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NOVEL COMPOUNDS The present invention relates to novel
hydant oi n derivatives, processes for their
w@e@pAasRts on, pharnmaceuti cal conpositions contBCTSEI05/001917

them and their use in therapy. Metall oproteinases are

a superfamly of proteinaseé (enzynmes) whose nunbers

in recent years have increased dramatically. Based on
structural and functional considerations these enzynes
have been classified into famlies and subfam lies as

Cﬂgﬁg@@@ﬁ&ﬂﬂm@ghﬂ Hooper (1994) FEBS Letters 354:1-6.
Exanpl es of netall oprotei nases include the matrix

net al | opr ot ei nases (MWs) such as the col | agenases
The pdeRing inviviigon felRS3D novﬁélygmtamudqawwee mmssqvwgt}nelrt he

I
e LR AL, M b ToLLSL0  MIED)

MI- MVPs (MWP14, MVWP1l5, MWP1l6, MWP17); the reprol ysin
or adamal ysin or MDC fam |y which includes the
Metadlopeateinasss aed sshediaideef proteinases (PR HWRPSY pygnbers in recent

yeairsrr:liz%rﬁ d%créaseé'\ Ma%a%'g T%l:d 0}1'3 &ﬁfaﬁ&ﬂcﬂfuﬁqeﬁﬂday cof¥idethtions these

ENZYyNesS sUc roco agen processing
enAyRE Bhvetsen cBeEYied aiel famﬁmésr aﬂaiwuhfalnﬁhesaetseiemﬂmd s NGV, Heoper

(oRREFESEESRSs b0 EobATL S IR STENTE. Lk

meM?B?r{glté?ﬁsg @Kﬁ%fﬁcﬁrﬁ tﬁéeéogﬁ% i asés‘(l\/ﬁﬁP!l 'THMI‘@ MM!P'IB)athe

ora o ogi cal se processes ft

gelamnasm(mgsmménﬂmtrbmn@smamw émenMMPll) matrilysin

T R R R DR S

MNIB €5 mlkmﬂ)%é e8prbsialof a¥Anaydih @aMm@ngﬁuyaholch includes
matri x substrates such as col | agen; prote IAﬁan and

thefspmm@@mdrsheddamsu@lpa&)m geRvestRg enzmes ( 1bnd BACE); the
o AR PR £ 8B BRGEBL a8 pfise P

andletﬁémétﬁllélﬁﬁteﬁl{asésTsNEh as %gdedah&epﬂmtenﬂasthdﬂi ainivertial enzyme

roteol ysis processin or ddj.n of bi ol oqi
fan‘rl)lly and thg anglot%nsm convertgl;ng enzyme% milyg ogi cal l'y

Metalloproteinases are believed to be important in a plethora of physiological disease
processes that involve tissue remodelling such as embryonic development, bone formation
and uterine remodelling during menstruation. This is based on the ability of the
metalloproteinases to cleave a broad range of matrix substrates such as collagen,

proteoglycan and fibronectin. Metalloproteinases are also believed to be important in the

processing, or secretion, of biological important cell mediators, such as tumour necrosis

factor (TNF); and the post translational proteolysis processing, or shedding, of biologically
important membrane proteins, such as the low affinity IgE receptor CD23 (for a more
complete list see N. M. Hooper et al., (1997) Biochem. J. 321:265-279).

Metalloproteinases have been associated with many diseases or conditions. Inhibition of

the activity of one or more metalloproteinases may well be of benetit in these diseases or

conditions, for example: various inflammatory and allergic diseases such as, inflammation

of the joint (especially rheumatoid arthritis, osteoarthritis and gout), inflammation of the
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i nportant menbrane proteins, such as the low affinity

| gE receptor CD23 (for a nore conplete list see N M
wolowpmss2et ah, (1997) Biochem J. 321:265-279)PCT/SE2005/001917

Met al | opr ot ei nases have been associated with many

di seases or conditions. Inhibition of the activity of

one or nore netall oproteinases may well be ot benetit

in tese diseases or conditions for exanple vari ous

gasi'ra;iﬁlltggt}npgi gé% (%SE)Q?I% ag%ri( 3% e %§a%reh@§errr% jve Cc(i)htls and
gas@tishihfldimaRst 60BE blﬁhl(éslpéc@mjdpgﬂia%l)s, eczéthh, alerrititisy, iaftumour
thegastro-intestinal tract (‘especial lﬁ i nfl aTmator%i1
e

metggiags oglinyagiens in mse@qeewsov@‘f@owlﬂ pacontgllethdegradatign of
ox QU] o A OB By RORLEBE it gpsoporss
and Phgdi’s éRee RIS dtseaéeemlsswmmd withabtrratlaagiodegsadtieicobarotd

coliﬁggféfeel)‘(’%;]gfgg:agl@%iﬁ t r I (ag%(gg pgglog%r{tééigﬁt r ééh}ﬁcglmglvms)
corh) ﬁfcef‘aﬁ%h%ﬁ@&@% g‘slﬁﬁgﬁﬁ ?e‘f%)\fé' Rnfions fsﬂcl@@@écﬂ@ﬁl&

angi ogenesi s; e en ance agen renodel ['i ng
anaamammsaaamﬂdmnahwdumbhetahag, clwryebdamtgadlsaasemzfél@ ((@tr@]‘ﬂfds

Viti [o

pe SRl ¥ ypBRAE O e bEsp bR AR Bdfexacont
ma&ﬁ@%hﬁﬁaﬁhg bbgdeedda chiiovaseting digatdsRach slaeyendsibaindng

di seases of the central and peripheral nervous systens
atherosesherasis;rasthimay rinigis] andshranic obgtgiysHmenyy disgages (COPD).

extracel lular matri x renodelling observed in

cardi ovascul ar di seases such as restenosis and
MMP 115 abd d@loanas nsicraphb feneiastadeion infeitallochistd s lwas miitially cloned in the

A o P TR SR8 B3 ) Wi mon

the f%E ﬁ?(%dp\ﬁ?(ib%‘ efmp1 4 ﬁggéf@féﬁﬁal%ye)??@s@éd 2 Rlivatbd lh8BPhages, and

Bi ol ogi cal emstry 2 664] and in man
hagtheet kleovga trebegyeoxepedi from @bBolamvRtphages rf@ltreﬂmke;ralﬂhyplro et al,

1o PR hfloaer] R oot Zhiael Bona e Pa el By e

athErR@Bioiie 1&iomI[Malsdfdto QY 1981, Aln. Bi RitRgi 58 16eM &iouye model
268: 23824] as well as in foamcells in

of GORBY is besedrast ahallenssiod mcq With siggERtls saroke for spomgntha,fwo rigarettes
a dgﬁitl‘?fays :}éf’éel'{. M%ltypé‘nﬁ&u&%ef@g&bulmonary emphysema after this

treatment. When MMP12 knock-out mice were tested in this model they developed no

significant emphysema, strongly indicating that MMP12 is a key enzyme in the COPD
pathogenesis. The role of MMPs such as MMP12 in COPD (emphysema and bronchitis) is
discussed in Anderson and Shinagawa, 1999, Current Opinion in Anti-inflammatory and
Immunomodulatory Investigational Drugs 1(1): 29-38. It was recently discovered that
smoking increases macrophage infiltration and macrophage-derived MMP-12 expression
in human carotid artery plaques Kangavari [Matetzky S, Fishbein MC et al., Circulation
102:(18), 36-39 Suppl. S, Oct 31, 2000].

MMP9 (Gelatinase B; 92kDa TypelV Collagenase; 92kDa Gelatinase) is a secreted protein ~~ ~

which was first purified, then cloned and sequenced, in 1989 [S.M. Wilhelm ez al (1989)
J. Biol. Chem. 264 (29): 17213-17221; published erratum in J. Biol. Chem. (1990) 265
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of COPD is based on challenge of mce with cigarette

snoke for six nonths, two cigarettes a day six days a
woe®@k/06383 d-t ype m ce devel oped pul nbnary enphpGERE2005/001917

after this treatnment. When MW12 knock-out mce were

tested in this nodel they dgvel oped no significant

enphysema, strongly indicating that MW12 is a key

enzyme in the COPD pat hogenesis. The role of MWs such

(36522 s TR CO Y T e o et aStred, R gipiled

1nf09?1hﬁbl9{ihd ﬂ%fe%ﬂcbs bl'i] fﬂlﬁﬁﬂi?eta% . @My &TZUW@FBJQ@D&) @hY Matrix
I nvesti gati onal 1& 29-38. It was recentl ){
Metauepmmms 1l A28, @mn |bm Petkase R Frddechpmage- 115 - 148,

Acimihian- (SR aRL) Tbi AU VER A se R RRESR D GTeview

by‘fl[-ﬁh,bﬁ&lz MZerBl(1998), Circul ation 102:fl 8\ 36 39 Suppl
S, Cct 31, 2000]. MWP9 (Cel atinase B; 92kDa TypelV
Col | agenase; 92kDa Cel atinase) is a secreted protein

A T a5 s
oste(l)%lgaété?ﬂ&tggﬁgfgslandpﬂéﬁm}ﬂﬁgeb dilova¢vem thaexpressionl can bh dnduced in

A
thessr OOIeI560S S 109 CEE R BY S or D Meglar T B G RR sl the

cell?‘%I gro%ftff Efefdrs 8r &Holhﬁéss TRERLLAHR sarhe PhedMtor ofien Wepltated in
Matri x Netalgwgrotelnases 1998, edited

mﬂgﬂnm;fggwgo?f Rsonse/b i fisr sacreied MBS, VM EddTeleased as
ress 45 O 7
an ]&FW l%rp SRARS I ],c § %%vs%%&eii;ﬂihﬁeﬁe%é) %W%e%ﬂ%%gtg)@ﬁ? active

enzy . DhR pesiedsedreqhirdRY this attbation o1 @b memoakihywi. dha bhkmce of
cell types, including tro hoblasts osteo% asts,

active MMEDiersys asativenAmedy Buther isgplaied i vive byypterctipn, with
TH\?@Q @?ﬁh@ﬂﬂfﬂﬁf& of Meﬁﬁﬁ){fwr&@iﬂgseg e1)l 8 n@0A1y boehRRg p?@claﬂn TIMP-1

y sever al ors, 1ncl’uding exposure of
blndetd the Cotegmnimal fe gfoaaif OMSLPOy leeding ki mbibitionhafghe eatalytie éomaln of

same medi at or t Ilca d ni.tiatin
VTR B BPS OF BOpEP RNt RoMENED. Skt BEPRRsactive MMPS
and BEBrdsendeddr Q‘iﬁﬁdl 88mbine to determine the amount of catalytically active
MMP9 which is present at a local site. Proteolytically active MMP? attacks substrates
which include gelatin, elastin, and native Type IV and Type V collagens; it has no activity

against native Type I collagen, proteoglycans or laminins.

There has been a growing body of data implicating roles for MMP9 in various
physiological and pathological processes. Physiological roles include the invasion of
embryonic trophoblasts through the uterine epithelium in the early stages of embryonic
implantation; some role in the growth and development of bones; and migration of

inflammatory cells from the vasculature into tissues.

MMP9 release, measured using enzyme immunoassay, was significantly enhanced in fluids
and in AM supernantants from untreated asthmatics compared with those from other
populations [Am. J. Resp. Cell & Mol. Biol., Nov 1997, 17 (5):583-591]. Also, increased

MMP9 expression has been observed in certain other pathological conditions, thereby
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an inactive Pro-enzynme which is subsequently cl eaved
to formthe enzymatically active enzyne. The proteases

wo e@ioseds for this activation in vivo are not REODBE2005/001917
The bal ance of active MVW9 versus inactive enzyne is
further regulated in vivo by interaction with TI MP-I
(Tissue Inhibitor of Metall oproteinases -1), a
natural |l y-occurring protein. TIMP-1 binds to the

. Cterm regi on of MVP9 ' t.Q, .phi bl L .
imiricahaMithe FERR oot exives 2 i S abE Bpblndfe i
AlSRAES FliseBseOmuRipddddtGosi6, | 0d e Ofptitiedn athercacleiog’s 184dRgs to
and the presence of TIMP-1 compine to determ ne the
acuggreqranary corditiens,surk a3 myoessdiplBIaupimy. whi ch i s present
at a local site. Proteolytically active MW9 attacks
substrates which include gelatin, elastin, and native

A niyfier bVmatadlofippenade ddlibiagens ;kootvnlisee, foo eamhple) thy reviews of
against native T I . age r ot eqgl ycans._ or

P IRE T T T T T S

8(32!ggb-'2§91 Aq'ag)gif\ggﬁt%kém. MV791999. ¥ REMRHER BANRd 99(9FRTL2776).

pat ho processes. Physi ol ogi cal roles
i nclude the invasion of enbryonic trophoblasts through

wo B AL SRR b G et o R2°5r owe n and

devel opnent of bones; and mgration of inflammtory
cells fromthe vascul ature into }issues. MVP9 rel ease,
measur ed using enzyne i nmupgasdiy, was\gignificantly
enhanced in fluids and in AM spiperpant ants from
untreated asthmatics conpar i t M\t ho from ot her

popul ati ons [Am J. Resp. Wby . ., Nov 1997,
17 (5 583-5 ;_£%§o i ease expr ebdl on has
been observ in Certain other patho\ogic

condi tions, therebyinplicating MW9 i [ aease
processes such as COPD, arthritis, tunour tastasis,
Al zhei mer's di sease, multiple sclerosis, an blaque

rupture in atherosclerosis |leading to acute coronary

that aredistfubasMMP mbdlsitory, pegticdlaally as pbwntMMPL2 hibitotser of
nmet al | oprotei nase inhibitors are known (see, for
exanpl e, the reviews of

We now disclose a further group of hydantoin derivatives that are inhibitors of
metalloproteinases and are of particular interest in inhibiting MMPs such as MMP12 and
MMP9. The compounds of the present invention have beneficial potency, selectivity

and/or pharmacokinetic properties.

In accordance with the present invention, there are provided compounds of formula (I)

AN % 0
RZ
B N\SA%J\ NH
/N N_4g
. O_ 0 mw N\_.
O 0

wherein
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MWP inhibitors by Beckett R P. and Wittaker M, 1998,
Exp. Opin. Ther. Patents, 83}:259-282; and by
wO\biobeees M et al, 1999, Chem cal Revi ews 99PGC)/SE2005/001917
:2735-2776). WD 02/ 074767 di scl oses hydant oi n
derivatives of fornula that.are useful as MW
inhibitors, particularly as potent MW12 inhibitors.
We now di sclose a further group of hydantoin
derivatives that are inhibitors of netall oproteinases
and are of particular interest in inhibiting MWs such

1as 9. .The ¢
R' pusts oy Benarrepsh Bt LSy ebyBubaRE Shronapy furher
phar macoki neti c properties. I n accordance with the
Subﬁﬁﬁ@éhvCﬁﬁw&ﬁfP%ﬁPeQWﬂgPémﬁﬁ%aBW%Nlded conpounds of
formula (I) whereinR represents cycl obutyl or
cycl opropyl; said cycl opropyl group being optionally

2further bst CNor one or two fluoro
gﬁgoﬁé%fyi%ﬁ)fcgg@ PP 5 kyl or cycl opropyl ;
and A A and B i ndependently represent CH or N, and
pgar maceutically acceptable salts thereof. The
.exi st in enantioneric
A, ,fﬁo?Rﬁ@gﬁ?%p?éd{ng&g%ﬂrgsﬁgt?gﬁg\g that all enantioners,
di astereoners, racemates and m xtures thereof are
included within the scope of the invention. Conpounds
andgfhatrosaeutically accerigblasalis teskeaft i n various tautoneric
forms. Al possible tautoneric fornms and m xtures
thereof are included within the scope of the
Thé Evt8tunasof formohelandoekistim tnanRomepc dererst & is to be understood that

ol AP BERP B BRE s O o (R Lo rced wikin he

scope of the invention.

Compounds of formula (I) may also exist in various tautomeric forms. All possible

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

In one embodiment, R1 represents cyclopropyl; said cyclopropyl group being optionally

further substituted by one or two fluoro atoms.

In one embodiment, R1 represents cyclopropyl.

. 2
In one embodiment, R2 represents methyl or ethyl. In one embodiment, R represents

methyl.

In one embodiment, A and A1 each represent N. In another embodiment, A represents N

~ and A Tepresents CH. ™

In one embodiment, B represents N. In another embodiment, B represents CH.
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In one enbodi ment, R represents cyclopropyl. 2 2 In

one enbodi nent, R represents nethyl or ethyl. In one
weedvodoirent, R represents nethyl. In one enbodP@ERE2005001917

and A each represent N. In another enbodi nent, A

represents N _ 1 _ and A regyesents CH In one

enbodi nent, B represents N. 1n another enbodi nent, B

represents CH. 1 2 1 In one enbodi nent, R represents

cycl opropyl; R represents nethyl or ethyl; A and A

each represent N, and B represents CH 1 21 1n one

In grgt%gﬁraa%ﬂamtﬁ FBRLERE 8o @%@%ﬁ&ﬂqmmﬁ R{GRERE A and Al

or e repr esent

ca %eresearrﬁaraare@eremmﬂ enbodi ment, R represents
cyclopropyl; R represents nmethyl or ethyl; A

represents N and A represents CH, and B represents N
1 I n one enpodi nent, R represents cyclopropyl; R
In @mntsehmsntnﬁt Frpresents ey elppropyl; Re persesentsgnaihylar cfhyl; A and Al
represents CH and B represents CH In one enbodi ment,
eathﬁ@rﬁre@é%@gdwemsiﬁn&w {; said cyclopropyl group being
optionally 2 further substituted by CH3, CN or one or
two fluoro atons; R represents G to 3 al kyl;

In one embodiment, R represents cyclopropyl; R™ represents methyl or ethyl; A represents

N and A1 represents CH; and B represents N.

In one embodiment, R1 represents cyclopropyl; R2 represents methyl or ethyl; A represents

N and A1 represents CH; and B represents CH.

In one embodiment, R1 represents cyclopropyl; said cyclopropyl group being optionally
further substituted by CH3, CN or one or two fluoro atoms; R2 represents C1 to 3 alkyl;

and A, A1 and B independently represent CH or N.

Unless otherwise indicated, the term "C1 to 3 alkyl" referred to herein denotes a straight or
branched chain alkyl group having from 1 to 3 carbon atoms. Examples of such groups

include methyl, ethyl, n-propyl and i-propyl.

Examples of a cyclopropyl ring optionally further substituted by one or two fluoro atoms
include 1-fluoro-1-cyclopropyl, 2,2-difluoro-1-cyclopropyl and 2,3-difluoro-1-
cyclopropyl:
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and A, A and B independently represent CH or N. Unless

ot herwi se indicated, the term"C to 3 alkyl" referred
wo o00kesRIH denotes a straight or branched chai PCEER3005/001917

group having from1l to 3 carbon atonms. Exanpl es of

such groups include nethyl,7ethyl, n- propyl and

i -propyl. Exanples of a cyclopropyl ring optionally

further substituted by one or two fluoro atons include

1-fluoro-1-cyclopropyl, 2,2-difluoro-l -cyclopropyl

and 2, 3-di fluoro-Icycl opropyl : Exanpl es of conpounds of

Ex ed SYBRib@As dTGhd B9ention include:
( 5) 5-({[6-(2- cycloprogyleyr|n1d|n 5-y I{ 4- di hydr oi
(SSﬁ-éq{J[Gp(@l-qmlop(cbpy;lpynmldm— -yl)-3,4-dihydroisoquino in-2(1H)-

y1]53((1@,§}’1 t?,?,[) lgaznpalgg%ﬂl gzol i di ne- 2, 4-di one ;

orropy n-3-yl)-3, 4 di hydro-2
(58)-8- ('{1E6P¢6'~ d¢Id pfjd}%(ridlﬁ 3-y1)-3,4-dihydro-2,7-naphthyridin-2(1H)-
QJ met hyl ) - neth i mi.dazol i di ne- 2, 4-di one;
yllgu gyly%mﬁﬁ{hp/@ 5(@6&%%%?@}59%%4 fio8%n- 5-yI ) - 3, 4- di hydr o-
S RS P g syt iy o T epehyrigin 2Ly

y1] sﬁlﬁsmywmem - Betydiiropenfiging Pid- dlodc,n 5-yl) -3, 4-di hydr o-

(S R wlpra gt w3 i 2 e by -
yl]&%)ly@m%{ﬂy@ i@ﬂm%{ﬁhdb%ﬁ’dlﬁé pyrdighéli n- 5-yl ) - 3, 4- di hydr o

soqui nol i n-"2

(5SHSHELE- @mwﬂqmmmwrym@reﬁﬂy)ﬁ Ardihyderiseuinelip-A 1 d)-one;

A i e v 51

5 Jslgw (znayﬂlémﬁwr)mﬁhmmmw andikkaizolkoqliinein22 @HH one;
net hyl - [ 2- (I Z,efi gyl cycl opropyl)pyrimdin

ylls Ylj}m&tfwl)ﬁﬁ}ﬁéh gif%lé
( f i}

AR

2(1H)3/1]@uﬂ0ﬂ}§1}kneth$bmudawﬂldme%4— Hjone; _

(595 s U Y ARl YA L L 3 L Ak 1n-?5'-§‘1§-‘§',495‘1%_%/dmisoquinolin-2(1H)-

yl]sulfonyl}methyl)imidazolidine-2,4-dione;

and pharmaceutically acceptable salts thereof.

