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

strong immune system response which triggers release of .

e

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

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

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

- the release of neuroklnlns _

35 Thus asthma is a complex disease frequently characterlsed
by progreSS1ve developments of hyper- respon51veness of the
‘trachea and bronchl as a result of chronic 1nf1ammat10n

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



—tTssues,” and spllllng into the airways. These cells are attracted to the
"site by release of mast cell derived 25 chenotactic agents'l FHee 9%
strai ghtforward way of dealing with an asthma. attack is with a '
bronch +ﬁ$ﬁ£z drug which causes airways to expand. Thpcﬁml,egafzectlve
br oncho ators are the (3- adrenergic agonists which mimnmc the actions of
adrenalin. 30 These are widely used gand are sinply adm nistered to the
l'ungs by inhalers. However, bronchoconstrictor drugs are prinarily of use

0 short, Lerme SHBRLOTREAC tmbkehmanefdeheonmereemh 2t at tacks nor
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antbﬂégﬁgirlcglgn response that occurs in susceptible individuals

_ after exposure to airborne’ allergens The early asthmatlc
15 reactlon is max1ma1 at. around i5 mlnutes after allergen N
exposure, recovery occurrlng over the ensuing 1 to 2 hours. In
approx1mate1y 30% of 1nd1V1dua1s, the- early asthmatlc reaction
ig followed by a further decllne 1n resplratory function which
normally beglns w1th1n a few hours and is max1mal between &
: lﬁd and 12 hours after exposure ThlS 1ate asthmatlc reaction is:
o accompanled by a marked increasée in the number of. 1nflammatoryf
. cells 1nf11trat1ng.bronchlolar smooth muscle.and eplthellal
-tissues; And sPilling into the airways' These cells are
_ .attracted to the site by release of - mast cell derived
.2S'chemotactlc agents. )
| The most stralghtforward way of deallng w1th an asthma
‘attack is w1th a bronchodllator drug. which causes airways to
-expand.. The most effective bronchodllators are the B-
adrenergic—agohisrs'which'mimic the aetious of adrenalin.
30 These are widely usediand“are‘simply administered to the luﬁgsr
‘*by inhalers. However, bronchoconstrictor drugs are primarily
of use'in short term'stptomaEiC'reiief and do not prevent ‘
asthma attacks nor deterloratlon of lung functlon.over the
1ong term. ' _
35 Anti-inflammatory drugs suoh as cromoglycate and the
: _cortléoster01ds are also widely" used in asthma therapy.
*Cromoglycate has anti- 1nf1ammatory activity and has been found
to‘be-eggfemely safe. ‘Although‘Suoh-eromolyns'have minimal
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- There therefore still remalns a need for an alternatlve
asthma therapy which is a safe effectlve 'antl 1nflammatory )

or 1mmunomodulatory agent whlch can be taken to treat chronlc

7'asthma
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_ Tryptase is the major secretory protease of human mast
'cells and 1s proposed to be 1nvolved in neuropeptlde
,proce551ng and tlssue 1nflammatlon Tryptase is - one of a

'u_'large,number of ‘serine protease enzymes which play a central

- role in the regulatlon of a w1de variety of phy51ologlcal

':lprocesses 1nclud1ng coagulatlon, flbr1n01y51s, fertlllzatlon,'

5 25

deve;opment mallgnancy,,neuromuscular patternlng and

inflammation. Although a large number of serine proteases

, have béen’ w1de1y 1nvestxgated tryptase stlll -remalins

'_relatlvely unexplored

30
- among the other serine proteases which have been

35

: Mature human tryptase is a glycosylated heparln— )
'asSOC1ated tetramer of catalytlcally active subunlts o dts

amlno ~acid structure appears to have no close counterpart

characterlsed Tryptase is stored in mast cell secretory
.granules and after mast cell actlvatlon, human.tryptase can be
rmeasured readlly in a varlety'of biological flUldS For
example after anaphylaxis, tryptase appears in the blood
stream where it ie readily detectable for several hours.
'Tryptase also appears in samples of nasal and lung lavage
fluid #xom atopic subjects challenged with specific antigen.
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met ast aSMRY1CPEARP AEYPESand L & At BRSNS (Yong, Exp. Toxic
Pat hol , 1 A904mm48or402onAteiinef.f Trngpt sa Ml .ad®idrat2Wbtdasckblsuddpwni ng
and Myan | nmrunol Today,, 2000 281 Tet | ow and V‘bol ey, Ann._ Rheum
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11995, 53032 oReaivBin)gt thkedny 2000chintdd pEHdnesicdeadachen 1999,
-39, 101.) The underlying princi pI e is that a tryptase |nh| bitor should
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anaphyl actic reactions _due to exogenous substances, 'e.g. . norphine- |nduced

bronchd@%ﬁ@ﬁ?@%?léﬁg(gaﬁﬁﬁnand induce neurogenlc 1nflammatlon points -
"to a broader phy51ologlcal role, for example in modulatlng

15 paln mechanlsms leen tryptase s multlple mechanlsms of
-actlon,_lt has been proposed that tryptase 1nh1bltors may: be
beneflclal in a broad range - -of dlseases ' These include
condltlons such as: asthma (spe01f1cally 1nfluenc1ng the

_ 1nflammatory component the underlylng hyperreact1v1ty, and-'

izo'the chronlc fibrotic damage‘due toasmooth musolerthlckening);

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

25 mlgralne headache, neurogenlc 1nflammat10n and paln
| ,mechanlsms, wound healing; c¢irrhosis of the liver; Klmura k:

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

730_1nfectlons-(Yong, Bxp. Toxic Pathol, 1997, 49, 409; Steinhoff
et al.,,Nat,'Med : 2000, 6, 151; Dowhihg”and Miyan, Immunol.
~Today, 2000,.21, 281, Tetlow and Wooley, Ann. Rheumn. Dls
1995,:54;‘549; Jezlorska, Salamonsen and’ Wooley, Biol.
. Reprod., 1995, 53, 312; Brain, Nat. Med., 2000, 6, 134;
'35'Olhess;ggﬁal;, Headache, 1999, 39, 101}5 The underlying
A principle is that a tryptase inhibitor should have utility
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W95/ 32945, W94/ 20521 and US 5,525,623 a variety of pept
conpounds are suggested as potential inhibitors of the mast cell protease

trypt asquo 204095/ 03333 a tryptase inhibitor is provi depchy:panedsypepti de
obt ai nable fromthe | eech hirudo nedicinalis. I n W96/08275 secretory 10

| eukocyt e protease inhibitor (SLPI') and active fragments thereof have been
found to inhibit the proteolytic-activity of tryptase. In W?99/55661 -
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t he conpndnﬂandt ThatbnwenbioﬁhwmmacolQbeez efdt . ﬁmﬁ9&mty in.the
~treatpgent angd p | o] bu 0 l-er-gi d :
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PCT/ GBO /.05526 -6- where:
10 1eukocyte protease 1nh1b1tor (SLPI) and actlve fragments

€~ “-'thereof have been found to 1nh1b1t the proteolytlc act1v1ty of
tryptase In WO99/55661 certaln 4~ amlnomethylben201c esterk-'
derlvatlves are proposed as’ potentlal tryptase inhibitors.
'We have now found that certaln aromatlc compounds s
15 carrylng certaln 11poph111c side chalns are, partlcularly )
effectlve as 1nh1b1tors of the serine protease, tryptase
| Certaln of these’ compounds have further been found to have hs
good bloavallablllty ‘ o | ' ,
It 1s envisaged: that the compounds of the 1nvent10n w111
20 be useful not only in the treatment and prophylax1s of asthma
" but- also of other allerglc and 1nf1ammatory condltlons
medlated by tryptase such as allerglc rhlnltls, skln .
'condltlons such as eczema, psor1as1s, atoplc dermatltls and 7
f;_ . urtlcarla,'rheumat01d arthritis, con3unct1v1tls, 1nflammatory
u 25'bowel dlsease, neurogenlc 1nf1ammat10n, atherosclerosis and
.cancer- _ ' S |
' Thus viewed from one aspect the invention: prov1des a -
tryptase inhibitor compound of formula (1y Y
' R
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'R5 represents amino, hydroxy, am nonethyl, hydrdxyrrethyl of J}'—.‘édjo%

repr drogen or nethyl; 5 X-Xis -CO\IRla ent’s ﬁydrogen
(1- 63’?@% E%r phenyl (1- 6C) al kyI L is CONR 1d(CI—|Z§?ﬁqBr9?@#f'?€h mis 0 or 1
and Rid is hydrogen, (1-6C) al kyI or_ghenyl (1-6C al kyl; Cy is a saturated

Qﬁ_?etb ated, nono or poly cyclic, hono 10 or het erocycl i c group,
prefera y containing 5 to 10 ring atons and optionally substituted by one

or nore grRoupepR3tenes RRiXb; ; hy@achy R3anincependentl ydisx et ogenor
hydr wl (1-6C) al koxy, (1-6C) alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-
6C) al eNi(1-6C) al kyl am noal kyl , hydr oxy(1-6C)al kyl, carboxy, 15

(1-6C) al kxyabkydselils d YEAr . (1-6Q) al kyl am nocar bonyl,
am no( 1- 6??% Kk # SC:eC]\IHZQAg)CI-IZé]\l%H< am oacetyl (1- 60 al kanoyl am no,

hy dr oxy( 1-6@) alwan@)ﬂl\@mm am no( 1-6C) al kanoyl am no,

1-6C) al ky] am.no( 1-6QC) al.ka amn

G (- 50) al R | BATHE b0y M Rt ) Sy SFo PR3 Ko,
am no, halmo,i LYRNR, 4 ['[IHZT)Q ik hielch Iﬂ B 0 ol kKydddim, §&- BGHrogen,

al kyl sul phonyl, (1-6C) al k | sul phenyl, imdazolyl, hydrazido,

(1-6C )%&Qﬁ%ﬁyda?él ﬂhen(yi CPC) allkyiléul phonani do, (1-6C)

P SSAE O LGP DO O OB OH 0 ey
orl0 802NRLErdegicliis phenyl, pn:e}ﬁym:laby_y conRipnisgasS tdef inedifigr aRims Lp i's
Sele%&%ﬁd%@?Qné%ly substR%ut %g %ngogoggre groups Ri3z— or Ri3;Xi-:;
each Ria independently is hydrogen, hydroxyl, -
{(1-6C) alkoxy, (1-6C) alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (I1- =
o6C)alkanoyl, (1-6C) alkylamincalkyl, hydroxy(l-6C)alkyl, carboxy,

15 (1-6C) alkoxyalkyl, (1-6C) alkoxycarbonyl, (1-6C)
alkylaminocarbonyl, amino(1-6C)alkyl, CONH;, CH,CONHg,
aminoacetyl,-(1-6C)alkanoylamino{ hydreoxy (l-6C)alkanoylamino,
amino (1-6C)alkanoylamino, (1-6C)alkylamino(1- 6C)alkanoylam1no,
di{l1-6C)alkylamino{1-6C)alkanoylamino, (1-6C)

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

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

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

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

Rip is as defined for Rias

Ip is selected from

30




WD 02/ 47762 PCT/ GB01/ 05526 R3z RBy R ~ry 3z 1 | '
R3Z R3y( |l RBy (I ',... S R3z S R3y Xza and S in V\hlch1%‘hﬁe%v%8gch R3 is

an am no MePd4¥7eki due, N (1- PCT/GBO01/05526
6C) al kyl am nocar bonyl , N, N-di (| - 6C) al kyl am nocar bonyl, N-(I-

6C) al kyl ami noal kanoyl, N-(1-6C)al kanoyl&m no(1-6C) al kanonyl

C- hydr oxyam no( 1- 6C) aI kanoyl , hydroxy(2-6C)al kanoyl am no(l- 6C)al kanoyl ,
di (1-6C) al kyl am nosul oz, hydrogen hydrox%l ,
(1-6C) al koxy, § qyl oxy, (1

6C) al kynyl , ( 3-|¢

6C) al kgny
gxycar bonyjl , (1- kanoyl , @
5C) al kan ; ' r bonyl %,

am do (CO\IH 2 .
hydr oxy( 1- 6C) al k |, carboxy, hydroxy{l ; ;

6C) al kanoylg (1- GC) al koxy( 1- 6C) al kanoyl, (1-6C)al koxy(l-. 15 6C)al kyl,

(1- 6C) al koxyt3a ORa) kylRay - R

car bonyl, (1-60)2 } N0, am no

aIkyIthlo (1-6 ; fonyl ,

represents R3 or ‘& group of for X .

represents (1-3C)al kanediyl, X 1is absent or represents 0, S, SO SO NRL,

CO, OCO, COO, CONRL, NRLCO S02NRL 'orRN SO2;X Rk represents a carbocyclic
or heterocyclic group, optionally substi utezﬁy R3; and RL 25 represents
hydrogen or (1-6C)alkyl. R3z is oxo or_ig al/ned for R3y, Xza is CH2

and X~ is O, Sor NR in which R has a yalue dependently sel ected from
a and '
in which ' 7 -
5 in which Rz is an amino acid residue, N-(1- '

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

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

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

' Riy represents R; or a group of formula

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

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

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

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

value for Ray;




b 25

~ value for R3y, 13 June 2005 WO 02/.47762 PCT/ GB01/ 05526 81§J

physiologically tolerable salt thereof, e.g. a halide, phosp atazeoogr , ‘
sul phate salt or a salt with amoniumor  an organi c ami ne such as =

et hyl amgeos77629! um ne. Conpounds of formula | have surmwsmgdismd)een

found to be 5 particularly effective as inhibitors of tryptase and to show
'a surprising selectivity for tryptase over other serine proteases
“According to another aspect, the present invention provides a corrpound of

i formula (1) g8 geﬁhpggom@ggbammyveolerable aambyshei:egfcaél % .aecept abl e

salt t d tI d _
j??— 6C) t}ﬁr]%gé? ‘fEOgEf‘aEFKQF S@ 8%?3?%8%6” YI"%; Vi e m‘(‘?%qg%;%lrkanoyl

. (1-6C) ah kytganhoakkyhe budhoayp(&tbg]alipk, orcaﬁbbuyt;nél GC) al koxyal kyl , -
LLe9) Ak p5BsamRr o 1o le ey aELaReaLonny ), paBH St 86 81

‘al koXy Geabohgi kAT AD, eféﬁph@vehasolnblybm@orm pﬁotrmicgrse ENGCEoa s [ o,

-(1-6Q ﬁ‘iéﬂh@hQ@XEctﬂug}) fé&kxkﬁgkaaenbkferl atﬂézfols)éh%médram do,

(1-6c)a i.m dazolyl, (1-6 al kyl sul' phonam do,. (1-6C)

al kyl arﬁlﬁéﬂé%?%ﬁ%nyl am nosul phonyl ,. (1 6C) hal oal koxy, or (1- 6C)

hal-oal kyl ; XActéralhgndo Qnoﬁhb@ra@ﬁéctandhﬁ3@rESeﬁhGﬁmhe@mhtmnalIy

'fsubstltﬁggglggs a comgoh%dsg%e%g%%uﬁroq&§ as d%%lgeg hR%elﬁgﬂq%e, 5}

'"10 a phy51olog1ca11y acceptable salt thereof, in whlch
| ' - eéach R3‘.i 1ndependently 15 hydrogen, hydroxyl S
(1 6C) alkoxy, {1- 6C) alkyl, (2- GC)alkenyl (2 6C)a1kyny1 -
_”l 6C)a1kanoyl (1- 6C) alkylamlnoalkyl hydroxy(l 6C)a1kyl )
| ;‘Carboxy, (l 6C) alkoxyalkyl (1 6C) alkoxycarbonyl (1= 59):.
IS:alkylamlnocarbonyl am1no(1 6C)alkyl CONHz, CHZCONHZ, |
N amlnoacetyl (1 6C)alkanoylam1no, (1 6C) alkoxycarbonylamlno,

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

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

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

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

. " R, is an amino acid residue, N~(1~6C)alkylaminoearbonyl,
, N,N—diCffgcjalleaminoCarbonyl, N- (1-6C)alkylaminoalkanoyl, N-




S Ray R3 R3 is an am.no acid resi due, N (1-6C)alkylam noc%ﬁﬁ ﬁ
N, N-di (1- 6C) al kyl am nocar bonyl, N-(1-6c)al kyl am noal kanoyl '[11% %Oune 2005
WO 02/.47762 PCT/ @GB01/05526 i i -9- (1-6C)al kanoyl am no(1-6C)al kanonyl, C

- hydr oxy /g §dr36:6C) al kanoyl , hydroxy( 2-6C) al kanoy! am no( 1pE¢)alolassy! | di (2- - |

6C) al kyl am nosul f onyl , hydrogen hydr oxyl, (1-6C)al koxy, (1-6C)al kanoyl oxy,
(1- 6C) al kyl, (2-6C aI kenyl 5 (2-6Qaql kynyl, (3-6C)al kenyl oxycarbonyl,

( 1-6C) al kanoyl am no (1-6C) al kyl, "anmido (CONH2), amino (1-GC) al kanoyi

~am ”Oca 0%@’ éik%&@i%ﬁﬂ%'(% B&fé??éé{ﬁ&ngﬁ) abkh:ydr‘éﬁiylaﬁiﬂlo(l-'

hydroxy KOX

."6C) al koSGLatkRmgyL - E91§PKVI(2 {348 an%%y@&e@d&y|6C)@£kf6106fé)ra|%(ﬁoy| ani no,

am no, fai Mx ysagnoatlf@ny&hlﬁ&drééeﬁc)hyah:bydyuhuo (1- 6C) al kyl sul f onyl ,

(1-60) aI kyI sul phen z1 do; _and t P
“formulal @{)35@:" 15?an ﬁ%?@ a@ﬁyrgﬁ?’esgﬁy§c‘§p r1 ; (?3 @%)gl élegl SI Xa.
- repLe?emssta ) §0REny TO, (GE@C)SGEel nleH@@ab raocyRk r(élpfﬁésaiﬂ@myloar bocyclic
_ et erocycl op ti |- |
" appr eci 3'3%% ?%\%TRY %hgﬁéz (}ef(a)g‘hi )rsep%ﬁe{%ﬁ%t(gye;ggélk%n%h then G2- Xa
. repres eamsnacbnhdnyIN s SChelkennﬁlabberﬁ@f oxar(d #®bed e GRdPRY .,

- 1nt erChg:?@%?:%h' Bcb B 288649, T '(ﬁakbﬁalkb&yt(ﬂe@m%ds :LOJc the i nvention,

R pref represents am no_or

re fer ydr ogen. R6a’
“pref er abfyat W@éﬁb@nﬁ}dﬁoéé—'ﬁalgllrn (tlh d#g%iﬁ’dga Wention, the
d'a|pthaB@Fhi§£noylam1no ‘amino, halo, cyano, nitro, tthl (1 6Cy '

-alkylthlo, (1= GC)alkylsulfonyl (1-6C)alkylsulphenyl or

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

‘ V'Réy

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

' represents amino or hydrogen, more preferably hydrogen

yldf' preferably represents hydrogen.

25 5 In the compounds of the 1nvent10n, the alpha atom (%)
E preferably has the conformatlon that would result from
' constructlon from a D-a-aminoacid NH, CH(Cy) ~-COOH where the NH,
| 'represents part of X- X. It will be apprec1ated that in this
'~nspe01f1catlon, the desrgnatlon D refers to the R
. 30 configuration.

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

‘35'preﬁerably contain up to 6 carbons, ecg. Cy.¢ OX C, . cyclic -
groups preferably have ring sizes of 3 to 8 atoﬁs; and fused

multicyclic groups prefexably contain 8 to 16 ring atoms.




‘preferably has the conformation that would result from CO{?%JnléCi%an from a
D a-am noaci d NH2- CH(Cy) - COOH where the NH2 represents )O X.

will BROUSP%ciated that in this specification, tHETHEIGEMEion D refers
to the R 30-configuration. In the conpounds of the i nvention, unless

ot herwi se _ i ndi cated ar groups preferably contain 5 to 10 ring atons -
opt i onal | i ntF U $Ee %Y YA er oat ons sel ected from0O, N and S;

al kyl, al lﬂe%Irt%uqlalﬂgybrg%e%edorllalkéxl Qng mai ekhRp-35 preferably contain
up to 6 carbons _3; cyclic groups preferably have ring

si zes of Exeord et Grfs,paaWdCﬁJtl@efdvamlﬂletSI dylri ®1gramges preferably contain 8 to
16 riy B%bﬁ% .13 June 2005 WD 02/47762 PCT/ GBOL/ 05526 -10- Rlais

pref era fo%ydrogen. A particularly preferred linker X-X is -CONH .
Examias @f-quardiigul:amatalvies f echfild amet  hydrogen; 5 for (1-6C)al kyl :
met hyl or ethyl; and for phenyl (1-6C)al kyl: benzyl or phenylethyl. R dis
pr ef &rabIRReRydr dgdrty) apkars| BsTeH Inart PhePatotlldes for L are CONH, CON( CH3)

and COVH@'@&MPePéPJ%SQ{%d% or CON(CH3). 10 Wen Lp conprises a

car bocyclic Rk group, for exanple, a non-aromatic or
aromat i c, Hvame lers pdl p@yrdtlllculahydﬂadmrsbdnrgiLoapecG@Nai,n'C@y G5t 0ai2b, nore

pre upto_10 rbon. at The yclic group may thus be, for
exarr;qromch’0?8FSaPﬁy?er%%]ryc((y)@ﬁ%a?ﬁy?Sﬁf)ﬁgﬁ or naphthyl group, or a 15
cywl oal kylwhghoup foesed iwekhaa cRieRylycarieuRr, &Xamp) eshpé maytbeul 8sr val ues

for a cycloal kyl group are.-(3- 6C) cycloal kyl groups, such as cycl opentyl
and EYEIGHExyE. NRN-@FeNaAIky PrgPEaRaitd Cpr BPBPaBEyPaRYGHSLitut ed or

SUbSHied B%n 398uY QR E3niRGELE 2B ¥ 2N APLNE Ak 2LKY, GEOUB: 10 -

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

15 cycloalkyl group fused with a phenyl group.

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

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

25 group substituted by alkyl is isopinocampheyl.

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

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

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




20 Exanpl es of particular values for a polycycl oal kyI groug3 @re %@ 10C)
pol ycycl oal kyl groups, such as bicycl oal kyl, for exanple et

nor.bornyl. A polycycloal kyl group is preferably unsubstituted or
substi t w@d4rgéone, two or three R3 groups, for exanpl epariypoisisedh as
met hyl . An exanpl e of a pol ycycl oal kyl 25 group substituted by al kyl is -
i sopi nocanpheyl . A phenyl group is pneferably unsubstituted or substitut ed
by one or two R3 groups. A naphthyl group is preferably unsubstituted or
substi tIilseplreﬁyr@bhy%ngnbspitm%(mlsebsmﬁtateylcbgabm agr coyecloaal kenyl

. group fys dWI p %E‘Pt a hyl. This
gr oup 1% und (‘:}Zttb@ e%%%ﬂ@%%% 3&?&‘8@?0’%‘?& ‘% 6\,!;'% gr%ﬁ% L '
unsubst PraiadaBrsupbt i 1 upEe-By 200 %ﬁeéﬁéh@ﬁroﬂﬁ@hl‘@ﬂmﬂp@n@ams of
. groups. lsﬂb§t4u&'é§gaﬁyd960n%?@1t1a— 6xai ndan-5-yl', |
1-oxo-1 3, 4-t et r ahydr onapht h- 7- and 1- gxo- B
1,2, P4 tetr%{h?’ar%l:’n%‘ﬁﬁ?ﬁlgeﬁ a éﬂ%ﬁcwﬁlegn&u%%ua: h%‘f‘é?o'B?EI}P% Rk
. group, tbirseraypbe, afﬂbne&&m&{aﬁ,lcﬁdioﬁra:ﬁﬁlﬂiﬂbl Crr@hoard:‘r:f’@fdlcgr,cymlﬂ@ or -

~polycyclic - gr cont ai.ning _an QLo oxygen nitro r.sul fur atoms
Tn the PrREPSSETERTTAND PRO Gtalc "y FHOSE:” RoFEOHFEr Sabiy M AE™F0 ring
syst em anohbe fOnExsyptes, ohna heI etht@)lclupc tor @Gp wioeme preferabricynup

aronat i Eo”?ﬁ%%ﬁ!; gygtt_gﬁﬂpa@%lsazacycl oal kyl groups, such as “pyrroli d| hyl
and ﬁfbpe“ di-ny azacycl oal kenyl groups, such as. pyrrolinyl;
z

di azeycl oal E@i@maieﬁp@f §u§lﬁt§§0@1’}§érl§zgﬁy’lup wheRC ¢l 64 Ry Nogroups, such as'.
t et rahyQi@ﬂ&t%Yhonééy@X@éZw@%dﬂéyIazﬁE:Q'éQ&al&'ﬁLhg@:%u p*aﬂidm%s and. -
éﬂf;l acycl oal k such. as te rahydrotg ?3419 on- rrat ic

nocycPYEF® é%%ﬁlav PR BBPET Hris BBacYCIP Pa(é SHOHRS 1 R T
preferapy;rrumﬂpm|<ﬂﬂ&ﬁdc§rblmam:ty|1t diredipby ebeh geompa%a&ﬁr@aarrpl es of a
het er chggl‘.%cgégffyym &Pohﬁ)sl S ac%oncls tetrahydropyranyl '

15 oxaazacycloalkyl groups, such as morphollno, and _
thlacycloalkyl groups, such. as tetrahydrothlopyranyl A non-l
',‘aromatlc monocycllc group preferably contalns 5, 6 or 7 rlng;
atoms and is preferably unsubstltuted or substltuted by one
egroup R,. : l
"20.  .Examples of a heterocycllc group when it is a non—f
?aromatlc polycyclic group are blcycllc groups, such as-
azacycloalkyl fused with phenyl, for example dlhydr01ndoly1
dlhydr01301ndoly1 tetrahydroqulnollnyl and o
e _tetrahydr01soqu1n011nyl, azacycloalkyl fused with cycloalkyl;_
'{1;_25_such as decahydr01soqu1n011nyl, and thienyl fused with
o cycloalkyl, such as tetrahydrobenzo[b}thlenyl or 4H-
"cy010penta(b)thlenyl Other examples of thienyl fused w1th
cycloalkyl are 4H- cyclohepta(b)thlenyl and tetrahydro -4, 7—,L
methanobenzo(b)thlophenyl Further examples of bicyclic '
e30'groups are thlenyl fused with a heteracycloalkyl group, such-
as 4,5- dlhydro S5H-thieno[2; 3- c]pyranyl 4,5-dihydro-5H-
_thleno[z 3 c]thlopyranyl and tetrahydrothleno[z 3- b]pyrldyl
Examples of a heterocycllc group when it is an aromatlc
| monocyclic group are furyl, pyrrolyl thlenyl 1m1dazoly1
35 thiazolvyl, pyrldyl pyrlda21ny1 pyrimidinyl, pyrazinyl and
triaginyl, preferably unsubstltuted or substltuted by one or
- two. R, groups. _ .
Examples of a heterocyclic group when it is an aromatic .




“aromatic polycyclic group are bicyclic groups, such as %Xﬂe%oléyl fused-.

wi th phenyl, for exanple dihydroindolyl, di hydr0| soi ndol y

t et rahydroqui nolinyl and tetrahydroisoquinolinyl; azacycloal kyl fused wt h‘
- cycl oal kyb,02@B63uch -as decahydr oi soqui nol i nyl ; and t hi emygir/dpesesh2i t h

cycl oal kyl, such as t etrahydrobenzo[ b} t hi enyl or 4H cycl opent a( b)thi enyl

O her exanples of thienyl fused withizeycloal kyl are

4H-cycl ohept a(b) t hi enyl and tetrahydro-4, 7-. - net hanob'enzo( b) t hi ophenyl

"Furt her peignptés cofgruuy crec Heygadepgrangs kivedy lad ksedofury1a

' Zegea?ﬁéghﬁggi¥&%’en%?&né'%?ﬁ§§%HyPeQquqﬁq$%%W3¥§qplyl and -

| t hi eno[ Reszerhhpglydnyl and tetrahydrot hi eno[ 2, 3-b] pyri dyl . Exanpl es of a
het erocycli CEQQR.FﬂéIg‘IQ{f 'ﬁax'tsic%'la‘i:f QUB e %1 q@n%yggéc group are fur yI
0

- pyrrolyl, th| en imdazolyl, 35 thiaz p;’rl pyridazinyl,

S pyri n%’dﬁﬁ’;ﬂ 59‘115’23! rﬁﬂldarﬁﬁ%dﬂ@zl Nylaceﬁ}ﬂf smllftqnled or ,
substi tghggogynggq Orasﬁa\&(%o?i pl es of ‘a heterocyclic group vvhen,

it is an arqQmati C. une 2005 02/4 762 PCT/ GBOL/ 05526 - 12 pol ycyclic
group afeTbNeyerpe) PEERAT2ELFIRZ o Mur (i 3 ~ et lnyrutlesgaaol i nyl

~ ‘benzot hb@ﬂbbnyﬂ_ndm yl “and benzot hi azol yl. Exarrpl es of particular values

D d tylal | i noyl
thr eoni £851 - Ns i Eo Tl Ry ARG R BPE Iy RN A nocar bonyl <

N (13B- dthglhmhhb@@yﬁbmmﬁn carbonyl ;" for N, N-di(1- 6C) al kyl ani nocar bonyl :

Nt T ke %‘i?l%@"a%?%ﬁ%é)%g?%ano‘y'?am%%ﬁ%% Ry oo

acetyl aﬁPﬁoEcé@yﬁC ﬂﬁa@@ﬁlmmdépﬁﬁbéﬂ&ﬂnmylz 140D

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




et hyi propanoyl ) am noacetyl; 15 forC hydr oxyam no( 1-6C) al 5‘%'2'005
2- am no- 3- hydr oxypr opanoy! or 2-ani no- 3- hydr oxybut anoyl ; : ,‘
hydr oxy( 2- 6C) al kanoyl ani no(| - GC) al kanoyl: 2- hydroxyacetyl am noacetyl for
di (1- 6Cymbloymzmer nosul f onyl : di met hyl ami nosul fonyl; 20 hyperivGEoL/0shy6d r oxyl- I
for (1-6C)al koxy: net hoxy; for (1-6C)al kanoyl oxy: acetoxy; for (1-6C) al kyI :
met hyl , ethyl, propyl, 2-propyl or 2,12- 2S dinethylethyl; for '

- (2-60) al kenyl: al kyl; for (2-6C)al kynyl:: propynyl; for

(3-60) alfl@Qﬂy(llmst&rltk@m (1-aid) yleoey earabonial GG)MlexmaWhnosﬂwhaaet yl,
pr opi on)(rl ? |sob g;ir 30 for amino (1-6C) alkyl: aniinonmethyl; am do
( CONH2) (1- GC) al kanoyl : am ri oacetyl  (COCH2NH2),

am nopr (frmxon(yu GQ)@MHZ@I-GZNIGE)) adicyA- ametdmm@iwl( COCH: ((CH3) NH2) ;_f'f or
~_ami nocar; qn (%xﬁ@%ﬁ% fs né§ﬂ§ gngﬁE%g@QQ$éﬁ éﬁﬁonylmet?yl
O

hydroxy (- aI kyI roxyet car boxy;
Vhydro%y(fPIG ad’éﬁ 03@?‘382': bR o??p?%‘éﬁﬁ??r ?B‘Y}une 2005

. WD 02/4 GROAVLERABnink? (il A koxysdebF) ahkapoy! :
(1-60 aI?EE%iyageE{yl .such aénl met hoxya%etyl for %I g%al koxy(l 6C) al kyI

- ‘met hoxy MR for (71 6C) al koxycar bonyl (1- 5C) al kyl : . met hoxycar bonyl net hyl ;
-5 for (lﬁo&C)lﬁllmxmﬂrd&m*ryl met hoxycar bonyl or et hoxycar bonyl; for -
_-(1 6C) al_ %gnoa/l amno: fornylamno or acetylam no S .
10 nltro,
o ' th1o1 | o _ : S
1'{”7_ '"for {1- 6C)a1kylth10 methylthlo, I ' ‘ ‘ ' S
. for (1 GC)alkylsulfonyl methylsulphonyl or ethylsulfonyl
_ for (1- 6C)alkylsu1pheny1((1 6C)alkylSO -} = rmethylsulphenyl, and
15-hydra21do T ' _ - :
"“ Further examples of partlcular values for- R, are:-
for N—(l GC)alkylamlnocarbonyl N methylamlnocarbonyl or N-
1sobutylam1nocarbonyl, and . B : R
- for N N-di (1- 6C)a1ky1am1nocarb0nyl N N dlmethylamlnocarbonyl
) 20 or. N, N- dlethylamlnocarbonyl ' :
. For example, the 11p0phlllc group Lp 1s selected from ,

Ry
o-¥'-—_co




am no; for halo:.chloro; cyano; 10 nitro; thiol; for (ﬁg@ | t hi o:
met hyl thi o; for (1-6C)al kyl sul fonyl nethyl sul phonyl or eth % |; for
(1-6C)al kyl sul phenyl ((1 6C)al kyl SO): nethyl sul phenyl; and 15 hydrazi do.
Furt her wyasples of particular values. for R3 are: for a1 /0K]

N- (1- 6C) al kyl ami nocar bonyl : N met$yl am nocar bonyl or N FPCTIGROTI05526.,
-i sobutyl ami nocar bonyl ; and for 14, N.diy(i-6C)al kyl am nocar bonyl : :
- N, N-di met hyl ami nocarbonyl .. 20 or N, N-di et hyl am nocar bonyl . For exanple,
‘the l'ipophilic group Lp.is selected from R3 CCO I | RB31- 1 SS0S X :
"p-CO N 1. 25 S 13 June 2005 WO 02/47762 PCT/ GB01/05526 -14 CQNCOI I. 1|~

‘I SN-CO HSS _
o e

""1'5'



S NRRR3B (3N SS NI NI " ~33SS ~ 10 or additll%g@)el% 5rom
Raxsl~ Ray - Ray 0 IS1 ol I s S R3yl Ray RSR3Z S X qg,June
2005 WD 02/47762 PCT/ GB01/05526 -15 R RaXS R3XS R3z Rsz Rz R 3v --1 R
iV SBoNeR3z 5 S wherein R' R3, and R3z are.. as hermimiggbossszgef i ned.
- Exanpl es of particular values for Lp when it represents a thiazolyl group’
are: 4- nethyl 5-acetyl t hiazol - 2- yI ?55 10 dlnethylthlazol 2-yl, = '
4- et hyl - 5- ethoxycarbonylthlazol

Peon

whereln Ra, R and R are as herelnbefore deflned _
Examples of partlcular values for Lp ‘when it represents a
‘ fthiazolyl group are: 4 methyl 5- acetylthlazol -2-y1, 4,5-
10 dlmethylthlazol ~2-y1, 4 -methyl-5- ethoxycarbonylthlazol -2 yl

. 3- cyano ~4- methyl 5 ethoxycarbonylthlazol -2- -yl, 4- methoxy—

carbonylmethyl 5- methylthlazol -2-yl and 5- phenylthlazol -2= yl
Another partlcular group of compounds of formula I.is

that in which L represents CONR1c1 (such as - CONH or CONCH) andr

_iS‘Lp represents _ | |
In this group of Compounds, the heterocycllc group 15‘

or

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




3-cyano- 4- net hyl - 5- et hoxycar bonyl t hi azol - 2- yI 4- nethoxy J
' carbonylnethyl 5 met hyl t hi azol - 2-y1 and 5- phenylthlazol 2- jﬁ'ﬂmﬁﬁ%pher o
particul ar of conpounds of formula | is that in which L represents
~CONR d (%0¢& ""é 2ZCONH or CONCH3) and 15 Lp represents R3 POWGBOMISSM R or
or I'n this group of conpounds, the heterocyclic group is preferably
~‘substituted by one or two R3 groups~ach R group is preferably selected
- from hydrogen, hal ogen such as 20 chl.orine, (1-6C)al kyl, 'such as nethyl
and ( 1-BEaPRERFOHH@FO 1L Fduhéxy - %@W%Z@M%—%Y%wt i cul ar

~val ueﬁ rligﬁ Ep?alt%trablﬁ,ﬁaﬁ@tmm@ha.&ﬁﬂll, 24~£h) of Gheny o ai; 72-hy| o -
- 4-net yl benzo- .thiazo yl ben azo 4- et hoxybenzo 25
thiazol “% g%{ﬁEO?eélZ&i 8n¥(t)Lt' hi aﬂﬁzﬁﬂ% -rFiﬁ't er exanpl es are

4- nethokqtﬁahpdhyﬂhenzmﬂhembdkg2yﬂh,56etﬁuﬁUne 20057- WO 02/ 47762
- PCT/ I, oth 7= dj ben oth azol - 2- I
A B CRaR A OSN OUL BAP  fy OLTE Sgy Denz ot azol -2y
tet rahy‘é@%ehyéﬂfﬁ)bmotznwzolez- t-hwurd;he; GWamples are 4- methoxy 7

tetrahygs 1BhicRzalRnY -8 okl bbbl obenzot hi azol - 2-yl -
~and 7- gi @Qﬁ %§7 tetrahégiobenzothlaéﬁ'%Fﬁ%§£%£??ﬁﬂf éﬁgﬁples are
“4-meth Jﬁ% 78IY2.yf, 56 ﬁw'{TWef@rdﬁmzcthazml-n— :
- di met hqu,bemmtahhgraom ewl,n ﬁeErﬁh?/dFr@bre&hé/ mgpiiuﬂzols-%neaﬂyl- ’
-5 g ﬁ é % hy‘ %pben thla nethy 10
4 500 PR B SRS ARBP EBL B 15 20 5 S ingl A5, 6.7~ |
;‘tetrahﬂdﬂ@b@hzdrbbenabthmetoand ¥lethyl 7¢éiﬁyﬂb4 5,6,7~ : : L
: ,tetrahyggé%?aﬁ§ Yegt furt | e -
_ﬂhydroxy §E§5%5%EF§#¥a %d?o gnzogﬁlazozggl e%$m5ies are 5- -
. hyc roxymethyl 4,5,6,7- tetrahydrobenzothlazol 2-yl, ‘6'-.- '
7 hydroxymethyl -4,5,6, 7- tetrahydrobenzothlazol 2- -yl and 7-0X0-
15 4,5,6,7- tetrahydrobenzothlazol 2 ~yl. '
Another partlcular group of compounds of formula T is -
o that Ain which L represents CONR1C1 (such as CONH or CONCHS) and
' Lp represents '

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

o : 7 Rk G X -

N - in wh:Lch G, represents a ‘bond or (1-3¢) alkanedlyl X

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

L carbocycllc or heterocycllc group_. optlonally substltuted by
25 Ry.

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

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




hydroxynethyl 4,5,6, 7- tetrahydrobenzothlazol 2- yI and 7-0 _ﬁ% %@5
7- tetrahydrobenzothlazol 2-yl. Another particular group of conpoungs of

. formula | is that in which L represents CONRI d (such as CONH or CONCHS)

and Lp W&dRdd®dts i _S or S'6. 20 in which Ray represemGI/GBO552% gr oup
of formula RK-@-Xa in which G represents a bond or (1-3C)al kanediyl, X
represents a bond, CO OCO COO or NHED/-and R represents a carbocycllc or
het erocyclic group, optionally substituted by 25 R3. Exanples of

parti cul%t- ERMERET cﬁx¢mp%ﬁeﬂ$H@Y€¥dnﬁr¥% gi ven above for a carbocycllc or

“heterocyclic gt rgn art -of “Lp.. Partlcul thﬂ made of
phenyl; cycl oa%@[ggs%%h‘g%%g ?/CF%Brg 5% oaI ﬁﬁ%%y@

-:piperidin |- aIk such as nDrpholln and such as
opyrid-3-yl . é£§fﬁ§ﬁ§parfl ¥tﬁ£ﬁ?|8 HRYUPBeC ﬂ%ﬁﬁléﬁ?gd?agagygvgalkyl o
such as‘ﬁﬁ%%ﬂh&¢rpbegaotﬁlﬂqYl gnohpaasfdesérybedtab@mglareuch as o
‘thien-2-yl; thiazolyl, such as thial.-4-yl or thiazol-5-yl, |
apyrrolldlnrl-yl and pyrld 213 Juhe R MD 02/ 47762 PCT/ GBO1/ 05526 ‘-17 y
- |. Anot her exagple is pyr|d 4-yl . B s—of values for & are a bond,
-CH2 and CHZCH —g1is A4S

‘ oco 5S s
N-V(_:_O_ "ON-. H-CO

10

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

I




O /NCONCO VI L. 10 S ~NCO S Further exarrples of %r‘_lgj,ptwogs of

gr oups conprrsrng a 4,5,6,7-tetrahydrobenzothi enyl group as descri bed.

above -ar 13 June 2005 WD 02/ 47762 PCT/ GBO1/ 05526 -18 R3- -CO N CO Ra
cPC ~SORH®H O~ S S csl 5 Other exanples of struR§TEBAVGTES N 802
S'S 10 Wen R3 is present as a substjtuent on the 1-position of a

pi perazi-nyl group, is preferably T'Pﬁ:l‘rogen (1-6C)al kanoyl,, “such as
- fornyl, or (1-6C)al koxycar bonyl , such as ethoxycarbonyl. 15 Wen-R3 is
present as a substituent on a/pipekidin-1-yl. group,-it-is preferably at
the 3--or 4-position andri-s—nor ef erabJ—A)cdnydrogen -6C) al kyl, 'such as-
met hyl ; ‘am do .or (1 6C) al kocay bon l, such arbonyl . 13 June 2005.
‘WO 02/ 47762 PCT/ GBO1/ 05526 \Whe is pres '. , a sfbstituent at the '

3-position of a 4,.5,6,7-tetrahydrobenzg phewe. .group, |t pref erably

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

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




represents a carboxy group; a(1l-6C)al koxyearbonyl group, sw%eazﬁl%
met hoxycar bonyl or ethoxycarbonyl; or a-(1 5 6C)al kyl am nocarbonyl "group
- such as N-1, 3- dinethyl butyl am nocarbonyl. O her exanples of values for a
- (1- 6C) aklgybrarverocar bonyl- group are net hyl am nocar bonyl ardT/GB01/05526

i sobut yl am nocar bonyl- Accordi ngly, exanples of particular values for Lp -
~are: 3- 10 carboxy-4,5, 6, 7-t et rahydrgbenzot hi en- 2-yl, 3- et hoxy- car bonyl -
"4,5,6, 7-tetrahydrobenzot hi en- 2=yl and 3-N-(1, 3

- di net hyl but yihewi moday hrederts b,/ - éﬁm&imﬂembemzoﬂmem -Royi tiofust her

exanpl N-.met noca e robenzot hi en-2. -yl
- and  3- Ngigbgufy?%Fr %%éf%%ﬁ??ogg ge%é7gF8PPahy% %iot gh 2-yl . Further
exanplesepfeﬁémwmem ¢arbSXprgsenp as d$u5§$aﬂ&envcaabOMUé-3&@@@|tﬁ@nhof a
4,5 ]g% Qhﬁ%ofq@?%bo ?&e NNy dl@LI Kyl am nocar bonyl such-
am nocar bony

as d| rret I et am'no ar’bonyl am do; - _
(1-60 , ef @%@%&ﬁ@kﬁ@¢??@9@ﬁla9§029 nEERBxF6albdnyt or ethoxycarbonyl cyano

and (1- dﬁﬁé@h# { @fvhocs#BBnas . ”Ebhbib%ukakﬁfh%ﬂesp\&(ﬁ Ren ke 0f  a
0 o SR e e h Rt Sl ke S ik, e 3o ©°
0
-3th22 hhé%ﬁuETBQMﬁmm@@f?bhgmyl 4, b5 6, 7- tetrahy?robenzothlen 2-yl, 3 y '
: et hoxycar pon e VA
4,5, 5 7 tet r%%c%‘?éojblg%]z?%t h‘%}e‘%p‘égég 55 %Hﬁ?g%ﬁ% 3?131“%@5%0"6: jp ave: 3-
. t et rmydanbemoﬂﬁeﬁr’z yez:rah}z‘slanbenzétﬁlén ﬂevﬂah@dle@bmmmdﬂwlyl and
3-et h°X¥C§r@Wyéeéféﬁgd%ﬁiaﬂ%%ﬁég)-bh N¥ha éng,t_i‘[gr sexanpl e is

-t-butylsUlfon tetra nzothlen 2-yl" When R3 is present -as
subst weﬁlﬂwﬁu%y]ah@ﬁwogﬁrbyw yB - §r Bup - et rREysehsa s R e thyedidgen

gt om | Apﬁ@tﬂeﬁgéﬂamﬁxegpaﬂé oflnpaeth B!b.ﬁh’in‘é@'a&%nfyqr—d-,ﬂi ager- 3- 35
: enzy O car

tetra?ydr othl
r'benzzyl ﬁ%&%%ﬂ??zﬁtglgn72t¥ rﬁﬁédso 3ﬂ°c%¥ﬁﬁﬁyl”
T 15 4, 5 6 7- tetrahydrobenzothlen 2 -yl , ,
' Further examples of. R. When it is present as a. substltuent_

..at the 3- p081t10n of a 4,5;6,7- tetrahydrobenzothlophene group:
. are N,N- dlalkylamlnocarbonyl such as dlmethylamlnocarbonyl oxr
dlethylamlnocarbonyl- amido;. (1- GC)alkoxycarbonyl such a s
,IQO'methoxycarbonyl or ethoxycarbonyl cyano and (1--
zGC)alkylsulfonyl such as methylsulfonyl ‘Another example of
a (1- GC)alkylsulfonyl group is t- butylsulfonyl '
Accordlngly, further examples of ILp are 3-N, N-
| _ =dimethylaﬁindearbohyl—4,5,6,7—tetfahydrobenzothien~2wyl,‘3%
16 . 25 N:N'diethylaminocarEOnYI é 5,6,7- tetrah?drobenzothienﬁzryl; 3Q
' . ethoxycarbonyl -4,5,6, 7 tetrahydrobenzothlen 2- yl 3-amido- '
| 4,5,6,7~ tetrahydrobenzothlen 2-yl, 3- methylsulfonyl 4 5,6,7-
| tetrahydrbbenzbthien 2-yl, 3-cyano-4,5, 6,7- ' '
_  tetrahydrobenz0th1en 2- -yl and 3- ethoxycarbonyl -4H-
’7130~cyclopenta(b)thlenyl Another example ig 3-t- butylsulfonyl—'
4,5,6,7- tetrahydrobenzothlen 2-y1
When R, is present ag a substltuent on a phenyl or pyridyl
group, it is preferably a hydrogen atom.
. Accordlngly, examples of partlcular values for Lp. are 3~
35'benzyloxycarbony1‘4 5,6,7- tetrahydrobenzothlen 2-yl, 3-
'bepaylaminocarbonyl—%,5,6,7—tetrahydroben20thien72—yl; 3-(3-
‘ pyridyl)méthYlamindcarbonyle415,6,7~tetrahydro~ben20thien42—
yl; 3-oyeiopropylmethylaminocerbonyl-4,5,6r7—-




pyri dyI)rret hyl am nocar bonyl 4,5,6, 7- tetrahydro benzoth| en- % érl]ézo?bgc
el opr opyl net hyl ani nocarbonyl - 4 5,6,7 13 June 2005 WO 02/ 4 é
PCT/ GB01/ 05526 -20 tetrahydrobenzot hi en-2-yl,
3- mor pBPPH8T%Rbonyl - 4, 5, 6, 7- tetrahydr obenzot hi en- 2- yl BEHGB01/05526
3- plperldlnocarbonyl 4,5,6,7 tetrahydrobenzothien-2-yl. Further exanples
are: 3-piperazin- 1l-ylcarbonyl-4,5,6d-tetrahydrobenzothien-2-yl, 3-(4 5
~fornyl) pi perazi n-1- ylcarbonyl 4,5,6, 7-tetrahydrobenzot hien-2- { yl,
o 3-(4- etﬁbxyhxdmmrmté@rqmarﬂ,yl%—ancbnmlyblﬂnés:amonyl -4,5,6,7-
‘tetrah A Y, y _
45,6, Tt erran et BB AL PACBEgNYL 5, 6, 7
pi perlEI?Flri YRERAFTRAT M%l'@"ﬂltet r%‘é’f*@ﬁeﬁ%@lﬂﬁl@ﬁ argr 3spiperazin-
E (3 am doy1 8hpBbingiln-41- 3/1e:arit%wamy&r@ménk@tmamdﬁopgnzgtf(u;en- 2-yl,
'~ "t et r ahydr.obenzot hi en- 2-yl

b :
o2 DYPEPbL PABREE AT A DO AP 5 6 5t Fef T SRy AR DBURSBEAF BRSSPI 2"
g Eg ]'Ejnlenyl—Xeaeﬂx@nydycaﬁtlﬁgr@mﬁ:ﬁﬁ&ﬁ@fiﬁiebeytzoabbgﬁy2 ~yl Stﬁ 7- .I
ar etr r obenzot hi ep- 2- yl,
pyrrol ?% ﬁ’car r%%tkéf £ tri)é't r%hydro B9 ﬁ éﬁyg?av.{naﬁﬁrgonﬂ“
(2- pyrﬂd§l§ 4- 566 rhpsincdiard ot hieh, 23y(4-ghboxRBairbopyésent as a

-substi 18t ntAe A cadbRnY '7 S :
4 5 6, %&?gt%a%nd?obenzort%hl én- _(21{ ik %u%éggg?ﬂaragsnmtmeﬁl oryéL 03| t i on of .

cy3T ¥PERCAC raRAD oy ddﬁ:alﬂ%ony r 8% 6r ZbE 9t 5ahydrebenzatbies- a
(1 60)@11»_1% gt(@upaﬁw) 35 pa¥Eidiv - 1 ExpeRkBSnpl - past kgylar values for Lp
are acgor |
et hoxyEers® f‘¥2§’ﬁé’ﬁ?ﬁhlfl’5' % Yit et THRYY SBERS i Al Bl oYl Gprbgnyds. :
et'hoxy¢a% b nyl—tétrreﬁmdrohei;zﬁqthﬂeaima#y]j y oberzethiieny?) §thrhﬁﬂy1 -
3-et hoxygarbon ydr obegn n Anot her
part i ﬁfﬁf%?oﬁ%%@%?&%@tg% ? m}?g I5 ES ?HH}EL files XaﬁlEOrepresents
: CO\IF@ , Cexheny As4oaNS (?r“t@dmabaf)dmhbn&%thE@ne%eﬁls 3- (1“
pyrrolldlnyl)carbonyl -4,5,6,7- tetrahydrobenzothlen 2- yl and 3-

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

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

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

. 30

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

.35 ‘cyano.
Rszmi; preferably hydrogen




‘R3 RRIYRY Y 7a . 30 SSSSin which Ray, R3z, X andtfi %%%5as
defined previously. Exanples of particular values for Ray ard’

6C) al koxycar bonyl, such as ethoxycarbonyl, N N dialkylan1nocarbonyl such
as N, N W#¥4#/6Zam nocar bonyl and 35 cyan. R3z is preferaﬁﬂﬁmhyaﬁ@gen—. 13
June 2005 WD 02/47762 PCT/ GBOL/ 05526 -21 R~ in X is preferably hydrogen,
(1-6C) al kanoyl, amino(1- 6C)al kanoyll-(1-GC)al koxy(1-6C)al kanoyl (such as’
~(i- 6C)al kox acetyl) or benzyl oxycarbonyl. Exanples of particular. values
for R are hédrlégé% 1&c@mferahlwomlsﬂgenmt%m%\c@tlwancaflan@mmo(1-

bentzyl ow\;aﬁaaﬂbsyl X{1-k8) Qnﬁt)ﬁgzqal-xsc%akaﬁ@@qrcl»snahyase&arml es of
particu

La
.. 3- ethox?gg?%g VaF%FYQky8¥obﬁPﬁg}EﬁgﬁﬁﬁpﬁPﬁ?th|§ﬁa§P}PS 8f Partlcu:lar
et hoxycaabaesl férSRglahgﬁirl'Wcﬂ-dagtgémﬁyaoéQYB chpisicaydt yB, hﬁethoxyacetyl

et ho: QOBan g?a%géﬁ §H—th|eno[2 3-c]thiopyranyl, 3-

- di net y an1noca eXzyIoxycarbonyltetrahydrothleno[2 3Q
- bj pyridin-2- ¥hh18 mﬁ¢@ﬁrwth1®H§arbonyltetrahydrothleno[2 3-

b].pyridi n- 2- %&cogdgﬁ§?§hyé§ g?%@rgﬁngarﬁl%%§%¥lbgﬁﬁégy%o% Lp afe

"t hieno[ 2,3-b] pyri di n- 2= m _nocar bony| -

an1noac%t?FF@#Yﬁﬁ?EP%YﬁrEﬁErPE¥§IE]&ﬁﬂQYQ$Q@ﬁ?$a(9)§h#§PhﬁlYl 3-

am nocaéfeﬂaxycﬁrﬁsﬁppxyaseayh hebr @Mmtelﬂoﬂ[@qb%]% yRhRyAl, d|3r1- i yl 1<j3md |
preferre

S SUIPERLRORLE et alyel gp £ L hebanobenzali), (DLopIen 2 Y| A prefer ed.
IS ‘Ray &ﬁmethylamlnocarbonyl ~6.- benzyloxycarbonyltetrahydrothleno[2 3~
{V . _b]pyrld;n 2- y} 3- dlmethylamlnocarbonyltetrahydrothleno{2 3— | -
P b]pyridin 2-yl, 3- -dimethylaminocarbonyl-6- acetyltetrahydro-'_ ' '
_ 'thleno[z 3- b]pyrldln 2-yl, 3- dlmethylamlnocarbonyl ~6- :
iSWamlnoacetyltetrahydrothleno [2,3- b]pyrldln 2-yl, 3- dlmethyln_
amlnocarbonyl 6~ methoxyacetyl tetrahydroth1eno[2 3 b]pyrldln-
_ ‘~yl and 3- ethoxycarbonyl tetrahydro 4, 7 methanobenzo(b)—
, rthlophen 2—y1. : . .
.,' A preferred sub group of compounds of formula (I) is thath-
20 of Wthh L ig CONH and Lp is |

25 S
in which R,, is sélected‘frdm,N,Nfdi—(ifGC)alkylaminOCarbbnyl,
- di(1-6C)alkylaminosulfonyl, (B—GC}alkenYioxycaernyl; (1-
EC)alkanOyl, hydroxy (1-6C) alkanoyl, (1- 6C)a1koxy(1¥
7 6C)alkahoy1 (1- 6C)alkoxycarbony1 {(1- GC)alkylsulfonyl (-
' 30'6C)alkylsulphenyl, and R,-G,-X, in whlch either X, is CO, OCO
 NRCO, (where R, is (1-6C)alkyl), 80, or NR,SO, and R, and G, are
" as defined'previously, or X, and G, are both absent and R, is

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




IOR- Ray SS SR Ray gR3y k> ~za S 25 in which Ray is sfjﬁ%tﬁgsfrom
N, N-di - (1- GC) al kyl am nocar bonyl, di (I-6C)al kyl am nosul fon

(3-6C) al kenyl oxycarbonyl ; (1 6C)al kanoyl, hydroxy(1-6C)al kanoyl

. (1- 6C) awapaeyqrre2 6C) al kanoyl , (1- 6C),a|-koxycar bonyl , (1- GC)gieriowﬁs&pnyl (1
- 30 6C). al kyl sul phenyl, and Rk-G -X, in which, either X, -1s CO OCO NRLCO,
(Wnere RLis (1-6Qal kyI) S2 or NRpSO2 and R and G are as defined
previously, or X ‘and & are both absent and Rk is pyrid-Z-yl,

t hi azol3-2-1y|l ,pytﬂ@?dzinﬂayyl @yrp;zrmmidyhr4pyna2| n 13 June 2005 WD 02/ 47762

PCT/ GB01/ 05 -22
bel ongi ng tg:zqnfﬁ %?Joﬁlséﬁré% gﬁe{éﬁ %oﬁﬁg E%Ougxﬁlaget béc%ﬁ% guges
_bi oavaisxdbibit y_:;odlthebm#an:lgbmllptgttached to the al pha carbon (Cy) 5 :
f bl I h di nyl h
R pipari b R RO CHEDAR S R B LR 8 E‘éﬁh?ﬂbpigweshﬂﬁ s
fur-2- pz)efqzrﬁly'{mre(mﬁenhg @ﬁcbﬂalkyl épuchi éﬁ gyy:ﬂphe dazolyl (such as

im daZ(ﬁl ﬂd:)n TOXE AR ésisli e§§d9ﬁ340&1§1 Y%;.hehy@xaéoh -5~ yI ‘thiazolyl 10°
: ;(such asth| aizol 4Jd3/ or th| azo 8 such as pyr| d 2-yl o
pyrid-3SH ‘?nﬁrrlﬁﬁlHY%yl(ngv ch=a urp?FVHell fhiepyl (such

pyrim (ﬂi@‘t‘l’rl}én-(ﬂ' }wrmm ehieh-ylylpyr amiaxkol{iughuas aser dulaa%oyLQL

P oy kR ol S0 aRapRTERLDL oF ofhafRBRLIAZ husoly

3, 444 Hymlxcabaadfhnrqztoi(sﬂehlaer Bhﬂadoﬂlyawbénzpwﬂd&lyl()suchelasofuryI (such-

as benﬁ@?ﬁ&¢§3§f pyrld ~3- yi or. pyrld 4- Yl), pyrlmldlnyl (such as ‘

L pyrlmldln—z yl pyrlmldln 4 - yl or pyrlmldln 5-v1, pyra21nyl
(such as pyra21n 2~y1 or pyra21n -3<yl), naphthyl (such as
naphth-1- yl or naphth 2 yl), 1ndolyl (such as 1ndol 5 yl)

B 15‘1ndany1 (such as 1ndan—5 yl), 3,4~ dlhydrobenzofuryl (such as

-3, 4~ dlhydrobenzofur 5- yl) benzofuryl (such as benzofur 2-yl)
or benzo[b]thlenyl group - (such as benzo[b]thlen—z yl),
_ optlonally substltuted by R:,,a or RhX

Examples of partlcular values for R3a are:-
20 hydrogen, |
' hydroxyl' _
" for (1 BC)alkoxy methoxy, ethoxy or 1sopropoxy,>
for (1-6C) alkyl: methyl, ethyl or isopropyl;
'for: (1 6C)alkanoyl acetyl, propanoyl oxr 1sopropancyl,'
25 for (1- GC)alkylamlnoalkyl methylamlnomethyl or
lrdlmethylamlnomethyl L s, ' '
- for (1- 6C)hydroxyalkyl hydroxymethyl
' 'carboxy,
. for (1- GC)alkoxyalkyl methoxymethyl'
. 30 for (1~ 6C)alkoxycarbonyl methoxycarbonyl or ethoxycarbonyl,
- for (1-6C) alkylamlnocarbonyl methylamlnocarbonyl or
dlmethylamlnocarbonyl, _ 7 -
for (1 eC) amlnoalkyl aminométhyl;
CONHZ, | |
35 ,CHzCONHzF
' f'aminoacgle;

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




~or benzo[b]thienyl.group (such as benzo[b]thien-2-yl), Hf naI

g .

substituted by R3a or R ;X . Exanples of. particul ar val ues T are 20

hydr ogen; hydroxyl; for (1-6C)al koxy: nethoxy, ethoxy or isopropoxy; - for

- (1-60) avéwhareet hyl, ethyl or isopropyl; for: (1-6C)al kaooydsoiassesyl :

~. propanoyl or isopropanoyl, 25 for (1-6C)al kyl am noal kyl : net hyl am.nonet hyl
. or dinethylam nonethyl; for (1-6C) hedr-oxyal kyl: hydroxynet hyl; car boxy;

. for (1-6C)al koxyal kyl : nethoxynethyl 30 for (1- 6C3a|koxycarbonyf

. et hoxngrbowdrwxﬂtlhc@mmmmlamm (h]yc&@)x ydramgmr bonyl:

et hyl an| I nocar boné or aé% nmet hyl am nocar, bonej/ for 6C) am noal kyl :

am nonetifA 6C3a|kanoy|an1no :
fornyla@dy)(y @gyaﬂﬁymamm&o(E36hM31EHHB§léMQd&UHBJGZ PCT/GBOllOSSZG -23

ﬁ for hydrox¥é} 6C)a|kanoy|an1no hydr ox) cetylamr}f

7 am no( 1-66¢ AN Cani G &5y | acety at’ﬂlno’ : '

" (1- 6CKaldoyl an; rkq(—'le Q)ladﬁ%&t@ﬂoa(m% (hekfyaldaaacet yl ami no,” such as
‘net hy acetyl am no (1- 6C3a|ky|an1no(1 6C) al kanoyl am no: =

;7d|nethyMmﬂﬁh&%%ﬂﬁﬂﬁﬁﬁQﬁiylqmin%ﬁ.GCD al koxycar bonyl ani no:

:'-.—i'-ggt-]["gfycﬁ[lboﬂw@? ko ﬁéﬁﬁﬂiﬁfl@ﬂ)ﬁ&mﬂ&ﬁxﬁcﬂﬁcﬁi@mﬁmw ani no; - am no; |

fl uoro, chl"oro or "brono;
ethoxycarbonylamlno or t- butoxycarbonylamlno,

amino; .

