 JH B i Dl k555 .

Sﬁ%de added after stirring for one night. Further

ehyde (0.25 equiv.), NaBH 3CN (6 equiv.) and acetic
6814342 Quephets) were then added and the reaction

m xture s stirred for another 2 hours. Purification
by flash chromat ography (Si Q2 0.25% net hanol in DCMt1%
TEA) and Prep- HPLC gave the title conmpound in 45%
()(l)éEﬂiyl H(bavzy (g oMAzme Dt 23pxer 12,5 6-(etrahg dgopyridge-3-

}é 2.41 (t, 2H), 3.41 (s, 2H), 3.46 (t, 2H),
]@Qt %, 2H), 4.00 (s, 3H), 4.15 (g, 2H), 6.85 (dd,

T corhpdind Whs pddbared fotidvily BrdhaMBol Z d8¢ dMubitiod A,

except that the reduced crude material was partitioned between sodium
hydrogen carbonate (sat.) and DCM. The mixture was extracted with DCM
(3x) and the organic phase was dried through a phase separator. The
solvent was evaporated under reduced pressure to give the reduced
intermediate, which was used without further purification in step (ii),
Method B above. After stirring overnight, acetic-acid (6 eq.) was added to
facilitate reduction of the intermediate imine.

'H NMR (500 MHz, CDCl;) d 1.26 (t, 3H), 1.86 (s, 3H), 2.30 (t, 2H), 3.34
(t, 2H), 3.40 (s, 2H), 3.97 (s, 2H), 4.14 (q, 2H), 5.51 (br s, 1H), 7.25-7.40
(m, 5H)

(xii) Ethyl (1-{[(2-methoxypyridin-3-yl)methyl]amino}-4-methyl-2-oxo-~
1,2,5,6-tetrahydropyridin-3-yl)acetate

Reduction performed according to step (i) method A, except that excess
acetic acid was removed by washing with basic water. Reductive amination

performed according to step (ii) method B, except that NaBH;CN and acetic
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(xiii) Ethyl
{1 -1 (3-nmet hoxybenzyl)am no] - 4- net hyl - 2- oxo-1, 2, 5, 6-

woebwsakngsds opyri di n- 3-yl }acetate Prepared accoPdisg200a/001878

the procedure outlined in Preparation 2 (xii) above.

1H NWVR (500 MHz, CDC 3) d ]9,/24 (t, 3H, 1.85 (s, 3H,
2.30 (t, 2H), 3.35 (t, 2H),”3.39 (s, 2H), 3.78 (s,
3H), 3.94 (s, 2H), 4.13 (g, 2H), 6.80 (d, IH, 6.93
dctd wekd ad@edPaftéstirtirl, for oad night |E'ﬂ)1'th€$ aidehyd8 3026 equiv.),

Et hyl (1- 6-

xéaaf&@f}é&s?%m@b gt {1 ](l%udvrqmie@s} Mareithgn added and the

2.5,6-tetrah
e e e
({iﬁggﬂp)a 0??8@[%5 (égbgg/ﬁ(%%%a)%goggg@c}g% ‘V@gﬂ%é&) Atd Prep-
I@P’LC %&Qhéfﬁltle?d&np&nlﬁm(%%mld 5.94 (s, 2H), 6 81
1 (s, TH M5 mz°380.96 (M+H)+ (xv) Ethyl
HN{I\[’IR5(S©K)IMEHE ClDGllj)l&Tia:Qﬁyﬂt 3H), 1.89 (s, 3H), 2.41 (t, 2H), 3.41
l'i7-pyrazol - ) et h

ETHyS ggdmm)gz %9 G%éé%])s Arqu%s@gm 4114.(5. GFPab 6, 1ED
P h b B (A hobove. THOWVR (500 M4 Cod'3) d
2}7@/2(35%%@%)1785)&(2, O\éil) 2.29 Es, 3H), 2.38 (2,

m 4H), 3.78 (s, 3H), 3.83 (s, 2H),
4.15 (q, 2H), 5.34 (br. S IH) (xvi) Ethyl
{4-met hyl - 2- oxo-1-[ (pyridin-3-yl met hyl )am no] -1, 2, 5, 6-
(el y Bhyd  dy3-inatheSylydnpy Dertino 4 nethsl-eebxae t 2 Wbng t o
the procedure outlined in Preparation 2 (XI i) above.

tmamopsudmvﬁwl}@@te) d 1.27 (t, 3H), 1.88 (s, 3H)5

el dpgpdine Sy fhe s o %f’%@%ﬁ%xibﬁ%hove-
lﬁg\ﬂmf{- o2, Opck) ¥184%€, 41, 1.55 (231898363, 1), 3.35
(t, 2H), 3.39 (s, 2H), 3.78 (s, 3H), 3.94 (s, 2H), 4.13 (q, 2H), 6.80 (d, 1H),
6.93 (s, LH), 6.95 (d, 1H), 7.21 (t, 1H)
MS m/z 333.31 (M+H)"

(xiv) Ethyl (1-{[(6-chloro-1,3-benzodioxol-5-yl)methyl]amino}-4-methyl-
2-0x0-1,2,5,6-tetrahydropyridin-3-yl)acetate

Prepared according to the procedure outlined in Preparation 2 (xii) above.
'H NMR (500 MHz, CDCls) & 1.23 (t, 3H), 1.87 (s, 3H), 2.39 (t, 2H), 3.38
(s, 2H), 3.42 (t, 2H), 4.00 (s, 2H), 4.12 (q, 2H), 5.94 (s, 2H), 6.81 (s, 1H),
6.88 (s, 1H)

MS m/z 380.96 (M+H)"

(xv) Ethyl (1-{[(5 -éhloro- 1,3-dimethyl-1H-pyrazol-4-yl)methyl]amino}-4-
methyl-2-ox0-1,2,5,6-tetrahydropyridin-3-yl)acetate

Prepared according to the procedure outlined in Preparation 2 (xii) above.
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(xvii) Ethyl
{1-1(2,2-di fluoro-2-pyridin-2-ylethyl)am no]-4-nethyl -

wa-200505882&2, 5, 6-t et r ahydr opyri di n- 3-yl }acet at e ReTSEL(0®N01878

performed according to step (i) nmethod A Coupling
performed by stirring a sol ution of the am ne produced
in step (i) and 2, 2- di f1 uor R 2- pyrldln 2-yl et hyl
trifluoronmethanesul fonate (0.88 equiv.; see List 1

gboweR (Inolnvgislichlen@t ane, S, 138939153163 H09Cs, 3H), 2.38

Sol vent “was then renvved and thé uct purified by
() 25k 3B8-Gnad Gy 4phy3 (78IER3Het h§B (ac’&ﬂht%)S {q 2ilye&.3h6r.
title conpound. 1H NWR (500 WMHz, CDC 3) d 8.67 (d,
$,HED) 7.82 (dt, IH), 7.69 (d, IH), 7.38 (dd, IH), 5.51
(t IH), 4.14 (g, 2H), 3.71-3.81 (m 2H), 3.47 (t,

3.38 (s, 2|—|) 241(t 2H), 1.88 (s, 3H), 1.26

q){w){?{ﬂéd %Vﬂg?ﬂo- - yq(?%%glﬁy? ]y(lﬂrrr%]etn })a&‘x 1n01 h§/2l ~%- oxol

tetr%h§d1%ptyﬁrdﬁ@b}ym9waﬂedl n-3-yl)acetate Prepared
according to the procedure outlined in Preparation 2

Preipajedadnmoeding o rtlth(c&'s@duM{zutllmEd:irB?eralatgm 2 (xiiBapqve.

{6 NI (500 YTz, D) 5 8 bt b1 88145, 87598, (ha2ighn3 34
é%gﬁ% gto;z)(ﬁ %ﬁaab%”ﬁi" &apéﬁga{‘ 2?5{(%2%}%91_( é é@"@?%ﬂ’sﬂ 30 (m,
é@ ’er' g:m X ure ’f ? . 'ro ﬁeﬁﬂyggﬁzgﬁfﬂﬁggrggﬁnﬂ:

acid tert-butyl ester (3.0 g, 0.010 nol; obtainable as
descri bed in WD 00/ 66557) and sodi um azide (1.36 g,

i Ehyib{ )-[ (22-dafleorof 2@ ynidin-ard etilyPauifo ity metyl-2-oxo-
stirred overnight. The reaction m xture was poured
iﬁt%@/@é‘ﬁ‘aﬂw@r%ﬂlm3éf%ﬁc§f&t¢ act ed VVI t h ethyl acetate

hetsuompediriad SEoH | v Br 20 BstiREA" P ERE hiormed

6y 3RR4AS %dsolutmn of the amine produced in step (i) and 2,2-difluoro-2-
pyridin-2-ylethy! trifluoromethanesulfonate (0.88 equiv.; see List 1 above)
in 1,2-dichloroethane for 3 days at 50°C. Solvent was then removed and the
product purified by flash chromatography (SiO,, ethyl acetate) to give the
title compound.

'H NMR (500 MHz, CDCl3) & 8.67 (d, 1H), 7.82 (dt, 1H), 7.69 (d, 1H),
7.38 (dd, 1H), 5.51 (t, 1H), 4.14 (q, 2H), 3.71-3.81 (m, 2H), 3.47 (t, 2H),
3.38 (s, 2H), 2.41 (t, 2H), 1.88 (s, 3H), 1.26 (t, 3H)

(xviii) Ethyl (1-{[(5-chloro-2-thienyl)methyl]amino}-4-methyl-2-oxo-
1,2,5,6-tetrahydropyridin-3-yl)acetate

Prepared according to the procedure outlined in Preparation 2 (xii) above.
'H NMR (500 MHz, CDCl3) & 1.26 (t, 3H), 1.89 (s, 3H), 2.38 (t, 2H), 3.38-
3.45 (m, 4H), 4.09 (s, 2H), 4.15 (q, 2H), 5.50 (br s, 1H), 6.73-6.78 (m, 2H)
MS m/z 343 (M+H)"
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under reduced pressure. The crude product crystallised
(2.6 g, 100 %9 and was used w thout further

IH), 8.36 (d, IH, 7.99 (bs, IH, 6.91 (m IH, 4.37
(bs, 2H), 1.54 (s, "9H) (b)
(4- Am nonet hyl pyri di n- 2-yl )9:9arbamc acid ferf-butyl
ester A solution of sodium borohydride (0.92 g, 24
Prepacation 3vater (25 nl) was added to a slurry of Pd/C
1I0% 50 rTg) |n wat er (25 ) under stirring. Next,
Inoimet 0 4 ALDAINIE ) -t-butyl &S I'_buty|
ester (0. 40 g, 6.1 Mol ; see step (a) above) in THF
(75 m) was added dropvm se rather rapidly under

: pidii %?m%tdcfd R 3&%! QYY) .
sodi um
@yﬁﬁﬂ%@%ﬁ g@beomeﬁleﬁgqﬁylnainowyy)&poegmea@a a5 v-Busy1pkbter

he reaction mxture was suction filtered through a
(Gel igt &(010 peul; whtaihablesasf deschibed vinsWed W@@ﬁi@ta&nd sadiem

conbi ned a%ueous | ayer was washed vvlth et hyl etate,
avadie (B & & 048209 madlin Water 420 aloHapd &) fé‘J«S s Eired

QN Bichle 1 hE vERRL G B Th%acl?f@'ﬁ a5 or‘?f?ﬁe 3300°55] and
é&ﬁa&%e‘%i ¥$ 1 d 1%%1[&&% g%a;j ks st 9 H&?dorﬁgﬁs B&sesT{i)%re

crude pro sed a used
WhitedWyith uvatee rdrmar qwazsam C!ﬂilltérbki MM& th8 Q6 aza@re@laga)raued
10.06 (m IH), IH), 7.94 (m_IH), 8 (m

urider r@dlﬂ&d(lbmssme{) Thle @md(: Produt. cry&tekmﬁét(ﬁtﬁwgm 00 %) and
[ 2- (Ami nonet h -4- fI rophenyl ] met hanol (a) Met hyl
wappsfowhpy ati9n-Br onp- 4- f | uor obenzoi ¢ aci d

R o '@ﬁﬁé R R0 R, T3 G rRed Shithea 110

%Eﬁé@ﬁ?%}t 2'7'@?%2'%120%"2 (§‘?H)red overni ght and t hen

(b) (4-Aminomethylpyridin-2-yl)carbamic acid ferz-butyl ester

A solution of sodium borohydride (0.92 g, 24 mmol) in water (25 mL) was
added to a slurry of Pd/C (10%, 50 mg) in water (25 mL) under stirring.
Next, (4-azidomethylpyridin-2-yl)carbamic acid tert-butyl ester (0.40 g,
6.1 mmol; see step (a) above) in THF (75 mL) was added dropwise rather
rapidly under ice-cooling. The reaction was stirred at room temperature for
4 hours. An aqueous solution of sodium hydrogensulfate was added slowly
to give an acidic pH. The reaction mixture was suction filtered through a
Celite® pad which was further washed with water. The combined aqueous
layer was washed with ethyl acetate, made alkaline by addition of NaOH
(aq.) and extracted with ethyl acetate (3x). The combined organic phases
were Washed with water, dried (Na,SO,), filtered and the solvent was
evaporated under reduced pressure. The crude product (1.1 g, 85%)

crystallised and was used without further purification.

1H NMR (300 MHz, CDC 3) d 10. 14pr(ID/SE2004/001878
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HC was renoved by co-evaporation from nethanol to
give the sub-title conmpound (in 94%yield), which was
wagewd/058826 he next step without further purificlCir/sn2001bh1878
NVR (500 MHz, CDCI3) d 3.92 (s, 3H), 7.04-7.12 (m
IH, 7.38-.7.44 (m IH), 7.83-7.91 (m IH) (b) Methyl
2-cyano- 4- fI uor obenzoat e ‘M yl
2- br ono- 4- quorobenzoate (1.0 g, 4.29 mmol; see step
Bz, ' YIIDWVRR.£5 (7)1 .94 1, 1),
fc]Iggasse with @ng)r\‘éﬁ?oggrr@?rut es. (g,l\l }?5@9 ( IH)
618®(1h, WED, &@Ge(ﬁsalﬂ)mmw@}ﬂas degassed agar n before
the tenperature was rai sed. The reaction m xture was
refluxed for 75 m nutes. NaCN (aqgq, 10% was added and
Me was extracted with DCM The DCM phase was
7 13! ugh a phase separator and the sol vent was
ACLQ duct was dissolved in

. TE The organi c phase
was dried over MySO4 and filtered. The sol vent was
removed in vacuo to give the product (in 94%yield),
(M]Mﬁ“th\/\h%—bmemd Amfhllmmherﬁuateher purification. 1H NVR
(500 MHz, 3) d 4.01 (s, 7. 5742i | H),
%B;Qn@d@—ﬂqq;pbglzglqgmg %)) g,nq, 6|rp|5n((g) was dissolved in methanol

§ I bORHE POl subBhEE T B CRER W aadet  he

r%ﬁét%ﬁ hﬁ%tu?%: Wa%! rs n“eﬁ%fégmp’g’é %n@fhégﬁ?o&%ﬁﬁfiteﬁbtm excess of

cyano- uor obenzoat e see step

Kol W@Yﬁho\'@cﬁ bgli &s-elymitaiion Wfl‘iﬁn(ﬁlt&aﬂﬂel tangdvaddedubditle
the reducing agent. The reaction m xture was stirred

doompdtd(inl@48% yaeld).t whicht wes iused bathe next steprovigput further
After 2 hours, the reaction was quenched with water (2
nHrjficat oo (2 M 2 nL) and nmore water (2 ni) and the

PR P ML EpaS) 5597 8 1Y), 70 1185 11519 38-.7.44

(m, 1H), 7.83-7.91 (m, 1H)

(b) Methyl 2-cyano-4-fluorobenzoate

Methyl 2-bromo-4-fluorobenzoate (1.0 g, 4.29 mmol; see step (a) above)
was dissolved in dry DMF (5 mL) and degassed with Nj-gas for 5 minutes.
CuCN (769 mg, 8.58 mmol) was added and mixture was degassed again
before the temperature was raised. The reaction mixture was refluxed for
75 minutes. NaCN (aq, 10%) was added and the mixture was extracted
with DCM. The DCM phase was dried through a phase separator and the
selvent was removed in vacuo. The crude product was dissolved in toluene
and washed once with water. The organic phase was dried over MgSO, and
filtered. The solvent was removed in vacuo to give the product (in 94%
yield), which was used without further purification.

'"H NMR (500 MHz, CDCl;) & 4.01 (s, 3H), 7.35-7.42 (m, 1H), 7.52 (dd,
1H), 8.15-8.23 (m, 1H)
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m xture was diluted with diethyl ether (30 nL) and

filtered. The organi c phase was dried over MJSO and
woibismsesde The sol vent was renoved in vacuo an#CriSg2004/001878

residue was then purified by Prep-HPLC, which provided

the title conpound i nl16% yi 8' d. 1H NVR (500 MHz,

CDA 3) d 4.25 (s, 2H), 4. 740 s, 714720(m||—|),

7.28 (dd, IH 7.43-7.48 (m IH) Preparat|0n5

(k?fimmh{éiﬂh\)ﬁﬂl filbpbphdimedmmiohanol The title
onpound was prepared by anal ogé w th the nmethods

Idl&";lbhl@éd’ gﬂ|9Fllflegamal)| vas 4u i d i dh}:j THF (|5 ml) and the
2 4 [
rgs@ilﬁg‘éwxﬁnpf’é&lgﬁé%i haice balE) NMetED G rrpno-fafbisy
4. 23 v 2 4
Serigaft (520t 3t Bldi sed Yp (o v gggﬁ%oungsm( T)HF

cg ﬁa%% ha% add P&{&Weﬁﬁ&%%ﬁié%ﬁﬁf”fﬁe FERMORGH@EHRONE fftred

Preparation the hydrolysis of step

ﬂbr)lO fr@lhhlmﬁedncb)thamtﬂe ic® lbrath vepsasernoved. e pAftet 2, hou:rs the
Met hod A. Unl ess otherw se stated, the conmpounds (x)

TERNGOT. WS qmmhbémmhmt@r (% eplal, elﬂa@H)ﬁR i Be@bdrmdn@ore
PG R L Bl e
SOy AP L L PO ARG o
e e\%ﬁ?@'@l’f‘ieﬂ%@&”ﬁ%ﬂ@é afid filteRB@r arh®RoRelY wdteremoved in
hydrol ysis described in Exanple | (xxvi), followed by
arydeandothplresigua svedethen phrified rbyERmppHPLﬂ, »xliich pro@ied the
t(1t|1g compound in16% yield.

"H NMR (500 MHz, CDCl;) & 4.25 (s, 2H), 4.74 (s, 2H), 7.14-7.20 (m,1H),

7.28 (dd, 1H), 7.43-7.48 (m, 1H)

Preparation 5
[2-(Aminomethy])-4-chlorophenyljmethanol

The title compound was prepared by analogy with the methods described in
Preparation 4 above, with 2-bromo-4-chlorobenzoic acid being used in
place of 2-bromo-4-fluorobenzoic acid.

'H NMR (500 MHz, MeOD) § 4.23 (s, 2H), 4.77 (s, 2H), 7.40-7.47 (m,
2H), 7.53-7.57 (m, 1H)

Examples

Example 1
The compounds (i) to (ix) listed below were prepared from corresponding

compounds of Preparation 2 by the hydrolysis of step (i), followed by amide
coupling as in step (ii), Method A.
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Li t hi um hydroxide (1.5 nol equiv.) was added to the
specific ester (0.041 mmol; see Preparation 2 above)

wdizesolseed in THF (1 nl) and water (3 drops). POE/SE2004/001878

reaction mxture was stirred at roomtenperature for

11 hours and then quenched &th water (10 nL). The

m xture was acidified (HCO ;Y*4M to pH 3 and the
solution was extracted with ethyl acetate (3 x 10 ni).
Uhkess oiliirmdse gtgedii thepbaspounds €x)to daxandlisthé saddwenere
was renoved under reduced pressure. The resjidue (the
prapamd)ﬂmm caciespongisg posepannds o tPreparetien 20y thq hmruobsfﬁls

S5 L R S T il
@H 2 0@9@% %‘?%{éecffl e oo 5{3@&“%@%@3 31:231 ﬁ% TodiGw Rlere

e Jé&%ﬂ%rﬁ%rfééﬁbﬁ@ﬁng%o%%un@b %@:’Préﬁaxﬁﬁbm by Yhe hpdi@lysis

EDC (2 equiv.) were added and t eaction mXxture
dessribéd fit @kaﬁtple dérxvignfodlomtadr ey antdde canphnguas glesembert in
argon for 72 h. DVF was renoved under reduced pressure
Exampleri(kxdBt i on by flash chromat ography (Siq 2, ethyl
acetate) gave the amdes listed at (i) to (ix) below
as oils (57- % .Method B The crude specific carboxylic
'écé-(see step (i) above) was dissolved in DCM (5 rrL)
1PEA (2 equiv.), and the specific amne (1 equiv.
Eﬁﬁ’luhh sty d&orldev€]l . Swasoladdati) Thas niddedr o we spedifid ester
00C and PyB(P (1 equiv.) was added. The reaction
(61.04 unenok ses Prepazation 2G00vEpdissolvedrint BIF 4hdnih @nd water
aIIovved to warmto roomtenperature and was furthe

dropsd- oxﬂamq.r@zrﬁtlonméxgapv@fﬁﬁ iEed efokrom Jﬁa@ﬁra‘fure for

LA SRR MBS IS Gy g

@-.![@E ltﬁlﬁ to pH ~3 and the solution was extracted with ethyl acetate (3 x

10 mL). The combined organic phases were dried and the solvent was
removed under reduced pressure. The residue (the carboxylic acid) was

used without further purification in the next reaction.