Each exemplified compound represents a particular and independent aspect of the

invention.

The compounds of formula (I) may exist in enantiomeric forms. Therefore, all enantiomers,
diastereomers, racemates and mixtures thereof are included within the scope of the invention.
The various optical isomers may be isolated by separation of a racemic mixture of the
compounds using conventional techniques, for example, fractional crystallisation, or HPLC.
Alternatively the optical isomers may be obtained by asymmetric synthesis, or by synthesis

from optically active starting materials.
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and pharmaceutically acceptable salts thereof. Each
exenplified conpound represents a particul ar and

w0 nabefpen2dent aspect of the invention. The conppCrEB2005/001917
formula (1) may exist in enantioneric forns.
Therefore, all enantioners, ,di astereoners, racenates
and m xtures thereof are ingluded Wi thin the scope of
the invention. The various optical isomers nmay be

i solated by separation of a racemic mxture qof the ... .. .
WheE A RRP G AED G P BRI Sb i BRRGoty G dsghyfioptindividual
optfc%ﬁ_\? Eétf%)%%nﬁsf MR RudbiSAloh§Bf thede dshdividfhll PEEIAE edBbiinica®s of the

optical isomers may be obtained by asymetric
inventitinheswell apthelygogyspohéisig sadengipsopt i cal |y acti ve

starting materials.Wiere optically isoners exist in

the conpounds of the invention, we disclose al
Prelfddahly il @mpophdLal formaa (1) \havé @ggstmhmﬁmy Aathomsbabw:

these as individual specific enbodi nents of the

invention, as well as their correspondi ng racenates.

Preferably the conpounds of forrmula (1) have

(5S) - stereoc ' as shown bel ow. \Where tautoners

exist in the co ou¢ s of the invention, we disclose

al | individual rJ and conbiati ons of

t hese as individual odi f the
i nvention. The present Bj dn Qiapounds of
formula (1) in the form .i@ e salts

include those fornmed with organi @ oo indfgay c acids
or organic or inorganic bagses. Such salts w Pl
normal |y be pharnmaceutically acceptable salts although
non- pharmaceutically acceptable salts may be of
Wik laifofndrfedifian RlERMALh & ofReinRbhtidd, GRtdiRMbse kil individual
particul ar conpounds.” Such salts include acid addition
tausahdric formbambednytinamint of thess asHydivislirbypedidic embodmeants of the
. tosylate and nmaleate salts and salts forned with
nVGA-Q b hori ¢ acid or sul phuric acid. In another aspect
suitable salts are base salts such as an al kali netal

salt, for exanple, i
The present invention includes compounds of formula (I) in the form of salts. Suitable salts

include those formed with organic or inorganic acids or organic or inorganic bases. Such
salts will normally be pharmaceutically acceptable salts although non-pharmaceutically
acceptable salts may be of utility in the preparation and purification of particular
compounds. Such salts include acid addition salts such as hydrochloride, hydrobromide,
citrate, tosylate and maleate salts and salts formed with phosphoric acid or sulphuric acid.
In another aspect suitable salts are base salts such as an alkali metal salt, for example,
sodium or potassium, an alkaline earth metal salt, for example, calcium or magnesium, or

an organic amine salt, for example, triethylamine.

Salis of compounds of formula (I) may be formed by reacting the free base or another salt

thereof with one or more equivalents of an appropriate acid or base.

The compounds of formula (I) are useful because they possess pharmacological acivity in

animals and are thus potentially useful as pharmaceuticals. In particular, the compounds of
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sodi um or potassium an alkaline earth netal salt, for
exanpl e, cal cium or magnesi um or an organi c an ne

W@ 206/06205 exanple, triethylamne. Salts of coPEDSEM85/001917
of formula (1) may be forned by reacting the free base
or another salt thereof with one or nore equival ents
of an appropriate acid or base. The conpounds of
formula (1) are useful because they possess

har nacol ogi ac, t. n an I nd a th
the grmeemn %am*@at%@@f%fﬂln% %’i’fh}tﬂré@égfaﬁa?ﬁ‘és% ‘f(?gﬁé& B8 grsptgpent of
dlséagﬁs (ﬁ%ﬁﬁ@iﬂegﬁn@cﬁlﬁﬁﬁ bk 'M@IFIQ%ﬁdféf RINTRY shdHoRraetheianafsitis, chronic
i bitors and be used in the treatnent of

obsttistaagedmonary drsdaaes @@Pﬁb@r@r iigl (sy9h pavreRmatedd arthriivmpgd
Ost%ﬁﬁﬂﬁér %ﬁ g(’gggr%lg Ial?%%i‘msqg{ e?,tIISQ%EJ uag}(]il rM&aStaSlS diseases

1nv61hﬁig|mfs@é ﬁ’esﬁrﬁétmnl tdoSerfifiel ofisib §6iat feplatéhaits, perlodontal disease,
at her oscl erosi s and restenosl s, cancer,_ invasion and.

ﬁblﬁ’tl@ diseassi @far@ncsveaalsié@aﬁt dissnsg; hiverend senel Hleosis endogtriosis,
dise %gssr%ﬁt&ptp(%{l) Q)tf tﬁee&t@‘c‘%ﬂﬁzﬂtrﬁaerﬁ %‘i\h@' aortic

I sSease sease arction and heart
anedty&ﬁﬁ§€NS|rBMEeﬂ cﬁe’edses gne asf Alzheisiess diserte and mivdtgils sclerosis (MS),
di seases related to the weakening of the extracellul ar
andhpepiatologieal [diSOFGEy- yr e, aortic aneurysms, CNS related
di seases such as Al zheiner's di sease and nul ti pI e
sclerosis (M5), and haenatol ogi cal disorders.
In grmeei,dhe catporndspbilia peesett invrution etecpatent inkabifars ﬁf MPP9 and

R

to 4 REARE ladk@f MHi6ikidh bF Garicis ottt MNVIRS bidhi 23 MBIP8y RINIPLAand
ot her MWs such as MW8, MW14 and MWP19. Accordingly,

MMR®.present invention provides a conmpound of fornula
(1), or a pharmaceutically acceptable salt thereof, as
her ei nbefore defined for use in therapy. In anot her

Aceailigly, thdy@esenv@ntitam provdescesompemd of fainda dhropeund

of formu or a pharmaceuti.cally acceptable salt
Ph%rﬁ’éP%Fah%n%C"ﬁ%tﬁ@Fr?B]éf}??Feé)fnaéf cfrppeare o ion P fbdery
a
In another aspect, the invention provides the use of a compound of formula (I), or a

pharmaceutically acceptable salt thereof, as hereinbefore defined in the manufacture ofa

medicament for use in therapy.

In another aspect, the invention provides the use of a compound of formula (1), or a
pharmaceutically acceptable salt thereof, as hereinbefore defined in the manufacture of a
medicament for use in the treatment of diseases or conditions in which inhibition of

MMP12 and/or MMP?9 is beneficial.

In another aspect, the invention provides the use of a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as hereinbefore defined in the manufacture of a

medicament Ior use m tne weatment of inflammatory disease.
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medi cament for use in therapy. In another aspect, the
i nvention provides the use of a conpound of fornula

W@ Rgos/063218 phar maceuti cally acceptabl e salt theeESE2005601917
her ei nbefore defined in the manufacture of a
medi canent for use in the tygat ment of di seases or
conditions in which inhibition of MW12 and/or MWP9 is

tb(ﬁnefi ci a:t. I n anot her aspect, the invention provides
use of _a. d of | |
i shpfaget bR Ras L b o gt 0. o

phafticBLHREY A Gepiidld HBGhérof, RELETBINDERES dbfiRe@in the manufacture of a
nmedi canment 1 0r use in ne ireainment of inflammuatory

medi¢agmeas forluse imtbe breatmenpefan obshactivieinays fisprsswielbas astwna or
Cogﬁe of a conmpound of formula (1), or a
armaceutically acceptable salt thereof, as

her ei nbefore defined in the manufacture of a

medi canment for use in the treatnent of an opbstructive
Tn abWeasBocl Be HBEnS R PrOAKIeE BeTife Obf LS of TaBHALY: of
phe A B S LF AR e of o
mediban@n for ws ithihe eieatneio pErhdematoabarhritishesteranthfitis, tathegosgkerosis,

a nmedi anent for use in the treatnent of rheunnatoid
canggrof MWiRle SgJetosiSart hritis, atherosclerosis, cancer or

mul tiple sclerosis. In the context of the present
specification, the term"therapy" also inc|udes )
In thpeaentlofiftiegresent spssifichtéane therterns (fbetiepy calsgimchides grephydaxis”

t he cont T : " ic" o
b e Pt b SRS, el e o
nthdPhSRvAIRXisRolE bexpeived atwrdigglpar ticul arly rel evant to

the treatnment of persons who have suffered a previous
epi sode of, or are otherw se considered to be at

e 5B P 8 AR, RGO o o v
sufftrsepprevious episaictdfpor ye ntheatisycinsisleredgo bhebimcteasddisket, the
diséa%én 01|r gonrc]ﬁtlsotnoi;lXép.u(e)sftiotﬁ.h ?’el%iorslse a Sl‘lesk%rf d&ve (gjﬂntlglg g Barti(():lrllar disease or
condition generally include those having a family history of the disease or condition, or
those who have been identified by genetic testing or screening to be particularly

susceptible to developing the disease or condition.

The invention further provides a method of treating a disease or condition in which
inhibition of MMP12 and/or MMP? is beneficial which comprises administering to a
patient a therapeutically effective amount of a compound of formula (I) or a

pharmaceutically acceptable salt thereof as hereinbefore defined.

The invention also provides a method of treating an obstructive airways disease, for
example, asthma or COPD, which comprises administering to a patient a therapeutically

effective amount of a compound of formula (I) or a pharmaceutically acceptable salt

“ 'tligreof as hereinbefore defined.
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t hose who have been identified by genetic testing or
screening to be particularly susceptible to devel oping
Wo b@clsense or condition. The invention furtheCT/SE2005/001917
provi des a nethod of treating a disease or condition
in which inhibition of NWPlﬁ and/ or MVWP9 is benefici al

whi ch conprises adm ni steri b to a patient a
therapeutically ef fective amount of a conpound of

fo I I h
For S e BaR35GH AEet RESFL AR Rt e, vy
wu}Pt!he\éb gémﬁi SEbIBpS, ﬁ{e thé A1 JAehiABirAkte] fheaidatneerdidesiiyand the
seas for exanpl e, asthnma or COPD, which conprises

dlsoadhntm bs treatcdlgThQ)daaIYrrbﬁﬁlmf the edrepcund of ifqrmullay(lmlb@w‘(ﬁe

1ngrﬁﬂlgpt3%1@8(lhe | &rqn;;én%e %%IBt a(% n‘g/lkg tt(g ?%]m%r/k n ]%artlcular from 0.5

mg/ﬁ% ke Befigr erfeddinatbsE atay e givindn divided: ddaeseazk necessary
erapeutic uses the dosage adn1n|stered

of
Typwuysualt dpsasy fmwﬂh@n@é% Wame O}Mﬁ o dpf this
‘v lrcp ni stration, the treatnent deS| red and the disorder.
¥6Be treated. The daily dosage of the conpound of
formula (l)/salt (active |ngred|ent) may be in the

SR N T NER N T T
on tﬂbﬁ‘ 'oq?‘ﬁdou@I W‘fﬂ* %e&?al@e&eﬁﬁﬁfli}éteré@ﬁl tﬁegfdrh‘l df ﬁpﬂaaﬂﬂﬁﬁﬁﬁcal

orms W | ntarn about 1ng to ng of a conpound
Comlfositlbnsn wdnuélrtm fmmuipH@) eoomnd@alt Gretiveingrrdient) Iy iyaggociation

w1t}g L%g%ar%g%% %/ceRfaﬁ R auﬁflgrg’%\?iﬁhérb o%lc1 r%l 1‘; T%Wd@% olrﬁﬁ mode of
adnfiffsihdn, thePbArmBRatitl @aﬂnpﬁtﬁﬁmmll pmfbra‘tﬂy \ﬁhﬂnphsd fnem 0 05 t0 99
formula (1) conmpound/ salt %gg{ive in 5ed| i.S iH
%V\a@gb@qnébymlgm Fuose pieiershle: 60t 040 19 7OEe 5% die heredient, and,
o 885 oefl) b J]]{)ref‘érr foli50 to RN efQBhérﬁfac&Bf&ﬁu@f

Stratron, ar maceut i cal conposition w |
acc@;ﬁt@lﬁle raajmlvyntg:mﬂlmat sxecafmamal[)pﬁﬁerttageg gy%elg]qj é)plngéxasectgn total
no
comm&@ar Qﬁ{lverngﬁgarl %froecregurez for "the & se?ec%'lon and pr%peﬁ&a\lltlon of sau%ab

pharmaceutical formulations are described in, for example, "Pharmaceuticals - The Science

of Dosage Form Designs", M. E. Aulton, Churchill Livingstone, 1988.

Thus, the present invention also provides a pharmaceutical composition comprising a
compound of formula (I) or a pharmaceutically acceptable salt thereof as hereinbefore

defined in association with a pharmaceutically acceptable adjuvant, diluent or carrier.

The invention further provides a process for the preparation of a pharmaceutical
composition of the invention which comprises mixing a compound of formula (I) or a
pharmaceutically acceptable salt thereof as hereinbefore defined with a pharmaceutically

acceptable adjuvant, diluent or carrier.

The pharmaceutical compositions of this invention may be administered in a standard
manner for the disease or condition that it is desired to treat, for example by oral, topical,

parenteral, buccal, nasal, vaginal or rectal administration or by inhalation. For these
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from1l to 99.95 %w, nore preferably from30 to 99.90

%wv, of a pharmaceutically acceptable adjuvant, dil uent
woeroocasRier, all percentages by wei ght bei ng bBRGESE®NS/001917

total conposition. Conventional procedures for the

sel ection and preparation of,suitabl e pharnmaceutica

formul ati ons are described i'n, for exanple,

"Pharmaceuticals - The Sci ence of Dosage Form
Desi gns”

, M E ] ton, ..Churchil.l Livingstone,; 1988
DUIRYGE W@lpﬁ%@?@ﬁﬁs AERtiPbR=E P gy aRE s kbW the art
intdR8 FEFRESL FdreRhmpPRITAB RS, b@%u!é@,rﬁaj]ﬁé@isrlﬂ otly GEIEORK) SuspEnsions,
formula (1) or a pharnmaceutically acceptable salt :
emulbions efeazns, diatra¢nih @bl rasaleibrays SUPpoBioEies ifmelyodiviged powders or

harmaceut i.cal | ccept ' ol :

oerfia PR R B SR AR A B IR el U inBlmuspor or
infisie) BlegiRAd @b LrafilydoRlighs@aaispensdhs opstpdisictiudsomsf t he

i nvention which conprises mxing a conmpound of formula

(1) or a pharmaceutically acceptable salt thereof as

o . . > . 1:- f

I B B B bl R S 2 el ial composition o
thigiheemipa entyi dsd conpaipasibeicongmidisteredgsimmitentdusly arsgqusatially)

.admnistered in stag%grd gaqger %og.the diseasﬁ?.é)reolr
Wit H OF A PREIACPIOBLAAEETT 4 VE0° 1T BE""200F “eR&hpt EBT°
corflitfns rdFBRLE R herORAIRNE 80 as “ByaB&ort” TRSE markRftodatt. or

rectal adm nistration or by inhalation. For

t hesepur poses the conpounds of this invention may be

formul at ed..b ans._ k ' rt i . f
T sy B ucH FEE e SRR ot s B pr Bt oh A o ol of

forflalll) &¥Sphasiaqatisi iR ceible silpthsreof ddafimed abovervelrtls,,
gel s, nasal sprays, suppositories, finely divided

coippiwger s or aerosols for inhalation, and for parentera

o) UEachibRSk HdbABL R Sesanay ) | ntramuscul ar or i nfusi on)
steril'e aqueous or olly solutions or suspensions or
sterile emulsions. In addition to the conpounds of the
present invention the pharnaceutbcal conposi tion of
this invention nmay al so contﬁin, or be co-adm ni stered
(simul taneously or sequentialhy)dw th, one or nore
phar macol ogi cal agents, of xa I NNHr eati ng one or
nore di seases or “Zﬁ&

d% N

H

(i)

wherein R2 is as defined in formula (I) and L1 represents a leaving group, with a

compound of formula (III) (or a salt thereof)

(i
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conditions referred to herei nabove such as "Synbicort"
(trade mark) product. The present invention further
w@e@siogess a process for the preparation of a chPOPSE2NAS/001917

of formula (1) or a pharmaceutically acceptable salt

t hereof as defined above mhﬁ h, conprises: a) reaction

of a conpound of fornula (II? (1) 2 1 wherein Ris as
defined in fornula (1) and L represents a | eaving

group, with a conpound of forrmula (Il11) (or a salt
thereof) (Ill)wherein R, A A and B are as defined in

f i 1 ; b ti. ] d of f |
bS5 g Bl FERGAF grapRoer o 0T
o SRS AR g o o 201,

are as defined in formula (1); or c) reaction of a
compound of formula (I1X)1 2 1 wherein R, R, A A and
B are as defined inforn&n@l?fl); wi t h anmoni um

car bonat e and pot assi um &¥ani de~\and optional |y

thereafter formng P ti caNHy acceptable salt
thereof. In the|abdye pfocess Y,a)/ suitable |eaving
groups L incjgde I parti cuHar chl oro or

trifluoronethylsul fonate. The reactQon is preferably
perfornmed in a suitable sol vent

(V)

wherein R2 and B are as defined in formula (I) and LG is a leaving group; with a boronic

acid derivative of formula (XII)

(XIN)

wherein Rl, A and A1 are as defined in formula (I); or

¢) reaction of a compound of formula (IX)

IxX)
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optionally in the presence of an added base for a
suitable period of tinme, typically 0.5 to 16 h, at
wa@niweo6i213 0 refl ux tenperature. Typically sol vROI/SE®0&601917
as N, N-di nmet hyl f ormam de, pyridine, tetrahydrofuran,
acetonitrile, NnethylpyrrolLidine or dichloronethane
are used. Wen used, the ad&éd base may be an organic
base such as triethylam ne, N, N-diisopropyl ethylam ne,
N—weﬁhy5norppoline or pyridine, or an inorganic base
wheeialR a8 aA, Al kad B aretsdefinad ofeamala (Dhwitheagnengwmicgrbonate and
typically conducted at anbient tenperature for 0.5 to
potdsiulm cyanidght i | conpl eti on of the reaction has been

R e e L S L R RS

W th various primary and secondary am nes are wel |l
known in the literature, and thg variations of the
In th@distveippiessva),lsultsble adimgtgréups [t Hnsedeslld, padidutarlyreiloro or
art. 1 2 Sulfonylchlorides of fornmula (I1) wherein L
trifluepmesieyriswfonhieot e madkiaR is pafersblyitpsrfvemerd ia agjuitable selyertn

WO 02/ 074767 d.ref it t ' . :
oSG ER AN B B Crire oS RE pefetle Bfldor time, ngicqlly O to 16
h, s biblenfR)reRex REGRATGE. THdicdlyadhleagaush AENMNbdanethylformamide,

Sui tabl e processes for_ the preparati.on o(% conmpounds of d
pyridipayigtephydrpfiemn as@eewlﬁeﬂ-mﬁhﬂw@i‘%%%& ehlpgonytang gre used.

. - ro
WISRASIE o GEOETRe bty SEEBR Pt v
N,N-diisgpeeqydethpamies N-mathiybesrpheling. ortpyfifling coradeenghiic ase such as
o S e S rbrGon B GRS o pE % PR bt o
0.5%5 hé Exy&f IR oMb RHbA BN NeQeactiBn hilebden abiaevearas adtainisatby

uzukl couplings, either boronic acids_ or ) ) .
chrpmatecpbitr @sac@mseepjc tisthede dReactipey ofesifgnid halides with various

primary and secondary amines are well known in the literature, and the variations of the

conditions will be evident for those skilled in the art.

2
Sulfonylchlorides of formula (II) wherein L1 represents chloro and R represents Me are
disclosed in WO 02/074767 and references cited therein. Corresponding compounds

wherein R2 represents C1 to 3 alkyl may be prepared using analogous methods.

Suitable processes for the preparation of compounds of formula (I) are described in a

retrosynthetic way in Scheme 1.