‘10 for palo:‘flupro, chlpro or bromo;

) { - .eyano; TR o , ;  ._ o . -

nitro;
thiol;

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

- for lmldazolyl 1m1dazol 4 yl' -

hydra21do, | - R
for (1-6C)" alkyllmldazolyl 2—methy1imida2Q1%4eyl; |
20 for- (1 6C) alkylsulphonamldo méthyisulphonylamidp or
g ethylsulphonylamldo,; o R o '
‘for {1- 6C)a1kylam1nosulphonyl methylamlnosulphonyl or
ethylamlnosulphonyl

/m'\‘. .

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

1p

is preferably hydrogen _
Cy is preferably unsubstltuted or substltuted by one or
fwo R3a groups _ _
Preferably R3a is hydrogen, hydroxYl,:ﬁethylf ethyl,
‘isopropyl, acetyl, prdpandyl,:isdpropanoyl; isopropoxy, amino,
35 amiﬁomethyl; hydroxymethyl,'carboxy; amido, chlorof-. |

formylamino, acetylamino, aminoacetyl or carboxy..




- cyano nitro: thiol; for (1-6C) alkylthio:.nethylthio; 151:{&"1& 2005

(1-60C) al kyl sul phonyl : nethyl sul phonyl . or ethylsulphonyl
(1-60C) al kyl sul phenyl : met hyl sul phenyl; for im dazolyl: i mi dazol - 4- yl;
hydrazi awo boa(7s2 6C) al kyl i m dazol y1: 2. met hyl i m dazol - 4- WerGRA 5856 (1 GCD

.al kyl sul phonam do: net hyl sul phonyl am do or et hyl sul phonyl anm do; for

(1-6C) al kyl am nosui phonyl : met hyl am-pgsul phonyl or et hyl am nosul phonyl ; _

- ami nosul phonyl; 25 for (1--6C) hal oal koxy: trlfluoronethoxy and “for (1-6C)

“hal oal kyl : tExa‘ainpihéenBEhplartAﬁuBaﬁrr‘plaQqus Epardyt Calilearc dsbar, R3i s
e e et el ey, L e SRR B
_unsubst4fw&edlonsgbbgyrympepebydmneéeyl tWGaﬂ&mqadmﬂyipﬂ%éﬁﬂaiﬂﬂ@Lfﬁa is -
TSopronanayl” | SopraaRy ity e MnieobBERLY i pE RN B o boxy.
ani 4, TRHEY oheBvhy | amindimackyyphanH, amsndamwl@rhewlbow 13 June .
-~ 2005 - VglﬁydﬁﬁgﬁglPCZLQBQ&&QE??Qhengi Eﬁa égythylar val ues for Cy B
are cycl oh eri |n 4-yl7 I-acéetylp erl -
- 1- propaW?ﬂv’%‘é yip enlzl yl & am%%%ﬁiszpbﬁﬁé@ i c&wi‘o jphenyl, ‘a-
1- am ndepdtykphgehitiphedyyl , 3 -RhaBykymetAFLpMREELY| 2-4- ani nophenyl-, .
i:hyd“%@hf%ﬁ?%gthélghgg§ﬁylEh ¥£bxypﬁegﬁthqyu%Q%f%poxypﬁgdm¥hylpheny
‘”in'chlorOphenyl 3,4~ methylenedloxyphenyl 4- phenylphenyl a-
_ _;_‘phenoxyphenyl 5-methyl fur-2- yl " imidazol-4-y1, 2% -
e 'methylthlazol 4- yl 2= amlnothlazol 4-y1, 2- formylamlnothiézolf,
| ~yl 2 amlnothlazol -5- -yl,. 2- formylamlnothlazol 5-y1, 2—' ' _
_ phenylthlazol -4-y1, 4 amlnopyrld 3-y1, 6 methylpyrld 2= yl 3;‘
iS;amlno pyrld 4- yl naphth 1-yl, naphth 2- yl benzofur -2~ yl 2-
methoxyphenyl 3- methoxyphenyl 4- methoxyphenyl indan-5- -y, -
Lo2- methylthlophenyl 3~ methylthlophenyl ' :
'methylsulflnylphenyl 2- methylsulphonylphenyl 3-
- umethylsulphonylphenyl 3-N, N—dlmethylamlnophenyl 2'3—‘
'20,dlhydrobenzofuran—"-yl 3- bromophenyl 3- cyanophenyl 2—
. - methoxycarbonylphenyl 2- ethoxycarbonylphenyl 2- methylphenyl
;"2‘f1uorophenyl 6- amlnopyrld -3=y1, 2- ethylthlazol 4-yl, 2- -
' bethlthiazol 4-y1, 2- methylsulfonamldothlazol 4- yl 2-
_ chloropyrid-3-yl,; 2~ hydroxyacetylam1noth1azol 4= yl 2- N,N--
_-25.d1methy1am1noacetyl amlnothlazol 4-y1,
_‘trlfluoromethoxyphenyl 2- trlfluoromethylphenyl 3—1”
- chloropyrid-2-yl, 3~methy1pyr1d 2-y1, pyra21n -2~ yl pyraz1n 3-
yl pyrimidin-2-yl and pyrlmldln 4-yl. ,
- - In one sub- ~group of compounds of formula (I), ‘the cycllc
"30 group attached to the alpha carbon is cycloalkyl {such as
cyclohexyl), piperidinyl (such as piperidin-4-yl), phenylt
3,4~ methylenedloxyphenyl furyl, (such as fur- 2-yl), thieﬁyl
"(such as thien-2-v1 or thlen~3 -yl}, 1m1dazoly1 (such as
imidazol-4-y1), thiazolyl (such as thiazol-4-yl or thiazol- 5-
235 y1), pyridyl (such as pyrid-2-yl, pyrid-3-yl or pyrid-4- -yl
naphuhyl (such as naphth- 1-yl or naphth-2-yl), benzofuryl
.j(such as benzofur 2-y1), or benzo[b]thlenyl (such as
benzo [bl&£hien-2- yl) group, optlonally substituted by Ry, or R .8

33141




et hyi phenyl, 4-isopropyl phenyl; -4-hydroxphenyl, 3- aninone ?X fhﬁﬂ%l
4- ani nomet hyl phenyl , 4- ( H2NCO) phenyl, 4- hydr oxymet hyl phenyf Juie

3- hydr oxynet hyl phenyl, 2 hYdroxYnmet hYlphenYl 4-carboxyphenyl,

- 4-1 sopr qpoesyphenyl , 2 10 chl or ophenyl, 3,4-nEthy|EHEdiOXT@hﬁthmﬁnﬁ
4- phenyi-phenyl, 4- phenoxyphenyl, 5-nethylfur-2-yl, imdazol=-4-yl,
met hyl t hi azol -4-yl, 2-am nothi azol -4»¥l, 2-fornylam nothi azol - 4-yl,
.. 2-am not hi azol - 5- yI 2- fornylan1noth|azol 5-yl, 2- phenylthiazol-4-yl,

4- ahmt Rogw Wﬁlgth’(i fﬁg @tﬁaﬂdpyrcb d- ﬁﬂér Scip AH 19 payét 'hﬂ'lén i, o?@PBﬁQliyyl
nap enz met-ho en 0X

4- netho??%ﬁgﬁ§P Fn ghRB-?Fd E?Cﬁbﬁhylfﬁﬁ%ﬁﬁééﬁw fg et g@?ﬁ%ﬁﬁhenyl 3

"~ net hyl Zhyfirﬁ;c}_,rmhemyl-scjz akekbydrsul(phany| @hemJ,, f(&——ammyim&j,plgonyimhte)ny:

3= N, N-di anm.n ny enzo ran-5 ronopheny

D 3- cyanopgﬁﬁﬁ¥mlﬁoagggf %¥d58F¥3§ %6ﬂ q‘ ox dar%% ??bhenyl

- 2-methyephenyklky2, ﬂluéﬁbphéh@kycexanmmﬁpyrMdiﬁﬂymlkyk&mgnmdafhmmyM-yI 2-
-benzyth{r&ﬁel(léfB&f alﬁgﬁ&@?ﬁh%‘“(?ﬁ%ﬂ}fmt Ohazehoduyh, Zu-chl oropyrid-3- vl

2- hydroxgacet am not hi azo

_ di et hyFf hﬁ%lﬁﬁ@@y}ﬁmaﬁpnot(ﬁrég |-2dkpryganhqrilasriait Rspmeryalo,
2-trifl egraﬁaret ﬂytgeenyhm@ ghlergpwhixda3d-nalo, 3(1rr96d3ylmyps@1mkony1

. pyrazin- azin yrimdin-2-yl pyrm di n-"4-yl . I n one

 Sub- grodp- 5? cBiﬁM&ﬁH%PBPnVQVnﬁm&d@fPIY@hehﬂﬁﬂﬂ%ﬂdqmﬁkﬂoup attached to

the. i@l Qh@a@ﬁ?ﬁ?@ﬁ\l&ﬁzé!?iOQthb)(%Q%Ql%%lgﬁwa%ﬂ@éi" )¢xd@eridinyl (such as
nmet h furyl, (such as

pi-peri di 4 yl.enedi gxyphen
fur-2- yﬁﬁkyﬁgﬁiVPQUEEﬁeﬂY&s ERLBRESLP % firnéi1é?%ﬂgalq§ﬁ%%§%4ny(gbch as
'€n1da20594 kh)palkiyazol yl (such as- thlazol - 4- yI or t hiazol -5 35 yl),

R el R R Sl e % D A BN (such 2
“benzo[ bhyHreagh; ( sudhoagl ; bmaZbPBW&h&@@QZMﬂ)1%anQPOxMM|mﬂﬁhyy substi t ut ed
by Rﬁ? 8&h§§1xisé§rgﬂ9§ Zggétyl, propanoyl, isopropanoy;
L methylamlnomethyl dlmethylamlnomethyl hydroxymethyl
carboxy,_methoxymethyl methoxycarbonyl, ethoxycarbonyl,
"~methylam1nocarbonyl dlmethylamlnocarbonyl, amlnomethyl,
CONHg, CH2CONHz; amlnoacetyl formylamlno, acetylamlno, |
320:H@thoxycarbonylamlno, ethoxycarbonylamlno, t-
 _-butoxycarbony1am1no, amlno, fluoro, chloro, cyano; nitro;
;thlol, methylthlo, methylsulphonyl, ‘ethylsulphonyl;
_methylsulphenyl,,1m1dazol -4-yl; hydrazido; 2-methylimidazol-4-
'yl, methylsulphonylamldo,'ethylsulphonylamldo,

TS

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



-WD-02/ 47762 PCT/ GB01/05526 -25 in which Xi is a bond, O, ?&58 H#*% and R31
I's phenyl optionally substituted by R3a and each R3a. |ndepen
hydrogen, hydroxyl, (1-6C) al koxy, (1-6C) al kyl, (1-6C)al kanoyl, (1- 6C3
al Kyl amiwoabiyk2 hydroxyl -6C)al kyl, carboxy, (1- 6C) 5 al Iqq;qy@j;lk]ydsb;(ﬁl -GC)
al koxycarbonyl, (1-6C) al kyl ani nocarbonyl, amino (1-6C) al kyl CONH21
‘CHZCONH2, ami noacetyl, (1- 6C3a|kano lam no, (1-6C) al koxycarbonyl am no,
-am no, -halo, cyan, nitro, thiol, C) alkylthio, (1-6Q alkylsulphonyl
- (1:60) ghkybsybraepy!,. 5. ledn- oAz
-6C) al kylim d%gigl gglc Eﬂegl%éﬂl sul 2hz)s)(}amado %ZEILOlGélayM Kyl ani nosul phonyl _
'an1nosuW%ﬁBH§Fh1€? R ho@l@&HP°§9lq2911ﬁ3Y#nﬂ%ﬂﬁ?@@y %W%Wﬁﬁh%#ﬁ%lgroup
. exanpl es-91, vaLuainb@hleaolaEEyihy@L&@emyﬂaﬁmﬂa@ﬂlaisilED@@ et hoxy,

SR OB By 1S o SORhORU o acet YL Brgpanion gl s ongnov:
‘et hoxyaeihgpyet Hexy-gar, bomyihthe ihgay,c ardpornyi 52 - yﬁufbéﬁﬁofuxxutyHU6; _

“di-met hy | t hyl CONH2; - CH2CONH2;  ani-noacet yl
fornyla%?ﬁ%gﬂgc%?8%$thle%' gﬂ?thoxycarbonylan1no ethoxyca rbonylanlno t-

- but oxycar bon¥l grPHB; Oénﬂﬁmpowmd@r@f CEdriculeyanoiterasto;is tithal ;in

met hyl t-Hhoe hyksul pheny o t@&h@gl honyl ; met hyl sul phenyl; = .
i m dazol - 4- ﬁrgyhydra2|do 2- égthyllnﬁgazol 4- yl; nethylsulphonylan1do

et hyl sul phonyl am do; 25 nethylan1nosulpﬁgnyl ethylan1nosu|phony|
Aan1nosulphonyl trifluoronmethoxy or trilfluoronethyljand for R31Xj are
‘phenyl phenoxy ‘phenyl am no or benzylL A Wthin this group, exanples of
-values for 'Cy are cyclohexyl, pipegadin I, |-acetylp|per|d|n 4-yl, I-_
36 propanoylplperldln 4-yl, 1-isobut eridin-4-yl,
- am-noacet ylpi peridin-4-yl, ‘phenyl, 4- henyl , 3- hydroxypheny{,

4- nethylphenyl 2 4- dlnethylphenyl ' ’ R

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




di met hyl phenyl , 4-ethyl phenyl, 4- isopropyiphenyl, 4- hydro Rhe@ﬂds
3- am nonet hyl phenyl, 4-ami noret hyl phenyl, 4 35 (H2hbo)pheny$ une

4- hydr oxymet hyl phenyl, 3-hydroxynet hyl phenyl, 2- hydroxynet hyl phenyl .

4- car boxyphenytsz 4-i sopropoxyphenyl, 2 chl orophe-nyl, PCT/GBO1/05526 -

3, 4- net hyl enedi oxyphenyl, 4-phenyl phenyl, 4 13 June. 2005 WO 02/ 47762 -
PCT/ GB01/ 05526 -26 phenoxyphenyl , S;ﬁelhylfur-z-yl, i m dazol -4-yl, 2-
~met hyl t hi azol -4-yl, 2-am nothi azol -4-yl, 2-fornyl am not hi azol 47yl,

- 2-am nOth'r@fé@lcﬁI yﬁronz -SUHNARIE émm @e@lw@aﬂl,a@y aﬂﬂﬁﬁbﬂéﬁ'ﬁ%&i‘o

4-am nopyrid- met hy. yr|d anj no r|d 4-y 1 yl,
napht h- 3URCE %ﬁzéﬁ%ﬂe a;l'l)g in erﬁe%vf"m%m%} FERD) y&ame%r JeB g
_-,corrpoun(ﬂ:e @frqftaerduecmldaxrmg ezt 418 éhfz.toi;f)nthmlﬁﬂﬂal@?i§ ﬁ@@pp’yméla@r mul a
4n e Xa and Xb is N and the other is NH or 'S,
'and eac% 4%%%? (fﬁgﬁé%Qﬁyh @éflned for R d Compounds belonging to this
_-sub-gPoup have been found t®.- QQNENQﬁﬁﬂYMﬁG&ﬁ&alIabllltvn Preferably Xa |s'S _
_or NH aqqhégf;%lNrepigsgﬁggerably Ras is hydrogen. Preferably R3r- S
hydr ogen, (1-6C)alkyl, am no, (1- 6C) al kanoyl am no, :
" hydr oxy(1- 6C)a|kanoy|anino,'N N-di (1-. n(DaJkylan1noalkanoylan1no phenyl or
benzyl . Another group of conpounds in i ch_good bioavailability 20 has
been found. .are conpounds of formila -Ai which Cy is pyrid-2-yl,
pyrimdin-2-yl, pyrimdin-4-yl, pyra yl, pyrazin-3-yl or oxazol=4;yl, _
- optionally substltuted by R3a or R3 he conpounds of the invention nay-
be prepared by | : - ' :
{ - , 3 o CHNT TR,

and Cy is as defined above) .

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

e

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




25 conventional chem cal synthetic routes, e.g. by am de ﬁ].?ju @r g‘atlon to
coupl e the aromatic function to the al pha atom and to cou "

l'i pophi | icfunction to.the al pha atom The cyclic group-al pha atom

conbi natW@r?z’f‘r%\ 2conveniently derive froman al pha am no P4dVEBU@EESer abl v .
of D (i.e. R 30 configuration) with the aromatic deriving fromfor exanple
an acid derivative of a conpound baséd on R2, e.g. an aninonet-yl benzoic
acid (which i % readl I vai | abl eé,},té}?ﬂ}ﬁf 13 June 2005 -WD 02/ 47762

~ PCT/ GBOFPBS55568 to23#1 Colrber ECAGHAY B KeRehieny Bfho or

hydr oxyhks:f unction (espeC| ally in an am nonet hyl group) may if desired be

protected du al_| of the nt esi s ste |eI ds a conpound of

formula (V) Egﬁ%}ji%&ﬂ%ﬁ ‘ﬂ( Ié%]é tSSFEELL s H2N and

Oy is aQPdebnﬁédIYaﬁ@\lé)oweﬁr ibgrr mmw arf ttdre ammﬂigimymydr@qmm noal kyl .

_“groups $PoaBoYkdghe Rk fHbed ﬁ¥8§?o§3@?9p5h§5§18rOB%CEf%% P é €. 9.
Z, g of protec o] & | n I\/b

_ Fnoc_or Bpoc. The u§e I ng groups 1's qescri Om e,
" Prot ect’-"faﬁge@toups in Organl c Chemistry", Plenum 1973 and G eene,.

~ "Protective @hodpssi r,ya g@ﬁl @)m&éﬂme:fﬂ The WilB¥addtSF SChENGSE L JS8]1. 15 The
.- 1'i pophi ghc gﬁoﬁ%u ¥ en ﬁ&nhé oé%&ltﬁdg‘_ontroduced by reactlon of -a

‘compound”of *-Briufa PV)“ g8 & FEOWAMOX G PERIEeDpti onal |y
after transfannaﬁtemnalt&weaandaph:le\f@tx&(éd Qfd”ﬂtee h HedE doghhaidsle; Or

~act t t '
arouttt So8h Yol Sany, BB SR Bt oage tn S B o0 R, o) m

fromt hengpgnarat:@nth@ ﬂheophpd)pm Igmtg:r dupio Eheomratantd niptegrmepiatRG, 1S
then regﬁ&ﬁdas a compound of- formula (VII) o | -

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

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

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




Alternatively a compound of fornula V or another anal ogous, car %%Bgl ic acid
may be transformed, into an al cohol 25 by reaction with une s
i sobutyl chl orof ormate and reduction with sodi um borohydride. Such an-
al cohol \We4776% fornula (VI) R2 - CONH - .CH(Cy) CH2OH ( VIPCTezBD1M®eS26eact ed
to introduce the |ipophilic group by reactions 30 such as: oxidation of:
~ the alcohol to forma correspondi ng -éil9dehyde‘ (e.g. by oxidation with

. manganese- di oxi de or DVMBQ oxal yl = chl ori DNVBO/ SO8 or Dess-Martin
r eagent prafiechingagrbeps3 maﬁed@o(jebummazrbmlpctﬁ@o Jargsm zyDg

reacted to i e_th il r by..r.eacti on r ion.
“with an organo%egg%ﬁl |aE5 ES g] mﬁlglrag %@Jeﬁhmﬁi r%o%la ?Mﬁ rcj‘aceiﬁf)%/

oxi dati ga@flabhe eesubei @gnlﬁyeeqméd By HWeuhpd=L ihowt til Mt(&laﬂvﬁqmal yl _
.. chloride or Dess-Martin, reagent. |Ln this way conpounds with the |inkage of -
' -CO bef#e®R1ct RE Qﬁﬁﬁﬁléﬁﬁbéﬁl r?d’f%‘ﬂ@fiﬂrspdlﬁ\;lqlqtéqj’r Idop Al e privEiRed. |

A0 al gl veggnﬁogaﬂefare%l&qmaego(ﬁaegﬁagngggorﬂgggyth9%191 P dgycarry out

) .‘any o} e abo chem cal ‘reactions to | pop | li'c group
~into a pRevesesdicnbynhbdisdse ofsdoly 48 wrigwmaountheasf. Rermul B934 1§89Cy  PGA
“"H NN PG = Pr ot ecting group 15 The protecting group may then be renoved

- before coupl ing - of the 3-am nomet hyl benzoic acid (optionally protect ed)
~The protecti Sompbuansnofatte ¢tapsoxiiil) avide gvzeompasred (for

example) by one or’ more of the follow1ng methods

(1) from aryl or heteroaryl aldehydes via the Strecker

synthe81s or modlflcatlons thereof _VLa Bucherer Bergs

hydant01nusynthe51s, or via the Ugi methodology {Isonltrlle
| Chemisfry, Ugi'I BEd.; Academlc- New York; 1971; ppl45-199)

-Wlth removal and replacement of protectlng groups,

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

(111) from aryl boronlc ac1ds via Peta31s methodology
'(Tetrahedronf 1997, 53, 16463 16470) ‘with :emoval and_

replacement of protecting groups;

- 20 (1v) from aryl and heterocaryl acetlc acids - via Evan's
- a21datlon (Synthesis, 1997, 536-540) or by ox1matlon, followed

by reductlon and addltlon of protectlng groups,_

ey

(v) from.ex1st1ng aryl glycines by manlpulatlon of functional
groups, for example, alkylation of hydroxy groups, palladlum
25 assisted carbonylatlon of triflates derived from hydroxy
‘groups and further manipulation of the carboxylic esters to,'
give carboxyllc acids by hydrolysis, carboxamldes by
activation of the carboxylic a01d.and coupllng with amines,

amines via Curtius reaction on the carboxylic acid; or

30 fvi)'from aliphatic, carbocylic-and non-aromatic heterocyolic
- aldehydes and ketones using a Horner- -Emmons reaction w1th N—'
benﬁyloxycarbouyl)—a-phosphonoglycmne trlmethyl ester
| (Synthesis, 1992, 487-490). |




.described in McOrmie, Protecting Goups in Organic Chem str m Press,

NY, 1973, ~and Greene and Wits, Protecting Goups 20 in Orgg%ﬂj esgiﬁghem S,

2nd. Ed., John Wley & Sons, NY, 1991. Exanples of carboxy protecting
groups weaR@us2CLl- C6 al kyl groups such as nethyl, ethyl pc’ndmi;yssmnd '
t-anyl; -aryl (Cl-- C4)al kyl groups such as benzyl; 4- ni trobenzyl,

- 4-met hoxybenzyl , 3, 4-di met hoxybenzyl3o-2, 4- di met hoxybenzyl, 2,4,6-
25.tri met hoxybenzyl, 2,4, 6-trinmethyl benzyl, benzh- ydryI and trityl; silyl

~groups such [ y. and_ t-- butyldinethylsjlyl; and allyl groups
" such as_all. y m%)&e%e C%fr%ie‘ilﬁ?}'r%?ﬁﬁffﬁﬂ% ]fﬁ' o‘fﬁh?x i3§X§?I‘"" Exanpl es of
.am ne proté roy s cl ude, acy rou such as groups of
~formul a p‘\%ﬁl eh° ezecs 4- @1‘”?? Q'P% E‘ibYEW oal kyl , phenyl
~Cl_6- al kyl, phenyl, Cl- 6 aI koxy, phenyl ~C1-6 al koxy, or a C3- 10

cycl.oal. koxy, wherei  a_phenyl- }gHou may be optionally substltut ed, for
- exanpl e by one or @ ofOMe d ’@Wal kyl ani/@é’ta,gg%y Pr ef erred

~am no 13" JUBRSNHQOB 2D 02147767 = . - = ECTE{O 29 protecting -
groups. i nclude t-butoxycar bonyf ﬁpq’ﬂ,: aHg benzy -Am no acids of fornul a

(V1) which are not comrercially avail able can be synt hesized by net hods
known in the art, for exanple as.;geseribed in "Synthesis ofyptically

_Actlve a- Aml-r;g:cﬁcmm by Robert M? W | zdiaws, (Per ganon. P eSK, 1989) and

" Asymet ric W s of Aryl nés,Me frem ,Rev. 1992 CoMge .

~ Conpounds of 398t ype @EuENH. ‘be prepared (foB°Nkanphe) by one or nore
~of the follow ng nethods. 10 (i) fromaryl or het eroaryl al dehydes via the
Strecker synthesis or nodificati ofig; t hereof, via Buch_erer-Bergs hydant oi n

synthesis, or via the, Ugi nethodology. (Isonitrile Chemistry, Ugi |. Ed.;

~ Acadeni cs Newprkir, 4%71 "PpL45F99)COMi t h rermval and repl acenent of

"pr ot-ecti ng gr—oups———» BocNH. ' , e




15 (ii). fromstyrenes via Sharpless nethodol ogy (J. Am Mne 2}@&
1998, 120, 1207-1217) -(iii) fromaryl boronic acids via Petasis nethodol ogy
(Tetrahedron, 1997, 53, 16463-16470) with renoval and replacenment of
pr ot ect@ag,zﬁg.ggps; 20 (iv) fromaryl and heteroaryl acetpEpaghfigssreVia
Evan's azidation (Synthesis, 1997, 536-540) or by oximation, followed by
‘reduction and addition of protectinggroups; (v) fromexisting aryl -
- glycines by mani pul ati on of functional groups, for exanple, alkylation of
“hydroxy groups, palladium 25 assisted carbonylation.of triflates derived
~from hydroxy groupSyahbesist hér pratiegiiest idopiglenidylalvabag ic esters to
gi ve carboxylic acids by hydrolysis, carboxam des by activation of the .
car boxylic acid and %oupl ing with am nes, _N@dacnes via Curtius reaction .on
‘the carboxylic aci NEgt Fo(vig fromaliphatijc, carbocylic and non-aromatic
* ‘heterocyclic -al dehydés and Repmnes usi ng &t rnéf‘(-),‘li*rﬁ%mﬁfzﬁ?eac_t_i on with N
> yecine trinmellhyl ester = (Synthesis,
02/

- beniyl oxycar bonyl ) - §- pho%@j( ' 1992,
487-490). 13 June.2005 WO° ,%2 PCTeRBOTI5M26 -30 Exanples of

synthetic schemes are showsb®@isy Synthesis of protected ‘ o

~ 4-am nonet hyl phenyl glycine. N CO Me 1.- KHVDS, THE BocNH'/ z ' C02Me - 2. .
Trisyl azide, THE Bogd i 3. AcOH, THE NHzN Pd/ C, Et OAc NHZ ZCl, NEt,
CO Me CO Me TuF z[25Qpsi BUANIHOAt z BochNH JNHzZ ~ Haz Pd/C, MeOH o

HNS )
ZNH COH ~ZNA e
Synthesis of protected 2—éminofhiaz—4~y1g1YCihe'
IR © . NHCHO | | NHCHO |
. P S’g,\, 1. KHMDS, THF -SJ*N  Hg, PAIC, Boc,0
— . ' L= MeOH
{ | | o s 2. Trisyl azide, THF L—S._Ns
3 - E10,C 3. AcOH, THF Et0,C - )

. NHCHO | | NHCHO -

S/I%N LIOH, THF,H,0 = 8 N S

\._S"NHBOC | \—‘S'NHB“- -

Et0,C - - HeL

2




-~ Li OH,- THF, H20 COZH oo~ BocNH 5 13 June 2005 WO 02/ 47763 PW / 05526
-31 Synt heS| s of protect ed 4- pi peridyl gl ycine NBoc NBoc :Xxe 0
i ZNHaCO2Me DBU, MeCN NBoc NBoc EDC, HOAt H2, Pd/C, MOH + H2N. Lp ZNH N Lp
| ZNH CO2mww@ez/41762NBoc H HZN N, LP O Synt hesi's of pr ot ect e /GBo1/0552
2- amnot hi az-4-yl gl yci ne NHCHO NHCHO - S~N 1. KHMDS, THF S'N H2, Pd/C,
Boc20 MeCH { \ 2. Trisyl azide, THE3¥YN Et02C 3. AcOH, THF _EtO 2C a
‘NHCHO NHCHO S1~ N LION, THF, H20O SN NHBoc NHBoc EtQ2C H 02C 13 June 2005
WD 02/ 47762 PCT/ GBOL/ 03fyRthesis 3P B&atHIL8IeL pQfrolgRNzot hi azol e Lp groups. -
Ry, - ' 1. TFA, DCM |
o [E]\>—NH2+'Cy——-:-Cy N
L ~s A COM
e e @/ ?m X 1’@ _
o I o BocNH . o Rs
. 'S_y'nthes'is ofr_Altérnative Benzothiazole Lp groups
f Benzothiazole synthesis from anilines | ,
7 4:substituted - -
I : -
. HN lsoihiocyanate : RH N
el wﬁj — "
| ‘ Rr—remova‘ble protecting group .
~ For 7-substitution - - ' _ )
R, SRR R
HN._A isothiocyanate .~ R H e RH N
: [ j = RHTY — = N—¢
SR A , S © . .H 5 '
_ R, o I R,
S | ) R = removable prolecting group :
L _ L - '- : Cychc ahphatlc fused ammoth:azoles
R ‘@E Rr@g—wﬁz
. Synthesns of Fused Thiophene Lp Groups
] | o o Aeg. tetrahydrobenzo(b)th|ophene)

Amides etc




1. TFA. DCM \ >- NH, +|Q/Q/OHSNYNR2. CQOZH r ~' N'~yN{\ngf;,Q;~_JdO§ocNI-LJY

pg BocNH HZN Synthesis of Alternative Benzothiazole Lp groups

Benzot hi azol e synthesis fromanilines 4-substituted HZN \ | sot hi ocyanat e N
H' R HWOU2/4M62= renovabl e protecting group For 7-substi teaaieBoidEsds

(lIsothiocyanate HNRMN- - - SS R3-0R R =renpvable protecti ng
group Cyclic aliphatic fused ani not-Bizazol es O HZN~NH2 Ra\-NH2 S C

 Synthesis of Fused Thi ophene Lp Goups O (e.qg.
‘-rtetrahydrobenzo(b)thl ophene) OBn O.- NHz+ Cy H O OBn- OCy NOH R| - BocNH
“1j~ COZH BocNHN i \ NYi | Ho o s __. R3 BocNH Anides etc 13 June 2005

V\D 02/ 47762 PCT/ GBQJ/ 05526 - 33 ,
Svnthesm of Alkvl/Aryl th:azolyl Glycmes

- , s
2 steps . . e N -
: EtO c\’/L berzene,heat - E10,C f>~ R 20 EtO,C..- l I?TRsa
. Bogc o ITeeratuwe | forrmcamd ' T

: g N N
e ' _HO o _ CNH,

R:n NH,,

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

- - N . O S i ) 0.. s V
' H, . B I 2R S Al R,
LBOEOEN  HOC \HI)—R;, LphH; . Lp\NJ\[/EN% TFA, DCM LD\N/‘H/EN)_.-J

—_— : couphng conditions - -H H : - H
‘ 2. LiOH, H,0, THF NHBoc : : NHBoe AR,
coupling conditions Lp.. )H/l[ />_ R TFA, DCM LP\N/U\liNkR&,
- ~n e H
, . 8] ‘ - . - N
BocNH’ ) BacH ‘ _ HN
7
s
Ugi Synthesis for Lp groups with any Cy group ,
Tetrahedron, 1999, 55, 7411 ‘
.OMe o ’ o
CO,H . ]
CN_ OJ\OM methanol
CyCHO-l— g -
: heat
{ - BocNH - ._
O Cy :
o ¢
Lp-NHz ‘ NJ}(OH
- ‘ LiOH/ EtOH
.coupling, : O = ‘
BocHN MeO ~ conditions - :
BocHN .
Meoj BocHN

OMe o
OMe
TFA, Et;SiH, DCM o




_ Synthesis of Akyl/Arvl thiazolyl Gycines cI O 2 step%Junejoog Et O
i CObenzene, heat NEIOICNE®CIliterature 1 - to,mc acid N O HO.N
u HO, NR' NHz Ri, =alkyl, Phenyl or penryl  (J. Med. Chem 1976 , 16, 9781
lY S FADCI\/IOIN/Rmt.— BbczO Eti,N HO C J1 PNN‘
- LPN couﬁ?ggg%g% dans - - FI- NHBoc H NH, -~ - NHeoc 2| JO%N%&E%Z?L
coupllng conditions LP, O/>R . TFAg[“)_CM'Lp NO//>P, NNN COHH HN _
O BocNH BacNH HzN Ugi Synthesis for Lp. groups with any Cy group

Tetr ahed 9 7411 .o th IY~‘NN-'l«
efaefoa@v%@ Aol S

H THE N-N~L \
| : : 20, THR,NE > :
q"N ZnHOOH . § }N BocO,bese \“ b S;Nz '
\—S, : \_S"N ", S \—S»NHB o R ‘ NHBoc -
. EtO,C - - EIO,C ' Et0,C- ‘
NaOH, EtOH
heat

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

© 10




/ coupling N 1LiOH EtOH N OMe BocHN MeO conditions Ove ng;m I\%? BocHN
MO Owe. Ow TFA Et35iH DCMOCY H NLI(1'LLP O HzN 13 June 805 WO

02/ 47762 PCT/ GBA /05526 34 Synthesis of 2-am nothiazol -4-yl glycine (used

‘to prepay@ozdreybstituted am no conpounds) "NHz NH, NHZ IiJCI}J,@WOg—QQzFI

. 2 . g
| . -~ Ly 1 T
. , . Sl ) S Co,H L 1. R;Mg8Br, THF N=‘<_ O
: ‘ . . pybrop, dmap 2. H PAIC ) S
(L "o e

s

Boc10, base N zCt, THF, NE, S NZ Z N NHZ NHBoc NHBoc Et G:C OWe: 02C '

Et C2C Et 02C NaCH, EtOH, heat NHz NH; H ’?J _JLNI% (N9AP?J_JLN_ |_| I N%4.P
NHBCC BocHN ~ ' NM BocHN  HOC or c OH or -. ',.. MSOq _ - '.. NHR
"OHN/Lp H- '

Synthesm of Compounds of formula (1) where Lp isa tetrahydrobenzothlophene -

/\ Y or-' . AcOHM-HGAc ‘
Ry TCN | & | iil hea!,-HzO

: R;Y-‘eg =Cozabi R
p(:yt:l1 X, =NR,, 0,5 R:1992-3°|'4M3 _
Sozalkyi ‘ morphal'ne

D — ¥

R w YTy
L | s BOGNH)\COZH . BDGNH')YN

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

Ry
- o l coupling/
Ra=eg. alkyl deprotection -
' © formula |
' ,5" ' Thus viewed from a further aspect, the :anentlon

: prov1des a process for the preparatlon of a compound accordlng

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

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

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

The-.reactive functional group, %, may be, for example, a




/ 0 BocHN (R = COCH2CONMe2, COCH2OH or S2Me) 5 10 13 Jun%%’@nOS?l
where Lp

02/ 47762 PCT/ (001105526 -35 Synthesis of Conpounds of formu
is a tetrahydrobenzot hiophene OONCR, NCRY -/~ - AcCH, NH10Pa or

heat, 4i20 N=e:9:C02aryl Pa R CN X, NP,, O S R e. g 2, N pydcb4
“nr or BRBAE*25002Edkyl EIOH H' -... Ry - HzN Ry, %'C\quB%‘b’ﬁlﬁ TFh ocm
OCQ HR Fg- .. I SNH N2 N (| BatNHCQ'iBwNHO ./ "] HO

S, R BodiN. 9 BocHN EM OVAP Synt hesis of conpounds of formJIa (D)
wher e Ltg}lcs at trah(yidro lr&z%t}gla o'Ieu 5 Oal'\%y(tiﬁfl" glgrdn g:grr%lg Ra
t hi oUTEA @gcycPf n“R % 36T 4t e “H Id;?f

an ester, such as a (1-6C)alkoxycarbonyl group, or an

activated ester,.such as a mixed anhydride,of-formed in situ

using a coupling.agent such as 1—(B—dimethylamiheprepyl)—3—

5 ethylcarbodiimide-hydrochloride (EDC) . Preferably the
lipophilic group is coupled using conditions in which the
compound of formula VIII is an acid bromide formed in situ by
the action of bromo-tris-pyrrolidino-phosphonium

, hexafluorophosphate (PyBroP) This reaction is Cenﬁeniently
iD performed under concentrated conditions in dlchloromethane
using dlmethylamlnopyrldlne (DMAP) as catalyst- , -
Instead of lntroduclng the group L- Lp as the final stage'
process step, the compounds of formula I may alternatlvely be
prepared by a process in which the group R, lS 1ntroduced 1n

15 the final process step, which is the preferred route

In another aspect of the present invention, there is

provided a compound of formula (IX)

7,-CH (Cy) ~L-Lp

{(IX3)

(whereln Cy, L and Lp are a$ defined above and Z; is NH, or a salt
thereof, but excluding the compounds phenylglyc1ne 4—methyl—

thiazol-2-amide and phenylglycine 5-methylthiazol-2-
ylmethylamide.

Another embodiment may relate to a

process for the preparatlon of a compound accordlng to. the

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

" 120 : . ZZ—CH(Cy) ~L-Lp




/NH2 Oy N H NHz ZHN CO FI SO 1HRaMyBr, THF N_ O O Pybnp, s
muplingl R3 ' e.g. alkyl $ depntection .formula Thus viewe roma
further aspect, the invention provides a process for the preparation of a
conmpound according to the invention which process conprises coupling a

| i pophilic group to a conpound of formula (VII1). 10 R2-(X)2-CH(Cy)-Zi
(VM) or a' protected derivative, thereof (wherein R2, x and Cy are as
defined above and Z. is a reactive functional group). Th..reactive ,
functional group,-Z1 may be, for e"><3a6rﬁ)‘l e, -a 13 June 2005 WO 02!47762

PCT/ 05526 -36_carpoxyl group; an acid halide, such as a chloride or
br om@gl[quﬁ?cg%'t e]?,a%(gc paérg et é‘@f%q{?d%(yaé%ﬂ%rﬁ’y’?dg?Eub,s X d&-gactivated
est enN) suehaaseaonixed AawydI 648 Qrohgsred.in sit sing,a coupling agent
such_as 1-(3-di net hylam nopropyl )-g 5 gt) ﬁy?gargb (fioil{rﬁc eeﬂy Eﬁﬁ?gjri’%le |
( ED&RE rerddtly & HeomperBBhPIti Eogradm i &)coupl ed using conditions in

whi ch the conpound of formula Vl#ﬂn_ié an acid bromde forned in situ by
the action of brono-tris-pyrrolidino- %osphoni um hexaf | uorophosphat e
"(PyBroP) _ This reaction.is conveniertly 10 performed under concentrated
condi ki i n, di.chl oronet han usi ng di et hyl am nopyri di ne( DVAP) as
“cat a:wg/lgggilnnrsﬂpeéﬁ 6t° i%’?ﬁo’aﬁgi ABCYReafFodp oL Ko e f3pRICBragte process
st eRealte veORpOHnRAs of - forgula.k pBY qalernatjvely be _pr ed hy a
process in which the gjioupLgPRZ s ?ﬁt (rj% &%&J‘l N ’i%%ffi’ﬁ‘gﬁﬁ?"é ess step,
whi & Pecersagvedsr ridtk rermeval nodnenepraspettimf dheups esent i nvention,
there is _ _ , - )
: 30 Thus, for a compognd of formula I in which X-X represents
CONH, a compound of. formula (IX) in which Z9 is H,N may be
- reacted with a compounds of formular(x) in which Zny is COOH or

a reactive derivative thereof, such as an acyl halide or an

anhydride, for example as described in the Examples herein.




S (CY)-L-Lp (1X) 13 June 2005
defi ”e%éi?gé%a”@ozﬁe' S ( Qn@ arléizﬁko%d%dr each %%?cft‘l‘l%cli I %?)% ctdIRUP)

-a protecte
- (X) (wh@¢e¥ﬁvﬁﬂtﬂ§nas defined above and Z3 is XH or an appropriate

'Lby the renoval 8ROARGTPPSPEELI HSgrovFRriss TSt eForlCa 3 SFSHTF

0,
. Y

N

provi ded a conpound of fornula (IX) 72- CH (cy) -L-Lp (|X)1?9¥WT%63
gxcludlng

~and Lp are as defined above and Z2 is NH2 or a salt there

t he compounds phenyl gl yci ne 4-nmethyl - thiazol -2-ani de and phenyl gl yci ne
5-met hyl g hipgaks 2- vyl methyl ani de. Anot her enbodi ment may ppgldofotsdsd
process tor the preparation of a conpound according to. the invention:
“whi ch process conprlses reacting a. _§2npound of fornmula (IX) 20 Z2-CH
a (wherein Cy, L and Lp are as
derivative thereof conpound o ormul a 25 R2_ ZS
reactive group), or_a protected derivative thereof, followed if g?fessary
T ornul a.

i N whi 8pXrXngepr esepbsndCORHE cant0Rp QUrRGniri fidigndedrdtectimgmad ch 72 s’

‘H2N may be regcted with.a coppounds of formula (X) in which Z3 i's-COOH or .
aredtt FOBPEPAY & ef@rmwéﬁedﬂp

such as an acyl halide or an -anhydride, for
exanpl e as described in the Exanples herein. 35 The conpounds of formula -

~ (1X) and their salts ar RAX-Fufdl EO5-Lvir 02/ 47762 €T/ GBOL/ 05526 - 37

believed to be novel and are provided as a further aspect of the

‘_Inventlﬁhereln R, is R, (as hereinabove defined). or protected R?,(such

as 3 ~N- Boc amlnomethylphenyl) Cy' is Cy (as‘hereinabove
defined). or protected Cy and Lp' is Lp (as hereinaboﬁe

10 defined) or protected Lp; prov1d1ng at least one protectlng
group is present '

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

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

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

CyCHO an optlonally substltuted benzylamlne of formula Rm!NHW.

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

amlnomethylben201c acid, such as 3 -BOC- amlnomethylben201c. o

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

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

_ The compound of formula (XII) may then be treated w1th a ’
30 strong base; such -as potassium t-butoxide, to afford a '

compound of formula {(XIII)
{ - .

R*-CONR™ -CH (Cy') -COOR

i . (XTII)




I n another aspect the invention relates to a process for py rddog @
~conmpound_of formula I conprising deprotecting a 5 conpound 0 ormula (I")
R2, - X- X- CH (cy )-L-Lp (1') wherein R2, is R2 (as hereinabove defined) or
protect g6l ch as 3-N-Boc-ani nonet hyl phenyl ), Cy' i s
her ei nabove Je#ll ned) or protected Cy and Lp' is Lp (as heréﬁ;ﬂr}\%@c?%ﬁ 10
defined) or protected Lp; prOV|d|ng 2; | east one protecting group is
present. Conpounds of formula (I' i &hi ch L represents CONH and X-X
represents. CONR a, where R3a, is an optionally substitut ed benzyl group,
such as 2, 4- &'hﬁe?ﬁmmﬁz;ﬂf ﬁmymﬂ@ p{FRET e dnayb tcbenngbédghydsfbhpslecBDQY,,

starting Er@ anial dehyde !5?5& I

benzylan?ne g? ?ornu?h R1§H%$%R{ an 1soni r?QQ% %?%%I%ﬁcﬁgﬁgﬁ nd a%
N pr ot eBE£EQTY- 2aRPRBRBRRY [ Herfsmeile i KT Wuch as 3- BOC—anlnonethbeen20|c
acid. The protectlng groups may be.renmpved u5|ng 20 trifluoroacetic acid.

Preferably, rather than. staffiGNA't hCE{CY 5o®0®Hile of formula CN-Lp, | t

- has been found to be advantageous to start with an isonitrile of fornula
(XI) BN-C(CH3) 2CH2OCOOR -+ (X'} 25 in {##Wh R represents a (1-6C)al kyl

" group, such as nethyl, to afford a. co ound .of formula (XI1)

R2r- CONR! a' - 8Pp( egmpolipdhaic dlgggocaey (bhen boheezohpduwititlhfan

- forml aafXhe) oﬂarom@mabs msgt ﬁﬂdéﬁ B2 330 behOFDRASR c'iﬂﬁﬁt%%rﬂptt%ss' um
,-t bUtOXI g? %0 afford a ound of formula (XII1) R™ -CONRla* - CH (Cy')
- ? Fty 1§°5’888n’2‘0 7%2) PCT/ GB01/ 05526 - 38 S

- Certaln of the 1ntemed1ates descrlbed herein are belleved
10 to ‘be novel The present 1nvent10n also provmdes the novel
1ntermed1ates

- If necessary phy51ologlca11y tolerable salts oan be
formed using methods known 1n the art. -

‘ Where the llpophlllc group Lp comprlses more than one-

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

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

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

20 oonvenlent;route, e.qg. 1nto the gastrointestinal tract (e. g.
rectaily'or orally), the nose lungs, musculature or
vasculature or transdermally. The compounds'mey be

'admlnlstered in any convenlent admlnlstratlve form, e.qg.
" tablets, powders capsules, solutlons, dispersions, _

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

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

,1nject10n or 1nfus1on Such compos1tlons form a further
aspect of the 1nvent10n |
'The following are examples of pharmaceutieal compositions
of compounds according to the invention. |




The conpound of formula (Xi11) may then be hydrolysed, foﬁhﬁ%@@ﬁgg by
‘treatment wi'th |ithium hydroxide in ethanol, to afford a compound of
fornula (XIV) R CONRla,-CH(Cy') -,COON 5 (XIV) The conpound of. formula
(XIV) e reacted with an‘anine of fornula H N de bond
form ng é%hgltlons to afford-a conpound of fornula (1) ﬂgﬁﬁ?ﬁﬂo 6
“intenedi ates described herein are believed 10 to be novel. The present
invention al so provides the novel TrAPernediates. |f necessary
" physiologically tolerable salts can be forned using methods known in the
art. Wiere the |ipophilic group FermBAptieBsinore than one 15 group, it
“may generally be fornmed by-coupling these groups together at an
- appropriate. stage in the preparation of the conpound of formula | using
cOnventuonaﬁaﬁﬁrqﬁka%M1&@pam&ﬁﬁuqﬁﬁipren&%&@mamgub§henﬁykinnxnmds of the
winvention may be adm nistered by i qg* 0. qonwveni ent route, e.g. into the
ﬁ;gastr0|ntest|nal tract (e.g. rect Iiy or orally), the nose, Iungs,
‘nmusc® ature or vasculature or_transdernmally. The conpounds may. be

“>.adm nistered in any convenient adnministrative form e.g. -tablets, powders,

~ .capsul es, solutions, di spersions,. 25 suspensions, sSyrups, sprays,
- ~suppositories, gels, enulsions, patches etc. SuchQuanpositi ons may contain
- _conponents conventional in pharnaceutlcal preparz&&ggg?sﬁi di l uents,
_-carriers; pH nodifiers, sweeteners, bul ki ng agent “TTar ?her actlve |
. agents. ‘Preferably the conpositions will be 30 sterile and in a. solution or-
'Usus %p5|on formsuitable for injection or infusion. Such conpositions form
_ ther aspect of the invention. 'The follow ng are exanpl es of
bharnaceutlcnttmoepmsgte@ﬁent of conpounds accordi ng Qeothe |nvent|on

Starch, dried - . - o g 200
Magne51um,stearate S I 10
.15 Total - . - 460 . mg

The‘above ingredients are mixed and. fllled 1nto hard
_ gelatln capsules 1n 460 ng quantltles
20 |

T




35 13 June 2005 WO 02/ 47762 PCT/ GBO1/ 05526 -39 For mul atlgn Jr}e%og gelatin

capsul es are prepared using the following ingredients Cuanf y N

(nmg/ eapsul e) 10 Active Ingredient 250 . Starch, dried 200 Magnesium -

st ear at g olf/sh9, 1ot al 460 ng The above ingredients are m | filled into

hard gel at{n capsules in 460 ng quantities. 20 13 June Eggg%g(bg%i/ 47762

PCT/ GBOL/ 05526 -40 Fornul ation 2 Tahlets each containing 60 nmy of active

i ngredient. are nade as foll ows. ActTve I ngredient 60 mg Starch, 45 ng

‘M crocrystalline cellulgse 35 ny ol yvi nyl pyrrolidone 4 ng . ‘

- Sodi untar boxymet hyl starch 4.5 nEO%%Hgﬁc%l ﬂn?stearate 0.5 nmy Talc.1 ng 15

Total 150 ng The active ingredient, starch, and cellul ose are passed

-through S|eve{ﬂnd ntéed thoroughlg The.. 20 solution of
di

gponV|ny?pyrroleagﬁecogtﬁ%&&P%mq Rhet aqfiidpiingredient are made as
: “follows: |
5 ‘
Active ingredient o 60 mg
‘Starch S | ' 45 mg
o Mlcrocrystalllne cellulose d 35 mg
10 Polyv1nylpyrrolldone . _ 4 mg
Sodium - carboxymethyl starch - 4.5 mg .
Magnes1um stearate 0.5 mg
_;'Talc o ‘f ' o - 1 mg
i5 - Total S ': ' o 150 mgr

. The actlve 1ngred1ent starch and cellulose are. passed r'
_ through a No. 45 mesh U.5. sieve ‘and mixed thoroughly. -The,
929 solution of polyv1nylpyrroildone is mixed w1th the resultant
'powders which are then passed through a-No. 14 mesh U.S:
s;eve. The granules so produced are dried at 50°C and passed
-through a No. 18 mesh 0.5, sieve. The sodium carboxymethyl
_,Starch,_maghesrum stearate,‘and talc, éreviousiy passed |
: gS through a No.. 60 mesh U.S. sieve, are then. added torthe'
o granules Which after m1x1ng, are compressed on a tablet
‘Amachlne to yield tablets each welghlng 150 mg.
Viewed from this aspect the invention prov1des a
pharmaceutlcal composition comprlslng a serine protease
30 (tryptase) inhibitor according to the invention together with
Cat least one pharmaceutically acceptable carrier or excipient.
The pharmaceutlcal composition may also optionally comprlse '
' at least one further anti- -inflammatory
Vlewed from a further aspect the invention provides the'-
- .35euse of a tryptase inhibitor according to the invention for the
2"manufaCEHre-of a medicament for use in a method of treatment




powder s whi ch are then passed through a No. 14 nesh U S. ﬁ% 0&@
‘granul es 'so produced are dried at 50C and passed through a 21 mesh

U.S. sieve The sodi um carboxynet hyl - starch, magnesium stearate, and tal c,
previ ouskgpopasged 25 through a No. 60 nesh U S. sieve, arpeﬂdmmﬁgled to

"the - granul es which, after nixing, are conpressed on a tablet machine to
yield tablets each weighing 150 ng. -Mi;ewed fromthis aspect the invention
~ provides a pharnmaceutical conposition conprising a serine protease 30. -
- (trypt as€) thehbbideor cacRirdihghato a&ﬁ@aln\r@ay Qe .lpgel fﬁermmaltllan alaigast one
- phar ITB.CEUtI caII .accep I car - or, excipient. The rmaceutical - :
conposi ProfcRE éLF_’%lo (%ﬁ’r v1[‘)§l57ratt)h
anti-i nbbadmanonyx‘é@mﬁweomOasfalild rieﬂna:e,urem wihieh rveeqiiieespr ovi des the
. 35 use i Cc i h vent
* anut ac?&?“%%% % Al é%fte% F5REC LA Ag 3 ‘;‘cdn[i; e %Jo%fgl@eune 5005"
WO 025411371@21P€‘FF1GB@I¥ 05526 -41 of the human or non-human ani nal body
-.-(e.g.-a manyakiae, AUk frrheRt HldRb AN rRrGANRaL p(lloﬁdetsr gat or
~prevent) a  condition responsive to Said inhibitor which co |ses N
~adni ni sf"@it?’ﬁé
‘inventiqa. gv avv&dnﬁraqma f laﬁ;tlaer o&sli%@tlﬂﬂ%trl fb(ﬁij;tl Y RIcnbades a rret hod of
- treatnment.: 1t ema% (o] oré- n ani-nmal gﬂstl(:\fg a manmeli an, avian
or “rept PPPAR SR PSRRI T8 A odArrRY RCHGHE e o0 a tryptage o
“.inhibdtor. w‘heheloeawg@foﬁ:fnehenmmmuotmrcou@mmdmbfofthmenmmqmn Wil
- depend 49, HOBCAA! Wibel M AUELILY Bla HISGANY) ORnd Uchstligh e, the

al Ic;‘? Gitprits & &t Teast FE

canent .use In-a ITEt ho treat nent

8h SFEAUMSIE Sfolhe SUMRTC G S\RT BB dtHgalo

admi.nistration route ‘sSpecies - of the patient r

~ {erier al bednantirepsedof the @ﬁirr@neettr@tm msiutey amg?d;r\)veﬁ gHizeniand be |
. _adm ni skpeedes &% 'Nﬂe @wﬂﬂl'e%%t' O'Pi%mfe%fe@:r rigfl dehdiRNgl At fekebyrs

- from 0.01 to 100 pmol /kg bodywelght w111 be administered.
15 - All publlcatlons referred to hereln are hereby
1ncorporated by’ reference
. The 1nvent10n w:_ll now. be descrlbed further w:Lth

. reference to the :Eollow:Lng non llmltlng Examples




racrid;

I ncorporated by reference. The invention will now be descn%g@,' %Hg%her wi th
reference to the following non-limting Exanples. 13 June 02147762
PCT/ GB01/ 05526 -42 Experinental: Abbreviations used herein in the

reacti ogygehges and exanples follow UPAC- | UB nomencl at geecpddkidgonal -
abbreviations are 5 BOC, t-butyloxycarbonyl; HPLC, high perfornance l'iquid
-chromat ography; LC, liquid chronatogagghy; NB mass spectronetry;: R,
retention time, NWVR- nuclear magnetiC” resonance; DWVF, dinethylfornanide;

-‘Quant, n \P, [  dinmethylam nopyridine;, TFA, trifluoroacetic:
%g? }:u&%}a a?urated Ag., agueous; DCM di chl oromet hane; PyBroP, -

brono- tris-pyrrolidi no phosphonl um hexaf | uor ophosphat e; Phg,

- phenyl gl yci ne THF, tetrahydr.of ura Di Bal
it oo Ry PRGN e n P RALSERAIDAR foEad ERARLoR SCHETRE A TP e;
DBU, 1, Bodiawabuepclops ﬁoﬁbﬁ&d@&u}e 1idﬂﬂtldﬁb&5ﬁbbrev1at1ons are
tri-isopraopyl benzegesul é benzyl oxycar bonyl ; -and EDC, :
H %e .Viet

1 (3-3%i FRet hiTRRF¥LBREE ar Ho@h rﬂedféolW@P&?hlléﬂlﬂéi Starti ng .

mat er i abBr¥RLeo RHPBERASEE, fua@éwm%n@@ddﬂawl MusKinadsancaster a
. (Morecanbe, " UK), Avocado (Heysharn UK) , bri ge ('ﬁ ntagel, UK), Nova 20. .
Bi ochenSPREEEPREEANT Bk) SPTBARCAGR tiperi N t ML epica 815 0RO tiirh

chr omat pg58RRN KRS pag! ! befleeul Harﬂﬁmweck Qulinit, C@uagﬁcllt%.lt@% —4%»@?9 m
- 230-400 mesh Purification of final .25 products was by crystal i sat'i on,

~ flash colufk Eﬂaa@hﬁ%graéﬁye:oﬁ‘F@na&urérfthOéf\p@rc@élﬁhaﬁdHPLS@ton a Waters
‘Deltﬂpr§Qt&9Q9eét g %ﬁ?é@h@ : Ol @E@ﬂﬂ@ﬁﬂ%é@ﬁaﬂ% aﬂ?ﬁ Iﬁf@ﬁbiad'a

.corrpr ession colum - -15 mMm partlc e Sl ze El uant
- consi st edisfrayguedl l@prpheépb@@emhaeqacﬂ(t@rpp%osm@t@o eﬂhgant B 90%

‘acet0”'&1&&91!;?3;8%@0“@11%%'fb%ﬁ%%%‘lc Fied (t%&ahydrofuran, DlBal, '
dllsobutylalumlnlum hydrlde, KHMDS pota581um '
. bls(trlmethy181lyl)amlde, DBU, 1,8- dlazablcyclo[S 4 O]undec -7~
i5 ene, Trlsyl tri- 1sopropylbenzenesulphonyl, Z, _
‘rbenzyloxycarbonyl, and EDC 1~ (3 dlmethylamlnopropyl) ~3-
ethylcarbodllmlde hydrochlorlde. Startlng materlals were
' purchased from Aldrlch (Gllllngham, UK), Lancaster (Morecambe,'-'
'UK), Avocado (Heysham, UK), Maybrldge {Tlntagel UK), Nova .
120‘Blochem (Nottlngham, UR) - or- Bachem-

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




% with gradient elution (Gadient, O mnutes 5 %B for 1 rﬁgﬁﬁb51:hen 5
%B to 20 %B over 4 mnutes, then 20 % B to 60 % B over 32 nlnutes)
Fractions were. analysed by analytical HPLC and LC/ M5 before pooling those
with >%%q@é%ﬁ$§y for 35 lyophiljpation. 13 June 2005 WQ-Ppbld&3s

PCT/ GB -43 Anal ysi s: Proton nucl ear magnetic resonance (1H N
spectra were recorded . on a Bruker DPX300 (300 MHz). Analytical HPLC s were
5 perforned on a Shimadzu LC6 gradleﬁ “system equi pped with an

aut osanpl er. Eluant A consisted of aqueous trifluoroacetic -acid (0.1 @@
‘and eluant B consisted of 90 % acetonitrile and 10 water, containing
triflqugg§§§ig acid (0.1 %9. Gadient 1 elution began at 5 % B and -
increased to 100 % B over seven 10 minutes, “Gradj ent 2 elution began at- 5 %
B and | PEpEaBeauEdeat g0aonet &G eFeFeRaRrRut el N¥R LFRAFEE2eVEFFon began at 5
"% B for.opeqShnYhea bPGKEASDAR3DO 20080 Buaht er ahheytawslh HAIWIE werkd % B
~after the 14th mnute and then 100 % B after the 15th .m nute., The colunnS-
used heperformegd @msa(éhmeézmﬁmgeaésem SYBGRB 2deipnesl Wifsp 3fm x 2

- mm) and gy ?ﬁsié¥ RPB13n® A cégsis@eé B aghtolE were1RRideided ©n a
'PESCIEX?S|ng quadr upol e APl - 150EX . |nstrunent equi pped with a Luna 2 C18

col umm #g8id $0-imeX ang eigaﬁﬁ)BePQﬂﬁﬁgtﬂﬁtﬁfZQO%wtécﬁ@9n%§£%%%nﬁqqlIe in
wat er OY§r°fh%? ﬁlﬁ%ﬁﬁdtfgklﬂbroQ%EQgg 1cd@ (0.1 3). Gradient -
%enzoy yl gl -

3- (Am nonet hy ycine 2 anlnobenzoth|azol-6 am de
b|s(trl1Iebubaoetheg?nsatt5 2, 8- BhdniinobeasedhitazdP@ %2 B over seven

'A”‘Wﬂ)dFE%QBQQG”ZBEghiéB e2(gggaggn %eégn”%%'B gag gb?ﬁﬁh%ﬁ%ﬁégh'ﬂb

nmet han i) an i'um on~car bon. was added as a _
§lurry lﬂOn%tBanUbr(Ieanlnﬁhesatnﬁgpdeegtwéselutlon began at 5% B

for one minute, increasing to 20 % B after the fourth mlnute,
40 % B after the 14" minute and then 100 % B aftexr the 15Fh
minute., The columns used were Luna 2 C18 (3'Q; 30 mm % 4.6
15 mm), Luna 2 Ci8 (5 p, 150 mm x 2 mm) and a Symmetry Rp8 (3.5 p,
"50-x~2L1-ﬁm); ' - | o | |

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

minutes (gradient 4).

v,
1

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

amlde bis (trifluoroacetate) salt.

