- 4 MAR 2005 WD 02/20530 PCT/ SE01/01880 I. Bicyclic pyrrolyl am des as

gl ucogen phos phoryl ase inhibitors The present invention relates to-4 MAR 2005
het erocycl i c am de derivatives, pharmaceutically acceptable salts and in

vi vo hydr olws@ahbsgeest ers thereof. These heterocyclic am dgsr/RfmpRs S

gl ycogen phosphoryl ase inhibitory activity and accordingly have value in the
treatment of disease states associated Wrth increased gl ycogen

phosphoryl ase activity and thus are potentially useful in methods for the

treatment of a warbl goded i gl such as n., T '|'|1ﬂ15 ion also rel ates
to processes for tﬁécyﬁgﬁ%@W%a%ﬁicﬂgW@g&%@%% amﬁ e derivatives, to
phar maceuti cal conpositions containing themand to their use in the

manuf act ure of T4 prARait GRRRIdSrelafs itd hétrobyclit WRRRMRPARES MRAMMRSRicAG | Vity in
a warm bl ooded animal such as man. The Iiver is the major organ regul ating

gl ycaemni aataeptahle salssandain vive hiydrplysahleesters thaskof.(Thesedieteyocyalic rodghpdssess ng a
smalleg role in the . contriut.ion to.post-prandi bl ood. gl ucose vel s, the
re_sppnée E‘YCP@%O%}OUH%”@QB ot t@apégt@:o%l?ng& Hﬁ@ﬁ&?@g&ﬁ?@ﬂek to an
abi I ity tQiskae¥BitddlaRddRiabdGlVERERhRA g@&oﬁdﬂ%@fiﬁ%ﬂleﬂ@%ﬁt‘} afl Hug3aR out put

(HEO) is considered to play an inportant ‘rol'e i'n maintaining the el evated
fasting plpasntalhi useind in 108thG)s forthe treatgeeinofiawarystlodied diinipd swahsys mpar Theoul arl y

th ith FPG >14 / dl 7.8 W& t | 999).. J di,n. |I. t
L0078, Syfnfion gcreiaigh  prcbaises 1oF s mantigegs offeid Feteiorablio gmite giivahlis e o
A, et aky pﬁé&%@&lﬁ%)@gﬁ gﬁti&?@rcgntléing%ﬁ&n PRheiRGRYR the iariFactul®8P)

D abet ol ogia 38; 3- ) Since current oral, anti-diabetic therapies fail
to brilfig Ergidamealsdo inbibij glyiogen phosphorylase, activigningi vedvetblooded agimnad sethdisnce

rai sed FPG (and gl ycHbAlc) levels are risk factors for both nmacro-

(Charl es, A. et al (1996) Lancet. 348, 1657-1658; Coutinho, M et al (1999)

D abetes Care e livads At Qnai i 01240 the Yol Gvéahe. 23, 34-39)
and m'cro-vasgﬁfgr d?seas%%lé%ggue%%ﬁacaoup ( 99%1@?\}2@’ Eng. J. Med.

329; 977- d8@itionaly altBouyghdaving 8 smalier ralsrmtieicentributipndp pesteprandial biuod glusose s
remai ns a,treatnment goal..in.type 2 diabetes..l.t has been .esti at ,

L rar " an AeBE g oo S ey Pexbeordll RS atpbobi g RIS MRV o
renai nger nit@ithinedglytamigl AICHRaea hesati ghreuseStut (B0 &/@haidre@to giy an( 1997)

Am J Physiol, 272! E163). dycogen phosphorylase is a _key enzynme in the
gener at i oAMBOrtN roe rpaiaREngihe elsvatgd frsbrgplasmagliecost eHPST) leneds s§ehindyRf Zicose

B el S e e i AR S
i ncl udi ng Invest 104: 787-794; Clore & Blackgard (1994), Diabetes 43: 256-262; De Fronzo, R. A., et
al, (1992) Diabetes Care 15; 318 - 355; Reaven, G M. (1995} Diabetologia 38; 3-13).
20 Since current oral, anti-diabetic therapies fail to bring FPG levels to within the nérmal,
non-diabetic range and since raised FPG (and glycHbA¢) levels are risk factors for both
macro- (Charles, ML.A. et al (1996) Lancet.348, 1657-1658; Coutinho, M. et al (1999)
Diabetes Care 22; 233-240; Shaw, 1.E. et al (2000) Diabetes Care 23, 34-39) and
micro-vascular disease (DCCT Research Group (1993) New. Eng. J. Med. 329; 977-986); the
25  reduction and normalisation of elevated FPG levels remains a treatment goal in type 2
diabetes.
It has been estimated that, after an overnight fast, 74% of HGO is derived from
glycogenolysis with the remainder derived from gluconeogenic precursors (Hellerstein et al
(1997) Am J Physiol, 272: E163). Glycogen phosphorylase is a key enzyme in the generation
30 by glycogenolysis of glucose-1-phosphate, and hence glucose in liver and also in other tissues
such as muscle and neuronal tissue.
Liver glycogen phosphorylase activity is elevated in diabetic animal models including
the db/db mouse and the fa/fa rat (Aiston S ct al (2000). Diabetalogia 43, 583-537).



the dbtdb nouse and the falfa rat (Alston 5 et al (2000). D abetal ogia 43

589-597). - 4 MAR 2005 WD 02/ 20530 PCT/ SE01/01880 -2 I|nhibition of hephtR &5

gl ycogen phosphoryl ase with chl oroi ndole inhibitors (CP91149 and CP320626)

has been s{ydbfor €duce both gl ucagon stinul ated gl ycoge | d

gl ucose output 1 n hepatocytes (Hoover et al (1998) J Med g{ggnﬁdi@,lﬁggm-&

Martin et al (1998) PNAS 95, 1776-81, ~\@-96/ 39384 and WD 96/ 39385).
Additionally, plasma glucose 5 concentration is reduced, in a dose rel ated
manner, in db/ ihitAtich ofliepbticglgegtophosphorglase witiathieroindoletikhibines ECRUAIPHUNdS .
Studies in I Qus. dqgs wi th gl ucagon chal | enge jn the absence and

presence %58?;5?3162 hﬁ&’g%g@ﬁm% Fﬁ%li’%ﬂfl &@@a@ﬁﬁ"aﬂa&ﬁd,g%agﬂ%%ﬁﬂa al so show
the pot enty bl (\4@? | t el i Gl ati ng |
| evel s of %"?hsgalggghﬁ E%Eéﬁa%&gg$W%%§t? an )?%gelfgﬁ%a%{?g%? e€s. In t&Ee i
presence @I99BpFNRSIH) 17768 WOO6H5PEbae Wit 9639385 Additionalh, platrasglacegeucose

| evel s_foll ow ng. a gl ucagon chall enge were reduced significantly (Shiota et

al, (1897foncy ODngﬁé‘Pﬁﬁd;mza?@SG &) magnsr, in dydlb and,obfply picsS@oOWiRBt certain

am de der ixatlEsitR thefdbddb gy 3. 2-bl pyrrol es and 4H-thieno[ 2, 3-bj pyrrol es

are CCK antagoni sts and are useful in the treatnent of gastric 15 secretion

di sorders and BStudidién ceguioat dags with ghnpagdn dhallenpadn therpsemodianddiresehaesdd in this
docunent are disclaimed fromthe conmpound claims of the present. invention.

US 3, 706, 81%heriedyqogetrhasRaRrylass iphipKorNb Beki 3B hiajspishow dhe Rotanfigladiligy of such

thi enol 3, 2gend Widre Mef RfRARILANIAR, HVRISE ShidheddS 2 HBOHCRIE 1388 Type 2
antl-depregsant agents. The corrpoun&s i sCl os I'n this ‘docurment” are

di scl dDnediadbetesnIn the presepaurfBayRa3408, dpatidhgugose satptit and\aetertial gpiasma @ludSse

4,751, 231 _di scloses that certajn thienol2, 3-b rrol e-5-sul | des are
Sserul -1 n ISt RAOINERE Hecas el B i sahare b Saiet 2h U h deo
Certain amphgdgs gﬁgéa‘@[gg |l osed as internediates. The conpounds disclosed in
this docunent are disclaimed fromthe conpound clains of the present

i nvention. US EBS7ZQRITZC0 dischseéhatsertiin timiderdefiSatRebpPyfi-ticer| 32 ddpimmiasland aci d
hydrazi do and, 6H_ 25 t hi eno[ 2, 3-b] pyrr ol e-5-carboxylic acid drgzi de as

i nt er medi éf@gwflﬂ[%@we}&aﬁg@% mﬁgoww%m&k@ the treatment of gastric

(5-ni fEO- 22 e | ' liba: ' .. fungi ci des
and pr1 (B)t o%é%q@g%&ﬁig%doﬁpoungggﬁng@?g@é& rTrlllng ﬁfléé]%g%g&rr%ﬁ{édgé gnsdi scl ai ned
fromthe doampmume dischimed frbmithecompensdtlainmafinhd present inderltddR 2905 WO 02/ 20530

PCT/ SEO01/ 01880 . . ) o .
' US 3,706,810 discloses that certain N-(aminoalkyl) derivatives of thieno[3,2-

blpyrrole-5-carboxamide are useful as analgesic and anti-depressant agents. The compounds

disclosed in this document are disclaimed from the compound claims of the present invention.
20 US 4,751,231 discloses that certain thieno[2,3-b]pyrrole-5-sulfonamides are useful in

the treatment of elevated intraocular pressure and glaucoma. Certain amides are disclosed as

intermnediates. The compounds disclosed in this document are disclaimed from the compound

claims of the present invention.

US 4.794.120 discloses 4/-thieno[3.2-blpyrrole-5-carboxylic acid hydrazide and 64~

256  thieno[2,3-b]pyrrole-5-carboxylic acid hydrazide as intermediates in the preparation of

corresponding (5-nitro-2-furanyl)methylenchydrazides which are antibacterials, fungicides
and protozoacides. The compounds disclosed in this document are disclaimed from the

compound claims of the present invention.



3 Co- pendi ng application EP 1088824 di scloses that a conmpound of Formula

a stereoi soner, pharnmaceutically acceptable salt or prodrug thereof, IOMA%ZU%
phar maceut i cal I y A acceptable salt of the prodrug, 5 wherein Qis aryI
substi t ut eggapnbssphet eroaryl, or substituted heteroaryl,; P@ﬁgﬂnﬁnﬁﬁld X are

i ndependently (C, CHor CH2), N, O or S; XI is NR -CH2-, S; each ----
is independently a bond or is absent, pr¥vided that both ---- are not 10
si mul t aneously bonds; Rl is hydrogen, hal ogen, -OCl-Csal kyl, -SCl-Cgal kyl,
-Cl-C8al kyl, -CF3, -NH2-, -NHC -Csalkyl, -N(C -Csalkyl)2, -NO®2, -CN, -CO2H,
- CO2C1- Csal kyl, -C2-C8al kennyl, ar -C2-C3al kynyl; each Ra and Rb is

i nd dent | I R2 d R3
dependentl Y. YbARER: St Exiokitos 4yl Buid ol oPggla 2, 200

- OC1- Cgal kyl ,asteﬁﬁlnso%ﬂ,lﬂhﬂmaceﬁﬁally ad‘dhﬁlablc Nﬂ[ﬁrp%ﬂug(wcrcof,-ohlé@ﬁarﬁg&dmﬂ)ﬂ
-NO2, -CO2H, -C2Cl-Cgal kyl, -C2-Csal kenyl, or - 4 MAR 2005 WD 02/ 20530
PCT/ SE01/01880 -4 -C2-CBal kynyl or R2 and R3 together with the atons on the
ring to which they are ztached fR'mB°five or six nembered ri ng containing
fromO to 3 heteroatons ~to\2 double bonds; R4 is -C(=0-A 5 A
i s NRdRd, -NRaCH2CH2CRa, 3/ N =0 Nor -N
R

A

acceptable salt of the prodrug,
5 wherein
Q is aryl, substituted aryl, heteroaryl, or substituted heteroaryl,
each z and X are independently (C, CH or CH2), N, O or S;
X'is NR?, -CH;-, O or S;
each ---- is independently a bond or is absent, provided that both ---- are not
10 simultaneously bonds;
R! is hydrogen, halogen, -OC,-Cgalkyl, -SC)-Cgalkyl, -C;-Cgalkyl, -CFs, -NH;-,
-NHC;-Csalkyl, -N(C;-Csalkyl)z, -NOy, -CN, -COzH, -CO»C;-Cgalkyl,
-Cz-Cgalkenyl, or —C;-Cgalkynyl;
each R* and R? is independently hydrogen or —C;-Cgalkyl;

15 Yis
OH
<
Y
or absent;
R? and R® are independently hydrogen, halogen, -C,-Cgalkyl, -CN,
20 -C=C-Si(CH3)s, -OC;-Cgalkyl, -SC;-Cgalkyl, -CFs, -NH>, -NHC,-Csalkyl,

-N(Cngalkyl)z, -NQO,, -ColH, -COgCnga]kyl, -Cg—CgﬂlkﬂhYl, or




C(CH2) R (CH2)n R (CH2)n each Rd is independently hydrogen, d -C8al ky

Cz- Csal koxy, aryl, substituted aryl, heteroaryl, or substituted heter’fd%ﬂyiﬂﬂﬁ
10 each R is independently hydrogen, -C(=O ORL, -ORa, -SRa, or -NRaRa; and

each n is wgwepggdently 1-3, are useful in treating di abpgfsgeriongd! i n

resi stance, diabetic neuropathy, diabetic nephropathy, diabetic

reti nopathy, cataracts, hyperglycem a, ‘h‘yperchol esterolentia, hypertension,

hyperi nsul i nem a, hyperlipi dem a, atheroscl erosi s, or tissue ischem a. These

compounds ar e L5 QlGh |5 oL RTL08. AR AR AR R P wTBE ubFhEr 0°YC! | ©

am des of the pré on ess gl ycogen phosp YVast ibitory
activity and aﬁ&wbe[aﬂﬂinqu&r%m&hsandﬁn@&n@dﬁnﬂ@ﬁommtb%&éﬁ%ﬁem of type
2 diabetes, insulin resistance, syndrome X, hyperinsulinaem a,

hyper gl ucagonaémis( tocadaiiblecbonds,chaeni a and obesity, particularly type 2

di abetes. 20 T Q,J)_r‘g(s;glgt invention provides a conpound of formula (I); T I
wher ei n X y®z4 1%cted from -S- CR4A=CR5-, -CR4=CR5-S-, -0-CR=CRS-.

- CR4= - - W' - CKA=CRs- and -CR4=CRS-NR6-; - 4
MAR 20 5 WO 02?‘2‘8%@‘?&&5%@1% 5 wherein R and R$ are |ndependently
sel ected from hydrogen, halo, nitro, cyan hydr oxy, fl uor onet hyl ,

di fl uoronet hyl , t{'fluor pethyl, trif %Te amno carboxy, c

car banoyl , nez:?'p ,2}%}&%ham)yl, ure)/dgﬂ-i kyI ?J/k n>€ﬁ\/lal kynyl ,
C1- 6al koxy, 6al kamoyl , C1. 6al kaﬁgyl oxy, 1(C 1. 6a| ky am no, )
NN- ( Cl1- 6al kyt)Mani no, 5 64l kanoylam no, N} Cl» Yal kyr)Nar banoy! SO,
NN- ( Cl1. 6al kyl ) Rcar bano Cl-6al 1cyl Q( O a erelnals to 2,

C1- 6al koxycar bony(CHO#H” ﬁckoxycar bony! @H,jro; NR°( Cl4al kyl) Tec)) R NN
(CL. 6al kyl ) 2sul phanmoyl, C1_6al kyl sul phonyl am no and

Cl1- 6al kyl sul phonyl - N-(Cl 6alkyl)amino; R6 is hydrogen or Cl.6alkyl; 10 R
is selected from hydrogen hal o, nitro, cyano, hydroxy, am no, carboxy,

car banoyl , nem@l:d 08 mepgidanﬂwhydmgcm @eCaalkyl, €atGeglkoxy-ans atukssitytid aryl,

C2- 6al kynyl - 6al k X al kanoyl . Cl-6al kanoyl oxy, N-(Cl-6al kyOam no,
NN- ( C1- 6al ky! ) SN %;E“'B%H“@W %‘?’ho
10 cach R® is independently hydrogen, -C(=0)OR" -OR’, -SR", or -NR'R?; and each n is

independently 1-3,
are useful in treating diabetes, insulin resistance, diabetic neuropathy, diabetic nephropathy,

diabetic retinopathy, cataracts, hyperglycemia, hypercholesterolemia, hypertension,
hyperinsulinemia, hypertipidemia, atherosclerosis, or tissue ischemia. These compounds are
15  disclaimed from the present application.
The heterocyclic amides of the present invention possess glycogen phosphorylase
inhibitory activity and accordingly are expected to be of use in the treatment of type 2
diabetes, insulin resistance, syndrome X, hyperinsulinaecmia, hyperglucagonacmia, cardiac
ischaemia and obesity, particularly type 2 diabetes.

20 The present invention provides a compound of formula (I):
-
Z

wherein:
-X-Y-Z- is selected from -S-CR*<CR’-, -CR*=CR’-§-, -O-CR*=CR’-, -CR*=CR>-0-,
28 _N=CR'S., S-CR'=N_, -NR%-CR*=CK* and -CR’=CR’-NK5;




N (CLl. 6al kyl) car bamoyl, NN-(Cl.4al kyl ) 2car banoyl, Cl-6al kyl S(O a wherein a
iIs 0 to 2, Cl-6al koxycarbonyl, C-6al koxycarbonyl am no, - 4 MAR 2005
N- ( Cl- 6al kyl ) sul phamoyl, 15 NN (CL. 6al kyl ) 2sul phanoyl ,

Cl- 6al kyl swigodzaossbam no, Cl4al kyl sul phonyl - N- ( C1- 6al kyl ) apg1SEe1/01850

CG3-scycl oal kyl, C3_8cycl oal kyl Clal kyl, aryl, aryl Cl-6al kyl, heterocyclic
group and (het erocyclic group)Cl_6al ky‘l5 "Wnerel n R may be optionally
substituted on carbon by ope or nore groups selected fromP and wherein if

sai d het er ocycWhereip BupmtBnar&umdr;pandenmdméroP hydsegennhale.adfem cmy be

Py ogon, AR tergtngl atpSiofiBng TRS:F R Biiproedivn, SepSnathgy. o
trifl uor orgftamoyl, tretday momgﬁa&m saremdnmgalkﬂacmymylceimyﬂ C) Bk APt O,
sul phanmoyl, urel do 6al

sal kenyl, C2-6al kynyl , Cl1. 6al koxy,
Cl. 6al kan dyisalkanoyl @«aﬂbgoqyio;ny, WC@G@W%M(Q@W&%I ky1) 2am no,

N (G ol et ternd A RENAERHE XV el iy %&%@S@ ﬁ”ﬁyl 0 to
2, O _6al kebeysn b ool 2, Crlalkatysasyma ©qaikbRytaidnylbnlde, W@J
NN-(Cl 6al kﬁr 2sul pharmyl sul phanmoyl am no, N-(C 1. 6al kyl) sul pharmyl am no

N, N- ( C1- 64, salkyl s slplsymoyhiGresalkylsulghonylaming andony | ami no,

Cl1. bal kyI I 6al kyl sul phonyl - N- (Cl1- 6al kyl )am no and a
gr oup S(g @lﬂ@?fl@@ﬂ]ﬁ @ﬁﬁgylg&n&gé are independently selected froma direct
bond, 0- -5 R6 iSh¥dro e‘ﬁ(aEChsalkﬁﬁ( O-, -COO0, -CO-, -Nra-, -NRaC(O) -

_C(ONR -, -sozgg;es NR‘SO -NRaC( O)NRtr- - O)NRU- “NRaC(0) O,
- NRaSANRb from jgdrogen, help, ity syino, bydons spimcyabpy: Fahaewl. 6

O NRaS t jogen or
L oal Kyt Hetpoetiy i Ebnfi 380 B\ G ARG Ak TGRS, CRAPEAP T
opti 0na| | >C135Hlk3xidyldﬂyﬁﬂ (Qy.calitd)aniinaDi &- (Q@Ikyﬁzﬁlmﬁﬂl sﬁlﬁﬁdzylalduhcﬁ sel ected from
aryl, C3. sc 3@55 and heterocyclic group; wherein H nay be gptionally

subst i t ut e‘\& trsbropgyl i d- @Mﬂﬁl@“ﬁgm %@Pjpkbfltség)nﬂ’ftﬁfﬁmsa bﬁr%‘c’\zfner einif
opt i onal | - SRR g B kgL aor ik v Akt D00 20 O
Cl1. . 6di5ky|¥,Ne(C, salled),aud pleindyt, dlnsaikiisulplieryinind, i salleylsudphanfy]l- R-(Cigaikyblemirtve sane
o e e e 10 S L Bl 1 o B Seh Bl oot e
(heterocyclic group)C.salkyl; wherein R! may be optionally substituted on carbon by one or
more groups selected from P and wherein if said heterocyclic group contains an -NH- moiety
that nitrogen may be optionally substituted by a group selected from R;

20 R? is selected from hydrogen, hale, nitro, cyano, hydroxy, fluoromethyl,
diflucromethyl, trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, ureido, C;.salkyl, C;salkenyl, C;¢alkynyl, C; ¢alkoxy, C; salkanoyl,

C|¢alkanoyloxy, N-(C;.calkyl)amino, N, N-(C, salkyl),amino, C, galkanoylamino,
N-(C,_galkyl)carbamoyl, N, N-(Calkyl)scarbamoyl, N-(C;.¢alkyl)-N-(C,_salkoxy)carbamoyl,

26  CrsalkylS(0), wherein a is 0 to 2, C) salkoxycarbonyl, C) salkoxycarbonylamino,
N-(C,_¢alkyl)sulphamoyl, N, N-(Csalkyl},sulphamoyl, sulphamoylamino,
N-(C,.¢alkyl)sulphamoylamino, N,N-(C;.salkyl)sulphamoylamino, Cj.alkylsulphonylamino,
C,.salkylsulphonylaminocarbonyl, C,.galkylsulphonyl-N-(C, ¢alkyl)amino and a group
-BE-F-G-H;

30 wherein E and G are independently selected from a direct bond, -O-, -§-, -80-, -80--,
~0C(0)-, -C(0)0-, -C(0)-, -NR"-, -NR*C(0Q)-, -C(O)NR"-, -SO,NR"-, -NR'SO»-,

-NR°C(O)NR"-, -OC(O)NR"-, -NR'C(0)O-, -NR*SO;NR"-, -SO,NR"C(O)- and




trifluoronethyl, trifluoronethoxy, am no, carboxy, carbanmoyl, nercapto

sul phanoyl , ureido, Cl-6alkyl, C2-6al kenyl, C2.6al kynyl, Cl-6al koxy, 4 &QR 1005
al kanoyl, Cl1 al kanoyl oxy, N-(Cl-6al kyl)am no, N, N-(Cl1. 6al kyl ) 2am no,

Cl- 6al kanowlgagheay N- ( Cl- 6al kyl ) car banoyl, 15 NN (G - 6al kyﬁ,gﬁﬁ,rom‘jmyl

N-(Cl al kyl )-N-(Cl1- 6a koxy) car banoyl, Ci1- 6a1ky| S(Oa wherein a 1is to 2,

Cl _6al koxycar bonyl , C1-6al koxycar bonyl arf rio, N- ( C1- 6al kyl ) sul phar noyI ,

N, N- (G - 6al kyl )Zsul phanoyl , C1. 6a| kyl sul phonyl ani no,

Cl- 6al kyl s@[@]ﬁ%{;‘()z-l\mmuﬁ&? ang R°zans independegly yelecsed from hydnogen en@ishllsyler ocycl i c
group; wheregi,n. P, ..S may. . be o t| nal Iy and independently substituted

on carbon vf)ti} %ﬁgpg?naﬂgisgbsu ? Ed}%y eéd fromV and wherein if 20 said

het erocyclic gmg@lgaﬂﬁiléliéb'im%ﬂal 'ﬁ'bstiﬁﬁbd?ﬁ ﬁehﬁ“md}é Q;&Q%eﬂﬁbn@e optional l'y
substituted by a group selected fromU is selected fromhalo, nitro,

cyano, hydroxy H isrselettad ﬁonearyio@gcyclpalkyluod betetchydlic greup; wherenddl hmxiw

cettoxd “eeﬂia Rhfected B by Stiondnoks STk w1t SO S ait s ifS3 ¥

N- et hy - a&%&%ﬂﬁ’p comaiACad - N}ﬁrﬂa&&gé}%glﬁb@é’d ﬁuﬁ;f AN et)ﬁs bituleg 8y hanmoyl

NN- di met hyI o anoyl N, N- di et hyl car | car banoyl ,
met hyl t hi qrothdagcbtemfmm'ﬁet hyl sul phi nyl, et hyl sul phinyl, nesyl,

et hyl sul phonyl et hoxycar bonyl, N-net hyI sul pham)yl ,
N- et hyl sul pham$y 1S BN&P%‘P %ﬁy&ﬂr phamoyl, NN-det hyl sul phanoyl |
N- et hyl - N-et hylsg Qél&!?@c{@&ln 0-ARSRASH th@QalugpéﬂwC}hAgfm& pﬁﬁé’ér’dlﬁé‘mm and

benzyl carbamoyl, and 4- 30 hydr oxypi peri di nocar bonyl T and U are
i ndepd:ﬂderwheycm&ice(aitesjofkﬁmams thelskopt or differént, kanoyl , Cl aI kyl sul phonyl ,

d . 4al k b Cl- 4al k b 4 MAR 2005 WD
02) 20530 PCT/ S ®¥/36'i§ %g“p%‘?@e’(“é k&?@ﬁ%@%ﬁgﬁyﬂlﬁhw?ﬂ’ benzyl ,
benzyl oxy GafiRaBkthyl Y omaaskyd Rams! c%%d%?oé%amdw %&é@td?smﬁhﬂuh \dré1@y, be

optionally and i ndépendent!|y substituted on car onsai/ one of nore groups

sel ected fGianlkyl, Cosalkenyh &b palnyl.iCo adlkoxryaCoatreatyleCaalkaneloxyn in vivo

M ot MpehEbate: My idhiafhige. €, PG BRS nd M Sl farbafio,
benzodigaz wm@ﬁﬂﬁ&:ﬁh&@m&q@laﬂkﬂm (E‘lt,ﬁhﬂkbx clrbanl; elmszoﬁﬂk&mdﬁo 1H

benzo(E) (1, 4)diazepin-3-y 2- (4- phe -1, 6-t etrahydropyrid-1-yl)ethyl,
3-(4- pherigfia2, 2015a1$ow@ﬂ@nyld€o@}kquowlﬁpmwfrccmalky sulphamoyl

g Ené)lr Bﬂg{]l&i@le@ﬁﬁﬁﬁﬂgsgpw r¥if %V’mﬂﬁ?“ggh %&ag% %@%@ﬁ%ﬂﬂw -(Cl.f,alkyl)amino,.

C;gcycloalkyl, aryl and heterocyclic group; wherein P, S and Q may be optionally and

independently substituted on carbon by one or more groups selected from V and wherein if
20  said heterocyclic group contains an -NH- mojety that nitrogen may be optionally substituted
by a group selected from U,

V is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, trifluoromethyl,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,

26  acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl, N, ¥N-dimethylcarbamoyl,
N, N-diethylcarbamoyl, N-methyl-N-¢thylcarbamoyl, methylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
N-methylsulphamoyl, N-ethylsulphamoyl, N, N-dimethylsulphamoyl, N,N-diethylsulphamoyl,
N-methyl-N-ethylsulphamoyl, morpholino, morpholinocarbonyl, N- benzylcarbamoyl, and 4-
30  hydroxypiperidinocarbonyl;

R, T and U are independently selected from C;_4alkyl, C; 4alkanoyl,

C;4alkylsulphonyl, C; salkoxycarbonyl, carbamoyl, N~(Cj4alkyl)carbamoyl,



i) when -X-Y-Z- is -CHCH S-, R2-(CR R3)"- cannot be am no or
1- met hyl - 5- phenyl - 2- oxo- 2, 3-di hydro-1 H benzo(E) (1, 4)di azepi n- 3-yl ;- 4 MAR 2005
when -X-Y-Z- is -CH=C(SO2NH2) - S-, R2-(CR R3)n cannot be rret hyI or isobutyl;
and V) WaRpanlssy-Z- s as |n|t|aIIy defined, nis 1, R pépsgii)ldaft hy! .
substituted aryinethyl, 15 (heterocyclic group) met hyl and su stituted
(heterocyclic group)nmetbyl and R3 is hydfogen then R2 is not a group
-C(=O0-A or agroup -CHOH)-C(=O-Ain which Ais NRdRd, - NR CH2CH2ORa, or
E%gg n czgmm#aﬂql)ca(bﬁmﬁyl phenl}dd bénzv, Kenzlylmy‘rdrti&@gl, bc:@z@ly%@nd@h@@lliﬁl)phowl Ee ad
n eac s in enden rogen or.-C - Cga ; _eac
i s i ndepent®H §Rﬁ gg‘@?ﬁ’ediptw@& “‘}e?i“@i’f %‘gﬁ%ﬁ}‘w&r"wcfﬂ%@ﬁb&g‘?eﬁﬁ ed aryl,
het er oar yl ok @Bpg]é&égﬁ(g}nheteroaryl each R is independently hydrogen,
-C(-0)OR O%r SRa, or -NRBR ; and each n is independently 1-3, and 25
X1 is NR or@lﬁhaunweujrca.l& acceptablﬁﬁalﬂmaﬁ iNGve Aoy SbleRETr Bietof01880 8 In

anot her. aspect the. resent I nvention provides a conpound of fornmula (1): R1L
m 5 whér ei Wil thg PIaVE0S; < sef ected from - S- CR4- CRS-, -CR4=CR5-S-, -0 CR4=CR5-,

- CRA=CR5- @ 1whenNXGRﬁ‘ & -8-CR=Ch3 & (CR'RFE- c%%r@nﬁtgl o 3%W-I,Smer ein

R4 and R5 are | ndependently sel’ect ed from hydr ogen nitrao, cyano,
hydr oxy, f| tenzodiszepihe-24(FH.6H)done 84y, |1 methylf-plenplaZvke2,3- dlhydrd)-t]HF onet hoxy,

2. bai kenyl DRk YA BT 2ol RARO Y oy,
ﬁ g %62?:(5%”)%2@62?0@ Nté\&aﬂ] Cﬁﬁl Jgi)?ﬁgjélg?gtﬁllaeg ?I% 1@&&%82@@&5& O)(g_ wherein a
is 0 t1§ 2, metmdm»waﬂ tﬂamyrpho@oeaml Q&Wamﬁwhmmﬁ@mm)ethyl
N-(C - 6al kﬁﬁ'&: 2u! RAAPDY! (CH=CH.S-, R%-(CR'R*)\- cannot be amino or 1-methyl-5-phenyl-2-oxo-
2,3-dihydro-1H-benzo(E)(1,4)diazepin-3-yl; .
iii} when -X-Y-Z- is -CH=C(SO,NH;)-S-, Rz-(CRlRa)n- cannot be methyl or isobutyl; and
iv) when -X-Y-Z- is as initially defined, nis 1, R' is arylmethyl, substituted arylmethyl,
15 - (beterocyclic group)methyl and substituted (heterocyclic group)methyl and R’is hydrogen
then R? is not a group —C(=0)-A or a group —CH(OH)-C(=0)-A in which A is NR'R?, -
NR"CH,CH;OR", or

(CHz)n ACHn ; L (CHy
=0, —N >§: , Of ——N 2">{‘ ;
\ (cHa)rj \(CHzln X R \ (CH.?)n>Z Re

20 each R* and R” is independently hydrogen or —C-Cgalkyl;
each R? is independently hydrogen, C;-Cgalkyl, C;-Cgalkoxy, aryl, substituted aryl,
heteroaryl, or substituted heteroaryl;
each R° is independently hydrogen, -C(=0)OR" -OR?, -SR?, or -NR'R"; and each n is
independently 1-3, and

25 X'is NR*, -CHp-, O or 8.



N, N- (Cl. 4al kyl ) 2sul phanoyl , Cl-6al kyl sul phonyl am no and 15

Cl. 6al kyl sul phonyl - N- (C1- 6al kyl )am no; R6 is hydrogen or Cl-6al kyl ;~ RMAR 009
sel ected from hydrogen, halo, nitro, cyano, hydroxy, am no, car boxy,

car banoyl , wonosspt o, sul phanmoyl, ureido, Cl-6al kyl, C2-6ptteiloisso

C2- 6al kynyl, Cl6al koxy, Cl1-6al kanoyl, - 6al kanoyl oxy, N-(C1l-6al kyl)am no,
NW ( Cl. 6al kyl ) 2am no, Cl al kanoyl am no,” 20 N- ( Cl-6al kyl ) carbanoyl, NN

(Cl4al kyl ) 2car banoyl , Cl-6al kyl S(O a wherein ais 0 to 2,

Cl. 6al koxycar bonyl, C1. bal koxycar bonyl am no, N-(CL. 6al kyl) sul phanoyl ,

B o2 A TR B O R R offormata

C3-gcycl oal kyl C1- 6a| kyl, aryl, aryl Cl-4al kyl, gheterocyclic group and
(heterocyclic group)Cl- 6a| kyl; wherein Rl pmylde optionally substituted on
carbon by one or 25 nore group;}gel ected f wherein if said

het erocyclic group contains an./N t t nitrogen nmay be optionally
substituted by a group sel ected\fr [ sRseI ected from hydrogen, hal o,
nitro, cyano, hydroxy, fluor on‘et%yl di f1 Qoromet hyl, trifl uoromet hyl,
trifluoronethoxy, am no, carboxy, carbanoyl, nercapto, sul phanoyl, urei do,
Cl- 6al kyl, Cmral kenyl, Cil-66al kynyl, Cl-6gl koxy, Cl- 6c¢ci al kanoyl, - 4 MAR 2005
WO 02/ 20530 PCT/ SE01/01880 -9 G -6al kanoyl oxy, N-(Cl-6al kyl)am no, N, NV

(G - 6ald r yWwhe2dimi no, Cl_6al kanoyl am no, NV (Cl.6al kyl) car banoyl ,

NN- (C1l_4al kyl) 2 N- |_ al k
a _gal ky?S(é)Za ﬁ%qﬁgzﬁeﬁ & tporp oS BRUGRE R Fbgﬁ#ﬁﬂ&@m&‘ =CR’-O-,
Cl. 6al koxy sRoryy| 8IEREN-, NRTER EXIRY b 'dnﬁhéﬁ&wnﬁ NN-(C

1. sal kyl ) 2sul phanoyl ;, _sul pharmyl amno, 5 N-(C _6al kyl )sul phanoyl am no,

21 gtal( S |-6al kﬁlvylﬁm;nlrl]ﬁagt:l:) m:m@pcﬁsnﬁﬁwmmhMDmnhaéT nétgl) Eyano ani no and
a groupy Stﬁ'dg’ ethgh ﬁ‘f@ gﬁ%e'tt@?]atpg 8%#&%&‘%@”%‘?"&% Of & di rect
bond, HP-,carbamo rﬁQroaptoS% ham N%d&%@ﬂﬁc 1§ 2.5&1k¥hlﬁa€ gal C(O)

“C(O NRa-, -SC2 - NRaSD2 Ra-, - NRaC( O
- NRaSO2 NRtf:maJk@mNm(e@mw}n N@@mmlq el kb are

I()B;j ﬁgﬁgﬁle;kﬁ E‘Teclfy a%x%uﬁg, ’Eﬁbﬁ?@@ OeY?'&'oF egﬁadﬁgg?g%%&%‘ﬁ%ﬂgﬁ&ﬁegt ed from
aryl, C3_8epptinalikyto :nrwl Gﬂmbﬁfc%}bﬁj'u c,@mamwa?raﬁimb N-(Ryalb@)sulphimeyal | y

subst Ituted on car bon one nor e oups selected fromS and wherein if
said 15 HéMCoe 12&“15 I&H@]&VHBIP ylagpipo gl ety t hat nitrogen may be

optiong | yCmHﬁ@fshltpH&S@-}\kal.ﬁalkgf)BﬁBo;se' ected fromT,

Réis hydrogen or C,.salkyl;

R! is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl,
mercapto, sulphamoyl, ureido, C.salkyl, Cz.salkenyl, Cy.salkynyl, Cygalkoxy, Ci_salkanoyl,
C).salkanoyloxy, N-(C,salkyl)amino, N,N-(C,.¢alkyl);amino, C,.salkanoylamino,

20  N-(Cjgalkyhcarbamoyl, N, N-(C;alkyl);carbamoyl, C; ¢alkylS(O), wherein ais O to 2,
C,stlkoxycarbonyl, C, salkoxycarbonylamino, N-(C,_galkyl}sulphamoyl,
N,N-(C\salkyl);sulphamoyl, Cjsalkylsulphonylamino, C; salkylsulphonyl-N-(C.salkyl}amino,
Cascycloalkyl, Cs geycloalkylCr.salkyl, aryl, arylC).salkyl, heterocyclic group and
(heterocyclic group)C,.¢alkyl; wherein R! may be optionally substituted on carbon by one or

25 more groups selected from P and wherein if said heterocyclic group contains an -NH- moiety
that nitrogen may be optionally substituted by a group selected from R;
R? is selected from hydrogen, halo, nitro, cyano, hydroxy, flucromethyl,
difluoromethyl, trifluoromethyl, triflucromethoxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, Ureide, Cisalkyl, Cisalkenyl, Crsalkynyl, Cisalkoxy, Ci.calkanoyl,



R3 is hydrogen or Cl_6alkyl; n is selected fromO0-4; wherein the val ues of
R may be the same or different; and wherein the values of R3 may behtM8 2005
sanme or different; 20 P, S and Q are independently selected from hal o,

nitro, cyagw@ougdooxy, trifluoronmethyl, trifluoronethoxypcpSidifissear boxy,
car banoyl , nercapto, sul phanoyl, ureido, Cl.6alkyl, C2.6alkenyl, C2-0kynyl,
Cl. 6al koxy, Cl.6al kanoyl, C1-6al kanoyl o® - N (d -6al kyl )ami no,

N, N- (CL. 6al kyl ) 2ami no, Cl- 6al kanoyl am no, N-(Cl _6al kyl ) car banoyl ,

N, N- (C1 6£1KMMWM@:4MX@H®MMWDMI&G@MMy|

oal EXL?‘@@W&W&%@WY@ Nl i Bebastont HE szﬁﬁe%h%w)sm%mw,

Cl. 6al kyl sﬂm |
C3scycl gal kyl , Epﬁmaﬁﬁi}l%%e%cj;g}l %ﬁ%mdwm%ﬁké@ﬁﬁbﬁ% Q may b

optional | Wéﬁdsalkw smmmwy(euwmhmmnm swlph:amoylaymme or nore groups

ot ety B ndtra s Bane e S36H lSbE B oy Bathos b O GGy RBironcy e
fromU V ¢ Sakfls@phesldoniase 4asnss, mgmmmaﬂw (hy&r@nmdoraha la R ?rret hoxy,

trlfluororreth amno, carboxy, car'banoyl; mercapto, sui phanoy met hyl ,
et hyl, net EdicS& -Het hoxy, acetyl, - 4 MAR 2005 WO 02/ 20530 PCT/ SE01/01880 - 10

TRBR ieC HEt T ICA
N, N- di met h;z)b( baroyd-, - Y- dWhyﬂm gaym:y(bNﬂanq@l h)qlkﬂl nyll\l-lekngsdolcar banoyl ,
S0 D

nmet hyl t hi o, Ith|o net hyl sul hi nyl ethyl
et hyl sl phUIRyC O)h@t th@é@)f&nyNRE)@&Q)SX,yHBrW - -SOWW(Q}-I@GI phanoyl ,

N et 1 - KCEIRSR SQrp sk oY il BBt sl SR BRGER Y €l o

Cl-4al kyl, Cligikang 1en&éptf$a£1 smum bne&lmd}a RYEREQSAY] . car barnoyl,
N (G 4a|ky|)carbam):§i/d}(y NN—(C 4al k Ig%rbam)yl tipg{ﬁenyl benzyl

benzyl oxycar boy s selseted dupm amiki Cph%’ﬁly qnﬁbntyrocyq!@ @Wm“@h@mrﬂ@@utbﬁcal |y

o vl sos: 1Pl Sl o ciBon 4o o ikt ot Efect-dSRED s Mo s
1- phermy - Shetefddyblid antﬁ HaNNHH et it nitrogesiap bb Bptivally Wbstituted b
1- net hyl - 5- hen}/ gﬂogj))(‘ig 2, g di hydro ?QH- bIe]nzog( E)(% 4)61()j| agieﬁ;)l n83 yl 1ya
2- (4- pheny&TO‘-!P@GSteé-ft@Tahydropyr| d-1-yl)ethyl, 3-(4-

phenyl - 3 0 yI ) propyl, 2- (4 phenyl pi perazi n- |
-yl)et hyI , 2 ( qiéﬁtm‘?% ({pﬁ;rh6 ét hyl, 2- m)rphol i noet hyl or

2- (N- et hyl - N- heig zstbarad ﬁoﬁnG(IJItWherem the values of R! may be the same or different; and

wherein the values of R’ may be the same or different;

20 P, S and Q are independently selected from halo, nitro, cyano, hydroxy,
trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, ureido,
Ci.salkyl, C;galkenyl, Cygalkynyl, C; galkoxy, C).salkanoyl, C.salkanoyloxy,
N-(C,galkylDamino, N,N«(Cjsalkyl);amino, Csalkanoylamino, N-(C; galkyl)carbamoyl,

N, N-(C.¢alkyl),carbamoyl, N-(C,;galkyl)-N-(Cygalkoxy)carbamoyl, C;_salkylS{O), wherein a

256  is 0to 2, Cisalkoxycarbonyl, C)galkoxycarbonylamino, N-(C).salkyl)sulphamoyl,
N,N-(C,.salkyl};sulphamoyl, C,salkylsulphonylamino, C,.¢alkylsulphonyl-N-(C,_salkyl)amino,
Cs.scycloalkyl, aryl and heterocyclic group; wherein P, S and Q may be optionally and
independently substituted on carbon by one or more groups selected from V and wherein if
said heterocyclic group contains an -NH- moiety that nitrogen may be optionally substituted

30 by a group selected from U;

V is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, trifluoromethyl,

amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,



ii)when -X-Y-Z- is -CH-CH S, R-(CRR3),,- cannot be am no or
1- met hyl - 5- phenyl - 2- oxo- 2, 3-di hydr o- | H benzo(E) (1, 4) di azepi n- 3-yl ; - ¢ MpElh
-X-Y-Z- is -CH=C(S2NH2) -S-, R2- (CRLR3)n- cannot be mnet hyI or isobutyl; and

iv) when -¥o@Abosshs as initially defined, nis 1, R is {%b
substituted aryl nmethyl, (heterocyclic group)nmethyl and su stltute 20

(heterocyclic group)nmethyl and R3 is hyd¥dgen then R2 is not a group
-C(=O0-Aor agroup - CHO™) -C(=0O-Ain which Ais NRdRd, -NRaCH2CH2OR8, or
(CH2)n / @bﬂ?xy;ndetKy(&ﬂﬁho;ctﬂ?laxfﬁnoMethylanﬂthﬁmthy(ﬁHﬂo IN-Rhy ENZhyldaineach Ra

Pydr ogen. BRI @%&ﬁﬁ&ﬁ@iﬁm&%ﬁﬁm@% 'o%l,hzﬁifﬁz‘fi{‘“zr
substi tut @W&éﬁ&@ﬁs&oﬂ% MNR&hy1SarbRAGR r&ﬁ{n}uy emﬁgﬁﬁan Bhy) @gh—@q

-ORa, -SRa each n |s I ndépenden
-CH2-, 0 ethyBulphinyl, m}zemslsmmml myémm@l%@ﬂuo@ﬂ@ﬂﬁmylll In this

spectfboety ot b en Hiy wipte, Varamediirh o, S adiSReianed) © o o

speci fic fopi-hHBe ISNfefﬁgﬂs}ﬂ] pha@mB@ N version only. For exanple, "Cl-6alkyl”
I ncl udes Q 4al ky?’ pyl', isopropyl and t -butyl. However, references to

i ndi vi dual al kW, w&maresndﬂpemnﬂpsmwd fram@lmﬂq&l(f]ualkﬁmnylt he strai ght 5
chai ned ver si n ref erenc i nd anched, chai n al kyl

gr oups suﬁl"%lgas‘ﬁpé‘ﬁ’ﬁrggy XN Qﬁac'?af'otf LW&ﬁ b}tﬁiﬁ%@am khain version
only. A sinvi@l 4 BRI Gt argﬁ%&lis&agpbc&gib%cd}@&w%&oyma 431 RMshonyl;

"aryl Cl1- 6al kyI 'kyl | bénzyl; "1-phényl et hyl and
2- phedgl etonyipharfiaceutisally ddogptable saf aras it vivé hyrolysablehdster therdoforo and i odo.