10

15

(I'Va-c) can be prepared by standard Suzuki coupling
(Chem Rev. 1995, 95, 2457) between an el ectrophile
w@ Yiobaex2)s and a boron reagent (Xl 1), or the otPEr/SEmY5/001917
around, between an electrophile (XI) and a boron
reagent (Villa-c). The Iatt%g can be obtained from
(VIla-c) using standard Myalura conditions (J. Og.
Chem 1995, 60, 7508-7510). Deprotection of (IVa-c)
ei ther by hydrogen chloride in nethanol (PG =
- but oxycar bonyl ) or refIUX|ng 1- chl oroet hyl
chl orof ormat e/ refluxing nethanol (PG =r -butyl or
benzyl) (Synlett. 1993, 195-196) gives anmne (llla-c)

a$¢ hydrochl ori de salt. - ee base can be obtai ned
by%ﬁrgzmﬂgnt of (llla-c) mnt ' nd extracti Gy
an or ssk%ent sucH as et hykg ate or t ol uenes ! e

Reactin ng, ({°Ia c) either as a sal{)OMWbase in a
sui t abf’e’ sol vent (e.g. acetonitrile,tetrahydrofaran,
I V-met (yl pyrrolidine or ,Lf-dinethylformamde) wth
the sulfonyl chloride (I'l) in thelpresence of a U
X .g. triethylamne, pyridine or,

" ||sopropyleth | ami ne) FQf .5 to 16 hours prgtyces
co sof);k Iar_j(:llz}.Arf i ve te t @
conpd _g:‘la fromi diate (Illa-c) s Nr

Vi a nethaneéuw nam de (Xa-c) and,ketone (IXa-c) has g,
peen previously described (WO 02/074767). Briefly,

treat t of (Illa-c) with nethansul fonyl chloride an

a tertilary amne (e.g. triethylamne, pyridine or N

-dii sopropyl ethylanm ne) in a suitable solvent (e.gqg.

di ch thane or tetrahydrofyran) produces the
nethgﬁéﬁtf @?%Qe (X&==p whi ch’ |ﬁ| urn cam—te \fiI:]
transforn&ﬂ“l-ﬂb t he ketone (IXa> Usi ng standard e
procedifPes. Heat’i ng ketone (I Xa- cy=mi t h ammoni um (Vila-o
carbonat e and potassi um cyani de in 50% aqueous et hano

in a sealed vial at 80-90 C for 1 to 5 hours glves a
racem c hygdant, oNp, that can Uerr sol ved by cmﬁr
chronatogrgbg ] on OD-H wpﬁn 100% et hanoly~donn a
third route, |nt€rned|ate (Mla-c) is deproteched as
descri bed abové to give an1ne‘FVIa c) as a

hydrochl oride salt. The free base can be isol ated by

In égh%%}enle Bgote\,\é’utng gkr)gups (ﬁ&ﬁj can be either carbamates (e.g. fert-butoxycarbamate),

(VIla~c)

amides (e.g. trifluoroacetyl) or alkyl (e.g. fert-butyl or benzyl). Leaving groups (LG) can
be either chloride, bromide, iodide or trifluoromethylsulfonate. In the palladium-catalysed
Suzuki couplings, either boronic acids or pinacolboronates may be used. Intermediate
(IVa-c) can be prepared by standard Suzuki coupling (Chem. Rev. 1995, 95, 2457) between
an electrophile (VIIa-c) and a boron reagent (XII), or the other way around, between an
electrophile (XI) and a boron reagent (VIIla-c). The latter can be obtained from (VIla-c)
using standard Miyaura conditions (J. Org. Chem. 1995, 60, 7508-7510). Deprotection of
(IVa-c) either by hydrogen chloride in methanol (PG = fert-butoxycarbonyl) or refluxing 1-
chloroethyl chloroformate/ refluxing methanol (PG = tert-butyl or benzyl) (Synleit. 1993,

| 195-196) gives amine (IIla-c) as a hydrochloride salt. The free base can be obtained by

treatment of (Illa-c) with base and extraction with an organic solvent such as ethyl acetate

or toluene. Reacting (Illa-c) either as a salt or base in a suitable solvent (e.g. acetonitrile,
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extraction with an organic solvent e.g. ethyl acetate
or toluene. Reacting (Vla-c) either as a salt or base

WO pooa/0621% abl e sol vent (e.g. acetonitrile, PCT/SE2005/001917
tetrahydrofuran, -nethylpyrrolidine or N
/ V-di met hyl formam de) with | fonyl chloride (I1) in
the presence of a tertiary Zﬁ] ne (e.g. triethylam ne,
pyridine or JV,iV-diisopropyl ethyl am ne)for 0.5 to 16

teﬁ@&ﬁ%@%gﬁﬁﬁﬁyﬁ%ﬁ%@ AT oRids) G o Sy
chlcﬁlﬁ% d| a?késbl?d%%fta%ﬁhf'&earﬁﬁg?@g' neisth ?fanﬁ@é mytiding oy -

VTl a-b) are convenien prepared using
N, ]\/t—dhlsopldpb'tﬂ:whyﬂ@nme) fo0 0. to Thédours produces compounds of formula (I)
1,2,3,4-tetrahydroi soquinoline internmediate (Vlla )
l\/bt hods for the synthesis of

An l}t&né’mﬂa rbﬁt"e&é‘@&%&hﬂ@ QP fRRhi@pframndnterhddise 0lfa-d)vid he
[iterature. The classical route is the Poneranz- Frl\()vzo

methmuhf@mnuldz @@T@h@@ém@% ¢hhag bgempreyiously dgscaibed §
B T I e

aml'ﬁblﬁ d %tth@tlhygthﬁﬁ@ p¥ridind MMMﬁnafptdp}dethgltaqme) @ & putable solvent
t -
(e g( @%alorggétggﬁeeqlgéqg I}gro %;y%rsagceéglil ! E‘Ilggk Iulfroga?ngltde %}a—c) which
2<1aﬂ e meh&b iitd Ge k&‘ﬂoh@ Ocz%ﬁxrgysltanﬁﬁkl rbéi:ﬁute@ Heating
e uxing toluene or xyl enes educCtion o
ket@r&ﬁ(ﬂlKMcm'lthwnimmma wadhonate apd potassiuthicyanidg mrﬁo% ggeous ethanol

i 4 oDk S SERIT Y4 s bl P b psgon oot
by Mﬁf-i\l chogRogtAR, ér ¢ £36DD-HOAiD100% aftlanslls t he

, 2,3, 4-tetrahydroi soqui noline. A variation of the
BI SCE| er - Napi eral ski reaction is the Pictet-Spengler
e . .
In aa‘%ﬁ rq éoéte ind ‘e%alrg%l?tgg@'glia—cg éﬁg(?%orot%ctgé' g&&?scﬁ%é dboSe IRLAGE hfithe
(VIZ=d) aen 1y éoblalodide sedts The Eret badeadn b tidolqied b Ucatmbnishlﬁdbase and
and strong proton_acids ( trifi roa

exgHoR IS PO BHe& B el o e REaothe] Vi) cither as
salfjér?agé)ﬁx &R %g/lg@:lgﬂl (SHgn&‘oetJerrri‘l‘é Qetﬁl%ydt)ofﬁr@n VYRt rrolidine or

etrah uinoline in a single step
NX- ﬁﬁnﬂhﬂﬁtfnmm&@@mh ﬁ@t@ayl chietitte-(ID) #8the pSeshegeeof2 tertiary amine

(e.g. triethylamine, pyridine or N,N-diisopropylethylamine) for 0.5 to 16 hours produces

chiral sulfonamide (Va-c). The latter can be coupled with boron reagent (X1I) using

standard Suzuki conditions to give compounds of formula (I).

Intermediates (VIIa-b) are conveniently prepared using the following methods.

The 1.2.3.4-tetrahydroisoquinoline intermediate (VIIa)

Methods for the synthesis of 1,2,3,4-tetrahydroisoquinolines are well known in the

literature. The classical route is the Pomeranz-Fritz reaction of benzaldehydes with a

diacetal protected aminoacetaldehyde (Org. React. 1951, 6, 191) yielding the isoquinoline

nucleus which upon catalytical reduction gives 1,2,3,4-tetrahydro—iséquinolines. Another

route is the Bischler-Napieralski reaction (Org. React. 1951, 6, 74) of a carbamate of
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n, ' (+ 8Br-isonmer) Vila (B and Bl= CH Koul eA and LG

-Br) Reagents: a) (CF3CO 20, Et3N, +4C. b) (HCHO n,
WOR2B60652H0AC; RT. c¢) NaBH 4, Et OH; RT or NH3 (POCTSE2005/001917

Et OH, heat d) (t-BuOCO 20, Et3N, DCM RT. Preferably

the 1,2, 3, 4-tetrahydroi soquippline internediate (Vila)

IS synt heS| sed by Route A shown in Schene 2. This

route is a Friedel-Craft-type reaction of 7V-[2-(3-

[ heny.l 0 ' i -
21 RRAT B SRt bhorBp G adibling M AREER RILE o ltnes. Reduction
of thée¢suithpdiyelic b&izamided9h lithis hjumibihnsh ke )in gtrahidrofuran (J.

m xture of the 6-bronop- and 8-bronoisonmer in aratio

Meg Cherp.ol9B7, 3 pPad et Qor divorane;in teishpdroBiramid é/-fegl'r ehgn.

ol 358, S BLED A0 oy TR Bt e

BidchRr-Blapick £l abuceloR isdhd Pmmﬁauglbﬂsyﬁﬂaem@t(ergm@uazt €951, 6, 151). In
(M1Db) In contrast to th

thig repactgonjamides, SpRpamaies 8§ wlﬁ@pw@ of 2tpberylgthananyingsare heagied with

parlﬁ%‘og% ,agﬁ}rcg{ ap?ﬁ%ﬁ%bff‘foﬁ%ﬁﬁ%% orr]cgeascetllcnacnlir sulfuric acid) or Lewis

aciﬂs’; ineer saﬂvme (e. @whac}Hmmmathaha,rtbhmm lﬁm’hlt ecify tegavesthe 1,2,3,4-
N - tetrahydr ht hyri di } St
tereingigiogningineoR el itte (Rliedivo JBE. 5679, 611-1478)
2, 7-narhthyridine (Eur. J. Med. Chem Ther. 1996,
31(11), 875-888). The synthesis of 2,7-naphthyridine
and some derivatives Sif@e2of has been described in
theliterature. One classical route involves several
steps and starts with the acid catal ysed condensati on
B’mnoﬂi t Pﬁx@m h dieth cetionedsr | at e
: m_Soc %;513' 351 al'so J. mmow
Het erocycl. Chem 1970 7, 419-421). A slightly
different rout esi@wld, 7- napht hyridi ne invol ves vm@aumap=cn
oxi dation of 4-fornmyl-2,7-naphthyridine to give ™™
2, 7- naphthyridine 4- carboxylic acid foll oned by
ggp:éi 9 Qt)lily+4°@ E)( ll-ﬂ')) (H§8 r]-%pc% %IaB;llgE?C%"RTg_ (conc) Et I-Aeagonﬂpl et el y
5,6 Bl od i's ase on"the 1 nter na? el s- Al der
reaction of

Preferably the 1,2,3,4-tetrahydroisoquinoline intermediate (V1la) is synthesised by Route
A shown in Scheme 2. This route is a Friedel-Craft-type reaction of N-[2-(3-
bromophenyl)ethyl]-2,2,2-trifluoroacetamide with formaldehyde and sulfuric acid in acetic
acid (Tetrahedron Lett. 1996, 37(31), 5453-5456) giving a mixture of the 6-bromo- and
8-bromoisomer in a ratio of 3 to 1. Replacement of the trifluoroacetamide group with a

BOC-group gives (VIIa). The regioisomers are not conveniently separated at this stage.

The 1.2.3.4-tetrahydro-2.7-naphthyridine intermediate (VIIb)

In contrast to the 1,2,3,4-tetrahydroisoquinolines, there are rather few examples of

synthetic methods for 1,2,3,4-tetrahydro-2,7-naphthyridines in the literature. One

-important-method-to prepare 1,2;3;4-tetrahydro-2,7-naphthyridine is-the regio-selective—

catalytic reduction of 2,7-naphthyridine (Eur. J. Med. Chem. Ther. 1996, 31(11), 875-888).

The synthesis of 2,7-naphthyridine and some derivatives thereof has been described in the
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i V- (et hoxycar bonyl)- - (but-3-ynyl)am no-nethyl pyrazi ne
and gives a mxture of 1, 2,3, 4-

WO ea06@abs2ds o- 2, 7- napht hyri di ne and PCT/SE2005/001917
5,6,7,8-tetrahydro-1, 7-naphthyridi ne after hydrolysis
of the carbamate group ( NC&%/064574). Schenme 3 Rout eB
X HBr Reagents: a) LiCH 3 2CH2N(CH 3; 2, THF, -70C,
b) n-BuLi in hexanes, -70C, then I2 c) TMs-acetyl ene,

lite o (%équgs 32@; ;_qi@eclugl/@ltv% S%I\\fleggbg ps er %@d\)ﬁgz thl(\eﬂélglb'gs catalysed
con%lgﬁ)&tlolg bf ﬁl@%’})}m%@e \ngh%th{jiz@ alré'ﬂgned'ﬁarﬂ-(fx%@te £hRem 34 1960,

Preferably t

35113 ﬁlﬁ aeetaéetor.éh’r;e@hrocyzl Thewp ﬁh9ﬁ9,r2’ dil 2 hteslighily different route to
2 oo P R BET S i Bk heSRRIES ehvnd

2 7%5&&5}9&6@@%@@116 @EMCf@lldvﬁed beddcarbosyiatens Syweeyis WHT3) 46-47).
[Tthiumsalt of L '-trinethylethyl enedi am ne

A qometeiy @yﬁf@remnnﬂb%wé»@sw the H&Pm?l P@lﬁ Aldler gpagiqnely

V-elifreal gD T o NS UM A, B el S LA 1234
tetrgbydibedﬁmhﬁﬂnh}trfdlﬂ%ﬂ)d ,G 7 )8ytbtagieidyd-&)Tenaphthyridine afier hydrolysis of
onagas ira- ndi tions {Synthesis 1980,
thegpth aB’@‘éBgrQHH Wﬂ)e&?é@{?%g }ng 6-methoxy-4- _ [( me
ykijyl)ethynyl]nicotinal dehyde is condensed with
amoni um hydroxi de in ethanol to give

3- met hoxy- 2, 7- napht h{®$™i*ne (Synthesis 1999, 2,
IB3s311). Regi osel ective catalytical reduction (cf.

Eur. J. Med. Chem Ther. 1996, 31(; yme, 875- 888)
mogffor ds6-amet e 2,3, 4-t etf 0-2.7¢na i~di ne.

thyl ation protectlonN BOC- anhy dij de~and
finally treatnment of the resulting tert-butyl
6- hydr oxy- 3, 4-di hydro- 2, 7- napht hyri dme- 2( |
)-carboxylate with triflic anhydride in a two- p ase

syst em gi ves (VI I b)

HO Z £ McO Z
| -— |
Naw NH Ny NH
~COOBu-t

“~COOBu-t
x HBr

Reagents:
a) LiCH,NCH,CH,N(CH;,, THF, -70°C, b) n-BuLi in hexanes, -70°C, then L. ¢) TMS-acetylene, PACL(PPh,),, Cul, Et;N, THF, 60°C.

d) 7 M NH;, EtOH, 80°C. )H,, PO, HOAc. f) 48% HBr (aq), 120°C. g) (BOC),0, Et;N, H,0, THF. k) T£,0, PhMe, 30% K;PO,.

Preferably the 1,2,3,4-tetrahydro-2,7-naphthyridine intermediate (VIIb) can be synthesised
as shown in Schemes 3 and 4. In Route B, commercially available
6-methoxynicotinaldehyde is treated successively with the lithium salt of

N,N,N -trimethylethylenediamine, then »-BuLi in hexanes and finally iodine to afford the
4-iodo-6-methoxynicotinaldehyde (cf. Tetrahedron Lett. 1993, 34(39), 6173-6176). The
jiodo compound is coupled with trimethylsilylacetylene under usual Sonagashira-Hagihara
conditions (Synthesis 1980, 627-630) and the resulting 6-methoxy-4-
[(trimethylsilyDethynyl]nicotinaldehyde is condensed with ammonium hydroxide in
ethanol to give 3-methoxy-2,7-naphthyridine (Synthesis 1999, 2, 306-311). Regioselective
catalytical reduction (cf. Eur. J. Med. Chem. Ther. 1996, 31(11), 875-888) affords
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Schenme 4 Route C Reagents: a) n-BuLi, THF, -70C then

DVMF, -70Cto RT. b) t-BuNHj , DCM 3A nol. sieves, c)
WO 2606065215 20C t hen DMF, -20 to -100C. d) NaBH3EN/SRBGA01917

HOAc; RT. e) 48% HBr (aq), reflux; work-up with K2C33

(aq). f) Tf20 pyridine +4C.1 In Route C, commercially

avai | abl e 5-brono- 2- net hoxy-L?— nmet hyl pyridine in

anhydrous tetrahydrofuran is netallated with "-BuLi

and thep treated with L -dinethylfo m de afford .
Gt SRy A oA By e by gud Rl ity witn
BORariRRrilfie alRifiydilyTidaBndit o tHe refiling BByl (hydroxy-3,4-dihydro-

di chl"or omet hane.” Metallation with [ithium .
2,7aphbyddine 2 Hifecdrhoxyilase mithitriBic(anhydride) in @dvo-phagy gystem gives
v em 1993, 5<, 2463-2467) and addition of

yV-di met hyl f ormam de affords the i m noacet al dehyde
whi ch is reduced with sodi um cyanoborohydride in
nmet hanol to give 2- r -butyl-6-nethoxy- 1,2,3
,4-tetrahy dro-2,7- naphh§fi*di ne. C eavage of the
met hyl group with refl uxing 48% hydrobrom c acid and
toeat ment with triflic anhydride in the presence of
base gives (VIIb) protected as the r -butylam ne. It
MoWi 'l be appreciégot ed b% tho;e s?iol led in the atrME0 that |
4 e progess e present™ tion_eertai

¢ | tialrty Teacty anct i onal m\gwch as msm

hydroxyl or amino groups in the starting reagents or

i ntermedi ate conpounds may need to be protected by

sui tabl eprotecting groups. Thus, the preparation g

t he conpounds of the invention may involve, at varijous

stages, the addition and renoval of one or nore

protecting groups. SUktabl esprotecil gr oups

details of proces%,/g\;l@[ adding apd ! e\\lT“rTg—s‘?m\

groups are described 7'n ™Protective Godffs in Organic

Chem stry', edited by J.WF. McOme, Plenum Press

(1973) and 'Protective Goups in Oganic Synthesis',

cagents:.
3rd &dﬁa:f,il T VpeC thln. DM/ -705C to RT. b t-BuNH,, DCM, 3A mol. sieves. c) Li-TMP, -20C then DMF, 20 to -10°C.
d) NaBH,CN, MeOH, HOAG; RT. ¢) 48% HBr (aq), reflux; work-up with K,CO; (aqg). ) TR0, pyridine +4°C.

Bu-t

In Route C, commercially available 5-bromo-2-methoxy-4-methylpyridine in anhydrous
tetrahydrofuran is metallated with »-BuLi and then treated with N,N-dimethylformamide to
afford 6-methoxy-4-methylnicotinaldehyde. This was converted to the zert-butylimine with
tert-butylamine in dichloromethane. Metallation with lithium 2,2,6,6-tetramethylpiperidide
(Li-TMP) (cf. J. Org. Chem. 1993, 58, 2463-2467) and addition of
N,N-dimethylformamide affords the iminoacetaldehyde which is reduced with sodium
cyanoborohydride in methanol to give 2-tert-butyl-6-methoxy-1,2,3,4-tetrahydro-2,7-
naphthyridine. Cleavage of the methy! group with refluxing 48% hydrobromic acid and
treatment with triflic anhydride in the presence of base gives (VIIb) protected as the

tert-butylamine.

