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;e3err DH6~TPWO 02/ -t 7762 PCT/ GBOL/ 11 S52G  SERI NE PROTEASE | NHI Bl TORS Thi.s
invention relates to conpounds which are inhibitorsof the serine proteaséfggy
t rypt ase, wigpppiagamaceut i cal 5conposi tions thereof and to th&ifghessis t he
treatment of thehuman or ani mal body. More particularly it rel ates
toconpounds for use in the treatnent of mast cell nedi ateddi seases such as

ast hma Il ergi ¢ and i nfl ammat orycondi ti ons, to ph i
conposi Hﬂ{mﬂﬂjmﬂmw and t 03ERING PROTEASE INWBITORSt nent of ﬂm@mﬁmwm
ani mal boay. me, the nost preval ent of all nast cell nediatedconditions
af fects abolfi®®%% of the popul ation inindustrialised countries andhere is
evi dence that j.tsincidence and severit re e ease. . Fu re,
.thelSincidencef% Sdﬁ?ﬂaqﬁ%ﬂ“d@?i%%?%st¥ig?%%ggﬁ%gt%%ggﬁd%%%ub%%é%?géggof a
l'i nk bet vekntlavdenimemadt epé¢ ut anystase, t heopkarmateghecal

di seasg; | é‘ér%nﬂ)@éi&’ioﬂé VRS- &SF | £¥§dc & hghe DF OREAOLONSEE | €& 8Bnent Cof Nene

snarrowi ng of the airways in_the lungs, was the najor20feature of asthna.

However, RY¥m3®s ¢ aREedhyPedd- tHaxe nPrakhadl @Ry ntE heelahes £8 an integra

part of thefsyeh@PEnt Wiethe hseasathent bl mdsOncOf1 anealbeegen by an

asthmati c_generates astrong ji.nmune 3ysten1re ponse mhléh.té#gﬁers rel ease
. Hrfretamie

of 25var i oUSSTHFFRMTTOr3® et WPar 309 ALleHi A RT3t S RIEPFEnes
from i nf | eavmét otoncelts. plHdesaceéuct eak ecohpeper toabs | thyrebft Ardbtood vesse
wal | s,, at L of | amat or intQ-t ti s .and ¢ r t he snooth
nuscléigr%%%%%ﬂgggirmay§$ %égéiﬁ%églgf ?ﬁ%i%ﬁﬁggﬁgéfg%%@$%egﬁﬁ%bd and

t he30t i ssues sh@thmaf irhearoparpoerageihechi alhysasThesh | aadbebed cell s

cause danggeqipPidhe epidbeliabogel 5§ bENENGtPSp@i sMBYS ExPOosing nerve
endi ngs which stjnul ates secretionof nucous as we|| as augnenting the

! !
i nf | anmat PR BYE EaksT $gt FRUP T 228 e2Bf  HREFOKT Ri P 3B FusEAREhHESi s a
ﬁonplex diﬁ@ﬁ@@nééegmgpééveﬁh@yﬁ@ferbgegha pﬁ@ﬁé£§éiVeFﬂFMBé?ﬁﬁﬁétSpﬂé
yper-responsLveness_o I tra ea n ronchi as a.result o cnronic
e PP adils SR it LT e8e AR 05 B Phd e B0 HS Bkl hey and
;. Ql2_, suyErORicrHT 7GR PCIiEBAI408S2G e2vironmestapaphbl aganal a&hdckkai ng

of the undgLlying Eﬂ%SEFQe Leukocytes and mast cells are present in the
epi t hel i umand snooth muscle tissue of the bronchi where they are activated

initially by bIndFiRlby. shecvascbehhared BhRt gerenelosongerieeéphors:e-
Act i vat edtRBsha bl Bnd edbLasSke da HUWReE ©h Phef DunEd, oraPr t HBI Magbem cal
medi at o sfof the i flagﬁatoryHres§onse.'n.asthna”as wel | gstﬁngynes.

Mor eovet %%‘é‘bﬁ%?@ Hedrat or sTOYEVRT I afrat P oiC%r E= g8 3t 8d 8§ -enzymat i ¢
react i onsinflamhaviadedimashe cebhgsahd anninbegral pargeofiotkeul es are 10
rel eased atjo f ells. It has therefore been proposed
t hat chen?%%?fgéﬁggééé#r%%gn%ggé%% [s probably accounts for the early
bronchi ol ar cofBerichabatiespohsent pdlesvgenrbyi ansaseepetbregpndierdaats

af ter expogHbfy! QnRhhd0sPsr &h! BEEEBRse THR: 8RN L ¥1§56PABLECedBer ACTI ON 'S
maxi mal _at around ;? m nut es aftﬁr al | ergen ix psure, recoveré ccurring
Y i3 ¥ B

over t4re ERAELPHG AntHADTROOFE. “FRLApPFExi Mt EHTIBYA Lt FRUNG s, the
early asthsakbtriencsi bromsihbl hmmetdoby aellst herhdeel inereaseesheratory
function i n | 1 yebegi .1 hj e rs 1S hnRX%i en 6
20 and 12g€%§$%bg¥¥€¥ %&p%gﬁpg}&§%iggF§?é ﬁ%?ﬁ%ﬁt?ggg%ggt?gﬁhggkagg%ﬁganied
by a mar kedllsiciebsethe theswembendotonhtadimbherymeethsmugeilet paeng
bronchi ol @ﬁesgyﬁgygvs%g andegpi thekiahat L 8gKeSrraRde 501 bl bBE hAKOthBe
airways. These cells_are attracted to the sjte by rel ease of mast cel

deri vetP 2biefeabt atel L. afertRer TRRTKBYENgt FREgRt FURVErd BB§ of dealing with
an ast hmajakl agkatSryi £81 Bsbeansbodhhager t6r YgeWBhEbheauaRs calllvaysntfng
expand. IFE nost effective.bronchodiIaéors arg.tﬁe &? aﬁrgnergic agonists
whi ch mi nfe®t RETERY T o8P 9P Bdr BRAVFn® 30 " FRe¥ GRS Het § - t8eb°aRa arE

si nply adofnmstensdatowéhd hangsggntmnhgl ehs. inbhemeat ibnobyhoeurshai ct or
drugs axetB%iggi' ¥e°£fuﬁ8u£8k§ﬂ9£é termsynptonatic relief, and do not
prevent asthma attacks nor deterioration of Iung function over the Long
term 3% Anti-Thifaaprbioryldragsosnénxadieeafpgiyeauenahy characterise

corticost gi,ohdsgaEss dl e0qui -debymiaed bR AsHBMBrtBELARYveEaBDEEYcaLe has
anti-infl amatory act|V|t§bgnd has been found to be extrenel¥ saf e.

Al t hough EHBRREROABEYRECR AP nPnERSULPE2FE9TES PR eBBRréRE26 - 3

reactions which irritate the epithelium lining the airway and



side effects and are currently preferred fox initial preventive therapy in
children, it is well known that they are of limted efficacy. " The use of
corticost evadlg7é2n ast hna therapy was a nmaj or 5 advance SipmERGBMASSHRS € very
effective anti-inflammatory = agents, however, steroids are very powerful,
broad spectrum anti-inflammatory agentg._and their potency and
non-specificity means that they are seriously limted by adverse side

effects. dQel iSdN-BESL@4d Elﬁf@]&é@fﬁgt&ftﬂ@&&m&yﬂﬁ? i phales . 10

t echnol ogy has reduce side effects but the reduced em c exposure
fol | owi ng i nhat Sty ses | 0 8P sCehl 3 oeS uRH%%‘F?‘ébJr% e cRRLERebheR,
there is and eimmamqméeleselemé obEistiearbyohshi heheper sigepfatde di sease.

.There therefq need. f or n alte native ast hrma_t her apy
which is ae‘:sa"f‘aet |ve sbn}?lbm%r or?/ or %(Fn‘rh h%{%a%l%?ﬁ’%e%sge%?

whi ch dantdie I%ﬂ@lt@bsueh@temmﬁﬂmast heallTrypiesecia nlebemjof secretory
*pr ot ease G mr@et £8h ﬁ(aé‘k@erhfcﬂ ROSEL: bPs b@f'f‘l’fé"%’ﬁ@l?rﬁh@@é‘f}?pept' de
20 processing and ti ssue I nflammation. Tryptase is one o arge nunber of
serine prift YNy b3t iR cds pYall AT RFENe? ol SIPFEOVRY r cBRFAUREHAY of a

}M ge var 'r@dllalifonpét“)’?f dfm&ma@i&ﬁeéﬁes%éﬁ@f%eé@%y%gw@étm,re?ctlons

i brinolys ertilization vel oprrent, nmal i ., ne cul ar

patt er ni it DG Ir%%t?% s S gt o%dﬁurﬁb?ﬁrggaﬁ%%%%r %ﬂ;e% The?Pf ot eases
have Uejenrafﬂleﬁmd:@dlhswmggm@natimyp:bﬁseaﬁ itélremains relatively

unexpl or ed. r S e e in

Letramer of catagtt ey LePh Bl iR Uha e o REL B R0 L
appear s terdaves eglealbbyine eepant s afwngtiidecar herbrertineobrot eases whi ch

have been-ghaiactedsefesdbypt a@eaﬁ %éé@f@dlﬁ NeWBSEpELhle SELALE DAYa DL anul es
and after nmast cell activation, uman pt ase can be neasured readlly in

a vari et i GFRRFEEE FP R HELORRT RbL Fe, HReeFeBhaphSFEREICt rypt ase
appearis i feddrei dh opgl rﬁéiﬁﬁﬂlm@er@rmnca si% eathliyedespeéabi el épgesever al
hours. pt ase al so ears in san% es._of nﬁsal and Iugg | a %ge fl uifl from
nroptc SRR EEnarr RDER vt iy (P edh R cpn g oo 2 Suta ' B
PCT/ GBOL/ Q852 & ivdatle Ypt 26% ¢1§131MEV11d1m@1$ catled emrhyvaetlmt\g(tm beatogoual
br ocesses; WAL e JeLd v 'anﬁPgthgﬁ AL o PLRSL SR PufECtin which

] B af v fe

Accordi ngly, mast cel tase In t|on may alue in't
pr ophyl axm%rr@@nbly rlé%mtweﬁhhnverﬁew thre métleemaxqcﬁs@l dpeeWedndfti ons.

Mast cAl | sncaip Q@cﬂiﬁ@uéﬁﬁérbé‘xﬁ@é@ré gE—ﬂ@p@nﬂ@Bé @@thaﬂﬁeeﬁél@éﬁléﬁecmm s
t hereby i Ilcatln tryptase in_bpth ato a non- atopl ﬁa ¥
cond ) oribeaen s A Rerbit STirerest otn chin 8Y e

pro- MVP3 ¢qat os niah 1 kt n@t b oprob elasel By e’h@ocpth mmeolrel @nsdi ne)pltﬂneled%y

i ndi cati ho i e t n l'ing.

Furt hor e Re e e b Bl oo o o e T e e e

G prot e rﬁ%@t&‘ﬁ‘e@d rieeepror %l’eengAF@}e%m%I @fldfﬂ@%t neet bg@er EVeaf | ammat i on

poi nt SS9 Q@b 0aEke! - physhesogi cal role, for exanple in nodul ati ng 15 pain
mechani snms. G yen tr%tg ase

ti pl e, mechanis f action, it h been
proposed that tr§PEX ?Wﬁ?bﬁy]?‘b%%r‘ﬁ%?db‘@a%eﬂtfg‘g?ﬁjrn? ht%r%%da“?
di seases.atThesle ismclitde &obdothcloddibatchr adruasvhieh (spesesi abtbyys to

i nfluencing th | ammat or onpone erlying hyperr act|V|t , and
20 the ch?’g%?%gfl Bij:k(l)?l ok néage(ggev? (r;b’é%(g]?ﬂgﬁ'g@é‘?% %1'"% e nig): chr O%I c
obstruct i y@rénwe pHNAr ¥gehseas ewh CePDhiand t@lh!é neeeiynki bf O&aﬁeﬂa§ﬁﬁ3 es;
rhinitis; psoriasis rmatiti artgrltls ase;

Lo TG TRSRL 820 S PREed ofS TARE A1 Be1 Prndhihy 8 kb8 o ni e SPRSE,

cystitis; b}251m1h@le\rs1e headacée, heoncigendcustnitaornmadions ande pprnmarlly
mechani s n s r h r

pre- ecl arrnsi;m%@élb ee%ﬁiﬂ:1EI ogﬁne%gﬂégélg%g%ege%\nﬁ'%ﬁ n%]!r%?zrféa Ion andéltgﬁ
rrenopauseast:léh%e@t%@@kﬁl egradeyemﬁ%mnaea Lungufunet henagyey ; the
.pancreati{isy @@gmcertain viral ,. 30 infections (tong, Exp. Toxic Pathol,
1997, 49, 40% Stei nhoff et al., Nat. Med,, 2000, 6,_151; Dovvnl ng and

M yan, 3% mmunol At oY L ampppory 19Ty - sHel| 3F ShaTvebYeyte AARd BAtum Di s.
1995, 54, -5409icdezenpsia, abal amposendany Wéedeyn Bsahmal?epeﬁdpy 1995 53,
312; Br al 2000, . 6, dac 99 39,
101.) The“t ?l%%?%%claﬁgepPaﬁc?BFe Il§§€|a|mlg§t9f?yp gggll |tor sﬁ léf\}%
utility tN\O@2¢xi7&@@1PCFAGBOL/ BBER@Igh such cromolyns have mlnlmal

»



-5 where nmast cells have being induced to degranul ate by whatever
mechani sm i ncl udi ng anaphyl actic reactions due to exogenous substances,
e.g. norphgerimeiuced bronchoconstriction (Bowran and Randpctiesbhesaks of
Phar macol ogy, 2nd edt., 1980.) 5 In W96/09297, W95/ 32945, W94/ 20527 and
US 5,525,623 a variety of peptide based _conpounds are suggested as
potential inhibitors of the nmast cell protease tryptase. In W95/03333 a

tryptase sphebetpscts PmQvadedchyranpl ypeetédeeg@btal-nanlieihromthe |eech
hirudo nedicinalis. I.n W96/08275, gcretor 10 Ieﬁﬁoc%te prot ease i nhi bitor
(SLPI) arkFE¥EREVeE r HypERpY %%e?@bf Rgbe beehSiBont FPVRNFBRE ERey are

proteol ytof athivedyedfitayptase. In W99/ 55661 certain

4-am nonet hyl ol ¢ _ester derivatives.are_proposed,_ as_potential tryptase
Fn bl ors. e RavEShanr {Suhi PRAroEared: mar ShaTE coASrRB e 18 KPS g
certai rb | @ophte i sinteletlotmi ascaverpaptfeat aveyart { etnf vemmstonii bi t ors of
‘the seringyphok €a86uwetdy Pt 888rofBEL LR PEriNESG£P 0“895?ﬁ2¥§eEHEEHer been

found to have good bioavail abili It s envisaged that onpounds of

fy. , DOL
the i nven®ioh WifiaDorperYisedantAotnenthein PRECRERaRABNROBNEPPEBBAGEBXi S
of ast hmembaths at 58t ofhof here abbeighislantindtbanbpt 9ayes88dst Hensrredt st ed

by tryptase such.,as allergic rhipitis, skin conditions such as eczenmm,
psoriasigﬁoﬁ?gb?%n%egﬂﬁ¥? ?Stﬁﬁﬁgﬂ??ﬁcg?igger %ﬁ%ﬁtﬂ?ﬂnﬁrfﬁPFiFE,
conj uric? i vethseologf | amwatedyc@d bbodel efif seasebubethoegeadacedf bgamamion,

at her oscl i n T I d e i nvention
provi des §£§§§%¥§sg0?%ﬁ§%§?O%HQ%%%ESn %%E?glﬁgggffg)géhggﬁeLp ~X * L~ H2N
K6a 30 (1yndesyynipdbe -afiept PCT/ EBOEE OSERETre 6igher tel BBt 2RPECEENESCAN NO,

hydroxy, aftReI@shydr1 Yk OXNEEEBYFsET oRYEhO0EseRBA. represent s hydrogen or
methyl; 5 X-Xis selected fron1-CthC}L, :CONRla-, -NH-CO-, ! -NRl a-CH2-,
-CHZ-NR a-, -CHpere thexpiorecepllil. remping,pgreceborpn- 21tRFR2EEBResent s
hydr oged, a4 th6£) eh&kyhpprwphenyl é1a66pabkybfféct ige CONRY 8- (n€HEmhatokp Whi
& is o st rmtadofeibatoly 5RO Inschront §ELGRrFa, BRoROERE hererbRyc i ¢
group, prastehadly containing 5 to 10 ring atoms and optionally substituted
o oy (5, EEVEHRES S8 88 SR, JacRchy Ry RUepenEnpal plyeroen
(160) al kaf®yfs padety RFRpPEATnbal R§I InHgHYedy{n-BE}aPRYPELIEEr boxy,  (1-60)
al koxyad kyrocédsbhg ahkoxysandoNyFlatvhabldnal kyt-ppt HOsaL BOBYE, of a
anino(1-6£ggé§y£ﬂm§§¥kgf ggggggw%totease enzymes which play a central
role in the regulation of a wide variety of physiological
processes including coagulation, fibrinolysis, fertilization,
development, malignancy, neuromuscular patterning and
25 inflammation. Although a large number of serine proteases
have been widely investigated, tryptase still remains
relatively unexplored.
Mature human tryptase is a glycosylated, heparin-
associated tetramer of catalytically active subunits. Its
30 amino-acid structure appears to have no close counterpart
among the other serine proteases which have been
characterised. Tryptase ig stored in mast cell secretory
granules and after mast cell activation, human tryptase can be
measured readily in a variety of biological fluids. For
35 example, after anaphylaxis, tryptase appears in the blood
stream where it is readily detectable for several hours.
Tryptase also appears in samples of nasal and lung lavage
fluid from atopic subjects challenged with specific antigen.



20 am noacetyl, (1-6C)al kanoyl am no, hydroxy(1-6C)al kanoyl am no,

am no( 1- 6C) al kanoyl am no, (1-6C)al kyl am no(1-6C)al kanoyl am no,

di ( 1- 6C) alwgydratg20( 1- 6C) al kanoyl am no, (1-6C) al koxycar borpdiagiaimssgm no,
hal o, cyano, nitro, thiol, (1-6C) alkylthio, (1-6C) alkyl sul phonyl, (1-6C
al kyl sul phenyl, 25 im dazolyl, hydrazigo, (1-6C)al kylim dazolyl, (1-6C)
al kyl sul phonam do, (1-6C) al kyl am nosul phonyl, am nosul phonyl (1- 60

hal oal komi» pQras(elh%@) adpaldilicaled i & b;m FQ o NRIR 1o Co ,
CONRl P 502 , NRIpSQZ or SO02NRI p; i is pheny pyrl dyI
Rpis a§rdx§1aaw e 1™ @iy std ofelagd aﬁqn@ﬂmmm of masts celﬁas ~ SS

YA &%ﬁ@ X R3z S S %

.RBY R3Y S RsZ S fg%ﬁéY lNla§§%JB§£ﬂ3\ﬁ$é§?égg%§3§$§&éﬁ$§%§%R%ﬁlno acid
resi due, aue@El6@)zaluey |iam v ariiveiylLaxd sN-afiq LBQtatdnt &fi rocaricriy ,of
N ( 16C)al I | :
C- gydr%i;}r{z%%tﬁo@é}qa a O%fneody:%&r# g:%oilyé((gn%&{nkanoy gc%) ﬁ%}%ﬁxgata? kba?]noyl ,
di (1- 6C) &ldoy mmerwt andd riogEpe rdadrioxyd ch -6 é:IHémqhy

1-6C) al o | 6 e
ES- 6C§ al kﬁgﬁﬂI oxy)éanr {}@ % )élés ancc)‘;)y‘%!IJ('LaC?nyAnnoC£ %hqb—)é)% g%/lk am do ( CONH2)
,amno@hm@mmmmmwmmemmnmmmm$6©awammmﬁmmmmm$£@mww,
o kosyl 1 BoP R R RS el o (R g E0eedse )
(15C) alok eyeyecerthmoomd 1y i) 6,C)‘c31é¢mtqyl1&tﬁmtﬂrg p:0] pahﬂiaiog:qcaﬂo ralid rop thi oI

1-6C Iklth 1- 6C).al kyl I 16C | Kyl h d d
Ray 1 epr dois AR dat A e R S TR o G et or
repr esentem(d]erﬁié dihanediytaska dan ahsantam creapfaasrerﬁ—spﬁqtes,n SthuREa NRL,
CO, NRL SOZ t b I
or 25 HelE AR (b o Bhar 19 EuDets T by R SR K dept Ceint s
hydrogen oy  bfilgdd kKyhysiological role, for example in modulating

15 pain mechanisms. Given tryptase's multiple mechanisms of
action, it has been proposed that tryptase inhibitors may be
beneficial in a broad range of diseases. These include
conditions such as: asthma (specifically influencing the
inflammatory component, the underlying hyperreactivity, and

20 the chronic fibrotic damage due to smooth muscle thickening);
chronic obstructive pulmonary disease (COPD) and pulmonary
fibrotic diseases; rhinitis; psoriasis; urticaria; dermatitis;
arthritis; Crohn’s disease; colitis; angiogenesis;
atherosclerosis; multiple sclerosis; interstitial cystitis:;

25 migraine headache; neurogenic inflammation and pain
mechanisms; wound healing; cirrhosis of the liver; Kimura’s
disease; pre—-eclampsia; bleeding problems associated with
menstruation and the menopause; cancer (particularly melanoma
and tumour metastasis); pancreatitis; and certain viral

30 infections (Yong, Exp. Toxic Pathol, 1997, 49, 409; Steinhoff
et al., Nat. Med., 2000, 6, 151; Downing and Miyan, Immunol.
Today, 2000, 21, 281; Tetlow and Wooley, Ann. Rheum. Dis.,
1995, 54, 549; Jeziorska, Salamonsen and Wooley, Biol.

. Reprod., 1995, 53, 312; Brain, Nat. Med., 2000, 6, 134;

35 Olness et al., Headache, 1999, 39, 101.) The underlying
principle is that a tryptase inhibitor should have utility



R32 is oxo or is as defined for R3Y, and XZis O S or NRZ in which RZ has
a val ue independently selected froma value for R3x% WD 02/-L7762

PCT/ GBOL/ (Jopidm774¢2 or a physiologically tolerable salt thes@Eotpoisse a
hal i de, phosphate or sul phate salt or a salt with amonium or an organic

am ne such as ethyl am ne or negl um ne._Conpounds of formula | have
surprisingly been found to be 5 particularly effective as inhibitors of

tryptase gid £ g, sbovwea SUrRLyS1 BY; S 'fﬁé&c‘!&ﬁyté?ﬁe&f%ﬂ&i‘é@e%ﬁrw%@@&er

serine pr ot ease_s. ACpOI‘ di I’lg t o anot her aspect, . e present Invention
provi des mechwpotmd Dicieodimg aataphubadet ¢ neeadlerennaheeetooerq@erous

physi ol ogi e I .1 he i i Gh: .1 nd tl

P hyar ogeits rindeg e 27y AP RORL AR qed oo SRS RiRLLR ERRARES. <,
al kynyl , ¢1éGahkarbsktbgdk 66F Bhikyhandhoay ky?" kydrox}CB06C) al kyl ,

carbo 1-6 , (73~ - 1
-aIkyIgﬁ?ngcarg%%s*#ggﬁg%%yzig@g%%i%?#5%%Kﬁ§§?%£é%%;£é?§g%§n%é%%%y??% a

(1- 6C) al kKoY T %,P%Htﬁé? hagesycarpoRRianihe, SuavRstefard, Pelyanblahi tro,
t hi gl, ll-lﬁﬁih@:(ljwfé d%&t(l&ég@&%fﬁ&{gyi_s%f@@@@l c?/é,tlf C@Q?El :(Yhf”dﬁ,%'p@yj“

I M dazo , razi ao, T a 1 m Z ) - a Su ohanm ado,

(1 60 o L R AR SR S rPROCURERONY | RS kRS hirBaPROSY oAb S| 160
hal oal kyl froth tlise al derid, hOrulibl medCtRnaand. R31ni BOpbLoyL7optecnat byy
substituted by R3a% Lp is selected fromN\. REBNR3 ~Rs s s ~s 25; ; Rs
R3v RN lewroeytye protegseinimiBitgr [BLPE) aandni@bluei §regseabe,

N-(1- 6C) at kyt-a8F NRLws beayh , fbhﬁhdtéliﬁﬁaiikym@(%%@és Yhe activity of
N—(1-6C3aIK%§anlnoalkaq&§ WD 02/ 7762 PCT/GBd [ OS

(150 ol KERESFAH no( A5 08y 37 KBRBRYI CCREA 1 df DAY LHF HEL B EP ST RARByPEte™
hydr oxyl 2d46£) wh kaney | @ant notbpb&edl kanpytendi 41663 pbkybaninbsui fonyl ,
hydrogen, hydrﬁgyﬂave now found that certain aromatic compounds
15 carrying certain lipophilic side chains are particularly
effective as inhibitors of the serine protease, tryptase.
Certain of these compounds have further been found to have
good biocavailability.
It is envisaged that the compounds of the invention will
20 be useful not only in the treatment and prophylaxis of asthma
but also of other allergic and inflammatory conditions
mediated by tryptase such as allergic rhinitis, skin
conditions such as eczema, psoriasis, atopic dermatitis and
urticaria, rheumatoid arthritis, conjunctivitis, inflammatory
25 bowel disease, neurogenic inflammation, atherosclerosis and
cancer.
Thus viewed from one aspect the invention provides a

tryptase inhibitor compound of formula (I}

R, Cy
X )\ Lp
\x R L/

30 (1)



(1-6C) al koxy, (1-6C)al kanoyl oxy, (1-6C) al kyl, (2-6C)al kenyl 5

(2-6Ctal kynyl, (3-6C)al kenyl oxycar bonyl, (1-6C)al kanoyl, am no(1-6C)alkyl,
am do ( CON)2/478¢3 no( 1- 6C) al kanoyl , am nocar bonyl (1- 5C) al kan9gke1/0s526

hydr oxy(1- 6C) al kyl, carboxy, hydroxy(1-6C) al kanoyl, (1-6C) al koxy(1-6C)

al kyl, (1 6C) al koxycarbonyl (1-5C) algyl, (1-6C) al koxycarbonyl, (1 10
6C) al kanoyl am no, am no, hal o, cyano, nitro, thiol, (1-6C) alkylthio,
(1-6C) al kjlesdd:f onyl, (1- GC) al kyl sul phenyl or hydrazido; and R3y represents

R3 or a group of forrru - Xa i,n L pr or
(1- 30) al kanedi |1eR§eFSBFés%n 3% Bgﬁé,gxtﬁo, %@m%ﬁy? ReAR Ruf Aot
representse aly@ardgmy,cl | c or het erocycl iC group optionally substituted by
R3. It will beg appt % %&p each represents 20 a bond,
t hen - Gz- Xa- ré‘bre nts a us the terms absent and a bond are used
i nt er cRangeabPy % g sleaged st i ¢Al=Ghr ¢ i LBhpound¥ ofCthe i nvention,

‘RS pref era y-digpr esemi, SNRNL no- ok, dw,dr-agen, -, meceopr, ef-erabl-y afydr ogen.  R6a
preferably reﬁresents hydrogen 25 1'n the conpounds of the invention, the

al pha at grmre% preferably has the confornmation that would result from
construction fHQrmeszbsaezam riqa:h’rco:gé\llHZ O €Y) a 0G0H ahepleen e (N y &brebent s

part of XX dofte, papneci gtadiLhah 10 phos $PeghTCALLORyatBn

desi gnati on D reJTe i'guration. I n the cBnpound
i nventPon( L -&8l)esisyolt mmwyh@@&)@ikﬁwl groups preferably contain 5 to

10 ring atoms Qptionaldy i dididld vhsad HatkdetRiRR e} eafedidrom 0, N
and S; al kyl, al kenyl or al kynyl groups or al kyI ene noi eti esLﬁ% ]p(freferably

contai n {PMo F GiRRCYCH S FFouRy RY e ek - Cfdiniagyd efet%bl y

have ri ngtyme s c?pﬁibrﬁam}ormgbmdmdomxie e I g rapsp pregf erabl y
contain %Bﬁ 16 ring atons. WO 02/-477& PCT/ GBOL/ 0SS2G -10 Ra i s

pr ef er abl ydrogen . X-X may, for exanple, be selected from -CH=CH,

- CONRI1E-, - NH<E2h RBQII-EMEpendﬁer:}P\II-Es hgireyen; OQHroxy 00, -OC=0- and '
CHz CHz-

DTEE o ST LA Y Ny PPy TR, A De Bl MU o

ring is rﬁ@faélﬂ@g‘kwla, céHﬁ)(h) tﬁels}edlagmmcpalsluch d@@&xmrl@)@}@fbr abI y CO.

Thus a p ri XdE) - a{li%cﬁqcapp
parti cul g&f\%ﬂt}és ﬁeﬂa]?éei{ “ﬁ‘ﬁogﬁ for (1- Géhjal kyl : netﬁls_ or ethyl;

and for ;ﬂrﬂéﬁgﬂra(ﬂemaarwy b0 B~ §fHehlFet hyFONHR d CHeCP RS er abl y
hydr ogen. anil%c%z@wle,s of - mratlrcaﬁc@rlmrw,s Kypdrdsxcp( B- 2N, kNG nand

CONHCH2 m)re pr H o
car bocycl3E Y ﬂf#%% CBS‘ é@m%amﬁn%@h%)o%?%oﬁa%%%t ic,
nono or pinl(;ﬂc—y&ﬂ)ra:l}h}yblaumm bbm@ra:ﬂmﬁrmritmmmg (b-6©® 25, nore preferably
up to 20 %[]%1 e LRy cy&&%ig nay; EJ_LB‘S 085 0f 001 a
cycl oal kyaf1 I ycy (?ﬁ Jfl:w heny cglrou]:&F lc(i/c E)al i@ﬁpgroup
fused wi tat ﬁr%) rt‘i b & xﬂe%u]r%frechycloar kyl
groum@rerﬁfdaﬁz@l C'l@?{hi@il&cﬁoupﬁv6§m}a§1rﬁy&éﬂpﬁﬁly|(ﬁﬂtdC)CyClOheXyl 25
A CyCloalqﬁyl é&ghona 1§g?rﬁPH%:“n§H< é%f%géh éhgﬁb tléﬁgnggulphonyl
(1-6C) haloalkoxy, or (1-6C) haloalkyl;
X; is a bond, O, NR,,, CH,, CO, CONR,,, NR,,CO, SO,, NR, SO,
or SONR,,;
30 R,; is phenyl or pyridyl;
Rip
Lp is selected from

N B o .
3 OO

is as defined for Ri,:



by one group R3, preferably an am no or al kyl group. Exanples of particul ar
val ues for a polycycloallcyl group are (6-10C) polycycloal kyl groups, such
as bi cycl wa keyd7762f or exanpl e decal inyl or norbornyl. A polpmycb@alskyl group
is 30 preferably unsubstituted or substituted by one, two or three R3
groups, for exanple al kyl such as nethyl.. An exanple of a pol ycycl oal kyl
group substituted by al kyl is isopinocanpheyl. A phenyl group is preferably
unsubstituted or subs |twted by one or tmo RB grRps. 35 A napht hyl group

i s preferabl yyun %4éd or su . one R ¥pl es of a
CyC|Oalkyl’iLME;:|. | group used a phenyl Ranyl and
t et rahydrona hyl group GQ PCT/ B84/ 052 ,
preferably “Unsub¥tituted or.su stltUied by oxo, or one of two R

Exanpl es of groups substit ut ed by oxo are 1oxoi ndan- 5- yI

1oxol 2§sy apht h-R,

groups.

group, "this ma be, éexanpl e,
pol ycyclic g & i p
the ring system and in totdl up to 25 nmore preferably up to 10 ring
system atons. 10 Exanples of a heterocyzllc grggp when it is a nonaromatic
nonocycli c group are azacycl oal kyl group§ suctpzas pyrrol sdi nyl and

pi peridinyl; azacycl oal kenyl groups, suchja l'inyl; diazacycl oal kyl

gr oups, such as pi perazi nyl; oxacycl oal'ky\_ g/ such as

t et rahydr opyranyl; 15 oxaazacygh@alkyl grd%ps such as norpholino; and

t hi acycl oal kyl groups, such as tetrahydrothiopyranyl. A nonaromatic
nonocyclic group preferably contains 5, 6 or 7 ring atons and is preferably
unsubsts timedhochsubstituted by one group R3. 20 Exanples of a heterocyclic
group when it 0 e bi cyclic groups, such
as azacycl oal i P&gaﬁ 'FE.} en3+ 3{’E%Io%lrdlcet\jx%req#l%%lrhI\Jgr{;%/ndol yl
duhydrous@?habiylam%@@¢ah9@mﬁauuNoNrﬁyl1aﬁ@>@bryhﬁyan@pgaaenﬁér|Ny|1—

azacycl oagkyh1kysed: Mbhkansl-0al Kyki-288) éyﬁana§1aa§a8y@t@c%gguaﬂ@hynyl and
thienyl fused wth c cI?aIk uch as rah ﬂrobe %b&P en
Aoyl opetT By BreRTRRine T B et ALRaRY De BYOFATEAT of LaLkaRPYRSBIBPOLT Kyl are
4H—cyci@he©1albahbybnyalandeCealprdmmnésanﬁbhpnpbhyaﬁcbéhh|bpheayyl
Further e i cycl are |

ot er acycl DAL T EPsp 1 Euer AERghYESEDLC (B k29 kD B ey

4, 5-di hydf®- 5@&@1@%@Y¥,3(é}6ﬁ9@byﬁaﬁybxﬁﬂdrbenyahydloﬁﬁﬁéhbﬁ@oslb]pyr|dyI
Exanpl es 9&1ﬁoh9186P£Y£§1C il r@@ﬂalﬁ 'émeb@¥i€&¥a1kdﬂm%%dyC|'C group

are furyl, pyrrol %? |en I mdazo % thlazoli %
pyrlda2|n9W1nﬁ9?F HY%§ éy?a§?ﬁ9Ylan YEFPRY i hyPC) B EYéraSP§ G¥¥ubst i t ut ed
or SubBSIhyﬂﬁdx?YlOGG alkamoyE6 gneapsalkEXampLes)aikanhgnermmycl|c group
when it i [ 055 ycl i c group
are bicyc grounzisgg éné égi?EFT ?B é E g§%s%§ ?%%%E i
benzothieﬁ@balknub¢§rbenﬂlbehioﬁﬁiaibayby1EManplesm@ﬂOpahaioulayanalues for
RS are: Sqfppoancamno @fL@FrearﬁgFthbbaC@iy&@raﬂk99¥h1faﬁyrnoxh

threonlnoy aspartoyl or_g
) C)alkylsulphenyl or hydrazido;

20 Ry, represents R, or a group of formula

Y
R,-G,-X,-

in which @G, is absent or represents (1-3C)alkanediyl, X, is
absent or represents O, S, SO, SO, NR,, CO, OCO, COO, CONR,,
NR,CO, SO,NR, or NR,SO,; R, represents a carbocyclic or

25 heterocyclic group, optionally substituted by R,;; and R,
represents hydrogen or (1-6C)alkyl.

R,, is oxo or is as defined for R,,, and X, is O, S or NR,

in which R, has a value independently selected from a value for

Rayi



for N (1-6C) al kyl am nocarbonyl: N-(1, 3-di net hyl ) butyl am nocar bonyl ; for
N, N-di (1- 6C) al kyl am nocar bonyl : N-net hyl - NLO et hyl am nocar bonyl ; for

N ( 1- 6C) alwkydxumrepoal kanoyl : N-met hyl acetyl; for PCT/GB01/05526

N (1- 6C) al kanoyl am no( 1- 6C) al kanonyl : 2- Nacetyl am noacet yl

2- N-acet yl am nopropanoyl or 2-N-(2net hgl-pr opanoyl ) am noacetyl; 15 for

C- hydr oxyam no( 1- 6C) al kanoyl : 2-am no- 3- hydr oxypr opanoyl or

2- am no- 3- hydr@(y@%w@y&lo ﬁaWrWéﬁaﬁgaéféBﬂowﬁ@ﬁé@ﬂ(1e6§)aékan0y|3

2hyd t j11-60C) al kyl

ai et ﬁ;y%ﬁ%‘iﬁf O@% h%r% a%??ﬁa%t%gpf%?g% ts‘é/‘éli‘k%wonﬁ’é?‘h%’iy,
for (1- GCE)mIdoagmyicr:)xgmlzaees;mxly aa‘,oet}ﬁytlﬁﬁz)nal &y | megltthithe . et hyl , propyl,
2- I C I f

i Ryrot. - “pr opg oS z:%%%ﬁ%ﬁfI%%I%a%%éﬂ-‘ﬂn?%%éeréa? Eukd; B0z

(1-6C) & mﬂa‘wcu Jél:ylef opionyds olnlilsbbmquﬁ BOYPWS%Wn@(QOG@@Wk§I:

‘am nonet Myl B4 1 49 ée%ﬁ%@f @ﬁﬁ?%ée 65y &k kgt - s@pl foacet yl

( COCHzNHz) am nopr opi onyl - am noprop tonyl ( COCH (
CH3 ) NHZ”}O €3%%= am nocar bonyl (1-50) al kanoyl am nocar bonyl acetyl; 35 for
Eygroxygi gg) azLd,(kcyérdltny@IrwymhyérOfsﬁe@wdrﬁwe@haéen@am@]&ytié% 02/t 7762
ydr oxy al kanoy yace or oyl ; .
RNt SR L e AR Sk e R T e
such a9 retloxybckeyicaily {dead)abkoxydlt 6 at&yrt; Iuetdvﬂmj(ghet hyl; for
(1-6C) al koxyc Y, (1 ' t hgx I for

(1-60C) al koxycaér %y lg&%ﬁxﬁ%%?%ﬂ% Fgo%{{}g%ﬁ%géégﬁ %Q%é jl?f or

(1-60C) al ké\hﬂ@@hnahboxifor @I@Eﬁi nollayl acé@y‘ﬁ@hah]@enﬁhl n62 -Gk ahayoylchlbro;

cyano; nél_{?'io' (118 I%giné‘rbﬁé{&éfk #@i‘&w bPieEPhiky,

(1- 6C)a| ky rreth or et yIsu
carboxy, (1-6C) alkoxyalkyl (1-6C) alkoxycarbonyl, (1-6C)

15 alkylaminocarbonyl, amino(1-6C)alkyl, CONH,, CH,CONH3,
aminoacetyl, (1-6C)alkanoylamino, (1-6C) alkoxycarbonylamino,
amino, halo, cyano, nitro, thiol, 1-6C) alkylthio, (1-6C)
alkylsulphonyl, (1-6C) alkylsulphenyl, imidazolyl, hydrazido,
(1-6C)alkylimidazolyl, (1-6C) alkylsulphonamido, (1-6C)

20 alkylaminosulphonyl, aminosulphonyl, (1-6C) haloalkoxy, or (1-
6C) haloalkyl;

X, is a bond, O, NH or CH,; and R,, is phenyl optionally
substituted by R,,;

Lp is selected from

25 i i ;

R, is an amino acid residue, N-(1-6C)alkylaminocarbonyl,
N,N-di (1-6C)alkylaminocarbonyl, N-(1-6C)alkylamincalkanoyl, N-



for (1-6C)al kyl sul phenyl ((1-6C)al kyl SO ): nethyl sul phenyl; and 15

hydr azi do. Further exanples of particular values for R3 are: for

N- ( 1- 6C) alwkydxymrgpocar bonyl :  N- et hyl am nocar bonyl or PCT/GB01/05526

Ni sobut yl am nocarbonyl; and for N, N-di (1-6C)al kyl am nocar bonyl :

N, N- di met hyl am nocar bonyl 20 or N, N-di_gt.hyl am nocarbonyl. For exanple, the

| i pophilic group Lp is selected fromR3 R3 ~OCORs 'S'S R3 25 WO
02/ - 17721 ldey £0csh BATLRRA CEBE e RS D ~6- 1y BeoRpafBn& NS | | 1 = S S

I6£*afi§%g§ﬁ, hydroxy (2-6C)alkanoylamino(1-6C)alkanoyl, di(l-
6C)alkylaminosulfonyl, hydrogen, hydroxyl,
‘ (1-6Clalkoxy, (1-6C)alkanoyloxy, (1-6C) alkyl, (2-6C)alkenyl
5 (2-6Clalkynyl, (3-6C)alkenyloxycarbonyl, (1-6C)alkanoyl,
amino (1-6C)alkyl, amido (CONH,), amino(1-6C)alkanoyl,
aminocarbonyl (1-5C)alkanoyl, hydroxy (1-6C)alkyl, carboxy,
hydroxy (1-6C)alkanoyl, (1-6C)alkoxy(1-6C)alkyl, (1-
6C) alkoxycarbonyl (1-5C)alkyl, (1-6C)alkoxycarbonyl, (1-
10 6C)alkanoylamino, amino, halo, cyano, nitro, thiol, (1-6Q)
alkylthio, (1-6C)alkylsulfonyl, (1-6C)alkylsulphenyl or
hydrazido; and

R3y, represents Ry or a group of formula

R, -G, %, -

15 in which G, represents a bond or (1-3C)alkanediyl, X,
represents a bond, CO, 0OCO, COO or NHCO, and R, represents a
carbocyclic or heterocyclic group, optionally substituted by
R,.

It will be appreciated 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 interchangeably in this specification.

In the compounds of the invention, R, preferably
represents amino or hydrogen, more preferably hydrogen.

Ry, preferably represents hydrogen.

25 In the compounds of the invention, the alpha atom (%)
preferably has the conformation that would result from
construction from a D-d-aminoacid NH,-CH (Cy)-COOH where the NH,
represents part of X-X. It will be appreciated that in this
specification, the designation D refers to the R

30 configuration.

In the compounds of the invention, unless otherwise
indicated, aryl groups preferably contain 5 to 10 ring atoms
optionally including 1, 2 or 3 hetercatoms selected from O, N
and S; alkyl, alkenyl or alkynyl groups or alkylene moieties

35 preferably contain up to 6 carbons, e.g. C, or C,,; cyclic
groups preferably have ring sizes of 3 to 8 atoms; and fused

multicyclic groups preferably contain 8 to 16 ring atoms.



or additionally fromR3v RBv R3v 1| S S/~-SR3Y NR3Z SR3vl 1 S RsZ R3y

Xza /| | S 15 W 02/-47712 RBv S RaZ R3v | RaZ S Rsz | 5 S PCT/ GBOL

/[ (1SS26 -®oéswsz | SN _SRsz RBv I | SR3z ~ 1 _S R 3zpCcT/GB01/05526
-10-

R,, is preferably hydrogen.

X-X may, for example, be selected from -CH=CH-, -CONR,,-,
-NH-CO-, -NH-CH,-, -CH,-NH-, -CH,0-, -OCH,-, -COO-, -0C=0- and
~-CH,CH,- .

5 Preferably, the X moiety nearest to the alpha atom is an

NH or O atom, most preferably an NH group. The X moiety alpha
to the aromatic ring is preferably a carbon based group such
as CH, or CO, preferably CO. Thus a particularly preferred
linker X-X is -CONH-.

10 Examples of particular values for R, are:
hydrogen;
for (1-6C)alkyl: methyl or ethyl; and
for phenyl(1-6C)alkyl: benzyl or phenylethyl.

R,y 18 preferably hydrogen.

15 Examples of particular values for L are CONH, CON(CH,) and
CONHCH,, more preferably CONH or CON (CH,) .

When Lp comprises a carbocyclic R, group, this may be, for
example, a non-aromatic or aromatic, mono or polycyclic
hydrocarbon group containing up to 25, more preferably up to

20 10 carbon atoms. The carbocyclic group may thus be, for
example, a cycloalkyl, polycycloalkyl, phenyl or naphthyl
group, or a cycloalkyl group fused with a phenyl group.

Examples of particular values for a cycloalkyl group are
(3-6C) cycloalkyl groups, such as cyclopentyl and cyclchexyl.

25 A cycloalkyl group is preferably unsubstituted or substituted
by one group R,, preferably an amino or alkyl group.

Examples of particular values for a polycycloalkyl group
are (6-10C) polycycloalkyl groups, such as bicycloalkyl, for
example decalinyl or norbornyl. A polycycloalkyl group is

30 preferably unsubstituted or substituted by one, two or three R,
groups, for example alkyl such as methyl. An example of a
polycycloalkyl group substituted by alkyl is isopinocampheyl.

A phenyl group is preferably unsubstituted or substituted
by one or two R, groups.

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

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



wherein R3, R3Y and R3Z are as herei nbefore defined. Exanples of particular
val ues for Lp when it represents a thiazolyl group are:

4- et hyl - Grepei7ydat hi azol -2-yl, 4,5 10 di net hyl t hi azol - 2- ylpct/cB01/05526

4- et hyl - 5- et hoxycar bonyl t hi azol - 2-yl,

3-cyano- 4- net hyl - 5- et hoxycar bonyl t hi azpi - 2-yl,

4- met hoxycar bonyl net hyl - 5- net hyl t hi azol -2-yl and 5- phenyl t hi azol - 2-yl .
Anot her paetﬂ;fe&@falgxpu@n@ﬁbeeﬂ@@uedswfsﬁ}@ém&@tédiBytb:ab b $héchrl

represent such CHS an L resents R3 NI or R3
or §W§I$J FFhisﬁg?%ﬁﬁi qﬁﬁk éﬁﬁ?ﬁ@?%l?%? s

prefe[agl§xsumﬁam{@{$h,bgﬁine mrzt&§4FEbgﬁfm$?roﬁapht??7g%guPﬁdflp@néﬁrabIy

sel ecte rom %d§8?§§§§ Ogﬁ8h§ﬂg gf chl orine al ky such as

met hyl , and (1- such™as nethoxy. Accordingly, exanples of
particlfar valthenflp CHRFesepenzbehereeychiy|R, gushitor diere o &0l - 2- yI |

4- nethylbea§0é£a@%§é 2aYﬁ@nﬁaﬂgﬁgﬁi@eﬁfOéﬁéﬁéQic2 M&no OEE§BQ?&§€nz@ 25
t hi azol % and dj met hyl benzot hi azol - 2-yl , Further exagg €s are

4- met hoxyd5oWRt Fo bR HR%I G381 0B- YVO @XYI§ 02} 77e3ePCaF BB S ¥E260Ms 6

ni t r obenzoh htiag ot i 2g yéysde; daﬁathﬁxybe@zomple@oi52 dbre preferably up
4,5,6,7- tefra gydrobenzothlaz | - 2-

5- et hyl - 5 5, 5%é?ré%ydeobe %@?hlazol 2-yl,

6- met MAQ - 4, 5, 6EFamp tehydf obehebehdayol i@-gioun-ehdy| id, 5s6a7né&n-

t et rahydr [ e nz j | -2-yl.
Lot oy gbeqzoll aasleZe vl o Aiof oLy sdaSyE1 ety g! %??955 "2Bhoh 248

6- ni t r obePYBF R Wby h-gapd Elﬂﬁrh@%ﬁﬁiyb%ﬁ%@Y%l%ébker | groups, such as

4,5,6,7- tﬁ?fﬁ@YﬂﬁﬁpeniPéﬁé &¢el odYkyl groups such as era21ny1
5- et hyl dro enzoth azol ?

S ey Dy B o LR obenz ol azel £ 2 ¥l 82 OBV DY
5-ethy154o5a625¢ﬁ¢laﬂyhybb@naophiasﬂchaylmamﬂhollno, and

7-et hyl - t hj | - N X |l e r
Lot oy ST PR BRI S0S080, L0201 o8, e raRlal WADSE, BUAP! 5 55
6hydroxyn@r<hlwtl4€ Bn@nqcyel:cehgdcebemefﬁrelzby Qoxytame %, 0%00%57 ring

4,5,6,7- tgﬁéﬁgygﬁ@b§Q28£8fé%QBl§ Mhsuﬁ@@i@@ﬁe@aé£'§H$§£19ﬁ988 §egpounds
of fornula | is_that in which L represents CONRId (such as or CONCHS)

and Lp re%?%%%h%s R3 3 or ~g~ _ 20 in which R3y represents RB or a group of
f or mul 20 Rk- Gz - E(ﬁam}_i)IleMMfihacﬁetEﬁbeﬁenié @r@@pdwnén(it3£éahkﬁ6ﬁdi yl, Xa
represents a e&ggsengacﬁ ggrbocyclic or

ey ooncRrangPle oo il e Sralb SHE P 1S &

azacycloalkyl fused with phenyl, for example dihydroindolyl,
dihydroisoindolyl, tetrahydroquinolinyl and
tetrahydroisoquinolinyl; azacycloalkyl fused with cycloalkyl,

25 such as decahydroisoquineolinyl; and thienyl fused with
cycloalkyl, such as tetrahydrobenzo [b]thienyl or 4H-
cyclopenta (b) thienyl. Other examples of thienyl fused with
cycloalkyl are 4H-cyclohepta (b)thienyl and tetrahydro-4,7-
methanobenzo (b) thiophenyl. Further examples of bicyclic

30 groups are thienyl fused with a heteracycloalkyl group, such
as 4,5-dihydro-5H-thieno(2,3-c]pyranyl, 4,5-dihydro-5H-
thieno[2,3-c]thiopyranyl and tetrahydrothieno[2,3-blpyridyl.

Examples of a heterocyclic group when it is an aromatic

monocyclic group are furyl, pyrrolyl, thienyl, imidazolyl,

35 thiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl and
triazinyl, preferably unsubstituted or substituted by one or
two R, groups.

Examples of a heterocyclic group when it is an aromatic



Exanpl es of particular values for Rk are the exanples given above for a
carbocyclic or heterocyclic group formng . part of Lp. Particular nention
may be masde oofi7bhenyl ; cycl oal kyl, such as cycl opropyl ; aratyGHOLaFRY|, such
as 30 piperidin-1.-yl; oxazacycl oal kyl, such as norpholino; and pyridyl,
such as pyrid-3-yl. Further particul an2prention nmay be nade of

di azacycl oal kyl , such as piperazin-1-yl; furyl, such as fur-2-yl; thienyl,
such as pbilgny2iyk; grbiuazelyl pisychias grbuazolsuédhy lbsobenfricfziatyi5- yl ,

pyrrolidin=l-ylL d rid- : 02| - =17yl .. _An er._exanple is
pyrid- 4- 9?%8¥#ngo §%F89é§91é§§%p|§§£%%§55Fé'%’f&PéEQ&Er "% bond, - CH2-,
and CHzZCHenzpxhipkedydf. structures of groups conprising a

4,5,6, 7t etrahma@@%éomicgwti%%& P2 0escrrcheq abpye.are: 5 R3 R3 ~ O-CO
'S'SR3'~-CO"'S 10 R - \N-CO ~S~ ~S' ~pl I Farther exanpl es of

struct ar é8ToPTgRBEPS EGHPY iFSPAGUS 1k N5 26 Y Sl PRV @Y dhe FESEROYAYl group as
-descri bednabeyenaie:, aspd@tr@4- 4£762utifoR3 ;~ - CO

for N-(1-6C)alkylaminocarbonyl: N-(1,3~dimethyl)butylamino-
carbonyl ;
for N,N-di(1-6C)alkylaminocarbonyl: N-methyl-N-

10 ethylaminocarbonyl;
for N-(1-6C)alkylaminocalkanoyl: N-methylacetyl;
for N-(1-6C)alkanoylamino (1-6C)alkanonyl: 2-N-
acetylaminoacetyl, 2-N-acetylaminopropanoyl or 2-N-{(2-
methylpropanoyl)aminoacetyl;

15 for C-hydroxyamino(1l-6C)alkanoyl: 2-amino-3-hydroxypropanoyl
or 2-amino-3-hydroxybutanoyl;
for hydroxy (2-6C)alkanoylamino{1-6C)alkanoyl: 2-
hydroxyacetylaminoacetyl;
for di(1-6C)alkylaminosulfonyl: dimethylaminosulfonyl;

20 hydrogen;
hydroxyl;
for (1-6C)alkoxy: methoxy;
for (1-6C)alkanoyloxy: acetoxy;
for (1-6C) alkyl: methyl, ethyl, propyl, 2-propyl or 2,2-

25 dimethylethyl;
for (2-6C)alkenyl: allyl;
for (2-6C)alkynyl: propynyl;
for (3-6C)alkenyloxycarbonyl: allyloxycarbonyl;
for (1-6C)alkanoyl: acetyl, propionyl or isobutyryl;

30 for amino(1-6C)alkyl: aminomethyl;
amido (CONH,) ;
for amino(1-6C)alkanoyl: aminoacetyl (COCH,NH,), aminopropionyl
(COCH,CH,NH,) or 2-aminopropionyl (COCH (CH,)NH,) ;
for aminocarbonyl (1-5C)alkanoyl: aminocarbonylacetyl;

35 for hydroxy(1-6C)alkyl: hydroxymethyl or 1l-hydroxyethyl;
carboxy;
for hydroxy(1-6C)alkanoyl: 2-hydroxyacetyl or 2-
hydroxypropanoyl ;



~S PCT/GBO 1 /05526 NFNCO~-NCOR3 RS\S~\ J 5 O0\NCOHS I N~S Qher
exanpl es of structures are: N'S 101 SOz 'S Wen R3 is present as a
substit uemto em7tére 1-position of a piperazinyl group, it iscpPc8ivisaty v
hydr ogen, (1-6C)al kanoyl, such as fornyl, or (1-6C)al koxycarbonyl, such as
et hoxycarbonyl. 15 Wien R3 is present_-@ag-a substituent on a piperidin-21-yl
group, it is preferably at the 3- or 4-position and is preferably hydrogen,

(1-60) al kybr $ycaca§1m@ipyi+6@mhupaﬁbyi16¢1ab@paYE@%gaa§t 1susficBsas

et hoxycar bonyl . WO U2/ .477& PCT/ GBOL/ 05S2G 19 en R% is present as a
substitueﬂ?tﬁ?XYﬂ%egyt%sition of a 4,5, 6, 7-tetrahydrobenzot hi ophene group,
it preferfbty(tepCesEndsy flcachakylt onpthaxyteblyal koxycar bonyl group,

roup. suER At KT AR REbBAY REL AN B febipmyBidBot AL RDST POCY!
for a (i-BQJaKkyﬁ@hﬁhb@éyganbpng{ou@eéh@xw@@hgpamin@taﬁbbﬁyycaﬁbonyl;

i sobut yl apppogar benyl kaAsGPaMEL NEL Y Fo AP TRINESo0brPaEELGRAR n4al ues for Lp
are: 310 carboxy-4,5, 6, 7-tetrahydrobenzot hi en- 2-yl ,

3- et hoxy-2&+BBnyl 4, 5, 6, 7- t et r ahydr obenzot hi en- 2-yl and

3-N- (1, 3diset Ayl but yh)a@sd pocar bonyl -4, 5, 6, 7-t et r ahydr obenzot hi en- 2-yl .
Further exanples are
3-N—nethy?%%$ﬂbcarbonyl-4,5,6,7tetrahydrobenzothien-2-y| and

3- N i sobutytaat nocar bonyl

thiol;

for (1-6C)alkylthio: methylthio;

for (1-6C)alkylsulfonyl: methylsulphonyl or ethylsulfonyl;

for (1-6C)alkylsulphenyl((1-6C)alkylSO-): methylsulphenyl; and
15 hydrazido.

Further examples of particular values for R, are:-

for N-(1-6C)alkylaminocarbonyl: N-methylaminocarbonyl or N-

isobutylaminocarbonyl; and

for N,N-di(1-6C)alkylaminocarbonyl: N,N-dimethylaminocarbonyl
20 or N,N-diethylaminoccarbonyl.

For example, the lipophilic group Lp is selected from




15 4,5, 6, 7-tetrahydrobenzot hien-2-yl. Further exanples of R3 when it is
present as a substituent at the 3-position of a

4,5, 6, 7- t alg @nyed0benzot hi ophene group are N, N-di al kyl am nagacbeimgk2é such
as di net hyl am nocar bonyl or diethytam nocarbonyl; am do;
(I-6C) al koxycarbonyl, such a s 20 nethixycarbonyl or ethoxycarbonyl; cyano
and (16C) al kyl sul fonyl, such as nethyl sul fonyl. Another exanple of a
(1-6C) al kyl sul fonyl group is t-butylsulfonyl. Accordingly, further exanples
of Lp are 3-N, Ndinethylaninocarbonyl-4,5,6,7-tetrahydrobenzothien-2-y|, 325
N, N—dlethylanln bonyl 4,5, 6, 7-tetrahydr i 3
ethoxycarbonyl 7- tetrahydrobenzothl

3-ani do4, 5, 6, TKLEiighV' -2-yl,
3- et hyl sul f onyh= 6, 7t

3-cyano-4,5, 6, 7tetrahydrag
cyclopenta(b)thlenyl
3-t-butyl sul fonyl 4,5, 6, 7- tetrahydrobenzothien-2-y| When R3 is present as a
substituent on a phenyl or pyridyl group, it is preferably a hydrogen atom
Accordi ngly, exanpl of particular values for Lp are: 335
benzyloxycarbonyl-4ji;BT7TBQyraﬁgdrobenzothien 2-yl,

3benzyl am nocar bonyl™-4,5,6, 7 e'hydrobe ot en- 2-yl

3- (3pyridyl) net hyl am nocar bonyl - et rah dro/ﬁigé\ %%B
3- cyclopropylnethylanlnocarbonyl WO 2/ -477 01/CSSZG 20
t et rahydr obenzot hi en- 2-yl

3- nor phol i nocar bonyl - 4, 5, 6 7tetrahydrd%enzoth|en 2-yl artd

3- pi persi di nocar bonyl -4, 5, 6, 7t et rahydr obenzot hi en-2-yl . Further exanples
are: 3-piperazinl- ylcarbonyl 4,5,6, 7-tetrahydrobenzothien-2-yl, 3-(4 5

fornyl) pi per azi 4 R, 6, 7-tetra ﬂrobenzothlen 2yl ,
3- (4- et hoxycar 3,6, 7t et r ahyd

hydrobenzothlen
S : opyt= , 6, 7-tetr dr gbs Hi en- 2-
yl, 3 10 (3-am do)-pi perrdrn-1-y -4, 5 6 7-t et rahydr oBenzofhi en2-yl ,
3-(4-am do) - pi peridin-1-yl carbonyl -4,5, 6, 7t etr ahydr obenzot hi en- 2-yl ,
3- et hyl pi peri di n-1-yl carbonyl 4,5, 6, 7-t et rahydr obenzot hi en- 2-yl ,

3- (2-thi enyl ) carbonyl 4, 5, 6 7 t et r ahygdfobenzot hi en- 2-
3-(2-furyl met hyl am no 15 6, 7- t ethranyd
3-(1pyrrolidinyl)carbonyl - ahydro é
3(2-pyridyl)-4,5,6,7-tet gbeEnzo ,

substituent at the 4,5,6 and/or 7 position of aS
4,5,6, 7-tetrahydrobenzot hien-2-yl group or the 20 4,5 and/or 6 position of
a 4H gycl opent a( b) t hi enyl grougy hadhglgﬁgﬁgya@ggma hydrogen atomor a
(1-6C)al kyl group, such as nethyl. Exanples Of particular values for Lp are
accordi ngly 3ethoxycarbonyl -4-nethyl-4,5,6, 7-tetrahydrobenzot hien-2-yl, 325
ethoxycarbonyI-F(nethyl- 56, 7- t@irahydrobe ot hi gp-2-yl and

3- et hoxycar bony| 36> 6, 7- 1%t H—
particul ar group of
CONRI d (such as COMA & 7
S 30 in which R3Y, R3Z, XZ and Xza are aS deflned preV|oust Exanpl es of
particul ar values for R3Y are {1 6C)al koxycarbonyl, such as ethoxycarbonyl,
N, Ndi al kyl am nocar bonyl, such as N dlnethylanlnocarbonyl and 3 5 cyano .