Step (ii)

Method A

The specific carboxylic acid (see step (i) above), the specific amine (2 mol
equiv.; see List 2 above) and HOBT (2 mol equiv.) were dissolved in DMF
(0.7 mL) and the solution was cooled to 0°C. DIPEA (4 mol equiv.) and
EDC (2 mol equiv.) were added and the reaction mixture was stirred at
room temperature under an atmosphere of argon for 72 h. DMF was
removed under reduced pressure and purification by flash chromatography
(Si0,, ethyl acetate) gave the amides listed at (i) to (ix) below as oils (57-
85%).
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product (68% . (i) [Am no-(4-{ [2-(4-nmethyl-2-o0xo0-

1- phenyl nmet hanesul f onyl am no- 1, 2,5, 6-
woOebwsangsds opyri di n- 3-yl ) acet yl am no] net hyl } phe RgiT/)sREEt0NVG01878
| ene] -carbam c acid benzyl ester 1H NWR (400 MHz,

CbA 3) d 2.06 (br d, 3H), 2.51 (br t, 2H), 3.34 (br s,
2H), 3.58 (br t, 2H), 4.23103 2H), 4.40 (br s, 2H),

5.21 (s, 2H), 7.08 - 7.45 (m 14H), 7.65 (d, 2H), 7.37
(br s, IH, 7.39 (br s, IH (ii)

{Am no-[4-({2-[I-(3-nmet hoxybenzenesul f onyl am no) - 4- net
Mythozllﬁxol

i il ol bRy (TSN
%A (%ﬁ%{é@%& &aw%}_%nd %1’1§ §pé&’98%ﬁme g}_l)%au eise List

A %}gox}égbwas(sacﬂﬁd( dphe hf")(turg V&Ja% do@lec?ﬁp 0°d and PHBIOP Q[nequw )

(rit1)

wasradded, 4Tl &abﬁemm&relwimmmaﬂ @R for- ﬁhhﬁnmxtk amd iloen
) - 2- oxol ,

dlosyesl tetwamy de gpgrl mmpgama@& yasriustherestingad) Bﬁ%tmght
met h Iene car bami,c enzyl ester 1H N (r408
Bicoselves) Wasy Tamop e wiferareagad quessyy st fgud Kas

e f{"’th olmechragy (705 Hﬁé%f‘f{? %%"f"é %%é i %k&o e o

&Oﬁﬁcﬂﬂ%)(m 3H) 5 7.54 (t, IH 5 7.64 (t IH 5 7.71
5°7.80 (d, IH 5 7.96 (d, IH 58.23 (d, IH 5

8 77 (d, IH) (iv) {Amno-[4-({2-[I-(2

(&fﬁ@%@ I{k[)ée r%ézl?rggt yll f29c§])¥(l ?[Bhr;:%)ylnﬁethanesulfonylammo 1,2,5,6-

CinRy RO ettt DaRa S BRI RAF iie
%&%ﬁl%%ﬁf% (s, 3H), 2.29 (s, 3H), 2.47 (t, 2H),
S B, 3.17 (s, 2H) 5 3.62 (t. 2H), 4.23 (d.
| 7
(d i @R)70(1§47H.27F03D@1§>) 8’2|_(|§6 (br dﬁ)31(5) zszb(f)ﬁ; %ﬂ;ﬂ)(%ﬂ (ll_;bﬁs
2H), 3.58 (br t, 2H), 4.23 (s 2H), ha0 (br s, 2H), 5.21 (s, 2H), 7.08 — 7.45

(m, 14H), 7.65 (d, 2H), 7.37 (br s, 1H), 7.39 (br s, 1H)

(ii) {Amino-[4-({2-[1-(3-methoxybenzenesulfonylamino)-4-methyl-2-oxo-
1,2,5,6-tetrahydropyridin-3-yl]acetylamino}methyl)phenyl]-
methylene}carbamic acid benzyl ester

'H NMR (400 MHz, CDCl3) 8 2.00 (s, 3H), 2.53 (t, 2H), 3.11 (s, 2H), 3.73
(s, 5H), 4.21 (d, 2H), 5.20 (s, 2H), 6.69 (t, 1H), 6.99 (dd, 1H), 7.12 (d, ZH),
7.23-7.36 (m, 6H), 7.42 (t, 3H), 7.76 (d, 2H)

(iii) {Amino-[4-({2-[4-methyl-1~(naphthalene-1-sulfonylamino)-2-oxo-
1,2,5,6-tetrahydropyridin-3-yljacetylamino}methyl)phenyl]methylene } -

carbamic acid benzyl ester
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(v) {Amno-[4-({2-[]-(2
55-di chl or obenzenesul f onyl am no) - 4- net hyl - 2- oxol ,

wa 2605858826 r ahydr opyri di n- 3-yl ] acet yl ami no} met hpCY/Shemyho187s
]- methyl ene}carbami c acid benzyl ester 1H NVR (400
Mz, CDCl 3) d 1.92 (s, 3H) 5250(t 2H) 5 3.09 (s,
2H), 3.69 (t, 2H 5 4.20 (tl 42I—|) 55.15 (s, 2H), 6.96
(t IH) 7.14 (d, 2H) 5 7.22-7.32 (nb 5H) 5 7.38 (d,

7640 I(/H{z 2¢1bc5§3)76 91)5((&::,, 3 ?4)2 44i@, 2H), 3.01 (s, 2H), 3.57

Am no-|4-({2-[I-(2-nmet hoxy | benzenesul fonyl amn
(@,)214) 4.06-4.15 (m 2H) 5.22 (s, 2H) 6.54 (t 1H), 7.07 (d, 2H), 7.30-7.38

t hyl - 2-oxo-1, 2,5, 6-tetrahydropyri di n- 3- I]acetlam
NI R béh{te 18 A TH Az g 204,

éﬁb%& &)M@f(%zg 7s7d(‘%)—|?6 3, 75 (t §H5235(§. 94

(s, 3H), 4.13 (d, 2H), 5.19 (s, 2H), 6.64 (t, 2H),
6.69 (S5 IH) 5 7.08 (d, 2H), 7.29-7.36 (m 2H), 7.42
gﬁ)zaﬁﬁ%?o—{ﬁg)@f/[% 243 irhethyBbnzenestitfony g of A methyhD2-
. , i |
é}ﬁﬂfﬂQQS,54te(r{12y(ﬂﬂop§/ﬂdnh8quﬂao@t}d&nmw(b}hmthgbphmylbnyI anmn

- - 2- OX0- 5,6-tetrahydro
mythydmﬁ}gaxghapaé@ﬁ M&}?ﬁﬁéf hyI ) phenyl ]-

TN G Bt L ety 2 05 pe508 & ”a;f%?saegw 266
3, olsag e Sl 4 06, 20 1 90000 4.1

U . -
3?2 bj(hﬁ% 7(39@ 3’1‘”‘%’9{?? ?t:*)s (f; 34),(1.44 %dﬂ)zﬁ) 7. #(d BH)

{Am no-[4-({2-[|-(4-chl oro-2-fl uorobenzenesul fonyl am n
(?vgé{{g&nirm-Bbcb’rﬂ-[bi%?@iﬁmmawﬂfmymmw&@ﬂwl%pﬁo-
T e
gt 167 geithmic ﬁ%*%”éé%%d“ o 0. 7,397, 44 (m 31,

T pdviRd¢4 08Tz - Bl g, & 2, (573?@ 150 (t,HH), 3.09 (s, 2H), 3.69
(t, 2H), 4.20 (t, 2H), 5.15 (s, 2H), 6.96 (t, 1H), 7.14 (d, 2H), 7.22-7.32 (m,
5H), 7.38 (d, 2H), 7.70 (d, 2H), 7.91 (s, 1H)

(Vij Amino-[4-({2-[1-(2-methoxy-4-methylbenzenesulfonylamino)-4-
methyl-2-0x0-1,2,5,6-tetrahydropyridin-3-yl]acetylamino ymethyl)phenyl]-
methylene}carbamic acid benzyl ester

'H NMR (400 MHz, CDCl;) & 1.94 (s, 3H), 2.23 (s, 3H), 2.48 (s, 2H), 3.12
(s, 2H), 3.75 (t, 2H), 3.94 (s, 3H), 4.13 (d, 2H), 5.19 (s, 2H), 6.64 (t, 2H),
6.69 (s, 1H), 7.08 (d, 2H), 7.29-7.36 (m, 2H), 7.42 (d, 2H), 7.61 (d, 2H),
7.80 (d, 2H), 8.39 (br, 1H), 9.21 (br, 1H)
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(i x) [Am no- (4-

{[2- (1- benzenesul f onyl am no- 4- net hyl - 2- oxo- 1, 2,5, 6-
woOebwsangsds opyri di n- 3-yl ) acet yl am no] net hyl } phe RgiT/)sREEt0NVG01878

| ene] carbam c acid benzyl ester 1H NVR (400 MHz,

CDA 3) d 2.00 (s, 3H, 2. 54 t, 2H), 3.10 (s, 2H),

3.72 (t, 2H), 4.20 (d, 2H) 21(s, 2H), 6.67-6.68

(m IH, 7.13 (d, 2H), 7.29- 739(m 7H), 7.43-7.48

o478 -63thefthilb 1 -
((/H) {{ ﬁ!(ﬁ%mlo [[4 g{zngly I(zs,)-S?l %‘Ogﬁyl ) gﬁ%@n o?%?nréri‘% ﬁ@rﬁflgmgx;%)yf 2

rﬁ&h@f} 2-0x0-1,2,5,6-tetrahydropyridin-3-yl acetylammo}methyl)phenyl]
t et rahydropyri, d| n- 3-yl }acetyl ) am no] net hyl } - 4- chl or obe
methy)engs parbamic paigl enzyt estels hydr ol ysed accor di ng to

ﬁ@ﬁ@% T ST S p et SR g 5 R 13
ool T Cogtly de ) S2a s 25506 354" 6 46 (),
e e e
(HWH)?. 32-7.37 (m 4H), 7.37-7 .42 (m 2H) M5 mz
591.8 (M+rH)+ (xi) tert-Butyl
(5-{[(él_-[(benzyl sul fonyl ) am no] - 4- net hyl - 2- oxo-
@0 ARl dor Rty Bty | py
r@é@l&g-a)?cs%é)l%§ ?r—tl%%&ro ?‘g@’fﬂ?ﬂﬁ@% %ﬁ'é@gg%?{léhgﬁfﬁeéﬁ]-
e ctmis adll WngyPlter 4. 21 (5, 2H), 4 33 (d,
3 (t, , IH), 7.33-7.40 (m 5H),

1H Nﬁl}«ﬂ{omooﬂw{tzz (IﬂC@iB 1L, 94) (s, Bmoz(:'s) (chLHNES .20 £5,55%8), 3.73
X1 ert

((n, ﬁ%t hg0- (s, 2H){ 4 4&e(t5hng)J 728 ([ddaghbhnyi3u(ddb D), ond $rdj44

(@%éﬂ),a 7.5 6D Ao pthi 4i83-G6- 1) acet y1 ) ami no] net hy!

}pyridin-2-yl)- carbamate 1H NWR (500 MHz, CDC 3) d
8.76 (d, IH), 8.25 (d, IH), 8.16 (br s, IH,

(iX) [Amino-(4-{[2-(1-benzenesulfonylamino-4-methyl-2-0x0-1,2,5,6-
tetrahydropyridin-3-yl)acetylamino]methyl} phenyl)methylene]carbamic
acid benzyl ester

'H NMR (400 MHz, CDCls) & 2.00 (s, 3H), 2.54 (t, 2H), 3.10 (s, 2H), 3.72
(t, 2H), 4.20 (d, 2H), 5.21 (s, 2H), 6.67-6.68 (m, 1H), 7.13 (d, 2H), 7.29-
7.39 (m, 7H), 7.43-7.48 (m, 3H), 7.75 (d, 2H), 7.84 (d, 2H)

(x) tert-Butyl (2-{[({1-[(benzylsulfonyl)amino]-4-methyl-2-0x0-1,2,5,6-
tetrahydropyridin-3-yl}acetyl)amino}methyl}-4-chlorobenzyl)carbamate
The ester was hydrolysed according to step (i) above, except that 3
equivalents of lithium hydroxide was added, the volume of solvent was

2 mL, and the reaction mixture was stirred overnight.
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7.98 (d, IH), 7.83 (d, IH, 7.61-7.68 (m 2H), 7.58
(t, IH, 7.46 (t, IH, 7.14 (t, IH), 6.12 (t, |H)),

wa 208/0688262H) , 3.75 (t, 2H), 2.98 (s, 2H), 2. 5BC{/SE2004/001878

2H), 2.32 (s, 3H), 2.03 (s, 3H), 1.52 (s, 9H) (xiii)
2-{4-Methyl - 1-[(1-naphthyl §gl fonyl ) am no] - 2- oxo-
1,2,5,6-tetrahydropyridin- 3%yl }-N[2-(1Htetrazol -
1-yl)benzyl ] acet am de Synthesised via step (ii),

IENMR 308R0EE;, CIODY 5t hag (HIOM), 20 FEAHER S4US T RIU2

that the produét was purified with reverse hase HPLC.

GHONYR(500, DFY, 4@6@(@92}1@ 03445(2ED) 4 6, gs%’ 13119 1D,

?%(QAH)N%Z &Y (12H51H)37 87 7(42 (@W—H)z 94 (s, 2H),
87 3H) M5 mz 532 (MeH) +(xi
/%ﬁﬂ,ﬁ%ﬂ%{ ({4S et hl;l)- 1-[(i-napht( hyll_l)sul(;(lo\rgll)

am no] - 2-oxo-
1,2,5,6-tetrahydropyridin-3-yl }acetyl)am no] net hyl } ben

@d MﬂB‘&@}F[E(‘Sf{[t@ﬁ m@g@glnmngghﬁm]mmem 2-loed- 12,5,6-

above, exce were use 1H NVR (500
ﬂvmhydita@yﬁ)dm38y182ce(tg1)amm)o]m@hs?16 -G-thethylpysidin-geylp. 14
,785(d IH) 768(t | H), 758(t | H),
h@me IH), 7.31 (t, IH, 7.22 (t, IH, 7.01 (br s,

Kook é‘mgﬁi AR ﬁﬁfz bo583 %55')<§+§H5L§2 8 ¢ ?ﬂ) 256
1.

O a5 6ot PR AP A e S e

ks eﬁaz;*%n;yéwn‘*y@ PRI S

MSW@B‘E&MWHM ester hydrolysis was perforned as

descri bed in respect of Exan'pl e I (x) above 1H NVR
(500 MHz, CDCI3) d 1.45 (s, 9H), 2.04 (s, 2.61

A R R M A N N
{)%8 1',;% Q?t% %Qy%ﬁp%ﬁdﬁﬂm ﬁ'}"ﬁcet?l)éﬂn(d]me%@l}p?néﬁl £ 5y1)-
carbamate |
'H NMR (500 MHz, CDCl;) § 8.76 (d, 1H), 8.25 (d, 1H), 8.16 (br s, 1H),
7.98 (d, 1H), 7.83 (d, 1H), 7.61-7.68 (m, 2H), 7.58 (t, 1H), 7.46 (t, 1H), 7.14
(t, 1H), 6.12 (t, 1H), 4.03 (d, 2H), 3.75 (t, 2H), 2.98 (s, 2H), 2.55 (t, 2H),
2.32 (s, 3H), 2.03 (s, 3H), 1.52 (s, 9H)

(xiii) 2-{4-Methyl-1-[(1-naphthylsulfonyl)amino]-2-oxo-1,2,5,6-tetrahydro-
pyridin-3-y1}-N-[2-(1H-tetrazol-1-yl)benzyl]acetamide |
Synthesised via step (ii), Method A above, except that HOAT and TEA
were used and that the product was purified with reverse phase HPLC.

'H NMR (500 MHz, CD;0D) §,9.43 (s, 1H), 8.83 (d, 1H), 8.25 (d, 1H),
8.11 (d, 1H), 7.94 (d, 1H), 7.43-7.72 (m, 8H), 4.04 (s, 2H), 3.57 (t, 2H),
2.94 (s, 2H), 2.49 (t, 2H), 1.87 (s, 3H)

MS m/z 532 (M+H)"



10

15

20

25

(xvi) Di-terr-butyl [(
E)-({2-]({4-nethyl -2-o0xo-1-[(phenyl sul fonyl)am no] -

woO 200585826 et r ahydr opyri di n- 3-yl } acet yl ) am no] ePOosE@w01878

no) met hyl yl i dene] - bi scarbamate The ester hydrolysis
was perfornmed as described in respect of Exanple |(x)
above. 1H NVR (500 MHz, cDd03) d 1.46 (s, 9H), 1.52

(s, 9H), 1.98 (s, 3H), 2.56 (t, 2H), 3.10 (s, 2H),

hyksulfad 16 Jo
%13@e£ﬂBu%ﬁD(2 gf!ln(ethylZH[(l -Ba g 26 hb'bl.r)asnﬁﬁ r% lX(7)881

L, a;s @tetr@ydrapmdl@ea yt}a;cqu)mnpynemw}(b@nzy;)carbamate
t eritilﬁssu |ng, |s$e@n %Mgmo,do%\{ abovt hélxcept that HOAT and TEA

-tetrahydropyridin-3-yl}
8 'ﬂﬁ am no] net hyl } pyridin-2-yl)- carbamate The ester

Y SR CI0D, Y, BR8] BB B8 i I G 280,

“?Iglzs (512 1@17) (7568 ?H)lH227$3§ (ts. IH?H)7 462(t5QH)§ 7. 3(21th 318, %822 @,
171;—1;177 ocu (bt ISD lH‘] @,a5((1br SZH-H) % 2479(b(rts,, ZFH) 4 16 6% 3(}&) 3.69 (t,

a’ig,tye% (%L;?t(l—g,), 251 (t, 2H), 2.60 (s, 3H), .62 é)r S, 2%{), 1.49 (s, 9H)
[() ({2-[ ({4- et hyl - 2- oxo-1 -[ (2- phenyl et hyl ) am no] -
, 2,5, 6 tet rahydropyridin-3-yl }acetyl)am no] et hoxy}am

Mr 5 yse @@Hﬁ)}o 2b{[t°‘{g@rn*?ékﬁ?f 8- oﬁ@l%@lﬁhy%@fontyl)amuglo]

ccordlng step” (1) abov except

£aL8 Baéleﬁllﬁ)ﬂref)yﬂldiﬁlh?sWef&ﬁ},ﬂ)ﬁfhﬂ@]m&ﬁ%ﬁyh}ndmahmte
reaction mxture was stirred overn@(g The resul ting
irbmﬂi

The bstey hiydradysisl wes per fosaed dsadesaeb peet aftlxample)1(x)
l\/bt hod B above, but was further purified by
cé/ﬁ‘aratwe HPLC. 1H NMR (500 MHz, CDO 3) d 1.49 (s,

9
gy 05 R E&Dﬁw"é’é‘@s@g% %%ﬂmﬂxif”% ¢2h. 3.10
G 3% &; 26, 4.19 (d, 2H), 4.22 (d, 2H), 5.09 (br s, 1H), 6.44 (br s,
1H), 6.94 (s, 1H), 7.20- 7.25 (m, 2H), 7.34 (t, 2H), 7.46 (t, 1H), 7.87 (d, 2H)

(xvi) Di-tert-butyl [(E)-({2-[({4-methyl-2-oxo-1-[(phenylsulfonyl)amino]-
1,2,5,6-tetrahydropyridin-3-yl}acetyl)amino]ethoxy}amino)methylylidene]-
biscarbamate

The ester hydrolysis was performed as described in respect of Example 1(x)
above.

'H NMR (500 MHz, CDCls) & 1.46 (s, 9H), 1.52 (s, 9H), 1.98 (s, 3H), 2.56
(t, 2H), 3.10 (s, 2H), 3.36 (q, 2H), 3.81 (t, 2H), 3.97 (t, 2H), 6.98 (br s, 1H),
7.48 (t, 2H), 7.60 (t, 1H), 7.66 (br s, 1H), 7.81 (br s, 1H), 7.88 (d, 2H), 9.04
(s, 1H)
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(m 3H), 7.29-7.33 (m 2H), 7.53 (t, IH), 7.83 (s,

IH, 9JO (s, IH M5 nz 589 (M+H)+ (xix) tert-Butyl
wO@eosmseseb - 5-{ [ ({4- met hyl - 2- oxo- PCT/SE2004/001878

1-[ (2- phenyl et hyl ) am no] -

l,2,5, 6-tetrahydropyridin-3- él }acetyl)am no] net hyl } pyr

i di n-2-yl)carbamate The co und was prepared

accordl ng to the same procedure as described with

_ 1
egw BtﬁyEg@lﬁdtﬁ’yl 5»{yq2{mmeag¢vze%<m2mgga?§aﬂfm)

ﬂnmb](]t 2, 526-Itctrem}81®0myrtdm+€®-yl}Elc’ggleattﬁth}methyl}g)afr( -2-yl)-
szsso t, 2H), 4.31 (d, 2H)), 714(s | H),
qarbgmaters (m 3H), 7.27-7.33 (m 2H), 7.43 (d, IH),

’FI}e F?t%f Eyiltg%y]sg/ aaé] Rwegf n&%ﬁe% q(séét)e(ﬂ gr[ ré%ﬂgé(tl of Example 1(x)

K2, 6-tetrahydro-
ryr| di n-3-yl ] acetyl } am no) net hyl ] - 4- chI or obenzyl } car ba

mataViRh & sV Z, VeB Oy & DlﬂSﬂ@d9H902>0dl(e,g3H9> B82s,(3H), 2.59
above, except that 2 equi val ents of |ithium hydroxide
WaEHa,diiél (arixHY), BeS T étaBH]),oéhlm(dt 2Ky, 0as (bt §,ridd)dl 7t25F (G4 H),
hours. 1H NMR (500 IHz, CDCl 3 .44 (s , . 2.02
135G 58 DD o6 @, 3. asS sk B (s, )
393 3.97 (m 2H), 428(d 2H) 4.37 (d, 2H), 5.22 (br
IH),555(brsI , 1.12-7.42 (m 9H) (xxi) D - r

Qg}fﬁ}’bl-(t&)t Yot [(ED( £ 3- PRzt MRdx 4-1TRE Heng e dmnol-
1 913, shpaalepitopitidind3 -}ﬁl}mgtl)‘dthmm] éth))gy}mnxﬂoameﬂgf}lytmm]
yf dene) - biscarbamate The ester was hydrol ysed

bxsczmbdrrmgeto step (i) above, except that 2 equival ents
['ithiumh |de was ded and t action

oS WS DOt GeomaihG doa Step (h PEDOCKREP! that 9
%t)lct;lvg’l)en% 3¢ ﬁﬁll&ﬁ’f h%@tj&udelw%z ddftea3a 1 ge%c&t)n hitdire was

stirred overnight. The resulting carboxylic acid was treated as described in
step (ii), Method B above, but was further purified by preparative HPLC.