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

LR

35 mg, 99 %) as a pale yellow sglld




repl aced with hydrogen and the suspension was stirred ove,[:)nJLg]h2 g
catal yst was renoved by suction filtration and the solven evapép ted to
afford 2, 6-di am nobenzot hi azol e (420 35 ng, 99 % as a pale yellow solid.
13 June '02/ 47762 PCT/ GB01/ 05526 -44 N-BOC-D-Ph n¥k%£¥Fine '

2-am noBenzot hi-azol - 6-ami'de  N- BOC- D- Phenyl gl yci ne (250 ﬁﬁ oI ),

1- (3- dimet hyl ami nopropyl ) -3-et hyl carbodiinm de hydrochloride (190 5 ny, 1 0
mol ) and 7-aza- I-hydroxybenzotrlazoﬁé (140 ng, 1.0 mmol) were stirred in
di met-hyl formam de (3 mL) for ten minutes. 2,6-Di am nobenzot hi azole (160
ng, 1.0 mmol) was then added and the sol ution was stirred overni ght at
foom tRARECHD+Pien¥layychnat at-amihdbihkoWas agdded-apd 4he sol ution 10 was

washed mnth mater é%&gi% saturated citric acid solution (5 mL), saturated
NaHCO8 ¥Rt EENR Y 258nmgdr le@ mmedd , MJSOB- The sol vent - was '

_ rzezﬁfﬁi‘%”“‘@‘g‘enzot%.waml O 5 e R Bp LT BBt g 00 |
(O NHARY, ¥. G ammpal 4 ard ?J‘efﬁZQHhrhzfdlrex@bé)xH))j:riasﬁléZ (Ha0btgs, 1P0) ;. 7. 23 -
7.05 h C(4).H or ‘
'C(5)H§3Dﬂdbl) erlp@)stﬁr?éd(}n%ﬂe %-8 e Gé‘? 'O%ZOC%@TW) oo (1 H
d, " J =minptesgHPH) 6-53:9@nmohpnbots;am¢ (2605m45 (11 OHmmd )S waBOENEh: 1. 27
9 H, b th 6-ami de A sol ut f
(Par B Beng %}F%?%i%*#ﬁ%ﬂﬁ%%%ﬁ‘ g BB EABY, Re ST oror ot hane (5

nl) wasempettatding + h Bthyli -‘{ntel’oa’oac ¢LbcnBEi WafSadtipdanddsther 8d165 030

m nyt.e T or h xcess trjfluoroacetic acid were renoved
undgp ?giuggﬁﬂ%%ggéﬁgé PN Bh] qurhakatee GihFéa ariA sailethgn ether_

f.0. ?}‘fo(rfd nm)phaqﬁl.giqmmmﬂ&@m@ nmeiuz)otdncﬁwte@c e e aSaxhélSdrled .
tr' uQﬁQﬁF%&ﬁkﬁ salp, %gég%t was reé%%ed under reduced pressure to

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

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

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

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

30 |
3-(3minomethyl)benzbyl-D—phenylglycine 2~ami§obéﬂzothia#ol46-
amide trifluorcacetate sélt ‘ | |
N-BOC-3~aminomethylbenzoic acid (250 mg, 1.0 mﬁol), 1-(3~
;dimethylaminopropyl)~3—ethylcarbodiimide'h?drochioride {190

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



3- (Am nonet hyl ) benzoyl - D- phenyl gl yci ne 2- am nobenzot hi azol ?Jmﬁﬂ%ﬁ%

trifluoroacetate salt N BOC3-3-am nonethyl benzoic acid (ZSB

1- (3- .dinethylam nopropyl)-3-ethyl carbodiim de hydrochlorlde (190 35 ng,.

1.0 nmo ; aza- | - hydroxybenzotriazole (140 ng, 1.0 5. WO
02/ 47769%@#‘%@01105526 45 mol) were stirred in di rret%éf’#"’!‘rrﬁf%%hg‘ge (10

m.) for five mnutes. D-PhenngIyC|Qg 2- anlnobenzothlazol 6- am de

~trifluoroacetate salt (350 ng, 0.85 ol ) was then added and the mixture

was stifrr Q i inN tate (20 n)
- and- mas%@é#%m¥§£§ gPiEiE?S &egg §?§ gﬂﬁggcgéo gﬁﬂL%ganggﬁgter (5 nm),
dried omﬁmum©§D4DaBUenyhglyahmenﬂ ammnmbdnundbnaz@duéedmpdessure The crude
pr oduct

: ' fi I 60 %
Byl oberEReSro At bR ara T d SEH0 o PRP TBY; Y, 39e8! SRR
* BOC- 3- (amen@ﬂztﬁye)baazeyhraeﬂhemekghghmne Eheampa@me@nomhsapohfedanlde

R s N e R R IR

" mi nut esshehpsecihradcohl o8 omef hane a@deEXQBSﬁLoguakmeaoa@er|Mg364ammd wer e
‘renoved, under reduced pressure. The residue was trl% rated with et hyl

et her tbh&f$ot¥eRt FERPRSHe R ERIYFRIDPESSH G -ycilig crude product =

- 2- am nopgaZzek At 876H- ﬁg &Hh@%.@@lhﬁ& bh&%h@&k@ﬁﬁ@ﬂ@iQﬂﬁ&h&l@b5@eﬂg(6@2 % .

- 20 . 1H NWR (d4MeOH) 8. 21 S, benzothlazol Cgé?kb 97 (1. H

- s, ani nofetEY benselRteE i)ﬁ)@ 7hezsapf o 400 s-ef te) T
'(amf@r@f@é{i‘&lbﬁﬂﬁQﬁLBC((@)n@mmét%gl‘) bén‘l:% 2, H@n [QLychatel 2-7. 32 (4 H m.

: Ar) 5.81 Ph) 2NH 2 PLC (Luna 2, . C}adlent
ay rt —alzle@bemﬁatbsazpéy-ﬁsa{@@ﬁa 2Th95aaﬁaemd1®solr‘&e Ip 40 ninutes, 432

(M Eaﬁemgfoﬁethén\@er(% st Resi %%Qflrﬂmtﬂaﬁam Wy B ot m)B%aeomound of

Met hod 1 using the-the indicated amne. in place o
' added. The solution was stlrred at room temperature for 30

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

20 'mH NMR {ds MeOH): 8.21 ppm (1 H, s, benzothlazole C(NH) 7 7.97

" {1 B, s, aminomethylbenzoyl C{2)H); 7.94 (L H, d, J = 5 Hz, 3~
famincmethylybenzoyl-C(e)ﬂ), 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, CHzNH;) .

Mk

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

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

2, 6-Diaminobenzothiazole.

' 'Example 1 _
3—(Amlnomethyl)benzoyl—D-pheny1g1y01ne 5—acetyl 4—
35 methyltb;azol —Z2-amide trlfluoroacetate salt.




2, 6-Di am nobenzot hi azol e. Exanple 1 3-( Am nonet hyl )benzoyl.-p\h_?h%l gl yci ne
5-acetyl-4- 35 nethylth4, azol -2-am de trifluoroacetate sal 1 ikt fffe 2005
WO 02/ 47762 PCT/ GB0I /05526 -46 From 5- acet yl - 4-met hyl t hi azol - 2-am ne. 1H

. NMVR . (dVedRHEMRtrile) 8.92 (1 H d, J =6 He, NHCH) 7. 9% cachdi/ddsaddr S,

NH2) ; 7.78 - 7.65 (2 H m Ar); 7.40-7. 14 (7'H m  Ar) ; 561 (1 H d-J

=6 Hz, (x-CH); 3.87 (2 H, br d, J =& Hz, CH2NH2) ; 2.32 (3 H s, CH3), -
~addi tional methyl group conceal ed by solvent peak between 2.20 and -

. .2.30ppm HPLC (Luna 2, G adient 1) .. = 3. 55 mnutes. 10 LC/I\/B (Luna 2,
‘G adi en%,,4 78 m nutes, 423 (MH).+. Exanple 2 .
3-(Anin ﬁﬁ%‘h)?l‘)aﬁéﬁéféyl4“meﬁﬁ§4§ihgla5mln@mphmylth| azol - 2- ani de
“trifluoroacetate salt. 15 From S-phenylthiazol -2-am ne. 1H NVR (d3 :

acetonitrile)c.-12.81 (1 H;- s, Hbonded NHAr), 9.07 (1 H d, J 6 Hz, -

NHCO) 112M162(ﬁb Eme’tsani(tlﬂ\]l@) BT (1 THBA, Z@:{le-ﬁz mNﬁ@)I 7763 -7.28

(12: J.= 2 H, CI—|2NH2) '
HPLC LlS?i]aH )D(Er 84 gﬁf{’l)# -Fl? £3égml_‘éu{{esm%i/8 ?L@ﬂé'@ 14Gr(e?d|1'bntmr4 ) Tt
2.23 mhmﬁesﬁ S4431( NH) &, 25 Exa&pl &-2TH); 3 o

- 3- (Am ngrret hyI )benzoyl D- phenyl gl yci ne & 5- d| rret hyI -t hi azoﬂl 2 am dH

trifl uokHall&)at & 34 t(3 Hrobid Cg‘ledllrrréﬁjlﬁi}lttlmn@iolmezllam geoulBEdritMNVRq d4

3 mat7 hggobg, sal%neg\p‘éakl ga@wéenpgr tz'oa n@@h%@gm . BSG(TZH Ngiﬂs-?jpezi ggosed
- upon d, éng #&UHGXZt}ﬁradlggt(i) : = 3.55 minutes. S '

10" LC/MS (Luna 2, Gradlent 4) : rt " 1.78 mlnutes, 423 (MH)*'.

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

From 54phenylthiazol—2#émine;

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

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

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

‘-25'Example 3 ,
‘73*(Amlnomethyl)benzoyle-phenylglyclne 4, S#dlmethyl thlaZol 2—'

amide trlfluoroacetate salt

From 4,5~dimethylthiézoi~24amine.

.-30

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

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




H s, CBeNH2); 2.29 & 2.18 (2 x 3 H 2x s, 2 x CH3). 13 Jy@g%%o
- 02/ 47762 PCT/ GB01/ 05526 -47 H PLC (Luna 2, G adient 1) m nut es.
- LG M5 (Luna 2, Gradient 4): rt = 1.96 m nutes, 395 (MH) +. . Exarrple 4 5

3- (Am nowetdmatrydaenzoyl - D- phenyl gl yci ne 4-net hyl - PCTIGBOIIOSSZG

et hoxycar bonyl t hi azol - 2-am de trifl uoroacetate sal t. From

4- et hyl - 5- et hoxycar bonyl t hi azol - 2- amj-ne. 10 1IHNWR (d3 acetonltrlle) 8 20
(1 H d J=6H, NHCH), 8.02 (1 H s, Ar) 7.76 (1 H d, J=7 Hz, Ar);

7.52 - HEE (@dha A,ncrdiedt 78) { L= & 7 Gt CH; 4.16. (2 H q, J;
6 Hz, CRCB): 411 (2 H s, CG2NHR2), 2.45 (3 H s, ACH3), 1.21 (3 H t,

J 6 H, GOERLUR [pl Gradimnt, 4)Gra;ltﬁ entl 196 mimutes, 7305 A BS. Lo ms

_-(Luna 2, Gradient 4): rt = 2.13 mnutes, 453 (M{).. Exanple 5

3- (Am nonet hyl ) benzoyl - D- phenyl glycine 4 20 (net hoxycar anyI rret h-yI )

. -5- met hyRatavipdzol4 2- am de triluoroacetate salt. From
- 4- et ho&/car bonyl
_acet oni

=g
et %%ho&ﬁﬂohﬂ ety i (1‘2”!?1%’ (°9f§?$Ms@ cii]cEBBl glsg (g’

X -nmet hyl t hi azol -2-am ne, 25 1H. NI\/R (d3 ' '
nome bP‘!?PB(lZ‘IP—TP*Pﬁwl%}WG}% A-metgwl51 H d, J Hz,
J =

6 Hz, a-CH) S, CH NH- H,
s, CH2CO; 2.31 (3 H, s, Ar CH3) 30 HPLC (Luna 2, Gradient 1) = 3.54

- mi nutes 2, Gradient 4 = 2.05% m nutes, 453(M—|)+ Exanpl e
6 3- (AmFrflé’SrE{et ffe)klg‘&f\lz%’yl‘? Qﬁ%%?ﬁ%%%%%q?%lérﬁ}%‘b 313 June 2005 VO
02/ 47762 PCT/ GBO1/ 05526° -48 .

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

: Example 5
7'3 (Amlnomethyl)benzoyl—D-phenylglyclne 4-
"20'(methoxycarbonylmethyl)-5-methylth1azol 2—am1de

_trlfluoroacetate salt
Fﬁom'4~methoxycarbony1methyl-S-methyiﬁhiazolhz;aminey'

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




met hoxycar bonyl - 4H-cycl opent a(b) t hi ophen-2-amde trifluogp gﬁﬁsﬁo sal t
From 5, 6- di hydr o- 3- net hoxycar bonyl - 4H-cycl opent a(b) t hi ophen am ne.
NMR (d3 acetonitrile) 8.30 (1 H d, J =6 Hz, NHCH), 8.04 (1 H Ar); 7. 85 ‘
(1 H dwgQomsmez Ar); 7.62 - 7.30 (7 H m  Ar); 5 .80 (1pdrchoidsse6 Hz,
a-CH) ; 4.16 (2 H, s, CH2NH2)3.72 10 (3 H, s, CH3); 2.87 & 2.84 (2 x 2 H 2
Xt, 2xJ =6 Hz, CH2CH2CH2) 2.30462 H pentet, J =6 Hz, CH2CH2CH2)
,HPLC (Syrmetry G adi ent 2): rt 6.56 mnutes. LG/ MS (Luna 2, G adi ent 4)

rt 2. 26mét ardéiy i Mo+ ~2- . .

3- (Ami nonet hy )benzgh;;I -Dpﬁ%ﬁ%?‘é%gggieﬁgﬁétoﬁgfycgr l?lc[)“r%;/ile - ' :

4,5, 6, Ttriflapyorodbate( BaLhi ophene-2-ani de trifluoroacetate salt. 20 From
3- et hoxycarbonyl - 4,5, 6, 7-t et rahydr obenzo(b) t hi ophene-2- ami ne, ~H NMR (d3,
acetonitrile) 8.25 (0.6 H due to partial exchange, d, J = 6 Hz, NHCH),

8.06 (1Fkbm 5 6#ﬂihyar863Qﬁethoﬁyc&rﬁoﬁ AH4€§0@6beﬁEd¥%ytH&65%457ﬂi-' n,

- Ar)qi 79, S superi nposed upon.d, 4.04 (4 H,
CHZCHS) 2.65 & 2.50 (2 x 2 H 2 x br s, CHZCHZCHZCHZ) 7 1.82
- 1.70 (4 H m CH2CHzCH2CH2) . HPLC (Luna 2, Gradient 1): 5.15

~minutes; 30 LC/MS (Luna 2, Gradient 4): it = . 2.42 minutes. 492 (M—|)+
Exanpl efBN:%ﬂP(Arﬁsnéﬁ@ttIWlll)tmérlﬁdyl BD3[§he(ﬁ|yIfgI yt.a né =3- %é%w,ylmm‘yﬁc)ar bdngd -
4,5,,6, fatetr { byt hiophenex2; trlfl oro June 2005 :
w0 0o1 4L ES Rk TR s o e PO PP L o eyt W 29%°
4,5,6, mr)exrwmlr Obeﬁzo(ib)ﬂh#oﬁhﬂﬁe azca[m,na 16 (2 H, s, CHNHp)% 3.72
10 (3B, s, CH); 2.87 £ 2.84 (2% 2H, 2xt, 2x J= - 6 Hz, |
CH;CH,CHz) ; 2:30 (2 H, pentet, J = 6 Hz, CHCHCHp). |
fHPLC (Symmetry, Gradlent 2) t =6.56 mlnutes.

“.LC/MS (Luna 2, Gradlent 1) tiﬁjZ.ZG'minutes, 464 (MH)™.

15‘Example 7 , , _ .

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

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

. amlneh

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

H

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




5 1H NWR (d3 acetonltrlle) 8.02 - 795(2H m 1xAr & NECH) 92 (1 H,
d, J =7 H, Ar); 772-732(12HmAr) 5.81 (1 H, ,ﬂ”e%&ﬁz a- CH)
5.22 (2 H s, CHAr), 4.18 (2 H s, [ CH2NH2) ; 2.70 & 2.59 (2 x 2 H 2 X
t, 2 x JwWB kK70 CHZCHZCHZCHZ) ;1. 82 - 1.68 (4 H m CHeghaeesk) HPLC
(Luna 2, Gadient 1): = 5.40 mnutes. LC/ M5 (Luna 2, Gadient 4): rt- = -
2.75 nlnutes 554 (N+D+. Exanple 9 1bg- o : S S
3- (Anlnonethyl)benzoyl<[¥L-phenyIglycine 4,5; ' o

- 6, 7-t et rsaiytelr 0- 3- (4- nor phol i necar bonyl ) benzo (b)thi ophene- 2-am de
trifluoroacetate salt. 3-(BOC-Anmi nonethyl)benzoyl - D=phenyl gl yci ne

. 4,5.6, 7- tetrahydro [ 20 3- (hydroxycar bony.l)benzo(b)thi ophen-2-am de. A '
| ut _(BEG EeNzo Le g VYELN T
‘*"Egngy: ggﬁénr ggonyl 5, g “tet r% d%o%e %%%??ﬁ?%%ﬁ%%ﬁgggﬁaeth%SPB%BFéct ed

f or m of Zne@Hplee 8 and an |nterrred| ate inits 25 synthesis) (1.00 g;
mml) i n-nmethanol (20 nL) was stirred over 10% pal | adi um on car bon under
'.ahydrogen at nosphere for tiwo hours. The nmixture was filtered and the

- et hanol* H BMapddatadeuoditrigdiced. pressar o5t ¢2ahf, org tlhe; adl & G860,
“quant’. ) c ed_w t t furthe r|f|c |on 30 "H NMR (d6 DIVBO) s
11.91 (1H? h(rlwglsoég 7= ’/h}gz,( Ji gﬁ’ -$%, (Rl ™ 72507 (2Bl d, J =
6 Hz, NHBO(H),, df. 8)6=(1s |ﬂz AR ; 57 @51(27H323§7Cﬁ£ M; A)igS Py (L H d J
6Hz a-CH: 4.20 (2 H d, "J = 6 Hz, CH2NH2 ?71&259%2x2‘1—|;_2x‘
br s, 3SHMEODE 27408 2-99722- X126E (3 ®, tm 2CH20H2CH2BH2) ; 1. 34 (9 H,

S, 1§0J 02/ 44762 4P 0110552 o) lg&;]—l?) 3): 3- _ -
g Ami none tﬂgcﬁ%}ﬁgﬁz\é\gyl zDjéghenyl g%?ﬁ Jﬂl % %HZCE Bl .
" HPLC (Luna- , Gradient 1): rt = 5. 40 minutes. — L o

LC/_MS (Luna 2, Gradient 4}.. rt = 2.75 minutes, 554 (MH)*,

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

A solution of 3- {BOC'aminomethyl)benzoyl D/L~ ~phenylglycine 3~

e

'benzyloxycarbonyl 4,5,6,7~ tetrahydrobenzo(b)thlophen—Z amide -
(a protected form of example 8 and -an 1ntermed1ate 1n its
25 synthe51s) (1.00 g, 1. 6 mmol) in methanol. (20 mL) was stlrred .
over 10% palladlum on carbon under a hydrogen atmosphere for
two hours. The mixture was filtered and the’ methanol
evaporated under reduced pressure to afford the ac1d (0 86 g,ﬂ
quant. ) whlch was used without further purification. |
30 _ _ : , __
'H NMR (de DMSO): 11.91 (1 H, br s COH); 9.46 (1 H, d, J =6
Hz,'NECH); 7,90'(1 H, d, J= 6 Hz, NHBoc); 7.86 (1 H, s, Ar);
7.55: 7.32 (7 H, m, Br); 5.92 (1H, d, J=6 Hz,ra—Cg); 4.20
(2 H, d, J= 6 Hz, CHMNHz); 2.71 & 2.59 (2 x 2 H, 2 x br s,
35 CHpCHpCH3CHz); '1.72 - 1.60 (4 H, m, CHﬁ%@Cﬁgﬂh); 1r34 (9 H, s,




4,5, 6, 7- tetrahydro 3- (4- nor phol i necar bonyl) benzo(b)thl op ﬁme‘é&% am de |
riluoroacetate salt. A solution of the carboxylic acid (5 EO ol )
|n DMF (2 nbL) was stirred at roomtenperature and dii sopropyl et hyl am ne

(52 L, 3ow0ys77%6230 nmmol ), nor phol ine (87 L, 87 ng, 1.00 mggl¢pdihsand
0-(7- az_abenZOt riazol-1-yl)-N , N, N -tet rarret hyl ur oni um

hexaf | uor ophosphate (114 nuy, 0.30 mn@jo)_ were added. The reaction was
allowed to stir at roomtenperature until HPLC indicated conplete

- consunpf{©OR:)of) .starting material (5 days) Ethyl acetate (20 nmL) was. then
added, and the solution 15 extracted with IN HC1 (20 nlL); sodium :

bi car bonate (sat., ag. 20 .nL) and water (20 nmL) dried over MgSO91l

concent 3-atRei HBflekhyl fLGEE BLAS n@s 1 fied by flash colum
chr omat ograph A gol ut i onYof t ?ﬂ{mf chl or onet hane (2 nl) was

. treatedd Hifh F#P#Fabﬁdaeeﬁr¢4ampmmedm®ymOWenzﬂﬂﬂa)aﬂ§;ﬁ@sha’f@. 20
and d34 (‘{ﬂ&[‘gg‘gt E@ggl)@ﬁ;:e evgg rate nd the residue puri fl_ed by
i'e

trituration wt ordS(AmnonethyI)

. _benzoyl - D- phenyl gl yci ne 4, 5. 6 7 t et r ahydr o- 3- (“4- nor phol i necar bonyl ) -
“benzo(h) thigp 1hene- 2-amide as its trifluoroacetate salt. 25 1HNMVR (d3
acet onift rFPEY 808205 phiie 1Carbex Y Algr Reirl 8655 1,70 - 103 Mol irNHIF &(2. X

A 7. ds 2 2 H b
) ong) TR g T o Befbclbittce fng dyRtndplrn i ARAS 1 0
_& 2.30 & aTsr (:29me: HO- 30 mmel i Roxpiworiphe i (185 @IHZNB’? 75 1-. 00 GRnd ¥y H
L 2 dient 1 68 t LC MB
(Luna %q% adi en Za?gﬁk?cc 1%2 ?‘%s_g\ﬁn%B)l‘fM%t teﬁféffﬁt?‘é’nlliofeénqmmere '

preparétbﬁaﬂn@r@hm%eammmﬁ@hybmanmwl)%lerehaaﬂtd yeipe)
....................... 13 June 2005 V\D_

6, 7-tet.rahydro- 3
02/ 477&%%&?65%%%0‘”8%11:0 stir at room temperature until HPLC
. 1ndlcated complete consumption of startlng materlal (5 days) .

‘Ethyl acetate (20 mL) was . then added, and the solution
15 extracted w1th 1N HCl (20 mL), sodium blcarbonate (sat aq .
20 mL) and water (20 mL), dried over Mg804, concentrated under
reduced pressure, and purlfled by flash column chromatography
A solutlon of the amide in dlchloromethane (2 mhL) was treated
w1th trlfluoroacetlc acid (2 mL) for an hour The excess TFA
: 72? and dlchloromethane were evaporated and the r831due purlfled
"by trlturatlon with dlethyl ‘ether to afford 3-
(Amlnomethyl)benzoyl Dmphenylgly01ne :
4 5,6, 7 tetrahydro~ = (4-morpholinecarbonyl) benzo(b)thlophene—
_ 2-amide as 1ts trifluoroacetate salt.
25 o o | o
'H'NMR (d; acetonitrile): 9.02 ppm (1 B, s, NHAT); 7.85 — 7.70
'(3 H, m, NHCH & 2 x Ar); 7 50 - 7.25 (7T B, m," Ar),-5 64 (1 H,
d J=6 Hz, o—CH); 4. 03 (2 H br s, CHﬂHb), 3.40 - 2. 89 (8 H,
. m, 2 X CHO & CHﬂHﬁCH2CH2), 2.52 - 2.45 & 2.30 - 2.15 (2 x 2 H,
30 2 xm, 2x morphollne CHﬂﬂ 7 1.75 - 1.60 (4 H, m, CHﬁHﬁCHQCHz).
HPLC (Luna 2, Gradlent 1): r&£ = 3.68 minutes,
LC/MS (Luna 2, Gradient 4): rt = 1.91 mlnutes, 533 (MH)™'.
1 :
‘Examples 10 - 14 were prepared from 3-(N-BOC-
35 aminomet'_fryl)benzoyl—D'/L-—phenylglycine)_' 4,5,6,7-tetrahydro-3-




(hydroxycarbonyl)benzo(b)th|ophen 2-am de in the sane nannnguﬁgédgéanple 9,

using the indicated am ne. Exanple 10 5. _

3- (Ami-nonet hyl ) benzoyl - D- phenyl gl yci ne 3- benzylanlnocarbonyl

4,5, 6, 7W0¥EH9Hr obenzo(b) t hi ophen- 2-ani de tril uor oacet atPET/GRAINS 2?repared

fron1benzy|an1ne 10 f 1H NWR (d3 acetonitrile) 8.02 - 7. 91 (3 H in, 2x

Ar & NHCH); 7.60 - 7.25 (12 H m As)-; 6.73 (1 H t, J =5 Hz, NHBn)

5:79 (1 H, d, LT = 6 Hz, a- CH ; 4.41 (2 H .d, J =5 Hz, CH2Ar) ;4. 16

(2: H, éhyd}ﬁ§W$§rbon§&nhe62Q(Bchiophén+2 édeérls tEHZ@Hﬂ@HaﬁhBér 15 1. 85

- 1. 76 4 2 HRLE na 2 C?adlent Dcrt 4.47 -

m nut es. L%%TE?%iS%gqggtigcggé fnﬁigaﬁ %lﬁﬁ m-nut es, 553 (N+D+. Exanpl e

11 20 3- ( Am nonet hyl ) benzoyl - D-phenngIyC|ne - : '

. 6, 7t et.rah 0- 3- (3-pyri dyl net hyl am nocar bonyl') : ‘

benzo(b'i)"'faﬁn fl éﬂfz am de bis-trifluoroacetate salt. Prepared from ,

: 3pyr5caA(mhhwnf§u Yeénddiy NMR-bHénge i 8. 34

et At Hzml\)lH ﬁé'% %ﬂé I-? &if@iﬁé ﬁeﬁengy.s;gmﬂzﬁcanﬁb?ég% (11 H

T m Ar)4 5&Q¥FT?Fﬁ#ahyd§PhﬁQ¢¢&b)thEmDhE&P%%E@idﬁitdlfluchabbtaae CH;

C4.42 (2,44 H 2 xdd, 2 x J= 8 Hz, 5 Hz, NHCH2Ar.); 4.04 30,(2 H, s, :
CH2NH2) ;" 2.58 & 2.46 (2 X2 H 2 x br S, CH2CH2CH2CH2) 1.62-1.53 (4 H m

- CH2CH2CH2CH2) HPLC (Luna 2, Gradient 1):- = 3.32 minutes. LC/MS; (Luna 2,
G adi ent 9 nlnutes, 554 (N+D+ 13 June 2005 WO 02/47762
'PCT/GB%EF§%§?§ QQ? kanine, (Anlnonethyl)benzoyl D- phenyl gl yci ne
4,510 7 tetrahydro- 3- . -

, { g NMR- (d3 acetonltrlle) 8',0'2 - 7,91‘ (_3 H, m, 2 x Ar &'.N_I_{*CH)‘; L
o 7.60 - 7.25 (12 H, m; Ar); 6.73 (1 H, t, J= 5 Hz, NHBn); 5.78
(1 H, d, J=6Hz, a-CH); 4.41 (-2"3 d, J =5 Hz, CHAr); 4. is
(2 H, s, CHNHz); 2.71 & 2.62 (2 x 2 H, 2 x br s, CHZCHZCH2CH2),
15 1.85 - 1.76 (4 H, m, CHZCH2CHZCH2) L
'HPLC (Luna 2, Gradlent 1): rt = 4 47 mlnutes _
o 1LC/MS (Luna 2, Gra_dlent 4) :rt = 2.40 -mJ._nutes, 553 (MH)™.

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

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

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



(1- pi peridi necar bonyl ) benzo(b)t hi ophen-2-am de trifluoroa t.
" Prepared frompiperidine. HNW (d3 acetonitrile): 9.20 (1?{?6ﬂéth§A

8.15 - 7.26 (9 H m Ar); 5.82 (1 H br s, cc-CH ; 4.06 (2 H br s,
CH2NH?) ;w0o0/437620 - 1.15 (18 H, m piperidyl and cycl ohexpér/ppeifase HPLC
(Luna 2, Gadient 1): rt = 3.94 mnutes. LC M5 (Luna 2 G adient 4): =
$2.02 mnutes, 531 (M) + Exanple 13_%5_ :
-3- (Am nonet hyl ) benzoyl - D- phenyl gl yci ne 3-

- (cyecl OpERRMbI&t iyl am nocar bonyl)-4,5,6, 7- '
1 etrahydrobenzo(b)th| ophen-2-am de trifluoroacetate salt Prepared from

~cycl opr pﬂmmeﬁhyhébenzoylm—umnmmm 18 )&)7= te?tﬂaﬁmydz?o&ﬁ-w H,
m 2 X 7 Ar 18 (1 H t, J 5 Hz,
‘NHBn) ; 5. 5%1%“8?359’9’%’1%% % ég?tm&"é’éi)e(“z‘%a“ﬁrd% CH2NHR) © 2,92 (2H,

t, J = BrikluéiBePerate?s48t& 2.40 (2 x 2 H 2 x br s, 25 CI-lZCI—lZCI—lZCI—lZ)
1.65 - 1.55 (4 H m CH2CH2CH2CH2); 0.81 - 0.65, 0.28 - 0.17 & 0.05 to :
-0.055(1H 2 H& 2 H 3 x.n, cPr protons). HPLC (Luna.2, Gadient 1): re

4.19 piowtesq EELNBLGhLuna 2, .Gadient 4): rt = 2,18 minutes, 517 (M) +:
‘30 Exarrpléeb%4 3- (A%\{}Slpng hyP)ebenzoyI D- phenyl gl yci ne : :
4,5,6, 7-tetrahydro- 3- (1 3- d| nmet hyl but yl am nocar bonyl ) benzo.

AT S A M 0
(d3 acempmifrite) - 5.88 {17H75b§:3st‘| afCHE X N0 MHED ‘br s, CHNHp) ;-
10 3.20 - 1.15 (18 H, m, piperidyl and cyolohexyl protons)
HPLC (Luna 2 Gradlent 1): rt ‘3.94 mlnutes ,
LC/MS.(Luna 2, Gradient 4). rt = 2.02 minutes, 531;(MH)+.

‘Exémple 13

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

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




X O

7.48 - 7.25 (7 H M Ar); 5.97 (1 H d, J =5 Hz, a-CH ;55,88 5.65 (2
0.5 H 2xd 2xJ=4H, NHHex); 4.12 - 4.02 (2 H m . 4.01
3.90 (1 H m CH3CH\H), 2.59 & 2.47 (4 H ~m CH2CH2CH2CH2); 1.73 - 1.62

(4 H, mWQIQZ/@F-@@J—IZCI—IZ)_ 1.53 - 0.70 (12 H, m remai ni ng HEXGBEXOELONS) .
HPLC (Luna 2, Gradient 1): it = 4.63 mnutes. L_C/MS (Luna 2, Gadient 4):
rt 2.53 mnutes, 547 (Md)+. Exanpl e gb. '

3- ( Ami nonet hyl )benzoyl D- phenyl gl ycine 4,5,6, 7-tetrahydro-3 15

. (hydroxycar bonyl ) benzo(b)t hi ophen-2-am de trifluoroacetate salt. A

sol uti on of 3-(B am nomet hyI )benzoyl D/ L- phenyl gl yci-ne

4,5, 6, 7FFEPARRFUNTON MRFFTGE darbehyis Henber by #nbiten- 2- anide 20 (50 g,
0.9 muol), the corrpound from WhICh examples 13 - 17 were made, in

. di chl orgrrethane (2 m.) was treated with trifluoroacetic acid (2 nl) for an
hour at "W oBHRt éAperattrritriie) 50T vBhts Wedd éﬁaﬁ@rat ed andrt ke NHES) due

t t t 't h t f th tl d whi t
55 33‘?%6‘4 e TSl Bl atels0 SR LR ) L %””%?ﬁﬁg g
d, J =86 %G(SNH%)}; O7..57%1,- ézKIXS;éi (2.28&5 ?Zﬂg)lﬂz(zﬁeﬂ@e}()l H 3;12 460242(2

X
CHZCHZCé(Z %Pﬁ?ﬂ@g 1 8@_‘(4% 9% %42&@045@&%&1\7%@(1%% 2, 4@ 48 Bnt 1)

rt = 4.8} mﬂeaH@@HZdJrg MB1(fgna 2. 66r qdi ent n) cHzt:HQCfQEHgB nugesz 464 GiH) +.
Exarrpl el 3- (Aminenet hyl )benzoyl D/ L- phenyl gl ycihe benzot hi azol - 2-am de

13 June{ égoélr Wo FEREAPGRIPERAERORTSSEYES) ~ 54 trifl uoroacet ate salt.

a- N- BOCxbt - Rheimd o Y@r@@ﬂé@&Z ghl a%0l= 24 amdfﬁzmétés sol ution of
BOC— Lghenylégj ycine (750 0 mml anhydrous t et rahydr of uran (20
was

Y MSr dd U@ a0 radlent 4} = 2 53 mlnutes, 547 (Ma)*

Example 15

3~ (Amlnomethyl)benzoyl-D—phenylglyclne 4, 5 6,7~ tetrahydro-3~
15 (hydroxycarbonyl)benzc(b)thlophen—2—am1de trlfluoroacetate

salt. ‘

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

'H NMR (ds; acetonitrile): 8.25 - 8.17 (2 H, m, Ar); 8.01 (1 H,
d, J =6 Hz, NHCH); 7.75 = 7.52 (7 H, m, Ar); 6.00 (1 H, d, J
= 6 Hz, o-CH); 4.35 (2 H, br s, CHNH); 2.85 & 2.71 (2 x 2 H,
30 2 x br s, CH,CH,CH2CHp) 7 1.92 = 1.80 (4 H, 'm, CH2CH,CH,CH,.
HPLC (Lune 2, Gradlent 1): rt = 4.31 minutes.
LC/MS (Luna 2, Gradient 4): rt = 2.07 minutes, 464 (MH)*.
o _
- Bxample 16 .
35 3-(Aminemethyl)benzoyl-D/L-phenylglycine benzothiazol-2-amide




t enperature under argon. -|Isobutyl chloroformate (0:52 ni, _ %) and
di i sopropylethylanine (0.81 nL;, 4.7 nmml) were added and "o PI on was
stirred for 30 minutes. A solution of 2 10 ami nobenzot hi azol e (500 ny, 3.3
ol ) i waetaradzydr of uran (10 - L) was added to the m xed pafiltygiiigdessol ution
and stirred overnight at roomtenperature. Ethyl acetate (50 nL) was added
and 't he organi c phase was washed w tgywater (25 nL), 5 % HC1 solution . (25
~nL), saturated aqueous NaHCO3 (25 ni) and water 15 (25 nlL), before being

Cdried (MSPAlordslcereenssated 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 yeIIow oi I (785 ng 68 %. 20 1H

| Elrvs (C[%ﬁ %8?47&4%9 %é‘éﬁggkﬁﬁ’m‘é ’z"?“??tﬁl P15 242361%0]‘3“-‘ 5, 60 (1 ; 7br2 sHZ NH); -

1.30:(9 H, s, C4H9) 3- (N- BOC- Ani nonet hyl ) benzoyl - D/ L- phenyl gl yci ne
benzot hj azo] - m.de. A solution_of the a-N BOC D/ L- phenyl gl yci ne

benzeot SRt Zlo%m’?ﬁeN (H8G-Rgphenydawsine 1780cHder G ML) 5ithL) was

- treat edaphdv-dus fHator Deetbeurani 4262mih) wad st ideed f10r-Juy30 hour at.room
" tenperature. -The sol ution was concentrat ed under reduced pressure and the.

- resi duairewetme VIRASBKRRIOP- i ﬁsobilﬁﬁﬂh?hﬂ@ifﬁﬁmrd@t(elﬂ 2 mihi S.dbl ution

was tregh i 6
1-(3-di mfgyragr#n%%r%&o%/méﬁgbgﬁ %Qrgglr?l%ggpl gldlelﬂm; ocﬁrlmojr |)de"cfe(rzle78‘3":‘1‘3801 2.5

mol ), g Niss ﬁedel%#ﬁrhem@ h t}béﬁ@of@raépdm@ngﬁgsngﬁ ZPAnrigl) eh@-DVAP’

- (50 a}ﬁb%gé;{& 7 /-GRO4/ r ed, .quer ni ght
_at rltj)egm t'enper at u%ﬁggﬁﬁeésgsutlﬁ C?/aé g@?’?l ti on‘es"g%%)ath%bq: stlHnﬂ %@et ate
(25 nL)HlIa)ndWaﬂataeidG(dZB'-O rthe anixedeanhydnidephadetiasn washedt iindd 5 % HCL

SoLutT aRvda gifth)ar SPISH A EpBELERKS . \BERGY (22 Tk 3% e e 2% Mg
S and the organic. phase was washed with: water (25 mL),_ - % HCl
B solutlon (25 mL)-, saturated aqueous NaHCO3 (25 ml) and water
- 15 (25 mL), before belng drled (MgSO4) and. concentrated under"
' reduced pressure. The re51due was purified by flash
-.”chromatography uSLng_ethylracetate—/ hexanell/l as eluaot to

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

j;2o'FH NMR (CDCls): 7.71 ppm (1 H d, J'— 7.2 Hz, Ar);- 7. 42’(i'ﬂ ,
-:d, J= 7.2 Hz, Ax); 7.36 (8 H, m, Ar and NH); 6.29 (1 H, br s,
" CH); 5.60 (L.H, br s, NH); 1.30 (9 H, s, CyHs).

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

35 amide.

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




5 being dried (MgSH) and concentrat ed .under reduced pr essw’ %020% ford a
yellow oil. The residue was purified by flash chronatography using et hyl
acetate / hexane 1/1 as eluant to i afford a colourless solid (185 ng, 16
% . 10 IWONRR716CDCL3): 7.87 - 7.73 ppm (2 H m Ar and NH¢T/GB&Gs5%. 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) 4.98.44 H br s, NH) 4.02 (2 H, d J =

. 6.5. Hz, CHZNHZ) 15 3- (Am nomet hyl ) benzoyl - Y L- phenyl gl yci ne

- benzot hkr@zjma'n%l' aHideed oy g?ﬁ:etﬁﬁ Er S tter@)épat':ﬁfé)n e solution
3- (N- BOC- ami nonet hyl ) benzoyl. - phenyl - gl ycine benzot hi azol - 2- am de (156

gy, 0. 3WEPoPRY t tdicstado sreteeam e ey L ZEEFGFﬁQthab?%tmIF)r eahchtwalodm {%FWperat ure
and t1i firorQRC et At i(2 gHas MVasa 2dgathe Bl {1 Y Mag: £o0t1 uad, f

_further hour and the solvents were renoved under Teduced pressure o
~afford M&)yelSadpraitedusicts ongs NaHGQr d26d mii)t landl eirglr d2femIto befiore t he

et hedo SR SRR G, SRR3Rl ﬁf%%f%ed%%%@%ﬁ&%% L
17,21 (8a|§fomd Ar yeliomago-lh agme( Itewldl@-lFWE)s B180F (] By £lasBH2NH2) 30 HPLC -

:' (Luna ZChQ’Oﬂ-g'tS)%% %ﬁy‘) utsﬁ‘]é ﬁUtaggetal'%Ms 2, 2 1Gra§“e § 4’3 %{P

. 1.88 mnutes arrp es wer e prep

-anal ogoed fiogd Ex apploariesex cepdtic hét83 mey,i ndé cax ed am ne vvas used in place
- 35 of  2- am nobenzot hi azol e. 13 June 2005 WD 02/47762 PCT/ GBQJ/ 05526 -56-
- - N anple 17 3-(Am nonet hyl ) benzoyl - I/ L- phenyl gl ycine 5,6

i rrelhyflﬁeﬁlﬂﬁt KCBZDS) 2- B Ue- 171 7 BuppwacRt Af emsaht. and RHOmM 2.66 -

?m nO- 5764l 18t ?{y' RENEQ AR RS 7,40 - 7.30 (3 B, 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, CHNHp).

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

trlfluoroacetate salt.

A solution of 34(N4BOC—aJninomethyl)' benzoyl-D/L~ phehyl glycine
benzothlazol -2 — amJ.de (156 mg, 0. 3 mmol) in dlchloromethane {3
20 mL) was stirred at room temperature and trlfluoroacetlc ac:J.d
) :(2 nl) was added Stirring was continued for a further hour
.and the solvents were removed under reduced pressure to afford

a yellow oil which was trlturated with dlethyl ether to glve

o~

the trifluorocacetate salt as a colourless SOlld (120 mg, 96 '
25 %).

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

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

35 of 2-aminobenzothiazole.

B ]




1H-NWVR (d4 nethanol) : 7.80 - 7.63 ppm (2 H m Ar); 7.47 ] 0%9 H m
Ar); 5.71 (1 H s, CHPh), 3.92 (2 H S CH2NH2); 2.12 10 t% e ?so 2 x CH3)
HPLC (Luna 2, Gradient 1).: rt = 4.39 mnhutes.” LCOM (Luna 2, Gadient 4)
rt = 2. M)MIMES, 445 (NH)+ Exarrpl e 18 15 PCT/GBO]/OSSZG

3- (Amonet hyl ) benzoyl - IV L- phenyl gl yci ne 6- net hoxy benzot hi azol -2 am de -
trifluoroacetate salt. From 2-am no-@gznet hoxybenzot hiazole. 20 'H NMR-

- (CDC13) 8.18 ppm (3 H, br s, Ar and NH); 7.90 (1 H s, A) ; 7.79 (1 H s,
Ar) 7.71 (1 H d, J =7.2 H, Ar), 7.63 - 7 28 (8 H, in, Ar and NH) 7.24 (1
'H s, Ar) ; 7.10.(1 H d, J = 7.2 Hz, Ar) ;' 5.72 (1 H d, J =6.5 Hz,
CHPh) 4E¥EPR¥PP4755 CH2NH2); 3.88 (3 H, s, OCH3) 25 HPLC (Luna 2,. Gradi ent .

,(M—I) + @&%@%g)%kgzwltbz ?E‘%ﬁ}’o yeﬁr:}%z ghe’n 'I['glzya gg m nut es, -447-
6- nEthYﬁhmmhﬁibéﬂﬁ$thﬂﬁzaiaﬂFdﬁlaéltbﬂgm@agagaétéﬁﬁtsafﬁon] S

2-am no- 6- net hyl benzot hi azol e. 1H NVR (d4 nethanol): 8:02 - 7.90 ppm (2 H,
m A7), 7.70 - 7.54 35 (6. H m,Ar) ; 7.48 - 7.37 (3 H, in, Ar); 7.25 (1

Ho d, Jrrod . 2 dens, eoa§me\9@&%%éﬂ%§%l%§m@01/ 05526 -57 Hz; Ar); 5.92 . °

(1 H s, CHPh) 4.19 (2 H s DNH2) ;- 2.46 (3 H, s, CHs) HPLC (Luna 2,
G adi ent 1): = 4. 21 minutes. LC/I\/IS(Luna 2 Gadient 4): rt 2.26

4 met. hoxybenzot i azol -2-amde trifl uoroaceta e sa
2- ani no%ﬁmt“ﬁo@ﬂb)enzétﬁﬂ-aiél 8, s, CHPh)r 3.92 (2 H, s, CHzNHz) 2.12

(6 H, 53, 2 x CH3) . _ . _
HPLC (LUna'2,-Gradlent 1):,ft'=_4.39‘minﬁtés,'
LC/MS (Luna 2, Gradient 4): rt = 2.10 minutés, 445 (MH)®.

m nut es'y 43k ((Wmethén@ie)nplve a0 - 3 (Aigape {Mi) lbltﬁn%y}: Dy Laphenyl 8|7y0| ne.

Example 18
,15A3-(Amlnomethyl)benzoyl—D/L—phenylglyclne G—methoxy

"Hbenzothlazol 2-amide trlfluoroacetate salt.
‘Erom'2waminof64methoxybénzothiaqué.

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

7.2 Hz, Ar); 5.72 (1 H, d, J= 6.5 Hz, .CHPh); 4.09 (2 H, s,
| CH:NHz); 3.88 (3 H, s, OCHs). | E
.;25‘HPLC {Luna 2, Gradient 1) = 4.26 minutes.
7 . LC/Ms (Luna 2, Gradient 4). rt = 1.94 minuﬁes;-447 (MH)+.

Example 19
3- (Amlnomethyl)benzoyl—D/L~phenylglyc1ne 6—methy1benzoth1azol~

30 2-amide trifluorocacetate salt.

From 2—amino—6—methylbenzothiazole;
: -_ - ' _
1H NMR (dq methanol): 8.02 - 7.90 ppm (2 H, m, Ar); 7.70 - 7.54
_35 (6 H, m““ﬂr)r 7.48 - 7.37 (3 H, m, Ar); 7.25 (1 H, d, J= 7.2



1H NWVR (d4 nethanol): 7.88 ppm(lH d,. J—72Hz Ar) ( d J
7. Eiigpeéb

7.2 Hz, Ar); 7.64 7.14 (9 H m Ar), 6.94 (1 H, = . 89
(1 H s, CHPh): 4.03 (2 H, s, C2NH); 15 3.93 (3 H s, OCHs) . HPLC
“(Luna 2,WQ02dTeAt 1): = 3.95 mnutes. LC/ M5 (Luna 2, &zmnmlmssh)s: rt =

- 1:88. m nutes, 447 (M—|)+ 20 Exampl e 21 :

3- (Am nonet hyl ) benzoyl - D/ L- phenyl gl y&i7re 4- et hyl benzot hi azol - 2--ani de

. trifluoroacetate salt. From 2-am no-4-net hyI benzot hi azol e. 25 1H NMVR (d4
nethanoﬁ?z Rro5 BpAR( 11HH, s 5, AEHPR) 89 4(. 19H,(2dH, J s5 Cﬂzﬁﬂiﬁ, zyge (7. @9
7.33 (8gH C Ar) ; 7.27 -..7.12 (2 H m Ar); 591 (1 H, CHPh) 4:03 " -
(2 H s, PNH2) ; 2,60 (3 H s, CH3) . 30 HPLC (Luna 2, Gradi ent 1): rt =
4. 31 mHBL@s(Lu@aNS (GupdignptGiladi ent =4). 20t minRt28.m nutes, 431 (MVH) +.

- Exarrpl eLégMg ﬁ[pﬂgoget E¥gbggﬁﬁoxi3u§hng__hggé!§gl ci 8%537% | or ob mzot hi azol -

exr fluoroaCétate sa GBOl/ 05526

58 IT—E'rom 2- am no 4-chl orobenzot hi azol e.. 1H NMR (d4 net hano_l ) 8.00 - 7.85

. oA

“ppm (2 IE—%‘amnE) 7.82 7:74 5. (1 H d, 3 =7.2 H, A) ; 7.67 - 7.35 (8
| o (1 H t. J=7.2H, A) : 589 (1LH s, CHPh) 4.10 (2 H,
S, CH2NBQIAmtE%ﬁéthyMQbanzG§§dD?ﬂL ﬁén ﬂbl§cgge”hnUtes LG M5 (Luna 2 :
- Gradient 4): rt =2.05 mnutes, lf I\/ﬁ) 10 Exanpl e 23
- 3- (A B ﬁ???eBEﬁfB§Fint2pﬁEh§?gtyeﬁAGOIOQCGtate salt.

t et r ahydr obenzot hi azol - 2-ani de. From 4,5, 6, 7- tetrahydrobenzot h| az- 2 am ne,

o the synthesis of 15 which is described bel ow.
;‘_Eromﬁ2faminor4~methoxybenzoth1azole

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

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

'_2 amlde trifluorcacetate salt.

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

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

LC/MS (Luna 2, Gradient 4): rt = 2.18 minutes, 431 (MH)*.

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




4,5,6, 7-Tetrahydro-1, 3- benzot hi azol -2=am ne,. A stirred m
2- chl orocycl ohexanone (200 nmg, 1.5 nmmol) 20 and t hi ourean?:)’l(%ﬁe%d%l 5
mmol) in tetrahydrofuran (20 m) was heated at reflux for 6 hours The -

sol ut i ow@ez4wehcentrated under reduced pressure and the@iGRe/0s% - 7
purified by flash colum chromatography using ethylacetate / hexane 1/-1 as
eluent to afford a colourless oil (168-ng, 74 %9. 25 1H NVR (CDC 3):. 5. 06
(2 H br s, NH2) 2.40 - 2.23 (4 H m 2x CH2) ; 1.64 - 1.51 (4 H, m 2 x
CH2) . 3-(Am nonet hyl ) benzoyl - DV L- phenyl gl yci.ne 4,5,6,7 30
tetrah)%drobenzot hi azol - 2-am de. 1H NVR (d4 net hanol) 8.01 - 7.92 (2 H m

Ar): 7559 goamigo-f-chlprohenzoghiazobs.7. 51 (3 H, m . Ar): 7.47 - 7.34 (3
H m Ar)590(1HSCH)420(2HsCHZNH2)269(2H br s, 35
CH2) , 2.t6,0 - (2 H, br_s, CH2) .98 (4 H_br's, 2 x CH) . 13.June

2005 Wb §HR4#de rieiitampb) f 08598 - "5’98|51P991r( L(Zn &2 IﬂrGrPadlren"t 812) - r7t 73 55 R
M nugesgy lHC'V%(lJ'na:rZ,z Cﬁzad'ﬁP} 4y eft-=4. §§ BNt f“ﬁoé%é M. 55

Exanples 24 - 37 were synthesised using the sane ‘descri ed for
exanpl &,9 disi r?gZS-H(ZN- BAaC-ank ndtret hyl ) benzGRPRD: PAhafyl(§l Yigi e CH.NH,) .

- 4,5,6, ;rg&‘%t r(abr%%r Gé(‘_m/d% gﬁf\r b%; I)Eegéhl&#% |ophen 2-am de and the

i nd| cat am ne. m noire §0yl D/ L- phenyl gl yeine 3 _
ur f uryllélﬁwﬁoc@lbmnﬂ, ﬁlfﬂCBLE?Ht e&]rahlyﬂrebénﬁﬁ(ininbtephem-fﬂ- (amyde
trifluoroacetate salt 15 Prepared from furfurylam ne. 1HNVR (d3
acetonitrile): 7.88-7.74 & 7.50-7.23 (4 H& 11 H, 2 xm 10 x Ar &5xNH)
, 6122B%afple @3 x 1 H 2 x s, furyl ‘CH's)‘ 565(1H d,. J 6 Hz, a-CH),
432(2H,dJ5Hz , oo
-(Amlnomethyl)benzoyl—D/L-phenylg1yc1ne 4,5, 6 7- . ' : :

'tet:ahydrobenzothlazol 2~am1de

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

15 which is descrlbed below.
a 4?5,6,T—Tetrahydro;ifB—Behiothiazolwzeamine_L'

A stirred miXturelof D 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 solutlon was concentrated
under reduced pressure and the amine was purified. by flash
column chromatography using ethylacetate / hexane 1/1 as

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

25 | _ g
1y N’MR‘ (CDCl3): 5.06 (2 H, br s, NHs); 2,40 - 25.'23..'(‘4"H, m, 2 x
CHp); 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 (ds methanol): 8.01 - 7.92 (2 H, m, Ar); 7.68 (1 H, d, J

='7.2 Hz, Br); 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, CHNHa); 2.69 (2 H, br s,
-35 CHz); 2.606-(2 H, br s, CHp); 1.98 (4 H, br s, 2 x CHy). |



- 20CH2furyl), 4.04 (2 H br s, CH2ZNH2), 2.5.8-2.44 (4 H m gﬁ%gﬂ%%HZCHZ)
1.70-1.58 (4 H m- CH2CH2CH2CH2) - Hplc (Luna 2, G adient 13 _

m nutes. LC/MS (Luna 2, G adient 4) rt = 2.18 mnutes, -543- (NH +) . 25
Exanpl e WXB0Z477@i nomet hyI ) benzoyl - D/ L- phenyl gl yci ne 4, 5, BCVGB8UAERG dr o- 3
(par a- met hoxybenzyl am nocar bonyl ) benzo (b)thi ophen-2-am de

trifluoroacetate salt 30 Prepared f+®m para- nethoxybenzylanlne 1H NNR.(d3'
acetonitrile): 8.01-7.35 (9 H m Ar), 7.27 &6.80 (2 x 2 H 2xd, 2x1J
7 Hz pam-Csufisurfa )2, SGEEdi.énH 1Y; Ot 6= 355bizpmismtes$f 4.48-4.35 (2 H, '

ghzﬁﬂg@y%§;7éh{4 (éyké br..s l§bJune 2g0§?4MD O /47Z$é%H§%H§%%%105526 '-69_

-1.85-1.73 (4 H m CHZCHZCHZCHZ) Hplc (Luna 2, Gadient 1): it = 4.36

. m nut eﬁxaﬁnﬂl@w&f{LﬂnE’? 2yeteasyetiied)sed ws2nd3thensaes, mé‘dﬁo@M—H) Exanpl e

26 3- Am no benzo L-phenyl gl y

e Ry S e P o D s Y Ao conhnoprbivbibaraniaR-

trifl u %{}‘ecﬁﬁét E;spa;edtétgmﬂug&,hgl-am ne ! H N14R (d3 acet oni tr| ] e)
Ks -broadened torrer 15 effect,; (1 H , br

- Most a b

'7.91-6. ﬁsv uexyearhonyy) %@nzg Jtmph%neé emliira andatéer&ndéCéFofd 4.02 (2
H, br samﬁ[g:HZNHZ) 3.07-2.82 (4 H m NCH)2) 2.56-2.47 & 2.28-2.16 (2 x.
2H, 2 x CH2CH2CH2CH2)., 1.72-1.52 (4 H, m CH2CH2CH2CH2) 0.99-0.88 &
082069(2x3H 2 X m 2xCHB) 20 Hplc (Luna 2, - Gadient 1): rt =

4. 02 grigifsie 24

{h 3- (Amlnomethyl)benonl—D/L—phenylglycine 3—‘ o - L
K lfurfurylamlnocarbonyl -4,5,6,7- tetrahydrobenzo(b)th10phen—2— S

amide trlfluoroacetate salt
15 Prepared:from‘furfurylamine.

M NMR (ds acetonitrile): 7.88-7,74 & 7.50-7.23 (4 H & 11 H, 2
'xm, 10 x A¥ & 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, 0-CH), 4.32 (2 H, d, J 5 Hz,

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

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

-,

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

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

Prepared from para-methoxybenzylamine.

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




LG/ MS (Luna 2, Gradient 4): rt = 2.03 minutes, 519 ( VH+) gﬁ%fb&7 25;
- 3- (Am nonet hyI ) benzoyl - DY L- phenyl gl yci ne 4,5, 6 7-tetrahydro-
(et hyl am nocar bonyl )benzo( b)t hi ophen-2-am de trifluoroacetate salt

Pr epar ewd omamyget hyl amine.- 30 1H NVR (d3 acetonitrile): %ﬁ,@gg '
7.51-7.28 (3 H& 6 H, 2 x mAr)685630(5H|n 1 (1 H,
-d, J 6 H, a- CH)., 4.15 & 4.10 (2 F%O J 5 Hz. ArCH2NH2) 2.71 (3 H,
d J 4H, AS,,,,. 2.65-2.56 (4 H m CH2CH2CH2CH2) 1.78-1.69 (4 H m.

