- WO 02/ 47762 SERI NE PROTEASE | NHI BI TCRS Th| s invention reI % to corrpounds
- which-are inhibitors of the serine protease, tryptase, 3p But i cal

- conpositions thereof and to their use in the treatnent of t he human or

~ani nal Wodg4TMRre particularly it relates to conpounds HGWGBE®s52% t he

- treatnment of mast cell nediated di seases such as, asthma and other allergic
_,and i nfl.ammat ory condi tions, to, phar maceuti cal . conposi tions thereof and to

o .their use in the trea ni mal body. Asthma, the

'm)st preval ent of all %E@B{q %ﬁ%ﬁ%ﬁ“ﬂﬁ‘@bﬁéﬁ% ons affects about 50 of

.-the popul ation in |ndustr|allsed countries and thereis evidence that its
~i-nci dence and severity are on the increase. Furthernore, -the 15 -incidence

--of chil dhoodast hfvdri: 151 gl Ak ST CoRbOuSad RSt donsr8f 1an LhPKobgt ween
environnent al pol | utants and the Initi al l%‘f” it was believed that - -

" bronchGokd¥s SHi 0 REESashe HFRRFRg b BRRCERFHRYECEh the | ungs, was
t he " BRjc@ponisaiond. diherslSease. t&%ﬁeﬁfmeeoinasm@nﬁretbme\ieroflthes now

; d th f the | t t of the
 tovel obmERE 6 R pkd et ST Pah BN ot AR GRATEY an astnmat ¢

. generatcemp@umiscﬁcg: mmsurtmst;lmelmeeisrpmiseoﬁ\/rmmume]gbemedretedse of . 25

. vari ougy4igfd gpgrq%&g C g n enes from
i.nfl amiriat o%ry cel H'él%gake&%}ﬁ%?eaé%&e %%Ppaeir)in% P%If/&o?n?#&glﬁ vessel ‘
wal | s, conddddonsf |tempharpecediiaal rﬁ@“@%@lﬂ%%%e"sh%ﬁ@loéoﬂmiaﬁ@ t he 'smoot h

- nusgbe faaundise the @é\»@syéatrfel@ S£Sthé . hivhath ot-eksmd 1 0ppaHe bl ood and
‘the 30 tissues swell further narr.ow ng “ipflammatory

" pirwa :
'gel |'s ' caus@ST Mg FRD TR SFTTRIFRE ‘E%I?% ITFW%gcejtﬂem%@?Wé‘?g exp05| ng .
erve emdidigsions Gf fddumlab@s: SBEref i ohe population in

1ndustr1allsed countries and there is evidence ‘that its -
"1n01dence and severlty are on the increase. Furthermore,_the
15 incdidence of childhood asthma is rising and- there are .
suggestlons of a 1link between,envlronmentel pollutants end the
‘onset of the disease. | ' | : )
| Inltlally, 1t was - belleved that bronchoconstrlctlon, i.e.
. the narrow1ng of the airways in the lungs, was the major _:H E
- 20 feature of ‘asthma. However, 1t is now recognlsed that
- 1nf1ammatlon in the lungs is an. 1ntegral part of the .
| 'n;development of the disease.
The inhalation of an allergen by an asthmatic generates a

strong immune system response which triggers release of .

e

_rZS‘varlous 1nflammatory mediators, 1nclud1ng hlstamlne and
'leukotrlenes from 1nflammatory cells. These 1ncrease the,-
'-permeablllty of the blood vessel walls, attract 1nflammatory
‘cells into the tissues and contract the smooth muscle around

the airways. #As a result, fluid leaks from the blood and the

30 tissues swell, further narrowing the alrways . The '
1nflammatory cells cause’ damage to the eplthellal cells 11n1ng‘
-the airways expos1ng nerve endings which stimuilates secretlon,'
of mucous as well ag augmentlng the inflammation by’ cau31ng _

- the release of neuroklnlns _

35 Thus asthma is a complex disease frequently characterlsed
by progre581ve developments of hyper- respon51veness of the
‘trachea and bronchl as a result of chronic 1nf1ammat10n

reactiofi§ which irritate the epithelium lining the,a;rway and



of—Tucous as wel | as augmenti ng the inflammation by causin t he _rel ease
"neurokinins.: 35 Thus asthma is a conpl ex..di sease frequent| 3 dHes A% i sed
by progre55|ve devel opnents of hyper-responsi veness of the trachea and
br onch 'f’ sk£sul t of chronic inflammtion reactions pbrelBoibisréate the
epi t- heI | um ining the airway and 13 June 2005 WD 02/ 47762 PCT/ GB01/ 05526 :-2
cause pat hol ogi cal thickening of the% underlying tissues. Leukocytes and
nmast cells are present in the epitheliumand snooth nuscle tissue of the

" bronc hj \g@?eé epé@ﬁé%%fg‘icaﬁcth‘ﬁk%ﬂlh@ bfaltlhyé %dgﬂg,llﬁ% ofi ssheei fic inhaled

_antlgen tors ctivated nmast 'S rél ease a_nunber. of
pref or med oﬁe@kﬁﬁu’ﬂlﬁscﬁélﬁa éﬁﬁtnﬁﬁﬂéﬁoﬁé?eoﬂ’rﬁ?@qtnflpal’ﬁﬁﬁt @th"reéslﬁ%se in

~asthnme,ag %&btﬁsnesémeemméesreﬁchesmﬂ whidB@ ahesys sefe i nfl ammati on
are generat ed z¥m_a[t11| C regct i.Qns % acti.v ted t cell s and a}inun‘oer
- of Iar%fé’-%‘fﬁ*é%@ll é?-’*ﬁ gliy Py Bivgdngy odesPaH aLﬁ IRRGH e RtIA9NE Y9 has
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SieceptTHArTRY, rarki oot PhPnaic AR S By SRR R S I -
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0% of 1 ndivi dua

appr oxI nma early asthmati¢ reaction is.fol I ovved.
by a feﬁteeela@eedn@aeﬁ Fedpier apdre pebETo P RHiEETe MRIYNEHEF s wit hin

- a v O S 88 dbi/S qRBbiRl aRebweeF &a2d ard Ik hours after exposure Thi s
1 ate asthmatic. reaction_is cconpanied ed.in in the nunber
of |ananna%Br?aﬁeF%§rFﬁPFﬁt 2N IﬁFﬁﬁ%ﬁ¥5ﬁ5¥P§#§8% %ﬁﬁl brthel i al
~ ti ssuamastngdespsl bn:b@aibﬂtyOatheualts/\Epe: tHeesandaf I]cs:carcencalar acted to the"
Sltel%bng%gfgglgf g%%bo%% t%%%l %%urs in susceptlble individuals

o after exposure to airborne’ allergens The early asthmatlc '

15 reactlon is max1ma1 at. around i5 mlnutes after allergen N
exposure, recovery occurrlng over the ensuing 1 to 2 hours. In
approx1mate1y 30% of 1nd1V1dua1s, the- early asthmatlc reaction
ig followed by a further decllne 1n resplratory function which
normally beglns w1th1n a few hours and is max1mal between &

: lﬁd and 12 hours after exposure ThlS 1ate asthmatlc reaction is:
o accompanled by a marked increasée in the number of. 1nflammatoryf

. cells 1nf11trat1ng.bronchlolar smooth muscle.and eplthellal

-tissues; and sPilling into the airways' These cells are
_ .attracted to the site by release of - mast cell derived

.2S'chemotactlc agents. )

| d The most stralghtforward way of deallng w1th an asthma
‘attack is w1th a bronchodllator drug. which causes airways to
-expand.. The most effective bronchodllators are the B-
adrenergic—agohists'which'mimic the aetious of adrenalin.

30 These are widely usediand“are‘simply administered to the luugsr
‘tby inhalers. However, bronchoconstrictor drugs are primarily
of use'in short term'stptomatiC'reiief and do not prevent ‘
asthma attacks nor deterloratlon of lung functlon.over the
1ong term. ' _
35 Anti-inflammatory drugs suoh as cromoglycate and the
: _cortléoster01ds are also widely" used in asthma therapy.
*Cromoglycate has anti- 1nf1ammatory activity and has been found
to‘be—eggfemely safe. ‘Although‘SuCh-eromolyns'have minimal




.25 chenotactic agents. The nobst straightforward way of deal i ng w th an

asthma attack is with a bronchodil ator drug which causes Wﬁyg) o]

- ‘expand. The nost effective bronchodilators are the adrener gi c agoni ses
“whi ch nmiwPd2MF2acti ons of adrenalin. 30 These are wi del PGREGBOAARSar e

sinply administered to the lungs by inhalers. However, bronchoconstrictor

“. drugs are primarily of use in short Bern1synptonatic relief, and. do. not -

- prevent ‘asthnma attacks nor deterioration of | ung function.over the Iong,
Cterm 3BiMlst iefifieidtameaicomyadraysr ety asrefomsyl yior eirnhdiahe

corti CO% av%'rﬁ?iv%r & iR 3Ry 48] dh URebh N AS TR e AN éﬁgﬂnﬂiﬁfaéﬁehas

anti-in mrat ory activity and has beeh found to be extrenely sa
Al t houglpfsddmideshsibfdsase mini nmal. 13 June 2005 WD 02/ 47762 :
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| _steroids gre yen TR emqé’rit?%"a&é’efﬁéﬂfﬁr%@é‘%x}] e;i/”iﬁ&”ﬂ@ﬁ%éeﬁ%?&%t)?e d by

- their potency an
- adver se msiads dfifadcttdiey Imlsesn@lslrrbimwcté@mﬁveme hslﬂangﬁfagmg

~i'nhal er 110 tlechng) @ aw rtefgmpead@oem@cmanugmgrfgﬂa@ersyst em ¢

non-'s I CI neans are seri-o

exposure followng _ inhalation stjll -results in sonme undesirable effects.

 TenoRd Erehnaloc MARIOAEEd FiRe SETREE T | HEPRECEoaYSECDESL he
- di seasee:éﬂzﬁxﬁ:é ilequcﬁflegﬁtjﬂﬁaxmnSSmn;eeﬁbéoltannal temaative |

_‘ippa ‘undeS1rab1e effects. Hence, there is a reluctance to use -

"sterolds early in the. course of the disease. .
_ _‘ : There therefore Stlll remalns a need for an alternatlve
.plsuasthma therapy which is a safe effectlve 'antl 1nflammatory )
':or 1mmunomodulatory agent whlch can be taken to treat chronlc
7'asthma ' A
_ Tryptase is the major secretory protease of human mast
'cells and 1s proposed to be 1nvolved in neuropeptlde

“Sffléo,process1ng and tlssue 1nflammatlon Tryptase is - one of a

'u_'large,number of ‘serine protease enzymes which play a central
'role in the regulatlon of a w1de variety of phy51ologlcal
'.lprocesses 1nclud1ng coagulatlon, flbr1n01y51s, fertlllzatlon,'

development mallgnancy,,neuromuscular patternlng and

?.éﬁ- 25_inflammation. Although a large number of serine proteases

. have béen’ w1dely 1nvestxgated tryptase stlll -remalins
'_relatlvely unexplored
: Mature human tryptase is a glycosylated heparln— )
'asSOC1ated tetramer of catalytlcally active subunlts o dts
f30lam1no ac;d structure appears to have no close counterpart
- among the other serine proteases which have been
characterlsed Tryptase is stored in mast cell secretory
granules and after mast cell actlvatlon, human.tryptase can be
rmeasured readlly in a varlety'of biological flUldS For
35 example after anaphylaxis, tryptase appears in the blood
stream where it ie readily detectable for several hours.
'Tryptase also appears in samples of nasal and lung lavage
fluid #xom atopic subjects challenged with spec1f1c antigen.



‘act i ve SUHUNI t

i mmunonodul at ory agent which can be taken to treat chroni c’ A'é'i'%%‘%{)s
Tryptase is the major. secretory prot ease of human mast cells and is

pr oposeqyd g2/pBeh Nvol ved in neuropeptide 20 processing anq,djr,@ﬁﬁﬁssm
inflanmati on. Tryptase is one of a |arge nunber of serine protease enzynes
which play a central role in the regylation of a wide variety of .-

15 -asthma therapy which is a safe, effective, antr-rnflarmatory ‘

- physi ol ogi cal processes including coagulation fibrinolysis,

fertil |fﬁ%€§3% g%\éek}%%glel gr?aﬂ@a v%?irect’]}’%@lbﬁr Q?gt teqni ng and 25

I nf | amma e nu £ SerT ne -pr ot eases Wave been widely

i nvest |{gmceei$se5rypeaee as:ttrmdatr:t@mmarrsi d@muﬂ@gaqmexﬁolnm&:td celitair e human

- trypt asg | $.a g}l‘gf%t%%%l %@ eparl (?l associ at ed te;tlrbaL forﬁ; ca%) al ytf cally .

NG-aci r ué[pur € appear S ose
count ergpesat armﬂlget He ahlee@rwhyaexprsotaeasaeceﬁﬁmmm demriety. of

;Pare%chﬁé%ggg? %‘Et ase éjrsr stoipg in na}iaes%gll 1glE\lscretorcﬁer%%ra ul eEfS>Pa|nﬁ .

vari et yo@fh bI@Eegepahdbhﬁn dnd E@He}:&rﬁ@i@lmc}m‘ﬂﬁmmﬁa{&w&t@xl s, tryptase
: appears I n. the bl oo ream,wh It readi|y detectable for several .
hour s. an akLng gSYQ E&r &7 ?Pog:a’rrﬁtéﬁ) arﬂijs r‘f’& l.avage fluid

f r om at DPF Cariibi 6es cohalittanged wirtyptspecidde At igars ﬂﬁotlagbeéoé)ﬁ:ﬁ/\o
02/ 47762 .PCT/ GBOL105526 -4 Tryptase has been inplicated .in vari ety of
bi ol og.%%uprpr%e&ee%epél aéﬂ—eﬂa%rrpaﬂmf&g?%ae&iqwzmome c |

0CCUlD - BRSO e BRLY ysHBSt  edlel-obh fyy@_h%a%aﬂlmg}mat iRRHBYo RO rdifeatn val ue in
~the prophyl axi s and treatment o

a vari et of 5 mast -cell nedi ated

condi t i oHESUpEiRTLEpPPatdgR é@&r&ﬁquﬁihiﬁgtx¥q¥qQﬁFQﬂﬁﬁﬂuﬁﬂﬂ HeEnt E
'ndepen@ﬁﬂﬂeﬁ@éh@ﬂb%”ﬁr&@%ﬁ%gycan activate certain G- proteln coupled ' '

receptors (eg PARZ) and induce neurogenlc 1nflammatlon points -
"to a broader phy51ologlcal role, for example in modulatlng
157pa1n mechanlsms leen tryptase s multlple mechanlsms of
-actlon,_lt has been proposed that tryptase 1nh1bltors may: be
beneflclal in a broad range - -of dlseases ' These include
condltlons such as: asthma (spe01f1cally 1nfluenc1ng the
_ 1nflammatory component the underlylng hyperreact1v1ty, and-'
izo'the chronlc fibrotic damage‘due to“smooth musclerthlckening);

' Chronic‘obstructive pulmonary disease (COPD):and puimonary |
fibrotic.diseases; rhinitis;,psoriasis}'urticaria;'dermatitis;
arthritis; Crohn's disease; coliﬁis, anglogene51s,' _ |
atherosc1erosis; multiple sclerosis; interstitial cystltls,

25 mlgralne headache, neurogenlc 1nflammatlon and paln
| ,mechanlsms, wound healing; c¢irrhosis of the liver; Klmura k:

| dlsease,,pre eclamp31a, bleed;ng problems a55001ated with
'mensfruation and the mehopause; cancer (partlcularly melanoma .
and tumour metasta51s), pancreatltls,'and certaln viral

730_1nfectlons-(Yong, Bxp. Toxic Pathol, 1997, 49, 409; Steinhoff
et al.,,Nat,'Med : 2000, 6, 151; Dowhihg”and Miyan, Immunol.
~Today, 2000,.21, 281, Tetlow and Wooley, Ann. Rheumn. Dls
1995,:54;‘549; Jezlorska, Salamonsen and’ Wooley, Biol.
. Reprod., 1995, 53, 312; Brain, Nat. Med., 2000, 6, 134;
'35'Olhess;ggﬁal;, Headache, 1999, 39, 101}5 The underlying
A principle is that a tryptase inhibitor should have utility



~inplicating tryptase in both atopic and non-atopic infla ﬁﬁyﬁ&@gdltlons
Tryptase can activate proteases such as pro-urokinase agnﬁb
(pro-matrix netal | oprotease 3, 10 pro-stronelysin), thereby indicating. a

pat hol ogjs@a7gl € in tissue inflammation and renodel | i nger/Gwoidasaore, the
recent evidence that tryptase can activate certain G protein coupled - - -

‘receptors (eg PAR2) and induce neur ogenic i nfl ammation points to a broader
physiological role, for exanple in nodulating 15 pain nechani sns. G ven

tryptasgns, E‘JISEEE' ‘Eeﬂ%hg&'v% egi_ a&hpﬂeed' Eofgggk}sﬁalart%pgge%fat&%e

_tryptase I'n rtors ma enefrcral ‘in.a b range of di seases. These-
'|ncludemecbadmsmonsnsa@mlag anephydacspecirbbchi.pbysi fideudnc erggenous

| nf | TR ALY SREROnENt, LG Mader Koy BeEheABLE L 10,2 QBto%ashroni,c_

fibroti ¢ danage ﬂe t Misc Sbstructive
pul monasyddRaeds e TEECBOPkand ﬁhbmmaapyogybbﬁﬁiNﬂﬁdnséd§EE yrhinitis;
B e oih! iBREF 0SS! ibloS/ 328l Wb'9§r/2%9t}”a%dd'U%e%S%zsc%'z'at IS

. angi ogenesi s; oSCl'erosi's pl e Sclerosis; Interstitidl cyst|t|s
25 mgr HaneEIwaQécE@Ptnd@r @@eﬁ:ﬂc CPRPLUARAE ROR éﬁggseit@d REc Patiesdal wound -

“heal i nganﬁaMEe%so@f thae phiste e 1K PUbaes sedt$9psase .PF ST GIEVA33
bl eedlng ens assqclated with:  nenstruation_and the nmenopaus cancer

: (partlCGIgFVPtﬁﬁﬁaHBH&bl§ﬁH ﬂﬁnﬁﬁPV&QFQSPXSPSPO ﬁ&ﬁﬁ@%ﬂﬁ19Q§%%ﬂﬁ tain

viral 3@rbaf et 08schYorigudoX medie@iing1Rat.Nolin #0986,/ 0427 AR c1Sieiyhof f et
al., Nat.. Med., 2000, 6, 151; Downing and M yan, |mmunol. Today, 2000,
21, QQlleWEPpﬁﬁﬁaE§O%§@ﬁ@y1ﬂhﬁbltRﬁe FLPD) s and §9§5V€5¢13E@@ﬂt§b2|orska

galaﬁvn%ﬁeréeé WaokeyecB FHounaRepr 96tib189%he5 roskdly B BodNatity Ve _
000, 6, 134: 35 d_ness.Headache, 1999,-.39, 10 underl r|nC|pIe
o hat EEVPFpBtase T RS Y At CooRFd LRAYe Adam PO e PN p i s g
: : derlvatlves are proposed as’ potentlal tryptase inhibitors. :
'We have now found that certaln aromatlc compounds s
15 carrylng certaln 11poph111c side chalns are. partlcularly )
effectlve as 1nh1b1tors of the serine protease, tryptase
| Certaln of these’ compounds have further been found to have hd
good bloavallablllty ‘ o | ' ,
It 1s envisaged: that the compounds of the 1nvent10n w111_
20 be useful not only in the treatment and prophylax1s of asthma
" but- also of other allerglc and 1nf1ammatory condltlons
. medlated by tryptase such as allerglc rhlnltls, skln o
COndltlons such as eczema, psor1as1s, atoplc dermatltls and
f;_ . urticaria, rheumatoid arthritis, con3unct1v1tls, 1nflammatory'
u 25'bowel dlsease, neurogenlc 1nf1ammat10n, atherosclerosis'and-
.cancer- _ ' O |
' Thus viewed from one aspect the invention: prov1des a -
' tryptase inhibitor compound of formula (1y :
' R

5 ’ .
N \\~ /’J\\\ ,/’
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‘'where mast cells have being induced to degranul ate by V\/nat%/ﬁ[ne %ghani sm

i ncl L{%Bgmaigzaphyl actic reactions due to exogenous éﬁ%‘s&o?@%?%boe. g.

nor phi he-i nduced bronchoconstriction (Bowran and k of
Phar macol ogy, 2nd edt., 1980.) 5 In \96/09297, W95/ 32945, W94/20521 and

U 5,‘&2%(36,23 a variety of peptide based conpounds are suggested as
potential 10 inhibitors of the nmast cell protease tryptase. In W95/03333

a tryptases mbpbetentssaninyj deddbyxq, pahypenétigel obipdnabeetrpmdhe | eech
hirudo pedicinalis. In W96/08275 secretory |eukocyte protease inhibitor
(SLPPYSLRPSIcti ve fragments thereof have been found to inhibit the

proteol ytigg agihviiyned RIASRen 14y WA 42661 certain 4-am nonet hyl benzoic
ester derivatives are proposed as potential tryptase inhibitors. W have

noW f ound ¥fatiscertC@NRariomati ¢ conpounds carrying certain lipophilic side

chains are, particul ar|l effective, as.inhibi.tors of the.serjne. protease,
trypt ase.%@eﬁ%}f%s%rft%ﬁbvs Oc%%ougd_s“lﬂ YHuth &P B, (]ﬂ?@ﬂ&’ Yave good

bi oavai | ali liig YCONR: | (G18;) §nvh Segedh thad s t ieo £ 0RO dS ,0f st A@ai-BYent i on 25
and urticaria, rheumatoid arthritis, conjunctivitis, inflanmmtory be usef ul
not ol P9t redhwdyt (An&CprdbNyFaxis of but also of other allergic

oo 11 LR SR ane o gt e bt e syt Lok
bomelordilréé:m,cyrwélircogenhp,cpmeéerabrlyptaséaﬁnlhhbi EOt,oTB]l]SrSi{th\Bﬂoﬂhs om one
30 and optionally substituted by one or more groups Rs,— or Rs;Xj-; '
each Ria independently is hydrogen, hydroxyl, -
{(1-6C) alkoxy, (1-6C} alkyl, (2-6C)alkenyl, (2-6Clalkynyl, (1-
o6C)alkanoyl, (1-6C) alkylamincalkyl, hydroxy(l-6C)alkyl, carboxy,

15 (1-6C) alkoxyalkyl, (1-6C) alkoxycarbonyl, (1-6C)
alkylaminocarbonyl, amino(1-6C)alkyl, CONH;, CH,CONHg,
aminoacetyl,-(1-6C)alkanoylamino{ hydreoxy (l-6C)alkanoylamino,
amino (1-6C)alkanoylamino, (1-6C)alkylamino{1-6C)alkanoylamino,
di{l1-6C)alkylamino{1-6C)alkanoylamino, (1-6C) '

20 alkoxycarbonylamino, amino, halo, cyano, nitro, thicl, (1-6C)
alkylthio, (1-6C) alkylsulphonyl, (1-6C) alkylsulphenyl,
imidazolyl,-hydrazido, (1-6C)alkylimidazolyl, (I-6C)
alkylsulphonamido, (1-6C) alkylaminosulphonyl, aminosulphonyl,

) (1-6C) haloalkoxy, or (1-6C) haloalkyl; . | i

25 X; is a bond, O, NRyp, CHy, CO, CONRy,, NR;,CO, SOp, NR3,S0; or

SO,NRyp; ‘ | |
R3; is phenyl or pyridyl;

Rip is as defined for Rias

Ip is selected from

30




i nfl anmati on, atherosclerosis and aspect the invention prog%ﬂ_ﬁ_%i\m ound of
fornmula (1) R5 Cy a 13 June 2005 WD 02/47762 PCT/ GB01/ 055 ere
represent¥O&8M#H62 hydroxy, am nonethyl, hydroxynet hyl or hmo@nmﬁszaoa
represents hydrogen or nethyl; 5 X-X is -CONRla-; Rla represents hydrogen,
(1-6C)al kyl or phenyl (1-6C)al kyl; L i 5'7CO\IR1d(CI-|2) min which mis 0 or 1
and Rd is hydrogen, (1-6C)alkyl or phenyl (1-6C)alkyl; Cy is a saturated

or unsaturated, nono Pal y cyclic, hono 10 orR -terocycll' qr oup,
preferably cor fjo 10 ri ng 5 mdlth opt i ong uted by one
or nore groups R31- R3i Xi -; ed dependent iy i gien ;=

hydr oxyl, ( Rex Y+ (1- 6C) al~kyl 6C) al kenyt”, g > nyl, (1-

6C) al kanoyl , (1 gC) al kyl amnoal kyl , S hydr oxy( 1> 6C) al kylY car boxy, 15
(1-6C) alk al kyl, (1-6C) al koxycar bonyl, (1-6C) al kyl am nocarbonyl,
am no( 1- 6C) al Ry i n@

hydroxy( 1- 60 al

di (1 6C) al kyt'ami né6('1- 6C) al kanoy! f&zal koxycdr borfy
amino, halo, cyano, nitro, thiol, (1-6C aI kyI thio, (1-6C) alkyl sul phonyl,
(1-6C) al kyl sul phenyl, i m dazol yI ' yfég zi do ngl 6C) al kyl'i m dazol yl,
(1-6C) al kyl sul phonam do, (1-60QC) al kyl ami nosufphonyl, am nosul phonyl
(1-6C) hal oal koxy, or (1-6C) hal oal kyl J a bond 0, NRlp, CH2, CO

CONR1p, NR1pCO, SQO2,7 NR1pS02 or
and
in which ' , -
5 in which Rz is an amino acid residue, N-(1- '

6C)alkylaminocarbonyl,N,N-di {1-6C)alkylaminocarbonyl, N-(1-
6C)alkylaminoalkanoyl, N-{1-6C)alkanoylamino (1-6C)alkanonyl,
Cnhydroxyamino(l—GC)alkanoyl, hydroxy (2-6C)alkancylamino(l-
6C)alkanoyl, di(1-6C)alkylaminosulfonyl, hydrogen, hydroxyl,

10 (1-6C)alkoxy, (1-6C)alkanoyloxy, {1-6C)alkyl, (2-6C)alkenyl (2-
6C)alkynyl,(3-6C)alkenyloxycarbonyl,(1~6C)alkanoyl, amino (1-
6C)alkyl, amido (CONH;), amino(1-6C)alkanoyl, aminocarbonyl (1-
5C)alkanoyl, hydroxy(1l-6C)alkyl, carboxy, hydroxy(1-
GC)alkaﬁoyl,(1~6C)alkoxy(1—60)alkanoyl, (1~6C)alkoxy(1;

15 6C)alkyl, (1-6C)alkoxycarbonyl (1-5C)alkyl, (1-6C)alkoxy-
carbonyl, (1-6C)alkanoylamino, amino, halo, cyano,
nitro, thiol, (1-6C) alkylthio, (1-6C)alkylsulfonyl, (1-
6C)alkylsulphenyl or hydrazido;

' Riy represents R; or a group of formula

20 o Rx—Ga2—X,—
in which Gz is absent or represents (1-3C)alkanediyl, X, is‘
absent or represents 0, S, SO, S0, NR,, CO, 0CO, COO0O, CONRy,
NRiLCO, SO.NR; or NRﬂﬂb; Ry represents a carbocyclic or
heterocyclic group, optionally substituted by R3;; and Ry

25 represents hydrogen or (1-6C)alkyl.

I R3; is ox0o or is as defined for-ﬁw, X.,a is CH; and X, is O,

S or NR; in which Ry has a value independently selected from a

value for Ray;




- S2NR1p; Rai is phenyl or - pyridyl; - Rlp Is as defined for17§311_c§i iq%5

b 25

sel ected from 30 13 June 2005 WO 02/ 47762 PCT/ GB01/ 05526
3z and R3y~, R3z in which 5 in which R3 is an amino acid residue, N-(l-
6C) al kyagdngesd bonyl , N, N-di (1 - 6C) al kyl ami nocar bonyl, N-$¢FGBO1/05526

| 6C) al kyl am noal kanoyl, N-(1-6C)al kanoyl am no(1-6C) al kanonyl o s
.'Chydr oxyam no(1-6C) aI kanoyl hydr oxyg-2- 6C) al kanoyl am no(l - 6C) al kanoyl ,
“di (1-6Q) al kyl am nosul fonyl, hydrogen hydroxyl, 10 :

L (1-60Q)al koxyoflaG bkamegh@aylyltem)eahbyé (salﬁ(lhekeﬁﬁl £29. a

-6C) al ky.n | oxycar ) al kang | Kyl
“am do (EEN %}PRB F%%C? Iﬁgﬁg%&éaﬁgg 8%8@%# Wg@ %?Qnoy?ﬁ %}é

~ hydr oxydrd - @f@ahkyl amiaebeugh hApdebkylbmine or meglumine.

~6C) al kanoyl , L= 9199%2@56 % ?@?gk? é&) %’é gﬁéhhgw( beeh®s8ihd 4 o

(1-6Q) al koxy carbon

-car b@@axme@armn@ﬁaﬁtwe ami n@hlharc@mc?énérmic@ﬁ@ apgi &0, ﬁhoe\t:)a
-alkylt @&pﬁ:@s%%&%éﬁ%@ﬂ%&of&% £6Ghakkyl e%eheeﬁlerorse&méam do; Ray

_represents R3 or a group of

r mul a
- proteases.

- Accordlng to anothexr asPect the present 1nvent10n
o ‘prov1des a c0mpound of formula (I) as deflned herelnabove, or
'fiDla phy51olog1ca11y acceptable salt thereof, in whlch
| : - eéach R3‘.i 1ndependently 15 hydrogen, hydroxyl

(1- 6C) alkoxy, (1- 6C) alkyl, (2- GC)alkenyl (2 6C)a1kyny1 (-

_”l 6C)a1kanoyl {1~ 6C) alkylamlnoalkyl hydroxy(l 6C)a1kyl )
| ;‘Carboxy, (l 6C) alkoxyalkyl (1 6C) alkoxycarbonyl (1= 59):.
IS:alkylamlnocarbonyl am1no(1 6C)alkyl CONHz, CHZCONHZ, |

N amlnoacetyl (1 6C)alkanoylam1no, (1 6C) alkoxycarbonylamlno,

.h'amino} halo, cyano, nltro, thlol 1-6C) alkylthlo, (1 GC)

allesulphonyl (1 6C) alkylsulphenyl,;1m1dazolyl hydr321do,

_ (1- GC)alkyllmldazolyl (1- 6C) alkylsulphonamldo, (1-6C) ,
':2b'alkylam1nosulphonyl, amlnosulphonyl (1~ 6C} haloalkoxy, ery(l—'
 ':_6C) haloalkyl , - _ ' L B

. X, is a bond 0, NH or CHz, and"’ R31 is phenyl optlonally
substltuted by Rh, ' : :
' Lp is Selected from

R, is an amino acid residue, N~(1#6C)alkylaminocarbonyl,

, N,N—diCffgcjalleaminoCarbonyl, N- (1-6C)alkylaminoalkanoyl, N-

S Ra

-




“osurpri sihgP§! HEEFY ouhd - ? ‘

ot r%/g'é?zgz faflg Y & Dkpholy, a(eaetr) mkenyaieﬂgndebblmm ) (Hycﬁ@@ddqaﬂmdr, ,o>t;yl ' Lp is
se ci - B '

Rona (s Bk AR A bR Koy Sridb i B AL e ‘&CZ% notcetyl |

. (1-60) aadnanogaaahonyl((LiE@tplaanongeahwdprpmarnﬁln&C)aaMﬁyﬂo FHIRS XYy ano,

nitro, fxgﬁ%x %16&)th&§éhb§'%y r(ﬁlsé%lk%kéé’ll&ldd%mw (3l- 60

20 Rk-&-Xa- in which & is ebsent or represents (1-30C) al k
absent or represents 0, S, SO SO2 NRL, CO OCO COO CO\IREQ(‘?%%X SOZNRL

or NRLSO2; Rk represents a carbocyclic or heterocyclic group, optionally |

substltwda {@yMRS and RL 25 represents hydrogen or (1-6¢g¢aldgohosszez is. oxo-'

or.is as defined forR3y, Xza is CH2 and X~ is O, S or NR in wihich R has
a val ue independently selected froma,- value for Ray; WO 02/47762 -8

I'__PCT/ _GBOl/ 05526 or-a physiologically tolerable salt thereof; e.g. a 10 a -
-~ physi ol epl §@ | 4%1c86660LaRhS (8akE) bIRERGRy1 ncwfaya&nxy@&ayﬂootqs a_conpound of

~formula er et nabove, ~or sur r|5|n S tivi yfqr tryptase
“over ot #ferakleaneel . phydeaxyd2 - ﬂ@télhﬁﬁ@ﬁ-é‘“&ﬁ@tﬂe ‘-ﬁ?ﬁ%@tﬂ YiE‘h em:)

gpvggt 1:@@ Qﬁ;@ﬂsmﬁsgﬁptbﬁh?lorh§aka§ah¢| sgkitroadfylg. sal t vvnth ammm um OL an 'i-
gani c am ne such as e ne of neg I | have- ..
a§O¥ PEYeul g]rI% ) %«g& %fq)rﬁc‘uhﬁ? glrs of

al kyl su ,, 1 mdazoly azi C) | kyl

" (2-6C) aPReAy oxrgasbyﬁnfwﬁyﬁc)aélsyéhke{l(%oﬁc 6(1% Y vl kyl
?ydg%(yééy é@k@h&ylamﬁar bex¥no( 1neCH, a|cK'@X1)tﬁ,| KMJtI(d, Gﬂf)l@l kowm)bonyl

1kylthlo, (1= GC)alkylsulfonyl (1~ 6C)a1kylsulphenyl or

,{i_h hydra21do, and - - : o _ - | -

‘ V'Réy

represents R3 or & group of formula
S o _‘RGX
;‘"iS;ln which Gr represents a bond or (1- 3C)a1kaned1y1 X
'frepresents a. bond, - Co, OCO COO or NHCO, and Ry | represents a
_'Fcarbocycllc or heterocycllc group, optlonally substltuted by
J;Ry.‘ | |
o It w111 be apprec1ated that when,X and G each represents
'?20 a bond then —G =X 'represents a. bond Thus the terms absent -
| and a bond are used 1nterchangeab1y in this spec1f1catlon
In the compounds of the 1nventlonq R, preferably

' represents amino or hydrogen, more preferably hydrogen

¢ preferably represents hydrogen.

25 5 In the compounds of the 1nventlon, the alpha atom (%)
E preferably has the conformatlon that would result from
' constructlon from a D-a-aminoacid NH, CH(Cy) ~-COOH where the NH,
| 'represents part of X- X. It will be appreclated that in this
'~pspe01f1catlon, the des1gnatlon D refers to the R
. 30 configuration.

' . In the compounds of the 1nvent10n unless otherwise ,
1nd1cated ~aryl groups preferably contain 5 to 10 rlng atoms
optlonally 1nclud1ng 1, -2 or 3 heterocatoms selected from 0, N
and S; alkyl, alkenyl or alkynyl groups,or alkylene moieties

‘35'preﬁerably contain up to 6 carbons, e;g. Cyg Or G cyclic .
groups preferably have ring sizes of 3 to 8 atoms; and fused

multicyclic groups prefexably contain 8 to 16 ring atoms.




15 al kyl am nocar bonyl, am no. (1-6C)al kyI CONH2, CI-|ZCC]\IH21’13 June 2005
(1-6C) al kyl | m dazol yl, (1-6C) al kyl sul phonam do, (1

al ky'BAPHEEH phony!l , ani nosul phonyl, (1-8C) hal oal Kk iﬁB%’Pﬁ@@) hal oal kyl ;
X; is a bond 0, substltut ed by R3a; 1 02/ 47762 PCT/ GB01/ 05526

Ge) al kanoyl, hydrox (2 6C) aI kanoyl am ho( 1- 6C) al kanoyl, di(1 -9

(1-60) al kzﬁi@y’r% - C hydroxyamn no(1 6C)

ai koxycar t;pw&ac@@mpbmc.cé&gaahw%eakbgnzg _Eand0 60 al kanoyl ani no,

am no, hal o, cyano, hi o (1-6C) am nocar bonyl (1-5C) al kanoyl ,

hydr oxy ( 1-%@)@11@1 0 fc delsdyyu L alyy dredxagE] £ rCRad lkeareoy |
(168%{ (1-60C) al kyl, (1 am no(1-6C)al kyl, amdo(CO\IHZ) am no (1-G&0
al kan (%%1 '6C) al koxy, (1-6C)al kanoyl oxy, (1-6C) alkyl, (2-6C)alkenyl 5

(2-56&)0&1 kMﬂ*ﬁC a(lScy@C) aleke@ryl @)gy@&m@qr;ylamd( 1- &C) al kanoyl, 6C)
al kyl am nosul fony hydr ogen, hydr oxy al kyl thio, (1- 6C) al kyl sul fonyl ,
(1- 6ERH Bl rﬁﬂ aékylhy@le@ﬂydoOraﬁ’@eRa’}ertéﬁllesents R3 or a group of

formul a r%ﬂre§§ Lbé%ﬂ] (%% COO or NHCO, and Rk represents a
carbocyclic or het erocyclic gro optionally substituted by R3 Rk-Q&-Xa

15 i n whi dxa@® leeprods gatrs igulemd verl uek- ICrallkamed CPNH, XEONI(THW | 4nde,

app that when_Xa_ a ach r nts 20 a bond, then &-Xa
reprgcs(aen $25 T8AA. P%ﬁﬁiri“ﬂgytég 855@@? § ‘a. bond are used

i nger changeall y.p @otnlp;lras&@eal thedbicga 125 Rl Ngt Higo £ OPROLINASy Obe | heor
invention, the alpha atom (*) preferably has the conf or ITB.tI on that woul d

r esUPEAIG®, CoRSIraaONGH ifr 6 ArDIATARY nBRBPdOKRHROCMCRYL1C0H wher e t he
NH2 h&%&%%%%%%% gQ%ﬁb ggn§a¥nlhb Wblkob§5?pﬁ %%'BEQQeEQ%Ey'BpPQBSlo -

' carbon atoms. The carbocyclic group may thus be, for example, a
cycloalkyl, polycycloalkyl, phenyl or naphthyl group, or a

15 cycloalkyl group fused with a phenyl group.

‘Examples of particular values for a cycloalkyl group are (3-
6C) cycloalkyl groups, such as cyclopentyl and cyclohexyl. A
cycloalkyl group is preferably unsubstituted or substituted by
one group Ri, p:eferably an aminc or alkyl group. -

20 Examples of particular values for a polycycloalkyl group are
{6-10C) polycycloalkyl groups, such as bicycloalkyl, for example
decaliny} of norbornyl. A polycycloalkyl group is preferably
unsubstituted or substituted by one, two or three R; groups, for
example alkyl such as méthyl. An example of a polycycloalkyl

25 group substituted by alkyl is isopinocampheyl.

. A phenyl group is preferably unsubstiﬁuted or substituted,by
one or two R3 groups. ' ’ '

A naphthyl group is preferably unsubstituted or substituted
by one R; group.

30 Examples of a cycloalkyl or cycloalkenyl group fused with a
.phenyl group are indanyl and tetrahydronaphthyl. This group




specification, the de5|gnat|on Drefers to the R 30 conf|g§{ ti In the
conpounds of the invention, unless otherw se indicated,, 31 gﬂ@é _
preferably contain 5 to 10 ring atons optionally including 1, 2 or
het er oamomez/sebected fromO0, N and S; al kyl, al kenyl orPeTkymwmmgsoups..or
al kyl ene noi et es 35 preferably contain up to 6 carbons, e.g. C _6 or C1;3;
cyclic groups preferably have ring-qiizes.of 3 to 8 atons; and fused ‘
“multicyclic groups preferably contain 8 to 16 ring atons. In the conpounds '
of the imvepnefenzbRy pnsﬁbsabmmteﬁEpuessbsglantad by loxdr agemneoKe

. _prefera r I e 2005
gCT/GBO?%éSEggﬁgggﬂ;Rla |§&% e?gb¥réﬁ€ éﬁggélgygég?ﬁg ?%%I%y%referred
i nker Sxxingdanchnel, 1EQ§@pﬂe§:@h4p§ﬁ¢K€hV ¢0@§Phé§fﬁowlRﬁ@daﬂe0X0-_

. hydrogen, 253f@Ltégrgg}aggyhapyﬁﬂrg_yqr ethyl; and for phenyl(1-6C)al kyl:
benzyl or p %§¥ et hy R.d.i's preférably hydrogen agﬁles of rtlcular
~“val ued for B %E»ﬁPmEfNF€ﬁ3F-éﬁﬁer@ENHéﬂf RnﬁQEOBPef 4l P2 :

. CON( CHSEoi:OcX@pléep aomamaesm@tcw hzm;aebtretﬁils grrmnm otthmdqac for

~exanple,_ a non-a ong& ¢ gr.aromatic, nmono or: %h ﬁ@- roc rbon group
”contalngrauﬁp PB-oE g 8 SrQF §E1y 33?8‘161 b C&i@ 53FbocycI|C'
group nap thesrbeg $ﬁstemanpm@,xm teyelloalpk ybo, 250Iw@md(mﬂdﬁﬂraha@emﬁ or

napht hyl,g4§ gup; nQ" demcyelag) kyl group fused with a phenyl group.
Exaggies of part cu ar _values for a_cycloal kyl group are (3- 6C). cycloalkyl

groud®, suchBxamedes opéneyhessaosysldivegyrupAvhepc isallieyla giosup i s
preferanMmHﬂ§éb§éhé@§§Q1@rg&%ﬂ@ibk@t%Qachloalkyl groups, such as
(ﬁ o pyrrolldlnyl and plperldlnyl, azacycloalkenyl groups, such as" -
' pyrrollnyl dlazacycloalkyl groups such ‘as plpera21nyl
‘ .oxacycloalkyl groups, such as tetrahydropyranyl '
15 oxaazacycloalkyl groups, such as morphollno, and _
thlacycloalkyl groups, such. as tetrahydrothlopyranyl A non-'
',‘aromatlc monocycllc group preferably oontalns 5, 6 or 7 rlng
atoms and is preferably unsubstltuted or substltuted by one
ogroup R,. : l
"20.  .Examples of a heterocycllc group when it is a non—f
?aromatlc polycyclic group are bloycllc groups, such as-
azacycloalkyl fused with phenyl, for example dlhydr01ndoly1
dlhydr01301ndoly1 tetrahydroqulnollnyl and 7
e _tetrahydr01soqu1no11nyl azacycloalkyl fused with cycloalkyl-
'{,f_zs_such'as decahydroisoquinollnyl and thienyl fused with
o cycloalkyl such as tetrahydrobenzo[b}thlenyl or 4H-
"cy010penta(b)thlenyl Other examples of thienyl fused w1th
cycloalkyl are 4H- cyclohepta(b)thlenyl and tetrahydro -4, 7—,L
methanobenzo(b)thlophenyl Further examples of bicyclic
o30'groups are thlenyl fused with a heteracycloalkyl group, such
as 4,5- dlhydro S5H-thieno[2; 3- o]pyranyl 4,5-dihydro-5H-
_thleno[z 3 c]thlopyranyl and tetrahydrothleno[z 3- b]pyrldyl
Examples of a heterocycllc group when it is an aromatlc
| monocyclic group are furyl, pyrrolyl thlenyl 1m1dazoly1
'35 thiazolyl, pyrldyl pyrlda21ny1 pyrimidinyl, pyrazinyl and
triaginyl, preferably unsubstltuted or substltuted by one or
- two. R, groups.

Examples of a heterocyelic group when it is -an aromatic .




thlacyc

"one group R3, preferably an amno or al kyl group. 20Exanpt§$ %§%9§§;tlgﬂLﬁr.

values for a polycycloal kyl group are (6-10C) polycycl oal
as bicycl oal kyl, for exanple decalinyl or norbornyl. A polycycloal kyl -

- group |swpma&amably unsubstituted or substituted by onepcrwBoooszhree R3

groups, for exanple alkyl such as nethyl. An exanple of a polycycloal kyt

25 group substituted by al kyl is isepzaocanpheyl. A phenyl group is

preferably unsubstituted or substituted by one or two R3 groups. A

‘napht hypogyoyplis @mﬁm adey Hinyeise gube@;sor'sxmkbffats bbb idrylgne R3-group.

- 30 Exa cy [ GYC ed with a phenyl
- group ggggﬁﬁggﬁgﬂ' é t%tréﬂgﬁ?ﬁﬁagﬁghoﬁ%£ﬁ% Pﬁﬁ%ﬁ%%'jﬁﬁg 2005 WO
02/477626nZchsa@K€ﬂérably unsubstituted orsubstltuted byoxo or one or two

R3 groups. ExaARlASLl0rn " ; 0 e_l oxoi ndan- 5- y
- 1-o0x0-1,2,3,4-te ahyé?o aphtcug-gskg%gk%gﬂg&‘%f affct

1, 2,35 4fp8t P&h%lrlél%a’fm%l@%n ue :5 Npper tiyd- ad gmdmioyds, @eﬁ'étfm’y‘doycl i'c Rk,

group, - thirscl®Hole, dYar@AMe AukR@RcRgMatic or aromatic, nmono or

~. pol ycyclic _group i.ning one or. two_Oxygen, nitrogen or sulfur atoms in
~ the r|n§°§y§féﬁf65§ ﬂky %y

. 'system ahebBbnylQ. Exanples of -a heterocyclic group when it is a non

- aromat i cycl, Q re azac Ioalk such as pyrrolidinyl

- and plngFgﬁnﬁ P azaé§@|§§ﬂa EMHOGE 8§y15u5h%ﬁgﬂpayﬁ$ollnyl

 _d|aZH@yetbglkmhngcaaﬁswwéuch as plpera2|nyl oxacycloalkyl gr oups, such'as
tetrahy?ggp r?ﬂykc)%ﬁkﬁﬁ% %&ﬁk3%|§ gr%#%%gfggé S, nor phol i no; and

legraccagbogyis, e 3pcammertdnt - wemi@a ng

oal kyl' group suc as tet pyran ' A non-
for N-(1- 6C)alkanoy1am1no(1 6C)alkanonyl 2- N— : -

acetylamlnoacetyl 2~ N-acetylamlnopropanoyl or 2-N- (2-

_ methylpropanoyl)amlnoacetyl ) _
15 for. C- hydroxyam1no(1 GC)alkanoyl 2;émino~3~hydro$ypfopanoyl a
‘or 2-amino-3- hydroxybutanoyl ' S o
for hydroxy(2 GC)alkanoylamlno(l GC)alkanoyl 12?7
_hydroxyacetylamlnoacetyl ‘
 for di(1i- GC)alkylamlnosulfonyl dlmethylamlnosulfonyl
' 20“hydrogen,
: hydroxyl :
:for (1-6C)alkde;.methoxy;'
for- (1- Gé)alkan0yloxy acetoxy;
. for (1 6C) alkyl: methyl ethyl; prbpy1, 2-propyl or 2,2-
25 dlmethylethyl o o o
for (2- 6C)alkenyl alklyl;
~ for (2- 6C)alkynyl propynyl; :
- for (3 GC)alkenyloxycarbonyl allyloxycarbonyl
o for (1- GC)alkanoyl. acetyl, proplonyl or 1sobutyry1
30 for amino (1-6C)alkyl: -amlnomethyl
| amido (COMEQ), .
for amino (1 - 6C)alkanoy1 aminoacetyl (COCHIHI), amlnoproplonyl
(COCH,CH, NH ) or 2-aminopropionyl (COCH(CH JNH,) ;
_for amlnocarbonyl(l 5C)alkanoyl.‘amlnocarbonylacetyl
35 for hydroxy(l 6C)alky1 hydroxymethyl oxr- 1- hydroxyethyl
| 1carboxy, : ) : ,
“for hydroxy (1- Gc)alkanoyl 2- hydroxyacetyl or 2-
hydroxyprepanoyl ;




‘aromati ¢ nonocyclic, group preferably contains 5 6 or 7 r and is
preferably unsubstituted or substituted by one group R :ggﬂﬁﬁgﬁgses of a

het erocyclic group when it is a non aromatic polycyclic group are bicyclic
groups, wooliams2 azacycloal kyl fused with phenyl, for exaﬂmV@BOImSazs :
di -hydr oi ndol yl , di hydroi soi ndol yl , tetrahydrqu|noI|nyI and :

t et r ahydr oi soqui nol i nyl ; azacycloalka.Iused with cycloal kyl, 25 such -as
-.decahydr oi soqui nol i nyl ; and thienyl fused with cycloal kyl, such as
tetrahyqiﬁbqn;@kbhumbmywu-GC)éﬂkanayknxﬂﬁfﬂd»alkmxmecetyhersuahnpbes of

t hi_enyl fgﬁﬁp mnt@_ cycl oal kyl are 4H-cycl ohepta(b)thienyl and

tetrahy hanobenzo(b)thlophenyl Furt her exanpl es of blcycllc
30 grouﬂxnar@:%hleﬂ&bdoﬁedGMaﬂkydAh@ﬁéﬂavﬁdwﬁdmkyi group, such as.
45 d'h )85 19 WYl sc)h f‘ O carbonylmethy '
_rthleno[ hlopyra etrahy rot eno 2,3-b]pyrid Exanples of a’
heter 5cyf(ﬂ11 c W@mﬂrqa{m@y&ﬁ BURAARCATRIECY cPT ceVg%WCQPEOPMAyI
.. pyrrol ylggqt hizemtyaiikdr@daaciine : &%ﬁn@m% ,oiSYéd:élﬂjrlaﬂﬂilﬁanZ' nyl,
-pyri mdinyl,, pyra2|nyl and trrazinyl, preferably unsubstituted or

-[substltﬁWEd“by one or - two R3 groups. Bxawpl es .of a heterocyclic group when
it is aEdH(HHﬂdtchMBﬁﬁy47762 12- pol ycyclic group are bicyclic groups

such. as -benzofuryl,  quinolinyl, isoquinolinyl; “benzot hi enyl , indolyl and-
benzotM%%ﬁﬂgW . Exanples of partlcular values for R3 are: S-for an amino -

_j‘acidlﬁesimhnp' N-acetyl al ani noyl, serinoyl, t hr eoni noyl , "aspartoyl or

- gl ut anoyky: N-(1- 6C3a|ky|an1nocarbonyl< N-(l 3- dlnethyl)butylanlno

JTor N, N-di(1- 6C3a|ky|an1nocarbony| N- et hyl - -
or {1- 6C)a1kylth10 methylthio; : T

for (1 GC)alkylsulfonyl methylsulphonyl or ethylsulfonyl
_ for (1- 6C)alkylsu1pheny1((1 6C)alkylSO -} = rmethylsulphenyl, and
15-hydra21do S ' _ : :

"“ Further examples of partlcular values for: R. are:-

-r_garbonyl

for N—(l GC)alkylamlnocarbonyl N methylamlnocarbonyl or N-
1sobutylam1nocarbonyl, and . B : R
- for N N-di (1- 6C)a1ky1am1nocarb0nyl N N dlmethylamlnocarbonyl
20 or. N, N- dlethylamlnocarbonyl ' :
. For example, the 11p0phlllc group Lp 1s selected from ,

Ry
o-¥'-—_co




10 et hyl am nocar bonyl ;- for N-(1-6C)al kyl am noal kanoyl : N rre{@xl acgoto%l for
N- (1- 6C) al kanoyl ami no( 1- 6C) al kanonyl: 2-N acetyl am noacety S
2- N- acet yl am nopr opanoyl or 2-N-(2- nethyi propanoyl)am noacetyl 15 .
for G- hyfy@yyasno( 1- 6C) al kanoyl : 2 -am no -3 -hydroxypr Opﬁ(;“‘ﬁ%heﬂf 526
2- am no- 3- hydr oxybut.anoyl ; for hydroxy(2-6C)al kanoyl anm no C)al'kanoyl : - 2-
-hydroxyacetyl am noacetyl ; for di(1-.¢) al kyl am nosul fonyl: :
- di met hyl ami nosul f onyl ; 20 hydrogen; “hydroxyl:; for (1-6C)al koxy rret hoxy
for (1-6C)al kanoyl oxy: acetoxy; for (1-6C) al kyI met hyl , et hyI -pr opyl
©2-propyl or 2, 2 25 di methyl ethyl; for (2-60C) al kenyl: _aIIyI for :
- (2-60) al kynyl : ropynyl for (3- 6C) al kenyl/oxyoar bonyl al | yI oxycar bonyl ;
for (1-GC)al kanoy\ acetyl pr.opi onyl or 30-for am no (1- GC)
3 .

~al kyl: aniingmet hy _ rd,o,,(. 5 for / 2
amri oacetyl 2NH2) anm opr opi onyI ' am nopr-opi onyI T
(COCH: (CH3)NH2) ; for a

~for hydroxy(1-6C)al kyk™ Rk yorst hyl or | - hydroxyet’hy o y' for
‘hydroxy( 1- 6C) al kanoyl : 2- hydr oxyacetyl or 2- hydroxyl rropanoyl , 13 June-
. 2005 WO 02/ 47762 -13 PCT/ GBOl/ 05526 L

""1'5'

clr bonyl (1- 50 al kanoy! : nocarponyl acetyl ; 35 - -



~for (1-6C)al koxy(1-6C)al kanoyl : (1Q6C)alkoxyacetyl, such a§3Jgﬁgﬂﬁ%yacetyl;

Ilpophllc group L
- PCT/ GB01/ 05526 13 June 2005 10 dlnsthylthlazol 2-yl,

"_mhen it represents,a WO 02/47762 PCTN“"i

for (1-6C)al koxy(1-6C)al kyl: methoxynethyl; for
(1-6C) al koxycar bonyl (1-5C) al kyl : net hoxycarbonyl nethyl; 5 for
. (1- 6ChabkoxyHear bonyl : et hoxycar bonyl oret hoxycar bonyl ;pd6Bo1/05526 -

“(1-6C) al kanoyl'am no: fornylam no or acetylamino; amno; for halo:.chloro; "

cyan; 10. nitro; thiol; for (1-6C)alkylthio: methylthio; for
(1-60) al kyl sul fonyl nethylsulphonyl or et hyl sul fonyl; for

- (1-60) al kyl sul phenyl ((1.60) al kyl SO ) : nethylsulphenyl4aand 15 hydra2|do

Further exanples of - partlcular val'ues.tor- x3 are: . ,
for: N-(1-60C) al Kydyani © N-Rp L vl or Ni a
|sobuty|an1nocarbon;| 14, N-di |-am noca

pllsSseIe ted Ry

4- met hyl - 5- et hoxycarbonyl t-hi azol - 2-yl,  thi azolyl group afe : .
4-net hyl - 5-acetyl thi azol--2-yl,.4,5 Exanple Qf , partlcular values for Lp

oo

whereln Ra, R and R are as herelnbefore deflned

3z

Examples of partlcular values for Lp ‘when it represents a -
~ ‘thiazolyl group are: 4 methyl 5- acetylthlazol -2-y1, 4,5- '
10 dlmethylthlazol ~2-y1, 4 -methyl-5- ethoxycarbonylthlazol -2 yl
. 3- cyano ~4- methyl 5 ethoxycarbonylthlazol -2- -yl, 4- methoxy—
carbonylmethyl 5- methylthlazol -2-yl and 5- phenylthlazol -2= yl
Another partlcular group of compounds of formula I.is
that in which L represents CONR1c1 (such as - CONH or CONCH) and

/N'k 0

'In this group of compounds, the heterocycllc group lS‘

_15‘Lp represents

X

or

preferably sUbstltuted.by'one or two R, groups. ‘Bach R~3 group
is preferably selected from hydrogen, halogen such as
20 chlorine, (1- GC)alkyl such as methyl, and (1- GC)alkoxy;fSuCh
~ as methoxy. | S ' o
_ Accordlngly, examples of’ partlcular values for Lp are
benzothiazol-2 yl 4- chlorobenzothlazol -2-yl, 4- methylbenzo—
‘thiaéol z'yl G:methylbenzothlazol 2=~ yl 4-methoxybenzo-
25 thiazol- 2 -yl and 5,6~ dlmethylbenzothlazol 2-yl. Further
examples are 4- methoxy 7- methylbenzothlazol 2 -yl, 6-




~wherein R' Ray and R3z are . as hereinbefore defined. 15 13June'2005
3- cyano- 4- net hyl - 5- et hoxycar bonyl t hi azol - 2-yl, 4-met hoxy .
car bonyl net hyl - 5-net hyl t hi azol -2-y1 and 5- phenylth| azol -2-yl1:. Anot her.
7 particul¥4P 9 §y6 of conpounds of formula |l is that in W(CHGBOI!Qﬁsntesents
CONRI d (such as CONH or CONCH3) and Lp represents In this group of
_ 'corrpounds the heterocyclic group i si6referably substituted by one or two
- R3.groups. Each R _group 1is preferably sel ected from hydrogen, hal ogen
such astBreREBANSLAZRIGE Ay 1/ TsGdmeihomybymzotintrzal 60)) koxy, such

as net hoxy, sAocealﬁwiyﬁrm&bltﬁ&anolp@HypU| @fmé’@h};ﬁ% forg Lp. are: :
benzot hj a | benzo-" t hi azol - 2-y| :

be |
6-met hytd éﬁ?%ﬂ#ﬁ’?&n I?:ﬁ%ra% tI'*f ;(3 OH?&%SIT%%Z% [2-yl and
5 6- di nleehnyabgdr@ﬁiamddhﬁzxdl 2Fy|1t,h6r—etﬂx}a'rm4 5, @re-

;"-‘,.4 m;%]z&%%% g%??é%%%%’%g@ |rret oxy %ng}(’)—t%ﬁ%% ’ffe %005 L-p represents or. '

6, 7- tetifs%ﬁj@h}g}@@ﬁ%:@pmc@;jmazgl ¢gFyl. Further examples are 4 methoxy 7=

,.:?5 met hythe I r.ehenzoth _
et hyl )gh%z%?%lgggmb%hl%@& -Qn?ltj!r ogeﬁgggﬁ;hgeﬂ% ti%af%fyi] yi, 4,7-

“t et r ahydHBBERBYRERZSIE S A0 -Rav i et éx&rpwsewewmmrmaa@l 2-
onit r0be_ﬁ2,0t$l+ﬁéﬁhy2'-)&| .54,67 7dltﬁerhﬁ?§rﬂ%w{£&tﬁzﬁz@l%’iﬂyl 6-methyl-
_-,.-f'ef’ra i ,ﬁ%{)&eg%gﬁ% ?%%%Qtﬁﬁélzﬁ}l 24—y15, 657et5h3§1 Y5 5,67~
. tet rahymiabehzdrbbembthlwzpwseymylan& 5—63&1}514£I5,861y11r obenzot hi azol - 2-y| .
.‘.-and 7- %@raﬂyérgbénzothlazol -2-y1. Yet further examples are 5+ L
hydroxymethyl-4,5,6,7- tetrahydrobenzothlazol 2-y1, 6= '_ |
7 hydroxymethyl -4,5,6, 7- tetrahydrobenzothlazol 2~ -yl and 7-0X0~-
15 4,5,6,7- tetrahydrobenzothlazol 2 ~yl. '
' Another partlcular group of compounds of formula T is -
i that :in which L represents CONR1C1 (such as CONH or CONCHS) and
' Lp represents '

or
g 20 in which Ry, répresents R, br a -group of formula

o : 7 Rk G X -

T in wh:Lch G, represents a bond or (1-3Q) alkanedlyl X

represents a bond, CO, 0CO, COO or NHCO .and R, represents a

L carbocycllc or heterocycllc group, optlonally substltuted by
25 Ry.

'Exampl'es of particuiar values for Rk. are. the examples

V-Vglven above for a carbocycllc or heterocyclic group formlng
- part of Lp. Partlcular mention may be made of phenyl
cycloal]cyl such as cyclopropyl aza_cycloelkyl such as.
| 30 'plperldln 1-yl; oxazacyclcalkyl such as morpholino- andr _
- pyridyl, such as pyrid-3-yl. Further particular mention way .
be made. of diazacycloalkyl, such as plperaZJ.n 1-y1; furyl,
' ) such as fur-2-vl; thienyl, such as thien-2- -vl; thlazolyl such
as thla&QJ- 4- Yl or thiazol-5- yl pyrrolldln 1-yl and pyrld 2-




10 4;5,6,7-tetrahydrobenzothiazolf27yl 5- ethyl 4,5, .6,7- 13 June 2005
t et rahydr obenzot hi azol - 2-yl and.7-ethyl 4,5,6,7 that in whi % £ represents
. CONR,, (such as CONH, or CONCHS) -and Another particul ar group of conmpounds
of formuW® @2/47%215 4,5.,6, 7-t et rahydr obenzot hi-azol - 2-yl . PCT/GB01/05526 :
hydroxynet hyl -4, 5, 6, 7-t et rahydr obenzot hi azol -2-yl and 7-oxo

t et rahydrobenzot hi azol - 2-yl .. Yet furth@&r exanples are '
hydr oxynet hyl -4, 5, 6, 7- tetrahydrobenzothlazol 2-yl, 6-. 2 5 R3. ‘whi ch Ray
repr eserfs- RRQFIST @R e #%rmﬂ¥a Rk-E2-Xa i n which G represents a bond

' 1-3C0) al k bond,
?;pﬁesenzg aaﬁ?g ocyf:g?fl Cvagf ?36c éla?%negal’%‘ optq%al Iag}"ét%gb@ut ed by

. Exanpl es of- r yal.ues for gi ven above for a
~_carbocyclic Q@éiéggﬁ%é?%l?%F%ﬁ%ﬁﬁe?o?%lﬂﬁouBﬁr?o%gPiilnﬁeﬁt car8r “mention
may be reelerdiydurersnzotitimhphl gybupsashdascribedpriopyé ; arzacycl oal kyl
“such as 30 piperidin-1-yl; 1oxazac‘cloalkyl , . such as norpholino; and
-pyridyl, such as pyrid-3- yI Fur t hey icular nention may be made- of

g dlazacycloalkyl -such as pi per azin- oty such as fur-2-yl; thlenyl
such’ as thien- ¢ "_ ‘Y. such\-as/t hia , 040§ thi gz -5fyl,
pyrrolidin- {-yl -2-13 June 2005 10 WD 02/ 47TpZ : o
t et r ahydr.obenzot hi ¢ y as described above are: [/ G801/ 09526

Exanpl_es of val ues - eg' <12 -CH2 and CH2CH\_Exanples of
fstruc?ures of groups conpr15|ng a 4, 5 6 7 -17- yI Anot%er example is
pyrld 4-yl. S.. . o _ ,

10

Further 'exampleé of structures of groups com'prisin'g a
4,5, 6',"7—te_trahYdrobeanthienyl' group as described above are:

I




~ i sobutyl ani nocar

Further exanples of structures of groups conprising a 13 Jung 2005
4,5, 6, 7-tetrahydrobenzot hi enyl group as descri bed, above are: Ti%

exanpl es_of structures are: 13 June 2005 PCT/ GB01/ 05526 Wen R3 is present -
“as a sub¥Pi%dE®E on the 1-position of a piperazinyl groufCT/GB01ESS2:6 - .

preferably hydrogen, (I|-6C)alkanoyl,, _such as fornyl, or :
(1-6C) al koxycar bonyl , such as et hoxyc]aer'bonyl 15 V\hen R3 is present as a
. substi-tuent on a p3per| din-1-yl. roup, it is preferably at the 3- or

4-position and is preferably fydrygen, (1-6C)alkyl’;-'such as. nethyl; :anido
or (1 -6C)al kocarbonyl, g Nas et haxyrasg bonyl O 02/ 47762 13 ‘June 2005 WD
02/ 47762 -PCT/ GBO1/ 05526 -19 en-R/ is pry . ybstituent at the
3-position of a 4,.5,6,7-tetr: r obenzot i pup, it preferably
represents a-car boxy group; a(1l-6C)al koxyes ._gro#p, -such as

- met hoxycarbonyl or ‘et hoxycarbonyl; or a”(1- 6C)a‘\y| am nocarbonyl group,

- such-as N1, 3 dinethyl butyl am nocar bonyl . O her - exanpl es of wval ues for a
(1-6C) al kyl am nocar bonyl group are net hyl am nocarbonyl and . .
Accordingly, exanples of particul ar - val ues for Lp

rare: 3- 10 car VN5 B tetrahydr obenzot 2 yIO 3-et hoxy- car bonyI
4,5, 6, 7-t etrah robe zot hiren- ,73 .

