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invention relates to novel hydantoin derivatives, processes for their

pr epar at iwo,20@hmsaeceut i cal conpositions containi ng themrcasg2dbeomigise in
therapy. 5 Metalloproteinases are a superfam |y of proteinases (enzynes)
whose nunbers in recent years have increased dramatically. Based on
structural -and functional considerati,ons these enzynes have been
classified into famlies and subfam |ies as described in N M Hooper
(1994) FEBS Letters 354:1-6. Exanples of netall oproteinases include the
matri x 10 netal | oprotei nases (MWs) such. as the col |l agenases (MW1l, MWP8,
MW13), the gebatroases (MWP2, M v1P9), the stronelysins (N IvIP3, MW1O0,
MW11), matrilysin (MW7), netall oel astase (MW12), enanel ysin ( MVWP19),
the MI- MvPs (MWP1l4, ~MWP15, MWP16, NWPJ;%; t he reprolgéjgﬁor adamal ysin or
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met al bopr ot ei nases such as aggrecanase, the endothelin converting enzyne
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S ubslt Ir at e»o3VERBS Scitdt bRORY, Exalanplema@lgiprcmﬂasfeﬁ hrmde the inmatrix

Met al | opr ot el nases are 0 helieved to be ] r i rocessi ng, or
secr efi ot PPIEHAsE @/gﬁbéﬁt}&‘?éﬁc E?na%émwgﬁréﬂl@g?}v g"rﬁ)ur necrosi s
25 f act olelaifNEds (VBVIED INTRIPOY She dtfordaflsak (10Mahs, RINIP B0 MNP $1)Pieeidsai ng, or

sheddi ng,” of biologically "inportant nenbrane proteins, such as the |ow
af fini ty(M@’ﬁ’@é@@tp&ﬁaS@m@/fMﬁq&)a snamsiysin QMBI D e IMEWB%WPM?’ Hooper et

al., (19 ' . 489 FrbRkin or YBIAN SPEOUBICBSES wWhatanIeRs
associatgéha?%ﬁﬁg§g9P§P§§Zées g§'§6ﬁé¥tions§ Inhibition§of 30nthe activity
of one othersoeretasastani Hopddeses sush 9o INFrepnveeting daaymnes (HdHY1§ and TACE); the
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and other metalloproteinases such as aggrecanase, the endothelin converting enzyme

family and the angiotensin converting enzyme family.

Metalloproteinases are believed to be important in a plethora of physiological disease

20  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, suqh as tumour neprosis

25 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
30 . the activity of one or more metalloproteinases may well be of benefit 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



of the joint (especially rheumatoid arthritis, osteoarthritis and gout),
,inflamation of the WD 2006/ 065216 PCT/ SE2005/001918 2 gastro-intesti nal
tract (eswoeenaldsy2ionf| ammat ory bowel di sease, ul cerati veCtoELG0550 @0
gastritis), inflammation of the skin (especially psoriasis, eczens,
dermatitis); in tumour netastasis or invasion; in disease associated with
uncontrol |l ed degradation of the extracellular matrix such as
osteoarthritis; in bone resorptive di skase (such as osteoporosis 5 and
Paget's disease); in diseases associated wth aberrant angiogenesis; the
enhanced coll agen renodel | i n(I:J associated with di abetes, periodont al

di sease (<HEFP-REesHAgactiespeyially indrmmatont et dissash, ulggratige solitSAGf t he skin,
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heal i ng; denyel’i nating di seases of the”central peri pHeral nervous
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matrix re enosi s
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di seases (a@OPEYet’s dt\wrse)l;m disdases d&mmﬁda&tlrmrrm}j langjegaksis tasaharced

met al | oel asfas initial C in t.h use hapi [.0. al [1992,
Journal of" %Eﬂa% Begnll% hnét"i'ésr%cglteﬁ)}" 1&‘6‘{; egféé)ffw&?%aq:a ﬁg%2%6§aﬁ i V]lél Sane group
in 1995. NbRER ul&raﬁoﬁjlﬁcmﬂdnaifltbe ghitp pess-opdtative c@ﬁtﬂi’tivmt(ad:hrmcolombages and

has been sho to.be, secr ted m al veol ar r opha from snpokers
[ Shapiro &%t mosis) geghde dh&%m@r 8‘?@64“8%\?“%# g’;‘ ‘%@P%BM] as wel |

as in foametiphdral nbﬂouﬁéyb@fr@mbﬁ hOiuRiple@SlefRR); [AYRlcitEy discate; atiracdiffd, Am J.
Pat hol . 153: . 109]. A nouse nodel _ of COPD is based on chal [ enge of mce
Wit h ci°garf%?’t“f1’ére§}961§]émg gbserjed ipgpsdiguascylgplizenses seahias gestanodds ey si x days a
week. WI C&tﬁeYd%@eléIbﬁ@ a‘é‘@Mﬁl Hllﬁﬁﬁ's BHMIE&QE Mbs%‘ﬁ'@ﬂﬂ\)ésﬁﬂfﬁo@aw ﬁEeaE&'(@OPDf) eat ment .
When MWP121 nock-out mce were ‘tested in this nodel t'hey devel opéd no
significant errphysema strongly indicating that M 4P12 is a key enzyne in

the COPD ? Ek?xg%n a;rﬁﬁcrgﬁﬁa% g\fa JM\%%? n%k‘eﬁlgel ﬁaW&%ﬂﬁ@ﬂ%&cﬂd’ﬁWyse”""

and bronchitis I Sscusse erson an I nagawa rrent
Opi ni on i MmoWst by Shﬁphrawnalt[d)?% étnm@BfBIﬁngrﬂath@Jhlam%L Heedend gapimyal Dr ugs

10): 29-3 r.e GOV n phage
infiltrat ﬁ%enga%lr? gu TRcr gg agewgierl 1% gfe Slpﬂ%(preeémraé%sls(fqla}ﬁ{éﬁl a%%ﬁﬁ%gn@?%égotl d
artery pl dgsbsenkKhogatodyel se¢rdfat GomkatvesSlar Basﬂmbleagﬁs Maineinolérs [SHapiraced @t | on
102:18 36- 38 SURBLI of BiolSSinal Chemiags 368 23824] as well as in foam cells in

atherosclerotic lesions [Matsumoto ef al, 1998, Am. J. Pathol. 153: 109]. A mouse model

of COPD is based on challenge of mice with cigarette smoke for six months, two cigarettes

20 aday six days a week. Wild-type mice developed pulmonary emphysema after this
treatment. When MMP12 knock-out mice were tested in this model they developed no
significant emphysema, strongly indicating that MIMP12 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

25 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].

_ 30__ 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 et al (1989)
J. Biol. Chem. 264 (29): 17213-17221; published erratum in J. Biol. Chem. (1990) 265



30 MWP9 (Cel ati nase B, 92kDa Typel V. Col | agenase; 92k Da Gel atinase)is a
secreted protein which was first purified, then cloned and sequenced, in
1989 [ S. Mvowdamsbamwet at (1989) J. Biol. Chem 264 (29PCTHAE2003/01i0291;
publ i shed erratumin J. Biol. Chem (1990) 265 WD 2006/ 065216

PCT/ SE2005/ 001918 3 (36):22570]. A recent review of MW9 provides an
excel l ent source for detailed infor ion and references on this protease:
T.H Vu & Z Wrb (1998) (In: Matrix tal | oprotei nases, 1998, edited by
WC. Parks & R P. Mecham pp. 115 - 148, Academ c Press. |SBN

0-12- 5450 7 e, follown I are drawn fromthat review 5 by T.H
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inplicated in_.initiating an inflammtory response. As with other secreted
MVPs, RMVP Yﬂéﬂf%n@%%éﬁmhgﬂ%ﬁh i nactive Pro-enzyne which is subsequent!ly
cleaved to formthe enzymatically active enzynme. The proteases required
for this activation in vivo are not known. The bal ance of active MW9

ver sus i nd&e pxnsessinn pidINRY fsuestiieted nazgallatoedew el types, inclidigirephbblagis,wi t h i s

TIMP-1 (T, s848a ki, i r ihases -1).. a naturally-occurring
protein. TI I\}% il Spﬁuﬁhéﬁ{sc?ﬁ {1 ﬁdgg%s%ie%%?n lﬁ}é‘ﬁevre&}ﬁeo%p B%Slw,abel ]%(EHF Jto
i nhi bi t i othess savecladn] iy biher chinppas by fevebdVRR dialdne itvhddapcexpodurd althe ed
expressi on nf P 9, Cl eavage Pro- .to actiye MVP9 and the presence of
TIMP- T ¢ 8?%%?% Oﬁgﬁ/g‘&"éﬁ?ﬁcﬁ@ﬁgﬁ% i t%ﬁ“&%?ﬁ%@?ﬁc“ﬁ@&‘“ﬁ’&%ﬁén MVP9 whi ch
i s preseniniiting ah @finnitdre resPorak € Ak WithGatler Yectséd MBIINMIRIY fs aQkSeSabst rat es
20.whi ch include gelatin, elastin, and native Type |V and Type V coll agens;
it has no®atff F#@O@%@HWH@Pdh§§Wv@@#vB%dﬁméﬂFqBﬁeﬁbeﬁﬁﬁml lyeeivs or
|'am ni ns. enARgice THAFroRASH réquire trAkis RANMHAT ndahaird MR Ikh&@t. g bfxl‘%@e%ff or MVP9
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i ncl ude t AEIVEAEY Serseinacsine epaymeanfusthertegiapd astw hinetaghion wihut erine
epi t haki umA1tirRsRANhvitS B98I Rpr RERIXONN G, 4 L El;rﬁ]' : § in the
grow h and,devélo nenplbf bonesg%gn nigrzﬁP%ﬁR%gﬁ&?n gﬁﬁ%@%ﬁ}ﬁggﬁ|s from
t he vascubiaftiodhs Geteyminad sagon of MMP9, leading to inhibition of the catalytic domain of Co

MMP9. The balance of induced expression of ProMMP9, cleavage of Pro- to active MMP9

and the presence of TIMP-1 combine to determine the amount of catalytically active

MMP9 which is present at a local site. Proteolytically active MMP9 attacks substrates i

20 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
25 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
% andin 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



MVPI9 rel ease, neasured using enzyne inmunoassay, was significantly enhanced
in fluids so and in AM supernantants fromuntreated asthmatics conpared
wi t h t hoswofzn@mestiher popul ations [Am J. Resp. Cell &PEBISE285001918 Nov
1997, 1115 :583-591]. Also, increased MW9 expression has been observed in
certain other pathological conditions, thereby WO 2006/ 065216

PCT/ SE2005/ 001918 4 inplicating NNPQﬁ%n di sease processes such as COPD,
arthritis, tunour netastasis, Alzheiner's disease, nultiple sclerosis, and
pl aque rupture in atherosclerosis leading to acute coronary conditions
such as r roteinase inhibitors
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that are useful as MAP inhibitors, particularly as potent MW12 inhibitors.
W now di scl ose a.further group .of hydantoin derivatives that are
i nhi bi for Z‘%‘F“S“fé PE?"&#“PPHEF%?S& ’ﬁaglé%rs éfﬁ&ma% (¢ fﬁraerxﬁn@lﬂ the rovigwsrafst i n
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|nvent|on§23¥ﬁ ngefl i al potency, selectivity armacoki netic
propertie & “”EWeebﬂe@@ﬂich%v@iﬂ?ﬁmwa&%9w13ﬁr2776he generic
scope of WO 02/074767 but are of a type not specifically exenplified
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that are useful as MMP inhibitors, particularly as potent MMP12 inhibitors.

We now disclose a further group of hydanioin derivatives that are inhibitors of

15 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. The compounds of the present invention are within the

generic scope of WO 02/074767 but are of a type not specifically exemplified therein.

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




OO0 N~I) 144 0 WO 2006/ 065216 PCT/ SE2005/ 001918 5 wherein Rl represents
H,  hal ogen, CF3 or CH2CN, 5 R2 represents O to 3 alkyl; and A, Al and B
each i ndempendenissyiér epresent CH or N, to and phar maceutrctsERysacoept abl e
salts thereof. The compounds of formula (1) may exist in enantioneric
forns. It is to be understood that all enantioners, diastereoners,
racemates and m xtures thereof are ingluded wthin the scope of the

i nvention. 15 Conpounds of forrmula (I) may al so exist in various tautomeric
fornms. Al possible tautoneric forms and m xtures thereof are included
within the scope of the invention. 1In one enbodinent, Rl represents
chloro. 20 In one enbodi nent, R represents CF3. In one enbodi nent, R2

repr esentwhdrehhyl or ethyl. In one enbodiment, R2 represents nethyl. 25 In
one enbodi nent, A and A 1 each represent N. I n another enbodinment, A
represents N and Al represents CH In another enbodi nent, A and Al each

represent ,CH 1In mhodiaent .epresents N. I n another enbodi nent, B
represent% mes%ﬁ%@%@g %" 2005/ 001918 6 In one enbodi nent, RI

represgnts CF3; R2 represents nethyl or ethyl; A and Al each represent N,
and B represents CH s In one enbodi nent, Rl represents CF3; R2 represents
met hyl or RefdpskéntACaREE Akyleash /

A, A1 and B each independently represent CH or N;

10 and pharmaceutically acceptable salts thereof.

The compounds of formula (1) may exist in enantiomeric forms. It is to be understood that
all enantiomers, diastereomers, racemates and mixtures thereof are included within the
scope of the invention.

T 15
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.

. 1
In one embodiment, R~ represents chloro.
20

. 1
In one embodiment, R~ represents CF3.

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

methyl.

25

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

and A1 represents CH. In another embodiment, A and A1 each represent CH.

In one embodiment, B represents N. In another embodiment, B represents CH.



represent N, and B represents N. In one enbodi nent, Rl represents chl oro;
R2 represents nethyl or ethyl; A represents N and Al represents CH and B
repr esentwoNnocl@sin one enbodi ment, Rl represents chl or @CTRE200800®3ENt S
met hyl or ethyl; and A, At and B each represent CH Unless otherw se
indicated, the term"d to 3 allryP" referred to herein denotes a straight
or is branched chain al kyl group having from1l to 3 carbon atons..
Exanpl es of such groups include nethfl, et hyl, n-propyl and i-propyl.

Unl ess otherw se indicated, the term "hal ogen” referred to herein denotes
fluoro, chloro, brono and iodo. 20 Exanpl es of conpounds of the invention
i nclude: (5S)-5-nethyl-5-({

L2 AT e 5t AL AL 1

(5S) - 5- ({ feprelsdn BN aRd BREREM%I (81 4- di hydroi soqui nol i n-2(11-1)-yl]sul fonyl}net
hyl )-5- 25 net hyl uni dazol i di ne- 2, 4- di one;

{4-[2-({[(4S)-4-nmet hyl -2, 5-di oxoi mi dazol i di n-4-yl]nethyl}sul fonyl)-1, 2,3, 4-
t et rahydr gi soqui nQl i n- 64yl ] phen cetonitrile: - 1

(59)-52 rref . ﬂng‘éTé’Pbgr ir%ﬂ]’ P%t-SﬁF%; X AeBeR B qu el A A Hjrch

yl ) sul fony-- i.m { di ne-2, 4- &one; WO 2006/ 065216

PCT/ SEzoogePE?B‘lfg% %7% B-ERAAN.
(5S)-5-({[6-(4-chl orophenyl)-3, 4-dilrydro-2, 7- napht hyndi n-2( 17

-yl ]sul fonyl }net hyl)-5- ynet hyl i m dazobi di ne- 2, 4-di one; and pharnaceutically
accept abl B anglembodimeneBf repsesenie Bhlesee Rp répr¢sents asHyberrdit e revsespnts N
particul ar and independent aspect of the invention. The conpounds of
fornul a (#0d Avaxepeeséngt CHpangRirepieserds Nc f orns. Therefore, all enantioners,

di astereoners, racemates and m xtures thereof are included within the scope
of thé%invention.

In one embodiment, R1 represents chloro; R2 represents methyl or ethyl; and A, A1 and B -

each represent CH.

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

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

Unless otherwise indicated, the term "halogen" referred to herein denotes fluoro, chioro,
bromo and iodo.