13 JunerpRgs), VW, 98/ 43762 B TR P82 S b0 R G PR el el bina 2

- Gradi ent” 43)7' 99 'm nut es. Luna™2, ad| ent’

- mi nut ed- 857 (’ﬂ\??—l+§4 H5 Ex &HpCH,QH-CHB, Y Ani nomet hyl ) benzoyl - D/ L- phenyl gl yci ne . -
3-iso. butyl amocarbonyl -4, 5, 6, 7- t et r ahydr obenzo(b) t hi ophen- 2- ani de
trifluoroacetate salt 10 Prepared fromi so-butylamne. 1H NVR (d3 .
acetonHPqu efLunh® 12,7 @R eht5 2:)7: 20rt;3~H4&36 Min@tas. m Ar),. 6.84-6.25 (5 -

| 7 J. 6. Hz 4.11 (2 H ABg, J 5
| 'Hz Ar &gz/ﬁﬁ\l%"ﬁa %(1(((1’?% e J:J‘Hz” %Hg?’%@nu‘ze%s 5431 E’lﬂg) H, in, *
_mzmchchz) 1.78-1:67 (4 H m CH2CH2CH2CH2) 0.88-0.76 (6 H, m 2 x '

'CHS) CHWe2 m55| ng, obscured by solvent peaks around 2ppm 20 Hplc (Luna
.2, ‘Graf*emPlP 26t = 4.65 minutes. LC/MS (Luna 2, Gradient 4): rt = 2.23

g] ?gt e§h(ﬁﬁﬂ}ﬁ?&hﬂ)Mﬁ—@/ﬁ—ﬁfe&?fﬁégxngb§n20y| DL- phenyl gl yci ne
, , dlethylamlnocarbonyl 4,5,6,7- tetrahydrobenzo(b)thlophen—z—

ulO:amlde trlfluoroacetate salt
 Prépared from diethylamine.

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

_Example 27
. .25 3~ (Amlnomethyl)benzoyl—D/L-phenylglyc;ne 4,5,6, 7 tetrahydro—B—
(methylamlnocarbonyl)benzo(b)thlophen—2-am1de trlfluoroacetate

- salt

_ Prepared from methylamine.

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



25 am nocar bonyl pi peri di ne-1-carbonyl)-4,5,6,7 - 13 June 2005
t et r ahydr obenzo(b)thi ophen-2-anide trifluoroacetate salt Prepared from
- 3-(am-nocar bonyl ) pi peridine. 30 1H NVR (.d3 acetonitrile): (Spectrum -
“conpl i cWeP2MY762 ot oners and di astereoners) 8.15-5.72 (vRATEBOIASI2Z6NH & -
a-CH), 4.20-4.06 (2 H, mll ArCH2NH2), 3 50-1.20 (various aliphatic).. Hplc
- (Luna 2, Gradient 1): rt = 3.58, 3.6&rAinutes (ratio 13 June 2005 MD

- 02/ 47762 PCT/ GBOL/ 05526 -62 1:1). LC/ M (Luna 2, Gadient 4)c rt = 1.70
- mi nut esCHEERCHMEHY).. Exanpl e 30 5 3- (Ani nonet hyl) benzoyl - D/ L- phenyl gl yci ne
.3-(4- ethoxycarbonyl pi peri di ne- I-car bonyl)-4,5,6, 7- ,

t et rahydrobenzo(b)thi ophen-2-am de trlfluoroacetate salt Prepared from

4- ethox&phmbonwm@l@BrGﬂa@Eentlﬂ)iFiﬁ&ﬁ&(ﬂ3980ﬁiﬁﬁtéélle) : (Spectrum

&ﬁi)rrplzsl ggégrq%ghﬁtggengg%d-@ 2 i’ 15r§ §gHﬂlPHteﬁrcﬁiR|Hé§4 ¥agl ggslArzo

'“s(varhpus aliphatic). 15 Hplc (Luna 2, C?adlent : rt 3.982 ninutes.

+ LG M5 (Luna 2, Gradient 4): rt 2.10 minutes, 603 (NPH). Exanple 31
. 203- ( AnExereldy2§ benzoyl - D/ L- phenylglycine 3-(4 ornyl)
- pi perazin r t obenz th| hen- 2-am de

it ueto %‘&’f’é‘?‘%‘;’é}éﬂ S‘ﬁ%ﬁ%ﬁo‘s?’p%ﬁf‘ﬁwgﬁ%%%e g'}rsﬁ’e 25 1H NMVR (d3 _
~acet onlwtirﬁmizﬁ&%iwmxwpmsaveée’eyaﬁfwaﬁéﬁio (B) 491%p%%n&28a&§d75 22 (1

~ H& 13 H various) 5.85-5.78 (1 H in, a-CH),
S OAr mleﬂylbe@maP%‘za%@/aﬁbhs

10

T -Preparedffrom‘iSOfbutYIamine;

'H NMR (d; acetonitrile): 7. 91-7.80 & 7.52-7.20 (3 H & 6 H, 2 x
m, Ar), 6.84-6.25 (5 H, m, 5 x NH), 5.72 (1 H, d, J 6 Hz, o-
15 CH), 4.16 & 4.11 (2 H, ABg, J 5 Hz, ArCHzNHp_), 3.01 (2 H, t, J
7 Hz, CH*Pr), 2.65-2.51 (4 H, m, CHaCH;CH,CH,), 1.78-1.67 (4 H,
‘m, CHCH,CH:CHp) 0.88-0.76 (6 H, m, 2 x CHs) CHMe, missing,

obscured by solvent peaks around.2ppm.

- 20 Hplc (Luna 2, Gradient 1): rt = 4.65 minutes.
' LC/MS_(Luna 2, G:adient 4y : rt 2.23 minutes, 519 (MH")

I

P

Example 29 , , 7
3~ (Aminomethyl) benzoyl-DL-phenylglycine 3~ 3-
2'25:amlnocarbonylplperldlne—1-carbenyl)—4 5 6, 7
i tetrahydrobgngo(b)thlophen—ZHam;de trlfluoroacétate salt.

Prepared from‘3—(aminocarbony;)piperidine.
3051H'NMR (ds3 acetonittile)- (Spéctrum'compliCated by rotomers and
diastereomers) 8.15-5. 72 (various Ar, NH & a—CH), 4.20-4.06 (2

H, m, ArCH:NH;) , 3.50- 1 .20 (varlous allphatlc)

Hplc (Luna 2, Gradient 1): rt = 3.58, 3.67 minutes (ratio




~.ali phati c) 30 Hplc (Luna 2, Gradient 1): rt = 3.30 minute Jdng%%g( Luna 2,

Gadient 4): rt = 1.94 mnutes, 560 (MH). Exarrple 32 13 June
02/ 47762 PCT/ GROL/ 05526 - -63 3- (Am nonet hyl.) benzoyl - D/ L- phenyl gl yci ne 3 (47

met hyl pivp@obgi7ge) car bonyl -4, 5, 6, 7-t et r ahydr obenzo(b)thl opp@ﬁGBﬁ,mg(dé

~trifluoroacetate salt { 5 Prepared from 4- et hyl pi peri di ne

acetonitrile): (Spectrum corrpllcated69¥ rotoners) 9.22-9.02 & 7.86-6:70

~(various) 5.75-5.58 (1 H m a-CH), "I'E 4:30-0.65 (various aliphatic). 10"

Hplc (L 2, Gadient 1):, rt 4.14 minutes. LCM (Luna 2, Gradl ent 4) rt_

"= 2.37 mnutes, 545 (MH+): Exanple 33 15

3- (Ami rid?vﬁ‘ﬂﬂhy(l)mmyl cbhipheny) gl yei re13704minutes, 574 (MH ).

- ami nocar bonyl pi peri di ne) car bonyl -4, 5, 6., 7- -
~tetrahydrobenzo(b)thi ophen-2-an de trlfl uor oacet at e salt Pr epared from

4-am n@,@é,%g{ylj)operldl ne. 20 1H.NMR (d3 acetonitrile) : (Spectrum-
conplicated by rotoners) .9.51-6.35 (various) 5.78-5.62 (1 H, m a-CH),

4. 1551, &'B(Al(mmetllsyh)bphabyt)-D/BEphiphyl@umn&, =@k ent 1): = 3.48"°

m nut es Luna. 2 Gra 72 mnutes, 574(M—I+) "Exanpl e’

.34 3- (ﬁﬁ'}hoc?ﬁé‘f ?%@@?r nﬁﬁéné?ﬁi’ﬁ?é‘?&é"ﬁ %.® 7 etrahydro-3- 30

(Pi per agdnieasfDeaEA RSB PERL bPheRhENag 1 Al 421 Fiholddddiproacatat e sal t

t-Ptepared from_4—ethoﬁyqarbOnylpipéridine.

10 | . . |
'R NMR (d; acetonitrile): (Spectrum complicated by rotéméié)'
9.55-9:35 & 8.10-7.25 (1 H & 13 H, various Ar, NH) 5.82-5.72

{1 H, m, a—CH), 4.15-4.00 (2 H, m, AXCH,NH,), 3.80-1.20 .

(varlous allphatlc) |

15 . '

_ Hblc (Luna 2,”Gf§diént_1X{ rt‘ $3.982 mlnutes

. LC/MS (Luna 2, Gradiénf Q}:rrt'# 2.10 mlnutes, 603- (Me* )

lI

- Example 31 ‘
20 3 (Amlnomethyl)benzoyl—D/L—phenylglyclne 3—(4—
' fprmyl)plperazlnecarbonyln4,5,6i7ftetrahydrobenzo(bjEhiophen—‘

- 2-amide trifluoioacetate_salt _

_ Prépé;ed-from 4—formylpiperazine.
g NMRA(dg acetonitrile)ﬁ,(Spéctrum-compliéated,by,rotbmers)
9.40~9.28 & 8.15-7.22 (1 H & 13 H, various) 5.85-5.78 (1 H,
m, o-CH), 4.18-3.97 (2 H, m, ArCH;NH,), 3.40-1.62 (various
- .aliphatic). |
a0 . _
- Hplc (Luna 2, Gradient 1): rt =-3.30 minutes.
LC/M$ {Luna 2, Gradient 4): rt - 1.94 minutes, 560 (MH*).

Example-32




Prepared from pi perazi ne. 13 June 2005 WD 02/ 47762 PCT/ GBQ1/ Qéeé& -64
Hplc (tuna 2, Gadient 1):, it 3.07 mnutes. LCLMS. (Luna éi ent 4):
rt = 1.40 m nutes, 532(M—I+). Exarrple 35 5

3- (Am ”%bﬂ!’rﬂsi’?nzoyl - D/ L- phenyl gl yci ne3- (4- PCT/GB01/05526 -

et hoxycar bonyl ) pi perazi necar bonyl -4; 5., 6, 7- o o
t et rahydrobenzo( b) t hi ophen-2-am de }\/rlg fI uoroacetate salt Prepared from
4- et hoxycar bonyl pi perazi ne. 10 aH NVR(d3 acetonitrile) : (Spectrum

corrpllct 0 12 ( ous) 5.78-5.68 (1H, m

3 qgggﬁog%:?ﬁwnzg %h%"ém 1?93%61(42 10 (various

aIIphatméﬁhylplﬁeilainé4cbebhinHZGHZﬂFEG&&B:ah&d&bbbﬂﬁb(Ebthlﬁ@heﬂS :
,CHZCHS) lec (truna 2, Gradient 1) 3.77 mnutes. LC M5 (Luna 2,

~ Gradi enf repggtate 6@@"-’( M—I+). 20 Exanpl e 36

* 3- (Am nonet hyI )benzoyl D/ L- phenyl' gl ycine 4,5,6,7-tetrahydro-3- .

[ (pyrid-4-ylethyl)am nocar bonyl ] benzo (b)th| ophen-2-ami de trifl uoroacet ate
- sal t 25PPeppaesd firoomippetdyvdpipstidiadne. 1H NVR (d6 DVBO): - 9.32-9.23 (1

. H d, J 7 Hz, N\, 869 &7:72 (2 x 2H 2 xd, 2 xJ 9 Hz, pyridyl); 8.25
(3 H br s, NHB+)8801730(11H m 3 X NH, 8xAr) 591(1H d J 6

Hz, a- %0 I(I'MB{ (dg G et2ord tihrl el @ J(spéhtrmnObﬁﬂ\bI?lcaBeﬂleZrldtomerj;}6 Hz,

NHCH2 CH )

: (2 Hz, NHCHZ , D peaks . obscured
by sol vént pga t& ? §(§pp§Jm %1 7‘2"3]?:1!%1 7%%2@2@%2‘&42‘3‘ ég) Hpl c- (Luna
: 2,65Gr adieniy_b) 65" t(vgrg%urg @qtl%atg%)\]_une 2005 WO 02/47762 PCT/ GBO1/ ,05526

.10 .
{_"  ~ Hplc (Luna 2, Gradient 1): rt = 4.14 minutes. ' I
| LC/MS (Luna 2, Gradiént 4): rt = 2.37 minutes, 545 (MH').

Example 33
15 3- (Amlnomethyl)benzoyl—D/L—phenylglyc1ne 3-(4-
amlnocarbonylplperldlne)carbonyl 4,5, 6 7-

tetrahydrobenzo(b)thlophen-Z—amlde trlfluoroacetate salt

" aPrepared from 4—aminQCarbonyipiperidine.

JE - . _

| 14 NMR (ds acetonitrile):,(Spéctrum complicated by-rotomers)
' 9.51-6.35 (various) 5.78-5.62 (1 H, m, o-CH), 4.15-1.18

(vérious aliphatic}.

25 Bplc (Luna 2, Gradient 1): rt = 3.48 minutes. |
LC/MS (Luna 2, Gradient 4): rt = 1.72 minutes, 574 (MHY).

Example 34 _
' 3- (Aminomethyl)benzoyl-D/L-phenylglycine 4,5,6,7-tetrahydro-3-
30 (piperazinecarbonyl)benzo (b) thiophen-2-amide bis-
trifluoroacetate salt ‘
- Prepared from piperazine;

Ayt




LG Ms (Luna 2, Gadient 4); rt 1.67 mnutes, 568 (MH). .
3- (Ani nonet hyl ) benzoyl - Y L- phenyl gl ycine 3 (1-ethyl -1S-- 55@5'[849%%%

pyrazol - 5-yl ) am nocar bonyl -4, 5, 6, 7-t et rahydr obenzo(b) t hi ophen- 2-amn de
trifluomamemniase salt Prepared from 1-ethyl -1 H pyrazol Wpdt@siihss>0 1H NVR -
(d3 acetonitrile) 8.01-7.84 &.7.63-7.39 (3 H& 10 H 2 x m A, 3 x NH;
7.00 (3 H br s, NH3+), 6.34 (1 H, s, 4“.“pyrazo-l yl C4-H) , 5.81 (1 H d, J 7
Hz, a-CH), 4.20-4.09 (4 H m CHZCH§ & ArCH2NH2), 2.85-2.77 & 2.64-2.56 (2

"X 2 H, LNy 2 6H2 12). ¢ 3.85-1.73 (AH- m. CHRCH?CH2CH2), 1.30 (3 H,

t, J 1 ?C%P“%%’Qﬁ%%?%*hé&az?te adaﬁe%r?t-ryf)?%%: 4.22 ninutes. LC/ MB
(Luna ZCHMadiBnnad®; Gradignt64iznuttes, 1550 @iMytes 266For(MH¢ .synt hesi s
of. exanples 38 - 56 the follow ng general procedures were used for

synt hesis of appropriate 2- am nothi ophenes. Ceneral Procedure A (two step.
.. rout e) .ExampX¥cBbhexanone. (or a substituted cycl ohexanone, pyridone, -0
~ cycl ohept anone, etc) &10. mol ), ,malononitrile (or a suitably substituted .
“acet ohi $7 (PRingeRthylibrproy)aRdcphany lolysdneésu(4onyl acetonitrile, etc)
(10 mmol ' i g1, 6 RO acetate (2 mmol) were . '
- di ssol ve%h?%fﬁéﬁggﬁgwfééeggfm%@ggﬁ%@vgggl was equi pped with a

- Dean- St tekrakyptirebenzodbi théaphdnt-@ —asafildex titfilluosd=ete ol Wdlan ceased
(typically 2-14 hours). The mixture was then cooled to room tenperature,
. diluted to 100 nmL with ethyl acetate, ‘and 35 extracted twice wth sodium

bi car bopaéga sl UELER @SathoxdBarbdd W W1eedQ0G ns¥0 02/ 47762 PCT/ GB01/ 05526
-66 50 nL), Volatile conponents of the reaction mxture were then renoved
undér® reduced pressure to afford a crude - - S

;'IH-NMR (ds acetonitrile): (Spectrum complicated'by rotomers) -
9.22-9.08 & 7.85-6.72 (various) -5.78-5.68 (L H, m, a~CH),
. 4.09-3.85 (4 H, m, CHxCH; & ArCH;NH;), 3.51-2.10 (various
aliphatic), 1.70-1.51 (4 H, m, CH;CH,CHiCHz), 1.13-1.00 (3 H, m,
15 CH,CHa) . o - N

3.77 minutes.
2.26 minutes, 604 (MH').

o Hplc (Luna 2, Gradientfli:',rt
LC/MS: (Luna 2, Gradient 4): rt

A

I

20 Example 36 | -
B 3&(AminomethYl)benzoyl—D/prhenYlglycine 4,5,6,7-tetrahydro—3—
[ (pyrid-4-ylethyl)aminocarbonyllbenzo (b)thiophen-2-amide

trifluorocacetate salt
25 Prepared from pyfid—4—ylethylamine;

'§ NMR (d¢ DMSO): 9.32-9.23 (1 H, d, J 7 Hz, NH), 8.69 & 7.72 -
(2x 2H, 2 xd, 2 xJ 9 Hz, pyridyl); 8.25 (3 H, br s, NH"),
8.01~7.30 (11 H, m, 3 x NH, 8 x Ar), 5.91 (1 H, d, J 6 Hz, a- .
~ 30 CH), 4.05 (2 H, br d, J 4 Hz, ArCHNH,), 3.0l (2 H, t, J 6 Hz,
NHCH,CHp) 2.60 (2 H, t, J 6 Hz, NHCH,CH;), CH,CH,CH,CH, peaks
_obscnred by solvent peakkat 2.50ppm;';.72—1.58 (4 4, m,
- CH,CH,CHoCH,) . -

e

35 Hplc (Luna 2, Gradient 1): rt = 3.32 minutes.



ol efin/mxture of olefins. The crude product was then disg ll\fr‘r:egdeOg« et hanol

(20 m.), and sulfur (10 mmol) and 5 mor pholine (10 nmmol) were a The

m xture was then heated to reflux until TLC i ndi cat ed conpl ete consunption
of star{idgysmgterial (typically 30 mins - 22 hours). Afpeficaondssdg, the
reaction mxture was diluted to 100 nL with ethyl acetate and extracted"
with hydrochloric acid (1IN, 2 x 30 rdg_. The organic 10 portion was then
~concentrated under reduced pressure to afford if( crude product. v%ere ‘t he
~ product. wa , % L_C urgf i s@gh+ybut in. some
‘cases #ﬁéﬁ%rg@%\é}% \%st d%%cﬁ%ﬁﬁ: E‘Fb Jﬁ)aslﬁli céojlf 6%61}{1% o\ArrthSESo%r ggih} (S 2 '
typi.cal solvent mxture EtQAc: Fbxane 1:1). 15 General Procedure B (one pot
route) A nlxtuﬁﬁ%of the ketone (10 mmol ), the acetonitrile derivative (10
~mol ) - (10 mmol) were dissolved in ethanol. The 20 m xture was
* heat edsLO(A'iﬁfnldﬁb IRNE) BEH AR dnar (iR iy dy dite asiderl-slEiopys Bp- over 2 hours.

~After a further 2 hours, the reaction 'mxture was cooled diluted to 100

B m_ Wbt (pystatpl —Sroek ke nogarhony kd & & TEstrrvdreherzafphitiaopheny 25

he S ut| O 8s the ncenfy at ed under reduced pressure and 25 the
cr ude 5* pur| 1u° cbac‘? 19 sen_ii[ umm chromat ography (Si G2, typical

sol vent m xture EtCﬁc Fbxane 1 1) . Exanple 38 ' S

| -3- (Ami nonet hyl ) benzoyl henyl gl yci ne_ 3-cyapo-4;5,6,7 30
| tetr-ahﬁme% i b p?l@?ﬂ:g_%%%rﬁ et %l

. 2- am no- 3- cyano- 4 5,6, 7-tetrahydro- benzq(b)thi ophene (synt hesi sed usi ng
. general_ procedure A). 35... 13 June 2005 WD 02/47762 PCT/ GB01/ 05526 -67
éfo a0sSHUNMBN (o aceﬁpmtg:téyénoﬁws 768%- eflr &Rydr 82 Béni’oéb)llohﬂopl?ene -

230 MY, o 2% MR Wiy PMéd F})Hw%:agd%;; , 6.34 (1L H, s,
xpyrazolyl -c? H), 5.81 (1 H d J- 7 Hz, oL— CH), 4 204, 09 (4 H,
' m, CHuCH; & ArCHNH;), 2.85-2.77 & 2. 64-2.56 (2 x 2 H, 2 x m,
| - CHﬂXhCHﬁﬂh), 1;8541{737(4 H, m, CHpCH;CH,CHp), 1.30 (3 H, t, -
15 7 Hz, CHCHy). | |

If

prlci(Luna 2, Gradient 1):1'rt
LC/MS (Luna 2, Gradient 4): rt

4.22 minutes.

2.16 minutes, 557 (MH').

I

'oZO For the synthe51s of examples 38 - 56 the‘foliowihg general’
' procedures were used for synthe51s of approprlate 2~

amlnothlophenes

l”Géneraerxocedure_A (two step route).
25 |
A 'Cyclohexanone‘(or a substituted éyolohexanone,;pyridoﬁe,_
'cycloheptanone, etc) (10 mmol), malononiftilér(or a suitablg,
‘ substltuted acetonltrlle such as ethyl cyanoacetate, . ‘
methanesulfonylacetonltrlle, etc) {10 mmol}, acetlc acid (8
30 mmol ) and ammonium acetate (2 mmol) were dissolved in benzene
" (25 mL) . The reaction vessel_Was equipped with a Dean-Stark
collector and heated to.reflox until water-evolutiOn ceased
(tYpioally 2 14 hoors)' The mixture was then cooled to room
-temperature, diluted to 100 mL w1th ethyl acetate, and

35 extracted twice with sodium blcarbonate solutlon (sat r Ag.,




“ N-Boc-D-Phg (340 ng, 1.35 nmol) foll owed by PyBrCP (631 ny
The mixture was cooled to OC and 5 diisopropylethyl am ne (%%d&nééodﬁg
mol ) was added dropwi se. The mixture was then allowed to warmto room
~ tenper atwo®e2arm2 stir -overnight. The reaction was: then quengEeeh/dR¥2d he
addition of hydrochloric acid (0.5 N, ag., 25 nL) and extracted w-th
(2 x 25 nL) The conbined organic |ayggs were then 10 evaporat ed and the
‘crude product purified by flash colum chronatography (Si Q2

acet onesthax@ne vobdt 1 De akbpEnéhes CQf'ptﬁg rQéegEﬂBh & ﬁ@g@%)lzx%?fa &?A Las -

yell ow solid. The solid.was dissolved é !
added. Ygme¥ed HRdey nMedered W%ur@h@réﬁépr nan’PXt—ldﬁe was evaporat ed and

15 takendipd S ob)o1dr d&%BOﬁh@"%gggs%%éaggza %% 100 ng, 0.40

“‘mmol) was then added, followe P (5 ny,
cat.) aHFenIepriopyeidhanohnd 2@ WBo aud aggl s1189rmfdD) mmoAe mesction mxture *

vas 3 RUBRAEALI11d QD L BOUSaadhl UED JhLDYELIYE SRSLAL 580 ) and

t hen “ext ract 20 vvlth ydrochl oric acid
bi car bdwatleefl(@atmmbqu J,nQSCaﬂt_E)daﬂdnphe’ee (:@Esmnﬁ)tlﬁlmeo&olslttamﬁ.n/@s '

~dried e v or and pu ied b flas col um -
chronu?r(\/)ag{ra @i}@é one e@%nea%f%’o't”os af 15‘8{;8 tﬁ8 B:h&, oduct
(125 ng;eai:stlanvmﬂt}etlsmlwbs Tdtrell2l5ecpr’oolu]:®0m]; wheh dthyQI \aedatlaﬁteDGVic(5 m.)
and TF ter stirrin 2 u reactiaon

st ur 3 Ve i Sl Sle LAl B 020% 55 iR -1 FBsh oo o
affdﬂjpbdtmunuwﬁﬂfnhéﬂmnummenﬁ¥dt¢memyﬁgryﬁeﬂ&cédeﬁﬁﬁsure to afford

4.5, 6, 7- erah ohen b)t hen- mde as_ its 30 trifluoroacetate salt
(120 ny ‘t”d} Lf ﬁ% Q%Q%gv?ﬁ? CE oF 7. APRVRMRO B aBVECe i FEMT &0 9. 80

(1 H, squrﬂ-fﬂmtdﬁﬁu I\Hs L?S&D ol i Joh8- Fadds(#hbl r@dﬁctzwésm NH & 9 x

‘.Ar) -6..81 .( : 5 86 (1 H.d, J. 6 ; , 4. 09 & 4.05
(2'H, ABET fj‘lelbg‘ dﬁ%%’\ﬂh ’F%B*Z%B@}@%z‘éyplc solvent
. mlxture EtOAc Hexane 1 1y. '

i5

hGeneraltProcedure,B,(one‘pot route) .

'A mlxture of the ketone {10 mmol), the acetonltrlle derlvatlve
_ (10 mmol) -and sulphur (10 mmol) were dlssolved in ethanol. The -
'20 mlxture was heated to reflux, and morphollne (15 mmol) was- -
added dropw1se over 2 hours. After a further . hours, the B
reaction mlxture was cooled diluted to 100 mi w1th ethyl
.‘acetate, and extracted w1th hydrochlorlc acid (1N 2 X 25 mL).
The solutlon was then concentrated under reduced pressure, and
25 the crude product purlfled by flash column’ chromatography
' l(SlOZ, typlcal solvent mlxture EtOAc: Hexane 1: 1)

Example 387' . o
3- (Amlnomethyl)benzoyl—D/L—phenylglyc1ne 3 —~cyano-4,5,6, 7—
) 30~tetrahydrobenzo(b)thlophen —-2—-amide ' ‘

Prepared from 2~am1no -3-cyano- 4, 5 6 7= tetrahydro—

benzq(b)thlophene (synthe51sed using general procedure A}.

35 S




-&8 Hz, ArCH2NH2), 2.52-2.34 (4 H m CI-|2CI-|2C:I-|2CI-|2) 1.75-{3 ﬁ}rf(gblgg, m
CH2CH2CH2CH2) Hplc (Luna 2, Gradient 1): rt 4.31 mnutes. (Luna
2, Gadient 4): rt = 2.21 mnutes, 445 (l\_/H+). Exanples 39 - 56 were

synt hesma@o/argéng t he sane nethod as exanpl e 38 but usi mrgTi¢RMIEsEsCat ed
am ne, which was in turn synthesised using general procedure A or B. 10
Exanpl e 39 3-(Am nomet hyl ) benzoyl =DLEyphenyl-gl yci ne 3-(2-thenoyl ) - ,
~4,5,6, 7-tetrahydrobenzo(b) tht ophen-2-am de trifluoroacetate salt. 15
Prepar egh fd (8 1R20@06M0 00 8- 22k €00y 3 v4nb-8; 8; 6;ettehyahgaeezo(b)thiophene
(synt he5| sed u5| ng gener al procedure A) . 1H NMR. (d3_acetonitrile

10. 21 ¢ IWO Jd&]g%%%er\ﬁ% O gngq.-17z %3@?5) H1H4DS?MNH1 &l yag @ C@dBS (1H,

t, J 3 iz 5 H |
U Tl Gl gt e, ke

CJ—lZCI—lZGI—!Z-’(&-th)mol)25 Thipl mixtema 2as Gradledt tge) 0°@tand4. 62 minutes. LCMS

-(Lun 2.. & adient. 4 nut e e, 40 30
CSEUAR S bty Ly B T 28 b S e G Bntbile.
| 4 5 6, TEHeetmamdr@bemohﬁﬂne)m MDpdskeeethamademt Itbf kruomo aeaipairatwal tarkt epar ed
from 2- mno rroll noy| 735 dr obe hi o
(Sont hedr b PORPH S S ahir iadetidn 038 HhBhoRaroRs S av itk FoREdgon 6
- of hydrochlorlc acid (0.5 N, ag., 25 mL) and extracted with
DCM (2 x 25 mL) The comblned organic layers were then

10 evaporated and the crude product purified by flash column

LT

chromatography (S;Og, acetone,hexane 1:5) to afford thercoupled
producﬁ'(i46 mg) as a pale yellow solid.'The-soiid,was ‘
dissolved.in DCM (5 mL) and TFA‘(Z-mL) was added.-After
stiiring for 2 hours, the reactibn mixture'wes eveporated'and
15 taken up in DMF (5 nmL). 3—(NeBoceaminomethyi)benzoic‘acid‘(lOQ
 mg, 0.40 mmol) was then added, followed by EDC (200 mg, 1.04
mmol), DMAP (5 mg, cat.).end diiSdprOpylethylaminej(180,mg;)
1.39'mm01). The reaction mixture wes_allOWed‘to stir for716l'
7 hours, diluted with ethyl acetate (50 mL), and then extiacted
20.withAhydrochloric acid (1 N, aq., 25 mL), sodlum blcarbonate
_(saturated ag., 25 mL) and water (25 mL) . The solutlon was
dried'over'magneeiumusulfate,;evaporated, and purified by
{ ' -flesh_column chromatogiaphy (SiOz, acetone:heXaﬁe 1:4) to
‘ afford ﬁhe coupled product (125'mg) es'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 reaétiOp*miXﬁore was
evaporated, dissolved in water (50 mL)} ahd lyophillised-to
efford 34(aminomethyl)benzoyl—D{L—phenylélycine,3—cyano—
4,5,6,7¥tetrahydrobenzo(b)thiophen—2~amide as its
30 trifluorcacetate salt (120 mg, 0.21 mmol, 17 %) as a white
. solid. | - | |

H NMR (d; acetonitrile): 9.80 (1 H, s, H-bonded NH), 7.90-7.71
5§ 7.58-7.27 (4 H& 6 H 2xm NH & 9 x Ar), 6.81 (3 H, br s,
'35 NHs*), 5.86 (1 H, d, J 6 Hz, a-CH), 4.09 & 4.05 (2 H, RABg, J 6



procedure A) '"H NMR (d3 acetonitrile) (Spectrum conpli cat eﬁs ‘lj)‘}/ gbhsmer s)
9.31 (1 H s, Hbonded NH), 8.06-6.85 (13 H, in, 4 x NH & 5.81
(1H d, J 7 Hz, a-CH), 4.15 (2 H, br d, J 7 Hz, ArCH2NH2), 346160(m
vari ous vamop_rhmﬁnc). Hplc (Luna 2, Gradient 1) rt 3.96 ni pUl/eBo1esSi4VE (Luna
2, Gradient 4): rt 2.50 minutes, 517 (M#). 10 Exanple 41
3- (Ani nonet hyl ) benzoyl - D/ L=pheny! gl ygigne 3-di net hyl - '
anmi nocar bonyl -4, 5, 6, 7-t et rahydr obenzo(b) t hi ophene- 2- ani de trifluoroacetate
salt 151 epacesirh) 9Me2sarina43- (4limethy | ancabeasdiony! 14,56 %1 (4 R,
~tetrahydr obenzot(:b)thl ophene (synt hesi sed asi ng gener al procedure A) 20 1H
NVR ( d3tadetabdlbEe (Spectrum conplicated by rotomers) 9,51 (1 H, br s,
‘Hbonded NH), 801720(13H m 4 x NH&9 X Ar), 5.65 (1 H, br s,
a-CH), 4.15-3.80 (2 H, m- ArCH2NH2) 2 2.90-1.55 (various aliphatic).” 25 Hplc

. (Lupa. ﬁp@abﬁst@m 2) :G¥adiento?) i nates 4L(3J1IV81(1I';1¢|¢'§ -2, Gradient 4): rt

=202 48 dienEXd S“ct42 .21
- 3- (Am norret y enzoyléﬁ lﬁrelnyl gpym ne et hé“%?c‘%r dnyl - 45 8\4}1 )
~ 4,5,6,7- tetrahydro 6- oxabenzo(b)t hi ophene 2-amide trifluoroacetate salt
-Synt he 0 r wlihet dr.o- 6-
‘ -oxaben%{%&% op ene é]a%mgﬁg ?%?ne%%ae?"él accc?rl&g 5?‘[‘9/ Sgaé‘h f[é?th%‘% Eb? ocedure
A). 13 eJxm@Bé)OSB ) i 4 02:#3417@62?19%&@3/%%&111«920 whidiVRi{ellimceatomi trile)
_-795775&9}66 S4:£3H&8§ai 5 NH s), 6.71 (3 H, br s, NH3+),
5.73 (W] HBS g IeRy oA 7 Pfdﬁre Ptng-CcH20), 4.10-3.97 (4 H,
in, 10H2CH3 & - . ‘
"iExampie 39 7
3= (Aminomethyl)be.n'zoyl'—b/t.;pheny-lglycine 3-(2-thenoyl) -
. 4 5 6,7~ tetrahydrobenzo(b)thlophen 2~-amide trifluorocacetate -
o salt- '
15 |
Prepared from 2-amino-3-{2-thenoyl)-4,5,6,7—
o tetrahydrobenzo(b)thlophene (synthe51sed u31ng general

procedure A).

20 '8 NMR (ds acetonitrile): 10.21 (1 H, s, H-bonded NH), 8.11-
. 7.23 (15 H, 4 x NH & 11 x Ar), 6.85 (1H, t, J 3 Hz, thiophene
C(4)H), 5.65 (1 H, d, J 6 Hz, 0~CH), 4.02 (2 H, s, ArCHNH),
2.57-2.18 (4 H, m, CHCH,CH,CHp), 1.78-1.42 (4 H, m,
 CHCH,CHCHy) . ' |
25
 “Hplc (Tuna 2, Gradient 1): rt = 4.62 minutes.
LC/MS (Luna 2, Gradient 4): rt = 2.37 minutes, 530 (MH').

Example 40
30 3—(Aminomethyl)benﬁoyl-D/L—phenylglydine 3-pyrrolidinoyl-
- 4;5,6,7?tet:ahydrobenzo(b)thi@phén—z—amide-trifluoroacetate
salt ' o
7 ‘Prepared froﬁ.2—amino~3—pyrrolidinoyl—4,5,6,7—
35 tetrahYE?gbenzd(b)thiophéne (synthesised using general



5ArCHZNH2),366&265(2x2H 2 xt, 2xJ7 Hz, CH 010

H t, J 7 Hz, CH3). Hplc (Luna 2, Gadient 1): rt = 4.272 Tﬂee% 5LC/I\/IS
(Luna.2, G adi ent 4): rt = 2.18 mnutes, 494 (M#). 10 Exanple 43

3- (Am nquemtvyﬁ);benzoyl D/L phenyl gl yci ne 3- et hoxycarbonylpcr/GBe1/e5526 :
cycl ohept a(b) t hi ophen-2-anide trifluoroacetate salt 15, Synthesised from
2- am no- 3- et hoxycar bonyl  cycl ohept alda].t hi ophene (prepared according to .
~general procedure A) 1H NVR (d3 acetonitrile): 8.20 & 8.01-7.39 (1 H-& 10
H d, Jp8océlube &M . Ar & 2 x NH), 6.98 (3 H br s, NH3+); 5. 91 (1 H, d
J7 Hz, a-CH), 4.22-4.09 (4 H, in, CH2CH3 &'ArCHZNHZ)_ 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 11 1 =2 o ) 5. 24
m ﬁﬁt es. ﬁﬁqé/aRwsﬁd{%nd;étdﬂléqf?eé)nt %m@r&h%&rﬁ%t@ggeﬁg 1ot Iﬁéf.g Exanpl e..

" 44 3- (AR BdmELhYl) BenFoyonged plbny 18I0 fcithd B- @e%d%yé%;r b‘br'PSIIME“o & 3 x
" met hy, 6 7ntet;rahydrob )t hjc | wor te salt
., Synt h%ésllﬂgzﬁ 3583 éllx?[urgoo?n?o%%te:aeorrers tlfzrl(;;grL1 1!”E?)é-ll @&pq_}za

‘et hoxycRrbBsyH)6- rietd6AE 4G, Gn,7- vt@ti@lfeydaibbphabihi} ophene 35
“(prepare-according to.general. procedure A) 13 June 2005 WO 02/ 47762

~ PCT/ GBOL/ 05526 -71 1H NWR (d3 acetonitrile) 8.02-7.85 & 7.62-7.38 (3 H & &
H 2 x HmLcAr(L&na 2, NEradiend3 103 it br 3,960\HBmut&s 89 (1 H, d I 7 Hz,

S a-aH), 9 4.13 & Ar CH 99-1.20 (7 '
al i phatPE ?ﬂ?néLHflé) rl%@dite{%o@g HEtm™ é%zf? nll%t%-gg%(é rn CHCHS)
le cigluna 2, Gadient 1).: rt 5 35 m nutes.

£ ’ . -

i_ o Example 41

| 3- (Amlnomethyl)benzoyl—D/L—phenylgly01ne 3-dimethyl-
amlnocarbonyl 4,5,6, T tetrahydrobenzo(b)thlophene—2 amide
trlfluoroacetate salt '

15 _ _ ‘

| 'Prepared from 2- —amino- 3 dlmethylamlnocarbonyl 4 5 6, 7—.

tetrahydrobenzo(b)thlophene (synthe51sed using. general

procedure A)

izd-iH NMR (d3'ace£0nitrile): (Spedtrﬁﬁ-cbmplicatéd by‘rotomérs}
9.51 (1 H, br s, H-bonded NH), 8.01-7.20 (13 H, m, 4 x NH & 9
x Ar), 5.65 (1 H, br s, a-CH), 4.15-3.80 (2 H, m, ArCHNH), -
2.90&1.55 (various alibhatic)r -

25 Hplc (Luna 2, Gradient 1): rt = 3.92 minutes. |
LC/MS (Luna 2, Gradient 4): rt =.2;02,minﬁtes,-491 {MH*) .

Example 42
3- (Amlnomethyl)benzoyleL—phanylglyclne 3- ethoxycarbonyl—
- 30 4, 5 6,7- tetrahydro-6~oxabenzo(b)thzophene—Z amlde

trzfluoroacetate salt

Synthesised using 3-ethoxycarbonyl-4, 5,6, 7-tetrahydro-6-
oxabenzo(b)thlophene 2—-amine (prepared aCCOIdlng to general

35 procedure A).



LG M5 (Luna 2, Gadient 4): rt = 2.78 mnutes, 506 (MH). 13’L9ur[e,lz%%rrpl e 45
3- (Anlnonethyl)benzoyl D/ L- phenyl gl yci ne 3- ethoxycarbonyl

4,5,.6, 7-tetrahydro-6-thi abenzo(b)thi ophene-2-am de trifluoroacetate sal t
15 Syntwemaetﬁwa ng 3-ethoxycarbonyl-4,5,6, 7-tetrahydr OP@TIGBOIIOS::ZG

_thi abenzo(b)t hi ophene-2-anine (prepared according to general  pr ocedur e A) -
20 'H NVR (d3 acetonitrile) 8.01-7.-89-&7.65-7.38 (3 H&8 H 2x m A &
NH s), 6.81 (3 H br s, NH3+), 5.84 (1 H, d, J 6 Hz, cc- CH, 4.30-4:15 (4
H in, CH2CH3 & ArCH2NH2), 3.68 (2 H, s, ring CHZS) 3.05-2.81" '('4 H in, ‘
CH2CH2y. ;. 53 H L di.ent 1 = 4.64
mnutesfi % lﬁ%%%?lyﬁﬁgghht 4§ Z?t#g goé Eau?e§4 é%oh 2E)?"arrple
46 3- (xﬁmmmt fgtl shenzsayi- DsLspheny gl WHNe, 3seyBoxycar banyh % 130 o-
.methyl-4,5 6, 7- tetrahydrobenzo b)t hi ophén-2-am de tri uor oacet ate salt
Synt heSHbed?a42a (Ri Bruse aRNg 5508) eoferd 1O 2- (&mHno1@- CH2CH;. &

et hoxysarp. 5- Vi 6; riahyslr gbenzet phe pared -
accordiﬁﬁé ét}\(i)wg)enejrr?dqp% o%e%’ur(egAlg E}él?)Pfl\Ju%eQZ 059 %\09 2/ Q%‘?Ggﬁﬁ ?)(CEBOl/ 05526 )

72 1H NVRO(43 Heetondt /i Hey €HiD-7.85 & 7.65-7.36 (3 H& 8 H 2x m A &
2 x NH), 6.88 (3 H br s, NH3+)., 5,90 (1 H, d, J 7 H, a-CH), 4.28-4.14
(4 H m CH2CH3 &ArCI—|2NH2) 3. 00 1.22 (7. H .5 1in, aliphatic ring Hs),
1_30- 1HpYc ( $Lupany , CABRAiEn®6 103, 1, =d,4. 277 muit@HCH3) . Hpl ¢ (Luna 2,

_ (nB]r ﬁglt gfs}é/%%fs(%m) 5 Zgr%'éiqléth%s 4)LC/ |¥5_( lﬂJrEI.aB mlnutaéisl ,en«'-59 7 (Ml&‘t =2 61.
10 _ :
' 'Examplé 43 . : ' o S o
3~ (Amlnomethyl)benzoyl—D/L—phenylglyclne 3~ethoxycarbony1—; |
cyclohepta(b)thlophen—z-amlde trlfluoroacetate salt

: 15‘Synthe51sed from 2 amino-3- ethoxycarbonyl .
'"cyclohepta[b]thlophene (prepared according to general

' procedure njy

© M NMR (d; acetonitrile): 8.20 & 8.01-~7.39 (1 H & 10 B, d, J.8
20 Hz & m, Ar & 2 x NH), 6.98 (3 H, br’s,:NE;);_5.9i'(i H, d,” 77
. Hz, a-CH), 4.22-4.09 (4 H, m, CH,CH; & ArCH,NH,) , _3,.02—é.93_,
2.70-2.60, 1.82-1.71 & 1.65-1.50 (2 H, 2 H, 2 H & 4 H,
‘aliphatic ring H's), 1.30-1.15 (3 H, m, CHi).

25 Hple (Luna 2, Gradient 1): rt = 5.24 minutes. i
LC/MS (Luna 2, Gradient 4): rt = 2.63 minutes, 506 (MH').

Example 44
_ 3~ (Amlnomethyl)benzoyl—D/L—phenylglyclne 3—ethoxycarbony1 6—
-330'methyl -4,5,6,7- tetrahydrobenzo(b)thlophen-Z amlde

trlfluoroacetate salt

syntheSised-as a mixture of diastereoméfs from 2~amin6 -3-
-ethoxycarbonyl—-6-methyl-4,5, 6, 7: tetrahydrobenzothlophene

35 (preparéﬁ“aceordlng to general procedure A)




- Exanpl e 47 3- (Am nonet hyl )benzoyl D/ L- phenyl gl yci ne 3-et hoi%gar b&%l
met hyl -4, 5, 6, 7-tetrahydrobenzo(b)t hi ophen-2-am de trifluo salt 15
Synt hesi sed as a nixture of diastereoners from 2-am no-3- -~

et hoxycaygaamhred- met hyl -4, 5, 6, 7-t et r ahydr obenzot hi ophene (ﬁp ﬁﬁ@{g@
according to general procedure A) 20 1H NMR (d3 acetonitri ? 7.88:

&7.65-7.40 (3 H& 8 H 2 x m. A x NH), 6.87 (3 H br s, NH3),
'5.94-5.86 (1 H, in, a- CH), 4.36-4. 1‘5 4 H m CH2CH3. & Ar CH2NHR) ,
©3.36-3.24 (1 H in, CHCH3), 2.71-2:48 (2 H m CH2CS), 1:91-1.62 (4 H,
CH2CH2), 1.31-1.22 (3 H, in, CH3), 1.18 & 1.14 (3 H, .2 x d, 2 x J 7 Hz,
25 CHCH3Hf BMReddh akneatszimrtaﬁiﬁae) mpcnz (L8Bas27. €2awiadt(3) B &t 8=H5.24x

Bl o0 0 GAR oA iy B oy P (hreAfbel y o STy ﬁﬁigég”iéénwz

cycl openi-afh),t i.ophan12- anides t m f lapopgcet atensat.y ,Prepar-ed fg om

~2-ami no- 3- et hoxycar bonyl cycl opent a( b) -t hi ophene = 35 (syntheS|sed u3|ng
_general Hpr@éé@ihl@élﬁc) ripg giur‘-?é 20053040 162/ W7 #62 tRCIHEB1 0582 @) . 9973 31H NI\/R -
- (d3 acegonig ridgek )8 00-7.78 & 7.52-7.30 (3 H& 8 H 2 x NH& x Ar), :
86 (3 H 'br's, NH§ 5.82 (1 H d J 7 H, cc- OH) , 4.20-4.08 (4 H n1 |
CH2CH3 & ArCH2NH2) : ' 2.80-2. 65 (4H m 5 CH2CH2CH2) 2..25 (2 H, pentet, J

7 Hz, CHZQPCHEha 3, 1%6%%%prti)‘J£@ Htéientgﬁﬁ%llti (Luna 2, Gadient

1): rt 471 m nutes. 2. 47 minutes, 478

( MH+) . LEgMBExdiiping 29 Qr(a»dmeMnﬂt)hyll)tbenzéby"llB Iﬁ(ﬂn%myl&ﬁ@c(MIe) o
3- et hgxycar bonyl -

{ Example a5 o

L 3- (Amlnomethyl)benzoyl-D/anhenylglyc1ne 3—ethoxycarbony1—
4,5,6,7- tetrahydro -6~ th;abenzo(b)thlophene—Zramlde
trifluoroacetate salt | : -

15 . |
Synthe51sed u51ng 3- ethoxycarbonyl 4,5,6,7- tetrahydro 6*1
thlabenzo(b)thlophene 2 ~amine (prepared accordlng to general o

procedure A}

20 M NMR (da acetonitrile): 8.01-7.85 & 7.65-7.38 (3 H & 8H, 2 x
m, Ar & NH's), 6.81 (3 H, br s, NHs"), 5.84 (L H, d, J 6 Hz, a-
CH), 4.30~4.15 (4 B, m, CHCH; & ArCHNH), 3.68 (2 H, s, ring
- CHzS), 3.05-2.81 (4 H, m, CH.CH), 1.25 (3 H, t, J 7 tiz, Cia) -

v e,

25 Hplc (Luna 2, Gradient 1): rt = 4.64 mihutes,,
LC/MS (Luna 2, Gradiemt 4): rt = 2.40 minutes, 510 (MH').

Example 46 _ , ,
o 3- (Amlnomethyl)benzoyl—D/L—phenylglyclne 3- ethoxycarbonyl -5-
"~ 30 methyl-4,5, 6 7- tetrahydrobenzo(b)th10phen—2—am1de

trlfluoroacetate ‘salt

'_Synthe81sed as: a mlxture of dlastereomers from 2-amino-3-

ethoxycarbonyl 5~methyl -4,5,6,7- tetrahydrobenzothlophene

AL

'35 . (prepared accordlng to general procedure A)




4,6, 6-trinmethyl cycl opent a(b)th| ophen 2-am de trlfl uor oacet at? salt 15
Prepared as a mxture of diastereomers from 2- ani no- 3- une 2005 ,
et hoxycar bonyl -4, 6, 6-t..rinethyl cycl openta[b]thiophene . (synthesised using.
gener al e A). 20 iH NWR (d3 acetoni‘trile): 8.10-7 5x NH
&9 x Ar‘)gb%@%% 5.58 (L H m a-CH., 4.10-3.99 (4 H, M"@?@&éﬁ%
ArCH2NH2), 3.15-2.95 (1 H m CHCH3 2 2.40-2:10 (2 H, m CH2CH2CH2), 1. 18-
-1.01 (3 H m CHCH3) 25 Hplc (Luna Z;” Gadient 1): rt. = 5.60 m nutes.
LC/M5 (Luna 2, Gradient 4): rt = 2. 79 m nutes, 520 (M#). Exanple 50

3- (Ami nomet hyI ) benzoyl - D/ L- phenyl gl yci ne 3- et hoxycar bonyl 30

4,5,6,7- HdiMRah(ﬁir @%tmma]r&))b:er&d(&)ﬂiﬂfopme?} @5ami dé (Ber&uBrHacétacte

salt Prepajed ture st mers. £y om 2;
ot hoxy i pbyt -3, &, Bb 8E 88 /a8 485 Re MiobersorB) (15aufle JoBshe
02/ 4776Q-CEY| GBO180B526 (241, hn@ph:eﬂaeﬂg synAhemm&d usa rmg)ﬂerz@r ad'i p{ocedure

1H NVR ( d3 acetonitrile) 8.30- 14 H,_ 5 x X Ar), 828.72
;(1 H,> nftr a2 &3—5’ alosranggH s, 1m30d]12 (@ A’rwd%N#i}B)r 3 9e6eR fboq& :

. .3, 413327(122X¢Hd:k{)2xm 2 x CHCH2), 190118(6 H m ring CH2's),

1.25-1.14 (3 H m CHZCHS) Hplc (Luna 2 Gradient 1) . rt =5.12 m nut es.
- .LC/MS (Luna 2, Gradient 4): rt = 2.60 nminutes, 504 (MH#). 10 Exanple 51

,3 (Am ngg?&hymﬁ@nzoybr%&a%ewl glrxtcul% S Ritiask s Y1 ) -

| Lc%aéa?%ﬂégbg?zéﬁsﬁétl@n‘%pﬁ?”. PR L Q2L B

. Example 47 . , , _ _ ‘
'34(hminomethyl)benZOyleblL—pheny1QIYCine'3—ethoxycar50ny1—4~5
methyl-4,5,6,7- tetrahydrobenzo (b) thz.ophen— —amide -
,trlfluoroacetate salt

15 |

l—'Synthesised as a mixture-of*diasﬁereemers-from.Z amino'B— _

L ethoxycarbonyl- 4—methyl -4,5,6,7- tetrahydrobenzothlophene

(prepared accordlng to general procedure h)

20 H .NMR, (ds acetonitrile): 8.06-7.88 & 7.65-7.40 (3 H & 8 H, 2 x .
' m,. Ar_ & 2 x NH), 6.87 (3‘,H;'br s, NH3"), 5.94-5.86 (1 H, m, o- |
CH), 4.36-4.15 (4 H, m, CH,CHs & ArCH,NH,), 3.36~3.24 (L H, m,
CHCHs;), 2.71-2.48 (2 H, m, CH.CS), 1.91-1.62 (4 H, m, CHy,CHs),
1.31-1.22 (3 H, m, CHs), 1.18 & 1.14 (3 H,'2 x d, 2 x J 7 Hz,

725 CHCH3for each diastereomer).

Hplc. (Luna 2, Gradient 1): rt = 5.14 minutes; ,
- LC/MS (Luna 2, Gradient 4): rt = 2.59 minutes, 506 (MH').

30 -Example 48 | o
3~ (Am1nomethy1)benzoyl-D/L—phenylglyclne 3—ethoxycarbonyl—
cyclopenta(b)thlqphenez—amlde tr;fluoroacetate salt

1

Prepared from 2-amino-3- ethoxycarbonylcyclopenta(b)*thlophene

¥

‘35 (synthe81sed using general procedure A).




salt 15 Prepared from 2-am no-3-(pyrid-2-yl)-4,5,6,7-

t et rahydrobenzo(b)t hi. ophene (synt hesi sed usi ng general prb%‘é‘ﬁ\?rzé’og) .20 'H
NVR. (d6 DMSO 9.40 (1 H dd, J 9, 1 Hz., pyridyl C(6)H), 8.30 (3 H br s,
NH3") , vBodfla7hed9 (14 H, 2 x NH & 12 x Ar),  5.97 (1 H_ dcrickoissaea- CH)
4. 18- 4.‘08 (2 H in, ArCH2NH2),. 2.75-2.60 (4 H m CH2CH2CH2CH2), .1.85-1.62
(4, H m CH2CH2CH2CH2) 25 HpIc (Lupg_2, Gradient 1): rt = 3.85 mnutes.
LC M5 (Luna 2, Gradient 4):° = 2.44 mnutes, 497 (MH). Exanpl e 52 30 -

- . 3- (Am nonet hyI ) benzoyl - D/ L- phenyl gl yci.ne 3-net hanesul f onyl -
. 4,5,6, 7 t et r ahydr obenzo(b)t hi ophen-2-ami de trifluoroacetate salt Prepared
from 2-sEnmiNmR Ydyebketestkiade) <4 85007 I3 Jurfe 52005 30N DH T BH, 2

ngl'/CSg 055 6 Hi? t%dégDK/gogbe zo%b)&ﬂlﬂph%ﬁ%b nh_ggsckl Jgﬁ%g eneral

3.5 6d15¥ NH%-,-A}80§1(ﬁ3HH:mbrC§2CIM'@+)§rCﬁzﬁl@z)7 9298&)—72 66757(4351(311J'| & 7

- H, Ar), 99 (1 H d 'CHgH Ar CH2NH2 -3 21
(3 H §H2Q143§3 2D; 72+ %5592(11: HPeRte 2@1420%@145)420?1@@@4116718(4% i

. CH2CH2GH Jdm_.jg .(Luna 2, Gadient 1): rt =.4.25 m nutes. LC/I\/S (Luna
"2, Gradl ent 3 rt 17 mnutes, 498 (MH). Exarrpl e 53

3 (Am nonet hyI ) benzoyl - D/ L- phenyl gl yci ne 3-net hoxcar bonyl - 15
, 6, E{;B;?érWﬁ£0@ené9ééiéﬁt0@benr% amydet Gibhyeroacetate salt

LC/MS (Luna 2, Gradient 4): rt = 2.47 minutes, 478 (MH').
10 L
 Example 49 =
34(Amihpmeﬁhyl}benonl—D/L—phenylglycine'3¥ethoxyéarbony1—' ‘
4,G;G—tfimethylcyclopenta(b)thiophen—2—amide'trifluoroacetate
salt ' | ' ' . '
is : . :
'Ereéaied és'a mixture bf*diasterédme:s-from 2-amino-3-
'éthoxycarbdnylf4,6;G#trimethleYClopentafb}thidphene

'-(synthesiSed'using.general procedure A).

20 H WMR (d; acetonitrile): 8.10-7.10 (14 H, 5 x NH & 9 x Ax),

© 5.70-5.58 (1 H, m, o-CH), 4.10-3.99 (4 H, m, CHxCHs & ATCH,NH,),
3.15-2.95 (1 H, m, CHCHs), 2.40-2.10 (2 H, m, CH,CH,CHp), 1.18-
S1.01 (3'H, m, CH,CHs). ' ' ‘ '

25 lec (Luna 2; Gradient 1): rt.='5.601miﬁutes.
~ LC/MS (Luna 2, Gradient 4): rt = 2.79 minutes, 520 (MH").

Example ‘50
3= (Amlnomethyl)benzoyl—D/L—pheny1g1y01ne 3—ethoxycarbonyl—
30 4,5,6,7—tetrahydro—4,7rmethanobenzo(b)thlophen-z—amlde
| trifluorocacetate salt
 Prepared as a mixture of diastereomers from Z-amino-3-

ethOxygggponyl—4,5,6,7~tetrahydrof4,T—methanobenzb(b)—




Pr epar ed from 2- am no- 3- net hoxycar bonyl -4,5,6, 7-
201%9%E%%5Pe A). 1H

tetrahydrobenzo(b)thlophene (syntheS|sed usi ng general
NMR (d6 DMSO) 9.58 (1 H, d, 6 Hz, NHCH), 8.42 (3 H br s, NH3),
+8, 20- 8WIDOR47762 83- 7. 50 (2 H & 8 H NH & Ar), 6.13 (1 H, m;T/dB6I/#3826 a- CH) ,
4.29-4.18 (2 H ' 'm ArCH2NH2), 3.81 (3 H s, 25 CH3), 2.85-2.61 (41H, in;
CH2CH2CH2CH2), 1.91-1.78 (4 H, m CHaCHZCHZCHZ) . Hplc (Luna 2, Gradient
1): rt = 4.71 mnutes.. LCIMS (Luna 2, Gradi ent 4): rt '2.49 mnutes, 478
(M) . tRDofixan®| eshAtBebARHOMREMY Heerzo -ﬂydcé&wwylyinIne .
3-am nocar bonyl - 4,5, 6, 7-tetrahydr obenzo(b)thi ophen-2-am de
trifluoroacetate salt 13 June 2005 WD 02/47762 PCT/ GB01/ 05526 -76 '
Pr epar edy'f; a 6 ahy ( hi ophene
(syn oo A G et At 100 D078 0y, RLOrLAINRES” 8 SR DS
NG -5 8735 (£ 3HH, mhr GSCH)NF@+)25—& @337(198&,& rﬁ’, 62HCH30& (RECENH N, NH &

g Fedntba Boopadr¥an Tk 1tnconns * el T8 @ 5

‘ CHchzamzﬁtp)rlngmtnz(¢pna1225€1amuem3 ) : mrtCHzéHQﬂ mnutes. LG MS (Luna
© 2, Gadient 4) rt = 2.10 mnutes, 463 (M#). -15 Exanple 55
3- (Am nonet hyl ) benzoyl - DL- phenyl gI yci ne 3-cyano-7-0x0-4,5,6,7- -

tetrahyjqiiﬁp@emz@l(lﬁ))jzhl g@agae&tam)deﬂtruI5uqrgoqulq{1§g@s salt  Prepared from
2-am no- 3-cyano- 7- 0xo0-4,5,6,7 20 tetrahydrobenzo(b)thl o] heneMI({synt hesi sed

usi ng gerdiy (buna 2, Gradlent 4): rt = 2.60° mlnutes, 04
10 '
'-ffExample 51 _ -
3- (Amlnomethyl)benzoyi—D/L—phenylglyc1ne 3~ (pyrld—‘-yl)-
4 5:& T tetrahydrobenzo(b)thlophen~2 am;de trifluorocacetate -
 salt | S
5

Prepared from 2-amino-3- (pyrid-2- yi) 4,5,6,7~
'-tetrahydrobenzo(b)thlophene {synthe51sed using general

 pr0cedure A).

20 11-1 NMR (ds DMSO): 9.40 (1 H, dd, J "9," 1 Hz, pyridyi-.c(e)g).,ﬁ
. 8.30 (3 H, br s, NHs"), 8.10-7.19 (14 H, 2 x NH & 12 % Ar),

5.97 (1 H, d, J 6 Hz, a-CH), 4.18-4.08 (2 H, m, ArCHNHj),

2.75-2.60 (4 H, m, cggngcngqyi, 1.85-1.62 (4 H, m, '

CHZCchHZCHz) - R |
25 |

_Hﬁlc'(Luna_Z, Gradient 1): rt = 3.85'mihutes;

LC/MS (Luna 2, Gradient 4): rt = 2.44 minutes, 497 (MH').