'"H NMR (500 MHz, CDCl;) § 1.49 (s, 9H), 1.52 (s, 9H), 2.00 (s, 3H), 2.42
(t, 2H), 3.14 (t, 2H), 3.35 (s, 2H), 3.48-3.56 (m, 4H), 4.10 (t, 2H), 7.19-7.26
(m, 3H), 7.29-7.33 (m, 2H), 7.53 (t, 1H), 7.83 (s, 1H), 9.10 (s, 1H)

MS m/z 589 (M+H)"

(xix) tert-Butyl (6-methyl-5-{[({4-methyl-2-ox0-1-[(2-phenylethyl)amino]-
1,2,5,6-tetrahydropyridin-3-yl}acetyl)amino]methyl} pyridin-2-yl)carbamate
The compound was prepared according to the same procedure as described
with respect to Example 1 (xviii) above.

'H NMR (500 MHz, CDCls) § 1.53 (s, 9H), 2.06 (s, 3H), 2.38 (s, 3H), 2.44
(t, 2H), 2.80 (t, 2H), 3.09 (t, 2H), 3.32 (s, 2H), 3.50 (t, 2H), 4.31 (d, 2H),
7.14 {s, 1H), 7.19-7.25 (m, 3H), 7.27-7.33 (m, 2H), 7.43 (d, 1H), 7.67 (d,
1H)
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3.30-3.36 (m 4H) 3.51 (q, 2H)3 3.97 (s, 2H) 3 4.09 (t,
2H), 5.60 (br s, IH), 7.27-7.40 (m 4H) 7.49 (t, |H),
W@ 2806/068%261 H), 9.10 (s, IH (xxii) terf-Butyl P6T[SE£004/001878
[1-(benzyl am no) - 4- et hyl - 2- oxo0-1, 2, 5, 6-t et rahydropyri
di n-
3-yl ]acetyl }am no) net hyl ] - d0fet hyl pyri di n-2-yl } car bana
te The ester was hydrol ysed according to step (i)
¥ SEXQeRH) hat 2 equival ents of |ithium hydroxide
was added and the reaction mxture was stirred for 64
hours 1H NMR (500 MHz, CDCl 3) d 1.50 (s 9H) 3 2.02

CNTE O B R E I P Y

@Eﬂ)‘i‘%# aety im0l h-chlgrobblaylfedBahart’ (T
?héleﬁ%qﬁé ﬁ?mﬂ?% &T pde 'é't%xgte'p %:)5aﬁo¢z@t E2RT ORY 2

ridin- /t-tetrazol -1 -yl'ybenzyl'] acetam de

ddigvalehsr oﬂ\lhﬁhmuﬂh}mﬂm&ﬂa aas Czrddlledgmd)tlfet epclio) mixowe, was
except that 2 equivalents of |ithium hydroxi de was
gt faarfdt hewgsr eacti on nmi xture was stlrredfor 48

12800k (IR CBRIAG g o, 28, 3028 (b 32
i 2E0) 38 %T&'f%é%ﬁﬁ%? A o 5 S ot Do hpardh A, SFAdor

I r and extracted with
W Qﬁéégﬂ ggep)r,\&s&&g shed with water, dried

through a phase separator and then concentrated. The
resi due was chromatﬁ}%raphed (Si 2, DCM MeOH, 97:3) to

pixes) Bitére-tuityll €ERS fo{e(benry uving s denatiy]-2ena-13)5,6-

h érsow?@’-i%z' ehlim%)e%%y %nw%giﬁlhﬁyﬁﬁpée)s

7527 . (m 10H), 8.98 (S, IH) M mz 432 (M:H) +

? r\l?)ama

?Ih% : ehs(t%e 37%@' AR st MRESMing - 19X Qtdp 4i)Sabol&t ERdvpHr @RY 2
equivalents of lithium hydroxide was added and the reaction mixture was

stirred for 64 hours.

'H NMR (500 MHz, CDCl;) & 1.48 (s, 18H), 1.97 (s, 3H), 2.29 (t, 2H),
3.30-3.36 (m, 4H), 3.51 (q, 2H), 3.97 (s, 2H), 4.09 (t, 2H), 5.60 (br s, 1H),
7.27-7.40 (m, 4H), 7.49 (t, 1H), 7.87 (s, 1H), 9.10 (s, 1H)

(xxii) tert-Butyl {5-[({[1-(benzylamino)-4-methyl-2-0xo0-1,2,5,6-tetra-
hydropyridin—3-y1]acetyl}amino)methyl]-6-methy1pyridin-2-yl}carbamate
The ester was hydrolysed according to step (i) above, except that 2
equivalents of lithium hydroxide was added and the reaction mixture was
stirred for 64 hours.

'H NMR (500 MHz, CDCl;) & 1.50 (s, 9H), 2.02 (s, 3H), 2.29 (t, 2H), 2.39
(s, 3H), 3.30 (s, 2H), 3.33 (t, 2H) 3.91 (s, 2H), 4.31 (d, 2H), 5.50 (br s, 1H),
7.11 (brs, 1H), 7.21 (t, 1H), 7.26-7.34 (m, 5H), 7.43 (d, 1H), 7.68 (d, 1H)



10

15

20

25

I V- (2-fl uorobenzyl)acetam de Ester hydrolysis was
perforned as described in Exanple 1(xxiii) above,

wexespsszhat 2. 7 equi val ents of |ithium hydr ox PAe/SHam®4/001878

added in two portions and the reaction m xture was
stirred for 43 hours. Am de coupling was then
perforned as described in F_1>39rrpl e 1(xxiii) above,

after which the residue was purified by chronatography

dDeoxal13)5.6 M idid-B
GEREEL bl s 10 gt S

.N—[ZS(I(H _tetpisp]- 13ylabe1&y$]ac¢mmde1) 3. 94 (s, 2H) 4 43

H, 5.52 (br, s, IH)

% H)5 7.08 (t, LH),

hqgestezr RS( ﬂwdmlwsws aﬁp@r@@@ f@msien)£ xﬁb?V% CReRRy| that 2
%qulvglen{s otz hil[l&irﬁh%rox %va%xacfded[egnz JIVAS S ym?x%ﬁ?en\%as
é}; P rék A€ hpaky drgmu&é farBo X%@ﬁ&ﬂ%ﬁ@ﬂisﬁ@ﬂv@ﬁtiﬁﬂbﬂ«ﬁeﬁnd

carbamate Am de coupli s perforne
d('BB
SRS ) RIS Sptoe, QP 308 0 )
Wleyq &ided. (t TheHyreadion 1m(xture2 Hyas 3st8se sovcmpghtsaszroom
tn’g{prgdy;e Tﬁp ﬁ;ﬂlﬁpn;%’ﬁ% ﬁg}s 2 d1tb piy'_g’teﬁ@q(g Q&t&ﬁea ﬁz(l’}c_lglgCM
'ﬁ& Wgaﬁ;cﬁ f@}ﬂeg{m%}:g WaZhél(?(?Ji)ﬁl Watet Fﬁrié@th%&gt?él)hgw Egp"érator
£1§d ({ﬂehl &&n(:@nmﬂehoxy Potd ceRicRrey W ot blohatbpabhéd  (SiO,,

t hyl -2-oxo0-1, 2,5, 6-tetrahydropyridi n-3-yl)acetyl ]am

D@}MMB@IH A, B}todymhithyltnle”minpelm@zl ] car bamat e The
f{&)emflc ester was hydrol ysed with aqueous |ithium

v (DO MHiZ, @Dﬁléqﬁul\%) (s, $H)r 243ag(t,aZH} oR$ (s, 2H), 3.36

v BH.coby 15, 245 65 (4, 28193 55 Lo, 5D, 31977 ol 101D .98

Hip2. 38 (t, 2H), 245 (s, 3H), 325(3 oH), 3.42
€ Wiy 3,90 (s, 2H), 4.00 (s, 3H),

MS m/z 432 (M+H)"

(xxiv) 2-[1-(Benzylamino)-4-methyl-2-oxo0-1,2,5,6-tetrahydropyridin-3-yl]-
N-(2-fluorobenzyl)acetamide

Ester hydrolysis was performed as described in Example 1(xxiii) above,
except that 2.7 equivalents of lithium hydroxide was added in two portions
and the reaction mixture was stirred for 43 hours. Amide coupling was then
performed as descﬁbed in Example 1(xxiii) above, after which the residue
was purified by chromatography (SiO,, heptane: ethyl acetate, 1:3) to give
the title compound. ‘

'H NMR (500 MHz, CDCl;) & 2.01 (s, 3H), 2.28 (t, 2H), 3.30-3.34 (m, 4H),
3.94 (s, 2H), 4.43 (d, 2H), 5.52 (br s, 1H), 7.01 (t, 1H), 7.08 (t, 1H), 7.19-
7.37 (m, 7H)

MS m/z 382 (M+H)"



4.34 (d, 2H), 5.71 (br s, IH), 6.84 (dd, IH, 6.98 (br
s, IH, 7.06 (s, IH), 7.46 (dd, IH), 7.60 (s, IH,
w@.20a5/0688d¢ |H) M5 nmfz 539 (MrH) + (xxvii) PCT/SE2004/001878
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2-[4-Chloro-2-({[(I-{[(2-nmethoxypyridin-3-yl)nethyl]am
I no} - 4-

met hyl - 2- oxo- 1, 2, 5, 6- t et r ahlykdr opyri di n-3-yl ) acet yl ] ani
no} net hyl ) - phenoxy] i V-et hyl acet am de 1H NWVR (500

gﬂdlv) t?@%ﬁi}gl (14-1;h1?r84=o(2 {[(glﬂ)met%y@g %ﬁo Alrfﬂgﬁlﬂp(h%n?ﬁtﬁyq)ammo]
e iansniic il

| 6. 80

ﬁ%@e(%ppmg Lz S r@rﬁa@@ alesprpedin D (gﬁame(chncm% abave.
S B L7 B o 20, 2,27

S AR M-S 2 352 o0 47 0 00, 38 2

b 0 : .
?%2%}5 @I;méﬁl Bsgbbgwg};{y grBGJg"\ﬁ grﬁ QH'}’Hz 18@021'1 gkn, ﬁ}bﬁ 557
7.321(ng,BE]D), (M42(b7 s2BHY d, |1 H), 7 13- 7 20 (m 2H) 5.55

bs, IH), 4.37 (d, 2H), 4.27 d, 2H),
345‘587/%54b(MﬁH( 3 3.HZ18 (t, 2I(-I), 3.H)29 (s, 2H), ;?43
(t, 2H), 2.03 (s 3H), 1.44 (s, 9H) (xxix) tert-Butyl
(5-{[({ 1-1(2,2-difluoro-2-pyridin-2-ylethyl)anm noj-4-

o A b g o

frﬁﬂ@l%xgﬂ%ﬁﬁi—?&r&yﬁ? 7}i}gl7dd%-|ﬂ£ZI)ZC@I]éﬁlmd;'Theth%gﬁﬁG-

énmthg?m aidin-2- yl&ga,rbmt}: (t, | H) 4.34 (d, 2H),

12 e B R
ef%?xo'_l)/ e @hg%{i&?m?%%\gﬁga{rﬁg c&/&?ﬁlﬁhﬁ ﬁl_z g’k—fF:MeOH (L:1).

' NMR (500 MHz, CDCl3) & 1.52 (s, 9H), 2.05 (s, 3H), 2.34 (s, 3H), 2.38

(t, 2H), 2.45 (s, 3H), 3.25 (s, 2H), 3.42 (t, 2H), 3.90 (s, 2H), 4.00 (s, 3H),

4.34 (d, 2H), 5.71 (br s, 1H), 6.84 (dd, 1H), 6.98 (br s, 1H), 7.06 (s, 1H),

7.46 (dd, 1H), 7.60 (s, 1H), 8.11 (dd, 1H)

MS m/z 539 (M+H)"

(xxvii) 2-[4-Chloro-2-({[(1-{[(2-methoxypyridin-3-y])methylJamino}-4-
methyl-2-oxo-1,2,5,6-tetrahydropyridin-3-yl)acetyl]amino } methyl)-
phenoxy]-N-ethylacetamide

'H NMR (500 MHz, CD;0D) & 1.24 (t, 3H), 2.02 (s, 3H), 3.23 (s, 2H),
3.38-3.48 (m, 4H) 3.92 (d, 2H), 4.01 (s, 3H), 4.37(d, 2H), 4.46 (s, 2H), 5.82
(br s, 1H), 6.75 (d, 1H), 6.80 (dd, 1H), 7.19-7.26 (m, 3H), 7.45 (dd, 1H),
7.73 (br s, 1H), 8.10 (dd, 1H)

MS m/z 532 (M+H)"
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yl ) met hyl ] am no} - 4- net hyl - 2- oxo-1, 2, 5, 6-t et rahydropyri
di n-3-yl )acetam de 1H NVR (500 WMHz, CD3CD) d 9.54 (s,

wOBe5/0880260 (dd, IH), 7.60-7.65 (m 2H), 7.48 (#@CTKSE)004/001878

7.53 (dd, IH), 6.84 (dd, IH), 4.16 (s, 2H), 3.93-3.99
(m 5H), 3.48 (t, 2H), 3.22 (s, 2H), 2.46 (t, 2H),
1.91 (s, - 3H M5 miz 499 (MtHZ (xxxi)

I V-[5-Chloro-2- (I Htetrazol -1-yl)benzyl]-2-{I-[(2, 2-di

L4481 P retr-Butyl (4-chloro-2-{[({1- 22dﬂ -2-pyridin-2-vylet
|toyr| oll?n 2- yu}ét C é’?ﬁ noi[(il |[n9 ] %orgxoppln ' 6yehlyr ah

ylﬂnmqn]ymmeﬁlyBQy(b&o-lﬁgiﬁamrdhyderw&d SQQ}Mﬂzyl)mo}; d
9.023 }—%867 , IH), 7.83 (dt, I'H 5 7.68 (d,
mathyl} bewzylarhamate7 38 7.45 (m 3H), 7.26 (d, IH)),

5%15%1 (subburts, Gl é%i "5 P 1) s, m,
7138, QL 16 ?y%leﬁgzsxyf@r s &j%&?ﬁ%? o Chbﬁ 9 234 ()

59, &,56 1EBL 4y ¢d, O@M?)' 4on-@- 2'}!1% 3.79 (m. 2H), 3.48 (1, 2H),

acet yl jam’'no] net hyl } phenyl Y- car barmat e

8 200 sMeHL), TB&I(t, Q)H)d21)34(k 8H), BH@I%S ZQIQ)L (s, 3H), 2.34
(t 2H) 2 79 (t 2H), 3.21 - 3.32 (m 4H), 3.37 (t,
391 (s, 2H), 4.37 (d, 2H), 5.00

3.79 (s,
éxxﬁ)s {egt—%ﬁsg?[ééfj &f fbdﬂglgor%} %gfn"'_?_ﬂ;%%,?)@g%hpy—b
Al oM 8 S Xt odidin 3 Wack G liRbfinémy 4.6-

anﬂétﬁylpy%uﬁn-@ yBtarBa@teopyri di n-3-yl }acetyl)am no] met h
I} enzyl)- carbamate 1H NVMR (500 MHz, CDO 3) d 1.44

NIQH& (SOZ) D/H{(CSCDB}}B) o 8. 63’6(d:(3f119-1225‘|)&3 (»B BH), (7566 Zlﬂ) 1H), 7.58

QBI?DIH)47§77 7&2 (ZIH) IHS 1)02 (@,r 1H), 6 BI; (&, 6].}8)1 5(59 (ﬂ, I'HH) 4.391(d,
S8, 285394, B, 504 (oH, 324 B2 oM 44 (m, 5H), 2.32

(s, 3H), 2.04 (s, 3H), 1.52 (s, 9H)

(xxx) N-[5-Chloro-2-(1H-tetrazol-1-yl)benzyl]-2-(1-{[(2-methoxypyridin-3-
yl)methyl]amino }-4-methyl-2-o0x0-1,2,5,6-tetrahydropyridin-3-yl)acetamide
'H NMR (500 MHz, CD;0D) & 9.54 (s, 1H), 8.00 (dd, 1H), 7.60-7.65 (m,
2H), 7.48 (d, 1H), 7.53 (dd, 1H), 6.84 (dd, 1H), 4.16 (s, 2H), 3.93-3.99 (m,
5H), 3.48 (t, 2H), 3.22 (s, 2H), 2.46 (t, 2H), 1.91 (s, 3H)

MS m/z 499 (M+H)"

(xxxi) N-[5-Chloro-2-(1H-tetrazol-1-yl)benzyl]-2-{1-[(2,2-difluoro-2-
pyridin-2-ylethyl)amino]-4-methyl-2-oxo0-1,2,5,6-tetrahydropyridin-3-yl} -
acetamide

'H NMR (500 MHz, CDCl;) & 9.02 (s, 1H), 8.67 (d, 1H), 7.83 (dt, 1H), 7.68
(d, 1H), 7.50 (d, 1H), 7.38-7.45 (m, 3H), 7.26 (d, 1H), 5.58 (t, 1H), 4.16 (d,
2H), 3.71-3.82 (m, 2H), 3.49 (t, 2H), 3.25 (s, 2H), 2.45 (t, 2H), 2.00 (s, 3H)
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7.42 (br s, IH M5 mz 557.22 (MHH)+ (xxxiv) 2-(1-{
[ (6-Chl oro-
wa 2805m8srzedi oxol - 5-yl ) met hyl ] am no} - 4- et hyl - 2PCT/SE2004/001878
oxo-1, 2,5, 6-tetrahydropyridin-3-yl)-iV-{5-chloro-2-[2-
(et hyI am no) - 2- oxoet hoxy] b%nzyl}acet am de 1H NWR (500
MHz, CDA 3) d 1.24 (t, 2.02 (s, 3H), 2.38 (t,
2H), 3.27 (s, 2H), 3.37 - 3 45 (m 4H), 3.96 (s, 2H),
Mgw/zgqg@}ﬁ}ﬂ)h 46 (s, 2H), 5.98 (s, 2H), 6.74 (d,
IH), 6.83 ( I H), 684(3 IH, 7.18 (s, IH, 7.21
(d, IH, 728(brs 7.74 (br s, IH M5 nfz

(Rt frebagi” V’grq%Zné[eﬁt téoqn%él B8Ry Fikdaor 4
et P LT opy PRI By i s o e NamingImetliphenl-
@lwlﬁa&ﬁ \WR (500 Mi, CDO3) d 1.44 (s, ob), 2,03

543 (t, 2H), 3.31 (s, 2H), 3.45 (t, 2H),

1111 RBR 50@@41{24(230139!5 RH) (s 4913)5 2.01 (2BH), 52 B0 (1, BH)s 2.79
I H), 593(3, 2H, 6.79 (s, IH, 6.87 (s, IH, 7.1 1

((2H),18.21-3.33 (1 4H)L—|)3 377(t25H(),d3 79H{)3 3H),3£9(1k(s, 2H),14487 (d,

MS mz 605.47 (Mt ( XXXV

TH), S0l 2- 1(1{11 @.8 [(ql,slldhlﬁa b(d% %Hau Fré{?r(git 1)y T3¢ (82 8H),

742%Kt)|lf§)h;13]9a(lbfﬁo H)L nmet hyl - 2- oxo-1, 2, 5, 6-t etrahydr opy

thyl)b I bamate 1H

SRR ERIL ) o 1ot byl benzy ! car bart

2.25 (s, 3H), 2.40 (t, 2H), 2.97 (s, 2H), 333(s

2H), 3.41 (t, 2H), 3.74 (s, 3H), 3.80 (d, 2H), 38

(@Xﬂ@%rt—]}u@d(lﬂchmro@ {BH5[ (3 Imei‘h()b}’bergyl)an@mo]sélmethyl-

(-sxp{l[,z,|5,q-fe(t15ﬁwﬁr<ammdl§1§:m}ﬁ»ﬁ%{@@mmﬂmﬁwgﬁmﬂ)y| ) -
net hyl ] am no} - 4- net hyl - 2- oxo-1, 2, 5, 6-tetrahydropyridin
@‘%/‘ﬁ“]&cet yl]-

'H NMR (500 MHz, CDCls) & 1.44 (s, 9H), 2.02 (s, 3H), 2.36 (t, 2H), 3.32
(s, 2H), 3.38 (t, 2H), 3.80 (s, 3H), 3.94 (s, 2H), 4.27 (d, 2H), 4.37 (d, 2H),
5.00 (br s, 1H), 6.81 (d, 1H), 6.91 (d, 2H), 7.14 (s, 1H), 7.17-7.25 (m, 4H),
7.42 (brs, 1H)

MS m/z 557.22 (M+H)"

(xxxiv) 2~(1-{[(6-Chloro-1,3-benzodioxol-5-yl)methyl]Jamino} -4-methyl-2-
oxo-1,2,5,6-tetrahydropyridin-3-y1)-N-{5-chloro-2-[2-(ethylamino)-2-oxo-
ethoxy]benzyl}acetamide

'H NMR (500 MHz, CDCl3) 8 1.24 (t, 3H), 2.02 (s, 3H), 2.38 (t, 2H), 3.27
(s, 2H), 3.37-3.45 (m, 4H), 3.96 (s, 2H), 4.40 (d, 2H), 4.46 (s, 2H), 5.98 (s,
2H), 6.74 (d, 1H), 6.83 (s, 1H), 6.84 (s, 1H), 7.18 (s, 1H), 7.21 (d, 1H), 7.28
(br's, 1H), 7.74 (br s, 1H)

MS m/z 577.06 (M+H)"
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am no} net hyl ) - 4, 6-di net hyl pyri di n-2-yl ] carbamate 1H
NVR (500 MHz, CDCI3) d 1.52 (s, 9H), 1.53 (s, 6H),

wa206/068326 3H), 2.25 (s, 3H), 2.45 (t, 2H), 3. 2PC{SE2004/001878

2H), 3.37 (t, 2H)), 373 (d 2H), 3.77 (s, 3H), 4.35
(d, 2H), 7.1210 (br. s, g59(br s, IH, 7.63 (br.
s, IH (xxxviii) 2-[4- Chlol 42 ({ [(2-{[(5-chl oro-

1, 3-di met hyl - | #-pyrazol -4-yl)