20
Examples of compounds of the invention include:
(55)-5-methyl-5-({]6-[2-(trifluoromethyl)pyrimidin-5-y1]-3,4-dihydroisoquinolin-2(14)-
yl]sulfonyl }methyl)imidazolidine-2,4-dione;
(58)-5-({[6-(4-chlorophenyl)-3,4-dihydroisoquinolin-2(1H)-yl]sul fonyl } methyl)-5-

25 methylimidazolidine-2,4-dione;

- {4-[2-({[(45)-4-methyl-2,5-dioxoimidazolidin-4-yljmethyl} sulfonyl)-1,2,3,4~
tetrahydroisoquindlin-G—yl]phenyl}acetonitrile; .
(55)-5-methyl-5-{[(6-pyridin-3-yl-3,4-dihydroisoquinolin-2(14)-

~yl)sulforyl [methyl Fimidazolidine-2,4-dione;



10 The various optical isonmers may be isolated by separation of a racemc
m xture of the conpounds using conventional techniques, for exanple,

fracti onavoangeateadibi sati on, or HPLC. Alternatively thePopiSEcC@S/00®08$TEr S nay
be obtained by asymmetric synthesis, or by synthesis fromoptically active
starting materials. 15 Were optically isomers exist in the conpounds of
the invention, we disclose all individyal optically active forns and

conbi nati ons of these as individual specific enbodiments of the invention,
as well as their corresponding racemates. Preferably the conpounds of

formula (I} - 5 GheRi Sk I A . W, >~ A O Rz OO
(D) P 0 ey r O oSpRnG RS A ARSIt L ielond Ghe RS- ve

di scl ose awthyligddazoliding-2,4tdietepneri ¢ fornms and conbi nations of these as

i ndi vi dual ific.. ' s pof .the. 25 invention. W 2006/ 065216
PCT/SE200g?%@%%@%&éhgﬂﬁgg%ggggﬁ@%ﬂﬁ9§ﬂqion i ncl udes conpounds of formula
(I') inthe formof salts. Suitable salts 1include those forned with organic
or inogga@% %&idﬁ q£ or aqic or inorganic bases. Such salts will normally
be phaf macatt PEEPIGe %@@%PB Teares e & PANEUH 35 indeprndent errgetafithec al | y
accept abl enveatidns may be of utility in the preparation and purification of
particul ar s conmpounds. Such salts include acid addition salts such as
hydrochl ori de, hydrobrom de, <citrate, tosylate and naleate salts and salts
formed W tThe QRBARIIF Fori [& I ”I]?;Q spect suitable
salts are base salts sucEhgg%gﬁ%gFﬁgF@hﬁggg?g%g?%, o?ggggﬁ% gqnm§odium(n
pot assi unflagFreanuaraGsmates pndmixiies| theseof are ifiohyded withipl s scopd afithermentio|agnesi um
or  an,or gadN4&ioRdd ri.et hyl am ne. .10 Sal ts of
conpounds g?h§g?ﬂ%#§d?% eﬁg%%@gﬂ%%ﬁﬁgﬁmg%m?@38 ?ﬁﬁmFﬁguﬁwﬁéggﬁse or anot her
sal t 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.

15 Where optically isomers exist in the compounds of the invention, we disclose all individual
optically active forms and combinations of these as individual specific embodiments of the

invention, as well as their corresponding racemates.

Preferably the compounds of formula (I) have (55)-stereochemistry as shown below:

R! Al
Y I
A
X = 0
R2

Ba. N\S/'"u,, NH
W

H
0

20

A\
O O
)

Where tautomers exist in the compounds of the invention, we disclose all individual

tautomeric forms and combinations of these as individual specific embodiments of the

25 invention.



thereof with one or nore equivalents of an appropriate acid or base. The
conpounds of formula (1) are useful because they possess pharnacol ogi cal
acivity iwolboéamwsamal s and are thus potentially useful agcpisaeomoe9is cal s.
In particular, the conpounds of the invention are netall oproteinase
inhibitors and may thus be used in the treatnent of diseases or conditions
medi ated by MW 12 and/or MW9 such as_astlma, rhinitis, chronic
obstructive pul nonary di seases ( COPD) ,8arthri tis (such as rheumatoid
arthritis and osteoarthritis), atherosclerosis and restenosis, cancer,

i nvasi on .S, . di seases 20 inpyol vi .tissue destruction,

| ooseni nga'Iglg P %ﬁﬁ%‘%ﬁ érfrlgglf@%?ecﬂlélﬁ?'équ Bgfoflaﬂf@zﬁérfﬂlﬂﬁ%‘%%féﬁh& PrbdR salts

di sease, iinflaledhése forared whthar gantti &@@EBanid AN®Ior dFEEnic O Mlordah R8s SSuch
endorretri% &st.l di s?ﬁ@sbes rel at edﬁ’iﬁ t he weakenj ng of the extracellular
matrix, heart VAT bephprmaceutizally aqpeniable galis ajthqugh sen-ghamaesgicaliych as

Al zhei ner 'ascepiablRasles mbaaH iy ia Raitof ahdRirificaBStoRRTRIP! 001 cal

di sorders. 25 | eneral , thea)lc,onﬂge(c)ﬁurﬁ%s gf t he E)rcgsen?_ mver??i on are potent
i nhi bi tor §°‘BP°‘WB’P ugh splts ipopids acihpddigionprdia sush ashydreehlprides bydrobirométet i on al so
show good chles isyiiletand Walehte :88PHR sl Itl% i shiffiRiton. of
various other M\%s such aas eI\S7IVP14. S30§§g€e§p§| 1103%@10%%%518?%%%quurllcr?\(}lgnti on
provi des & ¥HissamECiGRitahy salfs are(baye sots such as apdibalimaetelialtctat Esanals ept-abl e
sal t ther g@fium 35 ndi5d:ki | f use_in therapy. WO 2006/ 065216
PCT/ SE2005/ 001918 %@%Qg&%@%ﬁ%%@c il S s P PSSR use of a
conpound &t ofganigamane(shly, foogxamplephmihyben@nd.i cal | y acceptabl e salt thereof, as
herei npefore defined in the manufacture of a nmedicament for use in
therapy. 5 In another aspect, the invention provides the use of a conpound

of f or mul Salfslof corpouads qftfernméC@)thayCil foiyned & eRb@IY Be £& Basd HH9H6BErsalRS
her ei nbef gre flefi ned in the.gfaenuf ﬁcture of a_ nedicanent for use in the

SFOR L oncor mgre eaBivaIeRts ghan aPRIORFRtE ACid ARMABE-t i on of MVP12 and/ or

treatnent 0O
MVWP9 is beneficial. 10 I n another aspect, the invention provides the use of

a conmpoungd, of formula (1), or a pharmaceutically acceptable salt thereof,
as herei nﬂ]éef woaﬁ%ﬁému;lﬁ hare Hghiltbaeause Beyposaess phatineeotegital hgrituime i n t he

treat ment afiinals 3hd 2R PornHAIBBRASE as pharmaceuticals. In particular, the compounds of
the invention are metalloproteinase inhibitors and may thus be used in the treatment of
diseases or conditions mediated by MMP12 and/or MMP9 such as asthma, rhinitis, chronic
obstructive pulmonary diseases (COPD), arthritis (such as rheumatoid arthritis and
osteoarthritis), atherosclerosis and restenosis, cancer, invasion and metastasis, diseases " HE
20 involving tissue destruction, loosening of hip joint replacements, periodontal disease,
fibrotic disease, infarction and heart disease, liver and renal fibrosis, endometriosis, v
diseases related to the weakening of the extracellular matrix, heart failure, aortic
aneurysms, CNS related diseases such as Alzheimer's disease and multiple sclerosis (MS),
and haematological disorders.

25
In general, the compounds of the present invention are potent inhibitors of MMP9 and

MMP12. The compounds of the present invention also show good selectivity with respect
to a relative lack of inhibition of various other MMPs such as MMP14.

3 Accordingly, the present invention provides a compound of formula (I), ora

pharmaceutically acceptable salt thereof, as hereinbefore defined for use in therapy.



I n anot her aspect, the invention provides the use of a conpound of fornula
(I'), or ais pharmaceutically acceptable salt thereof, as hereinbefore

defi ned iwothe/ssiaf acture of a nedi canent for use in Phe/SEc@apo®nt of an
obstructive airways di sease such as asthma or COPD. In another aspect, the
i nvention provides the use of a conpound of formula (1), or a 20

phar maceutical ly acceptable salt thereof, as hereinbefore defined in the
manuf acture of a nedicanent for use ih the treatment of rheunat oid
arthritis, osteoarthritis, atherosclerosis, cancer or nultiple scl erosi s.

In the context of the present speC|f|cat|on t he tern1"the apy" al so
i ncl udes "IBP%%?@%BGCE" ¢ ip¥enfjpn RO¥idetbe wsenie copwevnd of forrma@l Pohs to t he

contrary. phlendc&ftithlly Mag;tm@m thereNES herdiMRERP 8 M thY mafh@MA 378

construed accordlgg rophyl axis is expected to be particularly rel evant
to the trdeRdifaRE I weig 8Epiho have suffered a previ ous episode of, or
are otherw se considered to be at increased risk of, the 30 disease or
condition in question. Persons at risk of devel oping aparticul ar di sease or
condi t ison Iyemshexlabpect, thelinckativhporidhathe ng: of afcampbn}ndmf§®mnlja @f, ot he di sease or

condi tion, &)hgﬁna\égti%gl%%ct% %D]I alft(a{ér«?ol':fz qal?ore geﬁl‘neg tli hl&s lrjr}agwi;fg haevoefabeen

identifie y geneti-c screenln suscepti bl e
to devel opnenﬂg:ahie&t for seds themfeammndoﬁdmases 'dihﬁ)nkimoﬁmini vaticH mhitbhﬁ)n ofir ovi des a

met hod of ondition in which 5 inhibition of MW12
and/ or NN@@M? @ﬁwgb§ﬂsaﬂ}§ﬂ' onprises admnistering to a patient a
therapeutically effectlve anount of a conpound of forrmula (1) or a

pharnaceu cal acce able salt thereof as hereinbefore defined. The
i nvent %n B P%‘BL%P %V%?fhﬁrm@fss the w3k ofpgompowRaf foraiafd): 85 # ways

di sease, fp@amﬂaee@mmoee t853¢ S QEoEFHreitMRbRE ASRRB I HE TaAEIbIHSFET I Ng 1O a
patient a therapeutlcally effective ampunt of a compound of fornula (I) or

a phar nmacédicamenifonesedpthgtircatmegt of inflgiematery dissaster ei nbef ore defined. For”®

t he above-nenti oned therapeutic uses the dosage adm nistered will, of
course, vary is with the conpound enpl oyed, the node of adnlnlstratlon

t he treat rfearotafs gsneeld thenaventien prdvides e nset of alsempowultof dornbee(Idei 4 y dosage 6f

the c Ofipo "f)ﬂgnn%fcet{tfaglwﬂc%eét}r}lé ssa?tl tfxerg&c ;Es héfeinbefore defined in the manufacture of a

medicament for use in the treatment of an obstructive airways disease such as asthma or
COPD.

In another aspect, the invention provides the use of a compound of formula (I), or a e
20  pharmaceutically acceptable salt thereof, as hereinbefore defined in the manufacture of a
medicament for use in the treatment of rheumatoid arthritis, osteoarthritis, atherosclerosis,

cancer or multiple sclerosis.

In the context of the present specification, the term "therapy™ also includes "prophylaxis"
25 unless there are specific indications to the contrary. The terms "therapeutic" and

"therapeutically" should be construed accordingly.

Prophylaxis is expected to be particularly relevant to the treatment of persons who have
suffered a previous episode of, or are otherwise considered to be at increased risk of, the
_30__disease or condition in question. Persons at risk of developing a particular discase or

condition generally include those having a family history of the disease or condition, or



ingredient) may be in the range fromO0.001 ng/kg to 75 ng/kg, in particular
from0.5 ng/kg to 30 ng/kg. This daily dose may be given in divided doses
as necesswoyweooe/obyaibcal |y unit dosage fornms will contai npab®sER00s/0My1E 0 500
nmg of a. conmpound of this 20 invention. The conpounds of forrmula (1) and
pharmaceutically acceptable salts thereof nmay be used on their own but

wll generally be adm nistered in the {orn1of a pharnmaceutical conposition
in which the fornula (1) conpound/salt Qactive ingredient) is in
association 25 with a pharmaceutically acceptabl e adjuvant, diluent or

carrier. endi n th de of admnistration, the pharpaceutical
conposi ti c[ﬁ‘%ﬁwqﬁori%Yecel?e@Pécﬁngﬁ%%ﬁns ¢ S 0p SEeTRG t@%e P@}&F‘?ﬁgﬁ cent by

wei ght), rnmseeptiblefoateatlbying temiRaskQr tondiibn?®, of active ingredient, and,
fromlto 99.95 %, nore preferably from30 to 99.90 %, of a
pharmaceutically acceptable adjuvant, diluent or carrier, all percentages
by wei ght TeingnbasRenaPrékldla mInsQReHild FllscalOReeRdilignalwngpcedur es for

the sel ection and preparation of suitable pharmaceutical fornulations are
descr.i Bed iphibitipgpf I@%@f&éla@si/or WAl s benpficiah which conprigs pdministering thbsage For m
Desi gns", i Hi [+ Vi 06/ 065216

PCT/ SE200 /6%@3%%%%%%#%&%%?@%?% N ﬁﬁ?i‘%ﬁ"ﬁg}ﬂém&?gvi des a

phar maceutphazacesivplbsiceenable saltgheredfrag hercinbefoppalsfidedof formula (1) or a
pharmaceutically acceptable salt thereof as hereinbefore defined in
association with a pharnmaceutically acceptabl e adjuvant, diluent or
carrier. TheTiventionasutirovidésiarmhétbed pitmdiintiem ebspumive siswiyerdidebs, for epar at i on of

a pharmaceytical .co iJ{on.of the invention ich.c ri ses. m.xing a
conpourid 5%”?@?’@5@51&?}!3 @(ﬁd ’ é{"hlcg"rfgmﬂﬁeé@ﬁ{”b‘ﬁ?t?ri}’g 888&??8%3?£F‘Etlcﬁ%r eof as
her ei nbef effecttefamoett ofia tbmpoypldaT TRERUL (T alpharneaichiabdReslisipant , di | uent
or carrier, 1(% Tge ._ag%r rr%g&lljti cal conpositions of this invention may be
admi ni st er et as Berginbsiong “anner for the disease or condition that it is
desired to treat, for exanple by oral, topical, parenteral, buccal, nasal,
vaginal' or rectal admnistration or by inhalation. For these purposes the
conpounds F6F e RPevermcpdinnsdoherapgptip ases dhadosageadmyisipred wall, lof eowise Hatyhe ar t

15 with the compound employed, the mode of administration, the treatment desired and the

disorder to be treated. The daily dosage of the compound of formula (I)/salt (active

ingredient) may be in the range from 0.001 mg/kg to 75 mg/kg, in particular from 0.5

mg/kg to 30 mg/kg. This daily dose may be given in divided doses as necessary.

Typically unit dosage forms will contain about 1 mg to 500 mg of a compound of this A

20 invention.