It will be appreciated by those skilled in the art that in the processes of the present
invention certain potentially reactive functional groups such as hydroxyl or amino groups

in the starting reagents or intermediate compounds may need to be protected by suitable
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G eene andP.G M Wits, W/l ey-Interscience (1999). The
conpounds of the invention and internedi ates thereto
woreyeles2isol ated fromtheir reaction m xtures BOTSEI0N5/001917
necessary further purified, by using standard
techni ques. The present inveption will now be further
explained by reference to the following illustrative
exanpl es. General Methods 1H NVR and 13C NMR spectra
re recorded on a Vari.an a Varian .
ProfiEHEE o0k 306 RBraPRGHPD ALIIE COPRETE 4 ienfipp gy involve, a
var?d%ﬂs @fa@é@ 8 &l ifbn/and FerBVAL of BheTBL M lcPrbteOkigdgolps ¢ (d
ppn), acetonitrile-c/? (d 1.95 ppm) or nethanol -
(d 3 31 ppn) were used as internal references. Columm

Sulgag)rl g oﬁﬁqsmgrr\%geq%;s o‘?‘%)tr%clé'gsegJ ?& flﬁlgve‘ra?erggélgfé s%ch groups

are(cﬁscﬂ‘r‘tﬁd‘in tpaststiverotieinaDrghie Gl’l@h‘hbﬁy chitdt DYI’HW F McOmie,
KR- 10O S-Cl col utm (250 _x 20, nm AKZ0 I\Iobel%w
PlepnmuiRipssd 1313) and trapieetive @onas srOtgapss Synthests Tem edhtiop, T.W.
t f I for preparative
Gr‘{ﬁ}gg%ﬁ&g@%@s IJsrttga %’ resrwv%i/lh‘geewégt arting materials were
comTerC| ally avail abl e. sol vents and comrer ci al

ent s re.of |.abor wer.e .u
Thy EQEpQHSAS ORI IBY<pLAR eniﬁiﬁﬁ?gﬁﬁaﬁb%%?%?edﬁ g ffomn theic
reablidrLRALANRE afd) IS ErySREthet Pusificl b yeudidg fMidasd REBEques.
ot herwi se. O’'gani ¢ phases or sol utions were
concentrat ed by rotary evaporatl on. Yields were not

T Bpg? S v Rl B P PR3 Bliarepd oo following

illuShasRRL axmple. X 30 nm I\/ass APCl; Flow rate 0.7
rnL/ m n; Wavel ength 254 or 220 nm Sol vent A: water +
0.1% TFA; Solvent B: acetonitrile + 0.1% TFA ;

Gel A VeMoad 5- 95% /B 2.7 min, 95% B 0.3 mn. The
“rof Fowr g met hod was used for GC-MsS anal ysis :

'H NMR and ’C NMR spectra were recorded on a Varian Inova 400 MHz or a Varian

Mercury-VX 300 MHz instrument. The central peaks of chloroform-d (8y 7.27 ppm),

dimethylsulfoxide-ds (8y 2.50 ppm), acetonitrile-ds (8y 1.95 ppm) or methanol-dy (du 3.31
ppm) were used as internal references. Column chromatography was carried out using
silica gel (0.040-0.063 mm, Merck) with a slight over-pressure (0.2-0.4 bars) applied on
the column. A Kromasil KR-100-5-C;g column (250 x 20 mm, Akzo Nobel) and mixtures
of acetonitrile/water with 0.1 % TFA at a flow rate of 10 mL/min were used for preparative
HPLC. Unless stated otherwise, starting materials were commercially available. All
solvents and commercial reagents were of laboratory grade and were used as received. The
organic phases from extractions were dried over anhydrous sodium sulfate if not stated
otherwise. Organic phases or solutions were concentrated by rotary evaporation. Yields

were not optimised.

The followmg method was | used for LC-MS analvs1s
Instrument Agilent 11 00 Column Waters Symmetry 2 1 x 30 mm; Mass APCI; Flow rate
0.7 mL/min; Wavelength 254 or 220 nm; Solvent A: water + 0.1% TFA; Solvent B:

acetonitrile + 0.1% TFA ; Gradient 15-95% /B 2.7 min, 95% B 0.3 min.
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I nstrument Hew ett Packard 5890 Series I1; Columm

Agilent HP-5 (30 mx 0.32 mmID); Mss selective
waledoeos21s Hewl ett Packard 597'1 Series ; PressPCESESH05/001917

kPa He; Oven program 100C (3 min) to 300C, 25C/ mn.

Abbrevi ations: BOC- anhydride,di-fer -butyl dicarbonate

[2-BuLi "-butyl 1ithium DCM di chl or onet hane DI PEA Lz,

-di i sopropyl ethyl am ne DMF L -di net hyl f or mam de DVSO

di met hyl sul f oxi de Et OAc et hyl acetate EtOH et hanol

GC- M5 gas chromat ography- mass spectronetry LDA

THeifbid il hidtisanw Ssea fiord@C MEOrhatgéisianol  LC- MBS | i qui d
chromat ogr aphy- mass spectroscopy Pdd 2 x d 3pf 1,1

Instrqmegx{ éf,ewkéﬁ@,qc{gﬁr@g{ﬂﬁ?pn‘g)w%m celupm Agilent HP-5 E) 0 m x 0.32 mm ID);

MBS SR ol ] o 2 S TR kY 35 AP Pl By program

100%C (3 i) ytd 30@X)2b°@thiax TFA trifl uoroacetic acid

Abbreviations:

BOC-anhydride di-fert-butyl dicarbonate

n-BuLi n-butyl lithium

DCM dichloromethane

DIPEA N,N-diisopropylethylamine

DMF N,N-dimethylformamide

DMSO dimethylsulfoxide

EtOAc ethyl acetate

EtOH ethanol

GC-MS gas chromatography- mass spectrometry
LDA lithium diisopropylamide

MeOH methanol

LC-MS liquid chromatography- mass spectroscopy
PdCl, x dppf 1,1"-bis(diphenylphosphino)ferrocene palladium(IT)dichloride
RT room temperature, normally 20 to 22 °C
TEA triethylamine

THF tetrahydrofuran

TBME tert-butyl methyl ether

TFA trifluoroacetic acid

Triflic anhydride trifluoromethanesulfonic anhydride (Tf;0)

_Examplel _(55)-5-({[6-(2-Cyclopropylpyrimidin-5-y1)-3.4-dihydroisoquinolin-2(1H)-

yl]sulfonyl}methy])-5-methylimidazolidine-2.4-dione
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Triflic anhydride trifluoronethanesul fonic anhydride
(Tf20 Exanple 1 - - r -

w0 aweloe2n®DvI pvri m di n- S-vD S*- di hvdr oi soqui hoPCTSEQ0pE/001917
vl | sul fonvl ) met hvl V5- net hyl i m dazol i di ne- 2, 4-di one[ (4S
) - 4- Met hyl - 2, 5- di oxoi m dazol,,di n-4-yl] rremanesul fonyl
chl ori de (O 020 g, 0.087 2I2 i n anhydrous THF (0. 40
nm.) was added dropwi se to a stlrred sol uti on of
6-[2-(cyclopropyl)pyrimdin-5-yl]-1,2,3,4-tetrahydrois
oqui nol i ne (0.023 5\}_% 091 mmol ), DI PEA (0.022 i,
0.13 mol) and dry T 0.50 nL) at RT. After the

addi ti on was: conpl et & tlon was stirred at RT
for 2 h and then taken u e and extracted
twice with Et OAc. The conbi ned &r\g thases wer e

washed with brine, dried, filtered aTHd concentrated to
give a crude product. Purification by preparative HPLC
afforded 0.021 g (50% of the title conpound as a

[(4smmethydu ﬁ-dldxﬁirhzﬁazdliziimwl]ﬁrldﬁlahESIﬂfan\ﬂlm@lﬁimﬂ)Z0 @, 0.087

mn}qlbl @y@e@( ”&H%Kﬁéo gﬁgﬂ)mas(aéﬁ'%@ drquse 9 azé%r@e@ Solmn b
6-[3- (aﬂcléﬁ%pg?)?&nnﬁcil_ﬁ% &lﬁtl y. ﬂatet?a&?arcﬁéll)quinﬂime ®.6B }_% tO;:)(fp9r1nmmol),
DIHE]@ (@0&2 miln§. 13enepl) ahé dWsTHF t9-p it RS- fAéter thesddgiop was

COIB]P]]g fCpthe E{uyﬁx Ry rsﬂrrecij atrk15 fofolti it tBed kBl if HVOIRRL B8N

extfircled thdeoh@PEMPASL. )mmrcbﬂibﬁieaosgamhd pldisés wéra yehishd dswithi bring, dried,

ine-2(l H)- carboxylate (0.034 Q.13 mol ) was
filtgred apd goncantratad torgige ALyuds ﬁaodgemﬁmﬁeat%%)byaftren@raﬁve HPLC

dt

AR T U AEUETLERLER g i, sccond 1
LCeMSThadap @elelint e of t he t|t| e product 1H NMVR ( CD30D)

;. d 8.87 (s, 2H), 7.60 (d, IH, 7.59 (s, 1H, 7.37 (d,
HINMR ECDEN)$,8. QHjs 213) 8552((tbrs JH), 3.521s,(1H), 264 (dd 1B, 7(3ﬁ (d,
1H),'_2.40 (%?g llH) 44% (s, 2H) 3. 54 (t 2H), 3.51 (d, 1H), 3.42 (d, 1H), 3.01 (t, 2H), 2.38

(m, 1H), 1.48 (s, 3H) and 1.23 (m, 4H) ppm.
The starting materials were prepared as follows:

6-[2-(CyclopropyDpyrimidin-5-y1]-1,2.3.4-tetrahydroisoquinoline

tert-Butyl 6-[2-(cyclopropyl)pyrimidin-5-yl]-3,4-dihydroisoquinoline-2(1H)-
carboxylate (0.034 g, 0.13 mmol) was stirred in TFA (1.0 mL) and DCM (1.0 mL) at RT
overnight, then concentrated twice, the second time with added toluene (5 mL), to afford
the trifluoroacetate of the title product.

1H NMR (CD;0D) & 8.87 (s, 2H), 7.60 (d, 1H), 7.59 (s, 1H), 7.37 (d, 1H), 4.43 (s, 2H),
3.55 (t, 2H), 3.21 (t, 2H), 2.27 (m, 1H), and 1.14 (m, 4H) ppm.

The crude product was taken up in 1M sodium carbonate solution (10 mL) and extracted

““twice with EtOAC. The combinéd organic phases were washed with brine, dried, filtered -

and concentrated to give 0.023 g (94%) of the title product as a white solid.
LC-MS m/z 252 (M+1).
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The crude product was taken up in I M sodium carbonate
solution (10 nL) and extracted ic w ffi Et OAc The and
w@oemwses2iat ed to give 0.023 g (94% of the titPEI/SE2005/001917
product as a white solid. LC-Ms mz 252
(Mt+l) . 5- Brono- 2- cvcl opropylg/rirridi ne The title
conpound was prepared accor %’ng to Hi ckey et al. (WD
00/ 066566). LC-M5 mlz 199/201 (Mt 1); 5 1H NWR (CDC
3) d 8.61 (s, 2H), 2.30-2.18 (m IH and 1.15-1.10 (m
4H) ppm r -Butyl 6-[2-(cvclopropy
5 HER¥ b Aiclsproiioidlidiiehy dr oi soqui noI ine-2(1 H)-

carpboxylrate A 4’1 mxture (0.097 g, 0.27 mmol) of
The ttl¢ cdmpopind Bvas prepabedmacrendingrte fhigheyl et 3l. fWQ 80/066566).

e R e N
Hf{\@Y’Fﬂ@fﬂb e;é.@@gsf %@,%gqlg{lg'@%[‘lﬁj ¥hd 1.354:19 dy de6ippRdY

5- br ono- 2- cycl opropyl pyri m dine (0.054 g, 0.27 nmol),
Pdd 2 x dppf (O 0045 g) 2M SOdI um car bonate (1 O
A ] ac

tq dry argonfor tenmnutes thn heated in a

——g@éﬁ—%@ vial at 8 1 Cfor 6 h . The black solution was

A 4:3 nliktubeoard7td) UWQHmGl)Qﬁ%r%@tM 6441 S15-teramBthyl-1, 3 2-
wat er - bri ne and washed twice wWith Et OAc. The conb

dloaalgunlan-Qpﬁéréésdlh!édrelsaﬁliﬂé@lhneﬂ(llﬂé-rcé@Oéﬂéte@é‘ﬁé@”ﬁ'ﬂ?%{tl %&4 4,5,5-

e L b B4 B3 SR GBBRL 0 e

S-Hérglﬂoiﬂ-éycﬁ)p@(w@dbmmﬂﬁle\mmﬁe gs@P¥ ehmdl-AdE1NY dp@HQ. oomg),

1H NMR (CDClI 3). . d 8.74 , vt 3D (dd, || 7.29.

M pcimpitbosis (@ M phiens 660 10D EHOR @ o) WalpurkedWith cry

arénggr t(%ﬁ Pi%ms, ﬁl%n%a{emin h Eatedlviahe 8% ~CHGY 6 h1THSbIR sofiflon was
nd 1. m ppm

filtered through glass-wool, taken up in water-brine and washed twice with EtOAc. The

combined organic phases were dried, filtered and concentrated with silica (5 g). Column

chromatography with EtOAc-heptanes (1:5 through 1:2) gave 0.034 g (36%) of the tiile

product as white solid.

LC-MS m/z 352 (M+1);
1H NMR (CDCl) & 8.74 (s, 2H), 7.35 (dd, 1H), 7.29 (s, 1H), 7.22 (d, 1H), 4.62 (s, 2H),
3.68 (t, 2H), 2.90 (t, 2H), 2.30 (m, 1H), 1.50 (s, 9H), 1.18 (m, 2H) and 1.11 (m, 2H) ppm.

tert-Butyl 6-(4.4.5.5-tetramethyl-1,3.2-dioxaborolan-2-y1)-3.4-dihydroisoquinoline-
2(1H)-carboxylate
A 3:1 mixture (0.49 g, 1.6 mmol) of ferz-butyl 6-bromo-3,4-dihydroisoquinoline-2(1H)-

carboxylate and zerz-butyl 8-bromo-3,4-dihydroisoquinoline-2(1H)-

carboxylate, bis(pinacolato)diborane (0.45 g, 1.8 mmol), PdCl, x dppf (0.039 g, 0.048
mmol), potassium acetate (0.48 g, 4.8 mmol) and DMF (8.0 mL) was heated at 81 °C
overnight. The solvent was evaporated; the Tesidug taken up in water-brine and washed
twice with EtOAc. The organic phase was dried, filtered and concentrated. Column
chromatography with EtOAc-heptanes (1:10 through 1:4) gave 0.24 g of a 4:1 mixture of
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tert-Butyl 6-(4,4,5 ,5-tetranethyl -

1, 3, 2-di oxaborol an-2-vD- 3 , 4-di hvdr oi soqui nol i ne-
wWQdoeMe2as boxyl ate i A 3:1 mixture (0.49 g, 1.BCHREL0)5/001917

of -butyl 6-Dbrono- 3, 4-di hydroi soqui noline-2(1 )-

carboxyl ate and tert-butyl 24

8~br ono- 3, 4- di hydr oi soqui nol"I'ne-2(1i1/)- carboxyl at e,

bi s( pi nacol at o) di borane (0.45 g, 1.8 nnnl) Pdd 2 X

o B8 B 8 TP BRI LD 5.1
dlh%%tﬁsxJﬁﬁoﬁﬁevglﬁi)_c%&yﬁ@e with Et OAc. The organic

se was dried, filtered and concentrated. Col um
HNMRQ@D@QJ}%W& (f&, tmﬁ 60 Ac1HR At BN@s 1K1, 419 (tsmf@),lgmxt 2Y1), 2.85
gave 0.24°g of m xture ofthe title product and

(t, ZIQ)’ L 50us YIH) and135 (s, 12H) ppm (6-isomer).
8-(4,4,5, 5-tetranet hyl -1, 3, 2-di oxaborol an-2-yl) -3, 4-
HCNMRC(CDCQQM 6®(d, nED,21.24- 5tl)14c(m’$;akm 482 (s, 2ZH),\MR (), 3)85 (t,
d7.62 (d, I1H), 7.60 (s, IH), 7.13 (d, IH, 4.59 (s,
2HR )50 (3. $H) qnd, .36, 12H) 1980 (3-isomen), 1.50 (s, 9H) and
1.35 (s, 12H) ppm (6-isonmer) . 1H NWR (CDO 3) d 7.69
(d, IH, 7.24-7.14 (ms, 2H), 4.88 (s, 2H), 3.64 (t,

tert(Zgl)mVl é’-b&ﬁn&l:s 4 &hydrotsog@inéline-AtH)aatbokyldte (s, 12H) ppm
1 SO ert-

-Bramar%(mﬂwr;@ml)ré 4%%1(32%115@3??5%%91% was prepared in two steps from
[2-&-@o%h&a{1fgfﬂgfl]hgl%e°@@m% Bab)mﬁloﬁ fféudbwhg AR RSB bR

ot
(Tdr2hedob m@rmm%nyw:é)r, 53 SMﬁ)r@ol@mn@hgqmeEGgmm yith EtOAc-

nepigie (50 foyeh EREERERsEs 083 S oo b s SE PGt
(mﬁh%ﬁé‘h@ﬂ§-@@§4-&éﬁ ?dfoﬁHoQHﬁBhﬂe &d @Bi«b%ozz-'%trﬂlub?oaaem 2.3.4-

1 m xture o ono-2- (trifluoroacetyl)-
tehﬁhﬁdrelsmulmh@hydr oi soqui noI i ne and
1._8-br ono- 2- (trlfluoroacety

HOYRAGRE 10} & 662 (D& 60 (31 #Imali @a@w P . 30, 3p4 (t, 2H), 2.85
(t, %]'tlw_lg arg?bggés(, gls[) alrIg 1.3? (s,%ZﬁS{ ppm i_%—lso%neSr?. (s, 2H), 3.64
"H NMR (CDCls) 8 7.69 (d, 1H), 7.24-7.14 (m, 2H), 4.88 (s, 2H), 3.64 (t, 2H), 2.85 (t, 2H)
and 1.50 (s, 9H) and 1.35 (s, 12H) ppm (8-isomer).
This mixture was stirred with absolute EtOH (100 mL) and 25% ammonium hydroxide (10

mL) at 60 °C for 4 h. More 25% ammonium hydroxide (15 mL) was added and stirring
continued at RT overnight. The volatiles were evaporated to leave the crude amine as a
white solid. LC-MS m/z 212/214 (M+1).

Dry THF (50 mL) and DIPEA (1.3 mL, 7.5 mmol) were added followed by BOC-
anhydride (1.8 g, 8.2 mmol). The mixture was stirred overnight at RT. The volatiles were
evaporated and the residue was taken up in water. The pH was adjusted to 2 with 1M
phosphoric acid and the product was extracted twice with EtOAc. The combined organic
phases were washed with brine made slightly alkaline with saturated sodium bicarbonate,
dried, filtered and concentrated. The crude product was purified by column
chromatography with EtOAc-heptanes (1:50 through 1: 20) to give 2. 24_g ~(9€%) ofa3:l
mixture of the title product and ferz-butyl 8-bromo-3,4-dihydroisoquinoline-2(1H)-

carboxylate.
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(t, 2H) and 1.50 (s, 9H) and 1.35 (s, 12H) ppm
(6-isomef) . 1 NWR (CDCA3) d 7.69 (d, IH), 7.24-7.14

W@ egooA6H215 4. 88 (s, 2H), 3.64 (t, 2H), 2.85 (t,PCHSEADNTI001917
1.50 (s, 9H) and 1.35 (s, 12H) ppm (8-isonmerV This
m xture was stirred with absglute EtOH (100 nL) and
25% amoni um hydr oxi de (10 ) at 60 C for 4 h. Mre
25% anmoni um hydr oxi de (15 nL) was added and stirring

conti nu verni ght. The volatiles were
LC?M%M!?%?&%I%% @%Tsé e t:ﬁe crude am ne as a white solid.
v 3 B SRR Lo B s PR gy F B0 3620
2.8} b oL S0 7 310 et Gl DY St e and the resi due
IHW%K@SEQ%M (R4AS 7. 1?;‘7‘ oY A5, 5‘§§99§H §,0. G (i ), 284,

rlcalda e pro Ct was extracted tw’e

| _ (898RiHed organi c phases were washed
ZHmdlll ﬁ@gﬂ%’gd ‘1Tg—hTFy al kal i ne with saturated

sodi um bi carbonate, dried, filtered and concentrat ed.

The crude product was purified by colum
ALEREETRY, C@(ﬁ?ﬁ‘ifo pﬁhﬁﬁ?@mfﬁeﬂl)dmﬁ 4{tdtr 4 didisogugholinediyy be

toglve2 (969%9 of a 3:1 mxture of the title
preparedas follams: r - but yl

8- br ono- 3, 4- di hydr oi soqui nol i ne-2(1 H)-
carboxylate. LCMs / 256/258 (M56); 1H NWVR (CDO 3) d

a) 113B 4. ‘i‘@hraﬂv'd}o isbgqiRolif6-o3 hydidobronfid®8 (d, 1H), 4.52 (s,
2Hy, 3.63 (t, 2H), 2.81 (t, 2H) and 1.50 (s, 9 pm
6- Mﬁhms;e ir;e;3),4-tetfahydmchmm1@ hyidrpcldoride @replam)d asin 39O 2004/26305,

64, 2.84 (1,
(1508 %rsm;tﬂ)(lg 43%4)@5%%@9 (Wlw@e@%@@géﬁ{} ctl 12 hand
theg cggle8¥ 4 OB PRY éb llﬂX{;els'ﬂlgk XJF)SP%:d %ﬁl?f t-Huty® BN AR AR dried.
inol1 he may be prepare ows:
Y1eld— 17.1 g (79%)
APCI-MS m/z: 150 [M+H'];
TH NMR (400 MHz, DMSO-dg) §2.91 (t, 2H), 3.27 - 3.35 (m, 2H), 4.13 (t, 2H), 4.52 (s,

1H), 6.59 (d, 1H), 6.66 (dd, 1H), 7.00 (d, 1H), 9.07 (s, 2H) ppm.

b) 6-Trifluoromethanesulfonyloxy-3.4-dihydro-1H-isoquinoline-2-carboxylic acid tert-

butyl ester

HO (Boc),0, Et,N HO TH,0, Et;N TO
T e = OO —- !
NHHBr  THFMH,0 “boc “boc

CH,Cl, 4°C, 3h

The above two steps were performed as described in Synthetic Communications, 25(20),

3255-3261, (1995).