R3z is preferably hydrogen
3y
IjO 32 -%

3

zéthien-z-yl,
2-yl and
is present as a

15



-21 PCT/GBO 1 /0552G RZ in XZ is preferably hydrogen, (1-6C) al kanoyl,

am no (16C) al kanoyl, (1-6C) al koxy(1l.-6C) al kanoyl (such as

(16C) al koxyneri7ydy) or benzyl oxycarbonyl. Exanpl es of partiwis/@Bovekaes for
R~ are hydrogen, acetyl, am noacetyl, nethoxyacetyl 5 and

benzyl oxycarbonyl. XZa is preferably CHZ_. Accordingly, exanples of
particul ar values for Lp axe:

3- et hoxycar bonyl -t et rahydr o- 4H cycl ohept a(b) t hi en-2-yl,

3et hoxycar bonyl - 4 5- di hydr o- 5F+th|eno[2 3-c]pyranyl, 3 y

et hoxycar bonyl - 30 dr 0- hi eno 4,
3d|nethylan1nocarbonyq 6- bE oxycarbon‘ tet dr ot hi englZ; di n-2-y
1, 3-dimet hyl am noca snﬁ% aRy dr ot hi 3 r|d|n 2-yl,

3-di et hyl am nocar bonyl -acetyItB@{ah dr o8hi end] 2, 3- b]pyr|d|n 2- yli?&

3-di net hyl am nocar bonyl -6 15

am noacet yl t et rahydr ot hi eno-[ 2, 3-b] pyri di n-2-yl,
3-di et hyl am nocar bonyl - 6- nethoxyacetyl-tetr.' drothleno[2 3- b]pyr|d|n2 yl
and 3-et hoxycarbonyl -tetrahydro-4, 7- ne @

preferred sub- groBQ,of conmpaunds of Egﬁ%yla is that of
CO\IHandeisRSYI 47 R$Z ~a 25 in V\/m
selected from N, N-di - £1-6Qral Kyl andznocar bonyl | di (1-60C) I. . fonyl
(3-60C) al kenyl oxycar tonyl§~ (16C) al kanoyl, hydr Bzgzy( 1-6C) a kanSy

(1-6C) al koxy(16C) al kanoyl, (1-6C)al koxycarbonyl, (1- 6C)a|ky|su|fony| (1 30
6C) al kyl sul phenyl, and Rk-Gz-Xa in which either Xa is C0, OCO NRLCCZ
(where RL is (1- 5C3 aIk ROz or NRLSOz and RK and &Z are as defined
previously, or X&=a € bbth absent and Rk is pyrid-2-yl,

t hi azol - 2-yl, thiézol- pyrazin-2-yl, pyrazin WO U2/ . ~77G2

PCT/ GBOL/ OSS26 YINPyrimdin-2-yl or pyrimdin-4-yl. Conpounds

bel ongihg to this sub group have been found to exhibit good

bi oavail ability. The cyclic group attached to the al pha carbon (Cy) 5
preferably re%ﬁé?@iﬁ fycloakid Hsuch as exekoRsxrbre Bhpehedl Nyl (such as
pi peridin-4-y Ié 4met hy['enedi oxyphenyl ryl (such as fur-2-yl),
t hi enyl (such §ammléﬁ nypaéFlFHﬂéﬁ yayues ﬁﬁrdaﬁowpﬁn(éecﬁea§esents 2’

i m dazol - 4}k hzoD¥BZekylip (sHEh ASme¥BZOls4aybtroltBXazel =2-yi, uhsazol yl 10

such hiazpl-4-yl o hi azol - ridyl (such a rids
by 050, PEBRE By Fidast 2 TR0 e i Bebph e Sueh ke B PP AR RBYagP1 22 0,
pyrim di n34eyhnor4 pyethyit5- étybxypyrbbhyyth@aaoh asypyr azimatBoyl - or

razin- 3- ) - n d such
B ool -E4sPprP Bt RN b HECH PR RT3 Rhan PRk bl kR
(such as 3, 4- dﬁﬁ?ﬁh@%eﬂ%é?h?ugayl¥rOH§n?§fGPVPOF§§§h°§sz€WEéFuF 25yl) or
benzo [b] thBtemiyﬂ wﬁi@ﬁpb(ﬁé@begénbgnz:@lqkpd] (Ric@nagd- Yoku, ceptdoneal,) Yand
substli tE og R3i XI . Exanpl es of partlcular val ues for a are: 20
hydr og % Hyﬁ 8§9Fen or (1- 6C)a|koxy met hoxy, ethoxy or isopropoxy; for
(1-60 aIkyI met hyl , et byl Ror isopropyl; for Rl- 6C3a|kanoy| acetyl,

propanoyl or isopi 25 for (IN i noal kyl N—A ;-ﬁonethyl
or di met hyl ani norfgt hyl /L /|k
S s

or or s

In this group of compounds, the heterocyclic group is
preferably substituted by one or two R, groups. Each R, group
is preferably selected from hydrogen, halogen such as

20 chlorine, (1-6C)alkyl, such as methyl, and (1-6C)alkoxy, such
as methoxy.

Accordingly, examples of particular values for Lp are:
benzothiazol-2-y1l, 4-chlorobenzothiazol-2-yl, 4-methylbenzo-
thiazol-2-yl, 6-methylbenzothiazol-2-yl, 4-methoxybenzo-

25 thiazol-2-yl and 5,6-dimethylbenzothiazol-2-yl. Further
examples are 4-methoxy-7-methylbenzothiazol-2-yl, 6-



for (1-6C)hydroxyal kyl: hydroxynet hyl; carboxy; for (1-6C)al koxyal kyl :
met hoxynet hyl; 30 for (1-6C)al koxycarbonyl: nethoxycarbonyl or

et hoxycar woybs776pr (1-6C) al kyl am nocar bonyl : et hyl am nop@f,@mwh,@g
di et hyl am nocar bonyl ; for (i-6C) am noal kyl: am nonmet hyl; CONHZ

CHZCONH2; am noacetyl; for (1-6C)al kanog!am no: fornylan1no or acetylanino;
WO 021 -17712 -23 PCT/ CB01 /0SS26 for hydroxy(1-6C)al kanoyl am no:
hydroxyacni@fabénaoth@azahimefl 6€) al #ameyhanyhenzaghneacet ylan no; for

ot hyl acet J7 e hoces BT T BB e P e e 1 e rRE oAbt
d|nethylah$hb@hﬁdy©bﬁnnothi@z01i26K§,aﬁkma?bﬁlb@n?lén?no .
nethoxyca{@@ﬁyﬁyakagens§bﬂf¥£@ib@nyiankn@tﬂylt 2 byt gxycar bonyl am no; am no |

10 for halo uoro oro or_brono ano; nitro; 'thiol; for (1-6C

al kyl t b ote%ﬁwqimlp%nzatlal%@l(a-aeb)alagkzxrgbhbhoﬁyﬁ & nt hyl sul phonyl or
ethy|SU|pﬁ@ﬂﬁéhyé@ébéﬂz@@%ﬁék&iSylﬁ@enﬁurtﬁgkh&kéﬁﬁP@@”&fe § Ofetnbgazoly! :

2 et hyl ;1 REEPEEEg B ESot oF YT cnEr Iy PeRrBhBRaRP G YL, 4, 7-
ne%ﬂy:sul@hmﬂvm@xyuennothfaybkuﬁﬂ%bny4a®1dp7 tetrgﬂyﬁfiaékybagzﬂ?inL??og¥$
me a 0

haloglko BH?BM br & b§§+a@% $%¥8?§8%%5 §§1%a$¥ ? ? ﬂord%%thyl An
exanpﬁ€30¢ % @d?tt%bt@hY@E¢h%n$@th$&%9152p%bny5 eEh$¢¢me§ 6f7part|cular

val ues fOEe€§%39dﬁ%seﬁQseuiazabe@ Y, apbenpylem, 10, agdg benzyl . 30 Rip is
preferably hydr g S prefera |y unsubstituted or’ substituted by one
or tettrahy robenzothlazol 2-yl. Yet further examples are 5-

hydroxymethyl-4,5,6, 7-tetrahydrobenzothiazol-2-yl, 6-
hydroxymethyl-4,5,6, 7-tetrahydrobenzothiazol-2-yl and 7-oxo-
15 4,5,6,7-tetrahydrobenzothiazol-2-y1.
Another particular group of compounds of formula I is
that in which L represents CONR,, (such as CONH or CONCH,) and
Lp represents

Ry, Ry, ;.
T D
S or S

20 in which Ry, represents R; or a group of formula

Ry-G,-X, -
in which G, represents a bond or (1-3C)alkanediyl, X,
represents a bond, CO, OCO, COO or NHCO, and R, represents a
carbocyclic or heterocyclic group, optionally substituted by
25 R,.

Examples of particular values for R, are the examples

given above for a carbocyclic or heterocyclic group forming
part of Lp. Particular mention may be made of phenyl;
cycloalkyl, such as cyclopropyl; azacycloalkyl, such as

30 piperidin-1-yl; oxazacycloalkyl, such as morpholino; and
pyridyl, such as pyrid-3-yl. Further particular mention may
be made of diazacycloalkyl, such as piperazin-1-v1; furyl,
such as fur-2-yl; thienyl, such as thien-2-yl; thiazolyl, such
as thiazol-4-yl or thiazol-5-yl, pyrrolidin-1-yl and pyrid-2-



two R3a groups. Preferably R3a is hydrogen, hydroxyl, nethyl, ethyl,

i sopropyl, acetyl, propanoyl, isopropanoyl, isopropoxy, am no, 35

am nonet hyb,o2hy@eoxynet hyl , car boxy, am do, chloro, fornylpgriceniess26e
acetyl am no, am noacetyl or carboxy. WO W2/ ~77& PCT/ GBUL/ OSS2G - 24
Exanpl es of particul ar values for Cy .are- cycl ohexyl, piperidin-4-yl,
1-acetyl pa. peridin-4-yl, 1-propanoyl pi peridin4-yl,

1-i sobut wly] mmpethet rexbnlle J:rsarpynﬂﬁﬂ:eetyﬁpj peridi n-4-yl, phenyl,

2- am nophenyl, 4- anlnophenyl 3-h oxyphenyl 4 5 nethylphenyl

2, 4-di met hy| pHEfIRles @i p%féﬁﬁ 2x8t Ry PBREny  CHa~ i sapPopiepReny! |

4- hydr oxphenyl , 3an1nonethy|pheny| 4- anlnonethylphenyl 4- (HZNCE)PhenyI
.4hydr oxynet hy I B4 €S RWVHBIGHEISY | Ph R SRIRSGHEIHyE pheh

4- car box et yd BSOS apRph efdup 2ad Heddenepheidve are:

3, 4- nethylenedloxyphenyl 4- phenylphenyl 4phenoxyphenyl, 5-nmethyl fur-2-yl,
. m dazol -4-yl, 2nethy|th|azol 4- y| RyZ wnothlazol 4-yl,
2-forny|aninothiazo|4-y|, 2- am not hi > 2-forny|aninothiazol-5-y|,
2phenyl t hi azol - £y| , 4-am pepyri d- 3- ,
am no-pyrid-4-yl, ng ' napht h=2=yl , benzofur-'
3- net hoxyphenyl , |, indan-5-yl, 2-nethyl
3- nethylthlopheny ; i nyl phenyl, 2-nethyl
3nethy|55u|phony|pheny|S 3-N, N—dlnethylanlnophenyl 2,3 220

di hydr obenzof uran-5-yl, 3-bronophenyl, 3- cyanophenyl,
2nethoxycarbony|pheny|, 2-ethoxycarbony|pheny|, 2- et hyl phenyl ,

2-fl uorophenyl , 6-aninopy%)p 2- et hyl t hiazol - 4-yl
2benzyl t hi azol -4-yl, 2-net/{ i dot hi azol -4-yl, 2chl oropyrid-3-yl,
2- hydr oxyacet yl am not hi azol
di met hyl am noacet yl - am not hiazol - 4 y 2tri
2-trifluoronethyl phenyl, Schloropyrld 2-yl,
pyrazin-2-yl, pyrazin-3yl, pyrimdin-2-yl ar .
sub-group of conpounds of formula (T), the cyclic 30 group attached to the
al pha carbon is cycl oal ky h as cycl ohexyl), piperidinyl (such as

pi peridin-4-y1), phenyl, < e ernedioxyphenyI furyl, (such as
fur-2-yl), thienyl (such a [ bhlen 3-yl), imdazolyl (such as
i mi dazol -4-yl), thiazolyl ( as thi EzoP 4- azol -5 35 yl),

pyridyl (such as pyrid-2-y1, pyrid-3-yl or p napht hyl (such as
napht h- 1-yl or naphth-2-yl), benzofuryl (suc r-2-yl), or
benzo[ b]t hi enyl (such as benzo [b] thien-2<yl)>g optionally
substituted by R3a or R31X WD 02/-477Q& PCT/ GBO1/ O 52G -25 in which Xi is
a bond, O NH or CHZ and R31 is phenyl optlonally substituted by R3a and
each R3a i ndependently is hydrogen, hydrox (1-6C) al koxy, {1-6C) alkyl,
(1-6C) al kanoyl, (X-6C\ al kyl am noal kyl, h drox 1 ég)a]kyl carboxy, (1-6C)
5 al koxyal kyl , (106C) TTex . (1 0 a yIa- noca amno ( 1-
6C ) al kyl CONHz |, CONHzZ (1-6C

al koxycar bonyl am no, am no, o, nltro thio 5 kyl t hi o,

(1- GCD(fIkyIsquhonyI (1 st ky | phenyl, i m dazol yis;” hytrazi do, (1 10
6C) al Kyl i m dazol yl, (1-6C) al kyl sul phonam do, (1-6C) al kyl am nosul phonyl,

am nosul phonyl, (1-6C) hal oal koxy, or (16C) hal oal kyl. Wthin this group,
exanpl es of values for R3arare hydrogen; hydroxyl; nethoxy; ethoxy;

i sopropoxy; nethyl; Z5 eth i opyl; acetyl; propanoyl; isopropanoy;

met hyl ami nomet hyl ; di met hylani nonet ~CRydr oxyne :

S

Further examples of structures of groups comprising a
4,5,6,7-tetrahydrobenzothienyl group as described above are:



car boxy; met hoxynet hyl; methoxycarbonyl; ethoxycarbonyl;

nmet hyl am nocar bonyl ; di nmet hyl am nocar bonyl ; am nonet hyl; CONH2; CH?CONH~;
am noacet Wa oF.@réey! am no: acetyl am no; 20 net hoxycar bonyl apam@B01/05526

et hoxycar bonyl am no; tbutoxycarbonyl am no; am no; fluoro; chloro; cyano;
vitro; thiol; nethylthio: nethylsul phopgel; ethyl sul phonyl; nethyl sul phenyl;
i m dazol -9-yl; hydrazido; 2-nethylimdazol-9yl; nethyl sul phonyl am do;

et hyl sul phonyl am do; 25 nethyl$y¥ﬁe§glphonyl et hyl am nosul phonyl ;

am nosul phonyl ; trifluoronethoxy or r|fluoronethyl and for R31X1 are
phenyl , phenoxy, phenylanﬁﬁo ok benzi 4R L8 v oup, exanples of

val ues for Cy are cyclohexyl, p Y di n-4-vyly, pi peridin-4-yl, 130
propanoyl pi peridin-4-yl, 1- |sobutyrylp|per|o|n 4

am noacet yl pi peri di n-4- yI phenyl , 4-am pephen hydr oxyphenyl ,

4- et hyl phenyl, 2, 4- dlnethylphenyl 3, &dlnethy phenyl 4- ethylphenyl,
4-isopropy|pheny|, 4hydr oxphenyl , 3 am nonet hyl phenyl, 4-am nonet hyl phenyl ,
- hydr oxynet hyl phenyl , 3-hydroxynethy|pheny|,

2hydr oxymet hyl phenyl, \d- car boxyphenyl, 4-isop oxyphenyl 2chl or ophenyl
——CR phenyl phen 4 @2Leé7762 PCT/e.C&/CSSZ6

t hyl f i myaRsll- 4-yl, 2nk
2-am not hi azol -4-yl, 2-fornylam hi azo| 4-yl, Z-am not
2-forny|aninothiazo| 5-yl, 21 R azol -4-yl, 4-am 3
6- net hyl pyrid-2-yl, 3 5 am no- pﬁ%ld 4%yl , naphth-1-yI", naﬁhth 27yl
benzofur-2-yl or 3-nethyl benzot hi en-2-yl group of conpounds of
particular interest is that in which Cy / group of fornmula R3r Xa ~ Xb
Rss 10 in which gne of Xa and Xb is N a is NHor 8, and each of
R3r and R35 i got 0 this sub-group
have been fou h show~g } : s NH and
Xb is N 15 Pr ably RB5 i s||hydrdgen. Preferably R3r i hyd] (1-6C
al kyl \ anino, (16C)al kaps Hydr oxy( 1- 6C) al kanoyl a/i no
N, N-di (16C) al kyl am noa &/l amo, phenyl or benzyl. “Anotker group of
conpounds in which good bioavailahility 20 has been found are conpounds of
formula (1) in which Cy is pyrid#2-yl, pyrimdin-2-y1, pyrimdin-4-yl,
pyrazin-2-yl, pyrazin-3-yl or ox@zo _4- yl ally substituted by RBa or
Rs~X~. The conpounds of the inventN onTyr
chem cal synthetic routes, e.g. by am d forjmation to couple the
aromatic function to the al pha aton)a supte the |ipophilic function
to the @al pha atom The cyclic group-al pha atom conbi nati on nmay conveniently
derive froman al pha amno acid (preferably of D (i.e. R) 30 configuration)
with the aronaétﬁegeékgh gegrgg159£uggggg eapn.acid derivative of a
conpound based RZ, e.g, an am noneth enzoic acid (which is readily
avai | abl e). Anlde 02/ 7762 -27 PCT/GB 2G

10
When R, is present as a substituent on the l-position of a
piperazinyl group, it is preferably hydrogen, (1-6C)alkanoyl,
such as formyl, or (1-6C)alkoxycarbonyl, such as
ethoxycarbonyl.

15 When R, is present as a substituent on a piperidin-1-y1l
group, it is preferably at the 3- or 4-position and is
preferably hydrogen, (1-6C)alkyl, such as methyl; amido or (1-
6C) alkoxycarbonyl, such as ethoxycarbonyl.



formati on from such reagents (in which any am no or hydroxyl function
(especially in an am nonet hyl group) may if desired be protected during
sonme or awo @f47tdre synthesis steps) yields a conpound of fromoB&/(Me . 5
Rz-CONH CH (Cy) -COOH (V) (where R2 represents Rs H2ZN Rsa and Cy is as
defined above). Prior to reaction the-ggno group in an am noal kyl group 10
shoul d be protected by an appropriate protecting group, PG e.g. Boc, Z

Fgoc or Bpoc. witen use i@f phiegiet C}qia:mg agrsmmlitsledﬁsgrf'gt;;gﬁ imﬁmﬂ'l@n of a
"Protecti ps in I C mstry"

“Pr ot eot | 65 gbﬂ pes ?‘FF‘W‘%&‘%P%“@% h%%]i’%né W&y fERap st et Bﬁrf 1081 15 The
I|poph|I|regwemgnM@yat¢Ewb@mmvyn®eptIq bk- 6 @ & Didorceckbyonegacyroup of sach
.conmpound . caLboxy{ic acid) optionally
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20 methoxycarbonyl or ethoxycarbonyl; cyano and (1-
6C)alkylsulfonyl, such as methylsulfonyl. Another example of
a (1-6C)alkylsulfonyl group is t-butylsulfonyl.

Accordingly, further examples of Lp are 3-N,N-
dimethylaminocarbonyl-4,5,6,7-tetrahydrobenzothien-2-y1, 3-

25 N,N-diethylaminocarbonyl-4,5,6,7-tetrahydrobenzothien-2-yl, 3-
ethoxycarbonyl-4,5,6, 7-tetrahydrobenzothien-2-yl, 3-amido-
4,5,6,7-tetrahydrobenzothien-2-yl, 3-methylsulfonyl-4,5,6,7-
tetrahydrobenzothien-2-yl, 3-cyano-4,5,6,7-
tetrahydrobenzothien-2-yl and 3-ethoxycarbonyl-4H-

30 cyclopenta(b)thienyl. Another example is 3-t-butylsulfonyl-
4,5,6,7-tetrahydrobenzothien-2-yl

When R, is present as a substituent on a phenyl or pyridyl
group, it is preferably a hydrogen atom.
Accordingly, examples of particular values for Lp are: 3-

35 benzyloxycarbonyl-4,5,6,7-tetrahydrobenzothien-2-yl, 3-
benzylaminocarbonyl-4,5, 6, 7-tetrahydrobenzothien-2-yl, 3-(3-
pyridyl)methylaminocarbonyl-4,5,6,7-tetrahydro-benzothien-2-
yl, 3-cyclopropylmethylaminocarbonyl-4,5,6,7-
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3-ethoxycarbonyl-6-methyl-4,5,6,7-tetrahydrobenzothien-2-y1.
Another particular group of compounds of formula I is
that in which L represents CONR,; (such as CONH or CONCH,) and

Lp represents:

74
S Raz S XZ S /

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

30

Examples of particular values for R,;, are (1-
6C) alkoxycarbonyl, such as ethoxycarbonyl, N,N-
dialkylaminocarbonyl, such as N,N-dimethylaminocarbonyl and
35 c¢yano.
R,, is preferably hydrogen.



N3 CO2Me ~ . KHVMDS, THF ~ CO Me z BocNH / 2. Trisyl azide, THF BocNH ' / 3.
AcOH, THF NHz NHZ Hz, Pd/C, EtQAc ZCl, NEt3 ~ CO M --a ~ ~COzMe TH, F z
250psi  Bogldh2147f62~ BocNH NHZ Li OH, THF, H20 ( ~ ~COZH BocNHT12GB01WES26
02/-177& PCT/G BO 1 /0SS26 -3l Synthesis of protected 4-piperidylglycine
NBoc EtO, .,O0 Okt O ZNH COzMe DBU, MeCANiNBoc 1 | ZNH COzH EDC, HOAt HzN. Lp
NBoc H HZN N ~ Lp O N Boc Li OH, THF, HZO ZNH COzMe NBoc H ZNH N Lp O Hz,
Pdl C, MeOH Syt hesi &%, of sppoteetadl2- Agdpoybnaz{4-gtyl gtkaroyl, amino (1-

6C)alkanoyl, (1-6C)alkoxy(1-6C)alkanoyl (such as (1-

6C) alkoxyacetyl) or benzyloxycarbonyl. Examples of particulax

values for R, are hydrogen, acetyl, aminoacetyl, methoxyacetyl
5 and benzyloxycarbonyl.

X, 1s preferably CH,.

Accordingly, examples of particular values for Lp are:
3-ethoxycarbonyl-tetrahydro-4H-cyclohepta (b) thien-2-~yl, 3-
ethoxycarbonyl-4,5-dihydro-5H-thieno (2, 3-c¢]pyranyl, 3-

10 ethoxycarbonyl-4,5-dihydro-5H-thieno[2,3-c]lthiopyranyl, 3-
dimethylaminocarbonyl-6-benzyloxycarbonyltetrahydrothieno(2,3-
blpyridin-2-y1l, 3-dimethylaminocarbonyltetrahydrothienol([2,3-
blpyridin-2-yl, 3-dimethylaminocarbonyl-é-acetyltetrahydro-
thieno(2,3-blpyridin-2-yl, 3-dimethylaminocarbonyl-6-

15 aminoacetyltetrahydrothieno-[2,3-b]lpyridin-2-yl, 3-dimethyl-
aminocarbonyl -6-methoxyacetyl-tetrahydrothieno[2,3-b]lpyridin-
2-yl and 3-ethoxycarbonyl-tetrahydro-4, 7-methanobenzo (b) -
thiophen-2-yl.

A preferred sub-group of compounds of formula (I) is that

20 of which L is CONH and Lp is

R3y Ray Rsz R3y
)
S S S R3z
] S
S )9 S /
25

in which R,, 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)alkanoyl, (1-6C)alkoxycarbonyl, (1-6C)alkylsulfonyl, (1-

30 6C)alkylsulphenyl, and R,-G,-X, in which either X, is CO, 0OCO,
NR,CO, (where R, is (1-6C)alkyl), SO, or NR, SO, and R, and G, are
as defined previously, or X, and G, are both absent and R, is

pyrid-2-yl, thiazol-2-yl, thiazol-4-yl, pyrazin-2-yl, pyrazin-



NHCHO S~N ~. KHMDS, TH F 2. Trisyl azide, THF Et02C 3~ AcOH, THF NHCHO S~N
Li OH, THF, H20 --NHi 3oc Et OzC NHCHO S~N Na Et ®2C Hz, PdI C, BoczO MeOH NHCHO
S~N - NHBoewg#3Z3762 WO 02/ - 47762 -32 Synt hesis of Benzot hi azet-ecBp/@smups

PcT/ cBOno~sz~ R~ 1. TFA, DCM O Cy NNHz + Cy ~* G H2. COH~ NN ~N S~ ~
N N Wz BocNH CO2H BocNH~ 1% 1 | i HLRS 0 S/ ~~ EDC R BacNH HzN a
Synthesis of Alternative Benzothiazole Lp groups Benzothi azol e synt hesis
Homamﬁﬂﬂs%ﬁﬂﬁﬁhﬁﬁ@ﬂ%ﬁﬁﬁdeﬁm@ﬁuo~H N-N ~ ~ ~H-N-N 11 "I
ST H S RGP S P AL 109 G Ps 50T 51585 B8 e & £ound to
exhibit good bicavailability.
The cyclic group attached to the alpha carbon (Cy)

5 preferably repregsents cycloalkyl (such as cyclohexyl),
piperidinyl (such as piperidin-4-yl), phenyl, 3,4-
methylenedioxyphenyl, furyl (such as fur-2-yl), thienyl (such
as thien-2-yl or thien-3-yl), imidazolyl (such as imidazol-4-
yl), oxazolyl (such as oxazol-4-yl or oxazol-5-yl, thiazolyl

10 (such as thiazol-4-yl or thiazol-5-yl), pyridyl (such as
pyrid-2-yl, pyrid-3-yl or pyrid-4-yl), pyrimidinyl (such as
pyrimidin-2-yl, pyrimidin-4-yl or pyrimidin-5-yl, pyrazinyl
(such as pyrazin-2-yl or pyrazin-3-yl), naphthyl (such as
naphth-1-yl or naphth-2-yl), indolyl (such as indol-5-yl),

15 indanyl (such as indan-5-yl), 3,4-dihydrobenzofuryl (such as
3,4-dihydrobenzofur-5-yl), benzofuryl (such as benzofur-2-yl)
or benzo[b]thienyl group (such as benzo[blthien-2-v1),
optionally substituted by R,, or R;X

3i%*a v

Examples of particular values for Rz, are:-

20 hydrogen;
hydroxyl;
for (1-6C)alkoxy: methoxy, ethoxy or isopropoxy;
for (1-6C) alkyl: methyl, ethyl or isopropyl;
for: (1-6C)alkanoyl: acetyl, propanoyl or isopropanoyl,

25 for (1-6C)alkylaminoalkyl: methylaminomethyl or
dimethylaminomethyl;
for (1-6C)hydroxyalkyl: hydroxymethyl;
carboxy;
for (1-6C)alkoxyalkyl: methoxymethyl;

30 for (1-6C)alkoxycarbonyl: methoxycarbonyl or ethoxycarbonyl;
for (1-6C) alkylaminocarbonyl: methylaminocarbonyl or
dimethylaminocarbonyl;
for (1-6C) aminoalkyl: aminomethyl;

CONHz;

35 CHRCONH;;

aminoacetyl;

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



R3 HzN ~ Isothiocy~ ate ~H NN~ ~H ,~ NI | ~SI ~HSi RRRs RRR=
renovabl e protecting group Cyclic aliphatic fused am nothiazoles SI' R O
HzN~NH~ R@/d 02N7762NHz 3 ClI Synt hesi s of Fused Thi ophene Lp (¢0gB& /(x16e- -

t et rahydr obenzo(b)thi ophene) OBn OOHI S NHz + ~Y Cy NOOBn -r \ ON C-N
I BocNH COZH BocNH~ ~ | , \HO S/ 0% BocNH Am des etc WO 02/-77& - 33
PCT/ G BO 1 /05526 Synthesis of AlkyllArvl thiazolYl Gycines cl s s 2 steps

-s Et zC bepzengdr H2al 1 BSORO kadbRBam Zﬁo By Qr&xyadeRPrakif3C literature |
O'~~formec aC|E £§E}NIS N NH~ O H HO %Br ﬁE% i al kyl , phenyl or

benzyl [JEORMedRMEnRAt - 49 kagoy bamings LROREELYLIZNANPf / ae TFA, DOM L H

1 BoCZO, Ei# &L—éé?alk 7 NREne ( PWOENa PrAh AL £8HPhb Ng1 conddi ons NHf 3oc NHBoc
NHz 2 LIOH, H0, THF O S coupIIn condltlons_ LP\ | /Rae TFA DCM LP~N~N "' N

N ~ H CO ¢ Hlkyiprehyamino o $pa) Bag Nre BerARFetylamino;
5 for di(l-6C)alkylamino(l-6C)alkanoylamino:

dimethylaminoacetylamino;
for (1-6C) alkoxycarbonylamino: methoxycarbonylamino,
ethoxycarbonylamino or t-butoxycarbonylamino;
amino;
10 for halo: fluoro, chloro or bromo;
cyano;
nitro;
thiol;
for (1-6C) alkylthio: methylthio;
15 for (1-6C) alkylsulphonyl: methylsulphonyl or ethylsulphonyl;
for (1-6C)alkylsulphenyl: methylsulphenyl;
for imidazolyl: imidazol-4-yl;
hydrazido;
for (1-6C) alkylimidazolyl: 2-methylimidazol-4-yl;
20 for (1-6C) alkylsulphonamido: methylsulphonylamido or
ethylsulphonylamido;
for (1-6C)alkylaminosulphonyl: methylaminosulphonyl or
ethylaminosulphonyl;
aminosulphonyl;
25 for (1-6C) haloalkoxy: trifluoromethoxy; and
for (1-6C) haloalkyl: trifluoromethyl.
An example of a particular value for R,, is phenyl.
Examples of particular values for R,;X, are phenyl,
phenoxy, phenylamino and benzyl.
30 R
Cy is preferably unsubstituted or substituted by one or

is preferably hydrogen.

1p

two R3y groups.
Preferably R3sz is hydrogen, hydroxyl, methyl, ethyl,
isopropyl, acetyl, propanoyl, isopropanoyl, isopropoxy, amino,
35 aminomethyl, hydroxymethyl, carboxy, amido, chloro,

formylamino, acetylamino, aminocacetyl or carboxy.



Ugi Synthesis for Lp groups with any Cy group Tetrahedron, 1999, 55, 7411
Owe C02H CyCHO+ I , + 1 , + "Owve BocNH HZN O Cy H N~N~Lp / O BocHN MeO Owe
TFA, Et 3Swd 020Gh20 Cy H N\N~LP i H O VN O O CY H O CN~O-GMEr/6petdsazwol | ~
N~N~O~-OVve ' heat / OO BocHN MeO Ove KOOBu THF o cy o cy Lp_ NHZ ~ N~CH O
LiO-/ EtOH |1 WN-Owe coupling conditions- BocHN MeO Ove O BocHN MeO OV 5
WO 02/.77@& -34 Synthesis of 2-am nothiazol-4-ylglycine (used to

pr epar e2- substaxtaHsice anp hopgenpoulwts )vaiues for Cy are cyclohexyl,
piperidin-4-yl, l-acetylpiperidin-4-yl, 1l-propanoylpiperidin-
4-yl, 1l-isobutyrylpiperidin-4-yl, l-aminocacetylpiperidin-4-y1,
phenyl, 2-aminophenyl, 4-aminophenyl, 3-hydroxyphenyl, 4-

5 methylphenyl, 2,4-dimethylphenyl, 3,6-dimethylphenyl, 4-
ethylphenyl, 4-isopropylphenyl, 4-hydroxphenyl, 3-
aminomethylphenyl, 4-aminomethylphenyl, 4- (H,NCO)phenyl, 4-
hydroxymethylphenyl, 3-hydroxymethylphenyl, 2-
hydroxymethylphenyl, 4-carboxyphenyl, 4-isopropoxyphenyl, 2-

10 chlorophenyl, 3,4-methylenedioxyphenyl, 4-phenylphenyl, 4-
phenoxyphenyl, 5-methylfur-2-yl, imidazol-4-y1l, 2-
methylthiazol-4-yl, 2-aminothiazol-4-yl, 2-formylaminothiazol-
4-yl, 2-aminothiazol-5-yl, 2-formylaminothiazol-5-yl, 2-
phenylthiazol-4-yl, 4-aminopyrid-3-yl, 6-methylpyrid-2-y1, 3-

15 amino-pyrid-4-yl, naphth-1-yl, naphth-2-yl, benzofur-2-yl, 2-
methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, indan-5-vy1,
2-methylthiophenyl, 3-methylthiophenyl, 3-
methylsulfinylphenyl, 2-methylsulphonylphenyl, 3-
methylsulphonylphenyl, 3-N,N-dimethylaminophenyl, 2,3-

20 dihydrobenzofuran-5-yl, 3-bromophenyl, 3-cyanophenyl, 2-
methoxycarbonylphenyl, 2-ethoxycarbonylphenyl, 2-methylphenyl,
2-fluorophenyl, 6-aminopyrid-3-yl, 2-ethylthiazol-4-yl, 2-
benzylthiazol-4-y1l, 2-wmethylsulfonamidothiazol-4-y1l, 2-
chloropyrid-3-yl, 2-hydroxyacetylaminothiazol-4-y1, 2-N,N-

25 dimethylaminoacetyl-aminothiazol-4-y1l, 2-
trifluoromethoxyphenyl, 2-trifluoromethylphenyl, 3-
chloropyrid-2-yl, 3-methylpyrid-2-yl, pyrazin-2-yl, pyrazin-3-
vl, pyrimidin-2-yl and pyrimidin-4-vyl.

In one sub-group of compounds of formula (I), the cyclic

30 group attached to the alpha carbon is cycloalkyl (such as
cyclohexyl), piperidinyl (such as piperidin-4-yl), phenyl,
3,4-methylenedioxyphenyl, furyl, (such as fur-2-yl), thienyl
(such as thien-2-yl or thien-3-yl), imidazolyl (such as
imidazol-4-yl), thiazolyl (such as thiazol-4-yl or thiazol-5-

35 yl), pyridyl (such as pyrid-2-yl, pyrid-3-yl or pyrid-4-yl),
naphthyl (such as naphth-1-yl or naphth-2-yl), benzofuryl
(such as benzofur-2-yl), or benzo[b]thienyl (such as
benzo [b]jthien-2-yl) group, optionally substituted by R,, or R,X;

314%3



S~NZn, HCOzZH -. N EtOzC OMNHz S N BoczO, base ~ ~NHz Et0 ¢ zNHz
ZCl, THF) NEtS S N ~ |-NHBoc Et0 ~C z NHZ S N O H N~I-P o BocHN NMez HOZC |

1O or . NH&oSmyd762\ N Hz, Pd/C OH PCT/GB01/05526
-25-

in which X; is a bond, O, NH or CH, and R,, is phenyl optionally
substituted by R,, and each R,, independently is hydrogen,
hydroxyl, (1-6C) alkoxy, {(1-6C) alkyl, (1-6C)alkanoyl, (1-6CQ)
alkylaminoalkyl, hydroxy (1-6C)alkyl, carboxy, (l1-6C)

5 alkoxyalkyl, (1-6C) alkoxycarbonyl, (1-6C) alkylaminocarbonyl,
amino(1-6C)alkyl CONH,, CH,CONH,, aminocacetyl, (1-
6C)alkanoylamino, (1-6C) alkoxycarbonylamino, amino, halo,
cyano, nitro, thiol, (1-6C) alkylthio, (1-6C) alkylsulphonyl,
(1-6C) alkylsulphenyl, imidazolyl, hydrazido, (1-

10 6C)alkylimidazolyl, (1-6C) alkylsulphonamido, (1-6C)
alkylaminosulphonyl, aminosulphonyl, (1-6C) haloalkoxy, or (1-
6C) haloalkyl.

Within this group, examples of values for R,, are
hydrogen; hydroxyl; methoxy; ethoxy; isopropoxy; methyl;

15 ethyl; isopropyl; acetyl; propanoyl; isopropanoy;
methylaminomethyl; dimethylaminomethyl; hydroxymethyl;
carboxy; methoxymethyl; methoxycarbonyl; ethoxycarbonyl;
methylaminocarbonyl; dimethylaminocarbonyl; aminomethyl;
CONHz; CH>CONH,; aminoacetyl; formylamino; acetylamino;

20 methoxycarbonylamino; ethoxycarbonylamino; t-
butoxycarbonylamino; amino; fluoro; chloro; cyano; nitro;
thiol; methylthio; methylsulphonyl; ethylsulphonyl;
methylsulphenyl; imidazol-4-yl; hydrazido; 2-methylimidazol-4-
yl; methylsulphonylamido; ethylsulphonylamido;

25 methylaminosulphonyl; ethylaminosulphonyl; aminosulphonyl;
trifluoromethoxy or trifluoromethyl; and for R,;X, are phenyl,
phenoxy, phenylamino or benzyl.

Within this group, examples of values for Cy are
cyclohexyl, piperidin-4-yl, l-acetylpiperidin-4-yl, 1-

30 propanoylpiperidin-4-yl, l-isobutyrylpiperidin-4-yl, 1-
aminoacetylpiperidin-4-yl, phenyl, 4-aminophenyl, 3-
hydroxyphenyl, 4-methylphenyl, 2,4-dimethylphenyl, 3,6-
dimethylphenyl, 4-ethylphenyl, 4-isopropylphenyl, 4-
hydroxphenyl, 3-aminomethylphenyl, 4-aminomethylphenyl, 4-

35 (H,NCO)phenyl, 4-hydroxymethylphenyl, 3-hydroxymethylphenyl, 2-
hydroxymethylphenyl, 4-carboxyphenyl, 4-isopropoxyphenyl, 2-
chlorophenyl, 3,4-methylenedioxyphenyl, 4-phenylphenyl, 4-



N NLHP o BocHN HO2C*® OH or MeSQZCl NHR S--~\ N O H N-~LP o0 socHN (R =
COCHZCONMez, COCHZOH or SQzMe) PCT/ GBOL/ 0OSS26 NHZ S~NZ NHBoc Ei OZC NaCH,

Et OH, heatv0/43762N NHBoc HoZc 10 WD 02/-477G&2 -35 0 NC Rof/égéddssiHA0AC
heat, - H20 R3=e.g 2, 3, 0or A-Me Synt hesi s of Conpounds of fornula (1) where Lp
is a tetrahydrobenzot hiophene 0 R RCN4 or ~Y Ray = a g. = C02al kyl CN
Pyddyl ~ N~ O S SO2al kyl HzN ~v S ~v pybrop 1 TFA, DCM ~ NHz + ~ ----- ~

Gr H ~Y"phenoxyphenyl, 5-methylfur-2-yl, imidazol-4-yl, 2-
methylthiazol-4-yl, 2-aminothiazol-4-y1, 2-formylaminothiazol-
4-yl, 2-aminothiazol-5-yl, 2-formylaminothiazol-5-yl, 2-
phenylthiazol-4-yl, 4-aminopyrid-3-yl, 6-methylpyrid-2-yl, 3-
5 amino-pyrid-4-yl, naphth-1-yl, naphth-2-yl, benzofur-2-yl or
3-methylbenzothien-2-yl.
A group of compounds of particular interest is that in

which Cy is a group of formula

R

A

X XP

R3S

10 in which one of X* and X® is N and the other is NH or S,
and each of R,, and R,, is as defined for R,,.
Compounds belonging to this sub-group have been found to
show good biocavailability.
Preferably X* is 8 or NH and X" is N.
15 Preferably R,, is hydrogen.
Preferably R,, is hydrogen, (1-6C)alkyl, amino, (1-
6C)alkanoylamino, hydroxy(1-6C)alkanoylamino, N,N-di(1-
6C)alkylaminocalkanoylamino, phenyl or benzyl.
Another group of compounds in which good bicavailability
20 has been found are compounds of formula (I) in which Cy is
pyrid-2-yl, pyrimidin-2-yl, pyrimidin-4-yl, pyrazin-2-yl1,
pyrazin-3-yl or oxazol-4-yl optionally substituted by R,, or
R3ixl'i .
The compounds of the invention may be prepared by
25 conventional chemical synthetic routes, e.g. by amide bond
formation to couple the aromatic function to the alpha atom
and to couple the lipophilic function to the alpha atom. The
cyclic group-alpha atom combination may conveniently derive
from an alpha amino acid (preferably of D (i.e. R)
30 configuration) with the aromatic deriving from for example an
acid derivative of a compound based on R,, e.g. an

aminomethylbenzoic acid (which is readily available). Amide



S BocNH COZH BocNH~N ~ ~ 2 \ COzH 'O S ~~CC ~ BocHN EDC, DNAP or
PCT/ G(BOL1/ 0sS26 NC R3Y or R sul phur norpholine EtOH HZN ~v S ~3 O Gy H RAY \

Nif Ni WddmBacHN ~l ~ Synt hesi s of conpounds of formul aed/gBot@E® Lp i S

a tetrahydrobenzothiazole NHZ O N 1. chlorination ~ S R~ 2 thiourea, R~ Cy

cyclisation R3 = e.g. 2, 3 or 4-Me H>»3-=NHZ C NHz C/ NLI~-NHz ON N - O ~
--~~(~N S ZHN COZH ~ S 1. R3MyBr, THF N_ O S pybrop, dmap 2. Hz, PdIC O O R3
coupl i ng!£d¥nat £o. ek ydudte predgett ©n (£ 0rohl & | aby Tamsny | eweldydronya

furth t, the i t] i des, f t h ti f
compound SELOTHPhg SPTHRL Ukt 1 IR Ol e CoRbr TRBst LotpPthga
| i pophi | ilee gronipetioed danponnsbrrd dorall aof Vihe )syhciR2sid XtRp&€H ¢By)ds ZI
(VTTI) or accgﬁl%\%g:%egf d@gfw@ﬂv&thereof (wherein Rz, X and Cy are as

defi ned above "an 1is areactive functional group). The reactive
functiénal group, Z1 may be, RfGONSkiHplQy) 4OCH (V)

(where R, represents
RS

H,N Rsa
and Cy is as defined above).

Prior to reaction the amino group in an aminocalkyl group

10 should be protected by an appropriate protecting group, PG,
e.g. Boc, Z, Fmoc or Bpoc. The use of protecting groups is
described in McOmie, "Protective Groups in Organic Chemistry",
Plenum, 1973 and Greene, "Protective Groups in Organic
Synthesis", Wiley Interscience, 1981.

15 The lipophilic group may then conveniently be introduced
by reaction of a compound of formula (V) {(or another analogous
carboxylic acid) optionally after transformation into an
activated form, e.g. an acid chloride or active ester, with a
lipophilic group carrying or containing an amine group to

20 produce a compound with the linkage of -CO- or -CO-NR,,(CH,) .-
from the alpha atom to the lipophilic group. The protecting
group, PG, is then removed.

Alternatively a compound of formula V or another
analogous carboxylic acid may be transformed into an alcohol

25 by reaction with isobutylchloroformate and reduction with
sodium borohydride.

Such an alcohol, e.g. of formula (VI)
R, - CONH - CH(Cy)CH,OH (VI)
can be reacted to introduce the lipophilic group by reactions
30 such as:
oxidation of the alcohol to form a corresponding aldehyde
(e.g. by oxidation with manganese dioxide or DMSO/oxalyl
chloride or DMSO/SO, or Dess-Martin reagent) which may be



WO 02/-47762 -36 PCT/ GB0110SS26 car boxyl group; an acid halide, such as a
chloride or brom de; an ester, such as a (1-6C)al koxycarbonyl group, or an
acti vat edwapéfize2such as a m xed anhydride or fornmed in sipgugshingsss
coupling agent such as 1-(3-dinethylam nopropyl)-35 ethyl carbodiim de
hydrochl oride (EDC). Preferably the lipgphilic group is coupled using
conditions in which the conpound of forrmula VTII is an acid brom de forned

in situ byeddeedctd OnOFodieaO:hE | BipypiDl i di §BoRpOSPhe8AYPions such
hexaf | uor ophosphate (PyBroP). This reaction is conveniently 10 perfornmed
under contéhtrated conditions in dichloronethane using

di net hyl am nopsgach hen {DMAP) aasoradadystallhst ead afGi:Jhgnaddcj:@zggéne group

L-Lp as t t Age n

al ternat |%Rrgﬁlp}?epar e&x’%&eé:’?p?%%%%giﬁ %N‘Pﬁg ﬁésgi%%gé (?rso}i{ roduced
in 15 tﬁwe;lf@tﬁal %f%cé%tlétl\é%oz MWHMEP /ioxatliyd hdicsrirdsd amo less M ivd ewed
from anothesgappect the invention provides a process for the preparation of

a conpound accordl ng to the |nvent| on, v%"n ch process conprises reacting a
conpound of forhUtLT WY 28CDROERER) 1R L‘bh?l%n]ﬁ\ﬂ%r%fn €97 heEneRp are
as def i nethaboMghanss Ao SadtX tleae led}ﬂﬁ\il)lbdﬁ SroB8AChaYEbE UPEbH RN . gr OUp)
or a protect e%_gerié/atl ve. there corrpoung?of formul a

(X) (wherein i 3 R v (go‘?/ a%%rez% FRUSH Elﬁesol%p?%[ﬁ?ﬁg%%% rJe%ctlve
group)y0 oo acpruyl exttechmliero¥ athe ealbvdres evtiemiohl onedct fonmecessary by the

removal oin@&ypcpf@é@cewglgwgpﬁléo J&Sﬁuﬁ@é 2 §9§)99599d01n$]9§gy&§a

whi ch X-X represents CONH, a conpound

may be redétedHhia W%“E%%%u%ﬁsf%mﬁﬁb? nﬁVhI(X) |n which Z3 is COOH or a
reactive derivative thereof, such as an gyl halide or an anhydride, for
exanpl e as described in the Exanpl es her¢in. 35 The conpounds of formula
(TX) and their salts are WO OZbGJ 7762 BCT/ GB01/11SS21 - 37

\H COOH

PG = Protecting group

15 The protecting group may then be removed before coupling
of the 3-aminomethylbenzoic acid (optionally protected).

The protection of amino and carboxylic acid groups is
described in McOmie, Protecting Groups in Organic Chemistry,
Plenum Press, NY, 1973, and Greene and Wuts, Protecting Groups

20 in Organic Synthesis, 2nd. Ed., John Wiley & Sons, NY, 1991.
Examples of carboxy protecting groups include C;-Cg alkyl
groups such as methyl, ethyl, t-butyl and t-amyl; aryl (Ci-
Cs)alkyl groups such as benzyl, 4-nitrobenzyl, 4-methoxybenzyl,
3,4-dimethoxybenzyl, 2,4-dimethoxybenzyl, 2,4,6-

25 trimethoxybenzyl, 2,4, 6-trimethylbenzyl, benzhydryl and
trityl; silyl groups such as trimethylsilyl and t-
butyldimethylsilyl; and allyl groups such as allyl and 1-
(trimethylsilylmethyl)prop-l-en-3-yl.

Examples of amine protecting groups (PG) include acyl

30 groups, such as groups of formula RCO in which R represents Cj-¢
alkyl, Cs-j¢o cycloalkyl, phenyl C;-¢ alkyl, phenyl, Ci-¢ alkoxy,
phenyl Ci.¢ alkoxy, or a Cjs.19 cycloalkoxy, wherein a phenyl
group may be optionally substituted, for example by one or two

of halogen, C;-C4 alkyl and C;-Cy4 alkoxy. Preferred amino



believed to be novel and are provided as a further aspect o~f the
i nvention. In another aspect the invention relates to a process for

prepari ngwo epimpeund of fornmula | conprising deprotecting pchgaengawnd of
formula ( I'" ) R,-X-X-CH (Cy') -L-Lp (1') wherein R2, is RZ (as

her ei nabove defined) or protected RZ (gsch as 3-N-Boc-am nonet hyl phenyl),
Cy' is Cy (as herei nabove defined) or protected Cy and Lp' is Lp (as

her ei naboyeod8ctehyngepues proless ed-bptoryoxikdongl atBbepstnaneepeplecti ng
group is present., Compounds of fornula ?I'% in whjich L regresents CONH and
X- X represent SCUBRRRE, 2Ghaf eORl BOTRELan (L) oNALFY) 3GBSPPEUFERMBERZFILY

T oup. Sucba 2881 4- dLAPLOOXYENZYL 5 BB DRCPLERET RGAR ST REoUaLe ror

met hodol ogy, starting from an optio
substltuteﬁamEheyaandaecnibédrnnl%SFmahebms ah OsbhcatlyeAofifrer ouRaid- Lp

and an rotegct nlno nzoi c Cld

3-BOC¢5*$E ?hy?%eﬁgg?ﬁt id lgﬁ%a%?o{ %Fgﬂﬁoﬁrgﬁ%§5n3§9%8 )r 8RBved usi ng
20 trifl uonopeeéteiacsontieef erabl xrylalheintbap shant i RgvW thoan gg9-
isonitrilg ﬂf formula CN-Lp, it has been found to be advantageous to start
with an i$bhitrile of fornula (XI') CN-C (CH3) zCH20COOR (XI') 25 in which R

represents a (doffdahdy!ogrons, t§§§h (Qs1rehayé, béopaé gréqga (ggppound of
formula (XIl) R2'-CONR a~-CH OCOOR (xzl) The

conpound %%amﬁ¥ﬁﬁl%Y(QF?)OHB$O¥%eﬂbeh?rEaiiﬂwﬁP?hm§t§9d§trong base, such
as potaSS|un1t but oxi de, to afford a_ conmpound of fornula (XIll) RZ' -

CONR 20 - (EH (EEgm $rvL (opphe SeFPRTY VD 89PY9e0 v38 PeY) BBBEFEBE2G The

conpound &fnEREguLact Xhbddlr Byt 1588 bReh¥EED! ¥s8dpuERErEXanBLgsby treat nent
mnth |'i t hium hydroxide in ethanol, to afford a compound of forfnmula_ (XIV)

- CONR! Y d@pE e &y’ YDEERFL S, (SN 1FhEne oRpdURETPAPbPEYI ATEXNYF ARG t hen

be react egh ¥l Bt 89, a@wezofE&orrwé:ﬁdél%bbwwewd%rﬁm dg7bongdpf @5 5y,
conditions to afford conpound of formula (I1").
with removal and replacement of protecting groups;

15 (ii) from styrenes via Sharpless methodology (J. Am. Chem.
Soc. 1998,120, 1207-1217)

(iii) from aryl boronic acilds via Petasis methodology
(Tetrahedron, 1997, 53, 16463-16470) with removal and

replacement of protecting groups;

20 (iv) from aryl and heteroaryl acetic acids - via Evan's
azidation (Synthesis, 1997, 536-540) or by oximation, followed

by reduction and addition of protecting groups;

(v) from existing aryl glycines by manipulation of functional
groups, for example, alkylation of hydroxy groups, palladium
25 assisted carbonylation of triflates derived from hydroxy
groups and further manipulation of the carboxylic esters to
give carboxylic acids by hydrolysis, carboxamides by
activation of the carboxylic acid and coupling with amines,

amines via Curtius reaction on the carboxylic acid; or

30 (vi) from aliphatic, carbocylic and non-aromatic heterocyclic
aldehydes and ketones using a Horner-Emmons reaction with N-
penzyloxycarbonyl)-a-phosphonoglycine trimethyl ester
(Synthesis, 1992, 487-490).



Certain of the intenedi ates described herein are believed 10 to be novel.
The present invention al so provides the novel internediates. If necessary
physi ol ogwealalsyr¢pol erabl e salts can be formed using et hodgkagwwmsiz?e t he
art. Where the lipophilic group Lp conprises nore than one 15 group, it may
generally be formed by coupling thesegyoups together at an appropriate
stage in the preparation of the corrpound of fornmula | using conventional
nmet hods or as _descr.ibed in the Exanp The corrpounds of the invention may
be admi ni st er §FARPLER Yo %Hh%ﬁ%tscﬁﬁﬂees &Y. SHMD AP Yast r oi nt est i nal
tract (e. g. rectally or orally), the nose, Iung muscul ature or

vascul at ure &Yﬁﬁh&ﬁéaePﬁaP’F?/tecﬂ?é SR PP RBRY LA ¥ G S ered i n any
conveni ent admnistrative form e.g. tablets) povvders, capsul es, sol utions,
di spersions, 25 suspensions, syrups, sprays, suppositori'gs, gels,

enmul si ons, patches co Mot ENRS, Biifs nmay cont air ant s
conventional BeétNgl uti cal re"‘ar atl’GHF oty d (h carri ers, pH
A8"f urthe ive agent S.

modi fiers, sweeteners, bul king é@,_gz'd
Preferably the conpositions wll
suspension formsuitable for injectig
a further aspegtp@t, g | Nvention. é fol rowmemg are exanphgs \of

phar maceut i cal conpositi ons of undsvmmn_)rm,ng to the ent?H. 35

WO 02/ - 47762 PCEB@BOL/ 055068039 Egs nul ation 1 HardB apsul es are
prepared using the followng ingredients: 5 Quantity (ng/capsul e) 10 Active
I ngredi ent 250 Starch, dried 200 Mag ium stearate 10 15 Total 460 ng The

above ingredients are mxed and fill into hard gelatin capsules in 960 ny
quantities. 20 ;oM Q2 &77@\@%@29“ on 2

BocNH

sterlle and in a solution or
or infusion. Such COITp@J,SﬂZtI ons form




PCT/ GBOL/ OSS2G Tabl et s each contai ning GO ng of active ingredient are nade
as follows 5 Active Ingredi ent60ngStarch, 45ngM crocrystalline

cel | ul osagdmyltierol yvi nyl pyrrol i done4ngSodi um car boxynet hyCT/GB01/05526

st ar ch4. 5ngMagnesi um st ear at e0. 5ngTal c1lngl5 Total 150ny The active

i ngredient, starch, and cellul ose arespassed through a No. 45 nesh U S
sieve and m xed thoroughly. The 20 solution of polyvinylpyrrolidone is

m xed with the resultant powders which are then passed through a No. 14
mesh U.S. sieve. TheSxpbhrsds ob probecked of PireetivtIboein®d passed
through a No. 18 nesh U. S. sieve. The sodi um car boxynet hyl starch,

magnesi um stearate, agg,talc, previously p NBege 25 t hrough a No. 60 mesh
U S, sieve, are thernf addedEt®. t.loe granul es (whi ch, ﬁéhe{:mgﬁ#bng, are
conpressed on a tabllet chi ng 1WFtyi el d t ablMet’'s each Xaeighi?ng 150 ny
Viewed fromthis aspeft thgyjnvweet;@n provides a pharmaceutical conposition
.conprising a serine pPotease 30 (fryptasé@NH nhE®Meor according to the

i nvention together with at DB&lsMeONe pharmaceutically acceptable carrier or
exci pient. The pharnmaceutical conposition maié al so optionally conprise at

| east one further antiNBo&f| anmmatory Vi ewed a fur t the

i nvention provides the 35 us&D& HYALrypt asei ibitoMﬁg to the
invention for the nma cture of a medicanmen] fqf use in a nmethod of
treatment WD 02/- 17742 - 4HNPGT/ GBO1 / N4 he human or non-human
ani mal body (e. g.zNHTagog i an, avi an or tilia pbody) to conbat (i.e.
treat or prevent) a Condition responsive to sa?d i nhibitor which conpri ses
adm ni stering an effectiysg,anmount of a conpound according to 5 the
invention. Viewed fro urther aspect the invention provides a nmethod of
treatnment of the humanlgr’/non-human. animal body (e.g. a manmmalian, avian
or reptilian body) to cgnbaty a condition responsive to a tryptase

i nhibitor. 10 The dog N{L e i nhibitor conpound of the invention wll
depend upon the naturé ang severity of the condition being treated, the
adm ni stration route and tUhe size and species of the patient. However in
general, quantities of from0.01 to 100 ~, nol/ kg bodywei ght wll be

adm nistered. 15 Al publications referred to herein are hereby

i ncorporated by reference. The invention will now be described further with
reference to the followng non-limting Exanpl es.