10" under s BBHbe REERDSTERF -2 B B4R R o bt e AP b o pls kS on
from one Qﬁetﬁﬁqml)g%eﬁi&ﬁhzeﬁh&gﬂ%m5H§&i@n—§-|§rpsltxhétﬁﬁfﬂ Ehéﬂﬂ-mx&bqscﬁﬂy&anm t wo

or nore of the specified groups. A "heterocyclic gro is a saturated

partial | y 15abenzetidd odizeepiedui,dt @ephenylnla2, aﬁ-tetmhmjrop -t-yhethylod(4i ni ng 4- 12
atons of Lch ne nfr mnitr hur or
oxygen, whl S r}%s E—E%tra%lg@r Bﬂ’f%f )glgp gi i pl%%%?%@%hﬁlr EE trogen |inked,
15  methylamino)ethyl, 2-morpholinoethyl or 2—(N—methyl-N—benzylarmno)cthyl'

ii)when -X-Y-Z- is -CH=CH-S-, R%-(CR'R?),- cannot be amino or 1-methyl-5-pheny)-2-oxo-

2,3-dihydro-1H-benzo(E)(1,4)diazepin-3-yl; iii)when -X-Y-Z- is -CH=C(SO;NH3)-S-, R%-

(CR1R3)n- cannot be methyl or isobutyl; and iv) when -X-Y-Z- is as initially defined, nis 1, R!

is arylmethyl, substituted arylmethyl, (heterocyclic group)methyl and substituted

20  (heterocyclic group)methyl and R'is hydrogen then Rlisnota group -C(=0)-A or a group -
CH(OH)—-C(=0)-A in which A is NR’R?, -NR*CH,CH,OR®, or

/ (CHa)n>€q° /(CHz)n >{1° / (cH) n>€‘c
—N =0 . —N X' or —N SO, ;
\ (CHz)n>§H° \(CHa)n ><H° \ ((3Hz)n>Z R°

each R* and R is independently hydrogen or —C,-Cgalkyl;
each R is independently hydrogen, C;-Cgalkyl, C;-Cgalkoxy, aryl, substituted aryl,
heteroaryl, or substituted heteroaryl;

26 each R* is independently hydrogen, -C(=0)OR® -OR", -SR", or -NR'R"; and each n is

independently 1-3, and
X' is NR® -CH,-, O or S.



15 wherein a -CH2- group can optionally be replaced by a -C(O-and a rin

sul phur atom may be optionally oxidised to formthe S-oxide(s). Exam{oll“‘ég 1005
and suitable values of the term "heterocyclic group” are norpholino,

pi peri dylkyopytesdy! ., pyranyl, pyrrolyl, imdazolyl, thiazgl (%JJSEOIIBQPIJW ,
quinolyl, thienyl, 1,3--benzodioxolyl, 1,3-dioxolanyl, thiadiazoly

pi perazinyl, isothiazolidinyl, 1,3, 4-thddotyl, tet razol yl, pyrrolidinyl,
2-oxazol i di nonyl, 20 5-isoxazolonyl, benz-3-azepinyl, 1,4-benzodioxanyl,

t hi onor phol i ria, tm@)specaﬁcznmh the daﬁﬁvmcyp’rlazmaeﬁ botﬁsémght%ammhwbm alkyl

3-pyrazolin-5-onyl, tetrahydropyranyl, benzim dazzolyl, benzthiazolyl,
i m dazo [glolwsdq%wftm}lccs tpydividugliallyb groups syeh asipropyvaragpecific futhe rajght
4 pyr| do

5 i R eGSR BhlYoFor Sainple “ﬁwﬁgyl’d"“fudpf» 9241%?#'03% ivepeomstaRd gk oupe
R oS, *f%%@%?%%%@ﬁ%” oy PR ot 2 pecily fy P aieol !

2- 0x8 olchglingd WtsionSoril$ ﬁﬁ’cﬁﬁﬁir&[wi; to e Vidud amahmdmﬂwﬁﬁ rgmxpmhch as
1, 4- benzodi oxanyl , thionorpholino, 3-pyrazolin-5-onyl, benzim dazolyl,

benzt hi 4i56psapy!’ arssneaifis]for the Sranghedighain pt;rsnomouw A gipilav¢amyentiemapplies to

&i’ﬁh%ﬁ@&fﬁqmﬂffﬁ“th' £ERR, R A B B SR S,

a - CH2- a ’ fseferably aryl is
phenyl , gﬁﬂéﬁkm ﬂ4ﬁ:{1§t¢&§%§g}0}g§§§g§ﬁxﬁo %Oa |ny ) or indanyl. More
pref erabl y arwhenea)puphamybsnummrayhosen fﬂoxﬁ“&eébrtx@dr&’amd ondptithy | . Most
pr ef er abl é@gryl Ist&genég na ht hyl. -- 4 MAR 2005 V\D 02/ 20530
PCTH&E0 updearsigod that es gl sehsticapatsbeing chosen Bowmtaneyf tixspesified of

oy c SRBERSF BTy OIS
" C1- 6al koxycag bpamoaydlieGrodpGs Hﬁ'&uﬁﬁcﬁﬁ GRY De4| e@rarrﬁasar&tatsaxmwenyl ami no,

n- and t-butoxycarbonyl am no. Exanpl es of "TCl-6al koxy" incl ude 5 nethoxy,
et hoxy hm::pq: tpg rontaidingpil 2 gtonds df@ﬂhldaaﬂdam;ohamoms choseh frbem hidrogen; do,

21 ol S0REoE e BRI R R RIosn BRIATViSh PREC Ik F EVDGE CHEEISPA CRBHEry1
etCrlm%Z:JW %F\onyl r%uﬁeﬂl ﬁo{ﬂﬂé@ﬂéﬁ%ﬁ;ﬁi& b?'g)r(\ @%%ér)\%?g Suelfﬂﬁylasfcﬁ prﬂ%yn% am no

and pr oppﬂlmﬂuyhmrdakaimrfmm E)eéﬂmhds(sy)fExhﬂlple@Janﬁahkaﬁlswﬁémmhe Mrm
(G _6al kyl )am no" include nethyl sul phonyl - N-nmet hyl am no, et hyl sul phonyl N

met hy| anlilfrﬁ%roswalcpgfewi ¢ TOSPHORP, INPRALd¥H RIFIdNb DYk Byeelybimidazelybal kanoy!

| nel udo hiotfh SRR aiBBP oyl oS B iokbi, TR MR il Do e

I ncl udepiperazinyl, Jsotlnazohdmyl 1,3,4-triazolyl, tetrazolyl, pyrrolidinyl, 2-oxazolidinonyl,

20  S-isoxazolonyl, benz-3-azepinyl, 1,4-benzodioxanyl, thiomorpholino, pyrrolinyl,
homopiperazinyl, 3,5-dioxapiperidinyl, 3-pyrazolin-5-onyl, tetrahydropyranyl,
benzimidazolyl, benzthiazolyl, imidazo[1,2-a]pyridyl, pyrimidyl, pyrazinyl, pyridazinyl,
isoxazolyl, 4-pyridone, 1-isoquinolone, 2-pyrrolidone, 4-thiazolidone
2,3-dihydro-1,5-benzothiazepin-4(5SH)-one. Preferably a “heterocyclic group” is pyridyl,

256  imidazolyl, thiazolyl, quinolyl, thienyl, 1,3-benzodioxolyl, 1,3-dioxolanyl, isothiazolidinyl,
1,3,4-triazolyl, tetrazolyl, 2-oxazolidinonyl, 5-isoxazolonyl, benz-3-azepinyl, hydantoinyl,
1,4-benzodioxanyl, thiomorpholino, 3-pyrazblin—5-onyl, benzimidazolyl, benzthiazolyl,
imidazo[1,2-a]pyridyl, pyrimidyl, pyrazinyl, and 2,3-dihydro-1,5-benzothiazepin-4(SH)-one

“Aryl” is a partially saturated or unsaturated, mono or bicyclic ring containing 4-12

30  carbon atoms, wherein a -CHy- group can optionally be replaced by a -C(O)-. Preferably aryl
is phenyl, naphthyl, 1,2,3 4-tetrahydronaphthyl (tetralinyl) or indanyl. More preferably aryl is
phenyl, naphthyl or 1,2,3,d-tetrahydronaphthyl. Most preferably aryl is phenyl, or naphthyl.




di - N-nmet hyl ami no, di-(N-ethyl)am no and N-ethyl-N nethylam no. Exanples of
"C2_6al kenyl" 15 are vinyl, allyl and 1-propenyl. Exanples of "C2_6al kA I005
are ethynyl, 1-propynyl and 2-propynyl. Exanples of

"N(C 4 phamoyl " are N-(nethyl)sul phanoyl and N phanoyl .
Exanpl eg‘k@ﬁ%ﬁ% Cl. 6al kyl ) 2sul phanmoyl " are NN-(d| met hyl )sﬁ /Eg‘#r%@r% and
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an i nor ggiselpRény24AGl Ad debiisifionsladiinb EExduysleoshl ori ¢, hydrobroni c,
sul phuric, phosphoric, trifluoroacetic, citric or maleic acid, In addition
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or a salt or gani ¢ base &/m ch affor ds’ a physi ol ogi cal | y-accept abl e
cat i on, irkhide encainglamine mﬂldthyhmhlonﬁtcmphsmﬂé?)ﬂf‘&(@maﬂvﬂ)aamme” inalydeet hyl am ne,
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N-(C,_salkyl)carbamoyl, methylaminocarbonyl and ethylaminocarbonyl. Examples of
20  “N,N~(Cygalkyl);carbamoyl” are N,N-(C;4alkyl)carbamoyl, dimethylaminocarbonyl and
methylethylaminocarbonyl. Examples of “Cs scycloalkyl ring” are cyclopropyl and cyclohexyl.
Examples of “(heterocyclic group)C, salkyl” inclnde pyridylmcthyi, 3-morpholinopropyl and
2-pyrimid-2-ylethyl. Examples of “Cs.gcycloalkylCy gcycloalky!” include cyclopropylmethyl
and 2-cyclohexylpropyl. “N-(Cy.salkyl)sulphamoylamino™ are N-(methyl)sulpbamoylamino
25  and N-(ethyl)sulphamoylamino. Examples of “N~(C, ealkyl);sulphamoylamino™ are
N.N-(dimethyl)sulphamoylamino and N-(methyl)-N-(ethyl)sulphamoylamino. Examples of

L__

“C, galkylsulphonylaminocarbonyl” include methylsulphonylaminocarbonyl,
ethylsulphonylaminocarbonyl and propyisulphonylaminocarbonyl.
A suitable pharmaceutically acceptable salt of a compound of the invention is, for
30  example, an acid-addition salt of a compound of the invention which is sufficiently basic, for
example, an acid-addition salt with, for example, an inorganic or organic acid, for example
hydrochloric, hydrobromic, sulphuric, phosphoric, triflnoroacetic, citric or maleic acid. In

addition 2 suitable pharmaceutically acceptable salt of a compound of the invention which is



1, 3-di oxol en-2-onyl met hyl esters for exanple

5-net hyl - 1, 3-di oxol en-2-onyl net hyl ; and C1. 6a|koxycarbonyloxyethyF‘ééﬁBﬂ%ﬁ
for exanple 1-nethoxycarbony|oxyethyl and may be fornmed at any carboxy
group i nywd\gsessgrounds of this invention. 15 An in vivo hydneiase ester
of a conpound of the formula (1) containing a hydroxy group |nclu es

i norgani ¢ esters such as phosphate esterk3and a-acyl oxyal kyl ethers and

rel ated conpounds which as a result of the in vivo hydrolysis of the ester
br eakdovgafficertiyveidib & amﬁkﬂmmetmdmxm gxahiile 2 SEENR Gpobdssiven Sty b xkalidey |
ethers include acetoxymethokXy and 2, 2-di net hyl propi onyl oxy- net hoxy. A

sel ect i cartbfmstal saltyfor hyﬁnplemltﬂmnmtmagnbmnm sal}, gy aomenign sajt ozrq/nitcm;h an

i ncl ude al kan e eny and ubstlt ed benzo d
. phenyl ac®&3me 83/5&"%85&%&%’/@6@%619# a&PTzRH‘ %5?% ¥altv?’&
diaIkyI yl (to give
carbanategﬁ?ﬁ§M&iaﬂﬂ noacét gxyacé%%hﬁﬁﬂgﬁﬁgles of substituents

on bsnzwg_(gm?mq%mpﬁﬁ@bl no and pi pera2| no linked froma ring nitrogen
atomvia a nethylene group to the 3- or 4- position of the benzoyl ring. 25

Sore conpoundsn &f vive, hydrolysﬂbla eftey ofrayompwtm@f theaformel ﬂbscramdhxgrcagmﬁmt ric
| mvent | OGRS olor SRR Pisch POERRAE Al AEsplablA R e TRV GUeach e |
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| SOMers %Y&g&?ﬂcﬂiﬁ i tﬂnﬁ%‘? JohbLt Sﬁgﬁﬁgﬁéﬁ’dc%%ﬁn éis[ of the

|nvent|on relates onerlc or s

for mul a ac&éptdble egtmtfommanalhﬂs qqRilkehasahdregeastor ex&nplctr@étum?mawlt y. It

is also to be understood that certain conpounds of the formula (1) can exi st
in 180l \iétseu;an@/lmmetbﬂ egtespfor gramplepingogigsymethyl, pbthab&ﬂmptees, hydr ated
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gl ycogefl 3 BRRSRAG Mﬁﬁﬁﬁmyﬂ Qét@fstfef ¥x lb SLﬂlé%hylE’I §fcﬁ>6:(o¢6h Zﬁinyﬁﬁctﬂil ¢ R, RS,
-X-Y-Z-ahd n are as follows. Such val'ues may” be used wheré& appropriate wth

any of thgalltexyoairtdnylscyeihlybesters mrﬂmqﬂb hemthoxyedrboryl okgatleyl abé maydeor 5
herei nafter. Preferabl -X-Y-Z- is select from-S-CR4 =CR5-, -CR4=CR5-S-,
- O CRa=Eemned at apy carfogrosp In s compmds ghiljs YEnHOR. | s sel ected from

- S CRA=CRS- - CRA= t X- Y- Z-
IS gﬁ; ect ed rolr}ﬁ% @%5:%%5@?‘3%%6? &gé ugl? ota{?gee@ E@%@%@%ﬁt fhgli%xy
pr ef er alptdtip-ificdes inbfzabR] eR€eire Shohl 2 PhospRatterSand a-acyloxyalky! ethers and related

- compounds which as a result of the in vivo hydrolysis of the ester breakdown to give the-

parent hydroxy group. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and
2,2-dimethylpropionyloxy-methoxy. A selection of in vive hydrolysable ester forming groups
20  for hydroxy include alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and phenylacetyl,
alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and
N-(dialkylaminoethyl)-N-alkylcarbamoyl (to give carbamates), dialkylaminoacety] and
carboxyacetyl. Examples of substituents on benzovl in¢lude morpholine and piperazino linked
from a ring nitrogen atom via a methylene group to the 3- or 4- position of the benzoyl ring.
25 Some compounds of the formula (I) may have chiral centres and/or geometric isomeric
centres (E- and Z- isomers), and it is to be understood that the invention encompasses all such
optical, diastereoisomers and geometric isomers that possess glycogen phosphorylase
inhibitory activity.
The invention relates to any and all tautomeric forms of the compounds of the formula
30 (@) that possess glycogen phosphorylase inhibitory activity.
It is also to be understood that certain compounds of the formula (I) can exist in

solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be



Preferably R4 and R5 are independently sel ected from hydrogen, halo or
al kyl. Mre preferably R4 and R5 are independently selected from hydﬁ&@gﬂ[]%
chloro, bronmo or nmethyl. Particularly R4 and R5 are independently sel ected

from hy chloro. 15 More particularly R4 and R5 | oro.
PreferaW"%"z- is selected from-S (0 )=0(d)-, -s-c?{z:f’)sg@él?w
-S-CH=C(d)-, -SCBr)=CH, -S-CHCH 14CHCH S, -OCHCH , -N=C(M)-S
and -S-CH=CCl-.More preferably -X-Y-Z- is selected from-S-C(Cd)=C(d) -

- S- C( O )untsiood 1t Ghe-avehtion encontpabiel 2Pktch sobratddTolins whidhpidskeds gl c@&H:CH-
and --N=C(Me)-S-. 20 Most preferably -X-Y-Z- is selected from &Y

- S- C( d yhogpdiorylase-ighibitely) astiityand -S-CH=C(d )-. Parti cul arly -X-Y-Z- is
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wher®i n pBreifidRerbe optionally substituted on carbon by one or nore groups _
selected fromP; and P is selectedfromhydroy an Cl 6al kyl s bonyl -N (C1
B RS B

al kyl ) ami no. Hvbﬁembby oX-of-dbliy/seltctidsfreml- -8 EIRdOR oRCRYCRY S ~-OHgR t hyl ,
met hoxycar 30 benzyl and i m dazol - 4 yI nmet hyl ; wherein R may be
optlonal'li‘I b%utut ed on carbon by one nore groups selected fromP; and
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hydroxy, net Ihilone aﬁidapdmamﬁbn ref&rablly - XY 78 il dcted fremeBIoR ,_dpénzyl

hydr oxynet hyl and i m dazol - hyl re particularly ted from
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Cl1. 6al kpi‘meeh}d)ptlonal ly substltut ed by one or nore Q or a direct bond;

Particularly R* and R® are independently selected from hydrogen or chloro.

15 More particularly R* and R? are both chloro.

Preferably -X-Y-Z- is selected from -S-C(Cl)=C(Cl)-, -S-C(Cl)=CH-, -S-CH=C(Cl)-,
-S-C(Br)=CH-, -S-CH=CH-, -CH=CH-S-, -O-CH=CH- , -N=C(Me)-S- and
~S-CH=CCIl-.More preferably -X-Y-Z- is selected from -S-C(C)=C(Cl)-, -S-C(CI)=CH-,
-S-CH=C(Cl)-, -S-C(Br)=CH-, -S-CH=CH-, -CH=CH-S-, -O-CH=CH- and -N=C(Me)-5-.

20 Most preferably -X-Y-Z- is selected from -S-C(Ch=C(Cl)-, -S-C(CI)=CH- and
-5-CH=C(Cl)-.

Particularly -X-Y-Z- is selected from -S-C(Cl=C(Cl)-.

In one aspect of the invention, preferably R°® is hydrocren.

In another aspect of the invention, preferably R 6 is C).palkyl.

25 Preferably R! is selected from hydrogen, hydroxy, C,.salkyl, C;.salkoxycarbonyl,
arylC;.salkyl and (heterocyclic group)C;.salkyl; wherein R may be optionally substituted on
carbon by one or more groups selected from P; and

P is selected from hydroxy and C;.galkylsulphonyl-N-(C;_galkyl)amino.

More preferably R! is selected from hydrogen, hydroxy, methyl, methoxycarbonyl,

30  benzyl and imidazol-4-ylmethyl; wherein R' may be optionally substituted on carbon by one
or more groups selected from P: and

P is selected from hydroxy and mesyl-N-(methyDamino.




10 His selected fromaryl, Cs-scycloal kyl and heterocyclic group; wherein H
may be optionally substituted on carbon by one or nore groups sel ect eMAR {6
S and wherein if said heterocyclic group contains an -NH npi ety that

ni t rogen ptionally substituted by a group sel ect 0 S 1S

sel ect ed ‘??)c()]rznaﬁsglgo, hydroxy, trifluoronethyl, sul phanoyl, uré#'%g},o}-s&- 6al kyl ,
15 Ci1-6al koxy, NN-(Cl _6al kyl)2am no, C:-Bal-kanoylam no and aryl; wherein S
may be optionally substituted on carbon by one or nore groups selected from

V; Q is hydr opypicMial ; laS I from
Cl-4al kyl or gﬁny}#ﬁz%la’%%mﬁé g'g girlg’gﬁ) fe ﬁR’ZﬁEi S gé ect é’dm ?tﬁgﬁ&fb%qyl’
NN- di et iogbydav-(aetiyl)amindrhetbylnbénzyl, Bydrphanetiyiamdimidaebyvimethgicar bonyl and a
group -E-F-G H wherein E gnd G are_independently selected froma direct
bond, -0-, - SMorepaeniarly RiRs selectes fopmydrogrrasel-Natreethylagpopethy] oher ei n
Ra is hygé%%en; F is nmethylene optionally substituted by one or nore Q or a
direct bomM 7225 His selected from phenyl, naphthyl, cycl opropyl,
~ thiomprpholin j : ' A ' r phol i nyl ,
2, 3- drEi)hydr 0- 1?%#%3?};?%8;%%%?%%%5%& Qﬁ%lﬂkyg%o q}g’;r azolinyl,
2- oxazol NiN-(Opgalkyl hsulplmoglarhing, €;.&iltyisulphongiamitxsoagyonybindz gpup -R-FoGyH,

5- oxo- 2-isoxazolinyl, i1mdazof 1,2-a]pyridinyl, benzothiazolyl

2, 5- di oxoi ni diheseitEmpd G Wri-ﬁéﬁlpﬁ%dc}lﬂb%ﬂ?@@éﬁﬁm a dirgqibaiads oDyl -S-, -C(O)-,

benzi ni d ' .3-di .anyl  and thienyl; wherein H
oy 30, 5005 5 CRURRS S 2885 0r M AU OO e BrarRBe o1 oups sel ect ed
from S and VmFEseC{l%d']ﬁ:yl@ne Moﬂmﬁifbkﬂiﬁtearb?%e%?%&ﬁ Cord dirddbodR! €ty that

nitrogen may be optionally substituted by a group selected fromT, - 4 MAR
2003 0\0 02/ 20839selected ACT SF) U:0d8RAIKS! ard bsttrocydd groupyviiersin H mapber o,
hydroxy, trif] uoronethyl, sul phanmoyl, ureido, nethyl, ethyl, nethoxy

di met hy| ARoR8LLY Ml@l%‘%@n aﬂg%hléﬁm or HpFEEEPPsSeleipdifom §and athsreiy if said
substit : . Oyl - ; | oxy; 5
Vs carbiasOiE Rl i SR NGRS S5 BE onhY sydedNy

Parti cul gohyy sdfctedfrogl Ect ed from N, N-di net hyl car banoyl ,

NN- di et hyl sul phanoyl -
S 1s selected from halo, hydroxy, trifluoromethyl, sulphamoyl, ureido, C.salkyl,

N, NV

15  Ci.salkoxy, N,N-(C)salkyl);amino, C;.salkanoylamino and aryl; wherein S may be optionally .
substituted on carbon by one or more groups selected from V;
Q is hydroxy;
V is carbamoyl; and
T is independently selected from C;_4alkyl or phenyl.
20 More preferably R? is selected from N, N-dimethylcarbamoyl,
N, N-dimethylsulphamoylamino, mesylaminocarbonyl and a group -E-F-G-H;
wherein E and G are independently selected from a direct bond, -O-, -S-, -C(O)-,
-NR?-, -C(O)NR?-, -NR*SO,- and -NR*C(0)O-; wherein R® is hydrogen;
F 15 methylene optionally substituted by one or more Q or a direct bond;

26 H is selected from phenyl, naphthyl, cyclopropyl, thiomorpholino, pyridyl, thiazolyl,
isothiazolyl, morpholinyl, 2,3-dihydro-1,5-benzothiazepin-4(5H)-onyl, 5-oxo-3-pyrazolinyi,
2-oxazolidinonyl, 5-hydroxy-1,3,4,5-tetrahydro-benzo[blazepin-2-onyl, 5-0xo0-2-isoxazolinyl,
imidazo[1,2-a]pyridinyl, benzothiazolyl, 2,5-dioxoimidazolidinyl, pyrazinyl, pyridazinyl,
imidazolyl, benzimidazolyl, tetrazolyl, quinolyl, 1,3-dioxolanyl and thienyl; wherein H may

30  be optionally substituted on carbon by one or more groups selected from S and wherein if a
heterocyclic group contains an -NH- moiety that nitrogen may be optionally substituted by a
group selected from T;
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30 hydr &ﬂpgamwmhmr?ﬂ?!hﬂb‘(]‘ﬁﬁrdlﬂﬁmglamm?)phenyl 4-sulphamoytphenyl, anilino, 4-
IS roxynet hyj t.ny am)y
%g gﬂilﬁ ﬂB‘ﬂ?ﬂ; %—ﬁ&? —medm)%ypynd-S-yl 3-methylisothiazol-5-yl,
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( 3- WiMlicRsmeml by en pddear DalmytiaRiiingl ylox§, Wyrid2-yl, Anidardl 2691540
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[ (1- oxot hi onor phol i no) - car bonyl net hﬂ/ (b
methylcarbamoylmethyl), (N—mcthyl-N—p enylcarbamoylmethyl), [N~(2-cyanoethyl)-N-
phenylcarbamoylmethyl], [N-(4-methoxyphenyl)carbamoylmethyl], [V-(4-
flucrophenyl)carbamoylmethyl], [V-(4-nitrophenyl)carbamoylmethyl], [N-(2.6-

25  dimethylphenyl)carbamoylmethyl], [N-methyl-N-(4-methylphenyl)carbamoylmethyl], [ V-

[
[
[
0
[
[

methyl-N-(3-methylphenyl)carbamoylmethyl], [N-(3-chlorophenyl) N-methylcarbamoyl-
methyl), [N-(2-hydroxyethyl)-N-phenylcarbamoylmethyl], [N-(1,1-dimethyl-2-
hydroxyethyl)carbamoylmethyl], [N-(2-hydroxyethyl)-N-methylcarbamoyl-methyl], [NV-(2-
hydroxyethyl)carbamoylmethyl) , [N-(3-hydroxypropyl)carbamoylmethyl], [V-(4-

30  hydroxybutyl)carbamoylmethyl], { N-[bisthydroxymethyl)methyljcarbamoylmethyl},
[N-(2,3-dihydroxypropylcarbamoylmethyl], [N-(4-hydroxymethylphenyl)-carbamoylmethyl],
[N-(5-isoquinolylcarbamoylmethyl], [N-(3-hydroxymethy)lphenyl]carbamoylmethyl], {N-[4-
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di et hyl et hoxy) car bonyl am no] i ndan- (1-am noi ndan-

( 1- acet Hsimsyehanypheyiethylh {@ngt(ﬁ%rhé@ey H@PVHW}Z{%@, (1211
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t hi en- 4-f | uor ophenyl I onor phol i no,
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[ bj azepi n-2-onyl, “3- pheny
i m daz o{-(3-ﬁha1}ﬂ)511;2 Macﬁamd 5 yb)qo(zphydramhdzn-szlyl) zgs m)qxauaﬁﬂaﬂpl [(URPR3- Y
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napht h- am nocar bonyl , phenyl, 4-sul phanmoyl pheneth
4- (NN- oﬁnbm%/an -alli @opgensity (1- Emdrgxzs-d lq@hmam&dmmphthamm (ﬁ}ﬂuérdﬂ/dr oxyphenyl,
qui nol 'ﬂ‘yd?o%mclan-zc- O Ol RERY-1-G o P2 AUVRAE! Sronaphth-2-y1), -(3-methylisoxazol-5-

20 yDmethyl], (4-hydroxy-1,1-dioxotetrahydrothiophen-3-y1), -{ N-methyl-N-[(1-0x0-1,2,3 .4~
tetrahydronaphth-2-yDmethyl]carbamoylmethyl}, (3-methylisoxazol-5-yl)methyl], (4-
hydroxy-1,1-dioxotetrahydrothiophen-3-yl), { N-methyl-N-[(1-0x0-1,2,3,4-tetrahydronaphth-2-
yhmethyl]jearbamoylmethyl}, (2-0x0-1,2,3,4-tetrahydroguinol-3-yl), (1,2,3,4-
tetrahydroquinol-3-yl), (1-methyl-2-0x0-1,2,3,4-tetrahydroquinol-3-yl), (3-ox0-2,3 4,5-

25  tetrahydro-1H-benz[2]azepin-4-yl), (1-methoxyindan-2-yl), {1-[N-(1,1-
dimethylethoxy)carbonylamino]indan-2-yl}, (1-amincindan-2-yl)], (1-acetamidoindan-2-yl),
[1-(methanesulphonamido)indan-2-yi], [1-(methylamino)indan-2-y1, or [1-(V-
methylacetamido)indan-2-y1] .

More particularly R? is selected from N, N-dimethylcarbamoyl,

30 N N-dimethylsulphamoylamino, mesylaminocarbonyl, 2-methoxyphenyl, phenoxy, 2-
phenylcyclopropyl, thien-2-yl, 4-fluorophenyl, benzoyl, thiomorpholino, anilinocarbonyl,
pyrid-2-ylamino, thiazol-2-y1, benzylsulphonylamino, 2,3-dihydro-1,5-benzothiazepin-4(5H)-



5-yl, 3-nethylisothiazol-5-yl, 3-trifluoromethyl pyrid-2-yl, tetrazol-5-yl,

benzyl oxycar bonyl ani no, benzi mi dazol -2-yl, 2-trifluoronethyl pyri d-5-y§ MAR 7005

pyridazi n-2-yl, pyridazin-3-yloxy, pyrid-2-yl, imdazol-5-yl,

4- acet am dophenoxy, 2-ureidothiazol-4-yl, benzylthio,

2- phenyIWQ,‘gaﬂﬁ?’onl an-2-yl and 4-carbanoyl met hyl phenoxy. TETRELY01880

particularly R2 is selected from NN-di pgigyl car banoyl, phenoxy, 2- i

phenyl cycl opropyl, thien-2-yl, 4-fluorophenyl, benzoyl, thionorpholino,

ani | i nocar hony Iy - 2- 1 no_qr_thiazol -2-yl ., Pref . I Sc_

hydr ogeﬂl.lc'gfy«if %PB%‘?@‘%F‘E“%@' cP% %fmg?ﬁogp%y\ﬂﬁ%’bgqyﬁﬂ?f?@%@%%g%yfl ’Squ may be

t he sa isf. ' WRSEHRA 2 - _ sogolg4ifle same or

di fferrerﬁﬂ%x %?’%’rsetttjgr b cil-bﬁdl?)s[ sel@?e%@r%%dg?gs; g\;/(\/‘Ftljeir%ei n the vigl ues of Rl

may be ihidase{Te2-alpyridinF1-gt, dahzothiadolvitiel, @iSadibkeimiddzobdined-yiRBapiak-2be t he same

or different. In one aspect of the invention preferably n_is wherein the
I
|
|
|

2;

val ues Blumnoeasionyd nheayl, &awiphamoipheratylt M Aqdigethydapinpipbey fes of R3 may
be the s or different. l.n_one aspec f M1V i M N is
A R N T R e PR e Sl
the inv s} : AT Inventd e any one of the
Exanpl egqil)’r:pgmp zgg Iﬁgfiezﬁg??glrgi)y acc%%tagag%ﬁgﬂgﬂ ’ %Fh?rli-sia%l’ Vi vg hydr ol ysabl e
ester t barzybtdxycarbonplaniiie bemsmidizol-Beyl (2-efmorometirndpymid G-y middsis-Zayle onpound
of formula_ (1) (as 25 depicted above) wherein; -X-Y-Z- is selected from

- S CRA=pySlazin-grlexyRpyrd-2-yl Gnadazatisyl. 4regetarudophenoxy, 2-jreidathiagel-4y

v ogerenrbic Sptenit L Ronits SR AR (2151 “Tana
(hefeerocycl i g&ht Hﬁﬁc@ﬂar@@izlik’béle&@@ﬁ@hﬂNﬂldﬁWh)h&rBWﬁdgﬂrWdethﬁabstitut ed on

carbon by one 30 or nore groups selected fromP; and P is selected from

hydr oxypaemylctlopadi] hienghplngtHueremiensh bonapl), ibmorphrling, andinosambeayli r om
G- 6al PV PR ek bbhy | and o of oup LB -G H - 4 MR 2005 VO
51550 CCTRRRURI nifype o7 L ond € e merepiet)y el et Lo
wher ei n Ra i PréfycibDoeis; sefecied ffcim 6283 ; lwyilersin theptalees af Ry nsaylietthe sdregloy one or
m)rle < 3irffc?exgg armedcxirhgrgiqldt.he values of R® may be the same or different.
More preferably n is selected from 0-2; wherein the values of R may be the same or
different; and wherein the values of R* may be the same or different.
In one aspect of the invention preferably n is 2; wherein the values of R! may be the
same or different; and wherein the values of R> may be the same or different.
20 In oné aspect of the invention preferably n is 1.
In one aspect of the invention preferably n is 0.
In another aspect of the invention, preferred compounds of the invention are any one
of the Examplcs or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.
In another aspect the present invention provides a comj)ound of formula (T) (as
25  depicted above) wherein:
X-Y-Z- is selected from -S-CR*=CR’-, -CR*=CR’-§-, -O-CR*=CR’- and -N=CR"-$-;
R* and R’ are independently selected from hydrogen, halo or Ci.salkyl;
R! is selected from hydrogen, hydroxy, Ci.ealkyl, C).salkoxycarbonyl, arylC; ¢alkyl
and (heterocyclic group)C;.salkyl; wherein R! may be optionally substituted on carbon by one
30  or more groups selected from P; and
P is selected from hydroxy and C;_salkylsulphonyl-N-(C_salkyl)amino;
R? is selected from N,N-(C;_qalkyl)carbamoyl, N,N-(C,.salkyl)zsulphamoylamino,
Ci.salkylsulphonylaminocarbonyl and a group -E-F-G-H;



His selected fromaryl, C3-8cycloal kyl and heterocyclic group; wherein H
“may be 5 optionally substituted on carbon by one or nore groups sel ect MéR 7005
fromS and wherein if said heterocyclic group contains an -NH noiety that

ni trogen ‘?3)62,9@3ﬁpt ionally substituted by a group sel ect e‘ﬂ}é#@g)ﬂ}%os S
rom ha ,

sel ected 0, hydroxy, trifluoronmethyl, sul phanoyl, 1 al kyl,
Cl _6al koxy, NN (Cl1_6al kyl)2am no, C -6al k@noyl am no and aryl; wherein S may
be optionally 10 substituted on carbon by one or nore groups selected from

V; Qis hydroym ' . laStel sel et e om Cl1
al kyl or phenﬁ?reﬁé?gﬁl%pg%égﬁ?&é@y -r%ellegtelsig{nggfﬁg%@#trbg)r%i,o%f %V\Z‘lg:l’(@?ﬁ t he

val ues oINK-, {H{P)NR", HNRESO® and -NRFCE)Erf wherein B iphgdriopagut i cal |y accept abl e
salt or an in_vivo hydrolysable ester thereof; with the provisos: i) when
-X-Y-Z- is sF@nEmJﬁ/y lsne grtionmly substifnierby ene ar-moere (Y br Sdimest pphd;| H- 1, 5-
benzodi azepi ng-.2 H di onp--3- vl -met hyl -5 enyl - 2- oxo-.2, 3-di hydro-| H
20 benzo( EI)O ( 1?1 4§)s Eégé‘é% ?rﬁzréaxyr ,ng.ggycﬂoajlkyqeand %eteroc%]_lc oup; “9herem H?‘ may

2- (4sphegptionhild? swbstiniied 628 hé ol in if sai
heng) - BHOELY sihelindiel b AUBLABY bheor sl ol seletegtrom S and wherein £ 544
or 2- nokgpbrotyolinatrdy contaips wheH- Molety that Ritrogkh By e opfendllgRubiiitied ot be
1- met hyl - 5- phenyl - 2- ox0- 2, 3- di hydro-| H benzo(E) (1, 4) di azepi n-3-yl;and 25
iii) whegronyssiegted fromyE; initially defined, nis 1, RL is aryl nethyl,

not er ocyal | & G PP aL, 1 SPRRART. SennSt Heetion b
S0, S P i T o s AP
10 substituted on carbon by one or more groups selected from V;
Q is hydroxy;
V is carbamoyl; and
T is independently selected from C,4alkyl or phenyl;
R’ is hydrogen;
15 n is selected from 0-3; wherein the values of R! may be the same or different;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof;
with the provisos:
i) when -X-Y-Z- is -S-CH=CH-, R*%-(CR'R>),- cannot be 1-phenyl-5-methyl-1H-1,5-
benzod.iazepine-2,4(3H,SI-I)dion—Siyl, 1-methyl-5-phenyl-2-ox0-2,3-dihydro-1H-

20 benzo(E)(1,4)diazepin-3-yl, 2-(4-phenyl-1,2,5,6-tetrahydropyrid-1-yi)ethyl, 3-(4-
phenyl-1,2.5,6-tetrahydropyrid- 1-yl)propyl, 2-(4-phenylpiperazin-1-yl)ethyl or 2-
morpholinoethyl;

it} when -X-Y-Z- is -CH=CH-S-, R*-(CR!R%),- cannot be 1-methyl-5-phenyl-2-0x0-2,3-
dihydro-1H-benzo(E)(1,4)diazepin-3-yl;and

25 iii) when -X-Y-Z- is as initially defined, nis 1, R' is aryimethyl, substituted arylmethyl,
(heterocyclic group)methyl and substituted (heterocyclic group)methyl and R®is hydrogen
then R? is not a group ~C(=0)-A or a group ~CH(OH)-C(=0)-A in which A is NR°RY, -
NR*CH,CH,0OR?, or




(CH2) R (CH2)n Rc (CH2)n each Ra and Rb is independently hydrogen or

-d -C8al kyl ; each Rd is independently hydrogen, Cl-Csalkyl, Cx-Cgal ko‘xMAR 2005
aryl, substituted aryl, heteroaryl, or substituted heteroaryl each Rc is

I ndepend + 0%}/ rogen, -C(=0O ORa, -OR a, -SRa, or -NRaRa; {1& nis 5
I ndepend %2 3 and X is NRa, -CH2-, 0 or S. In yet angt er ‘aspect the
present invention provides a conpound of@ ornmul a (I) (as depicted above)
wherein: -X-Y-Z- is selected from-S-C(Cl) C(Cl) -S—C(CI):CH-,

-S-CH=C(d) - 10 S- Br) =CH n - 0- CH:CH- and . |
-N=C(Me) - S t ed fron1hg§i¥éﬁ£§ oxy, nethy ar bonyl , |
mesyl N (net )an1n thyl and hy roxynethy 1; R2 is se cted f .
NN—dlneth¥LchbanDyI © di mettyt 8ul phanoyl &ni nar ﬁeswuan1nocar yl i

2- nethoxyphe e oxy, 2- phenylc clopropy)f, thien-2-yk, 4- 15
quorophenyI plonDrpholl | 4 arbonyl, pw j&-2- i NO,

t hi azol - 2-yl, uI honylanlno (Cﬁﬂh R {éhﬁn

2, 3-di hydr o- 1 5 benzot hi azepi n- 4( 5H) - one- 3- yI élﬁ}enyl 2, 3- . :
di net hyl - 5- oxescBRApnARY 1s|md&peydentb'lpﬁérg¢p@- i non-5-yl , |