(RRXVWeleBUR® }[4%'1@@@4({ R1{¢6- bh]Z)r&- 163-benzadtipriolbS-yl)-
ryridin-3-yl)acet

racthy pmen dy-Ay ey gazy@xqc\lz,%ﬁmileér@by@ﬁﬁparéld1m3Nl\lfbaqegdﬂr
agxnpp}zgl_[)gw?f%henzzﬂfzgrb%t (s gH)O? ésszsgb 452(r2n2 Elil)
Tt ofich Tt s 7 58 €, 247 ¢ 2ot

y - <2
%{%}l{‘(%“iﬁé?ig(oxo%mﬁ@% 3} 4038 nmjgi’doo(rms 1H),
593 m@]m) 2.79 6s,t 16Ty, &g T(QPM), dvi nt 8, yﬂH)adetsjl(d alilyc].281(d,
hyl } benzyl) carbamate M5 nfz 528 (MtH) + (xI) r

YHBt7y36 (br s, 1H)
Wi iz 605 47 it
amno] -1, 2,5, 6-tetrahydropyridin-3-yl }acetyl)am no] net
hyl }pyridin-2-yl)- carbamate MS m'z 509 (MtH) + (xIi)
@&bg%kﬁz@ -ehioré-ad({r[ﬁ-twdszémarday ragghethy | Hopyaybl
g@nﬁ:ﬂ@ylﬁ&hﬁﬁi}y@mahyl Ql+dx031,QLS,éJM{ahydropyndm- -yDacetyl]-
chloro-2-(li T-tetrazol- 1- yl)benzyl]acetan de The

mnpdnmhym@ngwl]mb@maw prep- HPLC. 1H NMR (500 MHz,

S Todi ety v 1 28 o3 s, 2.40
é,::gH) b3 (&,d%%?%f( i VIR %ﬁ% 2748 7615% 88'(d, 28D,

438 (d, 2H), 7.14-7.29 (m, 3H), 7.37 (br. s, 1H), 8.02 (br. s, 1F)

{4- et hyl - 2- oxo-1-[ (pyridi n-3-yl nmet

(xxxvii) tert-Butyl [5-({[(1-{[(5-chloro-1,3-dimethyl-1H-pyrazol-4-yl)-
methyl]amino}-4-methyl-2-o0xo-1,2,5,6-tetrahydropyridin-3-yl)acetyl]-
amino ymethyl)-4,6-dimethylpyridin-2-yl}carbamate

'H NMR (500 MHz, CDCl;) 8 1.52 (s, 9H), 1.53 (s, 6H), 2.05 (s, 3H), 2.25
(s, 3H), 2.45 (t, 2H), 3.27 (s, 2H), 3.37 (t, ZHj, 3.73 (d, 2H), 3.77 (s, 3H),
4.35 (d, 2H), 7.10 (br. s, 1H), 7.59 (br. s, 1H), 7.63 (br. s, 1H)

(xxxviii) 2-[4-Chloro-2-({[(1-{[(5-chloro-1,3-dimethyl-1H-pyrazol-4-yl)-
methyl]amino}-4-methyl-2-o0x0-1,2,5,6-tetrahydropyridin-3-yl)acetyl]-
amino }methyl)phenoxy]-N-ethylacetamide

'H NMR (500 MHz, CDCl3) & 1.22 (t, 3H), 2.00 (s, 3H), 2.22 (s, 3H), 2.34
(t, 2H), 3.25 (s, 2H), 3.32-3.45 (m, 4H), 3.74 (s, SH), 4.40 (d, 2H), 4.43 (s,
2H), 5.26 (br s, 1H), 6.72 (d, 1H), 7.16-7.28 (m, 2H), 7.74 (br s, 1H)
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MS mz 519 (MrH) + (xIii)
2-(1-{[(5-Chloro-1, 3-di net hyl -17

wonpysaagi2e 4- yl ) met hyl ] ami no} - 4- net hyl - 2- 0xo- PCT/SE2004/001878

1,2,5, 6-tetrahy

dropyrldln 3-yl)-JV-[5-fluo ro 2- (hydr oxynet hyl )

benzyl ] acet am de 1H N (5005 Mz, cDd 3) d 2.02 (s,

3H), 2.25 (s, 3H), 2. (t 2H), 3.28 (s, 2H), 3.41

Mgng)gl)553(2 ;H()br S, 3.75 (s, 3H), 3.80 (s, 2H),

H), 4. 66 (s 2H) 5.38 (br. s, IH),

691701(m2|—|) 731 36(m||—|) 7.39- 7.45 (m
M5 nlz 465 E

(zmx) {éf’(ffBlGMl @r@hhorgdd Mé%m@thy -P=g3pr bed Gryridling 3y kisaethy -

am n

FEPRI 53 Sristbydropyridin Pary ardshrrinamehy bRy o

C%H%gg hydr oxynet hyl ) benzyl]acetanm de 1H NVR (500
Wa3) d 2.02 (s, 3H), 2.25 (s, 3H), 2.39 (t,

1%@);11/2%2%(M$H)2|‘|) 3.41 (t, 2H), 3.75 (s, 3H), 3.81

41°(d, 2H), 4.66 (s, 2H), 7.21-7.25 (m
2H), 7.29-7.33 (m IH), 7.37-7.43 (m IH M/ 481

(%Wa?;%ﬁ%ﬁ - meddeA-oxe gk Purinin3 yimetg -
A 304 1L 5 et ramyFidinA- 40 grsryDamins ans v puridin 2ok
V- et hyl acetam de 1H NMR (500 MHz, CDA 3) d 1.25
d(mé&%»% 2.01 (s, 3H), 2.33 (t, 2H), 3.27 (s, 2H) 3.34
Mlsmmw@vmﬂ)tp 2H)5 3.94 (s, 2H), 4.44 (d, 2H5

4.47 (s, 2H), 6.76 (d, IH) 5714725(m 3H),
7.26-7.33 (m 2H)5 7.66-7.72 (m IH), 7.75 (br. s, IH

&0 R S f BTy B RME I S1fnfethd jamino) -4-

Xjflﬁt\ﬁyi ag%é/ é]2;7 3 t%ﬁgﬁ%&n#axﬁ]dﬁr? Q/l}N—[S -chloro-2-(1H-tetrazol-1-
y?;&%@l Bhéahiddeopyri di n- 3-yl }acet ani de 1H NVR (500 MHz5
§§' d 2.00 (s, 3H), 2.39 (t, 2H), 3.28 (s, 2H),

Bhet€ompound was purified by prep-HPLC.

'H NMR (500 MHz, CDCl;) 8 2.01 (s, 3H), 2.27 (s, 3H), 2.42 (t, 2H), 3.29
(s, 2H), 3.44 (t, 2H), 3.76 (s, 3H), 3.85 (s, 2H), 4.16 (d, 2H), 5.36 (br. s,
1H), 7.26-7.30 (m, 2H), 7.41-7.46 (m, 1H), 7.48-7.54 (m, 2H)

MS m/z 519 (M+H)"

(xlii) 2-(1-{[(5-Chloro-1,3-dimethyl-1 H-pyrazol-4-yl)methyl]amino}-4-
methyl-2-0x0-1,2,5,6-tetrahydropyridin-3-yl)-N-[ 5-fluoro-2-(hydroxy-
methyl)benzyl]acetamide

'H NMR (500 MHz, CDCls) & 2.02 (s, 3H), 2.25 (s, 3H), 2.38 (t, 2H), 3.28
(s, 2H), 3.41 (t,2H), 3.71 (br. s, 1H), 3.75 (s, 3H), 3.80 (s, 2H), 4.43 (d, 2H),
4.66 (s, 2H), 5.38 (br. s, 1H), 6.91-7.01 (m, 2H), 7.31-7.36 (m, 1H), 7.39-
7.45 (m, 1H)

MS m/z 465 (MAH)"
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(t, 2H), 4.05 (s, 2H), 4.17 (d, 2H), 5.57 (br. s, IH)

57.26-7.31 (m 2H)5 7.37- 7.43 (m 2H), 7.43-347 (m
wOR0sH38R261-7.54 (m IH), 7.73-7.79 (m |IH) 5 8CHEEHNH601878

(mb IH) 5 8.62 (br. s, IH M mz 467 (MtH) + (xIvi)

2-[1-(Benzyl am no) - 4- net hyl - 2- oxo-1, 2

55, 6-t et rahydropyri di n- 3-y|1

L~- (5-chl or o- 2- net hyl benzyl ) acet am de The specific

(Siﬁh?Q oma@[(m@m@m ldAgettest H- py?xfizbh4%t1}metﬂl'}’l]aﬁﬁdo}-he

am de coupling was perforimed as in step (li), Method
IBethMI-IkB(((-SQJSMEtrahmwyrldlm:’ag}d)-@\é[S-s oro2-Grydrexy-

'_?h' 2.38 it, 2H), 3.38 (s, 2H), 3.39 (t, 2H), 3.98
rpethybipnzyllacetamider ) | 4.87 (s, 2H), 7.13-7.41 (m 8H)

m&%@m@ﬁ%ﬁ@%é 2 P?ﬁ% ?ﬁ?g ?'% ﬁ#ﬁ 249%; 2m), 3.28
GroZFh T332t Y5805 361 T 501 291 10} of), 4.6 (s, 28D,
AR Soop T LB TON 8 8001032 e o
B9 m/24Z6(NH)3H) , 2.39 (t, 2H), 3.35 (s, 2H), 3.41

(t, 2H) 376(s 3H), 381(s 2H) 4.38 (d, 2H), 7.1
1-7.14 ,719721m 19721(ml

7.. :
@2 G%ék.fctre TRl nitliody -ﬁ&yr g fe Gy b

y?) e opy -3 Rlcetiamino) meth%”@%@@??% et

fetmirdel ) acet am de 1H NVR (500 MHz, CDCI 3) d 2.01 (s,

3H), 2.26 (s, 3H), 2.33 (t, 2H), 3.30 (s, 2H), 3.37

1 NMR) (508. N/H{zc,scDm) 8 3 253@;(31{)224;}1 (8, 3),(2133 Zt—I)ZH) 3.27

((stI-Eh313|4|;(I‘EI) 2H), 342 (_p 2H) 3 04 (s 2H) 44&”&1 2?9) 447 (s 2H),
6.76 (d, 1H), 7.14-7.25 (m, 3H), 7.26-7.33 (m, 2H), 7.66-7.72 (m, 1H), 7.75

(br. s, 1H), 8.53-8.58 (m, 2H)

MS m/z 500 (M+H)"

(xlv) N-[5-Chloro-2-(1H-tetrazol-1-yl)benzyl]-2-{4-methyl-2-oxo-1-
[(pyridin-3-ylmethyl)amino]-1,2,5,6-tetrahydropyridin-3-yl }acetamide

'H NMR (500 MHz, CDCl5) & 2.00 (s, 3H), 2.39 (t, 2H), 3.28 (s, 2H), 3.40
(t, 2H), 4.05 (s, 2H), 4.17 (d, 2H), 5.57 (br. s, 1H), 7.26-7.31 (m, 2H), 7.37~
7.43 (m, 2H), 7.43-.747 (m, 1H), 7.51-7.54 (m, 1H), 7.73-7.79 (m, 1H),
8.51-8.56 (m, 1H), 8.62 (br. s, 1H)

MS m/z 467 (M+H)"

(xlvi) 2-[1-(Benzylamino)-4-methyl-2-oxo-1,2,5,6-tetrahydropyridin-3-yl]-
N-(5-chloro-2-methylbenzyl)acetamide
The specific ester was hydrolysed as described in step (i) and the amide

coupling was performed as in step (ii), Method B.
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M5 mlz 450(MrH) + (xlix) tert-Butyl
[4-chloro-2-({[(l-{[(5-chloro-2-thienyl)nethyl]am no}-
WA -2005/058826 PCT/SE2004/001878

nmet hyl - 2- oxo-1, 2,5, 6-tetrahydropyridin-3-yl)acetyl]am
no} net hyl ) benzyl ]- carbamate M5 mz 567 (MtH) +(1) r

- Buty| ].17

[2-({[(I-{[(5-chl oro-2-thienyl)nethyl]am no}-4-nethyl -

B v (500, 1016z t@bg@m)@rppar(g B, 3- 30 qsage;)yizbs (t 2H) 3.38

am no} met hyl ) - 4- met hyl benzyl' |- car banat e

((sL\/EI—]))+3B>9a(rthH),23 98| (8s2Ht ©184 Wi s2HItABR S, ZB‘I}, 7 13 7 41 (m,

corrpounds (i) to (ix) listed bel ow were prepared from
correspondi ng conpounds of Exanple 1 by Method A

E‘R@\@ﬁ’r () CRABRURGED, R b Dot R0 ar QBB g

¥o Meghod B bel ow. Method A Pal | adi um on carbon (10%
mass equiv.) and HO (cone, 2-3 drops) were added to

a solution of the specific benzyl oxycarbonyl -protected

conpound (0.03 mmol ; see Exaﬂgje 1 above) in nethano

(BvinL3-(17Hes- @ﬁwﬂkﬁe@inwéhylh fp)gémlt-léorl)u‘rmbyl]ammo} -4-
at nospheric pressur u 0
mcHut I oxarried 8 o O roRIR SR VB ot Qf@girhygroxy-
éie bﬁ%m shed with nethanol (3 x 5 nL) and the
enoved under reduced pressure. The
g |
Teshpie e Sebed 8 0.7 @ BHIVIISAUUIR) Of SPRENATRIS 35

rotecte ias “preci
%t hH), gqqt@t 2H),Y3 GBCtS S\HD@ BBQMM-IEUHM l(aamya 1Mt o dm,
hé specific am e(. 4 mol ; see Exanple aboveg
hHS, ﬂllgsbﬂile(thll’ﬂ) 7.19-7.21 (m, 1H) 7.21-7.25 (m, 1H), 7.34 (br s,
1H)

MS m/z 446 (M+H)"

(xlviii) N-(3-Chlorobenzyl)-2-(1-{[(5-chloro-1,3-dimethyl-1H-pyrazol-4-
yl)methyl]amino}-4-methyl-2-0x0-1,2,5,6-tetrahydropyridin-3-yl)acetamide
'H NMR (500 MHz, CDCls) § 2.01 (s, 3H), 2.26 (s, 3H), 2.33 (t, 2H), 3.30
(s, 2H), 3.37 (t, 2H), 3.78 (s, 3H), 3.83 (s, 2H), 4.21 (d, 2H), 6.86 (d, 1H),
7.08 (d, 1H), 7.12-7.16 (m, 1H), 7.94 (br s, 1H)

MS m/z 450(M-+H)"

(xlix) tert-Butyl [4-chloro-2-({[(1-{[(5-chloro-2-thienyl)methyl]amino}-4-
methyl-2-0x0-1,2,5,6-tetrahydropyridin-3-yl)acetyl]Jamino }methyl)benzyl]-
carbamate

MS m/z 567 (M+H)"
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ethyl acetate saturated with HOJ (2 nlL) and stirred at
roomtenperature for 2 hours. The solvent and excess
wofhoesgageent s were evaporated under reduced pregeuSE28md01878
to give the product. (i)
JV- (4- Car bam m doyl benzyl) - 2 (4 met hyl - 2- oxo- 1- phenyl m
et hanesul f onyl am no-
, 2,5, 6-tetrahydropyridin- 3 yI )acet am delH NMR (400

(M‘% Z‘-Bagﬂﬂ?? -q [(21’ {{QS(@ﬂor%EBﬁthlenﬁlgm(e!iTyi]aﬂﬁld)s} 4-&1@353/162—

(s
oo} 215 rtetrabydropyAbica -ylmwuamo&meﬂz@ seitibernzyll-
470.4 (MrH) + (ii) i V-(4-Carbam m doyl benzyl)-2-[1
Ca(rbafﬁéﬁehoxybenzenesul f onyl ani no) - 4-

th +2,5, 6-tetrahydropyridin-3-yl]acetam de
I{Zﬁﬂ%& Qgﬁﬁqz CD30D) d 1.96 (s, 3H), 2.59 (t, 2H,
3.22 (s, 2H), 3.68 (t, 2H), 3.82 (s, 3H), 4.40 (s,
2H) 7.12 (dd, IH), 7.36-7.48 (m 5H), 7.76 (d, 2H),
atfplet s, 2H), 9.23 (br s, 2H) M5 miz 484.0 (M+H)+

n‘,wiuie'@a athenisn; sirtdy | thenesmponngs: (Betny(ix) JisebrhelawcHere

sul f

prepaied om0 Poresaapding sPmRoHnds of Exagals; by Metipd A
l§é18\91 W g%@hd?%%%&%vﬁ@te%%l%@% %‘f&paﬁﬁl ?x%m the

Jorﬁ%gﬁﬁduﬂ?‘@omﬁmﬁﬂiﬂof@(a{rﬁ@le|1H)y Moth8d Bdbelbtd., 7. 72

d. IH, 8 14 (d, 1H, 8.26 (d, IH),
874(brs 2H) 8.82 (d, IH, 9.23 (br s, 2H M nlz
506. 4 (MH) + (i V)
gt rbami mi doyl benzyl ) 2 [ 1- (2, 5- di met hyl benzenesu

BalSRgug oEe r&ﬁg}éﬁ@%’“ﬂ et S0 0 HE ooty Rdeepshvere
At ZEufon g thelsbssitid %ﬁ%@g%&??:méﬁ@%?%%wm
(0s03 Zhol; 7sed0EX&npleH] ,abdv@P i dnethédlol (3 mL). The suspension
was hydrogenated under atmospheric pressure at room temperature for
90 minutes. The suspension was filtered through Celite®, washed with
methanol (3 x 5 mL) and the solvent was removed under reduced pressure.
The residue was dissolved in a minimum volume of methanol and the

deprotected product was precipitated from ethyl acetate. Yields were nearly

quantitative.

Method B

The specific amide (0.04 mmol; see Example 1 above) was dissolved in
ethyl acetate saturated with HCI (2 mL) and stirred at room temperature for
2 hours. The solvent and excess of reagents were evaporated under reduced

pressure and to give the product.

(i) N-(4-Carbamimidoylbenzyl)-2-(4-methyl-2-oxo-1-phenylmethane-
sulfonylamino-1,2,5,6-tetrahydropyridin-3-yl)acetamide
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7.48 (d, 2H), 7.76 (m 3H), 8.75 (br s, 2H), 9.24 (br
s, 2H M5S nmz 484.5 (MtH) + (V)
wOYe(shs5€as bam m doyl benzyl )-2-[1-(2, 5-di chl or oBen3EL®IN01878
| fonylamri o) -
4- et hyl - 2-oxo-1, 2,5, 6-tetrahydropyridi n-3-yl]acetamd
elH NMR (400 MHz, cp3oD) dli%94 (s, 3H), 2.59 (t, 2H),
3.23 (s, 2H), 3.72 (t, 2H), 4.40 (s, 2H), 7.48 (d,
IZHNMVR: 2HD.0D8% 196 GHH).7238 (b8t, LH), 3867(%, 2H),
(br s, g@bo,(ﬁg_.lﬂ (E)r 2 2H) @I\/S n’)z 524((5{ (I\/ED)9+ (v<|é5 )

3.58 (¥r Caibari28 @GogHehdy (3, 2H), |1 7.0@ 1B imﬁmy SE)n#@idy(dp 8Hl),
zenesul f onyl am no) -
BS&EARH) 2- oxo- 1, 2,5, 6-t et rahydropyri di n-3-yl ] acetami d

1H N , CD3OD) d 1.91 (s, 3H), 2.36 (s,
@ﬁ)’ﬁ/zz‘{\@l‘&@& . 3.22 %s, 2H) , (3.869 (H)s 2H) , ELSOl
(s, 3H), 4.38 (s, 2H), 6.79 (d, 2H), 6.99 (s, IH),
7.46 (d, 2H), 7.65 (d, |H), 7.77 (d, 2H), 8.78 (br s,

HTIN- -2 2-(3Qfeth i1fonylamino)-4-
R (iRl T St ot )
raeihylH2f axoHl dhd seefetrahy dropyridin-3-yljacetamide
4- et hyl - 2-oxo0-1, 2,5, 6-tetrahydropyridi n-3-yl]acetamd
g3 MKMOOWW@ Qﬁ?))aéxb)%(a%@@, '\é5,9 @,L@H),ZSY-%% ($:12H), 3.68

Iy 588 & 3¢ oy 380 Pty Fabigadib sz @
ﬁﬁ’%&@%%&ﬂ;%g(@#%@r s, 2H), 9.25 (br s, 2H) M

¢ A L2g anirrffoy | benzyl ) - 2-[1 - (4-chl or o- 2- f 1 uor obenz
enesul f onyl'am no) -
4- et hyl - 2-oxo-1, 2,5, 6-tetrahydropyridi n-3-yl]acetam d
e 1H NMR (400 NHz, CD3QD) d 1.94 (s, 3H), 2.60 (
(B - 3- O ortpeningidpy Ibgrze)-0s|4-miafhy L -Guantibialopg-1-slopyl-
d, , 7..34 | 7.48.(d, 7. 77 (d, 2H),
a(fmélfﬁ'géozlw’v?%Fet@mf%r%ffﬁégz @%@rﬁﬁie( br s, 2H M5
17 xRS 480WH TD,0D) & 1.90 (s, 3H), 2.47 (s, 2H), 3.09 (s, 2H), 3.50
‘(s, 2H), 4.33 (s, 2H), 7.41 (d, 2H), 7.55 (d, 1H), 7.54-7.63 (m, 1H), 7.68 (d,
1H), 7.72 (d, 2H), 7.97 (d, 1H), 8.14 (d, 1H), 8.26 (d, 1H), 8.74 (br s, 2H),
8.82 (d, 1H), 9.23 (br s, 2H)

MS m/z 506.4 (M+H)"

(iv) N-(4-Carbamimidoylbenzyl)-2-[1-(2,5-dimethylbenzenesulfonyl-
amino)-4-methyl-2-o0xo0-1,2,5,6-tetrahydropyridin-3-yl]acetamide

'"H NMR (400 MHz, CD;0D) & 1.93 (s, 3H), 2.32 (s, 3H), 2.50 (t, 2H), 2.69
(s, 3H), 3.21 (s, 2H), 3.58 (t, 2H), 4.39 (s, 2H), 7.20 (d, 1H), 7.29 (d, 1H),
7.48 (d, 2H), 7.76 (m, 3H), 8.75 (br s, 2H), 9.24 (br s, 2H)