Synthesis of protected 2-aminothiaz-4-ylglycine

O

NHCHO NHCH

s)\, 1. KHMDS, THF sy H,, Pd/C, Boc,O

—_—
— = MeOH
'\/ 2. Trisyl azide, THF \_‘S'Nfi
3. ACOH, THF

Et0,C EtO,C
NHCHO NHCHO

Y LIOH, THF, H,0 S N
\:_S—NHBOG L&“NHB“

Et0,C HO,C



WO 02! .t7712 -42 Experinmental : PCTI GO | (1SS2G Abbrevi ati ons used herein in
the reaction schenes and exanples follow | UPAC- | UB nonencl ature. Additi onal
abbrevi aty,g9s4e 5 BOC, t-butyl oxycarbonyl; HPLC, high pectaseensses!| i quid
chromat ography; LC, liquid chromatography; M5, nass spectronetry; Rt,
retention tinme; NMR nuclear nmagneti c3resonance; DM, dinethyl formam de;
Quant, quantitative; DMAP, dinethylam nopyridine; TFA, trifluoroacetic
acid; Sat., 10 saturat edsynfiesis oRBerzothiazolDCHgralips hl or oret hane; PyBr oP,
bronotri s-pyrrolidi no- phosphoni um hexaf | uor ophosphat e; Phg, phenyl gl yci ne;
Chex, cyclohexyl; THF, tetrahydrofuran; DiBal, diisobutylalum nium hydride;
KHMDS, pat assi um bi s(t rimethyl silyl )am de; 1DBp,DCM

1, 8- di azaby o[ 5. 4. 0] undec-7 15 ene; Trisy—s 0 Cy

“tri-isopr bementsulBhonyT= Z$ b nzh/l oxyca banyh; and t
1- (3- di met Kyl ahi nopsap §tGBeBlec dr ochl @ . L.
materi als were purchased from Al dr@ CHS I i afRC UK) Lancast er

(Morecanbe, UK), Avocado (Heysham UK), ' dge (Wmtagel, UK), NBva 20
Bi ochem (Notti ngham UK) or Bachem Puri f| cation: Flash col um

chromat ography was cagyntRéesiPsAltdRIalich Bénz6kiasdib LEgrdigs Si 60 (40-63 Vim
230-400 nmesh). Purification of final 25 products was by crystallisation,

flash col um chromat ogrgaé;,gythgr;,_dgg haRifrdnEa@ike phase HPLC on a Waters
Del taprep 4000 at a flow rate of 50 mL/mnute using a Deltapak C18 radi al
conpr essi on col ufrft*{®Bd mm x 210 nm 10-15 mm particle size). El uant A
consi sted of aqueous trifluoroacetic aC| d (0.1 0) and 3Q eluant B 90%

acetonitrile in aque sm‘;clrlafl uorcp.acg acid (0 |g,Ho) h gradi ent elution
(Gradient, 0 min g /t o B over 4

m nutes, ‘then 20 o o0 60 o B OVGS’ nut es) F'?'a@ s were anal ysed by
anal ytical HPLC and LC/ M5 befgre po hose with >95 o purity for 35

| yophi li sation. WD 02/-477 'eﬂg' ‘% (7“55526 Anal ysis: Proton nucl ear
magneti c resonance (1H NVR) spectra were recorded on a Bruker DPX300 (300
MHz) . Anal yti caforHppgtubonywere 5 perfornmed on a Shimadzu LC6 gradi ent system
equi pped with an autosanpler. Eluant A conS| sted of aqueous trifluoroacetic
acid (0.1 9% and eluang, B conS|ste of o] acetonltrll *and 10 % water,
contai ning trifl uonsaceysetiroas nﬁted 0 G adi ey on began at 5 o B
and increased to 100 @ over s ut es. Grrar? el ution began at
5 0 B and increased tor100 % B over ten 1 nutes. G adie 3 elution began
at 5 0 B for one nmnut® increasing to 213 o B after the fourth m nute, 40 %
B after the [4th m nute and t h&Fr&®@bepBecibtrewr t he 15th mi nute. The col umms
used were Luna 2 C18 (3 ~., 30 mMmmx 4.6 Z25 mm), Luna 2 C18 (5 ~., 150 mm Xx
2 M and a Symretry Rp8 (ZTyslibslipkatit fudedamjinothintdiddS wer e perforned on a
PESCI EX si ngl e quadr upol e API - 150EX | nstrunent equi pped with a Luna 2 C18

colum (3 -, F&O?EEQ 4HQ)§9H with 20 o to 100 o acetonitrile in

wat er over fi nut es—(—gra%l thod 1 25
3- (Ani nonet hyl ) b&nz¥yl - D- phenyl gI Ti ne 2- am nobenzot hi azol - 6am de

bi s(trifluoroacetate) sal
( ) tSynthe5|s of Fused Thiophene Lp Groups
(e.g. tetrahydrobenzo(b)thiophene)

OBn
O QCy
R I\NHz"' j:\y——»cyHOOB" ,k"/
3
S BocNH™ ~CO,H BocNH)\n/N =

O 8
R,
BocNH

Amldes etc



2, 6- Di ama. nobenzot hi azol e 2- Ami no- 6-ni trobenzot hi azole (500 ny, 2.56 nmol)
was di ssolved 30 in nmethanol (20 nL) and 10 o pal |l adium on carbon (50 ny)
was addedwaso2a7edurry in nmethanol (1 nlL). The atnosphere wasr/¢epl@ssd Wt h
hydrogen and the suspension was stirred overnight. The catal yst was renoved
by suction filtration and the sol vent-gyaporated to afford

2, 6-di am nobenzot hi azol e (420 35 ng, 99 0) as a pale yellow solid. WO

02/ .t7762 -44 PCT/ GBOL/ 05a2C N- BOC- D- Phenyl gl yci ne

2- am nobenzot hi azol - 6- am de N-BOC- D- Phenyl gl yci ne (250 ng, 1.0 mol),

1- (3di met hyl am nopropyl ) - 3- et hyl carbodi i m de hydrochloride (190 5 ng, 1.0
nmol ) and Synthzsis bf [ADY Kilcamee(140rrg 1.0 nml) were stirred in

di net hyl f or mam de (3, m_) for ten-ffinutes. 2,6- nobenzot hi azol es (160 ng,
1.0 mol) was t en_a&aed.andott#/elso:lertbt\dren a5 t I edke FUer niglt N>F‘c5*em
t enper at ur &°° weet at e (15NrrL5’ was, added anl t he 'sodaet i on 1D was washed

wth water (5 ), saturatedw&itric adgid sol utd"on (5 m), sat ur’t ed NaHCO3
(5 nm) and water (5 nL), and dried & erN%SO%,=Jh,%E§QLeyZQnt was renoved
under reduce[? W2 BRs) {?% 10, fford N-BOC-D- phenyl gl yci ne

2- ani nobenzot hi'azd .15 1H NVR(CDC ) 8 93 (1 H, br s 0) NKAr ) ;
7.72 (1 H, s,benzothia F 7;uolni)2 7. 35(% H, />—FN;.1)TFA oEm23 ol - 5 J( 3+k.m
Ph): 6. 93('T°RE B, g bénzothiazol e (o) PC(5)+|)——€r—72(1~ Yd, MJ =10

Hz, benzothiazals C(4) Wear C (BI""E5™“8. 05(1 H™e8, J =7 Hz, CHPh) ;Nﬂs 92 (2
H br s, NH2) ;20 5.45 (1H brs, BOCNH); 1.27 (9H s, tBu). D- Phenyl gl yci ne
2-am nobenzot h| azol - 6-am de A soI ution of N BOC- D phenyl gl yci ne
2-am . nobenzot hi azol - 6am,de _i¢n di chl or onet ha was treated with 25
trifluoroagefcin@o.aci d (5 Iaﬁdﬁastm pad fdv\ m’ és The di chl or onet hane
and excess TTITIHpr oace}’i ¢ ac,Ni d were renoved ypder duced pressure and the
resi due was turated wi'th, dj ether to af phenyl gl yci ne
2 am nobenzot#i azol - 6am de &as SKs trlfluoroacetac’ce sglt (350 ng, 89 0). 30
3-(Am norreth | ) benzoyl - Dphenéll gl yci ne 2- am nobenzoghi azol - 6am de
trifluoro¥abtate salt N BOC-3¥dfi nomet hyl benzoi ¢ acid (250 ng, 1.0 nmol),
1- ( 3di net hyl am nopr opyl ) - 3- et hyl carbodi i m de hydrochloride (190 35 ng, 1.0
nmol ) and 7-aza-1- hydroxybenzotriazole (140 ny, 1.0 WO 02/ -477Q&R
PCTI GBOL/ OS52G -45 mmol ) were stirred in dinmethylformande (10 ni) for five
m nutes. D h@le¥ig A ard IhNRR AP E | -6-amde trifluoroacetate salt
(350 ng, O. %%@arbnvmgtﬁmn%dded aﬁdvlgﬁ%ﬁm xture was stirred overnight.
The sol ution was poured 5 into et hyl acetate (20 nmL.) and washed with 5 o
HC1L (5 nl), saturated Na%(&)B (5 nL) and water (5 ni), drped.pver MySQ9 and
t he sol vent renoved da@er reduced presi\d)re The crude pr@du R}/as pupified

DY st GhHeD ETomet Oryeny Sheltotmperetato ey AFelgit p cio o

to 10 afford heat
N- BOC- 3- (am nonﬁt yl') benzoyl - D- phenyl gl yci ne 2am nobenzot hi
This was di ssBFVed i n @NChi or onet hane (5 ni) and TN Utoas

3| - 6- am de.
etic acid (5

nmL) was added. The solution was stirred at room tenperature|foP80 m nutes
before the dichl oromet hane and excess trifluoroacetic [$S;Bu
0
Lp- NH2
LIOH/EtOH OMG
couphng
BocHN™  MeO conditions
BacHN™  MeOD

BocHN MeO

TFA Et,SiH, DCM

@““”



15 acid were renoved under reduced pressure. The residue was triturated
with diethyl ether to afford 3(am nonet hyl)benzoyl - D- phenyl gl yci ne

2- am nobewmapédnizagol - 6ani de as its trifluoroacetate salt (®r/gge1/i32260). 20
1IH NWVR (d9 MeOH): 8.21 ppm (1 H, s, benzothiazole C(7)H); 7.97 ( 1 H, s,

am nonet hyl benzoyl C( 2 ) H} ; 7. 9% ( 1 H d, J =5 Hz,

3(am nomet hyl ) benzoyl C(6)H); 7.80 - 7.48 (5 H m Ar); 7.47 7.32 (4 H m
Ar) ; 5.81 (1 i ) . ; Qh%%—@ HPLC (tuna 2,

G adient 1): ri%%ﬁﬁ%fﬁmﬁﬁﬁé&&;ﬁ una , gl;ﬁpé% 4): rt = 1.40

m nutes, 432 (MH)~". Exanpl 1 - 8 were synthesised in the sagg way as the

30 conpound oftHMet hod 1 using the the indi chted amine in pl acel of

2,6-Di an nobgr& t hiazghe. | Qoclo, 35 ( Amisrioret hyl JHERASY| - D-gphenyl gl yci ne
5-acet yl - 435 \net hyl +-hi-aeol ‘2am gde—t++#+ uo cetate salrt, 21 -47712

-46 From 5- acet jLad- net hyl t hi gz¥- 2-ami ne. P / O8S2C 1H NVR (%
acetonitrile)sod. 921 H, @&°C) = 6 Hz, NHOM:S 7.95 5 (2 H, br & NHz); 7.78
- 7.65 (2 H m A); 7.40-7.14 (7 H m Ar) ; 5. 61 (1 H d, J 6 Hz
a--CH) ; 3.87 (2 H br d, J =5 Hz, CHZNH2): 2.32 (3 H, s, CH3): Mef? onal
met hyl group conceal ed by sol vent peak between 2.20 and 2. 30ppm{ HPLC (Luna
2, Gadient 1): rt =855 mnutes. 10 LC/ M5 funa 2, G adient 4): rt = 1.78
m nut es, 423 (M) +§—\éxanpl e 2 3-(Am nonet RyK) benzoyl - D- phenyl glnei ne
5- phenyl t hi azol -2-apiMde trifl uoroacet at g . 15 From N

i ¥d3 acefloniitrig e): T2 8T (1 H_s)' H bonded
NHAr); 9. 07 8.M2 Y2 W br s=~CHZNHZ) \_ 807 -
7. 84 20 (3™ M Ar); 7.62 - 7.28 H m Ar) ; 5.88 ("t H g/ J =6 Hz,
a-CH) ; 4. 10 ( 2 H m CH2NH ) . JHPLC (tuna 2, Gadient 1): rt = 4.36
m nutes. TENMS (Lung 2, G agient B#yN" rt = 2.23 minutes, 443 (M) +.

HO,C z

2

0
or

HO,C” “OH

or
MeSO,CI

R = COCH,CONMe,, COCH,OH or SO,Me
BocHN ( z z z Me)

10



25 Exanpl e 3 3-(Am nonet hyl ) benzoyl - D- phenyl gl yci ne

4,5-di methyl -thiazol -2am de trifluoroacetate salt. From

4, 5- di met hwo éni7a@ol - 2-am ne. 30 1H NMR (dg net hanol ): 9. 02dBcBotbsdwue to
partial exchange, d, J - 6 Hz, NHCH); 7.99 - 7.93 (2 H m Ar); 7.61 - 7.43
(7 H m Ar); 5.85 (1 H s superinposegsupon d, J 6 Hz, a-CH); 4.18 (2 H
s, CH2NH2) ; 2.29 & 2. 18 (2 x 3 H 2 x s, 2 x CH3) . WO 02/ -177Q2

PCT/ GBOL/ OSS2G HPL héti o j i una 2,
Gadient 4). rt = %yl(gt hesil gﬁg@aﬁs%? ’\l}ﬁgﬂa (Fﬂvhere%r@ t@?r%?o%enioﬂlgﬁleﬁa

3- (Am nonet hyl ) benzoyl - D- phenyl gI yesne

g- net hyl - 5et hoxycar bonyl t hj)azol - m de tAEdHfN.lMu@roace at e sal t. From

A- et hyl - 5- et hoxy*@é?ﬁbn)flthi z°b| m neW 3 aceto rile): 8.20
(1 H d J= 6Hz NHg—% 02 (1 776(<1Hd 7 Hz, Ar)
. 7.52 - 7.30 (7 H&'m AN

s
6 Hz, 042043),9%11("3 s, CHZNH2 ) ; 2 . 4 5 (
21(3H, t, 3 8, CHZCHS) . 15 HPLC (tuna 2, GadiféfRt 1): rt 373

= holi§ AI’CH3 ;
1.
m nutes. LC/ M5 (tuna 2, G adi ent 4): rt = 2HN3 m nutes, 53 RLMH) " ~. Exarrple

78F(JegbiaordMeJ 6 Hz, a-‘CH) ? hura (2 H q I

5 3- (Am nonet hyl ) benzoyl - D- phenyl gl yci ne 4 20 ==
(et hoxycar bonyl net hyl ) - 5- net hyl t hi azol - 2- ani® ri f%uor & ate salt. From
4- met hoxycar bonyl net hyl - 5- net hyl t hi azol - 2-am nig. j25 1H N 3

acetonitrile): 8.02 - 7.97 (2 H m Ar & NHCH);X7.87 (1 H, dRsJ = 8 Hz, Ar)
; 7.59 - 7. 33(7H m Ar) ; 7.21 (2 H br s, NH2) ; 5.81 (1 h, d, J:

Hz, a-CH) - (2°H s, Crgyp) 358 (3 Hea@u CorC) i, 3o, 55(
CH2C0) ; 2. | ,jr] d\/ AI’—GH&) Cy %0 HPLC &&H&—% di yhor Jy_ 3 54
mnutes. ® étuna 2 g]gl ent A)\ﬁ,u 2.9 PRit €S, npl e
6 ' o s
R3 BocHN
BocHN
EDC, DMAP

Synthesis of compounds of formula (I) where Lp is a tetrahydrobenzothiazole

2

=
1. chlorination S
—_—
2 thiourea, Cy
cyc||sat|on
R;=eg. 2, 3or4-M H NHZ Cy

0
S OH S 1. RMgBr THE  N=(
-—_
S
—_— [
pybmp dmap 2. Hy, PUIC
(@]

0

R3
coupling/
R; = e.g. alkyl & deprotection
formuta [
5 Thus viewed from a further aspect, the invention

provides a process for the preparation of a compound according
to the invention which process comprises coupling a lipophilic

group to a compound of formula (VIII)
10 R,- (X) ,-CH(CY) -2, (VIII)
or a protected derivative thereof (wherein R,, X and Cy are as

defined above and Z, is a reactive functional group).

The reactive functional group, Z; may be, for example, a



3- (Am nonet hyl ) benzoyl - D- phenyl gl yci ne 5, 6-di hydro-3 WO 02/-177Q2 -48
nmet hoxycar bonyl - 9X- cycl opent a(b) t hi ophen-2-am de trifl uoroacetate salt.

PCT/ GBO1 (QppAsidar om PCT/GB01/05526

5, 6-di hydr o- 3- net hoxycar bonyl - 4H cycl opent a(b) t hi ophen-25 am ne. 1H NWVR (d3
acetonitrile) : 8.30 (1 H d, J =6 HzzgNHCH) ; 8.04(1 H Ar); 7.85(1 H, d,
J =8 Hz, Ar); 7.62 - 7.30 (7 H mAr);5.80 (1 Hd, J =6 Hz,a-CH); 4.16 (2

H s, C}*@&ﬁﬁoxﬁﬂ7§ﬂéhﬁ3 dh Sac{iBhalide, 8dudh 2a84a (Kl Britie 20% brordideJ = 6
Hz, CHZCH-CHZ 0(_ 2 H

2 . e t =6 CHzCH2
L Syt a 945 ety aF . 3, (RERL B RoRratbony gt oy o6 M ent 4): rt -
2 26 n1nuaesrvdﬁdd($&ﬁer, dbckxaaphemixed anhydride or formed in situ
.3- (Am nonet hyl ) benz%% D phenyl gl yci ne

3- et hoxycaf bghyd £ Jynge%sa%lﬁyd%wa%na%(b)m%bfﬂewéylgafawaempyl) -3-

trlf|UOSO@tﬁ?fﬁétb@dilmﬁ@eFﬁ?@tochlorlde (EDC) . Preferably the
-3- et hoxyc 6

bony! - 4 7-tetrahyd b) t 2a MR (d3
scetom br TRy G e L 4 SOYRT 0 Ve oS LR AR E0%s B Bisen R
8.06 (1 Hrompound;of. Bfridla, VﬂIIJls an Hzgi@5b¥oide. B@rmed. 28 £7tH, bmn
Ar); 5.79 (1 H, d Hz, a-CH).: 4. 18 - 4. 04 (4
H,r)m CH2 %ﬂi@%‘igfnr f%g‘?u zpysﬁo%lzdkn%ilbogpgé%u@, CHZCHZCHZCHZ§ ;

1.82 - 1. héﬁhfHu&toﬁhoé@ﬁﬁkeckﬁﬁkbe HPEﬁiéLﬂ@@cﬁloﬁiﬁdie@hvéﬁieﬁtly 5.15
m nut e

Lu 42, t 492 +.
I DUt o8 39 FSENE: (GRS, 2o QLaGLenl ) ol o4 2042, B ANLER - 402 AL
3- benzylouycagb@ny¢ﬂhﬁl®minopyraﬁyUeob@m&BXb&ﬁhcephéﬁetz anm de
trlfluoroaceta'ﬁ t Xg)gél%ﬁgzgaucﬁ ro%e%fg¥é)thl r?ﬂﬁal %t ?FNNR

3- benzyl oxycarbony tetr ene -am ne.
(d3 acet oprcbmedae)st@pozthe?c@@p@rznﬂs of ﬂomNa&INhﬁ}q)alﬁeQQa’clveﬂydbeJ =

i s Gosrftaied 5 ¢ PPt dh\pteR ohgofole Rug Meaftifea p % &
J =5 Hg the final process step, which is the preferred route.

Thus viewed from another aspect the invention provides a
process for the preparation of a compound according to the
invention which process comprises reacting a compound of
formula (IX)

20 Zo-CH(Cy) -L-Lp

(IX)
(wherein Cy, L and Lp are as defined above and 7y is HX (e.g.
HoN) or a reactive functional group), or a protected derivative
thereof, with a compound of formula (X)

25 Ro- Z3

(X)
(wherein R is as defined above and Z3 is XH or an appropriate
reactive group), or a protected derivative thereof, followed
if necessary by the removal of any protecting groups.

30 Thus, for a compound of formula I in which X-X represents
CONH, a compound of formula (IX) in which Z, is H,N may be
reacted with a compounds of formula (X) in which Z3 is COOH or
a reactive derivative thereof, such as an acyl halide or an

anhydride, for example as described in the Examples herein.

35 The compounds of formula (IX) and their salts are



10 CHzZCHZCHzCHz ) ; 1. 82 - 1. 68 ( 4 H m CHZCH2CHzZCH2 ) . HPLC (tuna 2,
Gradient 1): rt = 5.40 mnutes. LC/MS (tuna 2, Gadient 4): rt = 2.75

m nut es, Q&AM+ Exanple 9 15 3- (Ami nonet hyl ) benzoyl - D/gemdssydsedeyci ne
4,5, 6, 7-t et rahydr o- 3- (~- nor phol i necar bonyl ) benzo (b)t hi ophene2-am de
trifluoroacetate salt. 3-(BOC Am nonetdrwyl ) benzoyl - D- phenyl gl yci ne
4,5,6,7-tetrahydro20 3-(hydroxycarbonyl)benzo(b)thi ophen-2-am de. A

sol uti on 1 BetBOGaMHEorRidlY | I ey | pEbd: pb@nyd ¢ yBiMeher aspect of
3benzyl o%ar honyl -4,5,6, 7-tetrahydrobenzo(b)thi ophen-2-am de (a protected
form of exXanpt & &Han intermediate inits 25 synthesis) (1.00 g, 1.6

nmml) in neth I ) tiyre ver. 10% pal | adi,um on_car bon under a
hydrogen at nosp earr(eg%(l)érqrt?/\%@%%%rﬂsﬂ.é 'I'%é&enll?%%rrler At Sil'i%raecPra%%e?%eyor
met hanol mvepRrEed ueelsroyrd] e o preskure ¢comprf o tdepreiet{ ng6a g,

guant . ) i e 1 ut-further purification. 30 1H NVMR ( d6 DMSO)
11, 915(\,%1]5@})%?3%%%&;?9&54 6 ( 1 H d J =6 Hz, NHCH); 7.90 (1 H,
d, J = 6 Hz, NHBoc); 7.86_( r); .7.55 - 7.32 (7, H m Ar); 5.92 (1
H d, J =6 H, a-CH: 4.50‘]’655'5?—1?(@,’)5JL=‘L€H2, CHZNF2 ) 2 .7 71 &2 . 5

9( 2x2H 2xbrs, 35 CHRCH2CH2CHz ) ; 1. 72 - 1. 60 ( 4 H m
CHzCH2CHXEXgin Ry 1R, (gsHhegeinabpvgofefined) - o9 protegied) R, (such

PCT/ GBO1/ f = i - D- phenyl gl yci .

5.5, 6, 7. (B ARy Tt LR ST RESL borbT ) LBehyo (Bt RFESAGAESVS. ani de

trifl uor apckiedd) Sc&xf_tprd’%@dﬂ&tii&'}ﬂ aid the' cog tnqu{a%_m@lixw@?v?h ?. 10 rnrr?IS)2
in DME (2 . S stirr t mtenperature a i1 sopro e am ne

L VG adtin R o B Sredied NN (BRI AL S AT A SRR e SN

0- (7- azalgroup risizotedenyt ) -N , N , N, N -t et ramet hyl ur oni um

hexaf | uor ophosphate (114 ng, 0.30 rrrml{ were added. The reaction was
al | oned to stiFOBROWERM @lenirata e(Tibt i 10 HALESh Hdi xeRTRF | GPBH and

cggsgrmt izgn% ﬁfeﬁﬁf’ée{élﬁi@ aimfelg.it nre d@y.f%slﬁhnb t?g%b%% @agg,mu\&@a t hen
added, a sol ution extract ed, w . sodi um

bi car bongfeé"‘?@atglfo%&'. ,S‘?%“ Ay % (gﬂaﬁ‘eet?h?’?%‘?ﬁﬁl driaa Ry T HRseeR
ccﬁncerltSr atseichay ket m@tdmmqiy}essstra&:;:m‘gl_mnémfémoh]hyeﬁ;t]mmﬁgﬂcm?lla
chromat o : sol ut e .anide i chl oromet han

treated %W’ri%‘ug %%Jélg%]g; aéc"ltbds %&t‘%ﬁé%?n hi&h‘?)hr?? ﬁef%é&%i;% BFF%O and
di chl or ot hisgen ter el evabofertred arkN the ardi dueVmuréteatedy3trituration
with di ethydnshdietyivefs ol d3(Am tmlg%@ﬂy % trﬁ%‘%iﬂéﬂ?&f@

4,5, 6, 7-t et rahydr 0- 3- (4- nor phol 1 necar bonyl ) benzo ene2-amde as its
trifluor e at e'Ra RTOLECHIPNIRQUZE J83Y bf tFFTYed 9 NPpm (1 H, s,

NHAr ) 207858 fElvordhdec it i dNHGHSEerab By ) ; raft vy -t War s arrttindn w#) ; aid. 64

(1 H d J=26H, a- 4. 03 (2 br CHZNH2): 3.40 - 2.89 (8 H m 2
X CH20 &”ﬁ%&ﬁﬁﬂ%&é)ﬂ?ﬂﬁuﬂ" sé}‘?-ﬁ%' U ag BEE o d s 25 2x 2 H 30
2 x m 2advanppogdne CH2N)art witth -an . 5ot 14 1en o flCHRSHAGHE CH2)) . HPLC
(tuna 2, Gadient 1): rt = 3.68 mnutes. LCM (Luna 2, Gadient 4): rt =
1.9 minutes, 533 (M) +. Exanpl €sN19(CH ,GHRGQ0Rr epared from 3- (N- BOC 35
am nonet hyl ) benzoyl - Y L- phenyl gl yci ne) (?{I‘?’ 6, 7-tetrahydro- 3

25 in which R represents a (1-6C)alkyl group, such as methyl, to
afford a compound of formula (XIT)
R*-CONR' -CH (Cy') -CONH-C (CH,) ,CH,0COOR
(XI1)

The compound of formula (XII) may then be treated with a
30 strong base, such as potassium t-butoxide, to afford a

compound of formula (XIII)
R* -CONR™ -CH (Cy') -COOR

(XII1)



WO 02/.t7762 -51 PCT/ GBOL/ OSS2G ( hydr oxycar bonyl ) benzo(b)t hi ophen-2-am de

n the sanme manner as exanple 9, using the indicated am ne. Exanple 10 5

3- (Am nomgidwdgbenzoyl - D- phenyl gl yci ne 3- benzyl am nocar bonydr/cBo1/05526

4,5,6, 7-tetrahydrobenzo(b)thi ophen-2-am de trifluoroacetate salt. Prepared
from benzyl am ne. 10 1H NWR (d3 acetong%rlle) 8.02 -7.91(3 H m2 x Ar &
NHCH) ; 7.60- 7.25 (12 HL m Ar); 6.73(1 5Hz NHBn) 5. 79(1 Hd J =
6 Hz, a ;4. 41(2 H d, J_=_5Hz, CH2Ar 2

71 & 2 .CH) Bhe oC P‘?u&ab?g foﬁ“fi@lz@l’é%:ﬁ)» ‘)“aylishﬁn QGShY@rO#YEe@ ‘4 H m
C}FC}EC}EEbE éxahﬁlébenﬂréatﬁ%ﬂdlthhll1thium4h§aﬂbﬂﬂaés1hcé&5éh@Mﬁ 2o

G ad 4 5 I | 20
3- ?Ah?ﬂgne Téb%ncom heﬁy?ﬁF@gﬁ% XFé?np ©

ﬁeﬁzg(g)zﬁit Lgﬂggrg gm( geml;i“sd%/‘lla &%&oac@?gf%?oa%s{)h Prepared from

‘3-pyr|gglnethylanlne 25 1H NWR (d3 ac?tonstrlle) : 8.37 (1H, s, Ar) ; 8.
34 (1 5 Hz, NHCH); 825(1H J =6 Hz, Ar)778-714(11

am A4 6B Anboha deebhina ) (B SBULL 1 fhdizy Syt 209
CHZNH2 ) ampne o8 formula B,N-Ip wumles amiderband GRAOHIGHRRHRINt torls 62- 1.

53 (4 H, a8% zg}ggkgghgd) £ EBLGuiLung. Gadient 1): rt = 3.32 minutes.
L/ VB (tuna 2. Gadient 4): rt = 1-59 mnﬁtes 554 (MH)+. WD 02/ a7762 - 52

PCT/ GBOL/ OSS2GoExeaph eoﬁZtﬁe( f\ﬂbéﬂé&iﬁﬁé% beazeyt nRaPheRyl gl ¥EENBe ] ieved
4,5,6,7-tetr hydro f(l erldlnecarbon %benzoéb )t hi ophen- 2-am de
trlflu%9058e at8°%a PrEFSPEJIRVERT bPReft Pn@rOYFﬁﬁﬁmﬁb gnovel
acetonitrihedrme®@i®Pegl H s, NHAr) ; 8.15 - 7.26 (9 H m Ar); 5.82 (1 H,
br s, a-CH}; 4.06 (2 H br s, CH2NH2); 10 3.20 - 1.15 (18 H, m pi peridyl
and cycl ohexyl IprotoassakPLOhyElngogic&t adi enletdblet sglB8s9dami hat es.

formed using methods known in the art.

Where the lipophilic group Lp comprises more than one

15 group, it may generally be formed by coupling these groups
together at an appropriate stage in the preparation of the
compound of formula I using conventional methods or as
described in the Examples.

The compounds of the invention may be administered by any

20 convenient route, e.g. into the gastrointestinal tract (e.q.
rectally or orally), the nose, lungs, musculature or
vasculature or transdermally. The compounds may be
administered in any convenient administrative form, e.g.
tablets, powders, capsules, solutions, dispersions,

25 suspensions, syrups, sprays, suppositories, gels, emulsions,
patches etc. Such compogitions may contain components
conventional in pharmaceutical preparations, e.g. diluents,
carriers, pH modifiers, sweeteners, bulking agents, and
further active agents. Preferably the compositions will be

30 sterile and in a solution or suspension form suitable for
injection or infusion. Such compositions form a further
aspect of the invention.

The following are examples of pharmaceutical compositions

of compounds according to the invention.

35



LC M5 (tuna 2, Gradient 4): rt 2. 02 m nutes, 531 (MH)+. Exanple 13 15

3- (Am nonet hyI ) benzoyl - D- phenyl gl ycin

3(cycl oprgylaeiday! am nocar bonyl ) - 4, 5 6, 7t et r ahydr obenzo( ding@nhess2- anm de
trifluoroacetate salt. Prepared from cycl opropyl net hyl am ne. 20 1H NVR (d3
acetonitrile): 7.76 - 7 58 (3 H m Z%Ar & NHCH); 7. 40 - 7. 12 (7 H m
Ar) ; 6.18 (1 H t, J =5 Hz, NHBn) . 50 (1 H d, J =5 Hz, a-CH ; 4.00
(2 H br s, CHZNH2) ; 2 92 (2H CH~cPr) ; 2. 48 & 2. 40 (2 x
2 H 2 x br s, 25 CHZCH2CHzCH2) 1thr4|8>§.a5c:1'@15 (4 H m CHzCH2CH2CH2) ; O.
81 - 0. 65, 0.28 - 0.17 & 0.05t0 -0.05 (1 H 2 H&2H, 3xm cPr
protons). HPL una 2, .Gra m_nut es una 2,
Gradtont 4y Fera 3igrr iRe el arkperatiurnpng sye torLouing

3- (Ami nonet hyl )benzoyl D phenyl gl yéhgeedients:

~1,5,6,7-tetrahydro-3-(1, 3-di net hyl butyl am nocar bonyl ) benzo

-(b)thlg i - pared from
racem c 1, 3-di nmet hyl butyl am ne. PCTI GB01 /0sSS2I 1H NMVR (d3 acetonitrile):
7.88 - 775(3H m 2 X Ar & NHCH); 5 7.48 - 7.25 (7 H. m Ar) ; 5. 97 (1
H d J=5H, a-CH ; 5 68 &5.65 (2 x 0.5 H, 2>@%PnzlS<yJ—4Hz
NHHex) ; 4. 12 - 4.02 (2 H m CH?NH2 ) ; 4 . 01 - mgQ/(gaF(SI;Llé-j m CH3CHNH
);2.59&2.47(4H,mCHzCHzCH2CH2);173- 1.62 (4 H m
GﬁZGﬁZOﬁZGﬂ:)_;_L_SMJO_(_LZ_H,_m*LeaaLMngxyL_pLoLansHO HPLC
(tunaj;d, Gadient 1): rt 4.63 mnutes. LC/ M5 (tuna 2, Gadient 4): rt =
2.53 mnutes, 547 ( +. Exarrpl e 15 3-( Am nonet hyl )benz | - D- phenyl gl yci ne
k 5,6, 7-t et r afylF LB 1B ¥R car bonyl ) benzo( b) t hi ophetR®- ami de
trifluoroacet afies@lt.qAspl ution of 200

3- ( BOC- am nonet hyl )benzoyl D/ L- phenyl gl yci ne

4,5, 6, 7-t et r ahjaFee SL R yREAERER bonyl ) benzo(b) t hi ophen-2L&ni de 20 (50 nmg,
0.9 mmol ), the conpound from which exanples 13 - 17 were nmade, in

di chl oronethane (2 nL) was treated with trifluoroacetic acid (2 nL) for an
hour &t room tkatpe¥ ature. The sol vents were evapor at ed #fd ®dhe resi due
triturated with diethyl ether to afford the title conpound as an off-white
25 sol i d—tHNWR(d3—acetonitrite)—825d, 3 =6 Hz;,—NHCH) 775 - 7.52 -
6 Hz, a-CH); 4.35 (2 H br s, 302 x br s, CHZCHzCH2CH2 ) ; 1. 92 HPLC

;(tg.ngl ZileH?di(%,g%n?VéAﬁj)ﬁ?}%Jc%‘é L%faeczf" ’g%ﬁl%&t &&;}?%d F’z >r<nzA|r4?

gelatin capsules in 460 mg gquantities.

20



L.80(4H m CHCH2CHZCH2 . 4.31 mnutes. - 2. 07 mnutes, 464 (MH) ~.
Exanpl e 16 35 3-( Am nonet hyl ) benzoyl - D/ L- phenyl gl yci ne benzot hi azol - 2- am de
WO 02/ - 4h0d2muo%2t ri fl uoroaaetate salt. oc- N-BOC- DY L- Phenycghomiines2e

benzot hi azol - 2-am de. PCT/ GBOLl/ Ga526 5 A sol ution of N BOC-D-phenyl gl yci ne
(750 ng, 3.0 mmol ) in anhydrous tetrahwgrofuran (20 nL) was stirred at room
t enper ature under argon. |sobutyl chloroformate (0.52 nm., 4.0 nmol) and

di i sopropyl et hylam ne (0.8 nm., 4.mommlatiwd @ added and the sol uti on was
stirred for 30 mnutes. A solution of 2 10 am nobenzot hi azole (500 ng, 3.3
mml) in tetrahydrofuran (10 nL) was added to the m xed anhydride sol ution
and sti ”@Qb%@énégbh éBnEQQ%hgm@rﬁFgUB% aEthyb @ﬁa&@aee%oa%) nyas added
and the organi ¢ phase was washe water (25 nmL),” 5 o HO solution (25
m.), saturated aqueous NaHCO3 (25 nifcahavw@ater 15 (25 nml), before being
dried {WS04) and concentrated under reduced pressure. The residue was
purified by ftastrchromatography using ethyt—acetate 7 hexane 171 as el uant
to afford the coupled product as a yellow oil (785 ng, 68 0). 20 1H NWMR
(CbC13) : 7.7 v Jo= 7.2 Hz, Ar) ; 7.42 (1 J =7.2 Hz,
A): 7.36 (8 &&Qmegﬁ%rmnts 29 (1 H br's, CH : & (1 H brs, NH
. 1. 30 (9 H, HamgH9) . 3-(N—BOC-An|nonethyl)benzoyl -4¥ Imgphenyl gl yci ne
benzot hi azol - 2,.25. am - i he a- N- BOC- DY L yl gl yci ne

benzot hi azol - ?&@@%%ﬁ%%%#l n di chl or onet %Eﬁ£(5 m.) was
treatédd with thHyUm}dmenlf@lmr@b(z m.) and stirred fof Mg30 hour at room
t enperat ure. ed under redu essure and the
resi dual TFA sa %%l%k?gae up |ﬂfdﬂ%€$%ylfornanlde (ﬁBgﬁﬁ§ Thi s sol ution
was treated wNdyrtadiethydteeanet£0.92 nl, 6.6 nmmol), 0.5 mg

1- (3-di net hyl ?‘n opropyl ) 3-et hyl carbodi i m de hydr ochl ori de (478 ny, 2.5
mmol ), 3-(N 3 anlnonethyl)ben20|c acid (562 ng, 1) and DMAP
(50 WD 021-177& -55

15 Total 150 mg

The active ingredient, starch, and cellulose are passed
through a No. 45 mesh U.S. sieve and mixed thoroughly. The
20 solution of polyvinylpyrrolidone is mixed with the resultant
powders which are then passed through a No. 14 mesh U.S.

sieve. The granules so produced are dried at 50°C and passed

through a No. 18 mesh U.S. sieve. The sodium carboxymethyl
starch, magnesium stearate, and talc, previously passed
25 through a No. 60 mesh U.S. sieve, are then added to the
granules which, after mixing, are compressed on a tablet
machine to yield tablets each weighing 150 mg.
Viewed from this aspect the invention provides a
pharmaceutical composition comprising a serine protease
30 (tryptase) inhibitor according to the invention together with
at least one pharmaceutically acceptable carrier or excipient.
The pharmaceutical composition may also optionally comprise
at least one further anti-inflammatory
Viewed from a further aspect the invention provides the
35 use of a tryptase inhibitor according to the invention for the

manufacture of a medicament for use in a method of treatment



PCT/ GB01/ GSS2C ng) and stirred overnight at roomtenperature. The sol ution
was partitioned between ethyl acetate (25 nL) and water (25 nlL) and the
organi ¢ plyexeswms washed with 5 o HC1 solution (25 nl), sa@curcdmassaqueous
NaHC03 (25 nlL) and water (25 nlL) before 5 being dried (MyS09) and
concentrated under reduced pressure tqgiafford a yellow oil. The residue was
purified by flash chronmat ography using ethyl acetate / hexane 1/1 as el uant
to af for @fatée OurrﬂaeSSonsaidrdk(u.’h&& rﬂjnn{bﬁ (Bodle(elIg N¥R n(z@X3l3)en ,7.87Aan 7. 73

2 H, d N 3 nd 7.30 (3 H,
IronlomA§) ) rtdta)ln :—ﬂiddﬁ{ é‘?"f‘% atref‘aE ?flﬁz"e%ﬂpr% 4. 93(3 (I H,
br s, N|—|)c0nd4tc®r( Z%p@swe:@ Bl 1@@\1@1: wl'm&h comprises
3- ( Ani nongihdhenzion -0 lephenhe BéQdJ‘mﬁxtb%tz%t Rk B HE-ding to

trifluoroacetate saltm. A so/~ution
3- ( N- BECLAS ﬁéﬁﬁﬁfﬁwquenzoyl D/ L- phenyl gl yC| ne benzot hi azol -2-am de (155

g, 0.3 mml) vijeylE e nethane <3 a%g)d ) ﬁwerﬂtquatpxr&ﬁraet@ra)er ature
aqade ir

andtrlfluoro cetic acid S rin vvas contl for a
furt her W ‘Jt W?é"r’&gﬁl\éﬁ% R P s 1y to afford
a yell ow @.lg V\/ra; ehnnwasl iar ,t wrvalsed o tde;d::dhmﬁ eidyar ﬂco cgm\kmr_t he

trlfluoroc esa coIourI alid « 96 25 0) . 1H NWMR (d9
met hanol )ca %ebsf??sr?a < to E %%’?Stfbé rﬁfl%dl%f 2 Hz, Ar); 7.53 -
7.21 (8 H, m TA?G) dogage -of7 t@@ (1ph4,bi+‘qoru@hﬂ90und3 of 9;1@ (irwemgtisa,n CH2NHz )

. 30 HRLG( tdzéb’:erﬁi Mg nhudd emcﬁ SR dB it &F  difd MR dditidr?,
G adi ent 4) rt m nutes, 417 ) ~. Exanples 17 - 23 were_prepared

in a man 1%&4%@1& zfrﬁj&}léllfé:%éﬁ} 591t e iGRE SR 3 ne was
used in p etb ff the gRaGhanzotHuwAae.in &%(1 1 efGrk rhies of

5, 6cl ot FTE B S ] %ﬁwéwﬁﬁz ?aqza"d"rr?%%aﬁvc'd’e

2- am ne- 5, 6- diAnet rpdldnlertzajﬂumzodeeieﬂﬂéd\ll\ﬂ% (hhdremt fareo|NerebhyB80 - 7. 63 ppm (2

H m Ar); 7 7 .71(1Hs,CHPh);3.92(
2 H s, 16%3@05619«5%10}1%%%&“'4 s, 2 x CH3 ) . HPLC (tuna 2, Gradient
1): rt = 4.39 Thewtreenpignwillumew, @%@mb%} fygthen Wikl nut es, 445
(M) ~ B@ﬁé:&arﬂ@e I IhANE SImRENY rkanzioyh i iy phemd 1y ci ne 6- net hoxy
benzot hi azol - 2-am de trifluoroacetate salt. From

2- am no- 6- met hoxybenzot hi azole. 20 1H NVR (CDC13) : 8 . 18 ppm (3 H, br s,
Ar and NH : 7. 90 (1 H s, A); 7.79 (1 H s, A); 7.7 (1 H d, J =7.2
Hz, Ar); 7.63 7.28 (8 H m Ar and NH); 7.24 (1 H s, Ar); 7.10 (I H d, J
=7.2 H, Ar); 572 (1 H d, J =6.5Hz, CHPh); 4.09 (2 H, s, CHzNH2) ;
3.88 (3 H s, OCH3) .



25 HPLC (tuna 2, Gadient 1): rt = 4.26 mnutes. LC M (Luna 2, G adient
4): rt = 1.94 mnutes, 447 (WVH +. Exanple 19

3- ( Am nonwiohyelsyaenzoyl - D/ L- phenyl gl yci ne 6- net hyl benzot hi aral@gv1dsse de
trifluoroacetate salt. From 2-am no-6-net hyl benzot hi azol e. 1H NWVR (d4

met hanol): 8.02 - 7.90 ppm (2 H, m Ar);_7.70 - 7.54 35 (6 H m Ar); 7.48
- 7.37 (3H m A); 7.25 (1 H d, J =7.2 W O02-177& _57

PCT/ GBOl/Eéf%ﬁ%_%%%aﬁr); 5.92 (1 H s, CHPh); 4.19 (2 H, s, CH2NH2): 2.46
(3 H s, . LC (Lung 2, Gradient 1): rt = 4.21 minutes. LC/MS (tuna
2, Gadient 4): rt = 2.26 mnutes, 431 (MH)+. 5 Exanple 20

3- ( Am nongt h - I glyci.ne ~net [ ax 2-am
trifluor (;r!:locge}%@a‘%leaeg};qqﬁ %é_q:%éen]{%lrgn%/rﬁo% - rrllre%é}%y enzoﬁ#ﬂéasgo ec.I iﬁ%@l\%s{ do
met hanol )£ol7. 838 JIHRKG- H/B dhordernc a2Hze ArAddiz izg(all Hikhrgvd ¢ Pordy 2@ )

7. 64- 7.13%69 H, A-Lr%gy 6. 94@(1, I-II{ J—i7 ng ﬁgm c5 BP%({I}_L , s, CHPh) ;
.4.03(25H,s,’Cﬁ2§m£%y; %f%ﬁﬁ %{s, qq% ﬁﬁ |Jn553 Gadieh D: rt=

3. 95 m nutresontZEdMS{dping?, LG adi @ntd 4hroat dgBHmg nies, Mdg¢ MH) +. 20
Exanpl e 21 3-( Am nomnet hyl ) benzoyl - DY L- phen ycin y

o ot hy| BEHFOTHIE o 5. A e 1797 1 LB} Jalfl int BHrA| UC ke magnet dc

2- am no- 4egeiriptdasn 2B agiohet h ZBE MR dDumtthanplant i TaObvpmMAP H, s,

Al 7. 89 H.d, B J=7.2 Hz,  7.69 - 7.33 (8 H  7.27 - 7.12
S Beolln i oyt EdEy fFRA] iRkt bl 6. S0 (s W s

CH3 ) 10 'sautHRlda ( tAa, Zaqua@sk £mCM,) |didh Forbrdd ameli eByBLEY Mbf{dmsa 2,
S ( A noret TR TERRRA S b1 He S DR i 286 2- ari de
trifluoraoaceiddl w@ite; Chex, cyclohexyl; THF, tetrahydrofuran; DiBal,
diisobutylaluminium hydride; KHMDS, potassium
bis(trimethylsilyl)amide; DBU, 1,8-diazabicyclo[5.4.0]Jundec-7-
15 ene; Trisyl, tri-isopropylbenzenesulphonyl; Z,
benzyloxycarbonyl; and EDC, 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride. Starting materials were
purchased from Aldrich (Gillingham, UK), Lancaster (Morecambe,
UK), Avocado (Heysham, UK), Maybridge (Tintagel, UK), Nova
20 Biochem (Nottingham, UK) or Bachem.

Purification:
Flash column chromatography was carried out using Merck silica
gel Si60 (40-63 pm, 230-400 mesh). Purification of final

25 products was by crystallisation, flash column chromatography
or gradient reverse phase HPLC on a Waters Deltaprep 4000 at a
flow rate of 50 mL/minute using a Deltapak C18 radial
compression column (40 mm x 210 mm, 10-15 mm particle size).
Eluant A consisted of aqueous trifluoroacetic acid (0.1 %) and

30 eluant B 90% acetonitrile in aqueous trifluoroacetic acid (0.1
%) with gradient elution (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). Fractions were analysed by analytical
HPLC and LC/MS before pooling those with >95 % purity for

35 lyophilisation.



WO 02/7712 -58 From 2-am no-4-chl or obenzot hi azol e. PCT/ GB01 / 0SS2G 1H NMR
(d~ nethanol): 8.00 -7.85 ppm (2 H mAr);7.82 - 7.745 (1 H d, J = 7.2 Hz,
Ar); 7.67woh2A%76e8 H mAr);7.25 (1 Ht, ~7= 7.2 Hz, Ar) PCa/GR01(0k416S
CHPh) ; 4.10(2 H,s, CHZNHZ) .HPLC(tuna 2, Gadient 1): =4. ~9

mnutes. LG MS(Luna 2, Gradient 4):rt= g% 05 m nut es, 45| (M—|)+ 10 Exanpl e 23
3- (Am nonet hyl ) benzoyl - I/ L- phenyl gl yci ne

4,5, 6, 7t etrahydr obenzot hi azol - 2- am de. From

4,5, 6, 7-tetrahydrobenzot hi az- 2- am ne, the synthesis of 15 which is

descri bedrzdlymis 4, 5 6, 7- Tetrahydr o- 1, 3- benzot hi azol -2-anine A stirred

m xture chl or cI ohexa one (200 ) 20 and thiourea (114
-mg, 1.5 :ﬁ%%oq r{u{ raa%ﬂﬁ%r} Fan % ﬁ%%@%@@éds C5EA dXTor 6 hours.
The sol utiearomis] concertirgted DEXHEYIO r(emme\d{zaresmalpnwrbatheimﬁm wase
pur|f| | ash, col u chro Sl | acetate / hex ne_1/1 as
o ent % SIS Fol b AP Ofevek Sifidre XA 2T 5. o6
(2 H, br @’c)dﬂé&)pleﬁ @luarﬁ:zgc(o%d':listréd 20K ﬁ'd?edus tﬂ.rl@uordacéﬂlcé 4 H,
m 2 x CH2 no enzoyl - en yC|ne4567 30
tetrahydraﬁ&z@[tﬁa‘zol rgé?r}ny‘ﬁge“ rh—l ?th&pre‘f%a%i agetpnitylils andy o
Ar); 7. 68L((k Matthr J cor?ta?lrl'ﬂng Aﬂ’ﬁlfﬂu@oac@tﬁd— a(@ldH m1 A%)) 7Gﬂf¥d1eﬂt34

gs y Ar)l%l%bgqeﬁ % Cgﬁnd 1flcr9%af(%é ﬁo %&NH%% xo‘ea'&)sev r%wHa o

012/ 77@23 ﬁ%mﬁ%ﬂ GB@ﬁéhtﬁe?@t HPLG (¢ e Fegdd o ents 15 lakd thSeibsdd Nubes.
LCMS (tuna 2, Gadient 4): rt =1.88 mnutes, 421 (M + H)+. Exarrpl es 24 - 37

were syntH¥si%d UG hgE TheM SHHE Sret H%‘”cﬁ%‘-%‘scﬁl%]éﬂmf%‘? ksamp| & o° usi Bg

3- (N- BOC-fagd neetriyl e hzoyd ey |49 V20 "2 B after the fourth mlnute,
4,5,6, 7- tetraﬁ%dro 3( hydr Jezgar bon%\I ) benzo(b)thi ophen-2-am de and

i ndi cat edttrfi g2 ﬂtﬁlExtal?\%I AmBOP AR iiﬁ@njébﬁpl }B@nio?l aﬁﬁrpﬁéﬁyﬂé%ym ne
3furfurylam pocar | @nBs 7id & Nabydr zo(b)d hi pphems@am de 4.6

trifluoroacetate salt 15 Prepare from furfurylam ne.
15 mm), Luna 2 Cl8 (5 p, 150 mm x 2 mm) and a Symmetry RpB (3.5 pu,

50 x 2.1 mm).

LC/MS were performed on a PESCIEX single quadrupole API-150EX
instrument, equipped with a Luna 2 C18 column (3 u, 30 mm x 4.6
20 mm) eluting with 20 % to 100 & acetonitrile in water over five

minutes (gradient 4).

Method 1
25 3-(Aminomethyl)benzoyl-D-phenylglycine 2-aminobenzothiazol-6-

amide bis(trifluorocacetate) salt.

2,6~-Diaminobenzothiazole

2-Amino-6-nitrobenzothiazole (500 mg, 2.56 mmol) was dissolved
30 in methanol (20 mL) and 10 % palladium on carbon (50 mg) was

added as a slurry in methancl (1 mL). The atmosphere was

replaced with hydrogen and the suspension was stirred

overnight. The catalyst was removed by suction filtration and

the solvent evaporated to afford 2, 6-diaminobenzothiazole (420

35 mg, 99 %) as a pale yellow solid.



1H NWVR (d3 acetonitrile): 7.88-7.74 & 7.50-7.23 (4 H& 11 H 2 x m 10 x Ar
&5 x NH) , 6.22 & 6. 14 (2 x 1 H 2xs, fuyl CH s ) , 5. 65 ( 1 H d,
J 6 Hz, aygldyy7764 - 32 ( 2 H d, J 5 Hz, 20 CHZfuryl) , 4pcT@Bog@sid br s,
CH2NH2) , 2. 58-2. 44 (4 H m CHCHRCHCH2 ) , 1. 7 0-1. 58 ( 4 H m
CH2CHZCHZCH2 ) . Hplc (tuna 2, Gadienyg.l): rt = 4.20 mnutes. LO M (tuna
2, Gadient 4): rt = 2.18 mnutes, 543 (M#). 25 Exanple 25

3- (Am nonet hyl ) benzoyl - Y L- phenyl gl yci ne

4,5, 6, 7-tetrahydro- 3(para-met hoxybenzyl am nocar bonyl ) benzo

( b) t hi op%ﬁog'é}nHi@RY@QMW%c%ﬁm@%mmR@m%@H@n

par a- met cet il -7.35 (9 H m Ar),

7.27 & 6. %%)ﬂf%ﬁ@lﬁ%é#ﬁm parurg&“su@s’ A}r) 5.78 (1 H d, J 6 35

Hz, a- wamm&ma&qmdﬁym :G@m\xa)qamcﬁm(nadd; rmdmchlmmmmez - 60

PCT/GB/OS CH2N .08 (3, H 72.0 4 H,
%‘f@-‘i—éH I_l‘% a”éjS 1a237 h(yd4rq—’fy%%ﬁ Z@ird%%ﬁl—(zl gle Luna 2,

Gradl ent nihcl) rtweELe4 36 rmatuties . d md ¥ c(rtmmram?a Ga@)enfoﬂ)teﬂt = 2.33

m nutes, 593 (MH). npl e 2 y enzoyl L- phenyl gl ygi ne

3di et hyl é‘}ﬁ 'bo |%< 1?“6”73 eétzroa%%’gl& J&(% ‘Pﬂ’oﬂh& %1 th

trifluorcarkidtshdsalHe Rodpariash fwamdiiatdud amddie gt I\él}«\R:f@b”m acet onitrile):

Most pea br oadened bya .rotoner15 ef ect 9 02 ( S 7. 91 6. 86
e e et e RS (1 it e iged apd Ui (o5 Tt &

Ar CH-d2)wa s3 m@%ﬁécﬁzsil(t% herBe N GHANR) 2. s'iﬁ:&a‘ged&(ﬁtzl&.@ A6(& gbmlc% xm
CH-CHzCr2GH2). |\ 1. 12 70 88 80.82-0.69 (2

x 3H 2 x 5mm}xv )ur?(i%(‘\kafti%nﬁzm@ é&ﬁeﬁtﬁtf)f r5t 4. @@dr’rﬁ‘*fl}leéls LC/ NS

(tuna 2, dgediMgydo,4) ! The S02v@3tMBRkt @emo9dd GNHEY rBsamRle pFésdbre to
3- (Am norret hyl benz I - D/ L- phenyl al yC| ne

4,5, 6, 7- t3k FHYATE HOEa B iy B PRI DA el @=ami e

trlfluoroacetate salt Prepared from met hyl am ne. 30

15 'H NMR (CDCl3): 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 (3 H,
m, Ph); 6.93 (1 H, d, J 10 Hz, benzothiazole C(4)H or
C(5)H); 6€.72 (1 H, 4, J 10 Hz, benzothiazole C(4)H or
C(5)H); 6.05 (1 H, d, J 7 Hz, CHPh); 5.92 (2 H, br s, NHz);
20 5.45 (1 H, br s, BOCNH); 1.27 (9 H, s, ‘Bu).

I

i

|

D-Phenylglycine 2-aminobenzothiazol-6-amide
A solution of N-BOC-D-phenylglycine 2-aminobenzothiazol-6-
amide in dichloromethane (5 mlL) was treated with
25 trifluorocacetic acid (5 mL) and stirred for 30 minutes. The
dichloromethane and excess trifluoroacetic acid were removed
under reduced pressure and the residue was triturated with
diethyl ether to afford D-phenylglycine 2-aminobenzothiazol-6-
amide as its trifluoroacetate salt (350 mg, 89 %).
30
3- (Aminomethyl)benzoyl-D-phenylglycine 2-amincbenzothiazol-6-
amide trifluorocacetate salt
N-BOC-3-aminomethylbenzoic acid (250 mg, 1.0 mmol), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (190
35 mg, 1.0 mmol) and 7-aza-l-hydroxybenzotriazole (140 mg, 1.0



1H NWVR (d3 acetonitrile): 7.95-7.82 & 7.51-7.28 (3 H& 6 H 2 x m Ar)
6.85-6.30 (5 H m 5x N , 571 (1 H d, J 6 Hz, aCH) , 4. 15 & 4. 10 (2
H, ABqg, Jwh dda77édr CH2ZNH2) , 2. 71 (3 H d, J 4 Hz, CH3) , ptT/6Bo12s5% (4 H,
m CHzCH2CHzCHz) , 1. 78-1. 69 (4 H m WO 02 7762 -61 CHZCH2CHzZCH2 )

PCT/ GBOL/ 08S2G Hpl ¢ (Luna 2, Gradient_gg: r 9 ninutes. LG/ MB (tuna 2,

t =
Gadient 4): rt = 1.88 mnutes, 477 (MH). 5 Ex

3- (Am noridwy) )mk@ﬂb’-%’drﬂéd pﬂ@rﬁfirﬁﬁ’r@lnﬁ)rmamlde (10 mL) for five
3-isobutyl am nocar bonyl -4,5, 6, 7-t et rahydr obenzo(b)thl og)hen -am de

trifluor dhiduita® nkRhenyFrbyainel 2 ramakeA YRl MR (d3

acet oni t rﬂﬂleﬁlquo%JcJtag@e %Jl@Zcis@QnéHf ¢ Qmﬁ'éal))z %aéntrféﬁ adc@ed %c@ 25
(5 H m X NH) 2 (1 .11 ( 2 H,

ABq, J 5t+hze nﬂr@wz”a)s stalrr@ilo‘(ewwhﬁ Jrie F&oll&mrprwas zzome%iz 51
(4 H, W%ﬁﬂé?&etatle (Z®nfry a% (w%gmednwﬂ#@*zﬂi?@% Qu88- 0. 76 (6

H m 2 x CH3) m ssi ng obscure by sol vent peaks around 2ppm 20
Hpl ¢ (tun%awr@%ﬁ\bﬁﬁc%) (5 i @%wmt@grt d$. MLy, MErilaghever tasdlieands) .

re =
3- (Am no %%ﬁz%ﬁe$#g%enﬁ%f%l e 63 (pfez%sure The crude product
am nocar bmwlpplmeﬁ'maﬂ ey 1£ Las b oryd Ymn @@mmgm obrersiol 1)a hiebhedd 2- ani

de trifl Upr Q¢ aJ nocar Y. e. 30 ~H
NVR (d3 aceef ﬁeée aaé% SP &?r u%gec%grrp i catlad(;B by l?)gpmsgr83:(:‘9%% dfléa(gslt er eoners)
8. 15- 5L072ai(ﬁmrd d‘!ItSBW—B-Nl'JAI&lIaeI@‘l)hyM 1 Zb \U6- §-2oényd g WdH2NH , 3. 50-1. 20

E\r/:[: gus al |rgc%at| C h una c?é G dJl_Sen\A;asl)dlSSOl_ngSBﬂ 3.67 mnutes

E«w
®
N
o¢

dlchloromethane (5 mL) and trifluoroacetic acid (5 mL) was
added. The solution was stirred at room temperature for 30
minutes before the dichloromethane and excess trifluorocacetic
15 acid were removed under reduced pressure. The residue was
triturated with diethyl ether to afford 3-
(aminomethyl)benzoyl-D-phenylglycine 2-aminobenzothiazol-6-

amide as its trifluorocacetate salt (150 mg, 32 %).