~di et hyl butyl'33 ar bonyI ahy nzot hi- t her

- exanpl es are 3- N—rret hyl am ng 5,6, 7 tetrahyd oben -2 -yI

- and 3- N-isobutyl ani hocar bohyl™45 4,5.6, 7-tetr ahydr ob
exanpl es of R3 when |t Ls present as. asubstltuent

A0
- ‘When R, is present as a substituent on the i-position of a
piperaZinyl group, it is préferably hy‘drogen (1 GC) alkanoyl

such as formyl, or (1-60C) alkoxycarbonyl, such as
ethoxycarbonyl . R
15 When R, is 'presen:t as a 'substitueﬁt on a piperidih¥1,—y1-
' éroup, it is preferably at the 3- or 4-position_ and is _
‘-‘preferably hydrogen, (1-6C) alkyi, such as r‘nethy'l-,-‘ amido or (i'—f
_6C)alkagycarbonyl, such as ethoxycarbonyl. '




" “benzzyl

at the 3-position of a 4,5;6, 7- tetrahydrobenzothlophene gr

N, N- di al kyl ami nocar bonyl, such as di met hyl ani nocar bonyl Orf&%hnejﬁb%

. di et hyl am nocar bonyl ; an1do (1-6C), al koxycar bonyl ,,such a s 20

" met hoxywa ionydz or ethoxycarbonyl cyano and (1 6C)a|kyPsnmmmnnﬂam;such as
met hyl sul fonyl . Anot her exanpl e of a (1-60C) al kyl sul fonyl group is

- t-butylsul fonyl. Accordingly, furthep. exanples of Lp are 3-N, N
-'dlnethylan1nocarbonyl 4,5,6, 7-tetrahydrobenzot hien-2-yl, 3 25

- N, N-di et hyl an}hdStﬁ)CBar li@_ﬂxire‘berﬁs G/ -d @L&ﬁmmﬂi’lm)ﬁ hilea- 2- -pbsiBion of a.

et hoxycar po obe zot hi en- 2-
R RNtk Sl AR POSRRRE R BR iy By
tet rahynepbemelem@rbbxﬁgryapo 4, 51667 afl sbrglrpaboenz gidougn - 2urh and
.. 3-et hoxy 4 cl.op ot,hgr exanple is o -
o 3-t- buty%su %X £¥§§n%¥7E?e§?%§&g%%ggﬁgﬁ?ﬁ|é% % o Wien R3.is present as
a suﬁ%tﬁ@héthbﬁ“hﬂ%%@ﬁ?Pnﬁi ﬁ?@PEyISEPBuBS Nrlid preferably a hydrogen '

. atom. A&Q@é@hﬁﬂbﬂtyﬁgs@ﬁﬁbeér%ng@rt | phak éaahhhgsaefsoe)fmraqnes Ford3a
ubenzylozﬁfarg% |-4,5,6 tetr %drobenzothle

1Q°%a§ LY ﬁﬂVBrBE@n?&FEViﬁ%ﬂﬁﬂca??QQ¥l and
pyri dyl ) sebhyypaioseabooyii4, 5, 6, 7- t et rahydro- benzot hien-2- yl, 3 -¢c

; t'elopropylnet 0 0 5 |

B PLony) et SuL APLNAGRY DORKL G 8 Ont, 1E 24081200511, %ﬁ% are: 3
3. d“}ph@rbﬂﬁfﬁﬁb@nﬁl74tStﬁaﬁydrebeahydh@B@niowﬂheﬁ-gphoxmmyarbonyl_

3 p'perhdtngcﬁrag@yé d?oﬁeﬁzo%ﬁ&éﬂhﬁQ&nggaoghmeq 24yl . Further exanpl es

pérazi n- carb 4756, 7=t etrahydr obenzot hi en-2-yl,  3- (4 5_

o ? or ny‘l )féméﬂaﬂlﬁuwy %tam@ﬁ§rban516475t:étr Fakgirabeiroananiian-2 ~Yl

. 3-(4-et hﬁ%tﬁ@fbé’ﬁaﬁlﬁapéﬁeéﬂél B=f-= mbeﬁymawhoéaeb@nﬁ 4,5,6,7-
e SRR oy TR TR A e
T 15 4, 5 6 7- tetrahydrobenzothlen 2 -yl , ,
' Further examples of. R. When it is present as a. substltuent
..at the 3- p081t10n of a 4,5;6,7- tetrahydrobenzothlophene group:
. are N,N- dlalkylamlnocarbonyl such as dlmethylamlnocarbonyl oxr
dlethylamlnocarbonyl- amido;. (1- GC)alkoxycarbonyl such a s
,IQO'methoxycarbonyl or ethoxycarbonyl cyano and (1--
zGC)alkylsulfonyl such as methylsulfonyl ‘Another example of
a (1- GC)alkylsulfonyl group is t- butylsulfonyl '
Accordlngly, further examples of ILp are 3-N, N-
) _ =dimethylaﬁindearbohyl—4,5,6,7—tetfahydrobenzothien~2wyl,‘3e
16 . 25 N:N'diethylaminocarEOnYI é 5,6,7- tetrah?drobenzothienﬁzryl; 3Q
' . ethoxycarbonyl -4,5,6, 7 tetrahydrobenzothlen 2- yl 3-amido- '
| 4,5,6,7~ tetrahydrobenzothlen 2-yl, 3- methylsulfonyl 4 5,6,7-
| tetrahydrbbenzethien 2-yl, 3-cyano-4,5, 6,7- ' '
_ -‘tetrahydrobenzothlen 2- -yl and 3- ethoxycarbonyl -4H-
’7130~cyclopenta(b)th1enyl Another example ig 3-t- butylsulfonyl—'
4,5,6,7- tetrahydrobenzothlen 2-y1
When R, is present ag a substltuent on a phenyl or pyridyl
group, it is preferably a hydrogen atom.
. Accordlngly, examples of partlcular values for Lp. are 3~
35'benzyloxycarbony1‘4 5,6,7- tetrahydrobenzothlen 2-yl, 3-
'bepaylaminocarbonyl—%,5,6,7—tetrahydroben20thien72—yl; 3-(3-
‘ pyridyl)méthYlamindcarbonyle415,6,7~tetrahydro~ben20thien42—
yl; 3-oyeiopropylmethylaminocerbonyl-4,5,6r7—-




pi-peridin-1-ylcarbonyl-4,5,6, 7-tetrahydrobenzot hi en-2-yl
(3- ami do) - pi peri di n-1-yl carbonyl -4, 5, 6, 7- tetrahydrobenzoth?%%gh%?gHS
3- (4-ani do) - pi peri di n-1- yl carbonyl - 4,5, 6, 7- tetrahydrobenzot hi en-2-yl ,
3- nethQWBPﬁ@?ﬁaln 1-yl carboriyl-.4,5,6, 7-tetrahydr obenzoPGT/&BOROSH2$
3-(2-thienyl)carbonyl 4,5,6,7- tetrahydrobenzothlen 2-yl, -
3-(2-furyl met hyl am no 15 carbonyl - 4,506, 7- tetrahydrobenzothlen 2-yl,.3-(1
“pyrrolidinyl)carbonyl -4,5,6, 7-t et rahydr obenzot hi en-2. -yl and 3-
(2- pyrtﬂyr?h¥d50@énﬂQ§h%ﬂﬂmﬂxﬁkqunmwemhé1yhocywbqnﬁa 4$5pﬁe§ent as a
substi 7 i
- 4,5,6, %gfgﬁ?gﬁig?fﬁﬁﬁgﬁﬁﬁ?gﬁi ]yEﬂupgﬁdé%ggrgalﬁosaﬁbgng d?br 8 p05|t|on of
‘a4 cherepEreEORARE e U, - | tFUTSheF cpBREBLYSaaKGdr SgRAPELEMIS- a

. (1-60 atyybagb@@gvlmcm A7 - ﬂ@iﬂ‘%ydﬁ%]@@ﬁ!zéﬁhﬁ?énpétﬁﬂcuhar gval ues for Lp.

di
o1 hosy EaFBEhy PLRS R~ 8 Thanar ohy Br 6p2nbSERRBHAZObEproghi sy -2 -
gthoEyphrbEHy# EtmmMndarb%?yiij;ﬁr&&@ﬁ#mbgméarb?ﬁy124yb and—A' '
et ho e 70 no
part|c§¥gégﬂ Q%Ob @%%%%5ﬁhé§ f%rhu gﬁ ?H%Y amﬁﬂ¥8ﬁrE°P¥'resents
CCNR144(%u@h7a§e@®Whﬁ§rQ§§m2$thﬁmk2tmlrepréseﬂtboxynamhonylﬁay R3z, X

k and Xzd 6%5@1@5 ndaf eaﬂ%%wlmas V.6, ﬂ%@kﬁﬁ%@oﬂéﬁ&beméﬁ yalyesfor Ray

oxycarbony . such ‘as’ _ethoxycarb

d| aJr yI %n?‘ﬁb@@? bEhReT i idh lay heavkpmet hyt anf n%cﬁ?BSﬁm’dﬁﬁhenzgtbyéﬁl R3z
IS preﬂeyﬁblg hudeageir).-pip ebﬂ&i 2005, M6x PBLAYT 62, BCE/ 6BOL/ 05526 -21 R~ in

‘('1 60 BFEL %}’%ﬁé%%ﬁ:ﬁg& 40 Zaer 0oyl s 800941, 6G alkanoyl s

4, 5 6, tetrahydrobenzothlen 2 -yl, 3-(2- th;enyl)carbonyl~‘
4,5,6,7- tetrahydrobenzothlen 2-yl, 3-(2-furylmethylamino-

iS carbonyl -4,5,6,7- tetrahydrobenzothlen 2-y1, ,—(1“'
pyrrolldlnyl)carbonyl -4,5, 6,7- tetrahydrobenzothlen 2- yl and 3-

(2 pyrldyl) -4,5,6,7- tetrahydrobenzothlen 2-yl.
- When R, is- present as a substltuent at. the 4, 5 6 and/or 7
p051tlon of a 4,5,6,7- tetrahydrobenzothlen 2- yl group or the
20 4,5 and/or 6 p051t10n of a 4H- cyclopenta(b)thlenyl group, it -
is preferably a hydrogen atom or a (1 6C)a1ky1 group, such as
. methyl. _ :
Examples of_particﬁlar'values for -Ip aie'accordingly 3-
ethoxybarbbnyl 4-methyl-4,5, 6,7- -tetrahydrobenzothien-2-yl, 3-
'.25 ethoxycarbonyl - 5-methyl-4,5,6,7- tetrahydrobenzothlen 2-yl and
3- ethoxycarbonyl -6-methyl-4,5,6,7- tetrahydrobenzothlen 2-yl.
Another particular group of compounds_of formula I is
that in which L represents CONle(sueh as CONH erCONCHg and

- Lp represents: _ o _ _
T -0y
s7 % 54

in which R, R,, X, and X,, are as defined previously.

. 30

Examples'of particular valﬁes'for R;, are (1-
6C)alkoxycarbony1, such as ethoxycarbonyl N,N-~
dlalkylamlnocarbonyl such as N,N- dlmethylamlnocarbonyl and

135 cyano. | A |
th:; preferably hydrogen




" 3-et hoxycar ony

-6C) al koxyacetyl) or benzyl oxycarbonyl. Exanpl es of particu 5 _véadoges for
R are hydrogen, acetyl., am noacetyl, nethoxyacetyl 10 , une _
et hoxycar bonyl - 4, 5- di. hydr o- SH-t hi eno[2 3-c]thiopyranyl, 3-

di met hy PHBEEx bonyl - 6- benzyl oxycar bonyl t et rahydr ot hi enb([Z'Q'GBOIIOSbM .

et hoxycar bonyl - 4., 5-di hydro- SH-t hi ezi o[ 2, 3-c] pyranyl , 3 Accor di ngly,

exanpl es of. partlcul ar values for kplare: A

~ 3-et hoxycar bony| -t et rahydr o- 4H- cycl ohept a( b)-t hi en- 2- 5 and . .-

“benzyl oxycar Borip X:xis prefpepddaphydnamery) pyrich) naﬁkﬂnoyl ar_nlno(l— n

3- di et ). am:aﬁ@?n borothses ERRpst tlhus@)ah&,a%oghpwsuéhna% M-
3-di net h } nocar bon ; cet)é &et r ahydr t-hi eno b] pyri di n-2-yl,
.. 3- di net & ﬁﬁEﬁ?ﬁBﬁi %ragen yviloxycar onyl Exat ples of partlcular

_am noace&yhéet fabyH] aitvd anaifdyén p) pyetdip- é.’mélﬂ.oa@ewmtrh@lthoxyacetyl
am nobcarggn en%&?&c? %géﬁgil -t etrahydrot hieno[ 2, 3-b] pyridin 2-yl and
- ‘sub- group ofXQon@membly)r@rﬁ;l-a (1) is that. .of ‘which L is CONH and

- L R3y\ X
N a oL bebparialy) Skl s oF ?%‘ir%%f%{l%g g%lﬁsssurffonﬁp

(3-80) ab kéﬁlgmz;xyéab%ﬁ;&rtewahsém l%éfn@ylcl SR8 Iheempkaﬂow 3- .
- (1-6Q aékﬁé?{ﬁrb?rﬁ@lﬁlk&ngyhlhﬁzarécbﬁ-it@\ih)é??’@q|3¥E]pﬁa@ﬁrﬂa' leyl sul fony:\ﬂ% |
?\%2‘?‘% ﬁ%§¥§§%§g€ *R?H? d%ﬁgﬁfj ﬁﬁﬁ & QQR ELGOPXFém(}:’gs deti ned -
pr evi oudiyetbylXminodafBoayk - bebl&nmmcamd:oﬁkrllt&tram&mﬁno[z 3~
églﬂafnmdbﬁp%:lriiﬂﬁl 522%f'n3éhimgﬂj?iLctﬂu%o@a’rb%%ﬁ@e@r\égy%%jo%ﬁagse%o&2 33yl
b]pyrldln 2-yl, 3-dimethylaminocarbonyl-6- acetyltetrahydro-'_ '
_ 'thleno[z 3- b]pyrldln 2-yl, 3- dlmethylamlnocarbonyl ~6- :
iSWamlnoacetyltetrahydrothleno [2,3- b]pyrldln 2-yl, 3- dlmethyln_
amlnocarbonyl 6~ methoxyacetyl tetrahydroth1eno[2 3 b]pyrldln-
_ ‘~yl and 3- ethoxycarbonyl tetrahydro 4, 7 methanobenzo(b)—
, rthlophen 2—y1 _
.,' A preferred sub group of compounds of formula (I) is that
20 of Wthh L ig CONH and Lp is |

25 S
in which R,, is sélected‘frdm,N,Nfdi—(ifGC)alkylaminOCarbbnyl,
- di(1-6C)alkylaminosulfonyl, (B—GC}alkenYioxycaernyl; (1-
EC)alkanOyl, hydroxy (1-6C) alkanoyl, (1- GC)alkoxy(l?
7 6C)alkahoy1 (1- 6C)alkoxycarbony1 {(1- GC)alkylsulfonyl (-
' 30'6C)alkylsulphenyl, and R,-G,-X, in whlch either X, is CO, OCO
 NRCO, (where R, is (1-6C)alkyl), 80, or NR,SO, and R, and G, are
" as defined'previously, or X, and G, are both absent and R, is

pyrid—zw?i, thiazol-2-y1, thi§z01—4-y1, pYrazinuzfyl, pyrazin~

4, 7- met hanobenzo(b) tn| opnen-z-yl. A preferred .




PCT/ GB01/ 05526 Conpounds -bel onging to this sub-group have pg ‘ﬁﬂ‘ %%H dto
exhi bit good bi oavailability. The cyclic group attached to the pha carbon
(Cy) 5 preferably represents cycloal kyl (such as cycl ohexyl), piperidinyl

. (such awpsparédi n-4-yl), phenyl, 3,4 nethyl enedi oxyphenykta/dpsimés2{ such as
~fur-2-yl), thienyl (such as thien-2-yl or thien-3-yl), . imdazolyl (such as
i m-dazol -4- yl),.oxazolyl (such as oxazol-4-yt or oxazol-5-yl, thiazolyl 10
~(such ast hi azol - 4 yl -or thiazol-5-yl), pyridyl (such as pyrld 2- yI

pyri d- da-;;ﬁlo,r ity 3 - pyrbmgyﬁyinl(isuclm -~ pKrl m-di n-2-yl ,

pyrlm in-4 [i.m: py{.azin suc ya2|n

pyr azi n-3-yl om%o%ﬁci/%ﬁ ?%’ﬁ%ﬁn ston g%ﬁ?h ?ﬁj %r8}'1pn§8ﬁ% S )fou},ld (:O
_i ndol'ylextsidrit @mdnchﬁoévgi).abﬂiltmdanyl such as 1’ ndan 5 yI ), :
3, 4-di hydrob\%(g dr.ppe zofuryl (such-

. as benzof ur C%%ﬂc b%%ﬁ%%ﬁeﬁ @%SOEBQ( ggﬁ@ﬁﬁ enzo E??hl en-2-yl),

- opti ném%f@ii’é%h( tmmmnmacwlm Eﬁuﬁ‘bl as @Tzfcé@he Iar val ues for
‘R3a areg;j p%_f%ldl rogaich 4 dﬁ%%fldlﬁoﬁt%i 6ChaLkoRY: BWQU‘OXY’ et hoxy or

. -1 SOpropox for O, al k. net hyl , - or |sopr
(1-60C) & éaﬂd-'@fiiﬂ}’ ipaﬁw or(sp%pﬁapaﬁsyP Y- 25 ftbﬂenyl (such
(1-60) alskyﬂwarmmywlor nemﬂahamppnet thdakodymEt(mehma@OE&hlﬁMzol for
(150 it ol s ALBTE Bl SELBONK SLOL GO0 kol -
et hd)@yc(ambﬂmds tlimzcelbﬁe})'ladakytlamanomasbyhyl mkiyilarﬂsmhcarsbonyl or -
- dlnEth¥hggkpgp%hPOQ¥}rld 3- yl or. pyrld 4- Yl), pyrlmldlnyl (such as o
L pyrlmldln—z yl pyrlmldln 4 - yl or pyrlmldln 5-v1, pyra21nyl
(such as pyra21n 2~y1 or pyra21n -3<yl), naphthyl (such as
naphth-1- yl or naphth 2 yl), 1ndolyl (such as 1ndol 5 yl)
B 15‘1ndany1 (such as 1ndan—5 yl), 3,4~ dlhydrobenzofuryl (such as
';'f3 4~ dlhydrobenzofur 5= yl) benzofuryl (such as benzofur 2-yl)
or benzo[b]thlenyl group - (such as benzo[b]thlen—z yl),
_ optlonally substltuted by R:,,a or RhX
| Examples of partlcular values for R3a are:-
20 hydrogen, |
' hydroxyl' _
" for (1 BC)alkoxy methoxy, ethoxy or 1sopropoxy,>
for (1-6C) alkyl: methyl, ethyl or isopropyl;
'for: (1 6C)alkanoyl acetyl, propanoyl oxr 1sopropancyl,'
25 for (1- GC)alkylamlnoalkyl methylamlnomethyl or
lrdlmethylamlnomethyl L s, ' '
- for (1- 6C)hydroxyalkyl hydroxymethyl
' 'carboxy,
. for (1- GC)alkoxyalkyl methoxymethyl'
. 30 for (1~ 6C)alkoxycarbonyl methoxycarbonyl or ethoxycarbonyl,
- for (1-6C) alkylamlnocarbonyl methylamlnocarbonyl or
dlmethylamlnocarbonyl, _ 7 -
for (1 eC) amlnoalkyl aminométhyl;
CONHZ, | |
35 ,CHZCONHzF
' f'aminoacgle;

for (1-6C)alkanoylamino: formylamino or acetylamino;




' ami nosulgSHeryaY-L 2ot Wi 6 (K sl

~hal ank)ﬂc_lor t rdlf(llu.cgcgr@tklmamﬁ% (qxagmlaq@noﬂmdd .cul ar value for Rai is.
pheny

" ’_'phenyl arﬁlmﬁtéw cht&dﬁchb pref er abl y -hydr ogen.

g .

for (1-6C) am noal kyl: am nonet hyl; = CONH2; 35 CH2CONHZ; gg%"ﬁ@ﬁ@% for
] 4776

(1-6C) al kanoyl ami no: fornyl ami no or acetylamnno; 13 June 2 2
PCT/ GB01105526 -23 for .hydroxy(1-6C)al kanoyl am no hydroxyacetyl am no;- f.or

~am no. ( ky§eya7kanoyl am no: - am noacetyl am no; for - PCT/GB01/03526
© (1-6C)al kyl am no(1-6C) al kanoyl am no: (1- 6C)al kyl acetyl am no,- such as
. met hyl acetyl am no 5for di (1-6C)al kyl-as-no(1-6C)al kanoyl am no:

- di met hyl ami noacetyl am no; for. (1-6C) al koxycarbonyl am.no:

: nethoxyqﬁﬁboﬁ?HQQbQQJfQKhme@ﬁmﬁﬁmmﬁuw@rumyﬂrdxﬁaﬂe&yﬂmanhﬁnylan1no ani no;
~10 for halo: Iuoro chI o -or bran 5&9n0 ni.tr.o; thlol 15 for o
(1-6C) alfiaA s AFPRGH Crlr@(r)‘#ﬁﬂ HHSRAY . 20 for (1-60).

al kyl Sulmor(@maiq alrlzq/tlbﬁrllsw (uhwlaamad@ﬂranﬁtﬂwl @} phonyl ami do; for _
(1-60)al k IananSU|phonyI ‘et hyl ami nosul. q%%ﬁ%ﬁgpdﬁéhylan}nOSU|phonyl L
thoxy and for (1-60)

Exanpl.es of- particular values for R 1 _Xiare phenyl, phenoxy,

for (1- 6C) alkoxycarbonylamlno- methoxycarbonylamlno,
ethoxycarbonylamlno or t- butoxycarbonylamlno,
amino; ' '

10 for halo: fluoro, chloro or bromo,_

) { - .eyano; By L, o S o  ._ o . -

nitio;
thiol;

- for (1 6C) alkylth10° methylthlo, _ S
'_1S for (1- 6C) alkylsulphonyl methylsulphonyl or ethylsglphonyl;-.
B for (1 6C)alkylsulphenyl methylsulphenyl T S

- for lmldazolyl 1m1dazol 4 yl' -

hydra21do, | - R
for (1-6C) alkyllmldazolyl Z—methylimidaz'o;'—_;d‘—.yl;r |
30 for" (1 6C). alkylsulphonamldo méthyisulphonylamidp or
- 'ethylsulphonylamldo,: o R '
for (1—6C}alkylaminqsulphdnyi: methyiéminosulphonyl-o:
ethylaminosulphonyl; I S

/m'\‘. .

'amlnosulphonyl . .
25 for (1-6C)’ haloalkoxy trlfluoromethoxy, and
' for (l 6C) haloalkyl trifluoromethyl. |
An example of a particular value for R,; is phenyl
. Examples of particular values for RyX, are phenyl,
‘ phenoxy, phenylamino and benzyl | '
30 Ry

is preferably hydrogen _
Cy is preferably unsubstltuted or substltuted by one or

two R3a groups. _ _
Preferably R3a is hydrdgen, hydroxYl,:ﬁethylf ethyl,
‘isopropyl, acetyl, prdpandyl,:isdpropanoyl; isopropoxy, amino,
35 amiﬁomethyl; hydroxymethyl,'carboxy; amido, chlorof-. |

formylamino, acetylamino, aminoacetyl or carboxy..




Oy is preferably unsubstituted or substituted by one or t ups.
Preferably R3a is hydrogen hydroxyl,. methyl,. ethyl, isogg%ggﬁiﬂggetyl
propanoyl, isopropanoyl, i sopropoxy, am no, 35am nonet hyl, hydr oxynet hyl ,
car boxywammnﬁz chloro; fornylam no, acetylam no, am nommimle:,gar boxy
fo'r (1-6C) alkylthio:.nmethylthio; for (1-6C) al kyl sul phenyl :

‘met hyl sul phenyl; for |n1dazolyl | npdazol -4-yl; hydrazido;. for(1-6C)

- al kyl i mi dazol yl: 2-nmethylim dazol -4-yl; WO 02/ 47762 - 24 PCT/GBOl/05526;V

“Exanpl es of mampa:elsabfvplauescﬁmaroyaanescxf@a@@xyire d%%dle:lHeQéﬁAf yl,

- 1- acetﬁ% | n- 4
" 1-isob %gfpl peritd Pgeggg ﬁ%gégﬁ % ﬁvélr'l &'ﬁrf%noyﬂﬁéﬁ%ﬁrldln“ .
~ 2- ani nobtighyl 1- ﬂsabuhgmépypersdhyd&eﬂ ptleraydmdhoﬁztlyﬁiﬂi)ﬂemiﬂmﬂwcl -yi, -
"2, 4-di %;@ﬁj_)hegyg 3 hyl, p th |@agqﬂ IS yI phenyl
4: hydrcr% i/ " ngﬁglr’}egﬁ E}ggﬁgﬁgpﬂéﬂ%ﬁ % "éﬁ‘é’%’% NCO) phenyl
“hydr oxyhet iy Eh@ﬁyﬂ,- 3+ ﬁydnmy mgqapyrényB GZ'GMMYWMW | |
4-.car boxy e EnyH;. 14898699%% ﬁ@ﬁkl &Ohj)a ST
3, 4- net hy| enedl*gl ngg éi nyi henox hen}/ _
- 5-met hy} Y ol 425G nopethy ﬁlﬁﬁtﬂﬁrlaz@ phenyl, 4-
2- am ndwnmmymétyylpﬁeﬁynrryhanya@bhyméehylﬁﬁélnyl% @m not hi azol -5-yl,
2-forny ll[‘ %é@ﬁgiﬁx 8 E%lth zoll4yl 4- ami nopyri d-3-yl , .
6 ot hyFogt Pedg nd- BY Lo dilipopEee ’ﬁ%}yﬂﬁ%ﬂiﬂz—ﬂ, -
 benZd¥ mhlzampheﬂyhethoﬁyp&a’ehylenéeimekyphymenylti phelmﬂlgmepglle,nﬂ-, o _
i ndan- Lpyi thigap hyl t ny,l Lo S
net hyI gif}?fl%}{/%%ﬁg g¥ 2- matﬁg?[ ¥p%g§%l’p enflﬂlgﬂ%g' - yl 2 -
. hiazol-4- yl -aminothiazol-4-yl1, 2- formylamlnothlazol—_,
o ~yl 2 amlnothlazol -5- -yl,. 2- formylamlnothlazol -5~ ~yl, 2-- _ '
_ phenylthlazol -4-y1, 4 amlnopyrld 3-y1, 6 methylpyrld 2= yl 3;‘
lS;amlno pyrld 4- yl naphth 1-yl, naphth 2- yl benzofur -2~ yl 2-
methoxyphenyl 3- methoxyphenyl 4- methoxyphenyl indan-5- -y, -
 72 methylthlophenyl 3~ methylthlophenyl ; '

. methylsulflnylphenyl 2- methylsulphonylphenyl 3~
‘_.‘methylsulphonylphenyl 3-N, N—dlmethylamlnophenyl 2'3—
20,dlhydrobenzofuran—"-yl 3- bromophenyl 3- cyanophenyl 2=
' : methoxycarbonylphenyl 2- ethoxycarbonylphenyl 2- methylphenyl
."2‘f1uorophenyl 6= amlnopyrld -3=y1, 2- ethylthlazol 4-yl, 2- '

bethlthiazol 4-y1, 2- methylsulfonamldothlazol 4- yl 2-
g chloropyrid-3-yl; 2- hydroxyacetylam1noth1azol 4- yl 2- N,N- -
“-25.d1methy1am1noacetyl amlnothlazol 4-y1,
_‘trlfluoromethoxyphenyl 2- trlfluoromethylphenyl 3—1”
- chloropyrid-2-yl, 3~methy1pyr1d 2-y1, pyra21n -2~ yl pyraz1n 3-
yl pyrimidin-2-yl and pyrlmldln 4-yl. ,
- In one sub- ~group of compounds of formula (I), ‘the cycllc
"30 group attached to the alpha carbon is cycloalkyl {such as
cyclohexyl), piperidinyl (such as piperidin-4- -y1), phenylt
3,4~ methylenedloxyphenyl furyl, (such as fur- 2-yl), thienyl

"(such as thien-2- -yl or thlen~3 -yl}, 1m1dazoly1 (such as

imidazol=4-y1)}, thiazolyl {such as thiazol-4-yl or thiazol-5-

i35_yl), pyrldyl (such as pyrld 2-yl, pyrid-3-yl or pyrid-4- yl),
naphuhyl (such as naphth- 1-yl or naphth-2-yl), benzofuryl

.j(such as benzofur 2-y1), or benzo[b]thlenyl (such as

benzo [blthien-2- yl) group, optlonally substituted by Rja OX R X

33141




met hyl sul phonyl phenyl , 3-N,N—dinethy|aninophenyl 2 320 i34
di hydr obenzof uran-5-yi, 3-bronmophenyl, 3-cyanophenyl, 2 une 2005
met hoxycar bonyl phenyl , 2-et hoxycarbonyl phenyl, 2- nethylphenyl,

- 2-fl uor eadwerytre2 6- am nopyrid-3-yl, 2-ethylthiazol-4-yl, peT/GBO1/05526 :
benzyl t hi azol - 4-yl, 2- nethylsUIfonanidothiazoI-4 yl, 2 chloropyrid-3-yl,
2- hydroxyacetylan1nothlazol 4-yl, 2-Ng N 25 ,

.. di met hyl anmi noacet yl - ami not hi azol - 4-yi , 2- trifl uoromet hoxyphenyl,
2-triflggr QHE&HYkaL&ﬁ)él Jbona c Ofﬁ@%rdcﬁ ¥nd atage:t@»@n@aﬁ d- 8pu£@na11y

pyrazin

di n-2- d di n- I
sub- groﬁﬁbéFlEﬁﬁﬁguﬁégn;fg%@rﬁﬁFﬁﬁnxae%Fﬂ%PIn Q%1Y3§¥ra§égoﬂgFggﬁed to

"~ the. al pﬁraroaybon(nsscychmabkyl (Qualt') as 16yl oﬂexwo),amimyﬁJ nyd -€such as

which Xi“is a CH2 "and

, di hyl h h
< PUPeD! e Mk ooRRROY, e P S SRR B g ST v X such as
':|n1dd§oaiko¥Y§lthué2059b ééhohy&@rbhmaﬂol441ﬂCkNathkﬁmﬂndbéﬁbqﬁyl,

. yr'dy|a&§P8Q1§§CP¥Ek912CM§H2 %ﬁkQ¥ 1B%%b€t§%y|hl’ naphuhyl (such as
napht h yl enzo (Such as*bénzofur-2-yl), or
~ benzo[ bﬁpﬁaém}lwga@hmas ( éﬁio[at%kow Yl agrigup, Bptiondia

i o X e A A oo 1y Hogsam, 25 1o

by Rea éﬁ66€acﬁlhx&su%aéﬁéﬁaentim}duagoﬁydmg*wram:o&w, (1-60) al koxy, -

(1- gﬁ) abkxhk imﬁ@%@moxh 6€}- 6&ky1ahky rﬁﬂﬁa%ﬁaidwl(llw@)roxyl -60) al kyl,
car boxy,

alkylan?ﬁggé?B%HQFUH gx % ky%méé?sghP®P ﬂrb%%écﬂ%#é?gi#ﬁﬁﬁad%nyl (1-

:'@Cyalkaaaylaaiaalkyl 6C) al koxycar bonyl am no, .am no, halo, cyano, nitro,
B T
o hydrogen, hydroxyl methoxy, ethoxy,_lsopropoxy, methyl
;15 ethy1 1sopropyl acetyl,,propanoyl, isopropanoy;
'methylemlnomethyl dlmethylamlnomethyl hydroxymethyl
carboxy,_methoxymethyl methoxycarbonyl, ethoxycarbonyl,
"~methylam1nocarbonyl dlmethylamlnocarbonyl,,amlnemethyl,
CONHZ, CH2CONHz; amlnoacetyl formylamlno, acetyieminq; |
320:H@thoxycarbonylamlno, ethoxycarbonylamlno, t-
e_-butoxycarbonylamlno, amlno, fluoro, chloro, cyano; nitro;
;thlol, methylthlo, methylsulphonyl, ‘ethylsulphonyl;
_methylsulphenyl,,1m1dazol -4-yl; hydrazido; 2-methylimidazol-4-

'yl, methylsulphonylamldo,'ethylsulphonylamldo,

TS

25 methylamlnosulphonyl, ethylamlnosulphonyl ‘amlnosulphonyl
.‘trlfluoromethoxy or trlfluoromethyl, and for R,;;X; are phenyl,
. phenoxy, phenylamlno ‘or benzyl _
-7 - Within this group, examples of values ‘for Cy are
cyclohexyl plperldln 4-y1, 1- acetylplperldln -4-yl, 1-°
30 propanoylpiperidin-4-yl, 1- 1sobutyrylp1per1d1n 4- yl 1-
amlnoacetylplperldlnr4 -yl, phenyl 4-aminophenyl,
hydroxyphenyl 4-methylphenyl, 2,4-dimethylphenyl, 3,6-
dlmethylphenyl 4= ethylphenyl 4 -isopropyliphenyl, 4~
hydroxphenyl 3- amlnomethylphenyl ‘4-aminomethylphenyl, 4-
35 (H,NCO)phenyl, 4-hydroxymethylphenyl, 3-hydroxymethylphenyl, 2-
: hydroxymethylphenyl, 4 -carboxyphenyl, 4-isopropoxyphenyl, 2-
chlorophenyi, 3,4-methylenediokyphenyl, 4~phenylphenyl, 4-



10 -6C) al kyl i m dazol yl, (i-6C) al kyl sul phonam do, (1-6C) 13 June.2005
al kyl am nosul phonyl, am nosul phonyl, (1-6C) hal oal koxy, -or ?i EﬁS
hal oal kyl . Wthin thi's group, exanples of values for R3a are hydrogen;
hydr oxywoweshexy; ethoxy, isopropoxy; methyl; 15 ethyl ;pdSOBRSIARY s
acetyl ; propanoyl ; isopropanoy; nethylan1nonethy| di met hyl am nomet hyl ;
‘hydr oxynet hyl ; carboxy met hoxynet hylg . nethoxycarbonyl ethoxycarbonyl;
-ﬂethylan1nocarbonyl di met hyl am nocar bonyl ;. an1nonethy| CONH2; CH2CONHZ;
- am noacghahom;ﬁghgfm NG rRGeMIFRA 30120 1wd};%'f34 tgp;] A no;
-et hoxyca rbonX am no, t- _butoxycarbonyl’am n am no;” f1uoro, chloro; cyano;
nitro; MeRhylEhieeRli-thivd:. r?gewmh&m%@fw%x#%wmmtmaml— |
. hethyl SvahenzLammu&melzoé-xsl 1hy@r@xdg;1a2mrm$ﬂ}yiaiﬂli@ql~l4 2yl

TR B s 2 ml el
trifluornieohpyiradd 4f--gil , R&Mhtwua—mmnyiaprmmmwl pﬁlﬁmtbﬂmm@ da,enzyl

W thin e val ues for Cy are cycl ohexyl,

: p|per|d%hﬁgtﬂ?gggygceﬁgghi%egjdln 4-yl, 1- 36 propanoylplperldln 4-yl,

- 1-i sobut yryl #i pEPLB @f4cy>mporunslm m@a@@tqﬂlmqim ditt-elcgat: phardt in
4- an1nogﬁgeulCy3ishgdggﬁmgh%&yk et hyl phenyl, 2, 4-di net hyl phenyl, 3, 6-
di met hyl phenyl’, 4-ethyl phenyl, 4- |sopro&ylphenyl 4- hydroxphenyl

3- an1nonethy|pheny| 4- aninonethylpheny ar 4- 35 (H2Nco) phenyl , -

4- hydroxynethylphenyl 3- hydr oxynet hyl phenyl , 2- hydroxynethylphenyl

'4- car boxyphenyl ,  4- |sopropoxyphenyl hIorophe nyl ,

-3, 4- nethylenedloxyphenyl 4- phenyl phet 4b13 June. 2005 WO 02/ 47762 -25_

'PCT/GBOl/05526 phenoxyphenyl 5- et Ifur-‘-yl; i m dazol -4-yl 2- 7

| R | _ |
10 “d in whlch one of X? and XP is N and the other is NH or S
and’ each of Rk_and ngls as deflned for. R
d' . Cowmpounds belonglng to this sub group have been found to
‘ show good bloavallablllty
, . Preferably X2 15 S or NH and xP is N.
ﬁ.':ﬁlsz' Preferably Ry, is hydrogen- R
. ".Preferably Ry, is hydrogen, {(1- GC)alkyl amino, (1- .
‘ GC)alkanoylamlno, hydroxy(l GC)alkanoylamlno, N, N- dl(l—
,GC)alkylamlnoalkanoylamlno, phenyl or benzyl.
L Another group of compounds in Wthh good,bloavallablllty
'.-2Qphas been Found are compounds of. formula (I) in whlch Ly is
'.pyrld 2 -vl, pyrlmldln 2-v1, pyrlmldln a-yl, pyra21n 2-y1
pyra21n 3-yv1l or oxazol-4- yl optlonally substltuted by R3 or
T Ry X, , -
The compounds of the imvention may be prepared by
25 conventlonal chemlcal synthetic routes, e.g. by amlde bond
formation to couple ‘the aromatic functlon to the alpha atom
" and to couple the lipophilic function to the alpha atom. 'The
cyclle group-alpha atom comblnatlon may convenlently derive
 from an alpha aminc acid (preferably of D {i.e. R)
1“30 conf;guratlon) with the aromatic deriving from for example an
- acid derivative of a compound based on R,, e.g. an-
 aminomeghylbenzoic acid (which is readily available). Amide




met hyl t hi azol - 4-yl, 2-am not hi azol -4-yl, 2-fornylam not hi azgl - 45@8,

2- am not hi azol -5-yl, 2-fornyl am not hi azol -5-yl, 2- phenylthi ﬁyl,‘

4-am nopyrid-3-yl, 6-methylpyrid-2-yl, 3 5 am no-pyrid-4-yl, naphth-1-yl,
napht h- Ayglezisbazof ur-2-yl or 3-net hyl benzot hi en-2-y1. Adicoeé/@Ezs - _
conpounds of particular interest is that in which Cy is a group of fornula
Ras pyrazin-3-yl or oxazol-4-yl optionally substituted by R3a or. 20 has
“been found. are conmpounds of. fornmula (1) in which Cy is pyrid- 2 yl,

opyrim d'f&rﬁra)ﬂmorp)fﬂdﬂ cguufl ek eawaZ(arh anﬂiehla‘?n rehPiGbby @arbﬁyl :

hydroge Prefera s hy ro 1-6 m no,
60) al Kartd (s cian (3 66 ik byt v pﬁw@ sy {# aesizea

-.60) al kyb@mprmajétajwlchmmng sﬂmﬁr cilbes ythe Aﬁ]ﬁhiﬂﬁsm Ogfiperd ) cpﬂamdeds in

‘whi ch gQo I unds ‘bel onging to this sub-group have been
“found t% %qr%ld)&gr?bdja%éooarv%ﬁ ity. Preferably Xais S-or NHand Xb is N~

-and each of R3r and R33 is E§41Nﬁﬂﬂﬂﬁﬂcﬁkﬁcqﬂgs 10 i n{Whi ch one of Xa and .
Xbis N(%@gxkhqlotgggeggnyg or S, R3iXi. The. conpounds of the invention:
may be prepared 5 conventi onal chenlcal synthetic routes, e.g. by anm de
"bond formation to couple the aronatic Rfunction to the al pha atom and to . -
coupl e the Lipophilicfunction to.the alipha atom The cyclic group- al pha
at om combi nation may conveni ently degivexfrom an -al pha am no acid
(preferably of D (i.e. R 30 conflgudatlo') with the aromatic deriving from
- for exanple an acid derivative of ascoppbound based on R2, e.g. an
- am nonet hvl benzoi ¢ acid (mhlch S readlly avai |l abl e) . An1de 13 June 2005 MD
_ 92/47762

and Cy is as.defined‘above)
o - Prior to reaction the amino group in an aminoalkyl . group
10'should be protected by an approprlate protectlng group, PG,
. . Boc, 'Z, Fmoc or Bpoc The use of protecting. groups 15
";descrlbed in McOmie, "Protectiﬁe'GrouPe in Organic Chemistry“,o"
gPlenum 1973 and Greene, "Protectlve Groups in Organlc
Synthe31s“ Wlley Intersc1ence, 1981 _ 7
15 The llpophlllc group may then convenlently be 1ntroduced
"1‘by reactlon of a compound of formula (V) {(or another analogous
carboxyllc acid) optionally after transformatlon into an
7 actlvated form, e.g. an aold_chlorlde.or actlve ester, with a
R 'lipophilic group -carrying or containing an amine-group to
: 20_produce a compound with the linkage of CO-.or -CO-NR,4 (CH,) .~

L

'._from the alpha atom to the lipophilic group. The protecting
group, PG is then removed |
" .Alternatlvely a compound of formula V or another
7 analogous carboxylic acid may be transformed into an alcohol
_'25 by reaction with 1sobutylchloroformate and reductlon w1th
Sodlum borohydrlde
| Such ‘an alcohol, e.g. of formula {Vi)
| R, - CONH - CH(Cy)CH,0H  ({(VI)
, can be reacted to introduce the llpophlllc group by reactlons
' 30 such as: ' ' , _
| ! oxidation of the alcohol to form a corresponding aldehyde
‘(eﬁg. by oxidation with manQanEse‘dioxide or DMSO/oxalyl
chlori@& or DMSO/SO, or Dess-Martin reagent) which may be




-27 PCT/ GBOI /05526 formation from such reagents (| n whlch ﬁ{HY ?@@8

hydroxyl function (espeC|aIIy I n an am nonet hyl group) may $e red be
protected during some or all of the synthesis steps) yields a conpound of
for mul a WP #4ERo- CONH- CH( Cy) - COOH (V) (where R repr es dGRHASTY is as.
defined above). Prior to reaction the am no group in an am noal kyl group
10 shoul d be protected by an appropriite protecting group, PG e.g. Boc Z,

Froc or The yse of protectl roups i s described in McQm e,
~ "Prot ecﬂegé’%éﬁoﬁﬁs i Eh&éw‘?‘%ﬁ?}y“'ﬁlc BIHRIRY TR EinG B,

" Protectsve G oups in Organl c Synthesis", W | ey Interscience, 1981. 15 The

[Lponhi L1 9584RL TR, WIER SRTEN.SPtlahe L0t gfucet, B sgastion el 8
after tpahdiPpRRAYI cﬁ@llhmv@dabyamwatecbrf arfmtle gresarl gl lepdasge or N

cactive h | pphi | r L 10 g an_ani ne
.group t§§%gb (Engucglgkbonggu %ﬁsg{ﬁkgﬁgﬁl%ﬁ&ggégofggég%%r--_ NR,d(CHZ)n}
fromt h&€8BpR&-atomto the |ipophilic group. The protecting group, PG is -

~then rennvedznAtheeneeyvebmpeueeepwqm%<Hhé<yﬂﬂﬁé§\/é¥ amet ReLy wanal ogous
. -carboxy’% & F‘ rraﬁé E tra sf&&r‘nﬁéL an al cohol 25 by react|on with
i sobut yFEfil 8rBrar FRFE°End"Fek Pqﬂ 1 SHQHR BB RRIrPEIRAUGRREh an
~al cohol, e. gAnoeltamaltav(evehngref@ewed ﬁﬂ(t@)@ﬂ@tééé/laomhes react ed
lto 'P6r98“8§r£9eoh£p389‘E%Ctﬂrog ob Iaﬁgﬁfééssré§£§§gnsa§
1ncorporate the llpophlllc group into a protected 1ntermed1ate
such as a compound of- formula (VII) o ‘ -

Oy )\COOH
_ . ééu; Protectlng group., B
is The protectlng group may then be removed before coupllng
of the 3- amlnomethylben201c ac1d (optlonally protected)

' The protectlon of amino and carboxylic acid. groups is
descrlbed in McOmle, Protectlng Groups in Organic Chemlstry,
 Plenum Press, NY 1973 -and Greene.and_Wuts, Protectlng Groups

20 din Organlc Synthe51s, 2nd. 'Ed John Wiley & Sons, NY, 1991.
Examples of carboxy protectlng groups include C;~Cg alkyl
' groups such as methyl ethyl t-butyl and t-amyl; _aryl(Cl
Cq)alkyl groups such as benzyl 4—nitroben2yl, 4-methoxybenzyl,
. 3,4-dimethoxybenzyl, 2,4- dlmethoxybenzyl 2,4,6- '
25,tr1methoxybenzyl 2,4,6- trlmethylbenzyl benzhydryl and
-trltyl' 31lyl groups such as trlmethy151lyl and t-
-butyldlmethy131lyl, and allyl groups such as allyl and 1-
(trlmethy151lylmethyl)prop l1-en-3-yl. _
Examples of amine protectlng groups {PG) iﬁclude acyl
30 groups,'such as groups of formula RCO in which R represents Cj—¢
alkyl, Cs-10 Cycloalkyl phenyl Cls alkyl, phenyl Cls alkoxy,
-phenyl Ci-g alkoxy, or a Cglﬂ cycloalkoxy, wherein a phenyl
group may be optlonally substituted, for example by one or two
of halo@en, C:1-C4 alkyl and Ci~Cq4 alkexy. Preferred amino




' oxidation of the alcohol to forma correspondi ng al dehyd,garj g g
oxi dation with manganese di oxi de or DVSQO oxalyl = chlorite B8 or

Dess-Martin reagent) which. may be 13 June 2005 WO 02/47762 PCT/ GBO1/ 05526
-28 readWe@z#y62 nt r oduce the |ipophilic group by reacti oRETERIN55S: : -
reaction with an organonetallic, eg a.Gignard reagent, optionally :
- foll-omed by oxidation of the resultiﬂ?@—hydroxyl 5 group (e.g.. with MO02,

. DMSQ oxal yl. chl oride or Dess-Martin reagent. In this way corrpounds W th
- the |inkagéestingOgrbepeeéncluke ﬂqﬁﬂiquQﬁﬂquﬁitﬂﬂ@qh;ﬁnﬁnbemzx&oup may
- be produced. A.albernative And Braler fad r ghbies @ dnGs. compeundead s, 10
to carry out any o & 8bove “ciem Eal i'ncorpor at’e :
li pophi lakrelgaeue kcahoba @yﬁwetsaeemw ﬁi&ﬂ:ltﬁic&: mmm as a:rc@rm@wdf@f

. formula (VI1). Cy PG COQH PG = Protecting grou 15 The .protecting.;group.
" may - t heRXBBPLENETHCBEFBPEC dip NI EIFS i B CRiiteduh i Belizdi &A1t 2o
~(optignallushralesbadle HesRnqLesd O é}fgaq[{amwe&dq- GRIAWXYIAE aci d groups

. is déscribed i Protecti ng oups I n O'gani‘c "Chem stry, = Pl enum
. Press, Wsmésrlenﬁygtbeﬁesami Watysl G i’ n G h@mou 20 1990 g8%%c
~"Synt hesbiq 2nd. Ed., John Wley & Sons, NY, 1991. Exanples of carboxy
- protecting groups’ |ncI ude Cl-C6 al kyl —groups such as nmethyl, ethyl,
t-butyl and Coalpphndaryalf( Che C4pad kWIIgr(mmBa mrpmatxatty{fom mtrobenzyl

4-met hoxyBEAZ Y. 13 dnd' BB RONLPEF Whe 2ot TR h?neyt%e%@" 2,4, 6-

l-‘(i) from aryl or heteroaryl aldehydes via the Strecker

e

synthe81s or modlflcatlons thereof Vla Bucherer Bergs
hydant01nusynthe51s, or via the Ugi methodology {Isonltrlle
Chemistry, Ugi'I BEd.; Academlc- New York; 1971; ppl45-199)

-Wlth removal and replacement of protectlng groups,

.15 (1i). from styrenes via Sharpless methodology (J. Am, Chem."
_ ‘Soc. 1998, 120, 1207-1217)

(111) from aryl boronlc ac1ds via Peta31s methodology
'(Tetrahedron, 1997, 53, 16463 16470) ‘with :emovel and_
replacement of protecting groups; = - '

- 20 (1v) from aryl and heterocaryl acetlc acids - via Evan's

a21datlon (Synthesis, 1997, 536-540) or by ox1matlon, followed

ey

by reductlon and addltlon of protectlng groups,_

(v) from.ex1st1ng aryl glycines by manlpulatlon of functional
groups, for example, alkylation of hydroxy groups, palladlum
25 assisted carbonylatlon of triflates derived from hydroxy
‘groups and further manipulation of the carboxylic esters to,'
give carboxyllc acids by hydrolysis, carboxamldes by
activation of the carboxylic acid and ooupllng with amines,
amines via Curtius reaction on the cerboxylio acidf-or
30 fvi)'from aliphatic, carbocylic-and non-aromatic heterocyolic
- aldehydes and ketones using a Horner- -Emmons reaction w1th N—'
benﬁyloxycarbouyl)—a-phosphonoglycmne trlmethyl ester
 (Synthesis, 1992, 487-490). |




. 25. trinmet hoxybenzyl, 2,4, 6-trinmethyl benzyl, benzh-ydryl ang%]@fjl L‘%{?F Si I yl
groups such as trine.thyl'silyl and t- butyldlnethyIS|IyI groups

such as allyl and 1- (trinmethylsilylmethyl)prop-1-en-3-yl. Exanples of"
am ne pwoteeattsag groups (PG include acyl 30 groups, suchcagpgiessps of
formula RCOin which R represents C1_6 alkyl, C3-10 cycl oal kyl, phenyl
“CL_6 alkyl, phenyl, G 6 alkoxy, pheay! Cl aI koxy, or a C3-10 '
cycloalkoxy, wherein a phenyl group may be optlonally substituted, for

~exanpl e by - 1 Wo Cl- C4 al k d Cl- al koxy. Pr ef erred
am no WD 02%%%% eszf%&*f@t%jd% e%ﬁ‘? nghﬁ?’”aulag PHCl ude
t-but oxycarabon¥1 ﬁBoc%. ben%)c/ a- Am no_acids_of formula (VII) which
are not comterors v%f? Ik ﬂnaﬁ’é‘%ﬁw&@?@é{ BlyeERPods known in the
art, . for. exanple as described in "Synthesis of Opti caI‘Iy Active a-Anmno 5
Aci ds” by Robert M_W ] iams (Perh%]armn Press, 1989) ana "Asymmetric -
- . Synthesis of Arm§o MeCHe’Fh' ReVHF 1992, 889 QXA Coppaunds of the type
~ (M1.) nadeBdshH , d(for - g npgTH¥ aQRenar of t"hefollovvlng
methods. 10 (i) fromaryl or h,ekg?g Sehy| al dehydes vfa the Strecker
synthesis or nodifications thereof, VI a Bucherer-Bergs -
hydant 0| n.synthesis, or via the: l_Bmet hodol ogy (Isonitrile nyfghenistry, Ugi

1. Ed.; -Acadgredic, Eiear Yor k, 1971;. ppl 45-2@Net, Wit h renoy %ﬁ’;{%l acenent
-of .pr ot ecti ng—%ﬁaup-s; (| i) rrC@;l\&g_'&ngs_\u a _Sharpl. me | ogy (J.
"Am Chem  So®0rs998: 1BoeN 17) . (iii). frofeeiy nic acids via

‘ "Pet asi s net hodol ogy (Tetrahedr on, 1997, 53, 16463-16470) with renoval and

repl acenent eof protecting groups ,@& (i v) fromaryl an_d heteroaryl acetic

_aC|ds - via Evan's - S
R CLIOH, THF,H,0 ~ COH
AR 1 BooNH. o




azidation (Synthesis, 1997, 536-540) or by.oxinmation, fol Ify\n}&e i%ls
reduction and addition of protecting groups; (v) fromexisting ary

gl yci nes by mani pul ati on of functional groups, for exanple, alkylation of
hydr oxyy gfe9MPRe Pal I adium 25 assisted carbonyl ation of péfiEhats6lerived
from hydroxy groups and further manipul ation of the carboxylic. esters to
‘give carboxylic acids by hydrolysis.qfarboxam des by - activation of t he

- carboxylic acid and coupling with amnes, amines via Curtius reaction .on
“the carboxylic acid; or 30 (vi) fromaliphatic, carbocylic and non-aromatic
~heterocyclic al deBydtbeand k6t preteationy dxpHperddyBadvigineacti on with N
beni yl oxycar bonyl ) - a- phosphonogl yci ne trinethyl ester (Synthesis, 1992, .
487-490). 13 June ZBIBS WO 02/ 47762 PCT/ CBOIMEMR526 -30 Exanpl es of synthetic
‘'schenes are shown- v gwpnt hesi s of profectied 4-am _nonet hyl phenyl gl yci ne

* “C02H 13 June 2005 2/ 4776R~@ET/ GBO / 05526~ - 31 'St Wils PeOof pr ot ect ed
~4-piperidyl glycine ' Igﬁ)@ ' Lp LION,  THF, H20 ZNH" -CO2Me H2,  Pd/C, :
McOH Synt hesi s of . poot ectet._ 2-arg Mot hi azNA-ylag,wei ne NHCHO- S' N H2, Pd/C,

~ Boc20 o - DBU, MeCN o | o

| : . NBoc SEREE
NBoc R AT
“Y"  EDC, HOAt '  Hy, PdIC, MeOH
H,N ‘N
- Lp- ‘ ~I
ZNH COH ZNH it
S;Yﬂjth‘esis‘bf protected 2—éminofhia2—4~y1g1YCihe'
I | NHCHO | . 'NHCHO S |
. S s’gm 1. KHMDS, THF SJ*N Hz, PAiC, Boc,O
— _ ' L= MeOH
{_‘ | _ | o r\} ‘2. Trisyl azide, THF \_—‘S'-Ns e
3 - E10,C 3. AcOH, THF ol . -
 WHewo ~ NHGHO
S/I%N LIOH, THF,H,0 8§ N =
\._S"NHBOC | \—‘S'NHB“- -
E10,C - - Hoe

2




EtQ2C EtO tMe ZNH 2. Trisyl azide, THF 3. AcOH, THF Et Q20 ,NHCHK- S |1~ N
NHBoc HX2C WO 02/ 47762 -32- Synthesis of Benzothiazole Lp groups 1. TFA,

i DOMCX2H, EDC RN J HZ BocNH Synthesis of Al ternatlve Benzot hi.azol e

. Lp or oumsolmrmt hi azol e synthesis fromanilines RHN Npg& Gﬁmﬁfs?z(r o
rermvable protectl ng group isothioyyanate HHj~ RMN " R/H I't N7

~-32-

Synthesis of Bén__zothiazole Lp gr’o'uhs

R, - : 1. TFA, TFA, DCM : : -
ey — o el
' 3 BocNH COH BocNH)ﬁ]’ \I/ . @ o L o T@ -

I o BookiH AN . "

. 'S_ynthes'is of Alternative Benzothiazole Lp groups

Benzothiazole synthesis from anilines
" 4lsubstituted '

. HN lsothiocyanate : Rf |
" R= removable protecting group

 For 7-substi_tution :

HN._. isothiocyanate ﬁ ﬁ P RH N

: = RHTY — = N—¢
LYY , S s .
_ R, . R, R

R = removable prolecting group

Cychc ahphaﬂc fused ammoth:azoles

Synthesns of Fused Thiophene Lp Groups
o o (eg. tetrahydrobenzo(b)th|ophene)

Amides etc




.S R . R =renpvabl e protecting group Cyclic allphatlc fuse@ﬂ;% ﬁl azol es
ynt

SAd 00Bn Rs S NH + Cy BocNH COZH BocNH H2N- K NHZ - NH esi s of
Fused Thi ophene Lp Groups (e.g. tetrahydrobenzo(b)thiophene) 13 June 2005
PCT/ CBOW®@BEL2GB6IN Ami des etc WO 02/ 47762 -33 Synt hesi s of paiTkgBiiAsyds

‘thiazolyl Gycines -a EtQ2C 2 steps - Et02C\~~ benzene, heat literature HON

- (J. Med. Chem 1976, 16, 9781 S LpNH33L'PN 1. BocO EtN HOC

Svnthesm of AlkylAryl th:azolyl Glycmes

. , s
2 steps . . e N -
: ——— Eto C\'/L berzene, heat . E:ozc f>~' Rﬂ’ R - EOC._ l N/>“ Rag
. Bogc o ITeeratuwe | forrmcamd ' T
‘ i N oL -
T} : . HO . ) ‘ NHZ.
R:, NH, '

_ Rou =l phenylbrbenzyi _
{J Med. Chem. 1976, 16, 978] ' '

' H, . B I 2R S Al R,
1. Boc,0, ELN HO,C \HI PR PN : Lp\NJ\[/EN% TFA.DCM Loey )H/EN)_ o

— , — \
— : couphng condifions - H : ' o
‘ 2. [iOH, H,0, THF NHBoc : : _N Boe 7 A A,
coupling conditions Lp.. )H/l[ />_ R TFA, DCM LP\N/U\liNkR&,
- ~n e H
BocNH’ ) BacH ‘ _ HN
7
s
Ugi Synthesis for Lp groups with any Cy group ,
Tetrahedron, 1999, 55, 7411 ‘
.OMe o ’ o
CO,H . ]
CN.. J\ methanol
: heat
{ - BocNH - ._
O Cy :
o ¢
e, ‘ 'NJW-(QH
‘ LiOH/ EtOH
couplmg O = ‘
BocHN ~ conditions :

BocHN™  peD .o
. OMe BocHN

TFA, Et;SiH, DCM




. NH Ii MIli coup rgco ons 2 LiOH H O THF NHeoc coupl i ng@_gm@ 4dpgns CO2H
- H HN Ugi Synthesis for Lp groups with any Cy group Tetrahedron, 1999, 55,
7411 HI HN Owe 0 heat Owe TFA, Et3SIH° DCM N' Y. -LP 13 June 2005 -

PCT/ GBQYQ35¢p¢OVe Synthesis of 2-ani not hi azol - 4-yl gl yci %@@?

. prepare 2-substituted am no conpounds) (R = COCH2CONMer SOZNE)
10 WO 02/ 47762 -34 PCT/ GBA / 05526 13_3] une 2005 10
‘ Synthesus of 2-ammoth|azol-4-y!glyclne (used to. prepare
2-substituted amino compounds} ' _ _

L NH, . NR, o ' Nz
- A s x BN | ZC\, THF, NEY, S'J.L-Nz :

87N ZnHCOH . § °N Boc,0, base s N N - _

: \:S‘,—N - . \—S_NHZ — | \—S»NHBOC B a NHBoo

. BOG ‘oM EtO,C - - E0,C o 'Etozc- ‘

| I NaOH, E10H
heat

{R = COCH,CONMe,, COCH,OH or SO,Me) -

© 10




provides a process for the preparation of a conpound according. to the

i nventi on which process conprlses coupling a |Ip0phI|IC group to a.
~conpound. of formula (VIII). - (X) Z2-CH (Cy).-Zl or a' protected
~derivative, ther s Z. is a
~reactive furction Iﬂ%¥%%&§&ﬂ$ﬁ% ?ég@ uﬁ% |0ﬁaq§£h§&%mgggmﬁgﬁmg for -

-di chl oronet hane ‘using di met hyl am nopyri di né

s

-35 WD 02/ 47762 NCVRy NCYK, ~, Synthesis of conpounds of f g?“@%éb%% wher e
Lp is a tetrahydrobonzothi azol e PCT/ GB01105526 . SyntheS|s 0 npounds of
formula (1) where Lp is a tetrahydrobenzot hi ophene NH, 1. chlorination

-A~8 . RBow2@r@: al kyl Thus viewed froma further aspect pcihssoiaygption

exanpl e, a 13 June 2005 W9 02147862 - 36 PCT/ CBO 1L#Q5826 camoqxsy group an

aci d halide, such_as a chlloride br oM. d&muucadn estler, such & |
(1'6C)a|koxycarmﬁﬂyw gt ofip,] &r actrvafed—es?er_ uch” as i xed 5 |
~ anhydride. or formed.in s a coﬁ%ﬁ %g agent./such a
Co1-(3- d|nethylanlnﬁﬁr%%ﬂﬂ)_@iéé etQ¥L§ggpgq;lnlde hydrochl pri de EEDC)
_ Preferably the h@hl|lc group Is coupled using condi t &ﬁgm&n whi ch the
- -conpound of fornﬁ?a I'1l- is an acid brom de forned in si}8*y the action of

brono-tris-pyrrolidi no-phosphoni um hexafl ugaro
reactionis conveni ently 10 performed under j

BroP) This
gonditions in

p?osphat@v
entrat eg

) 'R” S pybmp. 7."1TFADGM -
S A MWQ; f
o ' BocHN

-Synthésié of compounds of f_pgg;ula (1) where Lp 'is"_a‘tet_rahydfobéhzbthiazol'e

‘ ,
1ch!or(nalion‘ AN S . - . : : B
Ry - 2. thicures; R; X : Gy - ) o -
isation i - . S : R
Ra"eg 2, 30r4-M:yd ' ' - H_g'*NHZ . - o '
' H, Cy o N , . H‘:g—NH’_ '

N== /l\ : N*—’( -0 : N=<N

| 7 _' ' o : : 5 I s . 1. R;MgSr, THF (o)
o T _=. : — s
. | ‘ ‘——‘—"‘. _ pybrop, dmap ‘ © 2H,PdC PN
o "o e | |
- o l coupling/
Ra=eg. alkyl deprotection -
' ' .foﬁnulaj

- 5 Thus viewed from a further aspect, the :anentlon

: prov1des a process for the preparatlon of a compound accordlng
to the J.nventlon which process comprises coupling a- llpophlllc
group to a compound of :Eormula (VIII)

10 . Ry~ (X),-CH(Cy)-Z; (VIIT)
or a protected derlvatlve thereof . (where:.n R,, X and Cy are as

'deflned above and Z, is a reactlve functional group).

The-reactive functional group, -Zl may be, fOr_example, a



pr oV @t %onpound of formula (IX) z2-CH(Cy)-L-Lp (IX

| nstead of introducing the group L- Lp as the final stage pg%nesioogt ep, the

compounds of fornmula | nmay alternatively be prepared by a process in which
the group R2 is introduced in 15 the fihal process step, which is the
preferred route. In another aspect of the present |nvent| there is
CTvﬁ%? ¥Ry, L and
Lp are as defined above and Z2 is NH2 or a salt thereof but excl udi ng the
corrpounds phenyl gI yci ne 4- rret hyl tHi azol - 2- ani de and phenyl gl yci ne

5-met hyl t hi I thyl Al th mbodi t I ate t

pr gg%% % tzfl(ie p?e)p/)%gg 10 orﬂaqaldceoprg%‘tﬁ?eﬁ gécgr :‘#‘ﬁg’ﬁg e F%Wé%@?on
whi cdmm@o@ss gonpr ases ridacid)rgllkeoxpoapbanglofrdugr.mda a(th) 20 Z2-CH
&Q%ébﬁpaié%&stéﬁa Goher el a%uke@agnhgdgaaea%xd%ﬂs ljabgve ;and 22 is

or a‘reactive function oup), or a protected éerlvatlve
therminngtdaoaptoﬁ@oagén@f charhnd a 1X)325182thgr3aw(1)ﬁo;6ﬁ\zﬁwm h3R2 is as

d bove i n.appr o8 ti :
pfgote %f el??@g et | reofcmf o]T]ICPg gﬁﬁb neces?;ﬁ?\'/tg'y"g t‘Eijl%(lg’)rem)val of any
pr ot bpépiyi Yt oupsouB0iFhgeurfled aisompoanddof ibosmira which whireh X- X :
repr Pnd GNHeo 2 GRAPOYRE ofs atrpra@i& gkﬁ,}ua}% \Méy %dﬂ'ﬂ s FEl B9

reacted wth a conpounds of formila eactlve
deritvlat|a/cetidmreﬁfbrsmohtataaﬁrp)amdliMmdephos@nonamiﬁydr| de, for exarrpl e as

Sﬁsﬁ? ;Pa:ﬁ&&&ﬁe‘ﬁo%ﬁgﬁ!ae%%&%ﬂ 35 %QQBQEB%S i S vemex(ll;ﬁ; and
10 performed under concentrated conditions in dlchloromethane

using dlmethylamlnopyrldlne (DMAP) as catalyst- , -
Instead of lntroduclng the group L- Lp as the final stage”

process step, the compounds of formula I may alternatlvely be

prepared by a process in which the group R, lS 1ntroduced 1n

15 the final process step, which is the preferred route

In another aspect of the present invention, there is

provided a compound of formula (IX)

ZZ~CH(Cy)—L—Lp

{(IX3)

(whereln Cy, L and Lp are a$ defined above and Z; is NH, or a salt
thereof, but excluding the compounds phenylglyc1ne 4—methyl—
thiazol-2-amide and phenylglycine 5-methylthiazol-2-
ylmethylamide.

Another embodiment may relate to a

process for the preparatlon of a compound accordlng to. the

1nventlon wthh process comprlses reactlng a compound of
formula (IX)

;;20_ . - zghCH(Cy) ~-L-Lp

. T (1%)




WO 02/ 47762 -37 believed to be novel and are provided as.aqéym%gﬁhsaspect
of the invention. In another aspect the invention relates to a process for
preparing a conpound of fornmula |I conprising deprotecting a 5 conpound of
formula (1'): R2,-X-X-CH (Cy')-L-Lp (1') wherein R2, is R (as hereinabove
defined) as 3- N Boc-am nonet hyl phenyl ), defined) or protected 10 defined)
or protected group is present. Cy' or protected R2 (such is Cy (as

her ei nabove Cy and Lp, is Lp (as hereinabove Lp;. providing at |east one
prot ecting Conpounds of fornula.(lf%6q?1vwnch.L represents CONH and X-X

Ir epres S, CONR, where R a, is an qptionally substituted benzyl group,

sucHgggﬂ%%igggﬁéﬁhé?ygéﬁgyFfenﬁf %@fﬁfgﬁﬁﬁgﬁ“%SEH§Fn§2L@F'ﬁﬁtH@d@Logy,

st anL,ingokr amran clidehyde Of 1 Q5 Ml 2, an optional ly substituted

ben 2Iarrine.of_ formula R2a, N, aﬁgisgﬁﬁﬁg%Fe§T%$6¥¥ﬁﬁ§F i o-Vale e

N-p 3k rorePryPBRAZ Bifc faehg lasuéh as 3- BOC- ani nonet hyl benzoi-c

aeid. The protecting groups may Iqagved using 20 trifluoroacetic acid.
it

Preferably, rather than. starting an isonitrile of fornmula CN-Lp, it
"has been found to be.. advantageoygjto start with an isonitrile of. fornula

X -.(}g%ZCHZCCogg Xl) .25 in which Rrepresents a (1-6C)al kyl grou
gucﬁwggigéphyz,%ﬁ)as eéln%d above and Zj istH'or anéppro%riaﬁe J P

';eactive group), or a protected derivative thereof, followed

if necessary'by'the‘xemOVal of any prbtecting groups.’