MS m/z 484.5 (M+H)"

(v) N-(4-Carbamimidoylbenzyl)-2-[1-(2,5-dichlorobenzenesulfonylamino)-
4-methyl-2-0x0-1,2,5,6-tetrahydropyridin-3-ylJacetamide
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(i)

2- (I - Benzenesul f onyl am no- 4- net hyl - 2- oxo-1,2,5,6-tetra
woyrsessazs di n- PCT/SE2004/001878

3-yl)-JV-(4-carbam m doyl benzyl ) acet am delH NVR (400

MHz, CD30OD) d 1.95 (s, 3H), 2.59 (s, 2H), 3.19 (s,

2H), 3.68 (t, 2H), 4.39 (s,leH), 7.46-7.50 (m 4H),

756758(m IH, 7.76 (d, 2H), 7.90 (d, 2H), 8.76

(4bd MP{z2é:11 DS 144 sN§H)1 2.5956, 2, 429 ¢, 0H), 3.72

7V— 2- (Am nomet h - 5- chloro enz I]-2-{I- (benzylsuffo
(ﬂ)QI—)I}im HOXs, 42H)IE’,I h&l(d,ZZH)gd? 55 (s, 2H) 7.77 (d, 2H), 7.97 (s, 1H),
1, 6-t etrahydropyri di n-3-yl }acet am de hydrochl ori de
STH’é(bmé’H)oﬁ ﬁ@@réﬂhas stirred for 5 hours. 1H NWR

d 1 96 3H), 2.58 (t, 2H), 3.36
1\(13'"@%32413@ , 4(32 (?? 2H) 4.(3 1 (H)s 2H)
4.40 (s, 2H), 7.24 (dd, IH), 7.32-7.43 (m 6H), 7.46
(d, TH MS mz 491.1 (MrH) + (xi)

(%)[N—Q&‘@M&ﬁnﬁrrﬁ@éﬂbé@%ﬂ) dim=@=mettitatyhy rhetBylbenzene-

[ (benzyl sul f ony

samﬂonylaﬂmmﬁl{%nﬂet}gkl@eoxb 1225, %tdmﬁlydfqpyrrmbly-ﬂl-yﬂl]m@amiqea
cet am de hydrochl oride The reaction m xture

§1 NMBJ(400:MBIzh 6I:OD 1 81 LINR(s¢ B0, Radp, SCIEEH). 5b| (& 24%),3.22

(52 280 16936 21 59T 6 385838 (o2, 6 Jpy(d. 8F0.89 s, 1D,
i”lig (28763 Q}l’ﬁgﬁiﬁﬁ({ )glf-ﬁ) & 7300 285D 9.28 (B, A1)
%Ig[%gz%QO%ﬁet hyl pyri di n-3-yl) et hyl ] - 2- { 4- met hyl -

napht hyl sul fonyl') ami no] - 2- oxo-1, 2, 5, 6-tetrahydropyri di
Aéiacet am de héwrochl or i de 1H NVR (500 MHz, CD30OD)
(crns (4-Carbamymidey, n@m) -H- *@higoc@rmqthylbeezw (d,

@%y{ftml K‘)4-me hrg)l '5?46 1,2 g% éegfahy'c_lgdpyndl n-3 yl]ace"fgmlde
'H NMR (400 MHz, CD;0D) & 1.95 (s, 3H), 2.59 (t, 2H), 2.68 (s, 3H), 3.22
(s, 2H), 3.72 (t, 2H), 4.39 (s, 2H), 7.22 (d, 2H), 7.32-7.41 (m, 2H), 7.48 (4,
2H), 7.78 (d, 2H), 8.78 (br s, 2H), 9.25 (br s, 2H)

MS m/z 504.2 (M+H)"

(viii) N-(4-Carbamimidoylbenzyl)-2-[ 1-(4-chloro-2-fluorobenzenesulfonyl-
amino)-4-methyl-2-oxo-1,2,5,6-tetrahydropyridin-3-ylJacetamide

'"H NMR (400 MHz, CD;0D) & 1.94 (s, 3H), 2.60 (s, 2H), 3.20 (s, 2H), 3.74
(s, 2H), 4.39 (s, 2H), 7.27 (d, 1H), 7.34 (d, 1H), 7.48 (d, 2H), 7.77 (d, 2H),
7.81-7.83 (m 1H), 8.76 (br s, 2H), 9.24 (br s, 2H)

MS m/z 508.2 (M+H)"

(ix) 2-(1-Benzenesulfonylamino-4-methyl-2-oxo-1,2,5,6-tetrahydropyridin-
3-y1)-N-(4-carbamimidoylbenzyl)acetamide
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30

3.05 (s, 2H), 2.38-2.52 (m 5H), 1.90 (s, 3H Ms Mz
494 (MrH) +(xiii) iV-[2-(Am nonet hyl)benzyl]-2-{4-

woizetsiogss2b - [ (| - napht hyl sul f onyl ) - am no] - 2- 0XoPCT/SE2004/001878

52,5, 6-tetrahydropyridin-3-yl }acet am de hydrochl ori de
1H NVR (500 MHz, CD30D) 88% IH), 8.28 (d, IH),
8.19 (d, IH, 8.01 (d, IH, 12371 (t, IH, 7.65 (t,
IH, 7.58 (t, IH), 7.30-7.45 (m 4H), 4.31 (s, 2H),

, : 5 (3-38D, 059 @RHRH)2340 (612H), 3.68
A o vy 40 (12D
itv2ED; ¢4 (oY1 46-5: iﬂh(mr éBONZy6H7 38{ @ nithyT.78- @y GH),
| - 5(pher|ylsulfo y
1.99 (4, BHpe} Féi@ﬁ%c?ﬁ%} |9d241(b3 Sy?ﬁécet am de hydrochl ori de

T i.0 ure was stirred for 6 hours. 1H NWR
Jb’gf) /Zr@é‘?“é%‘giftd 1.91 (s, 3H), 2.56 (t, 2H), 3.13
(s, 2H), 3.63 (t, 2H), 4.20 (s, 2H), 4.31 (s, 2H),

7.34-7.43 (m 3H), 7.50 (t, 2H), 7.60 (t. IH, 7.90
@ NQZ‘D(A!&@n@ShZetHﬂ? ehioFBdhzy (] >X04) 1-[ (benzylsulfonyl)amino]-4-

[ Am no(i m no) net hyl] am no}
mej/})}dthy’k@ ~122.5 46-tattalnydrspywidin-31yl } acetamide hydrochloride
phenyl suI fonyl ) am no] 6-t etrahydropyridi n-3-yl
%é@é@ o At ﬁiﬁr%feﬂ'ﬁegi"gﬁct ion mixture was

W@@\fﬁ&?@ @?3%‘3)5' ngé ((E%)M%i %&P@ﬁ?) 323,9 s 2k 3.66
G e 2235 g 4 P 20D, 32 o800 7 08 R, Kb, 1.0 .

gﬂb(ﬁz;g‘r(rung{y nmet hyl pyri di n- 3-yl ) net hyI ]-2-{4-nethyl -
- 0X0-
MSh@‘kadl(Mﬁbﬂ)J) amino] -1, 2, 5, 6-t et rahydropyri di n- 3-yl

- }acetani de hydrochl ori de The reaction m xture was

stirred overnight.1H NWVR (500 MHz 5 CD30D) d 1.92 (s,

& M8 A%l S 2- 2 15y edint -y A& S P-[(benzylsutfonyl)-
amino]-4-methyl-2-o0x0-1,2,5,6-tetrahydropyridin-3-yl }acetamide
hydrochloride

The reaction mixture was stirred for 8 hours.

TH NMR (500 MHz, CD;0D) § 1.97 (s, 3H), 2.47 (s, 3H), 2.58 (t, 2H), 3.35
(s, 2H), 3.68 (t, 2H), 4.23 (s, 2H), 4.32 (s, 2H), 6.74 (d, 1H), 7.32-7.37 (m,
3H), 7.38-7.43 (m, 2H), 7.84 (d, 1H)

MS m/z 458.1 (M+H)"

(xii) N-[(6-Amino-2-methylpyridin-3-yl)methyl]-2-{4-methyl-1-[(1-
naphthylsulfonyl)amino]-2-oxo-1,2,5,6-tetrahydropyridin-3-yl}acetamide
hydrochloride

'H NMR (500 MHz, CD;0D) § 8.81 (d, 1H), 8.26 (d, 1H), 8.18 (d, 1H),
8.00 (d, 1H), 7.55-7.77 (m, 4H), 6.80 (d, 1H), 4.13 (s, 2H), 3.43 (t, 2H),
3.05 (s, 2H), 2.38-2.52 (m, 5H), 1.90 (s, 3H)

MS m/z 494 (M+H)"
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(s, 2H) 5 3.62 (t, 2H) 5 4.15 (s, 2H) 56.79 (d, IH 5
7.50 (t, 2H) 5 7.59 (t51H 5 7.73 (d, IH 5 7.88 (d,
wabhosnsssnh z 444. 07 (MHH) + (xvii) N[2-({ PCT/SE2004/001878

[ Ami no(i mi no) met hyl] am no
}oxy)ethyl]-2-{4-nethyl-2-q
2- phenyl et hyl ) am no] -1, 2 1
5556-t et rahydr opyri di n-3-yl }acet am de hydrochl oride 1H
%Mﬁ Sﬂgbeﬂzﬂ%-QO{ 4-snetByd) 1-4( ].Z-nﬁlﬁhthylsumdhyb

05 534 5 3.51 (t, 5 3.60 (t,
@rnog- 2303c1— 1(,2 5, @teyrabygrcgwr(dm%zyb} agetamzde ydmchlgridsH)

BTN R Sz EIALOY b1 883 YD SR (6 8.4y LD,
%@??(& Ve a7 b it -3 G bl i TR Ar30eR S, ety 31
SED PSR (QH%%%S% 2241 & 20 E8gdsh A

R4S % OBV 2H) 5 4.28 (s, 2H) 5 6.85 (d, IH) 5
725737(m 5H)5788(d IH M5 niz 408 (MH) +

39 - U

(xi x) _
G B A oMY T)5-¢ 10?585&'&'1]251§4lr%éhlj1&9825%'-ﬁp"h2r?§1-
ﬂ?&f@iﬁﬂgpghi%@%ﬂ&ﬁf‘?@'ﬁ%ﬁ%}%ﬁé}} AN droptprige
'gﬂé’fédftﬂ)g'n?mal&%& Mitte PrdfrBBAUrsd 1. 94 (s, 3H) 5

H, 3.37 (s, 2H 5 3.55-3.64 (m 2H),

VIR 4191 (3 2% H), B (5 2H$B3-63
e e Pt B My o G i

(tARHN,04 201 (sp2 Het hﬁﬂ](saﬂﬂ),& 34-7.43 (m, 3H), 7.50 (t, 2H), 7.60 (t,
xy_Z/et h(){ ! 2- [1 (benzyl am no) - 4-
, 6-tetrahydropyridi n-3-yl]acetam de

DK R P} ‘Ef%m{)

(xv) N-[2-({[Amino(imino)methylJamino} oxy)ethyl]-2-{4-methyl-2-ox0-1-
[(phenylsulfonyl)amino]-1,2,5,6-tetrahydropyridin-3-yl}acetamide
hydrochloride ‘

The reaction mixture was stirred over night.

'H NMR (500 MHz, CD;0D) & 1.95 (s, 3H), 2.58 (t, 2H), 3.11 (s, 2H), 3.38
(t, 2H), 3.65 (t, 2H), 3.86 (t, 2H), 7.52 (t, 2H), 7.62 (t, 1H), 7.89 (d, 2H)

MS m/z 425.30 (M+H)"

(xvi) N-[(6-Amino-2-methylpyridin-3-yl)methyl]-2-{4-methyl-2-oxo0-1-
[(phenylsulfonyl)amino]-1,2,5,6-tetrahydropyridin-3-yl}acetamide
hydrochloride

The reaction mixture was stirred overnight.
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The reaction m xture was stirred for 24 hours. 1H NWMR
(400 MHz, CD3OD) d 1.98 (s, 3H), 2.64 (t, 2H), 3.36

wO020052658828. 49 (t, 2H), 3.66-3.73 (m 2H), 3. 95PCT/SERI6Y/N01878

4.46-4.50 (m 2H), 7.45-7.50 (m 3H), 7.51-7.56 (m
2H) M5 nfz 375 (MeH) + (xxi)

i V- [ (6- A no- 2- met hyl pyri dil&33-yl ) met hyl ] - 2-[ 1- (benzy!
am no) - 4- net hyl - 2- oxo-

141 RIVIRGSDe VIBYY AT 8119 B¢y B3 cgmmsde}m;mssmlzﬁ) 8el0

The reaction m xture was stirred for 96 hours. 1H NMR

(6,52191),'\/%2 (@DBHQ)MSJ(SQBHO% 79H)d., 12D53.3&(t, 2H), 7.59 (¢, 1H),
57-2. 65 3.34 (s, 3.61-3.73 (m 2H),
74732661(1511)27»-5 (dL 4.49 (m 2H) 6.83 (d, IH) 7.42-7.57

IH M5 mz 394(|\/H-|)+(XX||)
WT%?M%@&@%&/I - chl orobenzyl ] - 2-{4- net hyl - 2- oxo-
-[(2-
phenyl ethyl)am no] -1, 2,5, 6-tetrahydropyridin-3-yl }acet

(%Wh?’ &- [BLg{ [@ﬁhh@(irﬂﬁo}ﬂﬂeﬂ% annao} Méjz)gg}@ﬂi]iw -thethy@2-0ko-

B[@Apmnylaﬂm)ammf@] 12,5, éH)ﬁ;ra]zLy bp]{/gdlrlz%yl}ap(eiﬁéml(dgb

22-7.28 3H), 7. 28 7.35 3H) 7.39 (d,
hﬁrocl?lomﬂe(d Il(—l)m I\/SHE 441 I\/H-H)+ (Tm i |H) (

ﬁ@[&o@' ;}mﬁq Eidi6B) 8418y (&, ey, 3.8 Zt”EH*)‘yé b3%,Ymi Blao
& ST NS kndu RV s (@t 2oB(E-die) ANV AP

’tam er degr ot éctlo conpoun
g purlfled by prep- HPLC. 1H NMR (500 I\/Hz chAd 3) d
1.93 (s, 3H), 2.38 (s, 3H), 2.45 (t, 2H), 2.49 (s,
MS)m/zsmg(MgLH)iH) 3.48 (t, 2H), 3.96 (s, 2H), 3.98
(s, 3H, 4.28 (s, 2H), 6.55 (s, IH), 6.90 (dd, IH),
7.63 (dd, IH), 8.05 (dd, IH)

(xviii) N-[(6-Amino-2-methylpyridin-3-yl)methyl]-2-{4-methyl-2-oxo-1-
[(2-phenylethyl)amino]-1,2,5,6-tetrahydropyridin-3-yl}acetamide
hydrochloride

'H NMR (500 MHz, CD;0D) & 1.99 (t, 3H), 2.54 (s, 3H), 2.66 (t, 2H), 3.03
(t, 2H), 3.39 (s, 2H), 3.60 (t, 2H), 3.81 (t, 2H), 4.28 (s, 2H), 6.85 (d, 1H),
7.25-7.37 (m, 5H), 7.88 (d, 1H)

MS m/z 408 (M+H)"

(xix) N-[2-(Aminomethyl)-5-chlorobenzyl]-2-[1-(benzylamino)-4-methyl-2-
0x0-1,2,5,6-tetrahydropyridin-3-yllacetamide hydrochloride

The reaction mixture was stirred for 5 hours.

"H NMR (400 MHz, CD;0D) & 1.94 (s, 3H), 2.51-2.59 (m, 2H), 3.37 (s,
2H), 3.55-3.64 (m, 2H), 4.26 (s, 2H), 4.29-4.37 (m, 2H), 4.41 (s, 2H), 7.35-
7.52 (m, 8H)

MS m/z 427.1 (M+H)"
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WO 200583261 O-

M5 mlz 439 (MHH) + (xXiV)
LA-[ (6- Am no- 2, 4-di net hyl pyridin-3-yl)nethyl]-2-{1-[(2

2-pyridin-2-yl et hyl)am no] - 4- net hyl - 2-oxo-1, 2,5, 6-tetr
ahydropyridin-3-yl}- acetam de acetate The crude

product was purified by Prdg4HPLC. 1H NVR (500 MHz,
CD3OD) d 8.65 (d, IH), 7.92 (dt, IH), 7.74 (d, IH),

gﬁ?w gﬁg{][AIHlno(ﬁnﬁ%%ﬁ&th}H]ﬁmmé‘)}S)QyXeﬂlyl{lEl)[1 @)eﬁﬂyl(at:mno) 4-
mr‘rl{etzhyi-lgg-)o)((ﬁ;l_{;)j&@tetfﬁﬂiydrq)y@iﬁmé-yG&QetMl@lh}(dxocRHd;udNB
The fezwpﬂxmmwh\yag Stm%f@r%}é%tf)ﬂ ]-2-{

' DRI ADDMER -0 d 95 (6,30, 254t 200 33 By 349
b2 45 93‘”’@9&%@‘?%@&%&%&%&@T<%¥ﬁ§5-§.-%% (m,
ngﬂqgé@g oHY | 7.74 (d, IH), 7.52 (dd, IH),

40(d, IH, 7.34 (dd, IH, 4.40 (s,

mm/zztnﬁ(wH)éH) 3.71 (t, 2H), 3.38 (t, 2H), 3.29
(s, 2H), 2.40 (t, 2H), 1.92 (s, 3H), 1.91 (s, 3H M/
481 (MrH) + (xxvi)

gﬂ[ﬂgé %Mgt h l‘éflpyncpmog B %1){}"1% 22 fl{ (benzylamino)-4-
ﬁ%p{;ﬁlz-éxgqtfxls.%%o oun{g?’t ga&,‘agﬂ O};(Lrshmbfardgl }a

de acét’at e co ur|

Ph@?eddﬁbﬁmﬁ&dlﬂ&%i(ﬁﬁ@ed/f& o6k®l) d 1.93 (s, 3H),

94 (s, 3H), 2.39 (t. 2H). 3.01 (t, 2H), 3.17 (t.
BHNMR 500 WH)CD;DB; X1 962(Isl) 3B, 263 &, T, 2.57-965 (m,
éﬂw.@é,(s,u ), 37._62—;8_|_973‘7_(m7 2@& 4:5:@) cs, 2}1354@38,-5.&90@@%,5.83
& 3807 MY (. 51, 7.86 (o, 1ED)

MS m/z 394 (M+H)*

(xxii) N-[2-(Aminomethyl)-5-chlorobenzyl]-2-{4-methyl-2-oxo-1-[(2-
phenylethyl)amino]-1,2,5,6-tetrahydropyridin-3-yl}acetamide
hydrochloride

'H NMR (500 MHz, CD;0D) § 1.95 (t, 3H), 2.62 (t, 2H), 3.00 (t, 2H), 3.03
3.39 (s, 2H), 3.54 (t, 2H), 3.76 (t, 2H), 4.24 (s, 2H), 4.41 (s, 2H), 7.22-7.28
(m, 3H), 7.28-7.35 (m, 3H), 7.39 (d, 1H), 7.47 (d, 1H)

MS m/z 441 (M+H)"

(xxiii) N-[(6-Amino-2,4-dimethylpyridin-3-yl)methyl]-2-(1-{[(2-methoxy-
pyridin-3-yl)methyl]amino}-4-methyl-2-oxo0-1,2,5,6-tetrahydropyridin-3-
yDacetamide

After deprotection, the compound was purified by prep-HPLC.

PCT/SE2004/001878
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(xxvii) iV-[2-(Amonet hyl)-5-chl orobenzyl]-2-{
1-[ (3-nmet hoxybenzyl ) - am no] - 4- net hyl - 2- oxo- |

wo 26588026t r ahydr opyri di n- 3-yl }acet anm de acet aPeT/5Rz004/001878

conmpound was purified by prep-HPLC. 1H NWVR (500 MHz,
CD30D) d 1.89 (s, 3H), 1.9g és, 3H5 2.36 (t, 2H),
3.30 (s, 2H), 3.38 (t, .78 (s, 3H5 3.91 (s,
2H), 4.17 (s, 2H)5 4.39 (s, 2H), 6.83 (dd, IH), 6.92

! ,RIBS A48l (t, DH), 3.49
SNSRI (Ol 195,110, 108 (o S5 L5, ),

(é)(%HD Ih:t; EIW PRO( Z\%I’(d),l'@ﬂb‘;ﬁ D6 s c2Hur 2B8(zyBH) 24 £2B-(5, 2H),

chl oro

ég@@,dﬁ)hﬁl%oaéﬁdwdﬁ)ﬂﬁét(ﬁw 1H),3385 (4%, B1s- t et r ahydr opy
d t de hyd hi leNI\/R 500 MHz,

M&@a’éﬂ In);‘télgiﬂ’b+ Qﬁ iy 2y5£30((:s orle)e 3.33 (m( 2H),

3.60 (br S5 2H)5 L5 (s. 2H)5 4.29 (br s, 2H)5 4. 42

(s, 2H)5 6.03 (s, 2H), 6.95 (s, IH 5 7.06 (br s, IH)

. / - r2- difinoro-
(%}éléf)g\z [§6§/H_A|_r}|)n|ﬂb(€4 d1)ﬂfétl(}flpyﬂ1&i)n S-yDrdethiyH -2 H[(DR-diforo

Ny AdipApayiethptaytine B4-ahetybBerkoy | 2,26 (tetrghy dropyrifior-3-y1} -
153-di nethyl |i f -
qwta@zl geﬁ-@e%}ﬁ Im=:t hyl ] ami no} - 4- net hyl - 2- oxo- |

555 tetéucg)(%asol%}/r égdgﬁge%%?t am de 1|£| [A\,I('\)/R(§500
%ﬁ‘ﬁ\ﬁ% Gt Be RO K65 g Tk 77?&(@% B0.97.94%0, 1),

72*5& %d& ?IEI) 76 2@ (é FI(H] )29 (2 8.7_11{1,@_7@ (t, 2D, lwsmtézm% 24 (s,

|rreth

213)32’1431@; Biﬂ)JZ 32-(t,(2HD), 23[(1 (s5 38D} :95-(s, 3H)di fre($3H) i
razol lLimethyl]am no} - 4- met hyl - 2- oxo-1, 2, 5, 6-
6\6\/ )di n-3-yl ) acet ani de 1H NVR (500 MHz, CDC

3) d 2.03 (s, 3H), 2.06 (s, 3H), 2.21-2.25 (m 6H),

(xxv) N-[2-(Aminomethyl)-5-chlorobenzyl]-2-{1-[(2,2-difluoro-2-pyridin-
2-ylethyl)amino]-4-methyl-2-oxo0-1,2,5,6-tetrahydropyridin-3-yl} acetamide
acetate

The crude product was purified by Prep-HPLC.