,Example 52
30'3—(Amlnomethyl)benzoyl-D/Luphenylglyc1ne 3-methanesu1fonyl~
" 4,5,6,7-tetrahydrobenzo (b) th:.ophen—.‘?.-am:.de trifluorocacetate
salt '

) .

| Preparegmﬁrom 2—amino—3wmethanesulfonyl-d,5,6,7—




“tetrah

procedure B). 1H NMR (d6 DVMSO) : 9.14 (1 H, d, J.6 Hz, NHqg} % Qs(3 H br .
s, . NH3+) , 7.99-7.26 (10 H, NH & Ar) , 611(1H d, 1”—'!21
4.03-3.92 (2 H m ArCH2NH2), 2.75-2.68 (2 H m CH2CH2CH2CI» 25 2 05-1.92
- (4 H mydadsHeCH2), CH2CO peak not observed, presunmablycrraterossad er peak -
at 2.40ppm Hplc (Luna 2, Gadient 1): rt = 3.77 mnutes. LC M (Luna 2.;
Gadient 4): rt = 1.91 mnutes, 459 (NH4). 30 Exanple 56 : '
. 3- (Anlnonethyl)benzoyl D/ L-. phenngIyC|ne 6- aza- 6-

‘benzyl t sl ral

33%%%@ zo(l%o)‘:)t?hhzl%o(|c:)Bral)e)an‘)£L am de trlfleu%lrsg%(ge‘tzsalt‘?ne% s?aeillte 13 June 2005 V\D -

02/ 477620REHEBO 05526 -77 Synt hesi sed u3|ng -
6- aza- 6- benzyl oxycar bonyl - 3-di net hyl - _ )
. ami nocar bonyl -4, 5, 6, 7-t et r ahydr obenzo( b) t hi ophene 2-am ne (synthesised -
.7 using Q;EnHMaI (pi%oDHﬂObe BY. 9% ﬂ,l-iHINRs(dB laoetledl NHHe? pSpétt Hund, J
conpli ca ' r 0. S, 5:7 (30 Hy & 9 X
LA, 5655 (fs b & ﬂ\lkéz?)é s'( a8 )i-7p98% &@7 4 3?1(?‘2 H o br
s, - -8l 7 @;lZI%ha),, 456@94(]49-1,(2:1HJI61 HE| rtg—«ﬂ%b?N)t; 145 420921 ) I€,2 Ih-l, m '

10Ar CH2NH2) , 3.71-3.5 in CI-lZCI—l_Ié\B 89 (2 x 2
| x_OHB) Arg 5H2)483(@1H< nﬁrcﬁac$é$b Hpt r%u%% 94 %}é@qé%ﬁﬁ%¥CH¢?Hﬂr4 13

- mnutes.. Iddﬂﬁ%iLy@QJZHH G@adcantndn,)r.t = 2.25 mnutes, 626 (NPH) 15
Exanpl es 57 - 61 were prepared usi ng 3- (N=BOC-

- am nomet hyl ) benzoyl - D/ L- pheny! gI yci ne 6-aza- 3-

h¥1| 32 4 g_ﬁ[%mfwgu?& %1 fyet rlﬁgy_drgbfgzlgu(l@é@ ophene made froman

nter_rre he' ro usin
LC/MS (Luna 2, Gradlent 4)- rt = 2. 17 mlnutes, 498 (MH)

Example 53 ‘ _ .
3~(Amlnomethyl)benzoyl—D/L—phenylglyc1ne 3-methoxcarbonyl—:
B 15l4 5,6,7- tetrahydrobenzo(b)thlophen—Z—amlde trlfluoroacetate.
- salt '

Prepared from 2- am1no—3—methoxycarbonyl 4 5,6,7-
tetrahydrobenzo(b)thlophene (synthesmsed u51ng general

20 procedurg A).

g NMR (de DMSO): 9.58 (1 H, d, J 6 Hz, NHCH)," 8.42 (3 H, br s,
'N_zgg), 8. 20810&783750 (2 H & 8 H, NH & Ar), 6.13 (1 H,
4, J6 Hz, @-CH), 4.29-4.18 (2 H, m, ArCHNH), 3.8l (3 H, s,

‘ -_25"'CH3), 2.85-2. 61 (4 -8, m, CH,CH,CH,CHz), 1.91-1.78 (4 H',-.‘m;
' CHZCH2CH2CH2) | ' '

lec'(Luna,Z, Gradient 1): rt ='4.71’minutesh-

LC/MS (Luna 2, Gradient 4): rt = 2.49 minutes, 478 (MH').
.30 | | | ' |

Example 54 _ _ _

3= (Amlnomethyl)benzoyl—D/L—phenylglyc;ne 3-aminocarbonyl-

4,5, 6 7= tetrahydrobenzo(b)thlophen—2 amlde trlfluoroacetate

salt

Y- 0 SO




20 standard depr otection and coupling methodol ogy. Exanpl e

0 3.59-3.30 (2 H m CHZCHZN) 3. 00- 2.
‘(Luna 2, Gadient 1): = 2 59 mnutes. LC/MS (Luna 2, Gadient 4): rt.

3- (Ami nonet hyl ) benzoyl - D/ L- phenyl gl yci ne 6-aza- 3- 13 June 2005 ,

Ai et hyl am nocar bonyl -4, 5, 6, 7-t et rahydr obenzo(b) t hi ophene 2 25 am de

bi s(triWoenpagetate) salt 3'H NVR (d3 acetonitrile): (Spegidsbiesogp! i cated

by rotoners) 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. gé ring CH2N & 30 Ar CH2NH2), ,
(8H m 2 x CH3 & CH2CH2N). lea

1.47 mnutes, 492 (M—|+) : 13 June 2005 WD 02/ 47762 PCT/ GBOL/ 05526
-78- Exzmm;eaffsj :{:(o@cmz}cmmﬂw}baniﬁytaﬂbbnphemyﬂigdsymne 6- acetyl - 6-aza-3- .

di et hyl a t et rahyd t hi ophene-2- anid
LTl b e GIv dndnns (ARERRFLPPe IS pepBEREuRLconpl | cat ed by,

r ot onefpocelfi®e RYU5 (1 H, br s, NH), 7.85-6.73 (13 H, 4 x NH & 9 x Ar),
5.70-5.56 (1 H, m a-CH), 4.60-4.33 (2H, m ring CH2N), 4.10- 3.85 (2 H, m.
ArCHENH2), 3.69-3.31 (2 H, in, CH2CH2N), 2.90-2.30 10 (8 H m 2 x CH3 & _
CH2CH2 My, NMR%dg»mHSO)S: Qﬁ@OlenliceLuGa 62 1z ﬁﬁbﬁ”t @éfﬂgé % g, ”Ut es.

adi ent m nut ES

LG M5 (L :
3- ( Ani ﬁ%}g& hy$)%%‘n}0% @/%, bRey Bl @i He &6 Bafi n@i&cét @Ir-)ﬁ dr.d3 (1 H,
3-di mat(jwloa ar Qﬁy) 44 ‘Iiuﬁll\]ie %dB(QthrﬁbeﬂE@g i 0@1%

trifluoroacet at € salt—2 acefonltri % Spect run&con’pl I'cat ed by

_rotorre(@:,) 9360092481(14HH blm +S CHNEH,CH-E0) 6. 818@3:6 HO 7( & H\}Hn& X Ar),

10 CH;CH,CH,CHy) .

Hplec (Luna 2, Gradieﬁt 1): rt = 4.01 minutes.
- LC/MS (Luna 2, Gradient 4): rt = 2.10 minutes, 463 (MH").

15 Example 55 _
~ 3-(aminomethyl) benzoyl-DL-phenylglycine 3-cyano-7-oxo-4,5,6,7-
tetrahydrobenzo (b) thiophen-2-amide trifluoroacetate salt

Prepared from 2- —amino=- 3-cyano 7 oxo 4, 5 6, 7-
20*tetrahydrobenzo{b)th;ophene (synth631sed using general
| procedure B). . _
'H NMR (d¢ DMSO): 9.14 (1 H, d, J 6 Hz, NHCH), 8.20 (3 H, br s,
NHs"), 7.99-7.26 (10 H, NH & Ar), 6.11 (1 H, d,-J 6 Hz, a-CH),
- 4. 03-3.92 (2 H, m, ArCHzNHZ), 2.175-2.68 (2 H, m, CHZCHQCH.ZCO)',
25 2. 05 1.92 (4 H, m, CHﬂ%&CHZ),(}hCO peak not observed,
presumably under water peak at 2.40ppm. )

‘Hplc (Luna 2, Gradient 1): rt = 3.77 minutes. |
LC/MS (Luna 2, Gradient 4): rt = 1.91 minutes, 459 (MH*).
30 | |

Example 56
3= (Amlnomethyljbenzoyl—D/L—phenylglyc1ne 6-aza=~6-
- benzyloxycarbonyl- 3- dimethylaminocarbonyl-4,5,6,7~
T tetrahygzgﬁenzo(b)thiophene—Z-émide trifluoroacetate salt




- tetrahydr obenzo b) t hi ophene- 2- ani de trifl yoroaget at§ salt .15

 5.60-5.49 (1 H m (x-CH), 4.41 & 4.33 (2 x 1H, ABg, J 12 jgg ring CH2N),
Wd®R)

3.95-3.83 (2 H, in, ArCH2NH2), 3.71-3.25 (4 H m NCH2CO
2.68-2.25 (8 H m 2x CHB CHCHN. . 3z z) 25 Hplc (Luna 2, Gadient

e rt z,2. nutes. LC/MS (Luna 2, Gradient 4): rt =} s, 549
(MH) . ‘Eé"’%@ 60 30 3-( Am nonet hyl )benzoyl D/ L- phenyl g%ym ne ’ggéga 6- ( 3-

‘et hyl but anoyl ) - 3-di met hyl am nocar bonyl -4, 5, 6, 7-
“tet rahydrobenzo (b) t hi ophene-2-amide'trifluoroacetate salt 1H NIVR (d3

acetonitrile) (Spectrum conplicated by rotomers) 13 June 2005 WD 02/47762

'PCT/ GB01/ 05526 -79 9.73-9.40 (1 H m NH), 7..99-7.32 (10 H, NH & 9 x Ar),
6. 95 (3SybfhbsisedNeBing567azat6rbedzyJoByearbanghy 3-disgthyd-52 (2 x 1H,

- ocBiplarbalh It s - RS Rte o Che o bRfebRherpdsfitnd 58 120 6
“H, in, CHy(c@hB3ised. using fpherglupaced@radBemnt 1) rt = 3.72 mnutes.

_LC/I\/IS (Luna 2, Gadient 4) rt 1.94 mnutes, 576 (M—|+) 10 Exarr'ple 61
- 3- (Ar’anomat hyI ) benzoyl - D L-phenyl gl yci ne 6-aza- 6- ‘

met hoxy &g ety - B30 iamiy iarr inegar hemdctéum @omplicated by rotomers) (43 o
acet oni PrPef (Bpekfrim BBhpl BclPad-BY foPofer ¥ &1 §0Af(3 18- @f% br s,

NH); 7. 80- §r89 (g5, % >81NH1&H9 A, /sr)7 ﬂfz 7%—5:@)2 (51H11 mzenﬂﬂ)n 4, 80-2.20
(16 H, m ArCH2NHZ, 'NCH2CO & CHeCH CH2N) 2.0 Hpic (Luna

2, GradrCéskh) 4x&0-43437(2nmuue,s L@W@Una@m}mentz Hcwi = 1.68
- mnui s et s 7103 58 (2. B, m, CHCHaN), 3.01 & 2.89 (2 x 3 H, 2

{ xs, 2% cg3), 2.60-2.48 (2 H, m, CHaCHoN). S )

B

Hplc (Luna 2, Gradient 1):‘r£ =4.13 minutesf o
LC/MS {Luna 2, Gradiente4): rt 2.25 minutes, 626 (MH').

It

15

o Examples 57 -. 61 were prepared u81ng 3- (NLBOC*
_amlnomethyl)benzoyl D/anhenylgly01ne 6 aza-3- ‘ _
dlmethylamldocarbonyl 4 5 6,7~ tetrahydrobenzo (b)thlophene,J‘
made from an 1ntermed1ate of the route to example 56, us1ng

20 standard deprotection'ahd céupliﬁgjmethoddlogy.

Example 57 |
3~ (Aminomethyl) benzoyl -D/ L—phenylglyc:l.ne 6-aza—3—
dlmethylamlnocarbonyl 4 5 6,7~ tetrahydrobenzo(b)thlophene 2-

- 25 am;de bzs(trlfluoroacetate) salt

1 NMR (d3-acetonitrile) (Spectrum COmpllcated by rotomers)
10.12 (1 H, br s, NH), 8.60-7.25 (15 H, 6 % NH & 9 x Ar),
5.91-5.70 (1 H, m, a-CH), 4.30-4.14 (4 H, m, ring CHN &

30 ArCH;NH,), 3.59-3.30 (2 H, m, VCH2C_I'_'1_2NV) , 3.00-2.30 (8 H, m, 2 x
CH; & CH,CHoN) . - :

Hplc (Tuna 2, Gfadieht 1): rt = 2.59“mihutes. .
' LC/MS (Luna 2, Gradient 4): rt = 1.47 minutes, 492 (MH').
35 B ST




Example 62 3-( Am nonet hyl ) benzoyl - DY L- 4- (am nonet hyl )pheny ﬂlrym n% 3- 25
et-hoxycarbonyl -4, 5, 6, 7-tetrahydr obenzo(b) t hi-ophen- 2-am de 3 200
bis(trifluoroacetate) salt. Prepared from 2-ani no-3-ethoxycarbonyl-4,5,6, 7-

_;tetrahydlvotoe/ﬂmgb)thl ophene usi ng the sane nethod as exanmtrg(;ﬁoyo:,gﬁk but
‘usi ng DY L- 4- (N- BOC- ami noret hyl ) - a- (N benzyl oxycar bonyl ) phenyl gl yci ne,
synthesi sed as described below Methyl_ 4-bronophenylacetate 13 June 2005
WO 02/ 47762 PCT/ GBOL/ 05526 *~ -80 Thionyl chloride (18 nmL, 0.25 nol) was
‘added  dEQRv §g,§g a solution of 4-bronophenyl acetic acid (50 g; 0.23 nol)
~in_methanol - (250 nlL). The resulting mxture was stirred at room -

~ t enper aBufamippme thyds) beefzeyd. -Dif &~ pbemaricg I wene draaty - G- azect®- Et hyI

ater (dotaEt R RRCRCiRgATd be® NS I b ) P RROAT ane

".evapor akRddbotgi¥eubidacktatle 2d+8 g; 100 %- as an orange oil which was
-'._used without further purification. 10 "H NWR (CDC13) 7.38 ppm (2 Hd, J_

8.8 Hz, C(2)H and C(6)H), 7.09 (2 H d, J = 8.4 Hz, C(3)H and C(5)H);

- 3.63 (3. NIER, @@)a@eééni@rﬂeﬁ @i@aé&%&wblfcsyéa01999%{8&85:@5e Zinc
cyani de (10. 088 not) an

" tetraki %(§5TBhgﬁyl(éhéﬁsplﬁhrn@)rpéllﬂl) adTuBB0)E (B3 ol 1% Hinrbly Nigrée 9 adldd) ¢ 0.a

- solutio ERyl14 | agetat e ( 0 8 g
-di et hy?fgfr’rrg?ng ngb %EDW%% r%stuq%t ?lngszgo Y ngearm%Fg& s(EJrzr%r)éd 1%00 for
- 5 hour s3. 8ﬂem2aHLomedAh:®H§NH£), th 6PBN I EMPRrBf URE. Cfrmﬂmr)e (25@@—:2!,)301nd 1

Oﬁﬁ‘?m@ lglmmnla (2‘5:%0 r’r’L&HVE_E %)adqe%S t&e ayers ? separated and the

"orga

__-lec (Luna 2, Gradient. 1): rt = 2.59 minutes. _ ,
. LC/MS (Luna 2 Gradient 4) ‘rt ="1.47 minutes, 492 (MH').

5a,15uExamp1e 59 ‘
3~ (Amlnomethyl)benzoyl—D/L-phenylglyclne G-amlnoacetyl 6-aza—
 3—d1methylam1nocarbony1 -4, 5 6,7~ tetrahydrobenzo(b)tthphene—2~

amlde trlfluoroacetate salt

féQ H NMR (ds acetonitrile): (SpectrﬁﬁlcémplicétEd by rotomefS)
19.60-9.48 (1 H, br s, NH), 7.80-6.81 (16 H, 7 x NH & 9 x ar),
5. 60-5.49 (1 H, m, a-CH), 4.41 & 4.33 (2 x 1H, BBq, J 12 Hz,
ring CHMN), 3.95-3.83 (2 B, m, ArCHNHz), 3.71-3.25 (4 H, m,
NCH,CO & CH2CH2N), 2.68-2.25 (8 H, m, 2 X CH; & CHCHN).
25 - | o |
‘- leC (Luna.Z,'Gradient'l)f rt = 2.69'minutes.
 LC/MS (Luna 2, Gradient 4): rt = 1.25 mifutes, 549 (MH').

Example 60

:30-3 (Amlnomethyl)benzoyl-D/L—phenylglyc1ne 6-aza- 6 (3—

| :methylbutanoyl) 3—d1methylam1nocarbonyl -4,5,6,7-
‘tetr?hydrobenzo-(b)thlophene-2fam1de trlfluo:oacetate salt

 1H NMR {d; acetonitrile): (Spectrum complicated by rotomeré)



"W thout further purlflcatlon _

~layer washed with brine (100 nL) and dried (MgSO4). Evaporation of. the
‘sol'vents afforded an off-white solid, which. was 25 purifiEﬁJW?sopﬁica gel
chrorratography to afford the nitriteras -a white solid (11.3 g; 73 % .. 1H

65 2H d J=84H,: C(3).Hand 2 42(2 H,
gi‘iaz""'ﬁ“‘zc(zl)O A Q(6)H): 3.74 (3H s, E‘]V?a); "30 g.ﬁ?)zd%(’%ﬁ?ig, EZHZ-).

4 Cyanophenyl acetic acid A solution_gf_net hyI 4- cyanophenyl acetate (23.9 g;
0.136 .mol) in ethanol (250 nmL) was s |rred at roomtenperature and a 35

- solutio dr oxi (650a9. i ter (254134 05
- WD 02/ 4@7@% %ﬁé Cg%hxyb 26ﬁ§?ﬁ_)7w§§ g (qgfterﬂgwﬁogrgt é et6h;9%gl &
 renoveddj royagyaits "Bt hl. 7&cdilatte (BOGT rﬁ_)Hza,ndx-S%)aqubcﬁ& #HCL- $3002 nt) vvere
added and the laye re separated gueo ayer tracted with
- ethyl ayét kA q 36015rrtljlzanﬁl{‘ﬁe Hehtbi n'éd{lg ‘gaﬁf ?g ljI**aler s}ggéﬁél\? Jired (MySO4)
~and - evapogat £05 N(¥agyon} ocgkcmezmhe 2 acl (21O ¢, 99 % whee) wikcHsed
gC 13): 7.57. ppn1(2'H d, J = 8 3
CHz, & 3§ HEMee)e( D)2 01&53763%(12+PH Hyad.g 2 Hz, C(2)H and O(6)H), 3.64
(2 H s, CH2) 4- (N—BOC—Anlnonethyl)phenylacetlc acid A sol ution of

- 4- cyanophenyl acetic acid (12.11 g, 0.075 nol) in water (163 ni) and
“concent¥pled (byurots GRRBACRY(40" nﬂf)t Tas -72 SEPPEES-at room tenperature and

 Raney niekgl (furh 03 “8Paqaddeds) the esyl bngisuskansison Wagrti rred under
a hydrogén ~atnosphefe for 24 holdrs before the reacti'on mxture was

~filtered through celite and evaporated in vacuo to give crude -
" 4-(am ngnet hﬁ%)-:ﬂhenyl acetic acid (12.57 g; 100 %9 as a pale 20 blue _
“sol it0 Bxamp of the crude amino acid (12,57 g, 0.075 nol) in water

{50 nl)aa Mm&n&ﬂyameﬁéayﬂb/mh&uyugqe}caher @azd-gyper at ure and sodium
,hydrOX|de (3 g, 0.0/5 nol) and_di--tbutyl
methoxyacetyl"3—d1methy1am1nocarbonyl -4,5,6,7-

o tet;ahydrobenzo(b)thlophene—2fam1de trlfluproacetate salt

15 1y NMR (d3 acétonitriléi' (Spectrdm_cdmplicatedrby'eromersj

. 10.50-10.18 (1 H, br s, NH); 7.90-6.80 (13 °H, 4 x NH & 9 x

Ar), 5.70°5.52 (1 H, m, o-CH), 4.80-2.20 (16 H, m, ArCHNH,,
NCH,CO & CHoCHN, 2 x CH; & CH2CH2N)

:zo'lec (Luﬁa 2, Gradlent 1): rt = 3.17 minutes;
'LC/MS (Luna 2 Gradlent 4)' rt = 1.68 minutes, 564 (MH').

Example 62 C
'3-(Amlnomethyl)benzoyl—D/L—4—(amlnomethyl)phenylgly01ne 3-
”,25'ethoxycarbonyl -4,5,6, 7- tetrahydrobenzo(b)thlophen—z—amlde -

‘bls(trlfluoroacetate) salt

Prepared from_2?amino—3~ethoxycarbony144,5,6,7—
tetrahydrobenzo(b)thiophene ﬁsing the same method as examp1e 1

.30 but using D/L-4-(N-BOC- amlnomethyl)—a (N;
benzyloxycarbonyl)phenylgly01ne, synthe51sed as descrlbed
below

Methyl 4-bromophenylacetate




di carbonate (16.4 g, 0 075 rml) wer e added si rrultaneously 25 After 24
hours the 1, 4-di oxane was renoved in vacuo and the aqueou‘é3 LHS‘?

" acidified with saturated aqueous citric acid (200 nmL). The sol uti on was

extractad wdheet hyl acetate (3 x 150 ni) and the conbi peg/@sdANM% Iayers
were dried (My504) and evaporated in vacuo to give the N-BOC-am ne (17.6

9, 88 % as 30 a white solid which _used wi thout f_urther purlflcatlon
'-H NWR (CDC13): 7.00 ppm(4H m Ar 4.65 (1 H, br s, 4.09 (2 H,

d, J -6 ( 54513 June 2005
WD 02/ 477%%l Oé%GBOl/(%'S %E‘j’ ﬁt%aal%hf%m%aﬁ%o%%ﬁwiSé F\engl acetate.
1-[3- (lqie)ttnyalrlamfndy]bmpm;h@m]tmw bmd m Tl mydﬂo%hlmﬁiléieln( 34.8¢g, -

0.15 TRk a8 16 oV o s e G ne (220,10, BB ugfe Sadea

-to a solution of am nonet hyt ) phen cetic aci 0:18
nmol ) i reemptcharinire. (fZ&O IMhowAfiefosd | thie ngefloandB wasr sembEentetlhnanol was

“renoved in va nd the . rea xture partiti bet we et hyl :
“acet at € 4260 %%yg‘n Q:tadzreat g#(gq‘ﬁ@ou‘%a%l?(?‘g% a%l?(g ﬁg@oreﬁfitl‘?ﬂe organic
phgsg \m_l.ﬂﬁ@ﬁf aiaed wersdae@ashagaméﬁe%awr:atm J:ﬁ)ra)aqmaumNaHG%u(szoo )
. an ri ri 4) an vapqrated to, giv e net ester
(05, o' WY1 R rirE i, (b BRAl EvaPoraria e, Wrnthe o
N-H); e‘}st‘é& (B2HS8 dg,, Jop §Y A¥, alCHENge o8V &131&:1;1 ﬁasCIYB)ad Fitholi2 15 H,
s, CH2). 64 (9 s, tBu). Methyl
4-(N-B r eﬁbrPéJtrﬁyﬁl)caéléﬂ'dophenyl acetate A solution of methyl

-4- (NgBOC- ani nonret hyl ) phenyl acetate (9.34 g; 0.033 npl) in THF(100 rrL) was

. stirred under argon at_-78C. 20 and potassium bis(tri met h IS|IyI2am de -
(16.7 G BUBGACREIY) i 7 THE PBY #2) Hwad. addedt-Af Ber S0l mpd G (BGD -

mnutes, 63 426wt id, | PRI QPYd WZ%%W%{W@MP (3163 (3 m, s,
OMe), 3. 51 {2 H, s, CH2) '

15 Methyl 4- cyanophenylacetate
,Z;nc_oyan;de.(lQ.é g, 0.088 mol) and _ o :
tetrakis(triphenylphOSphlne)palladlum(O)'(5 g, 4.4 ﬁmol)'were
“added to a solutlon of methyl 4- bromophenylacetate (20 g,' '
0 088 mol) in dlmethylformamlde (150 mL) . The resultlng
2Q3mlxture:was stirred at 80°C for 5 hours, then allowed to cool
" to room temperatote ‘Toluene (500 mL) and 1 M aqueous ammonia
(500 mh) were added the layers were separated and the organlc
.layer washed with brine (100 mL} and drled (MgSO4). Evaporatlon'
of the solvents afforded an off- white solld whlch was '
- 25 purlfled by 51llca gel chromatography to afford ‘the nltrlle as
' a whlte solid (11 3 g: 73 %). ' ‘

'H NMR (CDCls): 7.65 ppm (2 H, d, J = 8.4 Hz, C(3)H and C(5)H);
7.42(2 H, d, J = 8.1 Hz, C(2)H and C(6)H); 3.74 (3H, s, OMe);
30.3.72 (2H, s, CHp). - - |

4-Cyanophenylacetic acid
A so;utlon of methyl 4- cyanophenylacetate (23 9 g; 0.136 mol)
.'1n ethanol (250 mL) was stirred at room temperature and a

j35lsoldtionﬁof-sodium hydroxide (6.0 g; 0.15 mol) in water (25




g, 0.101 nol) was added as a solid. After 5 m nutes, acettg acug) 10 m.,
0.175 rmol) was added and the reaction warmed to room t enpht HE¥0525 The
reaction m xture. was then partitioned between ethyl acetate (500 niL) and
wat er ( separat ed-and the organic. |ayer dried ( - poration
of the g%? %h%ﬁand purification of the residue by S|I|C¥E§gﬁ&“m£¥9 -
chromat ography afforded the azide (7 1 g 67 0). 30 1H NWR (CDC13): 7.28
pn1(4 H s, Ar); 4.92 (1 H s; CHN39 .25 (2 H s, CH2NH) ; 3.69 (3 H,
'138$H, s, .1 Bu) \F/
2 (I\I—B@thn‘l"?ﬁ%n% A5Hy - %faﬁrn%phaﬁy 2EBE aPEDBELAYES| FEFGT Sk IRetRAu%- (N
BOC- ani poR®t hykdtatd3 (3unen2P05na\V6s 02442468 RET/ GBOY @852 ereB3dded

azi dophenylacetate (7.1 g, 0.022 nol) in ethyl acetate (50 nL) was stirred-
over pa®P@diie laﬁyeaﬁbyﬁresesepairﬁ*éefieac%"hanaaeeeas lRysn seén up to 250

tp.s.i ékwaévgaogfehf Qkn}T Q@Htﬁteﬂ(‘goor RAGL hoR Mnel Wompmaed idrigeh
- through celite and evaporated in 5 vacuo to give the amne (6, 47Hgh 100 % |

as a palayensidere HIKNVRI( (a2} FnPoevmper2ted d4f EpyuorteogiveHthm Ar);

:-fg gi (3%£Fh (?%“é) F%94f?5wﬁlcﬁ was QEEd ﬁlt%o@% %uf%he%'G Hz, CH2NH)

2.09°(2 H br s, NH), 1:30 (9 H 10 S tBu). E
Met hyl nutkEEmﬁtaﬂnnonethyl) a- (N benzyloxycarbonylanlno)phenylacetate A

solution of the amne (530 ng, 1.8 mml) in tetrahydrofuran 15 (15 nl) was

treated with triethylamne (0.25 nL, 1.8 mol) and benzyl chlorofoernmate

(0.26 niy WM. fAEY)s)and A7 eped (20 Btid, . Lat— riboin Kznp@ef Al Hirend o2 (9) Bbar .

Ihisf(ﬁt? Srigan. ?%@'@,%%’Zy ?‘n%h%nc fer 8 8 A%ﬁ%ﬁgé)&ceﬁé“’a@éﬁuw f%fp Ford

4—(NLBOC~Aminomethy1)phenylacetlc ac;d
A solution of 4- cyanophenylacetlc acid (12 11 g, 0.075 mol} in
:water (163 mb ) and concentrated aqueous ammonia (40 mL) was
15‘st1rred at room temperature and Raney nickel (6.3 g} was |
added. _The resultlng,suspen51on was: st;rred under a hydrogen
o atmosphere for 24'hours.before the'reaotionfmixture was
filtered'through oelite and evaporated in vacuo-to:give crude
7 T4 (amlnomethyl) —-phenylacetic a01d (12 57 g;- 100 %) as a pale
20 blue solid:’ , :
| l"A solutlon of the crude amlno acid (12 57 g, 0.075 mol)'in

Awater (50 mL) and 1,4-dioxane (50 mL) was stirred at room

A

temperature and sodium hydrox1de (3 gy 0. 075 mol) and di-*butyl
- dicarbonate (16.4 g, 0. 075 mol) were added 51multaneously-
ﬁS_After 24 hours the 1,4- dloxane was removed in vacuo and the.
| aqueous layer was acidified’ with saturated aqueous citric acid
t(200_mL). The solution was extracted with ethyl acetate (3 x
_ 150 mL) and the combinedtorganic-layers were dried (MgS0y) ahd‘
'evapotated in wvacilo to give the N%Bdc—amine {17.6 g, 88 %) as

30 a white solid which was used without further purification.

H NMR (CDCls): 7.00 ppm (4 H, m, Ar); 4.65 (1 H, br s, N=H);
4.09 (2 H, d, J= 6 Hz, CHNH)}; 3.43 (2H s, CHz), 1.25 (9H, s,
- tBy) .. ‘
35 e




—.extract

20 yellow oil. The, benzyl oxycarbonyl ester was purified b fI as%p
chromat ography on silica gel (ethyl acetate / hexane 1 1) J“"& 53 yel | ow
solid (312 ny, 66 0) "HNWMR (CDC13): 7.32 - 7.15 ppm(9 H m 9 Ar); 5.80.
(1 H br 5,30 (1 H d, J =9.6 Hz, ; CH2Ph) ;
4.22 (2‘110324%32 = 7.2 Hz, CH2NHBoc) ; 3.63 (3 H s, j“(ﬁcgb""sf’é‘ s,

t Bu) .D/ L-4- (N-BOC ani nonet hyl) - a- (N-téeznzyl oxycar bonyl) 30 phenyl gl yc1 ne A
solution of the ester (356 ng, 0.83 mrl) in tetrahydrofuran (15 ,nl) was

‘treate §D01 LaM b £HA( and.. heated at ref lux for 3
-hours. dﬁfﬁ Iverﬂy %g F@%‘\%&t}lgg‘gp 'é)yl&f pressure and the residue
Sdilut edlw[Bh(m@hethw@mﬁhb)pk&p&une-% 1%%&1&62&@(5&@%&1&5% -84

The pH reduc SI n ueous HC. and the agueous hase was
\gggmﬁtﬂfe h %(§ "r’ﬁ_l)me Ehyd aAMIMEE Lty ati < 6% act s

were dried ﬁn‘}(sﬁpfli:e@edaaa@aew Al %m&dﬁf Jreduceg geyessure to afford the
acid as.a yellowsolid 5 (2 ny, % which was carried forward without

‘furth%rambgpmepgggpghenylacetlc a01d 47.8 g, 0:18 mol) in methanol.

. (Am popst Hl’blbeﬂE%k Q‘tkr&ﬁ%{“ﬂ&”‘%@ﬂ&ﬁ!&e%&'ﬂ%%@x was
et hoxycar bonyl -4,5, 6, 7-tetrahydrobenzo (b) thiophen-2-amde 10

'b|s(tr|rem@V@dcéﬂawepugaand THeNVR a3 car etigrtinneg (et ig Bmed lggtwepys- 6. 88

(101 efbudcliots 100zl b Rl ooty

CJ-IZCJ—lZOHBICHZThelo?.QamJ.SOPMSH wWRS Ge2CHREMRTHRY] w&asdved 3vith ts‘,aﬂurBTter

o adronpaBbls{ MRG0, GRAED ady; bEipd: 13B0ThE, Shried ARISI o

pr epar edvaporataenher gamal (ageumetthlE)ewuﬁre (1463 .ESXG_Bpt99 H%e)t the indicated
am ne was used in place
H NMR (CDCls): 7.42 pgm'(4rn, s, Ar); 5.02 (1 H,'br s, N—H);
. 4.48 (2 H, d, J = 5.7 Hz, CHNH); 3.87 (3 H, s, OMe); 3.79 (2
15 H, s, CHZ); 1.64 (9 H, s, “Bu).

Methyl 4~ (NLBOCHamanomethyl)-a-az;dophenylacetate". ,
"A solution of methyl 4~ (N’BOC—amlnomethyl)phenylacetate (9. 34
. g: 0?033 mol)_ln THE (100 mL) was. stirred under argon at -78°C
jzoeand potassium bis{trimethylsilyl)émide (16. 7 g, 0.084 mol) in
. THF (50 mL) was added. After stirring for 30 minutes, 2,4,6-
triisepiepylbenzeneSulfonyl azmde {31.1 g, 0.101 mol) was
radded as a solid After 5 minutés acetic acid (10 mL, 0.175
'mol) was added and the reaction warmed to room temperature.
25 The reaction’ mlxture was then partltloned between ethyl |
acetate (500 mbL) and water (500.mL),_separated-and the orgenic
layer dried (MgSOs). ' Evaporation of the solvent and
purlflcatlon of the residue by silica gel chromatography
afforded the azide (7.1 g, 67 %).
30 ' N ,
14 NMR (CDCIs): 7.28 ppm (4 H, s, Ar); 4.92 (1 H, s, CHNa);
4.25 (2 H, s, CHMNH); 3.69 (3 H, s, OMe); 1.38 (9 H, s, “Bu).
. | : _ | _ | :
'Methyl 4- ('N-Boc'—aminomethyi) -a-aminophenylacetate.
'35 A solutton of methyl 4-(N-BOC-aminomethyl}-o-




-~ of 2-am nobenzot hi azol e. Exanple 63 25
3- (Ami nonet hyl ) benzoyl - D/ L- phenyl gl yci ne 6-ni trobenzot hi az})?f ._iurvze_QaOr%Sde
triluoroacetate salt Prepared from 2-am no-6-nitrobenzothiazole. 30 1H.NWR
(d4 et haoalzy47768. 62 (1 H s, Ar); 8.09 (1 H d, J = 7.2 chedosste 94-
7.81 (2 H in, A); 7.67 - 7.23 (8 H m Ar); 5838 (1 H s, CH ; 4.10 (2
H S, CH2NH2). HPLC (Luna 2, Gradientg3l): rt = 3.76 mnutes. 35 LCMS '
(Lt"ilta- 2, Gadient 4) : rt = 1.91 minutes, 462 (MH) 13 June 2005 WD

- .02/ 47763ﬁ?%@@@§z&&%&&te q5 .Bxanploe 064 aroJ()Armmcamtylyla)cetate (50 mb)

~ ‘benzoyl - Y L- phenyl g 3(, I ne §-.et hoxycarbon I benzoth| azol - 2- am de

Uri 11 UoPBEcEtAte SehAves 8 PP 2 (59). The redction vessel
2-am noﬁsetb&éhcal@b@;@yIztza@@otshllazazlﬁn Iﬂmﬁfé}fl et flam{au& S57gd H s.,
Ar); 8.09 (1. H d,, J 7.2 Hz, Ar).; 7. HzA;770--

7.35 (7rﬂacﬁalon1@1A&t)ur85h@§ Eilered @‘-’arouqh 3feel(nthaaltﬁ vapqraRed GipcHg) ;-
4.18 5(%a|ELuoSftoC§%Né2)thle' %1@% 6 t47 4; 10 ¢z g‘% le HRLG § Luna 2,

.Gadient 1) 88 m nut es. Luna 2, Gra rt = 2:07 mnutes'
489 (MH)+. 15 Exanple 65 3- (Am norret hyI)benzoyI D/L phenyl glycine 4,7-

-"di met-hoxy 0 2 | gtor.0a tessabt ;520 Prepated fr
2-am. no-%?@ggl Erg{)%%%lybe?\g%é azo‘é P?syﬁr?]’t h%ts:?sea £ (%egcrllrnbe§£§ 6 %T
2- Ami no-(4, Ay dibretshohenZotddi d2olHe SSod]HJm t4141ﬁ:y(931ai,e 4830 g6 11:@. 2. mmol )

et nanoCht) oy 3 R ner uphsne- B %Df reﬁ% )3 TabORTRT 1T
_ 10 s, Bu) _ .
{_7_ , | _ , | : o | ‘. . )
Methyi 4- (N—*BCC-—axﬁiﬁomethyi) -0 (N—
: benzyloxycarbonylamlno)phenylacetate
-A solution of the amine (530 mg, 1.8 mmol) ‘in tetrahydrofuran
15 {15-mL)'was treated with triethylam;ne {0.25 mi, 1.8 mmol) and -
‘ 'ebeﬁzyl-chlorOformate (0.26 mL; 1.8 mmol) and aliowed~to stir
at room'temperatﬁre for 1 hour. The reaction was diiuted With ‘
ethyl acetate (40 ml), washed with brine (2 x 25 ml), drled
. {MgS50yq) and concentrated under reduced pressure to afford a-
20'yellowtollf The_benzyloxycarbonyl ester was,purlfled.byﬂflash
. ehrOmatography on silica gel (ethyl acetatex/'hexenerl :dl);te
give a yellow solid (312 mg, 66 3%).

e
T

'H NMR (CDCl3): 7.32 - 7.15 ppm (9 H, m, 9 Ar); 5.80 (1 H, br

.25 s, NH),.s 30 (1 H, d, J= 9.6 Hz, CH); 5.01 (2 H, s, CHpPh); -
4.22 (2 H, d, J=7.2 Hz, CHNHBoc); 3.63 (3 H, s, OCH3); 1.39
(9 H, s, *Bu). | | -

'~ D/L~4-(N-BOC-aminomethyl) —a- (N~benzyloxycarbonyl) -
_d30-pﬁenylglycine

Y sdlution of the ester (356 mg, 0.83 mmol) in tetrahydrofuran
(15 mL) was treated with 1 M LiOH (1.7 mDh, .1.7 mmol) and
- heated at reflux for 3 hours. The so‘ive'nt. was removed under
35 reduce&mpressure and the residue diluted with. water (20 mL).




" reaction was partitioned between ethylacetate (100 nL) a

8.08 (1'H s, A); 7.92 - 7.82 (2 H o m

mol ) was added dropw se and the solution was stirred for 1sz hogos The
e WF&? 100 i) .
The organi ¢ phase was washed with 30 brine (100 ni); dried (MySO4) and

- concent map ezsteder reduced pressure. The am nobenzot hi azalecwacosey i fied
~ by flash colum chromat ography, using acetone 1/3 hexane as eluent, to -
-afford a colourless solid (668 ng, -3k% . 'H NWR (CDC13): 6.90 (1 H, s,
- Ar); 6.34 (1.H s, A); 4.20 (2 .35 H, br s7 --NH2) 3.84 (6 H s, 21 x
- OCH3) .THS8 ﬂHnﬁagoﬁédu&gﬁ0264Z7§%18§TEG@OQH%@5H@ HC18Gnd the aqueous

3- (Am norret hyl %benzo yl - D/ L- phenyl % ycine 4,7- d| met hoxybenzot hi azol - 2- am de
triflucPdaseiyee extiacted iR edhvdedrsiaite 8 %40 ™) s The) . 7.72 -

..7 62 (chﬂnbﬁ'ﬂled%}.%anfcfs@xtrgc@@ 22 d@le’éﬁr )(Mgs@493a(’1§131 %orx%eng(ibatecig 97 (2

H s, CH2NH2 OCH3) ; Luna 2,
G adi entn4§* F?ducgdZBrﬁﬁﬁH¥@st01@fEeWS—G@ﬁnéczd @ﬁmﬁ<yﬁllpw golid2 22
T nutees (o7 g M 9. 5 ) ByRuPhe,80 %a&émgaorf%tﬁwrhbm%uﬂfufm@{ gl yci ne

4- met hoxy- 7- et hyl benzot hi azol - 2-am trifluoroacetate sa S Prepared

~from 2-RAFhBigakEPhoxy- 7- net hyl benzot hi azol e, which was synthesised in a
~simlar manner to 2-amno-4,7- dinet hoxybenzot hi azol e described in exanple
- 65. 20 2- Am no- 4- net hoxy-7- rret hyl benzot hi azol e 1H NVR (CDC13): 6.96 (1 H,

s, Ar);36(89igaméthyl)Bepzoglid/ E-24~Hard;mos,eﬁﬂt§|2))l?l&r&81.g(3y¢ins, 36CH3) ;

_ (2M4:|)0+( e gi%c’?ﬁ‘(’%?%\%t% | geﬂz'd?itrg?% A%ﬂ % |%°%q%%%-e-é e

met hyd heﬁggthj_ﬁz@&rgaegtggej rsfhgqroacetate salt. 1H NMR (d4 nethanol):

H NMR (dj acetonitrile): 8.50, 8.01, 7.75-6.88 (1 H, 1 H, 14

" H, d, J6Hz,_s, m, Ar & NH's), 5.81 (1 H, d, J 8 Hz, o-CH),
4. 15-3. 95 (6 H, m, CH,CH; & 2 x ArCHNHp), 2.65-2.45 (4 H, m,
15 CHaCH,CH,CH,) 1.72-1.60 (4 H, m, CH2CH,CH;CH,), 0.84° (3 H, t'; J
7 HZ, CH.CH,). ' o o o o '

lec A{Luna 2, Gradlent 1). rt 3.382 hinutes.
LC/MS (Luna 2 Gradlent 4): rt = 2.17 miﬁufes, 521 {(MH") .
.“éo‘Examples 63 ~ 70 were prepared in a manner analogous to
' Example 16 except that the indicated amine was used in place

of 2- amlnobenzothlazole

Example 63
‘ 25 3- (Amlnomethyl)henzoyl—D/L—phenylglyc1ne G—nltrobenzothlazol—

2-amide trifluorcacetate salt
Prepared from 2-amino-6-nitrobenzothiazole.

30 'H NMR (d4nmthanel)- 8.62 (1 H, s, Ar); 8.09 (1'H; d, J= 7.2
Hz, Ar); 7.94 - 7.81 {2 H, m, Br); 7.67 — 7.23 (8 H, m, Ar);
5.88 (1L H, s, CH); 4.10 (2 H, s, CHuNH,). '

. - . | -
. HPLC (Luna 2, Gradient 1): rt =73.76 minutes.
- 35 LCMS (Lufa 2, Gradient 4): rt = 1.91 minutes, 462 (MH)*.




)
s, Ar); 5.93 (1 H s, CH; 9 (2 H s, CH2ZNH2); 3.70 (3
2.30 (3 H s, CH3) . HPLC (Luna 2,

30 Ar); 7.61 - 7:45 (5 H, in, r 7.35 - 7.23 (3 H, in, Aqiéunéé%o (1 H,

)
Gadient 1): rt 3.88 mnutes. LCMS (Luna
2, G adiyepbadez it 2.22 mnutes, 461 (MH)''. 35 13 June pegiSpoEs182/ 47762

B PCT/-GBOL1/ 05526 -87 Exanple 67 3-(Am' nonet hyl ) benzoyl - D/ L- phenyl gl yci ne -

6-methyl- 4,5,6,7- tetrahydrobenzot hiazol -2-amde trifluoroacetate salt. 5

Prepared from 2-am no-6-net hyl -4;5, 6, 7-tetrahydro- benzot hi azol e (prepared

. as described bel ow). -2-Chloro-4-nethylcycl ohexanone. 10 To a stirred '
'm xture of 4-methylcycl ohexanone (897 ng; 8 mml), M(acac)3 (28 ny, 0.08 -
ol ) atwkmpdiesté4al umina (4 g) in dichl ororret hane (80 nlL)- under argon was =

vas. st 7ot oLk B Emien S bvetod. ot iR EEopitcugh col e

 and t hes&rpad i 20AS-CQneEds T 6 £E1 WBESacs€dbsedalpr essure. . Purification by

“: flash colum chronat ography using ethyl acetate / hexane (1: 9) as eluent

- 2-chl-oro- -msth l'cy c
~1.56 mdt) Am. ,TI-T.FH’( 10L i) @asJ heat2dHat AEHUSZ ﬂ@r -16' B35 THe Hxi xrt:ure was

B e

aff oed the chlorocycl ohexanone as a colourless liquid (230 ng, 20 20 1H

"ONWR (qggggredlf%%ﬁ]2i$miﬁb—6}£%ﬂox§c§§bon§lﬁén&éthlghol%heX) 2.36:- 2.10
(3 H, m chex); 2.00.- 1.87 (1 H, chex) 3(1H m chex)

+1.45.- 1.28 (1 H m chex); o 97 (3 H, d '3 = 7 Hz, CHCH3) 25

2- Ami glet oy tlwl rﬂeé ﬁé’%éet rsa@?gggbeinz%t g:gl .6.g /bgn (@t

Jo= 7 |
none g’fthl ‘our ea (119 rrg,

(2 H, s, CHpNHz); 1.41 (3 H, t, J = 7 Hz, CHxCH3}.

Al

HPLC (Luna 2, Gradient 1): rt.
o LCMS (luna 2, Gradient .4): rt

3.88 ‘minutes..
2.07 minutes, 489 (MH)Y.

Example 65 o _
3= (Amlnomethyl)benzoyl—D/L-phenylglycxne 4, 7~
‘dlmethoxybenzothlazol~2 —amide trlfluoroacetate salt.

}2Q‘Prepared from 2—amino-4,; 7- dlmethoxybenzothlazole (SyntheSLSed

.as descrlbed below)

2—Amin0f4;7~dimethoxybenzothiazole _
| Sodium thioCyanate (830 mg, 10.2.mmol)rand-2,5f
- 25 dimethoxyaniline (1.56 g, 10.2 mmol) were stirred together in
".nEthenOI (10 mI) at —SbCrunder argon. Bromine {262 pL 5.1 .
Tmol) was added dropw1se and the solution was stirred for 2 _
hours. The reaction was partltloned between ethylacetate (100‘
nL) and water (100 mL) . The organic phase was washed with
30 brine (100 mL); dried (MgSOy) and concentrated under reduced
| pressure. The amlnobenzothlazole ‘was purlfled by flash column
chromatography, using acetone 1/3 hexane as eluent to afford
‘a colourless solid (668 mg, 31%).
'1H NMR (CDCls): 6.90 (1 H, s, Ar); 6.34 (1 H, s, Ar); 4.20 (2
35 H, br s;7NH;); 3.84 (6 H, s, 2 x OCHj).




eluent to afford the amne as a yellow oil (87 ng, 36 0/() JNI%% 13)
4.60 (2 H Ins, NH); 2.44 - 2.20 (3 H m 35 chex); 2.03

chex); -1.76 - 1.53 (2. H m chex); 13 June 2005 WD 02/47762

PCT/ GB -88 1.31 - 1.16 (1 H in, chex) 0.86 (3 L Hz,
CHCH3) Ow{pﬁm nonet hyl ) benzoyl - I/ L- phenyl gl yci ne 6-nethy :#C@G%‘]Jléﬂ%#zz
‘tetrahydrobenzot hi.azol -2-am de trifl uoroacet ate salt. 5 1H NVR (d4

. nmethanol): 8.06 - 7.93 (2 H in, Ar); 86767 - 7.63 (1 H d, J 7.2 Hz, Ar);
7.60- 7.51 (3 H, in, Ar); 7.49 - 7.33 (3H m Ar); 590(1H S, CH)

" 4.22 (2 H s, CHZNH2) 3.89 - 2.51 (3 H, in,. chex); 240-222(1H

chex) ; 2~O&n:.n$n&&h&0.)ﬁﬁﬂio lﬂnlch%enyﬂ.l@%ycﬂné%,('ﬂ,—H chex)- 1.11 (3 '
H d, J = 7 Hz, CHCH3). HPLC (Luna 2, lent 1 4 12 minutes. LCVB

. (Luna 2dimehpybenpothiazolr2ramides, rzsg%h(macetq@a Bxakbl e 68

"3- (Ani nonet hyl ) benzoyl - D/ L- phenyl gl yci ne 5-ethyl-4,5,6;7- ‘ I
t et rahydrobenzot h3'.azol -2-amide trifluoroacetate sal t. 20 Prepar ed from -
- 2-anifhots I‘@ﬁhy[déf I!Yﬁfalan@b)trraﬂw]cﬁ obkenio- shi Azdke7.7prepdr €8 (8 &#n anal ogous .

‘fashi ony apgino tetrahy enzot ribed in_
. exanpl e %2 1= @2 chI€7orl?§l;6t r?:()életﬂiﬁ1 ﬁléygﬁégﬁe§an%eﬁqg’5 %0%&%1?3? h4 32 -
4.24 (1sH, CihNIﬁ-]GI )3- B0 123 -H.2. EQAQGH:T)I,, 33 chex),; 2. 48CH3)2.29 (2 H- m '
chex); 2.22° - 2.06 (2 H, in, <chex); 1.96 - 1.83 (1 H, in, chex) 1.56 -
1.30 (3 H 'm chex, CHZCHB) 1.03 (3 H in, J =7 Hz, CHZCHB) 30

_2MmmmmmmmammmmmwmmMmmmmmm@ﬂwR(wmw:501&
A l¥0 LC&%Q}Lhn% %% Gra&%en : f% = 2.22 minutes, 477 (MH) *; -

Example 66 _
‘3~ (Amlnomethyl)benzoyl-D/L—phenylglycmne 4—methoxy—7—
| methylbenzothlazol,2-am1de txlfluoroacetate salt.
15 . | |
-"'Prepared from 2—amino- 4—methoxy T—methylbenzothlazole, whlch"
,was synthe51sed in a 51m11ar manner to Z2-amino- 4 -

dlmethoxybenzothlazole descrlbed in example 65.

20 2-Amino- 4—methoxy— —methylbenzothlazole ‘ ‘ .
iy NMR (CDCly): 6.96 (1 H, s, Ar); 6.59 (1 H; s, Ar); 4.12 (2
H, br s, NH}; 3.83 (3 H, s, OCHs); 2.40 (3 H, s, CHs):

- LCMS (Luna 2, Gradient 4): rt = 3.10 minutes, 194 (MH)".
25 o |
3F(Amin0methyl)benzoyl-D/L—phéhYlglyciné A—methoxy;j_

methylbenzothiazol-2-amide trifluorcacetate salt.

i NMR (d, methanol): 8.08 (1 H, s, Ar); 7.92 - 7.82 (2 H, m,

30 ArY; 7.61 - 7:45 (5 H, m, Ar); 7.35 - 7.23 (3 H, m, Ar); 7.10
(1 H s, Ar); 5.93 (1 H, s, CH); 4.09 (2 H, s, C%pNHz);_3.70‘(3'
H, s, OCHs); 2.30 (3 H, s, CHs). - o |
HPLC’(LunaVZ, Gﬁadient 1}): rt = 3.88 minutes.

L - LCMS (Luna 2, Gradient 4): rt = 2;22'minﬁtes, 461 (MH)Y.

35 - —




chex); 2.19 - 2.03 (1 H, in, chex); 1.93 - 1.75 (2 H m c¥?§%¥§§§ 1.69 -
1--~55 (1 H, in, chex); 146 - 1.26 (3 H in, chex, CH2CH3 3ne[2005
WD 02/ 47762 PCT/ GBQJ/ 05526 -89 0. 90 (3 HL M J 7 Hz, CH2CH3) ‘

3- (Am neebdmtdbenzoyl - DY/ L- phenyl gl yci ne 5-et hyl -4, 5, 6 7PCT/GBO1/05526 -
‘tetrahydrobenzot hi azol -2-am de trifl uoroacetate salt 5 1H NVR (d4. nethanol)-
7.89 - 7.79 (2 H m Ar); 7.55 (1 Hs8dy J 7.2 Hz, Ar); 7.50 - 7.41 (3 H,
m Ar); 7.38 - 7.23, (3 H m. A); 587 (1LH s, CH; 4.09 (2H S,

CH2 NH2 Ex zdnpBiG: - 6? 40 (3 H m chex); 2.29 - 2.12 (1 H m chex), 1.97 -

| 1.85 (1 H h h 3
chex( n] é§£$9§F4$°Y _D}L ?énYEE&g%BgeeéFTfé?Iina4 %rgdlent; rt
= 4.5 rﬂéﬂﬁaﬁ@dé%idﬂ%ﬁol@%f&é frifihorodedabNEhes. 449 (M) +. 15

~ Exanpl e 69 3-(‘Ani noret hyl ) benzoyl - D''L- phenyl gl yci ne 5-nethyl- 4,5, 6, 7-
t et rahydr obenzot hi azol - 2-am de triluoroacetate salt. 20 Prepared from’

- 2-amgong;.5- neth I ), [-tetr nzox thi ared in an .-
. anargg§3§ |%ﬂm?:? I%Hﬁ%ogg¥g£ﬁﬁi £ 2 E aégkg?ﬁgﬁggrobenzothlazole
: descnlMahzdtmmam@l@ Gﬂ@epafbdhasrdesemmbhylby&bohexanone 25 1H NWR-
“(CDC13): 4.13 (1 H m CHCLl); 2.60 - 2.49 (1 H,- chex), 2.28 - 1 99 (3
H in, chex); 1.97 - 1.80 (1 H m chex); 1.75 -'1.50.-(2 H in, chex) ;
1. 03 - -l dBo+H -nmethyhiGgBloBéxanone. . _ - ;
2- Ami no- 5-net hyl -4, 5, 6, 7-t et r ahydr obenzot hi . azol.e. 'H NVR (CDC13):  4.71 (2
‘H br s, NH2); 2.62 - 2.49 (2 H m chex); 2.15 - 1.76 (4 H, in, chex);
1. 5@0‘ﬂﬁ)Sﬁ-é@afiedfmliﬁﬁﬁé ofléoﬁe{ﬁykby@loﬂexaﬁohg (€BGHRY, 33 :

i mmol), Mn(acac); (28 mg, 0.08 mmol) and moist alumina (4 g) in -

dlchloromethane (80 mL) under argon was added finely

pulverlsed sodlum chlorite (1.8 g, 16 mmol) and_the mixture

E was stirred vigorously for 16,h.'Thelmixture:Was filtered'

‘ 15 through celite ahd the residue waé conceﬁtrated under redUcéd

‘ *preésoré.=Purification by flash column chromatography u51ng
othjl acetate / hexane {1: 9) as- eluent afforded the‘

chlorOCyclohexanone as a colourlass llquld_(230 mg,_20 %);

20 'H NMR (CDCl3): 4.15 (1 H, m, CHCl); 2.97 - 2.85 ! H,om,

~ chex); 2.36 - 2.10 (3 H, m, chex); 2.00 - 1.87 (1 H, m, chex);
1.85 - 1.73 (L H, m, chex); 1.45 - 1.28 (1 H, m, chex); 0.97
(3 H, d, J =7 Hz, CHCHj). | o |

e,

25 ZfAmino—G—methyl—4,S,6;7—tEtrahydrobenzothiaiole.

A mixture of 2 chloro- 4—methylcyclohexanone (230 mg, 1.42
mmol) and thiourea (119 mg, 1. 56 mmol) in THF: (10 ml) was
 heated. at reflux for 16 h. The mixturé'was.Concentrated under
30 reduced pressure and the residue was purified byrflaSh column
o chromatography using methanol / dichloromethane (1:9) as |

eluent to afford the amine as a yéllbw-oi1'(87 mg, 36 %);

o : .
- 'H NMR (CDCls): 4.60 (2 H, br s, NHp); 2.44 - 2.20 (3 H, m,
35 chex); 2.03 - 1.87 (1 H, m, chex);'1.76 - 1.53 (2 H, m, chex);
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3- (Am nonet hyl ) benzoyl - DL- phenyl gl yci ne 5-net hyl - ,

t et rahydr obenzot hi azol -2-am de trifluoroacetate salt. 1H NVR (d4 .nethanol):

8.00 - W@EMI6H m Ar); 7.73 - 7.36 (7 5 H m Ar); 5PFU/GHOIESSS, CH); .

4.20(2 H s, CH2NH2); 2.96 - 2.61 (3 H m chex); 2.31 - 2.16 (1 H, :

m.chex); 2.07 1.84 (2 H m chex)58ﬁ960 - 1.04 (5 H in, chex, CHCH3).

HPLC (Luna 2, G adi ent 1): rt 4.20 mnutes. 10, LCMS (Luna 2, Gradient 4)

rt 2. 10Ln3hut es, 1&361(H4ﬂm,Ekhéﬁbe 086 (3 H, d, J = 7 Hz, CHCH3). -

3- (Am nonet hyl ) benzoyl - Y L-phenyl gl yci ne 7- ethyl 4,5,6, 7- :

- tetrahydrobenzot hi azol - 2- am de triluoroacetate salt . 15 Pr-epar ed from

2- am N {(Bhhydnseiy]l y Kehz i-nyﬁtﬁaaﬁ§ngm931aéheaﬁgkﬁy&prqp%r%dvas

. described below); the ethylideneresidue was reduced at an appropriate

- point i FeERRRY @§9h$ﬁ%9§ha§¥ﬂ§ -gagmidei Erhfdnogongeitate Z@alt.

.. 2- amgho- 7- 0X0- 4, 5 6, 7-tetrahydrobenzot hi azole. A trace of benzoyl peroxide
was added. to a, mixture of 1;3- cyclohexanedione (2.24 g, 20 mol), -

- "N br omogu ki rﬁ4d@e(23356125 &,- 030 -mol93 a(li’dH,himurka)a(l'ZSQ'ig— ’2063rrr01)‘ in

‘benzeng, ( 0 he, m.xt ur was h t reflu ho The

l&) LBﬁLtloTaiadI_I£ '7| 51 Zgug ré\§ Urgfad U’J’}ls

sol uti on was co conce traf under sol ved -

4;5}6,7_13June2005

in satuf3itied MNaHOOB: sBl 80 OhH( 180 oH); IhéZaqaeHuss sallNHeN; lsg®xt racted

" wWith et yi4 tate (3 x_ 100 and .t onbi ne orga extrats were
,concenté]a% ed‘Ef I(%Il’er 're%l‘ﬁ%’ég gégsurg B?hz9 gSlﬁﬂec%g ash .

~ col awen {zhi prat ogiephy uUs6éDg-net hanal H, dmchbﬁéﬁwethau@.(Q;Qﬂ @s aehuent to

| -afford.}lr}? keé as a yel l'ow powder (747 my, 22 a). 35 1H NIVR (dy--DNBC))

. 8.25 (2 ¢§£%>2 88 -, 2. 80 (2 H in, 13 June 2005

4.12 minutes.
2.14 minutes, 435 (MH)*.

 HPLC (Luné 2}'Gradient,1): rt
. - ILCMS (luna 2; Gradient 4): rt
Y- S

]

Example 68 . : : :
3= (Am;nomethyl)benzoylmnlL—phenylglyclne S-ethyl -4, 5 6, 7—

tetrahydrobenzoth1a291 2-am1de ‘trifluorocacetate salt.