1 30 ‘Thus, for a compound of formula I in which X-X repiesents
CONH, a compound of formula (IX} in which Z, is H,N may be

- reacted with a compounds of formular(x) in which Zny is'COOﬁ or
a reactivé,derivétive thereof, such as an acyl halide or an

anhydride, for example as described in the Examples herein.




- compound of formula :(XIV) R -

sompound gl vt Be XoVb1TBat HEl e ERed it b SRn ARl MUl 2

(). ‘Eb?—tapﬁeéfilpﬁe i ntenedi ates described herein are believed 10 to be -

- physi ol ogi cafPy2PotErabPEPESTEL &
Tart 15rgpawhing b @eypoenar afl yorewfler Teddnpraeupld @@ pRASR gL RS

- |'i pophi ‘F‘P’EPBPHQpOpr tog

0,
. Y

N

afford a. compound of formula (XI1) R2r-CONR 8 -CH (Qy') - CONE )

- 2CH20COOR (XI'1) The conpound of formula (XI1) may then be T eefRith a

30 strong base, such as potassiumt-butoxide, to afford-a conpound of
for mul ayf «21 CONRla '- CH (Cy') - COOR (XI11) WO 03¢4/6H%05526 - _
PCT/'GBOY‘(%(E@Z%G he conmpound of formula (XI11) may then be hydrolysed, for
"exanple by treatnment with [ithium hygﬁom de in ethanol, to afford a

- CH (') COCH (XI'V) The
tions to a

nd formng cond a conpound of for mil a

novel . The present invention al %Le rov;l?:(e%s th%g%?:'\%l r?l‘é{ ng)(s_:ressar ﬁch
art'yE I e d Ko %I% the '

‘toget her. at an .appropri \age in the preparation of the Wiere the .
H*b‘ﬁr':‘sé Jiore than one conpound. of formula I using
conventional. nethods or as described in the Exanples. The corrpounds of

~ the invention may be adfnEs#eCE{dy) ahylP20 conven{®ht route, e.g. into -

the gastrointestinal tract (e.g. -rectally or orally), the nose, 'lungs,

nuscul atheeedn RyassuRat (ae lorrd irascies eryned'heoI:(mmtmdBemz b(esuch

'adm nistered in any convenjent admnistrative form e.
' as 3~N-Boc- -aminomethylphenyl), Cy' is Cy (as herelnabove

defined). or protected Cy and Lp' is Lp (as hereinabove
10 defined) or protected Lp; prov1d1ng at least one protectlng . rff
group is present '

Compounds of formula (") in whlch L represents CONH and

X~ X represents CC)NR,_La where Ry, 18 an optlonally substltuted

benzyl group,-such as 2, 4- dlmethoxybenzyl may be prepared
'15‘us1ng Ugl methodology, starting from an aldehyde of formula

CyCHO an optlonally substltuted benzylamlne of formula Rm!NHW.

an isonitrile of formula CN- Lp and an N- protected 3- i

amlnomethylben201c acid, such as 3 -BOC- amlnomethylben201c.

‘acid. The protectlng groups may be removed using ,
‘26 trlfluoroacetlc acid. Preferably, rather than starting w1th an
' 1sonrtr11e of formula CN- Lp, it ‘has been found to bhe

advantageous to start with an isonitrile of formula (XI)‘
| CN-C (CH,) ,CH,0CO0R
(X1) -
-A25 in whlch R represents a (1 GC)alkyl group, such as methyl to
| afford a. compound of formula (X11) ' '
Rz’—CONRla ~CH (Cy') -CONH-C (CH,) ,CH,0COOR
| (X111 )
The compound of formula (XII) may then be treated w1th a ’

30 strong base; such ag potassium t-butoxide, to afford a. '

compound of formula {(XIII)
{ - .

R*-CONR™ -CH (Cy') -COOR

N A (XTII)




tabl ets, powders, capsules, solutions, dispersions, syrups;s 5
~suppositories, gels, enulsions, Such conpositions may coﬁ{aln conponent s
in pharmaceutical preparations, e.g.. diluents,. nodifiers, sweeteners,

bul ki ng 6846, @and further active agents Preferably th .Ljons mnll
be 30 gﬁgr?%e and in asolution. or. suspen5|on formswt(“clgﬁﬁﬁ?d iﬁ

injection or infusion. Such conp03|t|ons forma further 25 'suspensions,
patches etc. conventional carriers, iﬁH aspect of the invention. '"The
foll ow ng are exanpl es of pharnaceutlcal of . conpounds ‘according to.the
invention. c$h90§PmP@H§dZﬂi'Ebrmnﬁa:NXEilmDmEy4ﬂﬂﬁﬁ BREThEBOA1 9626 - 39 -

o ed, ot ABLE ?’3" R aRan R SRR S| N OB Mo
‘dried 288foREgReSPERPSREL égmeQSt P8l 460 ng The above |ngred|ents are

n1xed and f|IIed |nto hard gelatln capsules in 460 nyg. quantjtles
- -CONR™ CH(Cy) -COOH

5 o . o ', _ (XIV)

The compound of formula (XIV) may then be reacted with an’
amine of formula_}IN'Lp under amlde bond formlng condltlons to

afford a compound of formula (I‘)

- Certaln of the 1ntemed1ates descrlbed hereln are:believed'
10 to ‘be novel The present 1nventlon also provmdes the novel .
1ntermed1ates '

. If necessary phys1ologlca11y tolerable salts oan be
formed using methods known 1n the art. S

‘ Where the llpophlllc group Lp comprlses more than oner"

15 group, it may generally be formed by coupllng these groups

' together at an appr0prlate stage in the preparatlon of the
. compound  of formula I us;ng conventlonal methods or as
'described in the Examples. : _

The compounds. of the 1nventlon may be admlnlstered by any

20 oonvenlent;route, e.qg. 1nto the gastrointestinal tract (e. g.
rectaily'or orally), the nose Iungs, musculature or
vasculature or transdermally. The compounds'may be
'admlnlstered in any convenlent admlnlstratlve form, e.qg.

" tablets, powders capsules, solutlons, dispersions, 7 _

25 ‘suspensions, syrups sprays, suppositories; gels, emulsions,
patehes etc. Such compos1t10ns may contaln components
-conventlonal in pharmaceutlcal preparatlons e.g. diluents,
carriers, pH modlflers, sweeteners, bulklng agents, and
further active- agents. Preferably the compositions will be.

30 sterile and in a solution or. suspen51on form suitable for

,1nject10n or 1nfus1on. Such compos1tlons form a further
aspect of the 1nventlon |
'The following are examples of pharmaceutioal compositions
of compounds according to the invention. |




20 13 June 2005 WD 02/ 47762 PCT/ GBO1/ 05526 -40 Fornulatioanh$g%§5 Tabl et s
“each containing 60 ng of active ingredient are nmade as follows: c?ive
“Ingredient60 ng Starch45 ng Mcrocrystalline cellul ose35 ng
. Pol yvi nyl py j .doned4 ng Sodi untar boxymet hyl starch4.5 18ShEum

stearatéﬂ?ébﬁgk%alcl Tot al 150 ng The active ingredient, E?g§%E?&§%§
~cellul ose are passed through a.No. 45-nesh U.S. sieve and m xed -
t horoughly. The. 20 solution of pol $9Pnyl pyrrolidone is nmixed with the

_resultant.  powders which are then passed through a No. 14 nmesh U.S.- .
sieve. The granul es so produced BPEmBLAEdCRt 150C and passed through a No.

- 18 nmesh U, S. sieve. The sodi um carboxynethyl starch, nagnesi um stearate,
and talc, previously passed 25 through a No.. 60 nmesh U. S. sieve, are then
‘added 't o t hélang &m{@@mmamul@ﬁ @rraringenp red alggrgridss db ldowingb) et

““ machine to 'yield tablets eaCh‘Mﬂﬁgnghﬂéﬁ£§@- Viewed fromthis aspect the

*-invention provides a pharmaceutic conposition conprising a serine

- proté&ase 30 (tryptase) inhibitor according to_the invention together with

‘T.at | east one pharmaceutically acceptable carrier or excipient. The

~ -pharmaceutical conposition may al-so optionally conprise

- Quantity
{mg/capsule)
| (h' ' Active Ingredient_ : .. 250 o i
: ~ starch, dried - . 200
Magnesium stearate o I 10
.15 Total - R ' - . 460.mg

- The above ingredients are mixed and filled into hard -
~ gelatin capsules in 460 mg guantities.
20 | R

T




at |east one further antl-lnflannatory Viewed from a furthg
i nvention provides the- 35 use of "‘a tryptase inhibitor accordJng to the.
invention for the manufacture of a nedicament for use in a nmet hod of
treat megly gbRiz9ésne 2005 WO 02/ 47762 PCT/ GB01/ 05526 - 41- F Rﬁ%?@ ;n or

non- human anlnal body .(e.g. a nannallan avian or reptilia &? :
conbat (i.e. treat or prevent) .a ? |t|on responsive to said |nh|b|tor
whi ch conprises admnistering an ef fective amount of a conpound accordi ng’
‘to 5.-the invention. Viewed fronlg ;ﬁr& L. asgect the invention provides-a

- nmethod of treatnent of the human”or non- ﬁuﬁa animal body  (e.g. a.
manmal i an, avian or reptilian body) to combat a condition responsive to a

-tryptas hibitor, 10 The dosage. of t inhi bitor conpound of the:
.;|nvent|gniDT %E gnﬁ H%S&ﬂﬂﬂ?ggh c??ﬁ%ﬂﬁ|%%9¥ﬁd%%%tc%ﬁ%|@?%ﬁla%elng.

'treated t he adn1n|stratyon route amm16w35|ze and species of the patient.:
§er in'general., quantities,of‘ fromO0.01 to 100 nDI/kg bodymelght\mll

be a . 4 )l ication eby. -

i ncor por at ed by reference., The invention will now be described further

W th refecﬁéce to.the follomnng non-limiting Exanples. 13 June 2005 WD

02147762 P dPeedu9nExperi ment al :  Abbrevi ati @8s™gsed hereinin the

reaction Schﬂﬂﬁﬁﬂﬁnd exanpl es - fol | owl UPAC- | UB nonenglzatar e. Addi ti onal ,

‘abbreviations, are’5 BOC,_t-butyloxycarbonyl; HPLC, high perfornmance I|qU|d-

chronatograM%FIQR§YﬁQ%ﬁﬁ%P%hF@ﬁﬁFi@ﬁaphy; MB, mass 35 mg o

10, Polyvinylpyrrolidone _ 4 mg
Sodium - carboxymethyl starch - 4.5 mg .

Magne31um stearate 0.5 mg

~ Talc o R o - 1 mg

i5 - Total S ': ' o 150 mgd

. The actlve 1ngred1ent starch and cellulose are. passed d'
_ through a No. 45 mesh U.5. sieve ‘and mixed thoroughly. -The,
929 solution of polyv1nylpyrroildone is mixed w1th the resultant
'powders which are then passed through a-No. 14 mesh U.S:
s;eve. The granules so produced are dried at 50°C and passed
-through a No. 18 mesh U.S. sieve, The sodium carboxymethyl
| _,Starch,_maghe31um stearate,‘and talc, éreviousiy passed |
: gS through a No.. 60 mesh U.S. sieve, are then. added torthe'
o granules Which after m1x1ng, are compressed on a tablet
‘Amachlne to yield tablets each welghlng 150 mg.
Viewed from this aspect the invention prov1des a
pharmaceutlcal composition comprlslng a serine protease
30 (tryptase) inhibitor according to the invention together with
Cat least one pharmaceutically acceptable carrier or excipient.
The pharmaceutlcal composition may also optionally comprlse
' at least one further anti- -inflammatory
Vlewed from a further aspect the invention provides the'-
- .35;ﬁse of a tryptase inhibitor according to the invention for the
2"manufachre-of a medicament for use in a method of treatment

gt the
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spectronetry; "Rt, retention time, NVR nucl ear magnetic res ~ DIVF,

“di met hyl formani de; Quant, quantitative; DMAP, di nethyl ami nopyri di ng; TFA,

trifluoroacetic acrid; Sat., ‘10 saturated;. Ag., aqueous; DCM
di chl or oyetobangz PyBroP, brono tris- pyrrol i di no- phOSphOI}U]'mBm/()ssz(;

“hekaf | uor ophosphat e; . Phg, phenyl gl yci ne Chex, cycl ohexyl; THF,

= chromat o
" 230-4B0tAesARVeRtidiofi.cati on of fi naI 25 products was by crystalli satl on,

flash col Umvﬁ@h@@ﬁtﬂ%nﬁl%mfur‘&he@ %@p%@t rt%\éerﬁﬁre?ﬁ%%ﬁq AefriQ A Mt ers

0 a
' conpr es¥EERE0P m*ir@@dc"}ﬁm Ofmhwuf@nmrmoaﬁmne% ag}lzel
‘consi st ge.gf. aqueais Itikd,| wieacel eepiid it bddy)and Homiglcuant B 90%

(G adi e fPPIGHACRUESE RS E S &P Pt \
“.m nules, t he@h20d¥sBaeo o6 Bnmmm wicnyices)d of ddtd dnsrengrien anal ysed

B L

tetrahydrofuran; DiBal, diisobutylalggm nium hydri de; KHI\/DS pot assi um _
~bi s(trimethyl si I yl)am de DBU, 1,8-di azabi cyclo[5 4.0]undec-7. 15 ene;

13 e t“ﬁef”"‘"“@W'&e'm‘m“‘aﬁ“@@““aézé’°d@ﬁ“@'9°éwﬂﬁ| Lo ile

S iine a ro car.bodi i_m rochl ori.de artin

~ materiaf% WS%E T&&?‘pr?é’%’d P MORPEH a(H' ‘GG Iq]ﬁer“i'g"n RigY I1_1:<'in(‘_5‘aster ?
-(I\/brecambadll:JK)m Aemdmlﬂdeyehamlwlihhﬂmm dgao(lﬂldm@gels,esUK) "Nova 20

Bi:oc henhgm;l%g@g%m?ar i egfr %%q_b,%manlook%ftf Gt U uq'fd] §Ctpcjé>3ﬁ?£1§ é::?

phy was out-"usin rck.” sirlica

Del t aprep 40 t | ow rate of 50 nL/m nute. using Ita%ak C18 radi al
oHYuant. A -

acetoni tril.e, i.n_agueous t.rifl uor.o cetlc amdﬁ%% % wth gradient elution
Y%'B to 20 % B over 4

eing treated, _the administration route and the gize and
- species. of the patlent However in general guantities of
- from 0.01 to 100 pmol/kg bodywelght w111 be administered.
15 - All publlcatlons referred to hereln are hereby
1ncorporated by’ reference
. The 1nvent10n w111 now. be descrlbed further w1th

. reference to the follow1ng non llmltlng Examples




“to 20 %

Anal ysis: Proton nucl ear magnetic resonance (1H NIVR) specq g,gw
recorded on a Bruker DPX300 (300 MHz) Analytical HPLC s were perPorrred on
a Shimadzu LC6 gradient. system equi pped W th an autosanpler. Eluant A

consi st ggh @f4Agpieous trifluoroacetic acid (0.1 % and ebé@)ﬁB@mgﬁgy st ed
of 90 acetonitrile and 10 water, containing trifluoroacetic acid (0.1 9%.

‘Gradient 1 elution began at 5 %B agg I ncreased to 100 % B over seven 10
m nutes. Gadient 2 -elution began at % B and increased to 100 % B over -

~ten mry%g nt. 3 elution began at 5 % B for one mnute,. increasing:
Ff’%gt'qhg fourth m nut e, 40 % B.. after the 14t h mnute and then

100 % B after the 15th  mnute. The col unns used were Luna 2 C18 (3 R 30

: 4, L 1 150 d S tr 3. 5 ,
o 5 ReBRe T o h i uBel BerRiis SHe. SeRehibn SrharE e R sl

'API 15OE<>,(llbﬂSIIUBHEHI[UBeﬁum@ﬂed.awlutrlé aAldma;l%n@lLB abBIre A3 ons3QaEm X 4. 6 ,
20 eIutlngvm E % t0-100 %.acetonitrile,.in water -over five mnutes
(gr adi ROC4) LRBEKOGXYCIEDNYAG HELSy nPe RESFOIBapREN MG ne

2- anm nogrpALRbazaphe; awi de;ibusdt rchfrbﬂert%eetpaty@) M$3l tnass
_ 2, 6-Di ani nobenzot hi azol e 2 Ami no- - 6-nitroben zothi azol e (500 ng, 2. 56 :
mol ) weReAFESBREY: 3Bt nTRECRAAON (tzeem}q%dnml@ﬁgama@q}'m%n car bon.

(50 rrg)raeenaﬁeeedoﬁs g8 huihy1ird B0 dubnl) quihe 12FRSRIeRMARS
- replaced w th hydr ogen and the suspensi on was stirred overni ght The

~ catal ys#imashyéaBiearEyigaaei o T | tridilaeraneetire agdidredatevapor ated to-
af forgl ga@ughe@anoﬁgnzogau%%e 6420 3 Mordhethat® 72 B B8 a0 id.
13 June 2005 WO 02/ 47762 - 44
. tris- pyrrolldlno—phosphonlum hexafluorophosphate, Phg,
phenylgly01ne, Chex, cyclohexyl THF, tetrahydrofuran; DlBal,
dllsobutylalumlnlum hydrlde, KHMDS pota581um | '
. bls(trlmethy181lyl)amlde, DBU, 1,8- dlazablcyclo[S 4 O]undec -7~
i5 ene, Trlsyl tri- 1sopropylbenzenesulphonyl, Z, _
‘rbenzyloxycarbonyl, and EDC 1~ (3 dlmethylamlnopropyl) ~3-
ethylcarbodllmlde hydrochlorlde. Startlng materlals were
' purchased from Aldrlch (Gllllngham, UK), Lancaster (Morecambe,'-'
'UK), Avocado (Heysham, UK), Maybrldge {Tlntagel UK), Nova“ .

'2Q‘Blochem (Nottlngham, UR) - or- Bachem-

Purification: _ _ ) _
.Flash column chromatography was earriea out using Merckasilica'
 gel si60 (40-63 pm, 230-400 mesh). Purification of final |
25 products was by crystalllsatlon, flash column chromatography L
~or ‘gradient reverse phase HPLC on a Waters Deltaprep 4000_at-a
) flow rate of 50 mlL/minute using‘a Deltapak C18 radial
'compfeSSion column (40 mm x 210 mm, 10-15 mm particle size).
' EluantjA‘consisted of aqueous trifluoroacetic acid (0.1 %) and
30 €luant B 90% acetonitrile in aqueous trifluoroaceticlacid-(0.1‘
%) with gradient e1ution (Gradient, 0 minutes 5 % B for 1
- minutes, then 5 $ B to 20 % B.over 4 minutes, then 20 %'B to
60 %, B over 32 minutes). Fiactions were.analySedrby analyfiCal'
 HPLC and LC/MS before pooling those with >95 % purity for
35 lyophilisation. | ' -




PCT/ GB01/ 05526 N—BOC—D—PhenngIyC|ne 2- anlnobenzothlazol 6180,5E2005
N- BOC- D- Phenyl gl ycine (250 ng, 1.0 mmol ), 1-(3- '
di et hyl am nopr opyl ) - 3- et hyl car bodi i mi de hydrochl oride (190 5 ng, 1.0 mmol)
and 7-agas b lydr oxybenzotriazole (140 mg, 1.0 - mmol) wer gcpigpoi/méhad n
di nethylfornanlde (3 m) for ten mnutes. 2,6-D am nobenzothi azole (160
ng, 1.0 mmol) was then. added and the qutlon was stirred overnight at room
‘tenperature. Ethyl acetate (15 nlL) m% “added and the solution 10 was washed
W th water (5 nl), saturated citric acid solution- (5 n), saturated NaHCO3
(5 nm.) and water (5 nL), and dried over MySO4. The sol vent was renobved
under rggycedipeessure to afford N BOC-D-phenngIyC|ne
2- anlnobenzothlazol 6-am de. 15 1H NMR ( ﬁ é H br s, o
C( O NHAPFotgn puciepr magpghiet ﬁ?%%BFECE( 1)1#1) MF?) 3@3? LER BPLE, Ph): 7.23 -
©7.05 (3réhor3éd Eh)a ﬁrgﬁelePRBgO 4308 d@zhz, hﬁﬁ&ﬂthb@&OM@ﬂdﬂﬁ v ey
',C(S)FD 6.72 (1 H d, 0 Hz, benzothi-azol e 5)H) 6.05 (1 H,
d, J = peREormePhyn 5, @21@2%1 %?659rm|ﬂ12)entze&f§t%t eeuipRsd ¥itBoagy); 1.27
| (9 H s, 5&5 glgp_enyhghxﬁtnﬁ 2oA5% 8pbanget higazelsbratirdehcs@lattion of
: -D-p enyl gl yci ne 2-am.nobenzot hi azol -6- "am de.in dlchloronethane (5
rrL) wasacidal @diwkd hang elppntioBoaeefictas @f( §0nk) agsd ddditid® fdd 30
m nut es, o The,, , di.ghl eaﬂﬁsagilﬂﬁ éeﬁf%e%gc@@l@ W4 8GRt nC ACH d ey pi dpioved
under reduced presSsure an e residue was triturated with diethyl ether
to af f ot deDuphenybgtgni at 3- dnBnabeniothieased- 60 aR0dé & quey seven
.trlf o] te 0 ) 5 g :
A%?ﬁ%%%ﬁﬁg?)beﬁgéﬁﬁgﬁﬁ ﬁ P§?$g1R8 % anlnobenzotﬁda§§9ﬁ§a%§%(ﬁ? _
{rlfluoloac%tatevsaltem B@ﬂatesanlﬁ@ﬁé&hﬁtbén@éﬂ@l@@l@qgﬁn)aﬁ]51pd3nnnl)
-3 dlff?r %H&Bro%gkréa Ly, £8r 90! B decRudkagh @i is, (e dp MO -

T7-aza- roxybenzotri azol e (
%‘B after the 14tk minute and then 100 % B after the 15th
mlnute., The columns uSed_were'Luﬁa 2 C18 (3 u; 30 mm % 4.6
15 mm), Luna 2 Ci8 (5 p, 150 mm x 2 mm) and a Symmetry Rp8 (3.5 p,
"50-x~2L1-ﬁm); ' - | o | |

LC/MS were perfdrmed on a PESCIEX single quadrupole API-150EX
'1nstrument, ‘equipped w1th a Luna 2 C18 column: {3 p, 30 mm x 4.6
20 mm) elut;ng with 20 % to 100 % acetonltrlle in water over flve

minutes (gradient 4).

v,
1

Method 1 . _
25 3 (Amlnomethyl)benzoyl-D—phenylgly01ne 2—am1nobenzoth1azol -6-

amlde bis (trifluoroacetate) salt.

2,6-Diam;nobenzo£hiazole _
ZﬂAmino—anitrobénzothiézole (5007mg,'2.56 mmol} was dissolved
30 in methanol_(20 mL) and 10 % palladium on carbon (50 mg) was
added as a slurry in methanol (1 mL) AThe atmosphere was
replaced with hydrogen and the suspen31on was stirred
vernlght The catalyst was removed by suction filtration and
the solvent evaporated to afford 2 6~ dlamlnobenzothlazole (420 .

LR

35 mg, 99 %) as a pale yellow sglld




WO 02/ 47762 PCT/ GB01705526 -45 mmol) were stirred in di net{%hf%r%@gi de (10
m.) for five mnutes. D Phenylglycine 2-am nobenzot hi azol
trifluoroacetate salt (350 ng, 0.85 nmol) was then added and the m xture

was sti ni ght. The solution was poured 5 into et cet ate (20 )
and_-m%&%’m‘f’h % HCL (5 nL), saturated NaHOOB (5 nl) péﬁd;a%/ WO (5 my,
dried over MyS04 and the solvent renpved. under reduced pressure. The
crude product was purified by flash 4451 utm chr omat ography on silica gel
(60 %ethyl acetate / 40 % hexane to 100 % ethyl acetate) to 10 afford N
BOC- 3- (am nonet hyl ) benzoyl - D- phenyl gl yci ne 2 ami nobenzot hi azol - 6- ami de.

This W—mGsmthglﬂcﬁhéozom&heﬁen(zétﬁkhzeﬂdsT—EahlﬂdéOfOacet ic acid (5
m.) was _ added.. The ution was stirred at roomtenperature for 30

m nut esNHRPOT R RN 6+ BRetBaRemand leQcomeli s i i-Udroacetic 15 acid were
L t ed t t hyl
r enovedy Lneety I £ﬁ&ﬁ@§&é@§§§U§eegﬁgggﬁgggﬁﬂs_%ﬁeny&ﬁk uri S MA(HQ%Ie y

- ether. to afford (am nonet h ycin
2- anihdBenzbt hiEme) L GamarﬁdéZas1rh§*d1rpxy1:>anzoareaabéesallt40(qugQ mo 32 %.

I oo R oy Srdd RGeS ePRIRSLY' 33°hS) AP bicnl N (Benvoyl

am nonet hyl benzoyl hyl ) benzoyl
6) H) ;ninges. 7. ﬁgﬁf@Lﬂnlmban;:ptﬁléi’olé' 32604mbl, m. 0AmINAA.)8¥akl tHens,

CHPh) : 5 _HPLC (Lu ient 1): rt = 2.80
" m nut esa L%%Né%} L%u}}léa ST en‘%lg ?lt_'lFFe& ‘ivﬁﬁn?ﬁghg Qg R8P (M) +. Exanpl es
1-.8 W@f@%%ﬂﬁml se%thyﬁtdmeeisan”e Way @ab) t hes38deedpaund tok Mehhedod using
the h 6- Di ami nobenzot hi.azol e, Exanple 1 :
%ﬁqodn%ﬂtﬁ enzoy %é%%lgnﬁg‘f‘gifnﬁéguﬁég? | S3trag acid solution N
‘rret hyI tld 4eivol -2tamiaed rm;iiﬂmmg Ol @RTat exfBldater (5 mL), and ‘dried -
over: MgSO4 The solvent was removed under reduced pressure to

| afford N-BOC- D—phenylglyc1ne 2- amlnobenzothlazol 6 amlde

15 'H NMR (CDCls): 8.93 (1 H, br s, C(O)NHAr); -7.72 (1 H, s,
benzothiazole C(7)H);7.35 (2 H, br s, Ph); 7.23 ~ 7.05 (38,
- m, Eh);‘6.93 (1 H,:d,_J' iQ Hz, benzothiazole C(41H.or |
C(S)H}; 6.72 (1 H, d, J = 10 Hz, benzoﬁhiazole-C(4fH or )
~ C(5)H); 6.05 (1 H, d, J=7 Hz, CHPh); 5.92 (2 H, br s, NH);
20 5.45 (1.H, br s, BOCNH); 1.27 (9 H, s, 'Bu).

'1ﬁéPheﬁy;glycine,2—aminobenzothiazol—6—amide ,
A- solution of N-BOC~D-phenylglycine 2—aminobenzothiazol46—

7 amide in dichldromethane (5 mL) was treated with
‘ 25ftr1fluoroacetlc ac1d (5 mL) and stirred for 30 mlnutes 7=The
'dlchloromethane and excess trlfluoroacetlc acid were removed
,under reduced pressure and the re31due was trlturated with
_dlethyl ether to afford D~phenylglyc;ne 2 amlnobenzothlazol 6*
rrramlde as its trifluoroacetate salt (350 ng, 89 %) .

30 |
3-(3minomethyl)benzoyl-D—phenylglycine 2~amieobeezothia30146-
amide trifluorcacetate salt ‘ | |
N-BOC-3~aminomethylbenzoic acid (250 mg, 1.0 mﬁol), 1-(3~
;dimethylaminopropyl)~3—ethylcarbodiimide'h?drochioride {190

35 mg, 1.0 mmel) and 7—aza-1—hydroxybenzotriazole.(140 mng, 1.0



13 June 2005 WD 02/47762 -46 From 5-acetyl -4-net hyIth| azol ﬁJWS
PCT/ GB01/ 05526 1'H NVR . (d3 acetonitrile): 8.92 (1 H,d, J = ., NHCH)
7.95 5(2H br s, NH2) 778 7.65 (2 H in, Ar); 740714(7Hin

AN %62}47'5'%) (x-CH); 3.87 (2 H_br di J=pBy g, 0ssGH2NH)

2.32 (3 addltlonal met hyl group concealed by solvent peak
between 2.20 and .2.30ppm HPLC (Lugg 2, Gadient 1): rt = 3.55 m nutes.
10.LC/Mb (Luna 2, . Gradient 4): rt =178 i nut es, 423 (M—|)+ Exarrple 2

LSRR e LSS R gy

8.07 - WMisdtdsl NVRPhdByagéyonner PHenindBedtotbikzod. ~6Habdnded NHAr) 9. 07

-20 (3 (12 1 6 Hz,
Py tattyitdeacteake zaaf Alsolphe B g gl skl ihely atptag O
- n1nutesth¢6ﬁﬂﬁtﬁtenaa3 sEﬁadeenbvérhlghtt T&eZ&odmmubeswae4@3u¢NH)+ 25
- Exanpl e, 3 3- onet h oyl - D- phenyl gl ycin | hlazol

an1de5t????u%¢%§ e?ﬁ?gg &IﬂB%SéL#réﬁg W% %1 H&Ptﬁléng32q§ i H NNR
..-,__(d_A; ggt ?éziﬂﬂ:slte& ﬂiHC@gS(fri ﬁlﬂp mdpraateel {exmnapgemdd dvebd MJ@SONHG&& 7. 39 ‘
: I n T Hm Ar 1 H s su ose
upon d, the 6s%ve{l§ eﬁsnovedlen(ﬂfr Hegeceesem urg .- 20 THE Cfé‘d(ezp%p é{%@ .
 ‘55 2 X $4B)put3rieaenzy0@3a9¥ Q14hihb2nPehaE3gk35526n silica gel (60 o

% ethyl acetate / 40 $ hexane to 100 %.ethyl acetate) to. '

llo-afford N;BOC 3 (amlnomethyl)benzoylfD-phenylglyclne 2—

'amlnobenzothlazol -5 amide. This was dissolved in

e

dlchloromethane (5 mL) and trlfluoroacetlc acid (5. mL) was
added. The solutlon was stlrred at room temperature for 30 )
' mlnutes before the dlchloromethane and excess trlfluoroacetlc
157a01d were removed under reduced pressure. - The residue was’
trlturated Wlth dlethyl .ether. to afford 3- 7
~(am1nomethyl)benzoyl prhenylgly01ne 2- amlnobenzothlazol 6—
amlde as. 1ts trlfluoroacetate salt (150 mg, 32 %).

20 'H NMR (d, MeOH): 8.21 ppm (1 H, s, benzothlazole C(NH); 7.97
" (1 H, s, aminomethylbenzoyl C{(2)H); 7.94 (1 H, d, J = 5 Hz, 3~

(aminomethyl)benzoyl C(6)H); 7.80 - 7.48 (5 H, m, Ar); 7.47 -

7.32 (4 H, m, Ar); 5.81 (1 H, s, CHPh); 4.22 (2 H, s, CHNH,).

Mk

,25 HPLC (Luna 2,. Gradient 1): rt = 2.80 miﬁuﬁes.
'LC/MS (Luna 2, Gradient 4): rt = 1.40 minutes, 432 - (MH)™.

7 Examples 1 - 8 were synthesised in the same way as the
30 compound of Method 1 using the the indicated amine in place of

2, 6-Diaminobenzothiazole.

' 'Example i
3—(Amlnomethyl)benzoyl—D-pheny1g1y01ne 5—acetyl 4—
35 methyltb;azol —Z2-amide trlfluoroacetate salt.




. q, J

" -47 HPLC (Luna 2, Gradient 1): rt 3.67 ninutes LC/ MBS (Luna1§J ncgfo%l ent 4)

rt = 1.96 mnutes, 395 (WMH)+.. Exanple 4 5

3- (Anlnonethyl)benzoyl D phenyl gl yci ne .4-net hyl -5 :

. et hoxycaWPRdIAMI6Ri azol -2-am de trifluoroacetate salt. Fromcr/gBoi/65526

4- et hyl - 5- et hoxycar bonyl t hi azol -2-am ne. 10 1H NWVR (d3 acetonitrile): = -

8..20 (1 H d, J =6 Hz, NHCH); 8.02441 H, s, Ar); 7.76 (1 H d, J.=7 Hz,

“Ar); 7.52 - 7.30. (7 H m-Ar); 5,78 (1 H d, J 6 Hz, a-CH ; 4.16. (2 H,
=6 Hz, CH2CH3); 4:11 (2 H, s,. CH2NH2), 245(3 H, s, ArCH3), 1.21 (3

‘H, t, J. 6 Hz, CH2CH3) . 15 HPLC(Luna 2, Gadient 1) : rt = 3.73 minutes.

Lo s (EERE B-asekdiledrmathyltninzpltd wmiatess, . 45.3 (M. t. Exanpl e 5

. 3- (‘Am nonet hyl ) benzoyl - D- phenyl gl yci ne ‘4 20 (nethoxycarbonylnethyl)

=5-nmethylthiazol-2-amide trifluoroacetate salt. From

4- et hox@!cﬁMborﬁsﬁh rmdMnﬁmmyl thi ez ol t 24; adj ng.= 26 i ’\Mi@:ﬁﬂ .9

acet oni ki L,e r..& NHCH) '1.87 - . d, =
H, /(}FF])t(E b?) sy §§2’(7gir7?n A?)6g] {204 f (B HAr)'b? 40~ RIHE)‘I (7 8.8 (1 o
d, J-= BrIHz 5a6QH)(1; 1-144&18 (2=He “siz, o) > 2).:873. 38 3 i 3.55
(2 H s ()‘,O 2.31 (3 H s, Ar CH3’ ”30 HPLC(Luna2 Gralent rt =
'3.54° mﬁﬂ?l‘é% I ((L3iJ 5, GHadiremd be:d onta 1= @t Lnigmatugs co@ﬁﬁae(l\éﬁ+ 1

Exanpl eb§ 3olAshruparichipby oyl | gl ne 5,6-di hydro 3 13 June
2005 WO 02/047762 ECT/ GBA ?ggég 2@ %lpl(an& %036%%1 , _‘

) met hoxyEBPBorhfrraHZeyeregéant(b) ¢ hm@pﬁeﬁﬂﬁam@ates |
10" LC/MS (Luna 2, Gradient 4) D rto=1.78 minutes, 423 (MH) *.

5
J 8
3‘

' Example 2 .
_ 73 (Amlnomethyl)benzoyl—D—phenylglyclne 5-phenylth1azol—2—am1de'
trlfluoroacetate salt T '
15

From 54phenylthiazol—2#émine;

'H NMR (ds-acetonitzile): 12.81 (1 H, s, H-bonded NHAr); 9. '67."
(1 H,d, J= 6 Hg, NHCO) ; 8.12 (2 H br s, CHzNHz), 8.07 - 7 84
20 (3 H, m, Ar); 762—728 (12.H, m; Ar); 5.88 (1 H, d, J=6
~ Hz, a-CH); 4.10 (2 H, m, CHzNHg) |

HPLC (Luna 2, Gradlent 1) rt 4 36 mlnutes.

LC/MS (Luna 2, Gradlent 4) = 2.23 minutes,‘443 (MH);.

- 25 Example 3

‘73*(Amlnomethyl)benzoyle-phenylglyclne 4, S#dlmethyl thlaZol 2—'

amide trlfluoroacetate salt

From 4,5~dimethylthiézoi~24amine.

.30 :

_JH NMR (dqnethanol)"Q 01 (0. 5 H due to partial exchangé, d,-
= 6 Hz, NHCH); 7:99 = 7.93 (2 H, m, Ar); 7.61 - 7.43 (7 H, m,

Ar); 5.85 (1 H, s superlmposed upon d, J 6 Hz, o- CH), 4.18 (2
H, s, CHellH;); 2.29 & 2.18 (2 X 3 H, 2xs, 2x CHs). '




-trifluoroacetate salt. From ' 13LMnez
- 5, 6-di hydr o- 3- net hoxycar bonyl - 4H- cycl openta(b)thi ophen- 5 amn %q NVR (d3
. acetonitrile): 8.30 (1 H d, J =6 Hz, NHCH); 8.04 (I H Ar); 785(1H '

(

2.

'3-

5,

3-

a
:

d, J Mz, Wom77¢8. 62 - 7.30 (.7 H m Ar): 5.80 (1 H, d, JPCT,@BWOSS%CI-I)

4.16 (2 H s, CH2NH2);. 3.72 10 (3 H s, CH3); 2.87 & 2.84 (2.x 2 H, 2°x

t, 2x J =6 Hz, CH2CH2CH2); 2.30 (2.44_pentet, J = 6 Hz, CH2CH2CH2) "HPLC:
ymmetry, G adient 2): = 6.56 ninutes LG M5 (Luna 2, Gradient 4): rt
26 m fHEtECS (L4ﬁ14a (2M4)C;‘rad15arﬁi( let/ = 3.67 minutes. S

(AmM none benzo I-D-phenngIyC|ne 3 ethoxycarbonyl- 4“ S

6, 7- teTtG (l%l‘taﬁlcﬁm‘én‘blfz anitel t36 Mivotteemet 328 (@a}‘f 20 From
ethoxycarbonyl 4,5, 6, 7-t et r ahydr obenzo(b)t hi ophene- anine, 'H NVR (d3, -
cetoni ..trile): 8.25 (0.6 H due to partial exchange, d, J = 6 Hz, NHCH);
06 (lnskamlﬂ,eﬁt) 7.86 (1 H d, J=7Hz, 25 Ar) 7'52'- 7. 23 (7 H' m
)

8.

A .79 d , 4.18 - 4.04 (4.H,
.m CH NED é@“@%%?‘ 5k mzog%%gQ%ﬂ@WJ-@ ﬁ-ﬁlre%h PCH2CHR) | (1 82 -
. 1.70 (4 5.15 m nut es.
T A0 A e Bt et (51 e

Exanple 8
3- (Ami nonet hyl ) benzoyl - D-phenngIyC|ne 3- benzyl oxycar bonyl -

P8 P AR L TEL 85,1 e

4,5, 6, 7- tetrahydrobenzo(b)thlophene-

. 10 'H NMR (ds; acetonitrile): 8.20 (1 H, d, J=686 Hz, NHCH), 8.02
(  au s, Ar); 7.76 (1L H, d, J =7 Hz, Ar); 7.52 - 7.30 (7 H,
- m, Ar); 5.78 (1 H, d, J6 Hz, a-CH); 4.16 (2 H, q, J = 6 Hz,
CHeCHs) ; 4.11 (2 H, s, CHoNH»); 2.45 (3 H, s, ArCHs); 1.21 (3 H, -
t, J =6 Hz, CHCHy). | - o
15 HPLC (Luna 2, Grédi_ent 1): rt.= 3.73 minutes. 7 _
LC/MS (Luna 2, Gradient 4): rt = 2.13 minutes, 453 (MH)*.

: Example 5
3- (Am:.l.nomethyl)benzoyl—D-—phenylglyc;.ne 4-
20 (methoxycarbonylmethyl) -S-methylth:l.azol 2-am:|.de

_tr:.fluoroacetate salt
F_fom 4 ~methoxycarbony1methyl-S—methyi‘ﬁhiazol-—z'—_amine -

25 MM NMR (d; acetonitrile): 8.02 = 7.97 (2 H, m,"f_.Ai & 'Ngcfﬂ).;_*?.S?.
(1 H 4 J-= 8 Hz, Ar); 7.59 - 7.33 (7 H, m,_A}_f); 7.21 (2 H,
br s, NH2)7 5.81 (1 h, d, J= 6 Hz, oa~c_1_%_)a; 4.18 (2 H, s, CHNH-
2): 3.58 (3 H, s, 'cozc§3); 3.55 (2 H, s, CHCO); 2.31 (3 H s,
ArCHsj) . : ‘
30 HPLC (Luna 2, Gradiemt 1): rt = 3.54 minutes. |
LC/MS (Luna 2, Gradient 4): rt = 2.05 minutes, 453 (MH‘)-;.
| - _
- Example 6 .
3~ (aminomethyl) benzoyl-D-phenylglycine 5,6~dihydro-3-




2-amne. 1H NWR (d3 acetonitrile): 8.02 - 7.95 (2 H m o 1ix 4 HCH)
7.92 (1 H d, J =7 Hz, Ar); 7,72-7.32(12H m Ar); %
6 Hz, a-CH);. 5.22 (2 H s, CH2Ar) ;:4.18 (2 H,.s, . CHZNHZ) ; 2.70,& 2.59
(2 x 2 Wo@/ae762 2 x J 5 Hz 10 CH2CH2CH2CH2) ; 1.82 - 1. pg@vdpbildsszeM .

CH2CH2CH2CH2) HPLC (Luna 2, Gradient 1): rt = 5.40 minutes. LC M5 (Luna 2,
Gadient 4): rt = 2.75 mnutes, 554_4Mt)+. Exanple 9 15 7
, 3 (Am nomet hyl ) benzoyl - D/ L- phenyl gl yci ne o ' .

, 6., e tRE£PEYEHOn: 1648 AERZO j ophene 2-ami de

tr| fl uor.oacet ate sal? n%%ch%r)néﬂggrng %210% (a%)':t})i%enyl gI yci ne g
4,5,6, Ttﬂtflaf-’r-m@etQQE%thdroxycar bonyl )benzo( b) t hi ophen-2-ami de. .. A
sol ution of 3-(BOC am nonet hyl) benzoyl - Y L- phenyl gl yci ne 3. - -

benzyl oxycar bényl -4, 5, 6, 7-t et r ahydrobenzo(b) t hi ophen-.2-ani de (a protect ed

f or m of Feaanyp) @-&thdranBl—méﬁhaﬁylbaﬁrbohﬁyll -%;5/ RS ®) thidMheh-dL- 6
- mmol )_in pethanol (20 mL) was stirred over 10% pall adi umon carbon ‘under

ahydrog@* 3% nosphere for  two hours. The mixture was filtered and the -
met hanol evapor at ed under- reduced - pressure to afford the acid (0.86 g,
quant. ), which was used wi thout further purification. 30 'H NVR (d6 DMSO)
11.91 (‘H AMRor(ds wgltl)onltgflél@)(lﬂH30d (1 B 61, HZ,=NHGH) . ;NHCIR0; (8. 6# d, J

S NHPO@-DA;) (és(ﬁlfp 73Y= GES%Z'CE}%H%% R e R ?’g &“'2 H, 2

br s For CH2EHT iZIII' H2)  d, 1J72 6 HzﬁOaG@HH,, m 1@4ZIQHECH%¢HZ){2NH;) 3% ﬁ@ H,

d J =

X Gl

\2/&/0%4}47762 PCT/ GB01/:05526 -50 & 321 - (Am nonet hyl) - ‘

ben %he?wl%}lify)c'l e 84,5 %54 ¢ o- 8- ¥4t nof pioVi neéaﬁ@@nyl ) co
CH>CH,CHz) ; 2.30 (2 H, pentet, J = 6 Hz, CHCH,CHy) . -
fHPLC (Symmetry, Gradient 2) 6.56 minutes.

: .LC/MS (Luna 2, Gradlent 4z rto= 2.2‘6'minu_tes, 464 (MH)™

15‘Example 7 , , _ _

. 3 (Amlnomethyl)benzoyl-D—phenylglyclne 3~ethoxycarbonyl-
-4,5,6, 7= tetrahydrobenzo(b)thlophene—Z—amlde trlfluoroacetate .
-salt |

20 From 3- ethoxycarbonyl 4, 5 6 - tetrahydrobenzo(b)thlophene —2-

. amlneh

Bz NMR_(d3 acetonitriie); 8.25 (0.6 H due to partial exchange,
‘d, J=6Hz, NHCH); 8.06 (1 H, s, Ar); 7.86 (1 H, d, J = 7 Hz,
"25'Hr)i_7 52 - 7.23 (7 H, m, Ar); 5.79 (1 H, s superimposed upon
. d, J= 6 Hz, 0L~—CH), 4.18 - 4.04 (4 H, m, _CEzNH:g_ & CH,CH;) ; 2.65
& 2 50 (2 x 2 H, 2 x br s, cgch2CH2C§2); i.82 = 1.70 (4 H, m,
| CHpCH;CH.CHp). .
HPLC (Luna 2, Gradient 1): rf = 5115 minutes..
30 LC/MS (Luna 2, Gradient 4): rt = 2.42 minutes, 492 (MH)*.

H

'Ekémgle's _ ,
5-3~(Aminomethyl)benonl-DﬁphenylglyCine 3—benzyloxy9aﬁbonyl—
4}5vG,IELetrahydrobenzo(b)thiephene:Z#amide trifluorcacetate




5 2-amde trifluoroacetate salt. benzo(b)thl ophene A sol utjpnp,f >ddae
carboxylic acid (55 mg, 0.10 nmmol) in DMF (2 nl) was stlrred at- room
tenperature and dii sopropyl et hyl am ne (52 L, 39 ng, 0.30.:mmol),
mor phol i We 087762, 87 ngy, 1.00 mml) 10 PCT/GBOljosszs.
andO- ( 7- azabenzotri azol - 1- yI) N , N, N -tetramet hyl uroni um
“hexaf | uorophosphate (114 ny, 0. 30 mm.{;g were added. The reaction was
- "allowed; to stir at roomtenperature until HPLC indicated conpl ete _
,‘ .consurrptsiaart of starting material (5 days) Ethyl acetate (20 nlL) was then
. added, and the solution 15 extracted with IN HC1 (20 nL); sodium .
bi carbonate (sat., aq. 20 m.) and water. (20 nlL) dried over MyS04, = - ~ '
concentrEe:toe‘ggjnge{ ced;g,ce_‘oc Suf e _ colum -
_chromat ography. A RN uorsggceéifé §2§ld{) £%§g¥§¥eékgﬁgogglﬁ’§gegﬁaess ‘
TFA sol #iagHnsf- the amide in dichloronethane. (2 nL) was treated 20 and
di chl gr onet hane were evaporated and the residue purified by trituration .
.with diethyl ether to afford 3- (Am nonethyl) benzoyl - D phenyl gl ycine
- 4,5, 6, 71HeNMB.hydﬁ oacse’(dnnbr;bﬂ]ebtnecarzbenyl psbenza( bjt, hilophenew AN ge. as

' t trif)l VR t tril 9.02 1 H,
M) 788 7oy T Mk & B2 &) S2S6LE By 2B (ACEE By OA) o
5.64" (1 HdeLﬁmfazoﬂcﬂﬂ;oségw@r 42,89 (B H

m 2 x CH20 & CH2CH2CH2CHR) ; 2.52 - 245&230- 215(2xg2H 3002 x m
2 x nor pleNine GHON) ;& 12759- (2. 802(HB, H2 Enk, CEiZ@HZfC]-IZGHH)z 'HPLC (Luna 2,

G ad 6 t8S.l it 4): rt =191
m ﬁu?ggb_%éﬂzéﬁm%@? . %Pgsﬁigs qu/%w(e#“gn%ﬁzw Him 3)(N[BOC 35

 ani nonetPL{ )(E@W?oﬁlr- @/na@mug)l ycitney EtL,tSQ anﬂnm‘eesahydro 3 WD. 02/ 47762 -
| PCT/GBC&&9§§ZQLun§1 ( Gradient 4): rt = 2.75 minutes, 554 (MH}*,

Example 9
15 3-(Amlnomethyl)benzoyl—D/L—phenylglyc1ne
© 4,5, 6 7- tetrahydro-B (4—morphollnecarbonyl)benzo (b)thlophene—.
2—am1de trlfluoroacetate salt '
| 3= (BOC—Am;nomethyl)benzoyl-D—phenylgly01ne 4 5 G, 7 tetrahydro—"
20 3~ (hydroxycarbonyl)benzo(b)th10phen-2 ~amide.

A solution of 3- {BOC'aminomethyl)benzoyl D/L~ ~phenylglycine 3~
'benzyloxycarbonyl 4,5,6,7~ tetrahydrobenzo(b)thlophen—Z amide -

e

(a protected form of example 8 and -an 1ntermed1ate 1n its
25 synthe51s) (1.00 g, 1. 6 mmol) 1n methanol (20 mL) was stlrred .
over 10% palladlum on carbon under a hydrogen atmosphere for
two hours. The mixture was filtered and the’ methanol
evaporated under reduced pressure to afford the ac1d (0 86 g,ﬂ
quant. ) whlch was used without further purification. |
30 _ _ : __
'H NMR (de DMSO): 11.91 (1 H, br s COH); 9.46 (1 H, d, J =6
Hz,'NQCH); 7,90'(1 H, d, J= 6 Hz, NHBoc); 7.86 (1 H, s, Ar);
7.55: 7.32 (7 H, m; Ar); 5.92 (1H, d, J=6 Hz,ra—Cg); 4.20
(2 H, d, J= 6 Hz, CHMNHz); 2.71 & 2.59 (2 x 2 H, 2 x br s,
35 CHpCHpCH3CHz); '1.72 - 1.60 (4 H, m, CHﬁ%@Cﬁgﬂh); 1r34 (9 H, s,




(hydroxycar bonyl )benzo(b)th| ophen 2-amde in the same rrann%rJﬁgﬁbgrrpl e 9
using the indicated am ne. Exanple 10 5

3- (Am nonet hyl ) benzoyl - D- phenyl gl yci ne 3-benzyl ani nocar bonyl .

4,5, 6, 7w@wpaiydr obenzo(b) t hi ophen-2-ami de trifluoroacet glcq gR¢ldssz6"" epar ed
frombenzylam ne. 10 1H NWR (d3 acetonitrile) : 8.02 - 7.912 (3 H iIn, 2 x =
Ar & NHCH); 7.60 - 7.25 (12 H, In, Ay 6.73 (1 H, t, J = 5Hz, NHBn) 5.79
(1 H d, LT =6 Hz, a-CH); 4.41 (2 H d, J =5 Hz, CHAr); 4.16 (2: H, s,
- CH2NH2)C(CHRA.3)71 & 2. 62 (2'x 2 H 2 x br s, CHZCHZCHZCHZ) 15 1.85 - 1 76
(4 H in, CI-lZCI—lZCI—lZCI—lZ) HPLC (Luna 2, G adient l)c rt 4. 47 ninutes. LC/ M8
(Luna 2, Gradient 4)c rt =.2.40- mnutes 553 (M—|) Exarrple it 20

3- (Am rwnmhyhbﬂeu 1) bEn BB AYHOLY
4,5, 6, tetrahydro g I()3 pyr?gyiljmbet hyl gnji%ocar bonyl)

. benzo( t%r6pﬁ}§ﬁeﬂrahi’d§0bﬁsilﬂrmbh-’moaaammzéxfqu)m ﬁ%ﬂi@??ne_S 34
3 ¢ cetonitrile S, r ;
pyé gy ,«55&1&% %Eé@iﬁﬁ%ﬁf?ce’éagR %i‘i =6 Hz, Ar); 7:78 - 7.14 (11 H

--m Ar);681(1H J =5 Hz, NHBn);558(1HdJ:.5HZ a- CH);
4. 42 2xJ—8Hz,5Hz NHCH2Ar . ); 4.04 30(2 H, s,

1
'CI—|2NH2) s gﬁ%ﬁ? 26 tlze ©arpoPYkifr asidoHESHRGH CHAY: M 182-iln SRMEHH, m
CHZCHZ(ﬁl'iZ}CI'i?a EPLE-EhURR oo 2y @Eﬁwﬁré taf;éi ?1%% ?&&%ﬁﬁt&yﬂ Luna

. 2, Gradient 4).: rt 1.59 m nutes,
_PCT/ GBOH 49826 382mgxafph@: mpol) , morpholme (87 pL, 87 mg, 1.00 mmo1l)

‘10 and O—(7 azabenzotriazol-1~ yl) -N',N',N',N'"- tetramethyluronlum
' hexafluorophosphate (114 mg, O. 30 mmol) were added. The
reaction was allowed to stir at room temperature until HPLC
. indicated complete consumption of starting material (5 days) .
‘Ethyl acetate (20 mL) was . then added, and the solution
15 extracted w1th 1N HCl (20 mL), sodium blcarbonate (sat aq .
20 mL) and water (20 mL), dried over Mg804, concentrated under
reduced pressure, and purlfled by flash column chromatography
A solutlon of the amide in dlchloromethane (2 mhL) was treated
w1th trlfluoroacetlc acid (2 mL) for an hour The excess TFA
: 72? and dlchloromethane were evaporated and the re31due purlfled
"by trlturatlon with dlethyl ‘ether to afford 3-
(Amlnomethyl)benzoyl Dmphenylgly01ne :
4 5,6, 7 tetrahydro~ = (4-morpholinecarbonyl) benzo(b)thlophene—
_ 2-amide as 1ts trifluoroacetate salt.
25 o o | o
'H'NMR (d; acetonitrile): 9.02 ppm (1 B, s, NHAT); 7.85 — 7.70
'(3 H, m, NHCH & 2 x Ar); 7 50 - 7.25 (7T B, m," Ar),-5 64 (1 H,
d J=6 Hz, o—CH); 4. 03 (2 H br s, CHﬂHb), 3.40 - 2. 89 (8 H,
| ‘m, 2 x CH0 & CHCH:CH,CHp) ; 2.52 ~ 2.45 & 2.30 - 2.15 (2 x 2 H,
30-2-xm, 2x morpholine CHN); 1.75 - 1.60 (4 H, m, CHzCHgCHzCHz)
HPLC (Luna 2, Gradient 1): r&£ = 3.68 minutes,
LC/MS (Luna 2, Gradient 4): rt = 1.91 mlnutes, 533 (MH)™'.
1 :
‘Examples 10 - 14 were prepared from 3-(N-BOC-
| 35 aminome-t'_l"ryl)benzoyl—D'/L~pheny1g1ycine)_' 4,5,6,7-tetrahydro-3-




3- (Am nonet hyl ) benzoyl - Dphenyl gI ycine 4,5,6,7- tetrahydro 13 June 200
(1 pi peri di necar bonyl ) benzo(b)thi ophen- 2- ami de trlfluoroacetate saFt _
Prepared from pi peridine. 1H NMR (d3 acetonitrile): 9.20 (1 H, s, NHAr)
8.15 - WQBJHWGZH m Ar); 5.82 (1 H br s, a-CH); 4.06 (PETH;BhMNSRS | ,
CH2NH2) ; = 10 3.20 - 1.15 (18 H m. piperidyl and cyclohexyl. protons) HPLC
(Luna 2, Gradient 1): rt 3.94 mnuses. LC/MS (Luna 2, Gadient 4): rt =
2.02 mnutes, 531 (M) +. Exanple 13 15

3- (Ani nMWﬂmwl[bmmwgtlyn:opheﬁ-Z{mytdiepinpyhﬁehhmleaﬂihﬁﬁéar bonyl )
4,5, 6, 4o hi o mde trifluoroacetate salt. '
Prepareez f%§%§cycldp3§%yléﬁ% ylﬁﬁg E§€ 3$3%ﬁﬁ2(d3 acetonitrilte): 7476 -
758(3Hm2xAr&NH ;740-712(7HmAr)618(1Ht,J:

. Bﬁga&leﬁwso (1 H d, J=5H, a-CH; 4.00 (2 H, br s, CH2NH2);
292( L5 Hz, CR2CPr): 2.48 & 2.40 (2 x 2 H, 2 x br s, 25

- CH2CIER2GH2 metdhy T b'leéﬁo -1l 28 -
oL e pAhmhio _0@%5> v 8?%&%%!2%2%@’ e'ﬁ?%tl %%é‘mgﬁ%lﬁ%ni’%una 2,

fV(}adleﬂisws }qtetnghgﬁ#ﬁbﬁn%g(blth%EPhﬁmW@F@mlﬁﬁaﬂFGﬁﬂu¢rpaCEtat@ 18
: jn1nute$; L7 (M) +. 30 Exanple 14 3-(An}inonet hyl)benzoyl - D-phenngIyC|ne
4,5, 6 tetrahydro- 3- (1, 3-di net hyl but yl ani nocar bonyl ) benzo _
. (b)thiophen-2-amide trifluoroacetate salt 13 June 2005 WO 02/47762,
PCT/ GBBQL/ 05526, -53 '
, _ repared from benzylamlne.
| TH NMR' (d3 _acetﬁon-itrile): 8.02 - 7.91 (3 H, m, 2 x Ar &'.N_I_{_CH)‘; -
7.60 - 7.25 (12 H, m, Ar); 6.73 (L H, t, J= 5 Hz, NHBn); 5.79
(1 H, d, J=6Hz, a-CH); 4.41 (2 H, d, J =5 Hz, CHAr); 4.16
_ (2. H, s, CHpNHz) 2. 2.71 & 2. 62 (2 % 2 H, 2 x br s, CHZCHZCH2CH2),
' 15‘1 g3 - 1.76 (4 H, m, CHﬂﬂhCHﬂ}h) o _'
'HPLC (Luna 2, Gradlent 1)- rt = 4 47 mlnutes

'LC/MS (Luna 2, Gradient 4): rt = 2.40 minutes, 553 (MH)™.

_F._;j‘:ample 11 _ ,
20 3~ (Aminomethyl) bénzoyl ~D —phényigl&diné_ :
- 4,5,6 r 7 ;tetraihydrofB— [ 3-—pyridylniethyl’aminoc_:arbonyl)

benzo (b) thiophen-2-amide bis-trifluoroacetate salt.

S

' Pr_epared from 3—pyrid_ylzﬁethylamine.-
' ONMR (d, acetonitrile) 8.37 (1H, s, "Ar); 8.34 (1 H, d, J=75
Hz, NHCH); 8.25 (1 H, d, J = 6 Hz, Ar); 7:78 = 7.14 (11 H, m,
‘Ar); 6.81 (1 H, t, J =5 Hz, NHBn), 5.58 (1 H, d, J=.5 Hz, o-
CH); 4.42 (2 x 1 H, 2 xdd, 2 x J— 8 Hz, 5 Hz, NHCHAr): 4.04
30 (2 H, s, CHNHz); 2.58 & 2.46 @x 2 H, 2 x br s, CHCH,CH,CH,) ;
~ 1.62-1.53 (4 H, m, CH2CH,CH,CH,) . '
HPLC (Luna 2, Gradient 1): rt 3 32 mlnutes
‘ _'LC/MS; {Luna 2, Gradient 4): re = 1.59 m:.nutes, 554 (MH_)*.



Prepared fromracem c 1, 3-di met hyl butyl am ne. 1H NWMR (d3 aq,gz‘tj éddgl

7.88-775(3Hm2xAr&NHCH) 5 7.48 - 7.25 (7 H, '%m) 97(1

H d, J 5 Hz, a-CH) ; 5.68 & 5.65 (2 x 0.5 H 2 x d, 2 X J =

NHHex) ; w0112/47764. 02 (2 H m CH2NH2); 4.01 - 3.90 (1 H, p@r,ggb?,@gw); 2.59

& 2.47 (4 H M CH2CH2CH2CH2); 1.73 - 1.62 (4 H, in, CH2CH2CH2CH2).; 1.53

- 0.70 " (12 H in, remaining hexyl pggtons). 10 HPLC (Luna 2, Gadient 1):
‘rt 4.63 mnutes. LC/ VB (Luna 2, Gradient 4): rt 2.53 mnutes, 547 (MH) +.

. Exanpl erltdm31 & Ampnonet hyl)benzoyl D- phenyl gl ycine 4.,5,6,7-tetrahydro-3 15
-(hydroxycarbonyl ) benzo(b)thi ophen-2-amide trifluor oacetate - salt. A

'sol ut i o~ GAmBnempethyk) hensein-Pbpheoyllglylciplee rgl,IEg,IQ/,C]-ntﬁatrahydro—3—

4 5 .6, {1t carb hen ).t hi ophen 2-am de 20 (50 ny,
' Z} Ig% e %g%%‘&ﬁ%% %%ﬁf‘&ﬁqg’i%"@g‘eﬁf‘? 2-apmideer e made, in
dICh| orﬁﬂﬁmoéae&h);ewaau-_reat ed with trifluoroacetic acid (2 m) for an'
hour at roomtenperature..-The sol vents were evaporated and the residue :
tritwated with di et hyl ether to affordthetltle conpound as an off-white
25 SO|I NWVRe le) : 8.25 - 8.17 (2 H, In, -Ar) ; 801 (1 H°
| ﬂrﬁ%ﬂ £,g§‘ %E%?EE‘% (7H m A) : 6.00 (LH d J6H, aCH:
4. 35 (2 H, br s, CH2NH2); 2.85 & 2.71 (2 x 2 H 30 2 x br s, CH2CH2CH2CH?2)

it s %Gﬂ&?ﬁ“ﬁ%@é Phcl SO MEL! Soss (g w26 4aﬁ$| e

16 35 3H,(Am renet hylﬁ;bem;o;{l -B&Lsph@nmhgl ;Y Qi _tgs bgnzpt m@@l éhz@ngie 13 June
2005 V\D 02/ 47762 -54 _
' 10 3.20 - 1.15 (18 H, m, plperldyl and cyolohexyl protons)

HPLC (Luna 2 Gradlent 1): rt ‘3.94 mlnutes

LC/MS {Luna 2, Gradlent 4). rt = 2.02 minutes, 531;(MH)+.

‘Exémple 13

15 3~ (Am;nomethyl)benzoylun—phenylglyclne 3-
(cyclopropylmethylam:l.nocarbonyl} -4.,5, 6 -
tetrahydrobenzo(b)thlophen-2~am1de trlfluoroacetate salt.

. Prepared from cyclopropylmethylamine.
20. '
'H NMR (d; acetonltrlle) 7.76 - 7.58 (3 H m, 2 x Ar & NHCH),_
7.40 - 7.12 (7 H, m,Ar), 618 (1 H, t, J—-SHZ, NHBn),55O
(1H, d, J=58Hz, oa-CH; 4.00 (2 B, br s, CHNHz) i 2.92 (2,
t, J =5 Hz, CchPr), 2.48 s 2.40 (2 x 2 H, 2 X br s, ,
25 CHzCHgCHch'Iz), 1.65 - 1.55 (4 H, m, CHZCHZCH2CH2), 0. 81 - Q. 65
10.28 - 0,17 & 0.05 to -0.05 (1 H, 2 H & 2 H, 3 x m, cPr
protons)-
HPLC (Luna 2, Gradient 1): rt = 4.19 minutes; _
_ oLC/MS {Luna 2, Gradient 4): rt = 2.18 minutes, 517 (MH)*
30 | '
Example 14
3- (Amlnomethyl)benzoyl—D—phenylglyc1ne
.4,5,6,7~ tetrahydro-B (1,3~ dlmethylbutylamlnocarbonyl) benzo
(b)thlqphen—Z—amlde ‘trifluorcacetate salt.




trifluoroacetate salt. a-N BOC- D/ L-Phenyl glycine benzothia;gJu%%ﬁgkde
- PCT/ GB01/ 05526 .5 A solution of N BOC D phenyl glycine (750

anhydr ous tetrahydrofuran (20 mL)was stirred at room tenperature under
argon. 1'¥@WaHyl62chl orof ormate (0.52 nm, 4.0 nmmol) and PCT/GB01/05526 :
di i sopropyl ethylamne (0.81 nL, 4.7 mml) were added ‘and the sol ution was
stirred for 30 m nutes. A solutlon(ﬁ5jL10 ami nobenzot hi azol e (500 ng, 3.3
mol) in tetrahydrofuran (10 ni) was added to the m xed anhydride sol ution
-and stirred overnight at-roomtenperature. Ethyl acetate (50 nL) was added.
and the_or anlc phase was washed with water (25 nL), 5 % HCL solution . (25
- nL), safgf FSoRaHecE s Mg t o WaY BAMAE { 25 L) . before bei ng
dried (NgSO4) and. concentrated under reduced pressure. The residue was
-purified by flash chronatography using ethyl, acetate / hexane 1/1 as

el uant tB EMROK§3t%@eth$ﬁEmﬂ%&Ddﬁe@Bas - Vélﬂamﬂelm,(ZBB Ay, s68HTH) ;20 1H

ey GO, R PR gl 8 2 A% A T Bk oty s T 2 T

,EH); 3h'305( |%5H(5x @A, 3- @NrBtOQAn}Lm?ﬁea hﬂ%ﬁ hﬁmeszy)Bm I-DihL:tplhelrw.l;_gty@bne
enzo aZzo a utiron. o e a - en Cl ne

benaot niasBy- SHERETEF el o1 Ol vkl e PN o e Rt (8T k] Wes
treat edmpi 'CfBlgCHQCEIHﬂHZ(PaCQIUB acideb2 (L), and @HZCHQQ{&E@IE)l 30shour gatzor oom

tenperat% The solut.i on was concentrated under uced pressure and the
resi duall12FR s Bt TRES {4106 hEF Yiln PTAGRATNA f or mami de (15 nmi.): This

sol utd oppwes (ert e Wrdiidht! ayhylanine; (83 9Ridkee b 6 Mol ),
- (3-di et hyl am nopropyl ) - 3-ethyl carbodii m de hydrochlori de (478 ng, 2.5

1), 3C(NS351lmoe #ni ﬁé‘l@é’tlﬁﬂt)lﬂérfzdﬂ'c ~ac2d5% rmwtmgs, zﬁﬂnﬂéﬂi) and DVAP
(50

Example 15
3~ (Amlnomethyl)benzoyl-D—phenylglyclne 4, 5 6,7~ tetrahydro-3~

15 (hydroxycarbonyl)benzc(b)thlophen—2—am1de trlfluoroacetate
salt. ‘

A solﬁtion'ef'é (BOC—aminomethyljbenzoyl D/L-phenylglycine
4,5,6,7- tetrahydro -3~ (hydroxycarbonyl)benzo(b)thlophen -2 amlde
20 {50 mg, 0 9 mmolj , the compound from which- examples 13 — 17
. were made, 1in dlchloromethane (2 mL) was treated with
trlfluoroacetlc acid (2 mL) for an hour at room temperature
- The solvents were evaporated and the. re51due trlturated with
' dlethyl ether to afford the tltle compound as an off-white
25 solid.