'H NMR (500 MHz, CD;0D) & 8.65 (d, 1H), 7.96 (dt 1H), 7.74 (d, 1H),
7.52 (dd, 1H), 7.42 (d, 1H), 7.40 (d, 1H), 7.34 (dd, 1H), 4.40 (s, 2H), 4.15
(s, 2H), 3.71 (t, 2H), 3.38 (t, 2H), 3.29 (s, 2H), 2.40 (t, 2H), 1.92 (s, 3H),
1.91 (s, 3H) '

MS m/z 481 (M+H)"

(xxvi) N-[2-(2-Aminoethyl)-5-chlorobenzyl]-2-{ 1-[(3-methoxybenzyl)-
amino]-4-methyl-2-oxo0-1,2,5,6-tetrahydropyridin-3-yl }acetamide acetate
The compound was purified by prep-HPLC.

'H NMR (500 MHz, CD;0D) & 1.93 (s, 3H), 1.94 (s, 3H), 2.39 (t, 2H), 3.01
(t, 2H), 3.17 (t, 2H), 3.35 (s, 2H), 3.41 (t, 2H), 3.79 (s, 3H), 3.96 (s, 2H),
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2.34 (t, 2H), 2.40 (s, 2H), 3.24 (s, 2H), 3.35 (t,
2H), 3.73 (s, 2H), 3.76 (s, 3H), 4.26 (d, 2H), 5.27

wOhooss8d2b) , 6.18 (br s, IH), 6.94 (br s, |IH RrSTISE2004/001878

460 (MrH) + (xxxi)

I V-[ (6- Am no- 2, 4-di met hyl pyri din-3-yl) et hyl]-2-{4-net
hyl - 2- oxo- 1- [(pyr|d|n 3- yI]r?éthyI)am nol- 1, 2,

5 6-tetrahydropyridin-3-yl }acetam de 1H NVR (500 MHz,

3 42 s3)2H; 883,4%c(d8 1HB)H)6 952(c2,61§€)§36 %’{‘lxs H{}SZ 2217 ZH)(m 3H),
21:’!)6(541H§) (d 2H) 4 99 (br s, IH, 5. 44 (br s, IH)

s, IH, 7.26-7.32 (m IH),
M%W2473/@0((M+Hm) 8 55-8.59 (1H) NS mz 409 (MtH) +
(LX;(XI[IZ) (Am nonet hyl ) - 5- chl or obenzyl ] - 2- { 4- net hyl -2- 0X0

PR Gremsiy Sl U % I et

&EDYI’hd]g&g%ﬁl(iyﬁE-zo%d’ Ny 6506atdtrop 5&4313&31517:& lﬁh%’ﬁi)i}ﬂldé%cetate

The canpoudd 9Bas(myrifded by memH(RL% 2H) , 7I 20- 783é2(g] e

7.68- 7.74 IH), 7.89 . . 52-8.

{imnnaf (300 Wa T DAGD) 15 LR (ov 31 4650 (a3 25t 21, 3.30

(2% A BTBHY 570 B! 3R a7 (2?1) V&% 2,
h

BsiRdL 2EDR Sl LR . F RS D) sz &t ML) S OB 739

em{:)—ﬂ? &H1 (500 MHz, CDC 3) d 2.03 (s 3H) 2.04

41 3.31 (s, 2H), 3.44 (t, 2H,
M£921/(4572)9I)(MﬂH@7 (s 2H), 4.42 (d, 2H), 6.71-6.76
(m 2H), 7.21-7.27 (m 3H), 7.80 (br s, IH M nfz 469
(MEH) + (xxXi v)

bR AT ORBR b SEhibr BEnaN b3 (o bhcho T B
diokoRsSy 1Y GEHRMAAABY [4-Hefhyd-2 bk 8963 818-t8rahydropyridin-3-y1)-
acetamide hydrochloride
'H NMR (500 MHz, CD;OD) & 1.96 (s, 3H), 2.56 (s, 2H), 3.33 (m, 2H),
3.60 (br s, 2H), 4.27 (s, 2H), 4.29 (br s, 2H), 4.42 (s, 2H), 6.03 (s, 2H), 6.95
(s, 1H), 7.06 (br s, 1H), 7.37 (d, 1H), 7.44 (d, 1H), 7.47 (s, 1H)

MS m/z 505.01 (M+H)"

(xxix) N-[2-(Aminomethyl)-5-chlorobenzyl]-2-(1-{[(5-chloro-1,3-dimethyl-
1H-pyrazol-4-yl)methyl]amino}-4-methyl-2-o0x0-1,2,5,6-tetrahydropyridin-
3-yl)acetamide

'H NMR (500 MHz, CDCl5) & 2.03 (s, 3H), 2.27 (s, 3H), 2.40 (t, 2H), 3.32
(s, 2H), 3.42 (t, 2H), 3.76 (s, 3H), 3.80 (s, 2H), 3.91 (br s, 2H), 4.40 (d, 2H),
7.20-7.24 (m, 2H), 7.25-7.26 (m, 1H), 7.81 (br s, 1H)

MS m/z 479 (M+H)"
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acetate The compound was purified by prep-HPLC. 1H NWR
(500 MHz, CDCI3) d 1.95 (s, 3H), 1.98 (s, 3H), 2.32

wO02005888262. 38 (t, 2H), 3.27 (s, 2H), 3.40 (t, PEHBE2004/001878

3.97 (s, 2H), 4.03 (s, 2H), 4.40 (br s, 2H), 6.72 (d,
IH), 6.76 (d, IH), 7.08 (d, IH), 7.12 (br s, IH, 7.23
(d, IH, 8.27 (br s, IH M%z AAl (MH + Exanple 3
[4-Chloro-2-({2-[4-methyl-1-(
é}ﬁb@@Wﬁ@é-@ﬁﬁtﬂ&%@Ldlﬁmﬂlﬂp”yﬁdin-Z ﬂmeﬂh,yla] ~B+(6-{[{ BChRAY-1,3-

ridin-3 -g acetylamno )ne thyl)benzyll carbamc

dunclthtyéflfli-pquplésxléneﬂwl]ammy}-4 me@hisdp%pnaﬂehé 6-
(51252%, 2-0x0-,1,2,5,6-tetrahydropyridi n-
i Lfﬂy Oa Qa%?tmdeester (0.12 nmol ; see

iR R e A B e L e e

t o
ZREET BOR GL 2 Rl T (20 P SR ATE 76
SBBI £0% (daSH)) 5.20\(bed 1H), B (52 s”ﬂH)aﬁ@M(Bﬁsamyie

coupling (wth (2-Am nonethyl -4-chl or obenzyl)

DAS palet60AM-HY - butyl ester) was perforned as

descri bed in Exanple 1 above, except that the reaction
m xture was stirred for two nights. The crude product

Ry 7 el 2r OIS AR b e BB e
Q%MTI&IH %@é?@a?ﬂ"%@] glteﬁaﬁ%&%pgfﬁdu‘ﬁ@:ﬁyl}]gce?é!mf&
6 N (bgggﬂi WWD@J@%@%% , BH), 2@6 %553}9 Q@'Z @, 2Hb‘|)2 42
G, ﬁ—IX,ti 26}6& 2H), 63136t(1, IH) 3 927(]5 QH) K30, (4. ES) (4199 (br S,
;5 a1 b2 ) .50 e, 180, § 96753 (. S 67-
7.72 (m, 1H), 8.55-8.59 (1H)

MS m/z 409 (M+H)"

(xxxii) N-[2-(Aminomethyl)-5-chlorobenzyl]-2-{4-methyl-2-oxo0-1-
[(pyridin-3-ylmethyl)amino]-1,2,5,6-tetrahydropyridin-3-yl }acetamide

'H NMR (500 MHz, CDCl5) & 2.01 (s, 3H), 2.36 (t, 2H), 3.30 (s, 2H), 3.37
(t, 2H), 3.93 (s, 2H), 3.98 (s, 2H), 4.42 (d, 2H), 7.20-7.31 (m, 4H), 7.68-
7.74 (m, 1H), 7.89 (br. s, 1H), 8.52-8.56 (m, 1H), 8.59 (br. s, H)

MS m/z 428 (M+H)"

(xxxiii) N-[2-(Aminomethyl)-5-chlorobenzyl]-2-(1-{[(5-chloro-2-thienyl)-
methyl]amino}-4-methyl-2-ox0-1,2,5,6-tetrahydropyridin-3-yl)acetamide
acetate

The compound was purified by prep-HPLC.
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I V- (2- Ami nonet hyl - 5- chl or obenzyl ) - 2-f 4- net hyl -
1- (napht hal ene- 1-

weubdsmagd2ani no) - 2- oxo- 1. 2, 5, 6-t et rahydr opyri di REBSERdoa001878

etani de, hydrochloride salt [4-Chloro-2-({2-[4-nethyl-
1- (napht hal ene- 1-sul fonyl e{n no) - 2-oxo- 1, 2,5, 6-
tetrahydro-pyridin-3-yl]ac am no} net hyl ) benzyl ] carb
amc aeid tertbutyl ester (0.019 mmol; see Exanple 3
HHOVRIR (660 WKsoCYRT,) & 260y, M)etzaa4e(§ 3Dy @uqd%mew, 3.31
HC. (1 nL) and stirred at roomtenperature for 30
(8, 2 e S.441 (teZH)L 93t (saH) p4 0@, EH:),gé#st(dy\éEB 6.71-6.76 (m,
evaporat ed under_reduced pressure to give the title
ebnpodhd’ -7 6va 3H/ NORbr sobHMz, cDCl3) d 1.86 (s,
3.03 (s, 2H), 3.39 (t, 2H), 4.18

@%é@i@@{ﬁ 7.30 (d, IH), 7.35-7.41 (m

7.55 (t, IH, 7 62 (t, ITH, 7.69 (t, IH, 7.99
(d IH) 8.16 (d, IH, 8.25 (d, IH, 8.79 (d, IH M

PR N-[OMiADIn aﬂMP’l)GS-Emethylbenz 1]-2-(1- {{ 5-chloro-2-thienyl)-

N-{ 5- Chloro 2-[ opent yl am no) met hyl | benzyl >-2- (4-m
mdﬁlyyl]amufo} -4- methyl 2-ox0-1 2 5,6-tetrahydropyridin-3-yl)acetamide

€%ht hyl sul f onyl ) am nol - 2- oxo-1, 2, 5, 6-t et rahydr opyri di
¢ >acet anide TEA (0.5 nlL of a solution of 0.14 ni

g@f%p%b U G B RIFHPIR Yer e added to a
PODIMISTS 00 MLz, ODCL)S 195 (513D 198G 380,225, 31D, 2.38

(i QPI)I hat7qre2H),s31 40 ¢nIHEBNE 97) (~s,2 219]?9 04 |03?(s 521@) UBM) gﬁyﬁ 'XH),
pyri |n-3-yl]- acet am de, hydroch lori de sal t

2l (d, déb), Bxenpd, el Hj), gb(b&/éd iHh), [7Cl\44bm,)1H}$o7d2?mﬁd 1H), 8.27
tri acﬁ oxybor ohydride (0.302 nmol) was added, and the
(sl )ng suspension was stirred at roomtenperature

+The reaction m xture was added to a
@Vﬁ/z?é??@%gnge colum that had been pre- washed
with THF. After washing with 12 nL nmethanol, N H3 in

Example 3
[4-Chloro-2-({2-[4-methyl-1-(naphthalene-1-sulfonylamino)-2-0x0-1.2.5.6-

tetrahvdropyridin-3-yl]acetylamino tmethyl)benzyllcarbamic acid fert-butyl

ester

[4-Methyl-1-(naphthalene-1-sulfonylamino)-2-o0xo0-1,2,5,6-tetrahydro-
pyridin-3-yl]acetic acid ethyl ester (0.12 mmol; see Preparation 2(iii) above)
was hydrolysed according to the general procedure described in Example 1
above, except that the volume of solvent was 3 mL and the reaction time
was 16 hours. The crude acid obtained thereby was dissolved in DCM
(2 mL) and the amide coupling (with (2-Aminomethyl-4-chlorobenzyl)-
carbamic acid fert-butyl ester) was performed as described in Example 1
above, except that the reaction mixture was stirred for two nights. The
crude product was purified by chromatography (SiO,, 5% methanol in
DCM) and preparative HPLC to give the title compound (41%).
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nmet hanol was used to wash out the product. The sol vent
was renoved under reduced pressure to give the title

woanpmassde 1H NVR (500 MHz, CD3CD) d 8.85 (d, PEY/SESN2A01878

(d, IH), 8.10 (d, IH), 7.95 (d, IH), 7.67 (t, IH,
7.60 (t, IH), 7.48 (t, IH), 7.34 (d, IH), 7.26 (dd,
IH), 7.13 (d, IH), 4.24 (s,1284), 3.80 (s, 2H), 3.53
(t, 2H), 3.19 (p, IH, 3.03 (s, 2H), 2.47 (t, 2H)),
1Hm g@od MH2HDCL 681 5078, 9}115, 200 ,(s,13}5)?,>-2142§é.6(3nq6m, 2H),
2-1.52 (m 2H) M5 niz 597 (MH) + Exanpi e
Ekq%elsg Qﬂaﬁ{s gafehﬂlg)l(amzi«b)), eed hid, DEHZ WL 19-2-204cmEe2 Y1510 (br s,
na Su
an6L20AbosolH), 6.%9 éf\sllt BtlEBn Y 3o pydoi @r2id), i €t AH).dB60 (1,

BFBuTaf Gifial qub oEiTBRY 4 (e B8 G 1%15"%"@&'&39@

anal ogous to those descrl bed in Exanple 5 above.
NVR (500 MHz, CD30D) d 8.82 (d, IH) 8.26 (d, IH)

@,Xaﬁl €4 I1H, 8.01 (d, IH, 7.62-7.74 (m 2H), 7.57
7.29-7.48 (m 4H), 4.27 (s, 4H), 3.59-3.67

N«z -Ainometylt §-chRifpberdrydi2 4[4 metyl- 2(ndphtttalerH]; 2. 1

1-2.21 (m 2 1, 93 m 8H M5 mz
0 ( n 5 édetrahvdrowmgmh?ow?lagatanudl_g net hyl -

H, 1 il f zolt-4-yl)methy am no 1-4-nethyl -
WEHIEIGE 34 t ahvdr opyri di n- 3-yl VAV

Li—@lﬁ 9—(5%-{[21--(1361% ?ﬂ@iaﬁ»,hgﬁ[%%t' N¥hMonylamino)-2-0x0-1,2,5,6-

m no I"benzv

7é(rdh8/df@-ﬁyﬁdiﬁ%8k}}lﬂa)ce@flmhrm}@bﬁh?wbbn@fl]darﬁirﬁﬁ- chictt 0-fert-
3-di net

bwyéz@ﬂtem((wwgnmﬂl; ae¢ diRamplael rabove) oxas djsspbed- ineethyl
Bt SABraisd 1 A0g0s) B P a2 ibisd 7h AP fopdgaBre for
60 Qieks. | THN Q&M efit 2md™ blkédsh “PJa%SﬁEaQ%Ee e‘baﬁo@ed under
reduced pressure to give the title compound (76%).

'H NMR (500 MHz, CDCl;) & 1.86 (s, 3H), 2.40 (t, 2H), 3.03 (s, 2H), 3.39
(t, 2H), 4.18 (s, 2H), 4.26 (s, 2H), 7.30 (d, 1H), 7.35-7.41 (m, 2H), 7.55 (1,
1H), 7.62 (t, 1H), 7.69 (t, 1H), 7.99 (d, 1H), 8.16 (d, 1H), 8.25 (d, 1H), 8.79
(d, 1H)

MS m/z 527 (M+H)"

Example 5
N-{5-Chloro-2-[(cyclopentylamino)methyllbenzyl }-2-{4-methyl-1-[(1-

naphthylsulfonyl)amino]-2-ox0-1,2.5.6-tetrahydropyridin-3-yl}acetamide

TEA (0.5 mL of a solution of 0.14 mL in 5 mL of DCM) and
cyclopentanone (0.5 mL of a solution of 0.5 mL in 5 mL of DCM) were
added to a solution of N-(2-aminomethyl-5-chlorobenzyl)-2-[4-methyl-1-

(naphthalene-1-sulfonylamino)-2-o0xo0-1,2,5,6-tetrahydropyridin-3-yl]-
acetamide, hydrochloride salt (0.091 mmol; see Example 4 above) in DCM
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0.03 mmol, 1.5 eq.) was added and the m xture was
heated for 2 hours at 1000C before being concentrated.

woheosressabt i ng 1 M ne was di ssol ved in a m xtur COSE2004/001878

met hanol (1 mL) and acetic acid (0.25 nlL), to which
NaBH 3CN (3.7 ng, 2.85 mol, 3.0 eq.) was then added.
The reaction mxture was sti3dred at room tenperature
over ni ght before being partitioned between sodi um

(y 199 eg6diuae tebetosorbhedddO/B 0Zhantol X traseadtire, and the
extracted with DCM (3x) and the organi c phase was
wsikihgt suspegsioa wamamdpar momm temgierateres firvaAt h@m The

evapor at ed underﬁideduced ssure. Purifi atl on
eehommEtuyg WEas; #ided; 10 &S B dOREXe mgqveelp ad been

ELONTY S MR
1%1'@'%}51@1 ?gasg %secg:f% ’W%hg él_l( the %‘('Qduc‘% 4"1_’hé7 %A?%‘?éfpt was rl;%emoved

mrtﬂerll/&lmdezl lﬁﬁﬂswm%fve&hannleeco&nﬁ(h&ldtonpounds (| ) and
%{ |isted bel ow were prepared fromthe corrs)ounds of
&W(SQ&MZ@\@QEW &.85((exilH)) 8.24 §hetH] ,v&|19 (doyi H),

TR88r 3,720 B 268 iR Bl Eublcy e 1hhh 1 ditaa
k) 281855 %{i‘ﬁl{‘t )°'3aécf€s 9838 (PhS), .19 (p, 1H), 3.03

razo

bgmzw 220 4-9%2 lnwl @, K9 1.68{1.08-(axAH), 2. 93 Nyslr
(:Sy% i n-3- gt} mgt hyl ] ami ngg- 2 , 6-t et r(ahydr)opyrl di n- gm,
2I3{D)}4%cde5bfmpléHJH NVR (500 MHz, CD3OD) d 9.55(s, |H),
7.60 (d | 7.51-7.55 (m 2H), 7.47 (d, IH, 7.3 1
Mefr/a 397 80D (¢, 1H), 4.16 (s, 2H), 3.86 (s, 2H),
3.53 (t, 2H), 3.21 (s, 2H), 2.50 (t, 2H), 1.91 (s, 3H).
M miz 485 (MrH) +(ii)
%x?lhé@ @i no- 2, 4- di net'hyl pyridi n-3-yl) nethyl ] - 2- (4- net

= o- 1-

N-{2-[(Cyclopentylamino)methyl]benzyl }-2-{4-methyl-1-[(1-naphthyl-

sulfonyl)amino]-2-oxo0-1.2.5.6-tetrahvdropyridin-3-vltacetamide acetate

The title compound was prepared from the product of Preparation 2(xiii) by
using procedures analogous to those described in Example 5 above.

'"H NMR (500 MHz, CD;0D) & 8.82 (d, 1H), 8.26 (d, 1H), 8.19 (d, 1H),
8.01 (d, 1H), 7.62-7.74 (m, 2H), 7.57 (t, 1H), 7.29-7.48 (m, 4H),-4.27 (s,
4H), 3.59-3.67 (m, 1H), 3.43 (t, 2H), 3.04 (s, 2H), 2.42 (t, 2H), 2.11-2.21
(m, 2H), 1.93 (s, 3H), 1.66-1.88 (m, 8H)

MS m/z 562 (M+H)"

Example 7
2-(1-{[(5-Chloro-1.3-dimethyl-1H-pyrazol-4-yl)methyl]amino}-4-methyl-2-

ox0-1.2.5.6-tetrahydropyridin-3-y1)-N-(5-chloro-2-{[(2.2.2-trifluoroethyl)-

aminolmethyl}benzyl)acetamide

Crude N-[2-(aminomethyl)-5-chlorobenzyl}-2-(1-{[(5-chloro-1,3-dimethyl-

1 H-pyrazol-4-yl)methyl]amino}-4-methyl-2-oxo0-1,2,5,6-tetrahydropyridin-
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{[(2-OXO 1, 2-di hydr opyri di n-3-yl ) net hyl ] am no} -
1,2,5,6-tetrahydropyridin- 3-yl)acetam de 1H NVR (500

woR05/088360D) d 1.93 (s, 3H), 2.26 (s, 3H), 2. 38CT{SE2004/001878

3H), 2.48 (t, 2H), 3.23 (s, 2H), 3.52 (t, 2H), 3.85

(s, 2H), 4.27 (s, 2H), 6.32 (t, IH, 6.34 (s, IH,

7.35 (dd, IH), 7.54 (dd, |H3IMS mz 425 (MrH) +

Exanpl e 9 Conmpounds of the Exanples were tested in
I83}acBtaakidee (BNCnyere0d omithlt GeeXBikhinpld CERxMa! a6Vl was
| éss than 50 mM TI'ndeed, the conpounds of Exanples
d{ssdlvaddn 2ify tolnene ( B OfroLind 1tithexhi2 £-trifboroctharsl @2 mg,
0.24 mM and. 25.6 M respectively. Abbrevjations aq.
BdFemmolale sdaavamadded pad dhe viixBye was heated for 2 hours at

ARG I A T
AR O oAk 0 BB g N o

@B.0 LIi’lﬁ,i Y-8 ﬁﬁﬁ@lﬂ&%}%@o\)va@)thétd lad@edMThe reaction mixture was
yl f

di met or mam de di met hyl sul f oxi de DVT deep vein
stimredrizg srasADGemperature overnight before being partitioned between

élc;éigfnd h%;o%%lngaf gg treo@e/ll[.% _a%ﬁe})@i\ld?ar'ljfl%driniigugg was extracted

with DCM (3x) and the organic phase was dried through a phase separator

. .and the solvent was evaporated under reduced pressure. Purification by

Prep-HPLC gave the title compound.