20 'H NMR (ds MeOH): 8.21 ppm (1 H, s, benzothiazole C(7)H); 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, CHyNH).

25 HPLC (Luna 2, Gradient 1): rt = 2.80 minutes.
LC/MS (Luna 2, Gradient 4): rt = 1.40 minutes, 432 (MH)'.
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 1
3-(Aminomethyl) benzoyl-D-phenylglycine 5-acetyl-4-
35 methylthiazol-2-amide trifluoroacetate salt.



PCT/ G BO1 /05526 1:1) . LC M (Lung 2, Gradient 4): rt = 1.70 mnutes, 574
(MH). Exanple 30 5 3-(Am nonet hyl ) benzoyl - Y L- phenyl gl yci ne

3- (4et hoxwaes2eomgsl pi peri di ne- 1-carbonyl)-4,5, 6, 7t et r ahydr glzang pqidaskdsi ophen-
2-amde trifluoroacetate salt Prepared from 4-ethoxycarbonyl pi peridine. 10
1H NMR (d3 acetonitrile): (Spectrumcopplicated by rotonmers) 9.55-9.35 &
8.10-7.25 (1 H & 13 H, various Ar, NH) S.82-5.72 (1 H m a-CH , 4.15-4.
00 (2 H m ArCH2NH2) , 3. 80-1.20 (various aliphatic). 15 Hplc (tuna 2,
Gadient 1): rt = 3.982 mnutes. LCM (Lung 2, Gadient 4): rt = 2.10

m nut es, B03n (Meget Exabhpiat 18111201 8z ¢ Ak raomitdy | ) benzoyl - D/ L- phenyl gl yci ne
3- (4f ornyl ) pi per azi necar bonyl -4,5, 6, 7-t et rahydr obenzo(b) t hi ophen2-am de
trifluoroacetate salt Prepared from 4-fornyl pi perazine. 25 1H NWVR (d3

acet oni t rid eMR (ageet:éuahmﬁméscat ed9by(n0}19na;5)7 9. 40u9, 2&H&H$ 13-.8522 (1

H & 13 ar| 1 4.18- 3. 97 5 rn Ar CH2NH2) ,
3. 40- 1%{25(/ ss'al fL?Hat )7(8 307HE§5 C@mﬂ? Aglddile 17) 41(7=H3_ 3p

m nut es. ALG/JVBs(wnal (é”acwe:ntsflﬂz ;- cml 94 g1 N &3, éﬁodé'\/b@ 5 Bxanpl e
32 WD 02/ 7762 -63 PCTI GBUI / USS2I 3- (Am nonet hyl) enzoyl phenyl gl yci ne

3- (4net hydipiNGe) ¥ dPnéf caBbBny s, 4CB3)6; 7addt b bdwyalk ohetrizol )t duppheneahede
trifluorqaceldf fos@l feak BERAEL S oo £ ges hyhpiperi dine.

HPLC (Luna 2, Gradient 1): rt = 3.55 minutes.
10 LC/MS (Luna 2, Gradient 4): rt = 1.78 minutes, 423 (MH)®*.

Example 2
3-(Aminomethyl)benzoyl-D~-phenylglycine 5-phenylthiazol-2-amide
trifluoroacetate salt.

15

From b-phenylthiazol-2-amine.

'H NMR (d3; acetonitrile): 12.81 (1 H, s, H-bonded NHAr); 9.07

(1 H, d, J= 6 Hz, NHCO); 8.12 (2 H, br s, CHyNH;); 8.07 - 7.84
20 (3 H, m, Ar); 7.62 - 7.28 (12 H, m, Ar); 5.88 (L H, d, J= 6

Hz, a~CH); 4.10 (2 H, m, CHsNHp).

HPLC (Luna 2, Gradient 1): rt = 4.36 minutes.

LC/MS (Luna 2, Gradient 4): rt = 2.23 minutes, 443 (MH)?*

25 Example 3
3- (Aminomethyl)benzoyl-D-phenylglycine 4,5-dimethyl-thiazol-2-

amide trifluoroacetate salt.

From 4,5-dimethylthiazol-2-amine.

30
'H NMR (d4 methanol): 9.0l (0.5 H due to partial exchange, d, J
= 6 Hz, NHCH); 7.99 - 7.93 (2 H, m, Ar); 7.61 - 7.43 (7 H, m,
Ar); 5.85 (1 H, s superimposed upon d, J 6 Hz, o-CH); 4.18 (2
H, s, CHoNHp); 2.29 & 2.18 (2 x 3 H, 2 x s, 2 x CH3).



1H NMR (d3 acetonitrile): (Spectrum conplicated by rotoners) 9.22-9.02 &
7.86-6.70 (various) 5.75-5.58 (1 H m a-CH), 4.30-0.65 (various

al _phaticwottytipi c (tuna 2, Gadient 1): rt = 4.14 m nut epericBolVissbs una 2,
Gadient 4): rt = 2.37 mnutes, 545 (M+). Exanple 33 15

3- (Ami nonet hyl ) benzoyl - Y L- phenyl gl yciLpg._

3- (4am nocar bonyl pi peri di ne) car bonyl -4, 5, 6, 7t et rahydr obenzo( b) t hi ophen- 2- am

i de trlflH@LQaQEﬁﬁéez$abEa8ﬁéﬂ@r@@ f rem-4sagyngeanbaeny! pi peridine. 20 1H
NVR (d3 acetonltrlle) (Sp ectrun1conpllcated by rotoners) 9.51-6, 35

(vari ous) L5/H8. sLgpa( 2, Fﬁrﬁﬁlﬁntrﬁ 14ry5=11} 86(parr6as, aBPphatiey. 25 Hplc
(tuna 2, Gradient 1): rt 3.48 mnutes. LM (Lung 2, Gadient 4): rt =
1.72 ninutes, 574 (M) . Exanple 34

3- (Am nonBxhmpleedzoyl - DY L- phenyl gl yci ne 4,5, 6, 7-t et rahydr o- 330

(pi perazi gecar bonyl ) benzo(b)t hi ophen-2-am de bistrifl uoroacetate salt
Prepareé SFZg?bFﬁé?gg ﬁibg ;QEhUEFPE??iéglgﬁlpﬁﬂfGEBEPE%l56 Hpl ¢ (Luna 2,
Gradi ent dthok c&rﬁoﬁélﬂhﬂﬁ&&i zLQn&/&(ayﬂelaorS%aghs% %%ur.t = 1.40

m nutes, 532 ( ). anple 35 5 3-(Am nonet hyl ) benzoyl - Y L- phenyl gl yci ne

3- (4et hoxycar bonyl ) pi per azi necar bonyl -4, 5, 6, 7tetrahydrobenzo(b)thiophen-2-a

ide trif 4-et b | 10 1H
R (3 afEoRn L F oyt S s bRl P EAf 2oy ot BtoNer ) o, 22°9. 08 &

7.85-6.72 (varlous) 5 78-5.68 (1 H m a-CH), 4 09-3.85 (4 H m CH-CH3 &
CroC DI § £8E G0 G 18 Glba J Fplf i) rafadient
1): rt = 3174, rrsnuzm;s, 7.76 (L H, d, J= 7 Hz, Ar); 7.52 - 7.30 (7 H,

m, Ar); 5.78 (1 H, 4, J 6 Hz, o-CH); 4.16 (2 H, g, J= 6 Hz,

CH:CHz) 7 4.11 (2 H, s, CHpNH); 2.45 (3 H, s, ArCHs); 1.21 (3 H,

t, J = 6 Hz, CH,CH).

15 HPLC (Luna 2, Gradient 1): rt = 3.73 minutes.
LC/MS (Luna 2, Gradient 4): rt = 2.13 minutes, 453 (MH)*.

Example 5
3-(Aminomethyl)benzoyl-D-phenylglycine 4-
20 (methoxycarbonylmethyl)-5-methylthiazol-2-amide

trifluoroacetate salt.

From 4-methoxycarbonylmethyl-5-methylthiazol-2-amine.

25 'H NMR (d; acetonitrile): 8.02 - 7.97 (2 H, m, Ar & NHCH); 7.87
(1 H, d, J=8 Hz, Ar); 7.59 - 7.33 (7 H, m, Ar); 7.21 (2 H,
br s, NH2); 5.81 (1 h, d, J= 6 Hz, a-CH); 4.18 (2 H, s, CH2NH-
2): 3.58 (3 H, s, COxCH3); 3.55 (2 H, s, CHxCO); 2.31 (3 H, s,
ArCHs) .

30 HPLC (Luna 2, Gradient 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-



LCMS (tuna 2, Gadient 9): rt = 2.26 mnutes, 604 (MH#). 20 Exanple 36

3- (Am nonet hyl ) benzoyl - D/ L- phenyl gl yci ne

4,5, 6, 7- t &0 @wde2o- 3[ (pyri d-4-yl et hyl ) am nocar bonyl ] benzo pCcT/GB01/05526

(b)thi ophen-2-am de trifluoroacetate salt 25 Prepared from
pyrid-4-ylethylam ne. 1H NVR (d6 DVBQ4g9.32-9.23 (1 H d, J 7 Hz, NH),
8.69 & 7.72 (2 x 2H, 2 x d, 2 x J 9 Hz, pyridyl) , 825(3H br s, NH3+) |,

8.01-7.3 _ 30 S a
05 (2 H Q'Bért%’l%cﬁﬂbéhﬂ:r\&gﬂ &) Hdnsa g")%léﬁ;h dh-Zamy iz, NHCIe-IIZCHz)Cl_DZ 60

(2 H, Urﬁ}uorcr&@mi)salm-lza-lz%(}lz peaks obscur ed by sol vent peak at
2.50ppm 1.72-1.58 (4 H m CH?CH2CH2CH2 ) . 35 Hplc (Luna 2, Gadient 1):
rt = 3.32 mnutes. WO 02/ 77@& -65 PCT/ GB01l OSS2G LC/ M5 (tuna 2, Gradient

4): rt -Fr&ﬁ'5UGﬂﬂfﬁydﬁﬁﬁﬁ{ﬂ@fﬁoxﬁééﬁﬁﬁ BY4H-cyclopenta (b) thiophen-2-

3- (Am norret | ) benzoyl - D/ L- phenyl gl yai ne 3-(1- et¥1yl -IH 5

pyrazol ?I%‘il%m nocar bonyl -4, 5, 6, 7-t et rahydr obenzo(b) t hi ophen2-am de
trifluoroacetate salt Prepared from 1-ethyl-1H pyrazol -5-ylam ne 10 ~H NWR
(d3 acetqnltrlle) 8.01-7.84 & 7.63-7.39 (3 H& 10 H 2 x m A, 3 x NH

7 . 00 ( 8 NMRyr(cs, aﬁeemyltrsle 348(39 Wl B, gyrdzol §I Her-NCH) 5. 8894(1 H,

d, J 7 He 9 (4 H_ & Ar CH2NHR) 2.77 &
2. 64-2. 561(%{07&:6 2'x m cﬁ%zc‘ﬁ(& 20{?2)&?%? ﬁ%{ H723?4,‘ﬁ15H’ o,
CHZCH-CHZGHZ) 5.80 @D H,3 H, d,= JM&J cHzCH)(]—IZO—IB6 (2 Hpl cs ( Lumaig) ; GBadient

1): LG M5 (tuna 2, G adient 4) 4.22 mnutes. rt = 2.16 mnutes 557
(MHH) 10 20 Bbr $heEEy)rit i@e& s Sof - @%an‘ﬁl & 2381- 5& tthe 2 & 1o fy Hfener al

pr ocedur esyeerenmsed a5 sy Desdrc &f, appt opriyat ez, cadtngt hi ophenes.
Gener al Pr‘bce(:]ure A (tv~ro step r out e) 25 cl ohexanone (or a substituted

cycl ohexdHde, (pymelons, EadisHdptAnonet "et@)%lﬁ IO MRS, mal ononitrile (or
a sui tablye adstifi ed agefondld id) e. Sﬂ-‘@h~ a§ £4 *}b{in&e@ﬁoa@@& algi)

met hanesul fonyl acetoni'trile, etc) mmol ), acetic acid (8 30 rrm)l) and
ammoni um acetate (2 mol) were di ssol ved in benzene (25 nlL). The reaction
vessel equi d wth a Dean-Stark collector and heated to reflux until
wat er 15@%%%£2gased

3- (Aminomethyl)benzoyl-D-phenylglycine 3-~ethoxycarbonyl-
4,5,6,7-tetrahydrobenzo (b) thiophene-2-amide trifluoroacetate
salt.

20 From 3-ethoxycarbonyl-4,5,6,7-tetrahydrobenzo (b)thiocphene-2-

amine,

'H NMR (d; acetonitrile): 8.25 (0.6 H due to partial exchange,
d, J= 6 Hz, NHCH); 8.06 (1 H, s, Ar); 7.86 (1 H, d, J = 7 Hz,
25 Ar); 7.52 - T7.23 (7T H, m, Ar); 5.79 (1 H, s superimposed upon
d, J= 6 Hz, a-CH); 4.18 - 4.04 (4 H, m, CHyNH, & CHyCHs); 2.65
& 2.50 (2 x 2 H, 2 x br s, CH2CH;CH,CH,); 1.82 - 1.70 (4 H, m,
CH,CH,CH,CH,) -
HPLC (Luna 2, Gradient 1): rt = 5.15 minutes.
30 LC/MS (Luna 2, Gradient 4): rt = 2.42 minutes, 492 (MH)*.

Example 8
3- (Aminomethyl)benzoyl-D-phenylglycine 3-benzyloxycarbonyl-
4,5,6,7-tetrahydrobenzo (b) thiophene-2-amide trifluorocacetate



(typically 2-14 hours). The m xture was then cooled to roomtenperature,
diluted to 100 nL with ethyl acetate, and 35 extracted twice with sodi um

bi car bonayyg @Ak#LI on (sat., aqg., WO 02/ 77C2 PCT/ GB( 11/ lpkax28017/06§2650 L) .
Vol atil e components of the reaction m xture were then renoved under reduced
pressure to afford a crude olefin/mxtqgye of olefins. The crude product was
then dissolved in ethanol (20 nm.), and sulfur (10 nmol) and 5 norpholine
(10 mmol )gye¢ e added. The mi xture was then heated to reflux until TLC

i ndi cated conpl ete consunption of starting material (typically 30 mns - 22
hours). After cooling, the reaction mxture was diluted to 100 nL with

et hyl acetate and exis wi t h hydrochl-or.i | J The
.organic i%mp“(\)r iqaoeﬁ1 ! 150%%%%%1%%%@ e ntlf’a%)’eég( Fﬁnﬂc?ectrlaa(rﬂe’gj uIE:e Ib%oe s)at?nelr%%hea %]or d
crude pradumiindthere the product was above 800 pure by HPLC no purification
was used, but in some cases the product was purified by flash colum
~chromat5ography (Si 02, typical solvent m xture EtQAc: Hexane 1:1). 15 Ceneral
Procedur ey BNMRNE dROLcERSL €} rifeimt XBUDE of 71 be ketppen( 1D ammk) & theH) ;
acetonitrile derivative (10 mml) and sul phur_ (10 &&Dld%] wer e dissolved in

et hanol , T2 20t Hxtdr e Vims! HEat Richio Tetd ux,” atvd ol TneAYN5 i) was
added dropwipe pver 2 QU s., Afer 4 %ylrgj'uq_[, 2, hawg s \t;he reacti en ?'Xt ure
y

was cooled, diluted to 100 m. wth et acetat'e, and ‘extracted w't
hydr ochl azHAHatk d2 (10, & 22x595 (ALk. 2The 8okutj od wad thBnHeoncentrat ed under

reduc p ~aNd 25 the crude product rifi flash col um
chronét%ogcgi%%t}]&géf%ﬁ,’ ﬁyg:;zcal Cls':)eﬁ%ve(ﬁt%rﬁ f?t’ufE 2%&@%@%%3% 1:1). Exanple 38
3- (Am noreply | )thetz @y, -d¥ddphenyl gl yici ne B-4Oyanmuk &s 6, 730

t et rahydr.obenzo(b)t hi ophen- 2-ani de. Prepare om +

2- am no- ﬁ%&%o&d},@, &7-% ‘%a?ﬂl r'bhenz (‘“b)fh{%ﬁ%ﬁéte(%'yn?%%sf@d ‘usi ng
general procedure A). 35 WO 02| -177& -67 PCT/ GBOL/ OSS2G To a sol ution of

2- am no- 3.,5,9%,\_1‘%;&?? 5,6, 7-tetrahydrobenzo(b)thi ophene (230 ng, 1.29 mmol) in
DCM (4 nL s added N-Boc-D-Phg (340 ng, 1.35 nmmol) followed by PyBrOP

(631 mp 3~ GEnimeie thyllhden xeyil €D flaploay dglyoixC and 5

di i sopropyl et hyl am ne (550 ng, 4. 26 was .add dropw se. . .The .m xture
st hen T Ol TREREIRRS T oA e L ns i) SRR, IR L orRAd
reacti on avegmide nesEndeshdytdfe sgvefi on of hydrochloric acid (0.5 N,
ag., 25 nL) and extracted with DCM (2 x 25 nlL) The conbi ned organic | ayers

were then 10 evaporated and the crude product purified by flash colum

chromat ogg a (S X ne 1 d, the- cou Ict
(146 ng) %s@%eﬂ%’ﬂ oﬁ so ?M?éﬁ?’#%ﬁd{@éo i/ge]ﬁsi?l %ﬁ?@ and
TFA (2073~ (IapdesidechrDénel ) sénze (bgthsphiedr@ranidde reacti on m xture was

evaporated and 15 taken up in DMF (5 nL). 3-(N-Boc-am nonet hyl)benzoic acid
(100 ng, 0.40 mmol) was then added, followed by EDC (200 ng, 1.04 mmol),

DVAP (5 nm, s&RktJoranskt di i sope oyl eéhwt gy Nieef ASPL 1/ 1,4 p8én Y191 yeidde3-
reaction mxture was allowed to stir for 153 hours, diluted wth ethyl
acet at e (@@p;dégxgﬁﬁFQQﬁygé&{$aé{%atetrahy robenzo (b) thiophen-2-amide

(a protected form of example 8 and an intermediate in its

25 sgynthesis) (1.00 g, 1.6 mmol) in methanol (20 mL) was stirred
over 10% palladium on carbon under a hydrogen atmosphere for
two hours. The mixture was filtered and the methanol
evaporated under reduced pressure to afford the acid (0.86 g,
quant.) which was used without further purification.

30
'H NMR (dg DMSO): 11.91 (1 H, br s COH); 9.46 (1 H, d, J = 6
Hz, NHCH); 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 (1 H, d, J= 6 Hz, a-CH); 4.20
(2 H, d, J= 6 Hz, CHpNH;); 2.71 & 2.59 (2 x 2 H, 2 x br s,

35 CHpCHaCHCHz); 1.72 - 1.60 (4 H, m, CHCHpCHpCHp); 1.34 (9 H, s,



20 with hydrochloric acid (1 N, aqg., 25 nlL), sodium bicarbonate (saturated
ag., 25 nL) and water (25 nlL). ThE solution was dried over nagnesium

sul fate, \woapqiRbed, and purified by flash col um chromat egramuyn{s2s O-,
acet one: hexane 1:4) to afford the coupled product (125 ng) as a white
solid. The 25 product was then dissolegd in DCM (5 nL) and TFA (2 nlL) was
added. After stirring for 2 hours, the reaction m xture was evapor at ed,

di ssol ved (cp;yater (50 nL) and lyophillised to afford

3- (am nonet hyl ) benzoyl - D/ L- phenyl gl yci ne

3-cyano4, 5, 6, 7-t et r ahydr obenzo(b) t hi ophen-2-am de as its 30

trifluoraal P—ohiA as a white solid. 1H NWR
(d3 acet gn:\(ﬁn?}hgnl%%h&la%gz@l B ﬁi‘eu’cg’ yl:él)“@? 90-7.71 & 7.58-7.27 (4 H &
6 H 2 x4mpd, rQH'7&t@t>rahry)dr0638](4(-Btomphbrlmec:?5=bmlﬂ&~l)) be®nz@G(b) thscpdiene-6 Hz,

& W O W2LL7712 -68 PCT/GBU 1 /05526
.Hz Ar éléNﬁﬂ‘)"de% %;“%r%ﬁ’e(tﬁﬁ sﬁ‘.‘itcrzmzcmmz) , 1. 75-1. 61 (4 H m
CH2CH2CHzZCH2 ) . Hplc (tuna 2, Gadient 1): rt = 4.31 mnutes. 5 LC M
(Lung 2, Gadient 4): rt = 2.21 mnutes, 445 (M+). Exanples 39 - 56 were
synt hesi Se@odsitign R $hve CREbRBNLiS écdnhl @ B8 DU -ds) ﬁ@otlﬁe iinn dMéat €d
am ne, WhirGh was sith LW 23y BRgS *t%%%e‘i%‘t%&egea@ﬁ 1 1RPEeI1 thAQanBnel 0
Exanpl e 39 3-{ Am nonet hyl j benzoyl L- phenyl gl yci ne
3-{2-t herléyl )uJL,,S 38, ™t etlr. By el e nz 8 Phie lamiee N-82- &k, dé 7t mid,| dolddadetcdtle

i 1 B R P rote et Ay SRR AL BY oY eSS MRS usi ng

2-am
gener al hre&raédubero@hoswallel NIVR 4( ehdy, a@eB@nlrftnrd]J e)werieOaZU:le(cﬂ. Hhes, H bonded
NH), 8.117.23 , NH & 11 x Ar), J3Hz t.hi gphene C (
4) H) Fregcti %%‘ pap l-arﬁﬁ wegd o tiz 364 )oom &em STRREEY )
2.57-2. l&d(lézald,edmco@lpﬂ@ﬂéﬂd%@lézﬁnp,tlbﬂ%ﬂ st%%dl%g*,mamer@léiﬂ-dmda@hﬂ J . 25
HpIc (tuna G adi ent m nut es, LC/ tuna 2,, Gadient 4 ) :

B35 aeset a0 ) "o SEra @t Bad the SS1uTioh

3 {AWHBO@&&&ﬁka@m&ﬂxﬂrﬁ%if@ﬁﬁﬁ@bghﬂgln%odlum bicarbonate (sat., ag.,
3-pyrrol | di no;gl 4,5 ,6,7-tet rahydrobenzo{b )t hi ophen-2-am de trifl uor oacet at e
salt Prepd &)t A& e By v oldrdienbyA e, 8195 0p, 3goncentrated undex

tetr ahydr&%@é@( R RRRENG (S YN aSicse b WS IRGHIRARAN chromatography.

A solution of the amide in dichloromethane (2 ml.) was treated
with trifluoroacetic acid (2 mL) for an hour. The excess TFA

20 and dichloromethane were evaporated and the residue purified
by trituration with diethyl ether to afford 3-
(Aminomethyl)benzoyl-D-phenylglycine
4,5,6,7-tetrahydro-3-(4-morpholinecarbonyl) benzo (b)thiophene-
2-amide as its trifluorocacetate salt.

25
'H NMR (d; acetonitrile): 9.02 ppm (1 H, s, NHAr); 7.85 - 7.70
(3 H, m, NHCH & 2 x Ar); 7.50 - 7.25 (7 H, m, Ar); 5.64 (1 H,
d, J= 6 Hz, a-CH); 4.03 (2 H, br s, CHyNHz); 3.40 - 2.89 (8 H,
m, 2 X CH20 & CHpCHsCH2CH,); 2.52 - 2.45 & 2.30 - 2.15 (2 x 2 H,

30 2 ¥ my; 2 x morpholine CH,N); 1.75 - 1.60 (4 H, m, CHyCH,CH,;CH;).
HPLC (Luna 2, Gradient 1): rt = 3.68 minutes.
LC/MS (Luna 2, Gradient 4): rt = 1.91 minutes, 533 (MH)".

Examples 10 - 14 were prepared from 3-(N-BOC-
35 aminomethyl)benzoyl-D/L-phenylglycine) 4,5,6,7-tetrahydro-3-



WO 02/.t77(2 -69 procedure A) PCT/ GB01/ 0SS26 1H NMR (d3 acetonitrile):’
(Spectrum conplicated by rotoners) 9.31 (1 H s, Hbonded NH), 8.06-6.85
(13 H mwboesdt& 9 x 5 Ar), 5.81 (1 H d, J 7 Hz, a-CH),pdréBofodsdd br d,
J 7 Hz, ArCHzNH2), 3.46-1.60 (m various aliphatic). Hplc (tuna 2, G adient
1): rt = 3.9G mnutes. LM (tuna 2,_sgadient 4): rt = 2.50 mnutes, 517
(WVH*). 10 Exanple 41 3-(Am nonet hyl ) benzoyl - D/ L- phenyl gl yci ne

3- di net hy|h%r@&9@%%@)ﬁ'{lé} penBolt %&Wférnolze%ﬁ@b) L epRengmd: PR

trifluoroacetate salt 15 Prepare from

2- am no- &SdiSvefmyliari ndednsore 4 nsligatest pakyé@r-obenzo( b) t hi ophene

(synt hesi sed using general procedure A) 20 1H NMR (d3 acetonitrile):
(Spectrum conplicated by rotoners) 9.51 (1 H, br s, H bonded NH), 8.01-7.20
(13 H mExemplgHld 9 x Ar), 5.65 (1 H, brs a- 415380(2Hm

Ar CH2NE2 t t Gr di ent
iy 92Em)3nu(§““%9‘°ﬂ‘8/i%§&¥%|rﬁ%%§’l é g‘laeé‘lﬁ’t °1F’t (96‘% W tinsct ety (ll\/l—|+)
Exanpl e 42 536, Avitatrahpdrobenze) i) Bh- it -@l-weiid h&ﬂw&&wéo

4,5, 6, 7-t et rahydr o- 6- oxabenzo(b) t hi ophene-2-am de trifluoroacetate salt
Synt hesi $&&tusi ng
3-et hoxycarbonyl -4, 5, 6, 7-t et r ahydr o- 6oxabenzo(b) t hi ophene- 2-am ne (prepared
according to general 35 procedure A). WO U21~77C2 PCT/ GB01/ OSS2G -70 1H
NMVR (d3 &eerewiedr iflireyn ORn@ylanimes 7.46-7.24 (3 H& 8H 2 x m Ar & NH s )
, 6 .41 (3 H brs, NWB+) , 5. 73 (1H d J6H, aCH) , 4. 42(
2H §, ringCHR0) , 4. 10-3. 97 ( 4 H m CHCH3 &

'"H NMR (d; acetonitrile): 8.02 - 7.91 (3 H, m, 2 x Ar & NHCH);

7.60 - 7.25 (12 H, m, Ar); 6.73 (1 H, £, J= 5 Hz, NHBn); 5.79

(lLH, d, J=6 Hz, a-CH); 4.41 (2 H, d, J =5 Hz, CHAr); 4.16

(2 H, s, CHpNHz); 2.71 & 2.62 (2 x 2 H, 2 x br s, CHyCH;CH,CH) ;
15 1.85 -~ 1.76 (4 H, m, CHaCH;CH,CH,) .

HPLC (Luna 2, Gradient 1): rt = 4.47 minutes.

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

Example 11
20 3-(Aminomethyl)benzoyl-D-phenylglycine
4,5,6,7-tetrahydro-3- (3-pyridylmethylaminocarbonyl)

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

Prepared from 3-pyridylmethylamine.
25
'H NMR (d3 acetonitrile): 8.37 (1H, s, Ar); 8.34 (L H, d, J=5
Hz, NHCH); 8.25 (1 H, d, J= 6 Hz, Ar); 7.78 - 7.14 (11 H, m,
Ar); 6.8 (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, CHpNHp); 2.58 & 2.46 (2 x 2 H, 2 x br s, CHpCH,CH,CHy) ;
1.62-1.53 (4 H, m, CHCH,CH,CH,) .
HPLC (Luna 2, Gradient 1): rt = 3.32 minutes.
LC/MS (Luna 2, Gradient 4): rt = 1.59 minutes, 554 (MH)*



5 AACH2NH2 ) , 3. 66 &2 . 65 ( 2x2H 2xt, 2xJ7Hz, CHRCH ) ,
v - - 1.10 (3 H t, J 7 Hz, CH3) . Hplc (tuna 2, Gadient 1): rt = 4.272
m nutes. W@ 0H7¢d2una 2, Gadient 4): rt = 2.18 m nutes, 49%ct/yBt)oss

Exanpl e 43 3- ( Am nonet hyl } benzoyl - D/ L- phenyl gl yci ne

3- et hoxycar bonyl cycl ohept a( b) t hi ophena-am de trifluoroacetate salt 15

Synt hesi sed from 2-am no- 3- et hoxycar bonyl cycl ohepta[ b]thi ophene (prepared
accor di n@agpaenaral procedure A) 1H NMR (d3acetonitrile): 8.20& 8.01-7.39
(1 H& 10 H 'd, J 820 Hz &m Ar& 2 x NH) ,6. 98 (3H, br s,NH3+) , 5 91 (1
H, d J wmmwtwm@@zmwﬁhmmr@rmm te@rmo -3~

93, 2 2 H& 4 allphatlcrlng

H s) ety ﬁ’ﬁf ”‘e 2‘513’ z(° ’ut%‘gl"%’h angad) PRl 0

m nut es. ﬁx@ﬂmmt&té}mtent 4) rt = 2.63 mnut es 506 (M—I+). Exanpl e
44 3- (Am nonet hyl ) benzoyl - Y Z- phenyl gl yci ne 3-et hoxycar bonyl - 630

net hyl - 4,5, 6, 7 tetrahydrobenzo(b)thlophen 2-am de trifluoroacetate salt

Synt hesi g84 ereoners from
2- am no- 3et xycar bonyl 6Fpé ﬁﬁfé4 5, 6, 7-tetrahydr obenzot hi ophene 35
(prepared according to general procedure A) WO 02/.177C2 _7I

T SRR LWL Beplall E1L) ( R0% T B T T2 (g 0

a-CH) , 4,2%,42r) J,35(432H (IMH ,CHACH3 &L—/MQI-;IZM-JZ% (2. H,9€bz:1 s2,0 C(PV?_NHQ 5 m
allphatlc ring Hs), 30-1.18 (3 H, I‘gg; 08099

CHOHB)LY i (Ldnd 22, léafh. &ht pf)pel%ltdyi 5 %M%yk@%m}ng 2

G adi ent Wr,c riLuna?. 28 dpduitass D06 AdVE)3 . dld minutes.

LC/MS (Luna 2, Gradient 4): rt = 2.02 minutes, 531 (MH)"

Example 13
15 3-(Aminomethyl)benzoyl-D-phenylglycine 3-
{(cyclopropylmethylaminocarbonyl)-4,5,6,7-

tetrahydrobenzo (b) thiocphen-2~-amide trifluorocacetate salt.

Prepared from cyclopropylmethylamine.

20
"W NMR (d; acetonitrile): 7.76 - 7.58 (3 H, m, 2 x Ar & NHCH);
7.40 - 7.12 (7 H, m, Ar); 6.18 (1 H, t, J= 5 Hz, NHBn); 5.50
(LH, d, J= 5 Hz, a-CH); 4.00 (2 H, br s, CHyNHz); 2.92 (2H,
t, J =5 Hz, CHycPr); 2.48 & 2.40 (2 x 2 H, 2 x br s,

25 CHCHpCH2CHp); 1.65 - 1.55 (4 H, m, CHCH»CH2CHz); 0.81 - 0.65,
0.28 -~ 0.17 & 0.05 to -0.05 (1 H, 2 H& 2 H, 3 xm, cPr
protons) .

HPLC (Luna 2, Gradient 1): rt = 4.19 minutes.
LC/MS (Luna 2, Gradient 4): rt = 2.18 minutes, 517 (MH)"

30
Example 14
3-{Aminomethyl)benzoyl-D-phenylglycine
4,5,6,7-tetrahydro-3-(1,3~-dimethylbutylaminocarbonyl) benzo

(b) thiophen-2-amide trifluorocacetate salt.



Exanmpl e 45 3- ( Am nonet hyl ) benzoyl - D/ L- phenyl gl yci ne

3- et hoxycarbonyl 4,5, 6, 7-t et rahydr o- 6-t hi abenzo(b) t hi ophene- 2- am de
trifluorowoakarmzsalt 15 Synt hesi sed using PCT/GB01/05526

3- et hoxycarbonyl -4, 5, 6, 7-t et rahydr o- 6t hi abenzo(b) t hi ophene- 2-am ne
(prepared according to general procedys A). 20 1H NMR (d3 acetonitrile):
8.01-7.85 & 7.65-7.38 (3 H&8H 2 x m A &NHs) , 6.81 (3 H br S, NH3+)
, 584 (1 H d, J GHz, a,CH) , 4.30-4.15 (4 H m CHzZCH3 & ArCH2NH2) , 3.
68 (2 H s, ring CH2S) , 3. 05-2. 81 (4 H m CHCH2) , 1.25 (3 H t, J 7
Hz, CH3) Prefndgl  {dunac@mni@ adiderdingthyltbutyf.a@dimd.nutes. LC M5 (tuna 2,
Gradient 4): rt = 2.40 mnutes, 510 (M#). Exanple 46

3- (Am nonet hyl ) benzoyl - D/ L- phenyl gl yci ne 3-et hoxycar bonyl - 530

met hyl - 4B, BMR- t( €t r abytsobenzid b) t hi ®phen? 27ani sled; hyiflxokpagelatie) sal t

Synt hesi sed as 1 xture_ of di astereorrer from
.2-am n%% t%oxy?a[*gb%nﬂ My et va -i4, 55 967 7&'( éi'réjnydf o‘beEnﬂft'hlobﬁ{QWe 308
(prepareq acGyy ding, t@ genenaly @‘OCZEerL? A)g g NONRR{AAG2 PGY BAL/(BP6 - 72
1H NMR (d3 acetonltrlle) '8719-7.'85 & 7.65-7.36 (3‘H BH 2xm A &2 X
NH) , 6. H881(,3 GH=NBp) 5, A NHB+) 3. %0 00 K1 m @H3CENH MHz,2.2CH) 2.4 2@3444, 14

(4HmCH NHZ) 0@-1.224( 7 H tphat i kng K s),
1.30-1.19 3%%%}{86&%%? % ‘08 (31 %2 % a7 C@ﬁ@i@‘@z?%r cf(lg_%na g; 7e

G adi ent Jl)2 Hit m5 50e2@ imimgt éls%xy_ldmi(QMa 2, Gadient 4): rt = 2.61

m nut @ 0 7 3- (;Am n oyl - D/ L- phenyl gl yci ne
3-et hoxycar onwgfm%’hy%%r% ;ll tetrgﬁ;\hydzfr)o enzor%“gﬁ%l ophen- 2- am de
trifluor daydsat@wea t2,1 T rSyditdmasided s =a 1isd misnwfesi dster @iEr.s from

2- am no- 3et hoxycar bonyl - 4-net hyl -4, 5, 6, 7-t et r ahydr obenzot hi ophene (prepared
according to general procedure A) 20 1H NMR (d3 acetonitrile): 8.06-7.88 &
7.65-7. A@Edatnglek 1B H 2 x m Ar & 2 x NH) , 6. 87 (3 H br s, NH3+) , 5.

94586(3}‘HmaCH) 36-4. 15 (4 ,mCH~CHS&ArCH2NH2) 3,
36- 3. 24 (Cr @miRomgkhyil ))benzzoyl-Pr@enmlsalxcrzm%ﬁ Qe yrahydradg | 62

(4 HiSm(H?é%gi&aarbonyl)benzo(b)thlophen 2-amide trifluorocacetate
salt.

A solution of 3-(BOC-aminomethyl)benzoyl-D/L-phenylglycine
4,5,6,7~tetrahydro-3- (hydroxycarbonyl)benzo (b) thiophen-2-amide

20 (50 mg, 0.9 mmol), the compound from which examples 13 -~ 17
were made, in dichloromethane (2 mlL) was treated with
trifluoroacetic acid (2 mL) for an hour at room temperature.
The solvents were evaporated and the residue triturated with
diethyl ether to afford the title compound as an off-white

25 solid.

'H NMR (dj 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, a-CH); 4.35 (2 H, br s, CHNHp); 2.85 & 2.71 (2 x 2 H,
30 2 x br s, CHyCH;CH,CHz); 1.92 - 1.80 (4 H, m, CHpCH,CH,CH,.

HPLC (Luna 2, Gradient 1): rt = 4.31 minutes.

L.C/MS (Luna 2, Gradient 4): rt = 2.07 minutes, 464 (MH)*

Example 16
35 3~ (Aminomethyl)benzoyl-D/L-phenylglycine benzothiazol-2-amide



1. 31-1. 22 ( 3 H m CH3) , 1. 18 & 1. 14 ( 3 H 2 xd, 2 xJ 7 Hz, 25
CHCH3f or each diastereoner). Hplc (tuna 2, Gadient 1): rt = 5.14 m nutes.
LG MS (tums &47@adient 4): rt = 2.59 mnutes, 506 (MH). AOr/Epenpks;, 48

3- (Am nonet hyl ) benzoyl - D/ L- phenyl gl yci ne

3- et hoxycar bonyl cycl opent a(b) t hi ophen-2;am de trifluoroacetate salt
Prepared from 2-am no- 3- et hoxycar bonyl cycl opent a(b) -t hi ophene 35

(synt hesi eefrishPea OLELEQ! spipcedure A). WD 02/.177& -73 PCT/ G BO1/05; 26
1H NMR (d3 acetonitrile): 8.00-7.78 & 7.52-7.30 (3 H&8 H 2 x NH & 9 x
Ar), G86 (3 H br s, NH3+), 5.82 (1 H d, J 7 Hz, aCH) ,4204 08 (4 H,

m CH-CH3, 4 2 .25 ( 2 H
pent et , §Nﬁé&$%§?%}ﬁ%$§y}Sgyﬁinggb%néngn%zoﬁcgi%E@&%%zc}B ) . Hplc (tuna
2, G adi ent 1): rt 4.71 mnutes. LC M5 (tuna 2, G adient 4) rt = 2.47
nlnutes 478 le 49 3-( Am noneth benzoyl - D/ henngIyC|ne
3- et hoxy/cr %J(n 3% %P t%ﬁ%n@ﬁg%re%ms %H%J(%yth)/%@)h@w 3o f

trifl uorogﬁw@ﬁ@@aiétﬂéhya@@@ﬁ@gnaw@ L XU ys & @thﬁ'i:é‘étS{eQH&ﬁS from

2- am no- 3et hoxycar bonyl - 4, 6, 6-tri net hyl cycl opent a[ b] t hi ophene ( l>1/nt hesi sed

usi ng genkPEPERR BRERIUIRARY  apgonH KRADEEBL aglet oFP @rrr@ye 301@27m 0 1@ H 5

X NH & 9 yndy), a1§i7@i§so§§oé§l&h&aﬁlm (0. 811 mﬂ-o @ 791%n&f Hiefd LHKLHS &
Ar CH-NHZ) , 3. 15-2 0 (2 H ' m CHCH-CHz) |,

1. 181 . @®yd(t lzewowtwaLQS)stl%eqilp fér(WJrf&lf?ut@adi\eﬁ@llﬂlOmtOE 5- 60

i nut e Mﬁ@oéﬁi’@@u:@azﬁ@dg@@ 513 Jugo ¥ P m”ﬁé€§ah§%gof%§ﬂ (Fganpl e
50 - 3-(Am nonet hyl ) benzoyl enyI gl yci ne 3-et hoxycar bonyl 3

4,5, 6, 7- tBk} afdRiradded- %@th@ﬁo@éﬁ@@(@hﬁ%rﬁ@l@ﬁi@@ andrstiroedacet at e

sal t overnight at room temperature. Ethyl acetate (50 ml) was added
and the organic phase was washed with water (25 mL), 5 % HCl
solution (25 mL), saturated agqueous NaHCOs; (25 mlL) and water
15 (25 mL), before being dried (MgS0QO,) and concentrated under
reduced pressure. The residue was purified by flash
chromatography using ethyl acetate / hexane 1/1 as eluant to

afford the coupled product as a yellow oil (785 mg, 68 %).

20 'H NMR (CDCl3): 7.71 ppm (1 H, d, J= 7.2 Hz, Ar); 7.42 (1 H,
d, J= 7.2 Hz, Ar); 7.36 (8 H, m, Ar and NH); 6.29 (1 H, br s,
CH); 5.60 (1 H, br s, NH); 1.30 (9 H, s, CsHs).

3- (N-BOC-Aminomethyl)benzoyl-D/L-phenylglycine benzothiazol-2-

25 amide.

A solution of the a-N-BOC-D/L-phenylglycine benzothiazol-2-
amide (785 mg, 2.24 mmol) in dichloromethane (5 mL) was
treated with trifluoroacetic acid (2 mL) and stirred for 1

30 hour at room temperature. The solution was concentrated under
reduced pressure and the residual 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-

35 BOC-aminomethyl)benzoic acid (562 mg, 2.24 mmol) and DMAP (50



Prepared as a m xture of diastereoners from

2- am no- 3et hoxycar bonyl -4, 5, 6, 7-t et rahydr o- 4, 7- met hanobenzo( b) WO

02/ - | 7762wo/leb/4R%R/ GBOL10S52G t hi ophene (synt hesi sed usi ng manesalospreocedur e
A). 1H NWR (d3 acetonitrile): 8.30-7.26 (14 H 5 x NH & 9 x Ar), 5.82-5.72
(1 H m a-CH), 4.25-4.06 (4 H m CREB & ArCH2NH2), 5 3.68-3.60 &
341332(2x1H 2 XxXm 2 x CHCHz), 1.90-1.18 (6 HL m ring CHZ s),

| 25-1.1 9 CROY t t
LG VB (tﬂ“r?g S E A" edibidht .w%ﬁ%%‘?ﬁ&%@e [ind ARV 0S

3- (An|nomgqnggqﬁwﬁggnequ§Qwﬁgﬂ”gp@mﬁrﬁpetate (25 mL) and water 25
3- (pyri duylddh S 7 deafr{laé%ﬂ{a%beefwaoé g)éé}ﬁﬁhﬁﬁr? R At rddlergpepiat e

salt 15 Pre ared from m no- 3
7t etrahyd&ldberﬁz&i(lb;aﬂﬁd)pﬁmmt(%y‘fﬁﬂ%l Je&d wdi) ngnglewéltalr di2Sdcadur defpre20 1H

NVR (d& 0 K H, br
o niah B Yt R 2 oReey kY ey, TphBhed prg il 3

, 4 . 18-4fomd8 E(ZyeH,lcm Q‘!LrlCI-IW)rQSJZiU?éS @£®L(mﬂ-iednb§0-ﬂfaﬂ20-lzﬂ—|2)
1.85-1.62,(4 un adi ent 3.85
i ot 6. %ﬁ@%ﬁr% B Sl AE LR TR S o
52 30 3- (Afioyooret hyd )doerizmd smfll_*rq:)h(ejraﬂ gﬂ\g/,cm@ BD- et hanesul fonyl

4,5, 6, 7-tetrahydrobenzo(b)thiophen-2-amde trifluoroacetate salt Prepared

from 2- am no- 3- met hanesul fonyl -4,5,6, 7 WO U2/ 7762
10 'H NMR (CDCls3): 7.87 - 7.73 ppm (2 H, m, Ar and NH); 7.66 -

7.45 (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, d, J = 6.5 Hz, CHxNH).

15 3= (Aminomethyl)benzoyl-D/L~-phenylglycine benzothiazol-2-amide

trifluorocacetate salt.

A solution of 3-(N-BOC-aminomethyl)benzoyl-D/L-phenyl-glycine
benzothiazol-~2-amide (156 mg, 0.3 mmol) in dichloromethane (3
20 mL) was stirred at room temperature and trifluoroacetic acid
(2 mL) was added. Stirring was continued for a further hour
and the solvents were removed under reduced pressure to afford
a yellow oil which was triturated with diethyl ether to give
the trifluoroacetate salt as a colourless solid (120 mg, 96

) .

oe

25

'H NMR (d4 methanol): 7.82 - 7.67 (3 H, m, Ar); 7.56 (1 H, d, J
= 7.2 Hz, Ar); 7.53 - 7.21 (8 H, m, Ar); 7.19 - 7.09 (1 H, m,
CHPh); 3.89 (2 H, s, CHpNHp).

30 HPLC (Luna 2, Gradient 1): rt = 3.95 minutes.
LC/MS (Luna 2, Gradient 4): rt = 1.88 minutes, 417 (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.



-75 PCTI GB01/ USS26 t et rahydrobenzo(b)thi ophene (synthesised using general
procedure B). 1H NWR (d6 DVMSO: 10.97 (1 H, s, Hbonded NH), 9.52 (1 H, d,
J 5 6 Hz, wd¥3H7628. 31 (3 H, br s, NH3*), 8.10-7.99 & 7.67-pc136&Bd120s56b6& 7 H,
Ar), 5.99 (1 H d, J 6 Hz, a- CH), 4.15-4.02 (2 H m ArCHNH2 ) , 3. 21 (
3H s, CHB3), 2. 72-2. 9 ( 4 Hggm CHZCH2CHzCH2 ) , 1.80-1. 67 (4 H,
m CHZCH2CH2CH2) . 10 Hplc (tuna 2, Gadient 1): rt = 4.25 mnutes. LC/ M5
(tuna 2, Gadient 4): rt = 2.17 mnutes, 498 (M#). Exanple 53

3- (Am nonet hyl ) benzoyl - DY L- phenyl gl yci ne 3-net hoxcar bonyl 15

4 6, 7- tEeftaFf@HFdrleenzo(b)thl ophen-2-am de trifluoroacetate salt Prepared
f

(

u

:

om 2-a )( b) t hi ophene

ynt hear sadniaons e IRy rsh 3 S AR 6 o) T 9. 58 (1 H. d.
J 6 Hz, N:dﬁé)thyﬂbéﬁzb&hlzd,azml—& ailidte) ,trl fAdroFohtetate8Faltho (2 H & 8 H, NH
& Al ) 6.13 (1 H d, J 6 Hz, a-CH) , 4.29-4. 18 (2 H m ArCHzNH2) , 3. 81
(3 H §,250H3),2.852.61(4HmCI—|ZCI—|zCI—|ZCI—|2),1.91-1.7
8 (4 H, FRonCHZGHA G2 GHia -)d 1mdtplya Hergtand az@1adi ent 1) rt = 4.71 minutes.
( LM (tuna 2, Gadient 4): rt = 2.49 mnutes, 478 (MH). 30 Exanple 54
3- (Am nonet hyl )benzoyl D/ L- phenyl gl yci ne

3- ani nocarbany! 445 «athd:es 1 phy s @benzp(&) taepliens 2-yride) § 11 fApior opcst at e
sal t WD 02/-177& PCT/ GBOL/ OS52G - 76 Prepared f

2- ani no- 3%aMirndeafBony>-4,15 @, ﬂretsrraﬁyﬁ(?rhdber?’z@(zb) t2hlfbpt'?ené352§1§h)t hesi s&d

usi ng1gengy ¢, Rroceduig,fA). 5 1H NMR (d6 DMSO): 9.39 (1 H d, J 6 Hz,
NHCH), 8.35 3H br s, NH3+), 8.05-7.98 & 7.62-7.30 (2 H& 8 H, NH&Ar)
5.83 (1 HPI§ (uea, &Zradienty 1):10:8= d7 3R HNURESAr CH2NH2) , 3. 81 (3 H,
s, CH3) 1L(§’MSOQL%n%| 2(4dztadnen@4?4@4zgﬂ2c:@ 10 hidde, 10 dutf.m 10
CI-lZCI—lZCI—lZCI—l Luna 2, Gradient 1): LG MS (tuna , ient 4): rt
= 4.01 m nut es

r
S

Example 18
15 3-(Aminomethyl)benzoyl-D/L-phenylglycine 6-methoxy

benzothiazol-2-amide trifluorocacetate salt.
From 2-amino-6-methoxybenzothiazole.

20 'H NMR (CDCl3): 8.18 ppm (3 H, br s, Ar and NH); 7.90 (1 H, s,
Ar); 7.79 (1 H, s, Ar); 7.71 (1 H, d, J= 7.2 Hz, Ar); 7.63 -
7.28 (8 H, m, Ar and NH); 7.24 (1 H, s, Axr); 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,
CH,NH»); 3.88 (3 H, s, OCHj).

25 HPLC (Luna 2, Gradient 1): rt = 4.26 minutes.

ILC/MS (Luna 2, Gradient 4): rt = 1.94 minutes, 447 (MH) *.

Example 19
3- (Aminomethyl)benzoyl-D/L-phenylglycine 6-methylbenzothiazol-

30 2-amide trifluorocacetate salt.
From 2-amino-6-methylbenzothiazole.

'H NMR (d4 methanol): 8.02 - 7.90 ppm (2 H, m, Ar); 7.70 - 7.54
35 (6 H, m, Ar); 7.48 - 7.37 (3 H, m, Ar); 7.25 (1 H, d, J= 7.2



rt = 2.10 mnutes, 463 (M#). 15 Exanple 55

3- (Am nonet hyl ) benzoyl - DL- phenyl gl yci ne

3- cyano- Twey@réi@, 6, 7t et rahydr obenzo(b) t hi ophen- 2- am de t ridiiepriaasxst at e
salt Prepared from 2-am no-3-cyano-7-0x0-4,5,6,7 20

t et rahydr obenzo(b)thi ophene {synt hesised using general procedure B). 1H NWR
{d6 DMSO) : 9. 14 (1 H d, J 6 Hz, NHCH) , 8 20 (3 H, br s, NH3+) , 7.
99-7.26 M) Wy NHE&%I)(L 1. sL1duery,; dv. 1B 6(Hzy, a,CdH,NE4) ; D348. (92H(2 H,
m ArCHZNH2) 75-2. 68 (2 H m CHzZCHzZCH2CO) , 252 . 05-1. 92 {4 H m
CHz CH2CHS | P%:P—IZCO peak not observed, presumably under water peak at

2. 40ppm rialce (ﬂumaa dFadiant 11): At = 8.7 midudeas. LC/IVB (tuna 2,
G adi ent g/%q = g1 m nutes, 459 (MH). 30 Exanple 5
)

np

3- (Ani no Bémaoﬁr- 1A%y 1 Q) ydithe 2-26 mihdtes, 431 (MH)*

6- aza- gbenzyl oxycar bonyl - 3- di net hyl am nocar bonyl -4, 5,6, 7 35

tet rahydrobenzo( b) t hi ophene-2-am de trifl uoroacet at e salt WO 02/ .477&
_77_ PCTEsRamIEesSAG Synt hesi sed usi ng

6-aza- 6- bg né,,)“ ﬁ[g .5, 6, 7-t et rahydr obenzo(b
) t hi ophene-2-am ne 55@%e5| d usi '{é&feﬁa?f) proc&eldure B). 5 1H NWR (d3

acet oni t md thoxyerend thiin oolid - omitded mﬂmmmcétagté(ba(ntH br s, NH),
8.05-7.30 (1CH NH & 9 x Ar), 6.90 (3 H br s, NH3+) , 5. 81 (1 H d, J 7
Hz, a-CH) , 5.11 (2 H, br s, CHzZPh), 4.60-4.49 (2 H m ring CH2N),

4. 20- 4.0167 ot M- dRinkd- AR DenzékhiaddoB. 58 ( 2 H m CHCH2N ) , 3 .
Ol &2 . 89 (2x3H 2xs, 2xCHB), 2.60-2.48(2H m
CHzCHzN ) . Hplc (Luna 2, Gradient 1): rt ~ 4.13 mnutes. LC/MS (tuna 2,

G adi ent 4) NMRt (T, 2m@BhEhBUYS €s7, @Q@GWH@} H}Sdfxanpl es25iz; BE) ywere79
prepared using 3 N- BOCam nomet hyI enzoyl -D/ L- B%t\enyl gl yci ne
6- aza- 3di Metthy|%midctaf borfid - A, 6, 77~€i‘th ahy¥t oberzo-ThAHi opgheite, (helte

froman iqteyned aé%?f AbE; e, roWe Lo }?XW'@{}?@ U43'6‘§ 20 st andaghny,) ;
depr ot ectl ‘on” and cou odol ogy.  Exanpl e
3- (Amlrorethy/| QCbethcg/,I CEWP[} phenyl gl yci ne

6- aza- 3dijmt byl g nosarbony] s 4. 5 6. 7zf et rahydrppenzol b) t hi ophene 2

LC/MS (Luna 2, Gradient 4): rt = 1.88 minutes, 447 (MH)'.

20 Example 21
3- (Aminomethyl)benzoyl-D/L-phenylglycine 4-methylbenzothiazol-

2-amide trifluoroacetate salt.

From 2-amino-4-methylbenzothiazole.

25
'H NMR (ds methanol): 7.95 ppm (1 H, s, Ar); 7.89 (L H, d, J =
7.2 Hz, Ar); 7.69 - 7.33 (8 H, m, Ar); 7.27 - 7.12 (2 H, m,
Br); 5.91 (1 H, s, CHPh); 4.03 (2 H, s, CHxNHp); 2.60 (3 H, s,

CHs) .

30 HPLC (Luna 2, Gradient 1l): rt = 4.31 minutes.
LC/MS (Luna 2, Gradient 4): rt = 2.18 minutes, 431 (MH)".
Example 22

3~ (Aminomethyl)benzoyl~-D/L-phenylglycine 4-chlorobenzothiazol-

35 2~amide trifluorocacetate salt.



25 am de bis(trifluoroacetate) salt 1H NVR (d3 acetonitrile): (Spectrum
conplicated by rotoners) 10.12 (1 H br s, NH), 8.60-7.25 (15 H 6 x NH & 9
X Ar), 5.WaleB77@ (1 H m a-CH) , 4.30-4. 14 (4 H m rineciEBN/e&sR0
ArCHzNH2) , 3.59-3. 30 (2 H m CHzCHzZN , 3. 00-2. 30 (8 H m 2 x CH3 &
CHZCHZN ) . Hplc (tuna 2, Gadient 1)xgrt = 2.59 mnutes. LC MS (tuna 2,
Gadient 4): rt = 1.47 mnutes, 492 (MH). 35 WO 02/ 77& PCT/ GBOL/ 0Sa2G
_78_ Exanple 58 3- (Anlnonethyl)benzoyl D L- phenyl gl yci ne
6- acetyl 6- aza- 3di et hyl anmi nocar bonyl - 4, 5, 6, 7-t et rahydr obenzo- (b) t hi ophene-
2 ani de £FPH aoPE‘éSQt‘éréh%QPbe@nZH N/Ré@ég -acetonitrile): (Spectrum
conplicated by rotoners, ~ 9 65 9 45 (1 H br s, NH, 7.85-6.73 (13 H, 4 x
NH & 9 x A”% 5. 70-5. 56 H, Ck% 60-4.33 (2 H m ring CH2N), 4.10
3. 85 (2 H NMR memi@) 3859103 4% mRm M2 GHRaHZNE), 7 21. §D-2 7. 3D 10
(8 H sm12uX ) 79 Co pl (tua2,
Gradleﬁt(%)H ngdg_ggzgﬁﬁuteér Ngg(tunagg ﬁérggHgﬁtAQY' H 2§ 1149’
m nut es, t492'€NFK¥ Hib ExémpﬁeSBQ 3-@Anﬁmoﬁ§?hyb)Heﬂ@oMQ-Bthphé_yNgiycine

6- am noa I a3-d Qcar bonyl t et rahydr obenzo(b)t hi oph
ene- 2am %Efle’l ?Pgér%écg rd%ln%mﬂ % H Nki/R ?)d lglgétonl trile): (Spectrum
conpl 9. 80/¥s48LuhaHz, bGrSleH):, 47. 8@+6=82.056minGRe5., 495011 (MH)M a-CH),
4.41 & 4.33 (2 ring CHN , 3. 95-3. 83 (2 H m ArCH-NH2) , NCHZCO &
CH-CHZN) , 2. 68-2.25 (8 HL m 2 x 25 icated by rotoners) H 7 x NH & 9 X
Ar) ,18 ERampBg, 23 12 Hz, 3.71-3.25 (4 H m CH3 & CH-CH2N) . Hplc (tuna 2,
C?adlent 1) = 09 nlnutes LCMS (Lung 2, Gradient 4): rt = 1.25

i nut es, 549m€NPEFthE%éHﬁPE°H@'QdLSPPR#NASgEthﬁ)bénioﬁh7D/L phenyl gl yci ne

6-aza- 6- ¢dtrahydro enzoth azol-
met hyl but anoym’ ik HI nmet hy arznonocaralr)nonyl 4,5, 6, 7t etrahydr obenzo- (b) t hi ophene
-2-amde trifluoroacetate salt

From 4,5,6,7-tetrahydrobenzothiaz-2-amine, the synthesis of

15 which is described below.
4,5,6,7-Tetrahydro-1,3-benzothiazol-2-amine

A stirred mixture of 2-chlorocyclohexanone (200 mg, 1.5 mmol)
20 and thiourea (114 mg, 1.5 mmol) in tetrahydrofuran (20 ml) was
heated at reflux for 6 hours. The solution was concentrated
under reduced pressure and the amine was purified by flash
column chromatography using ethylacetate / hexane 1/1 as
eluent to afford a colourless oil (169 mg, 74 %).
25
'H NMR (CDCls): 5.06 (2 H, br s, NHp); 2.40 - 2,23 (4 H, m, 2 x
CHz); 1.64 - 1.51 (4 H, m, 2 x CH,).

3- (Aminomethyl)benzoyl-D/L~phenylglycine 4,5,6,7-
30 tetrahydrobenzothiazol-2-amide.

'H NMR (dq methanol): 8.01 - 7.92 (2 H, m, Ar); 7.68 (1L 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, CHoNHz); 2.69 (2 H, br s,
35 CHz); 2.60 (2 H, br s, CHz); 1.98 (4 H, br s, 2 x CHy).