'H NMR (ds; acetonitrile): 8.25 - 8.17 (2 H, m, Ar); 8.01 (1 H,
d, J =6 Hz, NHCH); 7.75 = 7.52 (7 H, m, Ar); 6.00 (1 H, d, J
= 6 Hz, o-CH); 4.35 (2 H, br s, CHNH); 2.85 & 2.71 (2 x 2 H,
30 2 x br s, CH,CH,CH2CHp) 7 1.92 = 1.80 (4 H, 'm, CH2CH,CH,CH,.
HPLC (Luna 2, Gradlent 1): rt = 4.31 minutes.
LC/MS (Luna 2, Gradient 4): rt = 2.07 minutes, 464 (MH)*.

- Bxample 16 .
35 3-(Aminemethyl)benzoyl-D/L-phenylglycine benzothiazol-2-amide




WO 02/ 47762 -55-. PCT/ GB01/ 05526 ng) and stirred overm ght 331 I_[
tenperature. The solution was partitioned between ethyl ace a Qﬂ?%S m)
and water (25 nL) and the organi c phase was washed with- 5 % HC1 sol ution
(25 o eatrmeat ed aqueous NaHC03 (25 nl) and water (25 pgtn)clAieéR 5 bel ng
dried (MySO4) and concentrated under reduced pressure to afford a

yel l'ow. oi | . The residue was purifiedghy flash chromatography using ethyl
acetate / hexane 1/1 as eluant to af?ord a colourless solid (185 ng, 16.9%.

10 1HN|\'B::(fm§3acgt§€e <213 ppm (2 H. m Ar and NH); 7.66 7.45 (3 H. m
- Ar and NH); 7.40 - 0O (3 H m Ar) 7..26 7.00 (6 H m Ar) ; 6.11" (1 H,
d, J = 6. 9 Hz, CHPh) 4 98 (1 H, br s, NH) 4.02 (2 H, d, J =6.5 Hz, -

- CH2NH2) Eé% éy%gﬁggagyéigugﬁgx on hen%&ghxplne benzothlazol 2 ami de

trlfluoroac -
3- (N—BOC—an1nonethyl)benzoyl ‘D L- phenyl - gl yci ne benzot hi azol - 2- an1de (156 )

. ng, .0..3 I n chloronethane ) was stirred-at. roomtenperature
" and F@l%l%ﬁﬁhﬁ&ﬁﬂ R EPCTE ﬁﬂynxéglaea@& (2b0r mong 3nds M) rded for a
. furt herarh@tﬂro@%éﬂﬁaﬁﬂif@ﬁh%aﬁer(gorﬁmvﬁgsugggﬁsﬂe@l’c‘ﬁ?q:cﬂfn?ssure to. .~

cafford: a yellowoil which was triturated with diethyl ether. to. give the
Ctrifl uo‘%%iwaat‘tléf%aluﬁd%% ArgenoufPebytydl chlerodorgates 5 32 miLH ANNR ( d4

o i3 in d, -
Tl hanls1T A1 0t Rpdoihohyfehind 28,61 bola s nhy g llsaded® L

 (Luna 2n&gths anlufion (was 9§th¥ﬁaﬂe§0rL@DN$1(lultlﬁa 2A @aditdmn Hf 2+ 1. 88
B T R e S e
2 an1nd§@mﬂﬁQNQQQﬂd;to ‘the mixed anhydride solution and strrred :
overnight at room temperature Ethyl acetate (50 mL) was added.
and the organlc phase was washed with: water (25 mL),_ - % HCl
B solutlon (25 mL)-, saturated aqueous NaHCO3 (25 ml) and water
- 15 (25 mL), before belng drled (MgSO4) and. concentrated under"
' reduced pressure. The re51due was purified by flash
-.”chromatography usrng_ethylracetate—/ hexanell/l as eluaat to

“affdrd the coupled~productras a yellow-oil (785'mg;'68 ).

j;ZQ'FH NMR (CDCls): 7.71 ppm (1 H d, J'— 7.2 Hz, Ar);- 7. 42’(i'ﬂ ,
-:d, J= 7.2 Hz, Ax); 7.36 (8 H, m, Ar and NH); 6.29 (1 H, br s,
" CH); 5.60 (L.H, br s, NH); 1.30 (9 H, s, CyHs).

3~(NHBOC-Amindmethyl)benzoyl—D/L—phenylglycine benzothiazol—2~

35 amide.

.A solutlon of ‘the a- N-BOC- D/L—phenylglycrne benzothiazol-2-
amide (785 mg, 2.24 mmol) An dlchloromethane (5 mL) was _
treated with trlfluoroacetlc .acid (2 m.) and stlrred for 1
- 30 hour at .room temperature. The solution was concentrated under
reduced pressure and the re51dual TFA salt was taken up in
dimethylformamide (15 mL). This solution was .treated with _
‘triethylamine (0.92 ml, 6.6 mmol), 1-(3-dimethylaminopropyl)-
. 3-ethylcarbodiimide hydrochloride (478 mg, 2.5 mmol), 3-(N- |
'.7‘35 BOC-amiremethyl)benzoic acid (562 mg, 2.24 mmol) and DMAP (50




13 June 2005 5 -56 WD.02/ 47762 PCT/ GBO./.05526 Exanpl e 17 13 June 2005

3- (Am nonet hyl ) benzoyl - D/ L- phenyl glycine 5,6 dinethylbenzot 'aZ00 = 2- ani de
trifluoroacetate salt. From 2 am no-5, 6-di net hyl benzot hi azol e_ 1H NVR (d4
met hanol WD 0248G2- 7.63 ppm (2 H m Ar); 7.47 - 7.07 (9 tt1/@Bmfssyse 5. 71 (1
- H, s, CHPh); 3.92 (2 H, s, CH2NH2); 2.12 LC/MS (Luna 2, Gradient 4): rt =

- 2.10 mnutes, 445 (M) +. 10 (6 H. S,.g5 X CH3) HPLC (Luna 2, Gradient 1).

~rt = 4.39 mnutes. Exanple 18 15, 3-( Amonet hyI)benzoyI D/ L- phenyl gl yci ne

- 6-net homg) ez @ithirazel o2rea it raﬁlmx@%%%&e% ﬁ{@r@olutlon -
2-am no- 6- net hoxyhenzot hi azol €. 20. 1H NMR 13g pm(3 H br s, Ar

" and NH) ¥a@ g@rtitioned bgtpeen gyl ecetatr@:) el c"( i—WaTHErJ(Z-57 2 Hz,
A 7. N 7. =
)R, BB il i dad ey Hhish ) Ao S0 (s o
(3 H, smlooe)atuzs @CJ(ULW NaR§Qudi (@t m;L)) and ﬂaztezs (rafmtle)s beﬂ_o@/elvs

" (Lunag?2 ) 4 QJI}{EJ]
3= (Am5n(i))r‘ra1?t’ yl tgr?gomi D/q{ ;ﬁgngl g%%lﬁg%% ben?&ﬁw&24 (;)ol ébrez am de
Ctrifl uouacfaf@étdataeyﬁltow Pigdm ZTheamemidg: meh ltmenizx)‘:tdulay zbhlash 1H NWVR (d4

> ms*t7 haral é\rﬂg’lé‘&%grﬁ%h%o ?%gﬁg( Zelhyam gggatf zque ungz%]g 534 6, thatlt AL 748

afford a colourless SOlld (185 mg, 16 %

o 10 'H NMR (CBClj): 7.87 - 7.73 ppm (2 H, m, Ar and NH); 7.66 -

(7 745 (3 H, m, Ar and NH); 7.40 - 7.30 (3 H, m, Ar); 7.26 - -
7.00 {6 H, m, Ar); 6.11 (1 H, d, J = 6.9 Hz, CHPh); 4.98 (1 H,

br s, NH); 4.02 (2 H, 4, I = 6.5 Hz, CHNH). | |

"‘ 15'3 (Amlnomethyl)benzoyl—D/L—phenylglyc:ne benzothlazol 2—am1de

trlfluoroacetate salt.

A solution of 34(N¥BOC—aminomethyl)benzoyl D/L- pheuyl glycine
benzothlazol -2 — amlde (156 mg, 0. 3 mmol) in dlchloromethane {3
'20 mL) was stirred at room temperature and trlfluoroacetlc a01d
":(2 nl) was added Stirring was continued for a further hour

.and the solvents were removed under reduced pressure to afford

o~

a yellow oil which was trlturated with dlethyl ether to glve
the trifluorocacetate salt as a colourless SOlld (120 mg, 96
25 %) .

IH NMR (d, methanol): 7.82 ~ 7.67 (3 H, m, Ar); 7.56 (1 H, d, g
= 7.2 Hz, Ar),753—'721 (8 H, m, Ar); 7.19 - 7.09 (1 H, m,
. CHEh); 3. 89 (2. H, s, CHoNH;) -
30 HPLC (Luna 2 Gradlent 1): rt = 3. 95 minutes.
LC/MS {Luna 2, Gradient 4): rt = 1.88 m1nutes,7417 (MH’*.

'ExamPles 17 - 23 were prepared in a manner'analogous to
. Example 16 ‘except that the indicated amine was used in place

35 of 2-aminobenzothiazole.

B ]




I WD 02/ 47762 LC/ M5 (Luna 2, Gadient 4).: rt= 2.26 m nut 6%0'432%# +. S,
CH3) . HPLC (Luna 2, Gadient 1): rt = 4.21 mnutes. -57 P 5526 Hz,
Ar); 5.92 (1 H s, CHPh); 4.19 (2. H, s, CH2NH2); 2.46 (3 H Exanple 20
3- (Am nevebiryisbenzoyl - D L- phenyl gl yci ne 4 et hoxybenzot p¢-pégbrdssaqi de
trifluoroacetate salt. 10. From 2-am no- 4-net hoxybenzot hiazole. (1 H d, J-
=7.2 Hz, Ar); 7.64 - 7.14 (9 H m _Ag); 6.94 (1. H . d, J =7.2 Hz, Ar) ;
-5.89 (1 H s, CHPh) ; 4.03 (2 H, s, CH2NH2) , 1H NVR (d4 nethanol): 7.88
ppm (1 H d, J =7:2 Hz, Ar); 7.79 15, 3.93 (3 H, s, OCH3). ‘ '
3

- (Am nonet hyl ) benzoyl - D/ L- phenyl gl yci-ne 4-net hyl benzot hi azol HPLC (Luna 2,
G adi ert*ample 1T 3 95 ninutes. LC/MS (Luna 2, Gradient 4): rt = 1:88

m nut es, _ Ad7- . i e 2zamde.tri.fl ugwroacetate salt. 25 From
2- ani néﬁ%ﬁ%‘éﬂ%?ﬁ%@%gf Dﬁ'ﬂbﬁ“&’ El%ﬁﬁ?aeng'?é“ 7.95 ppm (1 H, s, Ar)
7. 89 (Mithethylbenzoth2akel-8Fhinideblrifludddabdtats g, 7.27 -..7.12 (2
'H m._ Ar); 5.91 (1 H s, CHPh); 4.03 (2 H s, CH2NH2); 2.60 (3 H, s, CH3)
. 30 HPLC (Luna 2, Gadient 1): rt = 4.31 minutes. LOM (Luna 2, Gradient

4): 1t Fréa 18-dmindes, 643ineMiinebsarpliaz23e. _ -
- 3- (Am nonet hyl )benzoyf - D/ L- phenyl gl'yci ne 4-chl or obenzot hi azol - 35
2-am dexi fl uoroacetate salt. 13 June 2005

'H NMR (d; methanol): 7.80 - 7.63 ppm (2 H, m, Ar); 7.47 - 7.07

(9 H, m, Ar); 5.71 (1 H, s, CHPh); 3.92 (2 H, 's, CHNHp); 2.12
10‘(6-H,'s, 2 x CHs). B ' i |

HPLC (ﬁUna'Z;-Gradieht 1):,ft'=_4.39‘minﬁtés,'

LC/MS (Luna 2, Gradient 4): rt = 2.10 minutés, 445 (MH)*.

Example 18 |
,15A3*(Amiﬁométhyl)bénzoyl—D/L¥pheny1§1ycine G—methoxy'_

- benzothiazol-2-amide trifluorcacetate salt.
‘Erom'2waminof64methoxybénzothiaqué.

20 M NMR (CDCl3): 8.18 ppm (3 H, br s, Ar and NH); 7.90 (1 H, s,
Ar); 7.79 (1B, s, Ar): 7.71 (1B, d, J = 7.2 Hz, Ar); 7.63 -
7.28 (8 H, m, Ar and NH); 7.24 (1 H, s, Ar); 7.10. (1 H, d, J =

7.2 Hz, Ar); 5.72 (1 H, d, J = 6.5 Hz, .CHPh); 4.09 (2 H, s,
| CHMNHz); 3.88 (3 H, s, OCHy). | P
.;25‘HPLC {Luna 2, Gradient-l);'rt = 4.26 minutes. ,
7 F,LC/MS_(Luna 2, Gradient.@):-rt = 1.94 minuﬁes;-447 (MH)+.

Example 19 .
3—(Amihbmethyl)benZoyl—D/L~phenylglycine'S—methylbenzothiazoi~

30 2-amide trifluorocacetate salt.

From 2—amino—6—methylbenzothiazole,
z a - _ |
. M NMR (d; methanol): 8.02 - 7.90 ppm (2 H, m, Ar); 7.70 - 7.54
35 (6 H, mi7Ar); 7.48 - 7.37 (3 H, m, Ar); 7.25 (L H, d, J= 7.2



WO 02/ 47762 PCT/ GB01/ 05526 -58 From 2-am no- 4- chlorobenzo§§¥§ﬁg?da 1H NNR
(d4. nethanol) 8.00.- 7.85 ppm (2 H m Ar); 7.82 7.74 - 5. (1 3
Hz, Ar); 7.67 - 7.35 (8 H m Ar); 7:25 (1 H t, J =7.2 H, A) ; 5. 89 (1
H, s, CN#PAP2477%®9 (2 H, s, CH2NH2) . HPLC (Luna 2, G adi m_tm(;m))msszh =4.2.9
“m.nutes.. LCM (Luna 2, Gadient 4): rt = 2.05 mnutes, 451 (MH)+.. 10

Exanpl e 23 3- (Anlnonethyl) benzoyl -Bf7- phenyl gl yci ne 4 5,6, 7- :
- tetrahydrobenzot hi azol - 2-am de. From 4,5, 6, 7-tetrahydrobenzot hi az- 2- anlne
the syntheshs)of 5-98 WRi Bh bs GHEDY ibéd 1Bel(@wWH, s, CH,NHz).; 2.46 (3 H,
4,5,6, 75 Te&ﬁ ghydro- 1, 3-benzot hi azol -2-amine, . A stirred mxture of =
2-chl orotyc ohexanone (200 ng, 1.5 nmol) 20 and thiourea (114 ng, 1.5
ol ) i APLEt (Bhpdr 8f ubardigotnll) :was kedt.ed atinuebkux for 6 hours. The
. solutio ntra ey reduced pressure and t ng was

ebS KBRS a1 GRAAHRETR) Gof dphy 200eng BERGF acdrd: U

Cpurifie cél urm chroma ‘hexane 1/1 as

'Vselueﬁi to afford .a colourless oil (169 ny, - 74 @@ 25 1H NMR (CDC13): 5.06

(2 H,. bé FH2§02 40 - 2.23 (4 H, in, 2 x CH) ; 1.64 - 1.51 (4 H-in, 2 x
. CH2) . %%ﬁ1ﬁonethyl)benzoyl D L- phenngIyC|ne 4,5,6,7- 30
gftetrahyﬂ#qbﬂﬂiehbtaimbbanaayﬂeD/L N&Ryﬁgiy@ghgaaol) 8.01 - 7.92 (2 H m
CAr); 7.68. (1 H d, J =7.2 Hz, Ar 7.51 (3 H m A); 7.47 - 7.34"
(3 H rﬂet9@¥ybsn59tbiaH0132 apjde griglppreacetaCeblE. 2.69 (2 H, br s,
35 CH2) 2.-6,0 - (2 H br s, CH) ; 1. ,98 (4 H br s, 2 X CH2) .13 June

2005 WO 02/47762 -59
. 10 From 2 ~amino- 4~methoxybenzoth1azole

MR (dy methanol) 7.88 ppm (1 H, d, J=17.2 Hz, ar); 7.79-
(1 H, d, J = 7.2 Hz, Ar); 7.64 = 7.14 (9 H, m, Ar); 6.94 (1 B,
4, = 7 2 Hz, Ar); 5.89 (1 H, s, CHRh); 4.03 (2 H, s, CHNHy);
15 '3.93 (3 H, s, OCHs). o - S
' HPLC (Luna 2, Gradient 1): rt = 3.95 minutes.
' LC/MS (Luna 2, Gradient 4): rt = 1.88 minutes, 447 (MH)".

120'Example 21 _ o :
7 3 (Amlnomethyl)benzoyl—D/L—phenylglyclne 4—methylbenzoth1azol~

'_2 amlde trifluorcacetate salt.

__From 2vamino—4?methylbenzothiazole.
25 o o . |
1H'NMR-(d;znethanol)- 7.95 ppm (1 H, s, Ar), 7.89 (1 H, d, J=
7.2.Hz, Ar); 7.69 - 7.33 (8 H, m, Ar); 7.27 -.7.12 (2 H, m,
Ar); 5.91 (1 H, s, CHPh); 4.03 (2 H, s, CHNH,); 2.60 (3 H, s,
CHs) . o | ' S '

30 HPLC (Luna 2, Gradient 1): rt = 4.31 minutes. o ‘
LC/MS (Luna 2, Gradient 4): rt = 2.18 minutes, 431 (MH)*.

Example 22 ‘
- 3= (Aminomethyl)benzoyl-D/L-phenylglycine 4echldroben20thia291-.
- 35 2-amide~txifluorocacetate salt,




PCT/ GB01/ 05526 HPLC (Luna 2, Gradient 1): rt = 3.55 mnutes nhEN§m%L“”a 2,
Gadient 4): rt =1.88 mnutes, 421 (M+ H)+. Exanples 24 - %%

synt hesi sed using the sane met hod 5 descri bed for exanple 9 u5|ng

3- (N- BO®@mimnet hyl ) benzoyl - D- phenyl gl ycine 4,5, 6, 7- t etrcaihgBsmsss

(hydroxycar bonyl) benzo(b)thi ophen-2-am de and the i ndi cat ed anlne

Exanpl e 24 3- (Am nonet hyl ) benzoyl - DLtgphenyl gl yci ne 3-

ur furyl am nocar bonyl -4, 5, 6, 7-t et r ahydr obenzo(b) t hi ophen-2- ami de
trifonroacetate salt 15-Prepared fronlfurfurylanlne 1H NWR (d3
acetonitrile 7.88-7.74 & 7..50-7.23 (4 H& 11 H 2 x m 10 x Ar &5 x

NH)
a-CH),
2.58-2.

4.32 (2 H d, J5H, 20CHfuryl), 4.04 (2 H br s, CH2NH2),

44 (4 H m CH2CH2CH2CH2), 1.70-1.58 (4 H, m CH2CH2CH2CH2) . Hpl ¢
(Luna 2B BMBdildntmahhanely: 482@0m~nat 85. Ppw N& H.ume ATIG ati&ht- 4). 74 t

2. 185n1 utes ¢ e_2
- (Ao iy Bonzoy . O prehil ol ot ne 4°8 é87ﬂfe{“faﬁ‘—’&r'o7325 (18,
(par a- ﬁbthbxyﬁbﬁi}kanﬂh@oar@o&?l}beEZOS(b¢HBhbphénlB dﬁlﬂe s, CH.NH) .

oo onfliy Gyt 3! pARGRELEY Lom pesg gERNgRabezy am e, S NG

7 Hz paAMUbEuNG) 2,5 Giadilert 4): Jr’6 =35. b, manGtet, 4448- AMB5™ (2 H,
m, CH2pMB), 4.24 (2 H, br s, 13 June 2005 WO 02/ 47762. PCT/ GBO1/ 05526 .

-tr|qu

10

Exemple 23 ,
3- (Amlnomethyl)benzoyl—D/L—phenylg1yc1ne 4,5, 6 7-

'tet:ahydrobenzothlazol 2~am1de

i5

.From 4, 5 6,7- tetrahydrobenzothlaz 2-am1ne, the synthe31s of

which is descrlbed below.

a 4?5,6,T—Tetrahydro;ifB—Behiothiazolwzeamine_L'

20"

A stirred mixture of 2- chlorocyclohexanone (200 mg, 1.5 mmol)

and thiourea‘(114'mg, 1 5 mmol) in tetrahydrofuran (20 ml) was

'heated at ‘reflux for 6 hours. The solutlon was concentrated

25 . ,
iy 'N'MR‘ (CDC13): 5.06 (2 H, br s, NHa); 2,40 - 25.'23,'(4"1{, m, 2 x

under reduced pressure and the amine was purified. by flash
column chromatography using ethylacetate / hexane 1/1 as

eluent to affoxrd a colourless 011 (169 mg, 74 %) .

CH;); 1.64 = 1.51 (4 H, m, 2 x CHy).

' 3- (Aminomethyl) benzoyl-D/L-phenylglycine 4,5,6,7-

35

tetrahydrobenzothiazol-2-amide.

'H NMR (ds methanol): 8.01 - 7.92 (2 H, m, Ar); 7.68 (1 H, d, J
=7.2 Hz, Ar); 7.61 - 7.51 (3 H, m, Ar); 7.47 - 7.34 (3 H, m,

'Ar); 5.90 (1 H, s, CH); 4.20 (2 H, s, CH)NH»); 2.69 (2 H, br s,

CHp); 2.66~(2 H, br s, CH»); 1.98 (4 H, br s, 2 x CHy).

g.op @HMC’(‘? ﬁ}il%obezn&%hl%?% CH's), 5.65 (1 H d. J6 ,Hz,'

(
X

10 -

d3
J



© -60- CH2NH2), 3.78 (3. H,.s, OCH3), 2.72-2.60 (4 H, in, 13 June 2005
CH2CH2CH2CH2) 11. 85-1. 73 (4 H m. CH2CH2CH2CH2) . Hpl ¢ (Luna% plei cPent 1):.

rt = 4.36 mnutes. 5 LCUMS (Luna 2, Gradient 4): rt = 2.33 minutes, 543 '
(MH) . BBaMHE26 3- _(Am nonet hyl )benzoyl D/ L- phenyl egcPﬁE/G:BﬂlfﬂSSlﬁ- _

di et hyl am nocar bonyl -4, 5, 6, 7-t et r ahydr obenzo(b) t hi ophen-2- .10. am de
trifluoroacetate salt Prepar ed fromsiget hyl am ne. 1H NWR (d3 acetonitrile):
Most peaks broadened by a rotomer 15 effect. 9.02 (1 H, br s, NH),

7. 91- 6.88.( 18akha n?, GxadienB k) NHt 5. 885h Imihutdes] 6 Hz, a-CH), 4.02 (2

H, br NH?) 07-2.82 (4 CH2) 2) 2. 28-2.16 (2 x
oH, 2 Mg]q%%—%g-é@é} af’ %é 1%2%4% M)‘ %’f—@ g%ﬁz@zzj& £y 9-0.88 &

-20082069(2x3H 2 X m 2 X CH3) Hplc (Luna 2, Gradient 1): rt 4. 02
. M nut eExdng s (Mma 27 ‘eeadi syittH9siseéd-ulifg nhausese HaBhGNH) Exarrpl e

e iy dan RS ohor ) BERBSTE) rrshenso I PESe R Fods obELbaREeh ah
Pr epar gshdprg I@@ﬁyéarmpg 6, 30té,tté\1h,§ij£533acetomtr| le): 7.95-7.82 & .
7.51-7.28 (3 H & 6 H, 5.71 (1 H,

436 By %oxmrbow&kbanaoﬂei %lzl?Ph%Bq, *amggﬁzéndAFbﬁzwé%Ee% (3 H,
d, J zlanll—izn ai1,,,,. 2.65-2.56 (4 H m CH2CH2CH2CH2), 1.78- 1 69 (4 H ‘m
13 June. 2005 WD 02/ 47762 -61 CHZCHZCHZCHZ) Hpl c (Luna 2, Gadient 1): rt
3 99. m nut es.

10 Example 24 .
3- (Amlnomethyl)benonl—D/L—phenylglycine 3—‘ ,
lfurfurylamlnocarbonyl -4,5,6,7- tetrahydrobenzo(b)th10phen—2—

amide trlfluoroacetate salt
15 Prepared:from‘furfurylamine.

M NMR (ds acetonitrile): 7.88-7,74 & 7.50-7.23 (4 H & 11 H, 2
'xm, 10 x Ar & 5 x NH), 6.22 & 6.14 (2 x 1 H, 2 x 5, furyl

 cH's), 5.65 (1 H, d, J 6 Hz, 0-CH), 4.32 (2 H, d, J 5 Hz,

20- CH,furyl), 4.04 (2 H, br s, CHNHy), 2.58-2.44 (4 H, m,

| CHsCH,CH»CH), 1.70-1.58 (4 H, m, CHg'Cy_zdgzcﬁzj";'

lec {Luna 2} Gradient 1): rt =.4.20‘minutes_

-,

_'LC/MS (Luna 2, Gradient 4): rt = 2.18-minutes,‘543 (MH+f.
25 - - | | |
- ;Example 25 )
3- (Amlnomethyl)benzoyl-D/L—phenylglyc1ne 4 /5, 6 7 tetrahydro—B—
(para—methoxybenzylamlnocarbonyl)benzp (b)thlophen—Z*amlde
trifluoroacetate salt | | |
o300 .

Prepared from para-methoxybenzylamine.

- IH NMR  (dj acetonitrile): 8.01-7.35 (9:H, m,'Ar),_T.ZT & 6.80
- {2x%x2H, 2xd, 2 x J 7 Hz para-subs Ar), 5.78 (1 H, d, J 6
35 Hz, a-CEY; 4.48-4.35 (2 H, m, CH,pMB), 4.24 (2 H, br s,




LC/MS (Luna 2, Gradient 4): rt = 1.88 ninutes, 477 (NH¥).
- 3- (Am nonet hyI ) benzoyl - D/ L- phenyl gl yci ne 3-iso %%WAEDO%S
but yl ani nocar bonyl -4, 5, 6, 7-t et r ahydr obenzo(b) t hi ophen 2-am de

triluorwasediatrez salt 10 Prepared fromiso-butyl am ne. 1HM§Q§,S '
acetonitrile) : 7.91-7.80 & 7.52-7.20 (3 H& 6 H, 2 x Ay o884 6. 25

(5 H, m 5x N, 5.72 (1 H d, J66§iz a 15 CH), 416&41’1'(2'H ABq J
5 Hz, . ArCH2NH2), 3..01 (2 H, t. Hz, CH2~Pr), 265251

| .
- CH2CH2 g2 GH 64 ( R2CHER2
. CHR) @fv%z rgn?fssi n7§ %g Igcu?ed Hrr’SO%ie% ?ggg;%ar oUn 2 éﬁ?ﬁ%hﬁga (Luna
2, Gadi-éw1.1)3 ?f% Hy 4“:65:H2I$HI2GHQ(§H2)L-C/NB (Luna 2, Gradient 4): rt = 2.23
mnutes, 519 (M4+). Exanple 29 - 3-(Anm nonet hyI)benzoyI DL- phenyl gl yci ne
3-(3 25 ami nocar bonyl pi peri di ne- 1-carbonyl )-4,5,6,7 A
tet rahﬁml@oeﬁﬁma))lhlib{ﬁmr&rﬁ: dni de tti :f—l uloBGamEhatessal t. Prepared from

: | erd di 30, H N cetonltrlle) ctrum -
'corrp |cat eé’bb@}{‘l oir)ﬁardsl‘n‘—’ladr’:de nt4i%st ef Bo ? giBuEegp %éérl(gﬁg) Ar, NH &
a- 4.20-4.06 (2 H, m Ar CH2NH2) , 3 50-1.20 (various ali phatlc) Hpl c
'( Luna 2, Gradient 1): rt =3.58, 3.67 mnutes (rat| 0 13 June 2005 WO
02/ 4775xapElecR®/ 05526 62 1 1). LG/ MS (Luna 2, Gradient 4)c rt = 1.70

' mnuteh Z hen2amdetr|fluoroacetate
Csalt E%arrp%m' g EQ'?J() %%bﬁ] Ofgex)%ilgggﬁl’bﬁeﬁyl gl yci ne 3-(4- _
et hoxydaEMMammﬁdihb’mdlmmcmw -)tétéaﬁy&robenzo (b) th:.ophen—z— .

10 amlde trlfluoroacetate salt
 Prépared from diethylamine.

o H NMR (d3 acetonltrlle) Mbst peaks broadehed by a rotomer
/15 effect. 9. 02 (1L H, br s, NH), 7.9146.86.(13'H, m, 9 x A&, 3 x
 NH), 5.68 (1 H, d, J6 Hz, a-CH), 4.02 (2 H, br s, ArCHNHz),
"3 07-2.82 (4 H, m, N(CHQ)Q) 2. 56 -2.47 & 2.28-2. 16 (2 X 2H, 2 X
- M, CH,CHCHCHz), 1. 72-1.52 (4 H, m, CH,CH;CH,CHp), 0.99-0.88 &
. 0.82-0.69 (2 X 3 H 2 xm, 2 x CHs) . o
20, S , : ' ,
;'lec'(Luna 2, Gradient 1): rf = 4 02 minutes.
LC/MS (Luna 2, Gradient 4): rt = 2.03 minutes, 519 (MH*).

_Example 27
. .25 3~ (Amlnomethyl)benzoyl—D/L-phenylglyc;ne 4,5,6, 7 tetrahydro—B—

(methylamlnocarbonyl)benzo(b)thlophen—2-am1de trlfluoroacetate

- salt

_ Prepared from methylamine.

30 B | |
'H NMR (d; acetonitrile): 7.95-7.82 & 7.51~7.2_’é (3H& 6H, 2x
m, Ar), 6.85-6.30 (5 H, m, 5 x NH), 71 (1B, d, J 6 Hz, a-
‘CH), 4.15 & 4.10 (2 H, ABq, J 5 Hz, ArCHNHp}, 2. 71 (3 H,d, J
4 Hz, CI;;),“, 2.65-2.56 (4 H, n, CHZCHZCHZCHZ), 1. 78-1. 69 {4 H, m,



Prepared from 4- ethoxycarbonylplperldlne 10 1H NVR (d3 aﬁé%dﬁ%%gbﬁle)
(Spectrum conplicated by rotoners.) 9.55-9.35 & 8.10-7.25 (1
~various Ar, NH) 5.82-5.72 (1 H m a-CH), 4.15-4.00 (2 H, in, ArCH2NH2).,

- 3.80- 1. 2O ®RYA6Eous al i phatic). 15 Hplc.(Luna 2, G adi entPCJ!)IGBQ_IIOSSZB. 982 -
m.nutes. LC/MS (Luna 2, Gadient 4): rt = 2.10 m nutes, 603 (MH).. Exanple
- 31 20. 3-(Am nonet hyl ) benzoyl - D/ L- phenyl gl yci ne 3-(4

~ornyl ) pi perazi necarbonyl -4, 5, 6; 7-t et r ahydr obenzao(b) t hi ophen-. 2-ani de

- trifl uokbddeCHr@Hal t Prepared from 4-fornyl piperazine. 25 1H NWR (d3

.acetonitrile): (Spectrumconplicated by rotonmers) 9.40-9.28 & 8 15-7.22 (1

H& 13 H, various) 5.85-5.78 (1 H in, a-CH), 4.-18-3.97 (2 H m

Ar CH2NH2p 1 c 3 (Urd . B2 Gradiens 1ati phat#cis 80 irdmhﬁt(elsuna 2, Gadient 1): it
adi ent m.nutes, 560 (Mt).

Egiaﬁf)eﬂ%%*%i?%%d%@oﬁ@%% e EaR?ﬁ/ ’653%6563477 (ME) -

'“,3-(Anjnonethyl)benzoyl D/ L- phenyl gl yci ne 3-(4

- met hyl pi peri di ne) carbonyl -4, 5,6, 7-t et r ahydr obenzo(b) t hi ophen -2?anide'
trifluckoameelatd8salt 5 Prepared from 4-nethyl pi peridine. 1H NVR (d3

- acet oni t.rum co ated by rotoners) , 9.22-9.02 & 7.86-6.70

(variou )kéP%%P%ééﬁgiﬁ??? ﬂ¥fg$f£5pheﬂy§§£§°6§e(3§FFBUS'aIiphatic) |
butylamlnocarbonyl 4, 5 6,7 tetrahydrobenzo(b)thlophen 2-amide o
tr:t.f luoroacetate salt

40

st .

-Preparedffrom‘isofbutYIamine;

'H NMR (d; acetonitrile): 7. 91-7.80 & 7.52-7.20 (3 H & 6 H, 2 x
m, Ar), 6.84-6.25 (5 H, m, 5 x NH), 5.72 (1 H, d, J 6 Hz, o-
15 CH), 4.16 & 4.11 (2 H, ABg, J 5 Hz, ArCHzNHp_), 3.01 (2 H, t, J
7 Hz, CH*Pr), 2.65-2.51 (4 H, m, CHaCH;CH,CH,), 1.78-1.67 (4 H,
‘m, CHCH,CH:CHp) 0.88-0.76 (6 H, m, 2 x CHs) CHMe, missing,

obscured by solvent peaks around.2ppm.

- 20 Hplc (Luna 2, Gradient 1): rt = 4.65 minutes.
' LC/MS_(Luna 2, G:adient 4y : rt 2.23 minutes, 519 (MH")

I

P

Example 29 , , 7
3~ (Aminomethyl) benzoyl-DL-phenylglycine 3~ 3-
2'25:amlnocarbonylplperldlne—1-carbenyl)—4 5 6, 7
i tetrahydrobgngo(b)thlophen—ZHam;de trlfluoroacétate salt.

Prepared from‘3—(aminocarbony;)piperidine.
3051H'NMR (ds3 acetonittile)- (Spéctrum'compliCated by rotomers and
diastereomers) 8.15-5. 72 (various Ar, NH & a—CH), 4.20-4.06 (2

H, m, ArCH:NH;) , 3.50- 1 .20 (varlous allphatlc)

Hplc (Luna 2, Gradient 1): rt = 3.58, 3.67 minutes (ratio




- tetrahydrobenzo(b)thi ophen-2-am de trlfl uor oacetate Pr epare

10 Hpl ¢ (Luna 2,;Gradient .1):, rt =4.14 ninutes. LOMS (Lpng,2 o0gsadi ent

4): rt = 2.37 mnutes, 545 (NH4). Exanmple 33 15
3- (Am norret hyl )benzoyl DY L- phenyl gl yci ne 3-(4-
an nocanbgayhpiper i di ne) carbonyl -4,5,6., 7- GRO1/05526
d’ Pr om-
4- am nocar bonyl pi peri di ne. salt 20 1'5' NVR (d3 acetonitrile): (Spectrum

~conplicated by rotoners) 9.51-6.35 (varlous) 5.78-5.62 (1 H m a-CH),

4.15-1. (various aliphatic). 25 Hplc (Luna 2, Gradient 1): rt 3.48

" ‘mnutes. UG MS (Luna 2, Gradient 4): rt = 1.72 minutes, 574 (MH). Exanpl e
- 34 3- (Aﬁﬁ/ﬂ‘dﬂretlhymabénzéyhdﬁ)éhtphenylrgl yc&néMnﬁn@tést,ethyﬂﬂD‘-)?: 30

(pi perazi necar bonyl )benzo( b) t hi ophen-2-anide bis trifluoroacetate salt

~Prepared from pi perazine. 13 June 2005 WD 02/ 47762 PCT/ GB01105526 -64 Hplc

(Luna ZRyf@ediesy 1) rt =.3.07 nminutes. LCIMS. (Luna 2, Gadient 4): rt = -
1.40 m nutes, 532 (MH). Exarrple 35 5 : R .

3-(AFE @Tmmqmmwbafmeymenyngp;aenyeal@eme 3- (4- K :
‘ et hox an 21. necar,bony| -
Ctetr a%y %’5%"2 $ Bbﬁ@ﬁlglﬁﬁix CFFPPPE&?oécé-‘t &dsalt Prepared fr om

4- et hOXﬁ%&Wf&b@ﬁialbﬂﬁhléﬁhéﬁL%ﬁﬁé %&&quw&ﬂda&taﬁé&%&tﬁ um
conpl i cat ed by rotoners) & 7 . 72 (various) . 68 (1H, m

a- CH), _

S Ptepared from_4—ethOxyqarbOnylpipéridine.

10 | - - | _
" NMR (ds acetonitrile): (Spectrum complicated by rotéméﬁé)'
9.55-9:35 & 8.10-7.25 (1 H & 13 H, various Ar, NH) 5.82-5.72

{1 H, m, a—CH), 4.15-4.00 (2 H, m, AXCH,NH,), 3.80-1.20 .

(varlous allphatlc) |

15 . '

_ Hblc (Luna 2,”Gf§diént_1X{ rt‘ $3.982 mlnutes

. LC/MS (Luna 2, Gradiént Q}:rrt'# 2.10 mlnutes, 603- (Me* )

lI

- Example 31 ‘
20 3 (Amlnomethyl)benzoyl—D/L—phenylglyclne 3—(4— -
' fprmyl)plperazlnecarbonyln4,5,6i7ftetrahydrobenzo(bjEhiophen—‘

- 2-amide trifluoioacetate_salt _

_ Prépé;ed-from 4—formylpiperazine.
g NMRA(dg acetonitrile)ﬁ,(Spéctrum-compliéated,by,rotbmers)
9.40~9.28 & 8.15-7.22 (1 H & 13 H, various) 5.85-5.78 (1 H,
m, o-CH), 4.18-3.97 (2 H, m, ArCH;NH,), 3.40-1.62 (various
- .aliphatic). |
a0 . _
- Hplc (Luna 2, Gradient 1): rt =-3.30 minutes.
LC/M$ {Luna 2, Gradient 4): rt - 1.94 minutes, 560 (MH*).

Example-32




4.09-3.85 (4 H, in, CH2CH3 & ArCH2NH2), 3.51-2.10 (var| ous M@%
1.70-1.51 (4 H in, CI-|ZCHZCHZCI—|2), 1.13-1.00 (3 H, in, & pl c.
(Luna 2, Gadient 1): rt 3.77: mnutes. LC MS (Luna 2 Gradl ent 4): rt =

2.26 M Rikh 9847894 (MH) . 20 Exanpl e 36 PCT/GB01/05526 -
3- (Ani nonet hyl ) benzoyl - D/ L- phenyl gl yci ne 4,5, 6, 7- tetrahydro-

[ (pyrid-4-yl ethyl)am nocar- bonyl]benz% (_b)th| ophen-2-amde trifl uoroacet at e
salt 25 Prepared frompyrid-4-ylethylanmine. "H NVMR (d6 DVBO): 9.32-9.23 (1

H, d, J37 20 /42 ] 9 Hz, pyrldyl) 8. 25
(3 H bf é%ﬁﬁé’ﬁ%fhgé‘?g’fﬁfz’gé P{% ﬁfi"e%@{?zlﬁﬂ% ?x(‘%r) 591 (1H d J6
Hz, a 3ﬂe€Hklp4p&5:.(:!3.nH) chrbényl) -4 B, 6 A-GRiiNEly dibiEn 42 () thiophéntz,
NHCHZCHZ) 2..60 t, J 6 Hz, NHCH2CH2), CH2CH2CH2CH2 peaks obscured by
- sol vent 2peRfide; .1§Baam°afe~??tf 5"3](’-'4 H in, CH2CH2CH2CH2) . 35 Hplc (Luna
2, Gadient 1): rt 3.32 mnutes. 13 June 2005 i i WO 02/ 47762 -65

PCT/ GBOL/ 05526 LC/ M5 (Luna 2, Gradient 4): rt 1.67 minutes, 568 (M) .

- ExarrpliePzépage@Amr@mnétﬁﬁt)\'lﬁé@zlmﬁlﬁlﬂanEphenyl glycine 3 (1l-ethyl-1S-5

- pyrazol -5-yl)amni nocarbonyl -4, 5, 6; 7-t et r ahydr obenzo(b) t hi ophen- 2-ami de
‘trifluoroacetate salt Prepared from l-ethyl-IH pyrazol ws-yl anmine 10 1H NWVR
(d3 acetwnimRi k&) acexdtitZrBle’: 7(BB3edtB88m( BokpRidte Byx rotohersd x NH),

. 7 00 (gﬁ$22252§24 gg %@ % %% ((varlousfxga%f g|58 (fﬂH m?l (&Hv d, J !
- "4.30-0.65 (various aliphatic). :

. .10 _ . ~
f_”   Hplc (Luna 2, Gradient 1): rt = 4.14 minutes. : I
| LC/MS (Luna 2, Gradient 4): rt = 2.37 minutes, 545 (MH').

Example 33
15 3- (Amlnomethyl)benzoyl—D/L—phenylglyc1ne 3-(4-
amlnocarbonylplperldlne)carbonyl 4,5, 6 7-

tetrahydrobenzo(b)thlophen-Z—amlde trlfluoroacetate salt

" aPrepared from 4—aminQCarbonyipiperidine.

JE - . _

| 14 NMR (ds acetonitrile):,(Spéctrum complicated by-rotomers)
' 9.51-6.35 (various) 5.78-5.62 (1 H, m, o-CH), 4.15-1.18

(vérious aliphatic}.

25 Bplc (Luna 2, Gradient 1): rt = 3.48 minutes. |
LC/MS (Luna 2, Gradient 4): rt = 1.72 minutes, 574 (MHY).

Example 34 _
' 3- (Aminomethyl)benzoyl-D/L-phenylglycine 4,5,6,7-tetrahydro-3-
30 (piperazinecarbonyl)benzo (b) thiophen-2-amide bis-
trifluoroacetate salt ‘
- Prepared from piperazine;

Ayt




m. CI-lZCHB&ArCI—lZNHZ), 285277&264256(2x 2 H, 2X1:§T1unez
CH2CH2CH2CH2) , 1.85-1.73 (4H, in, CH2CH2CH2CH2), 1.30 (3 H tj Ofg 7 Hz,
CH2CH3) Hplc (Luna 2, Gradient 1): rt = 4.22 mnutes. LC/ VB (Luna 2,

G adi enwedpiiamb2 = 2. 16 minutes, 557 (M#). 20 For the syrﬁch%g@mggzﬁexarrpl es -

38 - 56 the followi ng general .procedures were used for synthesis of

appropriate am not hi ophenes. Ceneral__.Procedure A (two step route). 25 2

Cycl ohexanone. (or a substltuted cyclohexanone pyridone, - cycloheptanone

etc) (

as ethyl cyanoacet af e

ki.ungﬁhon@%hl‘lgh r a guit %blt om"ﬁr Itqstt dJuted acetonitrile such

‘etc) (10 mmol), acetic

ane uI f onyl ace

aci d (SLGOMMLmnana,aﬁwadnantaéet:atr& €2 Inordid) )nnmrteesﬂ,l 531 vigdhitiyn benzene
(25 m). The reaction vessel was equipped with a Dean-Stark collector
heated to reflux until water evol ution ceased' (typically 2-14 hours).
eExamplaenscool ed to room tenperature, diluted to 100 nL with et hy‘I

. m xtur

. acetat
‘aq. . &

e, and 35 extracted twice with sodi um bi car bonate solution (sat.

5 337 (Aminonsthpldbenzogd -DG-pheng 305 B0(41) . Vol ati | e

_corrponeg{:ﬁog, L g g@g#ﬁggr%?ﬁ% S,]_thle% d ¢yroved under reduced

“pressure to a ford

was t hebetdabgdrobenizn (b) Ithmoph(eﬁ_e%ia)m.cm\ctmlﬁlfuﬂrc(a]ébm )selngl 5

nmor-phol ine (10 mol ) were added. The mi xture was then heat ed

until

30 m nspre

to . refl ux

and

The

ure 'of' dl'efins. The crude product

TLC indicated conpl ete consunption: of starting material (typically

10_0_1rrL_ wth ethyl acetate and

o o NMR (d3 acetonltrlle) (Spectrum compllcated by rotomers)

9. 22 95.08 & 7. 85-6.72 - (varlous) 5.78-5. 68 (1L .H, m, o-CH) ,

-.4;09 3.85 (4 H, m, CHpCHj & AIC%kNﬂz)L 3.51_2.10 (various

15

o Hplc (Luna 2, Gradientfli:',rt

20

aliphatic), 1.70-1.51 (4 H, m, CH;CH,CH;CHz), 1.13-1.00 (3 H, m,

. CHQCE:; Y.

3.77 minutes.
2.26 minutes, 604 (MHY).

i

LC/MS (Luna 2, Gradient 4): rt

o

Example 36

B 3= (Amlnomethyl)benzoyl—D/L-phenylglyclne 4,5,6, 7~ tetrahydro—B—

25

[(pyrld— —ylethyl)amlnocarbonyl]benzo (b)thlophen—z—amlde

trlfluoroacetate salt

Prepared from pyfid—4—ylethylamine; -

" 'H NMR (d¢ DMSO): 9.32-9.23 (1 H, d, J 7 Hz, NH), 8.69 & 7.72

- 30

35

(2x 2H, 2 xd, 2 xJ 9 Hz, pyridyl); 8.25 (3 H, br s, NH"),
8.01-7.30 (11 H, m, 3 x NH, 8 x Ar), 5.91 (1 H, d, J 6 Hz, a-
'CH), 4.05 (2 H, br d, J 4 Hz, ArCHpNH;), 3.01 (2 H, t, J 6 Hz,
NHCH,CHp) 2.60 (2 H, t, J 6 Hz, NHCH,CH;), CH,CH,CH,CH, peaks
‘obscured by solvent peak at 2. 50ppm, ;.72—1.58 {4 H, m, |

-CH2CHZCH2CH2)-

L e

Hplc (Luna 2, Gradient 1): rt = 3.32 minutes.

r8QUESpm étbehoﬁ9@bhﬁanyu@apéa%%aﬂepn mxture was diluted to

A



extracted with hydrochloric acid (1IN, 2 x 30 nL). The orgapig, &9& rtion
was then concentrated under reduced pressure to afford crude product . .
Wher e the product was above 80% pure by HPLC no purification was used, but
i n somewsqeesréne product was purified by flash colunn;gbn@gay@gﬁﬁphy
(Si02, typical solvent mxture EtOAc: Hexane 1:1). 15 General
Procedure. B- (one pot route A nmixture.of. the ketone (10 nmol), the
~acetonitrile derivative (10 nmol) and sulphur (10 nnDI) mere di ssol ved ‘i n
et hanol..., 1] ur; ed g 15 nnDl) was
‘added E*Fo’g% s(é’%dl\r?e?’z oa\tljé?l:eﬁpa%)er éaé)fu her mﬁﬁﬂ& the reﬁctl on m xture
was .cooled, diluted to 100 nL with ethyl acetate, and extracted with '
hydrochlorlc acLF (AN, 2 x 25 nm.). The solution was then concentrated
L underrﬁ&ﬁﬁR%? essure and 25 the crude product purified by flash colum ..
* chr Oﬁatsa%ﬁa%me(@l@béryﬁfﬁinmmym e a-@péﬁx@mm- 1) Exanple 38
~ 3- (Am nonet hyl ) benzoyl - D/ L- phenyl gl yci ne 3-cyano-4;5,6,7 -30 :
tet rahmmwml)mmmanmw .Fﬁeﬁya'}-efeetf#%‘wdrobenzo (b) thiophen-—-
2-amin n tetr dr benzg(b)t hi ophene (synthesised using
“gener eE ﬁr"b‘ ed(t}?’:el%ud%%ai%t%é/ne S5 W0 02 47762 PCT/ GBOL/ 05526 - 67 To-a
. solution of 2-am no-3-cyano-4,5,.6,7-tetrahydro- benzo(b)thiophene. (230 ng _
-1.29 mol’)) .in DCM (4 L) . was added. %90 D-PQ& (340 ng, 1.35 mmol) - o
' fol | owdraRpIsBriEo 6B HY L~ AH 3RV R fure was cooled to 0C and 5
-di i sopropyl et hyl am ne (550 -ng, 4.26 nnDI) was added dropw se. The m xture
was then allowed to.warmto roomtenperature and stir overn| ht . The '
{eadwldﬁ WS ﬂhenanEthédl&y)fhé 8didi7t B8n& 7.63-7.39 (3 H 0" H,

X m, Ar, 3 x Nﬂ),-T.OO_(3,H, br s, N§3), 6.34 (1 H, s,
‘pyrazolyl C*-H), 5.81 (1 H, d, I 7 Hz, o- -CH), 4.20-4. 09 (4 H,
) m,”CHgnh‘g Arcggnh), 2.85-2.77 & 2.64-2.56 (2 x 2 H, 2 x m,
| - CH,CH,CH,CHz ) , 1;8541{737(4 H, m, CHpCH;CH,CHp), 1.30 (3 H, t, -
15 7 Hz, CHCH). | |

If

prlci(Luna 2, Gradient 1):1'rt
LC/MS (Luna 2, Gradient 4): rt

4.22 minutes. _
2.16 minutes, 557 (MHY).

I

hZO For the synthe51s of examples 38 - 56 the‘foliowihg general’

' procedures were used for synthe51s of approprlate 2~

'amlnothlophenes

l”Generaerxocedure_A (two step route).
25 |
| 'CYClohexanQne‘(or a substituted éyelohexanone,;pyridoﬁe,_
'cycleheptanene, etc) (10 mmol), malononiftilér(or a suitablg,
substltuted acetonltrlle such as ethyl cyanoacetate, . ‘
methanesulfonylacetonltrlle, etc) {10 mmol}, acetlc acid (8
30 mmol ) and ammonium acetate (2 mmol) were dissolved in benzene
" (25 mL) . The reaction vessel was equipped with a Dean-Stark
collector and heated to.refldx until water-evolutiOn ceased
(tYpieally 2 14 hoﬁrs)' The mixture was then cooled to room
-temperature, diluted to 100 mL w1th ethyl acetate, and

35 extracted twice with sodium blcarbonate solutlon (sat r Ag.,




~“bi car bonate (saturated aq.,

- of ‘hydrochloric acid (0.5 N, ag., 25 nL) and extracted W|t ﬁ%\%o%x 25
nm.) The conbi ned organic Iayers were then 10 evaporat ed and t rude
product purified by flash colum chromatography (Si @, acetone: hexane 1:5)
- to af f orwlobtrerepupl ed - product (146 ng) as a pal e yel | owwaléHe1/0588%
solid.was dissolved in DCM (5 nL) and TFA (2 nL) was added. After -
stirring for 2 hours, the reaction ngxture was evaporated and ‘15 taken up
“in DVF (5 nL). 3-(NBoc-am-nonethyl)benzoic acid (100 ng, 0.40 nmol) was:

then adﬂBdﬁLﬁ0f¢§Wﬁﬁh$W'é@%@&ﬁ@@tggofltﬂé r@HEtioan%Etﬁ§e”%er%?qﬂﬂu9nd_

di i sopropyl et hyl am ne (180. ny, ). The reaction m xture was
al | oned TR IR 1%edumr%re%$¢¥@eﬁov@fﬁ0§dh§ll ciudeate (50 nL), and

then exsydetpn 20 d N bYGI SEMO! | En@Chnbd t}'r?ggchgésf%e pSodi um

L The sol uti on was
dried c¥etsokprsinuesipnat e{2@vebbr ated, sahfupulildi mdoBy ahidash. col umm

chr ongatgarapty; X 0 rd the up ed duct
(125 ny) as a vén te so@ﬁﬁipﬁeﬁgggg%%uﬁhé m?&hg dt"§§o| lhr?al%\(ﬂo(S m_) ,
and TFAC (iiyz \ietihdied. indicatedi compgeteor c@nhumpt;totnhefr eacidtimg
SmoXtur g, Was, . fva , i n,yaf er 0 and ‘| 0h||||sedto
afford%:l% (am%on@ﬁtﬁ?%%lrg (?%Blrﬁgphezn%\?g?%%ﬁ %é?ﬁn&oo 1Rd,
4, 5, 6, eatiahy duisbenze (W4 hilbhhiesd 2tani de ab wttsh36thy'[tf lau:Qlt@a:@etaaicB sal t
(120 17 9 white . ~H N a t0||tr|Ie) 9. 80
(1 H n%x, qlfcjbtonde %th@ir%%hgoﬁc 3eid éi‘g 27 i‘45ﬁ ,&ﬂg he LTHNGE & 9 x
Ar) 106 B H(ip>rH, wam Jiﬂ)e185ccﬁilrﬁe5 "r)traﬁ';:ean(tdeﬂ r/ddude/a tSSE‘eséu@H) A GFSsd. 05)
J 61 une_ 2005 WD 02/ 47762 PCT/ GBO 526 -68 Ar CH2NH2
2 52 261%31?‘94% % %&‘2@2@‘&)“‘1@% 8% ¢hoke Sfy EH?(%?@?@% no Hol ¢
(Luna zmﬁiﬁmhaﬂﬂoﬁDWagtueed-Sinmihﬂgﬁme cases the product was :
: purified by flash column chromatography (8102, typlcal solvent
mlxture EtOAc Hexane l 1. '
15 ' ' '

hGenerallProoedure,B,(one‘pot route) .

'A mlxture of the ketone {10 mmol), the acetonltrlle derlvatlve
_ (10 mmol) -and sulphur (10 mmol) were dlssolved in ethanol. The -
'20 mlxture was heated to reflux, and morphollne (15 mmol) was- -
added dropw1se over 2 hours. After a further . hours, the B
reaction mlxture was cooled diluted to 100 mi w1th ethyl
.‘acetate, and extracted w1th hydrochlorlc acid (1N 2 X 25 mL).
The solutlon was then concentrated under reduced pressure, and
25 the crude product purlfled by flash column’ chromatography
' l(SlOZ, typlcal solvent mlxture EtOAc: Hexane 1: l)

Exam@le 387

3- (Amlnomethyl)benzoyl—D/L—phenylglycrne 3 —~cyano-4,5,6, 7—
) 30~tetrahydrobenzo(b)thlophen —-2—-amide

Prepared from 2~am1no -3-cyano- 4, 5 6 7= tetrahydro—

benzq(b)thlophene (synthe51sed using general procedure A}.

35 N




5 LUM (Luna 2, Gadient 4): rt = 2.21 mnutes, 445 (M#)q3 @éai%ges 39 -
56 were synthesised using the sane nethod as exarrpl e 38 but usi ng the.

i ndi cated amine, which was in turn synthesised using general procedure A
or B. 1&wdsmamée 39 3- ( Ami nonet hyl ) benzoyl - DY L- phenyl gl y ®icrecBfesishenoyl ) -
4,5, 6, 7-tetrahydr obenzo(b) t hi ophen-2-am de trifluoroacetate salt. 15 '
Prepared from 2-am no-3-(2-thenoyl )-435,6, 7- tetrahydrobenzo(b)thi ophene
~(synthesised using general: procedure A). 20 1H NVR (d3 acetonitrile):

110. 21 (do K sblﬁtiommkiiiﬁﬁmlﬁbJQPC aaa @;5 6,74tétMHh akbx Ar), 6.85 (1H, -
t, J 3 Hz, thio hene 4?_{3 5. 65 Hz, a- . 4.02 (2 H s

Ar CH2NIEBNZO (D )5Eh boplkens, %mwzb@&@@ﬂéj l@ PgMy (4omfy) pasyadded.
CrRODGIRDN- RS (1 ind U022 i e eealauedrg Péx%l?m(@?}tle L VB
(Luna 2, Gadient 4): rt . m nut es, }F anpl e 40 36I '
3- (Ami o hmqbbnzﬂw Iml&tlph@nww yeohedStpyﬂ?(blanldnoyl ,

: 7-tetrah nzo( b))t hi -a trifl.uoroac sa Prepared.
Trom SHAN TR HRIAL $8080nE, SI 08, kb BranacrBit meiE P o
 (synt hemies adli sttsing wenetiain 131 Vowned 2005wHiOm0264 7667 REhPgeR@IN{(5526d '
procedure A) d3 . acetonitrile ectrum conp) cat d b orrers)
9.31 (% §Wﬁ¥%%§%éd LeAgkteng a?lggﬁn ﬁFeE%% %@4&%
(1 H, (bf\hjﬁﬂﬁbhfbflﬁ acﬂd150(2 K, bg.d, 25 ALhzand extracted with

DCM (2 x 25 mL) The comblned organic layers were then

10 evaporated and the crude product purified by flash column

LT

chromatography (S;Og, acetone,hexane 1:5) to afford thercoupled B
producﬁ'(i46 mg) as a pale yellow solid.'Thé-soiid,was ‘ '
dissolved 1n DCM (5 mL) and TFA (2 mL) was added. -After
stiiring for 2 hours, the reactibn mixture'wos evéporated'and
15 taken up in DMF (5 nmL). 3—(N>Boc¥aminomothyi)benzoic‘acid‘(lOQ
 mg, 0.40 mmol) was then added, followed by EDC (200 mg, 1.04
mmol), DMAP (5 mg, cat.).énd diiSdprOpylethylaminéj(180,mg;)
1.39'mm01). The reaction mixture wés_alloWed‘to stir for716l'
7 hours, diluted with ethyl acetate (50 mL), and then extiacted
20.withAhydrochloric acid (1 N, aq., 25 mL), sodlum blcarbonate
_(saturatéd ag., 25 mL) and water (25 mL) . The solutlon was
dried'over'magneéiumusulfate,;evaporatéd, and purified by
{ ' -flash_column chromatogiaphy (SiOz, acetone:heXaﬁe 1:4) to
‘ afford ﬁhe coupled product (125'mg) és'a whité_solid. The
25 product was then dissolved in DCM (5 mL) and TFA (2 mL) was
| _ added. After stirring for 2 hours, the reaétiOp*miXﬁore was
evaporated, dissolved in water (50 mL)} ahd lyophillised-to
éfford 34(aminomethyl)benzoyl—D{L—phenylélycine,3—cyano—
4,5,6,7¥tetrahydrobenzo(b)thiophen—2~amide as its
30 trifluorcacetate salt (120 mg, 0.21 mmol, 17 %) as a white
. solid. | - | |

H NMR (d; acetonitrile): 9.80 (1 H, s, H-bonded NH), 7.90-7.71
5§ 7.58-7.27 (4 H& 6 H 2xm NH & 9 x Ar), 6.81 (3 H, br s,
'35 NHs*), 5.86 (1 H, d, J 6 Hz, a-CH), 4.09 & 4.05 (2 H, RABg, J 6



Ar CH2NH2), 3.46-1.60 (m wvarious aliphatic). Hplc (Luna 2, ?&d%@é 1) rt
3.96 mnutes. LM (Luna 2, Gadient 4): rt 2.50 m nutes, ’1 ). 10
Exanpl e 41 3-( Am nonet hyl )benzoyl D/ L=phenyl gl yci ne. 3- di net hyl -

ani nocarwouyh?42 5, 6, 7-t et r ahydr obenzo(b) t hi ophene- 2- ami deptTicRoUGssBRACEL ate
salt- 15 Prepared from 2-am no- 3-. di met hyl am nbcar bonyl -4, 5,6, 7

t et r ahydr obenzo(b) t hi ophene (synt hesigged usi ng general procedure A) 20 1H
NMR (d3 acetonitrile): (Spectrumconplicated by rotoners) 9.51 (1 H, br s,
-|+ bondemh N"ﬁrCI@-N@I%)? 205013 Ha m4 41 X NH 1,0 1,080880,) 5165741 H51 brg 5H

e 4.15-3.780 H m A CI-|2NH2) 2. 90-1.55 (var| ous aliphatic).

HpI c (I_rﬂmaC}?ZCEG;EdFI@*]t 1): rt = 3.92 minutes. LG M (Luna 2, Gradient 4)
rt =.2.02 mnutes, - 491 (M—I+) Exarrple 42

‘13- (Am nonet h I)benzoyl DL- phenyl gl yci ne 3-et hoxycarbonyl - 30

. 4,5,6, Hrker 026 %R%\@éﬂ@ﬁ( ) thi &Fhend-3lamigates.i f| uor oacetate salt

"Sy”t@ei’%(?ﬂ?sth.o %et@eéaféﬁg B D2 Bl SR -4 %Hg—-procedure

oxaben ene- 2-an ne red according to deneral
A). 13 June 2005 WD 02/47762 PCT/ GBO /05526 1H NVR (d3 acetonitrile).

L] Bafed 25 e Mol BN M S U, M)
_ CHZCHS &éinp\t@%\ll-lﬁ)t ﬂsﬁﬁg&tBEGED@ZQatZ:dH,anﬁme t whd ch dvdls Hrmy ’(_iIrErCI-IZ) ,
- 1. 10 n'%heslseg using generg!lc Ib%re]e ur'e gac]i:i gnt b:ort =4, 2_72 Vrri nutes.
10
"1Exam§1e 39 7
3= (Aminomethyl)be.n'zoyl'—b/t.;pheny-lglycine 3-(2- theno'yl);
. 4 5 6,7~ tetrahydrobenzo(b)thlophen 2~-amide trifluorocacetate -
o salt- '
15 |
| Prepared frem 2-amino-3- {2-thenoyl)~ 4 5,6,7-
= tetrahydrobenzo(b)thlophene (synthe51sed u31ng general

procedure A).

20 '8 NMR (ds acetonitrile): 10.21 (1 H, s, H-bonded NH), 8.11-
. 7.23 (15 H, 4 x NH & 11 x Ar), 6.85 (1H, t, J 3 Hz, thiophene
C(4)H), 5.65 (1 H, d, J 6 Hz, 0~CH), 4.02 (2 H, s, ArCHNH),
2.57-2.18 (4 H, m, CH,CH,CH,CHp), 1.78-1.42 (4 H, m,
_ CHgCHZCHQCHz) ' |
25
 “Hplc (Tuna 2, Gradient 1): rt = 4.62 minutes.
LC/MS (Luna 2, Gradient 4): rt = 2.37 minutes, 530 (MH').

Example 40
30 3—(Aminomethyl)benﬁoyl-D/L—phenylglydine 3-pyrrolidinoyl-
- 4;5,6,7?tet:ahydrobenzo(b)thiephén—z—amide-trifluoroacetate
salt ' o
7 ‘Prepared froﬁ.2—amino~3—pyrrolidinoyl—4,5,6,7—
35 tetrahYE?gbenze(b)thiophene (synthesised using general



LC M5 (Luna 2,. Gadient 4): rt = 2.18 mnutes, 494 (MH). 1} 0
3- (Anmi nonet hyl ) benzoyl - Y L- phenyl gl yci ne 3-et hoxycar bonyl - %}?% 2 43
cycl ohept a(b)thi ophen-2-anmi de trifluoroacetate salt 15 Synt hesi sed from

2- am novdeetmexycar bonyl- cycl ohept a[ b] t hi ophene '(prepar ecbmmlﬂjsm to ..
general procedure A) 1H NWMR (d3 acetonitrile): 8.20 & 8.01-7.39 (1 H & 10
H d, J.8 20 Hz & m.Ar & 2 x NH), G&28 (3 H hr s,. NH3+); 5.91 (1H, d,

' J7 Hz, a-CH), 4.22-4.09 (4 H, in, CHCH3 & Ar CH2NH2), 3 02- 2. 93,

2.70-2. fPocda8Zelnfl & 1.65-1.50 (2 H 2 H 2 H&4H, allphatlc rlng_
Hs), 1.30-1.15 (3 H m CH3). 25Hp|c(Luna2 G adient 1): =5.24
~mnutes. .LOM (Luna 2, Gadient 4): = 2.63 mnutes, 506(M—|+ Example = .