3 BKSLSTV " oacBR? iRddel et Iy %#Béaéé‘%q Eaﬁ%‘b‘?@( Ay, gpbstituted aryl,
benzot hi azol h?etﬁ%eﬁ-g]zo; u%henetdhrﬂﬁg&%%]y%dl n-3-yl, naphth-2-ylarninocarbonyl,

phenyl, 4 20 su ‘N, N- di net hyl am no) phenyl ,

4- sui phanoyl r&aa{lw is iAdipehdtitly 4rydFiseh OCROFOR? -ORYI-SRF,idi~RRVR?,; aﬂdemrroishenyl :
2- met hoxypyrid-5-yl, 3pﬁet hyﬁhgot hi a?(ﬁ( 5-yl, 3-tri f1 uor omet hyl pyri d- 2-yl ,

tetr@zol - 5- ylmddpenmnﬂgXﬂan&onyl am no, benzi m dazol -2-yl, 2-

trifluoromethy] ¥1Pa 2-vl ﬁrldazm 2-yl, pyridazin-3-y| oxy, pyrid-2-yl,
i m dazol -5-ylX 1§ € Q@p enoxy, 2-ureidothiazol-4-yl, benzylthio,

2-phenyl -1, 3- Tliyebariotirer aspett Srecpréseds invanbempipvides bbpipetios pf formala @) t§dr ogen:
and n is. sel ecLD ed fromO 3; wherein the values of RlL may be the sane or
di f f er erflepictega EhsReBeut i cal | y acceptable salt or an in vivo hydrol ysabl e

S e e e oo o e Sete i SV
formol a ~Sl¢(Hr)i-"CH-, -S-CH=CH-, -CH=CH-S-, -O-CH=CH- and -N=C(Me)-S-;
R' is selected from hydrogen, hydroxy, methyl, methoxycarbonyl,
mesyl-N-(methyl)aminomethyl and hydroxymethyl ;
R?is selected from N, N-dimethylcarbamoyl, N, N-dimethylsulphamoylamino,
mesylaminocarbonyl, 2-methoxyphenyl, phenoxy, 2-phenylcyclopropyl, thien-2-yl, 4-

15  fluorophenyl, benzoyl, thiomorpholino, anilinocarbonyl, pyrid-2-ylamino, thiazol-2-yl,
benzylsulphonylamino, 2,3-dihydro-1,5-benzothiazepin-4(5H)-one-3-yl, 1-phenyl-2,3-
dimethyl-5-oxo-3-pyrazolin-4-yl, 3-phenyl-2-oxazolidinon-5-yl, 5-hydroxy-1,3,4,5-tetrahydro-
benzo[B]azepin-2-onyl, 3-phenyl-3-oxo0-2-isoxazolin-4-yl, imidazo[1,2-a]pyridin-2-yl, |
benzothiazol-2-yl, 2,5-dioxoimidazolidin-3-yl, naphth-2-ylaminocarbonyl, phenyl, 4-

20  sulphamoylphenethyl, 4-(V, N-dimethylamino)phenyl, 4-sulphamoylphenyl, anilino, 4-
hydroxyphenyl, quinolin-3-yl, 4-chlorophenyl, 2-methoxypyrid-3-yl, 3-methylisothiazol-5-yl,
3-trifluoromethylpyrid-2-yl, tetrazol-5-yl, benzyloxycarbonylamino, benzimidazol-2-yl, 2-
trifluoromethylpyrid-5-yl, pyridazin-2-yl, pyridazin-3-yloxy, pyrid-2-yl, imidazol-5-yl, 4-
acetamidophenoxy, 2-ureidothiazol-4-yl, benzylthio, 2-phenyl-1,3-dioxolan-2-yl and 4-

25  carbamoylmethylphenoxy;

R? is hydrogen; and
n is selected from 0-3; wherein the values of R' may be the same or different;

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.



depi cted above) wherein: -X-Y-Z- is selected from-S- CR4A=CRS- or

-CR4=CRS-S-; wherein R4 and R5 are independently selected from hydrog(eHAR 1003

hal o, nitro, cyano, 5 hydroxy, fluoronethyl, difluoronethyl,

trifluor trifluoronethoxy, am no, carboxy, carba pt o,

sul pharm?fmﬂrde. do, Cléal kyl, C?-6alkenyl, C2 al kynyl, rp?ijl’%@&a

C - 6al kanoyl , G -6al kanoyl oxy, N (Cl -6alXy}t)am no, NN-(CI - 6al kyl ) 2am no, C

6al kanoyl am no, N (Cl_6al kyl) carbanoyl, NN-(C -6al kyl ) 2car banoyl ,

G - 6al kyl S(OR a fif3epREdhed dsgec.q tﬁé)gr&sengnn@ﬁﬁdﬁoﬂ%?ﬁépﬁ’ Bftupount of formula

al koxycar bonyl am no, N (C -b6al kyl’) sul phanoyl . 6al kyl") 75ul({))harmyl

Gi - 6al kyd@tﬂtﬁpﬂﬂhwb)awhcmmnd Cl4al kyl sul phonyl N (G- 6a| kyI Yamino; nis O;
wher ei n pd G ane each a direct bond;, 15 His a

R2 is a group
C3_12cycl oal k% 5\7\2‘139?'?'_1‘3&&86{9‘36%%7‘?85& Fgacﬁe‘ﬁz’ ring wherein H may be

t |1 S.whi.ch
Thaependent |y aapind S, S8 REDeRenRD Sslie S WARRE SIS HES, Sifome ny!
trif Buoriydes édgpmrommw , diflabRAMY1 ﬁﬁh&%ﬁﬂ%yl SRR xS hRTATBSbox T el do,
Cl - 6al kyl’, 6al kenyl, CZ-6al kynyl, Ci-6al Koxy, Cl-6al Kanoyl, CI1

ﬁll- I((é(a}ngquaktlgamqyl (@mqitk,yﬂu)phmatwl uxibidQ )(l‘.él.ﬁﬁklgky]a)sﬂkmyﬂﬁﬂzﬁﬂcyﬁy} th:klhmqyl am no,
a car ha - car bano
N-(Cl-6 4 gg@%’]ﬁ% r(gjaﬁ%]@{ ‘N%()‘:lﬁ']@l@%’el nais O0to 2

(Céf"é‘gfky%ﬁ%‘a%’f#a%ﬂv &y %&ﬁéﬁfﬂ%ﬁ%‘%ﬁo%ﬁﬂ“ﬁ&ﬁ@ﬂ% JELARIBTY, - NN
6al kyl subipheinylis Ot @mﬁmybmm C..&alkok aa@b&g,llésmho , By _ﬁa]aﬂ%) girafesy.clic
y

grouB wherein S m;! be 01pt|onall substitut on 25 carbon one Or nore

gr oBs ENEhetlkyhs &1sdkpsulphiortylaspinnand, nitro, cyano, hydroxy,
trifluo hpx | am no, carboxy, carbanoyl, nercapto,
sul pham@nﬁﬁ(ﬁg%&'@ﬂe&ﬂg ﬁ@%ﬁ%‘% et hoxy, acetyl, acetoxy, nethylam no,
et hyl am no, gjiget hyl am no, diethylam no, N-methyl-N-ethylam no,

acetyl am no, N- net hyl car banoyl, N ethyl carbanoyl, N N-di met hyl car banoyl, 30
N, N- di et hyl c hsegydup B-FeF&;l - N et hyI car banoy], methylthio, cthylthio,

nmet hyl sul phin phi ny ethylsulphonyl nmet hoxycar bonyl ,
ethoxycarbonfﬁ“ﬂmﬂﬁig%wa%g #ﬁ B@hylsulphannyl

NN\- gl et hy s%g@g%mmﬂwcﬂxg 3&&&@%}@@ t6 a&mggﬂé&ﬁ%%f&m
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optionally substituted on carbon by one or more groups S which are independently selected

from halo, nitro, cyano, hydroxy, trifluoromethyl, trifluvoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, ureido, Cy¢alkyl, Csalkenyl, Cy¢alkynyl, C; salkoxy,
Ci.alkanoyl, C; salkanoyloxy, N-(Ci.salkyl)amino, N,NC1.salkyl),amino,

20  C,salkanoylamino, N-(C).salkyl)carbamoyl, N,N-(C,galkyl),carbamoyl,
NAC6alkyl)-N-(C;.galkoxy)carbamoyl, C;.6alkylS(O), wherein ais O to 2,
Cisalkoxycarbonyl, C;salkoxycarbonylamino, N-(Cldﬁa]kyl)sulpha’moyl,
MN—(CI.salkyl)zsulphamoyi, Cisalkylsulphonylamino, Ci.salkylsulphonyl-N-(C; salkyl)amino,
Csscycloalkyl, aryl and heterocyclic groups; wherein S may be optionally substituted on

25  carbon by one or more groups selected from V;

V is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, trifluoromethyl,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,
acetylamino, N-methylcarbamoyl, N-ethylcarbamoy!, N, N-dimethylcarbamoyl,

30 N N-diethylcarbamoyl, N-methyl-N-cthylcarbamoyl, methylthio, cthylthio, methylsulphinyl,
ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
N-methylsulphamoyl, N-ethylsulphamoyl, N, N-dimethylsulphamoyl, ¥, N-diethylsulphamoyl,



N- net hyl - N- et hyl sul phanoyl, norpholino , norpholinocarbonyl , N

benzyl carbanoyi, and 4- hydroxypi peri di nocarbonyl ; or a pharnmaceut i cathfyZ{05-
acceptabl e salt thereof. Preferred values of R2, R4, and R5 are as foll ows.
Such val ues may be used 5 where appropriate with any of t L NLdi ons,

cl ai ns OW%MP)%PWEM s defined hereinbefore or herei naftePET/gﬁglf(ﬁ#’}so first
preferred aspect preferably R4 and R5 .apg J ndependently sel ected from
hydrogen, halo or Cl.6alkyl. In this first preferred aspect preferably His

 ndanyl a%f@?%ﬁ%ﬁﬁ%ﬁé@?%ﬁﬁ%%@?@0%@%%%%%%%*?%' i i Y e T

this fi |h§amﬁhﬁf,ﬁi t preferably S is independently selected fromfrom
hal o, nitro, cyano, hydroxy, am no, carboxy, carbanoyl, Cl.6alkyl,
Cl- 6al koxy phrinabaiticalip atceptable Gitl kereof.l oxy, N-(Cl-6al kyl ) ami no,

N, N- (C1. 6al kyl ) 2am no, Cl1-6al kanpyl,am no, 15 N- Cl-galk |.) car banoy|

NN- ( CL- 6al ky1) 2caPBaR®sd YaINPS(QﬁRa 4k%ﬂd;k r&f%éif%lf% }“eha?’lﬂéwy?be'ysed

Cl- 6al k ' ' t .. Cl- b

Cr- ol kSRRl f B s el BB c B O bbb defined hercinberore or

sel ect edlefei@fehydr oxy, am no, Cl-6al koxy and Cl1-6al koxycarbonylam no. In a
second preferred aspect the present inve tion5 provi des a conpound of fornula
(1) 20 (as demicfimstipmfoyes)aspens pesferably)R Ri are dedependsatly selpstediromd =CR5- or

-CR4=CR5-$-; wherein R4 apd RS are independently sel ected from hydrogen,
hal o, niﬁ’i’@%"*‘h?&lﬁ&r%l 9’&9’Exy, f1 uoromethyl, difiuoromethyl, trifluoronethyl,

T DA O 03y r 1

Cl- fal kapaypop. Mird ﬁbf&allﬂF)H Jsantiag] oN Mg, 4-tstrabadsophptithyli Most prdferably H is
al kanoyl am no, N-(Cl-6al kyl)carbanoyl, NN-(Cl-6al kyl)2carbanoyl,
Cl . 6al kyadgpy) a wherein a is 0 to 2, Cl-6al koxycarbonyl,

Cl4al koxycar bonyl anj no,. N (Cl1-6al kyl I
N, N- (C1_6al k?rf %%Fﬁfﬁd asac? géefkfég#@tﬁ %H@@éﬁégg?n&lg sg%eated from from halo,
C1- 6al kil bphenidrdky, iknd Halboh) adi oy OC salléyl 0T, falkdx§, @, Alkabgyl; E- F- G H,
wherein E, F and S}G arye each a difect bor%@; and> HIs a gycll I c am de of
f or mul aGysdkaiRoROOF-(C1.salkyl)amino, N,N-(C;.¢alkyl)>amino, C;.salkanoylamino,
15  N-(Cj.salkylcarbamoyl, N,N-(C)alkyl).carbamoyl, N-(C;alkyl)-N-(Cy.salkoxy)carbamoyl,

C1.6alkylS(O), wherein a is 0 to 2, C; galkoxycarbonyl, C;salkoxycarbonylamino,

Cs.gcycloalkyl and aryl. More preferably S is selected from hydroxy, amino, C_galkoxy and
Ci.salkoxycarbonylamino.
In a second preferred aspect the present invention provides a compound of formula (I)
20  (as depicted above) wherein:
-X-Y-Z- is selected from -S-CR*=CR’- or -CR*=CR’-S-;
wherein R* and R’ are independently selected from hydrogen, halo, nitro, cyano,
hydroxy, fluoromethyl, difluoromethyl, trifluoromethyl, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapio, sulphamoyl, ureido, Cy.¢alkyl, Cpgalkenyl, Cz salkynyl, C¢alkoxy,
25  (C,ealkanoyl, Cysalkanoyloxy, N-(C .salkylamino, N,N-(C;.salkyl),amino,
C1-salkanoylamino, N-(C;galkyl)carbamoyl, N,N-(Cyealkyl).carbamoyl, Ci.5alkylS(O),
wherein & is 0 to 2, Ci_galkoxycarbonyl, C;salkoxycarbonylamino, N-(Cj.salkyl)sulphamoyl,
N, N-(C,.galkyl),sulphamoyl, C.salkylsulphonylamino and C;.salkylsulphonyl-N-
(Cy.galkyl)amino;
nis &,
R? is a group -E-F-G-H;
wherein E, F and G are each a direct bond; and

H is a cyclic amide of formula




WO 02/ 20530 PCT/ SE01/01880 -23 in which k is 0, 1, 2 or 3 and | is O %Wgﬁ
or 3 such that the sumof k and 1 is 2 or 3 and wherein one of the cé B3
atons governed by k or 1 nay be replaced by sul phur and wherein His 5

opt i onal kg §3Mp88d t uted on carbon by one or nore groups selgetgd higp S and
may be independently optionally substituted on nitrogen by a group selected
fromT, Sis selected fromhalo, nitror 2%ano, hydroxy, trifluoronethyl,
trifluoronmethoxy, amno, carboxy, carbanoyl, mercapto, sul phanoyl, ureido,
Cl- 6al kyl , C2-6al kenyl, C2_6al kynyl , O 6a|koxy, G - 6al kanoyl ,

C - 6al kanoyl oxy, N-(Cl-6al kyl)am no, FP | kyl ) 2am no, 10

d - 6al k. anoyl am no, N-(CL1.. 6atky|)carba 1- 6al kyl ) 2car banoyl ,

N(Cd- alkyl) N (G - 6a|koxy)carbanny| ky1$g 3 wherein ais 0 to 2,

Cl1- 6al koxycar bonyl , C1-6a|koxycarbony| :
N, N- (Cl - 6al kyl ) 2sul phanoyl , C1-6alkylsaﬂh_%ﬁEL a0, O . 6al kyl sul phonyl -
(C1. 6al kyl')am no, C3%$cycloal kyl, aryl and ocyclic group; wherein S may
be optionally and independently 15 substituted on carbon by one or nore
groups selected fromV and wherein if said heterocyclic group contains an

- NH- i . it ti I bstit |, t d
from U HRit R 7 82 daREt 0, 28 p3uRh ik SRk St e e BRI ©
Q- 4al kyhs ot fe@aston atdths Se4drReISHAL Bpnﬂay b€ #fAEy sulphtfhnd ﬁhé’rﬁin)}‘l?i‘sf bamoyl :
NN- (Cl -. al kyl ) car bamoyl , “phenyl,” 20 benhzyl,” benzyl oxycarbonyl, benzoyl and

phen§l s @ppbmlylsumfed onTarhon by aue\or lgore gtaups atleyted fium ﬂdaquaglént |y

substituted o ar bon e.or nore ps selected from)\, Vis selected

from haI“‘%fle ‘?’Pﬁy 039%‘?133% SHE%WBB?Q ongmtr 3?‘1‘3}3’0%@10?‘}5)? cc fﬁoflh romet hyl, anino,

car boxy, car tedBT %}ﬂ 0@%‘%{ et hoxy,
Sl am@g Oxdl me)i ro am no ﬂgﬁ a

acetyl, acetoxy, nethy mno no,

N- met hy amice thrpbryricachamayh meagtb aenﬂpimmd}ﬂ rmﬁﬁyj Clagaﬂ@mj caliisnyll ﬁfykmqrd@armyl ,
NN- di met_hyl car bapoyl , NN-di et hyl car ba met hyl - N- et hyl car banoyl

met hyI t firgrlk @%QWWOYMM@P pEYyY- e @ilﬁgnagun?)w AC1-spkslygamino,

O TR ey R ™ b 204

VO 02/ 205@0 (A& %mmnaﬁg caafhnMymtaﬂkyls@)bwhéﬂéhpmrmwz mor phol i no,
nor phol | nocarb % léle benzyl car banoyl and 4- hydroxypi peri di nocar bonyl ;oor
T

a phar nfe Cepllotysadbanylagund dv- (Gmaikyé)swaampyls abl e ester thereof.
MN—(Cmalkyl)zsulphamoyl, Cjsalkylsulphonylamino, C, salkylsulphonyl-N-(C, salkyl}amino,
Cagcycloalkyl, aryl and heterocyclic group; wherein S may be optionally and independently

15  substituted on carbon by one or more groups selected from V and wherein if said heterocyclic
group contains an -NH- moiety that nitrogen may be optionally substituted by a group selected
from U;

T and U are independently selected from C;.4alkyl, C;4alkanoyl, C,4alkylsulphonyl,

Ciualkoxycarbonyl, carbamoyl, N-(C;.4alkyl)carbamoyl, N, N-(C;salkyl)carbamoyl, phenyl,
20 benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl wherein T and U may be optionally
and independently substituted on carbon by one or more groups selected from V;

V is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, trifluoromethyl,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,

25  acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl, N, N-dimethylcarbamoyl,
N, N-diethylcarbamoyl, N-methyl-N-cthylcarbamoyl, methylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
N-methylsulphamoyl, N-ethylsulphamoyl, N, ¥-dimethylsulphamoyl, N, N-diethylsulphamoyl,



Preferred values of R4, R5 and H are as follows. Such values may be used
where 5 appropriate with any of the definitions, clains or enbodi merft AR 2003
defined herei nbefore or hereinafter. In this second preferred aspect
prefera R d R5 are independently selected from hyd o or

C1- 6al k%’. Wﬁogﬁi s second preferred aspect preferably H ié@?@ﬂm{n@ﬂo
1,2,3,4-tetrahydroqui nolyl, 2-oxo- 10 122 3, 4-tetrahydroqui nol yl,

4- oxo- 2, 3, 4, 5-tetrahydrobenz[ 1, 5] t hi azepi n-3-yl, 2-o0xo0-2, 3, 4, 5-

tetrahygro- b i :ﬁ-{:f,, T . Al BAEG "Hld 27
3- oxo- ZWS&QEEI th%%&%h%r 09%@5@ C a‘g‘é’g nyi Béé%% y%)’g‘{ itbgﬂél[l% substituted on
car bon hy‘dr@ iPéﬂmﬂmmSﬂ@S selected fromS wherein Sis selected from

a

hydr oxy, Cl1- kyl or Cl-6al koxy, and each independently optionally
subst i t or @phamaseaticallyracosptablejsaligr aeiradtodydrelpseble aateetherepfT is 15 sel ected

from Cl -4al kyl or Cl4al kapgyl . I referabl y H s

2-o0x0-1, 2, 3, i’f‘?ngP‘ng?@F%aﬂRn&S-agBﬁ ,a%i?‘?r&lﬁ’ws'- Suchyglups z1ay by used where

t et rahy By aTa] ERCE S D i ' R 3-yl,
5 i o PaAS widh iy ofing Moo chnE bt BKA R Al P drtBers

2- 0X0- 2h&ethaftet. €t r ahydr o- 1H benz[ b] azepi n- 3-yl or

3-0x0-2, 3,4, 5-tetrahydro-1 H-benz [c azeﬁjtn-4-yl .20 In a third preferred
aspect the pletéssedond@nelemed @pg@tim@f}@ra@hc npesliRdasindegendsngly selgcted from
depicte %gove erei N,, s X-Y-Z- is selected from-S-CR4=CR5- or

- CR4= oge BPh Fﬁ‘nﬁ’rlnd R6 are independently selected from hydrogen,
hal o or Cl.6gj f} secolll preferrdPasBect’ ofRYBNPHAH 1 213 Akdabydrbgditivlyl, RaxbS

selected froma group - erein E, F and G are each a direct bond;

H i B0 anl2Béketrabydebduinadylygviner2s3i4 Seteaalnciyaticne| 1gilduazepinrd-sll, 2iaxg-58.4l%2ast one
nitrogen atom and one_or two ring at S cted. fraom oxygen d, sul phur
and V\ge?éﬁahyfhorﬂel‘yuﬁéz[, c 1’3%’83’°§§H”5{9‘ ?ﬁ&@BZ@}PZE@PM%W%z’B'%f mF))re

roups ' ' | dr oxy,
r 1 Dol R beb A FRERUG Ut oBRLREH lbsd BT cH Surbon By Wb of SbAKFougY O ¥
sul phangyiéeted! frohfl® wHeteif & ik yélect&Pfroal hyRinyrty, Crealbgloe Yhydlkox3 - dudldacixy ,

Cl- 6al kanoyl, Cl-6al kanoyl oxy, N-(Cl6al kyl)am no, NN-(Cl.6al kyl)2am no, - 4
MAR 20083depemiznty sptomdly sobstintyd @aaitrogen byla SoRp fsatedireid, T wherein T 15

(Cligbal kL) GRERANBY Lo, Q! ) 2car bamoy!
More preferably H is 2-oxo0-1,2,3,4-tetrahydroquinol-3-yl, 1-methyl-2-oxo-1,2,3,4-

tetrahydroquinol-3-yl, 4-0x0-2,3,4,5-tetrahydrobenz[ 1,5]thiazepin-3-yl, 5-hydroxy-2-oxo-
| 2,3,4,5—tetrahydro-1H-benz[b]azepin—4—y1, 2-0x0-2,3,4,5-tetrahydro- 1H-benz{b]azepin-3-yl or
3-0x0-2,3,4,5-tetrahydro-1H-benz[c]azepin-4-yl.
20 In a third preferred aspect the present invention provides a compound of formula (I)
(as depicted above) wherein: f
-X-Y~Z- is selected from -S-CR*=CR’- or -CR*=CR’-S-;
wherein R* and R’ are independently selected from hydrogen, halo or Ci_salkyl.
nis 1;
25 R! is hydrogen or arylCysalkyl;
R’ is selected from a group -E-F-G-H;
wherein E, F and G are each a direct bond;
H is an unsaturated five membered heterocyclic group containing at least one nitrogen
atom and one or two ring atoms selected from oxygen and sulphur and wherein H may be
30 optionally substituted on carbon by one or more groups S which are independently selected
from halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, ureido, C;.¢alkyl, C;.galkenyl, Cosalkynyl, Ci.salkoxy,
C1¢alkanoyl, C, galkanoyloxy, N-(C,galkyl)amino, N, N-(C;.salkyl),amino,




N-(C.alkyl)-N(Cl -6al koxy) carbanmoyl, G _6al kyl S(O a wherein ais 0t

C - 6al koxycar bonyl, G -6al koxycar bonyl ami no, N-(CLl. 6al kyI ) sul pbanoyl ; 4 MAR 1905
N, N- (CL. 6al kyl ) 2sul phanoyl, C 1. 6al kyl sul phonyl ani no,

1- 6al kyl syloiapesds- N- ( CLl- 6al kyl ) am no, 5 C3_8cycl oal kyI nlg%.lg ]%((‘1 og%cﬁups
I's hydrogen or C I|4al kyl; or a pharmaceutically acceptable eof
Preferred values of R, R3 and H are as 2Bl4 ows. Such val ues may be used
where appropriate with any of the definitions, clains or enbodinments

def i ned ﬁﬁgﬂkﬂﬁ@faﬁhﬁo QV-(CL H&ﬁ{dyPWM(@ltsﬂkﬁ?;EB‘béﬁoﬁr ef erred aspect
preferabe‘/{C11 IS selected rom hydr ogen or benz and Thore preferably

benzyl ey DN- (fa;.q@ﬂ@mcammp@tﬁamym(@paammm i$ 8tdydr ogen. In this
third pre erlged a ferab y H is 1,3, 4-oxadi azoI yl , isoxazolyl,
. oxazol yl §al P n G oy %‘F’E”M’@lé amoyl,

g SLQﬁ;ly 1, 994&&@& éh h@&i QH(Y?S“%/ honglcarlgd%ﬁ%}%‘glpﬁ)%n@fy@‘ -s3lkyl)amino,

met hl i s@x@@loa&y}'hndwlglhugsthl rd preferred aspect preferably H nmay be
optional Iy substituted on carbon by one or nore groups S which are

i ndependent | yRsﬁlhydtwnfqréfmeﬂkyb carboxy, Gi-6alkyl, 20 Cl-6al koxy,
C - 6al kanoyl.,ox N- XI 6a| K o NN: (Q 6ai kyl) 2am no, Cl-6al kanoyl am no,
Gi - 6al ko¥ fy |theragf. aryl groups Preferably S is

G - 6al koxy, ﬁncfé@mmgm@rw aﬂﬂggﬂgﬁopow ch Okl BLELIAFhdspect the

present invention provides a conpou ormu eplct above)

wher ei n:appfopriéteiwith ang of tHealefiaitichs aiaimS-oCBAH6RMmendy deficRd R&zBbSTore Mher ei n R4
and_R5 are .i ndependently selected from hydrogen, halo or Cl1L 6alkyl. n is O;
R 8 a ?ﬁﬁfE—F GH wherein Eis a direct bond; 30 F is nethyl ene;

wherein Gis S ected from rogen or - 6al kyl
which is optl onawglﬁ%i%%t&?e%p efé‘b’é’f‘%df)s%e?te‘i 8’8’”%%‘%8@8@73&?‘2‘8530
PCT/ SEO %&Eiiﬁ@ferab%ﬁbenzyl

In this third preferred aspect preferably Riis hydrogen.

In this third preferred aspect preferably H is 1,3,4-oxadiazolyl, isoxazolyl, oxazolyl or

15 1,2,4-oxadiazolyl. More preferably H is 5—ethoxycarbonyl—1,3,4—;)xadiazol—2-yl, 4-
phenylisoxazol-3-yl, 3-phenyl-1,2,4-oxadiazol-5-yl, 4-methoxycarbonyloxazol-5-yl or 3-
methylisoxazol-5-yl.

In this third preferred aspect preferably H may be optionally substituted on carbon by
one or more groups S which are independently selected from halo, carboxy, C;.salkyl,

20  Cj.ealkoxy, Cygalkanoyloxy, N-(Ci.salkyl)amino, N,N-(C,.salkyl),amino, C).salkanoylamino,
Cj-ealkoxycarbonyl, Cs gcycloalkyl and aryl groups. Preferably S is C;salkoxy,
Ci.salkoxycarbonyl or phenyl.

In a fourth preferred aspect the present invention provides a compound of formula (1)
(as depicted above) wherein:
25 -X-Y-Z- is selected from ~-S-CR*=CR’- or -CR*=CR’-S-;
wherein R* and R® are independently selected from hydrogen, halo or C; galkyl.
nis0;
R%is a group -E-F-G-H;
wherein E is a direct bond;
30 F is methylene;
wherein G is -C(O)NR®-, wherein R* is selected from hydrogen or C;.¢alkyl which is
optionally substituied by a group V ;




His aryl which may be optionally substituted on carbon by one or nore
groups selected fromS; Sis selected fromhalo, nitro, cyano, hydroxMAR 2005
trifluoronmethyl, trifluoronethoxy, am no, carboxy, carbanoyl, nercapto,

sul phamyl, ureido, Cl-6al kyl, C2-6al kenyl, C2.6al kynyl, - oxy,

Cl. 6al kéﬁ@?l’”}“’éﬂ- 6al kanoyl oxy, N (Cl-6al kyl)am no, N, N ( &éﬁgﬁ%‘@q@am no,

Cl- 6al kanoyl am no, N-(Cl..6al kyl)carbamgl., N, N (Cl-6al kyl) 2car banoyl ,

N- (CLl. 6al kyl )-N (d - 6al koxy) car banoyl , Cl1-6al kyl S(O,, wherein ais 0 to 2,

C 1.6alk . | 3. G, 1 1NQ, S |,
NN (C1. 0a koS 220 whiSh oD Be SRR ARG AR M calboh by B B BN ORRICYL
(4 - 6al de¥dareairr@.S; 10 C3_gcycl oal kyl, aryl and heterocyclic group; wherein S

may be optionally and independently substituted on carbon by one or nore
groups sel ecBeid sélected from halo,miel cyanadytrasm wiflueromethyle trifiyosp@etha¥ r oxy

Sul pharB3ioo: DY, SBERGH, SiRgts. s pBeRe, visiles ke e envt, GEnBoRIE o

ot el amn et : : vy i : )
acet)slyl %'%M‘%@?%ﬁoyi 09}@ gf ﬁyq é‘é%gﬁ%‘g?ﬁ'f” m&dij%“‘éeafﬁ?ﬂlcar banoyl ,
N, N- di e¢hydlieaobrimys, N-IE ralk)tarbasbhly M Gagabiyl),carbiuhyylt hi o, et hyl t hi o,
nmet hyl sul phi nyl, ethyl sul phinyl, nesyl, ethyl sul phonyl, nethoxycarbonyl,
ot hoxy (B saikyl)-NeGrae kg KBGRBRARIY Cr-HSMQ): StheprB AgY D 16 2

NN- di mef hyl sul phanmovy! . N.N di ef hyl. sul ph I |+ N- et hyl sul phanoyl ,
or phol AKRIFEREM G catrasb R iR, §T e s Rtaier) ' 28

hydr oxygixe 'g;i@;pﬁﬁﬂ 1, QlaRyRUBHIBASKMAS @, L MKASEBREBALE (Spldlkyl aatiesS .

Pr eferrjg’é\pgg‘: ues of , G%ﬁsa&y X-Y-Z and n are as_?olli?%ws.(_ Sud(l:lilﬂval ues may
be 10s e dCs siyeloalkahpryd and heterosytlic groypovhdrtin Siey be ppdersllyendiipdependently

enbodi nent s defi ned herei nbefore or herei E%fte&. 25 In this fourth

pr ef er r BXpsEERaan ¢arandLene orperg ggoups selefted {50 VGur th preferred aspect

Pr ef er a1 sofeli RUANGIE I LrGH6) nycrdRG Sk Sroh MR o hBbyRIBSA!

i nvention ar

[N-(2- Wwehbﬂnbﬁlaﬁhﬁﬁﬁw, bulglhhdylemefhd], 2¢iy] pyiethatk e ethoxy, acetyl, acetoxy,
2,3-dichlorc, 5-{N-[ 2-(2-thienyl)ethyl]carbanoyl }-4H1hi en0| 3, 2-b] pyrrole;
30 2, 3-mb&1mammostﬁmgw( SimpsiyigRinoh disthy) ariRgl VaasthenFhylamino,

(o3 erireOtenp; ShREBYR Bamed At uelos Wl mpttcarbamont,
2, 3 di cRlpagusadabiio)l k1 RBRIal kit b eTo) ] methylslphiny,
i eno[ 3, 2-b] pyrrol e;

2, 3- di céthylsuipbinyh-asyl hibpishlphondnmetheayearborsd ratharygrpouyd,
thienol 8, 2 Rl RO h LSS, N-cthyYaToEAluoY], N, M-dimethylsulphamoyl, N, N-diethylsulphamoyl,

N-methyl-N-ethylsulphamoyl, morpholino, morpholinocarbonyl, N- benzylcarbamoyl , and 4-

?

20  hydroxypiperidinocarbonyl;
or a pharmaceutically acceptable salt thereof.

Preferred values of R', R, R®, -X-Y-Z-and n are as follows. Such values may be used
where appropriate with any of the definitions, claims or embodiments defined hereinbefore or
hereinafter.

25 In this fourth preferred aspect preferably H is aryl.

In this fourth preferred aspect preferably V is cyano or hydroxy.

Specific compounds of the present invention are:
2,3-dichloro—S-[N-(2-phcnoxyethyl)carbamoyl]-4H—thieno{3,2—b]pyrrole;
2,3-dichloro-5-{ N-[2-(2-thienyl)ethylJcarbamoyl } -4 H-thieno[3,2-b]pyrrole;

30  2,3-dichloro-S-{N-[2-(2-methoxyphenyl)ethylJcarbamoyl }-4 H-thieno[3,2-blpyrrole;
2 3-dichloro-3-[N-(2-phenyl-1-cyclopropyl)carbamoyl]-4H-thieno[ 3,2-d]pyrrole;
2,3-dichloro-5-{ N-{2-(4-fluorophenyljethyl]carbamoyl }-4H-thieno[3,2-b1pyrrole;
2,3-dichlore-5-[ N-(N-phenylcarbamoylmethyl)carb amoyl]-4H-thieno{3,2-b]pyrrole;



WD 02/ 20530 PCT/ SE01/01880 -27 2, 3-di chl oro-5-(N
[

{2-[ (2-pyridyl)anino]ethyl }carbanoyl)-4Ht hi eno[ 3, 2- b] pyrrol e; = 4 MAR 7005
2,3-dichloro-5-{N-[2-(NV

met hyl me honam do) - 1- (t hi azol - 2-yl ) et hyl ] car banoyl_ 1 - 4H
t hi eno[ Br‘ggia]%%d;lr"fol e; 2,3-dichl oro-5-{N-[2-(thi onor pbol i nd§t/PEA1{%¢880panoy|

}-4Ht hi eno[ 3, 2- b]pyrrole 5 27 -
5-[ N- (benzoyl net hyl)carbam)yl] 2, 3- dICh| oro-4H-t hi eno[ 3, 2-b] pyrrol e;

3 or 2 S TSR i AR s B PV 1€
3-chl or a2, s-mdmbm&ﬂfﬁrﬂeqmmmgmmﬂ@m ﬁ&mﬁﬂb}i@(thlazfol-blf@\feﬂiﬂ]%awamnﬂﬂ{-

carbanoyl } -4H thieno[ 3, 2-b]pyrrole; 10 3-chloro-
~ (benzoy| thisnr{d,3-dlpymelaroy | | - 4H- t hi enol 3, 2- b] pyrrol e; 3 chl oro-5-{N

Eﬁl-fg (Zﬁtﬂaﬁf‘éﬁ%’) k&ﬁ??@%ﬁ@&%ﬁaﬁg)ﬁkyﬁ@% "f% Fiér |§g Olc3 chl or o- 5-
g gﬂl Si??"kﬁérféﬂﬁ%ﬁ{% ﬁuorgd%g%)‘ﬁ?%ﬂl%ﬁﬂfl?car%g )r‘fpy;lbﬁm[s 2-b] pyrrole;

- 4H-t hi @oﬂBr&S@NﬂNp&h?]caxb&noyhnethyl)carbamo 1]-4H-thieno[3, 2-b]pyrrole
3-chloro-5-[ N Nphenox yet hyl ) car banoyl | - t hi eno[ 3, 2- b]'pyrrol e;
3-chl or 03—5blp -5-{N-f «(thlomorphohno)ethyl]carba.moyl}-4H thJcnO[S ,2-b]pyrrole;

5 chi of o SHPRE ATz RARREL RS BhahE R T rol Tyt s by 1 -

t hi eno| Qh_@noﬂpy%ﬂbgf 2-chl oro-5-[ N- (benzoyl net hyl ) car banoyl ] - 4H-t hi eno
[ 3, 2-b] pyrrole;

2- chDor G-&lpiu-§-EVtbemmpyintetisgl artarsgy)-3 H ahieaslByd- b]p@hblehu eno[ 3, 2-b] pyrrol e:
2-chlorq-5-[ N N— henyl car banoyl met hyl ) car bano 4H-t hi eno[ 3, 2- b] pyrrol e;

2- chl or o~ @ﬂ? 2r(@msthox ey athyd a&aﬁ}qyl}"‘ saat3/2-plyrmlehi eno
13,2: 01 s Ao ek M s BPIAREDY ) I oo bemoyT )

2- chl or G-&lbdy- Reny-4 lope@ys ;ygméh] Frole; 25
2-chl or o- 5- 6[\|—i{2gv-§2@tmnwet hylj?car bamﬁ#}}yh%ﬁkﬁgﬁ?’éﬁlo 3Bb2é b] pyrrol e;

2 chI or (5"‘@101{)- 2((&-%5@%@?1&&@?1)@@9)&&4%@[3 2-bpyrrdieseno
| |. ph d |
2 1951 Mg L SN T,y agead phonar o)
gochl or <3 Ad:4- {?Nf{tla1%H@@Hﬁ@hiaﬁ&).ﬂﬁﬂaﬁhﬂxﬁﬁ{)aﬁw%b&méﬁ}Mbi_ﬂﬂé’f{o%s,ézéﬂym&éP' e,
2, 3- di cBralaross-[N¥4-2x@2cH B ittydhyBrabenz]1; Fitibavebin23-§1)dirbymelo gh] M terafRi- 4- y1 ) c

ar banoy| ]|l 4H-t hi eno[ 3, 2-b] pyrrol e;
2, 3-di cHIBT®I%_ [ N- (4- sul phanoyl phenyl net hyl ) car banoyl | - 4H

thi eno| 3. 41 bRy N- @Je‘ﬁzoylmethyl)carbamoyl]-4H—th1eno[3,2 blpyrrole;

20  2-chloro-5-[N-(2-phenyi-1-cyclopropyl)carbamoyl}-4 H-thieno[3,2-b]pyrrole;
2-chloro-5-[ N-(N-phenylcarbamoylmethyl)carbamoyl]-4H-thieno[3,2-b]pyrrole;
2-chloro-5-(N-{2-[(2-pyridyl)amino]ethyl }carbamoyl)-4 H-thieno[3,2-b]pyrrole;
2-chloro-5-{ N-[2-(2-methoxyphenyl)ethyl]carbamoyl }-4H-thieno[3,2-5]pyrrole;
2-chloro-3-[N-(2-phenoxyethyl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;

25  2-chloro-5-{N-[2~(2-thienyl)ethyljcarbamoyl }-4 H-thieno[3,2-b]pyrrole;
2-chloro-3-{ N-[2-(4-fluorophenyl)ethyl Jcarbamoyl } -4 H-thieno[3,2-b]pyrrole;
2-chloro-5-{ N-[2-(N-methylmethanesulphonamido)-1-(thiazol-2-yl)ethyl]carbamoyl } -4 H-
thieno[3,2-b]pyrrole;
2-chloro-5-{ N-[2-(thiomorpholino)ethyl]carbamoyl } -4 H-thienof3,2-]pyrrole;

30  2,3-dichloro-5-[N-(2,3-dimethyl-5-0x0- 1-phenyl-2,5-dihydro-1 H-pyrazol-4-yl)carbamoyl]-
4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(4-sulphamoylphenylmethyl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(2-hydroxy-1-phenethyl)carbamoyl]-4 H-thieno{3,2-b]pyrrole;




2, 3-dichloro-5-[ N-(2-hydroxy- | -phenethyl)carbanmoyl] -4H-thieno
[3,2-b]lpyrrole; - 4 MAR 2005 WD 02/ 20530 PCT/ SE01/ 01880 -28 2, 3-di ché ¢1B-185
{ NN(2- [(3-trifluoronethylpyrid-2-yl)am no] ethyl)carbanoyl } -4Hthieno
[3,2- b rrole 2, 3-dichloro-5- { N-[3-(5-tetrazolyl)pr iyl yl }
Labtni HGOFSH oo ol e O o 3 d chl or - 5. [ N SEb B0 RAT
(5- oxo- 3- phenyl - 4, 5- di hydr oi soxazol 4-yp8car banoyl ] -4Hthieno[ 3,2- 5
b] pyrrol e; 2, 3 dICh| or o- 5- [N-(5 hydr oxy- 2- oxo- 2, 3, 4, 5-tetrahydro- 1
Hbenz[ - C mb}"n 1 a@i 1-2thieﬁ6[e$
{N-[ 3- (%g oxyc b()g @1(3 am no proéﬁ%ﬂa rmylogedﬂ t hi edrsi’o}[ 3, 2-b] pyrrole;
2,3-dic 9&@135 {1V-[ (4_di et hyl am nophenyl ) net hyl] carbanoyl } -4Hthieno
[3 2-b] pyfrole; 10

[N- ( 12Bdﬁ#ﬁroﬁ—Wdﬁeéﬁy@ﬁhmlyﬁﬁppﬂqu%flwﬁ -thienp G DIl eno[ 3, 2- b] pyrro

5-
![ ﬁl ?%,dlzﬁ%l%{@%-gwégtokz -éﬁgﬁ?@)ﬁﬁg? _ d agoﬁgt-ﬁ?c%oyﬂuﬂf-ﬂncno[l}
(P-

(5R @I% gpsy- a- met hyl phenet hyl) car bam)yl ]-41- thieno[3, 2-b] pyrrol e,
2, I'0-5-[ N- (P- hydr oxyphenet hyl ) car banoyl ) - 4Ht hi eno[ 3, 2- b] pyrrol e;

g ]3 i 2 gnillaﬂ@m% [A-(BhykiRoxy4-ox 6h25Bd, S hemgtiy)ist- bl fenrfaldzapinyd-yl)catbmnikno [3

pyrrol e;