1H NMR (d3 acetonitrile): (Spectrum conplicated by rotoners) WO 02/ 772
PCT/ GBA | 0SS2G -79 9.73-9.40 (1 H m NH), 7.99-7.32 (10 HL NH & 9 x Ar),
6.95 (3 Hw@hufreNB~), 5.72 (1 H d, J 6 Hz, a-CH), 4.58 fergBRudsiae 1H,
Abg, J 12 Hz, ring CHZN), 4.13-4.01 (2 HL m ArCH2NHz), 3.82-3.59 (2 H m
CHZCHZI\I),2912 40(9Hm2xC|—_4)%CJ—|2CJ—|~N5&CJ—|NE2),O.89-O.

80(6H m CH( CH3 ) . lec(tuna2 Gadient 1): rt = 3.72
m nut es. 2, 4) s, 576 (M+). 10
Exanpl e (r}lfnlr%g?rze’t hy% enzo ]] ﬁ_tr phen]f]%ﬁ@lgdr:&egse

6- aza- 6n§tGMﬁ<y(dcmayl2,3 ~Cel aabit dryt] aﬁh)l naodartorBA i Bite st etdlahiiirobbnzo( b) t hi op
hene-2-am de trifluoroacetate salt 15 1H NVR (d3 acetonitrile): (Spectrum

conpl i cat rot r S 0, (13 H 4 X
B o x ReTPL A e 0 W Mgyt gy I P i b e
NCH2C0 5&c(éﬂ2ﬁ-.i2ﬁ,d Xor @d@ar&aﬁ-lzst}d&l\ir)g 3 2m+ma:—a(m11rcanéa;hﬁ dgireayIHD-rt =
3. 17 m nutes (Lun di.ent. 4 = 1,68 mnutes, 564 (MH).
Exanpl e 625 (l@(r‘i Yot hylfi')%( %etﬁﬁ_h Lf}r( onet hyl ) phenyl gl yci ne 3 25

et hoxycar @Wo@@@&ﬁbﬁb@%tmbﬂm@@ﬁm-&pﬂm Zradritdee indicated

bi s(trifluoroacetate) salt. Prepared trom

2-am no- ?—"&r}?o'xycar bonyl - 4,5, 6, 7t et rahydr obenzo(b) t hi ophene usi ng the sane
met hod as exanple 1 30 but using

D/ L-4- (N Bmlgg (n%,éret hyl ) - a- (Nbenzyl oxycar bonyl ) phenyl gl yci ne, synt hesi sed
as de Met hyl 4-bronophenyl acet ate WO 02/ 77& PCT/ GBOL/ OSS2G

-80 Thi orgd (A i S o &tz o P 4P Beidatk ds.opwi se to a solution of
4- brom)phenyl acetic alél)(%) 50 oﬁ ({ﬂ? nol) 1A methanol (250 ni). The

resulturufunﬁunyiammnp@arbanxﬂ1& ELﬁMﬁttgnnﬁbudwqbénn0(b)thﬁnphﬂnrﬂtethe

met hanol was re’irmv cuo, acetate (300 nL) was added and the
resul ti ng STt ro’r#ﬂb%r‘ﬁ\%%%%ﬁ ter (3 x 150 nL) and 1M aqueous NaHC03

(1 x 150 m_) dried (MgS09) and evaporat ed to give the ester (52.8 g; 100

0) as an orange oil which was used wi thout further purification. 10 1H NWR
(coa 3y Prepae e frrgurylaniiey 0 c (2) Hand C(6) H ; 7.09 (2 H,
d, J =8.4 Hz, C(3)H and C(5)H); 363(3H s,

'H NMR (d; 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 s, furyl
CH's), 5.65 (1 H, d, J 6 Hz, a—CH), 4.32 (2 H, d, J 5 Hz,

20 CHpfuryl), 4.04 (2 H, br s, CHyNHp), 2.58-2.44 (4 H, m,
CHoCHpCHzCHz), 1.70-1.58 (4 H, m, CHCH,CH,CHy) .

Hplc (Luna 2, Gradient 1): =rt = 4.20 minutes.

LC/MS (Luna 2, Gradient 4): rt = 2.18 minutes, 543 (MH").
25

Example 25

3- (Aminomethyl)benzoyl-D/L-phenylglycine 4,5,6,7-tetrahydro-3-
(para-methoxybenzylaminocarbonyl)benzo (b)thiophen-2-amide
trifluoroacetate salt

30

Prepared from para-methoxybenzylamine.

Yy NMR (d; acetonitrile): 8.01-7.35 (9 H, m, Ar), 7.27 & 6.80
(2 x 2 H, 2 xd, 2 xJ 7 Hz para-subs Ar), 5.78 (1 H, d, J 6
35 Hz, o-CH), 4.48-4.35 (2 H, m, CH,pMB), 4.24 (2 H, br s,



Owe) ; 3. 51 (2 H s, CH) . 15 Methyl 4-cyanophenyl acetate Zi nc cyani de

(10.4 g, 0.088 nmol) and tetrakis(triphenyl phosphi ne)palladium0) (5 g, 4.4
mol ) wer woaeddedsat 0 a sol uti on of nethyl 4-bronophenyl acetgtrch@sgzs 0. 088
nmol) in dinmethylformam de (150 m). The resulting 20 m xture was stirred at
80C for 5 hours, then allowed to cool_ 0 roomtenperature. Toluene (500 ni)
and 1 M aqueous ammoni a (500 nL) were added, the | ayers were separated and

the organignhayers washed wi td idig (200 1) qand 4dti edy (MySed)cy eygpor ation
of the solvents afforded an Off-VI#?te solid, whid(ch was 'ZSw‘%ur%fi“e@d@Ef/

silica gél 8endorfet dgr dphi-t SHafltHpCGHae-nitrile as a white solid (11.3 g;
73 0). iHNWR (CDC13) : 7. 65 ppm(2 H, d, J =8. 4 Hz, C(3) Hand C (5)
H ; 7. 42 (2 H d, J =8. 1 H, C(2) Hand C (6) H : 3. 74 (3H, s,
O\e) ; 3bprdcrdLuma, 23, Gepd)ent4l@yanaphenyl-déemiaudeisd A sol ution of met hyl
4- cyangp l.a es(2 0. 136 ) in et hanol (25 } stirred at
room tgng'gpgﬁurqg'hgﬁﬁdzé ?fggéjglelr}gl (1)12 o) sEdizu%%hf/n&P&Eie%é %ér% (&%8.‘15 nol) in
wat er (25 WO 02/.177& PCT/ GBOL1/ 0SS26 -81 nlL) was added. After 2 hours

t he ethanol was renoved in vacuo. Ethyl acetate (300 nL) and 50 aqueous HCl
(300 n) B¥er@lgd#®d and the |ayers were separated. The aqueous |ayer was
extract ed v 3 i . i_ned organic 5 | ayers
were dri gd NB%O%S%?H%SS’%%%% ggﬁ%\?a%g&&%lg%c? the acid (21.6 g; 99 0)
whi ch wadietby lamtinogcarbenyfied , by6i, Ti-cattirahy dridbkR o (BPEhI)opheh-257 ppm (2

H d, = 8.3 Hz,. 3) Hand C (5. H ; 10 7.34 (2 H d, J = 8.2 Hz, C (2)
H andl@: ) tF’f.c'E"%zf)"Ffe%,a%?, S@@ . 4- (N- BOC- Ami norret hyl ) phenyl aceti ¢
acid A solution of 4-cyanophenylacetic acid (12.11 g, 0.075 nol) in water
(163 nL) and concentrated aqueous anmonia (40 nmL) was 15 stirred at room

t enper at BFEPaKERAKOP AilekBY1emiveg) was added. The resul ting suspension
was stirred under a hydrogen atnosphere for 24 hours before the reaction

m xture was filtered through celite and evaporated in vacuo to give crude
4- (am nohiét WYR) { pherme tositti ol ladi «d Mdst Sfeaks 19 )erasd dypad er@ormtie sol i d.
A sol yti f..th (N} m cid. (125 e .07 t) inwater (50 _niL)
and 195 gl%g()%gﬁé ((%)SS)ZrﬂC_l)(i \?\l/ésggft %r’rglg)ét 7r'§&%16t'gr§péigt veand §o§irljm§ x

hydr oxi d&H(3 §.68. A75HROk) and @iz, t leHOH) ,didscarbarate ©k6.s4 @roB,0KH) jol)

wer e added sinul taneously. 25 After 24 hours the 1, 4-di oxane was renoved in
vacuo an 'pﬁézaageggs HI'aéer Ni&E2 b o 13 %tk vl 1 H Stz ob abfiebudicid ri ¢

aci d (208, mch,cHita,sely} i o nas, ext rachedn th,@Lbvlcaget al eod-3 x50 )
and the conhined organi¢ |ayers were dried (MyS04) —Tand evaporated i n vacuo
to give Phé2NIBOE- a{%i fe3( 7. 6 § M88204 58380 a white solid which was used
W thopt further purification. ~H NVR (CDC13) : 7. 00 ppm(4 H m Ar) ; 4.
65 (1 H br s, NH ; 4 . Q9(E2H, d, J =6 Hz, CHZNH) ; 3. 43 (2H, s, CHz)
- 1.25 (HQHF éPuPBu2) Grggdient 1): rt = 4.02 minutes.

LC/MS (Luna 2, Gradient 4): rt = 2.03 minutes, 519 (MH').

Example 27
25 3-(Aminomethyl)benzoyl-D/L-phenylglycine 4,5,6,7-tetrahydro-3-
(methylaminocarbonyl)benzo (b) thiophen-2-amide trifluoroacetate

salt

Prepared from methylamine.

30
'H NMR (d3; acetonitrile): 7.95-7.82 & 7.51-7.28 (3 H & 6 H, 2 x
m, Ar), 6.85-6.30 (5 H, m, 5 x NH), 5.71 (1 H, d, J 6 Hz, o-
CH), 4.15 & 4.10 (2 H, ABgq, J 5 Hz, ArCHyNHz), 2.71 (3 H, d, J
4 Hz, CH3), 2.65-2.56 (4 H, m, CHCH;CH,CH2), 1.78-1.69 (4 H, m,



WO 02L17762 PCT/ GB01l/ OS526 -82 Met hyl 4- (N BOC-am nonet hyl ) phenyl acet ate
1-[ 3- (D et hyl am no) propyl ] - 3-ethyl carbodii m de hydrochloride (34,8 g, 0.18
nmol ) and wolsbedi met hyl am no) pyri di ne (220 ng, 1.8 mmol) pEaiesadded to a
solution of 4-(N-BOC 5 am nonet hyl ) phenyl acetic acid (47.8 g, 0.18 nol) in
met hanol (200 m). After stirring for 18 hours the nethanol was renpved in
vacuo and the reaction m xture partitioned between ethyl acetate (200 nlL)
and sat ueg} @@%gggg ps citric acid (200 nL). The organic phase was separated
and washed h'sa urated 10 aqueous NaHCO3 (200 ni) and brine (200 ni),
dried (MgS09) and evaporated to give the nethyl ester (49 8 g; 99 0). ~H
NMR ( CDC ppm ) 2+02 61 4. 48 {2 H d, J
=5 7 ﬁa&éﬁé«?a : %‘?H%Siﬁt g o?/e ,é 99, Sg%ﬁ%ﬁ s, CH2) ; 1.64 {9
H, s, tBbE/MSMeLhpk av(NrIGEeanlﬁdnethyk)1a8§zmd0pheﬁyléGéthﬁ A. sol ution
of nmet pyl 4-(N-BOC-am nonet hyl ) phenyl acetate (9.34 g: 0.033 nol) in THF
(100 ) was stirred under argon at -78C 20 and pot assi um

bi s(trinmekhwpsk! ¥g)anm de (16.7 g, 0.084 nol) in THF (50 mL) was added.

After stirring for 30 mnutes, 2,4,6triisopropylbenzenesulfonyl azide (31.1
g, O. 101Bnﬂhplmame&uurédbsgzayéon/@-phényiigsymnet 8sisacetic acid (10 ni,

P e W R N

wat er (SQQlﬂthorsaaatatedsaud the organic layer dried (MyS04). Evaporation
of the solvent and purification of the residue by silica gel chromatography
afford8d the azide (7.1 g, 67 %. 30 iHNVR (CDC13) : 7.28 ppm (4 H, s, Ar)
, 4. 92 6] S NR) b s, CHZNH) ; 3.69 (3 H s, Ow) ; 1.38
(9 H s, EE?r dwgﬁ lf N—%é& gﬁ?ﬁonethyl) a- am nophenyl acetate 35 A

sol ution of met hyl 4 (N—BOC—anlnonethyI) a WO 02/7712 PCT/ GB01/ OSS26 - 83

over pal | A O G S0 e «HackiBh Neket WD 1 Gk s 1 2501

p.s.i. LhAhydregem—5025115hmursh The Ngactﬁonznuaturedwa$'%ihterad
through celite and eva orated in 5 vacuo to give the am ne 47 %5 100 0)
o o 98 ol ol ML EDta3AP% 5 Hzo BEREeNI IO 3 1 %, H5 (2
H m A7) g 4CH’&>Jr(12'|63312 S51 N su A of cHyc8,c 1471'381(%7"' qdg,J = 6
. CHZNY 3 Ba (9 M}Wg(d}ﬂzb?sgﬁ) 6°(9"'f 10 s,

~Bu) . Nm,hyﬁz%a@ﬂzﬁé@la%%nﬁtmljGaH(Nn, 2 x CHs) CHPgez mlssmg,

benzyl oxyeachepy! 871 Be)RRSRY L3GRALeoAnaObYEkON OF the amne (530 my, 1.8
mol ) in tetrahydrofuran 15 m.) was treated with triethylamne (0.25

m., 1.8 mol} and benzyl chlorofornate (0.26 nL, 1.8 nmol) and allowed to

stir ap Ky r%%‘ L eaner étub%aqu nt RQur. r-‘Ehe @e%‘ét heRupas diluted with ethyl
acetate (40 washed mnth brine (2 x 25 nm.), dried (MS09} and

concentré@éﬂsuﬁaéﬂar6du§@@dpﬁ@§sﬂre i afﬂoﬁé m12@t$§b|§w90|MH The

benzyl oxycar bonyl ester was purified by flash chromatography on silica gel
(ethyl acetate / hexane 1 . 1) to give a yellow solid (312 ng, 66 0). 1H
NVR (CDCk&hmpie329- 7.15 ppn1(9 H m 9 Ar); 5.80 (1 H br 25 s, NH) ; 5.30
(1 H d J= CH ; 5. 01 (2H s, CGRPh) ; 4. 22 ( 2H d, J=17
2 Hz, éHiAﬂBaeylethzl)bsslzeyé-nL-s’heezmglycmf 3-433 (9 H, s, tBu)

25 aminocarbonylpiperidine-l-carbonyl)-4,5,6,7-

tetrahydrobenzo (b) thiophen-2-amide trifluoroacetate salt
Prepared from 3~ (aminocarbonyl)piperidine.

30 'H NMR (ds acetonitrile): (Spectrum complicated by rotomers and
diastereomers) 8.15-5.72 (various Ar, NH & a-CH), 4.20-4.06 (2

H, m, ArCHpNHz), 3.50-1.20 (various aliphatic).

Hplc (Luna 2, Gradient 1): rt = 3.58, 3.67 minutes (ratio



D/ L- 4- (N- BOC- am nonet hyl ) - a- (N- benzyl oxycar bonyl ) 30 phenyl gl yci ne A
solution of the ester (356 ng, 0.83 mml) in tetrahydrofuran (15 nlL) was
treated wwgou7héoli OH (1.7 L, 1.7 mol) and heated at refpipcienossshours.
The sol vent was renoved under 35 reduced pressure and the residue diluted
with water (20 n). WO 02/ 77& _8~_ BCT/ GB01/ 0SS2G The pH was reduced to
4 using 5 o agqueous HCl and the aqueous phase was extracted with ethyl
acetate Q315_20 m.). The conbi ned organic extracts were dried (MyS09) and
concentrated under reduced pressure to afford the acid as a yellow solid 5
(273 ny, LZIMg) (Mhingh Anasrearieingd 4 or wdr o Vi -tHouti rfudretsherS 7dur (MH tat i on.

3- (Am nonet hyl ) benzoyl - D/ L- 4- (am nonet hyl ) phenyl gl yci ne

3et hoxycar bonyl - 4,5, 6, 7-t et rahydr obenzo(b) t hi ophen- 2-am de 10

bis(trif eetsre) salt. 1H NWR (d3 acetonitrile): 8.50, 8.01, 7.75-6.88
(1 H 1H 14 H d, J6H, s, m A &NHs), 581 (1 H d, J 8 Hz, a-CH),
4.15-35 95 (Paripomgtho) e zoyl P /A-ohemydglycines3-A4-45 (4 H, m 15

CH2CH? 1.72-1 .60 (4 .H m_ CHZCHZCHD ). 84 (3 H t, J7 H,
042043%%%?"3' SRR IPIgSIfine %:°%°EY$3$@rﬁGmY? es. LOMS (tuna 2,
G adi ent tékrahlydrobehid(ib)thisphaat2Hdnti)de il dtaite 6RAIMET €

prepared in a manner anal ogous to Exanple 16 except that the indicated
am ne was used in place of 2-am nobenzothi azol e. Exanple 6~ 25

3- (Am nomeihuldenzow -AVds Irwohgjl@ﬁ&-ﬂigirr@enzot hi azol 2- am de
trifluoroacetate salt Prepared from 2-am no-6-nitrobenzothiazole. 30 1H NWR
(d4 néfhanol) : 8. 62 (1 H s, Ar) ; 8 09 (1 H d, J=7.2. Hz, Ar);: 7.94

- 7.81 (2 r). e 7y 23, ( r).; S ~ 4.10 (2
o o (B lacdtOfiernP, (apbotiuf donSL il dn by Sroldflers 1D (2
2, Gadi @nt554r)9:.3|5t &= 8L.19F TmiZut €<, H462 1(3VH),+ var\A@dSQ/PrIﬂ,??@Z‘l_) 85 8 2PCI/1EBOL
FUSS2G (1 4, &, o-CH), 4.15-4.00 (2 H, m, ArCH:NHz), 3.80-1.20

(various aliphatic).
15

3.982 minutes.

2.10 minutes, 603 (MH").

Hplc (Luna 2, Gradient 1): rt
LC/MS (Luna 2, Gradient 4): rt

Example 31
20 3~ (Aminomethyl)benzoyl-D/L-phenylglycine 3-(4-
formyl)piperazinecarbonyl-4,5,6,7-tetrahydrobenzo (b) thiophen-

2-amide trifluorcacetate salt

Prepared from 4-formylpiperazine.

25
1H NMR (ds acetonitrile): (Spectrum complicated by rotomers)
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).

30
Hplc (Luna 2, Gradient 1): rt = 3.30 minutes.
LC/MS (Luna 2, Gradient 4): rt = 1.94 minutes, 560 (MH").

Example 32



Exanmpl e 64 3-( Am nonet hyl ) benzoyl - D/ L- phenyl gl yci ne

6- et hoxycar bonyl benzot hi azol - 2-am de trifluoroacetate salt. 5 Prepared from
2- am no- 6was exeyaar bonyl benzot hi azol e 1H NMR (d9 net hanol )pcB¢Boi/dsd2eéH. S,
Ar); 809 (1 H d, J =7.2Hz, A) ; 7. 97 (1 H d, J =7.2 Hz, Ar) ; 7. 70
- 7.35 (7 H m 10 Ar) ; 5 92 (1 H s4,CH ; 438 (2 H q, J =7 H,
CHZCH3) ; 4. 18(2H s, CHZNH2) ; 1.41 (3 H t, J =7 Hz, CH2CH3) . HPLC

L t Gradient 4 t =
L Ay oA oy A48 - Grodient -

3- (Am nomwymwlﬂmmmqm e, T teli retyrinotbenzo () tzdpRemii de
trifluor cet aci %]rlbzo Pr etg ed f m 2-am no- 4, 7- di net hoxybenzot hi azol e

(synt hesi P i no- 4, 7- di met hoxybenzot hi azol e Sodi um
thiocyanate (830 ng, 10.2 nmol) and 2 5 25 di met hoxyaniline (l1.56 g, 10.2
mmol) were stirred together in nethanol (10 nmL) at -5C under argon. Brom ne
(262 ~,1,PmepaiRfb| §ramst deridty R pRF 5&inmd the sol ution was stirred for 2
hours. The reaction was partitioned between ethylacetate (100 nlL) and water
(100 nlL). The organic phase was washed with 30 brine (100 nl.), dried
(MyS04) éﬁdN&EhdehtaaEEdnundeleoedeedcpremsuomplIhetadlbgbentomhmazole was

purified col t h o] /3 hexa

el uent, EP 2aéfo‘r & cﬁ1@%7$]‘es g‘?‘?ﬁ&(%% uirg@ﬁoaeé {l]fl Cfb(égﬁ’: 6. 90
(1 H s, zAr:)o 0665 3tvddidhs Sa1Aphatid 20 (2 35 H br s, NH2) ,; 3.84 (6 H
S, 2 X OCHB) : WO 02/ a7762 -86 PCT/ GBOLl/ OS521

3- (An‘ierorret hyl ) benzoyl - Y L- phenyl gl yci ne 4, 7di met hoxybenzot hi azol - 2- am de

tr|f|U0rQ@g‘§}R§aE]§n¥@|Z Gradi MR 1) d%@tilamou)mln@tes 16( 1 Hs , AL ) ; 7.
72- 7 . /% ,mAr)7607 (HmAr) 931,sCI—j) 3.97 (2
H, s, WMMSP,LW(% Eradigm)4) 3. 88 T £ +37 duionregs, HPBCINH U na 2,
Gadient 1): rt = 4.23 mnutes. 10 LCVMS (tuna 2, Gadient 4): rt = 2.22

m nutes, 477 (MH)+. Exanple 66 3-( Am nonet hyI)benzoyI - D/ L- phenyl gl yci ne

4- met hoxyExamgbIey | 3 nzot hi azol - 2-am de trifluoroacetate salt. 15

15 3-(Aminomethyl)benzoyl-D/L-phenylglycine 3-(4-
aminocarbonylpiperidine)carbonyl-4,5,6,7-

tetrahydrobenzo (b) thiophen-2-amide trifluorocacetate salt

Prepared from 4-aminocarbonylpiperidine.

20
'H NMR (d; acetonitrile): (Spectrum complicated by rotomers)
9.51-6.35 (various) 5.78-5.62 (1 H, m, a-CH), 4.15-1.18

(various aliphatic).

25 Hplc (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.



Prepared from 2-am no- 4- net hoxy- 7- net hyl benzot hi azol e, whi ch was
synthesised in a simlar nmanner to 2-am no-4, 7di met hoxybenzot hi azol e

descri bedwio2exanpl e 65. 20 2- Am no- 4- net hoxy- 7- met hyl benzgtiigpraaseelH NVR
(CDbC13) : 6. 96 (1 H s, Ar) ; 6.59 (1 H s, Ar) ; 4. 12 (2 H br s, NHZ) ;
3. 83 (3 H s, OCB) ; 2. 40 (3 H s, _GB) . LCVS (tuna 2, Gadient 4): rt
= 3.10 mnutes, 194 (MH)+. 25 3-(Am nonet hyl)benzoyl - I/ L- phenyl gl yci ne

4- met hoxynet ot aagpé nid rif q@lcrgg salt. 1H NWR ( d4
met hanol )Ey. M&erhz (f% ,n@f‘) er7Jé. :-iLtPf %é 2 H m30 Ar);7.61 -
7.45 (5 I-]LC/MSAr()I;um 32—3, -GﬂadZJSer(BH mrtAr=) 1 74(10ﬂ:1:|nLH;$S, 32 B3 (1 H, s,
CH;4.09 {2 H s,CH2NH2); 3.70 (3H, s,OCH3 ) ; 2 . 30 ( 3 H s,CH3)
.HPLC(tuna 2, Gradient 1):rt =3.88 mnutes. LCM5(tuna 2, Gradient 4):rt
=2.22 m EBiapSBF VMH) +. 35 WD 02/-477& _87_ PCT/ GBOL/ 02G Exanpl e 67

3- (Ami thyl)b | - DY I 6- met
4, (5 gn%)g%e_ %d)wek?éﬂnzoéﬁ %&’8‘? %ﬁf‘@%}&]ﬂ]&aﬁ%é af% salt. . 5 Prepared
from 2- ardyiys & Hpigeras fid of hg azol e (prepared as

descri bed beI ow) | 'or o- 4- met hyl cycl ohexanohe” 10 To a stirred mixture
of 4-net mawmmwmmer&msde My ) Bod@8tate BI0B nMmol ) and
noi st alumna (4 g) in dichloronmethane (80 nl) under argon was added finely
pul veri sed sodiumchlorite (1.8 g, 16 nmol) and the m xture was stirred

vi gor ous|prdpdrekf from he-dindiycammsnfip stz kbe t hrough celite and the
resi due was concentrated under reduced pressure. Purification by flash
col utm-&hr omat ography using ethyl acetate / hexane (1:9) as el uent afforded

the chl orlfp{cmhaoh%aae@@o%t@ﬂ@bougéﬁéétkhﬂ%gmgﬁga@d 8 Q%to%Qrs
(CDC13) : 4.15 H, m chex 36 - 10(3

H m che8<)22-290b3 & 178875'(@ ?2 m vastenys) |58758 -5 16§73 3(1H,Hmmot'c¢fé)x,) 1.45 -
1.28 (1 , . Jd. =
( 3‘3"59@()%4 8{ etr arésb%ﬁ%%%’ﬂ%&zgée Azmlitd Vgrgeus

2- Ami no- 6 hy'I -4
2- chl or o- a@mdmlccy,clbhﬂx-ahoﬁfm (4230 my,, CH.@H,anply,)and .tBi-quioda (3119 nyg,
1.56 E%)Cz THF (10 nmL) was heated at reflux for 16 h. The mixture was
conce }88—6 tler 30 reduced pressure and the residue was purified by
flash col um chromat ography using nethanol / dichloronethane (1:9) as

el uent t ff d th ne.as a yello 0|I ( 36 0) 1H NWR (CDC13)
4. 60 (2O‘HPal le-?fz')rrGl FENt B 50 ¢ ﬁ%@% 2.03 - 1.87 (1 H,
m chex) LC‘—‘/WSG eLuha'é@,(Zsﬁdmmch@X:);rt = 2 26 mlnutes, 604 (MHY).

20 BExample 36
3- (Aminomethyl)benzoyl-D/L-phenylglycine 4,5,6,7-tetrahydro-3-
[ (pyrid-4-ylethyl) aminocarbonyl]lbenzo (b)thiophen-2-amide

trifluoroacetate salt
25 Prepared from pyrid-4-ylethylamine.

'H NMR (dg DMSO): 9.32-9.23 (1 H, d, J 7 Hz, NH), 8.69 & 7.72
(2 x 2H, 2 x d, 2 x J 9 Hz, pyridyl), 8.25 (3 H, br s, NHi"),
8.01-7.30 (11 H, m, 3 x NH, 8 x Ar), 5.91 (1 H, d, J 6 Hz, a-

30 CH), 4.05 (2 H, br d, J 4 Hz, ArCHNH,), 3.01 (2 H, t, J 6 Hz,
NHCH,CHz) 2.60 (2 H, t, J 6 Hz, NHCH;CHp), CH,CH,CH,CH; peaks
obscured by solvent peak at 2.50ppm, 1.72-1.58 (4 H, m,
CH2CHoCHRCHy) -

35 Hplc (Luna 2, Gradient 1): rt = 3.32 minutes.



WD 02/-47762 _88_ PCT/GB01/0s521 1.31 - 1.16 (1 H m chex); 0.86 (3 H d,

7 Hz, CHCH3). 3-(Ani nonethyl)benzoyl - D/ L- phenyl gl yci ne 6- net hyl -

6, 7t ew(aﬁwdﬁ@benzot hi azol - 2-am de trifl uoroacetate salgcr/GpdiNdR (d9
hanol): 8.06 -7.93 (2 H m Ar); 7.67 -7.63 (1H,d,J = 7.2 Hz, Ar); 7.60-

7.51 (3 H, m Ar); 7.49- 7.33(3H m Ak _; 5. 90 (1H, s,CH) ; 4.22 (2 H, s,

CH2NH2) ;3. 89 -2.51(3 H, m chex); 2.40 -2.22 (1 H, m chex) 2.09- 1.8810

(2Hm c 1. m ch ) = ) . HPLC

toh n@m& ](L@J'xa)Z é%allént )G NY) ]i(il\/é %n%n'dt@é% geb gﬁ*ﬂf e

2. 14 m nut es 435 (M—|)+ 15 Exarrpl e 68

3-(Am no él]%bggzoyl D/ L- phenyl gl yci ne

5-et hyl - t'rahydr obenzot hi azol -2-am de trifluoroacetate salt. 20

Pr epar ed SLF(Qﬁﬂ:.?;oﬁn@tEiQ—15b%hhbb‘l‘l-D?Iﬁ-pﬁehQu@am&thbBHZ(Q“@HIQZLGJIQI-( prepared in

an anal ogous fashion to 2-am no-6-nethyl-4 7t et r ahydr obenzot hi azol e

descri %eeyrﬁze%aﬁ»pwé) em}n%mw&1,&,®|7c¢@¢§ﬁéyéﬁ@h@nzmm HhsoRPEDC1 3)
4.32 - 4,2 oH 94 (1 H, h 2.46 - 2.29 (2 H,
m chex)2 %mg%l tfqg&g?g%ce%a hef)%'t 1. (96 - .m830(ix?—l m chex): 1. (56 -

1.30 (3 H m chex, CHzCH3) ; 1.03 (3 H, mJ=7Hz 642043).30
2- Am no-5-ethyl -4,5,6, 7- teSiﬂ alhydrobenzo hi azqgl e., 1H NVR(CDC13) :5.01 (2 H,
br s, NHBFeDPazedgfros d5efsvil- RSO IS V3aF4E1 H, m chex). 1.93 -1.75

(2H,mchex)351 69155(1Hmchex);146-1 26 (3H m
chex,CHZ}:l—B g ; WO 02/ 77G2, 89_ 0.90 rg 7 Hz, CHzCH3) .
PCT/ GBB1 R~ (ds (356 vroret Hyt 9 benZodd = 8_4 pghen-)ﬁ-ﬁﬂ/&%e 3 H&«10H, 2
S-ethyl -4, 5, 64t etsr @{hm@rob@n@@t hizazgl b% %m tyr i f4 upr opcefate salt S1H NWR
7.
4

J =
4,5,
met

(d4met hanol ): 7. 89 - 9r( H m Ar): 1—ﬁ| d, J- 7.2 Hz,Ar); 7.50
-7.41(3 BYI@ZoAw)L: C‘?—ﬁs,-5782343 Hy ﬁhAﬂ)7 HB, @7CH)H, 4s20€H) 09" 4408, (2H,

s, CHzNH2 80, e (1.H hex) :. 1 97 -

1.85 (1Hm) mcﬁéccﬁex)}grc}— %&2?’,?2%5 ?H)p]m c%éx 2! %§ 3(2 %ngoﬁ 2

chex, CHZCH3CH,CHAQH,B8, 91(83-H, 78 (4 H, 7TH, ZCHZGE-»IZ:@ZBH) » 1.30 (3 H t J
15 7 Hz, CH,CHs).

Hplc (Luna 2, Gradient 1): rt
LC/MS (Luna 2, Gradient 4): rt

i
N

.22 minutes.

.16 minutes, 557 (MH').

It
ro

20 For the synthesis of examples 38 - 56 the following general
procedures were used for synthesis of appropriate 2-

aminothiophenes.

General Procedure A (two step route).
25
Cyclohexanone (or a substituted cyclohexanone, pyridone,
cycloheptanone, etc) (10 mmol), malononitrile (or a suitably
substituted acetonitrile such as ethyl cyanoacetate,
methanesulfonylacetonitrile, etc) (10 mmol), acetic 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 reflux until water evolution ceased
(typically 2-14 hours). The mixture was then cooled to room
temperature, diluted to 100 mL with ethyl acetate, and

35 extracted twice with sodium bicarbonate solution (sat., aq.,



HPLC (Luna 2, Gadient): rt = 4.5 mnutes. LCMS (tuna 2, Gadient 4): rt =
2.32 mnutes, 449 (MH)+. 15 Exanple 69

3- (Am nongpigwaldrhenzoyl - D/ L- phenyl gl yci ne 5-net hyl - PCT/GBO1/05526

4,5, 6, 7Ttetrahydrobenzot hi azol -2-am de trifluoroacetate salt. 20 Prepared
from 2-am no-5-net hyl -4, 5, 6, 7-tetrahydrobenzot hi azol e (prepared in an

anal ogous fashion to 2-am no-6- net hyl 2 5, 6, 7-tetrahydr obenzot hi azol e,
descri bedp mxa%hat%e c@m%n%czs o@ettmé' %%'&H%am urg® wedeNMRep
(CDC13): 4.13 (1 H, chex 2.28 - 1. 99 (3 H
m chex) remnoggd- umds@ (rladHce@h p@ha@)s)lreltomf-ford 500('—”21qu m chex) ; 1.03 -

0. 91 (3
2- Ami no- gwﬁggh/ﬁygﬁgkg ?%?ggfgﬁn roggﬁzgfﬁﬁgz rOducﬁ NIy 588813) - 4.71 (2
H, br s, dNISIZ)DlveQ ie2ethanodg @@ AL)m ackiex)lf2r 510 fwipd)(4nd, m chex);

Sor 975 BEPEBALFOLL T TEE )3 kel ddedt: mhelnd xS ) henS Beartld

5- net hyl £o4 rgféukt entaly diéheémddichitazolcoppdritee conistinpdriomoetfatse agdling 1H

590 (1 HEeritry (eqedoap by 0, e g el 7 g ey i Raofte 2 51

2.1G (1 Meantiochen)ixt2r@7 wasl dAuted Mo moOckex with BtheQ -ac]eta@t/de @l H m

chex, PLC (L 2, ad ent ., .10 tu 2 adi ent, 4) rt
S 20 EAGEESTo: P15, PY OIS a3 ity Eatpg T8 - The BER:
3- (Anunogb&hﬁbhbeasoyhea'bqwmamﬁnyﬂgd @ der reduced pressure to afford

i azol - 2-am de r|fI roaceta

7- et hyl /tetrahy enz
Prepa?echPgﬁlﬁrgﬁPﬁd %gFﬁ %%§h§F°$u§t6w?PeF &W?d Ueﬁ%ﬁf% 32%%&C o
(pr epar e@m&fdesmibbedzab;elu@w)d, tohe: ahh;slohﬁenesre@slt@h@epmw@dm@d at an

appropriate poLat, in Lhe, Synihes! S ysnd Satayt G, ydregenation, 20
mixture EtOAc:Hexane 1:1).

15

General Procedure B (one pot route).

A mixture of the ketone (10 mmol), the acetonitrile derivative
(10 mmol) and sulphur (10 mmol) were dissolved in ethanol. The

20 mixture was heated to reflux, and morpholine (15 mmol) was
added dropwise over 2 hours. After a further 2 hours, the
reaction mixture was cooled, diluted to 100 mL with ethyl
acetate, and extracted with hydrochloric acid (1IN, 2 x 25 mL).
The solution was then concentrated under reduced pressure, and

25 the crude product purified by flash column chromatography
($10,, typical solvent mixture EtOAc:Hexane 1:1).

Example 38
3~ (Aminomethyl)benzoyl-D/L-phenylglycine 3-cyano-4,5,6,7-

30 tetrahydrobenzo (b) thiophen-2-amide

Prepared from 2-amino-3-cyano-4,5,6,7-tetrahydro-

benzo (b)thiophene (synthesised using general procedure A).

35



2-am no- 7- oxo-4, 5, 6, 7-t et rahydr obenzot hi azol e. A trace of benzoyl peroxide
was added to a m xture of 1, 3cycl ohexanedi one (2.24 g, 20 mml),

N- br omosuwa edivete (3.56 25 g, 20 mmol ) and thiourea (1.5%@EycBO/0zET ) 1IN
benzene (100 nmL) and the m xture was heated at reflux for 3 hours. The

sol ution was cool ed, concentrated undgs;_reduced pressure and redissolved in
saturated NaHCO3 solution (100 nL). The aqueous solution was extracted with

et hyl acelate s63 weit0 dﬂ—)z—%fﬁfinfoh%—%@a%m rgeq; Of-&%@:c%h%ﬂcﬁﬂs were
concentrated under reduced pressure. "The residue was purified by flash

col um cReamet Sy tddiophasiand 2968t Banoll -2 dimsiel 1or dretlédhe 4 mIg) was adgadt to

325 (2 [ EERHTY 5L P FoGR By RS W ot

/05526 CQCH2) nur®158 THz 4xax(1-2ma was NGCHAG t2 20C- aRd08 (2 H, m CHZCH2CH2

) m nQ n tetra r oben thlazoIeSAsqutlon of
\)'-Jt hyl gﬁlé§|519ﬁ1rl9rpy e&ilylfn}‘%‘l -ﬁé,@ ., 8%1% FEPRHGiFmi se to

a sol uti meoinl&meﬂeewge 33 L1 ket B a)rn rtonﬁlacﬁleel?ﬂp)exagtdxeorﬁnd
t enper at ure under ar%%r_l and the sqlution was stirred for hour . Aqueous

NHOCL soFltifoRVELi¢ 5@&&&%&%&%%%% ddise i

under re@@%@d&’f&&ﬁkﬂ’ﬁc e d e .due Wagy.purddf ingd nd |38 Lalddmyith
chr omat 0305"2 é using met hanol / di chl oronet hane (1:9) as eluent to afford

the anin yel4%oWgol The @eige b RN IAYSNRWe kD& ®Y © 5 . 19 ( 1

H q, 14 ev@por%t'é@ agdg'ﬁ%e) oru‘he p%:%c(uczc 'fb'urllrfl%d W)ﬁla%@%olu%t&z (2 H
m CH:CCHZ) 2.39 - 2.30 (2 H, m
CH2CHZCHEhF0ma£Og¥§HhX3Q$1(B/ gcetgne geﬂgnecmcﬁg)to g@ford the coupled

3- (Am nomeiaylobenaqy mdy lsPhemuhd ¥&ine 1id. The solid
7- et hyl - 35%5 6, 7t gtrahy obenzo{ﬁﬁl az%g\ei-z :ymso?e ltrlfl t?orsc?aclet e;f,taeS salt. '~HNWR

(d4net hafdissolredgin Dﬁw 84 (g)Hang T/ErA) (2 mL)evas Addegl.(Aftar Ar) ;5. 77

1 H, oy I ours eac oﬁ7 r a 58 -
(155, G seit T D oo CEl Blosc Ao 802 L Ll )t 58

1.53 151ta@<e(nzu|ﬁ mrowegfs 1) 921@13@ ammom@ylcub@mglc A1 (a2 2,
G adi t t t i t : t = 2 22
adi onl )¢ o4 hedd MdWiGEn kS iands F Wzt nd! £

m nut es,
3- (Am nometoiiyl,) BREFoVIS DId.- Z:adhl) omxdﬂ@\iwsg:lgmmdethylamine (180 mg,

3et hoxycar benyl - 4.5, &/ t.etrahy b] e 2 3%,
trifluorodcet ﬁm s)al t \f\%aé%q 317%%2%%&2 ‘%’%I’O%g@l 16
hours, diluted with ethyl acetate (50 mL), and then extracted
20 with hydrochloric acid (1 N, ag., 25 mL), sodium bicarbonate
(saturated ag., 25 mL) and water (25 mL). The solution was
dried over magnesium sulfate, evaporated, and purified by
flash column chromatography (SiO;, acetone:hexane 1:4) to
afford the coupled product (125 mg) as a white solid. The
25 product was then dissolved in DCM (5 mL) and TFA (2 mL) was
added. After stirring for 2 hours, the reaction mixture was
evaporated, dissolved in water (50 mL) and lyophillised to
afford 3-(aminomethyl)benzoyl-D/L-phenylglycine 3-cyano-
4,5,6,7-tetrahydrobenzo (b)thiophen-2-amide as its
30 trifluorocacetate 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
& 7.58-7.27 (4 H& 6 H 2 xm NH & 9 x Ar), 6.81 (3 H, br s,
35 NH;"), 5.86 (1 H, d, J 6 Hz, a-CH), 4.09 & 4.05 (2 H, ABqg, J 6



Prepared in the sane manner as exanple 6 but using the protected am no acid
N-t but yl oxycar bonyl - Y L- 2chl or ophenyl gl yci ne (whi ch was prepared as

descri bedwoel2omye25 | nstead of the protected phenyl gl yci ne.pc1/GB01/05526

N-t But yl oxycar bonyl - D/ L- 2- chl or ophenyl gl yci ne 2, 4- Di met hoxybenzyl am ne
(3.00 nL, 3.34 g, 20 nmmol ), and 210 cRkorobenzal dehyde (2.25 ni, 2.81 g, 20
nmol ) were dissolved in DCM (20 nL). The reaction was stirred at anbi ent
tenperat yre hetuNMpur S, sPhe reactd on was dien,irjaul,ed wi t/h_BCOM{2Q m) and
the organi ¢ extracts were dried over MyS09.— Thé soluti on was concentr at ed
under reBucEH2PEERGHe) and the 15 resulting mxture dissolved in DCM (20
m.). Acetic acid (I.15 nL, 1.20 g, 20 mmo~) and tbutylisonitrile (2.26 nL,
.1.66 g, 20 Mol ) were added and the reaction was stirred at anbi ent

t enper at Hpécf dEung Roufsad¥ent| boroacst Fc4adildmi80tat) and tetraet hyl sil ane
(5 nb) d ngd t i Qn . 20 ,Sthr amyi,ent,, t.epperature
for a ?3@?2%? ggqﬁgu?é.E?ﬁégggﬁugﬁdﬁqﬁas gd%geﬁggg?é ’Eﬁégr(ygd ced
pressure, and the crude reaction m xture was dissolved in hydrochloric acid

(50 m, and heated.at reflux for 24 hours. After cooling, the reaction
ixture SRETRAS odow t ROGVRGE SYBESPE LS Baa oL T 1or 8P TRIRETUE T aver was
concent r akedplirdés beducednpr ehsuriedicaakbbonthihke ahtdd amisndnacarcth The
am no acid gﬁs di ssolved in NchgS %sat. ag. , 50 EL) and washed with et hyl
acet ate FZUx"S§fEY. “AT8E| E'6h%af P PPFSHF%I BP¢aFPbonate (8.73 g, 40 nmol)
in diogane (10 nL) was added and the resulting solution was 30 stirred at
anbi ent tenperature for 12 hours. The reaction m xture was diluted to 100
nL with §*@PRyE 8Pher and the ' layers separated. The aqueous |ayer was
acidified_t A n F i kh et ate (3 x 75
m) . Evago#gﬁﬁgﬁﬁgghgﬁétg%agg}gb(%ygpgggﬁgggggn?Lg é?o?é%ﬁ%ﬁqgnino 35 acid
as an of #-,8hi6t, @ -sektrdhyditobenwadb)thd opheho@t-amideh & if1WOre2dcetate? - 93
purifica%%gn. PCT/ GB01/ 0SS2G

3- (Am no ﬁyl)benzoyl-EVL-2-chIorophenngchine

3et hoxycar bonyl -4, 5, 6, 7-t et r ahydr obenzo[ b] t hi ophene-2-am de 5
trifluoroacetate salt 1H NVR (d~ DMSO): 9.80 (1H, d, J 7 Hz, NH), 8.45 (2H,
br s, NHPyepagedofiem Zgaminp-pz (2athenoylled,b16,7d, J 6 Hz, Ar) , 7. 70
(4H, m -62H) + ’y 6. degd 16 HE 1 10 4 .25
(4H, m g%%é%sﬁ?dé%%%z% %E) Eghgéh%?ﬁ, (%’?n(g?“léﬁ’é%%[ B]e’tl ﬁ?oﬁ%ﬁ%ﬁalmz), 2.80
(2H, br ®rogedzsEb™ hi ophenyl CHzZ), 1.90 (4H, br s, benzo[b]thi ophenyl, 2x
CHz), 1.35 (3H, t, J 8 Hz, CHzCH3) . 15 Hplc (tuna 2, Gadient 1): rt =
5.18 mnutes L/ M5 (tuna 2, Gadient 4): rt = 2.64 mnutes, 526 (IVH) +
Exanpke 72 SMRAfin@mettodtenzoyl -1 22- chitor ephdimdagides nél 3~ daho- 20
4,5,6, 7- tetha rgbenza( B);t hi gpheng-2- am t.ri,f 1 yor etate | t . Prepared
in a sinﬁrgﬁ Béﬁngf goge§§n§|383§ %ﬁﬁ’ug}%g ﬁ%g’pﬁétgg?eg%énﬁﬁgoggﬁg%p

N-t but yl axyg&nbosylesD/(LL- 2, 28, chl ér eizhemyHcgh ycidn@2( deser, i bed AncHeXANP) € 71)
i nstead qof the protected phenylg%ycine. ~H NMR (dsDNBC%: 9.05 (1H, d, J
7Hz, NH) 2-8715-@3H4pHr sNHEHCHZEHChlg AL - 48~ Ar 42 (4 By gBr (1H, d, J 7Hz,
Ar) , 7.8@.¢Adn0u30. Ar), 7.40( 2H m Ar), 7.30 (2Hm Ar),7.05 (1H m
Ar),6, 15 (1H,d J 6 Hz, CHNH) , 4. 00(2H, d,J 6 Hz, CHZNHZ) , 2. 50(2H, br
s, ben2® [b] thiophenyl CH2) , 2 . 40(2H br s, benzo[b]thi ophenyl CHz), 1.60
(4H, br siphenzoelbhbt ki, ophaaykn2x 1¢H2)-+. 354, 62 minutes.

LC/MS (Luna 2, Gradient 4): rt = 2.37 minutes, 530 (MH").

Example 40

30 3-(Aminomethyl)benzoyl-D/L-phenylglycine 3-pyrrolidinoyl-~
4,5,6,7-tetrahydrobenzo (b) thiophen-2~amide trifluoroacetate
salt

Prepared from 2-amino-3-pyrrolidinoyl-4,5,6,7-

35 tetrahydrobenzo(b)thiophene (synthesised using general



WO 02/7762 -94 PCTI GB01/ G s26 Hplc (tuna 2, Gadient 1): rt = 4.48 m nutes
LCOMS (Lung 2, Gradient 4): rt = 2.33 mnutes, 479 (MH)'~ Exanple 73 5

3- (Am nomatdwayrhenzoyl - DY L- 2- chl or ophenyl gl yci ne PCT/GB01/05526

4,5, 6, 7t etrahydr obenzot hi azol - 2- am de hydrochl ori de salt

3- (BOC- Ami nonet hyl ) benzoyl - D/ L- N- ( 2, 4-g4 met hoxybenzyl ) - 2chl or ophenyl gl yci ne
2- (met hoxycar bonyl oxy)-1,1 10 di net hyl et hyl am de. A m xture of

2-chl or oherwaddegtwde (1.12 g, 8 mmol ) and 2, 4di met hoxybenzyl ami ne (1.2 ni,
8 Mol ) in dichloronmethane (5 m.) was stirred at roomtenperature for 1
hour. The solution 15 was dried using sodi um sul phate, filtered and

evapor at e¢f iNWRVaelyOacdbenlesul k) AY Qpécﬁ\@§mdt§1§9l¥@gté8 B?t bafdhetsp ),
-and 3- (N- Boc- am nonet hyl ) benzoi ¢ aC|

(2 1)
(2i socyand-3 niet Hil )fbr &b)}?omcﬁ]ﬂm@ar%&ﬁt% Eﬁ'eﬂ%%»dr%fn 4 55 NHood) x
7411-7 (1. d, ( he t 2 tu t hen
vsti rref:llszgilg he%’féeld at 6'0C for 3 }g% ‘Iie I’%:%I {oérinﬂm %t)]g}aé V\{a? glgésor bed
onto silizeChadpurBf #6dlbgOf [ mshvamouat afippayiceéluting with ethyl
acetate / hexane. The desired fractions were collected and evaporated in
vacuo to give a foam (3.3 g). 25~H NWVR (CDC13): 7.62 (1 H, bs, NH); 7.44(2
Hm Ar);Hpl30(I(8H 2n Gradiert 15) (3rﬁ—| M3 A9 niMatds. (1 H, br s, NHCMeZ)

U ekl Dl B G B A MR R B O

CHzDVR)g 4.3- 4.15 (4 H, mNHCHz&CHzO);3.76(3Hs ),3 7
4 3H s, O ) : 3. 62( 3H s, OM) : 1. 43 ( 9 Hs, Boc) : 1. 25 (
6H, s, CHA#anpI® (44OC- A nonet hyl ) benzoyl - D/ L- N- (2, 4- di met hoxybenxyl ) - 235

chl oroph eqy gg% g @_0 6 95. P ium

t ent - but omgﬂ‘k%'%%rﬁ_y]w% 3?1 %F qg rﬁ'rﬁ\?fvas aécfré%&?%fa stirred

sol uti on aiirdmartidyl-45 mmmﬁ:&}&dxobbﬂzm(ﬂ))thibﬁghé?ﬂla&&éﬂ_) The
reaction m xture was then aIJrowed to stir at roomtenperature for 2 hours.

The m xt u‘Fre" YRR3R IS Fed with HO (cone. ag.). The resulting solid
was fijlgered off and the yell ow sol ution evaporated in vacuo to give an
orange oil. This was purified by flash chromatograhy, eluting with ethyl

acet at e /PIRBAGRY TTHED desdTiP T3 2oy Wi e Tt B Andk @vhpor at ed t o

give the t]@cf@ﬁnyrlolfe?{% Bst 1dige T ﬂﬁe&&d Judi Mg dne 50! Ution of
the ester (1.8 1 rrrml HF ( 1 m.) was stirred and ethanol (15 niL)

and wat erpl(cﬁﬁﬁ_‘-)rMe added, foI I owed by LiOH HO (26 ng, 6.2 mmol ). The
solution was 15 heated at 60C for 16 hours. The reaction m xture was
concentrated to renove the THF and ethanol. The residue was partitioned
bet weetP wat &MR( A0 naFehadisrhye) acéﬁae@t(m apypl¥patadueBusosonarsbn was

acidi fledywid hHal (4 M, Ao, e ngel ok WALy o1dvls sopl afe ¢ 10Qunty o The

dried extract MyS04)” was fi and evaporated to gi've as a
white foamid. 2% g€§5 fL?H PNIVFbJ( CDCI8)CH)7. 58- Y3-H,80n (Arf; . ArqI2NH) m  Ar);
7.3 (3 H,anoA_Lr)55 (varlous aﬂph Q 6 35 (1 H d, J =10 Hz, Ar); 6.21

25 Hplc (Luna 2, Gradient 1): rt = 3.92 minutes.
LC/MS (Luna 2, Gradient 4): rt = 2.02 minutes, 491 (MHY).

Example 42
3- (Aminomethyl)benzoyl-DL-phenylglycine 3-ethoxycarbonyl-
30 4,5,6,7-tetrahydro~6-oxabenzo (b) thiophene-2-amide

trifluorocacetate salt

Synthesised using 3-ethoxycarbonyl-4,5, 6, 7-tetrahydro-6-
oxabenzo (b) thiophene-2~amine (prepared according to general

35 procedure A&).



25 (1 H s, Ar); 566 (1 H s, CHRCPr~); 5.1B (1 H m NHBoc); 4.59 (1 H,
d, J =13 Hz, CH2DW); 4.45 (1 H, d, J = 13 Hz, CHZDW); 4.28 (2 H, d, J =
5 Hz, NHGWBl24P67Z2 (3H, s, Owe); 3.58 (3H, s, Ow); 1.44 eeirceio8ae). 30

3- (Am nonet hyl ) benzoyl - Y Z- 2- chl or ophenyl gl yci ne

4,5, 6, 7t etrahydr obenzot hi azol - 2- am dey7hydrochl oride salt A solution of the
above acid (250 ng, 0.44 mol),

1-[ 3(di net hyl am no) propyl ] - 3- ethylcarbodiinide hydrochl ori de (101 35 ny,

T/ o180 (RroFF At Rt Ry T or R a0 % 30 P Had ot Fed B0 o

t enper atyr epang 14145893 76t¢§r@@yﬂr09§n§0[hh3 tHhi azglz- 21am, ney, ( Syt hesi sed as
.described in exanp 53 was added and’ the nlxture allowed to stir
overnlgh€H Thé. @2né2h§l £ or nangy deHy@ls, 54¥bmﬁbé%7un@bﬂhr@@udéﬁcﬁmeésure and

the r i ti0 et wee ter 2 et | acet-at 0 nm)
JThe et Héﬂgﬂﬁ I3ay%:6(rj oLl 2 K22 Bk, 20 Jh)? 55 k@ b3
(sat. aql 1Q0(ALY, TheddVi Bd, (M509) ethyl acetate Iayer was absorbed onto
silica and purified by flash chromatography 10 eluting with ethyl acetate /
hexane. The desired fractions were coll ected and evaporated to give the

am de asHplyellLoneok| Gi2dimyg}. lWherbl# 61272ng;n0t¢8 mml ) was di ssol ved

L1111 wor BRCURT RCARRA2( SCRESCRFL 4T - ok Rotr 16 nA-R8FRnt Duds Winbyed in

vacuor@nd the residue purlfled on an SCX i onexchange columm, eluting with
50 2 N NH3/MeOH in dichloronethne. The resulting oil was treated with
et her eal E¥8™PEe® 43d isolated as the HCL salt. 1H NWVR (MeOH): 7.88 (2 H m

éréz Z15% QﬂTtkﬁ%fﬁﬂyI)Beh@oyftbKFzgﬂécgzﬁﬂ§cﬂheA@lechﬁyéarﬁényl -m Ar)

t et r ahydepbkobephadbditbiGphiphizP-aifd tzlﬂlubrospeteteahyatobenzoth|azole
C(9)H-); 1.77 25 ( 4 H, br s, tetrahydrobenzothiazole C( 5) HZ and C( 6
) HZ ) . Hplc (tuna 2, Gadient 1): rt = 3.95 mnutes. LC/ M5 (Luna 2,

G adi ent s¢hthekised. 22ofil DuhASno435ethkycadBobyanpl e 74

3- (Am nonet ) ben | - DY L- 2- et hyl t hi azol l.yci ne
Jet hoxy oS GOHYEBRAE 04 th2PBhFaRy APEEEAS BT ERP SN DRe Lo- ARPEE!
trifluorpagekateesalt 35 Prepared in a simlar nmanner to exanple 6 but

usi ng the WO U2/ -477& _97_ PCT/ G BO 1 /0552G protected am no acid N-t
but yl oxycar bonyl - D/ L- 2- et hyl t hi azol - 4yl gl yci ne (prepared as descri bed

bel ow) ihstipad of; thetumitedtied plemd o Weiowe-7.39 (1 H & 10 H, d, J 8
20 Hz & m, Ar & 2 x NH), 6.98 (3 H, br s, NH3"), 5.91 (1 H, d, J 7
Hz, o-CH), 4.22-4.09 (4 H, m, CH,CH; & ArCH,NHz), 3.02-2.93,
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, CHs).

25 Hplc (Luna 2, Gradient 1): rt = 5.24 minutes.
ILC/MS (Luna 2, Gradient 4): rt = 2.63 minutes, 506 (MH").

Example 44
3- (Aminomethyl)benzoyl-D/L-phenylglycine 3-ethoxycarbonyl-6-
30 methyl-4,5,6,7-tetrahydrobenzo (b) thiophen-2-amide

trifluoroacetate salt

Synthesised as a mixture of diastereomers from 2-amino-3-
ethoxycarbonyl-6-methyl-4,5,6, 7-tetrahydrobenzothiophene

35 (prepared according to general procedure A)



5 N-t-butyl oxycarboayl - Y L- 2- et hyl t hi azol - ~-yl gl yci.ae A sol ution of ethyl
y- chl or o- a- oxi m noacet oacetate (2.00 g, 10.3 mmol) and thi opropi onam de
(0.92g, MWoI2amek) in dry benzene (15 nlL) was heated at relruicBoidiier 4
hours, the 10 reaction m xture was poured onto NaHCO3 (sat. aqg., 50 ni).
The resulting mxture was extracted w-th ethyl acetate (2 x 50 nL), and the
conbi ned extracts dried over MySO4 and evaporat ed under reduced pressure.
Fl ash chromat ography (ethyl acetate: hexane 1:4) then afforded inpure ethyl
a-oxi mnQ-2 15 et hyl thi azol e-4-acetate éo 83g). The crude oxinme was then
di ssol vedHi AMRetRanatetasiidlehd 8 o %@l@l 15096 4g38 19 Ir1r1_§ fuals, adloed.
The m xt ye ag 609l gt 0 D@ANG 3| NG, dust \l+00 g, ag>(8 A ) yas pdded
.portionw se over 30 m"nutes The réaction mxture was all olwed to warnito
room t enperGitlur €, . 2thdl 52113 r red B0 f,orCHaCHoug sSArJThafol, uli. 89 -1ag 0t HEnH,

filtered, basifie to th olj d CO nd d t hyl
+acet atg Sjﬁt?hrﬁ% WI é‘ rlggtlg \%eﬁ’g ﬁl-{i’sll’eg Q\réﬂa ggpgr%at ed
to afford{ ,Din,- ZzHhy L t hi azoI 4- yI gl ycine ethyl ester (0.5& g, 2.6 mmol). 25
The ester (560 ng, 2.6 mmol) was di ssolved in tetrahydrofuran (50 ni).
Triethylamne (0.4 nL, 3.9 mvol) was added, followed by di-t-butyl

di car bonatra { Oimhad,2 2. daiRint: 1Af:t et st iy, ram%laiutrémm tenperature
overnight the m xture was concentr at ed, vvater (20 was added and the

sol ut i on LS@Sacaman-h Ganiierdo Acetdt & (22 W8 ?GYH{C)GSITH@Q:OW hed extracts
were gyaporated to afford

N-t - but yl oxycar bonyl - Y L- 2- et hyl t hi azol -4-yl gl yci ne ethyl ester (824 ng} as
a gol den EstampIphd%i| was di ssol ved in rret hanol (25 ni) and sodium

hydr oxi de, ( d Af jrrl rature for
2 hours, e‘:f é"% qtl'iylggwas con ntprae'tn i %@%3’8&@ gﬁ@'d and the
VO 02/77@?@/m&mo%tmdh&nmmwwﬁhwzmwl acetate (30
m.). The aqueous | ayer vvas then acidified to pH 4 with 2N HC1, and

ext ract eFBhflranandetada f% %2 x 20 nL). The latter extracts were conbi ned
and evgporated to afford N-t-butyloxycarbonyl-D/L-2 5

et hyl t hi azol -4-yl gl ycine (450 ng) as a white solid. 1H NWVR (CDC13) : 10 1
(1 H br Synt®@H)sed Tusiz@y (%a#hquanmmlem,ﬁ,ﬂ-@:et(mawdm @ J =

NHBoc) , : > H: CHZCH3)
% (gt e tiapling M i e dfudiafho b guliisal
3- ( Ami nometdoddurenzZoyl - DY L- 2- et hyl t hi azol - 4-yl gl yci ne

3et hoxycar bonyl - 4,5, 6, 7-t et r ahydr obenzo[ b] t hi ophene- 2- am de

trifluoroacetate salt 15 1H NMR (d3 acetonitrile): 8.05 (1H, s, Ar), 7.90
(1H, @0 JH7NMR ( Aﬁ)acét@ﬁ)l‘(ﬁ_i-ileﬁ, 9.01+2,8Rry, 776857 (38, (A HA&)8H7. 35x( 1H,

Mg B T Y R0, G R % S YD

5230 824?) $H) bem(zqzsdhﬂ 1t5h|(04)0henyﬁ @ﬁzz):ﬂs 4. AE@H;{NH‘LP‘L, S.. 618er(§O[Hg tsfd)l Q@hgggll

X Hpl ¢ (tuna adi ent rt
=517 mcrﬂ?tg §5OECPN§H3 (@ng - 2%&&@%&% ,4)1 S éfragtrm%u% §3%) ( MH) +
Exanpl e 75 3- (Am nonet hyI ) benzoyl - D/ L- 2- et hyl t hi azol - 4-yl gl yci ne 3- cyano 30

4,5,6, 7-tetrah robenzoéb]thl ophene-2-am de trifluoroacetate salt s
25 Hplc P&una radient 1): rt = 4.64 minutes.