44 3- (Aﬁn t&wla&ed&wdrﬂéyphwé@&y&hn@oﬁpfibawaabpowtoﬁe%

met hyl - 7-tetrahydrobenzo(b)thi ophen-2-amde trifl uoroacet ate sal t

* Synt hesPséél éé HrmiSxt @O@Fiedi )er@or%ﬁ”ﬁ B S i fe- 31 x NH &9 x

et hoxyc onyl t hyl e o] e

: (prep%r%E éc%rg?ng&tg ggﬁer%agl Zl;)Ztr’otc‘:]!é %)e]% %%/%’?g%g CI'71 PC'HZGBOl/ 05526
~-1H NMR AdBHztet)gniIr4d-€). 60 Ofw,r/. %rﬂoﬂs Gﬂfpﬁatﬁ.a)H &8 H 2xm A &2 X
'NH) , 6.83 (3 H brs, NB), , 589 (1 H-d J7H, (XCH, 429413(4
"H m CHZCH3&ArCI—|2NH2) 299120(7H 5 m allphatlc ring Hs),

1.30-1. Hﬁl(:S(Hunm 2CHBadikr®8-10.:9%H 3= 3. 961, miGHEHS) . Hpl C (Luna 2,

(na]r ﬁglt ggt Cé%ﬂg (( lggrrgdg_létn LC/ NS ( L2u mlﬁggsl ,engl r)t B 2. 78.

g_.__ Example 41

| 3- (Amlnomethyl)benzoyl—D/L—phenylgly01ne 3-dimethyl-
amlnocarbonyl 4,5,6, T tetrahydrobenzo(b)thlophene—2 amide
trlfluoroacetate salt '

15 _ _ ‘

| 'Prepared from 2- —amino- 3 dlmethylamlnocarbonyl 4 5 6, 7—.

tetrahydrobenzo(b)thlophene (synthe51sed using. general

procedure A)

izd-iH NMR (d3'ace£0nitrile): (Spedtrﬁﬁ-cbmplicatéd by‘rotomérs}
9.51 (1 H, br s, H-bonded NH), 8.01-7.20 (13 H, m, 4 x NH & 9
x Ar), 5.65 (1 H, br s, a-CH), 4.15-3.80 (2 H, m, ArCHNH), -
2.90&1.55 (various alibhatic)r -

25 Hplc (Luna 2, Gradient 1): rt = 3.92 minutes. |
LC/MS (Luna 2, Gradient 4): rt =.2;02,minﬁtes,-491 {MH*) .

Example 42
3- (Amlnomethyl)benzoyleL—phanylglyclne 3- ethoxycarbonyl—
- 30 4, 5 6,7- tetrahydro-6~oxabenzo(b)thzophene—Z amlde

trzfluoroacetate salt

Synthesised using 3-ethoxycarbonyl-4, 5,6, 7-tetrahydro-6-
oxabenzo(b)thlophene 2—-amine (prepared aCCOIdlng to general

35 procedure A).



Exanpl e 45 3- (‘Ami nonet hyl ) benzoyl - Y L- phenyl gl yci ne 3-et ho arb

4,5,.6, 7-tetrahydro-6-thi abenzo(b)t hi ophene-2-am de trlfluo te sal t
15 Synt hesi sed using 3-etloxycarbonyl-4,5,6,7-tetrahydro- 6

t hi abermo(ﬂwtlmzophel ne-2-am ne (prepared according to gener@mpﬁosszedure A) .
20 "H NWR (d3 acetonitrile) : 8.01-7.85 &7.65-7.38 (3 H& 8..H 2 x - Ar-
& NH's), 6.81 (3. H br s, NH3+), 584 (1 H d, J 6 Hz, cc- CH), '4;30'-_4: 15
(4 H m CH2CH3 & Ar CH2NH2), 3 68 (2 H s, ring CH2S), 3.05-2.81 (4 H' in,
CH2CH2), 1.25 (3 H, t, J 7 Hz," CH3) 25 lec (Luna 2, Gadient 1):

4. 64 mig G t.4 0 nut 51 B
Exanpl e}p - Ck?macer%i %’eef“?zofﬁj ﬁLﬂi )r(]%n Z;I'%é Fn hgxf}cgrﬂéwﬁ;l}‘ 5- 30
et hylmA,ErG&mHehnahxsdrvqbemmcb):irhlsomﬂﬂ-’*? aglde (1er| aor@a@etpﬁteo@-alt
.Synt hesi:sed as _a m xture of diastereoners from 2-am no- 3- -

et hoxyel} bofyA25-(Reflny iS4 T8ng FHp@I § allydOoBeot Hidopheme CHaCHpr &pared - T

. accos dh RGH MM eneg e r 02444762 / 14,055 2 1H NMVR (d3

acetonit rT% gg Fk[%‘égé% gz o é/@l %S}ZHQ& g% 939 hg %ﬁ Cﬁ X NH); .

6. 88 (B-H b Hs tNH§+? Hg, 9@5@& H d J 7 Hz, a- C}D 4 28 4.14 (4 H

m CI-lZCI—B&ArCI—lZNHZ) 3.00-1.22 (7 H° 5 in, aliphatic ring Hs), 1 _30-1.19

(3 H m CH3), 1.06 (3-H, d, J 7 Hz, CHCHS) Hpl ¢ (Luna 2, Gradient 1): it
5. ZOHPrlfﬁul(bgﬂaL@/r I\/Sr(ﬂmﬁaltZ 1)Gr adi entd A7T2 mignfdesi nutes, 506 (NH4).. 10

Exanplgcﬁgs (Luna 2, Gradient 4): rt = 2.18 mlnutes,‘494-(MH+).

| 10‘7 . ‘ | -
‘Example 43 _
3~ (Amlnomethyl)benzoyl—D/L—phenylglyclne 3~ethoxycarbony1—;
cyclohepta(b)thlophen—z-amlde trlfluoroacetate salt

: 15‘Synthe51sed from 2 amino-3- ethoxycarbonyl .
'"cyclohepta[b]thlophene (prepared according to general

' procedure njy

© M NMR (d; acetonitrile): 8.20 & 8.01-~7.39 (1 H & 10 B, d, J.8
20 Hz & m, Ar & 2 x NH), 6.98 (3 H, br’s,:NE;);_5.9i'(i H, d,” 77
. Hz, a-CH), 4.22-4.09 (4 H, m, CH,CH; & Axcgﬂnb),j3,02—é.93,
2.70-2.60, 1.82-1.71 & 1.65-1.50 (2 H, 2 H, 2 H & 4 H,
‘aliphatic ring H's), 1.30-1.15 (3 H, m, CHi).

25 Hple (Luna 2, Gradient 1): rt = 5.24 minutes. .
LC/MS (Lupa 2, Gradient 4): rt = 2.63 minutes, 506 (MH').

Example 44
_ 3~ (Amlnomethyl)benzoyl—D/L—phenylglyclne 3—ethoxycarbony1 6—
-330'methyl -4,5,6,7- tetrahydrobenzo(b)thlophen-Z amlde

trlfluoroacetate salt

syntheSised-as a mixture of diastereoméfs from 2~amin6 -3-
-ethoxycarbonyl—-6-methyl-4,5, 6, 7: tetrahydrobenzothlophene

35 (preparéﬁ“aceordlng to general procedure A)




6.87 (3.H br s, NH3), 5.94-5.86 (1

~triflUoroacetate

v e,

- 3- (Am nonet hyI ) benzoyl - D/ L- phenyl gl yci ne: 3- et hoxycar bonyl

net hyl -4, 5, 6, 7- t etrahydrobenzo(b)thi ophen-2-amde trifl uo?%é%rée[%qoé salt 15

Synt hesi sed as a nixture, of diastereoners from 2-ani no-3- -

et hoxyc 4-met hyl -4, 5,6, 7-t et rahydrobenzot hi ophene

accordi ﬁgb?gmggger al pr ocedure A 1.31-1.22 (3 H, in, CIW@.E‘%}%%GLM (3-

H2xd 2xJ7 Hz, 25 CHCH3 for eﬁch di astereorrer) in,. Ar & 2 x NH),
(xCH), 4.36-4.15 (4 H m CHCH3

& ArCH2NH2), . 3.36-3.24 (1 H m CHCH3), 271248(2H |n CHZ'CS) '

1.91-1..62 (4 H in, CH2CH2), 20 I'H NMVR (d3 acetonitrile).

8. 06- 7. 8B. BNR65d7. {h it @i BeH . 2. &2-HpB§. { Lun6227 . EBaajBth &1B: H;tz_x5 14

Bl o700 CAR oA iy Beh oy P hreAfbel sy mEo STy ﬁﬁigég”iéénwz

" cycl opent-afy), thicephens2- qui dg tw;i fdmengagehate,malt, Breparedd rom
~2-am no- 3- et hoxycar bonyl Cﬁil opent a(b) -t hi ophené 35 (synthesi sed u5| ng

gener 2l Tpr sdd@hedig) ring Hisd 20053040 1B/ U7 162 TRCTIHEBOL/A0KER® 983 (BH NVR

_'(d3acel;pn|1r;rlclﬂ%)800778&752730(3H&8H 2 x NH & x Ar), -6.86 -
(3 H br's, NB+7'5.82 (1 H d, J 7 H,, cc- CH , 4.20-4.08 (4 H M

CH2CH3 & ArCH2NH2), 2.80-2.65 (4 H, m 5 CH2CH2CH2), 2..25 (2 H, pentet, J

7 Hz, CHZQLCHENa 3, 1%r(a%1|vgtt 1) & 2 Ga?—%%teé-ipl ¢ (Luna. 2, Gadient

1) rt =4.71 mnutés (Luna 2. 47 mnutes,. 478
(M) . 1o/BSartplueadd; SG¢Aduﬁ®¢EMhylﬁﬂenzdyWHDMLqﬂuﬂgﬂgﬁ@@lnﬁ{)
3-et gxycar bonyl 4,6, 6-trinethyl cycl openta(b)thiophen-2-ande .
Example A5 _ | ., )
3- (Amlnomethyl)benzoyl-D/anhenylglyc1ne 3—ethoxycarbony1—
4,5,6,7- tetrahydro -6~ th;abenzo(b)thlophene—Zramlde
trifluoroacetate salt | : -
15 . |
Synthe51sed u51ng 3- ethoxycarbonyl 4,5,6,7- tetrahydro 6*1
thlabenzo(b)thlophene 2 ~amine (prepared accordlng to general o

procedure A}

20 M NMR (da acetonitrile): 8.01-7.85 & 7.65-7.38 (3 H & 8H, 2 x
m, Ar & NH's), 6.81 (3 H, br s, NHs"), 5.84 (L H, d, J 6 Hz, a-
CH), 4.30~4.15 (4 B, m, CHCH; & ArCHNH), 3.68 (2 H, s, ring
- CHzS), 3.05-2.81 (4 H, m, CH.CH), 1.25 (3 H, t, J 7 tiz, Cia) -

25 Hplc (Luna 2, Gradient 1): rt = 4.64 mihutes,,
LC/MS (Luna 2, Gradiemt 4): rt = 2.40 minutes, 510 (MH').

Example 46 _ , ,
o 3- (Amlnomethyl)benzoyl—D/L—phenylglyclne 3- ethoxycarbonyl -5-
"~ 30 methyl-4,5, 6 7- tetrahydrobenzo(b)th10phen—2—am1de

trlfluoroacetate ‘salt

'_Synthe81sed as: a mlxture of dlastereomers from 2-amino-3-

ethoxycarbonyl 5~methyl -4,5,6,7- tetrahydrobenzothlophene

AL

'35 . (prepared accordlng to general procedure A)




salt 15 Prepared as a mxture of diastereomers’ from2 am no- ﬁ - :
et hoxycar bonyl -4, 6, 6-t.ri net hyl cycl opent a[ b] t hi ophene (syh?t 12088 usi ng

general procedure A). 20 iH NWR (d3 acetonitrile): 8.10-7.10 .(14 H, Sx NH

_&9xAr002r§77%9558(1HmaCI—l) 4.10-3.99 (4 H m. G |
ArCH2NH2), ©3.15-2.95 (1 H, m CHOH3)22.40-2.10 (2 H, m , 1.18

1.01 (3 H m CH2CH3). 25 Hplc (Luna 2. Gradient 1): rt. = 5.60 m nutes.
- LCM5 (Luna 2, Gradient 4): rt = 2.79 m nutes, 520 (M#). Exanple. 50
~3 (‘Am nonet hyl ) benzoyl - DY L- phenyl gl yci ne 3-et hoxycar bonyl 30
4,5,6,7; t et rahydro- 4, 7- met hanobenzo(b) t hi ophen-2-amde trifl uoroacet ate
satt Pr é‘baﬁ‘l‘ﬂij &b aqwbdndres iofe )i st 16y s&f? 06927 adbnd33H & 8 H, 2 x
ethoxyc y tetn ro-4 enzofh) 02/.4776
PCT/GB g % él?% @ﬁ?bpﬁen% (gy?llt’hleas% rsggd u§| 10 éeélgr ¥\0H gédéré RZ1HWR
(d3 aCEOLGCIHIlFI He8-8.3@-7.(26 1. i} HH,BHX NHASCENEA,) 3. (51—812@ 2 M, H o in
25 4.06 (4 H, in, CHCH & ArCH2NH2)
;1 H, % ’S%r bpha $n91 89501128004 - 19, & Bi iy Girlg) 10053 Hada K
.m. CHZCJ;rBy Hflplgﬂ(;gy)na 2, Gadient 1): rt =.5.12 mnutes. LC/ M5 (Luna 2,
‘Gradient 4): rt =72.60 mnutes 504 (MHt'). 10 Exanple 51 °

.3 (Am nomet hyl ) benzoyl - D/ L- phenyl glycine 3-(pyrid-2-yl)-

| 45,6, 7Hf,@gr@jj‘\z{géogeng;gggmemtogben& anm5d@d Hifduaspacetate salt 15

T Le/Ms (Luna 2, Gradlent 4): rt’ 2 61 mlnutes, 506 (MHY) ..

. Example 47 . , , _ _ ‘
'34(hminomethyl)benZOyleblL—pheny1QIYCine'3—ethoxycar50ny1—4~5

methyl-4,5,6,7- tetrahydrobenzo(b)thlophen— —amlde;

,trlfluoroacetate salt

15

l—'Synthesised as a mixture-of*diasﬁerepmers-from.Z amino'B— _

L ethoxycarbonyl- 4—methyl -4,5,6,7- tetrahydrobenzothlophene

(prepared accordlng to general procedure h)

20 H .NMR, (ds acetonitrile): 8.06-7.88 & 7.65-7.40 (3 H & 8 H, 2 x .
| m, Ar & 2 x NH), 6.87 (3 H, br s, NH*), 5.94-5.86 (1 H, m, a-
CH), 4.36-4.15 (4 H, m, CH,CHs & ArCH,NH,), 3.36~3.24 (L H, m,
CHCHs;), 2.71-2.48 (2 H, m, CH.CS), 1.91-1.62 (4 H, m, CHy,CHs),
1.31-1.22 (3 H, m, CHs), 1.18 & 1.14 (3 H,'2 x d, 2 x J 7 Hz,

725 CHCH3for each diastereomer).

Hplc. (Luna 2, Gradient 1): rt = 5.14 minutes; ,
- LC/MS (Luna 2, Gradient 4): rt = 2.59 minutes, 506 (MH').

' 30-Example 48
3~ (Am1nomethy1)benzoyl-D/L—phenylglyclne 3—ethoxycarbonyl—
cyclopenta(b)thlqphenez—amlde tr;fluoroacetate salt

1

Prepared from 2-amino-3- ethoxycarbonylcyclopenta(b)*thlophene

¥

‘35 (synthe81sed using general procedure A).

s

5368360&341332(2X,




Prepared from 2-am no-3-(pyrid-2-yl)-4,5,6,7- tetrahydrobe b).t Bgophene
(synthesi sed using general procedure A). 20 "H NVR (d6 CYN40 (1 H,
dd, J 9, 1 Hz., pyridyl C(6)H), 8.30 (3 H br s, NH3") , 8.10-7.19 (14 H,
2 x NH &rdazfmési) 597 (1 H d, J6 H, a-CH, 4.18-4. @¥1(@sdloss®B,
ArCH2NH2), 2.75-2.60 (4 H m. CH2CH2CH2CH2), 1. 85 1.62 (4, H m R
CH2CH2CH2CH2) . 25 Hplc (Luna 2, Gadient 1): rt = 3.85 mnutes. LC M5
(Luna 2, Gradient 4): rt = 2.44 m nutes, 497 (M) . Exanpl e 52 30

- . 3-(Am nomet hyl ) benzoyl - D/L phenyl gl yci-ne 3-net hanesul f onyl -
. 4,5,6, 7 t et rahydr obenzo(b)t hi ophen-2-anide trifluoroacetate salt Prepared-

 from 2 #nimR Idyetbatestkiaip) <485 00-7 .T8 Jure 52605 D (R AR H, 2 x

.- PCT/ GBQ1/ 055 ah obgnzo hi nt hes using -
“gener a2 pf o%e’élug]é) B)% %l N%(/g”[[( R Dﬁ/S(OEQ{;t)l’ %t/bez?l(]]_fﬁ' CP I—‘lj[bon d Cf\lglql)
3 g% (71:H1 - dg,Fo-b. @8 H%a ﬁ\IHGhi) QCQ%@Q-_, ﬁ3AHCH9ﬁH§),, M-l?e)a 28 étzﬂl(gz; ?190?1 -
A mﬁN@zC(HﬁHz)lr (3 ?IB Men‘zetz J %9“64 HHZ‘?BSzCFbIHZCIJizéﬁzéﬁz grom
- 1.80-1.67% (ﬁzHCmC}QI)-IZCI—IZCHZCI—IZ) - 10 HpI c:(Luna 2, Gadient 1): rt =. 4. 25
“minutes. LOMS (Luna 2, Gradient 4): = 2.17 ninutes, 498 (NH). Exarrpl e
53 3- ( Am nonet hyl )benzoyl D/ L- phenyl gI yC| ne 3-met hoxcarbonyl 15 °

4,3, 6, E{;B;?érWﬁ£0@ené9ééiéﬁt0@benr% anyde1t Wibhyesoacet at e
LC/MS (Luna 2, Gradient 4): rt = 2.47 minutes, 478 (MH") .
10 L
 Example 49 =
34(Amihpmeﬁhyl}benonl—D/L—phenylglycine'3¥ethoxyéarbony1—' |
4,G;G—tfimethylcyclopenta(b)thiophen—2—amide'trifluoroacetate
salt ' | ' ' . '
is : . :
'Preéaied és'a mixture bf*diasterédme:s-from 2-amino-3-
'éthoxycarbdnylf4,6;G#trimethleYClopentafb}thidphene

'-(synthesiSed'using.general procedure A).

20 H WMR (d; acetonitrile): 8.10-7.10 (14 H, 5 x NH & 9 x Ax),
.~ 5.70-5.58 (1 H, m, a-CH), 4.10-3.99 (4 H, m, CH,CHs; & ArCHNH),
{  3.15-2.95 (1 H, m, C§CH3)-; 2.40-2.10 (2 H, m, CHCH,CHz), 1.18-
R 1.01 (3'H, m, ,CH.ZCE3).' ' ' ‘ '

25 lec (Luna 2; Gradient 1): rt.='5.601miﬁutes.
~ LC/MS (Luna 2, Gradient 4): rt = 2.79 minutes, 520 (MH").

Example ‘50
3= (Amlnomethyl)benzoyl—D/L—pheny1g1y01ne 3—ethoxycarbonyl—
30 4,5,6,7—tetrahydro—4,7rmethanobenzo(b)thlophen-z—amlde
| trifluorocacetate salt
 Prepared as a mixture of diastereomers from Z-amino-3-

ethOxygggponyl—4,5,6,7~tetrahydrof4,T—methanobenzb(b)—




salt Prepared from 2-am no- 3- net hoxycar bonyl -4,5, 6, 7-

t et rahydr obenzo(b)t hi ophene (synthesised using general 'H M"(ed%OOBIVSO)
9.58 (1 H d, J 6 Hz, NHCH),  8.42 (3 H, br s,. NH3) 8.20-8.10 7..83-7.50 (2
H& 8 HW(NH/&WS?() 6.13 (1 H, d, J 6 Hz,a-CH), 4.29-4.1&¢12cB01/68526 '
Ar CH2NH2), "3.81 (3 H, s, 25 CH3), 2.85-2.61 (41H, in, CH2CH2CH2CH2), :
1.91-1.78.(4 H m CHZCHZCHZCHZ) . 3@ Hplc (Luna 2, Gadient 1): rt = 4.71
mnutes.. LG M (Luna 2, Gradient 4): rt = 2.49 minutes, 478 (M#). Exanple
54 3- (A@miwpméﬁ@|Ib?ﬂtﬁéb1@@@-&@aﬂbl@Eﬂ@ﬁ&i1%fﬁ&é%ﬂ&%£@9 yl- .
4,5, 6, 7-tet rahydr obenzo(b) t hi ophen-2-am de trifluoroacetate salt 13 June
2005 ‘WD 02/ 47762 PCT/ GB01/ 05526 -76 Prepared from

2- am novd NQELALRRA 1 7. z@( byt . hen hesi sed |
USI ng gen% pr ogedureni:)ﬁﬁa) H Ehf\%f %? ﬁ }) g %@HE g %5 -
%. 85-337H, (brHs, m,Nei3-€H) ,8 40!25?49@6& (A GﬂrﬁnBOC_@:ﬂ}Ha&&aAi:CHMﬂz& Ar)

using .
ooy S Pobatsd § B Bpholadie) 2 % B 2 0 @ 1 H6h S e >

| CH2CHZGHZGk2)r1ﬁ@|CHﬁLﬁﬁﬁ 2, 2§¥adnenk3lm, it .endch) mnutes. LC M5 (Luna 2,
~Gradient -4): rt = 2.10 minutes, 463 (NH4). 15" Exanpl e 55
3- (Am nonet hyl ) benzoyl - DL- phenyl gl yci ne 3-cyano-7-0x0-4,5,6,7-

tetr ahwqgﬁp@em@w) ehi gﬁaaae%tam)de il H wongaegiaie.sal t ,
- Lc/Ms (Luna 2, Gradient 4): rt = 2.60 minutes, 504 (MH").
10 ' - |

'-ffExample 51 _ -
3- (Amlnomethyl)benzoyi—D/L—phenylglyc1ne 3~ (pyrld—‘-yl)-
4 5:& T tetrahydrobenzo(b)thlophen~2 am;de trifluorocacetate -
 salt | T |
5

Prepared from 2-amino-3- (pyrid-2- yi) 4,5,6,7~
'-tetrahydrobenzo(b)thlophene {synthe51sed using general

 pr0cedure A).

20 11-1 NMR (ds DMSO): 9.40 (1 H, dd, J "9," 1 Hz, pyridyi-.c(e)g).,ﬁ
. 8.30 (3 H, br s, NHs"), 8.10-7.19 (14 H, 2 x NH & 12 % Ar),

5.97 (1 H, d, J 6 Hz, a-CH), 4.18-4.08 (2 H, m, ArCHNHj),

2.75-2.60 (4 H, m, cggngcngqyi, 1.85-1.62 (4 H, m, '

CHZCchHZCHz) - R |
25 |

_Hﬁlc'(Luna_Z, Gradient 1): rt = 3.85'mihutes;

LC/MS (Luna 2, Gradient 4): rt = 2.44 minutes, 497 (MH').

,Example 52
30'3—(Amlnomethyl)benzoyl-D/Luphenylglyc1ne 3-methanesu1fonyl~
" 4,5,6,7-tetrahydrobenzo (b) th:.ophen—.‘?.-am:.de trifluorocacetate
salt '

) .

| Preparegmﬁrom 2—amino—3wmethanesulfonyl-d,5,6,7—




Prepared from 2-am no- 3-cyano- 7-0x0-4,5,6,7 20" t et r ahydr Ob?ffogbéptog' ophene |
(synt hesi sed using general procedure B). 1H NVR (d6 DMSO) 1H d -
J.6 Hz, NHCH), 8.20 (3 H br s, NH3), , 7.99-7.26 (10 HL NH & Ar) , 6.11

- (1 H, dwoorlam9eHz, a-CH) 4.03-3.92 (2 H m ArCH2NH2), 2crGBdés2d2 H m -
CH2CH2CH2CO), 25 2.05-1.92 (4 H m CH2CH2CH2), CH2CO peak not observed, -
presumably under water peak at 2.4Qpgm Hplc (Luna 2, Gadient 1): rt =
"3.77 minutes. LC/MS (Luna 2., Gradient 4): rt = 1.91 ninutes, 459 (M#). 30

- Exanpl ¢.56, Aﬁné}%wm@m@ Qﬁ&%&&&%ﬂ%%@?&fﬁ

benzyl oxycar bonyl - 3- di met hyl am nocar bonyl -4, 5, 6 o
t et r ahpaosiesiuzs B hi ophene- 2-ani de trifluoroacetate salt WO 02/ 47762
PCT/ GB01/ 05526 -77 5 Synthesised using _

,_ 6- aza- 6- benzyl oxycar bonyl - 3-di met hyl - ami nocar bonyl 4,5;.

" 6, 7- t ety akiMAr oikienmﬂs!b)thilﬁph'énel2HarrsneH—bsydEtie§HSed9u§2nglg§nedal J

- procgd B) ( _ itril (Se ¢} t d y ,50},0Mer s)
. 8505 kélﬁa s g U8 BETH R (o s BT ER 0B 2R (PG
" NH3), 5 &lH,1z%)d,5.009 HZHa'CQ‘DJ ®.H4, (&=¢f1) prasis- mmz H, 60; 4. 49 (2
-H,i|n rlngCH2N) 4..20-4 (2 H in, 10ArCHZNH2) 371358 .2. H in,
”'CH2CH2N¥CE@N§1)&23851(23XH8 £, SHig 2 571272 x> THE Hp 160-GHaAR B2l )
- CH2CH2N). g oHBl 6o LW%{Z,mG@QUﬁ DERJOH,)Lt = 4.13 mnutes. LG M5 (Luna 2,
~ Gradi ent 4) rt .25 minutes, 626. (M) Exanples 57 -.61 were. prepar_ed-
- using 3-(N=3CC- am norret hyl ) benzoyl - Y L- phenyl gl yci ne 6-a:za-3--

i 15 A RGAPAY | ¢ a2 ADYIY £DERZR: LBLE ophene,

: { ' LC/MS (Luna 2, Gradlent 4): rt = 2.17 minutes, 498 (MH ). 7 -

Example 53 ‘ .
3~(Amlnomethyl)benzoyl—D/L—phenylglyc1ne 3-methoxcarbonyl—:
B 15l4 5,6,7- tetrahydrobenzo(b)thlophen—Z—amlde trlfluoroacetate.
- salt ' '

Prepared from 2- am1no—3—methoxycarbonyl 4 5,6,7-
tetrahydrobenzo(b)thlophene (synthesmsed u51ng general

20 procedurg A).

/g NMR (dg DMSO): 9. 58 (1 H, d, J 6 Hz, NHCH), 8.42 (3 H, br s,
NHSY, 820810&783750 (2 H & 8 H, NH & Ar), 6.13 (1 H,
d, J6 Hz, @-CH), 4.29-4.18 (2 H, m, ArCHNH), 3.8l (3 H, s,

‘ -_25"'CH3), 2.85-2. 61 (4 -8, m, CH,CH,CH,CHz), 1.91-1.78 (4 H',-.‘m;

' CHZCH2CH2CH2) | ' o

lec'(Luna,Z, Gradient 1): rt ='4.71’minutesh-
LC/MS (Luna 2, Gradient 4): rt = 2.49 minutes, 478 (MH').
30 | | | ' o
Example 54 _ _ _
3= (Amlnomethyl)benzoyl—D/L—phenylglyc;ne 3-aminocarbonyl-
4,5, 6 7= tetrahydrobenzo(b)thlophen—2 amlde trlfluoroacetate
- salt

B ot




made froman intermediate of the route to exanpl e 56, usi ng, Juznoe fbtognd-ard

deprotection and coupl i ng nethodol ogy.

3- (Ami nonet hyl ) benzoyl - DY L- phenyl gl yci ne 6-aza- 3-

di met hywayoneess bonyl -4, 5, 6, 7-t et r ahydr obenzo(b) t hi ophengcz g sage

bi s(trifluoroacet at e) salt Exanpl e 57 3'H NWVR (d3 acetonitrile): (Spectrum
conplicated by rotonmers) 10.12 (1 H, 8.60-7.25 (15.H, 6 x NH & 9

X Ar), 5.91-5.70 (1 H m a-CH), ?Sg4i4(4HmringCI-IZN&30
‘Ar CH2NH2) , 3.59-3.30 (2.H m CHZCH_ZN) 3.00-2.30 (8 H m 2 x CH3 &

CH2CH2N). Hpla (Luna 2, Gradient 1): rt = 2.59 minutes. LC/ M5 (Luna 2,
G adi eftref)arad . £rdn Q?—a]ﬂm-e?u%axﬂﬂﬂo(:&‘cbbnyB—Szl 18, dume 2005 WO 02/ 47762

PCT/ GB%l/ 05%9(6 78 3, EXé {mlt%fgpge eAm Q&r}’r@ﬁh&g bgnzo rIléD/gléngk]}ngl gl yci ne

6- acet

di net hplmmetmnaer tony| - 4, 5, 6, 7- t et r ahydr obenzo- (b) t hi ophene-2- ani de
trifluoroacetate salt 5 IH NVR (d3 acetonitrile) : (Spectrum conplicated by
rotoﬁerSJ 9.65-9.45 (1 5.70-5.56 (I 385(2H in, 10. (8 H, m 2 x H,.

br 5. A ek Q0o L3 ol 1 M1 8,90 bl abeal ) 80 H, ke s,
4.60-4.33,(2 Ting 4.10-""Ar CHZNHé) —3 H,"
CH2CH2NH3 D 9 9532) 9%:1@ & @H@N) (21 Ho% @3H, ¥H @H@@@), 5 83 (1 H,

d J 6 Hz, a-CH), 4.10-3. 97 (2 H, m, ArCHp,NH,), 3.81 (3 H, s,

'CH3), 3.00-2.51 (4 H, m, CHoCH,CH,CH,), 1.82-1.70 (4 H, m,
10 CH,CH,CH,CHy) .

Hplec (Luna 2, Gradieﬁt 1): rt = 4.01 minutes.
- LC/MS (Luna 2, Gradient 4): rt = 2.10 minutes, 463 (MH").

15 Example 55 _
~ 3-(aminomethyl) benzoyl-DL-phenylglycine 3-cyano-7-oxo-4,5,6,7-
tetrahydrobenzo (b) thiophen-2-amide trifluoroacetate salt

Prepared from 2- —amino=- 3-cyano 7 oxo 4, 5 6, 7-
20*tetrahydrobenzo{b)th;ophene (synth631sed using general
| procedure B). . _
'H NMR (d¢ DMSO): 9.14 (1 H, d, J 6 Hz, NHCH), 8.20 (3 H, br s,
NHs%), 7.99-7.26 (10 H, N‘H & Ar), 6.11 (1 H, d,-J 6 Hz, @-CH),
- 4. 03-3.92 (2 H, m, ArCHzNHZ), 2.175-2.68 (2 H, m, CHZCHQCH.ZCO)',
25 2. 05 1.92 (4 H, m, CHﬂ%&CHZ),(}hCO peak not observed,
presumably under water peak at 2.40ppm. )

‘Hplc (Luna 2, Gradient 1): rt = 3.77 minutes. |
LC/MS (Luna 2, Gradient 4): rt = 1.91 minutes, 459 (MH*).
30 | |

Example 56
3= (Amlnomethyljbenzoyl—D/L—phenylglyc1ne 6-aza=~6-
- benzyloxycarbonyl- 3- dimethylaminocarbonyl-4,5,6,7~
T tetrahygzgﬁenzo(b)thiophene—Z-émide trifluoroacetate salt




,trlfluoroacetate salt 20 1H NNR(d3 acetonltrlle) : (Spectrumco

rotoners) 9.60-9.48 (1 H, br s,

. 5.60-5.49 (1 H m (x-CH . 4. 41 o 55 (2 x 1H, ABg, J 12 Hz, ring CH2N),
 3.95-3.83 (2 H in, ArCH2NH2), 3.71-3.25 (4 H. m NCH2CO & CH2CH2N),

'2.68-2.25 (8 H m 2 x CH3 & CH2CH2N). 25 Hplc (Luna 2, Gradient 1): rt =
'2.69 m ByntbesiEitBugingab2azar&dbeney lyxyrarkony253nidanesyl549 - MH+) .

. Exampl e, 60 3%%@@@1 ?ﬁy y'ﬂ@%‘éégﬁgd%ﬂyﬁﬂgstg%g@hXSbHEn@ ~328n 8063

Hpl.c(Luna 2, Gadient. 1): rt = 2.59 mnutes. LC/ M5 (Luha G agdient 4) :

rt = 1.47 mnutes, 492 (MH). 15 Exanple 59 . 3 aineYlos |

3- (Am nonet hyl ) benzoyl - D/ L- phenyl gl yci ne 6- ani noacet yl - 6- aza-

3-di net b%gaﬂgfarbonyl 4,5, 6, 7-tetrahydrobenzo(b)thi ophgpgrdie Bﬁ?Gde
npl 1 cat ed: by

7-80-6.81 (16 H 7 x NH & 9 x Ar),

nethylbu am nocar

.'tetrahydsghenesiéeﬁthsmpgegenéramlﬁeatedﬁtaoBbacetate salt 1H NMR (d3
~acetopitrile) : (Spectrumconplicated by rotoners) 13 June 2005 WO 02/ 47762
-79- 9.73-0. 40(1 H m NH),  7.99-7.32 PCT/ GB01/05526 (10 H, NH & 9 X Ar) ‘

6. 95 (3, Nl\lm (id3 Iﬁld%tbm&rﬁae()l Hspéct&cuﬁa domp-iGtedt 158 fotbrZ{)2 X y1H,

- Abg, J 12, 4.13-4.01 (2 H ALONR) . 13.82:3.89 (2 H,
qu|—|209I2 Inngrmr NQHH fy 05-¢ é&l:i(l%l—ﬁla—ﬁrﬁ 5 9 é)éﬁrl/ez)ﬁ 9. éé (() 80 (6

H in, gH 69H§) B+ HI@J &1 Lungy,2.q,GRdi ¢, g 190—~C)H)t = 31172(2ﬂmutk?§ .5 L0 VB

(Luna 2, G adient 4) rt 1.94 m'nutes, 576

" CHPh), 4.60-4.49 (2 H, m, ring CHN), 4.20-4.16 (2 H, m,
10 ArCHNH»), 3.71-3.58 (2 H, m, CHCHAN), 3.01 & 2.89 (2 x 3 H 2

€ X s, 2 x CHy), 2.60~2.48 (2 H, m, CH,CHzN). . A

Hplc (Luna 2, Gradient 1):‘r£ =4.13 minutesf o
LC/MS {Luna 2, Gradiente4): rt 2.25 minutes, 626 (MH').

It

15

o Examples 57 -. 61 were prepared u81ng 3- (NLBOC*
_amlnomethyl)benzoyl D/anhenylgly01ne 6 aza-3- ‘ _
dlmethylamldocarbonyl 4 5 6,7~ tetrahydrobenzo (b)thlophene,J‘
made from an 1ntermed1ate of the route to example 56, us1ng

20 standard deprotection'ahd céupliﬁgjmethoddlogy.

Example 57 |
3~ (Aminomethyl) benzoyl -D/ L—phenylglyc:l.ne 6-aza—3—
dlmethylamlnocarbonyl 4 5 6,7~ tetrahydrobenzo(b)thlophene 2-

- 25 am;de bzs(trlfluoroacetate) salt

1 NMR (d3-acetonitrile) (Spectrum COmpllcated by rotomers)
10.12 (1 H, br s, NH), 8.60-7.25 (15 H, 6 % NH & 9 x Ar),
5.91-5.70 (1 H, m, a-CH), 4.30-4.14 (4 H, m, ring CHN &

30 ArCH;NH,), 3.59-3.30 (2 H, m, VCH2C_I'_'1_2NV) , 3.00-2.30 (8 H, m, 2 x
CH; & CH,CHoN) . - :

Hplc (Tuna 2, Gfadieht 1): rt = 2.59“mihutes. .
' LC/MS (Luna 2, Gradient 4): rt = 1.47 minutes, 492 (MH').
35 B ST




10 Exanpl e 61-3- (Anm nonet hyl ) benzoyl - IY L- phenyl gl yci ne 6-a 1z
met hoxyacet yl - 3- di met hyl am nocar bonyl -4, 5, 6,7 3J”“92005
tet rahydr obenzo(b)thi ophene-2-am de trifl uoroacetate salt 1b 1H NVR (d3

~acet oni twoloe}776¢ Spect rum conpl i cated by rotomers.) 10.50-g8dBofdssks br s,
‘NH); .7.90-6.80 (13 H 4 x NH& 9 x Ar), 5.70-5.52 (1H, m a-CH), 4. 80- 2. 20

(16 H, m ArCH2NH2, NCH2CO & CH2CH2Nmg2 x . CH3 & CH2CH2N) 2.0 HpIc (Luna
2, Gradient 1): rt 3.17 mnutes. LC M (Luna 2, G adient 4) re = 1.68

‘M nut espesRd1LMsE) . Exanpl e 62
- 3- (Am nonet'hyl ) benzoyl - DJ L- 4- (am nonet hyl ) phenyl gl yci ne 3 25

et hoxycar mynoneshalwemcaﬂyw@bmm@mﬂy@mmm-zams—aza 3-

. bls(trlfluo cetate Pr.epare no- 3- et car hon ‘-4567-
t et.r ahydHs ;‘ﬁ%’o Pﬁ? é’r’i’é’lué' g t’ﬁ t?%ﬁa & ’e°§"

. usi ng. Dé.jude( &B@@u@ﬂd&@&dﬁé k=2at(N benzyl oxycar bonyl') phenyl gl yci ne

. synthesi sed as described below Methyl 4-bronophenyl acetate 13 June 2005

WD 027 47762 PCT/ GBOL/ 05526 -80 Thionyl chloride (18 mL, 0.25 nol) was -
-‘.added d*fpmmse%;o aa:e@&hyéfpﬂa f &ﬁé@&mﬂmee&hﬁf%aeea%g ﬁ:éQoﬁerQ,ﬂ?* ol )

: met hanol The resultln mxture was Stirred room

"t enper a? uﬁé'?eflfil (ﬁoéﬂ.rr Bat Grre NHhe ﬁetsﬁarﬁ}l73\/\/a@3r dhoved |NH 5& \&@UOAIEI hyI

,acetate( wdded th t4ng K

-wat er-. % 1%0 m.) and %\/léﬁl:& us%NaHC%S' §11£<2 ?‘E’O% Oﬁ %0\20)6 and
: evaporaBeBISt 029Hyeml, hercesNg;) ( 52. @-gs HLDO(ZSHamnpraﬁgH{QN)I @hlg@j}m used.
',."Wthfc‘s‘t(sf#r_t her p““f;a‘catbﬁ“cmﬁ? 1.95 (38, s, CH;CO). o

__”lec (Luna 2, Gradient 1): rt = 2.59 minutes. ,
. LC/MS (Luna 2 Gradient 4) ‘rt ="1.47 minutes, 492 (MH').

5a,15uExamp1e 59 ‘
3~ (Amlnomethyl)benzoyl—D/L-phenylglyclne G-amlnoacetyl 6-aza—
 3—d1methylam1nocarbony1 -4, 5 6,7~ tetrahydrobenzo(b)tthphene—2~

amlde trlfluoroacetate salt

féQ H NMR (ds acetonitrile): (SpectrﬁﬁlcémplicétEd by rotomefS)
19.60-9.48 (1 H, br s, NH), 7.80-6.81 (16 H, 7 x NH & 9 x ar),
5. 60-5.49 (1 H, m, a-CH), 4.41 & 4.33 (2 x 1H, BBq, J 12 Hz,
ring CHMN), 3.95-3.83 (2 B, m, ArCHNHz), 3.71-3.25 (4 H, m,
NCH,CO & CH2CH2N), 2.68-2.25 (8 H, m, 2 X CH; & CHCHN).
‘- leC (Luna.Z,'Gradient'l)f rt = 2.69'minutes.
 LC/MS (Luna 2, Gradient 4): rt = 1.25 mifutes, 549 (MH').

Example 60

:30-3 (Amlnomethyl)benzoyl-D/L—phenylglyc1ne 6-aza- 6 (3—

| :methylbutanoyl) 3—d1methylam1nocarbonyl -4,5,6,7-
‘tetr?hydrobenzo-(b)thlophene-2fam1de trlfluo:oacetate salt

 1H NMR {d; acetonitrile): (Spectrum complicated by rotomeré)




- 1H. NWR (CDC13): 7.38 ppm( 2 H, d, J = 8.4 Hz, C(2)H and %6@ 709(2
'H d, J =8.4 Hz, C(3)H and C(5)H) 363_(3H S, : 7
CH2) . 15 Methyl 4-cyanophenyl acetate .Zinc cyani de (10 4 g, O. 088 m)t) and

- tetraki ﬁ(d?i,‘p,t)@nyl phosphi ne) pal | adi un{ 0) (5 g9, 4.4mmol) %&mB@ggﬁg to a
solution of nethyl 4-bronophenylacetate (20 g, 0.088 nol)

di met hyl formam de (150 nl). The I’eSUl7t3l ng 20. m xture was stl rred at 80C
for 5. hours, then allowed to cool to foom terrperature Tol uene (500 m)

.andl : u (%A ) e th yr e ! r ateed and

- the or ganl ceé) /fa gimﬁv\laarﬁedtévff hm?bglwﬁg 8%08?%1_? ﬂ @ ?%8 %)e% &

' Evap](c)ral(l;;gﬁtr s),}‘ NH:H& Isﬁl \Zént(étaff@iﬁeﬁtﬁam?; foe—\clim)ke %-di&d% M%h{sttZS

_purlle y5||ca el chromatg y,Lp.a {-n ﬁrm r EH&? 3 whi t e

~solid (3 3 Hay W(%%éigp L35 p@ ey

B aﬂd‘*g@ ﬁ( o AP, onitiy 8 ﬁ”HZ% aﬁ??gi PE'Q?%C(A"S);E?%E‘?OE‘HSF% by
4 cy%oﬁh@!ﬁ@?éoetoateeg'(ozss(b 6 fé)' 186 %3 )i3d -et hanol (250 nlL) was stirred

";at roomtenperature and a 35 sol ution- of sodi um hydr oxi de (6.0 g; 0.15 nol)
~in‘water (25 13 June 2005 WD 02/ 47762 PCT/ G801/ 05526 -81 ni) was added.
“After 2Hpbar sl 2t haReriGas ferovdd=i R Vgcﬁ‘&nutﬁtshyl acetate (300 nL) and

- 9% aquepusykiC Op iy u8s 8nedded and 4he4 ayers er e /epaaayed. The
aqueous ?Zbég'r %%@Qex ragt ed \I/l\nth@et hyl acetate (306a rrL) and@{ he conbi ned .

~.organic 5 Iayers were.dried (MgSO4) and evaporated in vacua to give the
"~ acid éZl 6% 9%})% whi ch was used without further: purification. 1H NV\R
g o ®bm(2 H d J=83H, C3)Hand (5H;

’ - 3-(Aminomethyl)benzoyl-D/L-phenylglycine 6-aza-6- -

methoxYacetyl"3—diméfhyléminocarbony1—4,5;6,7—
o tet;ahydrobenZOYb)thidphene;zfamide tfifluproacetate salt

15 1y NMR (d3 acétonitriléi' (Spectrdm_cdmplicatedrby'eromersj

. 10.50-10.18 (1 H, br s, NH); 7.90-6.80 (13 °H, 4 x NH & 9 x

Ar), 5.70°5.52 (1 H, m, o-CH), 4.80-2.20 (16 H, m, ArCHNH,,
NCH,CO & CHoCHN, 2 x CH; & CH2CH2N)

:zo'lec (Luﬁa 2, Gradlent 1): rt = 3.17 minutes;
'LC/MS (Luna 2 Gradlent 4)' rt = 1.68 minutes, 564 (MH').

Example 62 C
'3-(Amlnomethyl)benzoyl—D/L—4—(amlnomethyl)phenylgly01ne 3-
”,25'ethoxycarbonyl -4,5,6, 7- tetrahydrobenzo(b)thlophen—z—amlde -

‘bls(trlfluoroacetate) salt

Prepared from_2?amino—3~ethoxycarbony144,5,6,7—
tetrahydrobenzo(b)thiophene ﬁsing the same method as examp1e 1

.30 but using D/L-4-(N-BOC- amlnomethyl)—a (N;
benzyloxycarbonyl)phenylgly01ne, synthe51sed as descrlbed
below

Methyl 4-bromophenylacetate




10 7.34 (2 H d, J =8.2 Hz;, C(2)H and C(6)H). 364(2Hs n?ﬂo
4- (N—BOC-Anlnonethyl)phenylacetlc acid A solutlon of 4- cya dcetic

oacid (12.11 g, 0.075 mol) in water (163 nL) and concentrated aqueous.:

ammoni aw(Aé4hd2 Was 15 stirred at roomtenperature and Rapeicsyifekek (6.3 9)
was added. The resulting suspension was stirred under a hydrogen ,

atnmosphere for 24 hours before the rgaction mxture was filtered through _
celite and evaporated in vacua to give crude 4- (ai ni nonet hyl ) - phenyl acetic

acid (%1311(\,&12 cH3%y] A3D 91%1. € 0265 bhypy spld haded %yébwsef tbhg crude

“am no acl 57 g, In water (50 nL) and 1) 4-di oxane (50 m_)
was. stﬁpd@ﬁlatlK@bﬁrbmmmmﬂhﬂnﬁkﬁQﬂtn@cﬁnlﬁnt@%r@kl@e2@3m91)01075 mol) and

di - bupdrdiear Bony Gy 16-4,0. 0. 078, Fo agdleds o) pyLbageousty, | 25

- Aft ou S the 1 di oxane vias ren ve I'm vacua an aqueous Iayer
was acmnipmmnehmmatmamm che rm@tmoﬂ (@@9 ntl)mvét:lemol ution was -

t ted t.at 150 nbi ned I
er ot 2 R R 0h G P RACtATTD vet BReE RO AR ne (176 |
g, HBEI %O]ﬁﬁ:l%ﬁl @amlwb%t%ai l(vdemlwétevﬁS(:BJs:edl%mtﬂmptaﬁdr litesgpebiuki ggt |( (Z)nH
T r .
| Yﬁ@(ﬂg &2&%&983‘%? ﬂﬁle? m@ﬂgz’%aﬂlaﬁg F%ﬁp%a%eﬁs&)o :959"’@1; Bfine 2005

,V\D 02/ 46t RGH.@BYL/ Q535)26% 182a 3B r dn ¢ &N BOC- i clonea By i eghenyhaeet at e
1-[3-(D net hyI am ntjpfropyl j -3-ethylcarbodiimde hydrochloride (34.8 g,

0.18 a9 SHEthy| ani no) pyridine (220 ng, 1.8 mml) were.added
‘to @osolutlon of 4- (N-BOC 5 am nonet hyl ) phenyl acetic acid (47.8 g, O: 18

mol ) in nethanol (200 m). After stirring for 18 hours the methanol -
: H NMR (CDCl1j3): 7.3 ppm (2 H, d, '='8.4 Hz, C(2)H and C(S)H) -

7.09 (2 H, d, J=8.4 Hz, C(3)H and C(5)H); 3.63 (3 H, s,
. OMe); 3.5L (2 H, s, CHy) - '

15 Methyl 4- cyanophenylacetate
,Z;nc_oyan;de.(lQ.é g, 0.088 mol) and _ o :
tetrakis(triphenylphOSphlne)palladlum(O)'(5 g, 4.4 ﬁmol)'were
“added to a solutlon of methyl 4- bromophenylacetate (20 g,' '
0 088 mol) in dlmethylformamlde (150 mL) . The resultlng
2Q3mlxture:was stirred at 80°C for 5 hours, then allowed to cool
" to room temperatﬁte ‘Toluene (500 mL) and 1 M aqueous ammonia
(500 mh) were added the layers were separated and the organlc
.layer washed with brine (100 mL} and drled (MgSO4). Evaporatlon'
of the solvents afforded an off- white solld whlch was
- 25 purlfled by 51llca gel chromatography to afford ‘the nltrlle as
' a whlte solid (11 3 g: 73 %). ' ‘

'H NMR (CDCls): 7.65 ppm (2 H, d, J = 8.4 Hz, C(3)H and C(5)H);
7.42(2 H, d, J = 8.1 Hz, C(2)H and C(6)H); 3.74 (3H, s, OMe);
30.3.72 (2H, s, CHp). - |

4-Cyanophenylacetic acid
A so;utlon of methyl 4- cyanophenylacetate (23 9 g; 0.136 mol)
.'1n ethanol (250 mL) was stirred at room temperature and a

j35lsoldtionﬁof-sodium hydroxide (6.0 g; 0.15 mol) in water (25




isolvent

removed in vacuo and the reaction m xture partitioned betﬁf ] iQ%
acetate (200 nL) and saturated aqueous citric acid (200 § u rgani c
phase was separated and washed with saturated 10 aqueous NaHCG3 (200 ni)
and br| dried, (MgS04) and evaporated to giv ester
(49.8 g; %éﬁg’% 1H NMR (CDC13): 7.42 ppm (4 H, s, Ar): T’S%”{“f”’%ﬁ%r --
N-H); 4.48 (2 H d, J =S.7 HE, CH2NH) ; 3.87 (3 H s, ;- 3.79 (2 15
H s, CH2) : 1. 64 (9 H s, tBu). MeBhyl ,

4- (N- BOC- ami nonet hyl ) -.a- azi dophenyl acet at A sol ution of nethy N
4~ (N B At Honetoer!) pRERSF adohatEs (6igacthang o snamrausar il 196U vas.
sti ”edE’e'HQPraééQQﬁeat( 3088faL) 20nands pagassuemubils ((Boiomairhy ey la)ardde
(16.7 g, . 0.084 nol) in THE (50 nté was added. After stirring for 30
m-nut esanQ he 12VPESpHERFI Eéﬁi‘éﬁ etk f ORPP AFNGOUS3TAYSF WRB101 not) was

- added agya;sokéd- wiEhekrfym a@aegteaqebbcmeql dnal@pal cdhvlifed Bgansas

- added and the reaction warnmed to roomtenperature. 25 The reaction m xture
] mas t%ehaberﬁlWeéﬁedrbeﬁwéyﬁsguhyﬁndeﬁ%@ﬁ?éatgéolﬁLYaﬁﬁe ﬁﬁté%v€5ébe

Sgeegaifﬂ éng ;188 Qﬁggﬂ%ﬁh uggeasga!%qtﬁteeoehrt%&aporatlon of the

purlf cation e residue by srlica gel chromatography
af f or deguthéiaatélen¢7.1 g, 67 0). 30 1H NVR (CDC13): 7.28 ppm(4 H s, Ar);

4.92 (1 H s; CH\B); 4.25 (2 H s, CH2NH); 3.69 (3'H s, Ove) ; 1.38 (9 H,'

s.; tBu Met hyl 4-(N- BOG- ani nomet hyl ) - a- ami nophenyl acetate. 35 A solut " hn

- of net h NME( NBRani bt pdn) -@ 13 June’ 2005. G102/ ATTBR m/mnmnsszﬁ

- h I
s??r d e?%aﬁ?ggﬁb %Z g%rggh ggédﬁn #g‘?é§ttldn%5§%§e ’taf%ﬁaup to

£50 p.s.i. with hydrogen for 17 hours. The  reaction nlxture was flltered

' through celite and evapor.

N-BOC Amlnome &?phenylacetlc ac;d
A solution of 4- cyanophenylacetlc acid (12 11 g, 0.075 mol} in
:water (163 mb ) and concentrated aqueous ammonia (40 mL) was
15‘st1rred at room temperature and Raney nickel (6.3 g} was |
added. _The resultlng,suspen51on was: st;rred under a hydrogen
o atmosphere for 24'hours.before the'reaotionfmixture was
filtered'through oelite and evaporated in vacuo-to:give crude
7 T4 (amlnomethyl) —-phenylacetic a01d (12 57 g;- 100 %) as a pale
20 blue solid:’ , :
| l"A solutlon of the crude amlno acid (12 57 g, 0.075 mol)'in

Awater (50 mL) and 1,4-dioxane (50 mL) was stirred at room

A

temperature and sodium hydrox1de (3 gy 0. 075 mol) and di-*butyl
- dicarbonate (16.4 g, 0. 075 mol) were added 51multaneously-
ﬁS_After 24 hours the 1,4- dloxane was removed in vacuo and the.
| aqueous layer was acidified’ with saturated aqueous citric acid
t(200_mL). The solution was extracted with ethyl acetate (3 x
_ 150 mL) and the combinedtorganic-layers were dried (MgS0y) ahd‘
'evapotated in wvacilo to give the N%Bdc—amine {17.6 g, 88 %) as

30 a white solid which was used without further purification.

H NMR (CDCls): 7.00 ppm (4 H, m, Ar); 4.65 (1 H, br s, N=H);
4.09 (2 H, d, J= 6 Hz, CHNH)}; 3.43 (2H s, CHz), 1.25 (9H, s,
- tBy) .. ‘
35 e




—gel (et ,
1H NWR ic@%ﬁbﬂ aare Zdélédpl%@ C édld’elo% Af) aBBdd-H br. - 25's,. NH);

5 vacuo to give the amne (6.47 g, 100 %9 as a pale solid NM%)%CDCIS)
7.20 ppm (2 H m Ar); 7.12 (2 H m.Ar);.4.81 (1 H,, J‘Nﬂ% ® 45 (1
H s, CH; 4.18 (2 H d, J = 6 Hz, CH2NH) 3.54 (3 H, s, cm@) ; 2.09 (2 H
br s, NP oruts0 (9 H 10 S, tBu). .. Methyl. (N—BOC— @@P%yl) a- (N—
benzyloxycarbonylan1no)phenylacetate A sol ution of the an1ne

1.8.mmol) in.tetrahydrofuran 15 (15. was treated with triethylam ne
(0.25 m., 1.8 nmol ) and benzyl chl oroformate -(0.26 ni, 1.8 mmol) and

“all owe siig er, r.e.for ur. The reaction was. dllufed
‘Wi th dyﬁgk %cetégtB?g n%?n%'tﬁgﬁggﬂmqﬁ+ﬁmw ne- (2 X 25 nmL):, dried .
" (MgS04) 1ama ¢Dmmeﬂhyatamﬁinur)@eropryequ@etéuwﬁsﬁmmdnafd@rrﬁ_lgca:&ﬂwce&iw oi I.

Thebenz xycarb r was pur.ified by flas hr omat ogr a on.silica
hoF Aot aBelP FRinant 4 (b N-ohas b B ) SO 1 2 74D 65 0)

.5.30,. (1 H d, CH) 2 H S, CHPh): 4.22 (2 H, d, J =

7.2 b, awms*éeyl)péeexlegeml% ace@m()fl £ 3p Q:d8mal) tigy)methanol

D/ L- 4- ( R B§Cuap noﬁ?w%' )stér(r'itn %ﬂ! qulﬂ%“wﬂe me AR gy ci ne A

sol ution of the ester . i n tetrahydrofuran (15 m.) was

treat edr@irekied WnLV@Huplandntchel rﬁaﬂmlqn arick tureatoed Wittt kagted Lbet‘mers

e e e e S e

The pH mk}.r8Hecetghnid phiasg wa% Md&hmwaﬂmﬁmgamd\as

ar o6 P bhE B PR aledPoEhb DB DG et AR, gfgé&rws

wer e dri concen educ d pressu ord the

aCId aseaayethbadsbbldlve the. methyl ester (49 8 g; 99 %).

H NMR (CDCls): 7.42 ppm (4 H, s, Ar); 5.02 (1 1;1, br s, N-H);
. 4.48 (2 H, d, J = 5.7 Hz, CHNH); 3.87 (3 H, s, OMe); 3.79 (2
15 H, s, CHZ); 1.64 (9 H, s, “Bu).

Methyl 4~ (NLBOCHamanomethyl)-a-az;dophenylacetate". ,
"A solution of methyl 4~ (N’BOC—amlnomethyl)phenylacetate (9. 34
. g: 0?033 mol)_ln THE (100 mL) was. stirred under argon at -78°C
jzoeand potassium bis{trimethylsilyl)émide (16. 7 g, 0.084 mol) in
. THF (50 mL) was added. After stirring for 30 minutes, 2,4,6-
triiseptepylbenzeneSulfonyl azmde {31.1 g, 0.101 mol) was
radded as a solid After 5 minutes acetic acid (10 mL, 0.175
'mol) was added and the reaction warmed to room temperature.
25 The reaction’ mlxture was then partltloned between ethyl |
acetate (500 mbL) and water (500.mL),_separated-and the orgénic
layer dried (MgSOs). ' Evaporation of the solvent and
purlflcatlon of the residue by silica gel chromatography
afforded the azide (7.1 g, 67 %).
30 ' N ,
14 NMR (CDCIs): 7.28 ppm (4 H, s, Ar); 4.92 (1 H, s, CHNa);
4.25 (2 H, s, CHMNH); 3.69 (3 H, s, OMe); 1.38 (9 H, s, “Bu).
. | : _ | _ | :
'Methyl 4- ('N-Boc'—aminomethyi) -a-aminophenylacetate.
'35 A solutton of methyl 4-(N-BOC-aminomethyl}-o-




-5 (273 ng, 79 % which was carried forward wit hout furthermp&lnrlgdogatlon

3- (Ani nonet hyl ) benzoyl - DY L- 4- (ami nomet hyl ) phenyl gl yci ne 3-

et hoxycar bonyl -4, 5, 6, 7-t et r ahydr obenzo(b) t hi ophen-2-am de 10

bi s(trifwemneanet ate) salt. 1H NVR (d3 acetonitrile):. 8. 31/8B0ilossTe 75- 6. 88

(1 H 1H 14H d, J 6 Hz, s, in, Ar & NHs), 581 (1 H d, J8 Hz, a Gm

4.15-3.95 (6 H m CH2CH3 & 2 x ArCHaNH2), 2.65-2.45 (4 H m 15

CH2CH2CH2CH2) , 1.72-1.60 (4 H m CH2CH2CH2CH2), 0.84 (3 H, t, J 7 Hz,

- .CH2CH3) azlﬂbmehmme%at@ adi.anyg, 1), o2tz 3(1@3@2 A radgs. dddiddd Lus@ 125

G adient 4): -2.17 m nytes,, 521 {MH '). 20 Exa Ies 63 - 70 were.
'preparedaslﬁt&rﬁﬁ SVein® @ 162 t?ﬁﬂcﬁ¥ﬁplYﬁﬁ%%%ed
ani ne Wgg sUsettenn up) aee 250f p2-sami, n@ta%mlz@i YA f@qnplrﬁa@é 25The ,

3- (Am nonet hyl ) benzoyl - D/ L- phenyl gl yci ne "6-nitrobenzot hi azol- 2-amde - -

tril uor FREETACR E‘é‘ﬁtulﬁreeﬁ’@rsedflfltt@fﬁeﬂ AT ek g i R eated 4 NWR

(d4 ngt hanel) 'tosg)@%e( Jch'é‘ a?alrr%f)os 8170% (]1(1'[% & k2 he "?:el%&i;& 194

.7.81 (2 H 1In . 5.88 (1 H s 4.10 (2

- H S, CHZNH2) HPLC (Luna 2 Grad| ent D: rt = 3 76 minutes. 35 LCMVB '

(LFWlta G teg,y 462 02/ 47762 48

Exanpl e %R nggggitﬂz1%%éﬁ% ﬁ§ﬁfLQHhé%§ @I |ne %Vé?hﬁkyég boﬁ %1

benzot hi(ézﬁlf~ anam,déiﬂt)m 4. lﬂ(ﬁrdelcélt,atse Sa)t;. b U W)H,, 5:1.- 92 £16 H;IZS CH)'

. 4.38 (2 4,18 ,Pr p e fro

- 2-ani noS 21\“(E;i?ﬁ)xycar ben?@’% ?;12 6|‘9 % "(GF Rét a br)l §057(9(il H s,
Ar);18.69 (RuH, d, . .2 Hz, Ar).; 7. 97( H d, J Hz., Ar).; 7. 70

7 35 (7 H m ' - : o . ' :

Methyl 4- (NLBOC—amlnomethyl)—a-(NL
: benzyloxycarbonylamlno)phenylacetate
-A solution of the amine (530 mg, 1.8 mmol) ‘in tetrahydrofuran
15 {15-mL)'was treated with triethylam;ne {0.25 mi, 1.8 mmol) and -
‘ 'ebeﬁzyl-chlorOformate (0.26 mL; 1.8 mmol) and aliowed~to stir
at room'temperatﬁre for 1 hour. The reaction was diiuted With ‘
ethyl acetate (40 ml), washed with brine (2 x 25 ml), drled
. {MgS50yq) and concentrated under reduced pressure to afford a-
20'yellowtollf The benzyloxycarbonyl ester was,purlfled.byﬂflash
B ehrOmatography on silica gel (ethyl acetatex/'hexenerl :dl);te
give a yellow solid (312 mg, 66 3%).

e
T

'H NMR (CDCl3): 7.32 - 7.15 ppm (9 H, m, 9 Ar); 5.80 (1 H, br

.25 s, NH),.s 30 (1 H, d, J= 9.6 Hz, CH); 5.01 (2 H, s, CHpPh); -
4.22 (2 H, d, J=7.2 Hz, CHNHBoc); 3.63 (3 H, s, OCH3); 1.39
(9 H, s, *Bu). | | -

'~ D/L~4-(N-BOC-aminomethyl) —a- (N~benzyloxycarbonyl) -
_d30-pﬁenylglycine

Y sdlution of the ester (356 mg, 0.83 mmol) in tetrahydrofuran
(15 mL) was treated with 1 M LiOH (1.7 mDh, .1.7 mmol) and
- heated at reflux for 3 hours. The soivent was removed under

35 reduce&mpressure and the residue diluted with. water (20 mL).




B ,4 nethoxy

it 3.88 minutes. LCMB (Luna 2, Gradient.4): rt = 2.07 mnu

~-June 20D8* 9@?&?ﬂ62 PCT/GBC1/05526 - 86
- 3-(Am nonet hyl ) benzoyl - DY L- phenyl gl ycine 4, 7- di met hoxybenzot hi azol - 2-am de
~trifluoroacetate salt. 5 1H NWR (d4 nethanol): 8.16 (1 H s, A); 7.72 -

(2 H s, G2NH2) 1.41 (3 H t, J =7 Hz, CH2CH3) HPLC (Lu e@ﬂ %@9' ent 1)

(MH) +.
Exanple 65 3- (Anlnonethyl)benzoyl D/ L- phenyl gl ycine 4,7

- di met hoxyenzoshi azol -2-ami de trifluoroacetate salt. 20 Riapep&skim

- 2-amno-4, 7- dlnethoxybenzothiazole (synthesised as described bel ow).
-2-Anino-4,7-dinethoxybenzothiazole -gadi um t hi bcyanate (830 ng, 10.2. nmmol)

~and. 2,5 25 di methoxyaniline (1.56 g, 10.2 nmmol) were stirred together in

'nEthaHOThé1§thésafed5§eﬂn36r4aﬁ§Q&g 3r%”b@%eoﬁ%6%di and tHEDLJudessadded

dropwi se, and the solution was stirred f hours. The reaction was

parti t i BRREC pERReBREERRyPACEL hPestind aﬁ@Fa§ﬁd(@aﬁeﬁctﬂ@91ﬂ§h81he organlc

| _phase vesmMes8@dowhihi 30cRF ABL 61QR il ki idid q@lg(s'l?%%hda%nféy?ﬁﬁaﬁtf

under reduced pressure. The am nobenzot hi azol € was purified by ftlas
col um YRARBNEEBYFEPHYTreBsiag. heerddery ﬁhﬁeﬁéﬁeﬂ &5 & wentloy oseli@rd a

| | d~ § 6 1 ); 6.34
?2‘“5 ?Qi?sﬁé' 7§ @ﬁ ﬂﬂlcﬁ ﬁ%s gﬂ;ﬁ%ﬁ @?Q%%kd %?ﬁﬁdéﬁr%ﬂfkb )13

7.62 (23H1Mnom‘):hyl)7béﬂzeYI"BﬁL(-9“Hardimomhrt}lYJ-)@l'&’hj(llglj(cmeCH} 3.97

_ éfagleﬁ? §§¥$$gg°ﬁygo hgngtgste%gggéﬁg3 %%E)qﬁﬁﬂﬁ FFl engngzz

nlnqnﬁSblgiﬂr££¢ﬂ¢ro£a@ﬂafg)GQaQtLAnlnonethyl)benzoyl D L- phenngIyC|ne

H NMR (dj acetonitrile)' 8.50, 8.01, 7.75-6.88 (1 H, 1 H, 14
"H, d, J 6 Hz, s, m, Ar & NH's), 5.81 (1 H, d, J 8 Hz, a-CH),
4. 15-3. 95 (6 H, m, CH,CH; & 2 x ArCHNHp), 2.65-2.45 (4 H, m,
. 15 CHpCHoCH,CH,), 1.72-1.60 (4 H, m, CH2CH,CH;CH,), 0.84° (3 H, t'; J
7 HZ, CH.CH,). ' o o o o '

lec A{Luna 2, Gradlent 1). rt 3.382 hinutes.
LC/MS (Luna 2 Gradlent 4): rt = 2.17 miﬁufes, 521 {(MH") .
.“éo‘Examples 63 ~ 70 were prepared in a manner analogous to
' Example 16 except that the indicated amine was used in place

of 2- amlnobenzothlazole

Example 63
‘ 25 3- (Amlnomethyl)henzoyl—D/L—phenylglyc1ne G—nltrobenzothlazol—

2-amide trifluorcacetate salt
Prepared from 2-amino-6-nitrobenzothiazole.