2, 3-di cﬂaHdhmnG[3{2\lbIWM| m dazol - 2-yl ) net hyl ] car banoyl } - 4H-t hi eno[ 3, 2- b] pyrr
ol e; 2,3-dic
N-2

i
2-

hi

( 42€hlosy- gd&%ﬁ&%“ﬂ%&?@?“ﬂ%@%bcar OPM‘)‘I&LE‘W?B@ ar]ggﬂ ol
t K 3,2-b I
1, Q]OE)?/’? ?‘HP‘J} yl§ [Lgam)y @1‘3{ 4H-t |C§¥1OHF%|},5&£B%@?}FI(})_I4§ thm{O[ Tpyrrole;
% 1[0( beﬂmllaokﬁtylzz Wy dror yéthyeabamoy} 2, 31dich] grosd ﬁhlemd3d?l-b]wl|’f@lﬁo
2,

3- d| c y%&&%M{%@_'(ﬁh@ﬂmﬁl}?aﬁm?ﬂlh‘-“%ﬁhﬁ@f%hbm&ﬁmyI Y. - 4Ht hi eno|
it ?L%h&ﬁaﬁemaf e B0 SR i s PRSI b Loy )
N (2 by S OGSO RO pHE R BANAN GRSy B s 9 ¥

2, 3-di CDBQﬁﬂﬂ&‘O{—NM{Z@*hﬁrbmf@ﬂﬂbﬂthﬂldarWﬂkﬂdfﬁmmﬁ Adlpgrdear banoy! |}
4H—th| engLB 2- 25 b

2 A&di cBBclichleror f{ Vo (Byrro i Ph23’1)§qeé‘3&}féﬁ4m0]5’lc}é‘%%§/?[3}2 AT ifeno
[3, 2-b] Bé-&%ﬂﬁ@ﬂ% -&lgrfzfpy' :?{1)-%-1% tlr {xEétH&EﬁHi%ﬁMbd@Nﬁ]dérb%mdyl}anHDO]

et hyl 'eno , 3-di chloro-5
{N-[ 2- (ﬂﬂéﬂ,lg)g dqbenyl)et hyl ] carbarmyl } 4H—th| eno [3,2-b]pyrrole; 30

2 3d Cg |3Oc§1(?h1(5)1'0-5 {B\fz(lrnldazohI 9 >::rljll))yeridh yl)ga%’ggxig?%-if[ go?&,%%%%o%é;b] pyrrole;

5-{N—[(bcnzthlazol-2-yl)methyl]carbamoy1}—2,3—dichloro-4H-th1eno[3,2-b]pyrrole;

20 2,3—dichloro-5—{N-[(6—triﬂuoromethylpyrid-3-yl)methyl]carbamoyl}-4H-thjcno[3,2—b]pyrrolc;
2,3-dichloro-5—{N—(Z-[(2—pyridaziny1)meﬁ1y1]carbamoyl}-4H-thieno[3,2-b]pyrrole;
2 3-dichloro-5-{ N-[ N-(2-hydroxy-3-phenoxypropyl)carbamoylmethyl] carbamoyl }-4H-
thieno{3,2-b]pyrrole;
2,3-dichloro-5-{ N-[N-(3 —methylisothiaz01-5—yl)carbamoylmethyl]carbamoyl }-4 H-thieno|3,2-

25  blpyrrole;
2,3-dichloro-5-{ N-[2~(pyridazin-3-yloxy)ethylJcarbamoy! } -4 H-thieno[3 ,2-b]pyrrole;
2-chloro-5-(N-{2-[(3-trifluoromethylpyrid-2-yl)amino]ethyl }carbamoyl)-4H-thieno[3,2-
b]pyrrole;
2.3-dichloro-5-{ N-[2-(4-sulphamoylphenyl)ethyl]carbamoyl } 4 H-thieno[3,2-b]pyrrole;

30 2,3-dichloro-5-{N—[2—(2—pyridy1)ethy1]carbamoyl}»4H-thieno[3,2-b]pyrrole;
2.3-dichloro-5-{ ¥=(2-[1-hydroxymethyl-2-(4-imidazolyDethyl] carbamoyl }-4H-thieno[3,2-
blpyrrole;




-di chl oro-5-{N (2-[1-hydroxynet hyl -2-(4-im dazol yl ) et hyl ] car banoyl
H-thieno[3,2- b]pyrrole; - 4 MAR 2005 WD 02/20530 PCT/ SE01/ 01880 -29MAR 2005
-di chloro-5-{N-(2-[(3-qui nol yl') nmet hyl ] car banoyl

H-t hi =Pl pyrrol e;
N[ SWézzzeﬂggé‘}rjn dophenoxy) - 2- hydr oxypr opyl ] car banoyl } - ngyﬁEgH?lglr'l%_ 4H
no[ 3, 2- b]pyrrole; 2,3-dichloro-5-{29[3-(N
sul phonyl car banoyl ) propyl ] car banoyl } -4Ht hi eno[ 3, 2- 5 pyrrol e;
| sul ph I b ) |'] b | } hi [ b] I

|5 e Sietolls-{8-(h I Zbtho Bt Aldabei Al 4 hie RSBl
, 4-31{ Na-(#i aderalid shhenbx ) 2-aydrek yprapiivarbamolt 14218 Wiichdoro 34 22-HignmfB 20l e;  5-

2- benzyl t hi o- 1- (hydr oxynet hyl ) et hyl] carbanoyl }
di dpprelesH-t hi eno[ 3,2 10 b] pyrrol e;

Lt S dieaosb i A ey TSRO R Ry Ttk hbndy A PARIRYOr3 2-

-gic =18 { N-[ ( 6- net hoxypyri d- 3-yl ) net hyl ] car banoy!
H—gt hrﬂéﬁg‘? ,52- b] pyrrole; (S)-2,3-dichloro-5-

[ (2- axB-dichpdierB{N-2-3[ 2 (Drahitini@)thishobd>sdlmdthyithid Jettpdjosrbhmogl} daiiydnol 3,2~ 15
t hi eno[ 3, 2-b] pyrrole; 2,3-dichloro-5-(N { 2-
- (car ddppydlaet hyl ) phenoxy] ethyl -} carbanoyl)-4H-thieno [3,2- b]pyrrole;

carhandy 186 Ufeds - desentarfatl e S B Plaslioy -
2, 3-di _ £ | - " 22 .3-di _thi -

3 3 B el G AL BRI e 23 Sy il 2

2, 31@i cit]pymwelb; - [ N- ( 3- phenyl propyl ) car banoyl ] -4H-thieno [3,2-b] pyrrole;

2,3-dichloro-5- {N-]2-(2-hydroxyphenyl)ethyl] cayr.baj noyl )
}-4H-t hi?e?ré[@,lozoﬁb&ﬂ%#@ethm@neﬁﬂmesn@Rﬁwa%rb 031} -4H-thieno[3,2-

i met hyl %ﬁgﬂg&gyl ) car banoyl ] -4Hthieno[3, 2-b] pyrrole; 25
2,3-dic =5~ [ N- (1- phenyl cycl obutyl ) nmet hyl )carb anmoyl]-4Hthieno [ 3, 2-Db]

D i chT o e T ot bamay | Abx Lt orol 2 BLel pyr ol e:
2, 3-di cr(szﬁ-cﬁclplnroei-,{K-Hzm-phmwﬂgfamwhzdvmwﬂﬁa)ﬂm ylinartamayhb| 3, 2- b]
68! rhiek AR, oo e ) °e e
{ g* (Zf\t)]b %-ﬁcohpké@w.mﬁmﬁmg&mﬁmmﬁtﬁw Poatsetthdy-OHNiEb[BIP- €no
blpyrrole; :
5-(N-{[6~(benzo[1,3]diox ol-5-yl)-4-methylmorpholin-2-ylJmethyl } carbamoyl)-2,3-dichloro-
4 H-thieno{3,2-b]pyrrole;

20  5-(N-benzylcarbamoyl)- 2,3~-dichloro-4/-thienof3,2-b]pyirole;
2,3-dichioro-5-(N-phenethylcarbamoyl)-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[ N-(3-phenylpropyl)carbamoyl]-4 H-thieno[3,2-b] pyrroie;
2,3-dichloro-5-{ N-[2-(2-hydroxyphenyl)ethyl]carbamoyl }-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(0,0i-dimethylphenethyl)carbamoyl]-4 H-thieno[ 3,2-b]pyrrole;

25 2,3-dichloro-5-[N-(1-phcnylcyclobutyl)mcthyl)carbamoyl]-4H—thjcno[3,2—b]pyrro]e;
2,3-dichloro-5-[ N-(B-methylphenethyl)carbamoyl}-4/-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(1,2,3,4-tetrabydronaphth-2-yl)carbamoyl]-4H-thienof3,2-b]pyrrole;
5-[N-(N-benzylcarbamoylmethyl)carbamoyl]- 2,3-dichloro-4 H-thieno[3,2-b]pyrrole;
5-[N-(N-benzyl-N-methylcarbamoylmethyl)carbamoyl]-2,3-dichloro-4 H-thieno[3,2-b]pymole;

30  2,3-dichloro-5-[N-(N-methyl-N-phenylcarbamoylmethyl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;

© 2 3-dichloro-5-{ N-{N-(2-cyanoethyl)-N-phenylcarbamoylmethyl]carbamoyl } -4 H-thieno[3,2-

—~hWphW

T O NN

oy 1

e
h

N N O~ 3
=g~ —
IwZz—\jl
o ! NN o<

ArWhw-

Iz

bipyrrole;




30 2,.3-dichloro-5-[N (N net hyl - N-phenyl car banoyl net hyl ) car banoyl | -

thleno[3 2-b]pyrrole; 2,3-dichloro-5-{N 4MARZUU5
['N- (2- cyanoet hyl ) - N- pheny| car banoyl et hyl ] car banoyl } - 4H-t hi eno[ 3, 2-

b] pyrrole; - 4 MAR 2005 -30 2,3-dichloro-5-{N-[N

(4- met hoxyphenyl ) car banoyl net hyl | car banoyl }-4H thieno[3,2- b]pyrrole; 2,3
-dichloro-5- (N-[N-(4-fluorophenyl)carbaB®+net hyl] carbamyl } -4Hthieno
[3,2-b] pyrrole; 2,3-dichloro-5- { N[N (4-nitrophenyl)carbanoyl nethyl)

4 ! -4H-thieno[3,2-
P i Ve S e e o

b] pyrr ol d;]pj&rcﬂedl chl or o- 5-
{N--[ N-mret hyl - N- (4- net hyl phenyl ) car banoyl net hyl]] %r ba
car

t hi eno[ 3 9@%}%@@@[ -(§- @%mt@ﬂﬂ)wwwoylmethw amogﬂyih'-thwm';ﬁ 2-bjpyrrole;
eSS IR M B end 8 2 lpyrole

> 5 dbeni By LA W%M%ydr%%%”% B enol ) - bt
t hi eno[ 3,5 jzﬂ-qsly,rrol e; 15

2 e o R e RSB R

met hyl car %I 0{car bamoyl ) -4H thi eno[ 3, 2-b] pyrrol e;
2, 3-di chl 8 [5 ﬁipp'}y\i - hydr oxyet hyl ) car banoyl net hyl ] car banoyl )

-4H-thie o8 dichlord%- @?ﬂxﬁ%ﬂ»ﬁf-@—meth{d henyl)carbamoylmethyllcarbamoyl }-4.H- .
2, 3-di chI oro-5-{ N 3- hydr oxypr opyl ) car banoyl net hyl i'car banmoyl ) - 4Ht hi eno[ 3

bDpy rihizhe]3, iZ%pryrhodﬂ;l or 0-5-{N-[N

2, 3%?{:%%3??“2&%&??)61 hplﬁggﬂ%gﬁﬁe}lﬁfq heh enﬂh@fﬂ%{r@%}'@r bam)yl) 4H

- thieno tL]‘%ng

2, 3-di chloro- @%Wﬁ% 3-di hydr oxypropyl ) car banoyl net hyl ] car banoy|
1' 4H-t hi en®ligehforold] Py INO2eyd2odrethyD V- @henyBearbamoylmethyl]carbamoyl }-4/1-

N-[N-(4- h%/udroxymet hyl phenyl’) car banoyl net hyl ] carbanmoyl) -4Hthi eno [3, 2-
ieno[3,2-b]pyrrole;
15  2,3-dichloro-5-{N-[N-(1,1-dimethyl-2-hydroxyethyl)carbamoylmethyl]carbamoyl } -4 4-
thieno[3,2-b]pyrrole;
2.3-dichloro-5-{ N-[N-(2-hydroxyethyl)-N-methylcarbamoytmethyljcarbamoyl }-417-
thieno[3,2-b]pyrrole; |
2,3-dichloro-5- [ N-[N-(2-hydroxyethyl)carbamoylmethyl]carbamoyl } -4 4-thieno[3,2-
20  B]pymole;
. 2,3-dichloro-5- { N-[N-(3-hydroxypropyl)carbamoylmethyl]carbamoyl } -4 H-thieno[3,2-
blpyrrole;
2,3-dichloro-5-{ N-[N-(4-hydroxybutyl)carbamoylmethyl]carbamoyl } -4 H-thieno[3,2-

blpyrrole;
25  23-dichloro-5-(N-{N-[bis(hydroxymethyl)methyl)carbamoylmethyl)carbamoyl)-4 -
thieno[3,2-b]pyrrole;
2,3-dichloro-5-{ N-[N-(2,3-dihydroxypropyl)carbamoylmethyljcarbamoyl }-4 H-thieno{3,2-
bipyirole;
2,3-dichloro-5-{ N-[N~(4-hydroxymethylphenyl)carbamoylmethyl}carbamoyl } -4 H-thieno[3,2-
30  blpymrole;
2,3-dichloro-5-{ N-[N-(5-isoquinolyl)carbamoylmethyllcarbamoyl } -4 F-thieno[3,2-b]pyrrole;
EB-dichloro—S—{N—[N-(3-hydroxymethyl)phenyl]carbamoylmethy]]carbamoyl}-4H-thieno[3,2-

blpyrrole;




30 b]pyrrole; 2,3-dichloro-5-{N-[N
‘(5-i soqui nol yl ) car banoy! net hyl | car bamoyl ) - 41t hi eno[ 3, 2-b] pyrrol e; ~ 4 MAR 2005
, 3-di chl oro-5- {N-[ N (3-hydroxynet hyl ) phenyl | car banoyl net hyl ] car banoyl }

-4H—th| enq[@ogzﬂ?}(p yrrole; - 4 MAR 2005 WO 02/20530 PCT/ SEO &ﬁ.ﬁ, -
2, 3-dichloro-5-(N-{N-[4-(2-hydroxyethyl)phenyl]carbanoyl rref]l{\y /0188

carbam)yl) 4H thieno [3,2-b]pyrrole; -31-
2,3-dichloro-5-{N-[N-(2, 4- dlfluoropbenyl) N- et hyl -. carbam)yl nmet hyl ]

b ln 3. 4
F?rl gm?))yz_ % gﬁ:ﬁg)ﬁégtg’ﬂ?Ngﬁf(%giyﬁHx n%e]t hyl ] cgr ba }%%%Eﬂl _lﬂé{no[ 3, 2-

b] pyr r ol eéhiefo[3; Zdblplyholap 5-{N-[ N-( 2 cyanoet hyl )-N
met hyl carbam) net hyl ] car bamoyl ) - 4H-t hi eno[ 3, 2- b] pyrrole; 2, 3-dichloro-5-
NN 2 hgiablorys ég e Ao kpioahpi gy -sarbmampey lcamamoy bt 3. o-

~O b] pyr, hl oro-5=[ N- (N- cycl opentyl car banoyl net hyl ) car banoyl ]
-4ch|eﬁ%'gf§3£2%ﬁ] Pole 2,3-dichloro-5

‘ 2F gl- d?th?g;rlgﬁgw r&l\?r— o%?gtgeiif Jﬂ%l-ﬁ?d E)@‘f)dﬂlilg)army 9@3{ ?a:ﬁagﬁéﬁ%—ftﬁo ﬂ!"[ﬁf"eno[

3,2- Db] p)bﬂpsy)fcﬂe, 15
2, 3-di chI or o- 5-[ N- (t hi onor phol i nocar bonyl net hyl ) car bam)%ll ]-4Hthi enol 3,2-b]p

yrrol e 2@'@@1%%50”&{5 (PNY@IWW%NTMBWW ¢thyhesabdvaoyd - heno
,2-b
di I:E EPW é{N— [ (1, 1-di oxot hi onor phol i no) car bonyl net hyl ] car banoyl J

3_

H-t hi . a .
o h e dicBRpesP sy droxypiperidinocarbamoylmethyllcarbamoyt ) 4#: thisnof3,2

ﬁ{m[&bgp N- g]py:jmlf) banpyl ] - 6H t hi [2 3- b | e
or o- I hda car pano | eno ro

N (boasrdichioss S U6 OF reerylcpamoxime byl W icapi 3,2-bIpymole;

SPﬁéﬁDy ﬁ%é#%%' Qg 4 %b%ha%g?mé%écaap%ﬂw‘@%? GienBFs 2paiey ! <t

(4- phgrwhicm IN-8v-Yd KN BéthPr B oy hethl) @drBahey1 ¥4 Bl thienbM, 2. 25
- di chl or o- 0]1 2@[[2 0?ﬁﬁﬁmphol I noet hoxy) phgnyl ] et ﬁ{/%ﬂ' o,
banoylbjP}mﬁlQ,hl eno[3 2- b]pyrrole; 2,3-dichloro-5-(N{

%3 émay}( oro gO[W%thE Enr})?p)%/c)h% n‘goxlyimgegyl)car%ar b?ﬁp-f#] }.hxeno[g glbe_lp g’le:,2 )
2,3-dichloro-5-[ N-(morpholinocarbonylmethyl)carbamoyli-4 H-thieno[3,2-b]pyrrole; '
2,3-dichloro-5-{N-[(1,1-dioxothiomorpholino)carbonylmethyl]carbamoyl } -4 H-thieno[3,25]-
pyrrole;
2,3-dichloro-5-{ N-[(1-oxothiomorpholino)carbonylmethyllcarbamoyl } -4 H-thieno[3,2-

w

= =

NON'_'MH”U-'N'—*N'N'_'

20 blpyrrole;

) 2—chloro—5-[N—(2-indany])carbamoyl]-éH—thieno[Z,3;b]pyrrole;
5-[N-(benz[1,2]oxazol-3-ylmethyl)carbamoyl]-2,3-dichloro-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-(N-{2-[2-(hydroxymethyl)phenyllethyl } carbamoyl)-4H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[ N-(4-phenylisoxazol-3-ylmethyl)carbamoyl}-4.A-thieno[3,2-blpyrrole;

25  2,3-dichioro-5-(N-{2-[2~(2-morpholincethoxy)phenyl]ethyl Jcarbamoyl)-4 H-thieno[3,2-
blpyrrole;
2,3-dichloro-5-(N-{2-{2-(methoxycarbonyimethoxy)phenyilethyl }carbamoyl)-4 H-thieno{3,2-
blpyrrole;
5-(N-{2-{2-(carboxymethoxy)phenyl]ethyl }carbamoyl)-2,3-dichloro-4 H-thieno[3,2-bjpyrrole;

30 2,3-dichloro-5-{ N-[2-(3-methoxyphenyl)ethyljcarbamoy] }-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(2-0x0-1,2,3 4-tetrahydroquinol-3-yl)carbamoyl}-4H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-(V-{ 2;[2- (2-methoxyethoxy)phenyljethyl } carbamoyl}-4 H-thieno[3,2-
bpyrrole;




b] pyrrole; 5-(N{ 2-[2-(carboxyinethoxy)phenyl]ethyl R
| car banoyl ) -2, 3-di chl oro-4H thieno[ 3, 2-b]pyrrole; 30 4 MAR 2005
2, 3-di chl oro-5-{N-[ 2- (3- met hoxyphenyl ) et hyl ] car banoyl

}-4H-thi Q] pyrrol e;
2, 3-di chle‘g%@g-%f (2-o0xo0-1, 2, 3, 4-tetrahydroqui nol - 3-yl ) car d’é%?é%ﬁ"]"!"zf‘ﬁﬂt hi eno

[3,2-b]pyrrole; 2,3-dichloro-5-(N- { 2-[4%(2- et hoxyet hoxy)phenyl] ethyl)
car banoyl ) -4H-t hieno[ 3,2- b]pyrrole; - 4 MAR 2005 WD 02/ 20530 PCT/ SE01/ 01880
-32 5-(

oo oy PN 1 BB e I RO E A ShaY- ol dicklorp-4fthienol3 2y ¢

2- [ 2- (N- Bgyeolecar banoyl met hoxy) phenyl ] ethyl) carbanoyl)-4H
thi eno[ 3, 2-b}pyrrole; 5

2, 3- di chRgrdichlogosSy-{ 2-2-KVhnelhplearbaimogirhethoxy)pdnlyiiethy ) babyinbel Uyl }
car banoyl.).-4H thieno] 3, 2-b] pyrrole; 2,3-dichloro-5-(N (
2-[ 2- (moHPHAL3 A RYBBISY | met hoxy) phenyl ] ethyl) car bamoyl ) - 4H

thie 3n & | s - - b |.car bano t-hox h et hyl
car by P SeBSH RS ST et e R B e B s
2- [ 2- (4- miek 3,gpb']@?ﬁb]éi; nocar bonyl nmet hoxy) phenyl ] et hyl ) car banoyl ) - 4H

t hi eno[ 3, 2- b] pyrrol e; )

(S) - 2- chR SrdichlofN5{(A-{ 2 2 (inorpholinbearhdnylmsthéx yiphetiydletiyl Rasbajolpbaigl-hy | ] car bam
oyl }-6H .thi nolhg, 3-b] pyrrole; 15

(S) - 2- chitgFrel 5.2 0le4- et hoxycar bonyl oxazol - 5- yl ) phenet hyl | car banoy|

1 ort o ni S 2 (TR PaBam S B Rtiep e ket RN D S RO B T
car @noythidno{ 2 B-BJpinesle; [ 3, 2- b] pyrrol e; _ \ oo
(S)-2-chloro-5-{N-[a-(3-phenyl -1, 2, 4- oxadi azol - 5-yl ) phenet hyl } car banoy!|

} - 6H- t hi 2Adlichlero-34Ne|J{2-(4hrdrozyipdidinbanomyipethoxy)phenyl]ethyl ) carbamoyl)-4 H-
2 3 di HMBRLEA-IRIFDEE, 29) 11 hydr oxyi ndan- 2-y1 ) Lar banbyl ] -4kt hi eno
2R) - 1- ny R a3 (P8 e e Ry Foxadiarol-Zhpbenctlicambampyll 65 o 5. [
(1- hydr oshydnd{zB-Apyirglear bamoyl | - 6H-t hi eno[ 2, 3-b] pyrrol e; 25
2, 3-di chl oro-5-[ N-(1- hydroxy-1, 2, 3, 4-t etr ahydr onapht h- 2-yl ) car banoyl j - 4H
t hi ei¥o[ 3($=2-chloro-5-{N-[0-(4-methoxycarbonyloxazol-5-yl)phenethylJcarbamoyl }-6H-thieno[2,3-
blpyrrole;
2-chloro-5-{ N-[o-(3-pyridyDphenethyl]carbamoyl } -6 H-thieno[2,3-b]pyrrole;
2,3-dichloro-5-{ N-[0-(3-pyridyl)phenethyl)]carbamoy] } -4 H-thieno[ 3,2-b]pyrrole;
(5)-2-chloro-5-{ N-[a-(3-phenyl-1,2,4-oxadiazol- 5-yl)phenethylJcarbamoyl }-6 H-thieno[2,3-

20 blpymole;
2,3-dichloro-5-[N-(1-hydroxyindan-2-yl)carbamoyl]-4 H-thieno[3,2-b1pyrrole;
2,3-dichloro-5-[N-((18, 25)-1-hydroxyindan-2-yl)carbamoyl]-4H-thieno[3,2-b]pyirole;
2,3-dichloro-5-[N-((1R, 2R)-1-hydroxyindan-2-yl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;
2-chloro-5-[N-(1-hydroxyindan-2-y)carbamoyl]-6 H-thieno[2,3-51pyrrole:

25  2,3-dichloro-5-[N-(1-hydroxy-1,2,3,4-tetrahydronaphth-2-yl)carbamoyl]-4H-thieno[3,2-
blpyrrole;
2,3-dichloro-5-[N-(6-fluoro-1-hydroxyindan-2-yl)carbamoyl]-4 H-thieno[ 3,2-b]pyrTole;
2,3-dichioro-5-[N-(7-methoxy-1-o0x0-1,2,3,4-tetrahydronaphth-2-yl)carbamoyl]-4 H-
thieno[3,2-5]pyrrole;

30  2.3-dichloro-5-[N-(2-indanyl)carbamoyl]-4H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(3-methylisoxazol-5-yl)methyljcarbamoyl]-4 H-thieno[3,2-)pyrrole;




b] pyrrole; 2,3-dichloro-5-[N-(6-fluoro-|

"~ hydr oxyi ndan- 2-yl ) car banoyl ] -4Ht hi eno[ 3,2-b] pyrrole; 2,3-dichlor 6-MAR 2005
[ N-(7-met hoxy- | -oxo-1, 2,3, 4-tetrahydronapht h-2-yl)carbanoyl ] -4H

t hi eno[ 3, ddimussel e; 30 _ PCT/SE01/01880

2, 3-di chl oro-5-[ N-(2-indanyl ) car banoyl ] - 4H-t hi eno[ 3, 2-b] pyrrol e;
2,3-dichloro-5-[N -33 -

(3-net hyl i soxazol -5-yl ) net hyl ) carbanoyl ] -4Ht hi eno[ 3, 2-b] pyrrole; - 4 MAR
2005 WO Q@23-3ihlbrBGH BEG-Ly&b&8a , 1-ddxotetrahydrothiophen-3-yl)carbamoyl]-4H-thieno[ 3,2-

2, 3-di chl oro-5-[ N- (4- hydroxy-1, 1- di oxot et r ahydr ot hi ophen- 3-yl ) car banoyl | - 4H
t hi eno| 3,biPYIH}19;yrroI e; 2,3-dichloro-5-(N( N-nethyl N

(L or0 b Ltk LML oRanRE 1 25 YL U5 b e By et !

2 01 O Sl My ArSiis e a1 FpHbger bamoy ! 164 hi enof 2.3

A 2|- chl ®r 025cHIdbok I-[ B-(2-ckot BL BabietiaRgdtiof BinoB3 i) &BaRaPEIE thédtol NB@neirls- b] pyr r
ol e, )
2- - chl or 8=Epnq-F-{Vr(@ 23 f-terabydrogninad-34yhasr bamoytir @i thiand[2 3-§lpyoalebanoyl | - 6H- t

D el or o e H RS TR G methylo-axod,2. 3 atrayireging oy erehsmeyAl-GH thisneldry | | - oH

t hi eno[ 2b§pyr11c9e-b] pyrrol e;
2, 3-di chl 0ro-5-T N- (| - met hoxyi ndan- 2-yl ) car banoyl ] - 44t hi eno[ 3, 2-b] pyrrol e;

2, 3- di chReshdere-3-NV{(3doxjore,§,4,Sitedahgirbyll o boee F)aeapindny joarbafirlyl Jréfathiend[ 2,3}
carbﬁgoyl -4H thieno [3,2-b]pyrrole; 5 [N(I
- ami Hbi né %l ) car banoyl ] -2, 3-di chloro-4Hthieno [3,2-b] pyrrole; 15

3 AR ol AR B S ™
}-4Hthi Qm&{éh%mmwz 1-9Vg1 1-dimethylethoxy)carbonylamino}indan-2-y1) carbamoyh 4 -

2,3-dichloro-5-{N-[1-(net hy1 am no)’i ndan- 2-yl |'car baoyl } - t hi enQ[ 3, 2- b] pyrr
ol e; andthignd3@-elpyoole: 5- { N-[ 1- (N- et hyl acet ami do) i ndan- 2-yl ] car banoyl } - 4H

ol ate. 3 IRE KB SIDEEPHOPAT £ SBRCR AP B accept abl & Sal ¢
tergp! . SANOLDRLeiaRReRIgaAD Y NSrEFSANY oL AUABH. 0N BERsderBmBlocess for

preparing a conpound of fornula (I)” or a pharmaceutic céptabl e salt

or an i n2y3-diochloyatSe] N-¢ ighethasdsetphbhamadn)indud2ofilcabamess -4 hkiess[8,2R -, R2, R3,
-X-Y-Z-apd ri _are, unless otherw se specified, as defined 25 in fornmula
(1)) conpHYS&E:of : |

2,3-dichloro-5-{ N-[1-(methylamino)indan-2-yl]carbamoyl }-4.H-thieno[3,2-b]pyrrole; and

2,3-dichloro-5- { N-[1-(N-methylacetamido)indan-2-yl]carbamoyl } -4 H-thieno[3,2-b]pyrrole.
20 Preferred aspects of the invention are those which relate to the compound of formula
(I) or a pharmaceutically acceptable salt thereof.

Another aspect of the present invention provides a process for preparing a compound
of formula (I) or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof
which process (wherein R!, R% R3, -X-Y-Z-and n are, unless otherwise specified, as defined
25  in formula (I)) comprises of:

a) reacting an acid of the formula (IT):
X OH
I3
Z

or an activated derivative thereof; with an amine of formuta (ITT):




a) reacting an acid of the formula (I1): or an activated derivative_tggéﬁ?f'
with an amne of formula (I111): - 4 MAR 2005 WO 02/20530 PCT/ SEO1/ 01 (0
-3 R H2N- L in R2 and thereafter if necessary: i) converti ng a conpound of

the for muyg dapsignt 0 anot her conpound of the formula (1); /%E?oﬂ)ﬁﬂ?"i ng
any protecting groups; iii) formng a pharmaceutically accepta salt or in

vivo hydrol ysable ester. Specific react Bdn-condi tions for the above
reaction are as follows. Process a) Acids of formula (1l) and am nes of
formula (fll1) may be coupled together imgithe presence of a suitable
coupling reagent. Standard peptide couplijng reagents 10 known in the art
can be enpl oyed as suitable coupllngi R? or for exanple

car bonyl di i m dazol e, 1-ethyl-3-(3- d|nethylan1nopropyl)carbodl-ln1de
hydrochl ori de and dicycl obexyl -carbodiinude, optionally in the presence of
a catalyst such as, 1- hydroxybenzotria@#e, di met hyl am nopyridine or

4-pyrrol idi ﬂ_gegg%*eg%;%e F%Bgyl onally in the presence of a base for exanple

trlethyla et hyl am ne, pyridine, or

2,6-di - V%cyaﬁ? 8 ;6 w i dine.
Sui tabl e solnventg %eggla%eftgﬁﬁ?ﬂa@tlgir% 8%&.8%‘& %il!#nc()frret ane Epﬁgene,
t et r@ydm@t&manngnﬂypmtmggkd@smm de. The coupling reaction may

conveniently be performed at_a tenperature in the range of -40 to 40C
Sui t abl ek pmm%m&cwpﬂ%@qcmgblﬁﬁw grd@z watcr bydralysabdeesteor exanpl e aci d

*hl ori des, and. act i es , ent af | henyl esters. The
reaction of t ?{c%@gogfoncigﬁwoﬁ%&e%oﬁ ‘ﬁb@r | §fé£q "known in the art,
for example tFycaRy)be AGAELEfbunfla1H anBLASFA (Gt PBFmaf bE hose
descri bed above, can in a swtagh A \?gnt suc as t% é%scrb? above.;
The r eactogethemay thequresenteof 4 gmﬂablepmu{:limgmdgm Standanp pe@idercoupling i'asagasm.ﬂge of
-40 to 40C. 25 The acids of formula, (I1.I) may be prepared accordl ng to Schene

1: Al i koewep the avkcanbegmplayadiag sHitde vouplmgzeageywxw ierexampplz N O
carbonyldiimidazole, 1-ethyl-3-(3-dimethylaminopropyl)carbodi-imide hydrochloride and

dicyclohexyl-carbodiimide, optionally in the presence of a catalyst such as '1-
hydroxybenzotriazole, dimethylaminopyridine or 4-pyrrolidinopyridine, optionally in the
presence of a base for example triethylamine, di-isopropylethylamine, pyridine, or
15  2,6-di-alkyl-pyridines such as 2,6-]utidine or 2,6-di-fert-butylpyridine. Suitable solvents
include dimethylacetamide, dichloromethane, benzene, tetrahydrofuran and
dimethylformamide. The coupling reaction may conveniently be performed at a temperature in
the range of -40 to 40°C.
Suitable activated acid derivatives include acid halides, for example acid chlorides, )
20  and active esters, for example pentafluorophenyl esters. The reaction of these types of
compounds with amines is well known in the art, for example they may be reacted in the
presence of a base, such as those described above, and in a suitable solvent, such as those

described above. The reaction may conveniently be performed at a temperature in the range of

-40 to 40°C.
25 The acids of formula (II) may be prepared according to Scheme I:
CHO D N;CH,CO,Me, X OMe
MeONa/MeOH Y M
> \
ii) xylene, A Z H O
(Lib)
LiOH
MeOH




(Ita) (Ilb) LiOH MOH - 4 MAR 2005 WO 02/ 20530 PCT/ SE01/03880 -35 S Eﬁﬁ? 1
‘Conpounds of formula (11a) and amines of fornula (111) are commerci al AR 7005
avai lable or they are known conmpounds or they are prepared by processes
known in wioeozmosse |t will be appreciated that certain of theTs®ii/ogso ri ng
substituents in the conmpounds of 5 the present invention may be introduced
by standard aromatic substitution reactt “or generated by conventi onal
functional group nodifications either prior to or immediately follow ng the
processes nentioned above, and as suclckamee I ncl uded in the process aspect of

the invention, Such reactions and nodifications include, for exanp
i ntroducti on cﬁﬂfapf"%!da ormpele: (U) g aptinesfof Sprmitle ML) e somaergially @\fﬁﬂaﬁle

reactlon al k n 10 o subst tuents and
. oxi dati or® o %@&Sénﬁggﬁﬁhé &%ﬁg’ﬁﬂf@%ﬁ@"?8508{3?88&“8%8#? D§HE- £ or such
procedures ar en wal be Kﬂﬁ%atbd‘tﬁah@ex%ﬁﬂfﬂﬁ'vaﬁbﬁs rinPEdtishiklefs 1ﬁ)ﬂ§’é%n§‘]tﬁ)uﬂﬁs of
aromati c substitution” reactions include the 1 ntroduction of a nitro group
usi ngp cotlepreseant envention i may be imtrodubed by stendxld atonmticohbatitudery teagiiansfprusi ng,
for example, an acyl halide and Lewis acid (such as alumniumtrichloride)

under Fr |g§EEfF‘teérbé{1°P§VfE’6‘HH?thP’éﬁ4§mal geup qu&émapnw&w Pﬁlﬁf t Wﬂl%f?%ﬁyw usi ng

an al kyI aI y under, Eri edel
Crafts c%d&’?'g@&& Re |%F %ﬁgﬁt’l on“o %qﬁ Sélgﬁﬁ e,g%lﬁpe%t qféb
exanpl es jpfentipsli sfucﬁaéacqaﬁs arldYBb&#RatdiR HAHMS Forikafipld m&éd&neﬁ epp to an
am no group by for exanple, catalytic hydrogenati on with a ni ckel catal yst

or treat Sebstitgnt hy means pfant aﬂtempnfesﬁnumtloh rt@pdnm,a‘nﬁmtlom of substitwint$; alkeyddtiong ;
oxXi i on_of | thi.o t aIk u I ny al k phon 20 1t. wil| also
be 2@% ot SitsfintHisiana ox S ERRaG Thorassmt rbisadomandiions %&}Jﬂ%
necessar )5%&% Bme PaMe SRR The

I nst ance g?%ggllgﬁg%lgléﬁﬁ]ﬁﬁism neces?gi]a'r}iy or %glg%g%ﬂggg?]%%sw tagwg rre(%nhods
for prot esdctions imcladk timntroductibo o€ a nitko ploag uking icbacanttatedGaticednid, dlival

protecti nqﬂw oups may be used in accordance with standard practice (for

i || ust r atqtEAsusten of aF acy} gioup UPPE{@EFJ‘%IEPIGWI hﬂl@@é#@wsyﬁﬁl kBhas John
Wley 25 T f
car by St Bioniatith) undep ¥ieddrCARREHBchs) BE B Eatgp BE 4T HADLARAB L "0

r eacts ongsiAR AbhialkyeHaliRr ®idN ewis acid (such as aluminium trichloride) under Friedel Crafts

conditions; and the introduction of a halogeno group. Particular examples of modifications
include the reduction of a nitro group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

It will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable methods for protec;tion are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard
practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley
and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may
be desirable to protect the group in some of the reactions mentioned herein.

A suitable protecting group for an amino or alkylamino group is, for example, an acyl

group, for example an alkanoyl group such as acetyl, an alkoxycarbony) group, for example a

for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection
conditions for the above protecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbony! group or an

methoxycarbonyl, ethoxycarbonyl or 7-butoxycarbonyl group, an arylmethoxycarbonyl group, |
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali i




A suitable protecting group for an amno or alkylamno group is, for
exanpl e, an acyl group, for exanple an al kanoyl group such as acet yT,“‘?qu 2005 -
al koxycarbonyl group, for exanple a nmethoxycarbonyl, ethoxycarbonyl or

t - but oxy cqighRMgksedr oup, an aryl met hoxycar bonyl group, 30 f‘i?ﬁ?ﬁ?i?@fsﬁo

benzyl oxycar bonyl, or an aroyl group, for exanple benzoyl. The deprotection
conditions for the above protecting grouf necessarily vary with the choice
of protecting group. Thus, for exanple, an acyl group such as an al kanoyl
or al kox ysasityaydxidy, Foilexabapde it o sSdifkhihydRYxide AlRMRARE]Y A ac§K guchby
hydrolysis with a suitabl epgé]ase such as an alkali - 4 NARnyOOSS’V%BgéZI 20530
PCT/ SE01/28 ag8ntox36arbranyl| gronyomay ibd esméved, foranminplel by hieatment with disuitatily atidxi de.

Al ternativel acyl .group such_ as a t-butoxycarbon roup may be
renoved, 2f gyxr@ﬁaﬁﬂﬁf"ém&}mﬁ% f’\ﬁ/i**?#%‘%ﬁl“?’&%@%’&ﬁ?“%@ hydr ochl ori c,
sul phuri BPQ ' id... i ' ' an

arylomet ho élgﬁmggiy éﬁ%gﬁoﬂgﬂsg&ﬁg@sﬁ'gg %ﬁé@?%%@r‘%@rg?ﬁgggup cﬁ‘?’ae)c/l’ Otrae)riaénn%}\?’ed,

for examplydydrozeRitionyslieP § eMalysPsuch 48 paBadidth AUnY&drbéil) O b treatment with a Lewis
pal | adi um on-carbon, or by treatnment with a Lewis acid for exanple boron

tri s(tri facdonecample bpronArisiifladwoacedidte e Ansiitable atteniative progeaging gpoupdor a
primary am no group is, fqgr exanple, a phthal oyl . roug whi ch be renoved
by treat PE¥Rary STRUR s dersxample. pphthaloytsraupgvineh mA mr%av%« ERAIRENt or

ith hyd ' Ji t ' . . is, f
\(,amxarrpl )é, r"gﬁi %hgy grouﬁi&j?&{‘egira‘m PT@%%‘%@%@&%?W&?‘%%@%%Sacef ;/I, an
aroyl group, fOsmitkRRoRclAS §ﬁ%ﬂp foP& h?dkoxﬁgwugﬁﬁ,*ﬁﬂ eXBn@I) anfRy] SadiTPhe

iti e a

benzyl. The deprotection con ons for t ove protecting groups wll
necet@ar ekgmplerap alikanioyk group badhcas asetyh rantaceyl igrappgfayep amplehenzéydy orewanpl e, an

ccampl o el sye; r renpiespeati, T FrpeRaliihalibhs [ohe Apove sepiafing
hydroxi d ouT&Q Miﬁi@@&hﬁgg i $ith Pe &B@e@@gﬁg@; ggsn%% Hhub! fof E%aé%ﬁié%cgﬁy

aryl meth oup suc a “benzyl group ed, for ex
hydr ogengtouprsuol es amalkah@yi ys n aroyh grmprady Heciethioved)-foaexmammple Aydtydtolysisewith

protecting group for a carboxy group.is, for exanple, an esterifying. group,
for exanﬁlsél%ﬂ’lﬁgmchﬁs #th Wetﬁrhydif?’%ﬁ:f% ng‘eh‘h%%%ﬂdl%ﬁy‘ér?&?ﬁi e, by
hydr of ysi ] b i h i : e .9 ut yl
gr ougé wh |A§ c%&%@r%@%ﬁ %{i)\f% %rgﬂgg grrp’?fzg’,ﬁ 8@);/1 %ﬁl ae}gg’erréc %ﬁov\?\? ’tafrémg?ng%%a’g for

exanpl e apd@paiRitiof overl dlcAnlyk @sh bt pillddaiiRasatton. aci d, or for exanple a
benzyl group which may be renoved, for exanple, by hydrogenation over a

catal yst such Zasvifshld prateatimp gravarfoomcartiony group & forexagmpln. ps esienjiybig grevipyed
at any ComVSILents SLAYT ol th L SUD DRSS nEThO RS BT bR RRR, BRI S e!
with a base such as sodium hydroxide, or for example a #-butyl group which may be removed,

20 for example, by treatment with an acid, for example an organic acid such as trifluoroacetic
acid, or for example a benzyl group which may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon.

The protecting groups may be removed at any convenient stage in the synthesis using
conventional technmiques well known in the chemical art.

25 As stated hereinbefore the compounds defined in the present invention possesses
glycogen phosphorylase inhibitory activity. This property may be assessed, for example, using
the procedure set cut below.