ﬁéb_Erepared from,zéamino—sfethyl-4,5,6,7-tetLahydrobenzo~thia201e
(prepared in an analogous fashion to 2—amind—6—methyl-4,5,6,7—'"

' tetrahydrobenzothiazole described in example 67).

_ 6fchloro~3“ethYIcYQIOhexanone.

25 | _

. 'H NMR (CDC13): 4.32 - 4.24 (1 H, m, CHC1); 3.12 - 2.94 (1 §,
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,
CHoCH3); 1.03 (3 H, m, J = 7 Hz, CHCHs). R

30 |
2~hmino*5—ethyl—4,5,6,7-tetrahydrbbenzothiaZOIe.

- M NMR (CDCls): 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 - ¥55 (1 H, m, chex); 1,ﬂ6 ~ 1.26 (3 H, m, chex, CH,CH;);




. WD 02/ 47762 PCT/ GB61/ 05526 -91 COCH2); 2.58 - 2.49 (2'H, m,NoGR) 2,20 -

2:08 (2 H m CHCHCH?) .

2-am no-7-et hylidenyl -4,5,6, 7- tetrahydrobenzot hi azole 5 A solution of

et hyl megaagiygfgzbronmide (3 Min THF, 0.8 ni, 2.4 mol) VZGT/aHoEess opwi se

to.a solution of the ketone (83 ng, 0.54 mmol) in THE (10 nL) at room

t enperature under argon and the salgytion was stirred for 1 hour. Aqueous

NHQCI soI ution (1 10 m_) was added and the suspension was concentr at ed

©.under ressur e was. purified. by flash colum -
chromatd rag y%us?[ﬁg Jreret hano% %Hdéﬁfﬁ)l or onet hane (1:9) -as eluent to afford

the amne as a yeIIow solid (56 ng, 63 %-.. 15 "'H NI\/R (CDC13) 5 19- (12 H q,

-J = 6. (2 = CH=CCH2) ;
2.39 - %2%6‘1(‘?"13 ﬁ%i(z‘)"“&i Pé‘%"iﬂ%ﬂy‘%}‘{«]s e CH?d—IZ§ 1. 65 (3) H,
d, J —t@t%ah cﬁd@d@t}ﬁ&&](—#ﬁnaiﬁm mﬂ:)ﬂarmﬂ:;deéi‘.it@rmytgl yC| ne -
- 7-ethyl - , 7- tetrahydrobenzot hi azol -2-ami de tril uoroacetate salt 1H .
~ NWR fd4 rrethanol) 7.92° - 7.84 (2 H m Ar): 7.60 - 7.28 (7 H in, Ar)
5. 77 (1 Hj R GH)metﬂ'aﬁél 2 ¥lg5 ~ v:HiMHZE H? 164 A29;27685( Y1HH,md chex) ;
258-518§ m chex 2.03 - (2 H in, chex &;9 157(2H
m ches 7-2 513,- )36 (PH- T4 Jcm?cn%) m, Ah (B3P T, 52 B Broaig)
HPLC (Ig%ga ¢ adi q{lt 31) cﬂ)t —4”09?5521% nug SSeHARLY VB . @bunazz,aoer(azme,nt 4):

m I’lUt es,

.3 (Am monmﬂw:l))rbéhz?cﬁll— [34_ & thifbr d'bhé?’l'yq?@ ychn®7 3= 3-85¢ (1tHyoBeoacet at e

sall o13,qune a00R, W3 02 4?176@ RET/GROY P5B2%y =92.BoeRaragl kp Ehexsane
nner >(arrp| e 6 but using _
?ﬁ CHzCH3 0. 89 {3 H t J = 7 Hz, CH2CH3) ' - . . _'.

HPLCV(LﬁnaVZ, Gradient): rt = 4.S'minutes, o
LCMS (Luna 2, Gradient 4): rt = 2{32 minutgs, 449 (MH)*.
15 - | -
'Example 69 ‘
| 3- (Amlnomethyl)benzoyl ﬁ/prhenylglyclne 5—methyl— 4 5 6, 7—'
‘tetrahydrqbgnzoth;aqu—zeamlde trlfluproacetate salt.

zolPreparéd'from 2—amind-5vmethyl—4;5;6,7—tetrahydrobenzo—
thiazole (prepared in an analogous. fashion to-2~amino—64methy1

4,5,6;7—tetrahydrobeﬂzothiazole,-déscribed'in example 67) .

6-Chloro—3—methylcyc10he#anbne.

4y NMR (CDCls): 4.13 (1 B, m, CHC1l): 2.60 .- 2.49 (1 H, m, |
chex); 2.28 - 1.99 (3 H, m, chex); 1.97 = 1:80 (1 H, m, chex);
1.75 - 1.50 (2 8, m, chex); 1.03 - 0.91 (3 H, m, CHCH;).

30 2—Aﬁino-5—methyl-4,5,6,7*tetrahyd:Obenzothiazole;

H NMR (CDCls): 4.71 (2 H, br s, NHz); 2.62 = 2.49 (2 H, m,
chex); 2.15 - 1.76 {4 H, m, Chex)}_l.SO*% 1.31 (1 H, m, chex);
'1.01 (3H, d, T=7 Hz, CHCHj).

35 e |




_Iayers Separ The aguéous

protected am no acid N-tbutyl oxycarbonyl -D/ L- 2- chlorophe %J lé 'ﬁ (mhieh
was prepared as described below) 5 instead of the protecte ‘BW %& glycine..
N-t But yl oxycar bonyl - D/ L- 2- chl or ophenyl gl yci ne 2, 4- Di nethoxybenzylanlne

(3.0. o 03143%29, 20 mmol), and 2 10 chlorobenzaldehyde ﬁ%mﬂk 5581 9, 20
e

mol ) were dissolved in DCM (20 nL) The reaction was stlrr at anbi ent-
tenperature for 2 hours. The reacti was then diluted with DCM (20 nL)
and the organic extracts were dried©Over MgSM. The sol ution was

concena: ghat Aty USRI SRR AL DE A2 SGRLLAD 181150 so0l ved

tbutylteaﬂahydkebéﬁzaﬁhﬂhzol 66 aghid) LMl loveiceBseedsang . the reaction

was stirred at anbient tenperature for 48 hours. Trifluoroacetic acid (30
.nmt) and. tetraethylsilane (5 nL) were added and. the reaction was 20

sti rrety almanii eletipARANat W ed o . &41 (hef, 24 hawys. 7The _sel uld oy was

concentrated under r educed pressure, and the' cfude reaction m'xXture was

- di sl Bed™ nAEydr 8eAloricHackd €50 7 .- 2Q3N§2 dhd heatBalEr) ir &F.1%x f or 24
“hours. 20640030801 ldonkhe, 5eagtlon Mty 6 vas, Washer, vblf7eLhyl ggcetate.

(3 x 25 nm). he aqueols ayer was concentrated under reduce pressure

to af{%rﬂrtﬁe @haderah}ﬁa acild 04Thd dhi mo, achek maSH@ssol ved in  NaHCO3

(sat. ag., 50 nL)and washed with ethyl acetate (2 x 50. - nL). A solution. of

~di-tbutyl dicarbonate (8.73 g, 40 mml) in dioxane (10 nL) was added- and

t he re@ﬁL€|méueelat|6nadesn801$t|mﬁe&wﬂ 2ﬂﬂnmnmt¢enperature for- 12 hours.

Thod RGBTl b Sl )30 0 P 1 Al et Shft and the

ayer  was aC| th HCL (6 N
and extracted with ethyl acetate (3 x 75 nL) Evaporatlon of ‘the organic
Iayer‘é.%g ggd Bhe protected amino 35 acid as an off-white solid, which was
used Without fUrther 13 June 2005 WD 02/47762 PCT/ GBQJ/ 05526

3- (gmlnomethyl)benzoyleD/L—phenylglyc1ne 7-ethyl-4,5,6,7-
| -]terrahydrobenzothiazolﬁZ4a&ide trifiuorqacetate salt.
s : - _ _ ,

- Prepared from 2 —amino— 7—ethylldenyl 4 5,6,7- _
Utetrahydrobenzothlazole (prepared as described below), the-‘-
‘ethylldene re31due was reduced at an appropriate p01nt in the-

. synthe31s using catalytlc hydrogenatlon

20 o | | |
o ?—amino~7;oxo—4,5;6,7¥tetrahydrobenzotﬁiazole.

A trace of benzoyl peroxide was added.to a mixture of 1,3-

~ cyclohexanedione (2.24 g, 20 mmol), NubromOSuccinimide (3.56

o 25:g, 20 mmol) and thiourea (1.52 g, 20 mmol) in benzene (100 mlL)

't_and the mixture was heated at reflux for 3 hours. The solutlon

was cooled concentrated under reduced pressure and _
‘rredlssolved in saturated NaHCOs solut;on (100 mL)._The aqueoue.
solution was extracted with ethyl acetate (3 2 100 mL) and the
‘30 combined organic extracts were concentrated under'reduced

pressure. The re51due was purlfled by flash column
chromatography u51ng methanol / dlchloromethane {(1:9) as
eluent to afford the ketone as a yellow powder (747 mg, 22 %)..

35 'H NMR (eg-DMSO): 8.25 (2 H, s, NHp); 2.88 - 2.80 (2 H, m,




-93 purification. 3-(Am nonethyl)benzoyl -Df L-2-chl orophenﬁe%[écﬂorag 3-
et hoxycar bonyl -4,5, 6, . 7-tetrahydrobenzo[ b] thiophene-2-am

trifluoroacetate salt 1H NWVR (d6 DMSO) : 9.80 (1H, d, J 7 Hz, NH), 8.45
(2H, brwspozd), 8.20 (2H, d, J 7 Hz, Ar), 7.90 (1H,  d, r¢TfHddns®E), 7.70
(4H, m Ar, NH), 7.50 (2H, m Ar), 6.45 (1H, d, J 6 Hz, NHCH), 10 4.25 (4H,

m ‘CH2CH3, CH2NH2),.2.90 (2H, br s,_gPpenzo[b]thiophenyl CH2), 2.80 (2H, br

benzo[ b] t hi ophenyl CH2 ), 1.90 (4H, br s, benzo[b]thiophenyl, 2x CH2),
1 35 ( ey b; 2.8gHz, 2CH3 H15nﬁph\1tddzl)maz2,200’—adl oat é@'ﬁi I, = 5.18
m nut es LC/ZMS Luna 2, G adi ent 4) rt 2.64 mnutes, 526 M-|)+ Exanpl e
72 3- (,Qrﬁ?.ﬁ}in%[ﬁ‘]yl ) benzoy! - D/L 2-chl orophenyl gl yci ne 3-cyano 20
4,5, 6, 7-tetrahydrobenzo(b)thi ophene-2-ami de triluoroacetate, salt Prepared
in a simlar manner ‘to.exanple 38 but using the protected am no aci d S
N-t but }ﬂwwm'ﬂmﬁﬂhﬂﬂl_d@&li-tkﬁ(ﬁo'bhtﬂ’y#ghy@:ﬂbe(ldetblﬁbe&el n exanple 71)
mstgad of the protected phenyiglycine. 1H NVR (d6 DVMSO) : -9.05 (1H, d, J
7 Hz? NH), 8.15 (2H, br s, NH2), 7.90 (1H, s, Ar), 780(1H d, J 7 Hz,

s Ar), 761 idm,of 3HyImaghekdim Ziﬂ:omﬁdeA()B M7J,BOTHEH o0B ﬁL) 27405 (I H,

o LB YD stz pstied sh S @ Bagith BF BhS behoBrolPa Beheny!

- CH2), D1.6Q @iid1)brirs,Tirenzof bﬁJI)hleﬂphﬁcBth teﬂ?ief.lﬂ&)tre ﬁﬁder argdnldna@ 2005

WO 02/47762 PCT/,GB01/ 05526, -94 Hplc (Luna 2, Gradient 1):.rt 4,48 mnutes
the solutlon was stlrred for 1 hour. Aqueous NH4C solutlon (1 '

10 mL)_was added-and the suspen51on was cdncentrated under

*  {’ ‘reduced pressure. The residue was purlfled by flash column : -

et

chromatography u51ng methanol / dichloromethane (1: 9) ‘as

eluent to afford the amine as a yellow SOlld (56 mg, 63 %).

15 NMR  (CDCls) : 5 19 (1'H, g, J= 6.9 Hz, CHCHs); 4.97 (2 H, br
s, NHp); 2.61 - 2.52 (2 H, m, CH=CCH,); 2.39 - 2.30 (2 H, m,
" NCCHz); 1.84 - 1.73 (2 H, m, CH,CHxCH»); 1.65 (3 H, d, J = 6.9
Hz, CHCHs) . - ‘ ¢ ST

20 3 (Amlnomethyl)benzoyl—D/L—phenylglyclne 7—ethy1 -4, 5 6 7—

tetrahydrobenzothlazol-Z -amide trlfluoroacetate salt

' NMR (d methaniol): 7.92 ~ 7.84 (2 H, m, Ar); 7.60 — 7.28 (7
CH, m, Br); 5.77 (1 H, s, CH), 4.11 (2 H, s, CHNH); 2.74 -
25 2.60 (1 H, m, chex); 2.58 - 2.40 (2 H, m, chex); 2.03 - 1.86
(2 H, m, chex); 1.76 - 1.57 (2 H, m, chex); 1.53 - 1.36 (2 H,

m, CHeCH3); 0.92 (3 H, t, J = 7 Hz, CH,CHi). |

I

4.25 minutes.

2.22 minutes, 448 (MH)*.

HPLC (Luna 2, Gradient 1): rt
30 LCMS (Luna 2, Gradient 4): rt

]

Example 71 ‘
3~ (Am:.nomethyl)benzoyl—l)/ L-2- chlorophenylglyclne 3- .
~ethoxycarbonyl -4,5,6, 7- tetrahydrobenzo[b]thlophene~2~am1de

35 trifluoxoacetate salt




5 ° Tosedr8a8eh Sane o 4es

LC/MS (Luna 2, Gradient 4): rt = 2.33 minutes, 479 (M—|)+ B(.?une2%073 5

3- (Am nonet hyl ) benzoyl - D/ L- 2- chl or ophenyl gl yci ne 4,5,

t et r ahydrobenzot hi azol - 2- am de hydrochl ori de salt

3- ( BOC- A o978 hyl ) benzoyl - D/ L- N- (2, 4- di met hoxybenzyl ) - CT, BO1/05526
chl or ophenyl gl yci ne 2- (net hoxycarbonyl oxy)-1,1 10 di nethyle y?am e: A

~m xture of 2-chl orobenzal dehyde (1. 129%9 8 mml) and 2, 4-
n

di met hoxybenzylam ne (1.2 ni, 8 nmol) di chl or omet hane (5 m) was
stirred at roomtenperature for 1 hour. The solution 15 was dried using

" sodi um sul phate, filtered and evaporated in vacuo. The resulting oil was

di ssol vedeparsadt hanohe( Bemartbnannaﬁd a3 (dhdgsrand nanetdyidgesrei ¢ acid (2.0

I, soc ang %) ropyl.- meth I car bonat e (Tetrahedron,
61_ P?‘y%bé’déf ¢dP/Fe T eaction 20 mixture:

was theshbbibpREngng1heaned (ahiehCs réavsed The adsapihea Bhixbiie vas
absorbed onto silica and purified by "flash chromatography, eluting with

et hyl® atBFheRd/ OfickBRePTPRECTEES PRER ¥} HHG g were col | ect ed and -
-evaporated in vacuo to glveafoam(BBg) 25 1H NVR (CDC13): 7.62 (1 H,
~.bs, NH); 7.44 (2 H m.Ar 30 (3 H, Ar) ; 7.15 (3 H m Ar) ; 6.63

(1:H, biv- uwmmarb@l QAL—?rrculo;ophmyﬂglympe 6.21 (1 H, s, Ar) ;

5.45 (1 H S, CHXCIPh): 5.03 (1 H, in, NHBoc): 4.65 (1 H, d, J= 13 Hz, 30

CH2DWP): 4.53 (1 H, d, J = 13 Hz, CH2DWP): 4.3 - 4.15 (4 H, m. NHOH2 &

.'CHZO) %; ‘YﬁD@BeEhosybaw)IlSminé ((33 f@O il ,ON&)3 4 g3 620 (Iﬁth]:l) san@\ey ; 1. 43

‘?ﬁ%?e%%ﬁgéﬁ‘gdg 525 ?Br?y(ggo?ch ¢, bas O#%ég/z/ 47762

PCT/ GBCiviOBGIZG(Z()QﬁLPot asheumaeltumutvcae dﬂ::(ﬂ:eﬁjrﬂr aimlﬂl%tn THE 9.4

““El) M@Emperature for 2 hours The reaction was.then dlluted w1thr

DCM (20 mL) and the organlc extracts were dried over MgS0,.

The solution was concentrated under reduced pressurerand'the
15 resulting mixture dissolved in DCM'(ZO mL) . Acetic ecid {1.15
.~ mL, 1.20 g, 20 mmol) and ‘butylisonitrile (2.26 mL, 1.66 g, 20

mmol) were added and the reabtion'was_stirred atrambient .

temperature for 48_hoUrs. Trifluoroacetic acid (30‘mL)hendf.,ﬁ

tetraethylsilane (5 mL) were added and. the reactlon Was

‘2Q‘st1rred at ambient temperature for a . further 24 hours The

- solution was concentrated under reduced pressure, and the :
crude reaction nixture was dlssolved in hydrochloric acid (50

WL, 6N) and heated at reflux for 24 hours. After cooling, the. -

'reéotioh mixture was washed with ethfi acetate (3 x 25 mb) .

25 The aqueous layer was Conoentrated‘under reduced pressore to
afford the crude amino acid. The amino acid was dissolvedfin
NaHCO; (sat. aq., 50 mb) and washed with ethyl acetate (2 x 50
mL). A solution of dl—ﬁbutyl dlcarbonate (8.73 g, 40 mmol) in

- dioxane (10 mL) was added and the resulting solution was

30 stirred at ambient temperature for 12 hours. The reaction
mixture was diluted to 100 mbL with diethyl ether and the
layers sepsrated. 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.




added to a stirred sol ution of the nethyl. carbonate (3.3 g
%t“r'rfe%é oom

dry THF (40 nL). The reaction mxture was then allowed to
tenperature for 2 hours. The mixture 5 was then acidified with HJ (conc.
ag.). Th@ deewting solid was filtered off and the yel | paw/esbriossen

‘evaporated in vacuo to give an orange oil. This was purified by flash

chromat ograhy, eluting with ethyl a_(gad,t_ate / hexane. The desired fractions

~were coll eCt ed and evaporated to give the 10 nethyl ester as a white foam

(1 8 gur ok A solution of the .ester (1.8 g, 3.1 mml) in THF. (15
stlrr and et hanol (15 nl) and water (5nL) were added, . foll owed

' by Li OH. H20. (26 nmg, 6.2 mmol ). The soI ution was 15 heated at 60Cfor 16
- hours, 3= *}%;%%‘ﬁ}ét%gaw&% %i"’al?/racé) YLaithy Ryl gdpye dhe THE and.

et hano

" acet at ethéRydarboniile- 450 EUB- St rihydrolesn ze [l £hiscphend24Gmide My, then.
.extracted with ethyl acetate (100 nL). The dried extract 20 (MySH4). was.

resi artitioned between water (70 nL) and et hyl

flltéréﬁ%ﬂﬁ°€\?§§@r‘§tﬁﬁblvethe acid as a white foam (1.29.g). 1H N\R
(CDC13) : 7.58 (1 H m Ar) 744(2 H m A); 7.3 (3 H m A);, 7.15 (3

“H m Ar):; 6.35 (1 H d Ag)976 21 2-')5(§ gslgéAr 5.66 (1 H,

s, CHzEjiPNMR $cda N0 k¢ ’%BNH%&I) ‘dg: go7( Hzp NH EHBDVP) ;4. 45 |

(1 H ‘ilzgzgg 1§0H%zn DMPh H‘%(,S%&r()g H. Oa? (JlrF R,Hz NHEHR)Kr)3. TR ABH,

3- (Am it hyl )Zheniﬁylr- Ij’-L5QZ b?ﬁiorlbph%ﬁ&d g% yE? nélfj,r 5d5 $_6 Hz, NHCH),

g
[

met hyl am no) propyl ]-3-ethyl carbodiimde .
hydr ocﬂﬂmm{@](tmppr@szyﬂg Cifp 53 0) (3 Prhydr 232981 ADERPEEYazol e (72

di ’ne?hﬁ‘z oF b 22 ?‘2‘3 rﬁ) Ras DEhR8 ? hEBPHEA320 2. 88, MNP1D. 39 (_BH

| ;g;t g@h)z/qg%qibe(rﬁpt Edda@izt%lgam Nﬁzwﬁoghé@rl(gﬁ sgktsA solution of the above

mamde vvés stirre room
t, J 8 Hz, CHyCH3) .

15 Hplc (Luna 2, Gradient 1): rt = 5.18 minutes |
LC/MS (Luna 2; Gradient 4): rt = 2.64 minutes, 526 (MH)*

_VExample 72 , . ,
3- (Amlnomethyl)benzoyl—D/L— —chlorcphenylglyc1ne 3~cyano-
| 20‘4 5,6, 7- tetrahydrdbenzo(b)thlophene-Z—amlde trlfluoroacetate
salt '

Prepared in a 31m11ar manner to example 38 but u31ng the
'protected amino acid AFﬁbutyloxycarbonyl D/L 2— '
25 chlorophenylglyc1ne (descrlbed in example 71) instead of the
- protected phenylglycine. '

'H NMR (ds DMSO): 9.05 (1H, d, J 7 Hz, NH), 8.15 (2H, br s,

NH,), 7.90 (1H, s, Ar), 7.80 (1H, d, J 7 Hz, Ar), 7.50 (1K, m,
30 Ar), 7.40 ( 28, m, Ar), 7.30 (2H, m, Ar), 7.05 (1H, m, Ar), |

6.15 (1H, d, J 6 Hz, CHNH), 4.00 (2H, d, J 6 Hz, CHNHp), 2.50

(2H, br s, benzo[b]thiophenyl CH; ), 2.40 (2H, br s,

benzg[b]thiophenyl'cgz), 1.60 (4H, br,s} benzo[b}thiophenyl,
2% CHp). - |
35 e




tenperature and 4,5.,6, 7-tetrahydrobenzo[ b] -t hi azol - 2-am ne_ (synt hesi sed
as described in exanpl e 23) was added and the mixture allbwdiet2P0st i r
overni ght. The dinethyl formam de was 5 renoved under reduced pressure and
‘the reswduexqraszitioned between water (20 nlL) and ethyl preai@fifasizaOonl) .
The ethyl acetate | ayer was then washed with HCL (1 M 20 nL) and NaHCO3
(sat., aqg., 20 nL). The dried (MgSOU4Yyaet hyl acetate |ayer was absorbed -
onto SI|ICa and purified by flash chronmatography 10 eluting with ethyl
acet at éipldeanes Iheeﬂasleml iy acttons 4.ver aiaollkect ed and evaporated to

give t am de as_a oj | 127 ng) .The oil (127 0.18 ,mmol) was
~di ssol rv][e%ﬂﬁ @r‘é‘h‘?o? rré %ntlé anﬁttrl gtﬁésimil eeo. (51 MPHlas added,
followed by trifluoroacetic acid (5 nL). After one hour the solvent was

removed i'n vacuo and the residue purified on an SCX ion- exchange col umm,
el uti ndE¥aedd N NH3/ MeOH in  dichior orrethne The resul ting oil was

B o RS B0 S SO R R G g BIR (ML) 3.

H m /&étréhﬁﬂréﬂehkoﬁhlaﬁ&ﬂ}ﬂﬁémldé EyﬁﬂloE&r1@H2Hth 2.62 (2 H br -s.
t et rahydrobenzot hiazole C(7)H2); 2.52 (2'H, br.s, tetrahydrobenzothi azol e
C(4)H2); 1.77 .25 (4 H, br s, tetrahydrobenzot hi azol e C (5)H2 and, T(6)H2)

Hpl ¢ (L - G t 4
rf g‘g:gg é?%&?%ﬁﬂbﬁggh%l)béﬁzcgﬁ ﬁ?rﬂhﬂqbei ol frleMH oelyah 2471 ) zad'en )

3- (A rehviersphervnigiycipe- 2= mhyhomea@bommymlné-& S
eth c t rahydr obenzo[ b] t hi ophene-2-anide - '
'trl Tcil uoroagﬁégjf%ts%??‘zﬁégprepar ed in a.simlar manner to exanple 6 but
using the 13 June 2005 WO 02/47762 PCTI G301/05526 97 protected am no acid

N—t but yl-oxycarbonyl - D/ L- 2- et hyl t hi_azol .
1¥ g’ure o¥ 2 chlorobegzaldehyde (1.12 g, 8 mmol) and 2,4~

' dlmethoxybenzylamlne (1.2 mL, 8. mmol) in dichloromethane (5
mL) was stlrred at room temperature for 1 hour The soluticn
15 was drled u81ng sodlum sulphate, flltered and evaporated in
vacuo. The resultlng oil was dlssolved 1n methanol (30 mL),_
" and 3- (N-Boc- amlnomethyl)ben201c acid (2.0 g, 8 mmol) and (2—
‘1socyano 2—methyl}propyl methyl carbonate (Tetrahedron, 55
_ _(1999) 7411-7420) (1.26 g, 8 mmol)rwas added. The reactlon
720‘m1xture7was then stirred and heated-at;609c for 3*days;'Thef
| ‘reaction ﬁixture was absorbed onto silica ahd purified hy
"flash chromatography, elutlng with ethyl acetate / hexane. The
de51red fractions were collected and evaporated in vacuo to
._glve a foam (3.3 g).
25 | |
o NMR'(CDC13): 7.62 (1 H, bs, NH); 7.44 (2 H, m, Br); 7.30 (3
H, m, Ar); 7.15 (3 B, m, Ar); 6.63 (1 H, br s, NHCMe;); 6.35 (1
H, d, J= 10 Hz, Ar); 6.21 (1 H, s, Ar); 5.45 (1L H, s,
CH2C1Ph); 5.03 (1 H, m, NHBoc); 4.65 (1 H, d, J = 13 Hz,
30 CHeDMP); 4.53 (1 H, d, J= 13 Hz, CH,DMP); 4.3 - 4.15 (4 H, m, .
' NHCH; & CH20); 3.76 (3 H, s, OMe); 3.74 (3 H, s, OMe); 3.62 (3
H, 5, OMe); 1.43 (9 H, s, Boc); 1.25 (6 H, s, CHMes)

_3—(BQC—Aminomethyl)benzoy1~D/L—NL(2,4%dimethoxybenzyl)-2~
| 35 chlorophenylglycine




yl gl yci ne (prepared as descri bed bel ow) instead of the cte
~phenyl gl ycine. 5 N--t-butyl oxycarbonyl - D/ L- 2- ethylthlazol @Fﬁl Pne A
sol ution of ethyl- y-chl oro-a-oxi m noaeetoacetate(2.00 g, 10.3 mmol)

andt hi opyopremem de (0.92g, 10.3 mmol) in dry benzene (2oTRiBo1wERsheat ed
~at ref lux. After 4 hours, the 10, reaction mxture was poured onto NaHCO3
“(sat. ag., 50 nL). The resulting mgture was extracted with ethyl acetate
(2 x 50 nl), and the conbined extracts dried over MgSO4 and evapor at ed

under r@@ugeglﬂmeﬁérwébuftﬁaaechgpsampgrnp@ym(ﬂﬁhyHFaCBtatﬁmbexamas1:4)
t hen afforded inpure ethyl a-oximno-2- gflthlazole 4- %ﬁstate
(0. 83g)299¢@" &P AeSbiFHRA WaRl v hean aﬁs%?v%tlil neRREABREE243n) Yand fornic

acid (5@%ﬁﬁmol)19nna&y a8 agoedr) Thendl xbaeeivasmeaehed wasOEnhand zinc
dust (1.00 g, was added portionw se over 30 nminutes. The

j'reactlO%lh@H?@reomﬁglel@%mé@omotﬁﬁpﬁiﬁBuFﬁoﬁ?¥e%pEPHFﬁreThén@l§¢PFﬁed 20
for & Nyt ondheasohyiion waey fiep (bher og. Pasthbedebgiping switla sol i o

; B, and extracted wth acetate . The conbi ned
'fextract%aﬂefeltﬁEﬁdd@féda@@dtb@aﬁeiéP@dSP utaﬁmoeaaporated in vacuo

D L-2- eg§y££9éa§8'aéaﬂ+§ ¥§ineTﬁ£Eyha 5#&51%9eéﬁb¥?ggésﬁ mml ). 25 The

_-ester: di ssol ve n tetrah uran (50 ni).
~Tri et hythnomet¢grahwm eBu@lnﬁDW}thastaMaeécetetﬁo%ehexbyed|f@EbutyI

_ dICarboﬁgéfﬁég E; gtlgng_ﬂgpg)coﬁﬁgg 8?55&'89a g%atQBWEEﬁgRS%Z§ and the.

- overnig Fure Was concen m’) was “a

fvsolunlomeEhylaeseerwa$haeWhyte3®oameKaté g2 2. QOmNDﬂ) -The conbi ned extracts

were evaporated to afford

:-$+t but'yl oxycar bonyl - D/ L-2- ethylth|620l 4- ngIyC|ne et hyl est.er (824 nmg)
as a gohdsolothionThe ohé wasedi $30Bved Bnl meohanoh IBF nils aid sedi um

o S el B B 18 80 e b S LB B B ot Canc
the 13 ﬂuDEoQQGSbyVEIOB[HJTGZZG@H@LIKHZ05525) The solution was S
i5 heated at 60°C for 16 hours. The reactlon mixture was
. : concentrated to remove the THF and ethanol. The re31due was
“fpartltloned between water (70 mL} and ethyl acetate (40 mL)
The aqueous solutlon was aCldlfled w1th HC1 (1 M), -then 7
extracted with ethyl acetate (100 ml) . The'dried'extract 7
,fZO (Mg504) ‘Was flltered and evaporated to glve the a01d as a whlte
- foam (1 29 g). ' ‘ a

14 NMR (CDClg){ 7.58 (1 H, m, Ar); 7.44 (2 H, m, Ar); 7.3 (3 H,
. m, Ar); 7.15 (3 H, m, Ar); 6.35 (1 H, d, J=10 Hz, Ar); 6.21
25 (1 H, s, Ar); 5.66 (1 H, s, CH2C1Ph); 5. 18 (1 H, m, NHBOC),
 4:59 (1 H, d, J = 13 Hz, CH,DMP); 4.45 (1 H, d, J=13 Hz, .
CHDMP); 4.28 (2 H, d, J = 5 Hz, NHCH»); 3.72 (3H, s, OMe);
3.58 (3H, s, OMe); 1.44 (9H, s, Boc). | |

"30 3- (Aminomethyl) benzoyl-D/L-2-chlorophenylglycine 4,5,6,7-
_ tetrahydrobenzothiazol-2~amide hydrochloride salt |

A solution of the above acid (250 mg, 0.44 ‘mmol), 1-[3-
7(dimethylamino)propyl]—3—ethylcarbodiimide'hydrochloride {101
35 mg, 0.53 mmol) and 1—hydroxy—7jazabenzotriazole (72 mg, 0.53




-98 solution extracted with ethyl acetate (30 nL) The aqueous |ayer was
‘then acidified to pH 4 with 2N HCl, and extracted with ettdung®Pate (2 x
20 nL). The latter extracts were conbined and evaporated to afford
N- t - but wiooeyozezbony| -D/ L-2 5 et hyl t hi azol - 4-yl gl yci ne (4®¢THo188528 White
solid. 1H NWR (CDC13): 10.1 (1 H, br s, COZH), 7,20 (1 H, s, .thiazole .
"CH), 5.85 (1 H, br d, J =6 Hz, NHBog}. 5.52 (1 H br d, J_ =6 Hz, a-CH),
3.05 (2 H q, J =5 Hz, CHZCH3), 1.49 (9 H, s, 1OC(CHS) 3) , 1.42 (3 H,.

St J'—ﬁﬁdiqvlﬂjé%%gﬁhylformamlde (20 mL) was stlrred at room
3- (Ami nonet-hyl ) benzoyl - I¥ L- 2- et hyl t hi azol - 4-yl gl yci ne. 3-

et hoxy CeRTIRABATIE B, FF- 4 e%r Gy UEobeARBEEPPRNGSHE et i@rcde 2-anine |
i SRR Rt R s el B ), 100
(1H,  @ixgyre GIJYad, ton SCHNHpyern 20t 2HThe, dmmagwyb EormppicRHwas o
- CH2NE2 2 2:50 -
(2H, |~EJs) eﬁ’g‘% (Lﬂan op%%%g%}éfggi&ég ?%H Q%%ch[éa%]zl% &{%‘?ﬁo[{ telr?y%dC'Z_'x) CHZ) .
1.30 (:m;tvteerﬂ%lt@tezi {50 (BK) and E€:By). HpledtatleunB 02 mid. actirentetlh)yl rt 5. 17
- m nut d 5.+ D27 :

Exgﬁpfe Cfé no]%_rg'?%?/l SB%ﬁzlgggﬁﬁfAi) Wiﬂ-‘t ﬁlﬁ%‘t glazrﬂdlmétépeﬁl'dl )?(glic#] ano-
- 30 4,5, (Gsakteiqahm abkhzoThet GrbpleMg30a dehyili tbatatacebate waalt :

P t t hat _d 38 bt

e iAo ahf, POR) eRERe Rl HAST IRt usi g

et hylot ke Janoil rrat-wil 1oh ye:tml(deeﬁatbegl haxenarrplmxe B)s it %ﬂadtflol‘& June 2005

VO 02/%&5&3(5§E¥é§%§é0§§ Geﬁagorated to glve the amide as a yellow -

oil (127 mg) -

The oil (l27 mg, O 18 mmol) was dlssolved in. dlchloromethane
15 and trlethy51lane (0 06 mlL) was added followed by
r_trlfluoroacetlc acid (5 mL) After one hour -the solvent was
removed in vacuo and the re51due purlfled on - an SCX ion-—
exchange column, eluting with 5° 2 N NH3/MeOH in _
"dichloromethne. The resultlng 0il. was treated with ethereal
20 HC and isolated as the HC1 salt.

Iy NMR (MeOH): 7.88 (2 H, m, Ar); 7.58 (1 H, @, J =9 Hz, Ar);

7.45 (2 H, m, Ar);.7.32 (3 H, m, Ar); 6.22 (1 H, s, NHCHAT);

4.1 (2 H, s, CH@H&);:Z.Gz (2 H, br S¢atetrahydrobenzothiazole

C(?)Hg)- 2 52 (2 H, br s, tetrahyd;obenzothiazole C{d)Hz); 1.77
.25 (4 H, br s, tetrahydrobenzothiazole C(5)H; and C(6)H,).

Hplc (Ldna-2,3Gradient 1): rt = 3.95 minutes.
LC/MS (Luna 2, Gradient 4): rt = 2.22 minutes, 455 (MH)'.

'BO_Example 74 , ‘ ,
3~ (Amlnomethyl)benzoyl—D/L—2—ethylth;azol 4~ylglyclne 3-
ethoxycarbonyl 4,5,6,7- tetrahydrobenzo[b]thlophene—z—amlde

trifluorocacetate salt

35 Prepareghin a similar manner to example 6 but using the




-

the protected phenyl glycine. 'HNWR (CDC13) 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), '3Jung 308 s,
NH2CH2), 5.2.95(2H, g, CH2CH3), 2,35 (4H, br s, benzo[b]thi ophenyl, 2x

- CH2), 1spotidHis2in s, benzo[b]thiophenyl, 2x CH2), 1.25 (P&Irl{GB()tl,",(}sﬁbB(}IZ.)
‘Hplc (Luna 2, Gadient 1): rt 4.46 mnutes 10 LC M5 (Luna 2, G adient 4):

rt = 2.28 mnutes, 480 (MH)+ ExanplLeg-(6

. 3- (Am -nonet hyl )benzoyl D/ L- 2- net hyl t h| azol -4-yl gl ycine benzthiazol - 2- ani de

15 Pre e e I yex ngH Athe Jraieatieth - @ Ao aci d
N- t but &?{(gg%g]?%gnﬁﬁg%/ﬁg%&ﬁeyﬁy%ﬁo%f@ﬁ gd%é{:ll ne/t (whi ch lrejs\zé/as pzr epared in

" the sanelghbyciret ipregasedi peddescribed below) instead of the
" thbutyl gé(}/g@%‘gggxl %hyg e&ﬁxkgm azol -4-yl glycine in exanple 74.20 but usi ng
[ am f _

t.hi oac nsfea i opr opi onam de) instead. of the prot ect ed

-',"phenylglym ne. 'HNMR (d9 MeOH) 7.84 (2H, m Ar), 7..7 (1 H d, J 9 Hz,

) B tdasednlf oo Sy e ikl %, (1 25,1 f’H,
5, CHthi azol e) 4.03 (2 H. S, CH2NH2); 2.57 (3 H s, CH3) HpIc (Luna 2,

. ~Gradient 1):. 3.56 minutes. 30 L M5 (Luna 2, Gradient 4): = 1.68
'm nutesh ﬂQBu’EMP)’l ofeRhRylle¥=G 171(?90V\)@r@XéS?hPﬁé§?§@élce§€§8rd?n& tS 't he -

2005 i o/ TOED Bkl ey EPAckIfn ! @R AT, 0. SBT3 June -

~-3- (Ani. noertbyk) H@hz k) - Dak- plaehyl:iglay:cmeémmyﬁ%lfdt-ar il hours, the- _
' Fetﬂﬁﬁygggggngg &thGt%pQgg %oﬁgegeonto NaHC03 (sat. ag., 50 mL)._The

a(' ‘ resultlng mlxture was’ extracted Wlth ethyl acetate (2 x 50

mL), and the comblned extracts drled over MgS0Os and evaporated
' underlreduced,pressure. Flash chromatography.(Ethyl; -
'-.acetate-texane 1:4) then afforded impure ethyl a—oximiho 247
- lﬂ-ethylthlazole 4 acetate (0. 83g) The crude ox1me was then 7
. dlSSOlVEd in methanol {25 ml.) and formic acid (50 ag., 10 mL)
; was added. The mlxture was cooled to 0°C and zinc dust (1.00 g,
‘15. 3 mmol) was added portlonW1se over 30 mlnutes The reaction’
B mlxture-was allowed to_warm to room temperature, apd atirred N
*20-for'6'hoUrS"The solution was then filtered, basified to pH 9
© with solld NaHCOg, and extracted with ethyl acetate (3 x 80
-‘mLf. The comblned extracts were then drled .and - evaporated to
- afford D/L -2~ ethylthlazol 4-ylglycine ethyl ester (0.56 g, 2.6
mmol). . L
‘25 The'ester‘(560‘mg; 2.6 mmol) was dissolﬁed‘in tetrahydrofuran
' (50 mL),'Triethylamine {0.4 mL, 3.9 mmol) was added,-folloWed
by di—tfbutyl dicarbonate (0.57 g, 2.6-m@ol),.After stirring
lat.room7temperature overnight the mixturelwas concentrated, .
- water (20 mL) was added and the solution extracted with ethyl
30 acetate (2 x 20 mL). The combined extracts were evaporated to
afford N-t —butyloxycarbonyl D/L -2~ ethylthlazol 4—ylglyc1ne
ethyl ester (824 mg) as a golden oil. The oil was dissolved in
'methanol (25 mL) and sodium hydroxide {2 M aqg., 5 mlL} was
: added After stirring at room temperature for 2 hours the

-35‘solut1Qn%was concentrated, water (30 mL) was added and thé




. PCT/ CBGY/ RfaR26cpci

Prepared from 2 am no- 3- pyri d- 4 yI -tetrahydrobenzo(b)th| ophene 5

(synt hesi sed using general procedure A). 1H NMR (CD3CN) 8.b6%Jyne 3405p, s,
NH) | 825(2H d, J 8 Hz, pyridyl CIH & O6H), 7.95-7.28 (12 H, NH & 11 x
Ar), 5. 500024HS2 d, J.6 Hz, (x-CH), 4.19-4.09 (2 H m ArCrRibansss
2.75-2.65, 10 2.40-2.28, 1.84:1.73 & 1.72-1. 59 (4 X 2H 4xm
CH2CH2CH2CH2) .  Hplc (Luna 2, Gadiesg-1),; rt 3.42 mnutes. LC/ M5 (Luna ,

-2, Gadient 4)c rt 1.93 minutes, 497 (MH). 15 Example 78 -
-3- (Arm@mﬁutyﬂo):b%msdcﬂahwﬁfﬁﬂyémyp HCeBat &l {3HURY] sUl @ﬂw aqueous |

ophen am de. 20 Prepared from

, tetrah robenzo(RQ)th : o
2-amin é’etret”"taso&gl}ﬁnslﬂ"fwl%%ﬁ%l‘@l@ir%b‘éh‘ib(%1)‘t%@bph%ﬁ@ €§\]ﬁ@ﬁ5§ﬂsed usi ng

generamtmr@@@ﬂ%o@tatww&(m; (c@ﬁékﬁa@‘é@@d@ﬁ@ﬂa@fsr%%‘ers) 10. 75

(1 H s, 25 bonded NH), 8:25-7.24.(11 H, m . NH), 5.74-5.66 (1
H m C&W@P«)ﬂ afel @V@Pf{rzaﬁ@d o Aammzy—tzb%ykomc@nbpnyh—wlu 2=

CH2CER S2Ghi2 )i a1 431k uﬁ( ngo?)m )1 80=1. @Qlﬁ%j%éliﬁunawmzwzmz)

30 Hplc (LCuna 2, G adient "1) m nut es 2, Gradient
4): rt = 2.98 nminutes, 540 (M—I+) Exarrpl e 79 13 June 2005 WO 02/ 47762
t hyl.) hen D e yGi
3- phenyl sul f onyl - et r é]ydr 2%20%%) '[Bﬁl §8ﬁﬁ}1 Jr Q@dgy gf e%a:ﬁ & rzg:ane
2- ami n&H3+ple@i sl Flonydr it efrah@dﬁmbemﬁﬁéb)t h o@hema Hsyhrhesl ged 6Gsing

_ﬂenﬁiab phag)%ﬂ 1@)57 %‘*P‘g/gl'fa[?mmg%%zgzégéﬁﬁ)’ éé@( HZ NH) 78_H;,8 '(io

a- G, c4ci=13)é1) 00 :(242-' {3y, AECHZN'EQ}; H% 70(:3{2@143(4 Hom

e}

3- (Am:momethyl)benzoﬂ—n/z.-'- —ethyl-thiazol-4~—'y1g1ycine 3-
ethoxycarbonyl- 4 5,6, 7 tetrahydrobenzo[b]thlophenev2~am1de
trlfluoroacetate salt : '
15 B
' NMR (d; acetonitrile): '8.05 (1H, s, Ar), 7.90 (1, d&; T 7
Hz, Ar), 7.60 (1H, d, J 7 Hz, Ar), 7.45 (1H, .m, Ar), 7.35 (1H,
s, Ar), 6.00 (iH, m, cHﬁﬁ)- 4.20 (2H, q, CHoCHs ), 4.10 (2H, s,
_ CHﬁMh), 2.95 (2H dy,. CHﬁ}h), 2.70 (2H, s, benzo[b]thlophenyl
QQ‘CHZ), 2.50 {(2H, s, benzo[b]thlophenyl CHZ), 1.80 (4H, s,_
| 'benzo[b]thlophenyl 2% CHp), 1.30 (3H, t, CHs), 1.15 (3H, t,
CHy) | |

| Hplc (Luna 2, Gradient.l)ﬁrrt 5.17 minutes
25 ' ' |

LC/MS (Luﬁa 2 Gradient 4): rt =‘2.69 minutes,'527 (MH) Y

' Example 75
- 3—(Aminbﬁethyi)benZoYl-D/L~ —ethylthiazol 4-ylglycihe 3—dyand—'
‘30'4 5,6,7- tetrahydrobenzo[b]thlophene-z amide trlfluoroacetate
salt '
Prepared in a similar mariner to that described for Example 38
. -but using the protected amino acid AFﬁbutyloxycarbonyl~D/L—2~
357ethylthiﬁtbl%4rylglycine (described in example.74lvin5tead of -




CI-lZCI—lZCI—lZCI—lZ) CI-|2C:I-|2CI-|ZCI-|2 peaks obscur ed by DMSO peak ar OHZ]?
" Hplc (Luna 2, Gadient 1). rt 4.80 minutes. 15 LC/I\/IS (Luna ”f@r?&(ﬁ’?ent 4):
rt = 3.06 mnutes, 560( MH). Exanple 80

3- (A nowetdmhidaenzoyl - D/ L- phenyl gl yci ne- 20 .  PCT/GBO1/05526

t et rahydrobenzo(b)thi ophen-2-anmide trifluoroacetate salt Prepared from .
2-am no-4,5, 6, 7-tetrahydr ot hi anapht h@%e synt hesi sed as descri bed bel ow and
‘the nmethod of Exanple 1 25 2- Amino-4 6, 7-t et rahydr ot hi anapht hene A

- solutio dr ot hi anapht hene (910 , 5.98 mmol),
'ﬁydraélﬂeghggggggefélghgn§l%§&ﬁiﬁéoI) and KO (730 (ng, 130 mol) in )

“ethylene glycol (4 mL) was heated to 170C. 30 After 6 hrs the solution was’

cool-ed sﬁlq\?ﬁ OQ%D(%%C}O 213 aq[ge%%)The] r’ggﬂ r trrpcé§d(l\24’5 %Hg:l

(1IN, aq. concentatdd in vacuo t'o dfford crude
tetrahydr 6t leanapmhénQSas{la bdewy @i IHz(,6NﬂCHg), 3A9ﬁor(t2iHon sef NHpb; )oi | (423

) (807 §3236 M mpcBEHUG 25N LG Phriy e I ey 2 e

-~ mmol ) . @Hs ) ,addesd didmwirae s tﬁaxmiw]map‘hem},ﬂl@:ac{]lﬁ 12 25 ThBH
‘reactlo nhé e was all'owed to warmto roomtenperature, stirred for 2°
hr s, 't hed ured onto ice (50 g). After 5 allowing the ice to nelt,
Et OAc (50 nt) was added, and the soI ution extracted with NaHQ3 (sat.

ag. ;. d HCL( 1N, 8 _The xtur was: concentrated in vacUo-‘
and pulflgk egEBQ asﬁr@ﬁﬁgﬁﬁtg g d%l Gfe: hexane 1: 10) :
' CO||E@tLUgMBhQLﬁﬂQtZatGQaa@ent04§ffQtd—ZZDQBrﬁlﬁu5e§?743@ (MH)* S
~tetrahydrothi anapht hene ‘as a yellow oil (48 ng). The oil was then

éil ssolved in MeCOH (2 nl), 10% Pd/C (10 ng) added, and the reactlon mxture.
was StlEkgﬁ{P\lgl‘738 hrs under an at rmsphere of L o

3- (Amlnomethyl)benzoyl-D/L 2—methylthlazol—4—ylg1yC1ne
benzthlazol—2—am1de
15 : , ,
Prepared as describéd for éxaﬁple'lﬁ but using the protectéd
amlno acid AFibutyloxycarbOnyl D/L 2-methythiazol- 4- ylgly01ne
_(whlch was prepared 1n the same way as. that described for N~
,tbutyloxycarbonyl D/L 2- ethylthlazol 4 ylg1y01ne 1n example 74
—7207but u51ng thloacetamlde lnstead of thloproplonamlde) 1nstead

of the protected phenylgly01ne

FEREEN

1H.NMR (d* MeOH): 7.84 (ZH,“m, Ar); 7.7 (1 H, d, J =9 Hz, Ar);
7.58 (1B, d, J =9 Hz, Ar); 7.52 - 7.38 (2 H, m, Ar); 7.35 (1
25 H, s, Ar); 7.26 (1 H, t, J= 6 Hz, Ar); 7.14 (1 H, t, J= 6.
Hz, Ar); 5.95 (1 H, s, CH-thiazole); 4.03 (2 H, s, CHNH;);
2.57 {3 H, s, CHa). ' |

Hplc (Luna 2, Gradient 1): rt = 3.56 minﬁtes. _
30 LC/MS (Luna 2, Gradient 4): rt = 1.68 minutes, 438 (M").

' Examples 17~ 79 were synthe31sed accordlng to the method of

Example 38 using ‘the indicated amine.

35 Example.?7

ppm




hydr ogen. The m xt ure was then flltered through celite to ﬁfford
2- Ami no- 4, 5, 6, 7-t et r ahydr ot hi anapt hene (31 ng) as a 15 yel? W5 408Rhi ch was

-used in the subsequent synthesis without- further purl fication.

3- (Am n@igRizAY162) benzoyl - IV L- phenyl gl yci ne- PCTIGBO1/03326
t et rahydr obenzo(b)t hi ophen-2-amide trifl uor oacetate salt 20 1H N VR (d3
acetonltrlle) 9.58 (1 H s, NH, 7 3@ 7. 26 (10 H A CHs &NH, 7.12 (3
H br.s, NH3), 6.24 (1 H, s, thlophene ,, 5.62(1 H d, J 7 Hz a-CH),

.25 s ol A bl AR

G adi ebét#ihydtobedzaqbithilophen-@-Mmideina 2, Gradient 4): rt = 3.31

m nutes, 420 (M#). 30 Exanples 81 -82 were synthesi sed'accor'di ng to the
met hod of Exanple 1 using the indicated am ne and the protected an no
aci di Nof-aBHEYH OXY6RS Qoﬁiﬁhn%-%r—'pfyjﬁq q%,tﬂl etfi/athm%wéﬁw%ﬂ%loﬁﬁéném no
acid was prepared as describ

2- tr5fKé]ﬂ@th?ﬁbéﬁéapééﬁgdéem@taéadﬁr@fceﬁumﬂ d’r)obenzal dehyde 13 June 2005

WD 02/47762 PCT/ GB01/05526. -103 Exanple 81
"~ 3- (Am nonet hyl ) benzoyl -/ L- (2-trifl uoronet hyl) - phenyl gl yci ne
~ benzot ti a8t - Gytille 196 ubt dacdbats, S}, 58 PEBpdRed, uging 8 Hz,

2. 2m ngheng Peago) et IR IS, ase ol 1 T 1900, (1 by

10" Abg, J 6 hiz, &HZN) ,Hal. q9(—l4umaa 2,2 &,adi,emr3g,NHLY , = 247592mGI5ut es. LC/IVS

‘ (Luna 2, Gradl ent 4)84 rt7: 2.60 mnutes, 485 (I\7H+)

15
0. 2.40-2.28, 3% 1.72-1.59 (4 x 2 4 % m, CHyCH,CH,CH,) .

Hplc (Luna12, Gradient 1): rt 3.42 minutes.

" _ LC/ﬁS (Luna 2, Gradient 4): rt ='1.93 minutes, 497 (MH*Y .

15 | | | |
Example 78
3- (Amlnomethyl)benzoyl-D/L—phenylglyclne 3- tert—butylsulfonyl—
tetrahydrobenzo(b)thlophen—Z amide '

20 Preéared from 2-amino-3- tert- butylsulfonyl—
tetrahydrobenzo(b)thlophene (synthesised using general

'procedure ).

‘1H NMR (CDjCN):'(peaks,brbadéned by rotomers) 10‘75 (1 H, s, H-_

25 bonded NH), 8:25-7.24 (11 H, m, Ar & 2 x NH), 5.74-5.66 (1 H,
m, o—CH), 4.16-4.04 (2 H, m, AQ:C_H_QNHZ), 2.56-2.38 (4H, m,
CHoCH;CH,CHz) , 1.91 (9 H, s, C(CHs)3), 1.80-1.66 (4 H, m,
CH,CH,CH2CHa) - | '

30 Hplc (Luna 2, Gradient 1): rt = 4.63 minutes.

LC/MS (Luna 2, Gradient 4): rf = 2.98 minutes} 540 (MH*);

!

o

7Example 79




- Exanmpl e 82 . 3-(Am nonet hyl ) benzoyl -D/ L- (2-tril uoronethyl) - ﬁﬁ%@ﬁ}f} ci ne
t et rahydr obenzot hi azol -2-am de trifluoroacetate salt 20 Pr i ng

2- am not et r ahydr obenzot hi azol e 1H NVR (d3 acetonitrile): 8.00-7.28 (12 H,

Ar), 6.7&d®@mezbr t; s, NH3), 6.12 (1 H d, J 6 Hz, a-Gdrcheitsbss 00 (2

H m CHN), 2.63-2.50 (4 H m CH2CH2CH2CH2), 1.80-1.69 (4 H, in, 25 -

CH2CH2CH2CH2) . Hpl c (Luna 2, C;adiféE}JJ:- rt = 4.16 mnutes. LC M5 (Luna

2, Gadient 4): rt = 2.58 mnutes (MH). - 30 Exanpl es 83-85 were

,synthes s Q I icat ed

Synt b aﬁd?ﬁgﬁg@fgﬁg 9 iaegwﬁlﬂsyﬂ ghgkyl@i@mn% 30 2P 1 F i

Nt - butyéaxyhgdhobehza4bﬂthiupheneBhyhaBEL phenyl gl yci ne. The am no acid

"~ was prepared as-described in Exanple 71 using 35 L
,2-trifruoronet hyl benzal dehyde i nstead of 2-chl orobenzal dehyde. 13 June 2005

WD 02/ 4fsz@§aega/ €BOH/ 0558R6n0-104nEXaTRLE By - |

-~ 3- (Am nonet h; yl -Dl L-(2- trlfluoronethyl)phenyl egC|ne

_3-met ﬁoi%%&?ééiﬁwb?éizPéﬁ}/HPéB@F\?B?b)‘?%ﬁﬁ@r%sﬁdam%@g T uor oacetat e

‘Salt Prgpatedudsi Ag.2- am no- 3- met hoxycar bonyl -

tetrahydrobenzo(b)thlophen 2-am de (prepared according to general,

. procedure.A) 10 1H NWR (d3 acetonitrile): 9.70 (1 H, d, J 8 Hz, NH), 8.22

(3 H, N ?, Q9-47. (9 22 ( Jo7 Hz,
o, SN P e %SH%”@ZQ?%?B%%WH m
, CJ-lZCJ—lZG’HEd—)IZ) 8.1.087--B269 164 Hyl, o) ALS CRGHAGEROHR) 08 Hpli, (duna “2 Ha adi ent
- o7a2 cﬁ? My Nyhes- oo - (2 H, m, ArCHNH»), 1.70-1.64 (4 H, m, - o

é: CHﬂﬂhCHﬂﬁh) CHﬁﬂbCHﬂﬂh peaks obscured by PMSO peak around
' 2 5 ppm. ‘ '

1

:lee {Luna 2, Gradientjl)f rt = 4.80 minutes.

I

LC/MSV(Luha'2, Gradient 4): rt 3.06 minutes, 560.(MH+);
Example 80 _ ,
‘3 (Amznomethyl)benzoyl-D/L—phenylglyczne—

20 tetrahydrobenzo(b}thlophen—,uamlde trlfluoroacetate salt

f“' - Prepared from Z—emine~4,5,6,7—tetrahydrothianaphthene_

Synthesised as desciibed-below and the method of Example 1
25 QeAming-4,5,6;7~tetrahydrq£hianaphthene

2 solution ef'4-keto—4,5;6,7—tetrahydrotﬁianaﬁhthene‘(910 ng;
5.98 mmol), hydrazine hydrate (619 mg,'lz 4 mmol) and Koa‘(?3o
mg, 13.0 mmol) in ethylene glycol {4 mL)} was heated to 170°C.
30 After 6 hrs, .the solutlon.was cooled and EtOAc (100 mL) was
added. The mixture was extracted with HCl (1IN, aq. , 2 % 50 mL)
~and concentrated in vacuo to afford crude 4 5,6, 7*
_tetrahydrothlanaphthene as a brown oil (670 mg) . A portion of
'.the 01{mi423 mg) was dissolved in acetlc anhydrlde.(l mu) ,




’ acco

LC/MS (Luna 2, Gradient 4)c rt = 3.15 minutes, 546 (M) 0 %3gpl e 84
3- (Am nonet hyl ) benzoyl - D/ L- (2-tri fl uoronet hyl ) phenyl - gl ycﬂ'?’e un
3-methanesul onyl -t et r ahydr obenzo(b)t hi ophen-2-ami de trifluoroacetate salt

25 Prepgy@tugsng 2- am no- 3- met hanesul f onyl - PCT/GRO1/05526
t et rahydr obenzo(b)t hi ophen-2-am de (prepar ed accordi ng to general
procedure A) 'H NWVR (d3 acetonitrllei0 09-7.67 (10 H Ar CHs & 2 x NH)
30 6.99 (3 H,br s, NH3+), 627(1Hd2,J7Hz a-CH), 4.37-4.24. (2 H, m

1 o7 1T P b gaibios FLBRE fiRa (50 dani gal 1pEeR 421 5

m nut esadded dﬁoplwﬂee 2095 YO QBA4H782 BGB%@OAbQHSZ(@ mI}0S5 B VB (Lunha '2
G adi e% rt = 3.09 mnutf 566 npl e 85
3- (Ami ‘}H&h’i’%‘%e yes (2- ELPP’F‘Idu oﬁ?‘é‘trﬁ'yfcf’pﬁé’ﬁfﬂ t@‘%l?‘?é:u%e'

3- cyan%ﬂfﬁéwdf@bemzwfg)tahaphaﬁ@nZP@m&@ lonitbuareacedmty) . saddePr epared
usi n%dz -am np- 3- cyano tetrahydrobenzo(b) t.hi ophen-2- am de (prepar ed

gl Pl e neRal 1§ ke diipdta) EXOASH ﬁvORmMEsWééeta&ﬂetdm 1WAER (1 H s,
Lz%xit%éz@tfhctéﬂ @R_‘h(aﬁ &a&d@% @sé@ 3a§‘ bBoSmLINH%ihB He10414] H d
' _042042@’@042350 mb) gelhe Bixhupe masoqz@lqzﬁem@ﬁqz)ﬂ 115 VI%'}‘%? (ag{gma 2, Gadient
pé?f%h@@np eflaéﬁjéﬁ&&hﬁ@%q%ap@&aQBQQE 4} cetbheThdx34eM1NMY08S, 513
collectlng the spot at 0 80, to afford 2-nitro-4,5, 6,7~ h :
IOhtetrahydrothlanaphthene as a yellow oil {48 mg). The oil was .
then dissolved in MeOH (2 mL), 10° Pd/C (10 mg) added, and the -

: reactlon mixture was Stlrred for 18 hrs under an atmosphere of

(|VH+)

' hydrogen. The mlxture was then filtered through cellte to -
"hafford 2—-Amino- 4,5,5,7_tetrahydrothlanapthene (31 mg} as a
15 yellow dil whichiwas used inlthe subsequent synthesis without

- further purification.:

‘ '-3 (Am;nomethyl)benzoyl~D/L—phenylglycxne-.
'tetrahydrobenzo(h)thlophen—2 amlde trlfluoroacetate salt
20 _‘ o o
14 NMR (ds acetonitrile): 9.58 (1 H, s, NH), 7.92-7.26 (10 H,
Ar CH's &_Ng), 7.12 (3 H, br s, NH;), 6.24 (1 H, s', thiophene
CH), 5.62 (1 H, d, J 7 Hz, o-CH), 4.09 (2 H, br s, 'c'gzm.,_ 2.52 &
- 2.39 (2 x 2H, 2 xt, 2 xJ 6 Hz, CﬂzC‘le.CHz_Cﬁg), 1,.74}1.56 '(4-H,
25 m, CHoCH,CHCHp) . | - o

Hplc (Luna 2, Gradient 1): rt = 4.29 minutes.