30 'H NMR (d, methanbl): 8.62 (1 H, s, Ar); 8.09 (1'H; d, J= 7.2
Hz, Ar); 7.94 - 7.81 (2 H, m, Ar}; 7.67 — 7.23 (8 H, m, Ar);
5.88 (1 H, s, CH); 4.10 (2 H, s, CHzlNHz). '

. . : | -
. HPLC (Luna 2, Gradient 1): rt =73.76 minutes.
- 35 LCMS (Lufa 2, Gradient 4): rt = 1.91 minutes, 462 (MH)*.




met hyl benzot hi azol -2-am de trifl uoroacetate salt. 15 Pr ep from

- 2-am no- 4- net hoxy- 7- met hyl benzot hi azol e, whi ch was synt hes{?s &2903 sinilar

manner to 2-am no-4, 7- di met hoxybenzot hi azol e described in exanple 65. 20

2- Ami no%-@jﬁ@(y- 7- met hyl benzot hi azol e 1H NVR (CDC13) : pg-rafndiessds S, - Ar);

'_flner pu

6.59 (1 H s, Ar); 4.12 (2 H br s, NH2); 3.83 (3 H s, OOH3); 2.40 (3 H
's, CH3). LOMB (Luna 2, Gradient 4): gt = 3.10 mnutes, 194 (M) +. 25

3=( Am nonet hyl )benzoyl D/ L- phenyl gl yci ne 4- net hoxy- 7-

. met hyl benzot hi azol -2-anmi de trifluoroacetate salt. 1H NVR (d4 nethanol):
'8.08 (1 H s, Ar); 7.92 - 7.82 (2 H, in, 30 Ar); 7.61 - 7.45 (5 H, in; :
A 7mEamp1k2‘ﬂ(3H in, Ar); 7.10 (1 H, s, Ar); 5.93 (1 H s, CH,; 4.09

Qo oo G R bl Ss Bt ebrie 2SS bR, c e o

461 (M—Aenzo@amll&mgwélm&géﬁg@gtgqgﬁam/ 05526 - 87
. 3- (Am nonet hyl ) benzoyl - DJ L- phenyl gl yci ne 6-nethyl- 4,5,6,7-

t et ré?nydrobenzot hi azol -2-ami de trifluoroacetate salt. Exanple 67 5 Pr epar ed

" from 2-gpd no-br ety 4ar§11§o-761@%15@439‘9&91@01@?@5859&3@595%o(llér epared as:

.- described below). 2-Cnhloro-4-net hy cycl ohexanone. To a stirred mxture
~of 4- et hyI cycl ohexanone (897 ng; 8 nmol), I\/h(acac)3 (28 ng, 0.08 mmol) and

ruam chlorite ( nd the mixture
Hz, Ar) 7.97 (1 H, d, J=T.2 Hz, Ar)y:; 7. 70 - 7.35 (7 H, m,

10 Ar); 5.92 (1 H, s, CH); 4.38 (2 H, q, J =7 Hz, CH,CHa) ; 4.18

noi st adu e“ éerggthanogl)chlzao 59MRL h nesg8grgt) Buquer(lar@orh wag..adgesl

{ " (2 H,s, CHNHp); 1.41 (3 H, t, J =7 Hz, CHCHz). . = g

HPLC (Luna 2, Gradient 1): rt.
o LCMS (luna 2, Gradient .4): rt

Al

3.88 ‘minutes..
2.07 minutes, 489 (MH)Y.

Example 65 o _
3= (Amlnomethyl)benzoyl—D/L-phenylglycxne 4, 7~
‘dlmethoxybenzothlazol~2 —amide trlfluoroacetate salt.

}2Q‘Prepared from 2—amino-4,; 7- dlmethoxybenzothlazole (SyntheSLSed

.as descrlbed below)

2—Amin0f4;7~dimethoxybenzothiazole _
| Sodium thioCyanate (830 mg, 10.2.mmol)rand-2,5f
- 25 dimethoxyaniline (1.56 g, 10.2 mmol) were stirred together in
".nEthenOI (10 mI) at —SbCrunder argon. Bromine {262 pL 5.1 .
Tmol) was added dropw1se and the solution was stirred for 2 _
hours. The reaction was partltloned between ethylacetate (100‘
nL) and water (100 mL) . The organic phase was washed with
30 brine (100 mL); dried (MgSOy) and concentrated under reduced
| pressure. The amlnobenzothlazole ‘was purlfled by flash column
chromatography, using acetone 1/3 hexane as eluent to afford
‘a colourless solid (668 mg, 31%).
'1H NMR (CDCls): 6.90 (1 H, s, Ar); 6.34 (1 H, s, Ar); 4.20 (2
35 H, br s;7NH;); 3.84 (6 H, s, 2 x OCHj).




was stirred vigorously for 16 h. The m xture was filtered th;?gjégh celite
and the residue was concentrated under reduced chlorocyclo LUl as a
colourless liquid (230 ng, 20 %9. ethyl acetate / hexane (1:9) as eluent
af forde ssure. Purification by flash colum chr OTRLO usi ng 20
1H NMVR %dc%fg? 4.15 (1 H in, CHCl); 2.97 - 2.85 (1H, m el %26) 36
'2.10°(3 H m chex); 2.00.- 1.87 (1. H.m chex); 1.85 - 1.73 (1 H, in,

. chex); 1.45.- 1.28 (1'H, in, chex); a7 (3 H d, J =7 Hz, CHCH3). 25 2

- Anino- 6-methyl-4, 5, 6, 7 -tetrahydrobenzothi azole A m xture of -

~ 2-chl or o- 4- net hylcycl ohexanone (230 ng.; 1.42 nmol) and thiourea (119 ny,
1.56 M3t JAkIndhiefthiyl() benzoyas-D /MeqiRchyal g TR n 401-16 h. The mixture was

concent rated under 30 reduced pressure and the residue was purified by

| flash cStmahhornpemeeddriannl dsrmd detiiolugrenestatoneakine (1:9) as

‘eluent to afford the amine as a yellowoil (87 ny, 36 %. 1H NIVR(CDC13)":»
4.60 (20H, br s, NH2); 2.44 - 2.20 (3 H, in, 35 chex); '2.03 - 1.87 (1 H, m
- chex)3 @WR (LdBSRE(’LZhale]h 8 chfexjl MO 82/ A¥Y627PTT/ €BOLAR5526H,-88 1.31 - .

1.16 ( ex) ; Hy, d fl—!g—B

. 2- Anmi noAg) e{né %b4 576%768 tr%éhydr gb%ﬁzo%hl azg %—( W)R (%]3%:13}2 B 01 (2
H, - br S$,NE—QQNH2)Z 6. 30 2{361( = HO0CHy) ; ched) ; (2.HO 5, DUK)(.1 H, in, chex);
1.93-- 1.75 (2 H. m chex); 35 1.69 - 1---55 (1 H, in, chex); 1.46 - 1.26
(3 H in, chex, CHZCHB) 3- (Am nonet hyl ) benzoyl - DJ L- phenyl egC| ne 6- nmet hyl -
4;5; 86, YHPLCteLnalaydr,ol@a:razblelmltaZLol 2tarﬁdfe 23 iimnoteacet at-e salt 5 10 1H -

N”RA#?%@@% Sk &%daeﬁ?’& 4 2 ghinligeq %ﬁg(%ﬂ adiont ).
rt 2.14 mnutes 435(M—|)+ (3 H in, Ar) '5.90 (1H, s, CH); 422(2H S,
'CH2NH2) 3 fe 66 : |
‘3~ (Amlnomethyl)benzoyl-D/L—phenylglycmne 4—methoxy—7—
| methylbenzothlazol,2-am1de txlfluoroacetate salt.
15 . | |
-"'Prepared from Z2—amino~- 4—methoxy T—methylbenzothlazole, Wthh
,was synthe51sed in a 51m11ar manner to Z2-amino- 4 -

dlmethoxybenzothlazole descrlbed in example 65.

20 2-Amino- 4—methoxy— —methylbenzothlazole ‘ ‘ .
iy NMR (CDCly): 6.96 (1 H, s, Ar); 6.59 (1 H; s, Ar); 4.12 (2
H, br s, NH}; 3.83 (3 H, s, OCHs); 2.40 (3 H, s, CHs):

- LCMS (Luna 2, Gradient 4): rt = 3.10 minutes, 194 (MH)".
25 o |
3F(Amin0methyl)benzoyl-D/L—phéhYlglyciné A—methoxy;j_

methylbenzothiazol-2-amide trifluorcacetate salt.

i NMR (d, methanol): 8.08 (1 H, s, Ar); 7.92 - 7.82 (2 H, m,

30 ArY; 7.61 - 7:45 (5 H, m, Ar); 7.35 - 7.23 (3 H, m, Ar); 7.10
(1 H s, Ar); 5.93 (1 H, s, CH); 4.09 (2 H, s, C_I@zzmz); 3.70 (3
H, s, OCHs); 2.30 (3 H, s, CHs). - o |
HPLC’(LunaVZ, Gﬁadient 1}): rt = 3.88 minutes.

L - LCMS (Luna 2, Gradient 4): rt = 2;22'minﬁtes, 461 (MH)Y.

35 - —




|

251 (3 H m chex): 2.40 - 2.22 (1 H m chex): 2. 09 - gg! ﬁé(ﬂ%
chex) ; 1.61 - 1.40 (1 H, in, chex) 1.11 (3 H, d, J HPLC

(Luna 2, Gadient 1)c rt = 4.12 mnutes. Exanple 68
3- (Ani nereddmtybenzoyl - DV L- phenyl gl yci ne 5-ethyl -4, 5, 6; 7PCTIGBOIIG::526

tet rahydrobenzot hi azol - 2-ami de trifluoroacetate salt. 20 Prepared from 2-

-amino- 5 -ethyl- 4, 5, 6, 7 -tetrahgdroben zo-thiazole (prepared in an

~anal ogous fashion to 2-am no-6-nethyl-4,5,6,7- tetrahydrobenzothiazole

| CH2CH3

descri lmmmpieex@'trpl e 67.). 6-chl oro 3-ethyl cycl ohexanone. 25 1H NMVR.
(CDC13); 4.32 - 4. 2 46 -

e s fanrana Pertt ol S dhefivtfriedndis Saatbyn ™ 4858 10 P

chex) ; EEé%%h&érégéﬂ£6¢$1iﬂoiiﬁmamlgkﬁEk@fluér9§cé§aﬁb bﬁltJ = 7 FE,'
June 2005 WO 02/ 47762 PCT/ GBOl/ 05526 _

3- (Am nonet hyl ) benzoyl - D/ L- phenyl gl yci ne 5-'ethyl-4,5,6

t et rg robenchsz %Eaég d§ %é{%gorgage%ayetggkéhgg%g NI\/R (7dgl0rrat gazgl %3

H m Arernzdtl8Bazole Zque(Lﬁhiednas Aepcrib8d bilblw)s, CH); 4 09 (2H, s,

" CH2NH2); 2.80 - 2.40 (3 H in, chex); 2.29 - 2,12 (1 H, in, chex), 1.97 -

1.85 (1 H m 10 chex); 1.70 - 1.53 (I H m chex); 1.?4-.7 - 1.30'(3 H in,
chex, G o - D18t KBl dyeIohdxdndie . CH2CH3) . HPLC (Luna 2, Gradient): rt
= 4.5 nminutes. LCVB (Luna 2,. Gradient 4): rt = 2.32 m nutes 449 (MH) +. - 15

'Exarrpl e 69

)

e,

10 To a stlrred mlxture of 4—methylcyclohexanone (897 mg, 8
mmol) , Mn(acac)3 (28 mg, 0.08 mmol) and moist alumina (4 g) in -
dlchloromethane (80 mL) under argon was added finely i -
pulverlsed sodlum chlorite (1.8 g, 16 mmol) and_the mixture
was stirred vigorously for 16,h.'Thelmixture:Was filtered'

15 through celite ahd the residue waé conceﬁtrated under redUcéd

‘ *preésoré.=Purification by flash column chromatography u51ng
othjl acetate / hexane {1: 9) as- eluent afforded the‘

chlorOCyclohexanone as a colourlass llquld_(230 mg,_20 %);

20 'H NMR (CDCl3): 4.15 (1 H, m, CHCl); 2.97 - 2.85 ! H,om,

~ chex); 2.36 - 2.10 (3 H, m, chex); 2.00 - 1.87 (1 H, m, chex);
1.85 - 1.73 (L H, m, chex); 1.45 - 1.28 (1 H, m, chex); 0.97
(3 H, d, J =7 Hz, CHCHj). | o |

25 ZfAmino—G—methyl—4,S,6;7—tEtrahydrobenzothiaiole.

A mixture of 2 chloro- 4—methylcyclohexanone (230 mg, 1.42
mmol) and thiourea (119 mg, 1. 56 mmol) in THF: (10 ml) was
 heated. at reflux for 16 h. The mixturé'was.Concentrated under
30 reduced pressure and the residue was purified byrflaSh column
o chromatography using methanol / dichlororﬁethane (1:9) as |

eluent to afford the amine as a yéllbw-oi1'(87 mg, 36 %);

o : .
- 'H NMR (CDCls): 4.60 (2 H, br s, NHp); 2.44 - 2.20 (3 H, m,
35 chex); 2.03 - 1.87 (1 H, m, chex);'1.76 - 1.53 (2 H, m, chex);




3- (Am nonet hyl ) benzoyl - Y L- phenyl gl yci ne 5-nethyl- 4,5,6,7
t etrahydr obenzot hi azol - 2-am de triluoroacetate salt. 20 Pr é?)é\'r’@deom ,
2-amino-5-nmethyl -4,5,6, 7-tetrahydrobenzo- thiazole (prepared in an . '
anal ogoY8OP¥&HPbn to 2-amino-6-nethyl 4,5, 6, 7-tetrahydr SaVEBINSIRS0l e,
described in exanple 67). 6-Chloro-3-net hyI cycl ohexanone..- 1H NMR (CDC13) -
4.13 (1 H in, CHC1) 2.60 - 2.49 (1-B8-in, chex); 2.28 - 1.99 (3 H m
chex) 1.97 - -1.80 (1 H, in, .chex); 1.75 - 1.50. (2 H, in, chex); 1.03 -
0.91 (3LHB1in,1CHEHB) . HBOm chex); 0.86 (3 H, d, J= 7 Hz, CHCH3y). = - -
2- Ami no- 5 nmet hyl -4, 5, 6, 7-t et rahydr obenzot hi . azol e. 1H NWR (CDCIB) 4.71 (2
" H br s, NH2); 262- 2.49 (2 H m chex); 2.15 - 1.76 (4 H, in, chex);
1.50 - 3~ RAm{rdoktiyl beX2oy1iDPL~ F.ﬁeh!ylél dine’ 6Hhe )4 %56\/\6—02/ 47762
. PCT/ GB01/ 05526 -90 " 3-( Aminonet hy )benzoy DL- phenyl gl'yci ne 5- net hyl - :
- 4,5,6, 7t EFWW%%EMW%GIZ amidpdérifilppyopcatets saddit. 1H NVR (d4

"'-,r’rethq.-,nol) 8.00 - 7.88 (2 H m Ar); .7.73.- 7.36 (7 5 H m- Ar); 5.90 (1

Hos,” GH; 4.20 (2 H s, CH2NH2); 2.96 - 2.61 (3 H, m chex); 2.31 - 2.16
(1 H M aREK) dy2me¥handl8a &.BH6H- i, 9SO, I,6(RE) A.D46T5 H.63 Chex,

‘O—la{)’) LCJ(Lgpi%ZHZG&gLenZSéb(M_DJrSIEjngTgrm nutes.. 17049LCIV§ (3%una 2

G adi ent 4 It m hute e 70

- 3- (Ani nO¥re hyh) enizoy’ - %L{bhenyl,gbml. ne.Z2zet(ByH; 455, @,HZNHZ) - 3. 89 -

' tetrahy hi zoI m ril acetate sal from
- 2-ani no£7§gt yﬁ%’delﬁyl lzle%? 2 4betr ?g EE ﬁZO{“hl & Slxé (&ré@gre
~ desami ben melmyv)chézhp, et eyl Fdenepegidue waschesyced .at a(rB apprcgprJaIe
poi nt |~p IShe CHCH3) o . L

4.12 minutes.
2.14 minutes, 435 (MH)*.

 HPLC (Luné 2}'Gradient,1): rt
-~ LCMS (Luna 2; Gradient.4): rt
Y- S

]

Example 68 . : : :
3= (Am;nomethyl)benzoylmnlL—phenylglyclne S-ethyl -4, 5 6, 7—

tetrahydrobenzoth1a291 2-am1de ‘trifluorocacetate salt.

ﬁéb_Erepared from,zéamino—sfethyl-4,5,6,7-tetLahydrobenzo~thia201e
(prepared in an analogous fashion to 2—amind—6—methyl-4,5,6,7—'"

' tetrahydrobenzothiazole described in example 67).

_ 6fchloro~3“ethYIcYQIOhexanone.
25 | _
. MM NMR -(CDCl3): 4.32 - 4.24 (1 H, m, CHCl); 3.12 - 2.94 (1 H,

m, chexj 2.46 - 2.29 (2.H, m, chex); 2.22 - 2.06 (2 H, m, -
‘chex); 1.96 - 1.83 (1 H, m, chex); 1.56 - 1.30 (3 H, m, chéx,
CHoCH3); 1.03 (3 H, m, J = 7 Hz, CHCHs). R
30 |
2~hmino*5—ethyl—4,5,6,7-tetrahydrbbenzothiaZOIe.

TH NMR (CDCl3): 5.01 (2 H, br s, NHp); 2.64 - 2.36 (2 H, n,
. chex); 2.19 = 2.03 (1 H, m, chex); 1.93 = 1.75 (2 H, m, chex);
35 1.69 - ¥55 (1 H, m, chex); 1,ﬂ6 ~ 1.26 (3 H, m, chex, CH,CH;);




2- am no- 7- oxo- 4, 5, 6 7- tetrahydrobenzot h| azol e. synt he5| S “f%ﬁ'%efﬁg?s' yt| C
hydrogenation. 20 A trace of benzoyl peroxide was added. ure of
1; 3- cycl ohexanedi one (2.24 g, 20 mmol),  N-bronmpsuccininm-de (3.56 25 g, 20
mol ) age dbhbagrea (1.52 g, 20 nmmol ) in benzene (100 nl)pCcEGHOLBS267i Xt.ure
was heated at reflux.for 3 hours. The solution was cool ed, concentrated:
under reduced pressure and redissalgyed in saturated NaHCG3 sol ution (100
m.). The aqueous solution was extracted with ethyl acetate (3 x 100 ni)

- .and thﬁe%-rﬁ%mb'{l ned of gani %Zextd}@ghiywere concentrated under reduced .

pressu ési due was pur'i fi fl ash col um chromat ogr aphy using
nmet hanol di chl or onet hane (1:9) as. eluent to afford the ketone as a

RN "‘%é“v’r% R AR B AT e T TR
COCH?) jtedxral: b@m(oazﬁiaza-zumiae il vorbdBe 2td, sal t CH2CH2CHR) .

2-am no-7-et hyl i denyl -4, 5,6, 7-t et rahydr obenzot hi azol e 5 A sol ution of o
et hyﬁmagnem um bromide (3 Min THF, 0.8 nL, 2.4 mml) was added dropw se 7

- to. "a sgl yhkonq9fmébRaksi pre7 (83 17, 79. 94 ANOh). Am) THE.650 (rILH atd,r gbm
t enmperature under argon -and the solution was stirred fﬁ/a % %u% Agqueous
NHQC  solTutd &% .( BT )10 ?TL%O was’ ddde® dhd RhePBhispbnd? on- had3chicent Fat ed

under rq:guc%dfp,re(slsq{e s, refﬁl(;lye% s purddinged )by of kash colaom(3 -H,
chr omat 0graphy using-" met hanol di chl or.onet Hane, (1:9) as _eluent to ‘afford

the amrrneczlu@xa el IHﬁN'so?thZ(SBvamﬁSm@X)rBl & I\\WRl(%Cié)H'Smlg (LH q

qjﬁ,_ ( £%9)124ﬁ1— 12362 §21H, mi NnchEdsCCH2)
a 3¢ C?‘ Zﬁ%i%}égfﬁ 1. 8£§ya ' H, “m éHZCHZChZ? . 1.65 (3
d, IﬁECHaﬂr 0.89 (3 H, t, J=T7 Hz, CHZCHg) ' ST

HPLCV(LﬁnaVZ, Gradient): rt = 4.S'minutes, o
LCMS (Luna 2, Gradient 4): rt = 2{32 minutgs, 449 (MH)*.
15 | -
'Example 69 ‘
| 3- (Amlnomethyl)benzoyl ﬁ/prhenylglyclne 5—methyl— 4 5 6, 7—'
‘tetrahydrqbgnzoth;aqu—zeamlde trlfluproacetate salt.

zolPreparéd'from 2—amind-5vmethyl—4;5;6,7—tetrahydrobenzo—
thiazole (prepared in an analogous. fashion to-2~amino—64methy1

4,5,6;7—tetrahydrobeﬂzothiazole,-déscribed'in example 67) .

6-Chloro—3—methylcyc10he#anbne.

4y NMR (CDCls): 4.13 (1 B, m, CHC1l): 2.60 .- 2.49 (1 H, m, |
chex); 2.28 - 1.99 (3 H, m, chex); 1.97 = 1:80 (1 H, m, chex);
1.75 - 1.50 (2 8, m, chex); 1.03 - 0.91 (3 H, m, CHCH;).

30 2—Aﬁino-5—methyl-4,5,6,7*tetrahyd:Obenzothiazole;

H NMR (CDCls): 4.71 (2 H, br s, NHz); 2.62 = 2.49 (2 H, m,
chex); 2.15 - 1.76 {4 H, m, Chex)}_l.SO*% 1.31 (1 H, m, chex);
'1.01 (3H, d, T=7 Hz, CHCHj).

35 e |




411 @ ddarr. . CH2NH2); 2.74 25 2.60 (1 H m chex); ﬁ%ﬁg}mmgﬂ;‘;o (2 H

_the reac

Hz, CHCH3) 20 3-(Am nonet hyl)benzoyl - D/ L- phenyl gl yci ne 7-e l-%ﬁé 6,7-
t et rahydr obenzot hi azol -2-am de triluoroacetate salt. 1H N ‘%ﬁ& ?hanol)
7.92 - 7.84 (2 H in, Ar);, 7.60 - 7.28 (7 H,.in, Ar) 577(1H's,CH)

n, chex); 2.03 - 1.86 (2 H, in, chex); 1.76 - 1.57 (2 che 1.53 -
1.36 (2'H, m CH2CH3) ;, 0.92 (3 H g, J =7 Hz, CH2CH3) . HPLC (Luna 2,
Gadient 1): rt 4.25 mnutes. 30 L (Luna 2, Gadient 4): rt = 2.22°

"QIPXLfnoﬁétﬁ %%%%h¥%5§egﬁﬁyi @ﬁﬁﬁhﬁﬂ%&ﬂ&%ﬁ%&ﬁr&a%thyg t?r?tﬁogoacetate

sal t V024U FAESLERELERDALOD526 and UL HERAF bl Saddiea 6aNEaTBINEr as exanpl e

6 but using the protected am no acid N-tbutyl oxycarbonyl -Df L-2- _
- chl orophenyl gl yci ne (whi ch was prepared as described below) 5 instead of

the prigy eqired; phetHAnne g I‘etd Butvl ngqgr honml -@g} 27cn§or ooh%ryl(gj ycine
2, 4- Di met hoxybenzyl-ani ne (3. 00 4 g,

- ch|o$o%en12a| ghyde-P8. 25 i, s2. grtl)g @.@W)Hme CHSYb)ved - 9iﬁnm\/|(20

- Thegf eqgt jonpywashskh L redsgt ngy t tEgy fo hougsg,The
reactlon meg th enmd ute% m?th DCNI(f% gif$gn§ t he %tga%|§7ext?acts were

dri ed b@eH:NQSCﬂhEXThelsﬁﬂurlénoﬂasﬂbdhcemtrem@ﬂ,UHﬁeﬂskeduced pressure and

the 15 resulting-m xture dissolved in DCM (20 nl). Acetic acid (1.15 . ni,

~1.20 g, 20 mmol) and tbutylisonitrile (2.26 nL, 1.66 g, 20 mmol) were

added ﬁﬁﬂcthéUEeaatlGnadesnttﬂﬂredtar'ahtﬁ@wmlnmEmperature for 48 hours.

T" H{ U0Eg8CRL1Ga38) dol30, IhY - 90 .ol & raci vl sl ae (Fat) wpre added and

IFr at anblent enpera ure for her 24 hours.
The solutlon mes concentrated under reduced pressure, and the :

Example 70

3- (Amlnomethyl)benzoyl—D/L—phenylglyc1ne T-ethyl- 4 +5,6,7-
. -]tetrahydrobenzothlazolﬁZ—amlde trlfluorqacetate salt.
15 : : - _ _ ,

- Prepared from 2 —amino— 7—ethylldenyl 4 5,6,7- _
Utetrahydrobenzothlazole (prepared as described below), the-‘-
‘ethylldene re31due was reduced at an appropriate p01nt in the-

. synthe31s using catalytlc hydrogenatlon

20 o | | |
o ?—amino~7;oxo—4,5;6,7¥tetrahydrobenzotﬁiazele.

A trace of benzoyl peroxide was added.to a mixture of 1,3-

~ cyclohexanedione (2.24 g, 20 mmol), NubromOSuccinimide (3.56

o 25:g, 20 mmol) and thiourea (1.52 g, 20 mmol) in benzene (100 mlL)

't_and the mixture was heated at reflux for 3 hours. The solutlon

was cooled concentrated under reduced pressure and _
‘rredlssolved in saturated NaHCOs solut;on (100 mL)._The aqueoue.
solution was extracted with ethyl acetate (3 2 100 mL) and the
‘30 combined organic extracts were concentrated under'reduced

pressure. The re51due was purlfled by flash column
chromatography u51ng methanol / dlchloromethane {(1:9) as
eluent to afford the ketone as a yellow powder (747 mg, 22 %)..

35 'H NMR (eg-DMSO): 8.25 (2 H, s, NHp); 2.88 - 2.80 (2 H, m,




crude reaction mxture was dissolved in hydrochloric acid {ﬂi‘? ;%q? 6N) and
heated at ref lux for 24 hours. After cooling, the reacti e Pe was
washed with ethyl acetate (3 x 25 nL). 25 The aqueous |ayer was
concent mad exdraser -reduced pressure to afford the crudepemicwiiasize. The _
amino acid was dissolved in NaHCO3 (sat. ag., 50 nlL)and washed with ethyl
acetate (2 x 50. nl). A solution ofg4li- tbutyl di carbonate (8.73 g, 40

"mmol ) - in dioxane (10 nL) was added and the resulting solution was 30

stirregaiy,pabbeng tenpauoatyr ¢ faf %@;dﬁgyr Sp.Phe_reagli qp. yy ¥t ure was’
diluted to 100 nL with diethyl et her the |layers separ ated.” The aqueous -
| ayer WaisCHeGF®ilMied to pH 1 with HC1 (6 N) and extracted with ethyl
acetate (3 x 75 nL). Evaporation of the organic . |ayer afforded the
protected amno 35 acid as - an off-white solid, which was. used w thout

E furtheﬂ"amlnﬂﬂg1§ﬁh¥lﬁ§¢ﬂylH@%ﬁL6£ErF@¢¥$hz@¥9bﬁ325thiﬁﬁﬁm¢05526

3- (A_gn nonet hyl ) benzoyl - D/ L- 2- chl or ophenyl gl yci ne 3-

. ethoxXycarbonyl -4, .5, 6, 7 tetrahydrobenzo[b] t hi ophene- 2- amide 5

’””“\

et

-3- (Am nonet hyl ) benzoyl -'DJ L- 2- chl or ophenyl gl yci ne 3-cyano Exar’rEI e 72.
o}

trifl uer cadeitdion &Bﬁte I(étﬁl_LB\/S@omﬂdQO(Qlﬂ’ﬂ if, THF/ bizg M), 28445 (2H,

“br s, NH 8 20 (2H, 7.70 (4H,
‘m A, ) iéé% réL9QHlS%%%5 :ﬁPfﬁtlﬂé thhﬁwkﬁﬁon%o(ﬁ 2BI( 4H, %
- CH2CH3 0 @dZMrRa)L) arQOrHﬁFtlmrmB) é:eri@cﬁxb]témpeh@ﬂyfe Ghidey, a,ZgSQ gRd, br s,

benzo[ b h|o h nyl (33(- 1. 90 4H, br s, benzoLb%}thl henyl , . 2x CH2)
1:35 ( 31%1 HAS Q5 4—1 |<euhu?haue u %Véf 5% UtHn =(5. 18
n1nqhe§ahCMM§ @@a&aZéndJEKBeﬁﬁsﬁensién—wgsGéoﬂbeﬂtséte52§naékb+ )

reduced pressure. The residue was purlfled by flash ¢
chromatography u51ng methanol / dichloromethane (1: 9) ‘as

eluent to afford the amine as a yellow SOlld (56 mg, 63 %).

15 NMR  (CDCls) : 5 19 (1'H, g, J= 6.9 Hz, CHCHs); 4.97 (2 H, br
s, NHz); 2.61 - 2.52 (2 H, m, CH=CCH,); 2.39 - 2.30 (2 H, m,
" NCCHz); 1.84 - 1.73 (2 H, m, CH,CHxCH»); 1.65 (3 H, d, J = 6.9
Hz, CHCHs) . - ‘ ¢ ST

20 3 (Amlnomethyl)benzoyl—D/L—phenylglyclne 7—ethy1 -4, 5 6 7—

tetrahydrobenzothlazol-Z -amide trlfluoroacetate salt

' NMR (d methaniol): 7.92 ~ 7.84 (2 H, m, Ar); 7.60 — 7.28 (7
CH, m, Br); 5.77 (1 H, s, CH), 4.11 (2 H, s, CHNH); 2.74 -
25 2.60 (1 H, m, chex); 2.58 - 2.40 (2 H, m, chex); 2.03 - 1.86
(2 H, m, chex); 1.76 - 1.57 (2 H, m, chex); 1.53 - 1.36 (2 H,

m, CHeCH3); 0.92 (3 H, t, J = 7 Hz, CH,CHi). |

I

4.25 minutes. _
2.22 minutes, 448 (MH)".

HPLC (Luna 2, Gradient 1): rt
30 LCMS (Luna 2, Gradient 4): rt

]

Example 71 ‘
'3—(Amlnomethyl)benzoyl—D/L -2- chlorophenylglyclne 3- .
~ethoxycarbonyl -4,5,6, 7- tetrahydrobenzo[b]thlophene~2~am1de

35 trifluoxoacetate salt




20 4,5, 6, 7-tetrahydrobenz6(b)t hi ophene-2-anide trifl uoroacﬁ te, al t
Jire0n

g A TR SR TR IS TR %ag Bivis DA s 25

Prepared in a simlar manner to exanple 38 but using the am no
acid Ntbutyl oxycarbonyl -DL-2 25 chl or ophenyl gl yci ne (described in exanple

71) i nskpgeypfei he protected phenyiglycine. 1H NWR d6 0ﬁ%9§5(1H d,
37 Hz, NH), 8.15 (2H, br s, NH), 7.90 (1H s, Ar) o TEpoTissa, |

Ar), 7.50 (1H, in, 30 Ar), 7.40 ( 21q95|1 Ar), 7.30 (2H in, Ar), 7 05 (1H

m Ar), 6.15 (1H, d, d 6 Hz, CHNH),”4.00 (2H, d, d 6 Hz, CH2ZNH2), 2.50
(2H, br s, benzo[blthlophenyl CH2 ), 2. 40 (2H, br s, benzp[b]thlophenyl

"CH2 ), 1. 60 (4H, br.s, benzo[b]thiophenyl, . 2x CH2) .- 35 WO 02/ 47762

PCT/GBORf@ﬁé?éd 1ﬁ4tHsleambumanaeﬁaaﬁnéx&mﬁde atb&téﬁ%£&QUt§é LG M5 (Luna
2, Gradient le 73 5 ,

tEtrahydhpbﬁﬂpﬁéhyﬂéQyCZHQWKdﬁl&%ﬁWQQ?' diersalds described below)
(BQC- Amonet hyl ) benzoyl - D/ (2, 4- dlnethoxybenzyl) 2 chIorophenngIyC|ne

' 2 (et NS EERBoRY I BR§) Pioieﬂ;eﬁﬁ M@W%ﬁde A mxture of
-2-chl orobenzal dehyde (1.12 g; 8 nmol) and 2, 4- di met hoxybenzyl ani ne (1 2
~.m., 8 mml) 1n dichloronmethane (5 nL) was stlrred at roomtenperature for |

hour. e Yk oxwranionpk-Rif Led-obilegopbenyiodyicmet e, filtered and

evaporated in vaclo. The resulting oil was dissolved in met hanol (30 nL),

and 3- (N-Boc-am nonet hyl ) benzoic acid (2.0 g, 8 nml) and (2-

‘i socyand, 2=hendyhppybppkyienhye ddr.ldhatle (3ei4 ahedI®numdd) , (48992 - -
-741 4 _ I de The r tion 20, n1xt t.hen
LV Pl eI J21%3 RS A AR PO Uil

in DCM (20 mL). The reactlon was stirred at ambient

temperature for 2 hours The reaction was. then dlluted w1th

DCM (20 mL) and the organlc extracts were dried over MgS0,.

The solution was concentrated under reduced pressurerand'the
15 resulting mixture dissolved in DCM'(ZO mL); Acetic ecid {1.15
.~ mL, 1.20 g, 20 mmol) and ‘butylisonitrile (2.26 mL, 1.66 g, 20

mmol) were added and the reaotion'was_stirred atrambient .

temperature for 48_hoUrs. Trifluoroacetic acid (30‘mL)hendf.,ﬁ

tetraethylsilane (5 mL) were added and. the reactlon Was

‘2Q‘st1rred at ambient temperature for a . further 24 hours The

- solution was concentrated under reduced pressure, and the :
crude reaction nixture was dlssolved in hydrochloric acid (50

mL, 6N) and heated at reflux for 24 hours. After cooling, the. -

'reéotioh mixture was washed with ethfi acetate (3 x 25 mb) .

25 The aqueous layer was Conoentrated‘under reduced pressore to
afford the crude amino acid. The amino acid was dieeolvedfin
NaHCO; (sat. aq., 50 mb) and washed with ethyl acetate (2 x 50
mL). A solution of dl—ﬁbutyl dlcarbonate (8.73 g, 40 mmol) in

- dioxane (10 mL) was added and the resulting solution was

30 stirred at ambient temperature for 12 hours. The reaction
mixture was diluted to 100 mbL with diethyl ether and the
layers seperated. The aqueoue layer was acidified to pH 1
with HCl (6 N) and extracted with ethyl acetate (3 x 75 mL).

- Evaporation of the organic layer afforded the protected amino

35 acid as_an off-white solid, which was used without further.




orange, oil. This was ur|f|ed b% flash _chromat:
a

reaction nixture was absor bed onto silica and purifi ed by

f
chromat ography, eluting with ethyl acetate./ hexane. The 31%3 rfee%oqq'actl ons
were col |l ected and evaporated in vacuo to give a foam (3.3 'g). .1H NWVR °
(CDC13) wolod7d21 H, bs, NH); 7.44 (2 H m.Ar); 7.30 (3 pé¥icmpyessys; 7.15
(3 H m A) ; 6.63 (1 H br s, NHOM2) ; 6.35 (1 H, d, J = 10 Hz, Ar)

6.21 (1 H s, Ar) ; 545 (1 H s; GCIPh); 5.03 (1 H m NHBoc); 4.65 (1
"H, d, J= 13 Hz, 30 CH2DWP) ; 4.53 (I H, d, J = 13 Hz, CH2DWP) ; 4.3 4.15 (4
H m O: 3.76 (3 H s, OM) 3.7.4 (3 H s, OW) ; ,3.62:(3 H,
B ek .

9 H s, Boc): 1.25 (6 H, S, CH2Me2) .

- 3- (BOC-Am' nonet hyl ) benzoyl -D/ L-N- (2, 4-di nethoxybenzyl) -2- 3 5

- chl oropheqyl.ql 47762 R %,{Q@G -95 Pot assi um
tert- bl%t 5% go%%tgﬁr#%e%%% P"T%%io r% l;:ltl/\:/q‘/‘as added to a stirred
" sol uti @th@tcytﬂaechmyllym 5,38 Pt ey drahenzlo vbmm:)éphtem-yZ-Taﬂqulao m.). The
~reaction mixture was then _allowed to.stir at roomtenperature for 2 hours. .

The  Fi Xrdfduprpacatnd® &3 fied with HCL (conc. ag.). The resul ting solid
was filtered off and the yell ow sol ution evaporated in vacuo to give an

Luti wi t h et hyl
acet at 8H/ NMBx &fe. DM@ tje%r?@d fHacty ods "wBte HH I'e téa gﬁH'eggpﬁrat ed tg

give t 10 t est ety as 1@ Whitie foam (LB @, 3 I Ml Ar)A solation of
the . esltﬁgi'r)( 88QE Wh ét Uq }ﬁf ()Jf nl) (stlrred and etharfol 1(115 i) and

wat er ({3L) mmrpec,adr@d 7f |b%téd By AF0H $26° (28 ngd- 6720 bt )N
- sol yii gn 4 \@adMJHS heatedcak 610;%2&95) 16, h@@r@zHTr@rrgactl on m xture was

concentrate tJd rdmove t hé and’ et hanol ' N
tu benzo[b]thlophenyl CHZ), 2.80 (2H, br s, benzo[b]thlophenyl e

CH» ), 1.90 (4H, br Sy benzo[b]thlophenyl 2%x CHp ), 1:35 (3H
t, J.8 Hz,- CHgCﬂg,) . ‘

15 Hplc (Luna 2, Gradient 1): rt = 5.18 minutes |
LC/MS (Luna 2; Gradient 4): rt = 2.64 minutes, 526 (MH)*

_VExample 72 , . ,
3- (Amlnomethyl)benzoyl—D/L— —chlorcphenylglyc1ne 3~cyano-
| 20‘4 5,6, 7- tetrahydrdbenzo(b)thlophene-Z—amlde trlfluoroacetate
salt '

.
[

Prepared in a 31m11ar manner to example 38 but u31ng the
'protected amino acid AFﬁbutyloxycarbonyl D/L 2— '
25 chlorophenylglyc1ne (descrlbed in example 71) instead of the
- protected phenylglycine. '

'H NMR (ds DMSO): 9.05 (1H, d, J 7 Hz, NH), 8.15 (2H, br s,
NH,), 7.90 (1H, s, Ar), 7.80 (1H, d, J 7 Hz, Ar), 7.50 (1K, m,
30 Ar), 7.40 ( 28, m, Ar), 7.30 (2H, m, Ar), 7.05 (1H, m, Ar), |
6.15 (1H, d, J 6 Hz, CHNH), 4.00 (2H, d, J 6 Hz, CHNHp), 2.50
(2H, br s, benzo[b]thiophenyl CH; ), 2.40 (2H, br s,
benzg[b]thiophenyl'cgz), 1.60 (4H, br,s} benzo[b}thiophenyl,
- 2x CHy). - |
35 e




partitioned between water (70 nL) and ethyl The aqueous sol ution was
acidified with HO 20 extracted. with ethyl (MySO4) was. 13485 foam
(1.29.9). acetate (100 nL). - and evaporated to was The residue was acetate
(40 L) wo¢247M2 , then The dried extract give the acid apcargifessztH NVR '
(CDC13): 7.58 (1 H, in, Ar); 7.44 (2 H m At); 7.3 (3 H in, A); 7.15 (3
H m A); 6.35 (1 H d, J =10 Hz,-4m); 6.21 25 (1 H, s, Ar); 5.66 (1 H,

s, CHclPh); 5.18 (1 H m NHBoc); 4.59 (1 H d,. J =13 Hz, CH2DWP) ; -
4.45 (Hplcd{linz 13 Eradi&RDVP) ; rd. 284C28Hmldutés4 FE NHCH2) ; 3.72
(3H, s 3.58 : (9H '

© 3- (Ani rtb%%yﬂ)%ﬂzgylEﬁé’“?"’ﬁh%})roﬁﬁeny% ?Qcm@uzea 64779 (MH) * :
“tetrahydrobenzot hi azol - 2- am de hydrochl oride salt A solution of the above
acid (250 ng, 0 44 mol ), 1-[3- (dinethylam no)pr opyl | -3-ethyl carbodiimde -
hydrocrﬁ’mmke $1-35 ny, O. 53 rrrml) and. 1- hydr oxy- 7- azabenzot ri azol e (72 '

62_PE]L GBA1/ 05 - 96
d| rret hy f %hgegggg)ﬁf@vg lizr%e E[?rog eny?'gr’rﬁrc"a)t ure g)rfoé 2’ 5:; -
.6, 7- tett@iqaiu&heasﬁeixbbthhaﬁﬁm-zQaﬂﬂHQEhﬁray:ﬂ»Hh&%h:&aé an1described in exarrpl e

23) was added and the mxture all owed to stir overni ght The d| met hyl .
f ormam de was . S

3~ (BOC—Amlnomethyl)benzoyl—D/L—N>(2 4*d1methoxybenzyl) -2
chlorophenylglyc1ne 2- (methoxycarbonyloxy) 1 1-
- 10 dlmethylethylamlde.r

A mlxture of 2 Chlorobenzaldehyde (1,12 g, 8 mmol) and 2,4~
' dlmethoxybenzylamlne (1.2 mL, 8. mmol) in dichloromethane (5
mL) was stlrred at room temperature for 1 hour The solution
15 was drled u81ng sodlum sulphate, flltered and evaporated in
vacuo. The resultlng oil was dlssolved 1n methanol (30 mL),_
" and 3- (N-Boc- amlnomethyl)ben201c acid (2.0 g, 8 mmol) and (2—
‘1socyano 2—methyl}propyl methyl carbonate (Tetrahedron, 55
_ _(1999) 7411-7420) (1.26 g, 8 mmol)rwas added. The reactlon
720‘m1xture7was then stirred and heated-at;609c for 3*days;'Thef
| ‘reaotion ﬁixture was absorbed onto silica aﬁd purified by
"flash chromatography, elutlng with ethyl acetate / hexane. The
de51red fractions were collected and evaporated in vacuo to
._glve a foam (3.3 g).
5 | |
i am (ch13): 7.62 (1 H, bs, NH); 7.44 (2 H, m, Ar); 7.30 (3
H, m, Ar); 7.15 (3 B, m, Ar); 6.63 (1 H, br s, NHCMe;); 6.35 (1
H, d, J= 10 Hz, Ar); 6.21 (1 H, s, Ar); 5.45 (1L H, s,
CH2C1Ph); 5.03 (1 H, m, NHBoc); 4.65 (1 H, d, J = 13 Hz,
30 CHeDMP); 4.53 (1 H, d, J = 13 Hz, CH,DMP); 4. 3 - 4.15 (4 H, m,.
' NHCH; & CH20); 3.76 (3 H, s, OMe); 3.74 (3 H, s, OMe); 3.62 (3
H, 5, OMe); 1.43 (9 H, s, Boc); 1.25 (6 H; .s;' CHzMez) |

_3—(BQC—Aminomethyl)benzoy1~D/L—NL(2,4%dimethoxybenzyl)-2~
| 35 chlorophenylglycine




absor bed renoved under between water acetate |ayer (sat y 5
“reduced pressure and the residue partitioned (20 nL.) and. %ﬂqﬁ% 0eet at e
(30nL). The ethyl was then washed with HO (1 M 20 nL) and NaHCO3 nl).
The dri aglooMy5€4.) ethyl acetate |ayer was onto silica ardrmsdifosed by
~flash chromat ography 10 eluting with ethyl acetate / hexane. The desired:
“fractions were collected and evaporgted to give the am de as a yellow oil
(127 ng). The oil (127 ny, 0.18 mmol) was dissolved in dichl oronethane 15
and trIe&ﬂaasiaaetéﬁeLthealaas addeds,, f ol b oweh bynty i 6l yormacet wasacid (5
m.). After one hour the solvent vias - removed j n. vacuo and thg resi due
pur|f|eﬂd%%daﬁoEE)@W%%FE%X%%ERBeOEOPEnﬁheem%tmﬁb GRTROBIFS \PNP3ENMEOH i n

di chl or oi fNghbDE. id hecy epiti-t { HG arb w@aetfaa&aﬂomnabxeﬁheraab 28eHCL and
_isolated as the HO -salt. 1H NWR : néz H m Ar); 7.58 (1 H d,:
) = 9 telloysd tg, akntzatirﬂemptemper urs ﬁpr nPYrsE, §Qe(mlﬁtU§e

NH ) 2 2 6 , 5Bly S e I tihi azol e

: ngﬁﬁé)wa54tﬂe§ aéﬁdé&%éai%E%%aﬁéérgggﬁgot%?aéolgh%xkggn¥§l%gggég§@(4 H, br
'-:s, t et redy df bbeewred h Bk oned CLIs) eldad, sclef iy epREOrRERS An Gagdicent 1):

v+ bY BOHLFT ofRdl Qe onti pThAE BREs el byTERRER T 0T Vol yoi ne
- 3- ethoaycemabngrahyE elﬁttegrahyUrebbmioﬁb?thtepﬁehexanan1&@e, ' '
LrifluonogeeLgt a&%{)@é FE£03L881LR: BaShill! 86aPBRAREA! @o%a%' ¢ but

~using t
. 10 methyl ester as a whlte foam (1 8 g, 3.1 mmol)

e

A'solution of the ester (1.8 g, 3.1 mmol) in THF {15'ﬁi) was -
. stlrred and ethanol (15 miL) and water (5 mL) were added
-‘followed by LlOH H0 (26 mg, 6.2 mmol) . The solutlonrwas
15,heated at 60°C for 16 hours. The reactioh mixture was
o concentrated to remove the THF and ethanol. The re31due was
“fpartltloned between water (70 mL} and ethyl acetate (40 mL)
The aqueous solutlon was aCldlfled w1th HC1 (1 M), -then 7
extracted with ethyl acetate (100 ml) . The'dried'extract 7
,fZO (Mg504) ‘Was flltered and evaporated to glve the acrd as a whlte
- foam (1 29 g). ' ‘ a

14 NMR (CDClg){ 7.58 (1 H, m, Ar); 7.44 (2 H, m, Ar); 7.3 (3 H,
. m, Ar); 7.15 (3 H, m, Ar); 6.35 (1 H, d, J=10 Hz, Ar); 6.21
25 (1 H, s, Ar); 5.66 (1 H, s, CH2C1Ph); 5. 18 (1 H, m, NHBOC),
 4:59 (1 H, d, J = 13 Hz, CH,DMP); 4.45 (1 H, d, J=13 Hz, .
CHDMP); 4.28 (2 H, d, J = 5 Hz, NHCH»); 3.72 (3H, s, OMe);
3.58 (3H, s, OMe); 1.44 (9H, s, Boc). | |

"30 3- (Aminomethyl) benzoyl-D/L-2-chlorophenylglycine 4,5,6,7-
_ tetrahydrobenzothiazol-2~amide hydrochloride salt |

A solution of the above acid (250 mg, 0.44 mmol), 1-[3-
7(dimethylamino)propyl]—3—ethylcarbodiimide'hydroohloride {101
35 mg, 0.53 mmol) and l-hydroxy-7-azabenzotriazole (72 mg, 0.53




. OXi e wa

WD 02/ 47762 PCT/ G801/ 05526 -97 prot ect ed anmino acid N-t
‘butyl oxycarbonyl - I/ L- 2- et hyl t hi azol -4_ yl gl ycine (prepar etP §516888r | bed
bel ow) instead of the protected phenylgl ycine. 5

N--t- buWyj(nx«;ymr bonyl - D/ L- 2- et hyl t hi azol - 4-yl gl yci ne A scpl(mammgjzﬁet hy!

y-chl or o- a- oxi m-noacet oacetate (2.00 g, 10.3 rrrml) and t hi opr opi onam de.
(0.92g, 10.3 mml) in dry benzene (dg.m) was heated at ref fux. After 4
hours, the 10. reaction m xture was poured onto NaHCO3 (sat. ag., 50 nL).-

 The r%?nlﬁlt' Nt M XKy PBSrRXhi A8t fdovhth @hlylstacetedt @ 20600 nb), and

t he conbi ned extracts dried over MyS04 and -evapor at ed. under reduced :
Cpr essurt@mmraﬁwliﬁnrmt bgb-aphy-tetnghydrabergod Hetdia zplar-amémear f or ded

TPuT e CYNEn RN 40 & éérlﬁéﬁylﬁhé%é@bgfﬂ:%ﬁek%%ea&Qﬁﬁ? é%bacrUde

i n met hanol and formc aci g., .
) mm alfinwed xtar st imsoveoshédhtoe G@%mumtmldiﬂrn(aml@& glas 15 3

~ mmol 3 0] e T ti r
al | o%e war mrggéfr ofo%]a\cfégd ¥§%a§grg1 At hs'?ctlhrerre%srfg é J‘I)Pul)r%lLé "he
sol uti dmtmasart hertdx | {20 adL} basdf eehlyﬂ.oapldt@m t(BOSmII)d NeiidCed hyend :
- extract ed th acet 8 t.ract then . -
dried and evéapol?aépé/erd ¥a° g??’%rﬁaﬁfg %’ﬁ’yq&fﬁ ’4%31 %i%)ma\?éfﬁcl% Jest er
- (0.56_ @satz @aqumwol)0 mRb. Theeedibed (HG8OGY, eﬁh@lmé):a\h/asldyesobmed i-n :
tetrahydro P Triet ylam was dded
et ram oL o LSRR BeelOnh Trach STl dms gdded.
r oomot ermﬁfmquvameémghtatéﬁaﬂhxyuhexme leﬁdﬁtﬁ&!ﬁ fm&iteror(SZO m.) was
R A e BSRS e BS L AR (B % S e
N- t - butosl 1oxyicar l‘m:gnyj D/ L- 2- et hyl thi 6zol - 4-yl gl yci ne * ethyl ester (824 ny)

as a golden o0il. The oil was dissolved in nethanol (25 rrL) and sodi um
hydr oxi de (2 Maq , 5 m_) was

The oil (127 mg, 0. 18 mmol) was dlssolved in- dlchloromethane
15 and trlethy51lane (0 06 mlL) was added followed by

r_trlfluoroacetlc acid (5 mL) After one hour -the solvent was

-

removed in vacuo and the re51due purlfled on - an SCX ion-—

exchange column, eluting with 5° 2 N NH3/MeOH in _

"dichloromethne. The resultlng 0il. was treated with ethereal
20 HC and isolated as the HC1 salt.

Iy NMR (MeOH): 7.88 (2 H, m, Ar); 7.58 (1 H, @, J =9 Hz, Ar);

7.45 (2 H, m, Ar);.7.32 (3 H, m, Ar); 6.22 (1 H, s, NHCHAT);

4.1 (2 H, s, CH@H&);:Z.Gz (2 H, br S¢dtetrehydrobenzothiazole

C(?)Hg)- 2 52 (2 H, br s, tetrahyd;obenzothiazole C{d)Hz); 1.77
.25 (4 H, br s, tetrahydrobenzothiazole C(5)H; and C(6)H,).

Hplc (Ldna-2,3Gradient 1): rt = 3.95 minutes.
LC/MS (Luna 2, Gradient 4): rt = 2.22 minutes, 455 (MH)'.

'BO_Example 74 , ‘ ,
3~ (Amlnomethyl)benzoyl—D/L—2—ethylth;azol 4~ylglyclne 3- .
ethoxycarbonyl 4,5,6,7- tetrahydrobenzo[b]thlophene—z—amlde

trifluorocacetate salt

35 Prepareghin a similar manner to example 6 but using the



aQZ ‘ ‘resultlng mixture was extracted with ethyl acetate (2. x 50

-

added. After stirring at roon1tenperature for 2 hours t he .35 solutions was
concentrated, water (30 nL) was added, and the WO 02/47762:§§”B§5m§tion
extracted with ethyl acetate |ayer was then acidified to pH 4 with with

-ethyl agabai/gr62 x. 20 nL). conbined and evaporated The @8@/gdono3e agueous.
2N HC1, and extracted latter..extracts were. to afford

N-t - butyl oxycarbonyl -D/L-2 5 ethylthlazol 4-yl glycine (450 ng) as a mhlte

_ SO|Id IH NWR (CDC13): 10.1 (1 H br s, C2H, 7.20 (1 H s, .thiazole .

CH, 5. ol A no aci o a
3 05 ;é%?éé'kgd Emd) 2 2 & NEFhM¥§%§ %gefﬁéﬁyhia/ﬂﬂzibz?&f%ﬁ%ﬁ?@g frci? ;
Z

5 Ft Ylg}ﬁﬁiﬁ? GPQEPAﬁﬁdoﬂﬁtﬁyﬁymeﬁﬁdybempwlZl@ﬁﬁ?ﬁﬁhp &heq-y| gl yci ne. 3-

”,ethoxy 998 teé éhg §}§egha§éRrobenzo[b]thlophener2 am de

trlflu oace ate (d3" acetonitrile)': 8.05. (1H, é, A«),-?.Qo'r

.',"('lH d, J7- Hz, Ar), 7.60 (1H, d, J 7 Hz, Ar) 7.45 (iH,. m Ar),.7.35 (1H,

3le5 %zﬁ'ﬁ'ggtﬁ%g?@%agg Brafy o2 BR8], 2 50 (2n s,

‘”benzo[b]thlophenyl CH2), 1.80 (4H, s, benzo[b]thiophenyl, 2x CH2), 1.30
C(3H 15 (3H, t, :

CH3
A so utlon o ethyl y—chloro o ox1m1noacetoacetate {2.00 g,
10'3 mmol) and thloproplonamlde'(O 929, 10.3 mmol) in dry
: benzene (15 mL) was heated at reflux. After 4 hours, the

_ lofreactlon mixture was poured onto NaHC03 (sat. ag., 50 mL) The

mL), and the comblned extracts drled over MgS0Os and evaporated
' underlreduced,pressure. Flash chromatography.(Ethyl; -
'-.acetate-hexane 1:4) then afforded impure ethyl d—oximiho 247
15-ethylth1azole 4 — acetate (O 83g) The crude ox1me was then 7
. dlSSOlVEd in methanol {25 ml.) and formic acid (50 ag., 10 mL)
; was added. The mlxture was cooled to 0°C and zinc dust (1.00 g,
‘15. 3 mmol) was added portlonW1se over 30 mlnutes The reaction’
B mlxture-was allowed to_warm to room temperature, apd etirred N
*20-for'6'hoUrS"The solution was then filtered, basified to pH 9
© with solld NaHCOg, and extracted with ethyl acetate (3 x 80
-‘mLf. The comblned extracts were then drled .and - evaporated to
afford D/L -2~ ethylthlazol 4-ylglycine ethyl ester (0.56 g, 2.6
mmol). - N .
‘25 The'ester‘(560‘mg; 2.6 mmol) was dissolﬁed‘in tetrahydrofuran
' (50 mL),'Triethylamine (0.4 mL, 3.9 mmol) was added,-folloWed
by di—tfbutyl dicarbonate (0.57 g, 2.6-m@ol),.After stirring
at.room7temperature overnight the mixturelwas concentrated, .
_lwater (20 mL) was added and the solution extracted with ethyl
30 acetate (2 x 20 mL). The combined extracts were evaporated to
afford N-t —butyloxycarbonyl D/L -2~ ethylthlazol 4—ylglyc1ne
ethyl ester (824 mg) as a golden oil. The oil was dissolved in
'methanol (25 mL) and sodium hydroxide {2 M aqg., 5 mlL} was
: added After stirring at room temperature for 2 hours the

-35‘solut1Qa%was concentrated, water (30 mL) was added and thé




Hpl ¢ (Luna 2, Gadient.l)": rt 5 17 mnutes 25 LC/ M5 (Luna 2 G adi ent 4)

rt = 2.69 nminutes, 5.27 '(M)+ Exarrple 75 13 June 2005
3 (Am nonet hyl )benzoyl D/ L- 2- et hyl t hi azol - 4-yl gl yci ne 3-cyano 30 '

, 6, 7@ D2/41792r obenzo[ b] t hi ophene- 2-ani de trifl uor oacetratrecBEAKS26Pr epar ed
|n a similar manner.'to that described for Exanple 38 " but using the o
protected am no acid N-tbutyl oxycarbesyl -D/L-2 35 ethylthazol -4-yl gl yC| ne

- (described in exanple 74) instead of 15 13 June 2005 WD 02/47762

- PCT/ GBGH/10852% e;&:&*atdt%cpﬁnﬁitﬂ?t@tﬁujﬂﬁ%éﬂéﬂél m@e meH NMRh 6 CRG1 8% 58 30 (3H
'm Ar), 7.85 (1H,.s, Ar)..7.65 (1H d, . |

J 6 H 6.15 (1H  d, J 6 Hz,
NHCH) , 13Y8G (34§ theny Eied tzog%H(éHﬂﬁh 23142 ), 3nd3extAFEtER s,
benzo[ kit %Fthh?ﬂﬂace@ét@"z(? x ATl ALl THhE %t@@f‘@&@iéét@%@%' 2x a2),

~1.25 (3H, . t, CH3CH2) Hplc (Luna 2, Gradient 1): m nut es 10 L/ VB
(Luna ?0@%%rﬁﬂd4)eva|ﬁ0rﬁtzectat% FEfesd ¥8b- fewloatgm;benysmm 2-

13- (A5l eerRURH)PRNZAY] ?#Yo‘%ﬂ@t Mf}é tym%)zoés 45 vl @l ¥E1 08 s genzt hi azol - 2- ami de

15 Preparéd as descri be exanpl e but using the profected amno acid
N-t but yl oxycar bonyl - D/L 2 et hyth| azol 4-yl gl ycine- (which was prepar ed in

. the sa e
but yl ogcgﬁ%og;&/f}w - y:Pt hi ézoF ﬁ FOF%‘EI ne 12 xanbl 7‘z'1h§628u? usi ng

t hi oacétani de 815ns(t1eé1d @fr tChl @r@WoﬁafnmﬂeEochstEaﬁlZ 01 Hhebpraj ect edé6

Phenyi ghYCll®r), 3.05 (2 H, q, J = 5 Hz, CH,CHj), 1.49 (9 H, s,

10 C(CHs3)3), 1.42 (3 H, t, J=5 Hz , CHCHs).
, | - o
3- (Am:momethyl)benzoﬂ—n/z.-'- 2-ethylthiazol~4-ylglycine 3-
ethoxycarbonyl- 4 5,6, 7 tetrahydrobenzo[b]thlophenev2~am1de
trlfluoroacetate salt ' '
15
' NMR (d; acetonitrile): '8.05 (1H, s, Ar), 7.90 (1, d&; T 7
| Hz, Ar), 7.60 (1H, d, J 7 Hz, Ar), 7.45 (1H,.m, Ar), 7.35 (1,
s, Ar), 6.00 (iH, m, cHﬁﬁ)‘- 4.20 (2H, q, CH,CHs ), 4.10 (28, s,
_ CHﬁMh), 2.95 (2H dy,. CHﬁ}h), 2.70 (2H, s, benzo[b]thlophenyl
QQ‘CHZ), 2.50 {(2H, s, benzo[b]thlophenyl CHZ), 1.80 (4H, s,_
| 'benzo[b]thlophenyl 2% CHp), 1.30 (3H, t, CHs), 1.15 (3H, t,
CHa) | |

| Hplc (Luna 2, Gradient.l)ﬁrrt 5.17 minutes
25 ' o |

LC/MS (Luﬁa 2 Gradient 4): rt =‘2.69 minutes,'527 (MH) Y

' Example 75
- 3—(Aminbﬁethyi)benZoYl-D/L~ —ethylthiazol 4-ylglycihe 3—dyand—'
‘30'4 5,6,7- tetrahydrobenzo[b]thlophene-z amide trlfluoroacetate
salt '
Prepared in a similar mariner to that described for Example 38
. -but using the protected amino acid AFﬁbutyloxycarbonyl~D/L—2~
357ethylthiﬁtbl%4rylglycine (described in example.74lvin5tead of -




1H. NMR (d4 MeOH): 784(2HmAr) 77(1HdJ—9Hz %}
"H d, J =9 H, A).: 7.52 -. 7.38 (2 H m Ar) 7.35 (1 25U 20&?) 7.26
(1 H t, J=26 Hz, Ar_) D 7.14 (1 H t,. J =6. Hz, Ar); 595 (1 H, s,
CHt hi aZwbaim—m;gOB (2 H S CH2NH2); 2.57 (3 H, s, CH3) pdalcudilessrs 2,
Gadient 1): rt 3.56 mnutes. 30 LG MS (Luna 2, Gadient 4): rt = 1.68
m nut es, 438 (I\/Hr) Exanpl es 77-79 Vel _synt hesi sed according to the nethod
~of . Exanpl e 38 using the i ndi cated am ne.. 35 Exanpl e-7 WO 02/ 47762 - 100=

- .3- (Ami n gﬂ)):g?l%gythﬁg%gg_?gyf(nhgeyc| ne 3 pyrid-4-yl- |

, _'tetrahy robenzo. (b) t hfog Prepared from .
‘2-am no- 3-pyrid-4-yl -tetrahydrobenzo(b)thi ophene 5 (synthesised using

3% te, R S Mol Aol 108 e T BN oS é@' (B
36 Lo, TabCHE, Ari9- 6.08 (L, dm INCCHRM-BRCIZ, 75- 206424305, ZMQCEZ)ZB .
132 2058 Jl i o8eldtfs 41 o9 @hiiree i e BB  f d *Go7™

.— (|\/H+) @8> Bxanples . 78115~ (bamanoneinvd Diettzioydhddl it piienydiyl yei be2s (3H,

" 3-tert- ]ti:)ut &l &Eﬁnyl t etr ahydr obenzo(b) t hi ophen-2-ani de 20 Prepared from
2- ami no- 3-tef utyl sul fonyl - tetrahydrobenzo(b)thi ophene (synthesised

usi ng general procedure A). 1H NWR (CD3CN): (peaks. broadened by rotomars)l

10.75 (1. H_s. H ed NH),, 8.25-7.24 (11 H Ar & 2 x N
5. 74- 5(é%|i|(317?'=|una éﬁgle& Héh 6k (2 4H46(nf“1RPEﬁ§NH2) 2. 56- 2. :t,% (4H m

' mzwa:emz) (Lﬂ1n812(9GHad§en€( @yi3) %)c —128Q’alm@ﬁuﬁ:és|‘| 480, (MH) ‘

{t. Example 76" o S | S . 7-_. -
3- (Amlnomethyl)benzoyl-D/L 2—methylthlazol—4—ylg1yC1ne
-benzthlazol—2—am1de

15 A 7 ,

.tPrepared as describéd for éxaﬁple'lﬁ but using the protectéd

amlno acid AFibutyloxycarbOnyl D/L 2-methythiazol- 4- ylgly01ne

_(whlch was prepared 1n the same way as. that described for N~

,tbutyloxycarbonyl D/L 2- ethylthlazol 4 ylg1y01ne 1n example 74

—7207but u51ng thloacetamlde lnstead of thloproplonamlde) 1nstead

of the protected phenylgly01ne

o,

1H.NM'R (d* MeOH): 7.84 (_2H,"m, Ar); 7.7 (1 H, d, J =9 Hz, Ar);
7.58 (1B, d, J =9 Hz, Ar); 7.52 - 7.38 (2 H, m, Ar); 7.35 (1
25 H, s, Ar); 7.26 (1 H, t, J= 6 Hz, Ar); 7.14 (1 H, t, J= 6.
Hz, Ar); 5.95 (1 H, s, CH-thiazole); 4.03 (2 H, s, CHNH;);
2.57 {3 H, s, CHa). ' |

Hplc (Luna 2, Gradient 1): rt = 3.56 minﬁtes. _
30 LC/MS (Luna 2, Gradient 4): rt = 1.68 minutes, 438 (M").

' Examples 17~ 79 were synthe31sed accordlng to the method of

Example 38 using ‘the indicated amine.