Assay
The activity of the compounds is determined by measuring the inhibitory effect of the

30 compounds in the direction of glycogen synthesis, the conversion of glucose-1-phosphate into

glycogen with the release of inorganic phosphate, as described in EP 0 846 464 A2. The

reactions were in 96well microplate format in a volume of 100pl. The change in optical



25 As stated bereinbefore the conpounds defined in the present invent}hg
possesses gl ycogen phosphorylase inhibitory activity. This property 19'R B
assessed, for exanple, using the procedure set out below. Assay The
activity efouhmssonpounds is determ ned by measuring the i phigjoyssef f ect
of the 80 conpounds in the direction of gz]ycogen synt hesi s, the conversion
of glucose- |-phosphate into glycogen nidAh-the rel ease of inorganic
phosphate, as described in EP O 846 464 A2. The reactions were in 96wel |

m cr opl atdenfity deet toiinorganielphosphafe fbﬁﬂmMaﬂhjameeditmphMmlaLabéyMBs NS WO

02/ 20530 PCT/ SEQ1/01880 -37 den5| tgﬁ@_due to inorganic sphate fornation
was neasUuRedeMEgpohsigereral methed of AnerdlieRE” amd Adwon WH, gqethwls of Emeymplogyt hod

Teact i on 16 SsEh EhRfeattion sy B BEPES L SR rland 25 sftSicne Hycol”
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.sol ut iBon, contaiting) 0 SmgMtdithéothieltol ilycag@rbuffed sdlation Owitk 0dexg @b@m@@rc&ikﬁﬁe a
(GPa) fromrabbit nuscle and Oag(%g' ucose- | -phosphate.
fi

pre-i nculﬁd% glwsqgn@ pb@%}éﬁprswﬁ rgm mhbmuscmdtwmwmgmdogmsphmz 5
m-1 f 1 of t dded t.o, 25|

but fer  sdPLA isce MbeiRd ip ety Polbfen FlEiomrith b bPA T x%aa&bm%% E5mk for

| | 10% DNVBO

P aesay TLRRRACAGY SFAIPAUSHR SpRubfi{ RAT, 23 ALK RFERS he assay.

The non- ireidieh tseghed Ghitlvihe hd@itiofida 2531 zmppgaﬁ&séeun?ﬁ&sghﬁé e@&ﬁﬁ@\ma% téeé tested %o

DMSO i n assay buffer solution and maxi muminhi bition neasured in th

pr esdfce apé prepart GPIOUCE DMS@en assiy buifféri@hfjon) withdfiah eonokhiratk 984 B}'p Martin
et al (19 M)$ PNAS 95, 1776-81 The reaction is stopped after 30m n W th
the addi tPMSQin the assay Thecnonninbibitedactly iy (iRmis anessiuediie the presegeadt 104ln

3. 48% H2 L h d 1Qu bi d.
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Conpounds denonstrating significant inhibition at one or t hese

concent r alt7i76+8d).1e rbactiohls stoppedeafel B0matiwitE ittgadilitien g5 atidid ammonium
concentrations of .inhibitor Lo determ ne an 1C50, a 20 concentration

pr edi8t ednelybdasmsalption, 12ug mly i3 A8%JEISEH Wigh EFosodier awlwulpé,aa@aﬁndm%gé@ as
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The assay is performed at a test concentration of inhibitor of 10uM or 100UM.

Compounds demonstrating significant inhibition at one or both of these concentrations may be
further evaluated using a range of test concentrations of inhibitor to determine an ICsg, a
20  concentration predicted to inhibit the enzyme reaction by 50%.

Activity is calculated as follows:-

% inhibition = (1 - {compound OD620 - fully inhibited OD620) (non-inhibited rate OD620 -
fﬁlly inhibited OD620)) * 100.
OD620 = optical density at 620nM.

25 Typical ICso values for compounds of the invention when tested in the above assay are
in the range 100uM to 1nM.

The activity of the compounds is alternatively determined by measuring the inhibitory
effect of the compounds on glycogen degradation, the production of glucose-1-phosphate from
glycogen is monitored by the multienzyme coupled assay, as described in EP 0 846 464 A2

30  general method of Pesce et al ( Pesce, M A, Bodourian, S H, Harris, R C, and Nicholsen, J F
(1977) Clinical Chemistry 23, 1171 - 1717). The reactions were in 384well microplate format

in a volume of 50pl. The change in fluorescence due to the conversion of the co-factor NAD
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Compbunds demonstrating significant inhibition at one or both of these concentrations may be

further evaluated using a range of test concentrations of inhibitor to determine an ICsp, a
concentration predicted to inhibit the enzyme reaction by 50%.

20 Activity is calculated as follows:-

% inhibition = (1 - (compound RFUs - fully inhibited RFUs)/ (non-inhibited rate RFUs - fully
inhibited RFUs)) * 100.

Typical ICs values for compounds of the invention when tested in the above assay are in the
range 100uUM to 1nM.

25 The inhibitory activity of compounds was further tested in rat primary hepatocytes.
Rat hepatocytes were isolated by the collagenase perfusion technique, general method of
Seglen (P.O. Seglen, Methods Cell Biology (1976) 13 29-83). Cells were cultured on Nunclon
six well culture plates in DMEM with high level of glucose containing 10% foetal calf serum,
NEAA, Glutamine, penicillin /streptomycin ((100units/100ug)/ml) for 4 to 6 hours. The

30  hepatocytes were then cultured in the DMEM solution without foetal calf serum and with
10nM insulin and 10nM dexamethaséne. Experiments were initiated after 18-20 hours cultare
by washing the cells and adding Krebs-Hense¢leit bicarbonate buffer containing 2.5mM CaCl:
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the particular route
1.e. approximately 0.1-100 mg/kg, and this normally provides a therapeutically-effective dose. -

A unit dose form such as a tablet or capsule will usually contain, for example 1-250 mg of
active ingredient. Preferably a daily dose in the range of 1-50 mg/kg is employed. However
20 the daily dose will necessarily be varied depending upon the host treated, the particular route
of administration, and the severity of the illness being treated. Accordingly the optimum
dosage may be determined by the practitioner who is treating any particular patient.
According to a further aspect of the present invention there is provided 2 compound of
the formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as
25  defined hereinbefore, for use in a method of treatment of a warm-blooded animal such as man
by therapy.
According to an additional aspect of the invention there is provided a compound of the
formula (I), or a pharmaceutically acceptable salt or in vive hydrolysable ester thereof, as

defined hereinbefore, for use as 2 medicament.

30 According to an another aspect of the invention there is provided the usc of a

compound of the formula (I"):
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phar maceut'| y acceptable salt or in vivo hydrol ysable ester thereof, as
25 defined hereinbefore, for use in a red4bod of treatnent of a warm bl ooded
animal such as man by therapy. According to an additional aspect of the

i nvention there is provided a conmpound of the ,formula (1), or a
pharmaceutical ly "acceptable salt or in viv rol ysabl e ester thereof, as
defi ned herei nbefore, for use ag a nedica pAccording to an anot her
aspect of the invention there i e e of a conpound of the
formula (1'): - 4 MAR 2005 WDOYX)2/ SE@®Y 01880 -40 RL \- Il RB z NO
H (11) wherein: -X-Y-Z- is selg H- CR4=CRS-, -CR4=CR5-S-,

-0 CR4=CR5-, -CR4=CRS-0O, 5 -N=CR4-SH -S- CR4A=N-, -NR6-CR4=CR5- and
-CR4=CRS-' NR6-; wherein R4 and R5 are independently sel ected from hydrogen,
hal o, nitro, cyano, hydroxy, fluoroneti®}, difluoromethyl, trifluoronethyl,
trifluoromethoxy, am no, carboxy, carbanoyl, nercapto, sul phanoyl, ureido,
Cl. 6al kywhersiniea kenyl, C2-6al ynyl, Cl.6al koxy, Cl.6al kanoyl,

Cl- 6al kanoy! oxy, (Ll -.6al kyl ) ag Rgs_ NN ( ClsOsyd ) 2 -i40pn51 0rpiCRS.0-
C1- 6al kanoyl aﬁ%ﬁ%&'ﬂsféleaﬁ‘grrﬁ%ﬂ cggb'é&rr%in %If\llﬁiﬁ(délé Baﬁk@%) g’g{ar’bgﬁoyﬁ:]f{ O
Cl_6a] kyl)plERA.s-WRRERFONE -NRECReCR’- M fatkor/ambonyl,

d - 6al koxycar bonyl am no, N-(Cl-6al kyl)sul pharnoyl, NN-(Ci.6

al kyl ) 2sul phambgrein ®* G R\drs indppandghtiyrselectethfiothy6edgen. kald.phisendyans.( C

| -6al kyl)am no; . Rs is hydrogen or C -6al kyl; 15 _R3 is selected from o
hydr ogenhydraxs, ﬂuﬂrﬁm,thyéﬁaﬂf&mm@wb sifluorpmistivl. Ao flpereipethoxy hamio; f:argm capt o,

&1 Bat kaypitoSl Htes g Reamo RS I otk e B S 5 o,
Cl4al kangykARhiRyl, C;.¢alkanoyloxy, N-(Ci.salkylamino, N,N-(C;.salkyl);amino,

10  C,¢alkanoylamino, N~(C;.salkyl)carbarnoyl, N,N-(C;.salkyl),carbamoyl, C;.salkylS(O)a
wherein a is 0 to 2, Cjalkoxycarbonyl, C;¢alkoxycarbonylamino, N-(Cj.gatkyl)sulphamoyl,
MN—(Cl,saJkyDgsulphamoyI, Cmall.cylsulphonylamino and
C,.¢alkylsulphonyl-N-(C, salkyl)amino;

R® is hydrogen or C;.alkyl;

15 R’ is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, -
mercapto, sulphamoyl, ureido, Cy.¢alkyl, Ca.salkenyl, C; salkynyl, C;.¢alkoxy, C;-salkanoyl,
C,.¢alkanoyloxy, N-(C;.salkyl)amino, N, N-(C;.¢alkyl).amino, Ci.salkanoylamino, ’
N-(C\.¢alkyl)carbamoyl, N, N-(C;4alkyl),carbamoyl, C)alkylS(O)a wherein ais 0 to 2,
C,.¢alkoxycarbonyl, Csalkoxycarbonylamino, N~(C)_salkyl)sulphamoyl,

20 N, N-(C,¢alkyl);sulpbamoyl, C;.alkylsulphonylamino, C;salkylsulphonyl-N-(C).salkyl)amino,
Cs.scycloalkyl, Ca scycloalkylCi.galkyl, aryl, arylCy_salkyl, heterocyclic group and
(heterocyclic group)Cj.galkyl; wherein R! may be optionally substituted on carbon by one or

more groups selected from P and wherein if said heterocyclic group contains an -NH- moiety
that nitrogen may be optionally substitited by a group selected from R;

25 R? is selected from hydrogen, halo, nitro, cyano, hydroxy, fluoromethyl,
difluoromethyl, trifluoromethyl, trifinoromethoxy, amino, carboxy, carbamoyl, mercapto,
sulphamovl, ureido, C,.galkyl, C;_calkenyl, Cs.¢alkynyl, C) galkoxy, C; salkanoyl.
C)-galkanoyloxy, N-(Cy.galkyl)amino, N,N-(Cy.galkyl);amino, C;_galkanoylamino,
N~(C,_galkyl)carbamoyl, N,N-(C;_4alkyl),carbamoyl, N-(Cysalkyl)-N-(C)_salkoxy)carbamoyl,
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N- ( Cl- 6al kyl ) sul phamoyl, 20 NN ( CL. 6al kyl ) 2sul phanoyl ,

Cl- 6al ky| w0 gdzmssd ami no, Cl1- 6al kyl sul phonyl - N- (C, - 6al kyl ) arpOTesE01/01880
C3. scycl oal kyl , C3. $cycl oal kyl G - 6al kyl , ai\rl\%l , aryl Cl-6al kyl, heterocyclic
group and (heterocyclic group)C -6al kyT:4 erein RL may be optionally
substituted on carbon by one or nore groups selected fromP and wherein if
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whergs n Toh%?lg%idéﬁﬂfﬁmﬁ'; may be the sane or different; and wherein the

val ues o may be the sane or different;
R" is hydrogen or C,.¢alkyl;

B is selected from 0-4; wherein the values of R' may be the same or different; and

wherein the values of R® may be the same or different;
P, S and Q are independently selected from halo, nitro, cyano, hydroxy,

20  uifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, ureido,

Cisalkyl, Cy galkenyl, C,salkynyl, C;galkoxy, C¢alkanoyl, C;_salkanoyloxy,

N-(C)alkyl)amino, N,N-(C).salkyl);amino, C,.¢alkanoylamino, N-(C,.galkyl)carbamoyl,

N, N-(C:.salkyl).carbamoyl, N-(C;.salkyl)-N-(C.salkoxy)carbamoyl, Ci.¢alkylS(O), wherein a

is 0 to 2, C,galkoxycarbonyl, C;.¢alkoxycarbonylamino, N-(Cj.calkyl)sulphamoyl,

25 N, N-(C,.salkyl)sulphamoyl, C;.calkylsulphonylamino, C,.salkylsulphonyl-N-(C).¢alkyl)amino,
Cs.scycloalkyl, aryl and heterocyclic group; wherein P, S and Q may be optionally and
independently substituted on carbon by one or more groups selected from V and wherein if
said heterocyclic group contains an -NH- moiety that nitrogen may be optionally substituted
by a group selected from U;

30 V is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, trifluoromethyl,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, méthyl, ethyl, methoxy, ethoxy, acetyl,

acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-V-ethylamino,
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Cl. 4al ky | . 4al koxycar bonyl , carbanoyl, N-(d 4al kyl) car banoyl,
NN (G - ﬁﬁﬁﬂg%gérl %Err{%/l phenyl , benzyl benzyl oxycar bonyl, benzoyl and

pheny! sulpRanK.-Y-Z0isQs ift AINEAREAULIS Bk Vs R §ul§s%'tﬁte&§ryﬁﬂeﬂl vivo
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each R* and R® is independently hydrogen or ~C;-Cgalkyl;

each R? is independently hydrogen, C;-Cgalkyl, C;-Csalkoxy, aryl, substituted aryl,
20 heteroaryl, or substituted heteroaryl; -

each R° is independently hydrogen, -C(=0)OR? -OR?, -SR’, or -NRR?; and each n is

independently 1-3, and

X'is NR?, -CHy-, O or S;
or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as defined

20  hereinbefore in the manufacture of a medicament for use in the production of a glycogen
phosphorylase inhibitory effect in a warm-blooded animal such as man.
According to this another aspect of the invention there s provided the use of a

compound of the formula (I'), or a pharmaceutically acceptable salt or in vivo hydrolysable




CH 1 2) Rc (CH2)n > Rc \ (CH each Ra and Rb is independently hydrogen ar
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X, hyperinsulinaem a, hyperglucagonaem a, cardiac 1 schaema or obesity in a

. war mbl ocamgoami ofithe Sarniula ¢l')yan a phemuacsuticully actdptablasut dren vasigdtolshblehe
invention there is provided the use of a 5 conpound of the fornmula (1'), or
a phar na&dgx theeof.\2s detined herpmbstare inthejmanpfacern pfi ¢ s1edicament fos gsein thtrer eof |

as defin herei pbefgre .in t.he nmanufacture .of . a di canent for use in the
treat mnﬁ%%@@gggggegiﬁ%b&e&mianwm or?rdﬁfﬁ %H’@bs’%? i uch as man. Accordi ng
to a further feabuicy @fa fubber ASRREOf His bipRch PUBMvERtidBER ib Prof{diiaded a

met hod of producing a gl ycogen phosphoryl’ase inhibitory effect in a

war m bl oaxbthbdoofi preducingl 8 ghieopemphorphoryiase indisltory effewt lin b mesmrdoddedianimimal,
conprjses admnistering to said animal an effective_ anpunt of a_conpound of
for a elich)as @l 7 BPGLO% Wb freatnpent tvhich ¢asmprises am&‘i‘i’%n&a@ﬁé@tm@altaﬁe

I nventi ogffgcrhevrce io%&@%ﬁ%’i:é@%o&nd&?ﬁo%ﬁlaﬁ({[}t reating type 2 diabetes, insulin

resi stance,” syndrt . erinsulinae , hypergl ucagonaem a, cardiac

i schaenm a or ghesiding foths foRher fRhRAISHhANsP&)! of BléGhvétiol hbre isprddidaegd of
such treatnment which conprises admnistering to said animal an effective
anmount ofnethodoafriysatingl type X diabetbsn ifgulin resistemmedsymgrame Xhhyperimsulivaemiagat ur e of

this aspect of the invention.there,is provided a . :
pﬁyper ucagonaemia, card?ac ischaemia or (R)esny 1% a warm-blooded animal, such as man, in

15 need of such treatment which comprises administering to said animal an effective amount of a
compound of formula (I').

According to this further feature of this aspect of the invention there is provided a
method of treating type 2 diabetes in 2 warm-blooded animal, such as man, in need of such
treatment which comprises administering to said animal an effective amount of a commpound

20  of formula (I").

As stated above the size of the dose required for the therapeutic or prophylactic
treatment of a particular cell-proliferation disease will necessarily be varied depending on the
host treated, the route of administration and the severity of the illness being treated. A unit
dose in the range, for example, 1-100 mg/kg, preferably 1-50 mg/kg is envisaged.

25 In addition to their use in therapeutic medicine, the compounds of formula (I) and their
phanmacentically acceptable salts are also useful as pharmacological tools in the development
and standardisation of in vitro and in vivo test systems for the evaluation of the effects of
inhibitors of cell cycle activity in laboratory animals such as cats, dogs, rabbits, monkeys, rats
and mice, as part of the search for new therapeutic agents.

30 In the above other pharmaceutical composition, process, method, use and medicament
manufacture features, the alternative and preferred embodiments of the compounds of the

invention described herein also apply.
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of the dog® d2mesy ed for the therapeutic or prophylactic preagibnissef a
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on the host treated, the route of adm nédgkration and the severity of the
i1l ness being treated. A unit dose in the range, for exanple, 1-100 ng/kg,
pref er ablBxain$les ny/ kg is envisaged. 25 In addition to their use in

t herapeutic nedi ci ne, the conpounds of formula (1) and their .

phar maceut i cal The inventppmawilbnevabe Hlusirated by theufolpwingaronshmitingcakmglesar t ool s
in the devel opnent ara? t andardi sation of in vitro and in viva test systens
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phar nBceabhibiét tapparatind,ithat is, X 8 eaaSerariRtin Atb raHS€oPIBI2 AT intPiRIdF an MaNUf act ure .

features, the alternative and preferred enbodi nents of the conpounds of the
i nvent i oatmwespheicafhnhivextigas sich@sargony. - 4 MAR 2005 WO 02/ 20530
.now

PCT/ SE01/ 01880 44 ;i | The i ' il il ted b h
P Seoligighs St i TUp ity e b v et by
tenper at WL e &\ ﬁlllg'anroga?gE:ﬁa%erq?&{lﬁlgglsﬁeguc%;prgsgﬁ%iggg-gf?mgs@aﬁa Gigd out

at room or anbi en enpe at urernthe range

of | 8- Zmﬂgﬁm%a@&mpgrmmrﬁo@bog;n I nert gas such as argon; (ii)
organi ¢ solutions were dried over anhydrous magnesi um sul phate; evaporation
of sdPveriii) chepsnategraphyimsans fiashiehrematography avsipen gal pihindaperrchratalogdphy essur e

(1) ohRBIG) og Eripd fub e siEASH RHPS whedos Hohg BN oyl THelod {h S| ayer
chr omat ogaRHY coﬁﬂf@n&ﬁ@%g‘zﬂé &Sneﬂ) ngl‘ht 5(9% oié %.)i.?.ii:&@f rﬂﬂni&bﬁ‘ﬁn%ble‘@ﬁ‘fc[ fhedsjlgand

Elut colum is referre ans um containing 10 g or 20 g or
50 g of %keingcantine@lnm 60 mhdispodable! sgrisgezand stibporsad bycaporbas dige, obtdimedecmi n a
60 m di sposabl.e_syringe and _;ﬁggorted by a porous_di sc, obtained from
Varian, P&r@BfH@bpy CityaCakifornia IS Agndenthe pame cMegaBond Bl SBondagafond, - -
" Megqx Bo 15 - [ rk; . where ' . L y 1;35@ dto
t hi s%ma@t;scgﬁéﬁl_ﬂ%%’ g’g%{%‘?ﬁ%&g CF%?%@%}@%’]&* f?’%glsc[@ 5%92&?%‘?0%& cle
si ze 32- GInEH.Yuildd, 60 ahystRired, paiicledsizd 3216381, Slpplied by Biotage, a division of

Dyax Corp., 1500 Avon Street Extended, Charlottesville, VA 22502, USA;

{(iv) in general, the course of reactions was followed by TLC and reaction times are given for

illustration only;
20  (v) yields are given for illustration only and are not necessarily those which can be obtained by
diligent process development; preparations were repeated if more material was required;
(vi) where given, NMR data is in the form of delta values for major diagnostic protons, given
in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal standard,
determined at 300 MHz using perdeuterio dimethy! sulphoxide (DMSO-0s) as solvent unless
25  otherwise indicated, other solvents (where indicated in the text) include deuterated chloroform
CDCls;
(vii) chemical symbols have their usual meanings; SI units and symbols are used;
(viii) reduced pressures are given as absolute pressures in Pascals (Pa); elevated pressures are
given as gauge pressures in bars;
30  (3x) solvent ratios are given in volume : volume (v/v) terms;
(X) mass spectra (MS) were run with an electron energy of 70 electron volts in the chemical
ionisation (CI) mode using a direct exposure probe: wherc indicated ionisation was effected

by electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z
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i ons whi ch indicat par eng : ted and unl ess otherw se
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used: SMstarting rbplADi al ; &isohopst higbdira®oa{gie MeOH nmethanol; DCM

di chl oronet hane HOBT 1- hydroxybenzot nazole Dl AD dii sopropyl

azodll@ar boxyl at e HATATT ( 7- az@Hénzahenzalrietoldl-yIyIN, B, N, tetimethyluronium
tetramet hyl uroni um

hexafluorophosphate
TFA trifluoroacetic acid
DIPEA di-isopropylethylamine; and
EDAC 1-ethyl-3-(3-dimethylaminopropyl)carbodi-imide
15 - hydrochloride

Example #1
2.3-Dichloro-5-[N-(2-phenoxvethyl)carbamovl]-4.H-thieno[3.2-5 ole

A N~ O

N
cl N

20 5-Carboxy-2,3-dichloro-4 H-thieno[3,2-b]pyrrole (Method #9; 47 mg, 0.2 mmol) was
dissolved in DCM (10 ml) containing 2-phenoxyethylamine (27 mg, 0.2 mmol), HOBT (27
mg, 0.2 mmol) and DIPEA (70 ml, 0.4 mmo}). The mixture was stirred for 1 minute before
the addition of EDAC (50 mg, 0.26 mmol). The mixture was stirred at ambient temperature
for approximately 18 hours before being washed with water. The organic fraction was

20  concentrated and was purified on 2 Bond Elut column (eluent 1:1 EtQAc/isohexane) to afford
the title compound as an off white solid (32 mg). NMR: 12.4 (1H, bn), 8.4 (1H, 1), 7.3 (1H, d),
7.1 (1H, s), 6.9 (2H, m), 3.5 (2H, m), 3.0 (2H, t); m/z 353.2.

FExamples #2 - #9




hexaf | uor ophosphate TFA trifluoroacetic acid DI PEA di-isopropyl et hyl_gzghﬁkez'ﬁns
and EDAC 1-et hyl - 3-(3-di net hyl am nopr opyl ) carbodi -i m de hydrochl ori

Exanple #1 2 3-Dichloro-5- N 2- henox eth 1 carbamb 1 -4Hthieno 3 2-b ole
Cl 20 5- Geplaeysyssd. 3- di chl or o- 4Hthieno[ 3, 2-b] pyrrol e (Met hpgﬁggmnﬁgsgm 0 2
mural) was dissolved in DCM (10 nml) containing 2-phenoxyethyl am ne (27

0.2 mmol ), HOST (27 ng, 0.2 mol) and -DABEA (70 M, 0.4 muol). The mxture
was stirred for 1 mnute before the addition of EDAC (50 nmg, 0.26 mmol).
The m xture wige $6li6wiag cBinpdittsSire NS By hd!pRocedsUf BXRRIpIFE 8IS F-cAdBoRpur s

bef ore being washed with water. The organic Traction wasS 25 concentrated and
was pur i 2,3etichdorcad BethitnB[3,2-bipyrmoten(Method #9) andlthEupmpnstehﬁnwle) to afford
thetitlﬁgo ound agsDan of f Whltezsolldl(SZ1 .

(1H1 t)1 = = = ) iy A 2 | f
mz 353.2.. o es, #2. ( PCT/ _Q .18 -46 The
f ol | owi nef= T eHS e e i e rboxy-

2,3-¢ Chb;@ﬁﬁ 1@H—t h| eno[ 3 2- b] pyrrol e (I\/Et hod #9) and t he appropri at e ani ne:
Exanpl e :

2, 3- Di chEgample #44 223-Dichldroesa[NAI-phérwildlcav uprpowl \carblaniolyl |etfdilged{BPp -rol e
Exanple #3: 2 3-Dichloro-5- N2- 2-nmethox hen 1 eth | carbano |I-4Hthieno 3

2- 5 h rﬂ@bﬁE”_Exanple #4: 2,3-Di chl oro-5-rN-(2-phenyl -
, b

2, 3-di chbgsﬁoﬁ fN- (N phenyl car bal noyI nmet hyI )car bam)yl I -4H-t hi enof 3.2- b ole
-D|chlor05(N- 12-f (2- pyrldyl)amnolethyl I
: i {Noplenklcs i

Exanpl e

car iz nByamp H b3

2- ( N- met hyl thanesul honar ni do) - 1- (t hi azol 2-
( b]é oLl p )-1-(

Example #7: 2 3-Dichloro-3-(N-

b ole
Example #8: 2.3-Dichloro-5-{ N-[2-(N-methylmethanesulphonamido)-1-(thiazo]-2-

15 yDethyllcarbamoyl}-4H-thienof3.2-bipymrole
Example #9: 2 3-Dichloro-5-{ N-[2-(thiomorpholino)ethyllcarbamoyl } -4 H-thieno[3,2-

blpyrrole
Cle-S
\ / \ R
Cl N
H 0O .
Ex |R NMR M/z
#2 S« | 12.4 (1H, br), 84 (1H, 1), 7.3 (1H, d), 7.1 (1H, 5), 6.9 (2H, | 343.1
HN
\/\U m), 3.5 (24, m), 3.0 (24, 1)
#3 0/ 12.3 (1H, s), 8.3 (1H, t), 6.8-7.2 (5H, m), 3.8 (3H, s), 3.4 367.3
(2H, m), 2.8 (ZH, t)
HN
H4 124 (1H, 8), 8.5 (1H, d), 7.2 (5H, m), 7.1 (1H, s), 3.0 (1H, | 3493
m), 2.1 (1H, m), 1.3 (2H, m)
HN




15 yl) et hyl | carbanoyl ) -4H-t hi enol 3, 2- bl pyrrol e Exanpl e #9:
2,3-Dichloro-5-{N-L2(thi onor phol i no) et hyl ] car banoyl }-4Ht hi enof 3, 2-4 MAR 2003
blpyrrol e EXRNVRM z #2S12.4 (1H, br), 8.4 (1H, t), 7.3 (1H, d), 7.1 (1H, s),

6.9 (2H 34D dsabsio M, 3.5 (2H 1m), 3.0 (2H, t) #3f12.3 (1HpcIISE0BoRs61H t),

6.8-7.2 (5H, n), 3.8 (3H, s), 3.4367.3 0 (2H, n), 2.8 (2H, t) HV #412.4
(1H, s), 8.5 (1H, d), 7.2 (5H, ), 7.1 ¥¥-s), 3.0 (1H 349.3 m), 2.1 (1H,
m, 1.3 (2H, m) HN - 4 MAR 2005 WD 02/ 20530 -47 PCT/ SE01/ 01880 #512.3 (1H,
s), 8. 4[(IATT), 7.3 (2R, M, 7.L (30 M, 3.4 (2H, 355.3 1 Fm, 2.9 (2H, 1)
#610 /13.4 (fiH s). 10.0 {1H s), 8.7 (1H br). 7.1-7.6 (5H 1), 366 2
HN~H7. 2 | @5H, %}Q H, | d2.34TH, 32 84 (1HY), 9)3, (281, 4n)( TH.(3H) m).B.6¢H10 IBE m ,
6.6 (1H{ s),| F3453! M-/ N NI(_I4H, m #8N (CDC13) 9.6 (1H, br), [7.8 (1H,
m, 7.7{(1H 1 m, 7.3C1H 459, 28FHH
Sm, 7. 0(1H, s}, 5. 6(1H M, 3[9(1H M, 3. 7(1H, M ,2.9 (3H s), 2.8 (3H § N |
#e ' 12.4 (1H, s), 10.0 (1H, 5), 8.7 (1H, br), 7.1-7.6 (SH, m), [ 366.2
0]
.- 7.2 (1H,s), 4.1 2H, d)
H .
#7 % /7 | 124 (1H.s), 8.4 (IH,5), 6.5-8.0 (5H,m), 6.6 (1H,), 33 |3533
Py | @Hm)
#8° lex (CDCly) 9.6 (1H, br), 7.8 (1H, m), 7.7 (1H, m), 7.3 (1H, {4512
HN S m), 7.0 (1H, ), 5.6 (1H, m), 3.9 (1H, m), 3.7 (1H, m), 2.9
' e (3H, 5), 2.8 (3H, 5)
0=§=0
\
. . . ,4.1 (2H, 362.2
# | o~ [(CDCl) 9.8 (1H, br), 69 (1H, b, 6.7 (1H, ), 4.1 (2

m), 3.6 (2H, m), 2.8 (8H, m)

! Water was added and the title compound precipitated as a yellow solid which was filtered
off, washed with water, dried under reduced pressure and was not purified further.
? Amine: Eur ] Med Chem, 1987, 22, 91.

) * Amine: Method #15

Example #10
5-[N-(Benzoylmethylcarbamov]]-2.3-dichloro-4 H-thieno[3,2-blpyrrole

Cla S ?
/A ﬁ\)\©
cl N 3

2,3-Dichloro-5-{ N-[(2-phenyl-1,3-dioxolan-2-yl)methylJcarbamoyl } -4 H-thieno[ 3,2-
10  blpyrrole Method #17; 80 mg, 0.2 mmol) was dissolved in acetone (15 ml) containing

aqueous hydrochloric acid (2.0 M, 1 mI). The mixture was heated under reflux for 90 minutes.
The white precipitate formed was filtered off and washed with acetone. The filtrate was

concentrated and the residue was triturated with water. The solid formed was filtered off and




O=5=0 | #9(CDC13) 9.8 (1H, br), 6.9 (1H, br), 6.7 (1H, s), 4.1 (2H,§g%ﬁ ‘
Sm, 3.6 (2H, m, 2.8 (84 m | Water was added and the title conpoun 1AR 2005
precipitated as a yellow solid which was faltered off, washed with water,
dri ed undwo exxiesied pressure and was not purified further. porANBoOsissiur 1
Med Chem 1987, 22, 91. 3 Amne: Method #15 5 Exanple #10 5- f N-(J 3
enzoyl et byl )car bam)yl | -2, 3-di chl oro- 4H-t4®¥ enoLti 2- bl pl rrol e 2, 3-Di chl oro-5-
{ N-[(2-phenyl-I, 3-dioxol an-2-yl)nmethyl] carbamoyl } -4Hthieno [ 3,2- 10
b] pyrr ol drxeﬂ/mtladeﬂﬁ&;d [i8ssorg, to@ffdrdrthel itlevmanpdutd ad & adite Solat 0ang). NMRM )
cont ai ni n a ueous_ hydrochl oric acid %2.0 M 1 mz'l The m xture was heated
under r eflf2u(18h8).566 i H.c/6-8.01(58., v, ¥ @ (BHesk $:i8t(BHeds svrBdllas filtered of f
and washed with acetone. The filtrate was concentrated and the residue was
triturated with water. The solid forned was filtered off and - 4 MAR 2005 WO -
02/ 20530 PCT/ SE01/ 01850 -48 dried under reduced pressure to afford the title
conpound as a white solid (20 ng). NMR 12.4 (1H, s), 8.6 (1H t), 7.6-8.0
(5H, 5, Examplé#lls), 4.8 (2H, d); mz 351.1. 5 Exanple #11 3-Chloro-5- N N .
hen Icarbarm Imath 1 carbarm 1 4ch|eno 3 2- b oIe SC H N

3hle 0al pretiyhearbamoykh hiepp[3.2-GfpysEple 0. 5 mml ) was
di ssolved I n QCM(G n1) cont ai ni ng HCBT (68 ng 0 5 mmol ), D PEA (176 m,
1.0 nmmol ) 1p7a glycylanilige (75 N\ 0.5 mmol). The m xture was al | oned
to stand fon on) Hpefor the on of EDAC (150 ng, 0.7 mmol). The
sol ution wa 0 2l i mately 18 hours before being

washed wi{ vvaterH Theljor gani ¢ phse dried, filtered

5-Carboxy-3-chloro-4.H-thieno[3,2-b]pyrrole (Method #7; 100 mg, 0.5 mmol) was
dissolved in DCM (6 ml) containing HOBT (68 mg, 0.5 mmol), DIPEA (176 ml, 1.0 mmol}
10  and N-glycylaniline (75 mg, 0.5 mmol). The mixture was allowed to stand for one minute
before the addition of EDAC (150 mg, 0.7 mmol). The solution was allowed to stand for
approximately 18 hours before being washed with water. The organic phase was dried, filtered
and concentrated under reduced pressure to afford the title compound (112 mg, 67%). NMR
(CDCls) 9.7 (1H, br), 8.6 (1H, br), 7.0-8.0 (8H, m), 4.3 (2H, d); m/z 332.1.
15

Examples #12 - #21
The following compounds were made by the process of Example #11 using 5-carboxy-

3-chloro-4-thienof3,2-b]pyrrole (Method #7) and the appropriate amine: j
Example #12: 3-Chloro-5-{ N-[2-(thiomorpholino)ethyllcarbamoyl } -4 H-thieno[3.2-b]pyirole
Example #13: 3-Chloro-5-
yDethvllcarbamovyl }-4H-thieno[3.2-b1pyrrole

Example #14: 3-Chloro-5-[ N-(benzoylmethyhcarbamoyl]-4H-thieno{3.2-5 ole
Example #15: 3-Chloro-5-{ N-12-(2-methoxyphenylethyllcarbamoyl } -4 H-thieno[3.2-

blpyrrole _
25 Example #16: 3-Chloro-5-{ N-[2-(2-thienyl)ethy}]carbamoy] } -4 H-thieno[3.2-blpyrrole

Example #17: 3-Chloro-3-[N-(2-phenyl-1-cyclopropyl)carbamov}i-4f-thieno[3,2-b]pyrrole

Example #18: 3-Chloro-5-{ N-[2-(4-fluorophenyllethyllcarbamoyl} -4 H-thieno[3.2-bIpyrrole
Example #19: 3-Chloro-5-[N-(2-phenoxyethyl)carbamoyl]-4 H-thieno[3.2-b]pymrole
Example #20: 3-Chloro-5-{ N-12( 1-Ehcn'xlmcthancsulphonamido )ethyllcarbamoyl}-4./7-

30 thienol3.2-5 le

20 N-methylmethanesulphonamido}-1-(thiazol-2-




,and concentrated under reduced pressure to afford the title conpound

ng, 67%.. NVR (CDC13) 9.7 (1H, br), 8.6 (1H br), 7.0-8.0 (8H m 44!*1@2305
(2H, d); nmlz 332.1. 15 Exanples #12 - #21 The foll owi ng conpounds were nade
by the progesssio Exarrpl e #11 using 5-carboxy- PCT/SE01/01880

3-chl oro-4H-thieno[ 3, 2-b) pyrrol e (Met hod #7) and the appropriate am ne:
Exanpl e #12: 3-Chloro-5-{N [2-(thi onmor phé9 no) et hyl | car banoyl | - 4Ht hi eno
3,2-blpyrrole 20 Exanple #13:

3- Chl or o_Fxarhple22( N3 1CHldret TpV-ia0r6 10, R gnatmttdobin[ll [Hlthiaenid-3-vlcarbamoyl]-

yl ) et hyl I car banoyl -4H-t hi enor 3-2-bl pyrrol e Exanple #14: 3-Chloro-5-[N
(benzo.Iiﬂﬁkﬁﬂ@%ﬁk&hﬁﬂ&kl-4H t hi eno[ 3, 2-bl pvrrol e Exanpl e #15:

3-Chl oro-5-{N= 2-(2- et hoxyphenyl ) et hyl carbanoyl |-4Hthieno[3.2- b]pyrrole
. 25 Exanple #16: 3-Chloro-5- N 2- 2-thienylethyl carbanmoyl -4Hthieno 3 2-b
ole Exanple #17: 3-Chloro-5- N 2- hen |-1-cycl opropyl carbanoyl -4Hthieno
3 2-b ole Exanple #18: 3-Chloro-5- NV 2- 4-fluoro hen 1 eth 1 carbanp 1

. --4H-t hi eno -b ole Exanple #19: 3-Chloro-5-[_N(2-phena

xyet hyl ) cargano 1-1-tbienol3, 2-blpyrrole Exanple #20:

| I met hanesul uhonam do et hyl | carbano, [r}-4H 30

t hi eno[ 2- b5spyr MAR 2005 WD 02/ 20530 -49 PCT/ SE01/ 01880 Exanpl e #21
3-Chloro-GLfN (4 3,4,5-tetrah. drobenzf 1,51thiazepin-3-y| car banoyl | -
4H th5eno 3 42 pyrrole05 EXRNVRM z #12(CDC13) 9.6 (IH br), 7.0 (1H, s), 6.7

(1H, s), +H-3298-3 . R - , P F—{-SH—F)

#13~ (CD(‘llf}B 9.8(1H, br), TNMRIH m, 7.6 (I1H m, 7.3419.0 HN S(WF m,

7.0 (2H, 56t~ T3 Ot H T oS 2 ] T ( 5)
e #12" N~ YcDeLy e (1L b, 7.0 N L), W6 GrEC PRaeX
\__ 8| br), 4.1 (2H, m), 3.5 (2H, m), 2.7 (8H, m)

#13 ' W ‘ (CDCls) 9.5 (1H, br), 7.8 (1H, m), 7.6 (1H, m), 7.3 4159.0
HN\<LS (1H, m), 7.0 (2H, 2 x 5), 5.6 (1H, m), 3.9 (1H, m), 3.7 | (M+H)"
N/ (1H, m}, 2.9 (6H, 2 x 5)
§=0
0=8+
\
#14 o) (CDCl3) 9.6 (1H, s), 7.0-8.0 (8H, m), 5.0'(2H, m) 317.1
mJL@
)
' #15 o (CDCls) 9.6 (1H, br), 7.2 (2H, m), 7.0 (1H, s), 6.9 333.1

(2H, m), 6.6 (1H, 5), 6.3 (1H, br), 3.9 3H, 5), 3.7 (2H,
N m), 2.9 (2H, 1)

#16 HN \/\Cj (CDCl:) 9.8 (1H, br), 6.9-7.2 (4H, m), 6.7 (1H, 5), 6.2 | 309.1
\ 4 (1H, br), 3.8 (2H, m), 3.2 (2H, t)

M7 | A (CDCL) 9.6 (1H, br), 7.0-7.3 (6H, m), 6.8 (1H, 5), 6.3 | 315.1
HN © (1H, br), 3.1 (1H, m), 2.2 (1H, m), 1.3 (24, m)

#18 HN‘/\Q\ (CDCls) 6.5 (1H, br), 7.0-7.2 (5H, m), 6.6 (1H, 5), 5.9 | 321.1
. F| (1H, br), 3.7 (2H, m). 2.9 (2H, t)




0=5=0 1 #14Q(CDC13) 9.6 (1H,
#15(CDCI3) 9.6 (1H, br),
(1H,
#16s( CDCIw)p @/28s5%0! H, br),
3.8 (2H,

br),
1H,
.5

~

oOwwoz©

.6
. 8
(

o
—_——~—

s),

5.0- (2H m317. 1
6.9333.1 0 (2H, m“”@ﬂéﬂﬂﬁ
s ) e 1M, 2.9 (2H 1)
6.9-7.2 ( m, 6.7 (1H s), 6. 339%Eb1blids (1H,
t) #17(CDCI3) 9.6 (1H, br), 7.0-7.3 (6H, m. 6.8
3.1 (IH m: 50 (1H m, 1.3 (2H ) #18(CDC13)
M. 6.6 (1H s), 5.9321.1 (1 H br), 3.7 (2H
5B BB HD be), 69-7.PCIA.SEN 6.8 (HRS)#4.9 Hx31%] CDC)3)
3.4396. ]

6.8 (1H s), 6.5 319.1 (1L H m, 42 (2H |
&h,mbﬁﬁ(@%ﬂ%@ @5y | 4.(3 (ZHTT) s), :
0 #21H(CDC13) 9.7 (1H, s),

, m,
s),

s),
7.2 (2H,
H

7.

n,
3.9 (3H, s),

4

8.0
7.0
7(2

0-
6.3 (1H, br), 3.
H
m, 3.2 (2H,
6.3315.1 (1H, br),
7.2 (5H,

-m\_/\‘

s), 8.0 (111,
LT T, F SR, L

(2ZH, m), 3.1 (2H, m)

(CDCls) 9.7 (1H, 5), 8.0 (1H, 5), 7.7 (1H, d), 7.1-7.4
(4H, m), 7.0 (1H, 5), 6.9 (1H, s), 4.9 (1H, m), 4.0 (1H,
m), 3.0 (1H, m)

#1°

10

15

20

T Amine: Method #15
2 Amine: J Med Chem, 1985, 28, 1517

Example #22 ‘
2-Chloro-5-[ N-(benzoylmethyi)carbamovl]-4H-thieno[3.2-b]pvrrole

S |
/ \

N
H

Cl H
N

\

O

5-Carboxy-2-chloro-4H-thieno[3,2-b]pyrrole (Method #8; 50 mg, 0.25 mmol) was
dissolved in DCM (7 ml) containing HOBT (34 mg, 0.25 mmol), DIPEA (49 ml, 0.28 mmol) |
and 2-amino-1-phenylethanone (43 mg, 0.25 mmol). The mixture was stirred for one minute
and EDAC (63 mg, 0.33 mmol) was added. The mixture was stirred at room temperature for
approximately 18 hours. Water was added to the solution and a solid precipitated out. This
solid was filtered off and was washed with water and DCM before being dried under reduced
pressure to afford the title compound as a white solid (45 mg, 61%). NMR: 11.9 (1H, 5), 8.6
(1H, t), 7.1-8.1 (7H, m), 4.8 (2H, d); m/z 317.3.