The compounds of formula (I) and pharmaceutically acceptable salts thereof may be used
on their own but will generally be administered in the form of a pharmaceutical
composition in which the formula (I) compound/salt (active ingredient) is in association

25 with a pharmaceutically acceptable adjuvant, diluent or carrier. Depending on the mode of
administration, the pharmaceutical composition will preferably comprise from 0.05 to 99
%w (per cent by weight), more preferably from 0.10 to 70 %w, of active ingredient, and,
from 1 to 99.95 %w, more preferably from 30 to 99.90 %w, of a pharmaceutically
acceptable adjuvant, diluent or carrier, all percentages by weight being based on total

% composition. Conventional procedures for the selection and preparation of suitable

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

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



15 into the formof for exanple, tablets, capsules, aqueous or oily

sol utions, suspensions, enulsions, dreans, 'bintnents; gel's, nasal
sprays, swpposidssrices, finely divided powders or aeroselcs/SEerosiontsas at i on
and for parenteral use (including intravenous, intranuscular or infusion)
sterile aqueous or oily solutions or suspensions or sterile emulsions. 20
In addition to the conpounds of the present invention the pharnaceuti cal
conposition of this invention may al & contain, or be co-adninistered
(simul taneously or sequentially) wth, one or nore pharnmacol ogi cal agents
of value in treating one or nore diseases or conditions referred to

her ei nabove such as "Synbicort" (trade nmark) product. 25 The present

i nventi on Thu, iheire RAOMIAASH AsPhRRIBSa HIRkmh 8RN BRAF R RoRbrignepmpound of
formula (1) or a pharnmaceutically acceptable salt thereof as defined above

which, c6pPewdef fapuladhor ja pharsfacenticehpsaerdabds saftdhavenfas herpinbefe2006/ 065216
PCT/ SEZOO%&%Q&%S&&ME)%@ %ﬁ%&}x{ﬁaﬁﬁgg F%mljc élgjaw%t,%luellrt%r g‘%{iml /[ ~NOOH

(') wherein RZ 1s as represents a | eaving
group, Swwth a conpound of formula (I11) (or a salt thereof) s Ry'- A A B~

e on) AHOENEN e Tt pvi @08 R SoARe BRDAARSH e phlilidedichd ) O P)
npoun or a S

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.

10
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, o
parenteral, buccal, nasal, vaginal or rectal administration or by inhalation. For these
purposes the compounds of this invention may be formulated by means known in the art ¥

15 into the form of, for example, tablets, capsules, aqueous or oily solutions, suspensions,
emulsions, creams, ointments, gels, nasal sprays, suppositories, finely divided powders or
aerosols for inhalation, and for parenteral use (including intravenous, intramuscular or

infusion) sterile aqueous or oily solutions or suspensions or sterile emulsions. :

20 In addition to the compounds of the present invention the pharmaceutical composition of
this invention may also contain, or be co-administered (simultaneously or sequentially)
with, one or more pharmacological agents of value in treating one or more diseases or

conditions referred to hereinabove such as “Symbicort” (trade mark) product.

25 The present invention further provides a process for the preparation of a compound of
formula (I) or a pharmaceutically acceptable salt thereof as defined above which,
comprises:

a) reaction of a compound of formula (II)



RBnl NSNH LGH O (V) 10 2 wherein R2 and B are as defined in formul a
(I') and LG is a leaving group; with a boronic - acid derivative-of fornula
(:1)- WOWwO0Q6éa85246 PCT/ SE2005/001918 13 R /A YIAf\ PB(USR):(ES/OQMI[S)
wherein R, A and Al are as defined in forrmula (1); or reaction of a

conpound of forrmula (IX) s n O 00 /\ k2 (LX) wh nd B
are as defined in formula (1); with a ni um carb@éﬁ{g&@ﬁ%gt@é ga\llir%a
cyanide; io and optionally thereafter Torm ng a pharmaceutically acceptable
salt thereof. In the above process (a), suitable |eaving groups LI include
hal o, particularly chloro or trifluoronmethylsulfonate. The reaction is
preferably perfornmed in a suitable sol yent|| optionally in the presence of
an added ‘base for a suitable period of Ai typically 0.5 to 16 is h, at
anbient to reflux tenperature. Typigal ') sol Mdnts such as N, N-di net

yl formam de, pyridine, tetrahy rqba(an Na % onitrile, N-nethylpyrrolidine
or di chl oronet hane are used.

(I

. n2, .
wherein R is as defined in formula (I) and L1 represents a leaving group, with a

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

B NH

Q)

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

b) reaction of a compound of formula (V)

V)
10

.2 .
wherein R and B are as defined in formula (I) and LG is a leaving group; with a boronic

- acid derivative-of formula (X1~



When used, the added base may be an organic base such as triethylam ne,

N, N- di i sopropyl et hyl am ne, N-nethyl norpholine or pyridine, or an inorganic
base suchweaooeawsabkal i nmetal carbonate. The reaction | #CTBER@al0ON18
conducted at ambient tenperature for 20 0.5 to 16 h, or until conpletion of
the reaction has been achi eved, as determ ned by chromatographic or
spectroscopi ¢ net hods. Reactions of sul fonyl halides with various WO

2006/ 065216 PCT/ SE2005/ 001918 14 pri r’rle?ry and secondary am nes are well
known in the literature, and the variations of the conditions will be
evident for those skilled in the art. Sulfonylchlorides of fornula (I1)
wherein L1 represents chloro ang’ Efepresent s Me are s disclosed in WO
02/ 074767 and references cited ther|éin.||Correspondi ng conpounds wherein R2
represents C to 3 alkyl nmay be pr usi ng anal ogous net hods. Suitable
processes for the preparation of co (OR),formula (1) are described in
a retrosynthetic way in Schene 1. 10 Schene 1 nY A | RA IFS, e\ N-O
S\ N/ RI N 0029go00~) MTJIn~L (Vniac) v R "Al R "AR '
g\ N5 /JuMNHr R I Ni g\ I ~ifl XX§) HJIInlL OLc) O/an) V-~ GO
LG

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

¢) reaction of a compound-of formula (IX)

=)

. 1 .2 .
wherein R, R, A, A1 and B are as defined in formula (I); with ammonium carbonate and
potassium cyanide;

10 and optionally thereafter forming a pharmaceutically acceptable salt thereof.

In the above process (a), suitable leaving groups L1 include halo, particularly chloro or

trifluoromethylsulfonate. The reaction is preferably performéd in a suitable solvent

optionally in the presence of an added base for a suitable period- of time, typically 0.5 to 16
15 h, at ambient to reflux temperature. Typically solvents such as N,N-dimethylformamide,

pyridine, tetrahydrofuran, acetonitrile, N-methylpyrrolidine or dichloromethane are used.

When used, the added base may be an organic base such as triethylamine,

N,N-diisopropylethylamine, N-methylmorpholine or pyridine, or an inorganic base such as

an alkali metal carbonate. The reaction is typically conducted at ambient temperature for
20 0.5to 16 h, or until completion of the reaction has been achieved, as determined by

chromatograp]:uc or spectroscopic methods. Reactions of sulfonyl halides with various



~/\RL NR NNH NP (Ve c) o (Vlaa) (VlIlea) JiBa ~~~A g~ /""n,Pf 'NN
Al | LG Akt*g(OR)I  (I'l1) (WOX11) In Schene 1, protecting groups (PG can
be eit herwoaniawseiies (e.g. tert-butoxycarbamte), am desT(SE2@5/001918
trifluoroacetyl) or alkyl (e.g. tert-butyl or benzyl). Leaving groups (LG
can WO 2006/ 065216 PCT/ SE2005/001918 15 be either chloride, brom de,

i odide or trilluoronethylsulfonate. In the pall adi umcatal ysed Suzuk
coupl i ngs, either boronic acids or pifd4col boronates may be used.
Internediate (IVa-c) can be prepared by standard Suzuki coupling (Chem
Rev. 1995, 95, 2457) between an electrophile (Vila-c) and a boron reagent
()al), or PHRaTYGH SpCoRdary amingnate Wrlltkpewn ikie ditcaature; a9 3hs vasiations)offikd a bor on
reagent ( L= C) o : I : ined from(Vlla-c) using standard
M yaur a cg%@%ngkéll}ggsvl%&%?& (%?ngmflig%@%%%p 7508- 7510). Deprotection of
(I'vVa-c) either by hydrogen chloride in nethanol (PG = tert-butoxycarbonyl)
or refluxing 1- chloroethyl chloroformate/ refluxin aethanolp%PG =
tert-but yﬁulg@nyyééngdm of foypwla i) wheygn L r‘?P%‘rﬂI‘@@)lO’@ia}?gB AFRIFRENE MA KL c) as a

(1o & "ot SR ROk Bl PG i AR R Bl B oty
acetate  Qholcfl N%{egr_esa%aei | Galclahy o lpr&lof i Spdlo Sl Inefloabase | n @

sui t abl e sol vent g. acetonitri trahy uran, N-methyl pyrrolidine
or NN-dinethylfolmaniide) with the sulfonyl <chloride (Il) in the presence

of atertiary amne (e.g. hriethylamne, pyridine o
N, N- di i soé%@fm Bosfprea e theprepyatiqn of 0918P‘1‘Bldh8&%§mﬁ¥}ﬁgé6’i?éj§5%ﬁ$6’lﬂ1ds of

formul a (ldrosdmheiid valytigkBRMievie route to conpounds of fornula (1) from
internediate (Il1la-c) via nethanesul.fonam de (Xa-c) and ketone (1 Xa-c)

has been previously described (WO 02/074767). Briefly, treatnent of
(I''lTa-c) wth nethansul fonyl chlorigdg..and a tertiary

1

R'\'é/\' R R
g R
“ ] A F (RO), Va
Ba N 0 — B I SN I N
R?

(IXa-c) (Xa-c) (Vilfa-c)

I l ]

1

RA AL
\r/ | R'\|//A R‘YA .
g : T S
e | N\s/';'?ek”"‘ — I I L ) . T | .
o//\\QR _,Q a

(la<c) . (IVa-c)

LG, 2 o
| —> N N
Bas N, s /:u, NH I I:> | N
K \ R é

In Scheme 1, protecting groups (PG) can be either carbamates (e.g. fert-butoxycarbamate),

amides (e.g. trifluoroacetyl) or alkyl (e.g. ferz-butyl or benzyl). Leaving groups (LG) can



amne (e.g. triethylam ne, pyridine or NN-diisopropylethylamne) in a

sui tabl e solvent 20 (e.g. dichloronethane or tetrahydrofuran) produces the
met hansulwonami@es216 Xa- c) which in turn can be transf or me/SEnios/0019¢s ket one
(I Xa-c) using standard procedures. Heating ketone (lIXa-c) w th ammoni um
carbonat e and potassi um cyani de in 50% aqueous ethanol in a sealed vial at
80-90 Cfor 1 to 5 hours gives a racenl/ac hydant oin that can be resolved by
chiral chromatography (e.g. on OD1I-1 th 100% ethanol). 25 In a third
route, internediate (Vlla- c) IS deprot ected as described above to give

am ne (VI e free bas be isql ated by
t r eat ment b\?met er%ﬁlggldgnd& ex’tlér))%gff? er)ﬂle@ﬁls @@%Fﬁg’ﬁ a(‘5é‘(33’~°(5'?f1hyl
acet a’lc3 Ie orSu:zdh GeupdingsRedldr bogn{c\dcils ©) pmadohﬁﬁhor%&s ?hay%@'u&edofnté?ﬁléﬁaﬂen al di
sui tabl e Vv oni tetrahydrof uran yrrolidine
or 30 N AT VSENR PERSanEEE) Sadetd Sl sayp e i 1995, 243 Poesence o
a tertiar )analacm hil¢ €V Ua-c} dridet Hoydrddhgtai QY sthHShmer

@ el gb(ﬂ(G I/)ours pr od %%Ieaéou\}% %e(%‘g%floag5216

NM di i sopr t. y&ﬁmne)bfor 0.5to0
PCT/ s@ooﬁ%%ﬁlg’i (XBgnd gipprop reagentd ¥ Hia-ele Thadatierican thebtpined BomHHatk coupl ed
Wi th bor omising 8@eddd il duta db2i#8ns Ot @g{j@rhg; \S/fi%gk(g) %de?stlbg fo?ecg{) N §¢

conmpounds of formula (1). Internedi are co Ricen y prepar ed
usi ng t he FGre) &qu{é)y%@q@g@;gchlorgiem@emagolﬁq =tf@ti1batwyl¢ad)cmg© ot redluking 1-

t d
L s SR e RO i i
cl assi cal P@nl? gl@stamaleFéHifﬁw)aiaahﬁdnot]ﬂommm"ﬂmfm‘ebbﬁrrz::albdewﬂe@b th a
the't s BquitsahEAt SR ARAGE eI Tich Niliaa s o Pl ek dsong) ?%ege' Aine
é_ 2, ﬁl 4-tet Whhydd@actmgcﬁﬂim@lelﬂ’iﬁ&s a&ﬂobﬂhﬁﬁe infaQsuttgblé §)N!7€J£ill§3(e gf acetomtn%)e f
i schl er reac of a carbamate o
2- phenyl e?%%f %nil Bﬁ%ﬁ%‘ﬁ%?f’“@ﬁ&é‘?qﬂa’ﬁpﬂm@ﬂ‘ﬂﬂ%S‘ﬂlfﬂnﬁbne or

xyl enes. addnm(lbmthefpretsmebeﬁwrﬁwwqégqnaﬁﬁéﬁmedﬁy Widehhr! 1 thi um

al um ni uwgrl de trahydr ofuran (J. 1987, 30(12),

2208- 2216 “%?PH’&’P/ tf?rafh@mlérhﬂu&rpr@d}lcwe@mp@nw of fermubg®, 23(5),
506-513) affords the 1, 2 3,4-tetrahydroi soquinoline. A variation of the
Bi schl er - Nap| eralslci reaction is the Pictet-Spengler synthesis (Og.
React . 19§3} a tgnatg_@fyute fohcompounds of formula (I) from intermediate (Illa-c) via

methanesulfonamide (Xa-c) and ketone (IXa-c) has been previously described (WO

02/074767). Briefly, treatment of (Ila-c) with methansulfony] chloride and a tertiary

amine (e.g. triethylamine, pyridine or N,N-diisopropylethylamine) in a suitable solvent
20 (e.g. dichloromethane or tetrahydrofuran) produces the methansulfonamide (Xa-c) which

in turn can be transformed into the ketone (IXa-c) using standard procedures. Heating

ketone (IXa-c) with ammonium carbonate and potassiurmn cyanide in 50% aqueous ethanol
in a sealed vial at 80-90 °C for 1 to 5 hours gives a racemic hydantoin that can be resolved
by chiral chromatography (e.g. on OD-H with 100% ethanol).
25
In a third route, intermediate (VIla-c) is deprotected as described above to give amine
(VIa-c) as a hydrochloride salt. The free base can be isolated by treatment with base and
extraction with an organic solvent e.g. ethyl acetate or toluene. Reacting (VIa-c) either as a
salt or base in a suitable solvent (e.g. acetonitrile, tetrahydrofuran, N-methylpyrrolidine or
30  N,N-dimethylformamide) with sulfonyl chloride (1) in the presence of a tertiary amine
(e.g. triethylamine, pyridine or N,N-diisopropylethylamine) for 0.5 to 16 hours produces



this reaction am des, carbamates or sul fonam des of 2-phenyl et hanam nes are
heated wi th parafonnal dehyde and strong proton acids (e.g. trifluoroacetic
aci d, sulwornpew/msild) or Lewis acids in a solvent (e.g. pdirSER@somihane,
toluene, formc acid) to give the 1,2,3,4 20 tetrahydroisoquinoline in a
single step (Tetrahedron 2002, 58(8), 1471-1478). Scheme 2 H~ ~ ~ a b Hr
c Bl WdV1IH ~~\ m, 1\ NCOCP, \ ~\ | NCOOBUt RouteA
(48-Br-laomar) VHn (B and B ' =CH and LS Br) Reagents: a) (CF,CO,0O Et,N
+40C. b) (HCHO,. H, S04, HOAr; RT. c) NaBH4, E[ OH; RT or NH3 (cane), &OH,

gegt 3, 4- tecﬁrﬁl PM%%&%@WP@F%@%@E%@%O&U pagent (i hasinged by Rout e

25 A showstanBarSSHLIE cenditidb S E%l@@&&n otmds Jirb@did (i af t-type reaction of
N-[2- (3 WD 2006/ 065216 PCT/ SE2005/ 001918 17

bronophenyl)ethyl]-2,2,2-trifluoroacetam de with formal dehyde and sul furic
acid in aqgkife i 456) giving a
m xture of the déﬁﬁr(gé%lﬁrgﬁaﬂaﬁgn%%g%@f%gﬁ%r%&ﬁ%thg%élg)jv?%g %?ﬁgaf

Repl acgnent of the trifluoroacetan de group with a BOC group gl ves (Vlla).
The regi oirggQne & CQuVE n| entl V . ted at this stage. 5 The 1, 2,3
4-tetrahydro=2 5 ' St redie VIIb) In contrast to the

1,2, 3, 4- ta\mm,sdmhsmmea@bf n,e,s mﬂaemﬁydmi@qmbh&rs afOMEIFRRRRl iR teOf  Ssynthetic
met hods f? %ﬁﬁtetrah dro-2.7-na h]g %I‘Idl nes in the literature. One

i mpor t ant FEPHS o Lhelissispidpae is the Bomerpns-Fryreaciomofbepzaidehndesivithde i s t he

r egi o- sel @odcktieprdcis@bmainghdefal deBIMO-0RAE:. 2951 BARAS Higldi Med.
Chem Ther. 1%13)6 31(11), 875- 8882 gThe synt hesi ssgfx Z%wIS&(%HOhnlédl ne and
sone dBri PuElPYeRlict o spialytisal sedustiopemives Inb 4 iteirahyidro- lﬁqqp@phwréno

cl assi cal r&@isend BMAHIYESapRENRNi Rachbe R gARGcS 194L 3, 1) bPa bhGaAfL B catal ysed

2-phenylethanamines with phosphoryl chloride in refluxing toluene or xylenes. Reduction

of the resulting cyclic benzamide with lithium aluminium hydride in tetrahydrofuran (J.
Med. Chem. 1987, 30(12), 2208-2216) or diborane in tetrahydrofuran (J. Med. Chem.