35 Example.?7

58 (1




CI-lZCI—lZCI—lZCI—lZ) . 30 Hplc (Luna 2 Gradient 1): rt = 4.63 ninutes. LC/ M
(Luna 2, Gradient 4): rt = 2.98 minutes, 540 (M—|+). Exarrp?%J”f@z_L@sJune

2005 WO 02/ 47762 PCT/ GBOL/ 05526 -101

3- (Am nwerkRytebenzoyl - DV L- phenyl gl yci ne 3 phenyl sul f onypcrigBoi/ss2e
t et rahydr obenzo(b)t hi ophen-2-am de Prepared from 2-am no- 3- phenyl sul fonyl 5

t et rahydr obenzo(b)t hi ophene (synt hﬁébéed usi ng general procedure A). 1H
NVR (D6 DVMBO) : 9.49 (1 H d, J 8 8.18 (3 H, br s, NH34),

$10 D it b ol

mzmz&re&ayafabanabsbmmdo@meam@anﬂaé around 2..5 ppm Hp|£: (Luna 2,
Gradient 1): 4,80 mnutes. 15 LC M5 (Luna 2, G adient 4): 3. 06

m nutes, 560( I\/H+) Exanpl e 80. 3- (Am nonet hyl )benzoyl D/ L- phenyl egC| ne 20
tetrahyge Q@@aok%ﬁhgoaﬁ%&% d4 U RACHT A L1580 So 15 PR

2-am no-4 ﬁ5 6, 7-t et rahydr ot hi anz%%ﬁu henéJ synt hesﬁed as %Q‘écrl b‘g[gh%eﬁgow and
t he 5ret(ﬁlﬁﬂtbﬁsEﬁﬁﬁppéllﬂwgezlemmln@I@@d@rﬁ tPet-r ahydr ot hi anapht hene A

~sol-ution of 4-keto-4,5,6,7-tetrahydrothi anapht hene (910 ng,  5.98 m‘rDI_I),
" hydrazj ne hydrate (619 mg, 12.4.mol) and KOH (730 ng, 13.0 mmol ) in
et hyl etie MR/ cOTDL{CH )L )8 Wik hba{.ecbtos,lm 3. 25t ¢2 B, hds, Thé Hal,ution was

eon, S PRiaF, Qo (40T, Yo pdteto e TR B e R B0 o 10

d, J 6 Hz, 0-CH), 4.19-4.09 (2 B, m, BrCHNH,), 2.75-2.65,
.10 2.40-2.28, 1.84-1.73 & 1.72-1.59 (4 x 2 H, 4 x m, CHCH,CH,CHy).

Hplc (Luna12, Gradient 1): rt 3.42 minutes.

" _ LC/ﬁS (Luna 2, Gradient 4): rt ='1.93 minutes, 497 (MH*Y .

15 | | | |
Example 78
3- (Amlnomethyl)benzoyl-D/L—phenylglyclne 3- tert—butylsulfonyl—
tetrahydrobenzo(b)thlophen—Z amide '

20 Preéared from 2-amino-3- tert- butylsulfonyl—
tetrahydrobenzo(b)thlophene (synthesised using general

'procedure ).

‘1H NMR (CDjCN):'(peaks,brbadéned by rotomers) 10‘75 (1 H, s, H-_

25 bonded NH), 8:25-7.24 (11 H, m, Ar & 2 x NH), 5.74-5.66 (1 H,
m, o—CH), 4.16-4.04 (2 H, m, AQ:C_H_QNHZ), 2.56-2.38 (4H, m,
CHoCH;CH,CHz) , 1.91 (9 H, s, C(CHs)3), 1.80-1.66 (4 H, m,
CH,CH,CH2CHa) - | '

30 Hplc (Luna 2, Gradient 1): rt = 4.63 minutes.

LC/MS (Luna 2, Gradient 4): rf = 2.98 minutes} 540 (MH*);

!

o

7Example 79




- tetrl ahydrot hi anapht hene as a brown oil (670 ng). A porti of. 8 édﬁ% oi
(423 ng) was dissolved in acetic anhydride (1 nL), 13 June

02/ 47762 PCT/ @01/05526 -102 cooled to OC and fuming nitric acid (250 ng,
3. 75 mowo sas7ezadded. dropwi se as- a-solution in acetic age/CBomdssze The
reaction mxture was allowed to warmto roomtenperature, stirred for 2
hrs, and then poured onto ice (50 g);5{ter 5 allowing the ice to nelt;

Et OAc (50 .nl) was added, and the solution extracted with NaHCO3 (sat.

- aq., 50 = ed in vacuo
o0 SOShaAnE A Ve By 5P ILhon IBIY L 8 MRS GAAD: ke

- col | ect tagrthgdspbenat (B) 8Biocphenf-Rentideni tro-4,5,6,7 10 _

"~ tetrahydrot hi anapht hene as a yellow oil (48 ng) The oil was then"dissolved

in MeOH (2 nm), 10% Pd/C (10 ng) added, and the reaction m xture was

stlrredp&@ﬁaigdhEgomngeém@ﬂoagn@gghg&gugEo drogen. The nixture was then
~filtered through celite to  afford Ami no 5,6,7- tetrahydrothlanapthene

- (31 ng) tesrabygrpbeps® () EhiPRaNGad syeddasi sack uainde ggdRradynt hesi s

Wit hout p-buebhee Ryrification. 3- ( Ami nonet hyl . ) benzoyl - D/ L- phenyl gl yci ne-

, tetrahydrobenzo(b)tha ophen 2- anlde trifluoroacetate salt 20 1H NWR (d3

. acetonitrile): 9.58 (1 H, s,. 7.92-7.26 (10 H Ar CHs & NH), .7.12 (3

S ob SNED pEgigR B3, <§;“'H°p%§” Gy O B e U g e

CH2CH2OHRENR) 8 - 1O7A- _13256(1(64HI-| m, 2B1m& 9420421@42@298 (Hilc dLuhal 28z,

o kG h hedr e g ke e BRI BB AR b Yo ng To e

HEthOd QﬁﬂﬂhCHﬂﬁh) CHﬁﬂbCHﬂﬂh peaks obscured by DMSO peak around
2 5 ppm. B

1

:lee {Luna 2, Gradientjl)f rt = 4.80 minutes.

I

LC/MSV(Luha'2, Gradient 4): rt 3.06 minutes, 560.(MH+);
Example 80 _ ,
‘3 (Amznomethyl)benzoyl-D/L—phenylglyczne—

20 tetrahydrobenzo(b}thlophen—,uamlde trlfluoroacetate salt

f“' - Prepared from Z—emine~4,5,6,7—tetrahydrothianaphthene_

Synthesised as desciibed-below and the method of Example 1
25 QeAming-4,5,6;7~tetrahydrq£hianaphthene

2 solution ef'4-keto—4,5;6,7—tetrahydrotﬁianaﬁhthene‘(910 ng;
5.98 mmol), hydrazine hydrate (619 mg,' 12.4 mmol) and KOH (730
mg, 13.0 mmol) in ethylene glycol {4 mL)} was heated to 170°C.
30 After 6 hrs, .the solutlon.was cooled and EtOAc (100 mL) was
added. The mixture was extracted with HCl (1IN, aq. , 2 % 50 mL)
~and concentrated in vacuo to afford crude 4 5,6, 7*
_tetrahydrothlanaphthene as a brown oil (670 mg) . A portion of
'.the 01{mi423 mg) was dissolved in acetlc anhydrlde.(l mu) ,




Exanpl e 1 using the indicated am ne and the protected am ﬁ]

aci di N-t-butyl oxycarbonyl -2-trifluoromethyl - L-phenyl gl yc 4?"9299@ am no
.acid was prepared as described i'n Exanple 71 using 35

2-trifrev@bnylpenzal dehyde, i nstead of 2-chl orobenzal dehqu;T,éﬁogdggﬁ 2005 V\D
02/ 47762 -103 Exanpl e 81 PCT/ GBOL/ 05526

3- (Am nonet hyl ) benzoyl - D/ L--( 2- trlluqhagethyl) phenyl gl yci ne

benzot hi azol - 2 an1de trifluoroacetate salt 5 Prepared usi ng

‘(23am nolrooerh_z aéﬁl%( d3 ac&jg &e %?A; rgg 325 | a%lg 5210

Abq, J Eﬁ:ld'&d ﬁﬁ?;bi)lse%Ca(bumataonemdla@&ttlt) acid :(24nﬂza mimﬁ es. LOM

(Luna 2, C}adlent % 0 mnutes, 485 (MH) 15 Exanple 82
3- (Am ri%‘?rf?ect' (S ivav)ane DV“ES(Q {LIDP"1“3‘Iduc‘inooF‘?‘é‘t‘fF’i'y|t§7 59@@@% ure, o
tet rahyﬁmﬁé\i%@razoﬂxrg aghdetheinf HeRireac ehtbe igal t(520 gciregefwr usi ng T

2- an1notetrahydrobenzothlazole 1H-NMR ('d3 acetonltrll : 8.00-7.28 (12 H,
Ar), 56.38lqwing %?eslcw%q)meétufﬂ@@ﬂﬂ @0 1ig Hzps addgd. And- ti“bo (2 H

m C}Qgglu@i@Q @x@@a&ﬂe&iwﬂthCH%QU%@Hegh@); &q80 §06ﬁL64aHd 21081 (3&
- CH2CH2CH2CH2) . Hplc (Luna 2, Gadient 1): . m nutes. LC/'MS (Luna_

2, Gadi®nt 29 :mb}. —T@e 581ﬁtﬁ@@eyas4@@n@ﬂq¢)ratesio l&ﬁﬁﬂl& 3185 were
synt he;&@ﬂﬂfh;g& 'Pﬂaéﬂ &ﬂfoﬁgmgfiaghy Bsap! ead8tuaknBeBgel fidll@qt ed

am ne ected am no

N-t- butmbl;@@allb@nwezsp@tfa‘goﬂeﬁﬁetmﬂ afiorgh @nmyligingcided, 6, 7- _
' 10Vtetrahydrothlanaphthene as a yellow oil (48 mg}. The 0il was

‘then dissolved in MeOH (2 mﬁ), 10% Pd/C (10 mg) added, and the ~
: reactlon mixture was Stlrred for 18 hrs under an atmosphere of '
' hydrogen. The mlxture was then filtered through cellte to -
“' afford 2—-Amino- 4,5,5,7_tetrahydrothlanapthene (31 mg} as a
15 yellow dil whichiwas used inlthe subsequent synthesis without

- further purification.:

‘ '-3 (Am;nomethyl)benzoyl~D/L—phenylglycxne-.
'tetrahydrobenzo(h)thlophen—2 amlde trlfluoroacetate salt
20 _‘ o o
14 NMR (ds acetonitrile): 9.58 (1 H, s, NH), 7.92-7.26 (10 H,
Ar CH's &_Ng), 7.12 (3 H, br s, NH;), 6.24 (1 H, s', thiophene
CH), 5.62 (1 H, d, J 7 Hz, o-CH), 4.09 (2 H, br s, 'c'gzm.,_ 2.52 &
- 2.39 (2 x 2H, 2 xt, 2 xJ 6 Hz, CﬂzC‘le.CHz_Cﬁg), 1,.74}1.56 '(4-H,
25 m, CHoCH,CHCHp) . | - o

 Hplc (Luna 2, Gradient 1): rt — 4.29 minutes.

| LG/MS (Luna 2, Gradient 4): rt = 3.31 minutes, 420 (MH').

30 -

o Examples 81 -82 Wére-synthesiséd according to the method of .
Example 1 using the indicated amihe and the protected amino
acidzN*t¥butylo$YCanonylwthrifluoromethyl—D/L—phenylglyciﬁe.

:The amino acid was prepared_as described in Exampie 71 using

]35 24trifkﬁﬁromethylbenzaldehyde\inStéad of 2<chlorqbenzaldehyde.




E

7 4.20- 4.

- tetra
- procedureepprBpl usﬁ_bgnai-%mlﬁoaﬁelrﬂrdtm.)azo]ret = 5.03 mnutes. LC/MS (Luna 2,

CH2CH2 O Gy >prﬁ clo( Lh%aﬁe dr o ol Bt AyCHb ¢

‘The am no acid was prepared as described in Exanple 71 usi é) ;d.rlf
o-r of net hyl benzal dehyde. i nst ead of 2- chlorobenzaldehyde P 5526 -
-104 Exanpl e 83
3- (Ani nowetaMaTI@enzoyl - O/ L- (2-tri f | uor orret hyl ) phenyl - gl yer%GBﬂllﬂaSZG ‘
3- et hoxycar bonyl -t et rahydr obenzo(b) t hi ophen-2-am de 5 trifluoroacetate:
‘salt WD .02/ 47762 Prepared using 2-animo- 3- net hoxycar bonyl - ‘ _
t et rahydr obenzo(b)thi ophen-2-ani de (prepared according to general procedure
‘A) 1H NWR (d3 acetonitrile): 9.70 (1 H d, J 8 Hz, NH), 8.22 (3 H . br s,
"NH3+) , %09 1 5% (9 H A CHs &NH), 6.22 (1 H d, J 7 Hz, a-CH),

CH2N), 3.74 (3 H S, CXRCH3), 2.80-2.59 (4 H m
%CHZCHZCQZQH&hnoﬁe%ﬂyi)@%n&% —UﬁL—(EitrﬂﬁiﬂaﬁBaéﬂﬂim)~phenylglyc1ne

| . 3- (Am nonet hyl ) benzoyl - DY L- (2-tri fl uoromet hyl ) phenyl - gl'yci ne

3- met habengphirzpdrPampddeh dmidiyonsassitate2 saditde  trifl uoroacet ate sal t
25 Prﬁpared usi ng 2- am no- 3- net hanesul f onyl - : . :
ydr obenzo(b) t hi ophen- 2-am de (prepar ed accordl ng to general

Gradient 4): rt 3.15 mnutes, 546 (MH). 20 Exanple 84 'H NWR (d3

~acetonitrile): 8. 09 7.67 (10 H;, Ar CH s &2 X NH, 306.99 (3 Hbr s,

NH3+) , 6H2ﬁm(<1(dﬂ; atetbrYJ_iHZJ,lca}Cl-D 9@-Br30. P2 KR :@:t)me'cmNm H3.Bb (3 H,

S, SQ2CH3) m CH2CH2CH2CH2) in '
L. i4 588 2 R By 47762
PCT/ 555%055366 Hz, CHgN)

o | o o o -
Hplc (Luna 2, Gradient 1): rt = 4.19 minutes.
LC/MS (Luna 2, Gradient 4): rt = 2.60 minutes, 485 (MH").
15 | - _ :
. Example 82
3- (Amlnomethyl)benzoyl—D/L—(2 trlfluoromethyl)-phenylglycxne -
.tetrahydrobenzothlazol 2-amide trlfluoroacetate salt ' '
QO'P;eparéd using 2—aminotetrahYdrobehzofhiazole~
g_ 1 NMR (d; acetonitrile): 8.00-7.28 (12 H Ar), 6.78 (3 H, br

S;,V'NHAB‘%): 6.12 (1 H, d, J 6 Hz, a-CH), 4 11-4.00 (2 H, 0,
1.-Cgﬁﬂ, 2.63-2.50 (4 H, m, CHCH,CH>CHp), 1.80-1.69 (4 H, m,
25 CH,CHoCH,CH,) . - | N

1l

"lec'(Luna 2, Gradient 1):-. rt 4.16 minutes.

_IC/MS (Luna 2, Gradient 4): rt = 2.58 minutes, 489 (MH'). -
30 | . | ‘ |
Examples 83-85 were synthesised according to the method of
Examplé 38 using the indicated amine and the protected amino
acid'N—t~butyloxycarbonYl—2~trifluordmethyl~D/L—phenylglyéine;
" The amino acid was prepared as described in Example 71 using

35 2-triflGoromethylbenzaldebyde.instead of 2-chlorobenzaldehyde. |




-105 LC M5 (Luna 2, Gradient 4):. rt = 3.09 mnutes, 566 (mj’} 2%)((}%rrple 85

3- (Am no=et hyl ) benzoyl - D/ L- (2-tri f | uor onet hyl ) phenyl - gl yci
3- cyanot et rahydr obenzo(b) t hi ophen-2-am de trifluoroacetate salt Prepared

usi ng 2waraMysér cyano tetrahydrobenzo(b)-thi ophen-2-. amicdeskmreensr ed

accarding to general procedure A) 10 "H NWR (d3.acetonitrile): 9.61 (1 H,
s, NH), 7.91-7.24 (10 H, Ar CHs '_18sNH), 6.80 (3 H, br s, NH3-), 6.04 (1
H' dJr 7 Hz, (x- CH), 4.05-3.94 (2 H m CH2N), 2.45-2.24 (4 H M

CH2CH2CH2CHR) ,  1.66-1.53 (4 H m CHZCH2CH2GH2) . 15 Hplc (Luna 2,

G adi ent 1) = 4.64 minutes. LCMS (Luna 2, Gadient 4).: it = 3.32
m nut e&xagpd e(I\ﬂ-'fﬁk) 2.0 Exanpl e 86 '

3-(Am W@mﬂcﬁ@@ $o1 h& Yol ¥t pheny1-g1 -
met hanesul fonyl -t et aih % enzo(fgyk%l ophen- P améde&P?gpgflgd 85?'5’5“{%6
-~ met hod %Mcmﬁﬂomlﬂgpﬂezmydmeﬂenié (b) thiophen—-2-amide. -

_ net hanesul on | -tetrah enzo(b)thl ophene (prepared accordl ng to general

pr oceddre-tA) Sz %ed am no acid |

- N-t-butyl oxycarbonyl - 2 rret hyl -t hiazol - 4-yl gl yci ne. The am no aci d was
‘prepared using the procedure, described in Exanple 76. 30 'H NWVR ( CD3CN):
8. 23- 7 Pagnegad uﬁlrmxzﬁmlw3m@§h@xmamowl d, J 6 Hz, (x CH), 4.16 (2

1 o B i s S el Py o 90

| _Gradl emen@ralrtpr@:@@mrMes 13 June 2005 WD 02/ 47762 -106

10 ) . .
©H ONMR (ds acetonitrile): 9.70 (1 H, d, J 8 Hz, NH), 8.22 (3 H, ~
 br's, NH3Y), 8.69—7L—5_,4_ {9 H, Ar CH's & NH), 6.22 (1 'H,-;d, T 7 '
Hz, a-CH), 4.20-4.09 (2 H, m, CHN), 3.74 (3 H, s, CO,CHi),

-2 80-2.59 (4 H, m,-cgchch'zcgz), '1.82-1.69 (4 H, m,
15 CHZCH2CH2CH2) | |

- Hplc (Luﬁa-Z, Gradiént'l):. rt 5.03 minutes.

it

LC/MS (Luna 2; Grédient 4): rt 3.15'minutes; 546 (MH?}{'
Example 84 .
3- (Amlnomethyl)benzoyl—D/L—(2 trlfluoromethyl)phenyl—glyc1ne
3-methanesulfonyl tetrahydrobenzo(b)th10phen—2 —amide
-_ trifluorocacetate saltr ‘
. 25" Prepared using.2—amino~3—methanesulfonyi—
"‘tétrahydrobenZO(b)thiophen—2—amide (prepared accbrding to

general procedure A)

1§ NMR (da acetonitrile): 8.09-7.67 (10 H, Ar CH's & 2 x NH), |
30 6.99 (3 H, br s, NH'), 6.27 (1 H, d, J 7 Hz, a-CH), 4.37-4.24
' (2 H, m, cggN'), 3.15 (3 H, s, so_zcg_:.,), 2.86-2.64 (4 H, m,

CHzCH,CHzCHz), 1.97-1.84 (4 H, m, CH,CHyCH,CHa). |

I .
*-Hpic-(Luﬁa 2; Gradient 1): «rt = 4.51 minutes.

ALy

35




PCT/ GB01/ 05526 LC/MS (Luna 2, Gradient 4): rt = 2.71 nlnutf 519 gN+H)
Exanple 87 5 3- (Anlnonethyl)benzoyl D/ L-2-et hyl t hi azol %f
met hanesul fonyl -t et r ahydr obenzo(b) .t hi ophen-2-ami de Prepared using the
nmet hod &fo &gl e 38 using 2- am no- 3- PCT/GB01/05526 -
nethanesulfonyl-tetrahydrobenzo(b)th|ophene (prepared 10 .according to - |
general procedure A) and the protecfggd-am no acid ’
N-t - but yl oxycar bonyl - 2- et hyl -t hi azol -4-yl gl ycine. The am no acid was

pr epar g Alf Kﬁ@utn@ezprmeqndagwuhﬁd: 9 e, Se6 NUR'GCDSON) - 8. 45
(lH br'’s, {2-7.795 54 (2 15 H&3 H 2 x m

CH s) 66. 18- 6 11 (1’ H m a-CH, 4.28-4.19 (2 H m ArCH2NH2) 3.15 (2 H
q, g?%}[? %H 2 (3 H s, S2MWe), 2.78-2.66 (4H m CH2CH2CH2CH2) ,
1.90-1 & in, CH2CH2CH2CH2) 1.40 :(3 H, t, J 7 Hz, CH2GH3) 2.0 lec
(Luna & GQMﬂﬁdmatH@l)hénzay&éBVBH(nﬂﬁriflﬂﬁﬂﬂhiﬂhytaﬁheﬁikﬁhkynlné rt =
2. 86 nlnutes 533 N+H) le 88 25.
L 5. (AR TR S50 I hen Rtiylsy i fmoroacetate
4,5,6," 4egrahydrobenzo(b)th|a20| 2-am de trifluoroacetate Prepared
'accordlng to the procedure. described for Exanple 73, substituting
2-chl oroni coti nal dehyde for 2-chl orobenzal dehyde. 30 1H NVR (d6 DVSO) 12. 30

Gy e e, it by e e N en e B9 (il opften I & 200
7 52 (Jamcnb, (pleidzedAddgo ey (H gehe kB hrodedre 7A}38 (1H, d, J=8.5Hz,

'35 ArH).,, 7:32 (1H, in, PyH), 5.92.(1H d, J=7Hz, a-H), 3.92 (2H, 13 June
éooéo\/\o 02/ 47762 PCT/ GBO1/ 05526 -107 m ArCH2NH3), 2.55 (1H, m Ar CH2CH2) ,

46 (2H, nRR Mgﬁ&ﬁdnleriﬁeilkb g1 AL CHRCHR) NENg 1.592-G4Bl4 iap B, X 3
ArGreag). CH'S & NH), 6.80 (3 H, br s, NH;*), 6.04 (1 H, d; J 7 Hz, o-
CH), 4.05-3.94 (2 H, m, CHpN), 2.45-2.24 (4 H, m, CHCH;CH,CHp),
1.66-1.53 (4 H, m, CH,CH,CH,CH;). ' S
i5 | . N
, lec:(Luné'Z,-Gfadieﬁt 1) xt

[l

4.64 minutes.

o

1C/MS (Luna 2, Gradient 4): rt = 3.32 minutes, 513 (MH').

20 Example 86 .
3—(Aminomethyl)benzoyl—D/L%Z—méthylthiazolf4—ylg1YCine 3-
methanesulfonyl-tetrahydrobenzo (b) thicphen-2-amide -

Prépared ﬁsing the method of Example 38 uSing 2-amino- 34

25 methanesulfonyl tetrahydrobenzo(b)thlophene (prepared
according to general" procedure A) and the protected amino ac1d
N—t—butyloxydarbonyl~2—methyl—thiazol—4vyiglyc;ne. The amino

acid was prepared using the proéedure‘described in Example 76.

30 'H NMR (cb3cN): 8.23-7.30 (9 H, m, 5 % Ar, NH, NH:"), 6.00 (1 H, _
d, J 6 Hz, a-CH), 4.16 (2 H, br s, ArCHNHp), 3.02 (3-H, s,
SOzCHs), 2.70-2.57 (7H, m, th1azolyl CHs. & CHZCH?_CHZCHQ), 1.85-
1.74' (4 H, m, CHyCH,CH,CH,).

At e

35 Hplc (Luna 2, Gradient 1): rt = 3.89 minutes.




HPLC (perforned on a Shi madzu LCLQAD gradrent system Lun%E‘? ekgbéng mnth
20% B to 100% B over 16 minutes): rt 5.30 mnutes.

Gradient 4): rt= 1.98 mnutes, 456/457 (N+H) 10 Exanple 89

- 3-(Am nMPH‘&"W%enzoyl (D/L)- 2-chl or o-3- pyridyl gl yci ne PCT/GB01/05526
‘cyano-4,5,6, 7-tetrahydrobenzo(b)thi ophen-2-anmde trifluoroacetate 15 :
Prepared according to the procedure-described for Exanple 73, substituting
- 2- chloronlcotlnaldehyde for 2-chlorobenzal dehyde and u5|ng

- 2-am nho-3-cyano-4.,5,6, 7- tetrahydrobenzo(b)throphene prepared as

descri 3 ene procedure A) i.n place '
2- an1ngE§/%E6$ng$ ghygFégeﬁQ BY thitdz a1 & 7éomiﬂu ﬁﬁr(éﬁ%d%&i)lz 22(1H, .
CONH-t hi ophene), 9.36 (1H, d, . J=7Hz;  ArCONH), 8.45 (1H, dd, J=5 & 2Hz,
~ PyH), 8.16 (3H, br s, NH3+), 8.01 (1H, s, ArH), 7.95 (1H, d J =8Hz, ArH) .
:77 68 7. %@ﬂmyéﬂ " ArH):, 7.56 (1H d, J=7.5Hz, ArH), 7.53-7.46 (1H m 25

2y i b 8 e 77

in, 2 nmemﬁxaéka;fohﬁlexepeahpuneﬁeamoahshmﬁagnEnezyemaqyeunent syst em

Luna' 2, 30 eluting with 2098 to 100% B over 16 mnutes): rt = 6.44
rnlnutes LC/ MB. (Luna 2, Gradient 4): rt = 2.26 mnutes, 480/482 (NrH 35

- Exanpl epr8pArdd JuDRg20RAS m@@hga/6%7@%a%§E%G@@1h%§§%62=H%3no 3=
- 3--(Ami nonet hyl ) benzoyl - (D/ L) - 2- chl or 0-3- pyri dyl gl yci'ne 3-
.ethoxyc@?BBﬁpﬁsulﬁoey# Ferrahyarebeﬁ%@[bﬂﬁﬁe@pﬁ@ﬁﬂz(amamereqrfruoroacetate

) Pﬁﬁpaéééo§6§ﬂ§dt8ggéﬂeEQQ procedure . QQS%Tdb%ﬂef%&o@@@Hadaéﬁino acid
‘ N-t~— butyloxycarbonyl -2~ ethyl ~thiazol-4- ylglyc1ne The  amino

ac1d was. prepared u31ng the procedure described in Example 74

" H NMR (CDsCN): 8.45 (1 H, br s, NH), 8.12-7.95 & 7.70-7.54 (2
15 H & 3 H, 2 xm, Ar CH'sS); 6.18-6.11 (1L H, m, a-CH), 4.28-4.19
(2 H, m, Arcgﬁuh),,3;15~(2-ﬂ,-q, cgﬁuh);-3!10'(3‘H;'s,,502Me),
©.2.78-2.66 (4H, m, CH,CH,CH,CHp), 1.90-1.79 (4 H, m, CH;CHxCH,CH,)
1.40 (3 H, t, J 7 Hz, CH)CHs). - ’

i

_726,lec (Luna 2, Gradient 1): rt: = 4.24 minutes.

_LC/MS'(Luna 2, Gradient 4): rt

2.86 minures,-533 (MH*) -

‘_Example 88
',:725“3 (Amlnomethyl)benzoyl (D/L)—2—chloro—3~pyr1dylglyc1ne
4,5, 6 7= tetrahydrobenzo(b)thlazol 2—am1de trlfluoroacetate

'ft‘Prepared according to the procedure. described for-Example 73,
‘ substituting 24chloronicotiﬁaldehYde'for 2¥ehlorobeAZaldehyde.
- 30 . o 7 . _
 lH NMR (dg DMSO) 12.30 (1H, s; CONH- thlaz), 9,15 (1H, d, J=THz,
ArCONH), 8.25 (1H, dd, J=5 & 2Hz, PyH), 8.00 (3H, br.s, NH3"),
7.94' (18, s, ArH), 7.78 (1H, d, J=7Hz, ArH), 7.52 (1#, d,
. J=8Hz, ArH), 7.46 (1H, d, J=8Hz, ArH), 7.38 (1H, d, J=8.5Hz,
35 ArH), 7732 (1§, m, PyH), 5.92 (iH, d, J=THz, a-H); 3.92 (2H,




- substituting 2 chl or oni cot.i naI dehyde for 2- chl or obenzal deh 2%8 usi ng
ethyl 2-amno-4,5,6,7- tetrahydrobenzo(b)thl ophene- 3- car bo‘é&fﬁ’& ﬁrepar ed
as described in Exanple 38 (general. procedure A) in place of

2- am nowl fPr¢r 10 tetrahydrobenzo(b)thiazole. 'H NVR (g@oriddethsstd. 63
"(1H,. s, CONH-thiophene), 9.63'(1H, d, J=8Hz, ArCONH), 8.42 (1H, dd, J=5 &

2Hz, PyH) 8.13 (3H, br.s, NH3+), 7188-(1H, s, ArH), 7.89 (1H, dd, J=2&7Hz,
_ ArH) 7.64 15 (1H, d, J 8FE ArH), 7.56 (1H, d, J=8Hz, ArH), 7.53-7.44

(1H, i, PdH,NE8:20 21665 CﬂlHJ—ﬁHzArGHiﬂ)Hz)‘l J234(@H{21q, rﬂrmﬁ}HiEaCHzC@CI-IZCI-B)

4Ar %%%Hlﬁ (21? (ﬁgiﬁ?%céa%cﬁﬁ?(}ls’%g‘?ﬁg %29@ B )2Han11n1 16 (3H,

t, J=7. SFE CDZCHZCHS) 20 HPLC (perforned on a Shlnadzu LCl OAD gr adi ent

syst L ti th 209% 0 16 8. 16
i TR RS T @ ittt Aot onD_S58ha RN RRELERL Shhbag e,

- Exanp e Bicindy (»Arﬂmozm hylwena@%/ls(&éﬁ 26 chliateedy pyr iy kgbysone 3-
: am nocar pbonyl - , 6, 7-t et rahydr obenzo(b) t hi ophen- 2-am de 30
'—“'[I‘If| ud‘i”dé!é’feﬁtsa:te Prepared according to the procedure. described for Exanple
EVAH substltutlng 2-chl oroni coti nal dehyde for 2-chl orobenzal dehyde and
‘using 2-amno-4,5,6, 7-tetrahydrobenzo[ b] t hi ophene-3 35 car boxande prepar ed
as desckGHEH Glnlf@a?vpl@r%@l%’@j%n‘e} alrh ’V@O?ﬁﬂ‘?ﬂﬁtf@\léﬁé/éé%
" PCT/ GB01/ 05526 -109 procedure A) in place oft-anino-4,5,6,7
- tetrahydrobenzo(b)thiazole. - '
.10 Example 89

¢ ‘3*(Am1nomethyl)benzoyl (D/L)-2—chloro—3—pyr1dy1glyc1ne 3— _ -
- cyano-4 5 6 7- tetrahydrobenzo(b)thlophen—2—am1de '

trlfluoroacetate

. 15'Prepared accordlng to the procedure descrlbed for. Example 73,
substltutlng 2- chloronlcotlnaldehyde for 2= chlorobenzaldehyde
" and u31ng 2—am1no—3 ~cyano-4, 5, 6,7~ tetrahydrobenzo(b)thlophene,
.prepared ‘as descrlbed 1n Example 38 (general procedure A) in
place of 2*am1no—4 5 6 - tetrahydrobenzo(b)thlazole '
20 | ' -
" 14 NMR (ds DMSO) 12.22 (__1H,- s, co_lgl_i_—‘thi'ophene),‘ 9.36 (1H, d,
| J=THz, ArCONH),. 8.45 (1H, dd, J=5 & 2Hz, PyH), 8.16 (3H, br.s,
{  Nms"), 8.01 (1H, s, ArH), 7.95 (1H, d, J=8Hz, ArH), 7.68-7.60
. (24, m, ArH), 7.56 '(1H, d, J=7.5Hz, ATH), _7.5'3'—7.46 (1H, m,
25 PyH), 6.24 (1H, d, J=THz, o-H), 4.09 (2H, br.m, ArCHMNH;), 2.73
. (1H, m, ArCH,CH;), 2.60 (2H, m, ArCHCH,) 2.27 (1H, m, ArCH,CH,)
and 1.76 (4H, m, 2 x ArCH;CHp). |

| HPLC‘(perfbrmed on a'Shimadzu LClOAD,gradient System, Luna 2,
| 30 eluting with 20% B to 100% B over 16 minutes): rt = 6.44
minutes. ' |

Lé/MS.(Lune 2, Gradient 4): rt = 2.26 minutes, 480/482 (MH").

35 Example.90




- 1H NWVR (CD3CN) 12.66 (1H, s, CONH-thi ophene),. 8.61 (1F1 3§ %ﬁéﬁé
ArCONH), 8.42 (1H, dd, J=5 & 2Hz, PyH), 8.35 (1H, s,. FB 1H, dd,
J=2&8Hz, ArH), 7.91 (1H, d, J=8Hz, ArH)., 7.90 (3H, br.s, NH3+), 7.66" (1H
d, J=8HWOmRM)7627.59 (1H,, in, ArH), 7.43 (1H, dd,. J=588HzGBAWH26 6. 50
(2H, br.s, CONH2) 6.33 (iH d, J=8Hz, a-H), 4.31 (2H, br.s, ArCH2NH3),
2.75 (6H, m, .10 ArCH2CH2), and 2.2pd2H,, in, ArCH2CH2). HPLC (perforned
on a.. Shimadzu LC10AD gradi ent system Luna eluting with 20%B to 100%B

over 163-ntmﬁ1e&)et]i§{lFb§nzé§]lm(DldL?82 bﬁflwoebuwrady%@he_@b |~ 2.10
m nutes, 498/500 (MH). ng )
3- (Ami rﬁm’ﬁwa}mgﬁyré(@/ §) 2t@hr§hwdsop¢nze>ﬂb¢ thérpben—20amide

met hyl fatalely t et rahydr obenzo(b)t hi ophen- 2-an de '
_tr|fIui#%acet%%%aigg%gged according to the procedure described for Exaane )

substituting 2- chloronlcotlnaldehyde for 2-chl orobenzal dehyde : 25 and

usin -am no- neth |. sul phon 7- tetrahydrobenzo(hb thlophene
'prepg% eRarRd 276R %%geQ%n%P% P§§°€8€ﬁ@r§F56F6?§§uﬁ8rA XA ds rof

2- ami, n%tfbﬁtﬁtﬂtlﬂigtQa@ﬂﬂb@@ﬁﬂé@(‘.ﬂhﬁamd@é%% f%Q 2HNVBroEREN1 delhsRf (1H:
.partially_exchanged, s, CONH thiogphene), (1H partially exchan ed m

Ar CONH)2Nd 23ing 1¢fhyl) 23&31189211&5 ﬁyﬂl)-teﬁrféyelmbe§20/£\blll)thmm

J= 2&$Fﬂaafﬁ$ﬁ lgf§77§§%ba§edJH§F@eseEﬁ%ed71§7Eﬁéﬂpl€ 38= &?@ner%ﬁH) 7 50
(3H, br.s, 1H, m ArH) (1 , 35 J Hz -PyH), 6.22

(1H, |rPI%F=€H}ur@1 Ay ippp EE)‘FGSOfA?CP'I@NPIQ)“‘l $363dne 2005 WO 02/ 47762
PCT&@BQQﬁgéﬁ%@droﬂéﬁz@(@pﬁ@fézéleSOZWb) 2.63 (4H, m ArCH2CH2)and 1.75

(2H, in,
4 NMR (ds DMSO) 11.63 (1H, s, CONH-thiophene), 9.63 (1H, d,
J=8Hz, Arcom_lg), 8.42 (1H, dd, JU=5 & 2Hz, PyH), 8.13 (3H, br.s,
- NHsY), 7.98 (1H, s, ArH), 7.89 (1H, dd, J=2&7Hz, AFH), 7.64 -
15 (1H, d, J=BHz, ArH), 7.56 (1H, d, J=8Hz, ArH), 7.53-7.44 (iH;
-m, PyH), 6.20 (1H, d, J=8Hz, d—H), 4.13 (2H, q, J=7.5H=z,
CO,CH,CH;) 4.08 (2H, br.m, ArCHMNH;), 2.70 (1N, m, ATCH.CH),
 2.59 (2H, m, ArCH,CHp) 2.24 (1H, m, ArCH,CHy), 1.69 (4H, m, 2 ¥
. ArCH,CH,) and 1.16 (3H, t, J=7.5Hz, CO,CH;CHj).
20 B | - |
" " HPLC (performed on a Shimadzu LC10AD gradient system, Luna 2?
elutihg'with 20% B to 100% B over 16 minutes): rt = 8.16

minutes.
25 LC/MS (Luna 2, Gradient 4): rt = 2.58 minutes, 527/529 (MH*).

lExample 91 .
3- (Amlnomethyl)benzoyl (D/L) 2~chloro-3fpyrldylglycxne 3-
 aminocarbonyl-4,5,6,7- tetrahydrobenzo(b)thlophen 2-amide

 30-tfif1uoroacetate

Pfepared-according'to the procedure .described for Example-73,
substituting 2-chlorohicotinaldehyde for 2-chlorobenzaldehyde
‘and using 2-amino~4,5,6, 7-tetrahydrobenzo[blthiophene-3-

ES'Carboxadee, prepared as described in Example 38 (general -




HPLC (perforned on a Shi madzu LCL0AD gradlent systen1 Lun N%p ﬁ#g%lng mnth
. 20% B to 100% B over 16 minutes): rt 6.82 5 m nutes. QQ?

Gadient 4) : rt =.2.20 m nutes, 533/535'(N+H). Exanpl e 93 10 o

3- (Am nepghobyikbenzoyl - D/ L- phenyl gl yci ne 7- oxo- PCT/GB01/05526 -

t et rahydr obenzot hi azol -2-am de trifluoroacetate 15 ArCH2CH2) . Prepared -

according to the method of Exanple LG dusi ng 2- am no- T

7- oxotetrahydrobenzothlazole synt hesi sed as descri bed bel ow.

- 2- ami Qs /50X 9 £4 fz@WﬂEOBPé‘éQtBEaZ%ﬁlné—hf?;C@ 9L benzoyl per oxi de was added

~‘to a mixture of 1, | ohexanedi one (2.24§,- 20 mmol ),
'N-Brond@ﬂbtﬂﬁﬁ@¥@b@ﬁ%@ BBtQDaQOlQO nnDI) and thiourea (1.52 g, 20 mmol ) in

. benzene (100 m) and the m xture was heated to reflux for 3 hours. The

"solutlon was cool ed, concentrated under reduced pressure and redissolved in
; saturatéﬂbmﬁ+KMBh§BDuﬂ29ﬁ6(KG@ ms) . C®W@ﬂmmmaph£namﬂl&|&klMﬁb abxtract ed

- wth_ethylacet 0 andg.th 5.c | Ngdyor g n ragts were
E"concéﬁffébgd'u%%%%ﬁggﬁué %2 %%éu?% #hg g%é %gs bu§| gig % I"ash
' colunnlArmrpn&t@@rahmy dd;ngmﬁeeﬁanohrHJQ dl@ﬁl@ﬁ@ﬁEdhaﬂEBEs eﬁm@ﬂb to

R S A T RS T B s S R S W
- 2.08 (2thyM 7. €BZCIR£}@d, 3~6A8HﬂanyHyL)BeﬁﬁonHEVbrpben¢D§H¥¢iﬁe33 0XO0-
| ;egBaPy robenzothéﬁ% A$7ﬂ)7 37 Erl Iuo%%a%gté%ﬁég H a%?gélgggethanqi)
Pﬁ/l@%f@@&@@ | bhaHp .08, (1), n- ?a%da%ch'z)s CH); 4.10 (2 H s, CH2NH2);
' HPLC (perfoxmed on'a,Shimadzu LClOAD gradient - system, Luna-Z}
eluting with 20% B to 100% B over 16 minutes): rt = 6.47
minutes. | |
15 | ,
"LC/MS-(Luna 2, Gradient 4): rt = 2,10 minutesg 498/500 (MH*}.'

‘Example 92
3- (Amlnomethyl)benzoyl (D/L) ~2- —chloro- 3—pyr1dylglyc1ne 3-
: 20'methylsulphonyl 4,5,6,7,tetrahydrobenzo(b)th;qphen—Z—amlde'.

triflucréacetate

Prepared according to the procedure described for Example 73,
- substituting 2—chlorohicotinaldehyde for 2féhlorobénzaldehyde
,25 and ﬁSing 2—amino- 3—methyléulphonyl 4,5,6,7- o
' tetrahydrobenzo (b)thiophene, prepared as descrlbed in example
38 (general procedure A) in place of 2- amlno -4,5,6,7-

tetrahydrobenzo(b)thiazole.

30 'H NMR (CDsCN) 11.08 (1H partially exchanged, s, CONH-
thiophene), 8.57 {1H partially exchanged, m, ArCONH}, 8.33
(1H, ad, J=5 & 2Hz, PyH), 8.13 (1H, s, ArH), 7.95 (1H, dd,
J=2&8Hz, ‘ArH), 7.87 (‘1H;-;1_, J=8Hz, ArH), 7.57 (1H, d, J=8Hz,

.- ArH), 7.50 (3H, br.s, NH3*), 7.49 (1H, m, ArH), 7.34 (1H, dd,

35 J=2&5Hzp-PyH), 6.22 (1H, m, o-H), 4.14 (2H, br.s, ArCH;NH;),




2..70 (2 H m SCOCH2); 2.61 - 2.40 (2 H, m NCHZCHZ)
in, CH2CH2CH2) . HPLC (Luna 2, Gradient 1): rt = 3.36 ni nuf‘“ “eﬁ%’@&vs (Luna
2, Gadient 4): rt = 2.50 mnutes, 435 (M + H)+ Exanpl e 94

3- (Amowes daylridaenzoyl - DY L- phenyl gl yci ne 5-- (hydr oxymet hy bgrigro/sse
benzot hi azol -2-am de 10 Prepared according to the procedure.of Exanple 1
usi-ng..2-. am no- 5- et hoxycar bonyl - bepzgt hi azol e, synthesised as descri bed
bel ow. " The 5-ethoxp carbony group was reduced to the 5- hydroxynethyl group

usi ng B 3oyl a Ugoniaum hydeida b Gy alBTHE prigs §ojthesfingl

deprot ection step am no- 5- ef hoxydéar bony t hirazo
ethyl %rﬁﬁuﬂﬁﬁenzoate (4 13 m, 27.7 nmol) and 20 sodlunlthlocyanate (2 25

g, ax | I om n 0. :
13.9 mﬁ‘rgl]n")go\/\g TR5RES o o) BRTRAANO w b ?&rleecp 8 opubd L0 M
r eact i-eAuNdsg }wartlhl QlOénéid ttmetl\m@éﬂ Batdv;elr eﬂo@tnmtrﬁme?él) m Ytandewaer (250 @

%he %rganlc phase was. dried (MyS™) and concentrated under 25
reduce

pressure. The residue was purified by flash col um chronatography
-.using ethylacetate 3 / 7 hexane-as el uent to af ford the am no

om0t Boeg) guipa £ORRSRE W L 2P A 2l ISR T 0

Ar)421(2H q, J = 7.2 H, OCHZCHS) 386(2H brs,NH2)125(3H
= 7.2 Hz, OCHCH3). 3- (Alalnonethyl)benzoyl D/ L- phenyl gl yci ne 5-.
(hydr OBFABPRS PBenzot hi azol - 2-anide 35.. WO 02/ 47762 PCT/ GBO1/ 05526 - 112

1F{1@mgLQﬂﬂ}HBﬁQ%ﬂ9hbbeﬁgo&é-D/EJgiéﬁy&&iycfﬂe/¥JO£EQ7'(1 H

'tetrahydrobenzcthiaz01—2namide trifluoroaCetate

rPrepared aCcording—to the'method”of Example 16 using 2-amino-
| '7—oXotetrahydrobenzothiazoie,'SyntheSised'as described below.
15 ' ' '

2-amino—?46xotetrahydrobenzothiazoie{

A trace of benzoylperoxrde was added to a mlxture of 1,3~
cyclohexanedlone (2 24 ‘g, 20 mmol), N Bromosucolnlmlde (3 56
20 g, 20 mmol) and thlourea (1.52 g, 20 mmol) 1n benzene (100 ml)
| 'and the mlxture was heated to reflux for 3 hours. The solution
‘was cooled concentrated under reduced pressure and
-redlssolved in saturated NaHCO; solutlon (100 ml). The aqueous
solution was extracted with ethylacetate (3 x 100 ml) and the
25 oomblned organlc extracts were concentrated under reduced
pressure. The. ketone was purified by flash column
_ chromatography using methanol 1/9 dlchloromethane as eluent to
afford a yellow powder (747 mg, 22 %). _
M NMR (ds DMSO): 8.25 (2 H, s, NH,); 2 88 -.2.80 (2 H, m,
| 30 COCHy); 2.58 - 2.49 (2 H, m, NCCHy); 2.20 - 2.08 (2 H, m,
CHyCH,CH») .

3~ (Am;nomethyl)benzoyl—D/L—phenylglyc;ne 7-oxo-
:tetrahydrobenzothlazol 2-amide trifluoroacetate

. 35 H NMR (&¢methanol): 7.90 — 7.74 (2 H, m, Ar); 7.67 - 7.14 (7




CH) ; 4.30 (2 H s, CH2OH) 4.19 (2 H s, CH2NH2) HPLC (Lun ent 1) '
rt = 3.38 mnutes. LCM5 (Luna 2, C?adlent 4): rt = 2.50 n1ﬂ%§%¥§§é§$7 .

+.H+.. 5 Exanple 95 3- (Anlnonethyl) benzoyl - DL- phenyl gl yci ne

(hydroxwgg%&a%%@enzothlazol 2-am de. 10 Prepared using theetsARssRS
~described in. Exanple 91 substituting ethyl-4-anm nobenzoate tn place of

et hyl - 3- ami nobenzoate. 1H NWVR (d4 nethanol) 7.97 - 7.87 (2 H. m Ar);
7.81'(1’H s, 15 Ar); 7.70 - 7.31 %}%{ "Ar); 5.90 (1 H, s, C}D 4 68 (2

' :nutses ?_Uné Zgzéﬁa&‘. et %WZ)F TBL?% hunr?ut ggﬁ]g%?’ ?%t\lla%3 3 29

' Exanple2960 (23H(A@nnsmetmy))b2naby+ Ilé@heﬁyhglmglNEHNﬂﬁgthQI12 -

t et rahy en hi azo Prepared according to the. nethod of Exanplez
| 6- u3|ng §92$§n%th?rahﬁ g%fﬁahydrobenzothlazole synt hesi sed as descri bed

“ bel ow 2xpethylankng; t eraa@hyarohenzethi-azoe 3@ nAtdsxt ure of )
o2- chloroc 'cl ohexangne and, . t hyl t hi our ea Q2 ng, 10

mol ) 2i K€ étﬂ%ﬁ?ﬁrafupgﬁde§@tnﬁ?: %és=héa§@dmﬂ§xﬁ@ﬁfu%3§orNb*h The

““solution was cooled to roomtenperature, . concentrated under reduced
.~ pressure and_the residue was purified by flash colum chromatography u5|ng
35 et hyE#e®PA€e%4 / 2 hexane as eluent to afford the thiazole as a

L SRty panghh ety i, % 710, o oo
(hydroxymethyl)benzothlazolf2—amide '
100 R ‘ |
\{“- _V'Prepared accordlng to the procedure of Example 1 using 2=
R amino-5=~ ethoxycarbonylhbenzothlazole, synthesised as descrlbed
'below The 5-ethoxy carbony group was, reduced to the 5—
'hydroxymethyl group using Dllsobutylalumlnlum hydride in dry

. 151THF prlor to the flnal deprotectlon step.
‘_24amino—5-ethoxyeafbonylbenzotﬁiazdle

A solution of ethyl-2-aminobenzoate (4.13 ml; 27.7 mmol) and

. *350 sodlum thlocyanate (2.25 g, 27.7 mmol) was stirred in methanol
% :, o {50 ml) at -5 C; Bromlne (0 712 ml, 13, 9 mmol) was added and
. the sbiutlon was stirred at -5 C for 2 hours. The reaction was
% b ; | partltloned between ethyl acetate (250 ml) and water (250 ml)

.The organic phase wasedrled (MgSOg) and eoncentrated under

25 reduced pressure. The residue was purified by flash column

_ - rchiomatography.using ethylaceﬁate 3 / 7 hexane as eluent to.

| p'5p ~ afford the amino benzothiazole as a colouyrless solid (1.25 g,

209, . R | B

- M NMR (CDCls): 7.48 (1 H, d, J= 7. s'ﬁz, Ar); 7.24 (1 H, s, Ar);

30.6.76 (1 H, d, J="1. 5 Hz, Ar); 4.21 (2 H, q, J = 7.2 Hz, OCHﬁHh),
3.86 (2°'H, br s, NHp); 1.25 (3 H t, J= 7.2 Hz, OCHﬂﬁh)

3—(Amiﬁomethy1)benzoyl-D/thﬁenylglycine 5-
'(hydroxymethYl)benzothiazol-z-amide
35 ‘ —




~2.68 - 2.53 (4 H in, 2x CHZchex) ; 1.92 - 1.80 (4 H, |n,132Junez(6|5|gchex) 5

3- (Ami nonet hyl ) benzoyl - DY L- phenyl glycine N-nethyl-

t et rahydr obenzot hi azol - 2-am de 'HNVR (d4 nethanol): 7.93 -.-7.81 (2 H m
Ar),; 7v6@02/4776226 (7 H,. in, A); 6.27 (1 H s, CH ; dfckd/skes,
CH2NH2); 3.51 (3 H, 10 br s, HNCH3); 2..66 2.50 (4 H m 2 x CH2chex); 1.85

1.68. (4 H m 2 x CHchex). HPLC (Luma 2,, Gradient 1) i rt = 4.22
~mnutes. LCMS (Luna 2, Gradient.4): rt = 2.55 minutes, 435 (M+ H+ 15

Exanpl éHO WMk (Am mmﬁd@ﬂ)) benzay| - Df L58- ((met fhy! syl fzmw )phenyl gl nei Be -
t et rahydr.oben zoI -am de.. Prepared as described in Exanple 73 using 3

et hyl {H orbe‘hz%(ﬁ yide "F'n W88 iord 2Lt nl oribbetz &t de. . The 20

3- met hyl st oo o X\/iiSGﬁé(dlﬂé&@dl)tO tpe=3snmeghykiautégny!l group using

‘mat achl ornﬁjg;er ben20| c acid prior to the final cougl ing step. "H (d4

ypas?, Apyadienp 4) 7 ¥y T48; Sf) mAPY! 93254‘?762“- +754%/R(3H m

_-Ar) 55 91 (1H s, CHPh) 4.09 (1H, s, CH2_ NH2); 3.05 (3H, s, S02CH3); 2.60
(2H, bs, CH2):; 2.51 (2H, bs, CH2); 1.75 (4H, bs, CH2CH2). Hplc (Luna 2,

Gadlerﬁxall)l? et9% 3.685. (96% 30 LG/ M5 (Luna 2, G adi ent 4): rt =. 1.98

'gn?x%eno %%ﬁ%ﬂgﬁ?%o et %ﬁggﬁg?—g HPfoRenyl - gl ycine 35

3- et hoatthedwdxye Ehﬁl)ﬂeﬂﬁﬂﬁf@!ﬂd&])-bﬁﬂaﬁlﬁb) t hi ophen-2-ani de 13 June 2005
MD 02/47762 PCT/GBOl/05526 -114 5 : '
10 ‘Prepared u51ng the- methods as described 1n Example 91
substltutlng ethyl 4- amlnobenzoate in place of ethyl 3=

amlnobenzoate

4 FMR (da 'methanol)-'v- 97 = 7.87 (2 H, m, Br) ; .'7.8'1 (1 H, s;
15 Ar); 7.70 - 7.31 (9 H, m, Ar); 5.90 (1 H, s, CH); 4.68 (2 H,
s, CHzOH); 4.17 (2 H, s, CHzNHp). '
- HPLC {(Luna 2, Gradienf 1) :t‘=.3.29-minutes.-
LCMS (Luna 2, Gradient 4): rt = 2.58 minutes; 447 M + H)*.

.20 Example 96 7 o _ . _
' 3—(Amidémethyl)benzojl4DLrphenylglycihe N-methyl-
tetrahydrobenzothiazol-2-amide

Prepared according tb;the.method of Example. 16 using 2-
25 methylamino-tetrahydrobenzothiazole, synthesised as described

below
2-methylamind~tetfahydrobenzothiazole

30 A mixture of 2-chlorocyclohexanone (1.14 ml, 10 mmol) énd 
rmethylthiourea (902 mg, 10 mﬁol)-ih tetrahydrofuranf(BO ml)
was heated to reflux for 6.hours. The soldtion was cooled to
rbom.témperature, concentrated undér réduced pressure and the
‘resiéue was purified by flash column chromatography using

35 ethylacetate 1 / 2 hexane as eluent to afford the thlazole as

A

a colourless solid (1. 07 g, 63 o)




10 trifluoroacetate Prepared as described for Exanple 93 isjjpg 28bby!
2-am no- 4,5,6, 7-tetrahydrobenzo(b)thi ophene-3-carboxylate in place of ‘
2- am no-tetrahydrobenzot hiazole "H NVR (d9 McOH): 8.09 (1H S, Ar); 8.0 - :
7.86 (3Wyomwprtw).; 7.83 - 7.77 (1H m Ar); 7.66 - 7.48PCIHGBAN05R6) ;. 6.08
(1H, 's, CHPh); 4.16 (2H, m CH2CH3); 4.11 (1H, s, CH2NH2).; 3.08 (3H, s,
S02CH3); 2.68 (2H, bs, CH2); 2.57 (2H3bs, CH2) 1.70 (4H, bs CH2CH2) ;
- 1.21 (3H, t, J 7Hz, CH2CH3):. Hplc (Luna 2, Gradient 1): rt = 4.733 (969
LO M5 (dgingy c@@ﬂ' ents g (1t £ %054 rIxquut es, 9’3 I‘;4—I+S1_5 [—EPG}IE]N e 99
- 3- (Anm nonet hyI benzoyl -D/ L-2-chl orop hen yci ne3

ani noca? bohyt -2; 536 (- Het mah?dﬂoﬁgn@é)e%%a th%h@lea%m(ﬂier tRi | %o’f‘oacet ate
20 Prep@% (%9, descri bed for Exanple 73, using 2-am no-3-
. am nocar %ny 4,5,6,7-tetrahydr obenzo(b)thl ophene in place of

- 2-am not etrahydrobenzot hiazole. 25 "H NWVR (d9 McOH): 8.14 (2H, in, Ar);

G50 4 Teghaheflsflyech %%—ngséhéa%g%c@aé et s AP 00

~pent, Jteﬁrah?drSHaEHB):hla&dﬂpJZCafdldaa Gadient 1): rt = 4 138 (99%
. LG M (.Luna 2,. Gadient 4): = 2.25 ninut es, 497/ 499 M-|+ Exanpl e- 100

- 35 3- (Am nonet hyI) benzoyl - D/L 2 et hyl t hi azol-4-yl gl yci ne-3 WO 02/ 47762
- 115 PO GRGE/ Qb5 e rafdrmsioay bpnys -+ et rahycr abenzo Ab); thi @phen? 2@nide
hydrOChxl{?r:'n?eAr), 6.27 (1 H, s, CH); 4.08 (2 H, s, C_IjI_gNHg), 3 51 (3 H,

" 10 br s, HNCHs); 2.66 — 2.50 (4 H, m, 2 x CHchex); 1.85 = 1.68 (4

,'{- | “H, ‘m, 2 x CHychex). | '
’ HPLC {ILuna 2, Gradlent 1). rt
LCMS (Luna 2, Gradient 4): rt

4.22 minutes.
2.55 minutes, 435 (M + H)'.

I

]

15“Example 97 7
3~ (Bmlnomethyl)benzoyl—D/L—B (methylsulfonyl)phenylglyc1ne
:'tetrahydrobenzothlazol-Z—amlde '
'Prepared -as descrlbed in Example 73 using 3- -
_ methylthlobenzaldehyde in place of 2- chlorobenzaldehyde The
'-20.3*methylthlogroup was oxidised to the 3~methylsulfonyl group
u51ng metachloroperben201c acid prior to the final coupllng

step_ -

'H NMR (d® MeOH): 8.07 (1M, s, Ar); 7.90 - 7.77 (4H, m, Ar);
25 7.62 - 7.42 (3R, m, BAr); 5.91 (1H, s, CHPh); 4.09 (1H, s, CHy.

Nﬂz); 3.0-5_ (34, s, SOz(iﬂa): 2.60_' (2H, bs, CHp) 2.5’1 (2H, bs,

CHz); 1.75 (4H, bs, CHCHp). | '

Hplc (Luna 2, Gradient 1): rt = 3.685 (96%)
30 .- o | | _ ,
LC/MS (Luna 2, Gradient 4): rt = 1.98 minutes, 499 MH'

'Example 98 -
3- (Amlnomethyl)benzoyl—D/L -3- (methanesulfonyl)phenyl—glyclne
35 3-ethoXycarbonyl- 4,5,6,7—tetxahydrobenzo(b)-thlophen—Z-adee




10 salt Prepared using the nethod of Exanple 38 using 2- a.rgs 3206 ano-

t et rahydr obenzo(b)t hi ophene (prepared according to general procedure A)

and the protected amno acid N-t- butyloxycarbonyl -2-ethyl

-t hi azowdeydgbyci ne.. The anmno acid was prepared using Itdwgmlqgggure
described in Exanple 74 The 3-cyano group was hydrolysed to . T
3-am nocarbonyl using HC /diethyl etppg_at the final deprotection step "H
NWVR(d" McOH): 8.18 (1H, s, Ar); 8. 13%1H,. d J=7.5Hz, Ar); 7.82 (1H
s, Ar); t:?lfiu6}8'acgtaée--7 5 Hz,Ar); 7.69 (1H, t, J =7.5 Hz, Ar); 6.26
"(1H, s, CHPh); 4.31 (1H, s, CHZNHZ) 3.27 (2H, gq, J = 7.5 Hz, CHZCHS)

2. 82 (lerelb@redm? dQSWleﬁI fos Esganﬁﬂiz) 931 W3 niA e td, Hﬂ%ﬁ:ﬂ) 1.52 (3H,
t, J = Gradlet (9 . LC/ M5
{(luna 2 & Sh7 obREaT T apBbeneb Bty G ANSH Hrad iy 0 (0ade 80-1C

3- (Am nb'ﬁamhlyb)thnabyﬁrﬁlenze(chmafddlm onet hoxy) phenyl - gl yci ne .
t et rahydrobenzot hi azol - 2-am de TFA salt 25. Prepared according to. the

‘met hdd of Exanple 73, substituting 2-trifluoronethoxybenzal dehyde for
2- chlohhbenﬂalﬁﬁhwﬁeﬂ)lHBNmm w1ﬁ|w3}ﬂArﬁ-93ﬂ2H-7nsGWI3H 7m71Ar)7 37 (6H,

m A CHPh) 2.72 (2H  bs, 30
2.63 (27rr§% Z‘? Ty, 8%*(%9)'39 (2"2&2 cﬁz*)ﬁﬂgﬂc Meudd)?, & Qi Qﬁl 1§: rt
June (zow’m%%’?%“?ﬂpz“‘/ oD oo+ 146 BiErore ToE Y (e B
une a e m none
benzoylgcg/c\g)i Suc‘rzgr oxyHshéngl-27 (2H, bs, Cha):; (l 70 (48, ){)SI B
10 . CHoCHy) ; 1 21 (3H,.tf”q5='7ﬂz, CHCH3) .

Hplc (Luna 2, Gradient 1): rt = 4.733 (96%) =

| LC/MS (Luna 2, Gradient 4): rt = 2.604 minutes, 570 MH'
15 o _

|  Examp1e 99 _ . _

-‘3 (Am1nomethyl)benzoyl~D/L 2—chlorophenylglyc;ne 3—
amlnocarbonyl 4 5 6,7~ tetrahydrobenzo(b)th10phen—2 amlde

7 trlfluoroacetate'

20
Prepared as descrlbed for Example 73, using 2 —amino-3-
amlnocarbonyl 4, 5 6,7~ tetrahydrobenzo(b)thlophene 1n place of

2- amlnotetrahydrobenzothlazole

25 'H NMR (d* MeOH): 8.14 (2H m, Ar); 7.80 - 7. 56 (4H, m, Ar),
7. 56 - 7.45 (2H, m, Ar); 6.43 (IH, s,‘CHPh), 4:32 (1H, s, CHp
NHz); 2.87 (2H, bs, CHz), 2.82 (2H, bs, CHz), 1.97 (4H, pent, J

= 3Hz, CHﬂﬁb) S

30 Hplc (Luna 2, Gradient 1): rt = 4.138 (99%)

LC/MS (Luna 2,,Gradiént:4): rt = 2.25 minutes, 497/499 MH+ |
 'Example 106
35 3-(Aminemethyl) benzoyl-D/L-2-ethylthiazol-4-ylglycine-3-




gl yci ne-1 - (3-net hoxycar bonyl ) -t et rahydr obenzot hi ophen- 2- amglguneldoyssal t 5
Prepared according to the nmethod of Exanple 73, substituting

2-trifl uoromet hoxybenzal dehyde for 2-chl orobenzal dehyde and 2

am no- 3sywebiiexygrar bonyl -t et r ahydr obenzot hi ophene i n pl ac@C®fGB01/05526 _

2- am not et r ahydr obenzot hi azol e. 10. 1H NVR (d4 MeOH): 8.05 (1H, s, Ar);
8.00 (1H, s, Ar); 7.7 - 7.4 (6H m1¥sy,; 6.3 (1H s,.CHPh); 4.21 (2H, s,"
“CH2NH2); 3.77 (3H, s, CRCH3); 2.77 (2H, bs, CR2); 2.67 (2H, bs, CH2);
1.84 (4bmlﬁoca2bnn@512-)teﬁaﬁya@obénma (B) ﬂﬁm@hemt 2}-)a.m1|de %xyﬂx&bh](cﬂ:ﬂﬂ%
LC/MS (Luna 2, Gradient 4): rt 3.13 mnutes, .562 M+ 20 Exanple 103

© 3- (Ani n®AkEhyl ) benzoyl - Df L- 2- benzylth| azol - 4-yl gl yci ne ‘4, 56,7

-~ tetrahygrobepegt nls%@,l t%eame@ﬁoar bﬁf' E%&@ﬁ%t afee 15aldy PHANRAHc |
8.90 (1°'H"d, J 6 NH) 5 (3H NH 25 3+), 7.91-7. (11H
" NH & Ari;etsabydqr;@bﬁnw (bjtglﬂﬁheaea@rEPaZ@ck ;aqq0r§ilf{9-|23|3h)gen43m13 90 (2
H I@t&é&d te A} d]abn%gt&% Hromect@HZOm 3432 ﬁiecaks due to CH2CH2CH2CH2 .

. protons are o scure wat er (fr peak around 2. 4ppm 30
Hpl ¢ (Lhn‘ayzoxmcaenb@mlr)?!—ertbyi nhsazmlmﬂt—aslgwm (Lﬂh@aa@ln@ &teht 4):

Lfaea %Oﬁ%%”}fﬂé%g&egghl%n& bi torgggfgtegg%?ara%%%ﬁ%el i 'E%%ag&h? Tapgar (JTnave
al ., 1333ayen20g3owp G2/s4 NFeZoPEFLAEBEY (5526 nocEIrbanhdo3)sing Biol . Chem,
oot eaddG {QupEhYL el F?&tﬁé' ?%%%%ﬁﬁ&% ar“—ter‘%%itn PR TS
manmers to - 7

' NMR (d MeOH) : 8. 18 (18, s, Ar); 8.13 (IH, ‘d,’ J= 7.5 Hz,
ar); 7.82 (1H, s, Ar}; 7.77 (1H, d, J = 7.5 Hz, Ar); 7.69 (1H,
t, J = 7.5 Hz, Ar); 6.26 (1H, s, CHPh); 4.31 (1H, s, CHoNHp);
3. 27 (2H, q,‘J = 7.5 Hz, CHoCH3) ; 2.82 (2H, ibs, ng}; 2.77 "(2}1,'
15 bs, CHp); 1.93 (4H, bd, CHCHy); 1.52 (3H, t, J = 7.5 Hz,
| CHoCH3) - - | .

e
L

Hplc (Luna 2,‘Gradientﬂl): rt = 3.82 (95%)
20 LC/MS (Luna 2, Gradient 4): rt = 2.73 minutes, 498 Mu*

Example 101 _
3~ (Amlnomethyl) benzoyl—D/L—Z (trmfluoromethoxy)phenyl~glyc1ne

Lo,

tetrahydrobenzothlazol 2-amide TFA salt ,
25 Prepared according to the method of Example 73, substltutlng
-2 trlfluoromethoxybenzaldehyde for 2= chlorobenzaldehyde-

'H NMR (d“ MeOH): 7.9 (2H, m, Ar); 7. 71 - 7.37 (6H, m, Ar);
 6.29 (1H, s, CHPh); 4.20 (2H, s, CHNH,); 2.72 (2H, bs, CHZ),
30 2.63 (2H, bs, CHp); 1.88 (4H, s, 2 x CHp). |

' lec (Luna 2, Gradient 1y: rt = 4.11 ({99%)
- ILC/MS (Luna 2, Gradient 4): rt = 2.88 minutes, 506 MH'
35 . | ' | |




5 those illustrated by Exanples 1 -.103. . 13 June 2005

3- (Am nonet hyl ) benzoyl - D/ L- 2- chl or ophenyl gl yci ne 3-

met hanesul fonyl -4.,5, 6, 7-t et rahydr obenzo(b)t hi ophen- 2- am de
trifluoMhedae%e salt 10 3- ( Ami norret hyl ) benzoyl - D/ L- 2- chP@ﬂ‘lfBﬂENyﬂgl ycine.
3- am nocarbonyl-4,5, 6, 7-tetrahydrobenzo(b)t hi ophen-2-am de
trifluoroacetate sal t (Exanple 99) 4blé6-

3- (Am nonet hyl ) benzoyl - D/ L- 2- chl or ophenyl gl yci ne 3-(pyrid-2- yl)-

4,5,6, mxmphﬁyll%benzo( b) t hi ophen-2-anmide trifluoroacetate salt

Ry Bt L e 0 or oacetat e

sal t (Egggaiﬁe81>(3aﬁéﬁha&@aafﬂdﬂymvuaetﬂaﬂy&kdséﬁﬂaﬂnxaguedLadé&ﬂ@éne 3-

am nocar bonyl -4, 5, 6, 7- t et rahydr obenzo(b) t hi ophen- 2- ami de.
trifluoFBAceakte sal t (Exanpl e 100) ,
3- (Ang nonet hyl ) benzoyl - DV L- 2- et hyl t hi azol -4-yl gl ycine 3- (pyrid-2-yl)-
4,5, 6, 7-tetrahydrobenzo(b)thi ophen-2-anide trifluoroacetate salt 30
3- ( Ami nBroephyédibanzoydiDol £2- diileometdqul kil igingeliend/ B- substituting:

-met hanesu )t _
ri f1 uofonborbiar o nbRy EREE MG Bty i) R e ana 2
3- (Am na:menhyB)-inenhoybfc@/rboﬁ-}dh{hmtrﬁ}ypmqhhdzgjmmqmlea}e in place of.