Examples #23 - #25
The following compounds were made by the process of Example #22 using 5-carboxy-

2-chioro-4H-thieno[3,2-b]pyrrole (Method #8) and the appropriate amine:
=Chloro-5-[N-(2-pheny]-1- ~dJ1-thieno[3.2-5

ale

clopropv]l)carbamov]

Example #23: 2




5 Exanpl e #22 2-Chl oro-5-[ NV

(benzoyl net hyl ) car banoyJ] - 4H-t hi eno[ 3, 2-b] pyrrole 0 - 4 MAR 2005
5- Car boxy- 2-chl oro-. 4Ht hi eno[ 3, 2-b] pyrrol e (Met hod #8; 50 ng, 0.25 mmol)
was di sseioveeosze DCM (7 ml) contai ning HOBT (34 ng, 0.25 maleo1/tdsEA (49
m, 0.28 mml) 10 and 2-am no- 1- pheny] et I§a;Aone (43 ng, 0.25 mmol ). The

m xture was stirred for one mnute and~ C (63 ng, 0.33 mol) was added.
The m xture was stlrred at roomtenperature for apprOX| mately 18 hours.

Vat er wagxa 3ii : 1 gyl -4 Ak thiehbf3s?- sol i d
was fl|t% e ff and was washed W|th wat er and DCIVIbefore bei ng dried under
reduced —Mre to afford the title corrpound as a white SO|Id (45 ngy, 61

% . NWR | d); mz
317. 3. "' ! 2 : S i thierio] 3.2 process
of Exarrplgm@ usi ng 5-car boxy 2_chl oro- 4H—th| eno[3 2- b] pyrrol e (Method #S)

and the appropriate amine: 20 Exam|e #23: 2-Chloro-5-[1V

. (2- pheny]pd- ¢ Slopr opyl ) car banoyl ] - 4Ht hi eno[3. 2-b]pyrrole - 4 MAR 2H5 WO
02/ 20530 - 01/ 01880 Exanple #24: 2-Chloro-5- N-111 hen | carbano

t hi;Bno 3.2- bl pyrrole Exanpl e #25: 2-Chloro-5- N 2-
2- id 1 amno eth carfanro 1 -4Hthieno 3 2- b nole CI 5 EXRNVRM z #2311.8
(1H, s), 8.5 (1H, H) 7.0-7.3 (7H, m, 3.0 (1H, m,315.3 H\N2.1 (1H, m, 1.3
(2H, & #240 / 111.8 (IH s), 10.0 (1H, br), 8.6 (1H, br), 7.0-7.6 (7H, 332.3

m, 4.0 (2H d) HN H #2511. 8 (1H s), 8. 4 (1H, s), 6.4-8.0 (6H, n), 6.6 (1H,
br) , 319 (a—tNfmteNS el —— AR B3N d—Chem—108 7 —22 Q4
Ex |R NMR M/z
)
#23 A 11.8 (1H, s), 8.5 (1H., d), 7.0-7.3 (74, m), 3.0 (1H, m), | 315.3
HN & '

© 2.1 (14, m), 1.3 (2H, m)

#24 /@ 11.8 (14, s), 10.0 (1H, br), 8.6 (1H, br), 7.0-7.6 (TH, | 332.3
&)
HN\)&\H m), 4.0 (2H, d)

ok /| 118 (15, 9), 84 (1H, 5), 6.4-8.0 (6H, m), 6.6 (1H, b, |319.3
=\ | 3.4 (4H, m)

HN\/\ﬁ

) T Amine: Bur J Med Chem, 1987, 22, O1.

Example #26
10  2-Chloro-5-{ N-[2-(2-methoxyphenvl)ethyl|carbamovl } 4H-thieno[3,2-b]pyrrole
s
O

S
Cl

\ H
/ N\ N
N
H 0o

5-Carboxy-2-chioro-4 H-thieno{3,2-b]pyrrole (Method #8; 50 mg, 0.25 mmol) was
dissolved in DCM (7 ml) containing HORT (34 mg, 0.25 mmol), DIPEA (49 ml, 0.28 mmol)

and 2-(2-methoxyphenyljethylamine (43 mg, 0.25 mmo}). The mixture was stirred for one

15  minute and EDAC (63 mg, 0.33 mmol) was added. The mixture was stirred at room



Exanpl e #26 10 2-Chl oro-5- [N 12-(2-net hoxyphenyl) et hyl | car banmoyl | )
-4H-thienol 3,2-bl pyrrole 0 CI 0 5-Carboxy-2-chl oro- 4Ht hi eno[ 3, 2- b] pyk KR 805
(Method #8; 50 ng, 0.25 mmol) was dissolved in DCM (7 nl) contai ni ng HOST
(34 ny, Owi¢homeede , DI PEA (49 nl, 0.28 mmol) and PCT/SE01/01880

2- (2- met hoxyphenyl )et bylam ne (43 ng, 0.25 mml). The m xture was stirred
for one 15 m nute and EDAC (63 ngy, 0.33-@%F) was added. The mixture was
stirred at room- 4 MAR 2005 WD 02/ 20530 PCT/ SE01/01880 -52 tenperature for
appr oxi nadmepatathfe fop approximatelye B hoon Thettadtion waistwawhe o ased witipw ster, thde
organi ¢ phase was dried, filtered and concentrated to afford the title

conpound Oxganigphase wanidried, Hliered ap@gonegntraterhin affoulrae tithapzypound 7s g eff vahl)e

(214 ) ot (Pgng, 190%) SMRCICy 5T B bR O 21 Fhih &L b S et R DB mradle
2ychrgrgr?l-§§ﬁlsg?o%_§ﬁ% pyr?z}Fs[ %?ﬁg Zg;(y;ind the appropriate amne. S

1-1 15) Exarrple #27: 2-Chloro-5- N 2- henox eth 1 carbanmb 1 -4H-thieno 3 2-b .
ol e |l e #28 2- Chl or o-5-1 N- F2- (2-t hi enyl ) et hyl | car banoyl
1-4H—th| Ie Exanpl e #29:

Exampl & #30° N}’ha#*ivf g R PE MRt aRBrHORIR 25 e B R

yl)et hyl bray mkm&@%meé&d&h@d%'d&]ﬁltgcﬁggﬁgf’%@%%n%?l: 2-Chloro-5- N

- thiomo holino eth 1 -4H-t hi'eno RNVRM z #27f

1(CDC13) 6.9-7.3 (6H, m), 6.7 (1H s), 6.4319.3 (1H br), 4.2
(2H m, 3. #28(CDC13) 9.4 (1H, br), 6.6-7.2 (511, m, 6.0 (1H,
br), 3.7309.

N
H

10 Example #27: 2-Chloro-S-[N-(2-phenoxyethyl)carbamoyl}-4H-thieno[3.2-b]pyrmrole
Example #28; 2-Chloro-5-{ N-[2-(2-thienyl)ethyllcarbamoyl -4 F-thieno[3,2-b ole
Example #29: 2-Chloro-5-{ N-[2-(4-flucrophenvy})ethyl|carbamovl } -4 H-thieno[3.2-b]pyrrole
Example #30: 2-Chloro-5-{ N-[2-(N-methylmethanesulphonamido)-1-(thiazol-2-

Dethvl]carbamoyl } -4 H-thieno[3.2-b ole
15 [Example #31: 2-Chloro-5-{ N-[2-(thiomorpholino)ethyljcarbamoyl } -4 H-thieno[3.2-blpyrrole

Ex |R NMR M/z
#27 (CDCl3) 9.5 (14, 5), 6.9-7.3 (6H, m), 6.7 (1H, s5), 6.4 319.3 )
Q (1H, br), 4.2 (ZH, m), 3.9 (2H, m)

#28 HN \/\@ {CDCl3) 9.4 (1H, br), 6.6-7.2 (5H, m), 6.0 (1H, br), 3.7 | 309.3
\_/ (2H, m), 3.1 (2H, m)

#29 m\/\©\ (CDCl3) 9.4 (1H, s), 7.0-7.2 (4H, m), 6.9 (1H, s), 6.6 3213
"l am, s), 5.9 (18, br), 3.7 (2H, m), 2.9 (2H, 1)




.(2H .m,

6.6321. 3 (1H,

m #29(CDCL3) 9.4 (1H, s),
5.9 (1H, br), 3.7 (2H m,

0-7.2 (4H, m, 6.9 (1H

3.1 (2H,
t) - 4 MAR 2005‘:

7.
s), 2

.9 (214,

02/ 20530 -53 PCT/ SE01/01880 #301N

2005

11. 9( 1H, bwp,@/20%30H, d) , 7. 8(1H, M, 7. 7(1H), 7. 2417. 2 | S (1H, erI/sEoDoigdd, s),
5.6 (1H, m, 3.9 (1H m, 3.6 (1H HN N/% 2.9 (3H, s), 2.8 (3H, s) O
#31HN--Z' NX--~11.8 (1H, s), 8.1 (1H, t) 8-7.4 (2H, m, 2.5-4.0 (12H, 328.3
m a Anmne:_ Method #15 Exi:npl es #32 - #69 5 The fol |l owi ng compounds were
made by| #5%’ rocesg Ex rhlee(lHlbIDst@qu,d}erD‘&)@H m), 7.7 (1H), 7.2 417.2
2,3-dichloro{4Hthileng{ 3, 2 pyr hod. #9 r anple # usi ng

5- car boky- 2- t hi éﬁ%{ 5‘9%@1 (éH( Hétfrg&%ﬁa@n@( approprifte
am ne: Exanplle #32:

2.3-Di chi or 0] 5- [ Nt&3- di fEPRGT- (é 90218 GEeRY1 - 2, 5- di hydr o- | H pyr 4zol - 4-

yl ) car bpnoyl | - 4H-t hi @a0f 8, 2- bl pyrrole 10 Exarrple #33: 2,3 .Dichlogro

.5 I N-(p-sul ham)ytD enyl et hyl ) car banoyL H-thieno [ 3, 2- bl pyrrol ¢ Exanplle
.#34: 2,B-Dichloro-5-iN (2{hydroxy-1-pbenet hyl)carbanmo |I-4H1thieng[ 3. 2-
bpyrol e mpl € #35: 3- [ | T hHORG MBS T 3

d-2-yl) af#nz(ﬁol Ww Dy F?@i_pgﬁgl}m]ﬁuﬁgf%ﬁz f @arrpl ¢ 2\83'8:
2,3-Dicploro{5-1N-[ 3- fﬁatﬂ)azol yl ) propyl | car bam)yl } 4H—t hi eno[ 3, 2-

bl pyrro| e

10

15

20

25

! Amine: Method #15

Examples #32 - #69

The following compounds were made by the process of Example #1 using 5-carboxy-
2,3-dichloro-4 H-thieno{3,2-b]pyrrole (Method #9) or Example #22 using 5-carboxy-2-chloro-
4H-thieno[3,2-b]pyrrole (Method #8) and the appropriate amine:

Example #32:
vl)carbamovyl]-4H-thieno{3.2-bIpyrrole

Example #33: 2 3-Dichloro-5-[N-(4-sulphamoylphenylmethyl zcarbamo'y] |-4H-thieno[3,2-
b

Example #34:

blpymrole
Example #35: 2_3-Dichloro-5-{N-

2.3-Dichloro-5-{N-(2.3-dimethvl-5-oxo-1-phenyl-2_5-dihydro- 1 H-pyrazol-4-

ole

2 3-Dichloro-5-[N-

4 H-thienof3,2-&1pvrrole
Example #36: 2_3-Dichloro-5-{ N-[3-(5-tetrazolvl)propyl]carbamovyl } -4 A-thieno[3,2-

blpvrrole
Example #37: 2.3-Dichloro-5-[N-(5-0x0-3-phenyl-4.5-dihydroisoxazol-4-yl)carbamovl]-4H-

thieno(3.2-b1pvyrrole
Example #38: 2.3-Dichloro-5-[N-

yl)carbamoyll-4 H-thieno[3.2-blpyrrole

Example #39: 2-Chloro-3-{N-[3-(benzyloxycarbonylamino)propyl]carbamoyl}-4/-
thieno[3.2-b ole J

Example #40: 2 3-Dichloro-5-{N-[(4-dimethylaminopbenvl)methyllcarbamoyl } -4 /-
thjenoj'3,2':b]DY1‘role

(y-2-0%0-2.3.4.5-tetrahvdro- 1H-benz[blazepin-4-




Exanmpi #37: .
2, 3-Di chl or 0- 5- [ N ( 5- 0x0- 3- phenyl - 4, 5- di hydr oi soxazol - 4-y1) car bano |~ 4 MR 2069
t hi eno[ 3, 2-binyrrole 20 Exanple #38: 2 3-Dichloro-5- N 5-h drox -2-o0xo0-2 3
4 5-tetrafygloPossh benz b aze in-4- 1 carbamo | -4H-thieno 3cdpophRsdxanpl e
#39: 2-Chloro-5-1 N-f 3-(benzyl oxycarbon)l| am no) propyl| carbanmoy_ i ) -4H
thieno 3 2-b rol e Exanpl e #40: -54 -
2, 3-Di chl oro-5-1N1(4-di net hyl am nopbenyl ) met hyl | carbarno | -4H 25
thi enol 3 EAalle v 0 5IN-(14 - 200 BroHQ A HOHOICT A F1 0L hichal3Bxam | e
#41. 5- enz 1-2-hydroxyet hyl carbanoyl-2 3-dichloro-4Hthieno 3 2- b
ole Exarfﬂw 2 3- chhl oro-5- N 2- hen lamna eth 1 carbanmp 1 -4Hthieno
32- b ale 5 [
car banpy K24 Ater 109 BELYAAIILEO Jeily: [CATDE
-hydroxy%ﬁ%ﬁ@_@ car barm 1 4H—th| eno 3 2 b o]e Exarrpl e #45

Di ch {N-[2- (4-h, droxyphenyl)ethyl|carbanmoy-1}4Hthieno[3,2 b ole
10 BExgnpipx
car banoyl™- anp
I N-[ 2- (4{]mbho[|3@hh1wfolez hydroxy 1- (et hoxycar bonyl ) et hyl I car banoyl } - 4H
t hi eno[ 3,2- bl p3rro| e Exanpl e #48

2, 3- Di chitixampie FISL | .4y Iiehioro- ) DX YPRANE PaT i h2-b1 1 ,;La b
gl gi E?(I?O & e ola aR: _{ o0 LNPE EQ}gﬁ&ﬁ@{ﬁﬂh}ﬁicartf)amoséhﬂthzthlcnoﬁ 2-

2,3Di chl ¢ siE N[ (6- trlfluororrethyl pyrid- 3- yI)rretthIcarbam) 1 -4H thi en
of 3 , 2° ol e 20 Exanple #51: 23-Dichloro-5- N 2- 2- '"dazing 1 neth 1

car bwm Exlamplel #46t en®-Dicidoroks-ONd (Hexaimider ok 32 detBy] Ractiuneorybt-8 H-thienif3.2- '

2- hydr oxy_- 3- phenoxypropyl carbanoyl nmeth 1
car barmyé'.ﬂnm;lﬁhi ono[ 3. 2- bl pro-1 e

Example #47: 2 .3-Dichioro-5-{ N-[2-(4-chlorophenyl}-2-hydroxy-1-
methoxycarbonylethyllcarbamoyl }-4H-thieno[3.2-b
Example #48: 2.3-Dichloro-5-{ N-(imidazof1.2-alpynd-2-yl)carbamoyl }-4H-thienof3.2-

15 b ole
Example #49: 5-{N-[(Benzthiazol-2-y])methvyllcarbamoyl }-2.3-dichloro-4 H-thieno]3.2-
b ole

Example #50: 2.3-Dichloro-5-{ N-[(6-trifluoromethylpyrid-3-yDmethyl]carbamoyl }-4H-

thieno[3.2-b]pyrrole
20 Example #51: 2.3-Dichloro-5-{ N-(2-[(2-pyridazinyl)methyl]carbamoyl }-4H-thieno[3.2-

- b ole

Example #52: 2 3-Dichloro-5-{ N-[ N-(2-hydroxy-3-phenoxypropycarbamoylmethyl]

carbamoyl}-4H-thieno(3.2-blpvirole

Example #53: 2.3-Dichloro-5-{ N-[N-(3-methylisothigzol-5-yl)carbamoylmethyl]carbamoy} } -
25  4H-thieno[3.2-b]pyrrole

Example #54: 2.3-Dichloro-5-{N-[2-(pyridazin-3-yloxy)ethyllcarbamoyl}-4H-thienof3.2-

blpyrrole

Example #55: 2-Chloro-5-
thieno|[3,2-b1pvrTole

30 Example #56: 2.3-Dichloro-5-{N-[2-(4-sulphamovylphenvl)ethylicarbamoyl } -4 H-thieno[3.2-
o) ole
Example #57: 2.3-Dichloro-5-

>




,Exampl e #53: 2 3-Dichloro-5- N N 3-neth |isothiazol-5- 1 carbanoyl net hyl
carbanoyl - 25 4Hthieno 3 2-pyrrole Exanple #54: 2 3-Dichloro-5- N- 4 MAR 7005
2-pyridazin-3- loxyethyl carbamp 1 -4H thieno 3 2- bl pyrrole Exam| e #55:

2- Chl or o- Grp 6¢20230 3-trifluoroneth | d-2- | am no ethyl carbhgfxebiofdse thieno
3 2-b ole 30 Exanple #56: 2,3

Di chl or 0- 5- { N- [ 2- (4- sul phanoy! phenyl ) et hy¥? car banov! i -4H-thieno{3,2 i i blp,
r Exanple #57: 2,3-Dichloro-SIN[2-(2-t3vridvl)ethvllcarbanovl |-4Hthieno[3
2- bl yyr Examplké #5BR2 30DchWio-G2] 205 BD-hREb4 GRSy 02-880nidads yEthpiit e bathy! } -

2, 3-Dichl oro-_S-i N--(2-r1-hydroxynet hvl -2-(4-imdazol yl)ethyll carbamoyl | -

AH-t hi endfz PlogireleExanpl e #59: 2, 3- Di chl or 0- 5- { N- ( 2- 1( 3-
ui nol yl) e D Lenof3, 2- b .rrole 5 Exanpl 60: 5
{N-f 3- (4225 Lo-L(3"duipolyhrasthy] 0 VS

4H-t hi enggfsiR 0l € Exanple #61: 23-Dichioro-5- N 3- N-meth Isul hop
| car bano ro carbano 1 -4H thienof 3,2-blpvrrole Exanple #62:

. 2, 3- Ob chiBxamble#90: 6-2M-[1-2+ Agetamidbphendx¥-348dfoxyptopil 1édtarhbyl 4263 -Hichldrd-
carbamb 1 -4H-thieno 3 2-b ol e Exanple #63:
2, 3- Di chiédi-thieng[BLoFblpymole- di oxoi ni i dazolidin-1-yl)ethyllcarbanoyl | -4H th

i enoi 3, 2+bl pyr e

5-{N—12-M
t hi eno 13uidabisry a5 Exanpl e #65:
2, 3-Di chloro-5- - (di et hyam nosul.nhonylam no) et hyl | car banmoyl 1-4H=

t hi eno f Examplel#bpy 2 3eDiehlotaSHIN(2#08-(gdanidino)thiazol-4-ylimethylthio }ethyl)-
3- Di.chl or o- 5-{ '\HESG‘ nmet hoxypvri d- 3-yl ) net hyl | carbanovl )-4Hthi eno(3 2- b ole
ExanlPe #arbanoylipdH: o} 2-0x0-3- hen 1-2 3 4

o-tetrahyd), SONR¥R: 23-Dichford-sN-12-12 4 dioxoimidazolidin-1-ylethyllcarbamoyl}-4H-
thieno[3.2-b]pyrrole

Example #64: 5-{N-[2-Benzylthio-1-(hydroxymethyllethyljcarbamoyl }-2,3-dichloro-45-

thieno[3.2-b]pyrrole

Example #65: 2.3-Dichloro-5-{ N-[2-{dimethyaminosulphonylamino)ethyl]carbamo ] -4H-

thieno[3.2-b]pyrrole

3 ]
_________

15

Example #67: (S)-2.3-Dichloro-5-{ N-[(2-ox0-3-phenyl-2.3.4.5-tetrahydrooxazol-5-y1)-

methvyllcarbamovl -4 H-thieno[3.2-b ole
Example #68: 2.3-Dichloro-5-(N-{2-[3-(carbamovyimethvl)phenoxylethyl }carbamoy])-4 H-

R m
<o

thieno[3,2-blpvrrole
Example #69: 5-(N-{]6-(Benzo[1,3]dioxol-5-y1}-4-methylmorpholin-2-vlJmethyl }-
carbamovl)-2.3-dichloro-4H-thienof3,2-b]pyrrole

25
Cle S

Ex R’ _ R’ M/z (M+H)" Amine




) car banovl }-4H thieno[ 3, 2-b] pyrrole y jMeth Icarbanoyl)-4H Exanple #68: .
2,3-Dichloro-5-(N-{2-f3-(carbanp y thieno[3,2-b pyrrol e Exanpl e #69: - %-NAR-2005
{6-LBenzo[ 1, 31di oxol - 5-11) - 4- met hyl norphol i n-2-yl I neth rl -

car banoylywodz3esdbCl or o- 4H-t hi eno( 3, 2-bi pyrrole 25 C  Am nepcikiofdykdy [ ExI R
R2 - 4 MAR 200 WD 02/ 20530 - 56 PCT/SE01/01880 32HN N Cl421lcommercial ly
Cavai | abl e N 330 od 404commercial |y avai P8bt e H2N 34HO 355comerci al |y

avai lable Hr N 35NC 423comercially HN-_, ~available H CF3 36' C 345Met h #19

N 32 Cl 421 commercially
HN N/O available
i
N
N\
33 OQ.S/,O Cl 404 commercially
.
NH, available
H,N
34 | ™ Cl 355 commercially
available
- _
)
35 NF | Cl 423 commercially
NN available
H &,
36 N\/N\\}q Cl L 345 Meth #19
\/fN
H
I-m ‘
37 Cl 394 Gazz. Chim. Ital.,
1981, 111, 167
F
° j
o
38 8 Cl 410 Method #26
H
N
HN
HO
amine and hydroxy group are trans to
one another
39 j’\ H 393 commercially
HN/V\ﬂ 0/\© : available




N 1.1 N H HN 370 394Gazz.

39H393comrercially HN~~~H O lavail able i
PCT/ SEO1/ @03BR20sHaCl 368comercial ly /

HNavai | abl e 42HN~~H d

Chim

ltal., 1981, 111, 167 0 O 380C141?I\/’amogi
#26 N HN f Ho am ne and bydroxy group are trans to one another = 4 MAR 100

} - 4 MAR 2005 WO 02/ 20530 -57

,avai | abl e HN ~ 41H Cyga@yeimomsei al |y

- 57 -
40 \ 1 368 commercially
~ available
HN.

41 H a1 369 commercially
HN available
2 | . AN Cl 354 commercially

\© available
g 43 Cl 369 commercially
' HN available
HO
44 Cl 355 commercially
. HN@ available
HO
45 OH Cl 355 commercially
o available
46 @ Cl 365 commercially
N .
HN\/\LE available
)
47 a Cl 448 commercially
HO.
available
HN 0o
°~\
48 |HN /N SN Cl 365 commercially
= available
N
49 Cl 382 commercially
N:Q available
HN S




Cl 365conmercially Liavailable HN N H 47- ci

o

354commercially Nzz avail abl e 43C 369comerci al | y HNavai | abl e HO .
440 355comerci al | y HNavai | abl e HO 4504 C 355commercial |y \avail abl e AEW‘RIZUDS
Cl 448conmerci ally HO avail abl e
ox 48HN ,wi do/26%3865commerci al |y avai |l abl e N 49C 382commer cpafrlskoipgss | abl e

HN S - 4 MAR 2005 WD 02/ 20530 -58 PCT/ SE0518/ 01880 soN CF 3C 394commercial ly

50 N\ CF, Cl 394 commercially
availabl
HN | = y
51 /N \ Cl 327 commercially
}\) available
HN N
52 o Cl 442 Method #20
H
OH
i
53 H Cl 389 Method #21 ‘
N
o /
S\N
54 /3 Cl 357 Method #22
~ N
HN._/ 0
55 F - H 388 commercially
H F available
‘ N -
56 [HN P Cl 418 commercially ’
\_Q'S\TNHz available
O
57 - N Cl 340 commercially
\ V4 available
58 jHO N cl 359 commercially
\
HNMH> available
59 A Cl 376 comumercialty
HN
\ available




,avai l abl e HN 51NC1327comerci al | y avail abl e

53HCI 389Met hod #21 HN-'Y N 0 540 357Met hod 022 N HN, Z- O 55F m88comrérMARaZ|Ul15y

F Favailable H, ,N., HN N 56HN 0Cl418comercially S-NHavail abl e

520C1442Met hod #20 H

57NC . 340 UmRosioal | Y PCT/SE01/01880
-59-
60 ! Cl 442 commercially
5 O
" available
61 0 o, Cl 308 Method #24
A
H
|62 g H Cl 449 Eur. J. Med.
N
L\ }W/ 77/NHz Chem., 1993, 28,
N
S HN 601
| d #
63 HN\/\N/YO Cl 361 Method #23
N
o}_H
164 |HN S Cl 415 commercially
j/\ /\© available
HO
|65 q I Cl 385 commercially
N N '
HN/\/ \/:S\f ~ available
oo
66 HN/\O Cl 356 WO 9518097
=
©
J
67 |y —O Cl 410 J. Med. Chem.,
o\{ 1989, 32, 1673
o
68 Cl 412 Method #25
HN._/0 L
AN~
69 \ Cl 468 Method #27
N
joavs
O
HN 0




avai l.abl e 58HO NCl 359commercially - C ~ HN available N H

59C1376comerci al |y HNavailable - 4 MAR 2005 WD 02/ 20530 -59 PCT/ SE0 1 HARSHEh
60Cl 442commercially HO O C N available H 610 ,0 d 398Method #24 0 p HN
/[~N. S~ ~ H 62S HCO 449Eur. J. Med. HN
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Example #70
5-(N-Benzylcarbamovl)- 2.3-dichloro-4H-thieno{3.2-blpymrole

Clm S
N /7
I
0

5 5-Carboxy-2,3-dichloro-4 H-thieno[3,2-b]pyrrole (Method # 9, 118mg, 0.5mmol) was
dissolved in dichloromethane (10ml) containing benzylamine (55 mg, 0.5 mmol), 1-HOBT

(68mg, 0.5mmol) and DIPEA (258ul, 2mmol). The mixture was stirred for one minute before
. the addition of EDAC (125mg, 0.65mmol). The mixture was stirred at ambient temperature
for approximately 16hours before being washed with water. The organic fraction was
10  concentrated and was purified using Bond-Elut silica column chromatography (eluent:
dichloromethane-dichloromethane/methanol 5% gradient) to afford the title compound as a
white solid (121mg, 75%).
NMR: 12.4 (1H, br), 8.8 (1H, 1), 7.3 (5H, m), 7.1 (1H, s), 4.5 (2H, d); m/z 323.27

15 The following compounds were made by the process of Example #70 using 5-carboxy-
2,3-dichloro-4 H-thieno[3,2-blpyrrole (Method #9) and the appropriate amine:
Example #71:_2.3-Dichloro-5-(N-phenethylcarbamoyl}-4H-thieno[3.2-b]pyrrole
Example #72: 2.3-Dichloro-5-IN-( 3-phenylpropyl)carbamoyl}-4 H-thienof3.2-b1pyrrole

. Example #73: 2.3-Dichloro-5-{ N-[2-(2-hydroxyphenyDethyllcarbamoyl } -4 H-thieno[3.2-
20  blpymole
“EXAMPLE #74; 2.3-Dichloro-5-[N-((1-phenylcyclobutyl)methyl)carbamoyl]-4H-thieno[3.2-
b ole
EXAMPLE _ #75: 2.3-Dichloro-S-[N-(u.(1-dimethvlphenethvl)carbamovl]-4H—thieno[1&

blpyrrole
25 Example #76: 2 3_Dichloro-5-[N-(B-methvlphenethyl)carbamovl]-4 H-thieno{3.2-b]pvrrole
Example #77: 2.3-Dichloro-5-{N-( 1.2.3,4—tetrahvdronaphth-2—vl)carbamov]]-4H—thjen0[3,&

blpyrrole

Example #78: 5-[N-(N-Benzvylcarbamoylmethyl)carbamoyl]- 2.3-dichloro-4H-thieno[3.2-
| blpvrrole




Chem, 1993, 28, /r )rNf~ 5 3 N HN601 HN~~NO 631 O 361Method #23 r N 853
64HN SCl 415commercially | avail able HO 65C 385commercially H, \ N, av4iNRBdIG
HN $ O 66C 356WD 9518097 HN 67/~ -d 410J. Med. Chem, 1989, 32, 1673 0

-861 -

Example #79: 5-[N-(N-Benzyl-N-methylcarbamoylmethylcarbamoyl}-2.3-dichloro-4H-

thieno[3,2-b]pyrrole
Example #80: 2.3-dichloro-5-[N-{N-methyl-N-phenylcarbamoylmethvi)carbamovi]-4H-

thieno[3,2-b]pyrrole

5 Example #81: 2,3-dichloro-5-{ N-{[N-(2-cvanoethy])-N-phenylcarbamoyimethyllcarbamovl }-
4H-thieno[3,2-blpvrrole

Cln S
\ / \ R
cl N i
Ex R NMR M/z
#71 12.33(1H, br), 8.4(1H, 1), 7.3(5H, m), 337.38
HN/\/© 7.1(1H, s), 3.5(2H, dd), 2.8(2H, 1).
#72 HN/\_/\@ 12.35 (1H, br), 8.3 (1H, 1), 7.2 (5H, m), | 351.40 _
7.1 (1H, 8), 3.3 (2H, q), 2.6 2H, 1), 1.8
| (2H, m).
#73 HN 12.3 (1H, br), 8.3 (1H, 1), 7.0 (3H, m), 6.8 | 353.39
\H/OD (1H, d), 6.7 (1H, 1), 3.4 (2H, q), 2.8 (2H, 1)
#747 12.3 (1H, br), 8.1 (1H, t), 7.3 (2H, 1), 7.15 | 377.44
HN\SZ[@ 1 (3H, m), 7.05 (1H, s), 3.6 (2H, d), 2.4
(2H, m), 2.2 (2H, m), 2.0 (1H, m), 1.8
(1H, m).
#75° N 12.25 (1H, br), 7.4 (1H, 5), 7.1 (6H, m), | 365.41
m 3.1 (2H, s), 1.3 (6H, 5)
#76° 12.3 (1H, br), 8.3 (1h, 1), 7.2 (5H, m), 7.0 | no mass
HNVJ\@ (1H, 5), 3.4 (2H, m), 3.0 (1H, q), 1.2 3H, | ion
dy.
#77 o~ m 12.35 (1H, br), 8.2 (1H, d), 7.1 (1H,s), | 36335
7.05 (4H, ), 4.2 (1H, br), 3.1 (1H, dd),
2.8 (3H, m), 2.0 (1H, m), 1.8 (1H, m).




- 4 MAR 2005 -60 Exanmple #70 5- N-Be |carbanoyl - 2 3-dichloro-4Hthi ZM&?
3.2-pyrrole C 5 5-Carboxy-2, 3-di chl oro-4Hthieno[ 3, 2-b] pyrrol e (I\/Eth @5
118ng, O. Smml) was dissolved in dichl or omet hane (10m ) containing
benzyl arﬁ@q, op3e0, 0.5 nmol), 1-HOST (68ng, 0.5mol) angchkiffgssss! ,

e mXxture was stirred for one mnute before the addition of EDAC
(125rrg 0. 65mmwl ). The m xture was sti+B&-at anmbient tenperature for
approxi mately 16hours bef ore being washed with water. The organic fraction

was 10 ﬁ%“e””a 0 and was puf 5 SFRUH N6 G) B A1, 7 ¢aRoam
chr omaj ogr aphy (g hI pr omet hané: di chi of onet hane/ met hanol 5%
gradiept) to aff ard t hé t CShaund. 2@H )8 (3,50l id (121ng, 75% .| NWR

12. 4 ({LH, br) 8] 8 (1H, 7.8 (5H m, 7.1 (IH s), 4.5 (2H, d); nmz
323. 27 g VI-’LI: #/4 - [ I th 1
g b0l n‘;@"g E{ggﬁ(?ﬁ‘bﬂ%-ﬁm'\m gstﬁmﬁ)c cllaby43d me

car banp 4Hth| e & T NE I"owi n oun wer e de by the pfocess
of Exapple #70 uping 5y 72(&-1@9;1116)(0)649—1-413(&6&1)513 2-b)pyrrol e (jMethod
#9) anfl the apprppriate ani’ne: -Di chl or o- 5- -
| V- phehet hyl car banoyl - 4H-t hi en )4@(2£Hnﬂr3rQ£QE S)E?(%B‘F é)#72. 2|3-Di chl orp- 5-

N 3- hpa—t+eo—t—Farbare——4H-thieno e HT3T 2 thi oy o- 5-
11t 2- 8q’lgs/droxyphenyp Sé@@ llgé’n(\!)ﬁ soﬂq—gélﬁ é)ncg%% Bol e L)%%REE B 2
3-Dich|oro-5- N-| &N | heneifilgas BIP vh), 34k hheno 3 2- b oIe 26
Exanpl ¢ #76: 2.3t Di chI oNr 0-5- N 'Elgret%% h?%qe)t h)yl cg? bgg)rmyl -4t hi eno
3.2-py[role Exanple #77: 2 3-Dichloro-5- N 1 .,2.3 4-tetrahydronaphth-
pyrrol pgg1Car banpyl | p4H- thi enb1123.(2HE&:3{18.I¢¢1H,7I8,:7.5(5H3|—111), 41941

N- Benzyl car banoy| grt hill anp_1 - 2 3-dichlorg-4H-thieng 3/2- b nolel - 4
MAR 20P5 WO 02/ 2p530° Pay’ SE01/ pTdbH., 5), 3.9(2H, 1), SFEHE oo, 23R

£).

r{/

I Amine: J. Org. Chem.; 1976, 41(14), 2502-2503
2 Amine: J. Med. Chem .; 1993, 36(22), 3300-3307
3 Amine: J. Am. Chem. Soc.; 1960, 82, 2577
4 Amine: Method #6

5 7 Amine: Method #31
§ Amine: Method #30
7 Amine: Method #14

Example #82
10 2.3-dichloro-5-{ N-[N-(4—methoxvphenv1)carbamovhncthvl]carbamovl}—4H _thieno[3.2-

b ole

O
s Q Q
Ciwn\%ﬁ
o S

A solution of 5-(N-carboxymethylcarbamoy!)- 2,3-dichloro-4H-thieno(3,2-b]pyrrole
15 (Method #12, 150mg, 0.51mmol) and 4-methoxyaniline (69mg, 0.56mmol) in
tetrahydrofuran (THF) (6ml) was stirred at ambient temperature for 30 minutes. 4-(4,6-




- 61 Exanple #79: 5-jN_(N-Benzyl N nethyl carbanoyl meth, | carbanoyl lA ﬁAR 2008
3-dichloro-4H_thienof 3, 2-bl pyrrol e Exanpl e #80:

2, 3-di chl oro-54N-- (I N-nmet hyl N; phenyl car banoyl met hyl carbano, 11 4H

t hi enof SWD02/20§30r ol e 5 Exanpl e #81: 2, 3-dichloro-5-{N-[ N_(»@rjgmﬁgﬂg@t hyI )-N

phen ar banovl net hyl | car banoyl | - 4H t hi enof 3, 2. blpyrrole ci EXRNVRM
#71/12.33(1H, br), 8.4(1H t), 7.3(5H, ’ﬁ3337 38 HV7.1(1H, s), 3. 5(2H dd),

2.8(2H, t). #72HN12.35 (1H br), 8.3 (1H t), 7.2 (5H m),351.40 7.1 (1H,

s), 3. 3dubethogy-1,3p5-Fiazin-2- Mme@ymsphai@:ummmﬂ%w) b]’49221118g8( gH( 1{4) t),
H ,

Zt?gllgHQﬂ&‘H“qBB% &"@%ﬁ, 21911 s edafia@tslsmﬁem@enqwrmpsmgh; 7.05

Q%EHN?ZP%‘?C?i“ﬁgk‘*m“‘"f)(’”‘%iﬁ?@*m%d ﬁﬁ%ﬁ'ﬂ%{&%@ﬁ%& Tog orihic gihess werpeyy
c) 476 Cmbiacd nghizbodwith INGific dldsclydon i Modi fn Sy SR, JBUcAH )1 24

(2H,_ m 1H, q), 1.2 (3Hion d). #77 35 (1H, br) H d),
(1HD s) ( 1356@1) sgleﬂ oyepmagupsiure pulphate, filtered bud conBenh'a(.eﬁl-iD giket) the 2178 ptddhct a 2. 0

(1™ whe Soiid Novii - 1224 (AT SN SH B, 42, o, 72 (11 ), 685 (21 ),

4.0 (2H, d), 3.7 (3H, s); m/z 396.38

The following compounds were made by the process of Example #82 wsing 2,3-
‘0 dichloro—S-[N-carboxymethylcarbamoyl]-4H-thieno[3,2-b]pyrrole (Method #12) and the
appropriate commercially available amine:
Example #83: 2,3-dichloro-5-{ N-[N-(4-flucrophenyl)carbamoylmethyllcarbamovl } -4 4-

thieno[3.2-blpyrrole
Example #84: 2 3-dichloro-5-{ N-[N-(4-nitrophenyl)carbamoylmethyl]carbamovl } -4 H-

15  thienof3.2-bIpyrrole
Example #85: 2.3-dichloro-5-{ N-[N—( 2.6-dimethylphenyl)carbamovylmethvlJcarbamovyl } -4 H-

thiepo[3.2-bpyrrole
Example #86: 2.3-dichloro-5-{ N—[N—methvl—N—(4—methvlDhenvl)carbamovlmcthyl l-

carbamovl}-4H-thieno[3,2-5 Ipyrrole

20  Example #87: 2.3-dichloro-5-{ N-[N-methyl-N-(3-methylphepyl}carbamoyimethyi}-

carbamoyl}-4H-thieno[3.2-5 [pyrrole

Example #88: 2 3-dichloro-5-{ N-[N-(3-chlorophenyl) N-methylcarbamovimethyl]-

carbamoyl }-4H-thieno[3.2-b1pyrrole

Example #89: 2.3-dichloro-5-{ N-[N-( 2-hydroxyethyl)-N-phenylcarbamovimethy]]-

25  carbamoyll-4H-thieng[3 2-b Ipyrrole

Example #90: 2.3-dichloro-5-{ N-[N-(1,1-dimethyl-2-hvdroxyethyl)carbamovimethyl]-
carbamoyl }-4H-thieno[3,2-blpyrTole
Example #91: 2.3-dichloro-5-{N-[N-( 2-hydroxyethyl)-N-methylcarbamoylmethyi]-
carbamoyl }-4H-thieno[3,2-b1pyrTole

30  Example #92; 2,3-dichloro-5-{N-[N-( 2-hydroxyethylcarbamovlmethyllcarbamovl } -4 H-

thieno[3.2-b]pyrrole




PCT/ SE01/ 01880 #78 412.4 (1H, br), 8.6 (1H, t), 8.4 (1H t), 7.3380.41 ‘"ﬁH
M, 4.3 (2H d), 3.9 (2H, d). O79HN12.45 (1 h, br), 8.4(1H, n), 7.3 (SHMAR
m,394.44 17.2(1H, n), 4.6 (0.6, s), 4.5(1.4H, s), 4.2(2H, m, 3.0(2H s),
2. 8(11. onﬁsﬁég 60 12.4 (1H, br), 8.4(1H, t), 7.4(5H M pEBOEi1ss0
HN-7. 1(1H, S), 3.8(2H, br), 3.2(3H, s). #81 70 i | 12.4 (1H br), 8.4 (1H,
t), 7.5 (5H, m),419.41 'O +~N~7. 1 1H <B4 -3.9(2H, t), 3.7(2H br), 2.7(2H
t). ~ NAmne: J. Og. Chem; 1976, 41(14), 25021- 2503 2 Am ne J. Med. Chem;
B . EHai) diF4H4 Am ne:
Ami ne:  Met hod # s Am ne: NEt hod #30 7 Am ne Met hod #14
Exanpl eM@JﬁPMEChI oro-5- 1V N- 4-nethox hen 1 carbano Irreth 1 carbano

. xany ;;_.;_'-_» - ) / G [LICATDAMOY AT03 ‘

4- et homtl Ir5inn c?l@g 0 56rrrm|) I n tetrahydrofuran UHF) (6rrfL) was stirred
[ for 30 minutes. 4-(4,6 - 4 MAR 2005 WO 02/ 20530

PCT/55E0 ixahitio#95: 2.3- dlchloro—S (N-{ N-[bis(hydroxymethyl)methyl]carbamoylmethyl}-
carbamoyl)-4H-thieno[3.2-b ole

Example #96: 2 3-dichloro-5-{ N-[N-(2.3-dihydroxypropyl)carbamoylmethyljcarbamoyl } -
4 H-thieno[3.2-b]pyrrole

Cl
\ /N H\)L R
N
o Cl H 5
Ex R NMR mfz
#83 NH 12.42 (1H, br), 10.08 (1H, br), 8.6 (1H, 1), | 384.20
. \©\F 7.6 (2H, m), 7.1 (3H, m), 4.0 (2H, d)
#84 NH 12.5 (1H, br), 10.74 (1H, br), 8.8 (1H,t), |411.36
ONOZ 8.3 (2H, d), 7.9 (2H, d), 7.2 (1H, 5), 4.2
(2H, d).
#85 12.45 (1H, br), 9.3 (1H, br), 8.7 (1H, t), 7.2 | 394.39
N*‘/T\b (1H,s), 7.1 GH, s), 4.1 (2H, d), 2.1 (6H, 5).
#86 N 12.4 (1H, br), 8.4 (1H, t), 7.3 (4H, ), 7.1 | 394.17
\©\ (1H, 5), 3.7 (2H, br), 3.2 (3H, 5), 2.3 (3H,
s)
#87 N 12.4 (1H, br), 8.4 (1H, t), 7.4 (1H, 1), 7.2 | 394.28
\©/ (3H, m), 7.1 (1H, s), 3.8 (2H, br), 3.3 (3H,
s), 2.3 (3H, 5)
#88 N Cl | 12.4 (1H,br), 8.4 (1H,1),7.5 (4H, m),7.1 |no ]
O/ (1H, s), (3.9, br), 3.2 (3H, s). mass
ion




-63 di net hoxy-1, 3, 5-triazin-2-yl)-4-nzet hyl norpholiniumchl oride (

(142ny,

t enper at ure over ni ght,

R 02+s%0)

acetate

0. 5l mml) was added and the reaction mixture stirred at anbi
poured into water (15ml) and extracted w th ethyl

%0

?’?L\Eﬁﬁ@ls

The or gani

citric acid solution (15m),

c extracts were conbined ang
sodi um bi carbonate solution 5

MR 1005

th I'N
dried

over magnesi um sul phate, filtered and e@%entrated to give the title product
as a white solid NVR 12.4 (IH s), 9.9 (1H, s), 8.6 (1H, t), 7.5 (2H d),
7.2 (1Husm), 6. Ppo b @z&%tﬁ D), 3«3(1751@*74?91; 0,7, 59P4F8sdTle.
fol |l owing corrpounds wer de{ b process ising 4, 3- 0
di chl orfo- 5- [ N- car boxynet car(iszW@?@ﬂH—MhBeh@[I—Bni} B]S[:&Hro e (Met hod #12)
and the appropriate conmerciplly avail able am ne: Exanpl e #33 2
3-dichljoro-5- N- N 4-fluor oph I )car barmyl met hyI car barmyl
t hi eno[ - ToteExanpte =1t iyl
car bano t hyl |l car banoyl lhi;34H ?% @ﬁﬁé‘?’fcﬁ"‘é@iﬁ m megga];"rp 53%@% 2
3-di chljoro-5- N- - th ]qu% 418 O3 ppaes IRl 34 gpsganp 1 -4H thieno
3 2-b dl e Exanp| N06 2,3-dic or 05]5 ﬁ- Ig)a {hjl Ijl’N 4-€rret pbenyl
carbamgyl met hyl|| - ¢ arb anovl|4), 34I-¢0t'7fH elmo [3 2- bl pyrrole PO Exanpl e #87:
2 3-dighloro-5-| N Nneth 1-N- 3-neth | hen 1 carbam)yl nmet hy| - carlbano |
-4H-thileno 3 2-b | e Exanpl e #8B2 (6Has)di chl oro-5- N N 3-chi propherfyl N meth
| car bar IIb‘LIIyI —Cgr baTEETy #5941 2
AT - N NN rgxyetWﬁﬁﬁﬁngtﬁfgg’%ﬁﬁgﬁﬁawﬁ% Harovl 1Bs
t hi eno[]3, 2- bI pyrrol e Exanpl e- WOBH,3), %l gojﬁngtﬁuﬁd-d 34 1-di met hy|l - 2-h
drox etlh 1 carbano Ineth 1 - [carbanoyl d} -4Hthi eno [ 3.2-bl pyrraol § Exanpl e
#91: 2 |3-dichlqro-5- N N 2- 48, ox), &0m15ﬂb}m¢®5ﬁm)barm | peth | |- carbanp
| - 4H thi-ereo—3-i2-b—ole SHHE*&W\IQ #02- 2 3. dichlorg-5 NNl 2.5 driox eth 1
car band #%Ret h 1 ﬁg?ﬁ“a\pfcp L 41 1343 €idb bo), B(1H, &), 784108, 2d05| $8-3%/]20530
PCT/ SEQ1/01880 | -64 (1H, 5), 4.6 (1H, br), 3.8 (2H, d), 3.4 (2H,
br), 3.1 (2H, q).
#93 AN N0 | 1241 (1H, bo), 8.5 (1H, t), 7.8 (11,1), 7.1 | 34838
| (18, s), 4.4 (1H, t, br), 3.8 (2H, d), 3.4 (2H,
q, br), 3.1 (2H, q),
1.5 (2H, m).
#94 HN S O1 1124 (1H, br), 8.5 (1H, 1), 7.9 (1H, £), 7.1 362.36
(1H, s), 4.3 (1H, t), 3.8 (2H, d), 3.4 (2H, d),
3.1 (2H, q, br), 1.4 (4H, m).
#95 OH 12.42 (1H, br), 8.5 (1H, t), 7.6 (1H, d), 7.1 | 364.36
LOH (1H, s), 4.6 (2H, br), 3.9 (2H, d), 3.7 (1H,
HN
m), 3.4 (4H, br).
#96 OH 12. 4 (1H, br), 8.5 (1H, br), 7.8 (1H, t), 7.1 { 364.35
HN\)\/OH
(1H, s), 4.7 (1H, br) 4.5 (1H, br), 3.8 (2H,
d), 3.5 (1H, m), 3.2 (3H, m), 3.0 (1H, m).