15 1980, 23(5), 506-511) affords the 1,2,3,4-tetrahydroisoquinoline. A variation of the
Bischler-Napieralski reaction is the Pictet-Spengler synthesis (Org. React. 1951, 6, 151). In
this reaction amides, carbamates or sulfonamides of 2-phenylethanamines are heated with

- paraformaldehyde and strong proton acids (e.g. trifluoroacetic acid, sulfuric acid) or Lewis
acids in a solvent (e.g. dichloromethane, toluene, formic acid) to give the 1,2,3,4-

20 tetrahydroisoquinoline in a single step (Zetrahedron 2002, 58(8), 1471-1478).

Scheme 2

Brm
( I : E I NH \GON
~COCF, ~COOBu-t

Route A (+ 8-Br-isomer) VIIa (B and B'= CH
and LG = Br)

Reagents:
a) (CF;C0),0, Et;N; +4°C. b) (HCHO),, H,80,, HOAc; RT. ¢) NaBH,, EtOH; RT or NH; (conc), EtOH, heat.
d) (+BuOC0),0, Et;N, DCM, RT.

Preferably the 1,2,3,4-tetrahydroisoquinoline intermediate (V1Ila) is synthesised by Route
25 A shown in Scheme 2. This route is a Friedel-Crafi-type reaction of N-[2-(3-



condensation of malononitrile with diethyl 1,3-acetonedi carboxylate (J
Chem Soc. 1960, 3513-3515; see also J. Heterocycl. Chem 1970, 7,
419-421) .wo b6/0ghtiby di fferent route to 15 2, 7- napht hyr iPdirse20080019v& S

oxi dation of 4-fornyl-2,7-naphthyridine to give

2, 7-napht hyri di ne- 4-carboxylic acid foll owed by decarboxyl ation (Synthesis
1973, 46-47). A conpletely different P:Ft hod i s based on the internal

Di el s- Al der reaction of "

N- (et hoxycar bonyl ) - N- (but - 3-ynyl ) am no- net hyl pyrazi ne and gives a m xture

of 1,2, 3, 4- -.napht hyri di ne. .apd . .

5,6,7, 8-t éﬁr?ﬁlaﬁé%ﬁ}gﬁ%?ﬁ}%%éh@ﬂ%rp%c1 3 'éﬁ‘?’lgf‘ Poﬁ?/‘i’ilrdﬁlfyﬂg frd gelfuric s¢jd inaceic, hammt e
group (WO RV (Fended)on ISehEI9e, & (3 RosnseB4S6) Gvinheittule dtile b-blono-MaR / d ¢ N~
I 0O N~ | Nfl.O\.lN.'fMthHOCOOHtHOfJV|DN\[N~N\|N~
N- 1 NH " ROREgPer 3y rEti“U-{ - ERRffemeniof thejpfluorpagstangyle groppwithpn hexanes,
- 70C, t herBAC-gegup bives @CEL)Y T e gioRdfakssalFibt bonvefiehily sﬁ?&}‘atea_'ﬁ'[: 's?@a& d 7 M

NI-1, EtOH, 80C. t)H,, PLO,, et Ca8on LB (o) " HogE ANy o Et.N
H O THFE. h) TfyO PhMe, 30% yPO4. WD 2006/ 065216 PCT/ SE2005/001918 18

Pr ef er abl YN e A4 tdharb 27 AL Agide EndARBLRAVUE) ne | ntermediate (VI1b) can

be synthesised as shown in Schemes 3 and 4. Th Route B, commercially
avai | abl e In gontesstie enl. b dd tefeahsdmeisaeuinaings, daeredte safcw des exvaipleswift h t he

i thium salim@fc mdhddsMh- 15 & 0E hyd_ ql%'n hen n-Byli in hexanes
and final |_'l{/ i oé:inrl\e t oS arf]fd?gq%tﬁ%&glto?’/? g%’gl- - r@rqhe]te%icl)lx@%ﬁtgﬁatufrﬁg#%ehyde (cf.
Tet r ahedr ¢mperéant method B) prepprS 2,3, 46t Bhy@io7 B Y -naflitkyridimcie tieavgioyelective coupl ed
Wi th tri S| et-yl-ene, under ual ,Sonagashira- i,har itions
syt nesi STSUE BRI ARy RER: UBHRL MRl G sy 28 5107 575888
[ (tri met hylhs synthesistoi@ sTydaphihgdihe aldbehy derivaiveOmeiepsied bvdnt Rs@Fe®ni tHen
hydr oxi dein . ethangl to give 3-nmethoxy-2, 7-napht hyridine (Synthesis 1999,
2, 306: 31 1;91"&%&9@8%@?5&??% ‘gBte My obse éﬁVﬁa?{ sigps 4‘@&@6@ Wi theegeid @tﬁiyse@ . Med. v
Chern. Tl keidens886 of BhioAdnitrilSwhh 8881 A faedtblfedicarboxylate (J. Chem. Soc. 1960,
3513-3515; see also J. Heterocycl. Chem. 1970, 7, 419-421). A slightly different route to
15 2,7-naphthyridine involves oxidation of 4-formyl-2,7-naphthyridine to give
2,7-naphthyridine-4-carboxylic acid followed by decarboxylation (Synthesis 1973, 46-47). A
A completely different method is based on the internal Diels-Alder reaction of

X

N-(ethoxycarbonyl)-N-(but-3-ynyl)amino-methylpyrazine and gives a mixture of 1,2,3,4- :
tetrahydro-2,7-naphthyridine and 5,6,7,8-tetrahydro-1,7-naphthyridine after hydrolysis of #
20 the carbamate group (WO 02/064574).

Scheme 3
Route B

SiMe,
=
MeO, 7 ab MeO. Z 1 c MeO. P = d MeO
Nao 20 Nao 20 Nao 20 I
Nao =N
cl
MeO.
TO .z h HO(_» e HO > f SN
A A N M e N nw ne M
“COOBu-t “COO0Bu-t
xHBr

e = w — Reagents: . . _.____
a) LiCH;NCH,CH,N(CH;},, THF, -70°C, b} n-BuLi in hexanes, -70°C, then I,. ¢) TMS-acetylene, PdCl,(PPh,),, Cul, Et,N, THF, 60°C.
d) 7 MNH,, EtOH, 80°C. ¢)H,, PtO,, HOAc. f) 48% HBr (ag), 120°C. g) (BOC),0, Et;N, H,0, THF. h) T£,0, PhMe, 30% K,PO,.



6- met hoxy-1, 2, 3, 4-tetrahydro- 2, 7-napht hyri di ne. Denet hyl ati on and
N-protection with BOC anhydride and finally treatnment of the resulting
tert - but Wwoe@edwdsnxy- 3, 4- di hydro- 2, 7- napht hyri di ne- 2( 1HCTSEeM@oxylozt € wit h
triflic anhydride in a two-phase systemgives (VIIb). r5 Scheme 4 Route C
IVRON I H - a MON I iOb MOMNMN I i -u-[ CMO/ /AQul -~ NN d~ e
N. NHJX N~ N--u-t N~ | Bu- R agentx a? n-HuLi, THF, -]Omthen DWP, -9C C
to RT, b) t--uNH,., DCM 3AnDI, aievte.gc) Li-1MP,, -20"C then DM, -20
to-10C. d)ND-H CN, McOH, HOAt; RT. t) 48% HHr (eu), mux; work-up with M

CO, (aq). Tf . O i,di ne+4C. Rauf e. C, .conmey ci al avai |l ahl e
5- br ono- z-P%%%Bwb‘giﬁéﬂa&ﬁ%ﬁf%ﬁ@ﬁ%ﬁfﬁﬁ@fdm}}ge wtt%?‘ﬂilﬁfalﬂ B¢ mindesiped
met al | at eds Whdvih in_SBémaBhndneh RERAB SsbnithdrbialNavilitame hy 20 afford

6- r net hoxy- 4- met hyl ni cot ar al dehyde. This was converted to the

t er t - but yirRFHRSSERHIES Y doB/M58%9 sescesevelyrvtiohe btkiwn salt of tert - but yl ami ne
i n dichlor ¢ ; | | { {hi g pperidi de
(Li e (o gy Mk b G bl B s T sy Pnbny B RTE sl th

N, N- di rfet Hylofdopripgthakynigptingldeby deref. Tavafwdoesnt et d R 02 (GHi ¢H3t6d 76)edbeced Wit h

sodi um cy T ' DanQs ' T
2-tent - but %@Mgﬁﬁﬁf%lﬁﬂg&t et zli%lyg/’%rc %&%ﬁ%u@eﬁ?ﬁ]ﬁ% %0;1 3 %Eg%uﬁ%Ha 1?argvage of
t he net hylcondivens (Kirtresisd P80 62 TG 3384 thedeoltingri-methokd4and treatnent with
triflic a rhde.in the.prese f. base giv VI1b rotected as the
ter t- but y MRS BBk BESEENER Ry BR9EyY HEE e RS E A s thae i1
t he procestasolab givh8-meteesrl,7-hphithyviditiei (Syniks1a99) 2p®iceNLl).Hdgjoseleatti ve
functi onal ups such d yl . or i n r ' he starting
reagent’s & yﬁ?fgrr?@ﬁ?%ﬂ @?ég‘%’pé% scm?ﬂ%'e@%%ogg’z?)p?ﬁj@) atory suitabl e
6-methoxy-1,2,3,4-tetrahydro-2,7-naphthyridine. Demethylation and N-protection with
BOC-anhydride and finally treatment of the resulting zert-butyl 6-hydroxy-3,4-dihydro-
2,7-naphthyridine-2(1H)-carboxylate with triflic anhydride in a two-phase system gives
(VIIb).
15

Scheme 4

Route C

MeO. . MeO =20
< I : MCO\q/ : MCO\’@(/ : m
B —— _
N - N N.
Y Br Nao 20 Na /N\Bu-t 2 A gt

TIO f HO_» e MeO._ =
N. | N. N. I N, Naw l N,
X “But = “But “But .

Reagents:
) n-Buli, THF, -70°C then DMF, -70°C 1o RT. b) t-BulNH,, DCM, 3A mol. sieves. ¢) Li-TMP, -20°C then DMF, -20 to -10°C,
d) NaBH,CN, MeOH, HOAg; RT. ¢) 48% HBr (ag), reflux; work-up with K,CO, (aq). f) Tf,0, pyridine +4¢C,

In Route C, commercially available 5-bromo-2-methoxy-4-methylpyridine in anhydrous
_ . __tetrahydrofuran is metallated with n-Buli and then treated with N,N-dimethylformamide to_
20  afford 6-methoxy-4-methylnicotinaldehyde. This was converted to the ferf-butylimine with



protecting groups. Thus, the preparation of the conpounds of the invention
may involve, at various stages, the addition and renoval of one or nore
prot ecti fyogn@upes216i s Sui t abl e protecting groups and detafrlsg2@F/o0pPocesses
for addi ng and renovi ng such groups are described in' Protective Goups in
Organic Chenmistry', edited by J.WF. MOrie, PlenumPress (1973)

and' Protective Goups in Oganic Synthesis', 3rd edition, TW Geene and
P.GM Wts, WIley-Interscience (1999)1.9 20 The conpounds of the invention
and intermedi ates thereto may be isolated fromtheir reaction m xtures

and, if necessary.furth urifie .using.standard technjques. . The
present i ﬁVé’EPW G llnldlcfﬁliﬂl(glﬁl gy &‘f@ﬁg@?p‘f"g? i 1b$ﬁ%r*§?%‘ﬂ%@?‘8$’%‘ﬂ&
fol I owi ng (Li-rheg tdrat iove. @mmbgm&&%@m@%ghch&ﬁﬁm "H NWVR and 13C NWR

spectra were recorded on a Varian |Inova 4 _or. a Varian Mercury-VX 300
MHz i nst r diimethyléorgamidestfoplsdheingroaseipigehyids i ch it mduced mithgedym

di met hyl S&?&@Sbﬁﬁy@rﬁh(ﬁ?ﬂe&aﬁ 1 BRE 2-8¢ShONE iy 43 4 PhkrbnPdoRPm or

nmet hanol - SH 3731 30 _ppmwere

used. asi ntnephthyridies: £icamagsf ts moethyd sraypatidgedwine 6 hydrobloadk aid %l ng.
il I - . 1 i - 0.2-0.4
E:ar Is;:aagglqee egﬁ&n? H-gﬁgo nﬁh@%%?r lg\érféaeé% &&%él%g%sé?@ép@geﬁﬁ%{g (50 x 20 mm

Akzo Nobel®r+-hniglaming. ur es WO 2006/ 065216 PCT/ SE2005/ 001918 20 of
acetonitrile/water with 0.1 % TFA at a flowrate of 10 nL/m n were used for
preparative HPLC. Unless stated otherwi se, starting materials were

commer ci alit wilebeaiphreblated bNthose sidllsdEintise antlatdo megredeades bEhgpresantwer e of

| aboratory grade and were used as receiyed. The o ni hases from

ext r act oN2 HREPECRTI SRl SR & ALY &rcitns B AT GBS SO 5

ot her wi se.in PeGify RNARARDr terfibidie] COMP oIS tha§ ABE&EDHE pEstebtdby sattaly
evaporation. Yields were not optimsed. The foll ow ng nethod was used for

LC- M5 analPj&paing grtpp-Jriwhithogiepastiion of 61, comppiuh ofde dpenisgrmar yolys. 2l x 30«
mm Mass ABfdys SFA_F@WtHﬁ%Id@iﬁOﬁQD@I’GZ{IO%/ dfofle oﬁ@ﬁ&%lp?d?&ttiﬂg%% gr 220 nm Sol vent
A water + 0.1% TFA; Solvent B: acetonitrile + 0. lA)TFR ;. Gradi ent 15-95%
B2.7 mn, 95%B 0.3 mn.

15 Suitable protecting groups and details of processes for adding and removing such groups
are described in 'Protective Groups in Organic Chemistry', edited by J.W.F. McOmie,
Plenum Press (1973) and 'Protective Groups in Organic Synthesis', 3rd edition, T.W.
Greene and P.G.M. Wuts, Wiley-Interscience (1999).

20 The compounds of the invention and intermediates thereto may be isolated from their

reaction mixtures and, if necessary further purified, by using standard techniques.

The present invention will now be further explained by reference to the following
illustrative examples.