"~ am nocarhbon tetr r.abenzo (b) t hi ophen- 2-am de

Cr1 1 uof cRRLPaP Ry LRSI e

3- (Amp nonet hyl ) benzoyl - D/ L- 2 chI 6ro- 3-pyridyl gl ycine 3-cyano-

4,5,6, 7; tetrah%/dgrobenzo(b t hi ophen- 2-am de trlfluoroacetate salt (Exarrpl&

89) 3- ( Gy MR zo Cb'?’L BHenfort B pYrP8yf ity cFnerst fpyrifd™
(6H, m, Ar); 6.3 (1H, s, CHPh); 4.21 (2H, s, CHuNH,): 3.77 (3H,
S, CO,CH3); 2.77 (2H, bs, CHp»); 2.67 -(2H, bs, CHp); 1.84 (4H, s,
-2 X CHp):. ' ‘ '

15° , , .
Hplc (Luna 2, Gradient 1): rt = 5.027 (100%)

'LC/MS'{Luna 2, Gradient 4): rt = 3.13 minutes, 562 MH"

c 207 Example 103
o 3- (Am;ncmethyl)benzoyl—D/L— —benzylthlazol 4-ylglycine 4,5, 6,7-

'.tetrahydrobenzothlazol 2—-amide trlfluoroacetate salt

' NMR:(dg DMSO): 8.90 (1 H, d, J 6 Hz, NH), 8.05 (3 H, br s, NH-

25 5", 7.91-7.10 (11 B, NH & Ar), 5.91 (1 H, d, J 6 Hz, o~CH), 4.20
(2 H, s, CHPh), 4.01-3.90 (2 H, m, CHN), 1.71-1.59 (4 H, m,
 CHCH,CH»CHp) . Peaks due to CHCH>CH,CH, protons are obscured by the_‘.
watér-(from.ds DMSO) peak around 2.4ppm. | | o

4.34 minutes.

i

30 Hplc (Luna 2, Gradient 1): rt

I

LC/MS (Luna 2, Gradient 4): rt = 2.39 minutes, 518 (MH').
1 : _ ) : _
" The compounds exemplified hereinabove have been found to be

35 inhibite@s of tryptase by the‘methqd of Tapparelli et al,,




RS

10 2-yl)- 4,5,6,7- tetrahydrobenzo(b)th| ophen 2-am de’ trlf{y%ﬁmgate sal t
et hoxycar bonyl 4,5, 6, 7-tetrahydrobenzo(b)thi ophene-2-am de 15

trifluoroacetate salt (Exarrple 90)

"~ 3- (Ami nevebddiyt7§benzoyl - DY L- 2- chl or o- 3- pyr| dyI gl yci ne 3 28CT/GBO1/05526

t et rahydr obenzot hi azol -2-ami de trifluoroacetate salt (Exanple
3- (Am.nonet hyl ) benzoyl - Y L-2- chl or ophenyl gl yci ne 4,5,6,7 88)

. 3- (Amdnonet hyl ) benzoyl - DY L- 2- benzyl t hi azol - 4-yl gl yci ne 3-

met hane$UPP3ny 0~ 4 B5.08,.7 Cher. ah)?.cﬁfiobemfzaﬂ i Hi7dahern2t and e tsra]felcunnxmcet ate

sal t 25¢ (Amn t hyl ) be -/ L-.2-benzyl t hi azogl - gl yci ne 3- :
am nocar onyFyﬁ’%m% %‘%egﬁt ra%é rg‘l?erﬁfbe( ]i%'i @ﬁ?gn% %gd‘de trifluoroacetate
salt 30 3- (Am nonet hyI ) benzoyl- D/ L- 2- benzyl t hi azol - 4-yl gl yci ne- 3-
cyano-4 etra drobenzao( b)t hi oph 2 ar_ridetrlfl roacetate It

Y Cam nBRee ROLLEM S FoRRE B e hA IS g S diil
4,5, 65 7thetséahydh@lteﬁt@@bbtyhlmh@ﬂe% aLm-d€1(13 MO 02/ 47762 -119
t rifluoroacetate salt PCT/ GBQl/ 05526

. (Ami noret hyl ) benzoyl - D/ L- 2- benzyl t hi azol - 4-yl gl yci ne 3- et hoxycar bo_nyl

: '.'4 5, 6, 73t-emfnahwﬁre@m§m%&wlmm%mmxdﬂahe%ytxrglydm&@et ate salt.

3- (Am nonet hyl ) benzoyl - D/ L- 6- net hyl pyri di n-2-ylgl'yci ne 3

et hane@ﬁFbﬁ?Psﬂlg%ﬂ'ﬁeﬁnéhydﬁ@ﬁéﬁ!ﬁ(% Ml’{fé‘ &Tﬁlﬁ%r oacet at e?

Vsa|t (Eéﬁgﬁhﬁo}gghetate salt
10 |
.‘{‘-. 3- (Amlnomethyl)benzoyl—D/L 2-chlorophenylgly01ne 3- #

amlnocarbonyl -4,5,6,7~ tetrahydrobenzo(b)thlophen-z amlde
trifluorocacetate salt_(Example.QQ)

15‘3 (Amlnomethyl)benzoyl~D/L—2—chlorophenylglyc1ne 3~ (pyr1d—2—
yly— 4,5, 6 T tetrahydrobenzo(b)th10phen—2 amlde

trifluorcacetate salt

7 3 (Amlnomethyl)benzoylHD/L 2-ethylth1azol 4—y1g1yc1ne 3-'
'20‘methanesulfonyl 4,5,6,7- tetrahydrobenzo(b)th10phen—2—am1dei

‘ trlfluoroacetate salt (Example 87)

3~(Amindmethyl)benzoyl*D/L—2—ethylthiazolé4-ylglycine 3-
aminocarbonyL~4,5,6,7¥tet;ahydrdbenzo(b}thibphen—z-amidg.
"25 trifluproaceﬁate salt (Example 100}

3—(Aﬁinbmethyl)benzoflﬁD/L—ZééthyithiazoiFd—jlglybinel34
(pyrid-2-yl) - 4,s,s,v-tetrahydrobenzo(b)thiophén—é-amide'
trifluocroacetate salt |
30 - | |
3—(Aminomethyl)behzdylfD/L—z4chlorp—3—pYridylg;ycine 3-
'methgnesulfonyl~4,5,6,7mtetréhydrobenéo(b)thiophen-Z—amide
,-trifluoroacétate salﬁ (Exémpie 92) | |

T -,




10 -3- (Ami nonet hyl ) benzoyl - I/ L- 2- benzyl t hi azol - 4- yI gl yci ne 13 June 2005
4,5, 6, 7-tetrahydrobenzot hi azol -2-am de trifluoroacetate salt
trifluoroacetate salt 15.

3- (Ami n¥RPHIT§benzoyl - D/ L- 6- met hyl pyri di n-2-yl gl yci ne 3 PCT/GB01/65526

am nocar bonyl -4, 5, 6, 7-t et rahydr obenzo(b) t hi ophen- 2- ani de

'3- (Am nonet hyl )benzoyl D/ L- 6- met hyl pyxgdi n- 2-yl gl ycine 3 20

cyano-4,5, 6, 7-t etrahydr obenzo(b)t hi ophen-2-ami de trifluoroacetate salt

3- (Am némAmimomekkyk) bBhizo§ Dy ly2pyhil dire—3—-py@VyimA WReiddPyd- d- 2-yl ) -
4,5,6, 7; rob o(b).. thiophen-2-am de 25 .trifluoroacetate salt '
3- (Ami n%én%é%‘g?’}(%eﬁir ? %/ %)7 %ﬁﬁ‘?‘ﬁﬁP@Pﬁ@-‘%’dﬁ%ﬂ?@%‘zﬁnﬁ@@car bonyl -
4,5,6, 7ti;efxxa$tyda@aeaz;g( BhtlR qQERhane1e- glfp)de trifluoroacetate salt. . 30

3- (Am' nonet hyl ) benzoyl - D/ L- 6- met hy[ pyri di n- 2-yl egC| ne | o
4,5,'6, 7-tetrahydrobenzot hi azol - 2- am de trifl uoroacet ate salt. 13 June 2005

, WO 0%{ A7 frgg;é E _ pt ase i.bi tor conpound of
formil a (P%n =i E{}%S)?? b Cgﬂej%s‘ BE—SBF& ey T H‘@ 1vRidien,drcyano-
ani nonet [§//6, hytlebxghpdybento (byéheagﬂen%aﬁa@wﬂm QAA%L QL methyl
.10 X-X ISJG"C CONRl a ; Rla represents hydrogen, (1-6C)alkyl - o
pheny! (52 ’F@FF‘Ple Eg?s CONR d(CH2), in which mis Q or 1 and Rid is

hydrogen S , : '

. 3*(Amlnomethyl)benzoyl-D/L -2-chloro- 3—pyr1dylglyc1ne 3= (pyrld—

10 2 -yl)- 4,5, 6 7~ tetrahydrobenzo(b)thlophen—Z -amide

trlfluoroacetate salt

._3 (Amlnomethyl)benzoyl—D/L—Z chloro 3—pyr1dylglyc1ne 3~
ethoxycarbonyl— 4 5 6 7—tetrahydrobenzo(b)thlophene~2 amlde
- 15 trlfluoroacetate salt (Example 90)

3- (Amincmethyl) benzoyl f-n/L—é-chiorophenyiglycine 4,5,6,7- |
7 .tetrahyd:obenzothiézol—z—amide trifluordécetate salt (Ekampié'
. 88) |
20
3- (Amlnomethyl)benzoyl-D/L~2—benzylthlazol 4—ylglyc1ne 3
,methanesulfonyl 4,5,6,7- tetrahydrobenzo(b)thlophen—2-am1de

_ trlfluoroacetate salt

25_3f{Aminaméthyl)benzoyl—D/L—‘—beﬁéylthiazol—4—ylglycihe'3-
' amlnocaxbonyl 4,5,6,7- tetrahydrobenzo(b)thlophen—z-amlde'

trlfluoroacetate salt

- ‘3—(Aminomethyl)benzoy1~D/L~2—benzylthiazol-4wylglycine 3-
30 cyano-4,5,6 7—tetrahydrobenzo(b)thlophen—z—amlde

'  'tr1f1uoroacetate salt
-
7'3~(Amlnomethyl)benzoyl-D/L— —benzylthlazol 4—ylglyc1ne 3—
- (pyrid-2 ‘Yll— 4,5,6,7- tetrahydrdbenzo(b)thlophen—Z—amlde




(1-6Qal kyl or phenyl (1-6C) al kyl; Cy is a saturated or unsgfyatRgds nono or
poly cyclic, homp 15 or heterocyclic group, preferably contalning 5to 10 -
ring atom; and optionally substituted by one or nore groups R3,- or
R3i Xi - ; weari7RBa i ndependently is hydrogen, hydroxyl, (]FC&QI)BGHV(HSJSDGy,
(1- 6C) al kyl, (2-6C) al kenyl, (2-6C)al kynyl, (1- 6C)al kanoyl (1-6C
al kyl am noal kyl, hydroxy(1l-6C)al kyls1ta+boxy, 20 (1-6C) al koxyal.- kyl,
(1-6C) al koxycarbonyl, (1-6C) al kyl am nocarbonyl, am no(1-6C)al kyl,
CONH2, - r2EhibRoacatateacalyd , (1-6C) al kanoyl am no, - o
hydr oxy( 1- 6C) al kanoyl ani no, ami no(1-60Q) alrkanoyl am no,

(1-6C) al kyl am no( 1- 6C) al kanoyl am no,

di(1-6 a'(ﬁkﬁgha‘%&l@M*"?i%(g‘%a%“%l@ %%13“‘?%% al kylsul phonyl |

~am no, halo, -cyano, "nitro 1-6C) “al kyl

(1- 6C) athykgohghenyil- ,rﬁ,(ﬁaﬂelt;eltrammmaimo (- 80 citiene 2 tamidy | |

~(1- 6% i/ 47762 13 ,June %:005 PCT/ G(BOL/ 05526 - 121 al kyl sul pho__nam do,.
~(1-6C 51-’1'&% URFRBSHYSITEh 2 %ni nosul phonyl,  (1-6C). hal oal koxy, or (1-6C)
hal oal kyl ; X is a bond, -0, NR p, CH2, CO CO\IRI p, NR1pCO, SO2, NR1pS02 or -
"SO2NR1p; 5 Rai is henyl or- pyrldyl Rpis as'defined for Rla; Lpis -
sel ect ed-fAnipomre thyld merepnt -D/ ‘QJ‘UWHHWM 4-ylglycine o

. 4,5,6,7-tetrahydrobenzothiazol-2-amide trlfluoroacetate salt |
(Example 103). - | |
10 \ : ,
3- (Amlnomethyl)benzoyl—D/L 6—methylpyr1d1n-2-ylglyclne 3- -
methanesulfonyl ~4,5 6 7 tetrahydrobenzo(b)thlophen-2—am1de

trifluorocacetate salt.

15 3- (Amlnomethyl)benzoyl—D/L 6-methylpyr1d1n—2—ylglyc1ne 3=
amlnocarbonyl 4 5, 6 7= tetrahydrobenzo(b)thlophen—2—am1de

trlfluoroacetate salt

. 3= (Amlnomethyl)benzoyl—D/L—Gﬁmethylpyrldln-Z—ylgly01ne 3-
20 cyano—4 5,6,7- tetrahydrobenzo(b)thlophen—2—am1de

trlfluoroacetate salt

3—(Aminbmethyl)benonl—D/L 6—methylpyridin—2~flg1ycine'3—7
(pyrld— —yl)- 4,5,6,7- tetrahydrdbenzo(b)thlophen—2 amlde

25 trlfluoroacetate salt

3~(Aminomethyl)benzoyl—D/L—6emethylpyridin—2Fy1gly¢ihe 3-
éthoxydarb§nyl- 4,5,G,T—tetrahydrbbenzo(b)thiophene—2-amide
trifluorcacetate salt. ' ‘ '
30 - |
o 3- (Amlnomethyl)benzoyl—D/L— *methylpyrldln—2—ylglycxne
4,5, 6 7~ tetrahydrobenzothlazol 2-am1de trlfluoroacetate salt




-in which R3 is an amno acid residue, N(1- 15 6C)al kyl an}ymr%gyl,

N, N- di él- 6C) al kyl am nocar bonyl, N (1- 6C)al kyl am noal kano

N (1-¥2PHEhoyl ani no( 1- 6C) al kanonyl , C° hydroxyamf’f%"(@%)é;%ﬁ kanoyl ,

hydr oxy( 2- 6C) al kanoyl am no(1- 6C)al kanoyl, di (1-6C)al kyl am nosul fonyl,
hydrogen, hydroxyl, (1-6C)al koxy, (¥6C)al kanoyl oxy, (1-6C) alkyl, :
(2- Gé}a"}%yl (2 20 6C) al kynyl, (3-6C)al kenyl oxycar bonyl, (1-6C)al kanoyl,
am no(1- 6C)al kyl, am do (CONH2), am no (1-6C) al kanoyl, am nocarbonyl (1-
5C) al kanoyl, hydroxy(1-6C)al kyl, carboxy, hydroxy(1-60)al kanoyl,

(1- 6Q) al kaxyrivBR)=d kardyli,t ofrl-e@paluoaX y(fl feEmalky (1) (1-

6C) al koxycar bonyl (1-5C) al kyl o (1-6C) al koxyﬁar bonyl, (1 25 6C)al kanoyl am no,
am no, hal o, cyano, nitro, thisol, (1-6C) a Nyl thio, (1-6C) al kyl sulfonyl, (1
R3v 13 June 2005 WD 02/47762 PCT/ GB01/05526 - 122 6C)al kyl sul phenyl or
hydr azi do; 3 . BPRk-G2-Xa in which @ is
absent or absent or represents 0, S, -
SO S02 NRL, CO, OCO, COOf| CONRL NRLCO SO02NRL or NRLSC2; Rk represents a
carbocyclic or heterocycl optionally substituted by R3; and RL
represents hydrogen or (1- at’kyl ; R3, is oxo or is as defined for Ray,
X,ais CH2 and X, is 0, 10 $ or NR in which Rz has a val ue i ndependently
selected froma value for ; or a physiologically tolerable salt

thereof. 2. A conpound as_.efained in Caim1, in which: each R3a

i ndependent |y is hydrog®¥f hydrd¥gl, 15 (1-6C) al koxy, (1-6C) al kyl,

(2-6C) al kenyl, (2-6C)al kynyl, (1- 6(:8 al kanoyl, (1-6C) al kylam noal kyl ,

hydr oxy(1- 6C) al kyl , I} ' -

where:

Rs represents amino, hydroxzy, aminomethyl, hydroxymethyl or
hydrogen;
Rga represents hydrogen or methyl:
10 X-X is . =CONRj,;-
+Ri1a represents hydrogen, (1-6C)alkyl or phenyl (1-6C)alkyl;.
L is CONR1q{(CHz)p in which m is 0 or 1 and Riq is hydrogen,
{1-6C)alkyl or phenyl(i-6C)alkyl;
Cy is a saturated or unsaturated, mono or poly cyclic, homo
15 or heterocyclic group, preferably containing 5 to 10 ring atoms
and optionally substituted by one or more groups Ri,— or RyiXi—;
each R;, independently is hydrogen, hydroxyl,
(1-6C) alkoxy, (1-6C) alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-
6C)alkanoyl, (1-6C) alkylaminoalkyl, hydroxy(1-6C)alkyl, carboxy,
20 {(1-6C) alkoxyalkyl, (1-6C) alkoxycarbonyl, (1-6C) - :
alkylaminocarbonyl, amino(1-6C)alkyl, CONH,, -CH,CONH;,
aminoacetyl, (1-6C)alkanoylamino, hydroxy(1~6C)alkanoylamino,
amino (1-6C)alkanoylamino, (1-6C)alkylamino(1~6C)alkancylamino,
di(1-6C)alkylamino(1-6C)alkanoylamino,; (1-6C)
25 alkoxycarbonylamino, amino, halo, cyano, nitro, thiol, (1-6C)
alkylthio, (1-6C) alkylsulphonyl, (1-6C) alkylsulphenyl,
imidazolyl, hydrazido, (1-6C)alkylimidazolyl, (1-6C)




. carboxy, (1-6C) al koxyal kyl, (1-6C) al koxycarbonyl, (1-6C) 13 June 2005

al kyl.am bonyl, amno (1-6C) al kyl, CONH2, CH2 am noacetyl,
(1- 6C‘§ a| ggﬁg{/l am no, (1-6C) al koxycarbonyl an no, 2%%9895%% 0, cyano,
nitro, thiol, 1-6C) alkylthio, (1-6C),_alkylsulphonyl, (1-6C)

al kyl sul phenyl,, _i_m.dazol yl, hydrazi.do,. 1-60) al kyl i m.dazo , (1-6C)

o Ky IS o o g A A Ra e SHARGP R RBLOPBRORIPEY 1. b0
hal oad k@), -halloaiko:BC) dial @aldeyl had2aXikyilts a bond, 0, NH or CH2; and R3i
i s phenyl optionally substituted by R3a; and Lp is selected from30 WO
02/ 47762 *123S(2-BeRdr kPnyNRi(,3L8e)  GPkery¥ By caNBa¥d,, ((F26C) al kanoyl ,
am n 160 am do (CONH2), am no (1-6C) al kanoyl, 10

am ngchéf’%(gznyoﬁl( l?-dfu%%ﬁ'kanoy. |, hydroxy(1l-6C)al kyl, carboxy,

hydr oxy( 1-F6C) B¢ karayy] ¢4-%@) adkoxy( 1- 6C) al kyl , ( 1-

6C) al koxycar bonyl (1-50) al kyl ; (1-GC)al koxycarbonyl, (1 5

hydr oxy( 2-%66)]83 kaa'%]o fgﬁ“?\%(%@%éﬁaf kanoyl, di(1 6C)al kyl am nosul fonyl,
hydr ogen, 1hydrsoxghectelr &oal koxy, (1 6C). al kanoyl oxy, (1-6C) alkyl,
(2-6C)al kenyl PCT/ @A /05526 R3 is an am no acid residue,

N (1-6C) al kyl am nocar bpnayly, N, N-
N-(1-6C) al am noal kg I
C- hydr oxyam-yefd-
(1-6 | sul fonyl , .
representsSR3 or, a group of formia. 6C)al kanw/l am™mo, anino, halo, cyano,
Rk- Q- Xa represents a bond, CO, OCO COO or NHCO and RK represents a 2b

car bocyclic or Bi,ocyclic group, optFi{ onal4y_substit by _
N N 3z ' :
s ; s ; 5 ;
Ry
’ | Ry,
10 S ;
and S
in which

in which R3 is an amino acid residue, N-(1-

15 6C)alkylaminocarbonyl, N,N—di(1-6C)alkylaminocarbonyl, N-({1-
6C)alkylaminoalkanoyl, N-(1-6C)alkanoylamino(1-6C)alkanonyl, Ce-
hydroxyamino (1-6C)alkanoyl, hydroxy(2—6C)alkanoylaﬁino(l— |
6C)alkanoyl, di(1-6C)alkylaminosulfonyl, hyd;ogeﬁ, hydroxyi,
(1-6C)alkoxy, (1-6C)alkanoyloxy, (1-6C) alkyl, (2-6C)alkenyl (2-

20 oC)alkynyl, (3-6C)alkenyloxycarbonyl, {(1-6C)alkanoyl, amino(l-
6C)alkyl, amido (CONH;), amino(1—6C)alkanoyl, aminocarbonyl{1-
5Clalkanoyl, hydroxy(1-6C)alkyl, carboxy, hydroxy(1-6C)alkanoyl,
(1-6C)alkoxry(1-6C)alkanoyl, (1-6C)alkoxy(1-6C)alkyl, (1-
6C)alkoxycarbonyl (1-5C)alkyl, (1¥6C)alkoxycarbonyl, (1~

25 6C)alkanoylamino, amino, halo, cyano,

nitro, thiol, (1-6C) alkylthio, {(l-6C}alkylsulfonyl, (1-




R3. i.n which & represents a bond or (1-3C)al kanediyl, Xa 34§ und as

claimed ip. Jaim1l or aim2, in which R5 is amino or hydrogen. 4. A
conpound RO ed in Aaim3,in which R is hydr ogen. 5. AEHRGRE6as
claimed in Caim4,in which 30R6ais hydlr gen. 6. A conpound as clained in
any one of Clains 1 to 5 in which X-X%sS CONH 7. A conpound as cl ai ned
in any o of, Cl_ai | to 6, in 35 which the-al pha carbon atom (*) has t
conf of matioR HRACULPhRIE S8y ARe Isie 7762 PCT/ GBOL/ 05526 - 124 woul d

result fromcenstructd oo £s aD-A- ] i, NRA--CH( Cy) COOH wher e t he
NH2 represent gd}%ar%gof X- X. o%g A cor?prgjt? ngfg %17 aied in any one of C ains
to 7, in 5 which Cy represents cycl®alGeyX.—pi peridinyl, phenyl, 3,4

met hyl enedj enyl , _f |, .thienyl, imdazoly oxazol yl., t hi azol yl
pyridyl"qg§8¢%1 |E%I?Sp§%é%PﬁyPF ﬁéBﬁ?ﬁ?Pgsi25659P?iﬁﬁﬁaéhyﬂ; Xa 1s

3, 4- di Iy cibalenz ofrurgp rezemaef ur,yls, osopeseg[ R, | t@nybcd@r atgy, apdnmgnal |y
substi tutNﬁg Sy R3a or R31Xi. 10 9. A conpound as clainmed in Claim8, in
whi ch Oy WFepYeserttRe eycMBneaI ReprpeEearRta- ¢ capheryrlic or

3, 4- net hyleeBedi-Q¥y i RheMup, foptiénsha ot ReRtd-Wred RiveR 3-

i dazol AT oxaag] Srou O%al%g?é-l%-y;:g@t%ﬁ%&)zﬁ&e 4?)9’|e,@‘3f ¥ R 5-yl |
pyri d- 2- yEprgypent-s3hysirgigenpym d146¢h alpydizmi di n-2-yl, pyrim di n-4-yl,

pyrimdin-5- yl, .pyrazin-2-yl, pyrazin-3-yl apht h-1-yl, naphth-2-vyl
i ndol - 5-yl , iﬁaar%-%-oi’?", °3r,4l-sdian‘§ %&ﬁ@gf%}ﬁ 5‘{]3yr  Xredzofte - 204y Kz 0t S benzo
[b] thoes- 2ryNR, opt i whadhyrRSUhsd id Wﬁ%@ﬁrﬁ%@{déﬂ% 52 A q ALameund

as clained.in CGaim8 or Caim9, in which a
value for Rays

or a physiologically tolerable salt thereof.
2. A compound as claimed in Ciaim 1, in which:
each R3, independently is hydrogen, hydroxyl,

15 (1-6C) alkoxy, (1-6C) alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-
6C)alkanoyl, (1-6C) alkylaminoalkyl, hydroxy(l—GC)alkyl,
carboxy, (1-6C) alkoxyalkyl, (1-6C) alkoxycarbonyl, (1-6C)
alkylaminocarbonyl, amino(1-6C)alkyl, CONH», CH,CONH,,
aminoacetyl, (l-6C}alkanoylamino, (1-6C) alkoxycarbonylamino,

20 amino, halo, cyano, nitro, thiol, -1-6C)} alkylthio, (1-6C)
| alkylsulphonyl, (1-6C) alkylsulphenyl, imidazolyl, hydrazido,
(1~6C)alkylimidazolyl,(1—66) alkylsulphonamido, ({1-6C)
alkylaminosulphonyl, aminosulphonyl, (1-6C) haloalkoxy,. or (1-
6C) haloalkyl; | '

25 X; 1s a bond, Q, NH or CH;; ahd R3; " is phenyl optionally

substituted by R3a; and '

Lp is selected from

he

1




1 s hydrogen; hydroxyl; nethoxy; ethoxy; isopropoxy; mnet hyI lﬁ{e@d%

i sopropyl; acetyl; propanoyl; i sopropanoyl ; methylam nomet?‘u

di met hyl am nonet hyl ; hydroxynet hyl ; ~ carboxy; met hoxynet hyl ;

_met hoxy e bi#grb2 et hoxycarbonyl ; 25 et hyl.am nocar bonyl ; PCT/GBO1/65526

di met hyl am nocar bonyl ; ami nomet hyl; CONH2; CH2CONH2; ami noacet yl ;

- fornylam no;. acetyl am no; hydroxyd@e’i-yl am no, di nmet hyl am noacetyl am no,

- met hoxycar bonyl am no; et hoxycarbonyl am no; t-- butoxycarbonyl am no; - am no;
fluoro; chloro; brono; cyano; B@~qitro; thigl;, methylthio; methylsul phonyl;

- et'hyl sul phonyl ; net hyl sul phenyl ; . ﬁ“ hydr azi do; _

2-met hyli m dazol -4- yl; nethylsulp et hyl sul phonyl am do;

net hyl am nosul phonyl ; et hyl am ngsuf} Am nosul phonyl ;

| . trifluoronethoxy or trifluor orret hyl; gnd 35 R3i Xli s phenyl phenoxy,

- phenyl aqi ie en benzngd .adid res urw— b5~ mhahkyllamﬁmaamdﬂyll N i+ ch Q/

Cis 13 ] n ]\l/)QQ {n4ﬁgggrg%4,980&/ §?5%%)pr?)%elaﬁﬁ %tﬁ(g_nf &gm (i‘qy_qllohexyl

‘. pl perl prLperi noyl pi perl

B |sobtﬁq»r%ﬂllﬁfml@mhnﬂ-@tI-GClalﬁﬁilﬂGE' et F-pypaoxgiaminoyl - 6§heﬂ%an0yl

2- am q.ﬁt}ﬁ@gL d B 1, 4d thyl phenyl, - 2,45
di rret52y )f(ﬁ Géﬂh%ﬂﬁg?ﬁﬂ}lemﬁow E@ét& E{%%IY IIE{ i sopr opyl phenyl

 4-hydr Wiagl%ﬁﬁﬁoﬁﬁPﬁ}kphﬁéyPgeﬂf Qaﬁdﬁ 1¥Lhyl phenyl, 4- ( H2NCO) phenyl
j hyd[)oeqy;m)rmk@agpyl (1- ae)byﬁaﬁéymwyl nhewyd), aaadwdr chry-mef Byllkimsly |

“4- car bo r or aphenyl

4 A oty 0BT BRSSO PN ) cppcpnn,

5- met hydni:u’ro 2+ y6Q) ahkgdzobmddy| (CONHEX hyambnatdte@) ylkarowhi not hi azol - 4-yl,

54 ot yl o
forn%{am not%zoﬁg(% BMZ&l 2 ?ﬁl ggﬁfrglxyﬁl GC)%_M{ llycagboxy
hydroxy (1-6C)a kanoy (1 6C)alkoxy(1 GC)alkyl

GC)alkoxycarbonyl(l SC)alkyl (1- GC)alkoxycarbonyl (1
6C)a1kanoy1am1no, amlno, halo cyano, . _

- nitro, thiol, (1- 6C) alkylthlo, (176C)alkyisu1£onyl;l(1— o

15760)a1kylsulphenyl or hydra21do, and

Ry, represents Rj or a group of formola

Y
R~Gy-X,- _
in whlch G, :represents a bond or (1~ 3C)alkanedly1 X
represents a bond, CO, 0CO, COO or NHCO, and R, represents a
' 20 carbocyclic or heterocycllc group, optionally substltuted by
R,. '

3. A compound as clalmed in Claim 1 or Claim 2, in which
.R_ is amino or hydrogen ' | | :
25 .
4. A compound,es'claimed’ih Claim 3; in whicﬁ.Fg is hYdrogen.

5. A compound as claimed in Claim 4, in which

. Rge is hydrogen. | '
30 o | _ o
' 6. A compound as claimed in any one of Claims 1 to 5,‘iﬁ
which X-X is CONH. B |

r _ ‘

;'7.. A compound as claimed in any one of Claims 1 to 6, in

' 35 which the- alpha carbon atom (*) has the conformation that




yl, 6-nmethyl pyrid-2-yl, 3-am no-pyrid-4-yl, naphth-1-yl, @@BSZ yI
benzof ur-2-yl, 2-methoxyphenyl, 3-nethoxyphenyl, 4- nethoxyp eny

i ndan-5-yl, 2-nethylthiophenyl, 3 nethylthiophenyl,

3- net hy“@h%"i"ﬁ% phenyl, 2- net hyI sul phonyl phenyl ,  3-net h}’ﬂé’(ﬁ%&qﬁﬁphenyl
3-N, N dlnethylan1nophenyl, 2, 3- dlhydrobenzofuran 5-yl, 3 20
bronophenyl, .. 3-. cyanophenyl, 2-nethb¥$rcarbonyl phenyl, 2-

‘et hoxycar bonyl phenyl , 27nethy|pheny| 2-fl uorophenyl, 6- an1nopyr|d 3-yl,

~ 2- et hylwénmbd oreauit Erbmnzyhshmmuom- flromp-a @emwmmdmmmwmm —4- yI

2-chl or 1 ydrox ace Iam zgl -4-yl, .
2-N, N-. @@%ﬁtﬁb?5%1%o%c§§?frﬁgf h?%i I-E g'g 2- trlfluoronethoxyphenyl
2- trifluoronethyl phenyl, 3- chloropyrld 2-yl, 3-nmethyl pyrid-2-yl,

pyrazing2-yly, g ng@ﬁﬂd?’aiﬁlclgﬁlﬁe@f q.an a%%lon%n%fpwl'ﬂn@ rﬁg:}tcyl'? ; 1%'6" . |

conpound as clal 0 whi
gr oupP ofh ¥6¥ﬁﬁYaI?PB¢S%§tﬁ xiyc 1@ liky luh Pdpesrie iaty xa Rirnydr i3, A and the

other it bnSui sRfohdndunc 12008, WRIGHATT SRIRELITALL (662001 420 cach
of RzZr angd |s as d ned far a. .13. "A cqnpqund a n, claim

12, in Whi2R° 1i sPBY HiXbPV?ﬁld‘?;nﬂ RYCGHIoWitd a8P "flé)i' leﬂo%j’%r m 12
or . d ai :Dmdﬁnyln whi chihRasobenzydingan eshAcFuryd dyy dagenbl dhGeEhal Kyl ,

50 al ky é%wﬁ? SREEBPH AT o AR e it st p#a”‘ "henyl 10 or
-benzy® .. 15. A conpound as-clainmed i-n.any one of. Clains 1 to 14, in
9. A compound as clalmed in Claim 8 in which Cy represents
cyclohexyl plperldln—4 vl, phenyl 3,4-methylenedloxy—pheny1,
fur-2-v1, thien-2- yl thien- 3- -yL, 1midazolf4fy1, 0xa?ol—4;yl,
oxazol¥5—yl, thiazol;4—y1, thiaﬁoljS—yl, pyrid—z—fl, pyride—-
15 y1, pyrid-4-y1, pyrimidinfz—yl, pyrimidin-4-y1, pyriﬁidin—s—
yvl, pyrazin-2-yl, pyrazin-3-yl, naphth-1-y1l, naphth-2-v1,
' indbl—Swyi, indah—Sfyl, 3,4—dihydfobeﬁzofur75—yl, benzofurfzf-'
'yl or benzo[b]lthien-2-y1, optionally substitﬁted by R, or‘RﬁXii

.20 10.  A compouﬁd as claimed in Claim 8 or Claim 9, in which R;,
is hydrogéh} hydroxyl; methoxy; ethoxy; isopropoxy; methyl
: gthyl{*isdpropyl; acetﬁl; propanoyl, isopropanoyl; .
méthylaminomethyl; dimethylam;nomethyl, hydroxymethyl;
"_carbdﬁy; methoxymethyl; méthoxycarbonyl; éthoiycarbonyl;
25 methylaminocarbonyl; dimethylaminocarbonyl; aminomethyl;
CONH, ; CH,CONH,;  aminoacetyl; formylamino;.acetylaminOf
'hyﬁroxyacetylamino, dimethylaminoacetylamino, |
methoxycarbonylamino; ethoxycarbonylamiho; t—L
butoxycarbonylamino; amino;‘fluoro; chlorb; bromo;rcyano;

30 nitro; thiol; methylthio; methylsulphonyl; éthylSUIphonyl;'
ﬁ@thylSﬁlphenyl; imidazol-4-yl; hydrazido; 2~methylimidazol~4~
yl; methylsulphonylamido; ethylsulphonylamldo,
methylaminosulphonyl; ethylaminosulphonyl; amlnosulphonyl
“trifluoromethoxy or trifluoromethfl; and

35 R,X,is phenyl, phenoxy, phenylamino or benzyl.

11.. A«eompound as claimed in Claim 10, in which Cy is




which Cy is pyrid-2-yl, pyrimdin-2-yl, pyrimdin-4-yl, %3' :
pyrazi n-3-yl or oxazol-4-yl optionally 15 substituted by A or |X| 16. -
A conpound as claimed in any one of ains 2 to 15, in which Cy is

cycl oal kyd p2/pirper i di nyl , phenyl, 3,4-. nethyl enedi oxyph@ﬁ?gﬂqmﬁmgzb
‘thienyl, imdazolyl, thiazolyl, 20 pyridyl, naphthyl, benzofuryl, ,
benzo[ b] t hi enyl group, opti onal ly substituted by R3a or R31Xi: in V\/m ch Xi
is a bond, 0, NHor CH2 and R3, is phenyl optionally substituted, by R3a

- and, eggheRBadi fgepesgenthyxya , hpdm@ﬁmnhwd@axylx dce8Q)p Atdseiin-4-1- 60)

| kyl 6C) al k |k 25hd _’L6CIk
K v SR EAR ol kR B VLAT Mol c 28 L el 45 SO Kof
. al kyl anammnaabenyllplgm:md@h—@@yal kpher@GNHz a@l—iii@@‘htdmyla,m froacet yI

oo piiRaRshank R, Uy Rletg Ca R AR A0 e cyano.
al kylguﬂpm@hl,'tylpl‘-}@nhfh dézél @Ilmeﬁjﬂd’lme@b’l(l‘lsgté? vaphieadbz oyl , (1-60) - .
. a|ky|SULEBﬁﬂéﬁy@€heﬁ 16Ch p&ﬂ |pb@@ﬂmndMEHH¥mﬂHEf??%;4 g}nfg% -

- hal oal kox é al oa A conpound as cl ai ne
whi ch c9mﬂ§oz§st yépsﬁes(} p|%’@?’?‘a?ﬁhﬁnw prigygroxymethylphenyl, 3-
3, 4dﬁEtFyﬁeaﬂﬁm?ﬁhpmpﬂ¢hyl buhyaﬂdﬁyméﬁhylﬁhaﬂylifniﬁhibqiyphenyl
i m dazo | az .aZ0
ot qes ebRsaRORT PR it st ke e At ki .

benzbif) u& ghyhylphebymz 0 4[-phiemceryphepiy 1gr @:metrq@tﬁlmraz 4};11 s u:bsidlamled@ by R a

or 1 S 4C _ i n which 5 R3a
is hydr gén é‘gﬁgﬁfﬂfl[ﬂﬁgoﬁh&bﬂ é)?d}ngi%olpr%%cgo% rret y et hyl ; R
§ sopr opﬁprm%@mynot i-apafod-vii:s Gprapasiria g 1R/ 8 thyI

i et hy kgl DafEhbyhi k- SYTEt by SherBanhoadol J@Iﬁpxymrhyﬂmpyna 3-

met hoxycar bgn hox rbo net hyl am.n car onyI
di net hngm ﬁo%‘ﬁFB@)’ﬁr?P’r ﬂ’et ﬁ’y‘lamm“:’y pyrs bl naphth-1-yl,

15 naphth-2- yl benzofur 2-yl, 2- methoxyphenyl 3- methoxyphenyl
4-methoxyphenyl, indan-5-yl, 2 methylthlophenyl 3-
methylthiophenyl, 3vmethylsulfiny1phény1, 2-
methYlsulphonylphenyl 3- methylsulphonylphenyl 3-N,N-

‘ dimethylaminophenyi 2,3- dlhydrobenzofuran 5-vy1, 3F’--"
20 bromophenyl 3= cyanophenyl 2- methoxycarbonylphenyl 2-
“ethoxycarbonylphenyl 2- methylphenyl 2- fluorophenyl 6= ,
amlnopyrld 3-y1l, 2- ethylthlazol -4-yl, 2- benzylthlazol -4- yl 2~
methylsulfonamldoth;azol 4-yl, 2-chloropyrid-3-yl, 2-
hydrdxyacetylamihothiazol 4- y1 2-N,N- dimethyiaminoacetyl~

25 aminothiazoi—4—yl 2- trlfluoromethoxyphenyl 2-
trifluoromethylphenyl, 3- chlor0pyr1d 2-y1, 3—methy1pyr1d 2~y1
pyrazin—z—yl;,pyrazin—jfyl, pyrimidin~2fyl and pyrlm;dln 3-yl.

12. A compound as claimed in any one of Clalms 1 to 11, in.

30 Whlch Cy is a group of formula

Ry

)%xb

in which one of X* and X® is N and the other is NH or S, and




10 CONH2; CH2CONH2; am nbacetyl; fornyl am no; abetylarrino1

: June 2
nmet hoxycar bonyl am no; et hoxycar bonyl am no; t- butoxycarbony aﬁanogn1no

fluoro; chloro; cyano; nitro; thiol; nethylthio; methylsul phonyl:

et hyl suvoh@nytsz met hyl sul phenyl ; i m dazol -4-yl; -hydr azi'dyc'r/(;Bmmsszﬁ-
2-met hyl i m dazol -4 15 yl; nmet hyl sul phonyl am do; - et hyl sul phonyl am do;
nmet hyl am nosul phonyl , et hyl am nosul-phenyl ; am nosul phonyl ;
trifluoromethoxyor trifluoronethyl; and for . R31X; are phenyl, phenoxy,

" phenyl aathoobrRherayd R;20.51%s AaftinpslifbraR,cl aimed in G aim 18, in whi ch

Cy is cycl ohexyl, piperidin 4-yl, 1-acetyl piperidin-4- yl, l-'
propanoylplperldln yl, 1- |sobutyrylp|pe|r|d|n A-yl, 1-

‘an1noaéétylﬁlﬁémpéuﬁd4éﬁ e | ig-Gradopkenyin @hich X* is s and X°

hydr oxyghgnyl , . 4- met hyl phenyl , 2, 4-di net hyl phenyl, 3,6 25 di net hyl phenyl ,.

'4-ethylphenyl, 4-isopropy|pheny|, 4- hydroxphenyl, .. 3- an1nonethy|pheny|

4-an§nonethy|pheny|[ 4 (H, NCO) phenyl, 4- hydroxynethylphenyl

' SrhydrmxyHEAhwbmbanhb.aszxﬂhﬁmkaxyneummtnhenylor4craiﬁoxyph£ﬁy%h1éh

LSoPOROARNEIN s, LPEPNED By e L RPN SR,

nethylBEDaihhn@yﬂbmﬂhannhyﬂﬂnxﬁtﬂ e yd]l k&adwlrampinoi Nt Kirdzdl- 4-yl,

~2-amn I [ )

2" am nab) piEPalHop SR MGRET! [ ) a ¥l suBeoffENE 1! aéﬂi%nﬁfh L
naphf hog- ?anwénzofur-z yl or 35 3-ej hyl benzot hien-2-yl. 20. A .conpound
as claimed in any one of Clains 1 to 19, in 13 June 2005 WO 02/47762

‘PCT/6801/05526 -128 mhlch L Eﬁggesents CO CONH CCNCHS or CONHCH2. 21. A

conpouhd - ashc FEFREYTIh 38 £FIAUEED | 1 \HRERe | QF COARLBF LCERCHS: 81
: which Cy is pyrid-2- yl pyrimidin-2-yl, pyrimidin-4- yl '

_ pyrazin-2-yl,’ pyra21n 3- yl or oxazol 4~ yl optlonally
15 substituted by R3a or RhX '

~16. A compound as 'cla‘ifned 'in any one of c:L'a:i.m_s,_-z to 15, in |
whlch Cy is cycloalkyl plperldlnyl phenyl 3,4-. _ c
'V'methylenedloxyphenyl furyl, thienyl, 1m1dazolyl thlazolyl
20 pyrldyl naphthyl benzofuryl, or benzo[b]thlenyl group,
optlonally substituted by R,, or R,X; 1n which X; is a bond,. O,
. NH or CH, and R,; is phenyl optlonally substltuted by Ry, and,
each R,. 1ndependent1y is hydrogen, hydroxyl, (1-6C) alkoxy,
 (1-6C) alkyl, (i-6C)alkanoyl, (1-6C) alkylaminoalkyl,
25 hydroxy(1-6C)alkyl, carboxy, (1-6C) alkoxyalkyl, {1-6C)
alkoxycafbonyl, (1-6C} alkylaminOCarbonyi, amiﬁd(1-6C)alkyl
' CONHW (ngONHz, aminoacetyl, (i-GC)alkanbyiamind, (1—6C)
'alkdxycarbonyiamino, amino, halo, cyéno,.nitrd, thiol, (1 GC)
alkylthio,'(l—GC) alkylsulphonyl} (1 6C) alkylsulphenyl
- 30 imidazolyl, hydrazido, (1-6C)alkylimidazolyl, (1-6C)
- alkylsulphonamido, (1-6C) alkylaminosulphonyl,‘aminosulphonyl,
(1-6C) haloalkoxy, or (1-6C) haloalkyl. -

17. A compound as claimed in Claim 16, in which Cy is

35 cyclohexyl, piperidin—é—yl; ﬁhehyl;‘3,4—methylenedioxyphenyl,
fur-2-yl, thien-2-yl, thien-3-yl, imidazol—&—yl,‘thiazol~4?yl,
. thiazol-5-y1, pyrid-2-yl, pyrid;34yl; pyrid-4-yl, naphth-1-y1,

AL




- 22. A conpound as clainmed in any one of Clains 1 to- 21, irH@WUdétdB@ S

sel ected from N-acetyl al ani noyl ; serinoyl; threoninoyl; ‘aspartoyl

~glutanoyl ; N, N—dlnethylan1nocarbonyl N, N—dlethylan1nocarbon

N-(1,3- Q@&ﬁ?ﬁ%l|utylan1nocarbonyl 10 N net hyl - N—ethylgﬁiﬁgﬁﬁW58ﬁyl

N net hyl acetyl; 2-N acetylan1noacety| 2- N-acet yl am nopropanoyl ; 2- N—(2L
nethylpropanoyl)aninoacetyl 2 -anlﬂb273 - hydr oxypr opanoyl ; 2

am no- 3. alqgdroxybutanoyl 2- hydr oxyacet yl am noacet yl ;

di met hyh hbs%f?bmybenﬁ9ﬁpég@n}ﬂhydﬂbkﬁnZQﬁMﬁ@w¢n1%nxlDQﬁ0umﬁ nethy
ethyl; gpreP¥hal 2yPEaB¥LirdceddiPiRlyl &t hylz allyl; propynyl:
aIIonxycarbonyI acetyl; proplony |sobutyryl an1nonethy| CONHZ;

am noacet yl ; am nopropi onyi; 2 am nopropionyl ; an1nocarbony|acety|

- hydr oxymet hyA céampouhbldégxtﬂtafifﬂed Ga Reim 2L-6h){:d'r @Q)é&@tet]yﬂ in which

2-h h
G A Y i e S s o R A e R TS

acet yl asthypl ; aisaprophller apetydn; pﬁdpanoyﬂwtﬂsopﬂaﬁnﬂdyno

e Lo EY I ne Ry L A B 3y bRz, 20 23 A
O 3 qackukal anédnpkimechiloy h‘etmﬁmhﬁtﬁm’w@fﬁm%ﬁ?o@?mﬁﬂow |
N ot RSy b SO BT ED: e b Gy T %p&éﬁoﬁ 2 N (2

et hyg mmﬂ{komz@mmgacgmxhoa%ea;rplrmf%ﬁmarmw oa@wl,amﬁm,
am no- 3--hydr oxybut ano

Z2- hydr oxyacet an1noacety|
dlnethyT% ﬂ%%ﬁ?FBﬂ?Y¥aﬁ§Hpog@ﬁhQﬁMﬁqggﬂ t-acetoxy; nmethyl ;. -

- ethyl; BaESY | ca2bBhPPYind; 2atiivRY; h)@l@i(ﬁﬁﬂ,, ﬁﬁo%'o' y|cyaﬁ{c9'p)/rm‘ﬁro,

an.

aIIonx carbonyl acetyl; pro |onyI |sobutyryl' am_nonet hyl CCNHZ
an1noac€? hBﬁiBB%BnyWet%Y¥%ﬁ LIRS Fo R Y%ﬁﬁ%ﬁ&ﬁ&ﬂﬂonylacetyl

hydr OXYIH@{:Wisu]]—thMQEQX‘iﬁ)ibaz%qrm%, %MﬁwcwetIQyM&awﬁnpanoyl
15 yi; methylsulphqnylamldq, ethylsulphonylam;do, _
méthylaminosulphdnYl'rethyiamiﬁosulphbhyl._aminoSulphonyl
trlfluoromethoxy or. trlfluoromethyl and for RHX are phenyl

phenoxy, phenylamlno or benzyl

20 19. A compound as clalmed in Claim- 18 1n which Cy is
| cyclohexyl piperidin-4-yl, 1- acetylplperldln 4- yl 1-
,.propanoylp;perldln 4-v1, 1- 1sobutyrylp1per1d1n -4- yl 1-
_aminoééétYlpipefidin—4 -yl, phenyl, 4-aminophenyl, 3-
~ hydroxyphenyl, 4-methylphenyl, 2,4- dimethylphenfl. 3,6-
25 dimethyiphenyl‘ 4- ethylphenyl 4- 1sopropylphenyl 4~
7 hyd:oxphehyl 3- amlnomethylphenyl 4- amlnomethylphenyl 4~
"GQNCO)phenYI 4- hydroxymethylphenyl, 3-hydroxymethylphenyl, 2-
hydroxymethylphenyl 4- carboxyphenyi 4- isopropoxyphenyl 2-
. 'chlorophenyl 3,4- methylenedloxyphenyl 4 phenylphenyl 4-
. 30 phenoxyphenyl, 5-methylfur-2-yl, imidazol- -4-yl, 2- .
| meth?lthiaqu—é—yl, 2-aminothiazol-4-yl, 2-formylaminothiazol -
4-yl, 2—aminothiazolr5—yl, szbxmylaminqthiazol?5-yl, 2~
phenylthiazol-4-yl, 4-aminopyrid-3-yl, 6-methylpyrid-2-yl, 3-
amino-pyrid- 4—yl naphth 1-y1, naphth -2-y1, benzofur 2-yl or
35 3- mephylbenzothlen 2-yl.

20. A compound as claimed in any one of Claims 1 to 19, in




Lp rep
" Rk- G2- XDNGH) . vvh| ch & represents a bond or (1-3C)al kanediyl, X 20

13 June 2005 WD 02/ 47762 PCT/ GBOL1/ 05526 -129 net hoxyrret hyl 43 june 2005

met hoxycar bonyl met hyl ; et hoxycarbonyl; ethoxycarbonyl; fornylam no;
acetyl am no; am no; chl oro; cyano;, nitro; thiol; net hyI t hi o;

met hyl sWIORBATAZ et hyl sul fonyl ; net hyl sul phenyl : and hyBERGRIYOSH6 24, A
conpound as clainmed in any one of Clains 1 to 23, in which L represents’
CONR1d and Lp represents N 25. A com@dund as clained in Caim24, in which

- each R is_ 10 selected independently from hydrogen, amno, hydroxy, (1-
- Q0) al kythiqh Isaspnegesyis GA- GUPEH kadoyCBxnr (QONHCH; . T ,
- 5C) al koxycar bonyl (1- 6C) aI kyl , am no(1-6C)al kyl and cyano. 26. A conpound as

cl ai ne g‘gy one of d ai ns to 24, in, 15 which L represents. CONRi a and
en TROU \@ &;W?e‘?eb?eg%ﬁ%@ 28 oinawhiedp Loflsf GIONH @r

represents a bond, CO OCO COO or NHCO,. and Rk represents a .carbocyclic ‘

~or héterocyclic group, optlonally substituted by R3 27. A corrpound as

clai me®3 n @ aigmBind mamtdvithedi $n aﬁysehecbedchEQmBV\@ @Y 44762n

PCT/ GB 3 ent.as-a bstituent at .
" the 3- Q%%%:}t??%n %)f Qﬁ%bg gh;-gtgm{rahy enzo ]hrpocy en%e’é?%%fylts Ir(l;presents

a car bdbregmegeyla @ﬁﬂﬁ@tqykoxgbatbmnyl gMQuﬁdlmethylamlnocarbonyl
. N, N-diethylaminocarbonyl; N-{1,3- dlmethyl)butylamlnocarbonyl,

-10.NFmethylfNeethylaminocarbOnyli N4methyiaCetyl}i2}N— -
'acetylaminoacétyl 2-N-acetylaminopropanoyl; 2 N (2—‘
methylpropanoyl)amlnoacetyl 2-amino-3- hydroxypropanoyl 2-
amino-3- hydroxybutanoyl 2- hydroxyacetylamlnoacetyl o
dlmethylamlnosulfonyl hydrogen hydroxyl methoxy, acetoxy,

15 methyl; ethyl; propyl 2-propyl; 2,2- dlmethylethyl '
allyl; propynyl; allyloxycarbbnyl acetyl prop10ny1~
'1sobutyry1, amlnomethyl CONHN amlnoacetyl amlnoproplonyl
aminopropionyl ; amlnocarbonylacetyl hydroxymethyl
hydroxyethyl carboxy,lz hydroxyacetyl S 2= hydroxypropanoyl

20 methoxyacetyl methoxymethyl methoxycarbonylmethyl '

‘ methoxycarbonyl ethoxycarbonyl; formylamino; acetylamino;
-amino; chloro; cyaﬁo;'nitro: thiol} methylthio; o
methylsulphonyi; ethylsulfohyl; méthy1sulphényl; and
hydrazido. ' - ' o

._‘25 _ |
23. A compound as claimed in any one of Clalms 2. to 22, in
' Wthh R, igs selected from N- acetylalanlnoyl serlnoyl ,
threonlnoyl aspartoyl, glutamoyl, N-(1, 3- dlmethyl)butylamlno—
, 'carbonyl N- methyl ~-N- ethylamlnocarbonyl N methylacetyl 2-N-

' 30 acetylaminocacetyl; 2-N- acetylam1nopropanoyl 2-N-(2- |
_méthylpropan0yl)aminoacetyl, 2-amino-3- hydroxypropanéyl 2~
amino~3~hYQroxybutan6yl; 2-hydroxyacetylaminoacetyl; :
‘dimethylaminosulfOnyl;-hydrogen;.hYdroxyl; methoxy; acetoxy;

- methyl; ethyl;,propyl}‘2~propy1;_2,2~dimethYlethy1; 7

- 35 allyi;‘prGPYnyl; allyloxycarbonyl; acetyl; proﬁibnyl}
isobuﬁyryl;‘aminpmethyl; CONH,; aminoacetyl; aminopropionyl; 2-
- ‘aminopropionyl; aminocarbonylacetyl; hydroxymethyl; 1-
hydroxYe@hyl; carboxy; 2-hydroxyacetyl; 2-hydroxypropanoyl;




~ CONR, . dwanab/47per epresent's R3 i-~,, R3 29. A conpound as cPeT/&B&1/p352€ ai m 28,

10 (1-6C) al kyl am nocar bonyl group; and (ii) . V\,hen R3 i's pr esgeg,gnéaﬁofa
substituent on a phenyl or -pyridyl group, it is a hydrogen atom
conpound as clained in any one of clains 1 to 24, in 15 which L represents

in which the heterocyclic group is substituted, by one or two R3 groups.
13 June 2005 - 131 30. A conpound asiZz%-ainmed in Caim?29, in which each-R3
.group is selected from hydrogen, hal ogen, (1-6C)alkyl and (1- 6C)al koxy 5
- 31. A coapoomgnashylai medhpﬁ.yazayrbon&'lmfet@yéh nethoxyzarbonyishi ch L
~represe S’ n I z, X and
Xza ar eéglz )%%%gaﬂﬁefe?ﬁg@%&gﬁﬁﬂg ag%%y?%}{r%oﬁl?lnd ggr%la:@n%idorﬁ Cl.ai m 31,
in Ray ¢gangd: %@ﬁpkok?éaﬁboﬁl?lthmthl&: MRFNAHENGPRBERY or cyano; R3z is |
. hydr Oge@t 15 B£8nyD; OhelRyl 532 phenhidr egen hyk=6ExR kanoyl , S
- am no al kanoy?’ (1 6C§{al koxy(l 6C) al kanoyl or 15 benzyl oxycar bonyl ;
- and als CH2. 33. . A compound as clained in Caim 32, |n\/\/n|cth|s3- a
. ethoxycaa bonylcbﬁpbahyldss- ‘4fadyeldoieptaih ol @f- Z3Hims8-1 to 23, in

“eth th 320
fjg‘_t hggg‘gllt"b i//ll)-'ﬁ,égrﬁlsﬁyg cg} ‘h:a%%%tf%g %eg%r anyl ,- 3-

di met hyl am nocar bonyl - 6- benzyl oxycar bonyNte rahydrot hi eno[ 2;3-
. b] pyridin-2-yl, 3-dinethyl ocar bonyI 1/ ’

b] pyri din-2-yl, 3-dinet hy/a Bar bo .-v
thieno[ 2;3-b] pyridin- 2: 3- ¢ net hyI am no%ar bo

~g”

, {-' 25, A compoﬁnd as claimed in Claim 24, in which each R, 'is

10 selected 1ndependently from hydrogen, “amino, hydroxy,  (i- '
6C)alkyl, (1- 6C)alkanoyl (1- GC)alkanoyloxy, (1-
5CYalkocharbonyl(l—SC)alkyl,‘am1no(l—6C)alkyl and cyano.

26. A compound as clalmed in- any oné of Claims- 1 to 24, in
15 whlch L represents CONRd and Lp represents

in which ng‘represents R, oOT a-group of formula

_ R,.-G, -Xa-
 in which’ G, represents a bond or (1-3C)alkanediyl, X,
20 represents -a bond CO, 0CO, COO or NHCO;: and R, represents a

"carbocycllc or heterocycllc group, optlonally substltuted by
R,.

27. A compound as clalmed in Claim 26, in which Ip is

25 selected from




25 am noacetyl tetrahydrothieno-[2,3-b] pyridin-2-yl, 3- 13 June 2005 ‘

di net hyl am nocar bonyl - 6- nethoxyacetyl-tetrahydrothleno[z 3-- b] pyridin-2-yl

or 3-ethox carbonyl-tetrahydro 4,7 meth t anobenzo(b) t hophen-2-yl . 30 34. A

conpounyO4&Hé1edi med i'n any one of Clains 1 to 33, in whPENGBOESSBONH and

Lp is 13 June 2005 WD 02/47762 PCT/ GBO /05526 -132 in which Ray is :

sel ected from N, N-di - (1- 6C) al kyl anf hd€arbonyl, di (1-6C)al kyl am nosul f onyl

- (3-60) al kenyl oxycarbonyl, (1 5 6C)al kanoyl, _hydrOxy(l—GC)aIkanoyl,

‘(1-6C)alkoxy(1-6C)aIka ] (1-6C)a|koxycarbonyr, (1-60C) al kyl sul fonyl

- (1-6C) al kyl sul phenyl , @ @2-Xa.in which either Xa is CO 0OCO ‘NRLCO
(where RL is-(1- 6C alk E6C and &2 are as defined

previously, or Xa and G2 ar ' ' 2k

.thiazol-2-yl, 10 thiazol-4-yl, :

or pyrimdin-4-yl. R3y"-, R3. ' pe ormul a | as clalned in

-Caim1 and as naned in any one of the.Exanﬁies hérein, or a :

_physi ol ogi cally to1er .5 salt thereof. 36. A pharnaceutlcal -

conposi tion, which co conpound as clainmed in any one of Clainms 1

to 34 together with at phar maceutical |y acceptable carrier or

excipient._ 20 37. A co v=.~u_as cl ffmelnn pe~of Clains 1 to 34 for
~use in therapy 38. Use of a conpound as i any one of Clains 1 to
34. 25 for the manufacture of a medi canment {If or ‘the treatnment of t he
‘hunan or non- human body to conbat a- cono' i esponsSive to a

in which (i) when R, is pr_esént as a substituent at .the 3-
position of a 4,5.,6,.74tetrahydrob_en‘zot'hiophene' 'groﬁ.p', it
. represents a carboxjr gfoUp ;.a (1-6C)alkoxycarbonyl groﬁp ; or a |
10 (1-6C)alkylaminocarbonyl group; and (ii‘) wheri R, is”preselit as
a substituent on a phenyl or pyrldyl group, it is a hydrogen
atorml.

- 28. A compound as claimed in any one of Claims 1 to 24, in .
15 which L represents CONR,, and Lp represents |

T x

or
. .
29. A compound as claimed in Claim 28, in which the

' heterocy@l.ic group is subs’t,itu'ted‘ by one or two R, groups.




tryptase inhibitor. 39. Use as clainmed in Caim 38, in whithigeizosondition
is 30 selected from 13 June 2005 WD 02/47762 PCT/GBOA /05526 - 133 asthmm
allergic rhinitis, eczema, psoriasis, atopic dermatitis, urticaria,
rheumatoid arthritis, conjunctivitis, inflammatory 5 bowel disease,

neur ogeni ¢ inflammati on, atheroscleroqg?_and cancer. 40. Use as claifned in
Caim39, in which said condition is as %na. 10 41. A conpound of fornul a
(I'X) Z2-GH(Cy) -.L-L [,X) . wher ei n L Lp are. as defined in any one
of d ai rrgg; tqé %mﬁguéﬁégizcéél‘ﬂﬁé b?cgl%%{??%hef%o"f*}l 3K 1R BRGPhe
conpoundss pbesykghyeiroe Hyaebhyh; t hhaggén 2- arviate snd, phany! glyci ne 5-
nethylth%%§gkkg%¥lnethylanide. 20

5 31. A compound as claimed in any one of Claims 1 to 24, in

which L represents CONRjy4 and Lp represents

in which Riy, Rs,, X, and X, are as defined heréinabove.

10 '
32. A compound as claimed in Claim 31, in Rﬂ,is‘(l—
6C)alkoxycarbonyl, N,N-dialkylaminocarbonyl or cyano; Rj, is .
hydrogen; X, is O, § or NR,, R, is hydrogen, (1-6C) .alkanoyl,
amino(1-6C)alkanoyl, (1-6C)alkoxy(l-6C)alkanoyl or

15 benzyloxycarbonyl; and X,, is CH,.

33. . A compound as claimed in Claim 32, in which Lp is 3-
ethoxycarbonyl-tetrahydro—-4H-cyclohepta (b)thien-2-yl, 3-
ethoxycarbonyl-4, 5-dihydro-5H-thieno (2, 3-¢]pyranyl, 3- .

20 ethoxycarbonyl-4, 5-dihydro~5H-thieno([2,3-c]lthiopyranyl, 3-
dimethylaminocarbonyl-6-benzyloxycarbonyltetrahydrothienof[2, 3~
blpyridin-2-vyi, 3—dimethylaminocérbonyl—tetrah?drothieno[2,3—
blpyridin-2-yl, 3—dimethylaminocarbonyl—6:ace£yltetrahydro~A
thieno{2,3-b]lpyridin-2-yl, 3-dimethylaminocarbonyl-6-

25 aminoacetyltetrahydrothieno-(2,3-blpyridin-2-yl, 3-
dimethylaminocarbonyl46—methoxyacetyl—tetrahydrothieno{2,3~
b]pyridin-2-yl or 3-ethoxycarbonyl-tetrahydro-4,7-
metganobenzo(b)thophen—2~yl.

30 34. A compound as claimed in any one of Claims 1 to 33, in

which L is CONH and Lp is
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R@ R

or
in which R3y is selected from N,N-di-(1-6C)alkylaminocarbonyl,
di(1-6C)alkylaminosulfonyl, (3-6C)alkenyloxycarbonyl, (1-
6C)alkanoyl, hydroxy(1-6C)alkanoyl, (1-6C)alkoxy(1-6C)alkancyl,
(1-6C)alkoxycarbonyl, (1-6C)alkylsulfonyl, (1-6C)alkylsulphenyl,
and Ry=Gz~X, in which either X, is CO, 0CO, NR.CO, {(where R, is (1-
6C)alkyl), SO, or NR,S0; and Rg and G, are as definedrpreviously;
or Xz and Gz are both absent and Rx is pyrid-2-yl, thiazol-2-yl,
thiazol-4-yl, pyrazin-2-yl, pyrazin-3-yl, pyrimidin-2-yl or
pyrimidin-4-yl.

35. A compound of formula I as claimed in Claim 1 and as named
in any one of the Examples herein, or a physioclogically tolerable

salt thereof.

36. A pharﬁaceutical composition, which comprises a compound as
claimed in any one of Claims 1 to 34 together with at least one

pharmaceutically acceptable carrier or excipilent. .

37. A compound as claimed in any one of Claims 1 to 34 for use

in therapy.

38. Use of a compound as claimed in any one of Claims 1 to 34
for the manufacture of a medicament for use in the treatment of
the human or non-human body to combat a condition responsive to a

" tryptase inhibitor.

I ’ -
"39%. Use as claimed in Claim 38, in which said condition is

éelected from
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asthma, allergic rhinitis, eczema, psoriasis, atopic dermatitis,

urticaria, rheumatoid arthritis, conjunctivitis, inflammatory
bowel disease, neurogenic inflammation, atherosclerosis and

cancer.

40. Use as claimed‘in Claim 39, in which said condition is

asthma.

41. A compound of formula (IX)
Z,~CH(Cy) ~L-Lp
(IX)
(wherein Cy, L and Lp are as defined in any one of Claims 1 to 34
and Zé is NHz or a salt thereof, but excluding the compounds
phenylglycine 4-methyl-thiazol-2-amide and phenylglycine 5-
methylthiazoi—2—ylmethylamide.