I NMR (500 MHz, CDCls) § 2.05 (s, 3H), 2.26 (s, 3H), 2.40 (t, 2E), 3.24
(q, 2H), 3.32 (s, 2H), 3.42 (t, 2H), 3.76 (s, 3H), 3.80 (s, 2H), 3.91 (s, 2H),
4.45 (d, 2H), 7.19-7.22 (m, 2H), 7.23-7.25 (m, 1H), 7.45-7.51 (m, 1H)

MS m/z 561 (M+H)"

Example 8
The compounds (1) and (i) listed below were prepared from the compounds

of Example 1(xxx) and Example 2(xxiii), respectively, by prolonged
exposure to ethyl acetate saturated with HCl (according to Example 2,
Method B above). The title compounds were then isolated by Prep-HPLC.

(i) N-[5-chloro-2-(1H-tetrazol-1-yl)benzyl]-2-(4-methyl-2-0xo0-1-{[(2-0xo0-
1,2-dihydropyridin-3-yl)methyl]amino}-1,2,5,6-tetrahydropyridin-3-yl)-
acetamide

'H NMR (500 MHz, CD;0D) & 9.55(s, 1H), 7.60 (d, 1H), 7.51-7.55 (m,
2H), 7.47 (d, 1H), 7.31 (dd, 1H), 6.25 (t, 1H), 4.16 (s, 2H), 3.86 (s, 2H),
3.53 (t, 2H), 3.21 (s, 2H), 2.50 (t, 2H), 1.91 (s, 3H)

MS m/z 485 (M+H)"
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hydrochl ori de Et ethyl ether = diethyl ether EtOAc

et hyl acetate Et OH et hanol Et20O diethyl ether h
waaws(s3826IATU = O (azabenzotri azol - 1-yl) - AyVVPAT/SE2004/001878

-tetranet hyl uroni um hexaf | uor ophosphat e HBTU

[L, LyV AV -tetranet hyl - O (benzotriazol -1-yl)uroriium

hexaf | uor ophosphate] HC hyli2ochl oric acid, hydrogen

chl ori de gas or hydrochl oride salt (dependlng on

@;fyvg%&)mﬁ@fbtza -ty Yoo 32 AeRARNT.DadOheHIBTo - 1 -

roxybenzotri azol e "HPLC hi'gh performance I'i quid

¢ (R oowed-d - dﬂiyxdrcbﬁwﬁhﬁ-%ybmaﬂe}dﬁnmm@nl Aus6-tetrahydropyridin-
spectrosc y LC liquid chromatography Me nethyl MeOH =

= mnute(s) M5 mass spectroscopy NADH =
B{M? £ SabAPRY i Badr i e o abhaee” Fedtlvetds
[©O98), 3.23 (s, 2H), 3.52 (t, 2H), 3.85 (s, 2H), 4.27 (s, 2H), 6.32 (t, 1H),
6.34 (s, 1H), 7.35 (dd, 1H), 7.54 (dd, 1H)
MS m/z 425 (M+H)"

Example 9
Compounds of the Examples were tested in Test B above and were found to

exhibit ICso values of less than 50 uM. Indeed, the compounds of Examples
2(i) and 2(iii) were found to exhibit ICsy values of 0.24 uM and 25.6 nM,

respectively.

Abbreviations

aq. = aqueous

AUC = area under the curve

Boc = tert-butyloxycarbonyl

BSA = bovine serum albumin
mCPBA = meta-chloroperbenzoic acid
d = (in relation to NMR) doublet
DCC = dicyclohexyl carbodiimide
DCM = dichloromethane

DIPEA = diisopropylethylamine
DMAP = 4-(N,N-dimethyl amino) pyridine
DMF = dimethylformamide

DMSO = dimethylsulfoxide

DVT = deep vein thrombosis
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NIH National Institute of Health (US) N HU Nati onal
Institute of Health units QAc acetate PCC pyridi nium

wohbwrosgts omat ePh phenyl Pr propyl PyBOP = PCT/SE2004/001878

(benzotriazol - 1-yloxy)tripyrrolidi nophosphoni um
hexaf | uor ophosphate rt/RT room t enperature SOPs
standard operating procedur &3 TBTU [N, NJST, | f
-tetramet hyl - (9- (benzotriazol -1-yl)uroni um
Brycaf | uer obor atﬁe,ldiﬁfefthyrahﬁhbyﬂo?@naeﬂgg@modiimide _
2-(trinmethylsilyl)ethoxycarbony FA trifluoroacetic
aci d THF t et rahydrazhlorade Prefi xes n, s , i and t have
t heir usual neanings: normal, secondary, iso and
rtiary= The BRI x ¢ neans cycledains 1. A conpound
of, formula I er.ein represents C(O, S(O2, C(OO
&i’?rv\hi ch I at }Ng}et lo‘?}@ert he Onoiety is attached to
AC(ONH, S in which latter two groups the
%—Ibf%:i ety is a%%t@gbdﬁ%&o R1) or C 6 al kylene; Rl
Bpikesents (a) effianol o al kyl, C2_i 0 alkenyl, C2_i O
al kynyl (which latter three groups are optionally
ﬁldﬁgt i tuFed bydmtkylethetore substituents sel ected from

?xal © = hour(s)

HATU = O-(azabenzotriazol-1-y1)-N,N,N’ ,N’-tetramethyluronium
hexafluorophosphate

HBTU = [N,N,N’ N’ -tetramethyl-O-(benzotriazol-1 ~yDuronium
hexafluorophosphate]

HCl = hydrochloric acid, hydrogen chloride gas or
hydrochloride salt (depending on context)

HOAT = 1-hydroxy-7-azabenzotriazole

HOBT = 1-hydroxybenzotriazole

HPLC = high performance liquid chromatography

HRMS = high resolution mass spectroscopy

LC = liquid chromatography

Me = methyl

MeOH = methanol

min = minute(s)

MS = mass spectroscopy

NADH = nicotinamide adenine dinucleotide, reduced form

NADPH = nicotinamide adenine dinucleotide phosphate, reduced
form

NIH = National Institute of Health (US)

NIHU = National Institute of Health units

OAc = acetate

PCC = pyridinium chlorochromate



CN, C3_i o cycloalkyl (optionally substituted by one

or nore substituents selected fromhalo, OH4 =0, C6
walboslossses 6 al koxy and aryl), 0 R7a, S(O nR71VCT/SE2004/001878

S(O 2N(R7c) (R7d), N(R7e) S(O 2R7f, N(R7g) (R7h),

B1-(O-B2-R7i, aryl and Hetl), (b) C3.10 cycl oal kyl

or 4 i .0 cycloal kenyl, whi |atter two groups are

optlonally substituted by one or nore substituents

pRl ected=from paégyl O , CN, Cioal kyl, C3.10

cycl oal kyl (optionally substituted by one or nore

Bubstituents sptapyied fromhalo, OH =0, C 6 alkyl, C

6 al k d aryl), 0 R7 R7b, N( R7¢).( R7d
T RpE R ChE R St L)

Het 2, (c) aryl or 7a to R71li ndependently
represent, g%\}f:e}ﬂ"{%% Qé’g‘é (a) H (b) G_i o

5 ¥, G |o al kgh ﬁhe al kynyl (which latter
three groups are optlgna y substituted by one or nore
SuiPst i tuent s sgbﬁdaﬁd)ﬁeramgw?ﬂo@ed@ds C 6 al koxy, aryl
and Het4), (c) o cycl , CA4.10 cycl oal kenyl
MWh |atter EWOLYT Mftstrameﬂrygb{@dhmoyn@mﬂslt yhuteduiny
one or nore substltuerﬁg | ected fromhalo, OH =0, C
6 al kyl, 9i€land Het5), (d) aryl or (e)

TIE 16, pravi de L%{%?ﬁ does not represent Hwhen n is

2; R2a, fid R3b i ndependent|y represent
10 fleof, CL=3 al kyl(trithefhiStBhPredithxdyarbdrmdi Kyl ) (which

latter two groups are”optional 'y subsStituted by one CH
@Faup or=one otrifitaoreadetmtanict), or one of R2a and R2b,

t oget her with
T = tetrahydrofuran

Prefixes n, s, i and ¢ have their usual meanings: normal, secondary, iso and

15 tertiary. The prefix ¢ means cyclo.
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one of R3a and R3 , represents Cl.4 w-al kyl ene; R4
represents (a) H (b) halo, (c) G _6 alkyl, C2.6

wablbsrgsse C2. 6 al kynyl, CL 6 al koxy (which | at per/sEznon/001878

groups are optionally substituted by one or nore
substituents selected fromhalo, OH CN, CL4 al koxy,
C(OOH C(OOCL 4 alkyl a#d oc(O-CL 4 alkyl), (d)
together with R5, R4 represents C2.3 "-alkylene, T (CL
Cldined kyl ene) or (CL 2 "-alkylene)-T , which latter
three groups are optionally substituted by hal o, or
(e) together with R5 and R6, R4 represents T2-[C(H)=],
erein T2 is bonded. to the CGatomto which the group
4 | m%%@oof%n@ﬁéaﬂe i ndependently represent HF
or methyl (which | att%rfrlogrsoup6 Is optionally
substituted by or Ratons), or (a) together
with R4, R5 representd C2 n-aj kylene, T (Cl1 2
n-al kyl ene) or RG&— yleme)-1 1, which latter
three groups arF%bo tionally substituted by halo, or
(b) together wi'th R&~ d R6 represents T2-[C(H) =],
wherein T2 is bogrded tjo th@ C-atomto which the group
R4 is attached; T1 apBlH2 i ndependently represent O
S, N(H or N(C 4 algkyl); Grepresents (a) -C(O)N(R
8a)-[CH(C(O)R 9)] 0.pCo. 3 al kyl ene-CQ1).-, (b)
-C(O N(R8b)-C2_3 al kenyl ene-CCfta-, (C O
wherein

A represents C(O), S(O),, C(O)O (in which latter group the O moiety is
attached to Rl), C(O)NH, S(O),NH (in which latter two groups the NH
moiety is attached to Rl) or Cy¢ alkylene;

R! represents

(@) Cy.10 alkyl, Cy.9 alkenyl, C,.19 alkynyl (which latter three groups' are
optionally substituted by one or more substituents selected from halo,
CN, Csq0 cycloalkyl (optionally substituted by one or more
substituents selected from halo, OH, =0, C, alkyl, Cy.¢ alkoxy and
aryl), OR™,  S(OLR™, S(OLNRR™), NR™SO)R",
NR®R®R™), B'-C(0)-B%-R", aryl and Het"),

(b) Cs.19 cycloalkyl or C,.9 cycloalkenyl, which latter two groups are
optionally substituted by one or more substituents selected from halo,
=0, CN, Cy.10 alkyl, C3.y9 cycloalkyl (optionally substituted by one or
more substituents selected from halo, OH, =0, C, alkyl, C;.¢ alkoxy
and aryl)) OR™, S(0).R™, S(0),NR™®R™), N®R™)S(0),R”.
NR®)R™), B3-C(0)-B*-R”, aryl and Het?,

(c) aryl, or

(d) Het’;
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IN(R8C) CO 2 al kyl ene] 0-QRa Q? or (d) O -N XN S
cH2)0,- f RO represents Hor a 5- to 10-nenbered

wanreswsssee het er ocycl i ¢ group conpri sing one or PCWSE2004/001878

rings and containing, as heteroaton(s), one sulfur or
oxygen atom and/ or one or nore nitrogen atons, which
het erocyclic group is opti ol |y substituted by one or
nore substituents selected fromhalo and C 6 al kyl; QL

REDIER E Rt Ge ndéiﬁlﬁepr[a% eltcéabﬁ:b@buﬁ?éh@e al kyl ene,
C(O NHNHC(O), or - )-; a represents 0 or 1; Qa

rer(a)aHents -fcH 4- N- CH 4 -Nor Q2b represents \

> or_ L _represents éa) Co- | ene-R a, (b)
CoD) Gy KT, oo, S aucweﬁbcwﬁ@ Hetsr dses gloups are

al kyl gﬂte onalgf b ¥)| e & Bord stsg' %‘uen@s gelected from halo,
OH, C, alkoxy, aryl and Het* ),
(c) Cs.10 cycloalkyl, Cy.1 cycloalkenyl (which latter two groups are
optionally substituted by one or more substituents selected from halo,
OH, =0, Cy.6 alkyl, C,. alkoxy, aryl and Het’),
(d) aryl or
(e) Het®,

provided that R does not represent H whenn is 1 or 2;

R* R®, R*® and R® independently represent H, F, C;; alkyl or
(CH,)0.30(C3 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

(a) H,

(b) halo,

(c) Ci.6 alkyl, Cy¢ alkenyl, C,.¢ alkynyl, Cy4 alkoxy (which latter four
groups are optionally substituted by one or more substituents
selected from halo, OH, CN, C, alkoxy, C(O)OH, C(0)O-C,.4 alkyl
and OC(0)-C,.4 alkyl),

(d) together with R®, R* represents C,.5 n-alkylene, T'-(Cy n-alkylene)
or (Cy, n-alkylene)-T', which latter three groups are optionally
substituted by halo, or

(e) together with R’ and RS, R* represents T2-[C(H)=], wherein T is
bonded to the C-atom to which the group R* is attached;
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(CH 2)o-i wherein the dashed line represents an
opti onal double bond, or (f) Ar represents phenyl or

waapistoagd2s Het represents a 5- to 10-nmenbered PCT/SE2004/001878

het er ocyclic group conprising one or two rings and
cont ai ni ng, as heteroaton(si one sul fur or oxygen

at om and/ or one or nore nitigben atons; Rla
represents H or one or nore substituents selected from

Rél md RA, in@dperfdenflyadelsydsentCH, & @ kauthyl WhilGéh latdregroup is
two groups are optionally substituted by one or nore
sphenaltyusubstitaiet dyt ek érmordBlacogme)}orCi 4 al koxy,

O 2 d N( R12b) R12 S(O0.,2R12d; R IDb
doesther i‘%@ééﬁl%rﬁ(epﬁsﬁ’)éﬁrggeﬂ?ﬁgw]&%e% & (62 valkylene) or

& e A entigh LR i mhipe S abtigte Bhfhginated

subsithigt gd by one or nore substituents selected from
hth%{ OH C 4 al koxy, C(OOR12a and C(O N(R12b)R12c),

8f)@pPetBBi Adth R, REM RENGHesunds TN CRED)RY 2ehereinRI2i8 bonded
i ndependently represent H G, 6 alkyl or C3.7
cydbdh¢ Kyatomne eii¢hatheegroupd’ds atipehesl; e optional |y

wbsti tuted by ope OH or 2f oup._or by one
3 SRrC e neBE repiedons O ch U ot n Bl haont |y at
each occurrence, G _6 alkyl optionally substituted by
one OH or N(R 12e)R12fgroup or by one or nore halo

& Rppsselfs?e and R12f represent, independently at each
occurrence, H or C alkyl optionally substituted by one

or (apr@(ORVER"E)-HEE(CERR D] RCi.nalkyremae(@ )y, r epr esent
() o RO INR®)-Cps alkenylene-(QV),,

(©)

O
. I\
XK[N(R“ )Cy. alkylenel-Q* G2}

or

(d)

O-N
\ (
-H\N/k(CHZ)O a

b

R’ represents H or a 5- to 10-membered aromatic heterocyclic group
comprising one or two rings and containing, as heteroatom(s), one sulfur or
oxygen atom and/or one or more nitrogen atoms, which heterocyclic group
is optionally substituted by one or more substituents selected from halo and
C1.6 alkyl;

Q' represents O, NR'®, [N(H)],.;C(0)-Cy., alkylene, C(O)NHNHC(O), or
N=CR!™)-;

a represents 0 or 1;



N, 14a (@B)s -N ' HHb) 13b RN 14b R () N H (C
14c R CO 3 alkylene-N 14d R (d) 13c RN -f-N -r Rl4e
woedos@sdr6 RN HH(f) O PCT/SE2004/001878

138

Q™ represents

Q2b represents

L represents
(a) Cy.6 alkylene-R?,
(b) Cy., alkylene-CH=CH-Cy, alkylene-R?,
(c) Cq.» alkylene-C=C-C_, alkylene-R?,
10 (d)

15 ®

Ar represents phenyl or naphthyl;
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R14g (g) N O'/ NHor NOO NNL Nor Nor Roto Rd
may al so represent H, B represents O NRLCc), S(O) 2,

wWeRWsAEs26 C(O) or -CH=EN-; 4 represents O S oPCOSE2008001878
represents Oor 1; Rl3ato Rl3ci ndependently represent
(a) H (b) CN, (CQNH2, (d) 0?15 or (e) C(OOR16; R15
represents (a) H, (b) C1 O Skyl C3.10 al kenyl, C3.i0
al kynyl, (c) C3.10 cycl oal kyl, C4. 10 cycl oal kenyl ,

Whit QBpﬂe@éﬁt@ ra 5\ J0AHBmbBFS ﬁ@tbtcwy@hl: }gréﬂllb%bh{pﬂs%’g BYe or
one or nore substituents selected from hal o and

avkytingoranfddyortaining)| &y Ihetenbiatom(spt owe sgifonpr exygen atom

op t) onal Iy interrupted by oxygen and
and/or one or more nitrogen atoms;

R!? represents H or one or more substituents selected from halo, OH, CN,
Ci-6 alkyl, Cy.¢ alkoxy (which latter two groups are optionally substituted by
one or more substituents selected from halo, OH, Cy.4 alkoxy, C(O)OR'*
and C(O)N(R"*)R™) and S(O)e.,R™%;

R!" and R!° independently represent H or one or more substituents
selected from halo,A OH, CN, Cy. alkyl, Cy.¢ alkoxy (which latter two groups
are optionally substituted by one or more substituents selected from halo,
OH, Cy4 alkoxy, C(O)OR'™ and C(O)NR*R'*), S(0)e..R'*, =0, =NH,
=NOH and =N-CN; |

R™? to R'® independently represent H, Cy.¢ alkyl or Cs.7 cycloalkyl (which
latter two groups are optionally substituted by one OH or N(R'**)R!* group
or by one or more halo atoms);

R represents, independently at each occurrence, Cy alkyl optionally
substituted by one OH or N(Rlz‘“')R12f group or by one or more halo atoms;
R'* and R™ represent, independently at each occurrence, H or Ci4 alkyl

optionally substituted by one or more halo atoms;

R* to R? independently represent
(a)

13a

/k 14a
/

)—N
H H



10

is substituted by aryl or -OGaryl; R16 represents (a)
G _io alkyl, C3.10 alkenyl, C3.10 al kynyl, which

woOabis@msssehir ee groups are optional ly interrupt edCDBEZ04/001878

or nore oxygen atons, or (b) C3..10 cycloal kyl, C4.10
cycl oal kenyl, which latter two groups are optionally
substituted by one or nore l@bstituents sel ected from
halo and Cl1.6 alkyl, or(c) G _3 alkyl, which latter
oup is optionally interrupted by oxygen and is
substituted by aryl or -Oaryl; R8a to R3c, RlCato
RlCcand Rl4at o Rlggfthdependently represent (a) H or
(b) Cl1.4 alkyl Mﬁhich |atter group is optionally
substituted by pne or nore substituents selected from
hal o an C}? R14 R'8nd R14b I ndependent |y represent
CX(»(){gﬁ( Kyl (whe al kyl part of which latter group
is optionally substituted by aryl and/or one or nore
hal o atons), orR #épresents (a) C 4 al kyl substituted
by C3.7 cycloal kyl or aryl, (b) C3.7 cycloal kyl, (c)
@O OC .6 alkyl (the aIkyI part of which latter
group is optionally su tltuted by aryl and/or one or
mwehwoaumm (d) OC .6 alkyl, (e) AONH-C1
al kyl he Eg r@gLN of which latter group is
opti ona Iyoéu tituteday aryl and/or one or nore halo
atons) or (f) S(O) 2- Cfa6 ,al kyl (the alkyl part of
which latter group is optlonally substituted by aryl
@hd/ or one or nore hal o atons),

13c

R
/ji: |
‘_§_ NH R14e
(e)
O
/JL\ G
N
H H
()
O
R14g
}g}L\T/*
H
€:9)
N—-o N—-0O

or



or Rl4c and R14d together represent C3.6 "-al kyl ene
optionally interrupted by O S, N(H or N(G _4 al kyl)
wanaaismsssebst i t ut ed by one or nore C 4 al kyl gPOUSE2004/001878
each aryl independently represents a C .io carbocyclic
aromati c group, which group may conprise either one or
two rings and may be substiil4ted by one or nore
substituents selected from(a) halo, (b) CN(c) G .io
ghkyl, C2-io alkenyl, C2.io alkynyl (which latter
three groups are optionally substituted by one or nore

substit §Nsel ected f lo, OH5 C 6 al koxy,
O CL 6 al g Nenyl (which latter group
is opti na\tdéy subgiri t ut edN\g¥'hal o) and Het7), (d)

C3 10 cycl oal kyl, C4 10 cycl oal kenyl (which latter two
e léirmapmsioaﬂptdsymsﬂbstitut ed by one or nore
bstltuents sel pcted from h = G .6 al kyl,

@  TEPEASRBERYD, IH(’R; QL S(CAdni SﬁODM;e@(@} @UFCHsNapt i onal Iy
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bsti tut d Het8 0 Rl7a, (f
é%B‘I‘ﬁ‘f%‘Bt%ct?S%/% 2)2N?rF]e 17c)()R17<(:|)e) (h) & (0

g%g%%&@?@rf (ﬁs)pt’:'ér?;re)(\(/\hRilZE)l a?%er group is

optionally substituted by halo), (1) Het9 and (m

RIS

RS

3( a1)3( R18b) (R18c); Rl7ato R171i ndependently
RePrte iRt indepemdentlyaepreserince,