. LC/MS (Luna 2, Gradient 4): rt = 3.31 minutes, 420 (ME*) .

30 -

o Examples 81 -82 Wére-synthesiséd according to the method of .
Example 1 using the indicated amihe and the protected amino
acidzN*t¥butylo$YCanonylwthrifluoromethyl—D/L—phenylglycihe.

:The amino acid was prepared_as described in Exampie 71 using

'35 24trifkﬁﬁromethylbenzaldehyde\inStéad of 2<chlorqbenzaldehyde.




-3- (Am nonet hyI )benzoyl D/ L-2-net hyl t hi . azol - 4-yl gl yci ne 3 13.June 2005

met hanesul fonyl -t et r ahydr obenzo(b)t hi ophen 2-am de Prepared J'sﬁ%?& the . -
‘met hod of Exanple 38 using 2-am no-3 25

met hanesWOf@AyT62t et r ahydr obenzo(b)t hi ophene (prepar ed adtﬁi?!Gngﬂaﬁzﬁ gener al
procedure A) and the protected am no acid '
N-t-butyl oxycarbonyl - 2- net hyl -t hi azele®-yl gl yci ne. The anino acl d was _
prepared using the procedure, described in Exanple 76. 30 'H NVR.(CD3CN):
-8.23-7.30 (9 H in, 5 x"Ar, NH NH3) 6.00 (1 H d, J6 Hz, (x-CH, 4.16 (2
H br s ZNQ_?[ 3.02 (3 H s, S02CH3), 2.70-2.57 (7H, m thi&azolyl CH3
& CH2CH 1.85- 1.74(4 H m CH2CH2CH2CH2)'. 35 Hplc (Luna 2, ‘
G adi entz- hmhbme%h 9 ) Bk -J r&Q@_@oféﬂéﬁ{ /%1%526
=106 LC/I\/g (Luna 2, gbGr)adl eﬁ?%)% 022&2 71 m nutes y‘ﬂi—%ﬁmﬁ Exarrpl e 87
5 3- (Anhﬂ?@#@tthy-la)zﬁén?owuﬂ’el_ Mﬂmm%tﬁ%%ﬁ@ ycane 3- S _
et hasesul fonyl - tetrahydrobenzo(b)thi ophen-2-am de Prepared using the
- met hod of Exanple 38 using 2-am no-3- nethanesulf onyl -tetrahydrobenzo (b)

th| ophermee@an:eplamednb 2-bthinateeraithg atzolgener al procedure A) and the

protected am no acid N-t-butyl oxycarbonyl -2-ethyl-thiazol-4-ylglycine. The
~amino acid was prepared using the procedure described in Exanple 74. 1H
NVR (CD3EN)1MR8(é§ a(deﬂ-dmiltrrﬁleN-l)'i @6—12 ?70 961.’& H, 7Y, 56 $2 {5 H, &8 H 2 x
m. Ar. 11 (12 H in -4.1 2 in 2NH2) :
3 15 (ZSH )Né‘s baz%n—lé% (3 Ho 48 {4 GsHstﬂ%E)Dr 3@ é %69?4|sz ?‘n%H
Crig CHpCH2Y , ¢ 15 90-dn 49 (4 H in, CHZCHZCHZCHZ) 1.40 : (3 H t, J 7 Hz

g—(ZCHS) 20" Hpl ¢ (Luna"2, Gradient 1): ~4.24 mnutes. LC/ M5 (Luna 2,

adient 4): rt = 2.86 m nut es, 533 (M—I+) Exanpl e 88 25.° ' ,

3-(Am ”%ﬁkh%km%”éoybr(a'a’fe)ntz'ﬁh' ong: 3 Fayrﬂs}ml%%fééqe

LC/MS (Luna 2, Gradient 4): rt — 2.60 minutes, 485 (MH').
i5 o ' '
. Example 82
3- (Amlnomethyl)benzoyl—D/L—(2 trlfluoromethyl)-phenylglycxne -

.tetrahydrobenzothlazol 2-amide trlfluoroacetate salt
QO'Preparéd using 2—aminotetréhYdrobehzofhiazole~

| NMR’(dg'acetonitrile); 8.00-7.28 (12 H Axr), ©.78 (3 H, br
s, NH3'), 6.12 (1 H, d, J 6 Hz, a-CH), 4.11-4.00 (2 H, m,

. CHoN), 2.63-2.50 (4 H, m, CH.CH,CH,CHp), 1.80-1.69 (4 H, m,

25 CH;CH2CHaCHy) - S ' B

CATE

1l

"lec'(Luna 2, Gradient 1):-. rt 4.16 minutes.

_IC/MS (Luna 2, Gradient 4): rt = 2.58 minutes, 489 (MH'). -
30 . | ‘ |
Examples 83-85 were synthesised according to the method of
Examplé 38 using the indicated amine and the protected amino
acid'N—t~butyloxycarbonYl—2~trifluordmethyl~D/L—phenylglyéine;
" The amino acid was prepared as described in Example 71 using

35 2-triflGoromethylbenzaldebyde.instead of 2-chlorobenzaldehyde. |




4,5,6, 7-tetrahydr obenzo(b)thi azoi - 2 am de trifluoroacetate Pr epar ed

according to the procedure. described for Exanple 73, SLﬂﬁﬁf%Wﬁ%qqa

2-chl oroni cot i nal dehyde for 2-chl orobenzal dehyde. 30 1H NVR (d6 DVBO)
12. 30 (W oma7760ONH-t hi az), 915 (1H d, J=7Hz, ArCONH), &$3rcKoilss®d, J 5 &
2Hz, PyH), 8.00 (3H, br.s; NH3+) , 7.94'(1H, s, ArH), 7.78 (1H, d, J=7Hz;
ArH), 7.52 (1H, d, J=8Hz, ArH), 7-464(1H, d, J:SFE,'ArH), 7.38 (1H, dj
J=8.5Hz,. 35 ArH), 7:32 (1H, in, PyH), 5.92.(1H, d, J=7Hz, a-H), 3.92 (2H,
13 June 2005 WD 02/47762 PCT/ GBO1/ 05526 -107 m ArCH2NH3), 2.55 (1H m
ArCH2CH2), 2.46 (2H, m ArCH2CH2) 2.13 (1H, m ArCH2CH2) and-1.59 (4H, m

2 X Aréﬂaaﬂﬁﬁ LC (perfornmed on ‘a Shimadzu LCl OAD gradi ent system Luna

2, M&&Qﬁ%&hjﬂﬁ&%&yﬂii?fﬁB(QM%;%ﬁun&l%g%ﬁ gghem-aaye sHnut es.

LCYNB Luna 2 = 1.98 mnutes 10 Exanple .

- 89 8- (Ammmﬁhﬁﬂmdéthnnx@+tétiabydr@hémzo{B)phnoﬂbbgk?came&&

. cyang 7-tetrah drobe zo( b) t hi ophen-2-ami de trrfluoroacetate 15
Prepénﬁf%ﬁiﬁﬂﬁﬁ?ﬁf HE®bY¥ ocedure described for Exanpl e 73, substituting.

- 2- chloronrcotrnaldehyde for 2-chl or obenzal dehyde and using

7.6

2-am no- 3-cyano-4,5,6, 7- tetrah drobenzo(b)thro hene, prepared as descri bed )
-i n Exaiyleer®d gesm@ﬂpa afhoxycprhenyof

2-an n thi ) 22(1H S, -
LT S g ORI e s B0 2, 20
PyH , &et@xa8HpirceduraHBk), 8.01 (1H, s, ArH), 7.95 (1H,. d, J=8Hz, ArH)
07 60 . (2H m ArH), 7.56 (1H, d, J=7.5Hz, ArH), 7.53-7.46 (1H m 25
Py 6.24 (1H, d, J=7Hz, a-H), 4.09 (2H br.m ArCH2NH3), 2.73

ST g NMR (ds acetonltrlle) 9.70 (1 H, 4, J 8 Hz, NH), 8.22 (3 H, ~

br s, NH'), 8.09-7.54 (9 H, Ar CH's & NH), 6.22 (1H,.d, J7-
Hz, a-CH), 4.20~4.09 (2 H, m, CH;N), 3.74 (3 H, s, CO.CHs),
-2 80-2.59 (4 H, m,-cgchch'zcgz), '1.82-1.69 (4 H, m,

- .15, CHZCHZCH2CH2) | |

- Hplc (Luﬁa-Z, Gradiént'l):. rt 5.03 minutes.

it

LC/MS (Luna 2; Grediente4): rt 3.15'minutes; 546 (MH?}{'
Example 84 .
3- (Amlnomethyl)benzoyl—D/L—(2 trlfluoromethyl)phenyl—glyc1ne
3-methanesulfonyl tetrahydrobenzo(b)th10phen—2 —amide
-_ trifluorocacetate saltr ‘
. 25" Prepared using.2—amino~3—methanesulfonyi—
"‘tetrahydrobenZO(b)thiophen—2—amide (prepared accbrding to

general procedure A)

1§ NMR (da acetonitrile): 8.09-7.67 (10 H, Ar CH's & 2 x NH), |
30 6.99 (3 H, br s, NH'), 6.27 (1 H, d, J 7 Hz, a-CH), 4.37-4.24
' (2 H, m, cggN'), 3.15 (3 H, s, so_zcg_:.,), 2.86-2.64 (4 H, m,

CHzCH,CHzCHz), 1.97-1.84 (4 H, m, CH,CHyCH,CHa). |

I .
*-Hpic-(Luﬁa 2; Gradient 1): «rt = 4.51 minutes.

ALy

35




(1H, m ArCH2CH2), 2.60 (2H, m ArCH2CH2) 2.27 (1H, m Arq-%fgé) nd 1.76
(4H, m 2 x ArCH2CH2). HPLC (perforned on a Shi madzu LCLOAD system
Luna 2, 30 eluting with 2098 to 100% B over 16 ninutes): = 6.44

m nut eswctﬂ?l/akﬁsz (Luna 2, Gradient 4): rt = 2.26 mnutes, P@ﬂ%ﬂﬂ&a@d\ﬂ%) -35 E
Exanple-.9_Q 13 June 2005 WD 02/ 47762 PCT/ GBO1/ 05526 - 108 _ , .
3- (Am nonet hyl ) benzoyl - (D/' L) - 2-chl 0§ g53- pyri dyl gl yci ne 3 ' ’
et hoxycar bonyl -4, 5, 6, 7-t et rahydr obenzo[ b] t hi ophen- 2- am de trlfl uoroacet ate
5 Pr epqrc@%sa%%@ ng t@-ddied opedune -desard hadnfiars Bxaw! @1 -
substituting 2-chloronicotinal dehyde for 2- chlorobenzaldehyde “and u5|ng

et hyl 2-ami no-4,5, 6, 7-tetrahydrobenzo(b)thi ophene-3- car boxyl ate,,prepar'ed'

-as des%r 9 (1 %sExanpl e 38 (general- procedure A) in place of
2- am no- 5, 7710 t et rahydr obenzo(b)thi azole. 'H NVR (d6 DVBO) 11.63 (1H,

s, CONH4ﬁmmﬂNam§£hyﬂlﬂﬁhdﬁyinnYL—Oziﬁﬁmfﬂﬁdiaﬂéthgiyﬁhéﬂyi gligcild & 2Hz,

8.13 (3H b NH3+), 7. 98, (1H, A 1H dd J 287Hz,
3 KBrI L)D 5 ﬁwa(wfﬂﬁ#r lﬁfdﬁbal&z) (&f’l%hléP*s%‘"(zl‘lé“@e Jt’é"'lgl 27.44" (1H,

o in, PyH)a1¢6.20 (1H, d, J=8Hz, a-H), 4.13 (2H -q, J=7.5Hz, OoZCHZCHB) 4.08
(2H, br.m ArCHZNH3), 2.70 (1H, in, ArCH2CH2), - 2.59 (2H m ArCH2CH2) 2. 24
(1H m ArCHZCHZ) 1.69 (4H, m 2 x ArCH2CH2) and 1.16 (3H, t, J 7.5Hz,

' CI)ZCHZ HR 5.0 0 Luna -
2, %@rﬁ) 54 5 S;@(ﬁé %e ﬁ%& Ve hﬁ%ﬂﬂiiﬂ{j% es%éﬁl@c?(@)dB 0 es. 25

LC IVB (alrrlim& Z,pr@pm:he@htae@ording th Sferdmal qeroGRTUS2 RN M) . Exarrpl e 91

7 3-(én‘i nomet hyl ) benzoyl - (D/ L) - 2- chl or o- 3- pyri dyl gl yC| ne 3- ' '

t g NMR (ds acetonltrlle) 9.61 (1 H, s, NH), 7. 91-7.24 (10 H,
" Ar CH'S & NH), 6.80 (3 H, br s, NHs"), 6.04 (1 H, d; J 7 Hz, o-
CH), 4.05-3.94 (2 H, m, CHpN), 2.45-2.24 (4 H, m, CHCH;CH,CHp),
1.66-1.53 (4 H, m, CH,CH,CH,CH;). ' S
i5 | o -
, lec:(Luné'Z,-Gfadieﬁt 1) xt

[l

4.64 minutes.

o

1C/MS (Luna 2, Gradient 4): rt = 3.32 minutes, 513 (MH').

20 Example 86 .
3—(Aminomethyl)benzoyl—D/L%Z—méthylthiazolf4—ylg1YCine 3-
methanesulfonyl-tetrahydrobenzo (b) thicphen-2-amide -

Prépared ﬁsing the method of Example 38 uSing 2-amino- 34

25 methanesulfonyl tetrahydrobenzo(b)thlophene (prepared
according to general" procedure A) and the protected amino ac1d
N—t—butyloxydarbonyl~2—methyl—thiazol—4vyiglyc;ne. The amino

acid was prepared using the proéedure‘described in Example 76.

30 'H NMR (cb3cN): 8.23-7.30 (9 H, m, 5 % Ar, NH, NH:"), 6.00 (1 H, _
d, J 6 Hz, a-CH), 4.16 (2 H, br s, ArCHNHp), 3.02 (3-H, s,
SOzCHs), 2.70-2.57 (7H, m, th1azolyl CHs. & CHZCH?_CHZCHQ), 1.85-
1.74' (4 H, m, CHyCH,CH,CH,).

At e

35 Hplc (Luna 2, Gradient 1): rt = 3.89 minutes.




am nocar bonyl - 4,5, 6, 7-t etrahydr obenzo(b) t hi ophen-2-am de 3 0
trifluoroacetate Prepared according to the procedure..descrlﬁﬂﬁz%g? Exanpl e
73, -substituting 2-chloronicotinal dehyde for 2-chl orobenzal dehyde and
~using 2VYPHETR 5 6, 7-t et r ahydr obenzo[ b] t hi ophene- 3 35 cEECBSGRHI/ OGRS
"prepared as described in Exanple 38 (general 13 June 2005 WD 02/47762

PCT/ GB01/ 05526 -109 procedure A) i+upbace of 2-amno-4,5,6,7 -

- tetrahydrobenzo(b)thiazole. :H NVR (CD3CN) 12.66 (1H,. s, CONHthi ophene),
- 8.61 (1H, d, 5 J=7Hz, ArCONH), 8.42 (1H, dd, J=5 & 2Hz, PyH), 8.35 (1H, s,.

ArH), 1H dd, .J=288Hz, ArH), 7.91 (1H. d, J=8Hz, ArH).. . 7.90 (3H
-brfl, ﬁk§?¥g7k%%n?1%:é?aﬁégﬁg;yﬁfoF'?. 9q319}P¥Fﬁ?r-£FF£?“#1A3 (1H§ dd,
J=5&8Hz, PyH), 6.50 (2H, br.s, CONH2) 6.33 (1H, d, J=8Hz, a-H), 4.31 (2H

- bris, ArCH2NH3), 2.75 (6H, m .10 ArCH2CH2), and 2.25 (2H,, in, ArCH2CH2). .
. HPLC (B¥#BP}ed83n a Shinmadzu LCLOAD gradi ent system Luna 2,  eluting with

- 20% B t9_ 100% Bro¥el 1 18k BUL €8 V1, bl e 210144 ¢ aFAUMES 1 1 ddh@ MS (Luna 2,
B R i LI SB)g em byl lanhid 1 (Luna 2
-3- (Am neethayéibiiizoyl - tBtkah@debbencoIh) thidphehy-C-amide 20
~met hyl sul phonyl -4, 5, 6, 7-t et r ahydr obenzo(b) t hi ophen- 2- am de

'rtrifluOroacetate,Prepared according to the procedure described for Exanple

.73,  subséphybings2nghtpeonkeAbhnalrdewde 10382 wehiher shonzaldeyde |, 25 and
- usi ng 2-am no- 3-net hyl sul phonyl -4, 5, 6,7 tetrahydrobéenzo(b)thi ophene, - -
pr epar e8&32@88R £ BRYL T RE %ahﬁﬂ§obsgzeg@ﬁébapéﬁﬁ@@edEW@Bgrqqnprace-of

. 2- A 034:8rfiky L6t Qéﬂégéﬂ?aﬁ%eé%&@.%mﬁd e PR LB i et 08 4 1H

partially exchanged, "s; CON L : L :
Coe 'N-t-butyloxycarbonyl—2—ethyl~thiazol—4—ylglycine._Thejamino‘

acid'was.prepared‘using;the'procedure described in3EXample.74.

- MH NMR (CDCN): 8.45 (1 H, br s, NH), 8.12-7.95 & 7.70-7.54 (2
15 H & 3 H, 2 xm, Ar CH'sS); 6.18-6.11 (1L H, m, a-CH), 4.28-4.19
(2 H, m, Arcgﬁuh),,3;15~(2-ﬂ,-q, cgﬁuh);-3;10'(3‘H;'s,,502Me),
©.2.78-2.66 (4H, m, CH,CH;CH,CHp), 1.90-1.79 (4 H, m, CHsCHCHCHy)
1.40 (3 H, t, J 7 Hz, CH)CHs). - o

4.24 minutes.

i

_726,lec {Luna 2, Gradient 1): rt:

_LC/MS'(Luna 2, Gradient 4): rt 2.86 minutes,-533 (MH*) -
 Example 88 | . |
. 25 3-(Aminomethyl)benzoyl- (D/L) -2-chloro-3-pyridylglycine
4,5,6,7-tetrahydrobenzo (b) thiazol-2-amide trifluorcacetate -

':T‘Prepaied according to the procedure. described for-Exémple 73,

‘ substituting 24chloronicotiﬁaldehYde'for 2¥bhlorobeﬁzéldehyde.

4 MR (de 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, NHs"),
7.94' (18, s, ArH), 7.78 (1H, d, J=7Hz, ArH), 7.52 (1#, d,

. J=8Hz, ArH), 7.46 (1H, d, J=8Hz, ArH), 7.38 (1H, d, J=8.5Hz,
35 ArH), 7732 (1§, m, PyH), 5.92 (iH, d, J=THz, a-H); 3.92 (2H,




- thi ophene) 8 57 (1H parti.al I y exchanged m ArCONH) , 8. 33 , J 5 &
2Hz, PyH), 8.13 (1H, s, ArH), 7.95 (1H, dd, - J=2&8Hz, ArH)13 "87205

J=8Hz, ArH), 7.57 (1H, d, J=BHz, ArH), 7.50 (3H, br.s, NH3-"), 7.49 (1H,
m ArH wdedfllH dd, 35 J=285Hz -PyH), 6.22 (1H, in, apHcpbiddsaé2H,
“br.s, ArCH2NH3), 13 June 2005 WD 02/47762 PCT/ GBOLl/ 05526 -110 2.99 (3H
S, SOZMe) 2.63 (4H, m ArCH2CH2) and0%-75 (2H, in, ArCH2CH2) _ HPLC

~ (perfornmed on a Shi madzu LC10AD gradi ent system Luna 2, eluting with 20%

B to 1QQ%MAMEH;LH Mi-BAt es){, i ErGHSMHSD ,mnutes( 2N KtUhaHz) G adi ent

| g) (Almt r?O'n]é ﬁ&%mbgﬂlitz ghgﬁéngég. f@%n&(e % Rengry).

t et rahydr obenzot hi azol - 2-am de trifl uoroacetate Prepar ed accordi ng to the

.'.'thdexll 2. t r ahyd hi azol , |
- o haafhs G fate o v SR A GER SR RE T B Sk RbnaR B Pazol 0 A

. trace cglmezgowaﬂei xbgeswas Boigeds tover Nl Bt wigueks]:3- reyel sharanedi one

(2:24g, 20 nmol), N-Bronosuccinimde (3.56 20 g, 20 nmmol ) and t hi our éa

| " (1.52 gﬂlI?U:Qﬁml) in benzene (100 nl) and the nixture was heated to refl ux

. for 3 hours. The solution was cooled, concentrated under reduced pressure
‘and redissolved in saturated NaHCO3 sol ution (100 m The acauegus
e

sol uti drCAt8% . (Texra att e i ankt byl atletat &- 8 wlTG@erﬂr 456d 4Phe (HH E:Oﬂb-l ned -

" organic extracts were concentrated under reduced pressure. The ketone was
~purified. by flash colum. chromat ography using nethanol 1L9 di chl oronet hane
as. duecitanmle 639 ord.a yell ow povvder (747 ng, 22 %. 'H NVR (d6 DMSO)

8. ZSCCiéj(ng %bayﬁégfai 899;£) -gﬂloro—gCCH%Ldyi%£§%lne 349 (2 H
cyano-4 5 6,7- tetrahydrobenzo(b)thlophen—2—am1de '

trlfluoroacetate

. 15'Prepared accordlng to the procedure descrlbed for. Example 73,
substltutlng 2- chloronlcotlnaldehyde for 2= chlorobenzaldehyde
" and u31ng 2—am1no—3 ~cyano-4, 5, 6,7~ tetrahydrobenzo(b)thlophene,
.prepared ‘as descrlbed 1n Example 38 (general procedure A) in
place of 2*am1no—4 5 6 - tetrahydrobenzo(b)thlazole '
20 | ' |
" 14 NMR (ds DMSO) 12.22 (__1H,- s, co_lgl_i_—‘thi'ophene),‘ 9.36 (1H, d,
| J=THz, ArCONH),. 8.45 (1H, dd, J=5 & 2Hz, PyH), 8.16 (3H, br.s,
{  Nms"), 8.01 (1H, s, ArH), 7.95 (1H, d, J=8Hz, ArH), 7.68-7.60
. (24, m, ArH), 7.56 '(1H, d, J=7.5Hz, ATH), _7.5'3'—7.46 (1H, m,
25 PyH), 6.24 (1H, d, J=THz, o-H), 4.09 (2H, br.m, ArCHMNH;), 2.73
. (1H, m, ArCH,CH;), 2.60 (2H, m, ArCHCH,) 2.27 (1H, m, ArCH,CH,)
and 1.76 (4H, m, 2 x ArCH;CHp). |

HPLC‘(perfbrmed on a'Shimadzu LClOAD,gradient System, Luna 2,
30 eluting with 20% B to 100% B over 16 minutes): rt = 6.44
minutes.

Lé/MS.(Lune 2, Gradient 4): rt = 2.26 minutes, 480/482 (MH") .
} . ) . - . .

35 Example.90




- CHZCH2CH2) . 3-(Az4nonethy|)benzoy| EVL phenyl gl yci ne 7- oxo:3J
t et rahydr obenzot hi azol - 2-ami de trifluoroacetate 35 1H. NMRt u¢%%%§nol)
7.90 - 7.74 (2 H m Ar); 7.67 - 7.14 (7 13 June 2005 WD 02/47762 ' -
PCT/ CBOWO®%2662H, m Ar); 5.79 (1 H s, CH); 4.10 (2 H, kx1/CBi2MiR), 2.89
2..70 (2 H m SCOCH2); 2.61 - 2.40 (2 HL m NCH2CH2); 2.12 - 1.97 (2 H,-m
CH2CH2CH2) HPLC (Luna 2, Gradient 1)ijgg-= 3.36 minutes. 5 LCM5S (Luna 2
Gadient 4): rt = 2.50 mnutes, 435 (M+ H+. Exanple 94

3- (AWHGM%Kh&ﬂ&ﬁﬁ&h&i)E&hz@fBQXbQLYQQﬂ%hioro- 3-pyridylglycine 3- ,
(hydroxynet hyl ) benzot hi azol - 2-am de 10 Prepared according to the pr ocedur e

of ~ ExarpteayeRFhenYl-4nd nb. b-tehsrhydrobepzoi bl thipphes-@ -amisicesi sed as

descri hed et hoxp carbony group was reduced to the 5-
hydr oxymt%ﬁégér‘\%ﬁ%gﬁggng Di i sobutyl al um ni um hydride in dry 15 THE prior -

to the final deprotection step. 2 _am no- 5 et hoxycar bonyl benzot hi azole A

sol ut of ethyl -2-ani nobenzoat e (4. 13 ' and 20 sodi_um
Thi o8y eI T SaCGoTaRG Fhiot e RE CERAE) RN SPT (SGMRAE SO s ¢

Br om nes¥s12utd ng 13-8h 18Bb i ¥es i addednyad fbﬂezsehmbh:erﬂaémﬁéﬂ IRd at -5
.Cfor 2 hours The reactlon was partitioned between eth acetate #250 m )

and wat3td (%@%? hyrne-@ripar €. pndsd-has ralvrsabengsde taﬁd’ Tated

under 28, FiSshis eﬂt@reﬁﬁéi}s]erea h§sr§é‘s€&}§b\é@5 1PUEKhngd eby af | @350l
chromat ogr aphy using ethylacetate 3/ 7 hexane-as el uent to, afford t he

ani no BERHIEeohe B3 B %‘é@o‘qflesemééprd 61628-g, 20 %. 1H NMR (CDC13)

7. 4&0(%eiréhy&rcbghébEFrtﬁiazolg 24 (1 H s, Ar), 306.76 (1 H d, J=
7.5 Hz, Ar) " 2 Hz, QOH2CHB); 3.86 (2 H brs, NH2);

125(3Ht:J 72Hz OCH2CH3) . |
M NMR (ds 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=BHz, ArH), 7.56 (1H, d, J=8Hz, ArH), 7.53-7.44 (iH;

-m, PyH), 6.20 (1H, d, J=8Hz, d—H), 4.13 (2H, q, J=7.5H=z,
CO,CH,CH;) 4.08 (2H, br.m, ArCHMNH;), 2.70 (1N, m, ATCH.CH),
 2.59 (2H, m, ArCH,CHp) 2.24 (1H, m, ArCH,CHy), 1.69 (4H, m, 2 ¥

. ArCH,CH,) and 1.16 (3H, t, J=7.5Hz, CO,CH;CHj).

20 - | - |
" " 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*).

lExample 91 .
3- (Amlnomethyl)benzoyl (D/L) 2~chloro-3fpyrldylglycxne 3-
 aminocarbonyl-4,5,6,7- tetrahydrobenzo(b)thlophen 2-amide

 30-tfif1uoroacetate

Pfepared-according'to the procedure .described for Example-73,
substituting 2-chlorohicotinaldehyde for 2-chlorobenzaldehyde
‘and using 2-amino~4,5,6, 7-tetrahydrobenzo[blthiophene-3-

ES'Carboxadee, prepared as described in Example 38 (general -




- ‘descri

3- (Aai nonet hyl ) bénzoyl - D L- phenyl gl yci ne 5-. _
. (hydroxymet hyl ) benzot hi azol -2-am de 35.. 13 June 2005 V\d%ﬂf”ﬁ?zﬂ%
PCT/ GB01/ 05526 -112 1H NWVR (d4 nethanol) 8.15 - 7.56 (12 H, m Ar) 5.97
(1 H swoekkied.30 (2 H s, CH2OH); 4.19 (2 H, s, CH2NHpIrT/d#Bl1@sédsuna 2,
Gadient 1) : rt = 3.38 mnutes. LCM5 (Luna 2, Gadient 4): rt = 2.50 -
minutes, 447 (M+H+ 5 Exanple 95;49_ S
3- (Am nomet hyl ) benzoyl - DL- phenyl gl yci ne 6- |
-~ (hydr ogyf@ém\gg@e@gqglﬁﬁ)&e 25amp denifoPiepaged-usi ng the met hods as
: ed in Exanple 91 substituting ethyl 4 am nobenzoate in place of
et hyl - &e@mlirmlé@h@az@(b)lthm(-€4 methanol) : 7.97 - 7.87 (2 H. m Ar)
7.81 (1 H s, 15 Ar); 7.70 - .7.31 (9 H, in, Ar); 590 (1 H s, CH 4 68 (2
'H, S, CHZO—I) 4,17 . (2 H, s, CH2NH2): 'HPLC(Luna 2, Gadient 1): rt =3.29
: m nut €l I\LMBVSC(DsGNéi 22 . 66adilént 54) CONﬁ-if@C@SlEmedut@SGMM%Mdh H+ . 20

hy| I h I
tet r@nyd?ﬁ%enz éﬁj—gg} -%/a%r?g?:fﬁﬁr%%rgdgg\écg%?hgﬁyy nﬁt g)ﬁr’ﬂé\tlﬁléd 56t Exanpl e

| 16- usi Ryri2) 258 n@$ hyliyni dd, t 82 ablidy obery ot fi aiol(éﬁ,syint He8HgedAadl)descri bed

ronexal 0 RS Aol o1 2 TGRE A Y it B Cop o ere

~i'n tetratydy of LAN(IBP adl) Jwassheat BgH) o BebluX2Hor bE. lsouC@NHIheGsBBut ion

was .cool(.leg’ t ) 39 I&g} errpe{ atgr«g1 %Sﬂceg&r %t’e%r%ﬁgﬁéﬂr'edzu‘c%d -Pélf,ssnlﬂfe rand .

~ the
10 ArCH,CH;), and 2.25 (2H, m, ArCH;CHp).

o

HPLC (perfoxmed on'a,Shimadzu LClOAD gradient - system, Luna-Z}
eluting with 20% B to 100% B over 16 minutes): rt = 6.47
minutes. | |
15 | ,
"LC/MS-(Luna 2, Gradient 4): rt = 2,10 minutesg 498/500 (MH*}.'

‘Example 92 _
3- (Amlnomethyl)benzoyl (D/L) ~2- —chloro- 3—pyr1dylglyc1ne 3-
: 20'methylsulphonyl 4,5,6,7,tetrahydrobenzo(b)th;qphen—Z—amlde'.

triflucréacetate

Prepared according to the procedure described for Example 73,
- substituting 2—chlorohicotinaldehyde for 2féhlorobénzaldehyde
,25 and ﬁSing 2—amino- 3—methyléulphonyl 4,5,6,7- o
' tetrahydrobenzo (b)thiophene, prepared as descrlbed in example
38 (general procedure A) in place of 2- amlno -4,5,6,7-

tetrahydrobenzo(b)thiazole.

30 'H NMR (CDsCN) 11.08 (1H partially exchanged, s, CONH-
thiophene), 8.57 {1H partially exchanged, m, ArCONH}, 8.33
(1H, ad, J=5 & 2Hz, PyH), 8.13 (1H, s, ArH), 7.95 (1H, dd,
J=2&8Hz, ‘ArH), 7.87 (1H;-d, J=8Hz, ArH), 7.57 (1H, d, J=8Hz,

.- ArH), 7.50 (3H, br.s, NH3*), 7.49 (1H, m, ArH), 7.34 (1H, dd,

35 J=2&5Hzp-PyH), 6.22 (1H, m, o-H), 4.14 (2H, br.s, ArCH;NH;),




resi due was purified by flash col umm chronmat ography usi ng %SJL? t%l gcet ate 1
/ 2 hexane as eluent to afford the thiazole as -a colourless 48] 8 (1.07 g,
63" % . 13 June 2005 WD 02/47762 PCT/ GB01/ 05526 113 1H NWR (CDC13): 5.98

(1 H bwosizighddp; 2.98 (3 H s, HNCHB), If 2.68 - 2.53 (gctgBofossds X
CH2chex); 1.92 - 1.80 (4 H in, 2 x CH2chex). 5 S
3- (Am nonet hyl ) benzoyl - D/ L- phenylgl %Ene N- net hyl - _
tetrahydrobenzothiazol 2-am de (d4 nethanol) : 7.93 - 7.81 (2 H m

Ar),; Y/ X 0 CH2NH2
3%1 g (éﬁb(g Eoﬁi&%j%)gg’ éﬁ 3 Cprdagi) iy OF. @2@%%53)“" YR
1.68. GICHHﬁhk} 2’ x CH2chex) HPLC (Luna 2, (}adlent 1) re = 4.22

U RerkOYBLesIR o ANy o SF %n%/'??pﬂény\‘g?y%f ne

tetrahydn@begzwﬂhhai@k-B—amzd@OdPEEgamad]&Srﬂmswﬁe@bd i ntExadpbe 73 u5|ng 3

n1et$ thlobenzaldehyde in place of 2-chl orobenzal dehyde. The 20
FPHlogroup was oxidised to the 3-nethylsul fonyl group using

.netachloroperben20|c acid prior to the final coupling step. 'H NWR (d4

N Ar): 5L§£g%1l(i|£”§‘a EHPﬁ;))[ d&eé‘g (“QL % Lc:i?‘z‘fd r@%ﬂ%ﬂt%ﬁog?gi@é?@%zv‘gg) ' |

2.60 (2H,- bs, CH2) 2.51 (2H, bs, CH2) 1.75 (4H, .bs, CH2CH2). Hplc (Luna
2, G adient 1) = 3.685 (96% 30 LC M5 (Luna 2, Gradi ent 4): rt = 1.98
nlnutegxaﬂﬁéewﬁﬁ Exanpl e 98

3- (L 9om&xb)ne%ﬂwLewztﬁ-mum%%gflwﬁeo henylsal yei ne

tetrahydrobenzcthlazol 2-amide t:lfluoroacetate

rPrepared aCcotding-to the'method”of Example 16 using 2-amino-
| '7—oXotetrahydrobenzothiazoie,'SyntheSised'as described below.
15 ' ' '

2-amino—?46xotetrahydrobenzothiazoie{

A trace of benzoylper0x1de was added to a mlxture of 1,3~
cyclohexanedlone (2 24 ‘g, 20 mmol), N Bromosucolnlmlde (3 56
20 g, 20 mmol) and thlourea (1.52 g, 20 mmol) 1n benzene (100 ml)
| 'and the mlxture was heated to reflux for 3 hours. The solution
‘was cooled concentrated under reduced pressure and
-redlssolved in saturated NaHCO; solutlon (100 ml). The aqueous
solution was extracted with ethylacetate (3 x 100 ml) and the
25 comblned organlc extracts were concentrated under reduced
pressure. The. ketone was purified by flash column
_ chromatography using methanol 1/9 dlchloromethane as eluent to
afford a yellow powder (747 mg, 22 %). _
M NMR (ds DMSO): 8.25 (2 H, s, NH,); 2 88 -.2.80 (2 H, m,
| 30 COCHy); 2.58 - 2.49 (2 H, m, NCCHy); 2.20 - 2.08 (2 H, m,
CHyCH,CH») .

3~ (Am;nomethyl)benzoyl—D/L—phenylglyc;ne 7-oxo-
:tetrahydrobenzothlazol 2-amide trifluoroacetate

. 35 H NMR (&¢methanol): 7.90 — 7.74 (2 H, m, Ar); 7.67 - 7.14 (7




2005 WO 02/47762 PCT/ GB0O1/ 05526 - 114 trifluoroacetate Preﬁgp
descri bed for Exanple 93 using ethyl:2-amno- -4,5;

6, 7- t et rgh%eyeRenzo(b) t hi ophene- 3- car boxylate in place ofpey/cBotossze =~ - -
-2-ami no-tetrahydrobenzothiazole 5 'H NIVR (d9 MeOH) 8.09 (1H s, Ar), 8.0 -
7.86 (3H, m Ar). 7.83 - 7.77 (1H Ar); 7.66 - 7.48 (3H, in, Ar);,

6.08 (1H, s, CHPh): 4.16 (2H, in, éHz"CHs; 4.11 (1H, s, CHZNH2); 308(3H,_

oo o b Arel 5270, i Boh 1 BB L2 S A A5 - 10

4.733 (969 L€/ NB mLuaa:oszeamem 4):40t (z R, 684 NCHAL®S; @7(12M~4+ 15

Exanpl e (Am no nzoyl - D/ L- 2- chl orophenyl gI yci ne3
am nocaﬂbgﬁyl 2 és B nghé%%’éﬂ%robenzo( b) t hi ophen-2-am de tril uor oacet at e.
=20 Prepaped aﬁuﬂ@sgrl Geddfl%tEx_armhce #33.8% AEnarta¥.no- 3-

" am nocar bonyl -4, 5, 6, 7- etrah)é robenzo(b h| ophene in place of
2-am ﬁo?’@‘%ﬁa@ﬂ?ﬁb@nzg‘i’:ﬁi‘j&?&l e 1) 35 T HENRROCa G HRGFS, &304 ((MZF‘I Bn: Ar),
-7.80 - 7.56 (4H in, Ar), 7.56 7.45 (2H, . m Ar); 6.43 (1H, s, CHPh);; 4: 32

S (1H, s, CH2__ N112);.2.87 (2H, bs, CH2) ; 2.82 (2H, bs, CH2); 1.97 (4H,
‘pent ,. JExamBlg S&pCH2). 30 Hpl c. (Luna' 2, Gradient 1): rt = 4.138 (99%

LO VB (sl b= 97/ 499 MH+ Exanpl e 100
'35 3- ((Am E@ﬁ‘?ﬁ“‘?@‘%@%@%&? 1D Fﬁ ﬁ?ﬁ?@""}* % gl yci ne-3 13 Jane .3005 ,

(hydroxymethyl)benzothlazol 2—am1de
_ 10 ‘
\{“- _V'Prepared accordlng to the procedure of Example 1 using 2=
R amino-5=~ ethoxycarbonylhbenzothlazole, synthesised as descrlbed
'below The 5-ethoxy carbony group was, reduced to the 55—
'hydroxymethyl group using Dllsobutylalumlnlum hydride in dry
.": 151THF prlor to the flnal deprotectlon step.

‘_24amino—5-ethoxyeafbonylbenzotﬁiazdle

A solution of ethyl-2-aminobenzoate (4.13 ml; 27.7 mmol) and

. *350 sodlum thlocyanate (2.25 g, 27.7 mmol) was stirred in methanol
E :, o {50 ml) at -5 C; Bromlne (0 712 ml, 13, 9 mmol) was added and
. the sbiutlon was stirred at -5 C for 2 hours. The reaction was
% b ; | partltloned between ethyl acetate (250 ml) and water (250 ml)

.The organic phase wasedrled (MgSOg) and eoncentrated under

25 reduced pressure. The residue was purified by flash column

- rchiomatography.using ethylaceﬁate 3 / 7 hexane as eluent to.

| e'5p ~ afford the amino benzothiazole as a colouyrless solid (1.25 g,

209, . R |

- M NMR (CDCls): 7.48 (1 H, d, J= 7. s'ﬁz, Ar); 7.24 (1 H, s, Ar);

30.6.76 (1 H, d, J="1. 5 Hz, Ar); 4.21 (2 H, q, J = 7.2 Hz, OCH2CH3),
3.86 (2°'H, br s, NHp); 1.25 (3 H t, J= 7.2 Hz, OCHﬂﬁh)

3—(Amiﬁomethy1)benzoyl-D/thﬁenylglycine 5-
'(hydroxymethYl)benzothiazol-z-amide
35 ‘ —

35 3-ethoarbonyl- 4,5,6.,7- tetrahydrobenzo (b) th| ophen 2- %;bgjune




't,' J =)y -
"bd CH2CH2

- WD 02/ 47762 PCT/ GBA /05526 -115 | am nocar bonyl “tet rahydrﬁﬁ‘?unz%fogjgianpl .

t hi ophen- 2- am de hydrochloride salt Prepared using the ne

38 using 2-an no-3-cyano- tetrahydrobenzo(b)thi ophene (prepared according

t o genemad o&4ammemcedure A) and the protected am no acid |\|'PTCTIGB011(}5526

but yl oxycar bonyl - 2-et hyl -t hi azol - 4-yl gl ycine. The am no acid was prepared

using the procedure described in Exanplee 74. The 3-cyano group was
~hydrol ysed to 3-am nocarbonyl using HCl/diethyl ether at the final

‘36?"{”3{"’? T A2 S ey o B el ©

. r S I ; . = AN ),

3%?5 ¢ 2% (G40 fé &P 521 By *(4|$H2§H2tH2NH2) 3.27 (2H. q,

= 7. Ytz ﬁH&Q&Bi, @réﬁaéﬁ%+1bs,r€}2)3 3g7hifdtes15 bs, CH2); 1.93 (4H
1.52 Hz, CHZCHB) Hpl c (Luna 2, Gra@ ent 1) .

3. 82 {@%3y (LA | nﬁsrﬁmt 24) Gaauen? 30 miputes, 7441 {dk dsH)i9g M+

_-Exang e 101 3- (Aninonet hyl) benzoyl - D/ L- 2- (tri f| uor omret hoxy) phenyl gl yci ne.

t et r ahydr obenzot hi azol - 2-ani de TFA salt 25 Prepared according to the rret hod
of ExarfptamgBe 8%bstituting 2-trifl uoronet hoxybenzal dehyde for

ool ersbea g A S MG ) 0 11 ST (8

2. 63 (2hydsoxm@dhyl Ibébzddliasol22xakilde Hpl ¢ (Luna 2, Gradient 1): rt =
4.11. (99% LC/ M5 (Luna 2, Gadient 4): rt.= 2.88 minutes, 506 M+ 35 nf 13
June 2005 WO 02/.47762 PCT/ GB01/05526 -116 S :

"~ 10 Prepared using the methods as described in. Example 91

substltutlng ethyl 4- amlnobenzoate in place of ethyl 3=

amlnobenzoate

4 FMR (da 'methanol)-'v- 97 = 7.87 (2 H, m, Br) ; .'7.8'1 (1 H, s;
15 Ar); 7.70 - 7.31 (9 H, m, Ar); 5.90 (1 H, s, CH); 4.68 (2 H,
s, CHzOH); 4.17 (2 H, s, CHzNHp). '
- HPLC {(Luna 2, Gradienf 1) :t‘=.3.29-minutes.-
LCMS (Luna 2, Gradient 4): rt = 2.58 minutes; 447 M + H)*.

.20 Example 96 7 o _ . _
' 3—(Amidémethyl)benzojl4DLrphenylglycihe N-methyl-
tetrahydrobenzothiazol-2-amide

Prepared according tb;the.method of Example. 16 using 2-
25 methylamino-tetrahydrobenzothiazole, synthesised as described

below
2-methylamind~tetfahydrobenzothiazole

30 A mixture of 2-chlorocyclohexanone (1.14 ml, 10 mmol) énd 
rmethylthiourea (902 mg, 10 mﬁol)-ih tetrahydrofuranf(BO ml)
was heated to reflux for 6.hours. The soldtion was cooled to
rbom.témperature, concentrated undér réduced pressure and the
‘resiéue was purified by flash column chromatography using

35 ethylacetate 1 / 2 hexane as eluent to afford the thlazole as

A

a colourless solid (1. 07 g, 63 o)




Exanpl e 102 3- (Am nonet hyl ) benzoyl -D/ L-2-(trifl uoromet hoxyy) Ripge@nbs

gl yci ne-1-(3-nmet hoxycar bonyl) -t etrahydrobenzot hi ophen-2-am de - TFA salt 5
Prepared according to the nmethod of Exanple 73, substituting o
2-trifl wopopetiepxybenzal dehyde for 2-chl orobenzal dehyde ®ad/@801/05526°

am no- 3- met hoxycar bonyl -t et r ahydr obenzot hi ophene i n place of :

2- am not etrahydrobenzot hi azol e. 10.u11j_l-§J\II\/R (d4 MeOH): 8.05 (1H, s, Ar); -
- 8.00 (1H, s, Ar); 77- 7.4- (6H, in, Ar); 6.3 (1H, s, CHPh); 4.21 (2H, s,
- CH2NH2) 3 @t 5%%0'@ 27 o 2y s 2 GF) ,321673(241410 ; COH2);
1.84 (4K -NFR7 15 Hplc (Ld%aS(é, Gr)adl ent : = 5, 02}%%5}(100%

| LC/I\/IS (Zuﬁ& 2, 2cﬁad|(énﬂf4§n; |2t x=CHalzes) hut 22 —5%28%44 By Exafpfe 103

3- (Am n M)benzoyl D/ L- 2-benzyl t hi azol -4-yl gl ycine 4,5,6, 7- :

. tetrahy robenZot hi azol -2-anmide trifluoroacetate salt 1H NWR (d(j DVBO) -
©8.90 (1 H d, J 6 H, NH) 8.05 (3 H br s, NH-253+)791 .10 (11 H NH

s, B ol Se o satgs e BeaOROD- 4 O 00 (28

"..-pr otonsta{;gaﬁ@aﬁubedzbythhh&om-emlﬁbr om d6 DMSO peak around 2. 4ppm 30
- Hplc (Luna 2, Gadient 1): rt 4.34 mnutes. LC M5 (Luna 2, Gadient. 4):

rt =2.39m nut es, 518 (MH). The conpounds ‘exenplified herei nabove have
been: f oyndypie e, mEHaHv) 4 S7.043 t+ ypiase(hw t he, method? 062 Tappaze!l (7 et

D6 4784 B0 A7ha, SaRd (3 B S| CFva-Ofor 2 Pypeus SNEE) buber sEibe
_protf@S&? %?Sﬁﬁdag); 2.66 - 2.50 (4 H, m, 2 x CHzc:hex), 1.85 - 1.68 (4
,'i H, m,‘2 x CHpchex).

’ HPLC {ILuna 2, Gradlent 1). rt
LCMS (Luna 2, Gradient 4): rt

4.22 minutes.
2.55 minutes, 435 (M + H)'.

I

]

15“Example 97 7
3~ (Bmlnomethyl)benzoyl—D/L—B (methylsulfonyl)phenylglyc1ne
:'tetrahydrobenzothlazol-Z—amlde '
'Prepared -as descrlbed in Example 73 using 3- -
_ methylthlobenzaldehyde in place of 2- chlorobenzaldehyde The
'-20.3*methylthlogroup was oxidised to the 3~methylsulfonyl group
u51ng metachloroperben201c acid prior to the final coupllng

step_ -

'H NMR (d® MeOH): 8.07 (1M, s, Ar); 7.90 - 7.77 (4H, m, Ar);
25 7.62 - 7.42 (3R, m, BAr); 5.91 (1H, s, CHPh); 4.09 (1H, s, CHy.

Nﬂz); 3.0-5_ (34, s, SOz(iﬂa): 2.60_' (2H, bs, CHp) 2.5’1 (2H, bs,

CHz); 1.75 (4H, bs, CHCHp). | '

Hplc (Luna 2, Gradient 1): rt = 3.685 (96%)
30 .- o | | _ ,
LC/MS (Luna 2, Gradient 4): rt = 1.98 minutes, 499 MH'

'Example 98 -
3- (Amlnomethyl)benzoyl—D/L -3- (methanesulfonyl)phenyl—glyclne
35 3-ethoXycarbonyl- 4,5,6,7—tetxahydrobenzo(b)-thlophen—Z-adee




The fol |l ow ng corrpounds are synt he5| sed in simlar manners ose
illustrated by Exanples 1 -.103 1é'?un8520tog
3- (Ami nonet hyl ) benzoyl - D/ L- 2-chl or ophenyl gl yci ne 3-

met-hanesw boswgkz 4. , 5, 6, 7- t et rahydr obenzo(b) t hi ophen- 2- anipder/gpo1/oss2e
trifluoroacetate sal t 10 3- (Ami nonet hyl ) benzoyl - Y L- 2- chl or ophenyl gI yC| ne
3- -ani nocar bonyl - 4, 5, 6, 7- t et r ahydr obgizo(b) t hi ophen- 2- ani de
~trifluoroacetate salt (Exanple 99) 15

3- (Am nepeEbiBsRzeytaD L- 2- chl or ophenyl gl ycine 3-(pyrid-2- yI)
4,5, 6, 7-tetrahydrobenzo(b)thi ophen-2-am de trifluoroacetate salt

3- ( Ani nBrepayeiibanzdgsci bed- oy Frizingde 98- ysglnyciertsh 8k 2‘9&1‘[11110"" _
nethane@ugfgnyltét§ ?y%g&BEE?BXQ%%?SQ%&&%gJy(géf%oxylége in place of

-trifluoroacetateé sa

3- (Ani nonenhyd)behzahydbbbezothylatzulaz ol - 4-yl gl yci ne 3-

am nqcar bonyl - 4,5, 6, 7-t et r ahydr obenzo(b) t hi ophen- 2- am de 25
‘trifluoroacetate salt (Exanple 100) '

3- (Am Mwlod)’*emmﬁl) - DIBL.-0B- e(tJJw,l tj aws) - % 0 ot yTiwe 33H(pwlﬁlr2 yl)

‘4567t rah b o(b)t am_de trifluoroacetate salt 30
3- (-Ami noh@%hyl bzﬁzggﬁ gg gé%B pyriddyl Gy cime i) & ©.08 (1H, s, ,
net haneskbhpnyh - 165,(5317 met Calgmd:nqbendzol]( bblﬂh'é),pm'l\ﬁ{ﬁm C'Ij

Exanple 92 13 June 2005 WO 02/47762 P /GI:JSOI/05526 '

il
Er1I18 30%% meteﬁ;I bé%&‘oyﬂ:’sm/ Eﬁz ¢hiord- 328y r Pay| GiHpdind-30 (4H, bs,

ani necaripayh 41228, 13uet kahydrobenz o(d,idai, B/phen 2-am de trifluoroacetate
salt (Exanple 91) 5 3-(Am nomet hyl )benzoyr‘ L- 2-chl oro- 3- pyri dyl gl yci ne _

3-cyano- 4,5,6, 7- tetrahydr obenzo(b)th| ophen-2-am de trifluor oacet ate sal t
(Exaﬁphqxﬁ9)(Luna 2, Gradient 1) 4.733 (96%) - |

~ LC/MS (Luna 2;'Gradient'4);'pt = 2.604 minutes, 570 MH'
15 o _

| ‘Example 99 _ . )

-‘3 (Am1nomethyl)benzoyl~D/L 2—chlorophenylglyc;ne 3—
amlnocarbonyl 4 5 6,7~ tetrahydrobenzo(b)th10phen—2 amlde

7 trlfluoroacetate'

20
Prepared as descrlbed for Example 73, using 2 —amino-3-
amlnocarbonyl 4, 5 6,7~ tetrahydrobenzo(b)thlophene 1n place of

2- amlnotetrahydrobenzothlazole

25 'H NMR (d* MeOH): 8.14 (2H m, Ar); 7.80 - 7. 56 (4H, m, Ar),
7. 56 - 7.45 (2H, m, Ar); 6.43 (IH, s,‘CHPh), 4:32 (1H, s, CHp
NHz); 2.87 (2H, bs, CHz), 2.82 (2H, bs, CHz), 1.97 (4H, pent, J
= 3Hz, CHﬂﬁb) S

30 Hplc (Luna 2, Gradient 1): rt = 4.138 (99%)

LC/MS (Luna 2,,Gradient:4): rt = 2.25 minutes, 497/499 MH+ |
- . ) : o
 'Example 106
ﬁS 3- (Aminemethyl) benzpyl*D/L—2ﬁethylthiazol-4-ylglycine_3;




m nonet hyl ) benzoyl - ¥ L- 2- chl or o- 3- pyri dyl gl yci ne 3- ( py43 gunelfbod- y! ) -
6, 7-t et rahydr obenzo(b) thi ophen-2-am de trifluoroacetate salt

m nonet hyl ) benzoyl - Y L- 2- chl or o- 3- pyridyl gl ycine 3- et hoxycar bonyl -
, 5, 6, 7vwe@vy/atygdr obenzo(b) t hi ophene-2-am de 15 trifl uor eataBmesRalt
Exanpl e 90) 3- ( Ani nomet hyl ) benzoyl - I/ L- 2- chl or ophenyl gl yci ne 4, 5, 6, 7-
et rahydr obenzot hi azol -2-ami de trifilBoacetate salt (Exanple .88) 20
 3- (Ami nonet hyl ) benzoyl - D/ L-2- benzyl t hi azol - 4-yl gl yci ne 3- _
‘et hanesmliﬁeﬁairbén&l&téttcehydlnyhlenher(btb(th);blphmmt%aﬁm dhgdrochlorlde
“trifluoroacetate salt 25 3- (Am nonethyl)
~ benzoyl $®FE- 2- benzyl t hi azol - 4-yl gl yci ne 3-
. am nocagpeﬁxkeé ﬁs%?; e ﬁ@%ﬁaab%@zgﬁ IcORfBeRrsd i @%;.ntor-eﬂdémrgﬁcet ate
~salt 3-(Am nonet hyl ) benzoyl - I/ L- 2- benzyl t hi azol - 4-yl'gl yci ne 3-- 3

cyano- 4tstsahydap W@r(@ﬁéﬁéépb?ﬂﬁl éﬁﬁ@@%ﬂwoﬂhq@l dor sepeale sal t
3-(Ag nﬁﬂ@&@éﬁh}g O)éllndD/t!he HheRaxkbhi azaQlidiQd ¥elwe 3- (pyrid-2-yl)-
. 4,5,6,7-tetra enzo b) t hi ophen-2-am e 13 June. 2005 . WD 02/ 47762

PCT/ @@ﬂbzsgsycaxb@nmh—ﬁl-ﬁéhaéc*e'haﬁé0§a14t—ylglycme The amino acid
' . (Ami Z Q)+ la: el hox onyl -
4 5 6, 7ﬂggfégéé§?%@e%§o{% ltﬁléogggﬁéhhg Scﬁ%@ﬁeﬁ %]gutr)t% (??angé ate G?{@
3- (Ami naneyapb) gernpy Way hydrbdmsedt hpaimammcmr}mmel using

55 I Aot st (oo

- et hemesul onyI 4,5,6,7-tet rahydrobenzo(b)thl ophen 2-am de

- (A
, 9,
- (A

"’"‘-hw-b-w

'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, CHoNHp);
3. 27 (2H, q,‘J = 7.5 Hz, CHoCH3) ; 2.82 (2H, ibs, ng}; 2.77 "(2}1,'
15 bs, CHp); 1.93 (4H, bd, CHCHy); 1.52 (3H, t, J = 7.5 Hz,
| CHoCH3) - | .

e
L

Hplc (Luna 2,‘Gradientﬂl): rt = 3.82 (95%)
20 LC/MS (Luna 2, Gradient 4): rt = 2.73 minutes, 498 Mu*

Example 101 _
3~ (Amlnomethyl) benzoyl—D/L—Z (trmfluoromethoxy)phenyl~glyc1ne

Lo,

tetrahydrobenzothlazol 2-amide TFA salt ,
25 Prepared according to the method of Example 73, substltutlng
-2 trlfluoromethoxybenzaldehyde for 2= chlorobenzaldehyde-

'H NMR (d“ MeOH): 7.9 (2H, m, Ar); 7. 71 - 7.37 (6H, m, Ar);
 6.29 (1H, s, CHPh); 4.20 (2H, s, CHNH,); 2.72 (2H, bs, CHZ),
30 2.63 (2H, bs, CHp); 1.88 (4H, s, 2 x CHp). |

' lec (Luna 2, Gradient 1y: rt = 4.11 ({99%)
. L : | ' o ' .
- ILC/MS (Luna 2, Gradient 4): rt = 2.88 minutes, 506 MH'
35 . | ' | |




trlfluoroacetate salt 15 13 June 2005

3- (Am nonet hyl ) benzoyl - D/ L- 6- nethylpyrldln 2-ylglycine 3 _

am nocar bonyl -4, 5, 6, 7-t et r ahydr obenzo(b) t hi ophen-2-am de trifluoroacetate

salt 3- WMW&@( hyl ) benzoyl - DY L- 6- met hyl pyri di n- 2- yl gl ycPEE/(B0126526

cyano-4,5, 6, 7-tetrahydrobenzo(b) t hi ophen-2-am de trifluoroacetate salt

3-(Aninonethyl)benzoyl-EVL-6-nEthyIpy16din-2-y|g|ycine 3- (pyrid-2-yl)-

4,5,6,7-tetrahydrobenzo(b).thi ophen-2-anmde 25 trifluoroacetate salt

3- (Am nBranhye) B8Rzoyl-- D/ L- 6- net hyl pyri di n- 2- ngchine 3- 'ethoxycarbonyl-

4,5, 6, 75t ef rahydr obenzo( b) t hi gphene-2- am. tr| orogcet ate salt.

5 (hm o RPYRERDEYS PRy SR (oA hee ) Py
%@&ﬁ@hyd«gbﬁakgb&yaaﬂb- Iy1-Ge it d#ﬁﬁéﬂkaﬁnfbﬁﬁ&d—zJéhﬂ&@e 2005

MO 02/47 2 PCT/ GBOL/ 05526 - 120 Al MS 1. tryptase inhibitor conmpound of.,

fornmul aTFd)sakE Oy L X 4\ X Lp H2N R6a 5 (1) where: R5 represents

am nog hydroxy, am nonethyl, hydroxynethyl or hydrogen; R6a represents

hydrogen or nmethyl; 10 X-X is . -CONR a ; R a represents hydrogen,
(1- GCDaPkypanedphenyt@iHGCﬁm 18V 15 methodIgﬁsExamﬁmqﬂiaﬁnsubstmwmtin@1|s 0

or 1.anngQinﬁoQxﬂegﬁggybenzaldehyde for 2-chlorobenzaldehyde and 2-
émino—3fméthOXYCarboﬁYl—tetrahydrobenzothioPhene-in place of .
2-aminotetrahydrobenzothiazole, '

0.

g NMR (d* MeOH): 8.05 (1H, s, Ar); 8.00 (1H, s, Ar); 7.7 - 7.4

(68, m, Ar); 6.3 (1H, s, CHPh); 4.21 (2H, s, CH:NH,): 3.77 (3H,

s,‘coggp); 2€77 {(2H, bs, THx); 2.67 (2H, bs, cgzjg 1.84 (4H;'s,

'-27£‘C52};- : , ,

s | .