LC/MS (Luna 2, Gradient 4): rt = 2.40 minutes, 510 (MH").

Example 46
3-(Aminomethyl)benzoyl-D/L-phenylglycine 3-ethoxycarbonyl-5-
30 methyl-4,5,6,7-tetrahydrobenzo (b) thiophen-2-amide

trifluorocacetate salt

Synthesised as a mixture of diastereomers from Z2-amino-3-
ethoxycarbonyl-5-methyl-~4,5,6,7-tetrahydrobenzothiophene

35 (prepared according to general procedure A)



Prepared in a simlar manner to that described for Exanple 38 but using the
protected am no acid N-tbutyl oxycarbonyl -D/ L-235 ethylthiazol -4-yl glycine

(descri bewoioexanpl e 74) instead of WO 02/ 77@&2 -99 t he perratBniodshs

phenyl gl yci ne. PCT/ GBOL/ OSS26 1H NVR (CDC13): 8.30 (3H, m Ar), 7.85 (1H,
s, Ar) 7.65 (1H, d, J 6 Hz, Ar) , 6.-35-(1H, d, J 6 Hz, NHCH) , 3. 90 (2H,
s, NH2CHz) , 5 2.95 (2H, q, CH2CH3), 2.35 (4H, br s, benzo[b]thiophenyl, 2x
CHzZ ) , 1. 65 (4H, br s, benzo [b] thiophenyl, 2x CH2 ) , 1 . 25 (3H, t ,
CH3CH2 ) HpIc (tuna 2, Gradient 1) 4. 46 m nutes 10 LC/I\/S (Luna 2

& adi ont "} R { (8" o G ki ) 480 16 SEkarpl 7436 (3 B 8 K,

3- (Ami nopet hyl kbenzoyk D le- 2smehyl, t Birazol nds % ,9ly.daey 1bqnztaw| azof - ani de
-15 Prepared as descri b"ed for exarrpl e |6 but using the protected am no acid

N-t but yl 8x¢Har b4nyB-By-11-42- néélt tfﬂyt Rir a£28kCHs 4 di5fdaNE2 | whd eROwhis2pr épalled in

the sage wa f r
“Nt but 'y oxycéfL ﬁ)g/lteggﬁ/ %qzl t’h?aggl 1413% éI3yC| ne’| %%anpr 7&325’ bgf

usi ng thﬂoacé’zanﬂﬂéﬂbhstead of t hi opr opi onam de) instead of the protected
phenyl gl ycine. 1H NWVR {d9 MeOH) : 7.84 (2H, m Ar) ; 7.7 (1 H d, J =9 Hz,
Ar) 7.58 (1 H d, J =9 H, A) ; 7.52-7.38 (2H m Ar) ; 7.35 (125 H
s, Ar) ; Hpl26 (LhnH, 2t, Gladﬁnltlzl JAr ¥t; =75.20 (dndtets, J = 6 Hz, Ar); 5.95

1 H, , hi | 2 H, 2 NH2 \ . Hpl
ELung ; Lg@% %lof)e 1t ra %5% it r\utrgH ?)61(‘]% (tLL?naSQ% éﬁgz?ent 2)0 rt

= 1. 6&om nutes, 438 (Mr). Exanples 77-79 were synthesised according to the
nmet hod of Exarrpl e 38 using the indicated am ne. 35 Exanple 77 WO 02/ 7762
-100 PCTE&RBPle08%2G 3- ( Ami nonet hyl ) benzoyl - Y L- phenyl gl yci ne

3-pyrid-4: Xhﬁgh ﬁg¥ﬂ§85%@§9%8hFBV%QBﬁQn§1%E&@§ne 3-ethoxycarbonyl-4-
methyl-4,5,6,7-tetrahydrobenzo (b) thiophen-2-amide
trifluorocacetate salt
15
Synthesised as a mixture of diastereomers from 2-amino-3-
ethoxycarbonyl-4-methyl-4,5,6, 7-tetrahydrobenzothiophene

(prepared according tc general procedure A)

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, Nﬂ;}, 5.94-5.86 (1 H, m, a-
CH), 4.36~4.15 (4 H, m, CHaCH3 & ArCH,NHp), 3.36-3.24 (1 H, m,
CHCH3), 2.71-2.48 (2 H, m, CH,CS), 1.91-1.62 (4 H, m, CH.CHp),
1.31-1.22 (3 H, m, CH3), 1.18 & 1.14 (3 H, 2 x d, 2 x J 7 Hz,

25 CHCH3 for each diastereomer).

Hplc (Luna 2, Gradient 1): rt = 5.14 minutes.
IC/MS (Luna 2, Gradient 4): rt = 2.59 minutes, 506 (MH").

30 Example 48
3- (Aminomethyl)benzoyl-D/L-phenylglycine 3-ethoxycarbonyl-

cyclopenta (b) thiophen-2-amide trifluorcacetate salt

Prepared from 2-amino-3-ethoxycarbonylcyclopenta (b)-thiophene

35 (synthesised using general procedure A).



Prepared from 2-am no- 3-pyrid-4-yl-tetrahydrobenzo(b)thi ophene 5

(synt hesi sed using general procedure A). 1H NWMR (CD3CN) : 8. 96 (1 H, br s,
NH) , 8.2Wwd @/ 4h62d, J 8 Hz, pyridyl ClH & C6H) , 7. 95-7. 3 KdBotdssiH & 11
X Ar) , 5. 52 (1 H d, J6Hz a-CH , 4. 19-4 . 09 (2 H m ArCH2NH2) , 2
. 75-2. 65, 10 2.40-2.28, 1. 84-1.73 &5 72-1.59 (4 x 2 H 4 x m
CHZCH2CHzCH2) . Hplc (tuna 2, C?adlent 1): rt = 3.42 mnutes. LC M (Luna
2, Gadient 4): rt = 1.93 mnutes, 497 (M#). 15 Exanple 78

3- (Am nonet hyl ) benzoyl - DY L- phenyl gI yci ne

3-tert- bl yN9RI Kdmﬂ@mm@dwlcm)e:nz&)(Qi)fhﬂﬁ)h&eniZéhrﬁdﬁ) 203 Rt eppal edl, f2 om

2-am no- 3:.ter Isulf yl e dr ob (b) p sed_using
-gener al ﬁ gegu &%5 %%Nﬁg %%) ’(S@gks’ $H%§ E§3$hy§ #rikﬁéﬁ %0. 75
(1 H s CHI25 mQa@e@ st) 48H25m7 241,681 sp. O A, 8 2 0N . 65. 14-5, 66, (1 H,
m mH Ar CHZNH2) , 56- 2. 38 k(w m CI-lZCI-lzCI—lZCI—lz)

1 o1 ? §HF-FH%CH2¢ (éH§)5 :4)2 r1PegBet., 6767(3(le CheChi@poipdie 3 H/3¢ Hpl ¢
(tuna 2, gGragizentcpldu,yt = 4.63 minutes. LO/MB (Luna 2, Gadient 4): rt =
2.98 m nut es, 540 %IVFIO) Exanple 79 WD 02/7762 -101 PCT/ G Bt| 1/0S526

3- (Aninonethyl)benzoyl D/ L- phenyl gl yci ne

3- phenylggh@oqxhh%t@ahhg%gq%ﬁ%oQ@)tQ%ophqn7a nde Rrepared from

2- ami no- 3- phenyl sul fonyl 5 tetrahydrobenzo(b)thlophene (synthesi sed using
general PESMSIULaNE) 2,1 HrRNReND6 4DVBAE: =0.249 7( mikutes,J 49 8z MMy, 8.18 (3
H br.sg, NH3+) 8.10-7.32 (16 HL m Ar & 2 x NH), 6.08 (1 H, d, J 7 Hz, 10
aCHjL .124.00(2H,mArCI—|ZNH2),1.70-1.64(4H,m
CHZCH~CHEEH&p1e @«7CHZCH2CH2 peaks obscured by DMSO peak around 2.5 ppm

Hpl ¢ (Luna 2, Grad = 4 80 _mnuyte 15 LC MS (Lung 2, Gradient
4? r§ E 37 (@@ I€i¥1)§ﬁﬁz€Wﬂ¥P/ —phenfigf§c1ne ethggfééibony ad

4,6,6—tr1methylcyclopenta(b)thlophen—2—am1de trifluoroacetate
salt

15
Prepared as a mixture of diastereomers from 2-amino-3-
ethoxycarbonyl-4,6,6-trimethylcyclopenta[b]thiophene

(synthesised using general procedure A).

20 'H NMR (d; acetonitrile): 8.10-7.10 (14 H, 5 x NH & 9 x Ar),
5.70-5.58 (1 H, m, a-CH), 4.10-3.99 (4 H, m, CH,CH3 & ArCH.NH,),
3.15-2.95 (1 H, m, CHCH3), 2.40-2.10 (2 H, m, CHCH.CH,), 1.18-
1.01 (3 H, m, CHyCHj).

25 Hplc (Luna 2, Gradient 1): rt = 5.60 minutes.
LC/MS (Luna 2, Gradient 4): rt = 2.79 minutes, 520 (MH").

Example 50
. 3- (Aminomethyl)benzoyl-D/L-phenylglycine 3-ethoxycarbonyl-
30 4,5,6,7-tetrahydro—-4,7-methanobenzo (b) thiophen-2-amide

trifluoroacetate salt

Prepared as a mixture of diastereomers from Z-amino-3-

ethoxycarbonyl-4,5, 6, 7-tetrahydro-4, 7-methanobenzo (b) -



Exanpl e 80 3- (Am nonet hyl ) benzoyl - D/ L- phenyl gl yci ne20

t et rahydr obenzo(b)thi ophen-2-am de trifluoroacetate salt Prepared from

2- am no- 4wo, ®/47762et r ahydr ot hi anapht hene synt hesi sed as desgrmdsd/eesow and
t he met hod of Exanple 1 25 2- Ami no-4,5, 6, 7-tetrahydrot hi anapht hene A
solution of 4-keto-4,5,6,7- tetrahydrotﬁf ;anapht hene (910 ng, 5.98 mml),
hydr azi ne hydrate (619 nmg, Z2.4 mmol) and KOH (730 ng, 13.0 mmol) in

et hyl ene & heat ed. 20 Afd &by the solution was
cool ed anj'g4 %n 1(@8) 5 V\JIéS aﬁ%cﬁ;#e rJr:lxtd:ﬁf was e%:tracted wi th HC
(1IN, ag., 2 x 50 m_) and concentrated in vacuo to afford crude

4,5,6, 7tatr drth an en bgo il.£670 optiop_of the
00| (423 ﬁgﬁ%ﬁa.%ﬁe? Je‘“f%feu ¢ ‘g m%gi £ nEgQ{ Nﬁv@) % %‘7862 102
PCT/ GBO1 3.0852G 700(led!,t OnOGL-aIId) Jumas-nida i cA &C,I dn,( 25020133 & ATEH M) ) was
added dropw se as asolutlon in acetic acid (2 The reaction_m xture

was al Powed® o e i 1o Yoom tenfreratiute, %t r“f'ed? f’brC_}éCfﬁlr Taf@théR Pbured

onto ice 56, 9rirfy tal,'s)al howisng the (zcq, t g, mehtenbt OAc (50 nm.) was added,
and the sol ution extracted with NaH(I)B (sat ag., 50 nm.) and HA (1N, ag.,
50 nL). The m xture was concentrated in vacuo and purified by flash

chr omat og{ @Ry (DD, agelPnent hexang L 1)1o goldgcdd ng the spot at 0.80,
to affor nltro 4,5,6,7 10 tetrahydrothi anap thene as a yeIIow oil (48

nmg). The I AMShaldtrteer? di Geasd et | 4) MeQH X 2 .0 mirost 9/ GYLOMY) .added, and
the r tion mxture was stirred for 18 hrs under an atnosphere of

hydr ogen. The m xture was then filtered through celite to afford

2- Am no- Efaniple t5%t r ahydr ot hi anapt hene (31 ng) as a 15 yellow oil which was

gs(e'cai\mi zot g sub%g%z‘gwl) nt%‘?@ny’?é\{h}{]’f rther oieié%‘(’cé i%:'p)nen 2-am de

trifluor %@t@tve-ééuaﬁﬂaé&éﬂ% (ﬁﬁt H&H-t?_”énﬁ)de %éﬁfiaofbaéetﬂé
7.92-7.26 (10 H Ar CH™ s & NH) 3H brs, N3+ , 6. 24 ( 1H,

s, thiophealt CH) ( 5. 62 (1 H, d, J7Hz aCH),4. 09 (2 H, br s, CH N ,
2. 52 2.39 (2 x 2H 2 xt, 2 xJ 6 Hz, CHzCH2CH2CH~) , 1.74-1. 56 (4 H, 2
5 m CH2CH2CHz ) . Hplc (tuna 2, Gadient 1): rt = 4.29 mnutes. LC M

(tuna 2, Grasimsd Aom rz am Bn A3 i et 8% 2 -4 20) -(NHSF)G BO Exanples 81 -82 were

synt heS| co d| n o,.the net hod o usi ng the |nd cated am ne
axd t he p qireag} g& tg"tlophene syEXcaHg) 1sed us_ugg gene 51

N-t - but yloxywarhonydy 2-tri fl uoronet hyl - DY L- phenyl gl yci ne. The am no acid
was prepared as described in Exanple 71 using 35
2-trifluoronmet hyl benzal dehyde instead of 2-chl orobenzal dehyde. WO

02/ . 1%/32yr 19k RAT/ 6868 OS52%0 (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 & 12 x Ar),
5.97 (1 H, d, J 6 Hz, a-CH), 4.18-4.08 (2 H, m, ArCHzNH;),
2.75-2.60 (4 H, m, CHpCH,CH,CH,), 1.85-1.62 (4 H, m,
CH,CH,CH,CHz) .

25

Hplc (Luna 2, Gradient 1): rt = 3.85 minutes.
LC/MS (Luna 2, Gradient 4): rt = 2.44 minutes, 497 (MHY).

Example 52

30 3-(Aminomethyl)benzoyl-D/L-phenylglycine 3-methanesulfonyl-
4,5,6,7~-tetrahydrobenzo (b) thiophen-2-amide trifluorocacetate
salt

Prepared from 2-amino-3-methanesulfonyl-4,5,6,7-



Exanpl e 81 3- (Am nonet hyl ) benzoyl -D/ L-(2-trifl uoromet hyl)-phenyl gl yci ne

benzot hi azol -2-am de trifluoroacetate salt 5 Prepared using

2- am nobewapizirazol e 1H NVR (d3 acetonitrile): 7.96-7.30 (P&r/&Boske 6. 52

(3 H br s, NH3+) , 6. 10 (1 H d, J 6 Hz, a-CH , 4 . 04 & 3. 97 (2 x 1 H,

10 Abg, J 6 Hz, CHIN) . Hplc (tuna_2g_Gadient 1): rt = 4.19 mnutes.

LCOMS (tuna 2, Gadient 4): rt = 2.60 mnutes, 485 (M+). 15 Exanple 82

3- (Ani nOﬁ’é‘tEMhbﬁ%@b@h'zb%'-}tﬁ&bﬁohbﬁéuQ"s?ﬁ%h@é'i)sél&h%@}ih%| ¥ehnleal _

t et rahydr obenzot hi azol -2-am de trifl uofoacetate salt 20 Prepared using

2- ani not BEPERFBEEbEAZ0t hi azol e 1H NVR (d3 acetonitrile): 8.00-7.28 (12 H,

Ar), 6.78 (3 H br s, NH3+) , 6. 12 (1 H d, J 6 Hz, a-CH , 4 . 11-4. 00

(2 H m_CHzN) , 2. 63-2. 50 (4 H m CHzZCH2CH2CH2) , 1.80-1. 69 (4 H m

25 CHZCHACHIORzJds DM@ { LuhaP 2, (IGHdisntH-Borded MM, 1%. 58 nit 65, 4L.C/MS

(tuna 2, (Gadi ﬁgbg‘{}): gl 1= (%. 28 %}Inlét eﬁEﬁ 89 8( _)7.93@ dExfaméJ}_e.,s 83- yere
accordi t NG

'synt hesi se Ag t'0 thé mét hod 6f anpl e using the’ | ndicat €d am ne
and the prat&ct ad)andn®9%adqildd, d, J 6 Hz, o-CH), 4.15-4.02 (2 H, m,

N-t - butyl oxycarhonyl -2-tyifl uoronet hyl -D_L-phenyl gl yci ne. The am no acid
was preparé 21)1:;11§2t3<1fes?(:'r%]be{jé ity Bearplse’ 7% -d<itg °35 A4 CHCH2CH2CHa) 4
2-trifluorgpnet Byl Qanzal dehydecingt.ead) of 2-chl orobenzal dehyde. WO

02/ -477& PCT/ GB01/ OSS2G - 104 Exanpl e 83

3- (Am nonet hyl ) benzoyl - D/ L- (2-tri fl uoronet hyl ) phenyl - gl yci ne

3- met hgxyeaphbqRyhxt et r ahvdrabenzgcb)thiophen: Z;yamde r S trifluoroacetate
salt Prepared using

2- anmi no- 3CHMBhdkyoar Bonyaresticaly dd obetize( B)-tIHi opheres- adiode (4pF epar ed

according to general procedure A) 10 1H NWR (d3 acetonitrile): 9.70 (1 H,
d, J 8 H, NH), 822 (3 H br s, NH3+) , 8. 09-7 . 54 ( 9 H Ar CH s &
NH , G E23mpie H3d, J 7 Hz, a-CH) , 4.20-4. 09 (2 H m CHN) , 3.74 (3

H s, COz ., 2.80-2.59 (4 H, CHzCH-CH2CH2) , 1.82-1.69 (4 H. m 15
CHz CH2 qég?ézﬂ)mmﬁ&?%ﬁ(’%ﬁ%_%,l-éﬁﬁpeﬁmip#mm@ SRR OnFEMVE (tuna
2, Gadi ank,4) 7-tetrabyidbensby®) thd4bphMath -2t de trifluoroacetate

salt

Prepared from 2-amino-3-methoxycarbonyl-4,5,6,7-
tetrahydrobenzo (b)thiophene (synthesised using general

20 procedure A).

'H NMR (d¢ DMSO): 9.58 (1 H, d, J 6 Hz, NHCH), 8.42 (3 H, br s,
NHs*), 8.20-8.10 & 7.83-7.50 (2 H & 8 H, NH & Ar), 6.13 (1 H,
d, J 6 Hz, a-CH), 4.29-4.18 (2 H, m, ArCH,NH,), 3.81 (3 H, s,

25 CHs), 2.85-2.61 (4 H, m, CHyCH,CH,CH,), 1.91-1.78 (4 H, m,
CH»CH,CH,CHa) .

Hplc (Luna 2, Gradient 1): rt = 4.71 minutes.
LC/MS (Luna 2, Gradient 4): rt = 2.49 minutes, 478 (MH*).

30
Example 54
3- (Aminomethyl)benzoyl-D/L~phenylglycine 3-aminocarbonyl-
4,5,6,7-tetrahydrobenzo (b) thiophen-2-amide trifluorocacetate
salt



Exanpl e 84 3- (Am nonet hyl ) benzoyl -D/ h-(2-tri fl uoromet hyl ) phenyl -gl yci ne

3- net hanesul f onyl -t et rahydr obenzo(b)t hi ophen-2-am de trifluoroacetate salt
25 Pr eparwd 287159 PCT/GB01/05526

2- am no- 3- met hanesul f onyl t et r ahydr obenzo( b) t hi ophen-2-am de (prepared
according to general procedure A) 1H_MYR (d3 acetonitrile): 8.09-7.67 (10
H Ar CHs &2 x NH), 30 6.99 (3 H br s, NH3+), 6.27 (1 H d, J 7 Hz,
a-CH), 4.37-4.24 ( 2 H m CHN) , 3. 15 ( 3 H s, SQzCH3 ) , 2 . 8 6-2
. 64 (4 H m CHzCH2CHCH2 ) , 1. 97-1. 8 4 ( 4 H m CH-CHzCH2CHz )

Hpl ¢ (t uRgeparepadirent 2ipmipnp- 3-4m5n0@ﬁmbpa§l 355, 6WD-02/ - 477& - 105 PCT/ G
BO1 /055 e (M) . (
-Exanpl e é%tggkggr%%%ggﬁ%P g%%ggﬁ SK§EPFF? ggrgﬁg# yI?E%%%&I glycine 5
3-cyanot@rpaﬁﬁéﬁébéhzo(b)th|ophen 2 am de trifluoroacetate salt Prepared
using 2-am no- 3-cyano tetrahydrobenzo(b)-thiophen-2am de (prepared
‘according to general procedure A) 10 1H NWR (d3 acetonitrile): 9.61 (1 H,
s, NH), 9NM17 Pds (CMBCH,: Ar.3CH (1S & NH) J 6 Hz,8QHCH] ,H,8 85 s(3 NH3Hr ,s,6 .

24 (o W AN T 2 6 13 (4 o G*ZNZ%@Z 1 Pl

(Luna 2, er €d|6eﬂk 1h~CHY , -441@43m9r7ut esy, L&, MarChumg, )2, Fadi entgA)s, rt =
3.32 mnutes, 513 (MH). 20 Exanple 8

3- (Ani noREshy| 3 befzdys L DI4-B- et hGHAGH 60eFEA-y I 1gI82ciIng/0 (4 H, m,
3neth@@eéﬂlégﬂygch%;rahydrobenzo(b)th|ophen 2-am de Prepared using the

nmet hod of ine 8 using 2-am no- 325

met hanesul f onyl -t et rahydr obenzo(b)t hi ophene (prepared according to general

procedurﬁ8§§cgggngh p@gggﬁgﬁq Eﬁln%taCIq 01 minute

N-t-buty |azol yl'glycine. The amino acid was
preparedLadMﬁg(Lhaapﬂocédadeedesdblbed Fn2Etanplieu?és, 3@ 6BH (NMR) ( CD3CN)
8.23-7.30 (9 H m 5 x Ar, NH, NH3+), 6.00 (1 H ~ d, J 6 Hz, a-CH , 4 .
16 (2 H br s, ArCH2NH2) , 3. 02 (3 H, s, S02CH3) , 2 . 70-2 . 57 (7H, m
thi azobykExehp1& €52CH2CH2CHz) , 1 . 851. 7 4 ( 4 H m CHZCHZCH-CHZ ) . 35

Hpl ¢ (tuna 2, Gadient 1): rt = 3.89 mnutes.
(Amlnomethyl)benzoyl—DL-phenylglyclne 3-cyano-7-oxo0-4,5,6,7-

tetrahydrobenzo (b) thiophen-2-amide trifluorocacetate salt

Prepared from 2-amino-3-cyano-7-oxo-4,5,6,7-
20 tetrahydrobenzo(b)thiophene (synthesised using general
procedure B).
'H NMR (d¢ DMSO): 9.14 (1 H, d, J 6 Hz, NHCH), 8.20 (3 H, br s,
NHs3"), 7.99-7.26 (10 H, NH & Ar), 6.11 (1 H, d, J 6 Hz, a-CH),
4.03-3.92 (2 H, m, ArCH;NH,), 2.75-2.68 (2 H, m, CH,CH,CH,CO),
25 2.05-1.92 (4 H, m, CHzCH2CH;), CH,CO 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 (MHY).
30

Example 56
3- (Aminomethyl)benzoyl-D/L-phenylglycine 6-aza-6-
benzyloxycarbonyl-3-dimethylaminocarbonyl-4,5,6,7-

35 tetrahydrobenzo (b) thiophene-2-amide trifluoroacetate salt



WD 02/-47762 -106 PCT/G BO 1 /0SS26 LC/ M5 (tuna 2, Gradient 4): rt = 2.71
m nutes, 519 (MH). Exanple 87 5

3- (Ami nonwtdyalri@nzoyl - DY L- 2- et hyl t hi azol - 4-yl gl yci ne PCT/GB01/05526

3net hanesul fonyl -t et rahydr obenzo(b)t hi ophen-2-am de Prepared using the

met hod of Exanple 38 using -77-

2- am no- 3net hanesul fonyl -t etrahydrobenzo(b)thi ophene (prepared 10 according
to general procedure A) and the protected am no acid

N-t - but yl oxycar honyl - 2- et hyl -t hi azol - 4-yl gl yci ne. The am no acid was

pr epar ed VTG SEFE D NEderurGs s 1ase R Yl XBeaky ca Yag 3 ~pHmav lcD3eN) ¢ 8.

45 (1 H, é%iﬁ%ca@ﬁbnyl&4 %26 7J¥%8¥5ﬁ¥ﬁ%dﬁeﬁ¥&&é§EHidﬁ e - PhdM A
.CH's), 6.18-6.11 (1°H, m 'a-CH) (2 H m ACRND ) 3. 15 (

2 H g, Ciombesises usztmq @ngral pgeamsiure B).78-2. 66 (4H, m
CH2CHZGHZCHR) , 1. 90-1.79 (4 H m CH2CHZCH2CH-) 1.40 (3 H t, J 7 He,
‘CH2CH3) " 20 HpIc (tuna 2, Gradient 1): rt 4.24 mnutes. LC M5 (Lung 2,
G adi ent ‘H) NMRt (3 Za%tcmmnurels@ SSBS}QM—HJ)umEmnplLaC8Be@5by rotomers)

3- (Am norgtdy| )lb enzoyl -( - 2-£ I 0r-0-3r g()ﬁ{d”cg% u}ycd e, a

4,5,6, 7- tetrahydrdbenzo(b) i'azol-2-amd ot oacet ate F’repared‘

accordl ngi,t it ke pitiatledus es destriiped, for7 BxanpkeCAB, Substi2ullj ngr s,

2- chl oronl co |naI d hyge for 2-chl orobenzal dehyde 30 1H NMR I%ldG DMVSO) 12. 30
(1H, s, ih. 32‘530 £3 (ZHH, gm/ J LR, CReMONH) ; 28749510 14 dd,Mg=5 & 2Hz,
PYH), 18. Q@fcﬁgmzw 5,183 {294, (AR cs.chih), 370185 a_szgd 2JzTHz Y, ApH) ,
7.52 (1H, d,” J=8Hz, Ar% % Ar H) , 738(1H d, J=8.5Hz,
35 ArH), X7332 2 ¥HCHy + PgHPO" @ g 2HH dm Jcﬁpﬁﬂzhb) H, 3.92 (2H WO
02/-77C2 -107 PCT/GBOl/ USSZC~ m ArCH2NH3) , 2. 55 ( 1H, m ArCH2CH- ) ,
2. 46 2H, mArCI—lZCI—lz%i .13 (1H m ArCH2CH2 ) and 1. 59 ( 4H m 2
x Ar CH2COHPLC | (LipRC 2 p&astiitE on ‘a hiddZ@ FEroRBSyr adi ent system Luna

2, 5 el utiidygiam 20 B 4 Qe Baver 16 mawites)icdd, 55 3&Hﬂ6nut es.
LC/MB (tuna 2, Gradient 4): rt = 1.98 ninutes, 456/ 457 (NHF) Exanpl e 89

3- (Amlfonet hyI ) benzoyl - (D/ L) - 2- chl or o- 3- pyri dyI gl yci ne

3ayano- 4 E@qa@npﬁe etSrﬁWCg'lo%Feo(&etggroe%p%l%gar@ dﬁ\l tédé | uor oacet at e
aminomethyl)benzoyl-D/L-phenylglycine 6-aza-3~
dimethylamidocarbonyl-4,5, 6, 7-tetrahydrobenzo- (b)thiophene,
made from an intermediate of the route to example 56, using

20 standard deprotection and coupling methodology.

Example 57
3- (Aminomethyl)benzoyl-D/L~phenylglycine 6-aza-3-
dimethylaminocarbonyl-4,5,6,7~tetrahydrobenzo (b) thiophene 2-

25 amide bis(trifluorocacetate) salt

'H NMR (d; acetonitrile): (Spectrum complicated by rotomers)
10.12 (1 H, br s, NH), 8.60-7.25 (15 H, 6 x NH & 9 x Ar),
5.91-5.70 (1 H, m, a-CH), 4.30-4.14 (4 H, m, ring CH:N &

30 ArCHpNHz), 3.59-3.30 (2 H, m, CHyCH;N), 3.00-2.30 (8 H, m, 2 x
CH3 & CH2CHoN) .

Hplc (Luna 2, Gradient 1): rt = 2.59 minutes.
LC/MS (Luna 2, Gradient 4): rt = 1.47 minutes, 492 (MH").
35



15 Prepared according to the procedure described for Exanple 73,
substituting 2-chl oronicotinal dehyde for 2-chl orobenzal dehyde and usi ng

2- am no- 3wey@n91@, 5, 6, 7-t et rahydr obenzo(b) t hi ophene, prepar@dces/dsscri bed
in Exanpl e 38 (general procedure A) in place of

2-am no-4,5,6, 7-tetrahydrobenzo(b)thiazaole. 20 1H NVMR {d~ DVBO) 12.22 (1H,
s, CONH-t hi ophene) , 9. 36 (1H, d, J=7Hz, ArCONH), 8.45 (1H, dd, J=5 & 2Hz,
PyH), 8. %@:aﬁn%:hie g s, NH3+) , 8. 01 (1H s, Af’H , 7 . 95 (1H d, J=8Hz,
ArH , 7. 68-7 . 60 (2H m ArH, 7.56 (1H, d, J=7.5Hz, ArH), 7.53-7.46
(1H, m 35 (AyEnomedt g )bszayl-DY IHphenydglycine gy lhre@zaarTH2NHS) |
2.73 ( 1H, m, . Ar.CH2CH2 , 2. 6 , Ar CH2 CH2 2. .20 (L1H m_
Ar CH2CH2 imgipyaminocarbqpynd ’% r§§ ’i'rj 6%#2‘16%°%)€'( 42 rﬁ%%ro%é}fﬂoen rEa

Shi madzu G HRAR GrAadi s acaisd@msdawna 2, 30 eluting with 200 B to 100% B
over 16 mnutes): rt = 6.44 mnutes. LM (tuna 2, Gadient 4): rt = 2.26

‘m nut §a§, 480/ 482 (M+). 35 Exanple 90 WO QZ/ 7762 PCT/ GB01/ 0OSS26 -108
3- (Am nongt fiuk) 3@32%&(%‘6%1%%}1%?!“ P89 3t PYh | dyh91 YELPEd 3oy rotomers,)

et hoxycar bonyl -t et rahydr obenzo[ b] t hi ophen-2-am de trifl uoroacetate

n
5 Prepar éd 65%090r4cﬁ ng tto e Spr débdurle Shestribed X o Bxanpite 73, = Ar),
substit utg ng, . 4’052% g(i,']grﬁ,cqr{,l naldghyde diry 23§hL?rPP,b‘§'@;?Jbig%yﬂ%N§r)d 4usigng

et hyl 2-am no- -tet rahy— robenzo('b) t'hi ophene- | at’e, prepared as
descri bed.igb Barpl en 3R AQeNesn] Progediuse A} Hn p) aCe,@iN2- ahi. 86-2,.806, 7

10 tetrahydrobenzq(hb)thjazolg. N 11. 1H, s, J=8Hz,

Ar CONEYY, (éi’z 4 %(d%iéﬂﬂl—é~fﬁzcé%8|vﬁll(gq§sa Ef’%—bs’, %é@gcmmhi ophene),
9.63 (1H, d, J=5 & 2Hz, PyH), 8.13 (3H, br.s, (1H dd, J=2&7Hz, ArH), 7.64
15 (1H, d, J=8Hz, Ar 7,. 56 H, , J=8 Ar , (. 53-7. 44 (1H, m
PyH§, 6. 3t ﬁz"cﬂa JQ)BI%‘:,a%]Ce-rIID ,(1]34.1”2‘("2%-% “}féwtsﬁ% COZCHz CH3 § 4 . 08 (
2H, br . mo/My GHAMB 2, .cradieht0 4) 1kt M ArCHAGHR 1 Yes, 2492 S@H*)2H, m

ArCHCHz ) 2 . 24 ( 1H m ArCHzZCH2 ) , 1. 69 ( 4H m 2 x ArCH2CHZ) and
1.16 {3H, t, J=7.5Hz, COzCH2CH3) . 20 HPLC (performed on a Shi madzu LC QAD

gr adi ent na 2, eluting with 200 B to 1000 B over 16 mnutes): rt
= SIE%m%a?@?‘rg ZI‘?JLCII\/B (Luna 2, Gradient 4): rt = 2.58 mnutes, 527/529

(MH) . BGaniAneirbmethyl) benzoyl-D/L~phenylglycine 6-aminoacetyl-6-aza-
3-dimethylaminocarbonyl-4,5,6,7-tetrahydrobenzo (b) thiophene-2-

amide trifluoroacetate salt

20 'H NMR (d; acetonitrile): (Spectrum complicated by rotomers)
9.60-9.48 (1 H, br s, NH), 7.80-6.81 (16 H, 7 x NH & 9 x Ar),
5.60-5.49 (1 H, m, o-CH), 4.41 & 4.33 (2 x 1H, ABqgq, J 12 Hz,
ring CH,N), 3.95-3.83 (2 H, m, ArCH:NH»), 3.71-3.25 (4 H, m,
NCH;CO & CHpCH,N), 2.68-2.25 (8 H, m, 2 x CHs & CHpCHsN).

25
Hplc (Luna 2, Gradient 1): rt = 2.869 minutes.

LC/MS (Luna 2, Gradient 4): rt = 1.25 minutes, 549 (MH").

Example 60
30 3-(Aminomethyl)benzoyl-D/L-phenylglycine 6-aza-6— (3~
methylbutanoyl)-3-dimethylaminocarbonyl-4,5,6,7-

tetrahydrobenzo- (b) thiophene-2-amide trifluorocacetate salt

'H NMR (d3 acetonitrile): (Spectrum complicated by rotomers)



3- (Am nonet hyl ) benzoyl - (D/' L) - 2- chl or o- 3- pyri dyl gl yci ne

3am nocar bonyl -4, 5, 6, 7-t et rahydr obenzo(b) t hi ophen-2-am de 30

trifl uor onaedires2Pr epared according to the procedure descrpdedpdi@issfgxanpl e
73, substituting 2-chloronicotinal dehyde for 2-chl orobenzal dehyde and usi ng
2-am no-4, 5,6, 7-tetrahydrobenzo[ b] t hi ophene-3 35 carboxam de, prepared as
descri bed in Exanple 38 (general WO 02/-477& -110 PCT/ GB01l/ OSS2G 2 . 99

( 3H s, G0PMg )40 (1 -HO63( i, m. N.CRCH () and NH -5 70 5 (adH @noghr GH2CH2
) . HPLC (performed on a Shi d'zu LC10AD gradl ent system Luna 2, eluti ng

with 200 1B thr 1004V bve5 1@ filnbt ed) : Jr6 Hzp. 82CH) mi ﬁuﬁ@s& RCHREB ftena 2,

G adi ent 53 ( | e

.3- (Ami nong%hyég%en‘go%) P@’L P eﬂy(fsé)) dl %e 1§75 017(3"™R!, € ) Ar%ﬂzNI-Iz !

7- oxot et ragairdENzG H azol -GN, t 2i PLludr daceballe iRy epakedHac cuidiHAY t o
t he nmetho a I in am 0 trahydrobenzot hi azol e,
'syntheé?sgdﬂéggﬁég@r g %@Ié% %15 §%¥ﬁ§L 3'oxot et rahydr obenzot hi azole. A
trace of benzoylperOX|de was added to a mxture of 1,3cyclohexanedione
(2.24 g, % N Br ono CCI de (3. 20 20 mmol ) and thi ourea
(1.52 g, %81%‘ 13 1 e déﬁfe“llﬁqj& W% was heated to reflux
for 3 hours/MIhesod Wt ma/@'ﬁezc@od)ed rt@wcpmwmd;wﬁ,ersmdme’d .pressure
and redissolved in saturated NaHCO3 solution (100 m). The aqueous sol ution
was extracted vvith et hylacetate (3 x 100 m) and the 25 conbi ned organic

extracts pe ntrated under reduced pressure. The ketone was purified
by flash co r omat ogr aphy usi ng net hanol 1/9 dichl or onet hane as el uent

to afforma(wﬂmmmex(ﬂ@WL%é@ylmm (d&ﬂm 8.25 (2 H, s,
NH2) ; 2. 88 9 ( 2 H m NOCH2

) ;2. 29 th°’§fa°%t3§13’?we§rfy 3ny1 > £5,&-

3- (Am'“NEﬁibﬁﬁ zd By tHESPR ER Y02 Hini de trlfluoroacetate salt
7- oxot etrahydro enzot hi azol -2-am de trifluoroacetate 35 ~H NVR (d4

methanol): 7.90 - 7.74 (2 H m Ar); 7.67 - 7.14 (7
15 'H NMR (d; acetonitrile): (Spectrum complicated by rotomers)

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, a-CH), 4.80-2.20 (16 H, m, ArCH,NH,,
NCH,CO & CHpCHaN, 2 x CH3 & CH,CH,N) .

20 Hplc (Luna 2, Gradient 1): rt = 3.17 minutes.
LC/MS (Luna 2, Gradient 4): rt = 1.68 minutes, 564 (MH").

Example 62
3- (Aminomethyl)benzoyl-D/L~4~ (aminomethyl) phenylglycine 3-
25 ethoxycarbonyl-4,5,6,7-tetrahydrobenzo (b) thiophen-2-amide

bis(trifluorocacetate) salt.

Prepared from 2-amino-3-ethoxycarbonyl-4,5,6,7-

tetrahydrobenzo (b) thiophene using the same method as example 1
30 but using D/L-4-(N-BOC-aminomethyl) -a- (N-

benzyloxycarbonyl)phenylglycine, synthesised as described

below.

Methyl 4-bromophenylacetate



WO 02/.477(2 -111 PCTI GBO1/CSS2l HH mAr ) ;5. 79 (1 H s, CH) ;4 .10
(2H s, CHZNHz ) ; 2. 89 -2 . 70( 2HmSCOCH ) ; 2. 61 -2. 40 (
2 H m Nugw@Hzer ; 2 (12 -1. 97( 2 H m CHzCH2CH2 ) . HPL@Ctred joS¥2adi ent
1): rt= 3.36 mnutes.5 LCVM5(tuna2, Gadient 4): rt= 2.50 mnutes, 435 (M +
H) +. Exanple 94 3-( Am nonet hyl ) benzoykyD/ L- phenyl gl yci ne

5(hydr oxynet hyl ) benzot hi azol - 2-am de 10 Prepared according to the procedure

of ExanpbelényileglaemueorﬁsehﬂoxnCQBbeexb Qe@zgaabaze&e w&ﬁeth68hsed as
descri bed bel ow. The 5-eth OE% car on¥ group was reduced F
5 a

Shydr oxy ety ogr 8fip4 ubrABORNRBYBEES PuﬁFhﬂuﬁﬁﬁy@ereZQnm@ﬂ? i8 THF prior
to the fh@%haﬁSEr%g@thﬂ’ﬂ SEER- 2% ?T‘t%gn{nﬁkgﬂﬂc%QOBXUBS%OEIE' 35811\9 A

.sol ution of ethyl-2-am nobenzoat e 20 sodi um

t hi ocyanateep(eZazsrg fpr. 1 hrm;tr) bmglet mheedethanetlhaael regovetl) iat -5 C
Brom n 12 3. ed_an Iu rred at -5
C for %%urzzs ?ﬁhyr}egg I@;‘% s par grsjtr (a)%egd e w%gln Ie#‘%ylreacet%%bg (250 m)
and vvatelso(LQEGlom )JasThesbegade:hplwaserwa?» driied (awsemi amd agoroest r at ed

chr omat obFanhs &1 hot 5 Mot hootat 805 1 0He b HeRaR 5 S o ithe

am no berez;dltahn aBGI e gs aOOoP()uralsea& sabnde( d125whic20wlE uskH NMVRhEGDCL3)
7. 48(1 3 Ez Ar) ; 7.24 (1 H s, A) ; ' 306.76 (1 H d, J
= 7.5 Hf F?“er Ruﬂ 653 08, 3 = 7.2 Hz, OCHzCH3) : 3.86 (2 H, br s, NH2)
;1250(3Ht, —72Hz OCHZCHS.

3- (Am norlret

nzo yci ne
5(hydroxyﬁe ? (ﬁ]z hra ‘%n&jdélrﬁ WO B4 A9 hEps BE 1) ioss2|
1H NWR (d90@et baﬂol H,: B=18 .4 hz5Gc(33Hand cAB) 1) ;53.93 (B H, s, CH) ;
4. 30 (2 H, G—i) 4. 19 2 H s, CHzNH2) . HPLC(tuna 2, Gradrent 1):
rt = 3. 3§’Mﬁ*| rutes] LélvB (fun&H2) -Gradient 4): rt = 2.50 minutes, 447 (M +
H)+ 5 Exarrpl e 95 3- (Am nonet hyI ) benzoyl - DL- phenyl gl ycine
6( hydr ox ) benzot hi azol - 2-am de 10 Prepared usi ng the net hods as
descr ﬂﬁegl Yﬁxéﬁﬁ&éngl?hﬂm'éﬁcﬁiﬁmg et hyl - 4- am nobenzoate in place of

et hyl - 3ami.nob 4rishapgl 7.97- 7.87 (28, m A) ; 7. 81
(1% s, 1@5}@% )%%57@;%% ;b' '21"\/?9(%, e %q)ang s, CH§; 4. 68 (2)H,s,

CH20H ) tetrakis( tZtherlp@azsNﬂqzn)e plalillad@umr@z (G @di dntd Moy were
3. 29m nutes LCMB 6t 4Rddy 1 Ghadice Rl U -Brom3BieivteSerddl (Mot ot +
0.088 mol) in dimethylformamide (150 mL). The resulting
20 mixture was stirred at 80°C for 5 hours, then allowed to cool
to room temperature. Toluene (500 mL) and 1 M agqueous ammonia
(500 mL) were added, the layers were separated and the organic
layer washed with brine (100 mL) and dried (MgSO,). Evaporation
of the solvents afforded an off-white sclid, which was
25 purified by silica gel chromatography to afford the nitrile as
a white 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, CH,).

4-Cyanophenylacetic acid
A solution of methyl 4-cyanophenylacetate (23.9 g; 0.136 mol)
in ethanol (250 mL) was stirred at room temperature and a

35 solution of sodium hydroxide (6.0 g; 0.15 mol) in watexr (25



20 Exanpl e 96 3-( Ami nonet hyl ) benzoyl - DL- phenyl gl yci ne

N- et hyl t et r ahydr obenzot hi azol - 2- am de Prepared according to the nethod of
Exanpl e 1&o®ing22 25 met hyl am no-t et rahydr obenzot hi azol e,p@ydshasssed as
descri bed bel ow 2- nmet hyl am no-t et rahydr obenzot hi azol e 30 A m xture of
2-chl orocycl ohexanone (1.14 nl, 10 nmmayy. and net hyl thiourea (902 ng, 10
nmml ) in tetrahydrofuran (30 mM) was heated to reflux for 6 hours. The

sl uti on 3s G0l LHI4Q. IS SMRNAYIIhe CANSANT At el UASFad eioptouo.

pressure and the residue was purified by flash colunm chromat ographé/ usi ng
ed

35 et hyl dedtwk eaeate he3Gthenlds agldiett 3P eFYDriCt he3thimzol ey d

ol our | essyce i Ll O7: Gre 9 Do M0 02/ 1 02y dddh AGHG B 1 CBS26 1H

(4 H m %&r@me@th etml aq_etsacte(4 1@0 rrpL)z w@ﬁ@@@mbln%ﬂ organic
3- (Am no
‘N- gret hyl tetr ]én ggé%é;nzo%] W am e%(l?’ﬁpﬁﬁﬁt(eggnent rYéarﬁmlo to gége J;hgl (2

H m Ar)acﬂd 6221 76 26; (TH, % ) mwArich vy yded, wsthaH) fumtlwr{z H, s, CHzNH2)
;3.51 (3 H 10 br Sy HNCH3) : 2.66 - 2.50(4 H, m 2 X CH2chex) : 1.85- 1.68
(4H, msz% I¥PLc(tuna2, Gradient 1):rt = 4.22 ninutes. LCVS(tuna2,

G adi ent 4): = 2.55 mnutes, 435 (Mt H+. 15 Exanple 97

3- (Ani b - t hyl sul f | ygi
teﬁrg‘hgﬁfﬁb@ étﬁbic%?f LT U son LPReavLal VB B8y g G4t 7
3met hylat hi denzal Wehydesi- place, ofc e2)ahl sxobeaat detydes  Thei 20s, CH,) .

3-net hyl t hi ograup was oxi dised to the 3-nethyl sul fonyl group using
met achl or operbenzoic acid prior to the final coupling step. 1H NVR (d4

MeOH) : BW(ﬁ-Jﬂéc%mﬂ{AmeiﬁmﬁQphe}z adetic Befd), 25 7.62 - 7.42 (3H, m
A) [ 5.91 (18 s TP 408 (1R s G B} i3 05 (31 s SO)
o

2.7 60 (2H LU aggtherpslaqAyc aqid 7612 4H ®s, c@izi:lm le C
g'—ggam nuﬁtgéi_l eg£631)mL)”and3cc§r§3¢%r(t916£éec? L SRLAEs (Lkidh #a @f@%ﬁ”t re =
3- (Ammmimme)cbewzmorm/mer@oe(mwme@m fRAyEy phikel gl §c3 ne) 3@ms

g;t fllg>7<>é<2=£cicpé%{w L -rile SrdsfTd 1 AW ARENZO (D5 LI OPREN- 2 A A8 1y &en
atmosphere for 24 hours before the reaction mixture was

filtered through celite and evaporated in vacuo to give crude
4- (aminomethyl)-phenylacetic acid (12.57 g; 100 %) as a pale
20 blue solid.
A solution of the crude amino acid (12.57 g, 0.075 mol) in
water (50 mL) and 1,4-dioxane (50 mL) was stirred at room
temperature and sodium hydroxide (3 g, 0.075 mol) and di-‘*butyl
dicarbonate (16.4 g, 0.075 mol) were added simultaneously.

25 After 24 hours the 1,4-dioxane was removed in vacuo and the
aqueous layer was acidified with saturated aqueous citric acid
(200 mL). The solution was extracted with ethyl acetate (3 x
150 mL) and the combined organic layers were dried (MgSQO4) and
evaporated in vacuo to give the N-BOC-amine (17.6 g, 88 %) as

30 a white solid which was used without further purification.

'H NMR (CDCl3): 7.00 ppm (4 H, m, Ar); 4.65 (1 H, br s, N-H);
4.09 (2 H, d, J= 6 Hz, CHpNH); 3.43 (2H, s, CHz); 1.25 (9H, s,
Bu) .

35



-114 PCT/ GBOL/ OSS26 trifluoroacetate Prepared as described for Exanple 93
using ethyl 2-am no4,5, 6, 7-tetrahydrobenzo(b)thi ophene-3-carboxylate in
pl ace of wWoanuhgat et rahydr obenzot hi azole 5 1H NVR (d9 MeOdcT/@lds{2éH, S,
Ar); 8.0 - 7.86 (3H m Ar); 7.83 - 7.77 (1H m Ar); 7.66 - 7.48 (3H, m
Ar); 6.08 (1H s, CHPh) : 4.16 (2H, mgyCH2CH3) ; 4.11 (1H, s, CH2NH2) ;
3.08 (3H, s, SzCH3) ; 2. 68 (2H, bs, CHz) ; 2. 57 (2H, bs, CHz) ; 1.70

(4H DS, 13y QI GHEN-po-2hikdHe thy ) phefiftadd@@d) . Hplc (tuna 2
G adient 1) 4. 733 (960) i Fruna 5 Gradient 4): rt = 2.604
m nut es, 151@—Mﬂim£5hgﬂampm@ gopyl] -3- ethylcarbodllmlde hydrochloride

3- (A I
SaEn rr?oggr bonyI era)zgé J}B/lgt rgh%érobénz%t ﬁi}ol enoﬁ pa}ﬁléjelr} ri (f% uoroqécet ate

20 Preparled amodésemrirized doed E>oarapls@lziilotms|orfg4 (N-BOC-

2- am nQ- 3am _noc 6, (-.tetrah b nzo( of

5. ani nSt oY %@Q@ﬁ%&eﬁﬁy Siedt C2§Cf19yﬂw% ?’ %)oborg %%%4 J(réllileDCh (%%r]) 7.80

- 7.56 (4(Iﬂoomm1Ar) At stirdan@HormlsAhcurs 43 IdtmnddHRly)y 4. 32 (1H

s, CHZ NH2 2H bs H ent,

- 3Hz, CH l“3cY I-%lio a(kduﬂ% reéﬂa%oéhﬁ“lf)turr‘"t Pgi‘?ﬁ%é’rt%@(eﬂ&%%s

(tl(JRa 2, & l%@gt‘é)te Irtzove 3&12}5tarri]‘id|1;§ﬁ&:$1,rai4:%? 49 ddds Béanml e 2 24?007712
m nonet hy enzoy et hy i azo y yci ne

- 115 PCTF@Olﬁ&S@(rgém%é) LRFehYIES SPaRAdEsh éﬁ‘%{) nge“rb zsagﬁ’d %

hydr ogll eiqude usaaHdospaced wsh nentiherieehedoof mE’ﬂ@”ﬁeraB (MgS0g) and

2- am no- 3-cyanot et r ahydr.obenzo(b) t hi ophene (pregpar ed according to general 5

pr ocedur € VAPOLRF chéd Spradtvecttdre ARty lagster 93 %) .

N-t but yl oxycar bonyl - 2- et hyl -t hi azol - 4-yl gl yci ne. The am no acid was
prepared  us the procedure described in Exanple 74. The 3-cyano Igr_oup was

hydr ol ysé# NMgS-(QH? ocar bohy/| PR8I fY hl-lefdlzélfhyﬁe@%eFlaItl the $i ndrd

deprotect4' %5 tze@; JGO JCH MRMBZ M?Q'B\IH 3 §(7(J<bi i sjArbMe 8. '3“&27@1"1?)(1 ;

69 (151H=L ts,/ JZH; 7. 5 ﬁlﬁ (ﬂrﬁ- %%ullH s, CHPhj .4, 31 (1H, s, CH2NH2)
. 3.27 (2H, g, J = 7.5 Hz, CHzCH3) . 2.82 (2H, bs, CHZ) : 2.77 (2H, 15 bs,
CH2) ; 1. 93 (4H, bd, CH2CH~) ; 1.52 (3H, t, J = 7.5 Hz, CHZCH3 ) Hplc
(tuna 2, Metadgilert— (N-BQG-amih @ {I980)-a~azidophenylacetate

A solution of methyl 4-(N-BOC-aminomethyl)phenylacetate (9.34
g; 0.033 mol) in THF (100 mL) was stirred under argon at -78°C

20 and potassium bis(trimethylsilyl)amide (16.7 g, 0.084 mol) in
THF (50 mL) was added. After stirring for 30 minutes, 2,4, 6-
triisopropylbenzenesulfonyl azide (31.1 g, 0.101 mol) was
added 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 mixture was then partitioned between ethyl
acetate (500 mL) and water (500 mL), separated and the organic
layer dried (MgSO4). Evaporation of the solvent and
purification of the residue by silica gel chromatography
afforded the azide (7.1 g, 67 %).

30
Y NMR (CDCl3): 7.28 ppm (4 H, s, Ar); 4.92 (1 H, s, CHNj3);
4.25 (2 H, s, CHNH); 3.69 (3 H, s, OMe); 1.38 (9 H, s, “Bu).

Methyl 4- (N-BOC-aminomethyl)-o-aminophenylacetate
35 A solution of methyl 4- (N-BOC-aminomethyl)-o-



20 LC/MS (tuna 2, Gadient 4): rt = 2.73 mnutes, 498 MH Exanple 101

3- (Am nonet hyl ) benzoyl -D/ h-2-(trifl uoronet hoxy) phenyl - gl yci ne

t et r ahydrwipanmotdi azol - 2- am de TFA salt 25 Prepared accor diorgcsen/osiee net hod
of Exanple 73, substituting 2-trifluoronmethoxybenzal dehyde for

2-chl orobenzal dehyde. 1H NVR (d9MeOH)Lg3Z2.9 (2H mAr); 7.71 - 7.37 (6H m
Ar);6.29 (1H,s, CHPh) ; 4.20(2H,s, CHzNH2) ; 2.72 {2H, bs, CH2) ;30 2. 63
(2H, bs, @d&)ﬂophbn&ﬁ@%@t&t& o @H@) 0 Idnzlzc molynar? et@yadisentt 2t (50 mi4. 1l
(990) LC/I\/S (tuna 2, Gradient a@g ?@ m nut es, 506 M+ 35 WO

02/ . 177GY3FCPrEBBEL08SEE PRiG &pré feg “(Aé’ﬁoné?ﬁyPFaCtlon vessel
benzoyl - Bals- Z2aklehl lpueicometohexys).phemihdl Weidiergkn( Fdretioxeaishone) - t et r ahy

-dr obenzot hi ophen-2-am de TFA salt 5 Prepared according to the nethod of
Exanpl e 7Zackdiest Mg 2as iflildersde thaesén £81ddsy dgad gvaporated in

2- chl ok0 h a t-h <Y Gy yl t r ot hi ophene
‘in pl a%ep/%;%%l i ft%éat Ir%glheZ%;H Q%ngggﬁﬂa dl g%oggr)lﬁSIN%R (g%dwsg%%@z 8.05 (1H,

s, Ar); 8.00 (1H s, Ar); 7.7 - 7.4 (6H m Ar): 6.3 (1H s, CHPh), 4.21
2H, 7 2 67 ,
G 1 Bang)cBeld {Spafipst T, Wi (M3 e iy (i
027 ( 10010H), bE M5 (Hina 42,45 zileentS 4)CH nt 4= 13 1R M, nlsli,esJ =5®2H|\zm 20
Exanpl hyl | | gl

T ah o SR br BpearSenay ot BUEhT g D8 RuRY oRterar Seh PPN e

DVBO) 108.590Blt) H, d, J 6 Hz, NH), 8.05 (3 H br s, NH25 3+) 7.91-7.10 (11
H NH & Ar), 5.91 (1L H d, J 6 Hz, a-CH), 4.20 (2 H s, CHzPh), 4.01-3.90
(2 H m CHN), 1.71-1.59 (4 H m CHZCHZCH2CH-) . Peaks due to

CHZ CH2 CHE{SA vl @t-QINs-BOCS- antiSioietth i1y -wle(mat er (from d6 DMSO) peak around
2. 4ppm 30 Hplc (Luna 2, Gadient 1): 4.34 mnutes. LC/ M5 (tuna 2,
c;ad|entb@pzmmpxyqankynﬁlﬂnxnp)Rhﬁymmaqataqme conpounds exenplified

gl?r%ggg‘r%\‘e’félorl%‘ﬁo?ﬁe%% QU L PE 53D W) B L0 ) LY RLASE R A 1% /BT hod

15 (15 mL) was treated with triethylamine (0.25 mL, 1.8 mmol) and
benzyl chloroformate (0.26 mL, 1.8 mmol) and allowed to stir
at room temperature for 1 hour. The reaction was diluted with
ethyl acetate (40 mL), washed with brine (2 x 25 mL), dried
(MgS04) and concentrated under reduced pressure to afford a

20 yellow oil. The benzyloxycarbonyl ester was purified by flash
chromatography on silica gel (ethyl acetate / hexane 1 : 1) to

give a yellow solid (312 mg, 66 %).

'H NMR (CDCl3): 7.32 - 7.15 ppm (9 H, m, 9 Ar); 5.80 (1 H, br

25 s, NH); 5.30 (1 H, d, J= 9.6 Hz, CH); 5.01 (2 H, s, CHyPh);
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) -0~ (N-benzyloxycarbonyl) -
30 phenylglycine

A solution of the ester (356 mg, 0.83 mmol) in tetrahydrofuran
(15 mL) was treated with 1 M LiOH (1.7 mL, 1.7 mmol) and
heated at reflux for 3 hours. The solvent was removed under

35 reduced pressure and the residue diluted with water (20 mL).



WO 02/-t7712 -117 PCT/ G BOL10552G (1993) J. Biol. Chem, 268, 4734 to 4741,
and to be selective for tryptase over other serine proteases tested. The

f ol | ow ngwapepawrds are synthesised in simlar manners to fCdBeR5526
illustrated by Exanples 1 - 103.