- ¢)-- 6-(2-Cyclopropyl-pyrimidin-5-y1)-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-

butyl ester
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a) 1,2, 3,4-Tetrahvdro-isoqui nolin-6-o0l hydrobrom de
6- Met hoxy- 1, 2, 3, 4-t et rahydro-i soqui nol i ne
whyasoci2hidri de, prepared as in WO 2004/ 26305, PABSE2005/001917
94 mmol) in 48% aqueous hydrobrom c acid was heated at
100 C for 12 h and then coolg to 0 C The solid was
filtered off, washed with t-butyl nethyl ether and
dried. Yield= 17.1 g (79% APCI - I\/IS mz: 150 [ MtHH] ;
1HNMR (400 MHz, DMsQd 6) d 2.91 (t, 2H), 3.27 - 3.35
6-Tifluctbhnethdndsalfbhylo ~dihdo{1$-isb 1nolﬁle'5&9~c£1@ox 1 acid tert-butyl
6.66 (dd, IH), 7}10%)}}:1%;4 I%)ﬁ QOJII% 2H) 3}) gl
estgr (irli 71 giéﬂ(m@@l) meslmsolaﬁ@ roRYLF250.mdi) apd ﬁhﬁ— yellow solution was

o b s 4866 (0 Fopeh et shuiOns PoBEERR BB 85 &) OF mmol),
bls%ﬂﬁéb%tb}altf@m83§t33‘%ﬁﬁ101)2§&@1%ppf%?§§ 328 b} 998 kot (0.83 ¢

1. Bmfnol) Weladiedmd thewixturs Was fur¥ed aghindwith aigod OThedmixtmrehwas then
I soqui nol i ne”2- car boxyl i c-aci dtertbutyl

heatsd & Y0 ¥ fiar 2o r Briatrisives nhmhgtp asopolydratgi(hy er B mmql)smp added

Tl o SRRl bl el a0 TS i el

codi@le@Wors9h Wt 9PFC ViR rBAHBR GhikiuYe QH?P(HIE@O&B QQt'ﬂra(t&i sodlum
t hrough the solution. Potassium acetate (8. 0

biganinhte solusion mind axted cégdogesiedabtimas ¢ah thygaqeta’ﬂe :Thtmaﬂiy)l ,acetate

dCt dppf. (1.22 g, 1.5 mml) and dppf 15
ﬁﬂe»yv%lé A GBS BIFYR e (B SrABL 2450k UG8 i Filrate

a% [ %{[g@?lzjﬂprh ré%os S‘ﬁx@%ﬂmnw r%é\? ﬁjroinfgo%ap%y$ 5 & r%rr‘%ilﬂglethyl

acHtats &éﬂﬁﬁ’e (1@)&6‘@% D1 ¥ (76%) of the title compound as a colourless solid.
2-cycl bronmo-pyrimdine (7.76 g, 3 9 nmol)

AREIMS ﬂr3$9g[MiaH+]00nt| nued for 5 h at 9 0 C. The

RGP, SERIER, B B Phedad Pkl 2R TR a0

3. RN 0Y bASOLR @, IS 2894V b, 868131 BH, s), 1.24-1.10 (4H, m) ppm.

d) _ 6-(2-Cyclopropyl-pyrimidin-5-y1)-1.2.3 4-tetrahydro-isoquinoline

6-(2-Cyclopropyl-pyrimidin-5-yl)-3,4-dihydro-1H-isoquinoline-2-carboxylic acid tert-
butyl ester (9.49 g, 27 mmol) was dissolved in ethyl acetate (100 mL) at 50 °C, and to this
warm solution was added 1.5M hydrogen chloride in ethyl acetate (200 mL). After 1 h, the -
mixture was cooled to room temperature and the solid was filtered off and dried.

APCI-MS nv/z: 252 [M+H'];

1H~NMR(CD3OD): 8 9.35 (2H, s), 7.76-7.70 (2H, brs+brdd), 7.46 (1H, d), 4.47 (2H, s),
3.57 (2H, 1), 3.25 (2H, t), 2.46 (1H, m), 1.51-1.45 (4H, m) ppm.

C-NMR(CD;OD): & 168.39, 155.82, 134.34, 132.65, 132.52, 131.32, 129.22, 128.74,
126.69, 45.56, 42.69, 26.17, 16.51, 14.11 ppm.

The dihydrochloride salt (8.82 g:..2—7 mmol) was suspended in water (100 mL) and 2M
NaOH (300 mL) was added. The mixture was then extracted with 4:1 ethyl acetate / diethyl



10

15

20

25

solution was dried over magnesi um sul phate, the drying
agent filtered off and the filtrate was evapor at ed.
wab@eeRisiue was purified b y flash chromat ogr BgiYgE2005/001917
eluting with ethyl acetate : heptane (1:3) t o give
8.19g (769 o f the title c??pound a s a colourless
solid. APCI-M5 mz: 352 [ Mt ; IHNVR(CDA 3) : d
8.77 (2H, s), 7.36 (IH d), 7.31 (IH brs), 7.24 (IH,
d), 4.63 (2H, s), 3.70 (2H, bit), 2.92 (2H, bit), 2.35
e’théll (|Zl1|ax 300 mi). Sthd @hbin&d org 41113 ghélseé@efe%edmv)er AFdrdils potassium
2- Cycl opr opyl - pyri m yiy 1,2,3
carbdhat&aﬁlltah:yldind <civgmaaied gmethe title compound as the free base (6.65 g).
Cycl opyl,-pyrimdin-5-yl)-3 ,4-di hydro-
AN sl RaIRR &

~ car boxylic acid tertbutyl ester

H!(I%g?Cn%OD? 513, g?@}i %30“(7) §t§giﬁedits . f;éo {lut a4 9’:‘652?1 s), 3.10

(2}? chol(zﬁlvt)hz/gwmrm):hn@tt 06 (4H) ) fpsh. acet ate (200

5 h |, m xture was cooled to room
! CtlﬁMk(CﬁaQDé &ihﬂl 53'1e15§<881 BAREs 18701 ek38cb ol 32.3%d 2851 28.36,

FTUR AR S R

s), 3.57 (2H, t), 3.25 (2H, t), 2.46 (IH m,
1.51-1.45 (4H, m ppm 1133CC-- NNMVRR((CCDD 3 OODD)) : :
d 116688..3399,, 115555..8822,, 113344..3344,,
]132 65 132 52 131 32 129 22 128. 74 126. 69,
Equgp ﬂm@ro-z 7-naphthyridin-
h 1TDI) was suspended
et et %}-mas added. The
m xture was then extracted with 4:1 ethyl acetate /
di ethyl ether (4 x R00 nL). The conbi ned organi c phases
were dried over a S potassi um carbonate,
filtered and evapora&eﬁlto e the title conpound as
, §52 [ MEHH] ;

/\§

The title compound was prepared from 6-(6-cyclopropylpyridin-3-yl)-1,2,3,4-tetrahydro-
2,7-naphthyridine hydrochloride (0.63 mmol) and [(4S)-4-methyl-2,5-dioxoimidazolidin-4-
yllmethanesulfonyl chloride (0.70 mmol) following the general procedure of Example 1.
Column chromatography with neat EtOAc and EtOAc-MeOH (9:1) as eluents gave 0.060 g
of almost pure product. Recrystallisation from 99% EtOH gave 0.019 g (7.0 %) of the title
compound as white solid.

LC-MS m/z 442 (M+1);

1H NMR (DMSO-dy) & 10.8 (s, 1H), 9.06 (d, 1H), 8.49 (s, 1H), 8.26 (dd, 1H), 8.06 (s, 1H),

7.83 (s, 1H), 7.39 (d, 1H), 4.45 (s, 2H), 3.61 (d, 1H), 3.48 (d, 1H), 3.46 (m, 2H), 2.97 (m,
2H), 2.16 (m, 1H), 1.34 (s, 3H) and 1.02-0.94 (m, 4H) ppm.

The starting materials were prepared as follows:

6-(6-Cvclopropylpyridin-3-v1)-1.2.3.4-tetrahydro-2.7-naphthyridine hydrochloride
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1H- NVR(CD 30D): d 8.81 (2H5 s), 7.43-7.38 (2H, d+s),

7.18 (IH d), 3.99 (2H, s), 3.10 (2H, t), 2.90 (2H5
warq6a62% (I1H 5m), 1.18-1.06 (4H, m ppm PCT/SE2005/001917

13CG-NWMR(CD30OD): d 171.53, 155.83, 137.05, 137.01,

133.50, 132.32, 128.51, 128.3, 125.20, 48.35, 44.28,

29.49, 18.38, 11.16 ppm Exanple 2 ( - -

- Cvcl opropyl pyridin-S-yD- S -di hvdr o™J- napht hyri di n-

terd @uﬁ}}'f%_rﬂgthﬁ% o 8@5@% 1\4§¥}T§t4hé’1w598d$‘fgl h%}pr(iedmé f(lﬂ)

dio fepa
cabokBatey(03d ﬁmlrmyml),dz nyc&aptowl-S 04 85 3-tétrirgtthelhy, 8 2atioxaborolan-

2-3[% pzlf_g';}a}g}h%r | Si F héﬁ;@%ﬂ]g E}Iggﬁlo,%&g;sm;%d ?c?d?um carbonate (2
I I
) A3 1) e TR 9 00 e
coglied ko R@aﬂakﬁi @A aatelr &6 @HC)—dngGtrdtré&Redﬁhr&ftnlﬁllawg% rﬂg%ag-;ﬁézn? The
C ecrystallis

coB SR PCRRISATE 8 de HIGrasncopsrabetee Burdieonicelgmn
chx\bﬂlah%r%ﬂiy' With E@)A@h&;ﬁne@ﬁf 1 (tMi')lugh ?%WW&%@%&% &!9 1) as
elulem)s gaﬁe @82 gs(70%}|pf Brifeg «-6- cslcﬁd)prépﬂm&ﬁillﬁﬂ-yl) -Bip;dilly dtb-2,7-

sl o sfibobilest ity 175 3 %5 Mane

LCl],\/ISZn,Q3%(Mm)4I—|) ppm The starting materials were

P pared as_foll ows (6- Cvcl opropyt oyridin-3
Th Swmmé vigs Alisselved mﬁmcz(ﬁnhhw{) dfithel.SM hydrogen chloride in

X T PO et e spivem waesepporaid taloaya s <ond s,

cotpduyndi (663 enBples)) in quamtilam;d}aéld (0.34 g, 0.90 mmol),
2~cycl opropyl -5-(4,4,5,5-tetranet hyl -1, 3, 2-di oxaborol a
n- 2-yl)pyridine (0.20 g, 0.82 mmol), Pdd 2 x dppf

2- ((\QI&'?&%\@-)Srmsﬁ liat e ieAd ymm&h&%@#@gﬂ@%r Et OH (4

and toluene (4 nL) were stirre 2 h.
0.5 ?&lmahmnd@nn WEE" (6Sonbd2 8 enrdl) waskddeditp aisolutiah ef 05M5
cyc%])roﬁﬁ%a%etsgu%: reo%nhg i e'FH.{? (grg ?nJWZI 25] Et & e} gr%on ”Phe solution
was stitred at RT for 2 h at which time a slurry had formed. To this shurry was added in
one portion 2,5-dibromopyridine (0.65 g, 2.8 mmol) and PdCl, x dppf (0.041 g, 0.050

mmol). After a few minutes an exotherm was seen and the slurry became thicker, the
exotherm subsided and the shurry was stirred at RT overnight. The reaction mixture was
poured into saturated sodium bicarbonate solution and extracted with ether. The ether
phase was dried, filtered and concentrated, then re-dissolved in DCM and applied to a short
plug of silica gel. The gel was washed with DCM and the washings were concentrated. The
residue was taken up in ether and washed with 1.0M hydrochloric acid. The acidic water
phase was made basic with 2.0M sodium hydroxide and the product was extracted back
into ether. The combined ether phases were washed with brine, dried, filtered and
concentrated to give 0.28 g (50%) of 5-bromo-2-cyclopropylpyridine as a yellow oil.
LC-MS m/z 197.9/199.9 (M+1);

1i;LNMR(CDCh) 6 8.48 (d, 1H), 7.63 (dd, 1H), 7.04 (d, 1H), 1.99 (m, 1H), 1.03-0.98 (m,
4H) ppm.
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conbi ned organi ¢ phases were dried, filtered and

concentrated. Purification by columm chromat ography
WORM/0E2GAC- hept anes (1: 1 through 3:1) and Et GACFMEIDBE/001917

(9:1) as eluents gave 0.22 g (70@6 of tert-butyl

6- (6-cycl orropyl pyridi n-3-yl 4-di hydro-2, 7-

napht hyri di ne-2(1 H)-car box te as a white solid.

LC-MS nlz 352 (N%l) This material was dissolved in

S mRC I qrgomey e g o), VigEiseblpedl (041 .12
m rmgflﬁf If’&%gmhpade?a@é’ ®.3he 7 Hﬁi&ﬂ} WhileQu§RABQHRHi6:n6 310 mL). The

uantitative Yi

slugy @as|degaseql/with afgon far H) mnnmsraad@hdmﬁdqzsx drfi(0X266) waaadded.
Thwﬂ%‘c@%% gt'glg%% g(? u(? E%rn del‘bf tg 1E(el( csoo?mgfo R% ﬁltered

thr@ﬁ’gﬂ DOEIRR YlURIRE Sitthie WhoedrdenttAedtolziteda Bladitoil hal Wﬁﬁfdisiolved
under argon. The solution was stirred at RT for

in gth¢romdrertrected fountmps with @Yl ediumeydroyide. dibg rcpgnbmé yellOW water

pharasn%%ﬁrg 8?%3&@@ E’&' %ﬁd fn (? Eﬂ%l% gfdggié)ﬁg a@@)tg %ﬁ 5 %n% then
extfefhe:%dgepwtﬁy ﬁ/ﬁthelhﬁt hﬁremogﬂﬁneslgﬁgamphdsmw&ie uiriey olvecemingdrous
mages B BVt RHCTTLPRIGRESTOMS 1 BREA IS TPk theile product as a
yelRRY b Tt Qfo%f ﬁéﬁ&iﬁé&e dﬂmﬁﬁ‘ﬁgés@ﬁ% 8f 28b#L400659306 the

extracted w ether. The e phase was dri ed,
reqfuired prodcia i majocemtansnet beingarinacelborane oTheserufigymatenial was used

nd appli ed. short plug of silica gel. The gel was

Wﬂ%ﬂls“‘rf” “erlfuﬁlf%ﬁﬁ ™nd the washi ngs were goncentra?ed.
GCINES mespasie (Vas, 244l 4, in ether and washed with 1.0M
1 hydrochloric acid. The acidic water phase was made
HRNMRYCHCL) 5289815 epi My7Hadidaxi M 740dd,t 11¥), pr1odum t Hyyes34 (s,
extracted back into ether. The conbi ned ether phases
12K riel rd OB €nh, dH) pprhr i ne, dried, filtered and

concentrated to give 0.28 g (50% of

5- br ono- 2- cycl opropyl pyridine as a yellow oil.
tert-Butyl 6-{[(trifluoromethyDsulfonyl]oxy}-3.4-dihydro-2.7-naphthyridine-2(15)-

carboxylate
Crude 3-methoxy-2,7-naphthyridine (prepared from 4.4 mmoles of 6-methoxy-4-

[(trimethylsilyl)ethynyl]nicotinaldehyde) was hydrogenated (30 psi pressure) at RT over
PtO, (approx. 0.1 g) in HOAc (25 mL) for 2.5 h. The solution was filtered through a Celite
pad and the clear filtrate was concentrated by freeze-drying to give crude 6-methoxy-
1,2,3,4-tetrahydro-2,7-naphthyridine as the acetate.

LC-MS m/z 165 (M+1).

This material was refluxed in 48% hydrobromic acid for 10 h. The volatiles were
evaporated and the residue was dried under vacuum at 45 °C to give crude 5,6,7,8-
tetrahydro-2,7-naphthyridin-3-ol hydrobromide (approximately 0.70 g).

LC-MS m/z 151 (M+1).

_This material (about 4.8 mmol) was dissolved in water (13 mL) and treated with THF 33~~~

mL), EtzN (0.85 mL, 6.0 mmol) and BOC-anhydride (1.6 g, 7.3 mmol) at RT. After
stirring at the same temperature for 6 h the solution was concentrated to one third of its

original volume and the residue was taken up in water and extracted three times with
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LC-MS miz 197.9/199.9 (M ); 1H NVR(CDC 3) d 8.48 (d,
IH), 7.63 (dd, IH, 7.04 (d, IH, 1.99 (m IH),

wa208:06:298 (m 4H) ppm (0.21 g, 1.1 mmol), PCT/SE2005/001917
bi s( pi nacol at o) di boron (0.31 g, 1.2 mml) and
pot assi um acetate (0.32 g, nmol ) were suspended in

di oxane (10 nL). The slurry s degassed with argon
for 10 rri nutes and then PdC 2Xdppf (0.026 g) was

ded. reacti Qn xture o 80 C r 15
GG BN ST By P o, LTSRS L EPrEmEtigio£ve 080 &
(67@% lhide yﬁ’él&’)%f Rl &ﬁﬁar@x}m@a SRYEE DL T-ak 2y RicH-Y@ Fa-

bl ack o0il that was di ssolved in ether and extracted
calfoowlatlelaneswhnetsmld. OM sodi um hydr oxi de. The conbi ned

0 t re cooled to 10 C, acidified
w%(%&ﬁg?ﬁ%@{_% acid to pH 6.5 and then
Th@@hﬁt@ﬁm@bd&sm@ley) Whi Hise@iVedrin 2 The-phasddysreh GtgRBRE(20 mL)
é)hases were dried over anhydrous magnesi um sul fate,
an

PPYoerduePus PRI Pﬂb‘ﬂ@@sﬁl’@teg@@ anlg); o geatadymifh traffic ppydride

a'%ﬁﬁ\’l&?sug?st gg:gj%url \%9% 4&(%@0 7?@%1%%' %béth%s

rem@epdi the dtifringioatinuddhfor ﬁhjaoRTcafmt wiichathé tvheplmges were separated.
p| nacol borane. The rude rial wi t hout
The apqeus Phaseivras digsh oncegwifEofeye. s csm?é T tases were

wa(sﬁé’d' \Mth ﬂhhé\“ﬁﬁ(e&?% &nc@n@atg@ Pﬁﬁﬁc@tmn'lﬁ) oohﬁm@@hﬁ) tOf\‘zgﬁmy with
I'H), 4 (s 5 1.10

Et@Ap-Mptan(ﬁx 1)fae pmemgayb 0615{g (17% yield) of the title product.

L(f'Mér{QZ;%ﬁgW ,aﬁg%_ﬁgile] gﬁldes 4- di hvdr o- 2, 7- napht hyr

3- net hoxy- 2, napht hyri dine (prepared from 4.4 mol es
of 6- met hox -4-
hynyl ] ni coti nal dehyde) was

To@ﬂﬁﬁg%gﬁggfi of §V9V,PJ5 h&ﬁ%ﬁ?%g{yﬁ% ﬁlianﬁq:a ﬁfﬁﬂﬁ%&mol} in anhydrous

THiO(GlStmb)lmnhB affgoh her P QA Waoslgiwlyeadded il t6d #-BuLi in hexanes (9.0 mL,
14 mmol). After stirring at —70 °C for 15 minutes, 6-methoxy-nicotinaldehyde (1.3 g, 9.8
mmol) was added dropwise. After the addition was complete, stirring was continued at
-70 °C for another 15 minutes. Then 1.6M »-BuLi in hexanes (10 mL, 16 mmol) was
added dropwise and stirring continued at —45 °C for 4 h. The solution was cooled to —70
°C and then a solution of iodine (3.0 g, 12 mmol) in anhydrous THF (25 mL) was added
dropwise. When the addition was complete, stirring was continued at —70 °C for 30
minutes and then at RT for 3 h. The crude product was taken up in ether (40 mL) and
washed successively with saturated ammonium chloride (2 x 40 mL) and 5% sodium
thiosulfate (2 x 20 mL). The organic phase was dried, filtered and concentrated.
Purification by column chromatography with EtOAc-heptanes (1:1) as eluent gave 0.41 g
(15% yield) of 4-iodo-6-methoxynicotinaldehyde.

LC-MS m/z 264 (M+1);

"HNMR (cDCL) 59.95 (s, 1H), 8.53 (s, 1H), 7.32 (s, 1H) and 3.98 (s, 3H) ppm.