25
General Methods
"H NMR and C NMR spectra were recorded on a Varian Jnova 400 MHz or a Varian
Mereury-VX 300 MHz instrument. The central peaks of chloroform-d (8g 7.27 ppm),
dimethylsulfoxide-ds (8g 2.50 ppm), acetonitrile-ds (g 1.95 ppm) or methanol-dy (8x 3.31

.30 . __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;s column (250 x 20 mm, Akzo Nobel) and mixtures



The follow ng nmethod was used for GC-MS anal ysis: Instrument Hew ett
Packard 5890 Series Il, ColumAgilent HP-5 (30 in x 0.32 mn ID); 15 Mass
sel ecti vewdaeveaisszicHewl ett Packard 5971 Series ; PressuPeTBE200Ra0tdes Oven
program 100C (3 min) to 300C, 25C/ mn. Abbreviations: 20 BOC-anhydride
di-tert-butyl dicarbonate n-BuLi n-butyl Iithium DCM di chl oronet hane

DI PEA N, N-di i sopropyl et hyl am ne DWW Nl\&- di met hyl f or mam de 25 DMSO

di met hyl sul f oxi de Et OAc et hyl acet at e Et OH et hanol GC- MBS gas

chr omat ogr aphy- nass spectronetry LDA lithiumdiisopropylam de 30 McOH

met hanol LC- M8 1iquid. chr raphy- mass. spectroscopy PdCl2 x. dppf

T by s (o B TUHBEEhTio0 )1 T 5 HOMiPaT LT pth CRF Ohet 4 BRBSBIS8, 065216
PCT/ SE200341903. Ufess SihteRbtheARBR, SRAMG mdtéHaB wdte EévRink}iall) abMlaBR. L1 TEA
triethylam ne THE tetrahydrofuran TBME tent-butyl nmethyl ether ~ s TFA

trifl uor oXCWER ancbennsreial repzentstieds pldabaratpry) giedesihd MisEsed pYI6pEIeda ks dr i de

(Tf 20 Exapph& phaée BompeMatibhk Véfe(drﬂe@'ob%‘aﬁah%&r%s!&%&%ﬁaﬂe,iipﬁ/ort kel N-5-v11-3
4- di hydroi sogui nolin-2(1H) -yll] sul fonyl }methyl )i m dazol 1dine-2 4 dione 10 F
s otherwise. Organic phases or solutions were concentrated by rotary evaporation. Yields

were not optimised.

The following method was used for LC-MS analysis:

Instrument Agilent 1100; Column Waters Symmetry 2.1 x 30 mm; Mass APCI; Flow rate
10 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.

The following method was used for GC-MS analysis:

Instrument Hewlett Packard 5890 Series II; Column Agilent HP-5 (30 m x 0.32 mm ID);
15 Mass selective detector Hewlett Packard 5971 Series ; Pressure 55 kPa He; Oven program

109°C (3 min) to 306°C, 25°C/ min.

Abbreviations:

20  BOC-anhydride di-zerz-butyl dicarbonate

n-Bul.i n-butyl lithium
DCM dichloromethane
DIPEA N,N-diisopropylethylamine
DMF N,N-dimethylformamide
25 DMSO * dimethylsulfoxide

EtOAc ethyl acetate
EtOH ethanol
GC-MS gas chromatography- mass spectrometry
LDA lithium diisopropylamide

~30 MeOH = methanol
LC-MS liquid chromatography- mass spectroscopy

PdClL, x dppf 1,1"-bis(diphenylphosphino)ferrocene palladium(IT)dichioride



FFIN N OHN M ONOS\ ... O H

[ (4S) - 4- Met hyl - 2, 5-di oxoi m dazol i di n-4-yl ] net hanesul fonyl chloride (0.0295
g, 0.13 wouabjédeseidry THE (0.60 nl) was added dropw se POTSESM05/000US
solution of 15

6-[2-(trifluoromethyl)pyriunidin-5-ylj-1,2,3,4-tetrahydroi soquinoline
(0.039 g, 0.1.4 nmol ), DIPEA (0.034 ., 0.20 mol) and dry THE (0.60 nl)
at ice-bath tenperature. After the adtition was conplete the solution was
stirred at RT for 2 h and then taken up in water- brine and extracted tw ce
W th Et OAG The conbi ned organi c .phases e washed with brine, dried,
filtered and concent rat é0 P& RRIENE, R, ©ddct. Purification by
preparati VREA 20 HPLC af figs#lgidmhe050 g (76% of the title conpound as a
white soli LC-Ms mz 470 (MHl); 1H NMR (CD3CN) S 9.19 (s, 2H), 8.51 (br
s, 1H), 7.6% (s, 1H), 7.'gRbyéeiitay) 7 .36 (d, 1H), 6.33 (br s, 1H), 4.51
(s, 2H, IBAE(t, 2H), ?ier?-%ut(yijmeéayl)eﬂilé- 42 (d, 1H), 3.04 (t, 2H) and 1.48
(s, 3H ppm, 25 The starting matefials were prepared as follows:

6- [ 2- (Pri fiFdor onet hvl ) niifledradcatiGacid | - 1 2 3 °4-t et r ahvdr oi soaui nol i ne WO
2006/ 0652%6; 05/ : .

tent - ButyI]Igl-ﬂ[Rg;lH(f1 rill uo?lgﬁn'g%]rﬁlwr)g%lﬁlflﬁ%m&%@ - e] (-T:gz,oél\?-di hydr oi soqui nol i ne-2(1
H) - carboxylate (0.051 g, 0.13 imol) was stirred in TFA (1.0 nmL.) and DCM
(1.0 m.) at RT overnight, then concentrated twi ce, the second tine with
added ol Esamplel M(55)-3.bicth o416 DGt HhotR) PRERA B 8304 k. 5 LO NS ) 7212

Hihvdroisoqujnqlin-2( LH)-y1]sulfonyl}methyl)imidazolidine-2.4-dione

F
F
N
F>'\r/ l
H
O
N, 7 N
S
2
p 2&

[(45)-4—Methyl-2,5-djoxoimidazolidin—4—yl]methanesulfonyl chiori&e (6.0295 g, 0.13
mmol) in dry THF (0.60 mL) was added dropwise to a stirred solution of

15 6-[2-(triﬂuoromethyl)pyﬁmidin—5-yl]—1,2,3,4-tetrahydroisoquinoline (0.039 g, 0.14 mmol),
DIPEA (0.034 mL, 0.20 mmol) and dry THF (0.60 mL) af ice-bath temperature. After the

addition was complete the solution was stirred at RT for 2 h and then taken up in water-

10

P

brine and extracted twice with EtOAc. The combined organic phases were washed with

brine, dried, filtered and concentrated to give a crude product. Purification by preparative
20 HPLC afforded 0.050 g (76%) of the title compound as a white solid.

LC-MS m/z 470 (M+1);

1
HNMR (CDsCN) 8 9.19 (s, 2H), 8.51 (br s, 1H), 7.62 (s, 1H), 7.61 (dd, 1H), 7.36 (d,

1H), 6.33 (br s, 1H), 4.51 (s, 2H), 3.57 (t, 2H), 3.52 (d, 1H), 3.42 (d, 1H), 3.04 (t, 2H) and
1.48 (s, 3H) ppm.
25

The starting materials were prepared as follows:

6-[2-(Trifluoromethyl)pyrimidin-5-y1]-1 .2.3.4-tetrahydroisoquinoline




|HNWR (CD3CN) S 9.25 (s, 2H), 7.73 (m 2H), 7.44 (d, 11-1), 4.45 (s, 2H),
3.56 (t, 2H) and 3.24 (t, 2H) ppm The crude product was taken up in 1M
sodi um cawban@tmesmel uti on (10 nl) and extracted tw ce RCTISEER0SWHEL918The
conbi ned organi c phases were washed with brine, dried, filtered io and
concentrated to give 0.039 g (100% of the title product as a white solid.
2-(Trifluoromethyl)pyrimdin-5-VI tE)iC{\/% or onet hanesul fonate Triflic
anhydride (13.9 g, 8 mmol) in dry 70 nmL) was added slowy to an
ice-cold solution of 2-(trifluoronethyl)pyrimdni-5-o0l (13.9, 85 nunol)

(US 4, 558,63 Butyl BLPEN TR )@mmgﬁ] o) 4 inL) at such a
rate that t he terrpejr%g%t uremve\ggll ept bet 3)4%%1%{%@’8%[{{&&?@2} the addition
was conpl ¢eBoxYIRtE (465 Lig.i0od mwerel) stas stirewdl ih GIFAZ 1S thl) atl DOV (A0Glt)heRTal | owed

to warm t QyEhishYahd&ar hori.c added
and the ph:}{sesg Ver e C\R/gsﬁu?ea wg\@%g%egéreg gﬁﬂeﬁﬁlgl %‘ﬁ‘&‘iﬂ‘i@%ﬁ%’gh \X%\é\g%gshed
successi véhgirifjupioaspiatesaltand sat ur at ed sodi um bi carbonate, dried, filtered

and cargef rated by rotary evaporation (pressure 300-400
nbar) . Thgddgdség/fgggg\%ﬁ s purified by columm chromat ography wth

Ve progroTenEcs a8l ifl)1 AL od @ LSBT 2l R0 ("

Al ter nat i wed §.24 (theH) pgpduct coul d be puri fi ed by distillation, b.p. 75-77
C/ 10 nmbar tH?%' Oﬁ CDC13) .6 8. 90]5}\51 pm 25 tert-Butyl
6-f 2- (tri PGSRBS Fﬁkﬁ%aP H \S/Pdlma carbemi@lmil@me(m wo)) pmbexBiadiel)

car boxyl at®ic&with EtONY. tﬂfe%oﬁ@m@@ ofbani %eWije)wa?lfledtvﬁm brﬂn"et (¥1Jied filtered
6(4455 etramet hyl -1 |oxaboro

2-yl)-8 W’G?W%dﬁ%@ﬂ%%gﬂ%a{})@éh%ﬁm@mm ardvitiersblidut y|

8- (4,4, 5 5 tetramethyl 30 - 13;

2-di oxaborol an- 2= yl) --3, 4= d| hydr0| soquiii6liiie-2(1H) -carboxylate, WO
2006/ 065228 S : ] flgerpnethfidegafemart hyl ) pyri m di n- 5-yl

trlfluororfﬁh ‘Fr‘g d dppf (0. 0048 g),
2M sodi um car bonat e ?g?%gn%qm%@l"g@ﬁg)@g (gam Wag H%%éﬁw ‘%@nﬁ{eyc%s
]E)ur ggd Wi Sﬂutdny(ifér@nﬂuemnethyé)pymnﬁujhlet&lKrBea9]t8E®ﬁh@ﬂ(Uﬁln4 §583@E) FglPF Ai(im at 81 C
or e u S ere ou ass-woo aken up.in
wat er - Bri 11_124 g%%lm\?\iﬁgﬁéglq Rlbg)g( 3?0 mJE at such a rate that the temperature was Kept s
between 4 °C and 6 °C. After the addition was complete, the solution was stirred for 2.5 h
at 4 °C and then allowed to warm to RT. Water (50 mL) and 1M phosphoric acid (4.5 mL)

were added and the phases were washed and separated. The organic phase was washed

successively with water and saturated sodium bicarbonate, dried, filtered and carefully

20 concentrated by rotary evaporation (pressure 300-400 mbar). The dark-red oil was purified
by column chromatography with EtOAc-heptanes (1:8 through 1:4) as eluent to give 22.5 g
(90%) of the title product as a colourless oil that crystallised in the cold. Alternatively, the
product could be purified by distillation, b.p. 75-77 °C/10 mbar.

1
HNMR (CDCls) § 8.90 (s, 2H) ppm.

25
fert-Butyl 6-[2-( triﬂuoromethvl)nvrimidin—5—vl]-3,4—dﬂ1vdroisoqujﬁoline-2( 1LH)-
carboxylate
A 4:1 mixture (0.10 g, 0.28 mmol) of ter~-butyl 6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2—yl)—3,4-dihydroisoquinoline-2(llzl)—earboxylate and fert-butyl 8-(4,4,5,5-tetramethyl-

30° ~~1;3;2-dioxaborolan-2-y1)-3 4-dihy droisoquinoline-2( 1H)-carboxylate,




5 with Et CAc. The conbi ned organi ¢ phases were dried, filtered and
concentrated with silica (5 g). Column chromat ography w th Et OAc- hept anes
(1: 8 t hromghodsssy2igave 0. 051 g (48% of the title prodect/sasoofodtes sol i d.
LC-Ms ;n/z 380 (MF1l); H NWR (CDC13) 6 9.06 (s, 2H), 7.44 (dd, 1H), 7.38 (br
s, 1H), 7.30 (d, 1H), 4.66 (s, 2H), 1o 3.71 (t, 2H), 2.95 (t, 2H), and
1.51 (s, 91-1) ppm tert-Butyl 6-(4,4 5-tetranet hyl -

2- di oxaborol an-2-yl)-3 4-di hydroi sogri‘nol i ne-2(11-1)- carboxlate A 3:1

m xture (0.49 g, 1.6 mvol) of tert-butyl

6
o or omo- 3 2 Ry Abaha B RGN bbb enbBaifrae 08 € 0Bl S8 bor ane

(0.45 g, ﬂpﬁf(mmna g) E’Nﬁbﬂlum chpipinate@1.0 39 )gtolRnO A mEWEid)Et(XBD(EIEIBﬁL}ng’:Icet ate

(0.48 g, s heated a overni The

sol vent w&’grg@gg’g OIP%/FéegF@gF@ﬂé‘egg%‘?ﬁ 13 SFﬂei/\)éﬁleﬁt Sbr§ e 6dn 9\/ashed
twice Wt hldk %ﬁuon—r\h& ﬁlfe%’ﬂrthﬁbu%h&@ W63, takdnQfh in batet-BrifCarinNPhsRQNGARL I at ed.
Col um 20 Qhrogato raphy with -heptanes (1:10 through 1: 4) gave 0.24 ¢

of a 451 miPEiPecofhe qo ined or ganismbates werardried eltlferesd ang|concentrated with silica
8-(4,4,5, " | _
( 5 EE Ubﬁﬁﬁltdw& é't@g%a&yqillﬁf@m&{e?%nﬁ I\%S}% .5§ga?7'e 82 &(4%_{38, - 60

dlhydr0|so U|noI|ne 2(1H)-car boxyl ate

(s, 1H), vpithgtitlgprofupt asavhijosqlih 2H), 3.64 (t, 2H), 2.85 (t, 2H), 1.50 (s,
9H) and 1L@:5M(S§/ m (6 |sorrer) 25 1H NWR (CDC13) S 7.69 (d, 1H),
7.24-7. 14(1( [ §d@m§ 3.64 (t, 2H), 2.85 (t, 2H), 1.50 (s, 9H)
and 1.35 (ENMR (9&)6I§ r744 bRl VEBYBRE (br s, 1H), 7.30 (d, 1H), 4.66 (s, 2H

6- br ono- 3, 4- di h?grm soaui no?lnr?e 2(|fj-cj<';13)rbo>grS ) ( ) (s, 2H),

6- Br omo- 23(7t1|(i 2HY et ety 9nd 1,52 (8,9 tppinr ahydr oi soqw nol i ne was prepared in
two steps from 30 [2-(3-bronophenyl)ethyl]amne (4.0 g, 20 mmol ) foll ow ng
the procedure of Stokker (Tetrahedron Lett. 1996, 3 7(31), 5453-5456).