Example #97
2,3-dichloro-5-{ N-[N-(4-hydroxymethylphenyl)carbamoyimethyllcarbamoyl } -4 H-thieno[3.2-

b

ole




Exanpl e #93: 2 3-dichloro-5- N N 3-hydroxypropyl carbanoyl net hyl car&)ﬁnﬁyl
-4H thienol 3,2-b pyrrole Exanple #94: 2 3-dichloro-5- N- N- 4-h dro B 105
carbamo Inmeth 1 carbanp 1 -4H thieno 3 2-b ole 5 Exanple #95: 2
3-dichloro-5- N N is hydroxynethyl nethyl carbanoyl nmethyl carbanoyl
-4H-thiena 3 2-pyrrol e Exanple #96: 2 3-dichloro-5- N- N 2 3-di hydroxypropyl
car banoyl net hyl carbanoyl - 4Hthieno 3 2860le C 10 ExRNVRM z #83NH12. 42
(1H, br), 10.08 (IH, br), 8.6 (1H, t),384.20 7.6 (2H, m, 7.1 (3H m, 4.0
(2H, d) F #$4NH12.5 (1H, br), 10.74 (1H, o .8 (1H, t),411.36 18.3 (2H,
d, 7.9 (2H, d), 7.2 (1H, s), 4.2 24(( 2H, 55‘3 #8512.45 (1H, br), 9.3 (1H,
br), 8.7 (1H, 7.2394. 39 N 1H, W1 (3H s), 4.1 (2H, d), 2.1 (6H,

s). #86i NIl br), 8.4 (1W, t g (4H, s), 7.1394.17 (1H, s), 3.7
3 (3K #8TINL12. 4 (1H, br), 8.4 (1H, t), 7.4 (1H,
H shl, 3.8 (2H, br), 3.3 (3H s), 2.3 (3H s)

(1H, BF), &\ 4 (1H t). 7.5 (4H nm), 7.1no (1H, s), (3.9, br),
3.2 (3H, s) mass ibh -- @ MAR 2005 WD 02/ 20530 - 65

A solution of 5-(N-carboxymethylcarbamoyl)-2,3-dichloro-4H-thieno[3,2-b]pyrrole
(Method #12) (150mg, 0.51mmol), and 4-aminobenzyl alcohol (70.5mg, 0.56mmo]) in THF
(6ml) was stirred at ambient temperature for 30 minutes. 4-(4,6-dimethoxy-1,3,5-triazin-2-
5  yl)~<4-methylmorpholinium chloride (DMTMM) (142mg, 0.51mmol) was added and the
. reaction mixture stirred at ambient temperature overnight, then poured ipto water (15ml). The
resultant precipitate was isolated by filtration, washed with water, ether and dried in vacuo to
give the title product as a white solid (149mg, 73%)
NMR: 12.42 (1H, br), 9.9 (1H, s), 8.6 (1H, 1), 7.5 (2H, d), 7.2 (2H, d), 7.1 (1H, 5), 5.0 (1H,
10 br), 4.4 (2H, s}, 4.0 (2H, d); m/z 396.21

The following compounds were made by the process of Example #97 using 5-(V-
carboxy&nethylcarbamoyl)—Z,3-dickﬂoro—4H—thien0[3,2-b]pyrrole (Method #12) and the
appropriate commercially available amine:

15 Exampie #98: 2.3-dichloro-5-{ N-[N-(5-isoquinolyl)carbamovlmethyllcarbamoyl }-4 /-
thieno[3.2-b]pyrrole
. VEXAMPLE 4#99: 2 3-dichloro-5- {N-[N-(3-hydroxymethyl)phenyl]carbamoylmethyl]-
carbamoyl }-4 H-thieno[3.2-b]pymrole
Example #100: 2_3-dichloro-5-(N-{N-[4-(2-
20  hydroxvethyl)phenyllcarbamoylmethyl }earbamoyl)-4H-thienof3.2-blpymrole
Fxample #101:_2.3-dichloro-5-{N-[N-(2 4-difluoropheny)-N-methyl-carbamoylmethyl]:

carbamovyl }-4H-thieno[3.2-b1pvrrole
Example #102: 2.3-dichloro-3-{N-[(1.2,3.4-tetrahydro-]1-quinolyl)carbonylmethyl]-

carbamoyl }-4H-thieno[3.2-5 ole
95  Example #103: 2.3-dichloro-5-{ N-[N-(2-cyanoethyl)-N-methylcarbamoyimethyl]-

carbamoyl }-4H-thienof3.2-blpyrrole

Example #104: 2 3-dichloro-5-{N-
AH-thieno[3.2-b ole



PCT/ SE01/ 01880 #89x0~~N12.4 (1H, br), 8.4 (1 H, t), 7.4 (5H m), 7. 1412119 @ﬁi
(1H, s), 4.7 (1H br), 3.7 (4H ), 3.5 (2H d). #9012.4 (1H, br), ik 05
t), 7.3 (1H, br), 7.1362.33 HN OH(1H, s), 4.8 (1H, t), 3.8 (2H, d), 3.4
(1.3H, dvo 6328530. 7H, d), 1.2 (6H s) #91N12 44 (1H, br), p@rSedidrescdr), 7.1
(1H, s), 4.9348.30 (0.5H t), 4.6 (0.5H 4.1 (2H, dd), 3.4 (4H m, 3.0
(1.5H, s), 2.8 (0.5H, s). #92~, ,~aH12.%87 ('1H br), 8.5 (1H t), 7.8 (1H, t),
7.1334.34 HN (1H, s), 4.6 (1H br), 3.8 (2H d), 3.4 (2H br), 3.1 (2H q).
#93HN M 2 3dichioo-S-BNFNE Moﬂchtvl&’arﬁarﬁdﬂtneth)fl)cafbélrﬂdﬂ]-QH—( 1H, s),
4.4 (1H br). (2H, d), 3.4 (2H, q, br), 3.1 (2H q), 1.5 (2H, m.
#94FEN1,@WEJ.3:-&_151_;“0_168 5 (1H, t), 7.9 (1H t), 7.1362.36 (1H, s) 4.3 (1H,
AR ot LA TSR )5 [R:ch s @Hon heoBlnhv et byl 2P0 e 42,

d), 3.7p e HNM) . 34(4H br)_OH #960—|124(1H br) 8.5 (1H, br),
78(1H‘Ezt&nrJdlﬁ, 1364.35 H\-, -(1H ), 4.7 (1H br) 45(1H br) 3.8 (2H,
d), Egaiiple®1073. 23 dishloro5-[§- : 4
{N-- TI\I—&? thr%xyrret hyrlphenyllcarbarmyl met hyIIcarbarmyI I -4H-th| enoF3. 2-

_ Example #108: 2 3-dichloro-5-[N-(thiomorpholinocarbonylmethyl)carbamoyl]-45-
thienof3,2-bipyrrole

Example #109: 2.3-dichloro-5-{N-

10 » ole

morpholinocarbonvimethylcarbamovyl]-4H-thieno[3,2-

Cle S S
VAo
cl N A
Ex R NMR m/z
#98 NH 12.5 (1H, 5), 8.7 (1H, 1), 8.5 (1H, d), 8.0
ﬁjﬁ (3H, m), 7.7 (1H, t), 7.1 (1H, 5), 4.2 (2H,
=N d).
#99 12.42 (1H, br), 9.9 (1H, s), 8.6 (1H, t), 396.19
HN/©\/°H 7.55 (1H, 5), 7.45 (1H, d), 7.2 (1H, 1),
7.1 (1H, s), 7.0 (1H, d), 5.1 (1H, br), 4.4
(2H, s), 4.0 (2H, d)
#100 OH 12.41 (1H, br), 9.9 (1H, s), 8.6 (1H, 1), | 410.16
HN/©/\/ 7.5 (1H, m), 7.1 (3H, m), 4.6 (1H, br),
4.0 (2H, d), 3.6 (2H, br), 2.6 (2H, )
#101 F 12.4 (1H, br), 8.5(1H, 1), 7.7 (1H, qg), No
~N ,@ 7.5 (1H, dt), 7.2 (1H, t, br), 7.1 (1H, s), mass
F 3.8 (1H, m), 3.6 (1H, m), 3.1 (3H, s). ion
#102 N 12.41 (1H, br), 8.5 (1H, 1), 7.6 (1H, d), | 406.18
(D 7.1 (5H, m), 42 (2H, d), 3.7 (2H, t), 2.7
(24, t), 1.9 (2H, m).




bl pyrrole - 4 MAR 2005 -66 OH C

5- ( N- car boxynet hyl car banoyl ) - 2, 3-di chl oro-4H-t hi eno[ 3, 2-b] pyrrol e
#12) (150ng,

0.51mmol ),

and 4-am

A sol ution of

nobenzyl al cohol 0.5

(70. 5ny,

6mol )

(6m) W@@O%Ejzﬁé’:ﬁd at anbient tenperature for 30 m nutes. pCT/SEN1/01880
4- (4, 6-dimethoxy-1, 3,5-triazin-2 5 yl)-4-nethyl norphol i ni um chl ori de (DMIMM

(142ngy, 0.51mmvl) was added and the

CNeM 0

in THE

r-e@8t< on mi xture stirred at ambi ent

t enperature overnight, then poured into water (15ml). The resultant
preci p[kfg$ was I{solm|L ed it abloniaweshed (TH! i) Vel eTH, 91 he357am |dri ed
in vacpo to gi Ve the 1 t| &Norodlict -as” a white solid (149ng, 73% NVR 12.42
(1H, bf), 9.9 (1K, s), 8.6 (1H % 1(2H niRB7 HSH 1, 3. AHHA),, 7.1 (1H, s),
5.0 (1}H 10 br), 4.4 (2H, s), 4.0 \ g%} m_z 396 E_ffollowinc
conpoupds were ngde by the pr oce:;é-]o&%g% Pélséé‘r'ﬂﬁs?-ﬁél‘g- R
car boxyet '1‘y=_ba|La||u i)-z,s-dibili =7t} e [ 0¥ Ol ( dlﬁ)@ #12)
and tha#ﬂ!i propri nmer ci al | y %2\%§Ttﬁ%ﬁ{3 g‘%‘ﬁ%ﬁ%%&%@f e 2%}8 2
3-dichjoro-5- N 5-iso uinol 14carippme) LI 4),3% piaom), - 4H
t hi enof3, 2-b]p rr LE #99 gg{dig)logg(?g-’ ?\I— I\I—pl 3-h)1drox eth 4 hen |
carbanp Ineth | - carbanmo | -4H {Bie@EH,30R3R GBemExAHilE. m00:
2,3-dighloro-5-(N-(N44 20 h drox|eth 1 hen_] éﬁ;b no | meth 1 clarbano |1
-4H-thjeno 3 2-b|ol e Exanple #101:1- D2kl apke 133 ¥ N N 2 4-[di fluorjo hen 1
- N net p—t=rcarbamg—nmetht—carogmgvi—i TReR0 Ty anpl e
#102: Z#Q%i chl oﬁd%'%- .2 3 4 t{gt4rgﬁy3®g§fg (gllqh'g’l ﬁ%ﬁ%‘@bn I%ﬁ
car bar poyl )-4H t/hien 2- bl pyr | ql_1e$ 29, H§ram(iH, #1538 (mfd)dl_erwl oro-5-| N N
2-c anpeth 1 -N-rreth | carbanmo | mgth - carbarnoyl | -4Ht hi enof|3 2-bl dyrrole
Exanpl g #104: 2 3-dichloro-5- N-}KeHAmbyké 3peki di no carbarng Jneth}, |
?g;bam) 1 - 4H-thi enof 3. 241pyrr0|1(_a5 (2H4 mI\SJ,AIIQ-A;Z&IQEm\S\p 02/ 20530 PRCT/ SE01/ 01880
#106 HN 12.4 (1H, br), 8.5 (1K, t}, 7.7 (1H, d), 332.34
\{ 7.1 (1H, s), 3.9 (1H, m), 3.8 (2H, d), 1.1
(6H, d).
#107 N 12.42 (1H, br), 8.3 (1H, m), 7.1 (1H,s), | 346.34
7
\( 4.6 (0.66H, m), 4.1 (2.33H, m), 2.8 (2H,
s), 2.7 (14, 5), 1.15 (2.4H, d), 1.05
(3.6H, d).
#108 N/\ 12.42 (1H, br), 8.4 (1H, t), 7.1 (1H, s), no
K/S 4.2 (1H, d), 3.7 (4H, m), 2.7 2H, br), | mass
2.5 (2H, br). ion
. , br), 8.4 (1H, 1), 7.1 (1H, s), 360.30
#109 N/\ 12.42 (1H, br), 8.4 ( ) ( )
k/o 4.2 (2H, d), 3.6 (4H, br), 3.5 (4H, br).

Example #110
2.3-dichloro-5-{ N-[(1,1-dioxothiomorpholino)carbonylmethyljcarbamoyl } -4H-thieno[3.254]-

pytrole
and

Example #111 ‘
2 3-dichloro-5-{ N-[(1-oxothiomorpholino)carbonylmethyllcarbamoyl } -4 H-thieno{3.2-

b

ole




Exanpl e #105: 2 3-dichloro-5- N N clo en Icarbanpo Ineth 1 carbano 1 -4H

t hi enol3.2-blp. -rrle Exanpl e #106: - 4 MAR 2005
2, 3-dichloro-5-1N-(N-isopropyl carbanmoyl neth 1) carbanoyl|-4Hthieno 3,2- b

ol e 5 Ex@idao#3b07: 2, 3-di chl oro-5-1N-(N i sopropyl - N- et hylGRERpIHRSe

| ylmet hyl ) car banoyll-4H thieno 3 2-b ol e Exanpl e #108:

2, 3-di chl or 0-5- 1 N- (t hi onor phol i nocar bon$®Bhet h_yl ) car banoyl | - 4HT thieno 3
2-b |l e Exanpl e #109: 2, 3-dichloro-5-rN (norpholinocarbonyhnet hyl) car banoyl |

- 4H-t hi eqo 10 bijCl ExRNI\/RrTEfF #98N\H12. 5 (m 8.7 (1H, t), 8.5
(IH d),”8 m, 7.7 lH/‘t\)\, 7. .2 (2H\Y . #99cl 12. 42
(1H, br), 9. \ N (NH, 1Y), 396. 1 . N as\1hd), 7.2 1H
t), J 7.14AH, 780 (1H FO( 1hy/br) "NE. 4 2H, s), H2H, d)

#100H12. 4T (1H, br), (9.9 (1H s), 8.6 (TH t),410.46 H7.5 (1H av, 7.1 (3H,
M, 4.6 (1H, br), 4.0 (2H d), 3.6 (2H br), 2.6 (211, t) #101F12.4 (1H,

br), 8.5 (1HA solutioh of reThloroperbimzeid acid TmUCBRA)XKIHmMg70350ide) in, br), 7.1 (1H,
s),mass F3.8 (1H (3H, s).ion #10212.41 (1H, br), 8.5

(1H t)d .%omhianfg}i@g ésafgl%lgéqg’}dwﬁé%o,a swspensin ofg 2, 3-dichloroF-[A) | 207 (2H,
1) 19 dhidhorfhotinocAbiAnetin B0 %2 thie S8 3, b bR (e XAER2 # 108) in
5  dichloromethane and the reaction mixture stirred at ambient temperature for one hour. 5%
sodium metabisulfite solution (5ml) was added and the mixture stirred for several minutes.
The agqueous layer was extracted with ethyl acetate (2x 15ml) and the combined organic
extracts washed with sodium bicarbonate solution (2x15ml) and concentrated. The two
component mixture was separated using bond-elute silica column chromatography (eluent:
10  dichloromethane-dichloromethane/methanol 5% gradient) to afford the less polar product
(sulfone) as a white powder (57mg 33%) and the more polar product (sulfoxide) as a white
solid (62mg, 37%).
NMR: (sulfone} 12.43 (1H, br), 8.4 (1H, t), 7.1 (1H, s), 4.2 (2H, d), 3.9 (4H, br), 3.3 (2H, br),
3.1 (2H, br); m/z 408.33
15 NMR: (sulfoxide) 12.42 (1H, br), 8.4 (1H, t), 7.1 (1H, 5), 4.2 (3H, m), 3.9 (2H, d), 3.6 (1H,
m), 2.9 (4H, m).

Example #112
2-Chloro-5-[N-(2-indanylcarbamovyl}-6 H-thienof2,3-b]pyrrole

Cl— .~z
v/ W N

N

20 ©

5-Carboxy-2-chloro-6H-thieno[2,3-b]pyrrole (Method #10; 101mg, 0.5mmol) was
dissolved in dichloromethane (6ml) containing 2-aminoindane (68mg, 0.5mmol), 1-
Hydroxybenotriazole (HOBT) (68mg, 0.5mmol) and DIPEA (3551, 2.0mmol). The mixture
was stirred for one minute before the addition of EDAC (125mg, 0.65mmol). The mixture
25  was stirred at ambient temperature for approximately 16 hours before being washed with

water. The organic fraction was concentrated and was purified using bon-elute silica column




#1031 I N'~12.42 (1H br), 8.4 (1H m), 7.1 (1H s),357.27 | N 4.1( 2H,ime.
3.7 (0.5H, t), 3.6 (1.5H, t), 3.1 (2H, s), 2.9 (1.5H m, 2.7 (1.5H, ‘tHS‘ 103
#1.04N12.42 (1H, br), 8.4 (1H, t), 7.1 (1H, s),376.26 a4.7 (1H br), 4.1
(2H, d),we@n0dd M, OH3.7 (2H, ), 3.2 (1H m, 3.0 (1Hpcikroidoidse 21- 1,
m, 1.3 (2H, m. #105HN12.4 (1H, br), 8.45 (1H, t), 7.8 (1H d),358.35 7.1
1H, s), 4.0 1H nm, 3.8 (2H, d), 1.8 (2O m, 1.6 (2H m, 1.5 (2H m), 1.4

(2H, n). #106HN12.4 (1H, br), 8.5 (1H, t), 7.7 (1H d),332.34 7.1 1H s),
3.9 ( 1Hchmomatdgraphy(elued): ,dlcbldrofr&thazﬂ)dlc]ﬂ‘dxﬂﬁi‘dﬂﬁné/ﬂletﬁddol N6¥% gradint) id-bffer, 7.1
(1H, s),346.34 4.6 (0.66H, 1 (2.33H, m), 2.8 (2H, s), 2.7 (1 H, s),
1.15 (2ﬂzﬂ41f€oeomppwda§3beasese§ld(2ﬁr@&16219’m)2 (1H, br), 8.4 (1H, t), 7.1 (1H,

F10012. SO SR R wyh ' (.22 (S o 1 RS el 25 a3 gy ot

(4H, bry), ;_89@2114-5) V2] 31§>¢grrpl e #110 hoI ino arbon I meth 1 carbano |

-4Ht hi eno 3 pcy_ 3-dichloro-5- N 1 1-dioxothiomo Py -ole 5 and
)
Example #113

3-[N-(Benz[1,2]oxazol-3-ylmethyl)carbamovl}-2,3-dichloro-4 H-thieno[3.2-blpyrrole

Q-
S N
cl N b

10 5-Carboxy-2,3-dichloro-4 H-thieno[3,2-b]pyrrole (Method #9; 118 mg, 0.5 mmol) was
dissolved in DMF (5 ml} containing HOBT (83 mg, 0.55 mmol), DIPEA (52 ul, 0.30 mmol)
and 1,2-Benzisoxazole-3-methylamine (Eur.J.Med.Chem-Chimica Therapeutica, Jan.-Feb.-10,
No.1 p32) (89 mg, 0.6 mmol). The mixture was stirred for one minute and EDAC (106 mg,
0.55 mmol) was added. The mixture was stirred at room temperature for approximately 18

15  hours. Water was added to the solution and a solid precipitated out. This solid was filtered off .
and was washed with water before being dried under reduced pressure to afford the title
compound as a white solid (174mg) 1H NMR : 4.9(2H,s), 7.1(1H,s), 7.4(1H,t), 7.6(1H,t),
(7.8(1H,d), 8.0(1H,d), 9.2(1H,s), 12.5(1H,s); m/z 366 (M+H);

HPLC Hichrome C18 column Acetonitrile/water/0. | %TFA 5-95% over 7.5 min Rt 4.9min

20 m/z 366 (M+H)

The following compounds EWere made by the process of Example #113 using 5-
carboxy-2,3-dichloro-4H-thieno[3,2-5]pyrrole (Method #9) and the appropriate amine:
Example #114: 2_3-Dichloro-5-(N-{2-[2-(hydroxymethyl)phenyllethyl }carbamoyl)-4 H-

25  thieno[3.2-b ole |
Example #115: 2,3-D.ichloro-S—[N-(4—nhcnvlisoxazol~3-vlmcthvl)carbamovl]_—zLH-thicno[3.2—
b ole

Example #i36: 2 3-Dichlore-3- Np

thieno]3.2-b]pvrrole




Exanpl e #111 2 3-dichloro-5- N 1-oxothiono holino carbon |nmeth 1 caygigﬁ %
-4H-thieno 3.2- b ole 10 - 4 MAR 2005 WO 02/ 20530 -69 PCT/ SE01/ 01880 AR 2003
sol ution of mchl oroperbenzoic acid (mCPBA) (1l4ng, 0.85mmol) in
di chl or ogRy fiR3d 5nl) was added dropwi se to a suspensi on @L1/SE01/01880
2,3-dichloro-5-[ N
(t hi oror phol i nocar bonyl net hyl ) car banoyt 77Ut hi eno[ 3, 2-b] pyrrol e (exanple #
108) in 5 dichloronethane and the reaction mxture stirred at ambi ent
t enper atExagnple #1 0Tre2 BADichldr§65-S0dp Upy fethakicubdnvieethotywipheanl | étbyit) was added
and the mxture stirred for several mnutes. The aqueous |ayer was
ext r act edrbamayDetfivhieneldi2sblpyrele 15ml) and t he conbined organic extracts
washed with sqdi um bi carbonate sol ution (2x15ml) and concentrated. The two
. conponentl~y e was separated using bond-elute silica colum
chr omat ogr apfiy 0 di chl or onet hane- di chl or onet hane/ net hanol 5%
ess polar product (sulfone) as a white powder
. (57nmy 33%mAand thN nor & pol ar product (sulfoxide) as a white solid (62ny,
37% . NVR “(sul foHe) 143 (1H, br), 8.4 (1H t), 7.1 (1H s), 4.2 (2H d),
3.9 (4H_br), 3.3 (2H br), 3.1 (2H br); mz 408 .33 15 NVR_(sul foxide)
12.42 ((x br), 8|R(1IH t), 7 N¥RH s), 4.2 (3H m, |Rt9 (@ [d), 3.6 (1H,
m, 2.9 (4H n). anpl e #112 3-Chloro-5-fN
(2-inddnyl ) carbampyl | - 6H-t hi engf 2, 3-bl pyrrole Cl 20 z

5- Car b@payp——chl-or¢—6H+thenaft23—blpyr+rele—Methed—#16—3Hre—D. 5mol ) was
TN 203 AR dlo]| b obig.

(ol

di ssol \@élﬂ] di chlior omet ha

0. 5nmmol|), 1- Hydr ¢xybenotrijazol ) , |} andf DI PEA ’(355I ,
2. Omol|). The mi xt i rr%ééfzﬁ‘g}-’ %él@%fﬁrgh%?giggi?oe t he adfdition of

EDAC (125ngy, 0.65qmol ). T AtAZ(@HZD), Tk 1My, r ed at anbi ent tenperature
for apgroximatel yj16 hours befaore being washed with water.| Thej organic

fracti qn was concentrated and |SHpHshii ed using bon-elute silika colum - 4
MAR 7. Q05
#115° P \ 1HNMR : 4.7(2H,s), 7.1(1H,5), | 5.01 | 392
Ny 7.4(3H.m), 7.6(2H,m),
8.8(1H,t), 9.2(1H,s)
#116° 1HNMR (CDCI3) : 2.6(4H,m), |4.26 | 468
Q 2.8(2H,t), 3.0(2H,t), 3.7(6H,m),
7\ 4.1(2ZH,1), 6.3(1H,m), 6.6(1K,s),

HN 6.9(2H,m), 7.2(2H,m),
9.8(1H,b)

#1174 C0OMe E(CDCl3):3.0(2H,q), 3.8(2H,q), |4.47 | 413
o | 3.9(3H,), 4.7(2H,s), 6.6(1H.s),
| 6.7(1H,5), 6.8(1H,d), 7.0(1H,p),
7.2(2H,m)

! Amine: EP86-300884
5 2 Amine: Method #33

3 Amine: Method #34

4 Amine: Method #35




WO 02/ 20530 PCT/ SE01/01880 -70 chronat ography (el uent:
di chl or onet hane- di chl or omet hane/ met hanol 2.5% gradient) to afford thé MARAE
corrpound as a beige solid (96ng, 61 %9. NVR 11.80 (1H, br), 8.3 (1H t),

(5H (1H, s), 4.6 (1H m, 4.7 (1H d), 3.2 ( 9 (2H,

g@m@s@ Exanpl e #113 5-f N-- (Bent FCrsEfdoisdt

1 210xazo| 3-ylnet hyl) car banoyl | - 2, 3- ci €8l-or 0- 4Ht hi enof 3, 2-bl pyrroie 0 Cf
10 5- Carboxy-2, 3-di chl oro-4H-t hi eno[ 3, 2-b] pyrrole (Method #9; 118 ny, 0.5
mmol) was dissolved in DMV (5 ml) containing HOBT (83 ng, 0.55 nmol), DI PEA
(52 ul, 0.30 mol) and 1, 2-Benzi soxazol e- 3-net hyl am ne
(Eur.J. Med. Chem Chi mi ca Ther apeutica, Jan.-Feb.-10, No.1 p32) (89 ng, 0.6
mol ). The mxture was stirred for one mnute and EDAC (106 ng, 0.55 mmol)
was adddample# 18 yre was stirred at roomtenperature for apprOX| mately 18 .
15 hour% ﬁ K ARLS | 4 Thi s
solid wa 4 ' €
reduced pressure to afford the t|t|® corrpound as a vvhlte solid (174ng) 1H
NVR : 4.9(211,s), 7.1(1H,s), ,t), 7.6(1Ht), (7.8(1Hd), 8.0(1H d),
92(|Hs 12g5(1H,s); mz 366 (M)y HPLC Hichrome C 18 col um
Acetonit /0. IHY%FA 5-85% over 7.5 mn R 4.9mn 20 mz 366 (MH)
The foll ow o] un by the process of Exanple #113 using 5-
car boxy-2, 34di c roydH-t hi ene[ 372-b] pyrrole (Method #9) and the appropriate
am' ggz nmpl e ¥114:52. 3-Di chl oro-5-(1y f

(hydr oxynet hyl ) phenyl | et hyl } car banoyl )-4H 25 thienof3.2-blpy rrole
Exarml e #1152, ﬁxﬁcmmrs @vg252- (meﬂroxpmwuﬁmmm)pﬁcnylmym}chruamdyamn _
-4H-t hi eno 13. r ole Exanple #116: 2,3-1)icl al oro-5-
2- (2- rnampm{BQddem é)@mnpl@ #d hy1 00mee:. %%m:md) sotyiddn @1 tsm%l}ﬂiwbl e WO

0?,/ (2(|3j.5{3 ngpél % ﬁéﬁ‘ﬁ&ﬁ%ﬁﬁ’ﬂ%ﬂ t]1 3%)%5%5' 8" gmmol) followed by the

addition of water till the solution was just opalescent and then stirred for 2 hours at room

10  temperature. The organic solvents were removed by evaporation under reduced pressure, the
solution filtered then acidified with 2N HCI to give a thick white precipitate which was
isolated by ﬁltrlation, washed with water and dried under reduced pressure over phosphorous
pentoxide to give the title compound (83mg)
1H NMR : 2.9(2H,q), 3.5(2H.q), 4.7(2H,s), 6.8(2H,m), 7.1(1H,s), 7.2(2H,m), §.4(1H,m),

15 124(1Hs)

HPLC Hichrome C18 column Acetonitrile/water/0.1%TFA 5-95% over 7.5 min Rt 4.47min
m/z 413 (M+H)

Example #119
20  2.3-Dichloro-5-{N-[2-(3-methoxyphenyl)ethyljcarbamoyi } -4 f-thieno{3.2-b]pyrrole

Cly® H |
WA N\/\‘
o} >

O

O—

5-Carboxy-2,3-dichloro-4 H-thieno[3,2-b]pyrrole (Method #9; 100mg, 0.42mmol) was
25  suspended in DCM 10ml; 2M oxaélyl chloride solution in DCM (750ul, 1.5mmol) was added
dropwise followed by one drop of DMF and the resultant mixture stirred overnight at room

temperature. The suspension was ‘ﬁltered, the residue washed with DCM and the filtrate




car banoyl ) -4H-t hi enoF3, 2-blp, rrale S EXRNMRREM Z #114 i OH1IH NWR :

2.9(2H, q), 3.4(2H,q),.4. 55369 4.6(2H d), 5 1(1Ht), 7.1(1Hs), 7.2(3HN& 00
7.4(1H ). 8 4(1H m #1152N1IH NVR : 4. 7(2H,s), 7.1(1H,s),5. 01392 7. 4(3HN) .
7.6( 2H, 't), 9.2(1Hs) #1161H NVR (CDOI3) : 2. 6( 68
2.8(2H t) %’%%%ﬂnt), 3.7(6H ), 4. 1(2Ht), 6.3(IH M, g?[@‘:“?‘"%g‘ﬁ
6.9(2H M), 7.2(2H m, 9.8(1H b) #11. 7cMZEGDCL3) : 3. 0(2Hq

3.8(2H, ) 4. 47413 HN. 39(3H, s), 4.7(2H,s), 6.6(1H ), 6.7(1Hs), 6.8(1H, d),
7. 0(1 H, tevapotated Zdﬁﬁhessmmeﬁcd&%%qneﬁﬁ&&ﬁd ther’azR0iropsd Witk RGent IS gireAM ne:
Method #34 4 Anina: Nethod #35 - 4 MAR 2008 VIO 02) 20530 PCT/ SEBL/ 01880 - 72

Exanpl e yellaw salid which was. digvelvedyiy élGMXﬁﬁnﬂhym@r mgtragear Galoiwp c@bSnat (I0ME; 0- 4H
thieno & & DY) hs%aads Bilowed by a solution of 3-methoxyphenethylamine; 90mg, 0.4mmol)

10

15

20

and the mixture was stirred at room temperature overnight. The mixture was filtered, the
residue washed with DCM followed by 0.1 M HCI then water to give the title compound as a
white solid (98mg) 1H NMR (CDCI3) : 2.9(2H,t), 3.7(2H.t), 3.9(3H,s), 6.0(1H,m), 6.6(1H,s),
6.8(3H,m), 7.2(2H,m), 9.9(1H,s)

m/z 369 (M+H)

Example #120

CI\/\ﬂl NH
Cl Ho

This was prepared following the procedure described in Example #97 using 3-
aminohydrocarbostyril (Arch.Biochem&Biophys. 1963 109 48) was used in place of 4-
aminobenzyl alcobol and 5-carboxy-2,3-dichloro-4/-thieno[3,2-b]pyrrole (Method #9) was
used in place of 5-(N-carboxymethylcarbamoyl)-2,3-dichloro-4H-thieno[3,2-b]pyrrole to give
the title compound: 1H NMR : 3.0(2H,d), 4.7(1H,q), 6.9(3H,m), 7.2(2H,m), 8.5(1H,d),
10.35(1H.,s)

HPLC Hichrome C18 column Acetonitrile/water/0.1%TFA 5-95% over 7.5 min Rt 4.44min
m/z 380 (M+H) '

Example #121
2.3-Dichloro-5-(N-{2-[2-(2-methoxvethoxy)phenyl jethyl }carbamovl)-4 H-thieno[3,2-5 ole

/‘\../O.\'

0

e




Cl SuOd 5 2,3-Dichloro-5-(N-{ 2-[2-(nethoxycarbonyl net hoxy) phenyl ] et E)‘Hﬂ }
car banoyl )-4H thieno[3, 2-b] pyrrole (Exanple #117, 100ng, 4. 25mmol ) disH &y
in 2:1 THE : nmethanol (2nl), was treated with IN Lithium hydroxi de sol ution

(0. 25%3‘{‘2'&2@2@%' ), followed by the addition of water tiddrdgdfofgution was

just op and then stirred for 2 hours at room 10 tenperature. The
organi c solvents were renoved by evapeff&ion under reduced pressure, the
solution filtered then acidified with 2N HC1L to give a thick white
precipitate which was isolated by filtration, washed with water and dried
under reduced pressure over phosphorous pentoxide to give the title

C onpou - DRHIGED- HNNIR 2-hylirSiypht il et e abianmy] -4Hhiho[S)2-b)pys¢ie  Bxpmple
7.1(1Hs), 7.2(2H.m, 8.4(1H ., 15 12 4(1H s) HPLC H chrgnme C18 col um
Acet oni78 1ThSma: @5mmoal)radissesed s EHE Amd yader mirogen tegsther 413 (M+H)

T s S i el RN ST

Me 1H9; 0 . '

ChT By s LI sIRE weR cREH RS HCABE updRd MHAPOIABot dstimbBopuild R0
drop ofpilNVrhas1 W& foS%Att Yoo téﬁl?é@nﬁé ovéibhovAeftet eghforation todnyness the

t enperature. The suspension was filtered, the residue washed with DCM and
the fi lrhixatrewas pulil] bpobron@tegrAphyss0a 20 Berd Elwe sidiga colymnelming %itled t o

d d duced h ' |
ggggifmﬁf( Fhomraduchiyat (ks B Fdiei! DR Z0m0 b D %ﬂi A %}5@% g,
3- et hgé haglﬁg’g th%ﬁﬁgg k%@eﬂwﬁo&?%ﬁ\%ﬁfﬁéuﬁhﬁﬁh%ﬁsﬁ %dgfj at room
et Ehdiced pRAsIE b Eive Tt K () ¢ . e
ool CURETm A MR HH . 5.6 B, 5. SoHR) o pieH b Tf e D0 Tel 1y 1y
6- 6( 1M 8r c rarBbald (B8 cofindh HdelbhitrifkdbckHoon TEA 5765% G 5 i R¥ 38Rk #120

miz 411 (M-H)

156 Example #122

5-(N-{2-[2-(Carbamoylmethoxy)phenyliethyl )carbamoyl)-2,3-dichloro-4 H-thienof3.2-
blpyrrole

NH,
\S\—Z_H”
o N ¥

20 5-(N—{2—[2—(Carboxymethoxy)pheny1]cthyl}carbamoyl)-z,3-dichloro-4H-tlﬁeno[3,2-b]pyrrole
(Example #118,124mg, 0.3 mmol) was dissolved in DMF (3 ml) containing HOBT (50 mg,

0.33 mmol), DIPEA (140 pl, 0.69 mmol) and ammonium chloride (18mg, 0.36 mmol). The
mixture was stirred for one minute and EDAC (64mg, 0.33 mmol) was added. The mixture
was stirred at room temperature for approximately 18 hours. Water was added to the solution
95  and a solid precipitated out. This solid was filtered off and was washed with water before
being dried under reduced pressure to afford the title compound as a white solid (111mg)1H
NMR : 2.9(2H.q). 3.5(2H.q), 4.5(2H.s), 6.8(2H,m), 7.0(1H.5), 7.2(2H,m), 7.5(1H,s),
7.6(1H.s), 8.4(1H.m), 12.4(1H.5)
HPLC Hichrome C18 column Acetonitrile/water/0. 1% TFA 5-95% over 7.5 min Rt 4.37min



}
1

2,3-Dichloro--5-fN-(2-0xo0-1, 2, 3, 4-t et rahydr oqui nol - 3-yl ) car banoyl | - 4H-t hi eno
f3,2-bipyrrole CI This was prepared followi ng the procedure described MAR 700
Exanpl e #97 using 3- 15 am nohydrocarbostyril (Arch. Bi ochem&Bi ophys. 1963
109 48) goi n place of 4 am nobenzyl al cohol and

5-car boxﬁ gfdgl chl oro- 4Ht hi eno[ 3, 2- b] pyrrol e (Met hod #g)PCV'\résgoyagsgg in

pl ace of 5-(N-carboxynethyl carbanoyl)-2,25di chl oro-4H-t hi eno[ 3, 2-b] pyrrol e
to give the title conpound: 1H NWR : 3.0(2H,d), 4.7(1H,q), 6.9(3H M,

7. 2(2H, mhz A2%0a4f) . 10.35(1H s) 20 HPLC Hichrome C18 col um
Acetonitrile/water/0.1%FA 5-95% over 7.5 mn Rt 4.44mn mz 380 (M+H)
Exanpl e #121 2, 3-Dichl oro-5-(N-4 42-(2-net hoxyet hoxy)i

phenyl 1et h" y} car banoyl ) - 4Ht hi enof 3, 2-b pyrrole 0-1 0 C 25 - 4 MAR 2005 WO
02/ 20530 PCT/ SE01/01880 -74

F Bty T b G M RS R PR R S e

~ togeghemayichibox S?ﬁlteﬁ@kyﬁihéﬁ’ﬂﬁ ﬁmﬁamgﬂﬁmmammmeﬁ@[mﬂggﬁa@ ne (131ng,

0.5mmol ), the resultant 5 stirred solution was cooled to OCand treated with
DI AD (Qaﬁﬂatﬁpﬁr#TﬂB)amﬂthpmppmpnmraxﬁﬁe mns, then allowed to warmto room
terrperature overnight. After evaoratl on to dryness the mxture was
1) B A B D rylcarbam st] sty ng\M'th
L d| et hyl et her 20rrfL vvashed vvlth 2N NaCH
ted br| ne (5rrfL) then dried over magnesium

DCM  Th ¢
(3x5ni | %fi%r

sul phat Exdl 2. .nbii | e conpound
(45ny) L m

4, 2(LQH @my_mmmﬁﬁahﬂm_mmm rr) 7.2(2H M, 9.9(1Hs) HPLC

Hi chro Cl o rmAcetonltrlle/waterIOlo/d'FA595 %over 7.5 mn R

5. 02m n=A¢mpia 1o L0r0z 2 = - pligocarbonyimethoxsphend lethy phenyl

et hyl car waﬂlo! 1]_4%{%1%&@2051% &B&-t hi eno 3 2- b ole

Example #126: 5-(N-{2-[2-(N-Benzylcarbamoylmethoxy)phenvllethyl }carbamov])-2.3-
dichloro-4H-thienol3.2-b ole
15 Example #127: 2 3-Dichloro-3-

a S 0
\ I\ N
N
cl
H 0
Ex R NMR Rt M/z
#123 HN— 4.65 | 426

1H NMR : 2.8(3H,d), 2.9(2H.q), 3.5(2H.q),
4.5(2H,s), 6.8(2H,m), 7.1(1H,s), 7.2(2H,m),
8.0(1H,m), 8.5(1H,m), 12.2(1H,s)

%124 o 1H NMR : 2.9(5H.m), 3.03H,5), 3.5(2H,q), |4.57 | 440
| 4.8(2H,s), 6.8(2H,m), 7.0(1H,s), 7.1(2H,m),
8.4(1H,m), 12.4(1H,s)




NH2 CI 20 5-(N-{2-[2-(Carboxynet hoxy) phenyl ] et hyl
}car banoyl ) -2, 3-di chl oro-4H-t hi eno[ 3, 2-b] pyrrole (Exanple #118, 124r"rg‘, M@R. @05
mol ) was dissolved in DVF (3 m) containing HOBT (50 ng, 0.33 nmol), DI PEA
(140 1, 0.69 mml) and amoni um chl ori de (18ng, 0.36 mmh)c y qmlggﬂxture was
stirred W82 ni nut e and EDAC (64ng, 0.33 mol) was added HRa B xt ure

was stirred at roomtenperature for ap@@®xi mately 18 hours. Water was added
to the solution 25 and a solid precipitated out. This solid was filtered off
and was—weastredTwrtirwatier before— ber g arf ed under readuced presqure to
afford the titlle conpoynd as a white solid (111 ng) | NMVR : 29(2H,q),

3. 5(2H, 475 ZH . 0. 1 RN Hm, [745(1H89,

7_6(1%,@2;5 8. 4( Iy, my, 121%(1H, é%‘ggzp@%}’ﬁ'ﬁ%rfr%ﬁ%?s col um
Acetonitril e/ watkr/Qy19 AHS),-RS@Hyy 7D(HR), 1. M @HA37nin -| 4 MR 2005 WO
02/ 20530 PCT/ SE01/0188 -75 mz 412 (MtH) The foll ow ng conpounds were nade
by thed process|of Exanygl&3@EHaR, d2i4LHS) (N-12- 5 [ 2- (Carjpoxynet hoyy) phenyl ]
et hyl car banpyl ) - 2, 3-idi chl oro-4H-t hi eno[ 3, 2-b) pyrrol ¢ (Expnpl d #118) and
the appropriatg¢ am ne: [Exanple #123: 2, 3-Dichl oro-5-(

2- 12- (PR oam ,
R U IR 5. 5 AP Eo o RO} 2 90D S, R ACRLRET A0 27 07

2- (N, N- di met hylicar Wl 418 HRY,) 6. 9(28Di)) 7.0L0H,s), 7.2-

et hyl I car banoyl|) - ijenof 3, 2- bl pyrrol e Exanpl e #125:

2,3-Dikhl oro-5{( N Z-I-WPﬁmblgi‘&éHaﬂb&-ﬁillHé@hoxv) phenyl! | et hyl }-| carbanp 1
-4H-thyeno 3 2{b ole Exaﬁﬁ #126.