4-Todo-6-methoxynicotinaldehyde (0.41 g, 1.6 mmoles), trimethylsilylacetylene (0.35 mL,
2.8 mmol), PAC1,(PPhs), (catalytic amount), Cul (catalytic amount), triethylamine (2 mL)
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pad and the clear filtrate was concentrated by
freeze-drying to give crude 6-nethoxyl, 2

wQ@2ebee2nmhydr o- 2, 7- napht hyri di ne as the acet aP€T/SEI00MD1917
mz 165 (MH ). This material was refluxed in 48%
hydrobrom c acid for 10 h. The volatiles were
evaporated and the residue was dried under vacuum at
45 0C to give crude 5,6, 7, 8-

an%lap Fﬂ;}(ﬁl t ?rZ gﬁ%&!‘k{d Sl Bhe Q%@E%?% Haporated and the

resldhiesyasathiesni v 1n(v@dmiﬁndlbxﬁram{)v)th\b&&r ditesegateciphdle Wﬂﬁ @fied,
(136r|1‘a1laﬂoandtreated with THFE (33_ nL), Et3N (0.85
filggrest neeRfrateACLIAaiian by 801(1“111 C@r@natqurspbbfrmt)l EéQARﬂieptanes
[
(15} pEHmethishld 095 & (bS8 1S b BEREK P Ginhy A ettty nicotin-
aldebydme and the residue was taken up in water and

LGS EE B M oo T Tered and concentrated to give.

0 i -
R IGEES J041, ADOS 2545 HEBT B 15 .08 5 38 and 030 s, o1
pp ar boxyl ate as a white solid. LGM5 mz 251 (M), 195

55). This material (about 5.4 mmoles) was dissol ved
in a two-phase system of toluene (20 nL) and 30%

o ARl I Bt G0 & (2D co. 4 gD ynd M

andmdrf#X fh MEOHE (5 Iﬁﬁp@eredsﬁ%@ﬁ in éfgéa?ed‘]vﬂlad} 80 I@%vbﬁﬁgm afif solution

was renoved, the stirri n‘g conti nued f
wagfcpegentrated akeneuny nsapiate@sodiem ea@em;c ancé dxtrafteé vadu@b@ts The

ST I PR tichb b BT eine 02 b ffe roduct

GCMS e r6t@4’); Purification by col utm chromat ography
vvlth Et OAc- hept anes (2:1) as eluent gave 0.45 g (17% :
I—I{NMRJI())CID@IJ he.4is, | 1e)pp.ads 1 H)LSAMSL, 11D, Be8(d, VH))7.02831H) and
M 99
4.12 (s, 3H) ppm.

or,

OLO

Example3  (55)-5-({[6-(2-Cyclopropylpyrimidin-5-y1)-3.4-dihydro-2,7-naphthyridin-
2(1H)-ylsulfonyl }methyl)-5-methylimidazolidine-2.4-dione

To a stirred solution of 6-(2-cyclopropylpyrimidin-5-y1)-1,2,3,4-tetrahydro-2,7-
naphthyridine hydrochloride (0.12 g, 0.42 mmol) in DCM (10 mL) was added TEA (0.12
mL, 0.84 mmol) followed by the dropwise addition of [(4S)-4-methyl-2,5-

~ dioxoimidazolidin-4-ylJmethanesulfonyl chloride (0.090 g, 0.40 mmol) in THF (10 mL) at

~10 °C. The mixture was stirred at RT overnight, concentrated, taken up in water (10 mL)

and extracted four times with EtOAc. The combined organic phases were dried, filtered
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3- Met hoxy- 2J- napht hyridine To a stirred solution of A
"-trinethylethylenediamne (1.9 nL, 15 mmol) in
wandwgde2us THF (65 nl) under argon at -70 C waBCEHRE2WY001917
added 1. 6M n-BuLi in hexanes (9.0 niL, 14 mmol). After
stirring at -70 C for 15 nl%&tes
6- met hoxy- ni coti nal dehyde (I3 g, 9.8 mmol) was added
dropwi se. After the addition was conplete stirring

TR T GO L e D TS S

whilk onyd. se and stirring continued at -45 Cfor 4 h. The

solution was cooled to -70 C and then a solution of
LCHd8imve 443.90Myt1);12 mmol ) i n anhydrous THF (25 nL) was
1__added dropw se. Wen the addition was

HVWIRACRIOMS %61 A 44 1, S 1, R 6. 051 0 (&, 26D,
t RT 3 T
3380 BH D (S n O g LAl et g T 0SB el et

amoni um chloride (2 x 40 nmL) and 5% sodi um
thiosulfate (2 x 20 nL). The organi c phase was dri ed,

f||h§£ed Sgg 3ﬁg‘§(§atr!ated.1 PurL:yﬁgﬁjgg(gﬁ(ﬁobuﬂn hthvridin-

2(19AY%A1s 818y 1 Sméthpfesyiitl16hidabolidine-2.4-dione

Z-T000- b- et hoxyni cot | nal dehyde. LGNS mz 264 (MH ) ;
IH NWR (CDC 3) d 9.95 (s, IH), 8.53 (s, IH, 7.32 (s,
IH and 3.98 (s,
4-1 odo- 6- met hoxyni C dehyde (0.41 g, 1.6 mmol es),
trimethylsilylacetyl , 2,8 mmol ),

PdCl 2(PPh3)2 (catal ytic m%ug¥_ mmyuC
B

w

anount), triethylamne (2 ) niL) were
stirred at 60 C for 2 h. The vofa S mere evapor at ed
and the residue was taken up in water and extracted
with ether. The organic phase was dried, filtered and

o PR SR bl o bl ) i e O DB 3%l

[(4}5’) &lethy] 0f 5-dioxoimidazolidin-4-ylJmethane- sulfonyl chloride.
netho§% 4- [StrlnethyIS|IyI)ethynyI]nlcotlnaldehyde

LCLM-SI\?B/Zrﬁ Bz ) M+ )

The starting materials were prepared as follows:

6-(2-Cyclopropylpyrimidin-5-y1)-1.2.3.4-tetrahydro-2.7-naphthyridine hydrochloride

A mixture of 2-tert-butyl-6-(2-cyclopropylpyrimidin-5-y1)-1,2,3,4-tetrahydro-2,7-
naphthyridine (0.12 g, 0.39 mmol), 1-chloroethyl chloroformate (1.0 mL, 5.8 mmol) and
toluene (10 mL) was refluxed for 4 h under protection from moisture (calcium chloride
tilbe). Afier concentration to dryness, the dark residue was taken up in MeOH (10 mL) and
refluxed for 3 h more. Charcoal (1 g) was added and refluxing continued for 20 minutes.
Then the mixture was filtered through Celite and the clear filtrate was concentrated to give

the title compound (0.12 g) as a solid.

~EC-MS-m/z 253-(M+1); -

1H NMR(CDCI3) 6 9.22 (s, 2H), 8.57(s, 1H), 7.98 (s, 1H), 4.41 (s, 2H), 3.45 (t, 2H), 2.44
(m, 2H), 2.32 (m, 1H) and 1.21 (m, 4H) ppm.
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1H NVR (CDC1 3) d 10.4 (s, IH), 8.73 (s, IH, 6.84 (s,
IH, 4.03 (s, 3H) and 0.30 (s, 9H) ppm .

WG 20B062xy - 4- [ (trimet hyl silyl)ethynyl]-nicoti neCTeipd®001917
(0.25 g, 1.1 mvol) and 7M amonia in MeOH (5 nL) were
stirred in a sealed vial at 8) C overnight. The
sol ution was concentrated, taken up in saturated
sodi um carbonate and extracted with ether. The organic
phase was dried, filtered and concentrated to give
0.20 g of the title product. GC-M5 mlz 160 (M+); 1HNWR

2-1e@ERNtZ)-6-(2- @y dbpiopylpltini@n S-PAY-1(253 4-tétrahy 8rod, 7(ndphth*7ﬁdine

d,
Tof, fistiang cplss 63 solbfon phl-eebuis gy eyt b A atudyo-2.7-
naﬁg—})“tﬁylﬁdlhgﬁl f gsng G]! 7@@%’561 %rﬂnyglP Elf | (ug% ral) wps glowly agldgd iffic anhydride
(014 ng,, QSQ'mg@l)s ithmadsfition was complete, the mixture was stlrred at4 °C
f0165 d 1%11}‘%l¥ei§ (Slpeéllgﬁé/ci ﬁ% P ?C dq't%s'ss Ei %Bo %)létﬁ)tn ﬁ;ﬁ) ﬁﬁzcted
fo@@ﬁhéskﬂltlﬂDEMlaﬂle%Mﬁﬂnéﬁ drflc pita % sEfé-welQ BtdRrdd and concentrated
fol |l oned by t he dr opwi se addl i on of

to g{vgBc eri%t)‘llﬁﬂt lumn ghsomagograptyowith FtOMFT RME (#19) aseluent gave
0.3'0]%0@16 Ihde 1ff§t9&§aﬂ‘@§ stirred at RT overni ght,
)

centrate en up in water (10 nL) and extracted
LG-M8 mizi 3302 ML+ 1. Et OAc. The conbi ned organi ¢ phases

dr|e fiil dand concentrated. Purification
T Pt dpsueEgoge (IR S A Rk ot BSOS &, 4.5
x
mﬁﬁ@l Zec%ﬁresylbﬁlrﬂﬁlﬂ%%—béﬁlcgacfd\qj 4 g,%ﬁ%@d&z x dppf
(0. Q%O g)swr@ aflded. Thy migup:; B&Y degasdel) ) mm agor(, seal@Hnd sFir2d at 90 °C
and

oviiBlght Ateritoplind e HRlighis s abiih ot 20 By and et three
timed wdth StdrAQ: Thd cor@binbdyfdadlicphases were washed with brine, dried, filtered
and concentrated. Column chromatography EtOH-TBME (1:9) and TBME-EtOH-TEA
(20:2:1) gave 0.12 g (53% from two steps) of the title compound as a light brown solid.
LC-MS m/z 309 (M+1);

'H NMR (CDCL;) 9.05 (s, 2H), 8.45 (s, 1H), 7.38 (s, 1H), 3.97 (m, 2H), 2.95 (m, 4H), 2.00
(m, 1H), 1.21 (s, 9H), 1.11(dt, 2H) and 1.09 (dt, 2H) ppm.

2-tert-Butyl-6-hydroxy-1.2.3.4-tetrahydro-2,7-naphthyridine

A solution of 2-terz-butyl-6-methoxy-1,2,3,4-tetrahydro-2,7-naphthyridine (5.1 g, 23
mmol) and 45% hydrobromic acid in acetic acid (70 mL) was heated in a sealed tube at
100 °C for 1 h, cooled to RT and concentrated. The residue was dissolved carefully in 20%

potassium carbonate solution (100 mL) and extracted four times with EtOAc. The
combined organic phases were dried, filtered and concentrated. Recrystallisation from

TBME-hexanes gave 3.7 g (77%) of the title compound as a white solid.

LC-MS m/z 207 (M+1);

HNMR (CDCl3) 8 7.21 (s, 1H), 6.35 (s, 1H), 4.77 (m, 2H), 4.11 (m’s, 4H) and 1.31 (s,
9H) ppm.
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2(1 )-VIIsul fonvU nethyl)-5-ethylimdazolidine-2,4-d
ione The title conmpound was prepared by the general

woredohoes2e3 Exanpl e 3 but using PCT/SE2005/001917
[ (45)-4-ethyl-2,5- dioxoinidazolidin-4-y|]nethane-su|fo
nyl chl ori de. LC—NS m z 457 § 5 The starting

materials were prepared as f0 ovvs
6- (2-Clycl opropyl pyrirnidm5-ylVl, 23, 4-tetrahvdro-2J-n
apht hyri di ne hydrochloride A m xture of 2-
ert-butyl-6-(2-cyclopropyl pyrimdin-5-yl)-1,2,3,4-tetr
2-CPEBp Aprimflimapbbivnid side (0.12 g, 0.39 mol ),
I-chloroethyl chloroformate (1.0 niL, 5.8 mmol) and
The ditle sampous! we9 prapared Epmudbpnim?-cyclapigndipyripidine W ilon

Ooyd’gﬁggéfﬁo n @df ﬁel{ig% d&l%bgqgcga%)qh g\gmlgﬁgeeémf:%{utrg%h %a@k (hf Org.

Ch!éﬁz 200%@-53(9&%3@11) LAanMS sfepest@tithhothe Brddubiow s codppsedal the
(1 was _added .and refIUX|ng conti nued for 20
borﬁmm%%andrﬁér’ﬁnmﬁréc vdnde (Sasdarp¥ingk ed through Celite

@ s concentrated to give S the
t lt(le]ykﬁloér;‘rslp nlc} %—;g%? Ig[)Jr\i\gs a solid. L-e--Ms-m z
253-(M+1-); - 1H NI\/R(CDCl 3) d 9.22 (s, 2H) 8. 57(s,
8 4 .g 2.44
ppm2 fer

To aBEHIn\éh “sBhiidn oY 8 a6 @h@ﬂéﬁﬁﬂ{yﬂﬁbé&hﬂe @MnL 56 JrdolPin dry THF (300

4-tetrahvdro-2, 7-naphthyridine To a stirred and

mIe)m@)%r argpuiet -9 6 was slewly- agded L 681 nyF o sy hexanes (40 mL 60 mumol)
whlﬂe?tps temrpe%tt&r% %yag rkg]ztga’t =20 ?pﬂﬁgytfl{i g&\}ﬁﬂﬁor‘ %83‘ gpr?]?he% gtﬁnng was

coﬂﬂitmedrat dm L (d?.4D4minl Théh Bdluten Jf. telWh)ﬁifyl-t[(’ﬁéma’(ﬂldkj(MOH
conplete, the mixture was stirred_at 2Cfor

m@WﬂHY@HGqYJHH%th%‘GnW@lH%@&p%t39§%1i191ﬁﬂfe:§1r3’6@ﬁ% ]é)OsIBLhWP%Wded

dréng )_2BRe:, ¢¥ hﬂﬁ(ﬁﬁ%és%h fiaMBS WY P?M 1.3B&nd then cooled t
ntsal ne organiéc es vveree adl‘l ed, P red ang e c00leC 1o
—2066cAnbydveiDMF (6 5 ml, 70 mmol) was added dropwise over five minutes and
stirring continued at —10 °C for 1.5 h. Then glacial acetic acid (60 mL) in MeOH (250 ml)

was added, followed by the portion-wise addition of sodium cyanoborohydride (2.3 g, 40
mmol) over five minutes. After stirring overnight, the solvent was evaporated and 20%
potassium carbonate solution was added slowly to raise the pH to 9. The mixture was
extracted four times with TBME. The combined organic phases were washed with brine,
dried and concentrated to give a crude oil. Vacuum distillation gave 5.2 g (77%) of the title
compound as a colourless oil, b.p. 105-106 °C/0.5 mmHg.

GC-MS m/z 220.1 (M");

1H NMR (CDCl,) & 7.90 (s, 1H), 6.55 (s, 1H), 3.95 (s, 3H), 3.81 (m, 3H), 2.95-2.90 (m,
3H) and 1.11 (s, 9H) ppm.

tert-Butyl-[ (6-methoxvy-4-methylpyridin-3-y)methvlenelamine

_2-Methoxy-4-methylnicotinaldehyde (1.8 g, 12 mmol), fers-butylamine (15 mL), 3A_

molecular sieves (8 g) and dry DCM (10 mL) were mixed and allowed to stand at RT
under protection from moisture (calcium chloride tube). After two days the mixture was

filtered and the molecular sieves were washed several times with dry DCM. The combined
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to give a crude product. Column chromatography with
EtOHTBME ( 1:9) as eluent gave 0.30 g of the crude

W0 piobloe2es as an oil. o LC-Ms mlz 339.2 (M ). A¢ESE2005/001917
triflate was dissolved in dioxane (10 nL) and
anhydr ous potassi um acetate .43 g, 4.5 mol),
2-cycl opropyl pyri m di ne-4-botronic acid (0.14 g, 0.89
mml ) and Pdd 2 x dppf (0.0050 g) were added. The

xture was dega sed ed and irre
wagghes WVE CRRGREAISAR] €S P ok Qf Crefigiindas b FRidein et
Waygsédqnwd@({telg,%pﬂfg%xmgb extracted three s t imes with
OAc. The conbi ned organi c phases were washed with

H*NMR CDtrL eS8, 55 (Brisc 1Y ga3U(sC DM @Hor (8t 16, 3.6!(8rB1Y), 2.50 (s, 3H
chro?r(at og?)gcj)hy Et gl\/E (1: Q)pand (I'Ble\}/g EtOSI-T s (538
and 2002%, DH)gpme 0.12 g (53% fromtwo steps) of the title
compound as a |ight brown solid. LCGM5S mz 309 (Mtl);
1H NWVR (CDA 3) 9.05 (s, 2H), 8.45 (s, IH), 7.38 (s,

| 4 2.00 0 | 1.2 1
Lgaho%i-!l%etﬁg?%w%m% ald%gbaé ((fjn . 529 (it 2H)(:anm H)2 o

To-aBtitrefl sﬁluhmml oD )5ybrompéz-methoxy-4-methylpyr1d1ne (2.6 g, 13 mmol) in dry
THFb(éb)ppIE dJEr ‘%8%’%/ at %/%“JQWX IeEFI‘ @fl n—ciil»ulﬂl i Hm?afnesz (8f 1emL 14
mmcﬂz bedrhiaiiies2TiHe MdabiteRy4s stivid@ af S70L°Qfor 28 niifle} addthen

o hydrobrom c acid in acetic acid (70 nL) was heated

anhydnalsd.‘éwe(& 2o el Samne)1wes added portion-wisee aggter thatfeephihe
cent 0
oS IRARE 216k, TG BRSNS ARBRAL IR SAES AL bk 70 o

fored0trtites dndl d1a®n at ldllT&ﬁ/eilmugl’(t ’Eﬁ@%gctlo'ﬁh%sapﬁbd:}reddmtlr BPdriydrochloric
ases were drie ter t

aciRad G0 40 TR GHF BRFTENES Ak DL GPe0bRig qraepig phases

Wem% dWlfltJl_‘Eﬁll{leN%&?&i‘: # S%a aftd %@ﬁéeﬁﬁ%h'@olmhﬁc%nﬁt@%ﬁ/ with

TBME- ﬂlghtlpe&b-])eumzbthbr (1:Dndsssluetipaentd® £.(31%] of the title compound as

pale yellow solid.
LC-MS m/z 152 (M+1);

THNMR (CDCL) § 10.1 (s, 1H), 8.55 (s, 1H), 6.61 (s, 1H), 4.05 (s, 3H), 2.60 (s, 3H) ppm.

[(45)-4-Ethyl-2.5-dioxoimidazolidin-4-ylJmethanesulfonyl chloride
Prepared as described in WO 02/074767 for [(4S)-4-methyl-2,5-dioxoimidazolidin-4-

yl]methanesulfonyl chloride.

Example 5  (59)-5-({[6-(2-Cyclopropylpyrimidin-5-y1)-3.4-dihydroisoquinolin-2(14)-

vllsulfonyl}methyl)-5-ethylimidazolidine-2.4-dione
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9H) ppm 2- Cycl opr opyl pyri m di ne-4-boronic acid The
title conpound was prepared from

wWd26060212- cycl opr opyl pyri m di ne (WO 00/ 066566)CT/RE®09/601917
yield (25 nmmol scale) follow ng the procedure by Li et
al. (J. Og. Chem 2002, 67,36394-5397). LC M5
suggested that the product was conposed of the boronic
acid and the trineric anhydride (sym bovoxine). LC M5

m.z. 165 (M) and 43 | )., 2-fert - But 6-. et -
o s SR bt e R e 3T he il shca R e RPER &S (e
cy@l@bﬂd)g)y@?nﬂlﬁdlﬂ—éédﬁ?)al alﬁydrameqxhﬁdﬂm p@ﬂ)@l]@@lfé@lpn&hyl)eso

in dr 300 under argon at -20

eﬂg/lhawia,mb\éme@,%dlem usipg Lhe nrecedusedeseritedan YO 0@(9%%1 )

whil e the tenperature was kept at -20 C. After the

addition was conplete, stirring was continued at -20 C
Préparatid® chiomatddigphiadse] uti on of r

t-butyl-[(6-methoxy-4- i ) i
Chﬁ@tvﬂﬁ%ﬂ palwmn §L 75 o (hy Ican dpaiasl{ehepicad Tdustips i) ) i n
Elngn¥ 100%, AR nL)FIX‘@SlSaﬁgﬂ?gm 1?” OPW'dﬁg (ﬁfoﬂ%@ @4 1€

at

Xture was stirred and t hen
cool ed to -20 C. Anhydrous DMF (6.5 m, 70 mml) was

agded grogvvl se over five minutes and stirri ng
Bor 1.5 h . Then glacial acetic

ngrpsl\/gq(}n asgedcaif y
Clﬁ%lecglpgrﬁﬁlghﬂuw S r addi ﬁé&%d&%&sﬂ’%%alm cyaﬁ%ggé%h%%t%e
Elgeni:31 0970 BOHm I )Flouwe@ 30 mI¢ mh nut d3eteddfondiV 2544220 ng.
overnl ht, .the vent was evaporated and 20%
lggggl?rﬁ@arsﬁ%ﬁglp}é’ sol ution was added slowy to raise
the pH to 9. The m xture was extracted four tines with
TBME. The conbi ned organi c phases were washed with
(Seerianomer (te d3.Ameinsiss)cent r at ed to give a crude 0|I

1. Vacuum di still ati on gave 5. 5770 of the titl]
H:NP\%(DMSQsd@SdQW&(bI Bddl)of- 94 ?g@ P5reslid. . 69 ~nrify(m, 2H),

2
755 0 (m, 1}%, Qa1 G, 2}}), 3.59 - 3.40 (m, 4H), 2.96 (t, J = 6.2 Hz, 2H), 2.28 - 2.21
(m, 1H), 1.65 (g, J= 7.6 Hz, 2H), 1.11 - 1.00 (m, 4H) and 0.78 (¢, J = 7.5 Hz, 3H) ppm.