Col urm  chrenBhYHE-ANY, SVikti4indBiyDAC WA 2A06HRE5 2163 E@iﬁ&%&@@éﬁ&%%ﬁmﬂ
hept anes gl 10 through 1:6) gave 2.3 g (7.5 mmol) of a 3:1 mxture of
6- br ono- 2 uoroacetyl)-1, 2, 3, 4-t et rahydr oi soqui noI i ne and

8- br ono- 2A(3:1 ifiktRr(049¢€t ¥ himol) 8ﬁr§m-4mtyi 6IbbcHL 811 QiR AP A Rinb B2 1LE)-
15 carboxylate and fert-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 residue taken up in water-brine and washed

twice with EtOAc. The organic phase was dried, filtered and concentrated. Column

20 chromatography with EtOAc-heptanes (1:10 through 1:4) gave 0.24 g of a 4:1 mixture of
the title product and ferz-butyl 8-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-3,4-
dihydroisoquinoline-2(1H)-carboxylate.
L

HNMR (CDCls) -8 7.62 (d, 1H), 7.60 (s, 1H), 7.13 (d, 1H), 4.59 (s, 2H), 3.64 (t, 2H), 2.85

(t, 2H), 1.50 (s, 9H) and 1.35 (s, 12H) ppm (6-isomer).
1

25 HNMR (CDCls) 8 7.69 (d, 1H), 7.24-7.14 (m, 2H), 4.88 (s, 2H), 3.64 (t, 2H), 2.85 (t,
2H), 1.50 (s, 9H) and 1.35 (s, 12H) ppm (8-isomer).

fert-Butyl 6-bromo-3.4-dihydroisoquinoline-2( 1 H)-carboxvlate

.. b-Bromo-2-(rifluoroacetyl)-1,2,3 4-tetrahydroisoquinoline was prepared in two steps from __
30  [2-(3-bromophenyl)ethyl]amine (4.0 g, 20 mmol) following the procedure of Stokker
(Tetrahedron Lett. 1996, 37(31), 5453-5456). Column chromatography with EtOAc-



1H NWR (CDC13) 5 7.62 (d, 1H), 7.60 (s, IIl), 7.13 (d, 1H), 4.59 (s, 2H),
3.64 (t, 2H, 2.85 5 (t, 2H) and 1.50 (s, 9H) and 1.35 (s, 121-1) ppm
(6-1 somerwo 20¢d/06826( CDC13) 5 7.69 (d, 11-1), 7.24-7.14 @ou/SER)05/061988 (s,
2H), 3.64 (t, 2H), 2.85 (t, 2H and 1.50 (s, 9H) and 1.35 (s, 12H) ppm
(!'--isonmer). The above material was stirred with absolute EtOH (100 nL) and
25% ammoni um hydroxide (10 nL) at 60 for 4 h. Mre 25% amoni um

hydroxi de (15 nmlL) was added 10 and stTrring continued at RT overnight. The
vol atil es were evaporated to | eave the crude amne as a white solid. LC M

3 5 | dded
Fol | oved EyPaRst ko pobilen i85 drviea T a 33 o545 bt radmd sl rred at RT
over ni ght (mﬂueroacﬂtsdb-|112és4 -toteley drdiSoqeinating aidessbramd-2-(ieflhices actyd)- W33 4-aken up

in water H usted to 2 with 1M phosphoric acid and the product
was extracef Y@OISX\@m&{% Et OAc. The conbi ned organic phases were washed

\(ljmrfgdbr:‘ |nI % S:rhljég?tgln%%ﬂ(d? atjéz%o%tlﬁ%’ 3U(rd duc?g%\/afs% g’u@aq t}gﬁaibgf col um

chr omatsog(iapHyant 1.50 (§ ACmaa@s5a8.83H) hpd 6@@&@ gh 1:20) to give 2.24 g (96%
of a 3:1 20 mxture of the tltle(e p?lgé%c? and t ert butyl

8- br ono- 3, HWRy(@D@]lséédLﬂMdj ma)e:zq THY-(m 2R A8l (8128Y), 3.3 YRHY 2.88BE2HP58
(M56); 1H NV (ODC dd, 1H), 7.30 (br s, 11-1), 6.98 (d, 114),
4.52 (s, 94158 %%thdlﬁﬁ(s 1 D@y (8-isamer). and 1. 50 (s, 9H) ppm(E—-lgogzr).
25 1H NMR g:gg@

(t, 2H), I (t)ma%erlle g dfida yid) absoz‘ét%n%th?nﬂoé)(‘?%)oa%n@%” %Y f’r‘:‘i”‘%‘%\‘% 2 (5S)-5-(d
f 6- (4- ChI by@‘maémuo)mlg) atéafﬁ\fwdoh é\é@uﬁﬁ%lalm@ﬁlmhﬂlydromde (15 mL) was added

yljsulf )5‘17 K%Mngﬁ*uéﬁ%h@f‘ o'vnilngg%% OIlhe volrl gles were evaporatgc? to\ﬂ\% 0e60/r1? 652 16

PCT/ SEZOO
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 at RT overnight. The volatiles were
15 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 (96%) of a 3:1
20 mixture of the title product and tert-butyl 8-bromo-3,4-dihydroisoquinoline-2(1H)-

carboxylate.

LC-MS m/z 256,258 (M-56);

'H NMR (CDCls) & 7.31 (dd, 1H), 7.30 (br s, 1H), 6.98 (d, 1H), 4.52 (s, 2H), 3.63 (t, 2H),
2.81 (t, 2H) and 1.50 (s, 9H) ppm (6-isomer).

s THNMR (CDCl3) 6 7.42 (dd, 1H), 7.12-7.01 (m, 2H), 4.55 (s, 2H), 3.64 (t, 2H), 2.84 (¢,
2H) and 1.51 (s, 9H) ppm (8-isomer).

Example2  (58)-5-({[6-(4-Chlorophenyl)-3.4- d1hvdr01soqu1nohn-2( LH)-
vijsulfonyl}methyl)-5-methylimidazolidine-2.4-dione

30



S\.u. O OH(55)-5- {

[ (6-Brono-3, 4-dilrydroi soqui nolin-2(1H)-yl)sul fonyl]nethyl)-5-nethyl -

i m dazol iwonreeded21di one (0.0 16 g, 0.040 mmol ), 4-chl or ephseEylobooONs c aci d
(0.0072 g, 5 0.045 mmol), PdCI 2 x dppf (0.0030 g), 2M sodi um car bonat e
(0.15 nm.), toluene (0.80 nL) and EtCH (0.20 nL) were stirred in a seal ed
vial at 95 C for 17 h. The sol vent was_._evaporated and the residue was
taken 'up in water. The solution was actdified with 10% HOAC to pH 6 and
then extracted twice with Et OAc. The conbi ned organi ¢ phases were washed
wi th brine-saturated sodium l%i_car bonate, dried, filtered and concentrated
to give a 10 crude product. LM ns/z 434 (I\/H) Purification by
preparative HPLC afforded 0. 00881 > of dhe title conpound as a white
solid. 1H NWR (CD3CN) S 8.53 (br @-l N 62-¢m 21-1), 7.46 (m 4H), 7.23
(d, 1H), 6.34 (br s, 15 11-1), 4.45 (s, Z2MNES63 (m 2H), 3.49 (d, 1H),
3.39 (d, 1H), 2.99 (m 2H) and 1.46 (s, 3H) Bpm The conpounds of Exanpl es
3 and 4 were prepared using the general nethod of Exanple 2. 20 Exanple 3
14-12-({ f%4§%4l\/bthl- 5- di oxoi m dazol i di n-4-vl | net hyl } sul fonyl ) -

1,2, 3, 4- t édPahiléh- Br%qéﬂrﬂshydmlanqwxobnrahvntyl)a@l&rwﬂmm}e5 methylYy NO HO 25

W‘ ite sol i YRRR0SA AR5 IS0 R D8 90R6 P ITM  Boptey bbbl Reidl 6 0P %, ( ML) |
5 0.045 mmol), PdCl; x dppf (0.0030 g), 2M sodium carbonate (0.15 mL), toluene (0.80 mL)
and EtOH (0.20 mL) were stirred in a sealed vial at 95 °C for 17 h. The solvent was

evaporated and the residue was taken up in water. The solution was acidified with 10%

HOAc to pH 6 and then extracted twice with EtOAc. The combined organic phases were

washed with brine-saturated sodium bicarbonate, dried, filtered and concentrated to give a
10 crude product.

LC-MS m/z 434 (M+1).

Purification by preparative HPLC afforded 0.0080 g (46%) of the title compound as a

white solid.

1
H NMR (CDsCN) & 8.53 (br s, 1H), 7.62 (m, 2H), 7.46 (m, 4H), 7.23 (d, 1H), 6.34 (brs,
15 1H), 4.45 (s, 2H), 3.53 (m, 2H), 3.49 (d, 1F), 3.39 (d, 1H), 2.99 (m, 2H) and 1.46 (s, 3H)
oo, | |

The compounds of Examples 3 and 4 were prepared using the general method of Example
2.

20
Example 3  {4-[2-({[(45)-4-Methyl-2,5-dioxoimidazolidin-4-yllmethyl} sulfonyl)-
1,2,3.4-tetrahydroisoquinolin-6-yl]phenyl} acetonitrile

e
O,
H
O N N
I,S\nt“ k

25

White solid.



| H NMR (CD3CN) 6 8.61 (br s, 1H), 7.65 (m 2H), 7.48 (m 2H), 7.43 (m 2H)
7.23 (d, IH), 6.38 (br s, 1H), 4.46 (s, 2H), 3.87 (s, 2H), 3.53 (m

21-1), 3. 580Qdo6/abh1s 3. 40 (d, 1H), 3.00 (m 2I-1) and 1r¢@/sgs0osBéPippm 5
Exampl e 4 (551-5-Met hyl -5-{[(6-nyridin-3-vl-3 4-di hydroi soaui nolin-2(1.73
yI)squonyI]nethyI}inidazolidine-2 4 dione [~ NV O $\., O OH 10
Wiite solid. LCGMS nmfz 401 (M+l); (CD3CN) S 8.98 (br s, 1H), 8.71
(m 1H), 8.54 (d, 2H), 7.89 (m 111) .56 (m 2H), 7.34 (m 1H), 6.34 (br
s, 1H), 4.49 (s, 2H), 3.55 (m 2H), 3. 52 (d, 1H), 3.41 (d, 1H), 15 3.03
(m 2H) aqgjﬂﬁﬁ%/ggg(ﬁfq>ppn1 The starting material was prepared as

fol l ows: (55)-5-(1

6- Br ono- émm 8QU 18} & 187 69 cay kS YW Somy 28
L‘ethyllmdazolldl TeAn aIel L 1 ng’“itﬁgﬂ(o z%hg;%y@m%%l) o

6- br ono- 2-1{H)r 6.38 Gbosodf)et.¥é Js; 2H2,333572(s 201 3. ?gﬁirztp{)spgy(dn?j{) Belo?g?%{p)ar o
8-b 2- t et r ahydr oi soqui nol i ne

acc{)(r)g})ng 3‘5(%)%%{2%2%(@1?%41&&%%1’1’“1996 37(31), 5453-5456) was stirred in
ethanob (10 nm) containing a few drops of 25% anmoni um hydroxide at RT.

After e 25 sol tlon was concentrated dlssolved indry THE (1.0
mL) under E@ﬂ’ 4 nd58seethdys- H6-pyridin-B -8 A-Giydkron LH?. 4 nunol) was
added fol Ivnmﬂmbmmemwtmmma% M&éﬁé met hyl - _

2, 5-di oxol m dazol 1 di n-4-yT [ met hanesul f onyl -chl ori de-(0.27-g; -1:2

nnDI) and-dry THE (1.0 - - nL). The mxture was stirred at RT for 1 h and
then concentrated. The crude product was taken up in water and extracted
twice with Et OAc. The conbi ned” of gani ¢ phases were WO 2006/ 065216

PCT/ SE2005/ 001918

10
White solid.
LC-MS m/z 401 (M+1);

"H NMR (CD5CN) 5§ 8.98 (br s, 1H), 8.71 (m, 1H), 8.54 (d, 2H), 7.89 (m, 1H), 7.56 (m,

2H), 7.34 (m, 1H), 6.34 (br s, 1H), 4.49 (s, 2H), 3.55 (m, 2H), 3.52 (d, 1H), 3.41 (d, 1H),
15 3.03 (m, 2H) and 1.47 (s, 3H) ppm.

The starting material was prepared as follows:

(58)-5-({[6-Bromo-3.4-dihydroisoquinolin-2( LH)-yl]sulfonyl ymethyl)-5-

20  methylimidazolidine-2.4-dione
A 3:1 mixture (0.44 g, 1.4 mmol) of 6-bromo-2-(trifluoroacetyl)-1,2,3,4-
tetrahydroisoquinoline and 8-bromo-2-(trifluoroacetyl)-1,2,3,4-tetrahy droisoquinoline
(prepared according to Tetrahedron Lett. 1996, 37(31), 5453-5456) was stirred in ethanol
(10 mL) containing a few drops of 25% ammonium hydroxide at RT. After 2.5 h, the

25 solution was concentrated, dissolved in dry THF (1.0 mL) under argon and cooled on an
ice-bath. DIPEA (0.41 mL, 2.4 mmol) was added followed by a solution of [(4S)-4-methyl-

) -2,5-dioxoimidazolidin-4-yljmethanesulfonyl-chleride-(0.27-g; 1.2 mmol)-and-dry-THF (1.0 --

mL). The mixture was stirred at RT for 1 h and then concentrated. The crude product was

taken up in water and extracted twice with EtOAc. The combined organic phases were



27 washed with brine, dried, filtered and concentrated to give 0.55 g of a
m xture of (55)-5 ({ [6-bronp-3, 4-di hydroi soqui nolin-2(1H)-yl] sulfonyl

} et hyl ) -wormsednssitaudazol i di ne-2, 4- di one and PCT/SE2005/001918
(5S)-5-({[8-brono- 3, 4-di hydr oi soqui nol i n-2(1H) -yl ] sul fonyl ) met hyl ) - 5-

met hyl i m dazol i di ne- 2, 4-di one. The regi oi somers were separated by
preparative HPLC. 5 (55)-5-({[8-Brono-3 4-dih

dr oi soqui nolin-2(IH-yllsul fonyllnmeth )-5- methylimdazolidine-2, 4-di one
(eluting first) Yield: 0.13 g of a white solid. LC-MS nilz 402/404 (Mtl),

4%9/ ‘11|2_|)1 ( Wa%ggcy(w&@?%% MN% ﬁgﬁd Sonde %Fegigcg g%é gi%éﬁfnﬁ"étﬁ%g"(w@m : 7.2.235

(m 2H) ar((ﬂ[61bréﬁo(3$4 dﬂyﬂrop@qnmolm-Z(1H)-y1]sulfonyl}methyl) -5-methylimidazolidine-2,4-

(55)-5-({[p-Bro ui. nol i n- I t hyl ) - 5-

met hyl i m %Iaing??‘rﬁ'si{$lb‘% g‘?gﬂ%ﬁ@ﬁoﬁaq‘%@%f[ﬁ ]&#g@?ﬂ%ﬁthgg' °9 of a white
solid. LCiMBhylinhidazdQdind04-dibid. he &kﬁﬁ%ﬁkr&%&&pam&ddlb %@;ﬁﬁ@@@kics 8. 47 (br
s, 1H), 7.38 (m 11-1), 7.36 (m 1H), 7.08 (m g (br s, 4. 36
(s, 2|—|)5 3.48 (m 211), 3.47 (d, 11-1), 3.37 (d 1H) 2.92 (m 2H) and 1.45
(s, 3H) RBM-5-298 PXGHRE Q- (ﬁhvdrmsoqumolm-Z( IH)-yllsulfonvl}methvl) 5-

(59)-5-({[6-(4-0T dorophenyl)- -dirhydro-2, 7-naronflryridi n-2(1H

yl | sul f onynethdingidaz hdmeraﬂr@wmﬁehn@zgﬁrs@) ne-2,4-dione ¢ OH N/ Nr~ NS
\,.nO O

[(4S) 4- Ive*{ﬁldr(-) lggogl?g%g? ?7(1)11 azol i di n-4-yl ] met hanesul fonyl chloride (0.086
g, 0.38 mﬁﬂ)\/ls miz 402/404 (M+1), 419/421 (M+18)

1
10  HNMR (CDsCN) & 8.48 (brs, 1H), 7.48 (m, 1H), 7.21 (m, 1H), 7.14 (m, 1H), 6.31 (brs,
1H), 4.36 (s, 2H), 3.48 (m, 4H), 2.95 (m, 2H) and 1.46 (s, 3H) ppm.