3- (Ami nonet hyl ) benzoyl - DY L- 2- chl or ophegwyl gl yci ne

3net hanesul fonyl -~, 5,6, 7-t et rahydr obenzo( b) t hi ophen-2-am de
trifluoroacetat 6,88l tedbhchy (A noneihy| 3 benzoyd s\ Lu@r chhQr epbenyl&bysi ne

3am nocar bonyl -4, 5, 6, 7-t et rahydr obenzo(b) t hi ophen-2-ani de trifluoroacetate
salt (ExahAe 999 15 3raq@irhoneinydfibehzasatare - B3 chldl dphknyTle yci ne
3-(pyrid-2yhpindd % Jﬁf@tefﬁ%jé@@%:% Lt ephesseyaninde ddidditgrnacet at e
salt 3-(Am nonet hyl')benzoyl - D/ L- 2- et hyl t hi azol -4-yl gl yci ne 320 _

met hanes MY | LB RIS diD )t -5 aari el tew fsabidacet at e

sal t (Examp}e ) g (Hnomt hyld b@é‘].zf)]}/%% ¥ drifa &4 Wiﬁ%g@%ﬁﬁ{éﬂ' ycine

‘3am nocar bonyl -4, 5, 6, 7-tetrahydrobenzo(b)thi ophen-2-am de
trifluorcacetbteaisadn. (Exanpl e 100) 3- (Ami nonet hyl ) benzoyl - DY L- 2
-ethyl thi azol -4-yl glycine 3(pyrid-2-yl)-

4,5, 6, 7-tetrahydrobenzo(b)thi ophen-2-am de trifluoroacetate salt 30

3- (Ami non®t (A cemethyy 1 ) Hdn 2oyt -8~ (gminghathyel Nehenylglycine 3-
3net hanesul fonyl -4,5,6, 7-t et ydr obenz t hi ophen- 2- am de )

ST o SR Sy L i o So7 S apisphenss B thiaSienT xami 4526
3- (Amnpnef it DENgOYdadddats L@ 3- pyridyl glycine 3

am nocar bonyl -4, 5, 6, 7-t et rahydr obenzo(b) t hi ophen-2-am de trifl uoroacetate
salt (Exanmple 91) 5 3-(Am nonet hyl ) benzoyl - D/ L- 2- chl or o- 3- pyri dyl gl yci ne

3-Cyano 1y nyMR (d; acetonitrile): 8.50, 8.01, 7.75-6.88 (1 H, 1 H, 14
H, d, J 6 Hz, 8, m, Ar & NH's), 5.81 (1 H, d, J 8 Hz, «a-CH),
4.15-3.95 (6 H, m, CHoCH; & 2 x ArCH,NHy), 2.65-2.45 (4 H, m,

15 CHoCHyCHoCHp), 1.72-1.60 (4 H, m, CH,CH,CH,CHp), 0.84 (3 H, t, J
7 Hz, CH.CH3).

Hplc (Luna 2, Gradient 1): rt = 3.382 minutes.
LC/MS (Luna 2, Gradient 4): rt = 2.17 minutes, 521 (MH").

20 Examples 63 - 70 were prepared in a manner analogous to
Example 16 except that the indicated amine was used in place

of 2-aminobenzothiazole.

Example 63
25 3~(Aminomethyl)benzoyl-D/L-phenylglycine 6-nitrobenzothiazol-

2-amide trifluorocacetate salt
Prepared from 2-amino-6-nitrobenzothiazole.

30 'H NMR (d4 methanol): 8.62 (1 H, s, Ar); 8.09 (1L 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, CHyNHj).

3.76 minutes.

1.91 minutes, 462 (MH)".

HPLC (Luna 2, Gradient 1): rt
35 LCMS (Luna 2, Gradient 4): rt

N



5,6, 7-tetrahydrobenzo(b)thi ophen-2-am de trifluoroacetate salt (Exanple

) 3-(Am nonet hyl ) benzoyl - D/ L- 2- chl or o- 3- pyri dyl gl ycine 3-(pyrid 10 2-yl)-
5, 6, 7- t wior@hyenobenzo( b) t hi ophen-2-am de trifl uor oacet atre13@bd1/05526

(Am nonet hyl ) benzoyl - DY L- 2- chl or o- 3- pyri dyl gl yci ne 3 et hoxycar bonyl -

, 5, 6, 7-tetrahydrobenzo(b)thi ophen2-2gam de 15 trifluoroacetate salt
Exanpl e 90) 3-(Am nonet hyl ) benzoyl - Y L- 2- chl or ophenyl gl yci ne 4,5,6,7

et rahydr obenzot hi azol -2-anmi de trifluoroacetate salt (Exanple 88) 20

3- (Am nonet hyl ) benzoyl - DY L- 2- benzyl t hi azol - 4-yl gl ycine 3

met hanes Bxponye- 845, 6, 7-t et r ahydr obenzo( b) t hi ophen- 2- ani de trifluoroacetate

-Zﬁ!hoggrg 3ﬁﬁ5§$§$%g¥h}§?$§% gfo §528?§?§ﬁh%g%2n0 _9t% %3% PPPXbroacetate

salt 3-( BenkopRiAyb)bgramibeDilkiflhenspbbithgaokadtyl gl ycine 3 30
cyano-4, 5, 6, 7-t et rahydr obenzo(b) t hi ophen-2-am de trifluoroacetate salt
‘3- (Aniﬁonethyl)benzoyl D/ L- 2- benzyl t hi azol -4-yl glycine 3 (pyrid-2-yl)-
4,5, 6, 7- bekpahydr ebenzotBnt AbopherhdxgabdBonyOeB2brh{40231=119
trifluoroacetate salt

4,
89
4
3-
4
(

t

'H NMR (d; methanol): 8.57 (1 H, s, Ar); 8.09 (1 H, d, J= 7.2
Hz, Ar); 7.97 (1 H, d, J = 7.2 Hz, Ar); 7.70 - 7.35 (7 H, m,

10 Ar); 5.92 (1 H, s, CH); 4.38 (2 H, g, J= 7 Hz, CHpCH3); 4.18
(2 H, s, CHNHz); 1.41 (3 H, t, J = 7 Hz, CHyCHj).

HPLC (Luna 2, Gradient 1)}: rt 3.88 minutes.
LCMS (Luna 2, Gradient 4): rt = 2.07 minutes, 489 (MH)"
15

Example 65
3~ (Aminomethyl)benzoyl-D/L-phenylglycine 4,7-

dimethoxybenzothiazol-2-amide trifluoroacetate salt.

20 Prepared from 2-amino-4, 7-dimethoxybenzothiazole (synthesised

as described below).

2-Amino-4, 7-dimethoxybenzothiazole
Sodium thiocyanate (830 mg, 10.2 mmol) and 2,5-

25 dimethoxyaniline (1.56 g, 10.2 mmol) were stirred together in
methanol (10 mL) at -5°C under argon. Bromine (262 pL, 5.1
mmol) was added dropwise and the solution was stirred for 2
hours. The reaction was partitioned between ethylacetate (100
mL) and water (100 mL). The organic phase was washed with

30 brine (100 mL), dried (MgS0O4) and concentrated under reduced
pressure. The aminobenzothiazole was purified by flash column
chromatography, using acetone 1/3 hexane as eluent, to afford
a colourless solid (668 mg, 31%).

'Y NMR (CDCl3): 6.90 (1 H, s, Ar); 6.34 (1 H, s, Ar); 4.20 (2

35 H, br s, NHy); 3.84 (6 H, s, 2 x OCHs).



PCT/ GBOL/ OSS2fi  3- (Am nonet hyl ) benzoyl - D/ L- 2- benzyl t hi azol - 4-yl gl yci ne 3

et hoxycar bonyl - 4,5, 6, 7-tetrahydrobenzo(b)thi ophene-2-am de 5

trifl uor oneakatezsal t. PCT/GB01/05526

3- (Am nonet hyl ) benzoyl - D/ L- 2- benzyl t hi azol - 4-yl gl yci ne

4,5, 6, 7-tetrahydrobenzot hi azol - 2-am degtri fl uoroacetate salt (Exanple 103).
10 3- (Am nonet hyl ) benzoyl - IJ L- 6- et hyl pyri di n-2-yl gl yci ne 3

nmet hanesul fonyl -4, 5, 6, 7-t et rahydr obenzo(b) t hi ophen-2-am de trifl uoroacetate
salt 15 3-( Am nonet hyI%benzoyI - D/ L- 6- et hyl pyri di n-2-yl gl yci ne

3~am nocabminanstisy ) henzenl i foepheipd glyoitem Z1-am de trifl uoroacet ate

ayano- 4 S e 17 R TR 1919 Pkt ate sal
U oreihy bemor s oy Sty (071200
-31?Aniﬁbﬁ@tN&?¥géﬁz§§%géfﬁigfngtﬁglE}rﬁhiﬁ123§$élyc?§e'3 e?ﬁoi@cﬂrb@nyl-

g, ?,AG, 7- Uei)[];aryﬁb@benlzoi@) t%iwphﬁﬁﬁﬂsﬁr@&@ d@32t (1i ff:w(?e?,oa;ge)t Atz ol t2 180
- (Am nonet enzoyl - - 6- met hy rrdin-2-y cl ne
4,5, 6, 7- t%t r(‘ﬁi?%lﬁbbe 28&:(528? - B aﬁgé@ t r?fﬁ‘%:o?%a%'et%vt Gt

HPLC (Luna 2, Gradient 1): rt = 4.23 minutes.
10 LCMS (Luna 2, Gradient 4): rt = 2.22 minutes, 477 (MH)'.

Example 66
3- (Aminomethyl)benzoyl-D/L-phenylglycine 4-methoxy-7-
methylbenzothiazol-2-amide trifluorocacetate salt.

15
Prepared from 2—amino-4—methoxy—7~methylbenzothiazole, which
was synthesised in a similar manner to 2-amino-4,7-

dimethoxybenzothiazole described in example 65.

20 2-Amino-4-methoxy-7-methylbenzothiazole
'H NMR (CDCl3): 6.96 (1 H, s, Ar); 6.59 (1 H, s, Ar); 4.12 (2
H, br s, NHz); 3.83 (3 H, s, OCH3); 2.40 (3 H, s, CHj3).

LCMS (Luna 2, Gradient 4): rt = 3.10 minutes, 194 (MH)"*.
25
3- (Aminomethyl)benzoyl-D/L-phenylglycine 4-methoxy~-7-

methylbenzothiazol-2-amide trifluoroacetate salt.

'H NMR (d4 methanol): 8.08 (1 H, s, Ar); 7.92 - 7.82 (2 H, m,
30 Ar); 7.61 - 7.45 (5 H, m, Axr); 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, CHzNHp); 3.70 (3

H, s, OCHs); 2.30 (3 H, s, CHs).

HPLC (Luna 2, Gradient 1): rt

LCMS (Luna 2, Gradient 4): rt

3.88 minutes.
2.22 minutes, 461 (MH)".

35



WO 02/.77&G CLATMS 1. -120 A tryptase inhibitor conpound of fornmula R~ Cy
Lp ~X * L~ H2fV K6a (T) PCT/ @01/ 0SS2G 5 (I) where: RS represents am no,
hydr oxy, woioaamethyl, hydroxymet hyl or hydrogen; R6a repr egartmilgstsogen or
methyl; 10 X-X is selected from-CH=CH, -CONR a-, --NHCO, -NR a-CHz-
-CH2-NRla- , -CH20- , -OCHz- , -COO -87~-0C=0O arid CH2 CH2 - ; R a
represents hydrogen, (1-6C) al kyl or phenyl (1-6C) alkyl; L is CONR d (CH2)
",in thﬁbmpnéssﬂ or 1 and RId is hydrogen, 15 (1-6C) alkyl or phenyl

(1- &0 al kyl; is a_saturated or unsaturated, nono or poly cycl i_.c, hono
or heter 8&‘61“5‘-6%‘?69?1)BFBF@Y&BP%%BR@&N&H&&’&"FOGIBeFPH ~atoRs 6and

optional g i % 20 each R3a
N ndependgﬁfﬁaﬁﬁhkbgﬁﬁgggﬁlaﬁgér ox?f]fa&aflrtg%EigBEgﬁﬁg%?FGé)hlgl'T(yI , (2-60
al kenyl , (2-60) aI kynyl , (160) al kanoyl (1-6C) al kyl am noal kyl ,

hydr oxy(1-6C) a al kgx aI Kyl C aI koxycar bonyl ,
“(1- 6C)¥aIJPk§P§Pﬁe o ﬂ?onylam¥L % mfe hé’(]:) %éI%KyI% &6%1#@% 25

am noacebghzothi6Epalkk dpaybatiedo ashydsaxy ptdé Beabkanoy| am no

am no( 1- 6C) al kanoyl am no, (1-6C)al kyl am no(1-6C)al kanoyl am no,

di (1-6C) al kyl am no( 1- 6C) al kanoyl am no, (1-6C) al koxycarbonyl am no, am no,
hal 0, cyarehlBirb~a-melthgllcytibhexahlonkt.hi o, (1-6C1 al kyl sul phonyl, (1-6C)
al kyl sul phenyl, 30 im dazolyl, hydrazido, (1-6C)alkylimdazolyl, (1-60QC
WD 02/.477& -121 PCT/ GBA / CSS2G

10 To a stirred mixture of 4-methylcyclohexanone (897 mg, 8

mmol), Mn(acac)s (28 mg, 0.08 mmol) and moist alumina (4 g) in
dichloromethane (80 mL) under argon was added finely
pulverised sodium chlorite (1.8 g, 16 mmol) and the mixture
was stirred vigorously for 16 h. The mixture was filtered

15 through celite and the residue was concentrated under reduced
pressure. Purification by flash column chromatography using
ethyl acetate / hexane (1:9) as eluent afforded the

chlorocyclohexanone as a colourless liquid (230 mg, 20 %).

20 *H NMR (CDCls): 4.15 (1 H, m, CHCl); 2.97 -~ 2.85 (1 H, m,
chex); 2.36 - 2.10 (3 H, m, chex); 2.00 - 1.87 (1 H, m, chex);
1.85 - 1.73 (1 H, m, chex); 1.45 - 1.28 (1 H, m, chex); 0.97
(3 H, d, J = 7 Hz, CHCHa).

25 2-Amino-6-methyl-4,5,6,7-tetrahydrobenzothiazole.

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 mixture was concentrated under
30 reduced pressure and the residue was purified by flash column
chromatography using methanol / dichloromethane (1:9) as

eluent to afford the amine as a yellow oil (87 mg, 36 %).

'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);



al kyl sul phonam do, (1-6C) al kyl am nosul phonyl, am nosul phonyl, (1-6C)
hal oal koxy, or (1-6C) haloal kyl; Xl is a bond, O NRzp, CHz, CO CON\R p,

R pCO 50wo MR7#®0z or SOZNRI p; 5 R3i is phenyl or pyrldylp(:TRtmnms«zaS
defined for Rla%Lp is selected fromR3 N~ ~NR3 -~ Rs S~Si i i R32 NI

Si R3v Rsz 10 in which R3v NI | RsZ 3gRsz S Si i Rsv Rsv S Rsz S ~ ~
R3y Xza and S in which R3 is an anmi no aC|d resi due, N- (1 15

6C) al kyl ocarb yI, di )aI Kyglsansngca
N-(16C) a?k Pam %ogpka%oyl i %ilie@ )alokgnogpa?h ng(l GC) al Earﬁor%/{lcm) '

C- hydr oxyam no( 1- 6C) al kanoyl hydr oxy(2- 6C) al kanoyl am no( 15C) al kanovl ,

di (1-6C) al_kyl am nog en (0)¢ _

(1-60) al éaﬁoyﬁnﬁﬂezi-%@?‘n?ﬁy F’% h&&)y"igﬁi‘?(é%??( émg‘%%ﬁ‘ & 54y ani do
(caor animet&ahgaxbbénsskhh&aaayh ahuﬂkpxxﬁfiﬁskah&amaxb s@ltﬁc

6C) al koxy(l 6C)al kyl, (1-6C) 25 6C) al koxycarbonyl, (1-6C) alk nitro,
thiol, (1 6C) al kyltr ~xy, (1-6C) al kyl, (2-6C) al kenyl ~xycar bonyl, (1-6C)

al kanoyl *ufRdR o] Re(thH0BI kanad ,- fw@pmthQa%mh'm%wmw & kaxy
(1-6C) al kanoyl, (1 ~| koxycar bony7l %1 5C) al kyl , 1rmy| am no, am no, haI o,
cyano, .8, CiZ6CF drRyFgul Ashyl \7&05(32/(?7 mypar); 7.49 -7.

(3 H, m, Ar); 5.90 (1H, s, CH); 4.22 (2 H, s, CHyNH,); 3.89 -
2.51 (3 H, m, chex); 2.40 - 2.22 (1 H, m, chex); 2.09 - 1.88

10 (2 H, m, chex); 1.61 - 1.40 (1 H, m, chex); 1.11 (3 H, d, J =
7 Hz, CHCH).

HPLC (Luna 2, Gradient 1): rt
LCMS (L.una 2, Gradient 4): rt
15

4.12 minutes.

2.14 minutes, 435 (MH)".

Example 68
3- (Aminomethyl)benzoyl-D/L~phenylglycine 5-ethyl-4,5,6,7-

tetrahydrobenzothiazol-2-amide trifluorocacetate salt.

20 Prepared from 2-amino-5-ethyl-4,5,6,7-tetrahydrobenzo-thiazole
(prepared in an analogous fashion to 2-amino-6-methyl-4,5,6,7-

tetrahydrobenzothiazole described in example 67).

6-chloro-3-ethylcyclohexanone.

25
'H NMR (CDCls): 4.32 - 4.24 (1 H, m, CHCl); 3.12 - 2.94 (1 H,
m, chex); 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, chex,
CH2CH3); 1.03 (3 H, m, J = 7 Hz, CHCH3).

30
2-Amino-5-ethyl-4,5,6,7-tetrahydrobenzothiazole.

'H NMR (CDCli): 5.01 (2 H, br s, NHp); 2.64 - 2.36 (2 H, m,
chex); 2.19 - 2.03 (1 H, m, chex); 1.93 - 1.75 (2 H, m, chex);
35 1.69 - 1.55 (1 H, m, chex); 1.46 - 1.26 (3 H, m, chex, CH,CH3);



6C) al kyl sul phenyl or hydrazi do; R3y represents R3 or a group of formula
PCT/@BO 1 /0552G Rk_G&Z-Xa_ in which & is absent or represents (1-30C

a7. kanediwb.02fmeks 5 absent or represents O S, SO SOz NRCT/GE01/08320, C0O,
CONRL, NRLCO SOzNRL or NRLSOz; Rk represents a carbocyclic or heterocyclic
group, optionally substituted by R3; _ggd RL represents hydrogen or
(1-6Qalkyl; R3~is oxo or is as defined for R3Y, and X~ is O S or NR~ 10

in which Ré,oh% 2, V@l ug Lndependenfdyy,)sel ected froma value for R3v ; or a
physi ol ogl cally tolerable salt thereof. 2. A conpound as claimed in daim
1, in which: 15 each R3a independently is hydrogen, hydroxyl, (1-6C)

al koxy, g1 ?éiP8h§¥g¥1; ?§£%¥§ #zﬂybheﬁﬁﬁgi%cé 5y§¥éth 16¢) 8l kagoyl , (1-60)

.al kyl ami ho 1-6C0) a koxya[' kyl, (1- 60

al koxycatbeﬁahyd(:&béﬁ)zoahkgllzam-aeamidenyk;fanpnoéei-eee):al kalt CO\|H2
CHzCONH2, 20 am noacetyl, (1-6C)al kancyl am no, {1-6C) al koxycar bonyl am no,
-ani no, 2 hal o, cyano, nitro, thiol, 1-6C) alkylthio, (1-6C) alkyl sul phonyl,
(160) ahkyiaw! phemdondridazol ¥a hyrazi @0, ( In,6@kalikyliss dazol,yld (15 6)

al kyl sul phonam do, (1-6C) al kyl am nosul phonyl am n ul p I, . (l,-6C
hal oal koxy - 8rHe12%r$€37hépoa|Eyﬂ X8 s B/bBRU; O % 9 %§2<3 bv m%sl is

phenyl OQHW@' BY Q?Jbﬁt' TsUt @ﬂﬁeMR@@ Q-Hd |SP Cﬂgm@ﬂ QCtZG@OfI’—OfEI NOl (F@V\OPN R3 ~
s ~~~Li's ~s:
02/ 47700 - $hexPeTPERE1 -/ 8582G (Rall, RMe Réeixé'alll 331 no aé?d ?egr dﬁ‘e

N-(1- @53@ngPanun@@atb@nxb (AL i f1- BkahkyhagiznacarBenyb, 1, m, chex,
N- (1- 6C) al kyl am noal kanoyl N-(iGC al kanoyl am no( 1- 6C) al kanonyl

C- hydr ox¢8et 0 (;1-060) %l (k3aribylt 5 vy dr &@r £H8€Hal kanoyl ami no( 1- GC) al kanoyl ,

di (160 al kyl am nosul fonyl, hydrogen, hydroxyl, (1-6C) al koxy, (1-6C)

al kanoyl oxy, (1-6C) alkyl, (2-6C) alkenyl (2- 6C) al kynyl ,

(3-60) al kI@hSZI d%ylnar Bonﬁlradeﬁn&):)atrltaﬁoﬂl > adnkgest- 60) al kyl, ami do ( CONH2)

, 5 | +
e (0 e b ey e aaes o

(1-6C)al koxy( 1- 6C) al kyl , (16C) al koxyca_r bonyl (1-50Q) al kyl,
(1-60 al E&)é%%zireb%@yl , (16C) al kanoyl am no, am no, hal o, cyano,
3- (Aminomethyl)benzoyl-D/L-phenylglycine 5-methyl- 4,5,6,7-

tetrahydrobenzothiazol-2-amide trifluoroacetate salt.

20 Prepared from 2-amino-5-methyl-4,5,6,7-tetrahydrobenzo-
thiazole (prepared in an analogous fashion to 2-amino-6-methyl

4,5,6,7-tetrahydrobenzothiazole, described in example 67).

6-Chloro-3-methylcyclohexanone.

25
'Y NMR (CDCls): 4.13 (1 H, m, CHCl); 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 H, m, chex); 1.03 - 0.91 (3 H, m, CHCHj3).

30 2-Amino-5-methyl-4,5,6,7~tetrahydrobenzothiazole.

H NMR (CDCls): 4.71 (2 H, br s, NHp); 2.62 - 2.49 (2 H, m,
chex); 2.15 - 1.76 (4 H, m, chex); 1.50 - 1.31 (1 H, m, chex);
1.01 (3 H, d, J= 7 Hz, CHCHj).

35



vitro, thiol, (1-6C alkylthio, (1-6C)alkylsulfonyl, (115 6C)al kyl sul phenyl
or hydrazido; and R3y represents R3 or a group of fornula RKk_GZ Xa_in

whi ch GZ weprasmpts a bond or (1-3C)al kanediyl, Xa representrscsipsszd, CO
OCO COO or NHCO, and Rk represents a 20 carbocyclic or heterocyclic group,
optionally substituted by R3. 3. A cogpound as clained in Caim1l or Caim
2, in which R5 is amno or hydrogen. 25 4. A conpound as clained in Caim
3, in whic j ~Pr1,C : gLai ho1d ai , 7LN whi ch
I ki A e S LT P v o S AN
i N whi chtxtXahgdfthkhzdthiazgohpduauids tkaFlmedroacehgteneadt.Clains 1 to 6,
in 35 which the al pha carbon atom (*) has the confornation that WO
-0217762 -124 PCT1GBUL/ 0sSS26 woul d result from construction froma

D- a- am nbaaiNR NHP- GEEGrnGDOH shere -t e 8HZA 2r elpr es ey ;par.t7of X-. %6 8.7 A

conmpound as_cl ai red_i p any one of ai t , Ln i ch represents
-cycl oa k?!,mpigﬁp?d?ngp,(%hgnyﬁf §gﬂ’ng§ﬁélégeéioiypa52€¥$’fggfﬁf t hi enyl ,
inLd?zFlyLséoxafaléﬁ, ghﬁaxpl%lep?r2d¥5,émyHthdiFyéx>gyeazFB¥|%.aaprthyl,
i ndol yl, indanyl, 3, 4-dihydrobenzaqf ur enzofury enzo t hi eny

gr oup, oé?iBna%rycgﬁﬁéfi%ugéd—b§'§§a(§rHR3WXiC ng.cﬁﬁgé ound as cl ai ned
in daim8, in which Cy represents cycl ohexyl, piperidin-4-yl1l, phenyl,
3,4-nethglenedioxy-ghenyl,'fur-2-y1, thien-ﬁ-éL, t hi en-3-yl, imdazol-4-yl,
oxazol - 4HFEC §kup8| ¢5- GFadifnEzd) 24551 = EnHzBLRBEGE: pyrid-2-yl, pyrid-3
15 yl1opytmd- 414ha PYr&Phdiang- yh . BYrimpdio- AinliceBYr dmdiRudy!
pyrazin-2-yl, pyrazin-3-yl, naphth-1-yl, naphth-2-yl, indol-5-yl,

i ndan-5-yl, 3, 4-di hydrobenzofur-5-yl, benzofur-2yl or benzo [b] thien-2-yl,
optionalh*a%FQ§tbbuted by R3a or R3,X1. 20 10. A conpound as clainmed in
Claim8 or aim9, in which R3a is hydrogen; hydroxyl; nethoxy; ethoxy;

i sopr opoRy (Amdnpmethyl hpenzegdpPdpybhenvdoglivcipeofanthvl-#sSpbofanoyl ;

met hyl am_nonet hyl ;. di ne | ami ngnet byl ; . h oxynet hyl . carhoxy;
nethoxyg%?%§F%Yé5?Hg§§8%B%3ﬁ§P;Qe 8%?c§%é%%§?¥°?ge#%Fﬁyfgnghocarbonyl;

di mret byl am nocar bonyl ; am nonet hyl ; CONH2; CH2CONH2; am noacetyl ;

fornyl am_no; acetyl am no: hydroxyacetyl am no, di nmethyl am noacetyl am no,

met hoxycBEBBAYPEANTABR et ABkPear bRV aAFRBY Lt BuPoRydar bonyl ani no: ami no;

fluoro; ¢BkeRAYdRHBERZCENEA0130 (Birkbarelnhal deBBEABEENLR] ofBt; hyheul phonyl ;
et hyl sul phon met hyl sul phenyl ; 1 m dazol -4-y1; hydrazi do;

| ' ' _ _
2-nethy|Pﬁﬁﬁii@?n@yr?sﬁéﬁﬁyW§§l6ﬁ§ﬁ§ﬁ§nﬁ@o?ne?ﬁ9F§BFﬁﬁ§ﬁyPﬁﬁﬂao%n the

”EthY!a”%@ﬂ%HEB@Q“MEingtBXkéﬂPEQ&Uh@ﬁ?@ﬁ%ha@ﬁbﬂ@sU|phO“Y'? trifluoronethoxy
or trifludronmethyl; and 35 R3I'Xlis phenyl, phenoxy, phenylam no or benzyl.
11. A2Bonpound as clained in Caim110, in which Cy is

2-amino-7-oxo0-4,5,6,7-tetrahydrobenzothiazole.

A trace of benzoyl peroxide was added to a mixture of 1,3-
cyclohexanedione (2.24 g, 20 mmol), N-bromosuccinimide (3.56
25 g, 20 mmol) and thiourea (1.52 g, 20 mmol) in benzene (100 mL)
and the mixture was heated at reflux for 3 hours. The solution
was cooled, concentrated under reduced pressure and
redissolved in saturated NaHCO; solution (100 mL). The aqueous
solution was extracted with ethyl acetate (3 x 100 mL) and the
30 combined organic extracts were concentrated under reduced
pressure. The residue was purified by flash column
chromatography using methanol / dichloromethane (1:9) as

eluent to afford the ketone as a yellow powder (747 mg, 22 %).

35 'H NMR (dg DMSO): 8.25 (2 H, s, NHp); 2.88 - 2.80 (2 H, m,



WO 02/-t7712 PCT/ GBA / 0SS2C - 125 sel ected from cycl ohexyl, piperidin-4-yl,
1-acetyl pi peridin-4yl, 1-propanoyl piperidin-4-yl,

1-i sobut ywy @i4pani di n-4-yl, lam noacetyl pi peridin-4-yl, pheiydeoi/0s526

2- am nophenyl, 4am nophenyl, 3-hydroxypheny| 4- et hyl phenyl, 2,4 5

di met hyl phenyl , 3, 6-di net hyl phenyl , thylphenyl 4 ' isopropyl phenyl,

4- hydr oxphenyl , 3-am nonet hyl phenyl , ﬁanlnonethylphenyl 4- ( HZNCO) phenyl ,
4- hydr oxygeiihy] Phesy! .. §hwr@z<yﬁetlnylw 2-hydr oyt fylipheny!

4- carboxyphenyl 4-1 sopr opoxyphenhyl’ 2-ch orophenyl

3, 4- neth?ﬁéﬁéﬂﬁbkyphenyl 10 4- phenyl phenyl, 4- phenoxyphenyl,

5-net hyl fur-2-yl, inidazol-4y|, 2-nethy|thiazo|-4-y|, 2- am not hi azol - 4-yl,
-2f or nyl am not hi azol -4-y1, 2-am nothi azol -5-yl, 2fornyl am not hi azol -5-y1,
2- phenyl 2haminb=7-pithydidenydpyr, bd 637 te8rabydybpenzdtBinkole
3-anin§-pyrid-4-yl, napht h- 1-yl, 15 napht h-2-yl, benzofur-2-yl,

2- met hoxyphenyl, 3-net hoxyphenyl, 4-nethoxyphenyl, indan-5-yl,

2- met hyl hhisgptienyh, o&”%‘th)j;'l’inﬁkgﬂ@b&ﬂw brSmﬂEthBSNﬂ filhnyhpheoyb, mr., 2.4

2mret hyl sul phonyl phenyl - met hyl sul phonyl phenyl , 3-N, Ndlnethylanlnophenyl
2, 3- dlhyHWB%énY6§u?§ﬁe§ 9F°p§1§6 EPoﬁDEHéH§P°n3O§y§ﬁ8pﬁ§ﬁ9pe (83 mg,

2- nEthOXECQQbﬁﬂMhPhQﬁyTHFZQHbO%E¢aéEOBMbﬁhEBMberatGQEhﬁhBEQangon and
2-fluoro henyl 6am nopyri d-3-yl, 2-ethylthiazol-4-

2-benzyl theazsluiion W?ﬁetsﬁﬁ‘lréfﬁﬁf éﬁan%dépﬁrazéﬂu@oyﬁ NHGhi 30 BpyEe@- 8Lyl
2hydr oxyaeet ¥hamhAgkhi azal theykus eh‘s%ﬁ' weshybapeneagebyl udder

am not hi azol -4-yl, 2-trifluoronethoxyphenyl, 2trifluoromethyl phenyl,

3-chl or opgArgegd- 9F65§U#€th?hﬁyﬁﬁélgu?lWaﬁy?&fﬂﬁlzdypy §}ﬁ§@|ﬁoéuﬁp
pyr'”‘d'EhgoMEtéﬂga§ﬁ§'EEQh@ Ae¥hand?- /Adﬁe Qgﬂe@ﬁa%%a' 'anny one of
Clains 1 to , iS a group o formul a Xb Rss in
whi ch onéléﬁnkatanéfﬁﬁrdstNeaﬁmlnﬁeaétheveﬂéONHS@ﬂlS éﬁdmg,vﬁﬁozb-477c2
-126 each of R3x and R36 is as defined for R3a. PCTJG B0l /05526 13, A
conpound as claimed in Caim12, in which Xais Sand Xo is N 5 14. A
conmpolihd TasNMR al GREL i) @ i @2 For oGl al m ﬁ3 9 iHe WHHHSH3R39 4i. § Thy@r dgebhrand

Eﬁérgiy? drgﬁérkanoyfg%1gggyl(%f%}?§66§ nlnox#ﬁanoylamﬁg R, om,

(1- 6C) al KgCEe) £ ohy8 &ni-nd, 7phehyl, 10, (ﬂHdﬁé_hEﬂb) 7 16,63 €dHnippusd ds=cba®med in
any one gf C%ﬁb 1 to 14, in which Cy is pyrid-2-yl, pyrimdin-2-yl,

pyrim din- ‘ y —bbra2|n 2-yl, pyrazin-3-yl or oxazol-4-yl optionally 15
substituted by R3a or R3i XI. 16. A conpound as clained in any one of C ains

3, anei Ry PNBRBRIBRERH SeFaryR -/ BRFPY B HA2En JrechirtadoPyF: 7-

tetrahydrobenzothiazol-2-amide trifluorocacetate salt.

H NMR (ds methanol): 7.92 - 7.84 (2 H, m, Ar); 7.60 - 7.28 (7
H, m, Ar); 5.77 (1 H, s, CH); 4.11 (2 H, s, CHyNHz); 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, CHpCH3); 0.92 (3 H, t, J = 7 Hz, CHpCHj).

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~ (Aminomethyl)benzoyl-D/L-2-chlorophenylglycine 3-
ethoxycarbonyl-4,5,6,7-tetrahydrobenzo[b] thiophene-2-amide

35 trifluorocacetate salt



20 pyridyl, naphthyl, benzofuryl, or benzo[b]thienyl group, optionally
substituted by R3a or R31X1 in which Xi is a bond, O NH or CHz and R3i is
phenyl opigapabi¢ge substituted by R3a and each R3a i ndependefidyoiioss2e

hydr ogen, hydroxyl, (1-6C) al koxy, (1-6C) alkyl, (1-6C)al kanoyl, (1-6C)

al kyl am noal kyl , 25 hydr oxy(1- 6C) al kylg, carboxy, (1-6C) alkoxyal kyl, (1-6C)
al koxycar bonyl, (1-6C) al kyl am nocar bonyl am no( 1- 6C) al kyl CONH2,
CHzCONH2, am noacetyl, (1-6C) al kanoyl am no, (1-6C) al koxycarbonyl am no,
am no, halo, cyano, vitro, thiol, (1-6C) alkylthio, (1-6C alkylsulphonyl,
(1-60C aIPIMpﬁ,ﬂqmernyltha(}aanm ataazm as example 6 but using the

hydrazi dq, | . zo 6 sul ph do, (1-6C

al kyl am (O]tl %%{ Ignlanrﬁ %(;%su ogﬁg}lty %Di‘yégtlb a gaﬁgg;r?, or (1-60

hal oal kyIChlbfcop%e(rqrﬂp;)lLytcim (@dkardmdvam Gtepanelb,ad rdaducbddy Besl 35

Chi en- o e e W e Ay ATyl - Thi azol L5yl

pyri d- 2- yI pyrid-3-yl, pyrid-4-yl, naphth 1-yl, WO U2/ -L77(2 -127 PCT/ G
BO 1 /Ui 521 napht h- 2- yI benz9fur- - or benzo[b]thr en-2-yl group,
opt i onal N7 §Hl’5‘¥t"f’f‘¥f’ééfb8§‘yﬂi39 bir2Rrgh °r98heRY&SH-§6’&H& as claimed in Claim

16 or aim1l1l7, in which 5 R3a is hydrogen hydr oxyl ; rret hoxy; et hoxy;

i sopropo nethyl et hyl ; |sqprop acetyl ropano i sopropanoy;
met hyl amZy Grret i th o srRATHM o 0 Mydrd r@a:rlwoand 2=
met hoX ¥R yo RO RIRO N ,2§%{10X>2038r1b%112,3"20 'Eﬁﬁch)’)' CRrLanleq
di met hyl am nocar bonyl ; anlnonethyl ; anlnoacetyl

f or ny| aniimo: D@t et3A amno; The m@mm%rﬁWr@ rﬂjkﬁlé-‘rlkﬁj‘rtyl am no;

t but oxyc r or t :
met hyl t hr%o rretaﬁéglrgéalf(%gnr?;ﬁmufeﬂtéjhyl ? ef)hmoér%{%l rret%ﬂa;gl 5‘431 p gjnly Jy&l with

i m dazol -Dﬂ'yl (2thydylaAmdd;tie madapliiniakizoictds 1854 dubestchydwar prafitd-ani do;
et hyl sul ghany, oairﬂﬂ?c%r} TRENY é%oasllgt@bon%’ de xe"lhe\q\ﬂé% dso%ﬁgry@% he

am nosul phony tr uor omet hoxy or triftluorome

phenyll5 pesnaxying et e bl soyo bz yiln M 1620 mIc)orrpdamJas agtiad neld. i

G aim18, cy' 1cl e =4-yl

1-acetyl pi ﬁery\? y%d %%%%’gp%%%l %Pﬁgjrlﬁglolnqy}ﬁﬁe (2.26 mL, 1.66 g, 20
1-i sobut ymg i p@m&jraddlawlandls:rﬁmam‘qm® pers ditn-riced atphaubignt

4- am nop 0 4rret | he Adrrreh h I , 6 25
di nmet hyl p gﬁjyeirasciyé?t hfﬁ/lg@%du £ solg%/o%y p oealncﬁZt 4hy r%x%gnd;r@w and?‘
3-am nonﬁid@ﬂarﬂft&qylsllébrmn (o neet) hyderﬁ’terqddecn(&ﬂz:t\lcmq)hmgdtlon was

4- hydr, Xy, t_ hyl pheny r oxymnet.h nyl r XY, t hyl pheny

4- car l%gxypr{ﬁ H‘yﬁdp flt obplre h%gcy eﬁﬁtlyr‘zghqe ]‘rloabhénléiq1 TP e %H

3, 4- net h)sloénﬂﬁrmxwm'ﬂarqdnced}trﬁ’aamd pmmyn‘ rddxﬁfbcpk;mmmmmnydnd the
5- et hyl fur i,m dazal - I th| 4 anmi not hi azo
2-fornyl a r?ze[ zoqléfm ml é{ﬁ né—"tsnr azo %ff %}ﬁ’y Ir%ﬁ%llrﬁ%oﬁrﬁefz% J5£~oy
2phenyl t ImIazcﬁN4 -arld I'Aeaamdlcm:yrne(fl?awlfo:ﬁ ethoyd pyyr i d*f?cqai ,cooling, the
3am no- pyr.i_d- ht h- 1- ylI apht h- 2-vyl gllenzofur or %5
3 et hy| BRI LIRS 355 KA RbURE ee Uh TAF S Sy Ghe He) i s 1
to 19250 IThe \é\@é&ﬁis Aehe: -wedB adiichdr el aseids x@audaa\nﬂ;rmés 110:1
CONHCH~. P OII0882621 A co o&rnd%clarmdrndar in (y\,hjchL
is CONH &f crude amino adi e amino acid was 1ssolve
NaHCOa(sat. aqg., 50 mL) and washed with ethyl acetate (2 x 50
mL). A solution of di—tbutyl dicarbonate (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 mL with diethyl ether and the
layers separated. The aqueous 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



5 22. A conpound as clainmed in any one of Clains 1 to 21, in which R3 is
sel ected from N acetyl al ani noyl ; serinoyl; threoninoyl; aspartoyl;

gl ut anoylwoNaNrgh et hyl am nocar bonyl ; N, N-di et hyl am nocar p@nytBo1/05526

N- (1, 3-di net hyl ) but yl am nocar bonyl ; 10 N-met hyl - N- et hyl am nocar bonyl ;
N-net hyl acetyl; 2-Nacetyl am noacetyl [ 42-N-acetyl am nopropanoyl ;

2- N- (2met hyl propanoyl ) am noacetyl ; 2-am no- 3- hydr oxypr opanoyl ;

2am no- 3:h noyl ; 2-hydroxyacetyl am noacetyl ;
dinethy?%%¥gggé¥?%%§[; hydr ogen; hydroxyl; nethoxy; acetoxy; 15 mnethyl;
ethyl; propyl; 2-propyl; 2,2-dinmethylethyl; allyl; propynyl;

al | yl oxygar, : X L Lo_] : ) t Ryl ; CONHZ;
-aninoace?yf$8£%$%%€ﬁg%Y%%??§9£an?%o%rgg?gﬁégéggx%ﬂg%ggﬁgnglacetyl;

hydr oxy nethgkycd Hychipky4t By 6, 7etebeaydPebynzoiphthigbhefieh@damiypr opanoyl ;
20 met hoxyacetyl ; nethoxyneihyl; met hoxycar bonyl net hyl ; net hoxycar bonyl ;
ethoxy%aF%bﬁiF?r?ﬁ?ﬁﬁ?Eﬁiﬁ%,tacetylanino; ami no; chloro; cyano; nitro;
thiol; methylthio; nethylsul phonyl; ethylsul fonyl; methylsul phenyl; and
hydrazi dp. 25 23. A conpound as clained in any one of Cains 2 to 22, in

whi ch R3'H SR et BYSON s mINSAc ety raldanidndy 2 /s &) mofl- 4 Xt Hredbnido s ;

aspart oyl 9! W arpylsn N4 1. 3-fli et hyl) buf yd@nminocas banys iuz, ar), 7.70
N—nethyl-ﬁﬁethylanlnocarbon N- net hyl acet -N 30 acetyl am noacetyl ;

| ; l; 2
2-N—acetyﬁﬁnimopﬁbpaﬂbyb;72£M—62Hetﬁylﬁrbpa%095)é%ﬂno§cegyﬁ;HZr NHCH)
2-am 119~ 3- der(@w%Ppeﬁ%ﬂla;, 23y 3- Bydpoxyhut gpoyl ;

2- hydr oxyacet yl am noace diTet hyl am nosul f onyl ; ydro%en“ hydr oxyl ;
met hoxy; baseedkythiephghyleChyl):, Fr-&8y|(2H- propyl benza [dilkdiipphaniidl ; 35

allyl; p nyly; o@l | yl0Xx rbo : LA -QRI0NY.; A oput yr
aninonetE@P?’C&Nﬁ?;(éﬁﬁngggégy?%Lgﬁﬂ%%g%%ﬁﬁgﬁﬁﬁ?”zgﬁgé%%rgbi%h§% (3H,
am nocar benyl &cBtyl| CHEgitoxynet hyl ; 1hydr oxyet hyl ; carboxy;
2- hydr oxyacetyl ; 2-hydr oxypropanoyl ; WO 021 -t7762 -129 PCTI GBO1 /05526
met hoxynet hyl ; nmet hoxycar bonyl met hyl ; et hoxycar bonyl ; et hoxycar bonyl ;
f or nylantHpdr dtehyl am Goadasntol)chkdr &; Scy8nopinnkeso; thiol; nethylthio;
nmet hyl su yl + hyl s vl ; t.hyl sul phepyl : hy zi,do,+5 24. A
conpoundhgzﬁgléFﬁgé ?h gkégg%gtog§CIé%ns ?'?g %%?6?%3Wh§%% ﬁ%%%presents
CONRl a and Lp represents NR3 ~ Rs S 25. A conpound as clainmed in C aim 24,
in mhichEeach R ,LS 10 sel ected i ndependently from hydrogen, am no,
hydr oxy, 2L 65 ZFkyI, (1-6C) al kanoyl, (1-6C) al kanoyl oxy,
(Z50) al kgxypak Bempkhy1§Erakioy ~pAiF DodHE SIpHday 1 gt Dya®-c@dnoA conpound
as claimed in ang one of Clains 1 to 24, in 15 which L represents CONR d

L=

and LBOr &pPe&enrsekrsahrdyoRenzodb) shigphrrenRrapifdsy tréflaoasasehots: a
group of [fegmila Rk_G&_Xa_ in which GZ represents a bond or
(1-3C3alfanediyl, Xa 20 represents a bond, CO OCO COO or NHCO and Rk
represents a carbocyclic or heterocyclic group, optionally substituted by

R3. 27. %r%%gB%HnQna% %E%h a% %%n%éra%%l%gamkﬂewg%cgukpu%ﬁn%5t%%leCted from

protected amino acid N-‘*butyloxycarbonyl-D/L-2-

25 chlorophenylglycine (described in example 71) instead of the
protected phenylglycine.

'H NMR (d¢ DMSO): 9.05 (1H, d, J 7 Hz, NH), 8.15 (2H, br s,
NHz), 7.90 (1H, s, Ar), 7.80 (1H, d, J 7 Hz, Ar), 7.50 (1H, m,

30 Ar), 7.40 ( 2H, m, Ar), 7.30 (2H, m, Ar), 7.05 (1lH, 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 CHz ), 2.40 (2H, br s,
benzo[b]thiophenyl CH; ), 1.60 (4H, br s, benzo[b]thiophenyl,
2x CHp) .

35



RBRs ~OCOLI 1 W O02/.177& -130 RB3 '~-CO 'S PCT/ GB01/ CSi 2G -CO N CO
SS5Dinwich (i) when R3 is present as a substituent at the 3position
of a 4,5, Wolniethrahydrobenzot hi ophene group, it represent SE/GRIIBXY 9r oup;
a (1-6C)al koxycarbonyl group; or a 10 (1-6C)al kyl am nocar bonyl group; and
(i1) when R3 is present as a substitusi- on a phenyl or pyridyl group, it

.
Is a hydrogen atom 28. A conpound as clained in any one of Clains 1 to 24,

in 15 whi d- (emHLsenterLONRd and 4ip < epresentsuf®s RS Rv S or S or S 29.
A compound. as cla| med in O aj m 28 |n WhICh t he heterocycllcbﬁzquup S

subst i t utéd M5y @rdreore ft\/ﬁ)raii@bl%ﬂfo@s WG -0 Treptes31 BY. (Mi)conpound as

clainmed in daim?29, in which is select ed from hydr ogen, hal ogen,

.(1-6C) al kyl 6C)al koxy. 5 PCT/ GB(I 1/ 0S52G
Example 73

5 3-(Aminomethyl)benzoyl-D/L-2-chlorophenylglycine 4,5,6,7-
tetrahydrobenzothiazol-2~amide hydrochloride salt

3- (BOC~-Aminomethyl)benzoyl~-D/L~-N- (2, 4~dimethoxybenzyl) -2~
chlorophenylglycine 2-(methoxycarbonyloxy)-1,1-
10 dimethylethylamide.

A mixture of 2-chlorobenzaldehyde (1.12 g, 8 mmol) and 2,4-
dimethoxybenzylamine (1.2 mL, 8 mmol) in dichloromethane (5
mL) was stirred at room temperature for 1 hour. The solution

15 was dried using sodium sulphate, filtered and evaporated in
vacuo. The resulting oil was dissolved in methanol (30 mlL),
and 3-(N-Boc-aminomethyl)benzoic acid (2.0 g, 8 mmol) and (2-
isocyano-2-methyl)propyl methyl carbonate (Tetrahedron, 55
(1999) 7411-7420) (1.26 g, 8 mmol) was added. The reaction

20 mixture was then stirred and heated at 60°C for 3 days. The
reaction mixture was absorbed onto silica and purified by
flash chromatography, eluting with ethyl acetate / hexane. The
desired fractions were collected and evaporated in vacuo to
give a foam (3.3 g).

25
'"H NMR (CDCls): 7.62 (1 H, bs, NH); 7.44 (2 H, m, Ar); 7.30 (3
H, m, Ar); 7.15 (3 H, m, Ar); 6.63 (1 H, br s, NHCMep); 6.35 (1
H, d, J= 10 Hz, Ar); 6.21 (1 H, s, Ar); 5.45 (1 H, s,
CH2ClPh); 5.03 (1 H, m, NHBoc); 4.65 (1 H, d, J = 13 Hz,

30 CHpDMP); 4.53 (1 H, d, J = 13 Hz, CHyDMP); 4.3 - 4.15 (4 H, m,
NHCH, & CHx0); 3.76 (3 H, s, OMe); 3.74 (3 H, s, OMe); 3.62 (3
H, s, OMe); 1.43 (9 H, s, Boc); 1.25 (6 H, s, CHzMe)

3- (ROC-Aminomethyl)benzoyl-D/L-N- (2, 4-dimethoxybenzyl) ~2-
35 chlorophenylglycine



each R3 group and ( 1 31. A conpound as clainmed in any one of Clains 1 to
24, in which L represents CONRId and Lp represents R3Y S Rsz 10 R3Y S R3Y
Xza S in woiech7®R3Y, R3Z, X~ and RZ are as defined herei nalramecBAAS526
compound as claimed in Aaim31l, in R3Y is (16C)al koxycar bonyl ,

N, N- di al kyl am nocar bonyl or cyano; R3sesi-s 15 hydrogen; XZ is O S or NRZ,
RZ i s hydrogen, (1-6C) al kanoyl, am no(1-6C)al kanoyl,
(1-6C3a|koxﬁéklﬁﬁ)abkaﬂbmko&ﬁdbeﬂayBOMlqaﬂanM|ih @RE, X9 4i smciz wad33. A

conpound | ai med in d Wi n i Lp i 20

et hoxycafaagﬁ§l %Petar Sh}arss 4ﬁ°i§7‘$llGHe\§{%a%g?t E‘Péﬁyg- gprbgnate (3.3 g,
et hoxycaunhonybi4, 3ndbkrydrarSkkbhi@nQ h3- ekpYEabYl mixture was then
-3et hoxycaréﬁpnyl 5-di,hydro-5H-t hi eno c] t hi opyr anyl

2, 3- , .
3di met hyP WSgaF80ﬁ§Pr6aEeﬁ?ﬁPo%ﬁ@Q@%@ﬁVFFeFPéh dPGP%FenEF? BRESYEEdi n- 2-y

|, 3-dsnetbykaghnacauhengl- wgthaM£drqhBh@n05% 3. 2bnb] p¥kiuditing ¥biid
'3- di net hyl am _nocar bonyl - 6- acetg@ et rahydrot hi eno[ 2, 3- b] pyri di n-2-yl,
e

3- di met hYPantReE8 BN PEL6 RN 5AC RILer: SRYHESORI BN8PPEATSS] dy VEICH2- yI |

3d|nethykangmqgaﬁaoexbn@en%EEOXW®ﬁ%twhst h&aQXQHOE? %mgk%_Bb]pyrldln 2-yl
or 3-ethoxycarbonyl -tetrahydro-4,7 hanobenzo(b thophen yl. 34. A

conpound CA3 OBPAPHEANYR SAYTRE (Wflt@ @ltﬂ?é(llaflétage l/n REFEEL - LT|h§ CONH and Lp
is WO 9261763 f}%%tEGE G@E E’Q%i%@c@%ﬁ Bﬁ& Bv5p5r5§4d3¥o RIE $ng S RsZ

R3Y R3y Xza O 5 1n whic Y is selected

N, N- dLO( heglyal rRpltam ﬁécar MbnﬁiIG, feiamy( 1-168) gal Ryﬂamnﬁéﬁul fonyl, (3-6C)

al kenyl oxycar bonyl, (16C)al kanoyl, hydroxy(1-6C)al kanoyl,

(1-6C) al koxy(16C) al kanoyl, (1-6C)al koxycarbonyl, (1-6C)alkylsulfonyl, (1
A solution of the ester (1.8 g, 3.1 mmol) in THF (15 mL) was

stirred and ethanol (15 mL) and water (5 mL) were added,
followed by LiOH.H,0 (26 mg, 6.2 mmol). The solution was

15 heated at 60°C for 16 hours. The reaction mixture was
concentrated to remove the THF and ethanol. The residue was
partitioned between water (70 mL) and ethyl acetate (40 mL).
The aqueous solution was acidified with HC1 (1 M), then
extracted with ethyl acetate (100 mL). The dried extract

20 (MgS04) was filtered and evaporated to give the acid as a white
foam (1.29 qg).

'H NMR (CDCls): 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, CH2C1lPh); 5.18 (1 H, m, NHBoc);
4.59 (1 H, d, J = 13 Hz, CH,DMP); 4.45 (1L H, d, J = 13 Hz,
CH,DMP); 4.28 (2 H, d, J = 5 Hz, NHCHp); 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-
(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (101
35 mg, 0.53 mmol) and l-hydroxy-7-azabenzotriazole (72 mg, 0,53



10 6C) al kyl sul phenyl, and Rk-Gz-Xa in which either Xa is CO OCO NRLCO,
(where RL is (1-6C) alkyl) , SOz or NRLSOZ and Rx and &z are as defined
previ ouslwomr7% and & are both absent and Rh is pyrid- 20GB01/05526

t hi azol -2-yl, thiazol-4-yl, pyrazin-2-yl, pyrazin3-yl, pyrimdin-2-yl or
pyrimdin-4-yl. 15 35. A conpound of fgrmila | as clainmed in Caim1l and as
named in any one of the Exanples herein, or a physiologically tolerable

sal t thengofi) 2Q) %ﬁme%rwﬁa@%ﬁd%adzoc%mowé Y 1 WU E LR Ses

corrpoundmas cl al rred' In Qh?gqyéoggﬂ et alhms 1qtﬁo 34[g]o%e§lher wth at |east one
phar mac e Ut §red Hayk vase et 1leat nah wehksisivg (b 37ch iR aohpowidi s ¢l ai med
in any on i 0 j N qt p lse npound
.as clai ne%'xﬁﬁ:hgﬁésﬁje]ao% désgcfgn@efg?‘ory%}%lé’:ﬁjeﬂnévnau gac(% ure %{d }%di cament
for use imitthee reddtowad wf sthier mremighthorHeurbimalddyd tiowembate avas

condi ti ' r ggg I nh bi i - eat nent
‘of the ﬁ&n%%‘%?%gln- yuﬁra%]&a%elérmé&pébo yétorHHccgr%h;gt raesglodn‘% {E%)Jr}?l?celg{)noe}%i ve to a
t r ypt ase hathidsn erqter W2 Q2L )QA6R ot138. RCHERE / (B52C whiTdte coriprli ses

A Compourtt BE RO (135 319 dlaghed FHFP ALY LT oy AR LA i %nd L

are as defdgated aqn ,ary0 arie) OfTHE adms=dl My ) artthid leseclddter layeeaehisve

functional,_group), salt, thereof or .a prptected derivative thereof. 10 41.
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35 Prepared in a similar manner to example 6 but using the



fg[\ & {vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]
ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] cal] cRaU] ca!";

<st XZ) * JKWQ (hfsvmizgb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]rayemiimaiwa) ca] ca
] caU] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca! ghrs\] (DHV xsnid_Z]]ca]ca]c
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‘g)] ((353.]( cg] %‘95] calc ca?%] CJ]i|l ]ch] ca ?g]q%é] ca ca] caj ca] ca] ca]U]ca] I:a] (L:J]a] c!a] C
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but using the protected amino acid N-‘butyloxycarbonyl-D/L-2-

35 ethylthiazol-4-ylglycine (described in example 74) instead of
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the protected phenylglycine.

'H NMR (CDCls): 8.30 (3H, m, Ar), 7.85 (1H, s, Ar) 7.65 (1H, d,
J 6 Hz, Ar), 6.15 (1H, d, J 6 Hz, NHCH), 3.90 (2H, s, NH2CHz),

5 2.95 (2H, q, CHyCH;), 2.35 (4H, br s, benzo[b]lthiophenyl, 2x
CH» ), 1.65 (4H, br s, benzo[b]thiophenyl, 2x CH, ), 1.25 (3H,
t, CHsCH,)

Hplc (Luna 2, Gradient 1): rt = 4.46 minutes
10 LC/MS (Luna 2, Gradient 4): rt = 2.28 minutes, 480 (MH)"

Example 76
3~ (Aminomethyl)benzoyl-D/L-2-methylthiazol-4-ylglycine
benzthiazol-2-amide
15
Prepared as described for example 16 but using the protected
amino acid N-*butyloxycarbonyl-D/L-2-methythiazol-4~ylglycine
(which was prepared in the same way as that described for N-
“vbutyloxycarbonyl-D/L-2-ethylthiazol-4-ylglycine in example 74
20 but using thicacetamide instead of thiopropionamide) instead

of the protected phenylglycine.

'H NMR (d® MeOH): 7.84 (2H, m, Ar); 7.7 (1 H, d, J = 9 Hz, Ar);
7.58 (1 H, 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, CHzNH);
2.57 (3 H, s, CHs).

Hplc (Luna 2, Gradient 1): rt = 3.56 minutes.
30 LC/MS (Luna 2, Gradient 4): rt = 1.68 minutes, 438 (M").

Examples 77-79 were synthesised according to the method of

Example 38 using the indicated amine.

35 Example 77
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3- (Aminomethyl)benzoyl-D/L-phenylglycine 3-pyrid-4-yl-
tetrahydrobenzo (b) thiophen-2-amide

Prepared from 2-amino-3-pyrid-4-yl-tetrahydrobenzo(b)thiophene

5 (synthesised using general procedure A).

'H NMR (CDsCN): 8.96 (1 H, br s, NH), 8.25 (2 H, d, J 8 Hz,
pyridyl C'H & C°H), 7.95-7.28 (12 H, NH & 11 x Ar), 5.52 (1 H,
d, J 6 Hz, a-CH), 4.19-4.09 (2 H, m, ArCH,NH,), 2.75-2.65,

10 2.40-2.28, 1.84-1.73 & 1.72-1.59 (4 x 2 H, 4 x m, CHyCH,CH,CH,) .

3.42 minutes.

Hplc (Luna 2, Gradient 1): rt

LC/MS (Luna 2, Gradient 4): rt
15

1.93 minutes, 497 (MHY).

Example 78
3-(Aminomethyl)benzoyl-D/L-phenylglycine 3-tert-butylsulfonyl-
tetrahydrobenzo (b) thiophen-2-amide

20 Prepared from 2-amino-3-tert-butylsulfonyl-
tetrahydrobenzo (b) thiophene (synthesised using general

procedure A).

'H NMR (CD3CN) : (peaks broadened 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, ArCH;NH2), 2.56-2.38 (4H, m,
CH,CH,CH,CHp), 1.91 (9 H, s, C(CH3)a), 1.80-1.66 (4 H, m,
CH2CH>CH,CHa) .

30 Hplec (Luna 2, Gradient 1): rt 4,63 minutes.

LC/MS (Luna 2, Gradient 4): rt = 2.98 minutes, 540 (MHY).

Example 79
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3- (Aminomethyl) benzoyl-D/L-phenylglycine 3-phenylsulfonyl-
tetrahydrobenzo (b) thiophen-2-amide

Prepared from 2-amino-3-phenylsulfonyl-
5 tetrahydrobenzo (b)thiophene (synthesised using general

procedure A).