(R)-enantiomer (tg 18.3 minutes)
1H NMR (DMSO-ds) 6 10.79 (br s, 1H), 8.94 (s, 2H), 7.97 (br s, 1H), 7.60 - 7.56 (m, 2H),

7.32 - 7.28 (m, 1H), 4.41 (s, 2H), 3.58 - 3.40 (m, 4H), 2.96 (t, J = 6.2 Hz, 2H), 2.28 - 2.21
(m, 1H), 1.65 (q, J= 7.6 Hz, 2H), 1.11 - 1.00 (m, 4H) and 0.78 (t, J = 7.5 Hz, 3H) ppm.

(2)-5-({[6-(2-Cyclopropylpyrimidin-5-y1)-3.4-dihydroisoquinolin-2(1 H)-

yl]sulfonyl}methyl)-5-ethylimidazolidine-2.4-dione)
The title compound was prepared from 6-(2-cyclopropylpyrimidin-5-y1)-1,2,3,4-

tetrahydroisoquinoline according to the procedure described in WO 02/074767.
LC-MS m/z 456 (M:+1);

T NMER (DMSO-ds) s 10.78 (br's, 15, 8.94 (5, 2105, 803 (br s, 1H), 7.61- 7.56 (., 2H),

7.30 (d, J=8.5 Hz, 1H), 4.42 (s, 2H), 3.60 - 3.40 (m, 4H), 2.96 (t, J = 6.2 Hz, 2H), 2.26 -
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1H NVR (€D 3) d 7.90 (s, IH), 6.55 (s, IH), 3.95 (s,
3H), 3.81 (m 3H), 2.95-2.90 (m 3H) and 1.11 (s, 9H)

W@ pivs/06e15 - But yl - | PCT/SE2005/001917
(' 6- met hoxy- 4- net hyl pyri di n-3-yl ) nmet hyI enel amne 2 -M
ej ;r x"-4-nfthylni qtlnald%lt}ﬁ);de(l .8_9, 12 mmol),
tert-butylam ne (15jnL) | ecul ar sieves (8 g) and

dry DCM (10 ni) were m xed and allowed to stand at RT

2.2 e B0 AREER { 7 A D I G5 RS i

ppi! ecul ar si eves were washed several tinmes with dry
DCM The conbi nedwashi ngs were concentrated to give
2.2 g (89% of the title conpound as a crude oil that

Exa\l\xl?%lu e?@:&g Z}tq éz b% lgl %nggn tpgyem i
vl]:(ufifon3l'}ﬁnetl‘3,ll)5§)-n{e°éhvlﬁrh|ﬂaz’bﬂldlnk—2341d((ﬁae 9H) r pm 5
2- Met hoxy- 4- et hyl ni coti nal dehyde To a stirred
solution of 5-bro 2- net hoxy-4-net hyl pyridine (2.6 g,
13 mol) in dry TH ) under argon at -70 0OC was
added 1.6M n-BvLi in N I, L, 14 nmmol) over
ten minutes. The m xture st jried -70 C for 30
m nutes and then i o anhydrous y (. N{(ﬂ., 15 mol)
was added portion- wise at a rate t ept the
tenperature at -70 C. Wien the additi @an was conpl ete,
the m xture was stlrred at -70 C for 30 mnpute
The Hep capPRNdgvRsIAERIFRd Usitgethe quod?se%bfdcf%ﬂ
I M hydrochloric acid (40 nL) and then extracted three
times with TBME. The conbi ned organi c phases were
LCxstShed 466 (MHi);i ne, dried, filtered and concentrat ed.
;. Col um chr omat ogr aphy vvlth is TBVE- |i etrol eum
HVMR (300 M7, E&MSOuéﬁitS a6, il 8 .04 Ut 21008 261-048 (m, 41D,

conmpound as |l ow s
2.96 (grp 2H), 3.19 - 3p55 (m, 4H), 3.78 (q, 1H), 4.43 (s, 2H), 6.92 (s, 1H), 7.32 (d, 1H), 7.60

(s, 2H), 9.04 (s, 2H), 10.81 (s, 1H) ppm.

The required starting materials were also prepared using the general methods described in

Example 1:

1.1-Dimethylethyl 6-(2-cyclobutylpyrimidin-5-y1)-3.4-dihydroisoquinoline-2(1H)-

carboxylate
LC-MS m/z 366 (M+1);

'H NMR (300 MHz, CDCL) § 8.81 (s, 2H), 7.13 - 7.37 (m, 3H), 4.55 (d, 2H), 3.64 (t, 2H),
2.82 - 2.90 (m, 2H), 2.30 - 2.50 (m, 6H), 1.84 - 2.14 (m, 1H), 1.45 (s, 9H) ppm.

6-(2-Cvyclobutylpyrimidin-5-y1)-1.2.3.4-tetrahydroisoquinolinium chloride
LC-MS m/z 266 (M+1);

Cvyclobutvl(imino)methanaminium chloride




10

15

20

25

LCM5 mlz 152 (M+l); 1HNWR (CDCA 3) d 10.1 (s, IH),

8.55 (s, IH), 6.61 (s, IH, 4.05 (s, 3H, 2.60 (s, 3H)
W@ piv6/080215 PCT/SE2005/001917
rr4n-4-Ethyl -2, 5-di oxoi m dazol i di n-4-yl ] net hanesul f ony
chl ori de Prepared as descrj Eped in WD 02/ 074767 for

(45) - 4-met hyl - 2, 5-di oxoi m dazol i di n-4-
I]rrethanesulfonyl chl ori de. Exarrple 5 (5 r)-5-(|[6-(

I

[

y

' 2- Cvcl o%opyll&yrl m di n-5 )1/ 4- di hvdr oi soqui nol i n-2
HfIﬂM)RGQg Hz, DMSO-d6) 6 1.69 - 84(m 1H),186 2.05 (m, 2H), 2.08 - 2.32 (m,

I fonyl } yl i m dazol i dne- 2, 4- di oneThe
3}%1%1‘?-% %&%ﬁ%‘ugﬁ)%gﬁﬁr‘éﬁbﬁ’% by chiral chromatographic
resol ution of ()-5-({[6-(2-

cycl opr opyl pyrim di n-5-yl) -3, 4-di hydr oi soqui nol i n- 2(|l
)-5- ethylimdazolidine-2,4-dione

G@M%%ﬁa?fvzfiﬁ\ﬁﬁ%?ogfil‘g{d " dat 2|; “8155222!‘”%3 H col um
@Mﬁ@ﬁmﬁaﬂ@?@@ BT 2 BREHr A8 Dl gt s, 1. 872
ﬂ)gﬁﬁ‘al ytical chromatogr aphl c data Chiralcel OO-H
’Co (L 15 cm O 0.46 cn) Daicel Chem cal Industries
Ltd. Eluent: 100% EtOH Flow. 0.30 rnL/ mn Detection

WV 254/ 220 nm Retention tine R) - see bel ow
(S)-enantioner (tR 13.0 mnutes) 1H NVR (DVSO-J 6) d

Exllﬂl_}ﬁ<97 ( *(3(583)*5 Mé}hvl-% @FG (256 1- %Eﬁwlczcl)%zr&bﬂnﬁlmid‘ﬁ -53/1)(3.20

dilydgmsoquimolin-2( lﬂ)_yﬂaulfonvhmethv Jimpidazelidin € 2 28 -
2.21 (m IH, 165&\]:76%& 2H) , 111- 1.00

(m 4H) and 0.78 (ttXJ .~ 7.5 Hz, 3H) ppm

(R) -enantioner (tR 18]3 nutes) 1H NWVR (DVMBSO-J 6) d
10.79 (br s, IH), 8. 94> ”97 (br s, IH, 7.60
- 7.56 (m 2H), N-S

e

HN\\(

o

The title compound was prepared using the method described for Example 1.

LC-MS m/z 456 (M+1);

'H NMR (300 MHz, DMSO-d6) 5 0.94 (g, 2H), 1.30 (d, 2H), 1.34 (s, 3H), 1.54 (s, 3H),

2.96 (t, 2H), 3.40 - 3.62 (m, 4H), 4.42 (s, 2H), 7.31 (d, 1H), 7.58 (d, 2H), 8.06 (s, 1H), 8.97
(s, 2H), 10.77 (s, 1H) ppm.

The required starting materials were also prepared using the general methods described in

Example 1:

6-12-(1-MethylcyclopropyDpyrimidin-5-y11-1.2.3.4-tetrahvdroisoquinolinium chloride

. LC-MS m/z 266 (Mt1);_
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7.32 - 7.28 (m IH), 4.41 (s, 2H), 3.58 - 3.40 (m
4H), 2.96 (t, J =6.2 Hz, 2H), 2.28 - 2.21 (m I|H),
wa2@6/06215J = 7.6 Hz, 2H), 1.1 1 - 1.00 (m 4HyYCHERER005/001917
0.78 (t, J = 7.5 Hz, 3H ppm
(V5-({r6-r2- CVCIopropyIpyrlq di n-5-yl) -3, 4-di hvdr oi soq
ui nolin-2(1 H)-
yl ] sul fonvUnet hyl ) - 5- et hyl i m dazol i di ne-2, 4-di one) The
1 title conpound was prepared from
HENNR- (39¢ Mz, RV Pydq) i (n(a5250),)1-30, @, 3Hx-1.53 (s, 3H) 2.96 -3.14 (m,
t et rahydr oi soqui nol i ne according to_the procedu
PHAGEE 1 B8 (e AOS) O TGS B Gl EDAABSS ( RiRTyom, JEIM 7.36 (,

1@%%@&@ Sfl 085 (%pns‘%‘gs %0 (4. 1 8.5 He,

4.42 (s, 2H), 360-340(m4|—|) 2.96 (t, J =
. .165(q,J:72Hz
ople (t  J = 7.5 Hz5 3H)

0 methapnag A CH
Hﬁ@wﬁﬁmﬁ% ﬁ@%@wwﬂf Oy PN L2 354
uinolin-2ri HV s
PP | sul f onvUmet hyl V5- et hyl i ni dazol i di ne- 2, 4- di one The
title conpound was prepared using the nethod descri bed
for Exarrple 1. LC—I\/IS mz 456 (M+l); io 1H NVWR (300
5-RBnon (emethylcyg ono-g,‘o‘ jige 183 - 2.12 (m 2H),

H), 2. 96 (s, 2H), 3.19 - 3.55 (m
LCZ%%'G’"%%&?SQ%HT 4.43 (s, 2H), 6.92 (s, |H), 7.32
%9 988 84 %D@ﬂao%%d €3 ?k& (ddlOEg 1. 545(s BHj), 8.59 (s, 2H)
ppn1 e reqU|re artlng matérials werée al

ppRY epared using the general nethods descrlbed |n is
Exanple 1: 1, 1- D net hyl et hyl
- M- cyclobutylpyr|n1d|n S-yl VS
, 4- di hydr oi soqui nol i ne-2(1 HV carboxylate LC-M niz
366 (M) ; :
Example 8  (5S)-5-Cyclopropyl-5-({[6~(2-cyclopropylpyrimidin-5-y1)-3.4-

dihydroisoquinolin-2(1H)-yl]sulfonyl}methyl)imidazolidine-2.4-dione

o NH
!
The title compound was prepared from 6-[2-(cyclopropyDpyrimidin-5-yl}-1,2,3,4-

tetrahydroisoquinoline and (4S)-(4-cyclopropyl-2,5-dioxoimidazolidin-4-

yl)methanesulfonyl chloride using the general method described in Example 1.

LC-MS m/z 468 (M+1);
1H NMR (400 MHz, DMSO-dg) 6 0.18 (g, 1H), 0.33 - 0.56 (m, 3H), 1.02 - 1.17 (m, 5H),

2.24 (dd, 1H), 2.96 (t, 2H), 3.40 - 3.82 (m, 4H), 4.43 (s, 2H), 7.31 (t, 1H), 7.58 (d, 2H),
7.95 (s, 1H), 8.94 (s, 2H), 10.74 (s, 1H) ppm.
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20 1H NWR (300 MHz, CDCI3) d 8.81 (s, 2H), 7.13 - 7.37

(m 3H), 4.55 (d, 2H), 3.64 (t, 2H), 2.82 - 2.90 (m
WQ@RHos/0&85280 - 2.50 (m 6H), 1.84 - 2.14 (m | H)PCWSEH05/001917

(s, 9H) ppm 6-(2-Cvcl obutvbyrimdin-5-ylV

1, 2,3, 4-tetrahydroi soqui nolipjum chloride LC-M nlz

266 (MH); -25 Cvcl obut vKi m ho”net hanam ni um

chlori delH NVR (300 MHz, DMSO-d6) d 1.69 - 1.84 (m

IH, 1.86 - 2.05 (m 2H), 2.08 - 2.32 (m 3H), 3.29 -

3.42 (m IH), 8.85 (s, 4H ppm

Th? ﬁz?ﬁﬁjfﬁ %ﬁ&%?%% %WJ&%”%@% UG (. 2m,
78(td IH), 8.72 (s, 2H) ppm
#t—o- (i r6-r2-d-met hyl cvcl opropy

N
mlC@M)@mﬁI} added, fiecpinmed cusled g dhiee atdiad tes and beécbriet -

nple 1. LC-MB ml z 456& I(g; 1H NVMR (300 MHz
cymﬂagth@oge,gner(aqed s WQ 030 7¢d95, 4877 g, 433 gloi)gjaﬂsolved in

DC;(II\Q?A'(}(f_ﬁnl) 7 @?fidf% grop)g_\ESe %.1_'% éni?(gl’re %@6 g’(lrée%ot%n%g ﬁ,’_!%/%h:ed with water,

thed: b%zxe (Sricd?der sd’fﬁ)utﬁ Zulg)ﬁate bkl e%ﬁiat&l The required

starting materials were al so prepared using the
GEdiema 20@(Mpds descri bed in Exanple 1:

'l GolBi PR ARy 2@&\ FRL 05 fing 2 b N (.
AP AR e 1 05 5

This material was used without any further purification.

Benzylsulfanylmethyl-5-cyclopropyl-imidazolidine-2.4-dione

2-Benzylsulfanyl-1-cyclopropyl-ethanone (27.55 g, 0.133 mol) was dissolved in ethanol
(250 ml) and dispensed into 20 x 40 ml vials. Sodium cyanide (6.52 g, 0.133 mol) and
ammonium carbonate (64 g, 0.667 mol) were dissolved in water (250 ml) and divided into
the vials, which were then sealed and heated at 90 °C for 5 h behind a safety screen. After
cooling to room temperature, the contents of the vials were combined, TBME was added,
and the mixture was washed with water (x 2), brine (x 1), and then dried over sodium
sulphate. Evaporation then gave the crude product (16.5 g, 45%). This material was
absorbed onto silica and chromatographed (5 x 9.5cm column of silica) eluting with
iso-hexane to 50% ethyl acetate : iso-hexane to yield the title compound (11.81 g, 32.1%).
LC-MS m/z 277 (M+1);

1H NMR (400 MHz, CDCl3) 6 0.23 - 0.59 (m, 4H), 1.12 - 1.19 (m, 1H), 2.87 (dd, 2H),
3.67 - 3.74 (m, 2H), 6.06 (s, 1H), 7.15 - 7.33 (m, 5H), 8.66 (s, 1H) ppm.

The isomers were separated on a Chiralpak AD semi-prep column.
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2H), 3.29 - 3.42 (m 2H), 4.18 - 4.32 (m 2H), 5.81
(s, IH, 7.15 - 7.27 (m IH), 7.36 (t, IH, 7.63 (d,

WO B)os/08298 (s, 2H), 9.85 (s, IH) ppm |mnof PCT/SE2005/001917
1- met hyl cycl opr opypnet hanam ni um chl ori de 1H NVR (300
MHz, DMSO-d6) d 0.46 (dd, 2H),, 0.91 (g, 2H), 1.21 (s,
3H), 7.35 (s, 4H) ppm 5-Brohbo-2-(

1- met hyl cycl opropyDpyrimdine LCMS mz 2 13/2 15
(MH); 1H NWR (399.988 Mz, CDO 3) d 0.93 (dd, 2H)
1.35 (dd, 2H), 1.54 (s, 3H), 8.59 (s, 2H) ppm Exanple
8

ElenB\B Y Ribhogr/ G5Y8 isd-hefand- ( 2- cycl opr opyl pyri mi di n-5-yl)
- 3, 4- di hvdroi soquinolin-2( '
Copggntsation 10rB& PeHbt hyl )i ni dazol i di ne- 2, 4- di one The
In.t(i:ttl & ion%)_ ung was prepared from
B2 YOy Spropy! ) pyri mi din-5-yl]-1, 2,3, 4-
Ruh@iniahy 4kigé soqui nol i ne and
(4S) - (4-cycl opropyl -2, 5-di oxoi m dazol i di n-4-
yl ) met hanesul fonyl chloride using the general nethod

ST B0 i S STt S i in e

of §9ppa 11 Fogip. T TyouP ruithg idpnret gl s i b fhpfons 2L
(d, 2H), 7.95 (s, IH), 8.94 (s, 2H), 10.74 (s, IH)

1. ppm The reﬂui red starting materials were prepared as
TMROHG0 MEBGTG1sk 0Pk 58 (m. AJHT b o y2r-Ex REHas (4d, 28),

' : .13 ti d i
s GO ST O AR oY b 7
added, the m xture cooled in an ice / acetone bath and
2- brono-1 cycl opropyl - ethanone, prepared as in WO

(4DACTYRASTIop Yl 215 -dibxgimidazalid -4yl )metliansoilfoayl ¢hhoride

(5S)-Benzylsulfanylmethyl-5-cyclopropyl-imidazolidine-2,4-dione (770 mg, 2.78 mmol)
was dissolved in 90% acetic acid (100 ml) and cooled in an ice water bath whilst chlorine
gas was bubbled through for 10 minutes. The reaction mixture was freeze dried to give the

title compound as a white solid (640 mg, 91%).

1H NMR (400 MHz, THF) 6 0.37 - 0.65 (m, 4H), 1.25 - 1.33 (m, 1H), 4.62 (dd, 2H), 7.39
(s, 1H), 9.86 (s, 1H) ppm.
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DCM (100 m) was added dropw se. The m xture was

stirred for 4 8 h , washed with water, then brine,
walricedie2ver sodi um sul phate and evaporated. GCOPEBSHI085/001917

206 (M; 1H NNMWVRR ( (440000 MVHHzz,, CDO 3) d 0.86 -

0.91 (m 2H), 0.99 - 1.03 ( 2H), 2.05 - 2.16 (m

IH), 3.22 (s, 2H), 3.64 (s, , 7.18 - 7.31 (m 5H

ppm This material was used w thout any further

purification.