(58)-5-({[6-Bromo-3.4-dihydroisoquinolin-2( 1H)-yl]sulfonyl }methyl)-5-
methylimidazolidine-2.4-dione (eluting second)

15 Yield: 0.25 g of a white solid.
LC-MS m/z 402/404 (M~+1), 419/421 (M+18);

1 ,
HNMR (CDsCN) & 8.47 (br s, 1H), 7.38 (m, 1H), 7.36 (m, 1H), 7.08 (m, 1H), 6.29 (brs,
1H), 4.36 (s, 2H), 3.48 (m, 2H), 3.47 (d, 1H), 3.37 (d, 1H), 2.92 (m, 2H) and 1.45 (s, 3H)

20
Example5  (55)-5-({[6-(4-Chlorophenyl)-3.4-dihydro-2,7-naphthyridin-2(1H)-
yl]sulfonyl }methy])-5-methylimidazolidine-2.4-dione

Cl
= o]
% o
N .z N
I,S Ny
o]

[(45)-4-Methyl-2,5-dioxoimidazolidin-4-ylJmethanesulfonyl chloride (0.086 g, 0.38 mmol)
in-anhydrous-NMP-(0:50 mL.)-was added dropwise to-a-stirred- solution of-
6-(4-chlorophenyl)-1,2,3,4-tetrahydro-2,7-naphthyridine (0.046 g, 0.19 mmol),

25



i nanhydr ous- NMP- (0; 50 nlL) - was- added- dropwi se to a-stirred-solution of-

6- (4-chl orophenyl )-1, 2, 3, 4-tetrahydro-2, 7-naphtlryridine (0.046 g, 0.19
mrol ), WWeQ0&/ws5816 PCT/ SE2005/ 001918 28 DI PEA (0. 06@CWISE2@58819m810]1 ) and
anhydrous NWP (1.5 nlL) at RT. After the addition was conplete the solution
was stirred at RT for 1.5 h, then diluted with water (1 nL) and purified
by preparative HPLC to afford 0.0070 g (8% of the title conpound as a
white solid. 5 LCMs tn/z 435, 436 (N#ﬁ); IH NVR (DMSO-d6) S 10.8 (s,

114) 8.49 (s, 1H), 8.10 (d, 214), 8.06 (s, 111), 7.84 (s, 114), 7.54 (d,

ant 1 34 (SPEAgE6 O ab et o sibydral s him iR et i ol | oue.

6- (4- Chl orpRleRYleleths HRuttbntvils féﬁli'é/dja{tq{‘l“zfd 1 @aphkﬂnﬂme@wm waRPtT BUY ¥id

6- {[(trlfluoronethyl)sulfonyL&oEé 4- d|h dro- 2, 7-napht hyridi ne-2(111) -
car boxy| atparified eaprgparativg HRES ‘%(M)Wrocﬂo@e@;pf thsrtidlaicempeund as g whge g, 2. 5
mol ), P2y is dppf (0.050 g), saturated sodium carbonate (2 ni),

EtEO-1 (4 ni) and toluene (4 nm.) were stirred at 80 C for 6 h. The sol ution
was cool ed-G-MSRTz 48aKén (Mplln wat er (10 nL) and extracted with Et OAc (25
m.) - The qonblned organi c has es were dried, filtered

and concenfrMVESDMRPidh) L Ht3 6nlldy 8481 %H)(ﬁ#%@ﬁ@%bﬁé)élﬁ%l 1 84 D

o- (- ohi or o) P4 B gl 3039 AR Ri AP b0t e

LC- M5 W z 3B8ppihMrl) . This material was dissolved in MeOH (2 nlL) and acetyl
chloride (0.2 niL) was slowy added. After stirring at 40 C overnight, the
sol ution was concentrated, the residue was taken up in | M sodium hydroxide

(10 my ame@eshf@qﬁadla\xw&}efi des fbwé:1: 1) (4 x 30 25 nL). The conbi ned
organi ¢ phases were dried tered and concentrated to give 0.046 g
(100% of the crude title conpound. LC-MS Wz 245 (Mtl). tent-Butyl 6-{ [(t

| 11 uor ometghyl griitohiRAVH 10Xy ) 1edrafty b YRR Qe Aamarht hyri di ne- 2(1H) -
tert-Butyl 6-{[(trifluoromethyl)sulfonyljoxy}-3,4-dihydro-2,7-naphthyridine-2(1H)-
carboxylate (0.69 g, 1.8 mmol), 4-chlorophenylboronic acid (0.39 g, 2.5 mmol), PdCl, x
15 dppf (0.050 g), saturated sodium carbonate (2 mL), EtOH (4 mL) and toluene (4 mL) were
stirred at 80 °C for 6 h. The solution was cooled to RT, taken up in water (10 mL) and

extracted with EtOAc (25 mL). The combined organic phases were washed with brine,

dried, filtered and concentrated. Purification by column chromatography with EtOAc-

heptanes (1:1) as eluent gave 0.065 g (10%) of rert-butyl 6-(4-chlorophenyl)-3,4-dihydro- -
20  2,7-naphthyridine-2(1H)-carboxylate.

LC-MS m/z 345 (M+1). ' |

This material was dissolved in MeOH (2 mL) and acetyl chloride (0.2 mL) was slowly

added. After stirring at 40 °C overnight, the solution was concentrated, the residue was

taken up in 1M sodium hydroxide (10 mL) and extracted with EtOAc-ether (1:1) (4 x 30
25 mL). The combined organic phases were dried, filtered and concentrated to give 0.046 g

(100%) of the crude title compound.

LC-MS m/z 245 (M+1).

tert-Butyl 6-{[(trifluoromethyl)sulfonyl]oxy}-3.4-dihydro-2.7-naphthyridine-2(1.H)-

~ - --30- ~carboxylate
Crude 3-methoxy-2,7-naphthyridine (prepared from 4.4 mmol of 6-methoxy-4-

[(trimethylsilyl)ethynyl]nicotinaldehyde) was hydrogenated (30 psi pressure) at RT over



-30--- -carbox late Crude 3-nethoxy-2, 7-naphthyridine (prepared from4.4
nmol of 6-nmethoxy-4- [(trinmethylsilyl)ethynyl]nicotinal dehyde) was

hydr ogenawedo¢ed@spsi pressure) at RT over WO 2006/ 06521 @CPCELGEA0ODS 001918
29 Pt (approx. 0.1 g) in HOAc (25 nL) 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-nethoxy- 1,2,3, 4-tetrahydro-2, 7-naphthyridine
as the acetate salt. LCMS mz 165 (M2P). s This material was refluxed in
48% hydrobrom c acid for 10 h. The volatiles were evaporated and the

resi due was dried under vacuum and 45 C to give approx. 0.70 crude

5,6, 7, 8- té’@@:aﬂapmp@ (o1 g)ip FSMANRP imdi)rfor. ph. Hwblﬁp@waﬁltereﬁhmgﬁiﬂﬁeh@l (M) .

Thi s rrater dt t ed
witn Toi g pbnd BREkE Gl ST BRlobutin ) FEOLUSRE D R Blte iy Snfl T et e

7.3 mmol) 1@2,3 Rrﬁtrahydrer27whﬁ1yndngea$t_hch®t%a@t tenperature for 6 h the

sol ution \ﬁ:s{\@%fé%g ﬁ;rﬁmto one third of its ori gi nal v_oI ume and the

resi due was ter and extracted three times with EtQAc. The
conbi ned drhgaﬁatmabhasﬁlummm 48%4 ldrobkorhic acid doraldch. The edaticatwed t o gi ve 0. 80
g (67% crude | d),, of . ert-bt I o
6- hydr oxy- §ap4’r%‘?‘ﬁ@’grﬂbe T5s1 u%%ﬁf#"ﬁéﬂlfl@ﬁr acopyand 455C g gys 2onma¥ O 08 8% whi t e
solid. LCcMRemlez7 Q-'éelra@dra-)m Ahth{Hlib3)0l hjhhosromader i al (approx. 5.4 nmol)
was di ssolved In a_two- E)ase system of toluene (20 nL) and 30% aqueous

a

thOt%SlM’W&BhG‘% te (20 nmL) and treated with triflic anhydride
(1.6 L, 6 HAERNa é@}ox44 @Mlywaé—&tsstolveamateﬂ(lg &iL.) ahd kéatdd Jvﬁ]h THFhe

i ce- bath was renove stirring was continued for 2 at RT after

whi ch tthe 33wlpHied 8epk 65@{?1@0&)[3@6 BOQ'H@Yd&G%GLngﬂh%@@%RMﬁ@d once
with tol ugng:, Epﬁegur : #efh?at ?%%?08'6@1 &?MHWS%OHG%Q%O%E hikrdene, dried

and concentra y colum chromat ography w
Et OAc- heptosigize! {dtumg argishetesidnt westakenOup4is wytet #7d extspcistl @t)recotimswaﬂt itle

product.. I‘E%)XS ﬂ‘!e 001%%11168 orgm)u’c pﬁ?s%s gvMegd%l:d ﬁl%?cd and concentrated to give 0.80 g

(67% crude yield) of tert-butyl 6-hydroxy-3,4-dihydro-2,7-naphthyridine-2(1H)-

15 carboxylate as a white solid.
LC-MS m/z 251 (M+1), 195 (M-55).
This material (approx. 5.4 mmol) was dissolved in a two-phase system of toluene (20 mL)
and 30% aqueous tripotassium orthophosphate (20 mL) and treated with triflic anhydride
(1.6 mL, 6.8 mmol) at 4 °C [Org. Leit. 2002, 4(26), 4717-4718]. The ice-bath was removed

20 and the stirring was continued for 2 h at RT after which the two phases were separated.
The aqueous phase was washed once with toluene. The combined organic phases were * -
washed with brine, dried and concentrated. Purification by column chromatography with
EtOAc-heptanes (2:1) as eluent gave 0.45 g (17 % yield) of the title product.
LC-MS m/z 383 (M+1), 283 (M-99).

25
3-Methoxy-2.7-naphthyridine
To a stirred solution of N,N,N"-trimethylethylenediamine (1.9 mL, 15 mmol) in anhydrous
THF (65 mL) under argon at —70 °C was slowly added 1.6M r-BuLi in hexanes (9.0 mL,
14 mmol). After stirring at —70 °C for 15 minutes, 6-methoxy-nicotinaldehyde (1.3 g, 9.8

——  -30-_.mmol)-was added dropwise.-Afier the addition was.complete, stirring was continued at. . __ _
-70 °C for another 15 minutes. Then 1.6M n-Buli in hexanes (10 mL, 16 mmol) was
added dropwise and stirring continued at —45 °C for 4 h. The solution was cooled to



3- Met hoxy- 2, 7-naphthyridine To a stirred solution

of Ny NN -trinethylethylenediamne (1.9 nL, 15 mnol) in anhydrous THE (65
nm.) underwarg@mestic- 70 C was sl ow y added 1. 6M n-BuLi i mChsE2008901988 O i,
14 mol ). After stirring at -70 C for 15 m nutes, 6-nethoxy-nicotinal dehyde
(1.3 g, 9.8 -30- . -mmol )was added dropw se. _Afterthe

addi ti or>-was_conpl ete, stirring was continued_at -70 C for another 15

m nutes. Then 1.6M n-BuLi in hexanes (3O nmL, 16 mml) was added dropw se
and stirring continued at -45 Cfor 4 h. The solution was cooled to WO
2006/ 065216 BCT/ SE2005/ 001918 30 -70 C and _then a solution of iodine (3.0
g, 12 molY0ahdnd Ay dselydomeftodine 3{1@; Igagamol) gpbenhydgpsd HE 23mEhWehe

addi tion vxaaemawvﬁé eWhe?ltthé 5dmnvwa% BBl Mififindtvas dfhtifudaOh ~APoC fArBYt €s and
then at RT for . The crude E{Io uct was taken up 1n ether (40 nL) and

washed sudeiayies @éitbewttm a8 br Bhedudapdist was T@hfrndmldéﬂl@lz(%nﬂdanﬂ) and 5%
sodiums t o iltered and
concentratvgc{ é&glgl%%fs Y%%ﬁ%%ggy cé‘i"m’ ?@ﬁ% raphyﬂﬁ\?}d@)ﬁg%&gﬂ hept anes
(1:1) as chiosuifatey@we200nk) The ofgameiplyise I\Mzi) dodd, ﬁltered and concentrated.

4-i odo- 6- ni.cotj nal deh 1H NL VI R 13) 6

0. 05 (s, TyRCRtoRys Rl iR RS R BOACTRGEY D) asllh bl ghiE d i

4-| odo;16I r(iai%qx@]d)mf@hudcﬁ&d&ﬁ;bdﬁrué&wﬁ[ﬂemdell.§3 nn&ol )( h3)2 ( I

trimet 0. 35 , 2.8 mmol), PdCl2(PPh3)2 (catalytic
armunt)?/ aﬁ%ﬁgﬁ‘lml%munt) TEA (2 nL) and THE (10 ni) wereysti rred
at 60 Cfd \ nesidue was taken
up in water %%%Qcﬁegﬁ%\j f@ %Zsr’iﬁ%%%”g ?@gétﬁgz% 33@&*’1}}“ ed, filtered

and 15,concentrated. Purification by colum chromatogr aphy with
Et OAc- hept anes (1:3) as eluent ave 0.25 g (68,/0 yield)
6- met hoxy -4l OF@ﬁrm%QwW@ima}@}lé@ﬂr@Mg} h+6é@ppla»d1rl@éirhyk§éyla@0d% OB md34 (MH1);

3R OByttt fioh, Mlbubiy b A D), o
(0.25 g, ;(1 m;IpEw]eye stirrgd NGO °C for 2 h. The volatiles were evaporated and the residue was .
taken up in water and extracted with ether. The organic phase was dried, filtered and
15 concenirated. Purification by column chromatography with EtOAc-heptanes (1:3) as eluent
gave 0.25 g (68% yield) of 6-methoxy-4- [(trimethylsilyl)éthynyl]nicotinaldehyde.
LC-MS m/z 234 (M+1); ‘
1I—I NMR (CDCls) & 10.4 (s, 1H), 8.73 (s, 1H), 6.84 (s, 1H), 4.03 (s, 3H) and 0.30 (s, 9H)

20 . .
6-Methoxy-4-[(trimethylsilyl)ethynyl nicotinaldehyde (0.25 g, '1.1 mmol) and 7M
ammonia in MeOH (5 mL) were stirred in a sealed vial at 80 °C overnight. The solution
was concentrated, taken up in saturated sodium carbonate and extracted with ether. The
organic phase was dried, filtered and concentrated to give 0.20 g of the title product.

25 GC-MS m/z 160 (M),

"HNMR (CDCl3) 8 941 (s, 1H), 9.27 (s, 1H), 8.47 (d, 1H), 7.64 (d, 1H), 7.03 (s, 1H) and
4.12 (s, 3H) ppm.
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ammonia in McOH (5 nL) were stirred in a sealed vial at 80 C overnight. The
solution was concentrated, taken up in saturated sodi um carbonate and
extract edwoi2o0v/08616r . The organi c phase was dried, fil rerTst2@8d01918
concentrated to give 0.20 g of the title product. 25 GC-Ms inlz 160 (M; 1H
NMR (CDC13) 6 9.41 (s, 1H), 9.27 (s, 11-1), 8.47 (d, 11-1), 7.64 (d, 11-1),
7.03 (s, 1H and 4.12 (s, 31-1) ppm 30 WO 2006/ 065216 PCT/ SE2005/001918
31 Pharnmacol ogi cal Exanple I|sol ated E?’llzyme Assays 5 MW12 Reconbi nant
human MVWP12 catal ytic donmain may be expressed and purified as described by

Par kar A. A, et al, : 21300), Protei n Expression and Purification, 20, 152.
The puri f i:giL €used to nmonitor inhibitors of activity as

follows: MW12 (50 ng/m final concentration) is incubated for 60 m nutes
at roomtenperature with the synthetic substrate 10

Mca- Pr o- CHselated Engyamehssayy a- Dpa- NH2 (10 MM in assay buffer (0.1M
"Tris-HCP' (trade mark) buffer, pH 7.3 containing 0. 1M NaC , 20nM CaCl 2,
0.020 MM znd and 0.05% (wv) "Brij 35" (trade mark) detergent) in the

pr esence (MMElancentrati ons) or absence of inhibitors. Activity is

Per cent 1 ANCEPPTBN Tuad AR SCRRET AL o oo e P e "F
the [Fl uorl@%ﬁwamuaunmdmo; @rotein EkxpresparCadCabificiipn20)d32. dnwpi:ﬁﬁedby t he

[ Fl uor escencem nusi nhi bi t or orescencebackgr ou i fied
br o NP 1B CHRRea o sHar B AIGHS o Sehia ahbyhe(MPL (e by

activat ed coﬁ&nﬁ)&(‘ucﬁr) %&ma&be&%o HReY tir6ord ¢t Lure AiMdle Sin ﬂétléTbes@e[te 2.5 h,
35 C. The activated enzyne can be used to nonitor inhi bltors of activity as

fol |l owss: NNEBP{oA0kh-GlylINVa-Hisndla-DmeE ¢ (0 el ) mra)ssaysauffm(ﬂtlm ERifCI"90 m nut es
at 35 C (80%H2;):%®/wth the synthetic substra
Mca- Pr o- CHiadg marky buffgr pEhy asmyammg@ M Nagl, WmM\ Cask a0 mMefn(lend M