'H NMR (D¢ DMSO): 9.49 (1 H, d, J 8 Hz, NH), 8.18 (3 H, br s,
NH;"), 8.10-7.32 (16 H, m, Ar & 2 x NH), 6.08 (1 H, d, J 7 Hz,

10 a~CH), 4.12-4.00 (2 H, m, ArCH,NHz), 1.70-1.64 (4 H, m,
CH,CH2CH,CH2) . CH2CH2CH,CHz peaks obscured by DMSO peak around
2.5 ppm.

Hplc (Luna 2, Gradient 1): rt
15

4.80 minutes.

LC/MS (Luna 2, Gradient 4): rt

il

3.06 minutes, 560 (MHY).

Example 80
3~ (Aminomethyl)benzoyl-D/L-phenylglycine-
20 tetrahydrobenzo (b)thiophen-2-amide trifluorocacetate salt

Prepared from 2-amino-4,5,6,7-tetrahydrothianaphthene

synthesised as described below and the method of Example 1

25 2-Amino-4,5,6,7-tetrahydrothianaphthene

A solution of 4-keto-4,5,6,7-tetrahydrothianaphthene (910 mg,
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 solution was cooled and EtOAc (100 mL) was
added. The mixture was extracted with HCl (1IN, ag., 2 x 50 mL)
and concentrated in vacuo to afford crude 4,5,6,7-
tetrahydrothianaphthene as a brown oil (670 mg). A portion of

the oil (423 mg) was dissolved in acetic anhydride (1 mL),
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then dissolved in MeOH (2 mL), 10% Pd/C (10 mg) added, and the
reaction mixture was stirred for 18 hrs under an atmosphere of
hydrogen. The mixture was then filtered through celite to
afford 2-Amino-4,5,6,7-tetrahydrothianapthene (31 mg) as a

15 yellow oil which was used in the subsequent synthesis without

further purification.

3~ (Aminomethyl)benzoyl-D/L-phenylglycine~
tetrahydrobenzo (b) thiophen-2-amide trifluorocacetate salt
20
'H NMR (d3 acetonitrile): 9.58 (1 H, s, NH), 7.92-7.26 (10 H,
Ar CH's & NH), 7.12 (3 H, br s, NH3"), 6.24 (1 H, s, thiophene
CH), 5.62(1 H, d, J 7 Hz, a-CH), 4.09 (2 H, br s, CH)N), 2.52 &
©2.39 (2 x 2H, 2 xt, 2 x J 6 Hz, CHCH,CH2CH:), 1.74-1.56 (4 H,
25 m, CHpCH>CH,CH;) .

Hplc (Luna 2, Gradient 1): rt

4.29 minutes.

LC/MS (Luna 2, Gradient 4): rt 3.31 minutes, 420 (MHY).

30
Examples 81 -82 were synthesised according to the method of
Example 1 using the indicated amine and the protected amino
acid N-t-butyloxycarbonyl-2-trifluoromethyl-D/L-phenylglycine.
The amino acid was prepared as described in Example 71 using

35 2-trifluoromethylbenzaldehyde instead of 2-chlorobenzaldehyde.
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s, NHs"), 6.12 (1 H, d, J 6 Hz, a-CH), 4.11-4.00 (2 H, m,
CH,N), 2.63-2.50 (4 H, m, CHpCH,CH,CHp), 1.80-1.69 (4 H, m,
25 CH,CHCHoCHyp) .

4,16 minutes.

I

Hplc (Luna 2, Gradient 1):. rt

LC/MS (Luna 2, Gradient 4): rt = 2.58 minutes, 489 (MH").

30
Examples 83-85 were synthesised according to the method of
Example 38 using the indicated amine and the protected amino
acid N-t-butyloxycarbonyl-2-trifluoromethyl-D/L-phenylglycine.
The amino acid was prepared as described in Example 71 using

35 2-trifluoromethylbenzaldehyde instead of 2-chlorobenzaldehyde.
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3-methoxycarbonyl-tetrahydrobenzo (b) thiophen-2-amide

. 5 trifluoroacetate salt

Prepared using 2-amino-3-methoxycarbonyl-
tetrahydrobenzo (b)thiophen-2-amide (prepared according to
general procedure A)

10
'H NMR (d3 acetonitrile): 9.70 (1 H, d, J 8 Hz, NH), 8.22 (3 H,
br s, NH3"), 8.09-7.54 (9 H, Ar CH's & NH), 6.22 (1 H, d, J 7
Hz, o-CH), 4.20-4.09 (2 H, m, CHzN), 3.74 (3 H, s, CO,CH3),
2.80-2.59 (4 H, m, CHCH»CH2CHz), 1.82-1.69 (4 H, m,

15 CH,CH,CH,CH,) .

5.03 minutes.

i

Hplc (Luna 2, Gradient 1): rt

LC/MS (Luna 2, Gradient 4): rt

3.15 minutes, 546 (MHY).

20
Example 84
3- (Aminomethyl)benzoyl-D/L- (2-trifluoromethyl)phenyl-glycine
3-methanesulfonyl-tetrahydrobenzo (b) thiophen-2-amide
trifluoroacetate salt

25 Prepared using 2-amino-3-methanesulfonyl-
tetrahydrobenzo (b) thiophen-2-amide (prepared according to

general procedure A)

'H NMR (d; acetonitrile): 8.09-7.67 (10 H, Ar CH's & 2 x NH),

30 6.99 (3 H, br s, NH3"), 6.27 (1 H, d, J 7 Hz, a-CH), 4.37-4.24
(2 H, m, CHN), 3.15 (3 H, s, SO,CH3), 2.86-2.64 (4 H, m,
CH,CH2CHoCHp), 1.97-1.84 (4 H, m, CH,CH,CH,CH,) .

Hplc (Luna 2, Gradient 1): rt = 4.51 minutes.
35
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Prepared using 2-amino-3-cyano tetrahydrobenzo (b)-thiophen-2-
amide (prepared according to general procedure A)

10
'H NMR (ds; acetonitrile): 9.61 (1 H, s, NH), 7.91-7.24 (10 H,
Ar CH's & NH), 6.80 (3 H, br s, NH;"), 6.04 (1 H, d, J 7 Hz, a-
CH), 4.05-3.94 (2 H, m, CHpN), 2.45-2.24 (4 H, m, CHCH,CH,CH2),
1.66-1.53 (4 H, m, CHyCH,CH,CH,).

15
Hplc (Luna 2, Gradient 1): «rt

Il
i

.64 minutes.

LC/MS (Luna 2, Gradient 4): rt

]
w

.32 minutes, 513 (MH").

20 Example 86
3- (Aminomethyl)benzoyl-D/L~2-methylthiazol-4-ylglycine 3-
methanesulfonyl-tetrahydrobenzo (b) thiophen-2-amide

Prepared using the method of Example 38 using 2-amino-3-

25 methanesulfonyl-tetrahydrobenzo (b)thiophene (prepared
according to general procedure A) and the protected amino acid
N-t-butyloxycarbonyl-2-methyl-thiazol-4-ylglycine. The amino

acid was prepared using the procedure described in Example 76.

30 'H NMR (CDsCN): 8.23-7.30 (9 H, m, 5 x Ar, NH, NH3*), 6.00 (1 H,
d, J 6 Hz, a-CH), 4.16 (2 H, br s, ArCHpNHy), 3.02 (3 H, s,
SO0.CH3), 2.70-2.57 (7H, m, thiazolyl CHs & CH,CH,CH,CH,), 1.85-
1.74 (4 H, m, CHpCH,CH,CHy) .

35 Hplc (Luna 2, Gradient 1): rt = 3.89 minutes.
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Example 88
25 3~ (Aminomethyl)benzoyl-(D/L)-2-chloro~-3-pyridylglycine
4,5,6,7-tetrahydrobenzo (b) thiazol-2-amide trifluoroacetate

Prepared according to the procedure described for Example 73,

substituting 2-chloronicotinaldehyde for 2-chlorobenzaldehyde.
30

'H NMR (d¢ DMSO) 12.30 (1H, s, CONH-thiaz), 9.15 (1H, d, J=7Hz,

ArCONH), 8.25 (1H, dd, J=5 & 2Hz, PyH), 8.00 (3H, br.s, NH3"),

7.94 (1H, s, ArH), 7.78 (1H, d, J=7Hz, ArH), 7.52 (1lH, d,

J=8Hz, ArH), 7.46 (1H, d, J=8Hz, ArH), 7.38 (1H, d, J=8.5Hz,
35 ArH), 7.32 (1H, m, PyH), 5.92 (1H, d, J=7Hz, o-H), 3.92 (2H,
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10 Example 89
3-(Aminomethyl) benzoyl- (D/L) -2~-chloro-3-pyridylglycine 3-
cyano-4,5,6,7-tetrahydrobenzo (b) thiophen—-2-amide

trifluoroacetate

15 Prepared according to the procedure described for Example 73,
substituting 2-chloronicotinaldehyde for 2-chlorobenzaldehyde
and using 2-amino-3-cyano-4,5,6,7-tetrahydrobenzo (b)thiophene,
prepared as described in Example 38 (general procedure A) in
place of 2-amino-4,5,6,7-tetrahydrobenzo (b)thiazole.

20
'H NMR (d¢ DMSO) 12.22 (1H, s, CONH-thiophene), 9.36 (1H, d,
J=7Hz, ArCONH), 8.45 (1H, dd, J=5 & 2Hz, PyH), 8.16 (3H, br.s,
NH;"), 8.01 (1H, s, ArH), 7.95 (1H, d, J=8Hz, ArH), 7.68-7.60
(2H, m, ArH), 7.56 (1H, d, J=7.5Hz, ArH), 7.53-7.46 (lH, m,

25 PyH), 6.24 (1H, d, J=7Hz, a-H), 4.09 (2H, br.m, ArCH,NHs3), 2.73
(1H, m, ArCH,CHp), 2.60 (2H, m, ArCHpCH,) 2.27 (1H, m, ArCH,CHy)
and 1.76 (4H, m, 2 x ArCH,CH,) .

HPLC (performed on a Shimadzu LC10AD gradient system, Luna 2,
30 eluting with 20% B to 100% B over 16 minutes): rt = 6.44
minutes.

LC/MS (Luna 2, Gradient 4): rt = 2.26 minutes, 480/482 (MH').

35 Example 90
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. 5 Prepared according to the procedure described for Example 73,

substituting 2-chloronicotinaldehyde for 2-chlorobenzaldehyde
and using ethyl 2-amino-4,5,6,7-tetrahydrobenzo (b)thiophene-3~
carboxylate, prepared as described in Example 38 (general
procedure A) in place of 2-amino-4,5,6,7-

10 tetrahydrobenzo(b)thiazole.

'H NMR (d¢ DMSO) 11.63 (1H, s, CONH-~thiophene), 9.63 (1H, d,
J=8Hz, ArCONH), 8.42 (1H, dd, J=5 & 2Hz, PyH), 8.13 (3H, br.s,
NHs*), 7.98 (1H, s, ArH), 7.89 (1H, dd, J=2&7Hz, ArH), 7.64

15 (1H, d, J=8Hz, ArH), 7.56 (1lH, d, J=8Hz, ArH), 7.53-7.44 (1lH,
m, PyH), 6.20 (1H, d, J=8Hz, a-H), 4.13 (2H, g, J=7.5Hz,
CO,CH>CH3) 4.08 (2H, br.m, ArCH,NHs3), 2.70 (1H, m, ArCH>CH;),
2.59 (2H, m, ArCH,CHp) 2.24 (1H, m, ArCH;CHz), 1.69 (4H, m, 2 x
ArCH,CH;) and 1.16 (3H, t, J=7.5Hz, CO;CH,CHj).

20
HPLC (performed on a Shimadzu LC10AD gradient system, Luna 2,
eluting 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").

Example 91
3-(Aminomethyl)benzoyl- (D/L)-2~-chloro-3-pyridylglycine 3-
aminocarbonyl-4,5,6,7-tetrahydrobenzo (b) thiophen-2-amide

30 trifluoroacetate

Prepared according to the procedure described for Example 73,
substituting 2-chloronicotinaldehyde for 2-chlorobenzaldehyde
and using 2-amino-4,5,6, 7-tetrahydrobenzo[b]thiophene-3-

35 carboxamide, prepared as described in Example 38 (general
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procedure A) in place of 2-amino-4,5,6,7-

tetrahydrobenzo (b)thiazole.

'H NMR (CDsCN) 12.66 (1H, s, CONH-thiophene), 8.61 (1H, d,

5 J=7Hz, ArCONH), 8.42 (1lH, dd, J=5 & 2Hz, PyH), 8.35 (1lH, s,
ArH), 8.05 (1H, dd, J=2&8Hz, ArH), 7.91 (1H, d, J=8Hz, ArH),
7.90 (3H, br.s, NHs*), 7.66 (1H, d, J=8Hz, ArH), 7.59 (1H, m,
ArH), 7.43 (1H, dd, J=5&BHz, PyH), 6.50 (2H, br.s, CONH;) 6.33
(1H, d, J=8Hz, a-H), 4.31 (2H, br.s, ArCH:NH3), 2.75 (6H, m,

10 ArCHoCHp), and 2.25 (2H, m, ArCH,CH).

HPLC (performed on a Shimadzu LC10AD gradient system, Luna 2,
eluting with 20% B to 100% B over 16 minutes): rt = 6.47
minutes.

15
LC/MS (Luna 2, Gradient 4): rt = 2.10 minutes, 498/500 (MH").

Example 92
3- (Aminomethyl)benzoyl-(D/L) -2-chloro~-3-pyridylglycine 3-
20 methylsulphonyl-4,5,6,7~tetrahydrobenzo (b) thiophen-2-amide

trifluoroacetate

Prepared according to the procedure described for Example 73,
substituting 2-chloronicotinaldehyde for 2-chlorobenzaldehyde

25 and using 2-amino-3~-methylsulphonyl-4,5,6,7-
tetrahydrobenzo (b) thiophene, prepared as described in example
38 (general procedure A) in place of 2-amino-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, dd, J=5 & 2Hz, PyH), 8.13 (1H, s, ArH), 7.95 (1H, dd,
J=2&8Hz, ArH), 7.87 (1H, d, J=8Hz, ArH), 7.57 (1H, d, J=8Hz,
ArH), 7.50 (3H, br.s, NH3"), 7.49 (1H, m, ArH), 7.34 (1lH, dd,

35 J=2&5Hz, PyH), 6.22 (1H, m, a-H), 4.14 (2H, br.s, ArCH;NH;),
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tetrahydrobenzothiazol-2—-amide trifluorocacetate

Prepared according to the method of Example 16 using 2-amino-
7-oxotetrahydrobenzothiazole, synthesised as described below.

15

2-amino-"7-oxotetrahydrobenzothiazole.

A trace of benzoylperoxide was added to a mixture of 1,3-
cyclohexanedione (2.24 g, 20 mmol), N-Bromosuccinimide (3.56

20 g, 20 mmol) and thiourea (1.52 g, 20 mmol) in benzene (100 ml)
and the mixture was heated to reflux for 3 hours. The solution
was cooled, concentrated under reduced pressure and
redissolved in saturated NaHCOs solution (100 ml). The aqueous
solution was extracted with ethylacetate (3 x 100 ml) and the

25 combined organic extracts were concentrated under reduced
pressure. The ketone was purified by flash column
chromatography using methanol 1/9 dichloromethane as eluent to
afford a yellow powder (747 mg, 22 %).
'H NMR (dg DMSO): 8.25 (2 H, s, NHp); 2.88 - 2.80 (2 H, m,

30 COCHp); 2.58 - 2.49 (2 H, m, NCCHy); 2.20 - 2.08 (2 H, m,
CH,CH,CHz) .

3- (Aminomethyl)benzoyl-D/L-phenylglycine 7-oxo~
tetrahydrobenzothiazol-2-amide trifluorocacetate

35 *H NMR (d; methanol): 7.90 - 7.74 (2 H, m, Ar); 7.67 - 7.14 (7



#10% & ()- 3110% ' & ()--ez|[:vUAL Y+ $10% & ()-3 y)s10%' & ()-

L $109%' 6& ()- 8 $109%4' 1& ()- $10%* #& ()- = 1#10%',& ()-@[:-410"'" S
10% '~ & WO 02499R0% ' " & ()- ?4s' 10% & ()- ,2g10%' & ()- FOVGBYFISSE () -
Y+ $1096+68& ()-3bA410T' " S109%$& ()-  "10%$& ()- F's10%$& ()-

109%$& ()- s10%$& ()-10"' 10" " O*[{1A410'" ,$10% & ()-z ,$10% & ()-z

MO0%$& ()- @ $10%3$& ()- "10%$& ()- 10%$& ()-*z-|[ NA41010+$10+$10+$ f;
10?{%8/‘ g)& m'mwﬂ&l\gﬁéfg Hﬁ(j)s%(y@}l&&m 40<m2g1;9%5& (C)H2§H‘Zs .120/8 9$—&
O % e S % ' s10% e

L1 10% e o ()2$1 bﬁﬂ[l‘@%d;g $ 10' e$' 10’ e$ L$ 10%e$ & () e]]
- 10% e$' & s & 10%'es & () -f & 10% & ()-f Lz10% ' & ()-BJ|[: NA41010
Glowm&ft%hc Ylupgo@se qradient) dogset )= SYPROSRYOS- | f 10%BE& () -
S 10%XE& 1] H&%%%W@EN%%%%AMP@%(% 20O URE D, | WD () ) HOUBE () -
<f s10%B& () - rrpsteENA41

| 10%3& () | 10%3& () | 10%3& ()-' gl 10%%& ()-| 10%B& ()-hL, 41 10%B& ()-110
YUBE&' ( @&, -1 10%B& () -1 10%B& () -' qeGral 10%BE& () - ql LOABE () - | 1
00/@& () UBE ()-' ql 10%B& ()-i M4 ql 10%B& ()-1 10%B& () -1 10%B& () -

| 109%B& -(Ammm& )Ih‘ﬁwyd-—ﬂ)/L—phenylglyclne 5-

10%58& | 109%6& 10% 0% | 10%B& ()-L=S|[:/4

($10% E&) Q}}Yd% &q %"& 2%%% (%)%&' (- " 3(/3#10%412 () - :
"y#1QYHE () - X VWKYF | vU4 FSlO%$ & ()- L10% $' & ()-10$10$10$ " ($109%& () -
$10%&' 4( $10968 | | gxOp{Z9vU4 8 $10%¢& F $10%" &
g$10W" &(%I)Glﬁagre o J(f)lgg %{fd%gr@ce Ugfoc;%/% Ef?z‘)a(“)P lg: 1#0?@5\&12—

"L109B& a(ralﬁo%l%‘?@f% ca(rtlom?@@se(ﬁzdtm&@& ()eyrkGBtGed SO% Jri®dd [ vUA
& $1098& ()- | $10% PI” $1098& ()- FI $10%¢& O)- | $10%& ()- |
$10%& (HlomwNGe et M&la(l)bonnmuay WRSLFEPMF S $T00R Y )2

B& $109 - 2 I 9

LY( o TR 3%&10(;}}8/(/%& )Qqug%\lé /d[:?&\%b b&ﬁ%i%(%&«%&ﬁ(n( )h%&?«djeo oy F

F2Z( ﬂ@/é@&% @U?IFZZ{ MW%%@J( dep ot erguiggg, HaP -Ay, &$10%% b&' () -
*10994 & ()- Ps! FOL09N N& ()-nmvU4 1 91098& ()- | yl0%& ()- s10%& ()-101010
8$10%& ()- 8310%% b& ()-Syma}] AvU4 | 9#1098& () - #1098&' () - #1098& () -
A$10%5& 3 amigrrdse thoxyreggiyJpepemihjazole
#1098 () - #1098&' () - #10%$& () - ) 2+c##10%$& () - #109$& () - yYovU4
#10988 () -#1098& () - #10%8& () ) 2+CHH#10988&' () - #1098 () - $% 2?yYovU4
#1096& (A -sHI0nE&N Jof F0MBE 2 mm&%& 4#]103’/&&,( )27 “vira] y) Y i

0k (B e 17 o S S o

(Pl ol s 0 s (3 ) oty i

<L’ $109 O%Qﬁi BUr=T Hok %‘%‘% ac F?é"%@( )2( )h‘ﬁﬂ% N @f(%cmn as

|F$100/?+$;&r(t)1thﬂ-e$nm&e@n e’dlf&lllo%lﬁ&ﬁia(t)e— J|750hoa) mmp/o»@&e(r) (2505 TO%-$E () -

S T A A Lt I s
10962%8 J(éddde‘kﬂ%n‘e&s(u)re $Jﬂﬂ%'r&£(3)dlm W0 YR ) firad SHOMREEH )eahumn

EB%ZR% éc%:r?g’:%ét[&'\;tvr}y usa.ln$g10£4ch8§/l(a?ceta%10()édog7 (’) he8xlaﬂ"§11eooé#s& e(]?ue I $]‘c0% #& () -

afford the amino benzothiazole as a colourless solid (1.25 g,

20 %) .

gy NMR (CDCl3): 7.48 (1L H, d, J= 7.5 Hz, Ar); 7.24 (1 H, s, Ar);
30 6.76 (1L H, d, J= 7.5 Hz, Ar); 4.21 (2 H, q, J = 7.2 Hz, OCH;CH3);

3.86 (2 H, br s, NHy); 1.25 (3 H, t, J= 7.2 Hz, OCH,CH3).

3- (Aminomethyl) benzoyl-D/L-phenylglycine 5-
(hydroxymethyl)benzothiazol-2-amide
35
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LCMS (Luna 2, Gradient 4): rt = 2.50 minutes, 447 (M + H)'.

Example 95
3- (Aminomethyl)benzoyl-DL-phenylglycine 6-
(hydroxymethyl)benzothiazol-2-amide

10 Prepared using the methods as described in Example 91
substituting ethyl-4-aminobenzoate in place of ethyl-3-

aminobenzoate.

'Y NMR (d4 methanol): 7.97 - 7.87 (2 H, m, Ar); 7.81 (1 H, s,
15 Ar); 7.70 - 7.31 (9 H, m, Ar); 5.90 (1 H, s, CH); 4.68 (2 H,

s, CHOH); 4.17 (2 H, s, CHyNHy).

HPLC (Luna 2, Gradient 1): rt = 3.29 minutes.

LCMS (Luna 2, Gradient 4): rt

2.58 minutes, 447 (M + H)™

20 Example 96
3- (Aminomethyl)benzoyl-DL-phenylglycine N-methyl-

tetrahydrobenzothiazol-2-amide

Prepared according to the method of Example 16 using 2-
25 methylamino-tetrahydrobenzothiazole, synthesised as described

below

2~-methylamino-tetrahydrobenzothiazole

30 A mixture of 2-chlorocyclohexanone (1.14 ml, 10 mmol) and
methylthiourea (902 mg, 10 mmol) in tetrahydrofuran (30 ml)
was heated to reflux for 6 hours. The solution was cooled to
room temperature, concentrated under reduced pressure and the
residue was purified by flash column chromatography using

35 ethylacetate 1 / 2 hexane as eluent to afford the thiazole as
a colourless solid (1.07 g, 63 %).
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'H NMR (CDCl3): 5.98 (1 H, br s, NH); 2.98 (3 H, s, HNCHj);
2.68 - 2.53 (4 H, m, 2 x CHychex); 1.92 - 1.80 (4 H, m, 2 x
CHzchex) .

5 3~(Aminomethyl)benzoyl-D/L-phenylglycine N-methyl-

tetrahydrobenzothiazol-2-amide

'"H NMR (d, methanol): 7.93 - 7.81 (2 H, m, Ar); 7.62 - 7.26 (7

H, m, Ar); 6.27 (1 H, s, CH); 4.08 (2 H, s, CHxNHz); 3.51 (3 H,
10 br s, HNCH3); 2.66 - 2.50 (4 H, m, 2 x CHychex); 1.85 - 1.68 (4

H, m, 2 x CHschex).

HPLC (Luna 2, Gradient 1): rt = 4.22 minutes.

LCMS (Luna 2, Gradient 4): rt = 2.55 minutes, 435 (M + H)’

15 Example 97
3~ (Aminomethyl) benzoyl-D/L-3- (methylsulfonyl)phenylglycine
tetrahydrobenzothiazol-2-amide
Prepared as described in Example 73 using 3-
methylthiobenzaldehyde in place of 2-chlorobenzaldehyde. The
20 3-methylthiogroup was oxidised to the 3-methylsulfonyl group
using metachloroperbenzoic acid prior to the final coupling

step.

'y NMR (d* MeOH): 8.07 (1H, s, Ar); 7.90 - 7.77 (4H, m, Ar);

25 7.62 - 7.42 (3H, m, Ar); 5.91 (1H, s, CHPh); 4.09 (1H, s, CHa-
NHp); 3.05 (3H, s, SO,CH3); 2.60 (2H, bs, CHp); 2.51 (2H, bs,
CHy); 1.75 (4H, bs, CHyCH,).

Hplc (Luna 2, Gradient 1): rt = 3.685 (96%)
30
LC/MS (Luna 2, Gradient 4): rt = 1.98 minutes, 499 MH'

Example 98
3- (Aminomethyl)benzoyl-D/L-3- (methanesulfonyl)phenyl-glycine
35 3-ethoxycarbonyl- 4,5,6,7-tetrahydrobenzo (b)-thiophen-2-amide
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CHPh); 4.16 (2H, m, CH,CHs); 4.11 (1H, s, CHNHp); 3.08 (3H, s,
SO,CHs); 2.68 (2H, bs, CHp): 2.57 (2H, bs, CHy); 1.70 (4H, bs,

10 CHpCHp); 1.21 (3H, t, J = 7Hz, CHaCHs).

Hplc (Luna 2, Gradient 1): rt = 4,733 (96%)

LC/MS (Luna 2, Gradient 4): rt = 2.604 minutes, 570 MH'

15
Example 99
3- (Aminomethyl)benzoyl-D/L-2-chlorophenylglycine 3-
aminocarbonyl-4,5,6,7-tetrahydrobenzo (b) thiophen-2-amide
trifluoroacetate

20
Prepared as described for Example 73, using 2-amino-3-
aminocarbonyl-4,5,6, 7-tetrahydrobenzo (b) thiophene in place of

2—-aminotetrahydrobenzothiazole.

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 (1H, s, CHPh); 4.32 (1H, s, CHa-
NH»); 2.87 (2H, bs, CH2): 2.82 (2H, bs, CHz); 1.97 (4H, pent, J
= 3Hz, CHpCHa) .

30 Hplc (Luna 2, Gradient 1): rt = 4.138 (99%)

LC/MS (Luna 2, Gradient 4): rt = 2.25 minutes, 497/499 MH'

Example 100
35 3-(Aminomethyl) benzoyl-D/L-2-ethylthiazol-4-ylglycine-3-
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butyloxycarbonyl-2-ethyl-thiazol-4~-ylglycine. The amino acid
was prepared using the procedure described in Example 74. The
3-cyano group was hydrolysed to 3-aminocarbonyl using
HCl/diethyl ether at the final deprotection step.
10
'H NMR (d® MeOH): 8.18 (1H, s, Ar); 8.13 (1H, 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, CHzNH);
3.27 (2H, g9, J = 7.5 Hz, CHyCH3); 2.82 (2H, bs, CH); 2.77 (2H,
15 bs, CHp): 1.93 (4H, bd, CHCHs); 1.52 (3H, t, J = 7.5 Hz,
CH2CH3)

Hplc (Luna 2, Gradient 1): rt = 3.82 (95%)
20 LC/MS (Luna 2, Gradient 4): rt = 2.73 minutes, 498 MH'

Example 101
3- (Aminomethyl) benzoyl-D/L-2- (trifluoromethoxy)phenyl-glycine
tetrahydrobenzothiazol-2-amide TFA salt

25 Prepared according to the method of Example 73, substituting
2-trifluoromethoxybenzaldehyde for 2-chlorobenzaldehyde.

lH NMR (d? MeOH): 7.9 (2H, m, Ar); 7.71 - 7.37 (6H, m, Ar);
6.29 (1H, s, CHPh); 4.20 (2H, s, CHpNH;); 2.72 (2H, bs, CHyp);
30 2.63 (2H, bs, CHz); 1.88 (4H, s, 2 x CHz).

Hplc (Luna 2, Gradient 1): rt = 4.11 (99%)

LC/MS (Luna 2, Gradient 4): rt = 2.88 minutes, 506 MH'
35
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LC/MS (Luna 2, Gradient 4): rt = 3.13 minutes, 562 MH'

20 Example 103
3- (Aminomethyl)benzoyl-D/L-2-benzylthiazol-4~ylglycine 4,5,6,7~

tetrahydrobenzothiazol-2~-amide trifluoroacetate salt

'H NMR (d¢ DMSO): 8.90 (1 H, d, J 6 Hz, NH), 8.05 (3 H, br s, NH-

25 3%, 7.91-7.10 (11 H, 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, CHyN), 1.71-1.59 (4 H, m,
CHCH2CH2CHz) . Peaks due to CHCH,CH,CH, protons are obscured by the
water (from de DMSO) peak around 2.4ppm.

30 Hplc (Luna 2, Gradient 1): rt

4,34 minutes.

I.C/MS (Luna 2, Gradient 4): rt

2.39 minutes, 518 (MHY).

The compounds exemplified hereinabove have been found to be

35 inhibitors of tryptase by the method of Tapparelli et al.,
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MP10% & (Brifluorocacetate salt (Example 99)

15 3-(Aminqmethyl)benzoyl-D/L—2-chlorophenylglycine 3-(pyrid-2-
yl)- 4,5,6,7-tetrahydrobenzo (b) thiophen-2-amide

trifluorocacetate salt

3- (Aminomethyl)benzoyl-D/L-2-ethylthiazol-4-ylglycine 3-
20 methanesulfonyl-4,5,6,7-tetrahydrobenzo (b) thiophen-2-amide
trifluorocacetate salt (Example 87)

3- (Aminomethyl)benzoyl-D/L-2-ethylthiazol-4-ylglycine 3-
aminocarbonyl-4,5,6,7-tetrahydrobenzo (b) thiophen-2~-amide
25 trifluorocacetate salt (Example 100)

3- (Aminomethyl)benzoyl-D/L-2-ethylthiazol~4-ylglycine 3-
(pyrid-2-yl)- 4,5,6,7-tetrahydrobenzo (b) thiophen-2-amide
trifluoroacetate salt

30
3- (Aminomethyl)benzoyl-D/L~2~chloro-3-pyridylglycine 3-
methanesulfonyl-4,5,6,7-tetrahydrobenzo (b) thiophen-2-amide

trifluorocacetate salt (Example 92)



MB10% & ()- MB10% & ()- MB10% & ()- #3 yLSMB10% & () -

VYN D) MB10% &' () - #3 yLSMB10% & ()- MB10% & ()- MB10% & () -

MB109% & (Wo oB3rmbSWNOOXYY] [ -10'° U &3 (10% & ()- | &3 (10P00&B0)/e:26
483+$10% & () -y 9B3+$10% & ()-y |Ly&10% & ()-g | Ly&10% & () - gYYYYYYY! ZbAL0'
UY MBLO%B & ()-g | " 10% & ()- | 110%83()- |310% & ()-

|>10% & ()-10' 10' ! Z[ Z] ZhZzZZ[ | [: ALO' IS@10% & () - |10%&'() | LZ"10% & () -

I L910% 8B€thnoina %)ﬁbnz%y@ﬁ?%—&—&i@[rb\-\ﬂ-pg 13@ c@%)a B10% ! & () -
110% & ()- 4% !10% u%) 1 % [ 1098 & 10%
% $109% SEP}DPFaEbonyIr d5L6 TR fmm pbenzoqiy $hie E@"ZGam@‘del 10% & () -

8Y4 (109%; ?élf‘)’é&&;‘%%(% %a(l)t 3%& ]}E) 9\19410 | |310%<$&' ()-1 @& 109% () -

@ 10% & T | F'L109%$& ()-__ " a a|[9vU410
| %4t$10% | & () - f |310%<$&'() s | S10%& () - e |y10%<$§'() Iis"10%<(;$&'$()() N
| 10% $ - _aaaabbb| [ vyU410 ! 1s6l0%& ()-f |510%$& ()- Is.!10%W%$& -
- 109K $& gl %’ (Pmingyeshvd) beMiGQ(%?&CE”%LWb@cPYEéEIY gl o ne3 8- cyang () -

1 10% & ()- 5l 5180 $ .
I3610%<§$§L'? i ? f%%t%gédaf%\%%gﬁtl TopigK (? SR PSPPSR () -

| '110% &séltG(Exampdeg8O)- | Ym' 10% & () - ddueee+f\f|[:vU410
| -s11090!' & ()-SI & 1T10% & ()-31 11%h40% & ()- |#G0% & ()- P9I10%46 & () -
9110% & ()-\fff)gCgDgEgFgSg| obU410 | L10%®$& ()-10"10"10'1 19

3- (Aminomethyl)benzoyl-D/L-2-chloro-3-pyridylglycine 3- (pyrid-

10 2-yl)- 4,5,6,7-tetrahydrobenzo (b) thiophen-2-amide

trifluorocacetate salt

3= (Aminomethyl)benzoyl-D/L~2~chloro-3-pyridylglycine 3~
ethoxycarbonyl- 4,5,6,7-tetrahydrobenzo (b) thiophene-2-amide
15 trifluorocacetate salt (Example 90)

3- (Aminomethyl)benzoyl-D/L-2~chlorophenylglycine 4,5,6,7-
tetrahydrobenzothiazol-2-amide trifluoroacetate salt (Example
88)

20
3- (Aminomethyl)benzoyl-D/L-2-benzylthiazol-4-ylglycine 3-
methanesulfonyl-4,5,6,7-tetrahydrobenzo (b) thiophen-2~-amide

trifluoroacetate salt

25 3-(Aminomethyl)benzoyl-D/L-2-benzylthiazol-4-ylglycine 3-
aminocarbonyl-4,5,6,7-tetrahydrobenzo (b) thiophen-2-amide

trifluorocacetate salt

3= (Aminomethyl)benzoyl-D/L-2-benzylthiazol-4-ylglycine 3-
30 cyano-4,5,6,7-tetrahydrobenzo (b) thiophen-2-amide

trifluorocacetate salt

3- (Aminomethyl)benzoyl-D/L-2-benzylthiazol-4-ylglycine 3-
(pyrid-2-yl)~ 4,5,6,7-tetrahydrobenzo (b) thiophen-2-amide
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(Amlnomethyl) enzoyl-~D/L-6-methylpyridin-2-ylglycine 3-
(pyrid-2-yl)~ 4,5,6,7-tetrahydrobenzo (b) thiophen-2~amide

25 trifluoroacetate salt

3-(Aminomethyl)benzoyl-D/L-6-methylpyridin-2-ylglycine 3-
ethoxycarbonyl- 4,5,6,7-tetrahydrobenzo (b) thiophene-2-amide
trifluoroacetate salt.

30
3- (Aminomethyl)benzoyl-D/L-6-methylpyridin-2-ylglycine

4,5,6,7-tetrahydrobenzothiazol-2-amide trifluoroacetate salt.
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@f #109% $&8g -or heterocyclic group, preferably containing 5 to 10 ring
atoms and optionally substituted by one or more groups R,,- or
R31x'1 I

20 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, (1-6C) alkoxyalkyl, (1-6C) alkoxycarbonyl, (1-6C)
alkylaminocarbonyl, amino(1-6C)alkyl, CONH,, CH,CONH,,

25 aminoacetyl, (1-6C)alkanoylamino, hydroxy (1-6C)alkanoylamino,
amino (1-6C)alkanoylamino, (1-6C)alkylamino(1-6C)alkanoylamino,
di(1-6C)alkylamino(1-6C)alkanoylamino, (1-6C)
alkoxycarbonylamino, amino, halo, cyano, nitro, thiol, (1-6C)
alkylthio, (1-6C) alkylsulphonyl, (1-6C) alkylsulphenyl,

30 imidazolyl, hydrazido, (1-6C)alkylimidazolyl, (1-6C)
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and

in which
in which R, is an amino acid residue, N-(1-

15 6C)alkylaminocarbonyl, N,N-di(1-6C)alkylaminocarbonyl, N-(1-
6C)alkylaminoalkanoyl, N-(1-6C)alkanoylamino(1l-6C)alkanonyl,
C-hydroxyamino (1-6C)alkanoyl, hydroxy(2-6C)alkanoylamino (1-
6C)alkanoyl, di(l-6C)alkylaminosulfonyl, hydrogen, hydroxyl,
(1-6C)alkoxy, (1-6C)alkanoyloxy, (1-6C) alkyl, (2-6C)alkenyl

20 (2-6C)alkynyl, (3-6C)alkenyloxycarbonyl, (1-6C)alkanoyl,
amino (1-6C)alkyl, amido (CONH,), amino(l-6C)alkanoyl,
aminocarbonyl (1-5C)alkanoyl, hydroxy(1-6C)alkyl, carboxy,
hydroxy (1-6C)alkanoyl, (1-6C)alkoxy(1-6C)alkanoyl, (1-
6C) alkoxy (1-6C)alkyl, (1-6C)alkoxycarbonyl (1-5C)alkyl, (1-

25 6C)alkoxycarbonyl, (1-6C)alkanoylamino, amino, halo, cyano,
nitro, thiol, (1-6C) alkylthio, (1-6C)alkylsulfonyl, (1-
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amino, halo, cyano, nitro, thiol, 1-6C) alkylthio, (1-6C)
alkylsulphonyl, (1-6C) alkylsulphenyl, imidazolyl, hydrazido,
(1-6C)alkylimidazolyl, (1-6C) alkylsulphonamido, (1-6C)
alkylaminosulphonyl, aminosulphonyl, (1-6C) haloalkoxy, or (1-
25 6C) haloalkyl;
X; is a bond, O, NH or CH,; and R,;, is phenyl optionally
substituted by R,,; and

Lp is selected from
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Ry R,

S
R, is an amino acid residue, N-(1-6C)alkylaminocarbonyl, N,N-
di(1-6C)alkylaminocarbonyl, N-(1-6C)alkylaminocalkanoyl, N-(1-
6C)alkanoylamino(1-6C)alkanonyl, C-hydroxyamino (1-6C)alkanoyl,
5 hydroxy(2-6C)alkanoylamino (1-6C)alkanoyl, di(1-
6C)alkylaminosulfonyl, hydrogen, hydroxyl,
(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,
10 aminocarbonyl (1-5C)alkanoyl, hydroxy(1-6C)alkyl, carboxy,
hydroxy (1-6C)alkanoyl, (1-6C)alkoxy(l-6C)alkyl, (1-
6C) alkoxycarbonyl (1-5C)alkyl, (1-6C)alkoxycarbonyl, (1-
6C)alkanoylamino, amino, halo, cyano,
nitro, thiol, (1-6C) alkylthio, (1-6C)alkylsulfonyl, (1-
15 6C)alkylsulphenyl or hydrazido; and

Ry, represents R3 or a group of formula

Ry -G,-X,-
in which G, represents a bond or (1-3C)alkanediyl, X,
represents a bond, CO, 0OCO, COO or NHCO, and R, represents a
20 carbocyclic or heterocyclic group, optiocnally substituted by
R,.

3. A compound as claimed in Claim 1 or Claim 2, in which
R, is amino or hydrogen.
25

4. A compound as claimed in Claim 3, in which R, is hydrogen.

5. A compound asg claimed in Claim 4, in which
Rs. is hydrogen.
30
6. A compound as claimed in any one of Claimg 1 to 5, in
which X-X is CONH.

7. A compound as claimed in any one of Claims 1 to 6, in
35 which the alpha carbon atom (*) has the conformation that
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(" $10%E& Wil 'l P dgent(s TheothRa (vl (‘BB (vl #3thenyl, 3,4-
methylenedioxyphenyl, furyl, thienyl, imidazolyl, oxazolyl,
thiazolyl, pyridyl, pyrimidinyl, pyrazinyl, naphthyl, indolyl,
indanyl, 3,4-dihydrobenzofuryl, benzofuryl or benzol[b]thienyl
group, optionally substituted by R,, or R,;X;.
10
9. A compound as claimed in Claim 8, in which Cy represents
cyclohexyl, piperidin-4-yl, phenyl, 3,4-methylenedioxy-phenyl,
fur-2-yl, thien-2-yl, thien-3-yl, imidazol-4-yl, oxazol-4-yIl,
oxazol-5-yl, thiazol-4-yl, thiazol-5-yl, pyrid-2-yl, pyrid-3-
15 yl, pyrid-4-yl, pyrimidin-2-yl, pyrimidin-4-yl, pyrimidin-5-
yl, pyrazin-2-yl, pyrazin-3-yl, naphth-1-y1l, naphth-2-y1,
indol-5-yl, indan-5-yl, 3,4-dihydrobenzofur-5-yl, benzofur-2-
vyl or benzo[b]thien-2-yl, opticnally substituted by R,, or R,X

314%

20 10. A compound as claimed in Claim 8 or Claim 9, in which R,,
is hydrogen; hydroxyl; methoxy; ethoxy; isopropoxy; methyl;
ethyl; isopropyl; acetyl; propanoyl; isopropanoyl;
methylaminomethyl; dimethylaminomethyl; hydroxymethyl;
carboxy; methoxymethyl; methoxycarbonyl; ethoxycarbonyl;

25 methylaminocarbonyl; dimethylaminocarbonyl; aminomethyl:;
CONH;; CH,;CONH,; aminoacetyl; formylamino; acetylamino;
hydroxyacetylamino, dimethylaminoacetylamino,
methoxycarbonylamino; ethoxycarbonylamino; t-
butoxycarbonylamino; amino; fluorc; chloro; bromo; cyano;

30 nitro; thiol; methylthio; methylsulphonyl; ethylsulphonyl;
methylsulphenyl; imidazol-4-yl; hydrazido; 2-methylimidazol-4-
yl; methylsulphonylamido; ethylsulphonylamido;
methylaminosulphonyl; ethylaminosulphonyl; aminosulphonyl;
trifluoromethoxy or trifluoromethyl; and

35 R,,X, is phenyl, phenoxy, phenylamino or benzyl.

11. A compound as claimed in Claim 10, in which Cy is



%B(' $1L09B& ()- &NOd@UW4 #3g %B(' $L0%B& () - (' $109%8& ()- (' $109B& () -
(' $1098& () - #3g Y%ORdedHbU4 #3(' $1098&' ()- #3g %(' $10%& () -
(' $10%8& Wo-02047%20%B&' () - (' $1098& ()- { ?bU4 Wl 10% & (PericB@ERMBE () -

#3g UB(' $1096& ()- (' $1098& ()- (' $1096& ()- + vU4 3" 109 I\/&'()-

| 10001 V& () - ( * 109M M&! () - 107$107$102$556G  1009$& () - 1 10%0$& () - f

I [:vU4 U (109 f& ()-' | (10%0Y&p&'() "| (1098& ()-' 3109M M () -|

(Sigl/owl\ﬁel(écdéoﬁl:fo/g/& &J)oh/é 1< i OQ@aéetﬁgzlﬂg/Q/é;rKnl(D _4T\IA410
0& 0, ! ! N

ws$10% &Yy *- Péo 6(351 i 410%4 fj@z%EjObLLﬁYJS 13039/&/1

s10%M N&a(n)mdagje[tw@mmm)czﬁi%&&, (phersyl #lzo%(rr]}:l(ra?ogﬁﬁeryyl l #4LO%¢<#&' ()- y
-&110% & ( c?

"10' 10% ér‘lj}lquﬁ W&' ﬁ’?%ﬁ%’{?ﬁ 1‘%%}21@}%&&\?420 % & () - gu[ ?NA410
| 0' 10965 @ma@yllmmmo)e ,&' )61®im@%ﬂmbemol A00peE HyLpleerdh & 1€ ) - { _?NA410
'| 0" 10% & {(9q ﬂ&g’ﬁ@) 7 () %droxphe%l 3- a%nl%methylphenyl 4-

'10' 10% & ()
1 0' 10% & a(“)lfmiefé%@ G)nbfjof 1@/&1&1\‘@8);@@%&/@ 1607"31&d(fpxwe£@%1&h@ﬁmrrnéd\AA4lo

| 0' 10% & Hy)drdt k9% e ](@hér@yllo%&l}édrcb@rﬂé)fﬁﬂﬁﬁeﬁl |0 A9 Skphd AR 10 #3
.lo 10% %O(J%-l g 0% &Ilg%{g}lo lg%l%.(gll hen QL/(I)% (4) th lenedioxyphenyl,
gL?210' 10" 1FPIOREYH Y methy ypheny

10 4-phenylphenyl, 4-phenoxyphenyl, 5-methylfur-2-yl, imidazol-4-
vl, 2-methylthiazol-4-yl, 2-aminothiazol-4-yl, 2-
formylaminothiazol-4-yl, 2-aminothiazol-5-yl, 2-
formylaminothiazol-5-yl, 2-phenylthiazol-4-yl, 4-aminopyrid-3-
yl, 6-methylpyrid-2-yl, 3-amino-pyrid-4-yl, naphth-1-vy1,

15 naphth-2-yl, benzofur-2-yl, 2-methoxyphenyl, 3-methoxyphenyl,
4-methoxyphenyl, indan-5-yl, 2-methylthiophenyl, 3-
methylthiophenyl, 3-methylsulfinylphenyl, 2-
methylsulphonylphenyl, 3-methylsulphonylphenyl, 3-N,N-
dimethylaminophenyl, 2,3-dihydrobenzofuran-5-y1, 3-

20 bromophenyl, 3-cyanophenyl, 2-methoxycarbonylphenyl, 2-
ethoxycarbonylphenyl, 2-methylphenyl, 2-fluorophenyl, 6-
aminopyrid-3-yl, 2-ethylthiazol-4-yl, 2-benzylthiazol-4-yl, 2-
methylsulfonamidothiazol-4-yl, 2-chloropyrid-3-yl, 2-
hydroxyacetylaminothiazol-4-yl, 2-N,N-dimethylaminoacetyl-

25 aminothiazol-4-y1l, 2-trifluoromethoxyphenyl, 2-
trifluoromethylphenyl, 3-chloropyrid-2-yl, 3-methylpyrid-2-vyl,
pyrazin-2-yl, pyrazin-3-yl, pyrimidin-2-yl1 and pyrimidin-3-yl.

12. A compound as claimed in any one of Claimsg 1 to 11, in
30 which Cy is a group of formula
R

3r
a/gxb

X

R3s

in which one of X* and X® is N and the other is NH or S, and
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35 cyclohexyl, piperidin-4-yl, phenyl, 3,4-methylenedioxyphenyl,
fur-2-yl, thien-2-yl, thien-3-yl, imidazol-4-yl, thiazol-4-vyl,
thiazol-5-yl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, naphth-1-vy1,



&10%5;&'()- F109M MB' () - 3" 109V ME' ()- 109 M&' () -
1090 M8 () - 10|\/(|\/I10|\/(|\/Z[p[s[p\s\\| [ AAIOM M s1098 M& ()- f 109 M& () -

T #1090 MBWON2/476OYM ME () - T F'109M MB () -f s PCT/GB01/05526
&10%@R @' ()-y\\U 1" r _|[: A410M M 3&3F(10% & ()- 3&3F(10%V M&' () -
>F+$109% & () - F+$1000BME () - OPS! 10%£54)- s! 109 M () - “vU410
1098 M& () - " 1090V ME () - 3109 M& () - " 109 M& () - 10M MLOM MLOM M
9<MLOYM M&pfk-h-2}v1a. %b&o\f%l(éla/\ﬁl%W(Hé%z@[bﬁt%l%WW@rl( ?r%d?“ﬁlo%& ()-

EL TSt P s ISR st el 0 SO O
$109% M&' () - Beeeeeeee/ f vU410 f 10% (t& ()- 10%(t&() 10%(t&()

‘LLO% (1) - 10%, 0% 9000 %6, X3EI (100 o ) ) L xghi |
v39$$(10%}§8 ?‘)QC gikdo s, Q@a(ljﬂ dg& %ﬁ% %)or caed 5{,@7' [ Ehoy Uit ch
y! 1096 ( RE. (i) hy@rﬁgm% (m&l APty nbe&l&‘@k@k&e@ltﬂwmd@rcﬂm%ﬂ I\/&'le(t)hyl

& () SR PP OORES T PESE () B PR SR Ee P RE G () - S

10(;% %&/( (n)el.thslfkam?@fgvtnmh@l _ ﬂi‘uﬁ?&l(a»iuﬂowmgl [tlmmm%hsfﬂot%é\w%\/?) ()n
gZooooap% %ﬂ’# W%%l M&%&f@é&ﬁ%& %m%%&%l 10%\/( M&' () -
fl (1)0%\/( We&hylsmih@mmgﬁkgﬁﬂmméq@qﬁ@mmmf@wgl%yﬂmm

1098 8%%(12/?‘5‘ rr \?ﬁﬂlﬁacef&]’}w(% l%}‘%%fo‘%ﬁ(cﬁ% )am(lé% MLO% ( & ()-

sF' 10%@ @t@oxfycdlfbb@%ﬂ\am&o()eftrmymw(omlemmsswt |T: vU410

C="1%1009 - H ! $10%&K L10 F" 1Q¢ N&
VBFL 00 BB o B R AT i £ &f@wﬁv)m%? s rrstoaer
Q7: $10% t&i0)s IetByleUWi%E mMethSAlswll ;(ethylsulphonyl;

3 (109 (il et Oy g (a0 EE Q%etay%lwmz@%wr( .

)9)15)%15( V& 5 ( ettt hiaNAA Bl I FUH0%61 sl @ honyREHE QR (: & () - FFY0% r (: & (
*S%F%o%ert(“yéza(“)m@@/&l@%oﬂ“(yl& @t%mwmmmwl& () - FF94.0
%wr(:& (kiEE%ﬁ@%bhét&o&b‘bhoﬁrlfluoromethyl and for R,,X, are phenyl,
*8U4F9L0% 1 th%/or AxOxPxQxVx\x ny9NA4161(5FFtyc10%r( & ()-FF%
10%r (: & aofP W B

*S%:FO/&O%r( & () - FF‘V&O%r( & () _XOXXXXXXYYONAAL1O0L1OFFYA0% r (: & () - FF9d0% r
(: & ( FF‘V 09%,r * 80 F‘V&O% r( FF‘V&O%r & () XXXXXYYZY8NA4101
Fvo10% 5 o G ")ﬁ%s’lr Lo 8% (13?‘ s yO0s

* 8‘%FF‘V<1O%YrC(10&e(XV1FFm@¢m1(d1&-(4)-yslz,6zl\- |t|y[lpm¢m_ﬁ1n3'4 VOB & —( ) -

1090 &(p(r)o }pl% 18104 - 10%’—&5(0% tE/ %% efidin-4
YS10% & ) |pb}}}y} }vU410 FS o Qo 310% & 010 10 10 eS 10w ()-
F9710% & Mhnogce Aoy M} 'FAFGTERCRNOY I PR s10% & () -

Zgﬁio‘@gj&grbxym%&@’/?f(he ; ()2 4Fd|;1rlé%h§rl@heny\ltu4§ 8‘210 .
#3#10@JS C% %1 i&’%f%&/l %%’g;opge@’ #1089 goﬁroﬂ’g@%ﬁn(@l BEFGRbcOv U410 F

#3#10% &y drx¥esiyl), - ﬁ&lammm%t&ty(l)pwer@% & 4(-pani boe& )L dblenny 17v Y410 F

{B#ﬁg;ﬁ)og; Qﬂé@i@%@% V&%&%ﬁ%%ﬁﬁ%ﬁyﬂ FLOW Lol nd ERYHRRONG1 # 2-
#10% & (E mwpﬂnem% &AL SPREPPRYRIERY Y 2-
n3F25010%ﬂﬂk&O@hen@EzsBl@%hé@h ;ﬂl ,Oa-p hqnyl henyl 4-
Eséﬂl(])_/b & 5 %xryp \e \y U%lgneﬁ:h%r QE{lbr& 2( )yl q? ol ‘4— 1I 1% & Q-

methylthlazol -4-yl, 2-aminothiazol-4-yl, 2-formylaminothiazol-

4-yl, 2-aminothiazol-5-yl, 2-formylaminothiazol-5-yl, 2-

phenylthiazol-4-yl, 4-aminopyrid-3-yl, é6-methylpyrid-2-yl, 3-

amino-pyrid-4-yl, naphth-1-yl, naphth-2-yl, benzofur-2-yl or
35 3-methylbenzothien-2-yl.

20. A compound as claimed in any one of Claims 1 to 19, in
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isobutyryl; aminomethyl; CONH,; aminocacetyl; aminopropionyl; 2—
aminopropionyl; aminocarbonylacetyl; hydroxymethyl; 1-
hydroxyethyl; carboxy; 2-hydroxyacetyl; 2-hydroxypropanoyl;

20 methoxyacetyl; methoxymethyl; methoxycarbonylmethyl;
methoxycarbonyl; ethoxycarbonyl; formylamino; acetylamino;
amino; chloro; cyano; nitro; thiol; methylthio;
methylsulphonyl; ethylsulfonyl; methylsulphenyl; and
hydrazido.

25
23. A compound as claimed in any one of Claims 2 to 22, in
which R, is selected from N-acetylalaninoyl; serinoyl;
threoninoyl; aspartoyl; glutamoyl; N-(1,3-dimethyl)butylamino-
carbonyl; N-methyl-N-ethylaminocarbonyl; N-methylacetyl; 2-N-

30 acetylaminoacetyl; 2-N-acetylaminopropanoyl; 2-N-(2-
methylpropanoyl)aminoacetyl; 2-amino-3-hydroxypropanoyl; 2-
amino-3-hydroxybutanoyl; 2-hydroxyacetylaminoacetyl;
dimethylaminosulfonyl; hydrogen; hydroxyl; methoxy; acetoxy;
methyl; ethyl; propyl; 2-propyl; 2,2-dimethylethyl;

35 allyl; propynyl; allyloxycarbonyl; acetyl; propionyl;
igobutyryl; aminomethyl; CONH,; aminoacetyl; aminopropionyl; 2-
aminopropionyl; aminocarbonylacetyl; hydroxymethyl; 1-
hydroxyethyl; carboxy; 2-hydroxyacetyl; 2-hydroxypropanoyl;
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26. A compound as claimed in any one of Claims 1 to 24, in

15 which L represents CONR,, and Lp represents

R3y R3y Rs
T D
S or S

in which R,y represents Ry or a group of formula

R, -G,~X, -
in which G, represents a bond or (1-3C)alkanediyl, X,
20 represents a bond, CO, OCO, COO orxr NHCO, and R, represents a
carbocyclic or heterocyclic group, optionally substituted by
R,.

27. A compound as claimed in Claim 26, in which Lp is
25 selected from
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position of a 4,5,6,7-tetrahydrobenzothiophene group, it

531096 & ()-Y

h0$%4.0$10$

represents a carboxXy group; a (1-6C)alkoxycarbonyl group; or a
10 (1-6C)alkylaminocarbonyl group; and (ii) when R, is present as
a substituent on a phenyl or pyridyl group, it is a hydrogen

atom.

28. A compound as claimed in any one of Claims 1 to 24, in

15 which L represents CONR,; and Lp represents

0 0 oo

29. A compound as claimed in Claim 28, in which the
heterocyclic group is substituted by one or two R, groups.
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6C) alkoxycarbonyl, N,N-dialkylaminocarbonyl or cyano; R,, is

15 hydrogen; X, is O, S or NR,, R, is hydrogen, (1-6C) alkanoyl,
amino (1-6C)alkanoyl, (1-6C)alkoxy(l1-6C)alkanoyl oxr
benzyloxycarbonyl; and X, is CH,.

33. A compound as claimed in Claim 32, in which Lp is 3-

20 ethoxycarbonyl-tetrahydro-4H-cyclohepta (b)thien-2-yl1, 3-
ethoxycarbonyl-4,5-dihydro-5H-thieno[2,3-c]lpyranyl, 3-
ethoxycarbonyl-4,5-dihydro-5H-thieno[2,3-c]lthiopyranyl, 3-
dimethylaminocarbonyl-6-benzyloxycarbonyltetrahydrothieno[2,3-
blpyridin-2-yl, 3-dimethylaminocarbonyl-tetrahydrothieno(2,3-

25 blpyridin-2-yl, 3-dimethylaminocarbonyl-é-acetyltetrahydro-
thieno[2,3-blpyridin-2-yl, 3-dimethylaminocarbonyl-6-
aminoacetyltetrahydrothieno-[2,3-b]pyridin-2-yl, 3-
dimethylaminocarbonyl-6-methoxyacetyl-tetrahydrothieno[2,3-
blpyridin-2-yl or 3-ethoxycarbonyl-tetrahydro-4,7-

30 methanobenzo (b) thophen-2-yl.

34. A compound as claimed in any one of Claims 1 to 33, in
which I. ig CONH and Lp is
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in which R,;, is selected from N,N-di- (1-6C)alkylaminocarbonyl,
di(l-6C)alkylaminosulfonyl, (3-6C)alkenyloxycarbonyl, (1-
6C)alkanoyl, hydroxy(l1-6C)alkanoyl, (1-6C)alkoxy(1-
6C)alkanoyl, (1-6C)alkoxycarbonyl, (1-6C)alkylsulfonyl, (1-
6C)alkylsulphenyl, and R,-G,-X, in which either X, is CO, 0CO,
NR,CO, (where R, is (1-6C)alkyl), SO, or NR,SO, and R, and G, are
as defined previously, or X, and G, are both absent and R, is
pyrid-2-yl, thiazol-2-yl, thiazol-4-yl, pyrazin-2-yl, pyrazin-
3-yl, pyrimidin-2-yl or pyrimidin-4-vyl.

35. A compound of formula I as claimed in Claim 1 and as
named in any one of the Examples herein, or a physiologically
tolerable salt thereof.

36. A pharmaceutical composition, which comprises a compound
as claimed in any one of Claims 1 to 34 together with at least

one pharmaceutically acceptable carrier or excipient.

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.

39. A method of treatment of the human or non-human animal

body to combat a condition responsive to a tryptase inhibitor,
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which comprises administering an effective amount of a

compound as claimed in Claim 1.

40. A compound of formula (IX)
ZZ—CH(Cy)—L—Lp

(IX)
(wherein Cy, L and Lp are as defined in any one of Claims 1 to

34 and %, is HX or a reactive functional group), a salt thereof

or a protected derivative thereof.

41. A compound as claimed in Claim 40, in which Z, is H,N.