Benzyl sul f anyl net hyl - S-cycl opr opyl -i m dazol i di ne*"-di o

PHX@nvic518B#M] BRihpRy! - 1-cycl opropyl - et hanone (27.55 g ,
—O'm_‘gl')—_gl_ssol ved in ethanol (250 m) and

di spensed into 2 0 x 4 0 m| vials. Sodium cyanide

(,6. 133 nol ) and ammoni um car bonate (64 g,
—‘@%@%ﬂg}éﬂ‘%ﬁé@#@ di ssolved in water (250 m) and

divided into the vials, which were then seal ed and

heat ed at 90 Cfor 5 h behind a safety screen. After
ng to roomtenperature, the contents of the vials

Re\é'&[nﬁ % {rl?t{t%a%WIEi \f@)?t (go aln %%f)expres gﬁ aﬁd Rul\‘gﬁed 3 described

byRéagitar 2041 mls(abo@apmtelﬁmpmsabm and Pleficagian, 0, s, Clejlﬁmﬁed
product, (16 This material was_absorb
engyre ca b esgd %@%ﬁ%@%@@é Retivifyssolowry MMEL Y &5\0 pg/ml final

B U0 SO 08 oS SRRttt
Mé’hZPPo/@ha—Ggy l\@afﬁﬁ AZIZ bf{alifgﬁg (1101ﬂ{igi')’(lﬁl mg%m% @ ;PWTI%)  He”

(tradd) mar eaffer §H7743 émtalahi)g 0. BMO&15200hM) Cadl,, 100020 IBMSZnCl and
0635(( éw/g m The i sonmers were separat ed

*‘Bw %:%k((tl;ﬂEb‘J %m)%%ﬁﬁnadp (presanen L0 @nogttatigpy|or
abé%al%’ej %%inﬁgalﬁfs)f A0&iHE AR PEy e PsulBig REY 1tlredBh&S M80320 nm

and Aem 405 nm. Percent inhibition is calculated as follows:

% Inhibition is equal to the [Fluorescence, s inhibitor - Fluorescencep oior divided b
q plus inhibi background. y

the [Fluorescence,,inys inhibitor - Fluorescencepackground)-

MMP8

Purified pro-MMPS is purchased from Calbiochem. The enzyme (at 10 pg/ml) is activated
by p-amino-phenyl-mercuric acetate (APMA) at 1 mM for 2.5 h, 35 °C. The activated
enzyme can be used to monitor inhibitors of activity as follows: MMP8 (200 ng/ml final
concentration) is incubated for 90 minutes at 35 °C (80% H,0) with the synthetic substrate

Mca-Pro-Cha-Gly-Nva-His-Ala-Dpa-NH; (12.5 uM) in assay buffer (0.1M “Tris-HCI”
(trade mark) buffer, pH 7.5 containing 0.1M NaCl, 30mM CaCl,, 0.040 mM ZnCl and

0.05% (w/v) “Brij 35” (trade mark) detergent) in the presence (10 concentrations) or

absence of inhibitors. Activity is determined by measuring the fluorescence at Aex 320 nm

__and Aem_ 405 nm. Percent inhibition is calculated as_follows: _

% Inhibition is equal to the [Fluorescenceyyys inhibitor - Fluorescencepackground divided by

the [Fluorescence,,inys inhibitor - Fluorescencebackgmund].
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5 Run tinme: 2 1 mns Chiral analysis on a Chiral pak AD
25 x 0.46 cmcolum, 0.7 mM / mn gave retention tines
wo@R008/0852ahd 11.5 min. The faster running i SOMEPCTNEB2005/001917
used for further reactions. io 1H NVR (400 MHz, CDd 3)

d 0.19 - 0.58 (m 4H), 1.10 124(m IH) 2.86 (dd,
2H), 3.62 - 3.78 (m 2H), %37 | H) .16 - 7.34

(m 5H), 8.51 (s, IH ppm

(4Syf 4- Cvcl opropyl - 2, 5-di oxoi m dazol i di n- 4- vDet hanesu

| fonyl chloride o
MIE9) - Benzyl sul f anyl met hyl - 5-cycl opropyl -i m dazol i di ne-

2,4-dione (770 , 2.78 mml) was dissolved in 90%
Regerabinantdnian MYEpaialuiicqlomain was pxpressed aed thar purified by Zn

chdMik lcﬁﬁnﬁiﬁ,}aﬁ&ﬂt@%ﬁ?ﬁy ME)\&Q? gglhigro&ggrﬁfégal%ﬁm rco]hgm{l 0 give

m nut e e redction mxture’was 1reeze
chriohmtdParthiyt [The congoeicuh tesusad Wmnbﬁlt@ﬁhlluﬂltﬁ@@@ aﬁg/lty%l Fdllows:

Ml\%lf_"% gg\/?génﬁ %ﬁ%cgﬁrrﬁa@ a)dls glp.q;?l%atpd for %(gmlqu? ;gR@‘ \g}@h @§ synthetic
k5 LA o LS R 0

SRS P B 075G B P
andL&.05% (wev ) Brij f3i58 Qtrz&iezwfk) daergbet) isihe plréseﬂiﬁéf(ll 0 @6ncentrations) or

i nhibjtors of actjvity as faollows: MW12 (50 ng/m
abseneeg i {7661‘:%:: Ativiy iS&Y?}eﬁn@qdrwa%aswng the fBorasrenge ashex 320 nm

Y strate
ancIl\/t:a- P?%f{ﬂeg% é%ﬁﬂé’mnt@g? fe kﬁ%ﬁnﬁ@&%o mv) in assay

0 " d. rk
% Elﬂgfnt{itgtlﬁnnil(s %g\lal\l'lto ﬁfe‘l\[ghid’gsce Erl%a%f %? )F%)Ltzbgéstzﬁ{oeﬁ g”g{ﬁ’ ] divided by

e Aol by [ uplSERe kg o OCn) T the
MMP14

Recombinant human MMP14 catalytic domain may be expressed and purified as described
by Parkar A.A. et al, (2000), Protein Expression and Purification, 20, 152. The purified
enzyme can be used to monitor inhibitors of activity as follows: MMP14 (10 ng/ml final
concentration) is incubated for 60 minutes at room temperature with the synthetic substrate
Mca-Pro-Cha-Gly-Nva-His-Ala-Dpa-NHj (10 pM) in assay buffer (0.1M “Tris-HCI”
(trade mark) buffer, pH 7.5 containing 0.1M NaCl, 20mM CaCl,, 0.020 mM ZnCl and
0.05% (w/v) “Brij 35” (trade mark) detergent) in the presence (5 concentrations) or
absence of inhibitors. Activity is determined by measuring the fluorescence at Aex 320 nm

and Aem 405 nm. Percent inhibition is calculated as follows: % Inhibition is equal to the

[Fluorescence,ys innibitor - Fluorescencepackground] divided by the [Fluorescencey,s,s

inhibitor - Fluorescencebackground] .

* A protocol for testing against other matrix metalloproteinases, including MMP9, using

expressed and purified pro MMP is described, for instance, by C. Graham Knight ez al.,
(1992) FEBS Lett., 296(3), 263-266.
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absence of inhibitors. Activity is determ ned by

nmeasuring the fluorescence at lex 320 nmis and I em
wado®enea21Per cent inhibition is cal cul ated as fpCT/AR®I5/061917

Inhibition is equal to the [Fluorescence”/” inhibitor

FI uor escence background] div%@ed by the [Fl uorescence

z> i nhibitor- hiorescence backgroun d]. MwW8 20

Purified pro-MWS8 is purchased from Cal bi ochem The

enzynme (at 10 ng/m) is activated by

p- am no- phenyl -nmercuric acetate (APMA) at 1mMfor 2.5
MMpPR5 C. The activated enzyne can be used to nonitor
—Ttnnibitors of activity as follows: MW8 (200 ng/mn
Refcpmbinagonsesn MME Groataletid dosudia ey beskp@sediand pusfied asadescribed

by%bg OI//%ACf?) angE)B%g%'_?l}s{ & hr%‘é%(g %Nf}gltg{*?%g% -.%\)ﬁzr I%l“he purified

engsaB@yarby dsed td ﬁloﬂxM)r 1ﬂihlbﬁoﬂs|@f actﬁﬂty(dsrtaﬂ@vmmlb W0 8¢/ml final
pH 7.5 cantainin oM Cadl 2, 0.040 nM Zndl

CORFFAIRLiQIDYs pwlbe)te %}rul 120 gsnute& ffta°’ée Grwiitk fhecrypibietie fibstratg Mea-Pro-
t he presenc 5 tlons)

LeurfhiatNyasPga- % %‘ w&m@ﬁ%ig ir%sms-ﬁg t (rade mark)
buéfs’f PEETS SRkt 4 TINES, 25”13%11 Geehl gyt Zhel Bso.05% Gwiv)

&BS’b(tIrdd@ indrB) @Attabnt} B thdBrefinét ¢8 BotknBAidnb)Eor absence of
| uorescence > inhibitor- Fluorescence ac grow

mhab%@rﬁ:b Astmty isdetmmendydarasyag be dystdseenge at ks¥py g@é@nd Aem
40?'}.??. geng Hﬁ%&gSﬁﬂ is1cniht !t@fl?w&% ?ﬁﬂ]bﬁ%ﬁ NRRBLIRY

Froxamate arrtini

FROFRER G 8”3’15%3 ?5*."?%%*?@5?%@ R o SR g

_conc ratlon IS ingubated for 30 mnutes at RT with
e PR Sl o
Mca- Pro- Cha-Qd y- Nva H s- Al a-Dpa-NH2 (5 nM in assay
buffer (0.1M"Tris- HCO" (trade mark) buffer, pH 7.3
containing 0.1M Nad , 20rM Cad 2, 0.020 nM zZnd

The following table shows data for a representative selection of the compounds of the

present invention.

Table
hMMP12 | hMMP9 hMMP8 | hMMP14 | hMMP19
Compound
ICSO (nM) IC5[) (nM) IC50 (ﬂM) IC50 (nM) IC50 (nM)
Example 1 8.78 10.1 3050 > 10000 > 10000
Example 2 26.6 21.5 2470 > 10000 > 10000
Example 5 6.9 3.8 1310 8810 3760

1
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and 0.05% (w'v) "Brij 35" (trade mark) detergent) in
the presence (10 concentrations) or absence of
WO pdvelos205 s. Activity is determ ned by neasuri PQI/SE805/001917
fluorescence at |lex 320 nmand | em 405 nm Percent
inhibition is cal cul ated as [lows: % Inhibition is
equal to the [Fluorescencep/ Minhibitor ~Fhiorescencef
c o divided by the [Fluorescence™/ ™ inhibitor-
Fl uorescence ¢ groMNV]. MW14 Reconbi nant human MWP 14
catalytic domain may be expr£3ag% and purified as
descri bed by Parkar A A et al, (2000), Protein
Expression and Purification, 20, 152. The purified
enzynme can be used to nmonitor inhibitors of activity
L. ot POTPSRE of a (1) or qigharmasquiigpliscanceriable stlf Bisyeof s
i ncubated for 60 mnutes at roomtenperature with the
synt heti c substrate Ma-Pro-Cha-d y-Nva- H s- Al a- Dpa- NH
2 (10 M) in assay buffer (0.1M"Tris-HO" (trade
mar k) buf fer rRA\pH 74!5 containing 0.1M NaCd, 20rM Cad 2,
0.020 MM zZnd a 0.195% (W v) "Brij 35" (trade mark)
detergent) in the pr
absence of i nhi Di S.
measuring the fluorescgnce |t
nm Percent inhibitionB5
Inhibition is equal to the [Fl uorgsgenc
Fl uorescence c gr o 7 jr] divided 1§y t hg
[ Fl uorescence™-~ inhibitor®- Fl uorescence ba&ground]
A protocol for testing against other matrix
nmet al opr ot ei nases, including MW9, using expressed and
whewginfi ed pro MW is described, for instance, by C
G aham Kni ght et al., (1992) FEBS Lett., 296(3),
263-266. MMP19 Reconbi nant hunman MWP19 catal yti c domai n

1 b d ifi d i b by Par k
R g{%ﬁ{esee sec)é}l%’[o%?l%g BB?Y,an‘ﬁ%éygi %?(%y%i@ggﬁyg rlglrcgﬁ) en}/g op%rongﬁy further
su&lfliqrtlltgtli g}‘? E:IH%?CNZOQ':O}IE %'r tva-cl)q fludro raltcfnlls? d

R2 represents C1 to 3 alkyl or cyclopropyl; and

1 .
A, A" and B independently represent CH or N;

2. A compound according to Claim 1, wherein R1 represents cyclopropyl.

3. A compound according to Claim 1 or Claim 2, wherein R2 represents methyl or ethyl.
4. A compound according to any one of Claims 1 to 3, wherein B1 represents CH.
5. A compound according to any one of Claims 1 to 4, wherein A and A1 each represent
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enzyme can be used to nonitor inhibitors of activity
as follows: MW19 (40 ng/m final concentration) is
w0 p@aloe2esl for 120 mnutes at 35 C with the syPCT8E1I005/001917

substrate Ma-Pro- Leu-Al a-Nva-Dpa- Ala-Arg-NH2 (5 mV

in assay buffer (0.1M"Tris- " (trade mark) buffer,

pH 7.3 containing 0.1 MWad , % Cad 2, 0.020 nM zZnd

and 0.05% (wv) "Brij 35" (trade mark) detergent) in

the presence (5 concentrations) or absence of

inhibitors. Activity is determ ned by neasuring the

6.f1A earﬁ?&ﬁla%c&}hlﬂlg% Ciath PELRAY %&é@té@@oxﬂrﬁ}ﬁ gx;%gg gﬁﬁslisgng of:

inhibition is calculated as foll ows
(58ehré{ [@(@-%’bﬂepioﬁb’llwrlefsdlefﬁﬂﬁl')—?:L4ﬁﬂuﬂ1§adrt0(quu1nolin -2(1H)-

R e P2 At "enows dat a for a.
(58PN g8 f{Blc%lbyﬁ)p?@yﬁ@inLSlQl&Qf 4-Hh1?dﬁ92fp%ﬁﬁlt%yﬁfimtf(?ﬂ)
ylﬁr esent invention A tonpound” of

blfwlhnqthyl)érmathph@rm@@m %él—dwn%ccept abl e salt
f
DI B8 G RoBloby B ERIES NS CHRLER LnaBitidin o

yl]‘suhfcbﬂﬁ}m&hjd&ﬁ#ﬁbﬂ@ﬂmfd&z&hﬂne Q;M dibne@ne or two fluoro
nts ad to or cyclopr.o

(58S - Gon ooy RSB 5 A Sy o -nehhtiy o A FDn
yIRE! t@fl?@téihgﬂﬂnfdgzoﬂdﬁie@ d.gigperein R represents

cycl opr op compound accofding to aim1 or

GO HH42- cwmp@pmipmm@neﬁsﬂmﬁsl -diby drpisoquinebing(LH)-
ylsulfonyl}methyl)-5-ethylimidazolidine-2,4-dione;
(55)-5-({[6~(2-cyclobutylpyrimidin-5-y1)-3,4-dihydroisoquinolin-2(1H)-
yl]sulfonyl}methyl)-5-methylimidazolidine-2,4-dione;
(55)-5-methyl-5-({[6-[2-(1-methylcyclopropyl)pyrimidin-5-yl1]-3,4-dihydroisoquinolin-
2(1H)-yl]sulfonyl} methyl)imidazolidine-2,4-dione;
(55)-5-Cyclopropyl-5-({[6~(2-cyclopropylpyrimidin-5-y1)-3,4-dihydroisoquinolin-2( 1H)-
yl]sulfonyl }methyl)imidazolidine-2,4-dione;

and pharmaceutically acceptable salts thereof.

7. A process for the preparation of a compound of formula (I) as defined in claim 1 or a
pharmaceutically acceptable salt thereof which comprises:

a) reaction of a compound of formula (IT)



4. A conmpound according to any one of Clains 1 to 3,
wherein B represents CH 5. A conpound according to
waeyeoee1df Clainms 1 to 4, wherein A and A eacPCT/SE2005/001917
represent N.6. A conmpound according to Caim1 which
Is selected fromthe group C?J(“Isi sting of:
(55)-5-({[6-(2-cycl opropyl pyrimdin-5-yl)-3, 4-di hydr oi
soqui nolin-2(1 H)-
yl ] sul,f onyl } net hyl ) - 5- net hyl iym dazol i di ne- 2, 4-di one; 5
wiiewen B-ig 4 d2fed myﬁimwla@ﬂr@w | r¢pres@utyh Jeaging eroupy with-a2,
7-na rhthyridin-2(1
copppyRg elliopmylad ¥1Wp§a§alﬁﬁlﬁf?9f)l m dazol i di ne- 2, 4- di one;
(56)-5-({[6-(2-cycl opropyl pyrim di n-5-yl)-3, 4-di hydro-
2, 7-napht hyridin-2(1 H)-

yl ] sul f onyl } net hyIR 5- hyl i m dazol i di ne- 2, 4- di one;
(59)-5 ({[6-(2-cycf82§%%§_ yrimdin-5-yl)-3

soqui nolin-2(1 H)- B
yl]sul fonyl } net hyl)-5-ethylim

(55)-5-(
{[6-(2-cycl obutyl pyrim din-5-yl)-3, 4-di hydroi soqui nol i
n-2( I H)- D)

yl]sul fonyl } net hyl ) -5-nmet hyl i m dazol i di ne- 2, 4- di one;
5 (5S) - 5- net hyl - 5- ({[6-[ 2- (| - met hyl cycl opropyl ) pyri ni di n

W}f(‘f‘ﬂﬁlklg y?‘] :ljlglqIa %g%&%eaoﬁm?@:@drﬁe I2 4rd| ogen .
b)(ii?cﬁlg%ggggro soqu#\r]?%]l%tli?gfl—g}/c OPTORYTRYTII A=Y

yI ] sul fonyl }et hyl )i m dazol i di ne- 2, 4-di one; and
pharmaceutical Iy acceptable saltg thereof. Q7. A
process for the preparat| oR a conpound of formula
(1) as defined |n cI aim \\lor

(_a

LG

V)

.52 . . . .
10 wherein R™ and B are as defined in formula (I) and LG is a leaving group; with a boronic

acid derivative of formula (XII)

(Xl

15 wherein Rl, A and A1 are as defined in formula (I); or
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pharmaceutically acceptable salt thereof which
conprises: a) reaction of a conpound of formula (Il1) 5

woRhogiods2zsherein Ris as defined in fornmula (1)PendE1005/001917
represents a | eaving group, with a conmpound of formula
(I'11) (or a salt thereof) (Iéé) wherein R, A A and B
are as defined in formula (1), or b) reaction of a
compound of formula (V) (V) 2 wherein R and B are as ]
defined in fornul.a.(l n Gis a leaving group; wt

9 aHinshEn ob e s he SR E S o v (XI1) (XI1)
wherein R, A and A are as defined in fornmula (I);
orc) react i on of a compound of forrmula (IX) (IX) 121
wherein R, R R~A nd B are as defined in formul a
(1); wth ammnl\éﬁ:ag onate and potassi um cyani de;
and optionally th reafk er form a pharmaceutically
acceptabl e salt there€of. phaynmaceut i cal
conmposition conprising a conﬂ und jof forny@ (1) or a
pharmaceutically accept ab hesrf’o\l\r%s claimed in
any one of clains 1 to 6 in assomazf/f\ n with a
pharmaceutically acceptable adj uvaft, Odi | dent or
carrier.

wherein Rl, RZ, A, A1 and B are as defined in formula (I); with ammonium carbonate and

potassium cyanide;

and optionally thereafter forming a pharmaceutically acceptable salt thereof.

8. A pharmaceutical composition comprising a compound of formula (I) or a
pharmaceutically acceptable salt thereof as claimed in any one of claims 1 to 6 in

association with a pharmaceutically acceptable adjuvant, diluent or carrier.

9. A process for the preparation of a pharmaceutical composition as claimed in claim 8
which comprises mixing a compound of formula (I) or a pharmaceutically acceptable salt
thereof as defined in any one of claims 1 to 6 with a pharmaceutically acceptable adjuvant

2

diluent or carrier.

10. A compound of formula (I) or a pharmaceutically acceptable salt thereof as claimed

in any one of claims 1 to 6 for use in therapy.

11.  Use of a compound of formula (I) or a pharmaceutically acceptable salt thereof as

claimed in any one of claims 1 to 6 in the manufacture of a medicament for use in the

_treatment of an obstructive airways disease.
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9. A process for the preparation of a pharnmaceutica
conposition as clained in claim8 which conprises
worRoof065285 compound of forrmula (1) or a phar mackCI/SE®DH/§01917
acceptable salt thereof as defined in any one of
claims 1 to 6 with a pharnacgytlcally accept abl e
adj uvant, diluent or carrier.”10. A conpound of
formula (1) or a pharnmaceutically acceptable salt
thereof as clained in any one of clains 1 to 6 for use
12 N ﬁé&%E@deng&clahjﬁQl%h&el Qﬁ@@d&%ctﬁ\t e 443 |d?se£§e)1s QSrthrﬁa or
phar maceut | cal 'y accept ab e salt thereof "as cl ai ned
cheonye ebseruciiveqhdinosarg diseads. i n t he manufacture of a
medi cament for use in the treatnment of an obstructive
ai rways disease. 12. Use according to claim1l, wherein
13t hdJsslod e rcgmppumi el fpwa\yls (0 erereharacentiedilyeacoeptattie @ﬁit f&aereof as

ructlve ea a_conpou
oI 5 i o ot eTRT 21 s P RS eabiae P % iR RO U p e
treathgdne of sheamanlidariatlisi Ostédaytheitl§ aBersschirds, tacer br miltiphe
manuf acture of a nedicament for use in the treatnent
sclgfosisheumat oi d arthritis, osteoarthritis,
at heroscl erosis, cancer or nultiple sclerosis. 14. A
nmet hod of treating a di sease or condition nediated by
MVP12 and/ ar ch conprises adm ni stering t

14p oA wigthod of Ffé?%&gef’u@lﬁ%?é? pycqudftiomrmediatgd by MMBH 2 and/or MMP9
wHIIBS ?#Qgsle%d&%g% grtg' )paﬁgnt% R43 néé"%%% LY amgount of a

accep e sa EOf n -any one

cofilpdiufitboffofinfla () r aphimbdeestically ta&&@fa'b[&kaﬁﬂh&@@ﬂefs Weeim¥@in any
ai rways di sease which conprises adm nistering to a

onpaf clemis htaher apeutically effective amount of a
compound of formula (1) or a pharmaceutically
acceptable salt thereof as clained in any one of

15¢! & FRabale? tr@ating an obstructive airways disease which comprises administering
to a patient a therapeutically effective amount of a compound of formula (I) or a

pharmaceutically acceptable salt thereof as claimed in any one of claims 1 to 6.