1 S HOP 0 0k [R5 B39 (el Rrgont) i AR PARY1 Ocdibdeiifbns) 3O CaCI 2,

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

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

15 % Inhibition is equal to the [Fluorescencepys jnhibitor - FlUOIESCENChackground] divided by

the [Fluorescencep,yys inhibitor - Fluorescencepaciground)-

MMP8

Purified pro-MMP8 is purchased from Calbiochem. The enzyme (at 10 pg/ml) is activated
20 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,O) with the synthetic substrate

Mca-Pro-Cha-Gly-Nva-His-Ala-Dpa-NHj (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
25 0.05% (w/v) “Brij 35” (irade 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 [Fluorescenceplus mhl bztor - Fluorescencebackg,ound] d1v1ded by

the [Fluorescenceminu < inhibitor - Fluorescencebackgmund].
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25 0.05% (wv) "Brij 35" (trade mark) detergent) in the presence (10
concentrations) or absence of inhibitors. Activity is determ ned by
measur i ngwoheodideszasescence at Xex 320 nm and | sm 405 r a0T/SR2006001918
inhibition is calculated as follows: % Inhibition is equal to the

[ Fl uorescencepl us inhibitor - Fluorescencebackgroun 1] divided by the

[ Fl uor escencent nusi nhi bitor - Fl uorescencebackground] 30 WO 2006/ 065216
PCT/ SE2005/ 001918 32 MWP9 Recombi nant? human MWP9 catal ytic domain was
expressed and then purified by Zn chelate col unm chromat ography fol | owed
by hydr oxm affinity colum chromatography. The enzyne can be used to
noni tor i ors of activity as follows: 5 MW9 (5 ng/m final

concent r atRehbingntihieiah MEH9 Eétﬁlyﬁ@déﬂleﬁhl wva§ ex’yres%ﬁ amtﬂkbntphﬁﬁww netic
substrate I\/ba Pro-Cha-Gy s- Al a- Dp in assay buffer (0. IM
"Tris- HoPhelgte rcalﬂ'émr@m@}atwm@rfoﬂwdﬁ)ydiyelwaf@laatﬁ aﬁguw colymmaci , 20mM CaCl2,

0.020 nM @B@mat@g‘?ﬂ)? Qﬁe/%ﬁiﬁn\é)caﬁﬁéhded% ohifdr&d8ni @acﬁﬁff{s%m&s in the

presence (10 concentrations) absence of |nh| tors ctivity is

det er m%ecMM}’ & ag/ fingl qoh@enfrﬂf@@r) issineubeisd for %émnwﬁ)atrﬁif witlT heapmetheticem 405
m. Per cent i on_is_calculated as f % Inhibition is equal to
the [Fl uorSB]%st% JQ ' (Pl??ﬁ@é(FNYﬁ’hls' ﬁé%@ﬂé@k@?aﬁmﬁﬂﬂ( Ok | bréd t he

[ Fl uoresc Usig Q

Reconbi naﬁ{6 E@dd@ 'ml{l?feltaghﬂy% :c:(%:m Tgﬁéﬁqﬂfﬁg g%&%‘?@e@ﬁﬁ&“?ﬁn ed as
descri bed any. O@%r(lvxav) “Bripf35°eftradd mafkd ﬁaﬁx)g,enﬂ}’nnhepnasdﬁx@(lescsn@mranﬂs) or
Purification The Ul’lfled rrecan e use

i nhi bi t or sag W?ﬁvs éﬂf diyllf)&ge I’(‘?ﬁmﬁ@/ R‘fﬂ‘l“?rﬁsﬁnce@gﬁee‘ear#rng’u on) is
i ncubateed ahmmerﬁ@omnmumemmmﬁamtsemeramﬁtaﬁeolwsh the synthetic substrate
Mca- Pro- Cha-d y-Nva-Hi s-Ala-Dpa-NH2 (10 M in assay buffer (0.IM"Tris-HCL"
20 (trade %inhibitidyis fegual tqhe ElBoresab@pni 7yl 1 MMubfEahce,29pM 0 @iided By 020
m\4 Znd and 0.05% (wv) "Brij 35" (trade mark) detergent) in the -
presence (e Ftmcaninca)jQns)p:9r- Fladeeawe, pf, 4 pii bi tors. Activity is

determ ned by neasuring the fluorescence at Xex 320 nm

MMP14

15 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 uM) in assay buffer (0.1M “Tris-HCI”

20  (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

[Fluorescencepyys inhibitor - Fluorescencepgceround] divided by the [Fluorescenceyys

25 jnhibitor- Fluor eSCeNCepackground)-

A protocol for testing against other matrix metalloproteinases, including MMP9, using
 expressed and purified pro MMP is described, for instance, by C. Graham Knight eral.,
(1992) FEBS Lett., 296(3), 263-266.
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and Xem 405 nnr. Percent inhibition is calculated as follows: %I nhibition
is equal to the [Fluorescencep/us inhibitor- Fluorescencebackground]

di vi ded byotb@/déFi1aor escence. . i, zus 25 inhi bitor- Fl uor estsuEec@bsaciogs ound] .
A protocol for testing against other matrix netall oproteinases, including
MWP9, using expressed and purified pro MW is described, for instance, by
C. Graham Knight et al.,. (1992) FEBS Lett., 296(3), 263-266. 30 WD

2006/ 065216 PCT/ SE2005/ 001918 33 MWP29 Reconbi nant human MWP19 catal ytic
domai n maybe expressed and purified as described by Parkar A A et al,
(2000), Protein Expression and Purification, 20:152. The purified enzyne
can be usMMPE npnitor inhibitors of activity as follows: MW19 (40 ng/n

final 5 cRpGHifAL h\ﬁl% MMPI@QHQEE@@OIB% Qe Tk preésed alﬁil\{)&{ﬁe@ay\ﬂésﬁdﬁeﬁe

synt hetic substrate Pro- Leu-Al _in assay

buf fer (ObvRarkawAd. 9@1"(2@@(})altretermﬁ>fp)ress1@a Punibaatmg_éé%t erﬁﬂﬁlée@ 1M Nadl ,
20 CaCl g, AR0RINA Aol IRt (i csBokdwIRinably ADGeHT

det er gent e presence concen sence o0 ibitors.
Activity cencegtation)inactutmiediion 2 mingtes h@i‘l@wﬁbﬁmemmhetmsubst@tc MQ@BPM and %em
10 405 nun. Percent inhibition is calculated as follows: % Inhibition is

equal to LEeAlFNyybpeddersepirhdd myDon away butler(QibMe Jeisritdbdeads m5eRd]  di vi ded

by the [Fluare cenz2i nus or. n 15 The
fol | ow nglb’tng%iégzﬁcf\%taﬂ‘&lgao }Mﬁ?@’r@ﬁ%géﬂza(%@gm@g?%@t g% O§% &k@ conpounds
of the preses (trﬁﬁé&ﬁﬁrk}l{bteré'@@hﬁﬂlefﬁiv@@ﬂ& (b NﬂrﬂdeBQatil@M\)(Biébsemrqfound | Cso
(nbl) 1Cso. (NnM 1GCso (I\g/ib Iel 0&%?3>100 arrpl(f% 1.4 3.5
415 Exar’rfﬂhéb"@rs? Ag:@v@g etegglned y measuring the fluorescence at Aex 320 nm an \em

10 405 nm. Percent inhibition is calculated as follows: % Inhibition is equal to the

[Fluorescencepp,s inhibitor - Fluorescencepgekground] divided by the [Fluorescenceysinys

inhibitor - FIUOTeSCENCepqckground]-

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

present invention.

Table

’ hMMP12 | hMMP9 | hMMP14
Compound

ICs0 (nM) | IC5 M) | ICso (nM)
Example 1 10.4 29.3 > 10000
Example 2 1.4 3.5 415

Example 5 7 83 1990

20



WD 20061065216 PCT/ SE20051001918 34 CLAIMS 1. A conpound of formula (1)
or a pharmaceutically acceptable salt thereof R | A vO R H~1 Ns
0~\O N 11 Cn wherein to Rl represents H, hal ogen, CF3 or CH2CN, R2
represents C to 3 alkyl; and A, Al and B each independently represent CH
or N is 2. A conpound according to Caim1l, wherein Rl represents chloro.
3. A conpound according to Claim1, wherein Rl represents CF3. 20 4. A
conmpound according to any one of Clainms 1 to 3, wherein RZ represents
met hyl or et hylo feaess2fe- COMp' ound' accor zl i f gt o any batcaisiaiisas | t o- 4;
wherenc A nd*Al each represent . N WD 2006/ 065216 PCT/ SE2005/001918 35
6. A conpound according to Caim1 whi ch is selected fromthe group
consisting of. (5S)-5-nethyl-5-({
[6-[2-(tritluoronethyl)pyrirnidin-5- yI] 3 4-df fiydroi soqui nolin-2(1B)-
yl ] sul fonyl } met hyl )i nudazol i di ne-2, 4-di one; s
(SS)-S-({[6-(4-chl orophenyl) -3, 4- d| hyqroingequi nol i n-2(Lff) -yl ]sul fonyl } meth
yl)-5- methylimdazolidine-2,4-dione; { 4-[2-({
[ (4S)-4-nmet hyl -2, 5-di oxoi mi dazolidin-4-yl]nethyl} sulfonyl)-1, 2,3, 4-

' 1. A compound of formula (1) or a pharmaceutically acceptable salt thercof

g
A = . < \_../
| R
B N\S
74N N
¢ H
o Y
wherein
10 R represenis H, halogen, CF3 or CHaCN;
R’ represents C1 to 3 alkyl; and
A, A1 and B each independently represent CH or N;
: ",

.l
2. A compound according to Claim {, wherein R* represents chloro.
.l
3. A compound according to Claim 1, wherein R™ represents CFs.

o2
20 4, A compound according to any one of Claims 110 3, wherein R” represents methyl or

ethyl.

5.~ compount SoRing to any vhe of Claims I o4 whitreirt A wod A~ each represent

N.



et rahydr oi soqui nol i n-6-yl ] phenyl) acetonitrlle; (5S)-5-methyl-5-{
(6-pyridin-3-yl-3,4-di hydroi soquinolin-2(IR)- 10
| ) sul fonyl ] net hyl }inlidazolidine-2, 4-di one;

5S) - 5- ({[ 6- (4-chl orophenyl ) -3, 4- dlhydro 2, 7-napht hyridin-2(1ff)- yI]squony
| }met hyl ) - 5- et hyl i m dazol i di ne- 2, 4-di one; and pharmaceutically acceptabl e
salts thereof. is 7. A process for the preparation of a conpound of fornula
(1) as defined in claiml1l or a pharmaceutically acceptabl esalt thereof

whi ch conpri se Oﬁ,)mgqg@ctl on of a corrpound of formul ap&i,gmogomgm NH L O-~0
HO (Il) 2D wherein R2 is as defined in formula (1) and f.i represents a
| eaving group, with a conpound of formula (I1I1l) (or a salt thereof)
1800740142 36 | R'Y AB-NH NfQ(ll) 00 N c*1 wherein RA At and B

are as defined in formula (1); or D) reactlon of a compound of fornula (V)
N

t
[
y
(

6. A compound according to Claim 1 which is selected from the group consisting of:
(58)-5-methyl-5-({[6-[2-(trifluoromethylypyrimidin-5-y1]-3,4-dihy droisoquinolin-2({1H)-
yl]sulfonyl }methyl)imidazolidine-2,4-dione;

s (58)-5-({[6-(4-chloraphenyl)-3,4-dihydroisoguinolin-2( LH)-ylJsuifonyl methyl)-5- -
methylimidazolidine-2,4-dione;
{(4-[2-({[(45)-4-methyl-2,5-dioxoimidazolidin-4-yljmethyl} sutfonyl)-1,2,3.4-
tetrahydroisoquinolin-6-y1]phenyl}acetonitrile; S
(58)-5-methyl-5-{[(6-pyridin-3-y1-3,4-dihydroisoquinolin-2( 1 H)-

10 yDsulfonylimethyl}imidazolidine-2,4-dione;

(5S)—5—({[6-(4-ch10ropheny})-3,4-dihydro-2,7—naphthyridjn-2(lH)-yI]sulfonyl}meﬁlyl)-S-
methylimidazolidine—?,,ti-dione;.
and pharmaceutically acceplable salts thereof. 7 ¥

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

an

0
wherein R? is as defined in formula (1) and ! represents a leaving group, with a

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

»



O R O \/ B, I NSNH N-1\/\ LGHO M5 wherein RZ and B are as
defined in fornmula (1) and LGis a leaving group; with a boronic acid
derivative of formula (XIl) R Al A\" I | B(OR2 10 (XII) wherein R A and
At are as defined in formula (1) .and wherein R represents H or the group

B( ORf"*¥epresents pi nacol boronate; or c) reaction of a conpound of fornula
(I'X) 15 WD 2006/ 065216 PCT/ SE20 05/041 91 8 37 R cr;: 0 \s 0 0 B. (DQ
wherein Rl, R2, A Al and B are as defidfed in fornula (1); w th anmmoni um
carbonate and potassium cyanide; s and optionally thereafter formng a
pharr@:eutically acceptable sgjt thereof. 8. A pharnmaceutical conposition
corrprgsi ng a conpound of for

21 Jan

(liy

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

b) reaction of a compound of formula (V) -/

2005317287

(W)

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

derivative of formula (XII)

10 (xm)

wherein Rl, Aand AI are as defined in formula (I) and wherein R represents H or the group

B(OR); represents pinacolboronate, or
¢) reaction of a compound of formula (IX)
15




pharmaceutically acceptable salt thereof as clainmed in any one of clains |
to 6 in association with a pharnaceutically acceptabl e adjuvant, dil uent
or carrier. to 9. A process for the preparation of a pharmaceuti cal
conposition as clainmed in claim8 which conprises m xing a conpound of
formula (1) or a pharnmaceutically acceptable salt thereof as defined in
any one of clains 1 to 6 with a pharmaceutically acceptabl e adjuvant, a-~
diluent or carrier. is 10. A compound of forrmula (lI) or a pharmaceutically
accept abl e sal tw(m@ym%% as claimed in any one of cl apfmspbdoghofdd Or use in
therapy. 11. Use of a conpound of fornmula (1) or a pharmaceutically
acceptable sdalt thereof as 20 clained in any one of clains | to 6 in the
manuf acture of a nedi cament for use in 4he treatnent of an obstructive

ai rways di sease. 12. Use according to claim 11, wherein the obstructive

ai rways disease is asthma or chronic obstructive pul nonary di sease. 2s

' 800240142 38 " (ON O 13. ¥ @ conpound of fornula (1), or a
pharmaceutical ly acceptabl e salt tjhereof, as O N clained in any one of
claims | to 6 in the manufactu ment for use in the treatnent
y of rheumatoid arthritis, osteoarthr

it|

B t her os®l erosi s, cancer or
multiple sclerosis. 5 00 to to 15 X g
A 2
0o o R
)
wherein R', R?, A, Al and B are as defined in formmla (I); with ammonium carbonate and o/

potassiurn ¢yanide;
s and optionally thereafter forming e pharmaceutically acceptable salt thereof.

8 A pharmaceutical composition comprising a compound of formula (Tyora - R
phamaceutically acceptable salt thereof as claimed in any one of claims 1 to 6in
association with a pharmaceutically acceptable adjuvant, diluent or carrier,

10 .
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, &
diluent or carrier. o '

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

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

11. Use of 2 compound of formula (I) or a pharmacentically acceptable salt thereof as
20  claimed in any one of claims 1 to 6 in the manufacture of a medicament for use in the

treatment of an obstructive airtways disease.

12. Use according to claim 11, wherein the obstructive airways disease is asthma or

" ironio obstructive poimonary disease.

25
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13.  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 rtheumatoid arthritis, osteoarthritis, atherosclerosis, cancer or multiple sclerosis,

-

5
0

10

(]
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