Hple (Luna 2; (_?_:z:ac‘I:'Lent‘1):.zrt'= 5.027 (100%)

'LC/MS'{Luna 2, Gradient 4): rt = 3.13 minutes, 562 MH"

‘ ZO'Example 103
o 3- (Am;ncmethyl)benzoyl—D/L— —benzylthlazol 4-ylglycine 4,5, 6,7-

'.tetrahydrobenzothlazol 2—-amide trlfluoroacetate salt

' NMR:(dg DMSO): 8.90 (1 H, d, J 6 Hz, NH), 8.05 (3 H, br s, NH-

25 3*),- 7.91-7.10' (11 B, NH & Ar), 5.91 (1 H, d, J 6 Hz, o~CH), 4.20
(2 H, s, CHPh), 4.01-3.90 (2 H, m, CHN), 1.71-1.59 (4 H, m,
.Cﬂﬂqycgﬂﬂh). Peaks due to CHCH>CH,CH, protons are obscured by the_‘
watér-(from.ds DMSO) peak around 2.4ppm. | | o

4.34 minutes.

i

30 Hplc (Luna 2, Gradient 1): rt

I

LC/MS (Luna 2, Gradient 4): rt = 2.39 minutes, 518 (MH').
1 : _ ) _
" The compounds exemplified hereinabove have been found to be

35 inhibite@s of tryptase by the‘methqd of Tapparelli et al,,




"{"' '3 (Amlnomethyl)benzoyl—D/L 2—chlorophenylgly01ne 3-

RS

(1-60C) al kyl or phenyl (1-6C)al kyl; Cy.is a saturated or uns{d Wid ®ds nmono or
poly cyclic, homo 15 or heterocycllc group, preferably contalnlng 5to 10

ring atons and optionally substituted by one or nore groups R3,- or

" R3i Xi -; weausv7é8a i ndependently is hydrogen, hydroxyl, (ICTB@)BG@IDﬁ@&y,

(1-6C) alkyl, (2-6C alkenyl, (2-6C)al kynyl, (1- 6C)al kanoyl, (1-6CQ)
al kyl am noal kyl , hydroxy(1-6C)al kyl r1zarboxy, 20 (1-6C) al koxyal kyl-,

-(1-6C) al koxycarbonyl, (1-6C) al kyl am nocarbonyl, am.no(1l-6C)alkyl,

CONH2, CP:IQ&@NHZ Ba,mlnoaldnetryl,, 268, 6@)E4<atrclx))ﬂl7am nand to be selectlve

hydroxy 1-6 yl am_nag am_no(.1- 6C al.kano m no,
(1-6C) a %y|§% %%f% %élka%nga%r# roteasé% %ested.
di (1-6C) al kyl am no( 1- 6C) al kanoyl anmino, (1-6C) 25 al koxycar bonyl ani no,

?T g(c):) : igl-oﬁr’gﬁ%ﬁ’gwrct&ﬁ%aﬁ& R (el GCE ) allo%al t h| Omll%% al kél sulﬁphonyl

L (1-6Q ﬁaoéanalm%ramdowﬁmgﬁga c1B@1/1Qf3526 121- al kyl sul phonami do,

(1-6C) al kyl am nosul phonyl ;. ami nosul phonyl, (1-6C) hal oal koxy, or (1-6C)

H'._'hal oal kyl; X is a bond, 0, NR p, CH2, CO CONR p, NR1IpQO, S2, - NR1pS02 or
- 'S02NR1p3- QARihotuétlhﬁﬂf)ﬂenQbyMb/dWZ—cﬂdtdgiéﬁvl@qu'dﬁﬂz f31r Ria; Lpis -

selected fromN 1/ \ RB R3S “~ R3 I'N /=~ 1

 'R3Z S Smeﬁy?nﬁgglﬁgxyl—g,§ ﬁgy—tetrahydrobenzo(b)thlophen~2~am1de

trlfluoroacetate salt

amlnocarbonyl -4,5,6,7~ tetrahydrobenzo(b)thlophen-z amlde
trifluorocacetate salt_(Example.QQ)

15‘3 (Amlnomethyl)benzoyl~D/L—2—chlorophenylglyc1ne 3~ (pyr1d—2—
yly— 4,5, 6 T tetrahydrobenzo(b)th10phen—2 amlde

trifluorcacetate salt

7 3 (Amlnomethyl)benzoylHD/L 2-ethylth1azol 4—y1g1yc1ne 3-'
'20‘methanesulfonyl 4,5,6,7- tetrahydrobenzo(b)th10phen—2—am1dei

‘ trlfluoroacetate salt (Example 87)

3~(Amindmethyl)benzoyl*D/L—2—ethylthiazolé4-ylglycine 3-
aminocarbonyL~4,5,6,7¥tet;ahydrdbenzo(b}thibphen—z-amidg.
"25 trifluproaceﬁate salt (Example 100}

3—(Aﬁinbmethyl)benzoflﬁD/L—ZééthyithiazoiFd—jlglybinel34
(pyrid-2-yl)~- 4,5,6,T-tetrahydrobenzo (b) thiophen—é-amide'
trifluocroacetate salt |
30 - | |
3- (Aminomethyl)benzoyl-D/L-2 4chlorp—3—p3?ridylg;ycine 3-
'methgnesulfonyl~4,5,6,7mtetréhydrobenéo(b)thiophen-Z—amide
,-trifluoroacétate salﬁ (Exémpie 92) | |

T -,




X RSz 10 Sz RB3y XM and Sin which in which R3 is an e ®e5d
residue, N-(1- 15 6C)al kyl am nocarbonyl, N, N-di (1-6C)al kyl am nocarbonyl,
N-(1- 6C)al kyl am noal kanoyl, N-(1-6C)al kanoyl am no(1-6C) al kanonyl, C -
hydr oxy 3R #&{77625C) al kanoyl , hydr oxy(2- 6C) al kanoy!l ani no( 1-P03ﬂ}1wlk)amw

di (1-6C) al kyl am nosul fonyl., hydrogen, hydroxyl, (1-6C) al koxy,

(1-60) al kanoyl oxy, (1-6C) alkyl, (2-Br)alkenyl (2 20 6C)al kynyl, '
(3-60) al kenyl oxycar bonyl, (1- GC) al kanoyl, am no(1- 6C)al kyl, am do (CC]\IHZ)
‘amno (A= G@lmmaﬁbyﬂ-)bwwhnﬁml—@hio%}a—wmﬂyldmdﬁw(ﬂr 6C) al kyl ,

b d 0 Ik 60) al k 1-6C) al k
S o N B Y o b EoGipany - dmi e

(1- 60) atxEVesrbaBktatel s23 t6Ghabkaiaybayi no, ani no, halo cyano, nitro,
‘thiol, (1-6C alkylthio, (1-60C)alkyl. sulfonyl (1 13 June 2005 WD 02/ 47762

PCT/ GBOl/ 05526 -122 6C)al kyl sul phenyl or hydrazi'do R3y. represents R3 or 'a"_

rou h 1S absent, or. represents - - -
'_?1 30 a kane?‘g@etﬁglﬁ égogsé ?E ? FREPES A BYE iyl %@p%@mymw OCO,
COO, - C@NA, 6, me&amu%eﬁzomuS@opBénLQphﬁia@ %ﬁﬂ%%é@ﬂa%&f -

. heteroc ou tlonally substituted by R3; and RL. .represents
hydrog C]Io f@"%‘@g?ﬂ?kg R3, is oxo or is as defined for R3y, X ais CH2

and X, is 0, 10 S or NR in which Rz has a val ue i ndependently selected
froma [ value for R3y; or a physiologically tolerable salt thereof.
: 3*(Amlnomethyl)benzoyl-D/L -2-chloro- 3—pyr1dylglyc1ne 3= (pyrld—

10 2-y1)- 4,5, 6 7~ tetrahydrobenzo(b)thlophen—Z —amide

trlfluoroacetate salt

._3 (Amlnomethyl)benzoyl—D/L—Z chloro 3—pyr1dylglyc1ne 3~
ethoxycarbonyl— 4 5 6 7—tetrahydrobenzo(b)thlophene~2 amlde
- 15 trlfluoroacetate salt (Example 90)

. 3- (2minomethyl) begzdylf-njx.—é-chiorophenyiglycine 4,5,6,7- |
7 .tetrahyd:obenzothiézol—z—amide trifluordécetate salt (Ekampié'
. 88) |
20
' 3- (Amlnomethyl)benzoyl-D/L~2—benzylthlazol 4—ylglyc1ne 3~
,methanesulfonyl 4,5,6,7- tetrahydrobenzo(b)thlophen—2-am1de

_ trlfluoroacetate salt

25_3f{Aminaméthyl)benzoyl—D/L—‘—beﬁéylthiazol—4—ylglycihe'3- -
' amlnocaxbonyl 4,5,6,7- tetrahydrobenzo(b)thlophen—z-amlde'

trlfluoroacetate salt

- ‘3—(Aminomethyl)benzoy1~D/L~2—benzylthiazol-4wylglycine 3-
30 cyano-4,5,6 7—tetrahydrobenzo(b)thlophen—z—amlde

'  'tr1f1uoroacetate salt
-
7'3~(Amlnomethyl)benzoyl-D/L— —benzylthlazol 4—ylglyc1ne 3—
- (pyrid-2 ‘Yll— 4,5,6,7- tetrahydrdbenzo(b)thlophen—Z—amlde




2. A compound as clainmed in Caim1, in which: each R3a |{%d‘ﬁggr%%§tly IS
hydrogen, hydroxyl, 15 (1-6C) al koxy, (1-6C) alkyl, (2-6C)alkeny

(2-6C) al kynyl, (1- 6C)al kanoyl, (1-6C) al kyl am noal kyl, hydroxy(1-6C)al kyl,
car boxy w@ 22/60p2 al koxyal kyl, (1-6C) al koxycarbonyl, (1- 6C)PCT/GB01I05526 _
al kyl am nocar bonyl, amino (1-6C) al kyl, CONH2, CH2CONH2, ami noacetyl, -
(1-6C) al kanoyl am no, (1-6C) al koxycatbsnyl am no, 20 am no, hal o, -cyano,.
nitro, thiol, 1-6C) alkylthio, (1-6C). alkylsulphonyl, (1-6C _

al kyl sutphbemibrobtedare Walthydrazi do, (1-6C)al kylim dazolyl, (1-6C) .
al kyl sul phonami do, (1-6C) al kyl ami nosul phonyl, am nosul phonyl, (1-6C) "
hal oal koxy,. or (1- 6C) haloalkyl; 25 Xi is a bond, 0, NH or CHZ and R3i

s phenyl N N1/
1 Enensl (Bg bk SRS BrBRa A b S eciehd o N N L)

" PCT/ GBCk£B65R26arbonyd3- 4153 6R7-ite tamhydinedbercai(by)ddi hmiene—2-anide
“N-(1-6C aI_E | am nocar onyI N, N di (1-6C)al kyl am nocar bonyl
‘ N-(1 &CFat iPﬁﬁPﬁﬁ’ﬁ VR (1 60) al kanoyl ani no(1- 6C) al kanony! ,

C- hydr oxyami no(i - 6C) al kanoyl 5 hydroxy(2-GC) al kanoyl am no(i-60) aI kanoyl
di (1 6C)al kyl am nosul fonyl ; hydrl(_%en hydroxyl,; (.1-6C)alkoxy,

( 1- 6C) aBk&hognore thyil) benzgndyD mé;};qazol 4-ylglycine
. 4,5,6,7-tetrahydrobenzothiazol-2-amide trlfluoroacetate salt

(Example 103).
10 ‘ , 7
3- (Amlnomethyl)benzoyl—D/L 6—methylpyr1d1n-2-ylglyclne 3- -

methanesulfonyl ~4,5 6 7 tetrahydrobenzo(b)thlophen-2—am1de

trifluorocacetate salt.

15 3- (Amlnomethyl)benzoyl—D/L 6-methylpyr1d1n—2—ylglyc1ne 3=
amlnocarbonyl 4 5, 6 7= tetrahydrobenzo(b)thlophen—2—am1de

trlfluoroacetate salt

. 3= (Amlnomethyl)benzoyl—D/L—Gﬁmethylpyrldln-Z—ylgly01ne 3-
20 cyano—4 5,6,7- tetrahydrobenzo(b)thlophen—2—am1de

trlfluoroacetate salt

3—(Aminbmethyl)benonl—D/L 6—methylpyridin—2~flg1ycine'3—7
(pyrld— —yl)- 4,5,6,7- tetrahydrdbenzo(b)thlophen—2 amlde

25 trlfluoroacetate salt

3~(Aminomethyl)benzoyl—D/L—6emethylpyridin—2Fy1gly¢ihe 3-
éthoxydarb§nyl- 4,5,G,T—tetrahydrbbenzo(b)thiophene—2-amide
- trifluorcacetate salt. ' ‘ '
30 - |
o 3- (Amlnomethyl)benzoyl—D/L— *methylpyrldln—2—ylglycxne
4,5, 6 7~ tetrahydrobenzothlazol 2-am1de trlfluoroacetate salt




-(2-6Q) al kynyl, (3-6C)al kenyl oxycarbonyl, (1-6C)al kanoyl, g4mpR 4ob56C)

al kyl , am do (CONH2), amino (1-6C) al kanoyl 10

am no¥QPYEHET ( 1- 5C) al kanoyl , hydroxy(1- 6C) al kyl, cHBEEP1/05526

hydr oxy( 1- 6C) al kanoyl, (1- GC) al koxy( 1- GC) al kyl, (1- .

6C) al kOXécal’ bonyl (1- 5C) al kyl; (1- 6C):1ﬁ Koxycar bonyl (1- 6C)al kanoyl am no,
am nd; cyano, nitro, th| ol, (1-6C) alkylthio, (1-6C)al kyl sul fonyl,

(1- 15 6C)al kyl sul phenyl or hydrazido; and : R3y represents R3 or a group of
formula Rk-G&2-Xa in which G represents a bond or (1-3C)al kanediyl, X
repr ésent & & horid) s CONMREYE ROV e A0 farfd riRklredie¢sent s a 20 car bocyclic
or heterocyclic group, optiorally substitut.ed by R3 3. A conpound as
claimed in Jaiml or daimJs in which R5Yis anino or hydrogen. 25 4. A
conpound as clainmed in Caim|3, in which R} is hydrogen. 5. A conpound as
claimed in Claim4, in which . L. A conpound as cl ai ned
in any one of Cains 1 to H 7. A conpound as
claimed in any one of Ca D 6, in 35 which the-al pha carbon atom (* )
has the conformation that 2005 WD 02/47762 PCT/ GBOL/ 05526 -124
woul d result from construct froma D-a-.am noaci d NH2- CH( Cy) - COOH where
the NH2 represents part of XX 8. A conpound as clained in any one of
Claims 1 to 7, in 5 which represents cycl oal kyl, piperidinyl, phenyl,

4

3,4 nmethyl enedi oxyphen‘\_lll , |, thienyl, imidazolyl, oxazolyl,
t hi azolyl, pyridyl, pyr g di nyl ,Rqayr azinyl, naphthyl, indolyl,
5 (I}

where:
Rs represents amino, hydroxzy, aminomethyl, hydroxymethyl or
hydrogen;
Rga represents hydrogen or methyl:
10 X-X is . =CONRj,;-
?Ri1a represents hydrogen, (1-6C)alkyl or phenyl(1-6C)alkyl;
L is CONR1q{(CHz)p in which m is 0 or 1 and Riq is hydrogen,
{1-6C)alkyl or phenyl(i-6C)alkyl;
Cy is a saturated or unsaturated, mono or poly cyclic, homo
15 or heterocyclic group, preferably containing 5 to 10 ring atoms
and optionally substituted by one or more groups Ri,— or RyiXi—;
each R;, independently is hydrogen, hydroxyl,
(1-6C) alkoxy, (1-6C) alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-
6C)alkanoyl, (1-6C) alkylaminoalkyl, hydroxy(1-6C)alkyl, carboxy,
20 {(1-6C) alkoxyalkyl, (1-6C) alkoxycarbonyl, (1-6C) - :
alkylaminocarbonyl, amino(1-6C)alkyl, CONH,, -CH,CONH;,
aminoacetyl, (1-6C)alkanoylamino, hydroxy(1~6C)alkanoylamino,
amino (1-6C)alkanoylamino, (1-6C)alkylamino(1~6C)alkancylamino,
di(1-6C)alkylamino(1-6C)alkanoylamino,; (1-6C)
25 alkoxycarbonylamino, amino, halo, cyano, nitro, thiol, (1-6C)
alkylthio, (1-6C) alkylsulphonyl, (1-6C) alkylsulphenyl,
imidazolyl, hydrazido, (1-6C)alkylimidazolyl, (1-6C)




-indanyl, 3, 4-dihydrobenzofuryl, benzofuryl or benzo[b] thlﬁpmﬂngggup,
opt i bstituted by R3a or RIXi. 10 9. A co ng cl al in Caim
8, iﬁpﬁhbxn&%y represents cycl ohexyl, piperidin-4 nﬂgﬂf ﬂ@

3, 4- nethylenedloxy-phenyl fur-2- yI (thien-2-yl, thien-3- yI

i m daz 9xazo -4- I ol azol - 4- yl,

PV i ?]%y]lsy%jy Sy ﬁ Gﬁ)rl §%<11¢P1¥L8§Pﬁ#8?¥52 9%1h8§}#ﬁﬁ8pﬁ a-yl
pyrlrmxnec)-h@mQaHmuxyglmnﬂ Ml-6@Y hadicd1 & napht h-1-yl, naphth-2-yl,

i ndol -5-yl, indan-5-yl, 3,4- dlhydrobenzoyhr 5-yl, benzofur-2 yl or benzo
[ b] t hi ena- B, aobPP@napbyNBubsﬂﬁtut@@rb@oﬁﬁauorNﬁ&Q@r #9210. A conpound
as cINeR ngg id} gdi & or Aaim9, in which R3a is hydrogen; hydroxyl;
nethoxy %hoxy |sdbropoxy met hyl ; ethyl; isopropyl; acetyl; propanoyl;
i SOpr opandysk ; is neidryyane naeet s ; dlnethylaninonethyl hydr oxynmet hyl ;

car boxy; thoxynet t hoxycar bonyl ethoxycarbonyl 25
net hyl ani Eaﬁ%dﬁ?Fﬂ¥%ﬁﬁg$ﬁepéﬁﬁﬁ0carbonyl anm nonet hyl ;  CONH2; CH2CONHZ;

anm noacet yilg ifsOreMleia0;fraacet yl am no; hydroxyacetylanino,
di met hyl am noacet yl am no, net hoxycar bonyl am no; ethoxycarbonyl am no; t--

but oxycar bonyl am no; ; fluoro; chloro; bronp; cyapo; 30 nitro; thiol;
nmet hyl t hi ; , s 2 phenyl

i m dazol : : § ,Isulphonylanldo

et hyl on ; ; ‘ nosul phonyl ;

am nosul phényl ; : )
phenyl , phenoxy phenylanlno or benzyl 11,. Ainpound as clained in Caim
10, in mhlch Ri3 June 2005 WO 02/477u. / 5526 -125 selected -

_perldln Kyt~

and

in which
in which R3 is an amino acid residue, N-(1-

15 6C)alkylaminocarbonyl, N,N-di(1- 6C)alkylaminocarbonyl N-({1-
6C)alkylaminoalkanoyl, N-(1-6C)alkanoylamino(1-6C)alkanonyl, C—
hydroxyamino (1-6C)alkanoyl, hydroxy(2 6C)alkanoylamlno(l—
6C)alkanoyl, di(1-6C)alkylaminosulfonyl, hydrogen, hydroxyl,
(1-6C)alkoxy, (1-6C)alkanoyloxy, (1-6C) alkyl, (2-6C)alkenyl (2-

20 oC)alkynyl, (3-6C)alkenyloxycarbonyl, {(1-6C)alkanoyl, amino(l-
6C)alkyl, amido (CONH;), amino(1—6C)alkanoyl, aminocarbonyl{1-
5Clalkanoyl, hydroxy(1-6C)alkyl, carboxy, hydroxy(1-6C)alkanoyl,
(1-6C)alkoxry(1-6C)alkanoyl, (1-6C)alkoxy(1-6C)alkyl, (1-
6C)alkoxycarbonyl (1-5C)alkyl, (1¥6C)alkoxycarbonyl, (1~

25 6C)alkanoylamino, amino, halo, cyano,

nitro, thiol, (1-6C) alkylthio, {(l-6C}alkylsulfonyl, (1-




am nophenyl, 3-hydroxyphenyl, 4-nethyl phenyl, 2,4 5 dinethyip 605

3, 6- dlﬁEtn% he@% 4- et hyl phenyl, 4 isopropyl phenyl, 4- hydroxp enyl ,

3- ami nonet 9? yl, 4 am nonet hyl phenyl, 4-(H2NCO) phenyl ,PCI/GB01/65526
4- hydr oxymet hy. Iphenyl, 3- hydroxynethyh%henyl, 2-hydroxynethy|pheny|,
4- car boxyphenyl , 4-isopropoxyphenyl Al or ophenyl

3, 4- et hyl en X ... 10 4-phenyl phenyl, 4- phenoxyphenyl

5- met hyl fd\fﬁ anggsy"ﬁrﬁ%%%/ Rydrazigg; hyI t hi azol - 4- yl, ,
2- ani not hi azolg,4- yépr@gerﬁ@éw %m nOt of4 S am not hi azol -5-yl, - 2-
fornylanlnothlazo -5-yl, 2-phenyl thitazol - 4- anlnopyrld 3 yl,

6- net hyl pyri d-2-yl, 3-am no-pyrid-4- &iCbﬁaphth | -yl, 15 naphth 2-yl,

benzof ur , xyphenyl , _3-net hoxyphenyl 4- X henyl

i ndan- 5- ;%.%%1 hﬁl?%l%% en3¥/lbr reﬁﬁ?ﬁ?%?ﬁ'@éﬁéﬁ%Flﬂg a8t g

3- nethﬁlswsbmmybph&@ﬂres%ﬂtmethy&subnhomxkphgpylg03 @@@hyé@@lpﬁg@ylphenyl

3 N, N di %@ylanlnophen 2, 3-di hydr obenzof uran-5-yl, 3 20 bronDphenyI
cyanobﬁg Sgﬂﬂﬁtﬂ5x§8é$%bnﬁkpﬁ%ﬁ??SGQtSeﬂh@ﬁ?béﬁﬁ@hyppﬁényl

2 nethyla@ggybc 1 n s 1 hy zoI 4-yl

2- benzylthlazoly% yFu%g%ﬁggtthégﬁegn §Otﬁg§§£%d §ﬁ§% 5 orbpyrld 3-yl

2 hydro%?@ééﬁ?h&ﬁlh@ﬁhD@E@IO¢>yﬂ 62)N1Nyld|nethylanlnoacetyl 25

am not hi-azol - r|quoronet h i fl,uoroneth henyl
3-chl or opyri d- ?Z yll %52 Tethyt byt dﬂ:?é;}'r & %VF;%YH zay 1S, S%?a%‘ﬁ 2y36 O

pyri midi 8- BryNRani:h pyliish dR rf‘aslla validie A rfciaituh @s, %é!ﬂé@diad rErc%Oya one
of C ains tho 11, in. 30 which Cy is a group of forrmula x a"Xb in which

one of X¥24H8 XBLi BN and the other is NH or S, and 13 June 2005 WD _

02/ 47762 PCT/ GBOR1 h (defined for Raa.
13, Acorrpoun%% A R S A Lt

A compound as claimed in Claim 1, in which:
each R3, independently is hydrogen, hydroxyl,

15 (1-6C) alkoxy, (1-6C) alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (1-
6C)alkanoyl, (1-6C) alkylaminoalkyl, hydroxy(l—GC)alkyl,
carboxy, (1-6C) alkoxyalkyl, (1-6C) alkoxycarbonyl, (1-6C)
alkylaminocarbonyl, amino(1-6C)alkyl, CONH», CH,CONH,,
aminoacetyl, (l-6C}alkanoylamino, (1-6C) alkoxycarbonylamino,

20 amino, halo, cyano, nitro, thiol, -1-6C)} alkylthio, (1-6C)
| alkylsulphonyl, (1-6C) alkylsulphenyl, imidazolyl, hydrazido,
(1~6C)alkylimidazolyl,(1—66) alkylsulphonamido, ({1-6C)
alkylaminosulphonyl, aminosulphonyl, (1-6C) haloalkoxy,. or (1-
6C) haloalkyl; | ‘

25 X; is a bond, O NH or CHj; and R3i is phenyl optlonally

substituted by R3a; and

Lp is selected from




-5 14. A conmpound as clainmed in. Cdaim12 or aim13, in MM?i 5 S
hydrogen and R3r is hydrogen, (1-6C)al kyl, am no, (1 -6C)alkanoy am no,
hydr oxy( 1- 6C) al kanoyl am no, N, N-di (1" 6C)al kyl am noal kanoyl am no,

. (1- 6C) amybz#A76nyl ani no, phenyl 10 or benzyl. 15. A co®pFGRI1AS526] ai ned
in any one of Clains 1 to 14, in which Cy is pyrid-2- yI pyri mdin-2-yl,

- pyrimdin-4-yl, pyrazin-2-yl, pyrazias-3-yl or oxazol - yI optionally 15

- substituted by R3a or R3i Xi. 16. A conmpound as clained in.any one of O ains

2 to 15, in_ which Cy is cycloah /| |, - phenyl, -3, 4-

: nethylenedloxyphenyl furyl, thien daMc |, thlazolyl - 20 pyrldyl
' 1gro D

napht hyl , benzofuryl, or benzo[b]t 1, optionally substituted by"

‘R3a or R31X| in which Xi is a hot g H/0or CH2 and R3, is phenyl

.. optionally substituted, by R3a and, each R3a independently is hydrogen,

,’hydroxyg,1éla&Chmmﬂanqg1d(ﬁeéﬂaueﬂI@H(1{6CB£JEYkame¢¢arbeﬁ&) N, N~

'-alkyla N aI aI yl 1! yakkyl,(1-6C) .
68 21 07 DN BRULACREL 8 oo B9 B B ALY O

. alkoxycar onyl’, oéarbony

| ”'CHzcowﬁx)s&h&msmkawanGl 6@3@1kéﬁ@9¥&m1ﬁohy@@t@mﬁmlneﬂﬂoﬁﬁaéﬂB@ﬁ@W&nlno

am ng, ?’ )Q!Lkéﬁoywin%o(ilsé%lxéhk&y'lt higg.(1(1- 6C) al kyl sul phonyl ,
(1- 6C3 Isu en ', .30 imdazolyl

- hydrazﬁifb? qllk)s@}lalrlk?ﬁwrifaamyhyiiroeeyl bvdrcstilshonani do, (1-6C) ,
al kyl anj 1nmlaonadsr.yy, ameasumaﬁaynoxyc1-(Qc)sd)alaaady&oxw,z~m)e1keem ‘

i_"haloalk oynd a|n116 3is 35
. Cyclohe&?] %fp XQ Fé?ﬁﬁgﬂﬁy Yﬁa%% éne&l SW%&%FF%¥" fur-2 yI
~ thien- 2mwnot1H@m)SlkY1 lamdonKcﬂNﬁl),t¢maE©K14€9]a1kahOElo
PCTP%%%%%B%%%%Eﬁgqg%Y Eyﬁigaé?yhben ?u?yu_ ) kéqnzé%B thi‘en- 2- yI
group, hydroxy (1- GC)alkanoyl (1 6C)alkoxy (1- GC)alkyl
- GC)alkoxycarbonyl(l SC)alkyl (1- GC)alkoxycarbonyl (1
6C)a1kanoy1am1no, amlno, halo cyano, .
nitro, thiol, (1-6C) alkylthlo, (1-6C) alkylsulfonyl, (1- .
15760)a1kylsulphenyl or hydra21do, and | '

Ry, represents Rj or a group of formola

Y
R~Gy-X,- _
in whlch G, :represents a bond or (1~ 3C)alkanedly1 X
represents a bond, CO, 0CO, COO or NHCO, and R, represents a
_ - 20 carbocycl;c or heterocycllc group, optionally substltuted by
e . Ry '

3. A compound as clalmed in Claim 1 or Claim 2, in which
.R_ is amino or hydrogen ' | | :
25 .
4. A compound,es'claimed’ih Claim 3; in whicﬁ.Fg is hYdrogen.

5. A compound as claimed in Claim 4, in which

. Rge is hydrogen. | '
30 . | _ o
' 6. A compound as claimed in any one of Claims 1 to 5,‘iﬁ
which X-X is CONH. B |

. ! | . .

7. A compound as claimed in any one of Claims 1 to 6, in

' 35 which the- alpha carbon atom (*) has the conformation that




optional Iy substituted by R a or R'X . 18. A conpound as %Rgn CI aim
16 or aim17, in which 5 R3a is hydrogen; hydroxyl; net hoxy

i sopr opoxy; nethyl et hyl; isopropyl; acetyl; propanoyl |sopropanoy
met hy| aMOMSPSR| - di met hyl ai ni nonet hyl : hydr oxynet hyl ; PEXFE#ANSS26
met hoxynet hyl ; net hoxycar bonyl ; et hoxycarbonyl; net hyI am nocar bonyl ;

di net hyl am'_nocar bonyl ; am nonet hyl ;-1D¢-CONH2; CH2CONH2; ami nbacet yl ;
fornylam no; acetylam no; nethoxycarbonyl am no; ethoxycarbonyl am no; t-
~ but oxycm@b@yraﬁuh‘@ :émmoc;ohism@nmtl@m drr@;m @y@ﬁa; amitrragcid B - CH(Cy)

hyl t hyl syl h h hyl sul ph I '
mdgzt&@{ ‘F‘E %d‘?lg P nyl,f%%%%%?? ﬁ%%g EE;I Y rsrgt Ey?gﬁl phonyl am do;

et hyl sul phonyl am do; net hyl am nosul phonyl , et hyl am nosul phonyl ;

~am nosug phonyl ¢, Omb&lﬁ ]géoggfa g@éﬁenz?}n&] %8{28&( lam?é]dl‘:}?cé ﬁSlﬁqare

phenyl ,” phenoxy, am no compoun s ‘clalrmed in

O ai rh Tebi¢h: GHi EﬁPE?Sii@tSCFMCéW@@WLpPG@ﬁImMJyI phenyl 3,4~

1- acet yhot éﬂé&l&éﬁheﬁylp“ﬂﬁ%@qw F&hﬁ%&iﬂl n'ﬁ‘rﬁ)dazo oxazol
1 dl -

1-i sobut eir , 1- gmi,noacet [ perl din ’
4- ani no%%%%fr‘g 195, ﬂk}ﬁ%@y}ph@mlm&iwy ey 1o, @%ﬁ%@?ﬁ; pwéﬂviyls 6 25
di met hyi;p@@nyl 1, 4; ethyhﬁﬂe&blenzﬁ)-ﬂ romgén@iaﬂmtlyl 43)3: E:)Qéiﬁiﬂxnhpiﬂlﬁienyl
3- am nonet p am.n t 4- pheny S

4- hydr o%y hy‘{géﬁ%%fyl?,fl% Y& n%ﬁ%r‘&%e%hgﬁ‘yl I(I%il\gr?'ydr oxynet hyl phenyl.,
-4- car®boxyphenyl , 4-isopropoxyphenyl, 2- chl orophenyl,

3, 4-met Qyl engd y %{g:,)d eyl 4 30 y.

5- met hy%lf ur - }g b?‘ﬁ?%ﬁga%g éﬂ'eﬂl Hlﬂneré%iﬁ /'t k??azo Q i "Eftepresents
2- ani no@w—'h@l@@xﬁiw PlEe¥éﬁlﬁﬂﬂ“émYﬁot phenyll, A.@- mez:lafﬁmw%?zﬁfpbewl

'é fo; hrryzlhaﬁl@oyhl agpleh- szL i2- t@ﬁ@wbt@uaz@mﬁaﬂol A A no@ﬂét<§134¥i/1
net hy

benzof u? f 5&!1351:@1 ﬂyl‘lbgfﬂzot OZ-Ln%D Ytlgo Pl}A{f%nagﬁu g&fiaﬁ fred in

any DReydbf ﬂrmdsélylo pYrimidih-bHyd ,2@88 imidin-4-yl, pyrlmldln 5-
vl, pyrazin-2-yl, pyrazin-3-y1, naphth-1-y1, naphth-2-y1,

' indol-5-y1, indah—Sfyl, 3,4—dihydrobeﬁzofur75—yl, benzofurfzf-'
vl or benzo[b]thien-2-yl, optionally substituted by R,, or Ry X; .

.20 10.  A compouﬁd as claimed in Claim 8 or Claim 9, in which R;,
is hydrogéh} hydroxyl; methoxy; ethoxy; isopropoxy; methyl
- ethyl; 1sopropyl, acetyl, propanoyl, isopropanoyl; .
méthylamlnomethyl dlmethylam;nomethyl hydroxymethyl;
"_carbdﬁy; methoxymethyl; méthoxycarbonyl; éthoiycarbonyl;
25 methylaminocarbonyl; dimethylaminocarbonyl; aminomethyl;
CONH, ; CH,CONH,;  aminoacetyl; formylamino;.acetylaminOf
'hyﬁroxyacetylamino, dimethylaminoacetylamino, |
methoxycarbonylamino; ethoxycarbonylamiho; t—L
butoxycarbonylamino; amino;‘fluoro; chlorb; bromo;rcyano;

30 nitro; thiol; methylthio; methylsulphonyl; éthylSUIphonyl;'
ﬁ@thylSﬁlphenyl; imidazol-4-yl; hydrazido; 2~methylimidazol~4~
yl; methylsulphonylamido; ethylsulphonylamldo,
methylaminosulphonyl; ethylaminosulphonyl; amlnosulphonyl
“trifluoromethoxy or trifluoromethfl; and

35 R,X,is phenyl, phenoxy, phenylamino or benzyl.

11.. A«eompound as claimed in Claim 10, in which Cy is




WO 02/ 47762 PCT/ GB01/ 05526 -3-28 which L represents CO or
CONHCH2. 21. A conpound as clainmed in Caim 20, in which ﬁ“@n&%ﬁggf
CONCH3. 5 22. A conpound as clained in any one of Cains 1to 21, in which
R3 is ssv@ot/exesf rom N-acetyl al ani noyl.; serinoyl; thr eonﬂ’ﬁfmmli&wartoyl
.glutanoyl; N, N-di net hyI am nocar bonyl; N, N-di et hyl am nocar bonyl ;

N- (1, 3-di net hyl ) but yl am nocar bonyl , 11@51\# nmet hyl - N- et hyl am nocar bonyl

N-met hyl acetyl 2-N- acetyl am noacetyl 2- N-acet yl am nopr opanoyl ; 2- N-(2-

- et hyl psepaseyd) ﬂﬁ‘biﬂoa?@tt){)hexgd@mpﬂ@ehliﬂiﬁhr—@@wr Opa-ﬂt@;éty’]?plperldln a- -

3.-h b t t
G ot ny Ay WOSEYPORGY LERpEFIGaR- hyr oty 1 e RN RAE St P 408 ety
| efry: ammnvhceﬁybpmp?r;dzn24dwﬂetm%b@wﬂyl2ﬁﬂmaﬂ0thHM%M?ﬁ;l N
a 0X ac ;
" am %oac {ﬁ@f&?ﬂéﬁh :cL) rg }% rfgs&gﬂl%% Hopr opi thXH nocan%ongl acetyl
~hydroﬁyd@mhyhylphenﬂaydBoﬁyé’tlh@lth}’émh@@w }dﬂhﬁé{ ‘
. 2- hydroasgegesﬁ?g?gshtengﬁ nat@w%@ﬁé yIet bmaﬁnﬁ{dmeuhy@ﬂ&xypar@onyl et hyl

- met hoxycar, hoxycarbon f or fryl am no; |"ani-no; 0; chI or o;
" cyan; nﬁweomtaﬁhxﬂphﬁﬁyﬂyl i ¢ @NC%PH Xy pﬁoﬁyﬁ |§erlp8ﬁw |
met hyl sui-aReRvnet RpliphBygigz lzd@ydi’@}@&eth AR, aés-d&ﬁbdﬂﬁﬁbhényahy one of,

Chr eont Aog PoPEeRRRYBNER T L2a YT R A ik T o s E Y
N- net by k- phethyphehydc anbphenoximhetriyil acetmd thy2- T3 ackt yilaxdamﬂce%yl
e e, b o sy
D- hydr oﬁ?ﬁ@ﬁ%?ﬂ&ﬁpﬁbééépél“‘él -yl, 2= amlnothlazol %2 |
formylamlnothlazol 5-y1, 2- phenylthlazol -4 - yl 4 - amlnopyrld 3~
yl, 6- methylpyrld 2-v1, 3-amino- pyrid-4-y1, naphth 1-y1, :
15 naphth 2- yl benzofur 2- yl 2- methoxyphenyl 3- methoxyphenyl
4-methoxyphenyl, indan-5-yl, 2 methylthlophenyl 3-
methylthiophenyl, 3vmethylsulfiny1phény1, 2-
methYlsulphonylphenyl 3- methylsulphonylphenyl 3-N,N-
dimethylaminophenyi 2,3- dlhydrobenzofuran 5-vy1, 3F’--"
20 bromophenyl 3= cyanophenyl 2- methoxycarbonylphenyl 2-
“ethoxycarbonylphenyl 2- methylphenyl 2- fluorophenyl 6= ,
amlnopyrld 3-y1l, 2- ethylthlazol -4-yl, 2- benzylthlazol -4- yl 2~
methylsulfonamldoth;azol 4-yl, 2-chloropyrid-3-yl, 2-
hydrdxyacetylamihothiazol 4- y1 2-N,N- dimethyiaminoacetyl~
25 aminothiazoi—4—yl, 2- trlfluoromethoxyphenyl 2-
trifluoromethylphenyl, 3- chlor0pyr1d 2-y1, 3—methy1pyr1d 2~y1
pyrazin—z—yl;,pyrazin—jfyl, pyrimidin~2fyl and pyrlm;dln 3-yl.

12. A compound as claimed in any one of Clalms 1 to 11, i

30 Whlch Cy is a group of formula

Ry,

)%xb

in which one of X* and X® is N and the other is NH or S, and




di nmet hyl am nosul fonyl ; hydrogen; hydroxyl; nethoxy, acet oxyy f ggkﬁgl

ethyl; propyl; 2-propyl 2,2-dinmethylethyl; 35 allyl; propyny

al I yl oxycarbonyl ; acetyl; propionyl;. iSObutyryI an1nonethy| CONH2;

am noacwioyd247268 nopr opi onyl ; 2- ami nopropi onyl ; anlnocarquyhmgn&gk o
hydr oxynmet hyl ; 1- hydroxyeyl; -carboxy; 2- hydroxyacetyl - 2- hydroxypropanoyl
13 June 2005 WD 02/47762 PCT/GBCHLQESQG 129- nethoxynethyl

met hoxycar bonyl net hyl ; net hoxycarbonyl; et hoxycarbonyl ; fornylan1no

~acetyl a&bhopfam;w@ndcmapli@; ‘ascymfimmd rmyr thi ol , nethyl thio;

net hyl sul phonyl; ethyl sul fonyl; nethylsulphenyl . and hydra2|do 5 24. A
conpound as clalned I n any one of Cainms. 1 to 23, in which L repres%nts

'CONR1d13nd Bpcpeppesenes glaingal in . Cxﬁimkk%np@%ﬁ@hhgthaﬂ#E§|3¥d]¥urn24

in whigh gach R is 10 selected independently from hydrogen, am no,

“hydr oxy, (1 Q0 al kyl, (1-6C)al kanoyl, (1-6C)al kanoyl oxy, (1

SCDa?koxycarbonyI(1'6C3alkyI am no( 1- 6C3a|ky| and cyan-o. 26.° A conpound .

- as cl apaed Ancamypcone @fs. @xﬁﬂﬁbd.iﬁ)é%hlmruzJ&kvmlathlsﬁpiﬁseniehCCNRSd

and Lp._r

e o B Rer i akn BhI. e FPaRbaBn, Do EENTR T oRhSREY 10 o 2

(1- 3C) aCkankdiply]l aXinzQ teghesents- 6Choikhne) atioy, ODNedi KHED, . and RK

T ePreSgR) 12,1 9RL RN rfoﬂaﬁ%rOeycémcaﬂ&yf&leamgmhx sgﬂémut ed by "

10 or benzyl.

15. A_cdmpound'aS'qlaimed-in anyrone of Claims 1 to 14, in
_which'Cy is pyrid 2- yl"pyrimidin 2-y1l, pyrimidin-4- yl; ‘
_ pyrazin-2-yl, pyra21n 3- yl or oxazol 4 yl optlonally |
15 substituted by R3a or RhX '

16, A compound,as_c1aiﬁed'ig any one of c1aims,2 to 15, in -
which Cy is cycloalkyl, pipéridinyl, phenyl, 3.4- . . =
'V'methylenedloxyphenyl furyl, thienyl, imidaZolyl thiazolyl,
20 pyrldyl naphthyl benzofuryl, or benzo[b]thlenyl gfoup,
optlonally substituted by R,, or R,X; 1n which X; is a bond,. O,
. NH or CH, and R,; is phenyl optlonally substltuted by Ry, and,
each R,. 1ndependent1y is hydrogen, hydroxyl, (1-6C) alkoxy,
 (1-6C) alkyl, (i-6C)alkanoyl, (1-6C) alkylaminoalkyl,
25 hydroxy(1-6C)alkyl, carboxy, (1-6C) alkoxyalkyl, {1-6C)
alkoxycafbonyl, (1-6C} alkylaminOCarbonyi, amiﬁd(1-6C)alkyl
' CONHW (ngONHz, aminoacetyl, (i-GC)alkanbyiamind, (1—6C)
'alkdxycarbonyiamino, amino, halo, cyéno,.nitrd, thiol, (1 GC)
alkylthio,'(l—GC) alkylsulphonyl} (1 6C) alkylsulphenyl
- 30 imidazolyl, hydrazido, (1-6C)alkylimidazolyl, (1-6C) -
- alkylsulphonamido, (1-6C) alkylaminosulphonyl,‘aminosulphonyl,
(1-6C) haloalkoxy, or (1-6C) haloalkyl. -

17. A compound as claimed in Claim 16, in which Cy is

35 cyclohexyl, piperidin—é—yl; ﬁhehyl;‘3,4—methylenedioxyphenyl,
fur-2-yl, thien-2-yl, thien-3-yl, imidazol—&—yl,‘thiazol~4?yl,
. thiazol-5-y1, pyrid-2-yl, pyrid;34yl; pyrid-4-yl, naphth-1-y1,

AL




S 27. A conpound as clainmed in daim26, in which Lp is 25 gehgpt®dsfroml 1

R30~CIS S 13 June 2005 WD 02/ 47762 PCT/ GBO1/ 05526 -130 R30 _CO1 S 10

xS 10 CNCCO X~O1 5 N-COIpl-S in which (i) when R |%H$resent as a

=

substltE@%P”ﬁFG%he 3- position of a 4,5,6,7-tetrahydr obeBEB(FHIIFRRe gr oup,
it represents a carboxy group; a (1- 6C) al koxycar bonyl group; or a 10
(1-6C3a|ky|aninocarbony| group; and-{&7y when R3 is present as a
substituent on a phenyl. or pyridyl group, it i's a hydrogen atom 28. A
conpoundapbtizt arwhd bﬁnéﬁﬁugh@-Gﬂ40Q§Wh?HEQI®]ZthHT2 5datiurth L

represeae; OO § B1dsLRelRkesENtS A RGN |/ N i iRa Sor S or ~ 29.
A compound as clained in CaimZ28;, Tn mhlch the 'heterocyclic group is

substituted, by one or two R -groups. 13 June 2005 - 131
18. A compound as claimed in Clalm 16 or Claim 17, in which

E'Rh is hydrogen, hydroxyl methoxy, ethaxy, 1sopropoxy; methyl;
ethyl; isopropyl; acetyl; propanoyl; ;sopropanoy;' | | |
_methylaminomethyl; diﬁethylaminométhyl}‘hydroxymethyl;
carboxy; mEthnxymethyl; methdxynarbonYL; ethoxydarbonyl
ﬁétﬁylaminonérbonyl dimethylamindcérbnnyl amlnomethyl,

10 CORHy; CH,CONH, ; amlnoacetyl formylamlno, acetylamlno,
gmethoxycarbonylamlno, ethoxycarbonylaman, t—
butoxycarbonylamlno,_amlno, fluoro,.chloro, cyano, nitto;
thioly; methylthlo, methylsulphonyl, ethylsulphonyl
_ methylsulphenyl, ;m1dazol_4_yl ,hydra21do,l "methyllmldazol 4—
15_yl;-methylsulphqnylamidq; ethylsuiphonylamido; _
méthylaminosulphdnYl'rethyiaminosulphbnyl;_aminoSulphonyl-
trlfluoromethoxy or. trlfluoromethyl and for RHX are phenyl

phenoxy, phenylamlno or benzyl

20 19. A compound as clalmed in Claim- 18 1n which Cy is
cyclohexyl piperidin-4-yl, 1- acetylplperldln 4- yl 1-
.propanoylp;perldln 4-v1, 1- 1sobutyrylp1per1d1n -4- yl 1-
_aminoééétYlpipefidin—4—yl, phenyl, 4-aminophenyl, 3-

~ hydroxyphenyl, 4-methylphenyl, 2,4- dimethylphenfl. 3,6-
25 dimethyiphenyl‘ 4- ethylphenyl 4- 1sopropylphenyl 4~
7 hyd:oxphenyl 3- amlnomethylphenyl 4- amlnomethylphenyl 4~
"GQNCO)phenYI 4- hydroxymethylphenyl, 3-hydroxymethylphenyl, 2-
hydroxymethylphenyl 4- carboxyphenyi 4- isopropoxyphenyl 2-
. 'chlorophenyl 3,4- methylenedloxyphenyl 4 phenylphenyl 4-
. 30 phenoxyphenyl, 5-methylfur-2-vy1, imidazol-4-yl, 2- .

| meth?lthiaqu—é—yl, 2-aminothiazol-4-yl, 2-formylaminothiazol -
4-yl, 2—aminothiazolr5—yl, szbxmylaminqthiazol?5-yl, 2~
phenylthiazol-4-yl, 4-aminopyrid-3-yl, 6-methylpyrid-2-yl, 3-
amino—pyrid-4—yl, naphth—le1, naphth-ZPYIL beniofur—2—y1 or

35 3-methylbenzothien-2-yl. : ' |

20. A compound as claimed in any one of Claims 1 to 19, in




- am noacetyltetr

30. A conpound as clainmed in daim29, in which each R3 gr@ypund%ogel ected
from hydrogen, hal ogen, (1-6C)al kyl and (1- 6C)al koxy. 5 31. A conpound as
clainmed in any one of Clains 1 to 24, in which L.represents CONR d and Lp
represeWO9283{F2R3y S R31 /'~ Ray a S in which Ray, R3PCT):BOHAFHF2Kza are
as defined hereinabove. 10 32. A conpound as clainmed in Caim31l, in Ray
is (1- 6C)al koxycarbonyl, N, N-dial kyilz8w nocarbonyl or cyano; R3z is

- hydrogen; X. is 0, .S or NR,, Rz is hydrogen, (1-6C)alkanoyl,
“ani no( MBIk ARRpesenk-5 @ KORVE 1- GONERK aoyIORHCHS benzyl oxycar bonyl ;
~and Xza is CH2. 33. . A conpound as clained in C aim 32, |nV\,h|cth|53-.

et hoxycar bonyl -t et ra%dro 4H- cycl ohept a( b)thien-2-yl, 3-
et hoxy :}%//ICOJ“@ it CEALTeA ehB[ $L3118] Y ahg WhickoL is CONH or

et hoxymhtrm;yl 4, 5-di hydr o- 5H-t hi eno[ 2, 3-c] t hi opyranyl, 3-

di methyl am nocar bonyl 6- benzyl oxycar bonyl t et rahydr ot hi eno[ 2; 3-

~b] pyfidi-n-2-yl, 3-dimethylam nocarbonyl -t et r ahydr ot hi eno[ 2, 3-

b] pyri dz- 2- IylcommtdwlcalmmdrbnnahyG@ﬁeebyl Cﬂz‘aﬁ_ﬁlh;ydf @o 21, in

t hi enofyg, 1 Tp]}@y%ESlegﬁ}fEd %ﬁ%ﬁ@é@%@&aﬂcar t{’](\)nyylls, serlnoyl

d : : _
di met hyibars qmém%n;lwmbky@betmh@ybz r]&hlyddmmhthydbm&odalrm::n}dj n-2-yl

3- 4 t 30 34. A
or e%ﬁ@%%ﬁ%ﬁgﬁﬁﬂmﬂﬁaﬂéﬁﬁ’rfiofﬁcﬁf o aﬁﬁggﬂgg;B&E&&%ﬁﬂ%ﬁ%eéﬁ%néaNH and

conpound as .clained in any. o

Lp 18 1B TRK Y 2807 thyd aopnraestb ey cBb meskpbaceBel ; RRYNR3Y R

'acetylamlnoacetyl- 2-N-acetylaminopropanoyl; 2 N (2-
methylpropanoyl)amlnoacetyl 2-amino-3- hydroxypropanoyl 2—_
amino-3- hydroxybutanoyl 2- hydroxyacetylamlnoacetyl
dlmethylamlnosulfonyl hydrogen hydroxyl methoxy, acetoxy,
15 methyl; ethyl; propyl 2-propyl; 2,2- dlmethylethyl '

allyl; propynyl; allyloxycarbonyl, acetyl prop10ny1~

'1sobutyry1, amlnomethyl CONHN amlnoacetyl amlnoproplonyl
aminopropionyl ; amlnocarbonylacetyl hydroxymethyl
hydroxyethyl carboxy,lz hydroxyacetyl'-z hydroxypropanoyl

20 methoxyacetyl methoxymethyl methoxycarbonylmethyl '

‘ methoxycarbonyl ethoxycarbonyl; formylamino; acetylamino;
-amino; chloro; yaﬁo;'nitro: thiol} methylthio; o o
methylsulbhonyi; ethylsulfonyl; méthy1sulphényl; and
hydraiido; S - ' .

._‘25 _ |
23. A compound as claimed in any one of Clalms 2. to 22, in
' Wthh R, igs selected from N- acetylalanlnoyl serlnoyl ,
threonlnoyl aspartoyl, glutamoyl, N-(1, 3- dlmethyl)butylamlno—
, 'carbonyl N- methyl ~-N- ethylamlnocarbonyl N methylacetyl 2-N-

' 30 acetylaminocacetyl; 2-N- acetylam1nopropanoyl 2-N-(2- |
_méthylpropan0yl)aminoacetyl‘ 2-amino-3- hydroxypropanéyl 2~
amino~3~hYQroxybutan6yl; 2-hydroxyacetylaminoacetyl; :
‘dimethylaminosulfOnyl;-hydrogen;.hYdroxyl; méthoxy3Aacetoky;

- methyl; ethyl;,prOPYI}‘2~propy1;_2,2~dimethYlethyl; 7

- 35 allyi;‘prGPYnyl; allyloxycarbonyl; acetyl; proﬁibnyl}
isobuﬁyryl;‘aminpmethyl; CONH,; aminoacetyl; aminopropionyl; 2-
- ‘aminopropionyl; aminocarbonylacetyl; hydroxymethyl; 1-
hydroxYe@hyl; carboxy; 2-hydroxyacetyl; 2-hydroxypropanoyl;




R3z 3y R3S S S R3 X~ Ray Rqy E:: S Xz or in V\/mch Raymgureeeé(ﬁgted from
N, N-di - (1- 6C) al kyl am nocar bonyl , d| (1-6C) al kyl am nosul fonyl _

(3-6C) al kenyl oxycarbonyl, (1 5 6C)al kanoyl, hydroxy(1-6C)al kanoyl ,

(1- 6C) aoooey(71626C) al kanoyl, (1-6C)al koxyc-ar bonyl, (1-6CPaTGEOEOISRONYI |-
(1-6C) al kyl sul phenyl, and Rk-G&-Xa in which either Xa .is CO 0OCO NRLCO
(where RL is (1- 6Calkyl), SO2 or NRASO2 and RK and & are as defined
~previously, or Xa and G are both absent and Rk is pyrid-2-yl,

Cthi azolmétlyexytih@th’yﬂtazmlethoycbrca@pa@ﬂmeghyﬂ,, p#rtmc\?rjhonyliyrl m di n-2- yl
- or pyré@% car%on¥§5 féﬁ@?ﬁ%ﬂﬂﬂ% Ogcegggﬁkﬂnb Q%MQﬂE'“@ﬁﬂd}djE“nql and

as naned - _ S|0Iog|cally tolerable
15 sal tCYEkﬂeﬂPeolflltBQf Ahaﬁ&rnﬁ@ebb’lléﬁlllodofﬁﬁ&@’tlﬁb‘ﬁ& Yelv conpri ses -a

. conpoungy @ 15&1%3?§j ;| Re@RY 1208 pBlenPhal lasldlht}@r&ﬂzlaaget her with at |east -
- one ghar maceuti ca Iy acceptabl e carrier or excipient._ 20 37. A conpound

~as clainmed in any one of ains 1 to 34 for use in therapy 38. Use of a
conpoungl4 as gl abﬁ[pduhﬂ asycolaemefd @naiansy brieo o¥4 C126.tisorl tthe 2Bnuiract ure of

~a medic use_in eat n or non-human body to
conbat % Jccg)f’ld{’ 8%*5?5‘0%& Ve armd]tl'rpypﬁe S%I nﬂ gl tor. 39. Use as claimed
in Caim38, in which said condltlon i s N3 selectedfrom13 June 2005 V\D

.02/ 47762 PCT/ GBA / 05526 : } /A \

{-' 25, A compound as clalmed in Clalm 24, in which each R, ‘is

w

10 selected 1ndependently from hydrogen, “amino, hydroxy,  (i-
6C)alkyl, (1- 6C)alkanoyl (1- GC)alkanoyloxy, (1~
5CYalkocharbonyl(l—SC)alkyl,‘am1no(1—6c)alkyl and cyano.

26. A compound as clalmed in- any oné of Claims- 1 to 24, in

15 whlch L represents CONR1d and ILp represents

in which ng‘represents R, oOT a-group of formula

_ RGX—
in which G, represents a bond or (1-3C)alkanediyl, X,
20 represents -a bond CO, 0CO, COO or NHCO;: and R, represents a
"carbocycllc or heterocycllc group, optlonally substltuted by
R,.

27. A compound as clalmed in Claim 26, in which Ip is

25 selected from




-133- asthma, asthma, allergic rhinitis, eczenma, psoriasi$3 finRBiges
dermatitis, wurticaria, rheumatoid arthritis, conjunctivitis, |nflannatory
S bowel di sease, neurogenic i nf | anmat i on, at her oscl er osi s “and cancer. 40.
Use as WPMHE®2in G aim 39, in which said condition is BET/6WALNEA6 41 A
conmpound of formula (IX) Z2-CH(Cy)- L- Lp (IX). (whereln Cy, L and Lp are
as defined in any one of Clains 1 t$384.- 15 and Z2 is NH2 or a salt

-~ thereof, but excluding the conpounds phenngIyC|ne :

“4-net hyl -thiazol - | B,

- met hyl t hi azol - 2-yl met hyk'a

in which (i) when R, is pr_esént as a substituent at .the 3-
position of a 4,5.,6,.74tetrdhydrob_en‘zothiophene' 'groﬁ.p', it
. represents a carboxjr gfoUp ;.a (1-6C)alkoxycarbonyl groﬁp ; or a |
10 (1-6C)alkylaminocarbonyl -group; and (ii‘) wheri R, is”preselit as
a substituent on a phenyl or pyrldyl group, it is a hydrogen
atorml.

'_]28. A compo_und as claime‘d in any one of Claims 1 to 24, in .
15 which L represents CONR,, and Lp represents |

or

- .
,29.'._ A compound as claimed in Claim 28, in which the

heterocy@l.ic group is subs’t,itu'ted‘ by one or two R, groups.
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30. A compound as claimed in Claim 29, in which each Rs; group

is selected from hydrogen, halogen, (1-6C)alkyl and (1-

6C)alkoxy.

31. A compound as claimed in any one of Claims 1 to 24, in
which L represents CONRjy4 and Lp represents

R

in which Riy, Rs,, X, and X, are as defined hereinabove.

32. A compound as claimed in Claim 31, in Rﬂ,is‘(l—
6C)alkoxycarbonyl, N,N-dialkylaminocarbonyl or cyano; Rj, is .
hydrogen; X, is O, § or NR,, R, is hydrogen, (1-6C) .alkanoyl,
amino(1-6C)alkanoyl, (1-6C)alkoxy(l-6C)alkanoyl or
benzyloxycarbonyl; and X, is CH,.

33. . A compound as claimed in Claim 32, in which Lp is 3-

ethoxycarbonyl-tetrahydro—-4H-cyclohepta (b)thien-2-yl, 3-
ethoxycarbonyl-4, 5-dihydro-5H-thieno (2, 3-¢]pyranyl, 3-

ethoxycarbonyl-4, 5-dihydro~5H-thieno[2,3-c]thiopyranyl, 3-
dimethylaminocarbonyl-6-benzyloxycarbonyltetrahydrothienof[2, 3~
blpyridin-2-vyi, 3—dimethylaminocérbonyl—tetrah?drothieno[2,3—
blpyridin-2-yl, 3—dimethylaminocarbonyl—6:ace£yltetrahydro~A
thieno{2,3-b]lpyridin-2-yl, 3-dimethylaminocarbonyl-6-
aminoacetyltetrahydrothieno-[2,3-blpyridin-2-~-yl, 3-
dimethylaminocarbonyl46—methoxyacetyl—tetrahydrothieno{2,3~
b]pyridin-2-yl or 3-ethoxycarbonyl-tetrahydro-4,7-
metganobenzo(b)thophen—2~yl.

34. A compound as claimed in any one of Claims 1 to 33, in

which L is CONH and Lp is
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R@ R

or
in which R3y is selected from N,N-di-(1-6C)alkylaminocarbonyl,
di(1-6C)alkylaminosulfonyl, (3-6C)alkenyloxycarbonyl, (1-
6C)alkanoyl, hydroxy(1-6C)alkanoyl, (1-6C)alkoxy(1-6C)alkancyl,
(1-6C)alkoxycarbonyl, (1-6C)alkylsulfonyl, (1-6C)alkylsulphenyl,
and Ry=Gz~X, in which either X, is CO, 0CO, NR.CO, {(where R, is (1-
6C)alkyl), SO, or NR,S0; and Rg and G, are as definedrpreviously;
or Xz and Gz are both absent and Rx is pyrid-2-yl, thiazol-2-yl,
thiazol-4-yl, pyrazin-2-yl, pyrazin-3-yl, pyrimidin-2-yl or
pyrimidin-4-yl.

35. A compound of formula I as claimed in Claim 1 and as named
in any one of the Examples herein, or a physioclogically tolerable

salt thereof.

36. A pharﬁaceutical composition, which comprises a compound as
claimed in any one of Claims 1 to 34 together with at least one

pharmaceutically acceptable carrier or excipilent. .

37. A compound as claimed in any one of Claims 1 to 34 for use

in therapy.

38. Use of a compound as claimed in any one of Claims 1 to 34
for the manufacture of a medicament for use in the treatment of
the human or non-human body to combat a condition responsive to a

" tryptase inhibitor.

I ’ -
"39%. Use as claimed in Claim 38, in which said condition is

éelected from
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asthma, allergic rhinitis, eczema, psoriasis, atopic dermatitis,

urticaria, rheumatoid arthritis, conjunctivitis, inflammatory
bowel disease, neurogenic inflammation, atherosclerosis and

cancer.

40. Use as claimed‘in Claim 39, in which said condition is

asthma.

41. A compound of formula (IX)
Z,~CH(Cy) ~L-Lp
(IX)
(wherein Cy, L and Lp are as defined in any one of Claims 1 to 34
and Zé is NHz or a salt thereof, but excluding the compounds
phenylglycine 4-methyl-thiazol-2-amide and phenylglycine 5-
methylthiazoi—2—ylmethylamide.