(a) H,

(b) CN,

(c) NH,,

(d) OR" or

(e) C(O)OR'S;

represents

(@) H,

(b) Cy.10 alkyl, Cs.q9 alkenyl, Cs_;o alkynyl,

(c) Cs.p0 cycloalkyl, Cy.0 cycloalkenyl, which latter two groups are
optionally substituted by one or more substituents selected from halo
and C,.¢ alkyl, or

(d) Cy.3 alkyl, which latter group is optionally interrupted by oxygen and
is substituted by aryl or -O-aryl;

represents

(a) Cy.1p alkyl, Cs.49 alkenyl, Cs_19 alkynyl which latter three groups are
optionally interrupted by one or more oxygen atoms, or

(b) Cs.i0 cycloalkyl, C4.19 cycloalkenyl, which latter two groups are
optionally substituted by one or more substituents selected from halo
and C.¢ alkyl, or



(a) H (b) CLIO al kyl, C2_10 al kenyl, C2_i 0 al kynyl
(which latter three groups are optionally substituted
woOypo@snassas nore substituents sel ected from hal 8CTSE2004/001878

Cl.6 al koxy, phenyl (which latter group is optionally
substituted by hal o) and Hef10), (c) C3.10 cycl oal kyl,
4 10 cycl oal kenyl (which | er two groups are
optionall% substituted by one or nore substituents

sel(erCed nwihadiolatteHgrewh is@ptforallyythterfipt&d BY @?ge&n and

phenyl i.ch latter group is optionally substitu
by ha}sé‘wéﬂﬂlt%gifﬁl QaP-prdnyl (which latter group is
optionally substituted by halo) or (e) Hetl12, provided
that R17b does not represent Hwhen pis 1 or 2; Hetl

RE® 8 2R i gepéhdentd a r4 - 14- nenber ed
hettgﬁ%c’s%l i g@gr o%glg %ongoggni Elg@éé)ﬁédgﬁt?%quesr? er oat ons
se&cHed from oxygen, nitrogen and/or sul fur, which

het er ocyclic groups may conprise one, two or three

ri fgsCanallyh(whichdatiet goupeds opjionaley substitiited by one or more

substi tuents, sel ect from(a) halo, (b) CN, (c) CLIO
al kyls,utbég. e&%ﬁl%‘ﬁﬁ?m@gﬁ]@(%%d@@l (\(/\/ni)ch IattZer f our

14 ' I bstit
AR st ind e ROtk aona S OB C 91 (Bt part of
Viﬂglacipt [ ec:)nal 'y 1§F u gt% |nta %?égbst;[gﬁﬁai% gn'da%g/eérgér}ee%rd?ﬁ?gﬁalo
ag3nsp) cycl oal kyl, C4.10 cycl oal kenyl (which latter two

Qgrqucps are optionally substituted by one or nore
dbstFePTessnts sel ected fromhalo, OH =0, CL 6 al kyl ,

%@gﬁﬁh lﬁiﬁ%ﬂﬁ{tg@gk&?@gﬁéﬁﬂyp&oﬁghi s optionally

(b) Cs.; cycloalkyl,

(c) C(0O)O-C . alkyl (the alkyl part of which latter group is optionally
substituted by aryl and/or one or more halo atoms),

(d) C(O)Cy6 alkyl,

(e) C(O)N(H)-Cys alkyl (the alkyl part of which Ilatter group is
optionally substituted by aryl and/or one or more halo atoms) or

() S(0)2-Cy.6 alkyl (the alkyl part of which latter group is optionally
substituted by aryl and/or one or more halo atoms),

or R'® and R together represent Cs_¢ n-alkylene optionally interrupted by

O, S, N(H) or N(Cy.4 alkyl) and/or substituted by one or more C;4 alkyl
groups;

each aryl independently represents a Cg yo 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,
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(e) =0, (f) 0 R19a, (g) S(O) gRL9b, (h) S(O 2N(R
19¢) (R19d), (i) N(R19e)S(O) 2R19f, Q N(R 19g) (R19h),

wOk)sBESIZ6 O) - B8- R19i, (1) phenyl (which | atter PQT/SEmOI#/801878

optionally substituted by hal o) (n) Het 0 and (n)
Si (R20a) ( R20b) ( R20c) ; nga]‘q% i ndependent |y
represent, at each occurrenCe, (a) H (b) Cio alkyl,
C2-io al kenyl, C2.io0 alkynyl (which |atter three

0@ gy Crapalkeyy b sy kgt (blicnistr (e groups are
phenmlpml z gubstitirtad Ry ng0s @oa%s%ﬁvws §%ﬁ§t@?‘¥%@@dﬂalo>
oy el SIS ol ShT L CEIOEE BT AR et thigh Jter
ﬁﬁf’i%‘réﬁ@ %d%ﬁ’f’f%mé %ﬁﬂﬁﬁ@%ﬁf%ﬁ%@%ﬁ?&; oyl (whi Lﬁ”‘

HZ@@ 4" &ytoaliyRpCi gnaktipakenst i(witield lagtehavo) groups are

(d) Ehen (which latter group is optionally
su bstomwne y sy ﬁaﬂl@)d oy oxi@ePr Here sulpﬂtﬁuelﬂé gelegted frdm halo,

ndopaacno) - reoederfi-e MGy HEmBbr ket BrEEyEPRD.
?i om B bR GRL felp e Eﬁ? r°a&ﬁfr§hse' seted
&gr@}gﬂe’l i cC groups may be substituted by one or nore
(H) SO)R'™,
() SO)NRTHR'™),
(B)NR')SO):R,
@) NRER™),
G) BS.C(0)-B*-R'7:,
(k) phenyl (which latter group is optionally substituted by halo),
(I) Het’ and
(m) SRR R1E);

R!" to R!" independently represent, at each occurrence,

(a) H,

(b) C1.10 alkyl, Cy.q0 alkenyl, C,.19 alkynyl (which latter three groups are
optionally substituted by one or more substituents selected from halo,
OH, C,. alkoxy, phenyl (which latter group is optionally substituted
by halo) and Het'®),

(c) Cs.p cycloalkyl, Cy.qp cycloalkenyl (which latter two groups are
optionally substituted by one or more substituents selected from halo,
OH, =0, C,4 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

() Het'?,
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substituents selected fromhalo, =0 and G _6 al kyl; Bl
to B8 independently represent a direct bond, O S or

woOlposrmssgas and g i ndependently represent O 1 oOPCER/SE2004/001878

R18a, R18b, R18c, R20a, R20b and R20c i ndependently
represent C 6 al kyl or pheﬂ%/% (which latter group is
optionally substituted by o or C alkyl); unless

ot herw se sgem fied (i) alkyl, alkenyl, alkynyl,
pﬁd\ﬁiﬂ@@tﬂwR tyadsaniticeprebentdal Ivo;healmlsahdr al kenyl ene
groups, as well as the al kyl part of al koxy groups,
may be substituted by one or nore halo atons, and (ii)

HafE B, HSL - oeneyeata Fohannty oo, Fanyibire BeBRinghe

ga%\'%spé;qerﬂ%m BHE Br Moy %@@oﬂﬁﬁ%ﬁél@@ﬂehﬁ@iﬁ%@g@ﬁ' fitrogen

rve er eo COﬂ"pOUI’]d as cl al ned Cam

* ahdM SifUrS whilP MReHOEy dic }—?ﬂma b Bay xomgrier ohe o oEHtRee

- la O13a R 4 R5\ N -(CH2)s I | Ib OHH
ripgs2htd-maBbe 3hbdRtuiRs l:F§60m¢ oﬂmrﬂwbstltuents selected from
(a) halo,
(b) CN,

(¢) Ci.10 alkyl, Cy.q0 alkenyl, Cy.10 alkynyl (which latter four groups are
optionally substituted by one or more substituents selected from halo,
OH, Cy.¢ alkoxy, C(O)OH, C(0)O-Cy.¢ alkyl, phenyl (which latter
group is optionally substituted by halo) and Het®),

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

(e) =0,

(f) OR™®,

(8) SO)R™,

(h) S(OENR*HR™),

(@) NR™)S(0)R™,

() NRPHR™),

(k) B’-C(0)-B*R",

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

(m) Het® and

(n) SIR*R*IR™);

R to R™ independently represent, at each occurrence,

(a) H,
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- (CH2) N (CH2)V- ON 14b RIc R OHR wherein X1
represents CH or N, when X1 represents CH (a) Rx

woepsasgnts Rb as defined in Caimlb5and (b) RPCT/SE2004/001878

represents Rila as defined aim1l; when X1 represents
N (a) Rx represents Rd as ﬂeflned in daim1l, and (b)
Ry represents R Ic as defi 4d in Claiml1;r represents
1lto 3; s represents 2 to 4; and t represents 1to 3; u

angbyCi_noslkghdent | afkempr €s ﬁﬂtlk?nj?lo(vmlch ﬂaattmjlh[re:n‘ gmu@s dire
v being 1 or 2; Rl, R2a, R2b, R3a, R3b, R4,
R | a optionaly, smgmte@msmnemmorewbﬁtﬂmﬁts wéeqimlj fmznah@lo

ésafjﬁbi{” o RIS PG S o D ERaa SPUPTATY ubsijiged
(o) B BB Gni'ch Tatter group the GF2' unit
' S (8} tacheYclaallfl) iCy.yg cycloalkenyl (which latter two groups are
optionally substituted by one or more substituents selected from halo,
OH, =0, Cy alkyl, Cy¢ alkoxy, phenyl (which latter group is
optionally substituted by halo) and Het®),
(d) phenyl (which latter group is optlonally 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 C,_ alkyl;

B! to B® independently represent a direct bond, O, S or NH;
n, p and q independently represent 0, 1 or 2;

R RIS R R0 R 4nd R¥ independently represent Cy¢ alkyl or |
phenyl (which latter group is optionally substituted by halo or C;.4 alkyl);

unless otherwise specified

(i) alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, alkylene and
alkenylene groups, as well as the alkyl part of alkoxy groups, may be
substituted by one or more halo atoms, and

(ii) cycloalkyl and cycloalkenyl groups may comprise one or two rings

and may additionally be ring-fused to one or two phenyl groups;



Rl represents (a) phenyl optionally substituted by one

or two substituents selected fromhal o, nethyl, CF3
wanasmesheoxy, (b) pyrazolyl optionally substit BCESEP4/001878

one to three substituents selected fromd and nethyl,

(c) thienyl optionally suba@étuted by d or pyridinyl,

(d) pyridinyl optionally s tituted by OH or nethoxy,

(e) pyridonyl or (f) benzodi oxolyl optionally

o‘i‘lal;ﬂialrmubwhdaylyh@daaptam@deﬁ@dnve%areoﬁsb al | represent

H, R4 represents nethyl; r represents 1, R5 and R6

both represent H the group represents or RO represents

2 Ackonpyiti Tobddi n SRS AR  SBGHR PY RR

I %)%nally substituted by N(CH3)2; Rl4crepresents
%?))I ferf-butyl,H ethyl, CH2CF3 or cyclopentyl; Rm
represents H, Qﬂre ylos CF3, nmethoxy,yF or C; and Rya

represerg®® H | .H4. A phargcepyti cal
formul at4,oN i cofiidy) fRed in any one
of d aiffs g phar naceut y accept a@ e

deri vaty adm xture with

phar maceu c}N Ocept abl e adj uvant, diluent or
carrier.R Al?_?n'pound as defined in any one of C ains
1to 3, or R/

5 R
R‘I 3a
R® N”
® 14
RZ_ ~(CH2)——O\ /H\ /R :
R Ib

R2a
A/
R

4 5 6 13b
=3 R R{ R (CHy), /N—-R
R3a—l X N N 14b
(CH,),—© N—R lc
R% o) 2/v I
SN o H
R* |
A/NH
X
wherein X' represents CH or N;
when X' represents CH
10 (a) R*represents R® as defined in Claim 1, and

(b) R represents R'™ as defined Claim 1;

when X! represents N

(a)  R*represents R as defined in Claim 1, and

(b) R represents R''° as defined in Claim 1;
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pharmaceutically acceptabl e derivative thereof, for
use as a pharmaceutical. 6. The use of a conpound as

wdebisrsgg2sn any one of Clains 1 to 3, or a PCT/SE2004/001878

pharmaceutically acceptabl e derivative thereof, as an
active ingredient for the mﬁ[uf acture of a nedi canent
for the treatment of a condi®/i on where inhibition of
thrombin is beneficial.7. A nmethod of treatnent of a
efpdédantn]1 td8y e i nhibition of thrombin is beneficial,
whi ch net hod conprises adm nistration of a

$ repregemis 2dakt gnéf f ecti ve anmount of a conpound as
defined ip. apy one of Clains 1 to 3, or a
WW@&JFF‘&S# |y acceptabl e derivative thereof, to a
SRRSO BIchR ChBEn 5 ¢ EERLEPOFy g *8iifa® or 2
RONRBURE® GEf RPTRIARF, RS RIS IFI4Y RIFP, @2 R4, RMY BH R and
conprises: (a) for conpounds of formula | in which the
draeps@efimpdes €asn (i) C(O)N(R 8a)-[CH(C(0)R 9)] o-i
-C0.3 alkylene-CQLl) , (ii) C(ON(R8b)-C2.3

al kenyl ene-CQV, (iii) C(ONR8b)-C2_3

3 % BP5a0 blaimedn et 2 U Bds oot

4 1

=» ROR{R X
X

Rsal A N—(CHz)r—@’R
R2 0 RY la
S N o
R |

_NH

1'21

wherein
A represents CH,, (CHy), or CF,CH, (in which latter group the CF, unit is
attached to Rl);
R! represents
(a) phenyl optionally substituted by one or two substituents
selected from halo, methyl, CF3 and methoxy,
(b)  pyrazolyl optionally substituted by one to three substituents
selected from Cl and methyl,
(¢) thienyl optionally substituted by Cl or pyridinyl,
(d) pyridinyl optionally substituted by OH or methoxy,
(¢)  pyridonyl or
(f)  benzodioxolyl optionally substituted by halo;
R% R?® R* R all represent H;
R* represents methyl;
r represents 1;

R’ and R® both represent H;



coupling of a conpound of formula Il, R3b 4 R
Réwherein Rl, R2a, R2b, R3a, R3b, R4, R5, R6 and A are
waod@bsszed in Caiml, with a conmpound of f or rRUTAERON/N01878
HGa-L Il wherein L is as defined in daiml and Ga
represents (i) -N(R8a)-[CH(C(O)R 9)]o.r
C0. 3al kyl ene-CQv, (ii) -N ) - C2. 3 al kenyl ene- CQV,
(ii1) -N(R8b)-C2.3 al kynyl ene-CQ1),-, (iv) N(R80)C0_2
theleybigne- Ra @b or (V) 4cf wherein QRa represents N
or N and R8a, R8b, R8c, R9, Ql, @b and a are as
defined in daim1l; (b) fox1corrpounds of formula | in
which G represents O N cH2) -f and L represents
La, which latter group F esgnt® L as defined in
Caim1l, except that it do not represent CO
al kyl ene-Ra, cyclisation of arRfonpound of formula 1V,
O H2Nwherein V is as defined above and Rl, R2a, R2b,
regﬁaseﬁ@b, R4, R5, R6 and A are as defined in Caimi1;
(c) for conmpounds of formula I in which Ra, Rb, Rc or
Rd represents R° CH,

Z">N
or I

" NH,

R™ ,
R’ represents H, F, Cl, OH, methyl, tetrazol-1-yl, OCHZC(O)N(H)R12b or
CH,N(H)R™;
R represents H or C;.; alkyl optionally substituted by N(CHs),;
R represents C(O)O-tert-butyl, H, ethyl, CH,CF; or cyclopentyl;
R™ represents H, methyl, CF3, methoxy, F or CI; and

R represents H or 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.

6. The use of a compound as defined in any one of Claims 1 to 3, or a
pharmaceutically acceptable derivative thereof, as an active ingredient for
the manufacture of a medicament for the treatment of a condition where

inhibition of thrombin is beneficial.
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15

-C(=NH) NH2, - C(~NHNH2) NH2 or -C(=NOH) NH2, reaction of
a conpound of forrmula V, V wherein Lb represents L as

wdebisraggesn Claim 1, except that Ra, Rb, Rc or PBU/SEz®4/001878

appropriate) is replaced by a cyano or -C(=NH)O-GC _4
al kyl group, and Rl, R2a, RSa, R3b, R4, R5, R6, G
and A are as deflnedln Cld1 with a suitable
source of ammoni a, hydrazine or hydroxyl am ne; (d) for

Tonpomstedobdf freatmedm df & rontitivh Whaee iikiiBhionr oRflBombin is
represents H, deprotection of a correspondi ng conpound

bénetfimiah | whichi meihod FroRIBises Radministraiat qfag therapeutically

SRR arRoBk G5 FGmRONd A° dkfiacd oy bpt EECIRnsd 103, ora
FERRLERELAY, BlodiBALEHRANNL B CRIMBN oo EFIALE. fom.

afs@c%@meuaﬁs&héwﬂaﬂlén.VI VI R wherein R2a, R2b,
R3a, b R4, RS, R6, Gand L are as defined in Claim

1, with a conpound of fornmula VII, R*-A-Lg2 VIIvvherein
Lg2 represents a | eaving group and R1 and A are
&ef i Aceroressdoaiths preppeptiondnt aentppowed ob o ag dpﬁrlﬁd in

i.ch. A resents C(O NH, reaction of a conpound of
&?ﬂ-‘mﬂr’a bﬂ(’?’c&’?ﬁi‘ésfeisned above, with a conpound of

{aﬂ rf@"g?rrr#{é!lﬁds & T M Whid@leSBufE teprésenfiel | ned
i)  CONR™-[CH(C(O)R’)]p1-Co.s alkylene-(Q))q,
(i)  C(ONR®)-C,.; alkenylene-(Q'),-,
(i) C(O)N(R™)-C,.; alkynylene-(Q"),-,

(iv)
0
I\
}3& N(R*)C,, alkylene—Q*® Q%
) 0-2 \—_/ _§; o
v)
0

}%LQ@QZQ%'

wherein Q* represents N or NHCH,

coupling of a compound of formula I,

R3b R4 R5 RG
R OH
Il
R% § 0
R* N0
A _NH



(h) for compounds of formula | in which A represents
Cl 6 al kylene, reaction of a conpound of formnmula VT, as
wdebisraggeabove, with a conpound of formul a | X, PRI/SE2004/001878
CO- Sal kyl ene-CHO | X wherein Ris as defined in Caim
1, followed by reduction in %?e presence of a reducing
agent or (i) for corrpounds1 formula | in which Ra,
Rb, Rc of r%p sents -C(=NCN) NH2, reaction of a
Wher@ndbndi AgRi tfé&dh%ﬁ’ &, R3;RfllandlA|amewb|delﬁnE’é in RMaim 1,
R¢..or ctivel represents -C(=NH)NH2 wi th
W%g@mpgp@ipgéomgla leonpound of formula I, as
defined i n&ﬁlﬁal m 8, or a protected derivative Iia]1her eof .
10. A conp f formula IV, as defined in d
Whe?elﬁms%t&@“gfég hinf9 gépres’eh A conpound of
alm

formula V, as or 'a protected

s derivdi ve-Ntle%aﬁ@CH@aom?)svoqm@yancy@éné Mua M, as
defined in Clajm8, or a protected derlvatlvethereof
()  -NR®-C,; alkenylene-(Q"),-,

(if) - -NR™)-Cy alkynylene-(Q),-,

(iv)
c a
'g‘N(RB )C,, alkylene—Q? QZb—g—
or
10 v)

AN
Tt

wherein Q* represents N or NHCH and R% R® R% R Ql,
Q™ and a are as defined in Claim 1;

(b) for compounds of formula I in which G represents

—N
\
—§_<\N)\(CH2)O_4~§—

and L represents L°, which latter group represents L as defined in Claim 1,

15

except that it does not represent C alkylene-R® cyclisation of a compound
of formula IV,

RSb R4 RS R6
33____ O_ N
R S \> (CHy)e7~ L®
R O HN
R2a [l\j ) v
_NH
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wherein L? is as defined above and R, R®, R®, R* R® R, R’ RS and A

are as defined in Claim 1;

(c) for compounds of formula I in which R?% R’ R° or R? represents

-C(=NH)NH,, -C(=NHNH,;)NH, or -C(=NOH)NH,,
compound of formula V,

Rsb R* RS RS
RE— XX G

R2b—7\ V

reaction of a

wherein L represents L as defined in Claim 1, except that R%, R®, R® or R

(as appropriate) is replaced by a cyano or -C(=NH)O-C., alkyl group, and
RY, R R™ R* R¥® R, R’, RS, G and A are as defined in Claim 1, with a

suitable source of ammonia, hydrazine or hydroxylamine;

(d) for compounds of formula I in which R"* R™ or R represents H,

deprotection of a corresponding compound of formula I in which R'*?, R!*®

or R (as appropriate) represents C(O)O-CH,aryl;

(e) for compounds of formula I in which R'* represents H, deprotection of a
P

corresponding compound of formula I in which R!* represents

C(0)0O-C alkyl;

(f) reaction of a compound of formula VI,

R R RY R°
R VI
7™
e N0
NH,

wherein R*, R®, R* R® R* R’ RS G and L are as defined in Claim 1,

with a compound of formula VII,
R!-A-Lg?

VII
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wherein Lg® represents a leaving group and R' and A are as defined in
Claim 1;
(g) for compounds of formula I in which A represents C(O)NH, reaction of
a compound of formula VI, as defined above, with a compound of formula
VIII,

R'-N=C=0 VIII
wherein R! is as defined in Claim 1;
(h) for compounds of formula I in which A represents Cy¢ alkylene,
reaction of a compound of formula VI, as defined above, with a compound
of formula IX,

R!-Cy.5 alkylene-CHO IX
wherein R is as defined in Claim 1, followed by reduction in the presence
of a reducing agent; or |
(i) for compounds of formula I in which R% R®, R® or R? represents
-C(=NCN)NH,, reaction of a corresponding compound of formula I in
which R%, R° R° or RY respectively, represents -C(=NH)NH, with

cyanogen bromide.

9. A compound of formula II, as defined in Claim 8, or a protected derivative

thereof.

10. A compound of formula IV, as defined in Claim 8, or a protected

derivative thereof.

11. A compound of formula V, as defined in Claim 8, or a protected

derivative thereof.

12. A compound of formula VI, as defined in Claim 8, or a protected

derivative thereof.