5 (N-{R-{2-() V{Benzyl car Iills t hoxy) phenyl | et by} carb , || dighloro-4H
thienol 3 2-bl pyxrole 19 Examle #127: 23-Dichloro-5- N{|2- 2t 4-H drox i
ridi nogcarbon | nethox hgn | - ethyl 1 carbanpyl)-4H thienao f 3 2-H]pyrrole Cl

4.5(2H's), 6.8(2 7. 1( 1H 7. 2(2H,
(209 2.3(2}1’,(;3)?3.1(1H,$1), 3.2"()1H,q), 3.5(2H,q),

OH | 3.7(2H,q), 3.9(1H,m), 4.7(1H.d), 4.8(2H.s),
6.92H,m), 7.1(1H,s), 7.2(2H,m), 8.0(1H.s),
8.4(1H,m), 12.4(1H,s)

2
n Y
Ex RNVRREIZ #1:»3@. 65ARBIMRY: INZRL.5(ZH, 80 3HE).8(2BL18), 2H, 132 3| 8964, q) ,

Example #128
($)-2-Chloro-5-{ N-[a-{ 5-ethoxycarbonyl-1.3 A-oxadiazol-2-yl)phenethyl]carbamoyl } -6~

thieno[2.3-blpyiTole

@)
3 N /N\N
= 0~
Cl S 0
o

5-Carboxy-2-chloro-6H-thieno[2,3-5]pyrrole (Methed #10 172mg, 0.86mmol) was
dissolved in DCM (10ml) containing HOBT (115mg, 0.86mmol), DIPEA (331mg,2.57mmol)
and ethyl (S)-5-(c-aminophenethyl)-1,3,4-oxadiazole-2-carboxylate trifluoroacetate (Method
10  #16; 322mg, 0.86mmol). EDAC (205mg,1.07mmol) was added and the mixture stirred at
ambient temperature for 16 hours. The reaction mixture was filtered and the filtrate washed




8.0(1H M, 8 5(1H M, 12.2(1H s) #1241H NVR : 2.9(5H ), 3.0(3H s),

3.5(2H, q). 4. 57440 4.8(2H,s). 6.8(2H M, 7.0(1H ), 7.1(2H ), 8. 4(1F AR 2005
12.4(1H's) - 4 MAR 2005 WD 02/ 20530 - 76 PCT/ SE01/01880 #1251H NMVR :

2 9(2H,q), 3.4-3.7(10H M, 4.5484 ~O, 4. 8(2H,s), 6.8(2H ),

7. 1(2H 3"0@%%% M, 12.4(1H s) #126NH H NVR : 2. 9( 2H, q) PZ%%@Q@E‘}

(2H d) . 5. 26502 4.6(2H,s), 6.9(2H ) . 7 0(1H s). 7.2- 7.4(7H ).

(1H M. 8.6(1H N, 12 4(1H s) #1271H NVR : 1.2.1.5(2H, 1),
3

4

4 m,

D3 ofith g ngdebyid ie . water Wtd Alyin Povet plagfidsinnt selppbio d,

2( 2H, @bncéhnfafiddts orude MhafkHaMvas %ﬁ sy SondBl@spiliea #didthr chréhhtepapby N a-

5-ethox carbon 1-1 3 4-oxadi azol - 1 heneth i carbanmb 1 -6H
t hi enol Zsliieﬂiﬂ -DEM/Ethyb adotale ghrbiont -2k )i 6+he title naihpoido(lfgme ol ) Met hod

#10 172 0. 86nmmol ) was _dissoly ) a 115nyg,

0. 86molMRCH BOH. (55 35 30210, BrAdErLOnsa Dot 7. SR R4

(S W%&ﬁ adi azol e-2-carboxylate tri.fluoroacetate
(I\/Etg a]ﬁé&@gﬂﬁ% ?OgSEDAC (205ng, 1. 07nmmol ) was added and t he

m xtureghiqgued at anbient tenperature for 16 hours. The reaction mxture
was filtered and the filtrate washed - 4 MAR 2005 WO 02/ 20530 PCT/ SE01/ 01880
-77 with dilute hydrochloric acid and water. After drying over nagnesium

sul phat e and
Example #129

(S)-2-chloro-3-{ N-[o-(4-methoxycarbonyloxazol-5-yl)phenethyllcarbamovl } -6 /-thienof2.3-
10 5 ole

4.
8.
1.
of
7.

5-Carboxy-2-chloro-6H-thieno[2,3-b]pyrrole (Method #10, 100mg, 0.5mmol) was
dissolved in DCM (10mI) containing HOBT (68mg, 0.5mmol), DIPEA (193mg, 1.5mmol)
and methyl (S)-5-(0-aminophenethyl)oxazole-4-carboxylate trifluoroacetate (Method #32,

15 230mg, 0.5mmol). EDAC (143mg, 0.75mmol) was added and the mixture stirred at ambient
temperature for 4 hours. The reaction mixture was diluted with ethyl acetate (75ml) washed
with dilute citric acid, water and brine, dried over magnesium sulphate and concentrated. The
crude material was purified by bond elute silica column chromatography (elent - DCM/Ethyl
acetate gradient 0-50%) to give the title compound (147mg, 34%).

20 NMR 3.05-3.15(1H,m); 3.2-3.25(1H,m); 3.8(3H.,s); 5.85-5.95(1H,m); 7.1(1H,s); 7.15(1H,8);
7.15-7.25(5H,m); 7.75(1H,d) 8.4(1H,s); 11.74(1H,s); m/z 429 '

Example #130
2-Chloro-5-{ N-[o-(3-pyridyl)phenethyl]carbamoyl -6 H-thieno[2,3-blpyrrole




concentration the crude material was purified by bond elute silica colum
chromat ography (eluent - DCM Et hyl acetate gradient 0-20% to gi ve~ thhdAR 2005
title conpound (104ny, 279% NWVR 1.3(3H, t); 3.3-3.5(2H, m; 4.4(2H, q);
5.5-5.6(1H n; 7.05(1H,s); 7.15(1H,s); 7.2 5 7.35(5H n); 8, 1 ;

11. 84(1 ,9)02)2%39 444.9 Exanpl e #129 -2-chloro-5- N- a- 4- %Hz:ﬁ)bon

| oxazol -5- 1 heneth 1 carbanmp 1 -6H-thipga 2 3- 10 blnyrrole O C

5- Car boxy- 2-chl oro- 6Ht hi eno[ 2, 3-b] pyrrol e (Method #10, 100ng, O0.5mmol) was
di ssolved in DCM (10m ) containing HOBT (68ng, 0.5mmol), DI PEA (193ny,
1.5mol) and nethyl (S)-5-(a gm henet hyl ) oxazol e- 4- car boxyl ate
trifluoroacetate (Meth Ong, O0.5mmol ). EDAC (143ng, 0.75mmol) was
added and th i e e abi ent  tenperature for 4 hours. The
reacti o) } I with ethyl acetate (75nl) washed wth dilute
citric acid, ied over magnesi um sul phate and
concentrated.” The "“crude nate as purified by bond elute silica colum
chromat ography (eluent - DCM #t hylf acetate gradient 0-50% to give the
title conpound (147ng, 349%. KR 3. 05-3.15(1H, m; 3.2-3.25(1H m;
3.8(3H,s); 5.85-5.95(1H, mM; 7.1(1H,s); 7.15(1H,s); 7.15-7.25(5H n);

7.75(1H,d) 8 ) 1 2l 118 07 1362 - hhRbod- N- f
a- ( 3E pyr i zjyl ?f)éu%ﬁ%ﬁ%f%ggfégﬁ%%nﬁxz%@?ﬁéﬁ@a@ﬁf}yr rol %’ Y F?%%OS WO
02/ 20538isEsiéSRIENA88]) cofaifing MOBTa68ax 0. Zmmiol o DIPEA-(1 B3 mpd[Sifeld pnd

pyrrole (Method #10, 100ng, O.5mmol) was dissolved in_ DCM 1om1 cont ai ni ng
HOBT ( 68AG;pyidshphengthyRinpEAdibydaehtpride (b i) Ghemmdoc., 1950, 72, 1988; 135mg,

Totih "L BEmmOB KPS s BBl 4 de ool i AR30 AAOERE mi i ur o
stirred, Reﬁ%eﬁe\t 16a %@@g&%ﬁ%%ﬁﬁe RN GRuted REtH QB dctd iSO, ratlS

diluted w , water (20ml) was added and the pH
adj ust e(20ndl) Wavhddeddint WhepMwdiustdlto 7iwittadihde hiidreckioge neid. Thaotgawi frantien
separated washed wth water and brine, dried over _rragrﬁﬁli um sul phat e adnd
concent Was separated washed with water and brine, dried over magnesiumsulphate and concentrated.

The crude material was purified by bond elute silica column chromatography (eluent - Ethyl

10  acetate ) to give the title compound as a solid (128mg, 67%).
NMR 3.0-3.2(2H.m); 5.2-5.3(1H,m); 7.05(1H,s); 7.1-7.2(2H,m); 7.2-7.4(5H,m); 7.8(1H.d);
8.4(1H,d); 8.55-8.65(2H,m); 11.71(1H,s); m/z 381

Example #131
15  2.3-dichloro-3-{ N-[o-(3-pyridy])phenethyl)lcarbamoyl }-4H-thieno[3.2-b]pyrrole

Clm S

N /N AN

cl N0/\
N'--.

5-carboxy-2,3-dichloro-4 H-thienof3,2-b]pyrrole (Method #9, 118mg, 0.5mmol) was
dissolved in DCM (10ml) containing HOBT (68mg, 0.5mmol), DIPEA (193mg,1.5mmol), o-
20  (3-pyridyl)phenethyl)amine dihydrochloride (J. Am. Chem. Soc., 1950, 72, 1988; 135mg,
0.5mmol). EDAC (143mg,0.75mmol) was added and the mixture stirred at ambient
temperature for 16 hours. The reaction mixture was diluted with ethyl acetate (100ml}, water
(20m1) was added and the pH adjusted to 7 with dilute hydrochloric acid. The organic fraction

was separated washed with water and brine, dried over magnesium sulphate and concentrated.




The crude material was purified by bond elute silica colum chromat ggr hZ)GUS
(eluent - Ethyl 10 acetate) to give the title conpound as a solid (1 8@8‘
67% . NVR 3.0-3.2(2H,m; 5.2-5.3(1H m; 7.05(1H,s); 7.1-7.2(2H, m

7.2-7. 4( 8(1H7 d); 8.4(1Hd); 8.55-8.65(2H m; mz 381
Exanpl e %?@g 2 3-dichloro-5- N 0- 3- d 1 heneth 1 car%gi%s’% ﬂ%}?hl eno 3
2-b ole C S 5-carboxy-2, 3-di chl oro- 4H-tA8 eno[ 3, 2-b] pyrrol e (Met hod #9,
118nmg, 0.5mmol) was dissolved in DCM (1 Orl) contai ni ng HOBT (68rrg,

0. Smmol ) I

di hydr oc m%rﬁrgegnﬁtlﬁﬁﬁ] em %bc{nﬁ e%g%%&cgg&h%%ﬁ%%g%i 3' 5rrrm|) EDAC
(143ng, Mﬁmﬂlb)glmheaddedmpmhdh‘seambdt(ﬁlﬂmg,s?m%) ed at anbl ent tenperature
fpr 16 hours. The reaction mxture was diluted with et acet at e £100n11)

wat er  (BNRLY-OvieX 2Heral @ -ZxAd (1) A 12828 wd 1.5 7AHM); SﬁﬂH dely dri6Eidghi ¢

Cacid. T ted washed with water and brine, dried
over %é@?ﬁﬁ%ﬁ?@ﬁ@@&%ﬁéﬂﬁﬁe&ﬁ?% - 4 MAR 2005 WD 02/ 20530

PCT/ §E01/ 01880 -79 The crude nmateri al vvas purified by bond elute silica

col utm chr omat ography (eluent - Ethyl acetate) to give the title conpound

as a sol Examhple#g32 34%9 NWR 3.0-3.3(2H,nm); 5.2-5.3(IH M; 7.1-7.2(2H m;

7.2-7.4(5H m; 7. 85(1H dt) 8. 4&1H dd); 8.6(1H, s) 8. 75( 1H, }){ 12. 28(I H, s);

nz 417 8)- 3-phenyl-1.2.4-oxadiazol-5-yl henc 1]carbamoyl }-6H-thieno[2,3-

(S)-2- Crﬂ]or O-lS-f N[ a- (3: phenyl -1, 2, 4- oxadi azol - 5- ~phenet hyl | car bax

oyl | - 6H- 2 3- bole dS'S 10 . 5-Carboxy-2-chl oro-6Hthieno[ 2, 3-b]

pyrrole (Method #10, 201ng, Lagol) was dissolved in DCM (15ml) contai ning

HOBT (148ng, 1.1mmol), DI PRAX(387ng, 3mmmol) and (S)-5

(a- am nophenet hyl ) - 3- phenyl 4- oxadi azol e trifluoroacetate (Method #18,

379mg, | mmol). EDAC 4238¢ ' [

anbi ent tenperature

filtrate dilute

wat er. AftergdhRyi

materi al wag

Cl S

10 - 5-Carboxy-2-chloro-6H-thieno[2,3-5] pyrrole (Method #10, 201mg, 1mmol) was
dissolved in DCM (15ml) containing HOBT (148mg, 1.1mmol), DIPEA (387mg,3mmol) and
~ (8)-5 (o-aminophenethyl)-3-phenyl-1,2,4-oxadiazole trifluoroacetate (Method #18, 379mg,

Immol). EDAC (238mg,1.25mmol) was added and the mixture stirred at ambient temperature
for 16 hours. The reaction mixture was filtered and the filtrate diluted with DCM (50ml)

15  washed with dilute hydrochloric acid and water. After drying over magnesium sulphate and
concentration the crude material was purified by bond elute silica column chromatography
(eluent - DCM/Ethy! acetate gradient 0-20%) to give the title compound (120mg, 26%);

NMR 3.3-3.6(2H,m); 5.5-5.7(1H,m); 7.1(1H,s); 7.15-7 4(6H,m); 7.55-7.65(3H,m);
8.05(2H,d); 9.05(1H,d); 11.9(1H,s); m/z 449
20

Example #133
2.3-Dichloro-5-[N-(1-hydrexyindan-2-yl)carbamoyl]-4 H-thienol3.2-b1pvrrole

s HQ
CIWRLC@
Ci AN

25




(eluent - DCM Ethyl acetate gradient 0-20% to give the title corrpougﬁl"‘
(120mg, 26%: NWVR 33-3.6(2H. m; 5.5-5.7(1H m; 7.1(1H,s): 7.15-7. 47 éHiAR A0
7.55-7.65(3H,n); 8.05(2H,d); 9.05(1Hd); 11.9(IHs); mz 449 20 Exanpl e
#133 2, 3-Di chl oro-5-fN-(1- h, yi ndan- 2-yl ) car banoyl | - 4H t hi -bl pyrrol e
C 25 - WOMRSHO5 WO 02/ 20530 PCT/ SE01/ 01880 - SO ROt

5- Car boxy- 2, 3-di chl oro-4H-t hi eno[ 3, 2- b]ggr+ ol e (Method #9, 329 ng, 1.4 mol)
was dissolved in DCM (20 nml) containing HOBT (189 m( & 1.4 mmol), DI PEA

(0.5 mM, 2.8 1), 4Ry 2-am Rei |5 :,g.lgg 4 bl VR ) -
The reacti onS'%()ﬁ[ ef%@wgﬁgﬁéﬁ%ﬁj& m nu@g&gﬁg@ES%\gg%%gG my, 1.6 nmmol)
was  addgigsoJdagn TREME (20 'cbhtuiﬁn%\m]ﬂ‘ (18%dg at.4 Tarnoly DIPEAN@raml 1268 fomiol)
approximately 1% hours. The resulting solution was washed with water _ (20

m ) andadd E—ami,minggt_l-llagefb/(lj@m% #ift, 260 mg, A .4Domol 2 I&hcg@aqﬁioyl .D;iJFWéﬂ WAy sHTed
Cnder i GoemipRe 430 FDAG (406 @ { famiof Ao icteh R ER BT MR8 oy
14%-. NVR._ 2.8 - | :

725 g byl ibe apbrbhapndifhs sbp Whehiting Stiopodt washed bdirker

2, 3- Di cploghnapd ¥ b layer extracted with DCM (2 x 20 ml). The organic extracts were

2S) - 1- hydr oxyi ndan-2-yl ) car banoyl | -4H-thi eno[3,2--b_|Ip rrole C 15 HOH N
~,, andcombiaed|deied DI6r Magnddium|suipbats-anfcorrenpted nnderdediepd REEAHUD 1O g1ve

car bam?;{]le dﬂ‘é?oﬁagbﬁﬂf asBa %z_h?teoslo%d %7(5_'1?1g? H%}. 11
NMR: 2.8(1H,dd), 3.2(1H,dd), 4.4(1H,quin), 5.1(1H.d), 7.1(1H,s), 7.2-7.4(4H,m), 8.7(1H,d),
10 12.4(1H,5); m/z 366 (M-H)

Example #134
2.3-Dichloro-5-[N-((S, 25)-1-hydroxyindan-2-yl)carbamoyl]|-4H-thieno[3 .2-blpyrrole

S HQ
cl NN

and

15

Example #135
2.3-Dichloro-3-[N-({ Iﬁ,_ZR}—1—hvdroxvindan—2-vllcarbamovl]—4H—thieno[3,2—b1pvrrolc

HQ
CimH E
ci NoOoY l j

2 3-Dichloro-5-[N-(1-hydroxyindan-2-yl)carbamoyl]-4H-thieno[3,2-b]pyrrole
(Example #133) was subject to preparative HPLC under the following conditions to give 2,3-
dichloro-5-[N~((S, 25)-1-hydroxyindan-2-yl)carbamoyl]-4H-thieno{3,2-b]pyrrole as a white
solid (9 mg) and 2,3-dichloro-5-[N-((IR, 2R)-1-hydroxyindan-2-yl)carbamoyl}-41-

20

25  thieno[3,2-b]pymrole as a white solid (12 mg).

Instrument P.E Series 200 system 1




20 2, 3-Di chl oro-5-[ N- (1- hydroxyi ndan-2-yl ) car banoyl ] - 4Kt hi eno[ 3, 2- b] pyrrole
(Exarrpl e #133) was subject to preparative HPLC under the followi ng -4 MAR 00
conditions to give 2, 3-

di chloro-5-[N-((1S, 28) 1- hydr oxyi ndan- 2-yl ) car banoyl ] - 4Ht bi en 1[

e as a WHQ®208% id (9 ng) and bCIRES1850
2,3-dichloro-5-[ N ((I R 2R) - 1- hydr oxyi nd?zl 2-yl)carbanoyl ] -4H 25

t hi eno[3 2- b] pyrrole as a white solid ( [||strurrent JP. E Series 200

b] pyrr ol

syste MAR-28085—WO-02/ 28630 P SECL””SSG 8+ at-pak AD
(250mm )C(ﬂlﬂ@ﬂm’r) No. ADOO(@W@&%?QW@%W@@Q@ E@ﬁ% i)

Fl oW mHgmra—Wavetrengtth25 1 npte—ToncentTatTom g/ M1 ECOA + goni cati on
Exanpl 2 Chl or o- 5- IM¢$ drox ' dan-2- 1 carbanp 1 -6H-thiefgo 2 3-b

ole C &% g%ﬁl/lthm eno[ 2, 3-b] pyrrol e (Method #10§ 280 nyg,
1.4 | SSO ved n (20 M) containing HOBT (189 ny, 4 mol ),
DI PEA @&,m , 2.8 mmol) | @Rigmr am noi ndan-1-ol (Method #36, 250 , 1.4
mol ). | The reaction mixtyre was stirred for one minute and EDAC {306

1.6 Wavetengtidded. The {ridatmon nixture was stirred at roomte
' wat er 10

for ap
(20 n Samlqmca@m@ms |akﬂés/méiaﬁ’é%ﬁé-oﬁ°w@ﬁ°fbov| (2 x 20 m). The ¢rganic
ext r act-s—were—ecombrred—dred—over—TaynesT unT sutpiTate ard- Concent at ed
under reduced pressure to give the title conpound as a white solid (78 ng,

179 . Nﬁ@g&ﬁldd) 3.2(1H dd), 4.4(1Hquin), 5 1(1Ht), 5.6(1H, d),

7. 1( 1H (5H, m, 8.4(1Hd), 11.8(1Hs); mz 331 (MH 15 Exanple
#137 2h&@usfﬂ-91w- G =~hdrodvitidah Dy edibAndyl 16 Hethiemb{Af3-dipyroteh- 2- 1 car bano
1-4H-t hi eno 2-

0 ST

5 5-Carboxy-2-chloro-6H-thieno[2,3-b]pyrrole (Method #10; 280 mg, 1.4 mmol) was
dissolved in DCM (20 ml) containing HOBT (189 mg, 1.4 mmol), DIPEA (0.5 ml, 2.8 mmol)
and 2-aminoindan-1-o1 (Method #36, 250 mg, 1.4 mmol). The reaction mixture was stirred

erature

for one minute and EDAC (306 mg, 1.6 mmol) was added. The reaction mixture was stirred at

room temperature for approximately 18 hours. The resulting solution was washed with water
10 (20 ml) and the aqueous layer extracted with DCM (2 x 20 ml). The organic extracts were

combined, dried over magnesium sulphate and concentrated under reduced pressure to give

the title compound as a white solid (78 mg, 17%). )

NMR: 2.8(1H,dd), 3.2(1H,dd), 4.4(1H,quin), 5.1(1H,t), 5.6(1H.d), 7.1(1H,8), 7.2-7.4(5H,m),

8.4(1H,d), 11.8(1H,s); m/z 331 (M-H)

15

Example #137

2.3-Dichloro-5-[N-(1-hydroxy-1,2.3.4-tetrahydronaphth-2-yl)carbamoyl] -4 HH-thienof3.2-

bipyrrole

i S (;)H

\ /0 N\C©
N
Cl
Q

20 . 5-Carboxy-2,3-dichloro-4 H-thieno[3.2-6]pyrrole (Method #9; 216 mg, 0.9 mmol) was

dissolved in DCM (15 ml) containing HOBT (122 mg, 0.9 mmol), DIPEA (0.3 ml, 1.8 mmol})




b role C 20 5-Carboxy-2, 3-dichloro-4H1thieno[3, 2-b] pyrrole (Method #9; %%{]ﬁ
ng, 0.9 mol) was dissolved in DCM (15 m) containing HOBT (122 ng, IO.MQ )
mmol ), DIPEA (0.3 m, 1.8 nmol) - 4 MAR 2005 WO 02/20530 PCT/ SEO1/01880 -82
and 2-am no-1, 2, 3, 4-tetrahydronapht h-1-ol (Method #39, 150 0.9 mmol ).
The reacWPIR/205Pxt ure was stirred for one ninute and EDAd’({TrZTg%"lﬂ’jf’sol. 1 mol )
was added. The reaction mixture was stggred at roomtenperature for
approximately 18 hours. The resulting solution was washed with water (20

m dt I t ] Q.m Th A

frhot | o eREigchaRrE R CanobRoLR L ehPuge iy 10dubdy prady r #8%6n . ¢ e
titl afred 40| | : 8 . 4sldddel, dikdrgd) ,
2|. 9( iH, %%,EEEH%!.I%( 1H, gd@bﬁéﬁ%ﬂﬁ% %bciiﬁl)@fq@l@g% ?I@#)IW?O%}(‘?H s) @BST%@(I%E prng) )

6. 8( 1H, mjixtuve Wslstirekd]) at rodm tériperathire fér 2fprbkimately 18 hidhtsd )Ihe Geshiting solwon m Z
380 (MH). 10 Exanple #138 2 3-Di chloro-5- N 6-fluoro-l-h dr8x ' nq_ﬁn-z- [
car banoWps washad water (0 gil)sand the aqusouslagengxiracted gt IBEM (4520 ml). The

) KA 8 Bl o 2 (2
2-am nOc&n\-Ag&M B4 whitdl g (760 Meg, hagh) # RB4R 1081 Aithn), Oz.én%m%d))?z.gtﬂl}e,m),eact i on

m xture s stirred for one mnute and EDAC (138 , 0.7 mol ) was added.

The r eadB(1,qd), ¥t B, quim)s 4 S{ 1 Hme d5 . 2¢1 H, o fb{ Hlbrs). .- 818, 9)0f-0tlgbddxi mat el y 18
hours. The resulting . solLution 0 washed with water (20 m) and the
aqueous741éw)’§x3(ﬂggi)e’2‘5d&*’&) {&i(‘é@b m ). The organic fractions were
conbi neg]{fggogwﬁfntrat ed under reduced pressure to give a white solid.
PurificatTon by flash col unm chronat ography (| sohexane: ethyl acetate 1:1)
gav the title conmpound as a white solid (70 ng, 14%. NMWR 3. 0(1H, dd),

3.3(1H, M, 4.6é1H,q), 4.9(1Ht), 5.5(1Hd), 4.9(1H mM, 6.9-7.2(4H m,
8. 1( 1H, ¥xam ,brs); mZzZ 383 (MH) 25 Examle #139 2 3-Dichloro-5- N

7- met ho ; h, dr an hs
t hi enol drox né‘antﬁ— 1

WA N\CQ/F
Ci N

15  5-Carboxy-2,3-dichloro-4H-thieno[3,2-b]pyrrole (Method #9; 141 mg, 0.6 mmol) was
dissolved in DCM (10 ml) containing HOBT (81 mg, 0.6 mmol), DIPEA (0.2 ml, 1.2 somol)
and 2-amino-6-fluoro-1-indanol (Method #38, 100 mg, 0.6 mmol). The reaction mixture

was stirred for one minute and EDAC (138 mg, 0.7 mmol) was added. The reaction mixture
was stirred at room temperature for approximately 18 hours. The resulting solution was

20  washed with water (20 ml) and the aqueous layer extracted with DCM (2x20 ml). The
organic fractions were combined and concentrated under reduced pressure to give a white
solid. Purification by flash column chromatography (Isobexane:ethyl acetate 1:1) gave the
title compound as a white solid (70 mg, 14%). NMR 3.0(1H,dd), 3.3(1H,m), 4.6(1H,q),
4.9(1H,1), 5.5(1H,d), 4.9(1H,m), 6.9-7.2(4H,m), 8.1(1H,d), 12.4(1H,brs); m/Z 383 (M-H)

25

Example #139
2 3-Dichloro-5-[N-(7-methoxy-1-0x0-1,2,3.4-tetrabvdronaphth-2-yl)carbamoyil-4.H-

thienof3,2-blpyrrole




- 4 MAR 2H5 WD 02120530 PCT/ SE01/01880 -83 Cl M
5- Car boxy- 2, 3-di chl oro-4H-t hi eno[ 3, 2- bl pyrrol e (Met hod #9; 216 ng, 0[9 Mﬂ;
vvas dlssolvedln DCM (20 m) containing HOBT (122 ng, 0.9 mmol ), DI PEA (0.3

, nd2amno7rrethoxyI-ox01234tetrah | ene
((Far maco WePiahos )] .(1985), 5 40(6), 422-428). 204 ny, ¥%E@&%ﬂ‘?

reaction mxture vvas stirred for one m 8% e and EDAC (206 ng, 1.0 mmol) was
added. The reaction m xture was stirred at roomtenperature for

approxi mately g8 hours. The gesulting | ution was washed with water (20 m)
and t he C : (2x20 nl). The organic fractions
wer e conbi ne reduced pressure to give the title
conmpound as 2799 . NWVR 3.0(1H,dd), 3.1(1H, dd),
3.3(2H, m ,cf. 8(1HN), ; .2(4H, M, 8.6(1Hd), 12.2(1H, brs);
mz 408 (MH). Ex | e @140 2 -D|chlor05 N 2-indan i carbano 1-4Hthieno
3 2-bole X HO 5-Carboxy-2, 3-dichloro-4H-thi eno[ 3, 2-bl pyrrol e (Met hod
#9, 45 ng, O 51eanmmy)z3mxsh10fu-¢ﬁqlﬂ¢nd[a" mb]@ly&o(e]mdsm&d#@ ;12162ma 0.9 eirhiel) avas ( 28
ng, 0.21 mmol), di-isopropylethylamne (O. 57 mol ) and HATU (80 nmg,
0.21 mré+8f0 @mm‘g@l)\ﬁ@n@u@wwé@dm Qaﬂmm@),twalmm, }.8mmol)

2oot at o0 o4O AR R RRort BB b g R e B SE @bp g '™
filtgr ef“)@”dﬂmsﬁrﬁ%&dwmﬁ "Pd Rk AktemPile W AL ﬂa&%ﬂ?@mﬂ ut

chromat ogr aphy using a gradient of ethyl acetate in Iso-hexane (0-50% as
el uent E®AL206 ing, 1.0tmhmol} vrap added, Tt zeaBfidn mitbiufeokhsostirred a8 readmtdmaperpucec edur e

to the process . of Ie #140 the followi ng exanples Were(grepared - 4
MAR 7005°TABPERXID8 S. pERY 1SRG Ry selgborwanwWaghed mith water (Remiband the N

3-meth Lé]l?b@ﬁ?fa?ef éxn‘a]c:te%ﬁl 6&(%@%) 'I%'é' oréﬁnfc ﬂ‘éﬂ:ﬁ%ﬂg J-;v%ife cohr)nb%{gi and

concentrated under reduced pressure to give the title compound as a brown solid (100 mg,
10 27%). NMR 3.0(1H,dd), 3.1(1H,dd), 3.3(2H,m), 4.8(1H,q), 5.8(1H,s), 6.9-7.2(4H,m),
8.6(1H,d), 12.2(1H,brs); m/z 408 (M-H).

Example #140
2.3-Dichloro-5-[ N-(2-indanvyl)carbamovl1-4H-thieno[3.2-blpyrTole

CI/ H 0O
Vavs®
o, Y N

5-Carboxy-2,3-dichloro-4H-thieno[3,2-b]pyrrole (Method #9, 45 mg, 0.19 mmol) was
dissolved in DMF (10 mi) with 2-aminoindan {28 mg, 0.21 mmol), di-isopropylethylamine
(0.1 mi, 0.57 mmol) and HATU (80 mg, 0.21 mmol). The mixtures were stirred at ambient

15

20  temperature for approximately 16 hours. The mixture was partitioned between water and
ethyl acetate and was washed with water (x 5). The aqueous phase was dried, filtered and
concentrated, and the residue purified by silica bond-elut chromatography using a gradient of
ethyl acetate in iso-hexane (0-50%) as eluent to give the title compound, m/z 351.

256 Following a similar procedure to the process of Example #140 the following

examples were prepared:



Exam | e #142: 23-Dichloro-5- N 4-hydroxy-1. 1-di oxotetrahydrot hi ophen-3 '%

carbano 4H-thieno[ 3, 2-bl pyrrole 5 Exanple #143: 23-dichloro-5- N RE4AH 2003

| -N- 1-0ox0-1 2 3 4-tetrah drona hth-2- Ineth 1 carbano Jnmeth 1 carbanp 1

Hthieno 13 2-b ol e Exanpl eRM z #141329 f 1IN ' NH 0#142%%28 89 HO

#143' 40WOPKFNSY® 0 1 Anine: Method #37 10 Exanpl e #144 2-¥&Y/ 1

2-0x0-1 2 3 4-tetrahydroquinol -3- 1 carggnoyl -6Hthieno 2.3-pyrrole CI 0

5- Car boxy- 2- chl or 0- 6H t hi eno[ 2, 3-b] pyrrole (I\/Ethod #10: 101 ny, 0.5 mmol)
2

- oS PR e 2427- 32]
(99 WQ&MT (68 ng, 0.5 mml) and Et3N (55 ny, 0 5 mol). The
m xt ur or 1 minute before the addition of EDAC 96 ng, 0.5
ol ). Exdm 2403 3AD; )23 BU-(PEHARES ). DERBOtetb ydrothiof d)oarhe red
at anbient tenperature for approximately 18 hours before be| ng poured into
wat er (&4- 3 evigorously and filtered. The recovered solid was
washed p ample #143: 2.3-dichloro-5-(N-{ N-methyl-N-[(1-oxo-1,2.3 4-tetrahydronaphth-2-
Dmethvl]carbamoylmethyl }carbamoyl)-4 H-thieno[3.2-b ole
al S
\ /N R
N
Cl B 0
Example R M/z
#141 329
a8
NH ©
142 NH ,0 365
HO ©
#143° 1\/@ 491
NH N
T

I Amine: Method #37
10

Example #144
2-Chloro-5-[N-(2-ox0-1.2.3 A-tetrahydroquinol-3-yl)carbamoyl1-6H-thieno[2.3-b]pyrrole

5-Carboxy-2-chloro-6H-thieno[2,3-b]pyrrole (Method #10; 101 mg, 0.5 mmol) was

15  dissolved in DMF (2.5 ml) containing 3-amino-3,4-dihydro-2(1H)-quinolinone {J Med Chem
(1986) 29 (12) 2427-32] (99 mg,0.5 mmol), HOBT (68 mg, 0.5 mmol) and Et;N (55 mg, 0.5
mmol}). The mixture was stirred for 1 minute before the addition of EDAC (96 mg, 0.5 mmot).




with water, ether and dried to give the title conpound as a anor phous
sol i d. (161 mg) NVR (DVSOd6): 11.96 (1H, s), 10.36 (1H, s), 8.50 (TIH M4j 2005
720(2H , 7.19 (1H, s), 7.09 (1H, 5 s), 6.96 (1H nm, 6.91 (1IH M, 4.72

(1H, , m; MN346. 14. Exanpl e #145 2-Chl oro- 5-%5{

(1, 2.3, 4“&&?%9% dr ogui nol - 3 yl ) car banoyl | - 6H t hi enof 2, 3- bl FRESVIS 10

5- Car boxy- 2- chl or o- 6H-t hi eno[ 2, 3-b) pyr-r@g® -( Met hod #10; 157 ng, 0.78 mmol)
was dissolved in DM (4 m) containing 3-amno-1, 2, 3,4-tet rahydroqui nol i ne

) b 7 0.78
ol ) THE TR £ Anned at MOy (chpecdiie, {r (Bpfindiel 18 TRP R8P Be

(149 ng pdiretBintanlajer (30 enl)) Stirtd’devfgemusb'taﬂdriéltbrai diib iretviveted nsolid avasrweashed
approxi mately 64 hours before being t{)artltl oned between 15 wat er and Et OAc.

The or gawitl svaigsy etherandadriog torgi viathsrtitlescompornd as aqpmasphoussatidg! 61wmgk r NMR

* ohr ot GPASRAE: O O ERCHER CI D830 1BR0). a OB mid 53T Tootit

Et / f h lid (44
o5 SR I ST AR SO (8

690 (2H, ), 6.48 (2H, m, 5.8 (1H br), 4.18 (1H, n), 3.05 (1H, t), 2.85
(2H, 20 m; M+ 332.17. Exarrple #146 2-Chloro-5- N 1-nmeth 1-2-oxo0-1 2
3. 4- t et rExample #1#Po| -3- | carbamp | -6Hthieno 2 3- hipy rrole Cl 25 - 4 MAR

[JCS
1965 1080-10 ) and HCBT (54 ng, O. 4 mol ). The m xture
was stirg ) e addition of EDAC (77 ng, 0.4 mmol ). The
m xture was sg tenperature for approximately 18 hours
before being partiHi oneHl be mfgn wat er and Et OAc. The organics were washed
with water, saturated aqueous MaHCO3, water, saturated brine and dried. The
organics were_filtered, concentrated and rec@%stallsed from EtOAc t;) af ford

thel®itle coﬁrﬁéﬂ%ﬁ’a yAsChipropiihisnele. S 8lnyaroles@¥pthed #RR1 44 mgg 078 ) WES 54
(1H, d) Ails(s?a%d l_b% 4{4 @12?#&1'5'11%7) 3 afmifl- 1(22ﬁ¢t£ﬂ‘ahyﬂro%§m(om [fr)IWIeti3 Gfenf 3H

? (1982) 25 (1) 68-70] (115 mg, 0.78 mmol) and HOBT (105 mg, 0.78 mmol). The mixture was
stirred for 1 minute before the addition of EDAC (149 mg, 0.78 mmol). The mixture was
stirred at ambient temperature for approximately 64 hours before being partitioned between

15  water and EtOAc. The organics were washed with water, saturated aqueous NaHCO;, water,
saturated brine and dried. The organics were filtered, concentrated and chromatographed on
Fluorochem silica 40-63u 60A (eluent 40:60 EtOAc/isohexane) to afford the title compound
as an amorphous solid (44 mg). NMR (DMSOdg): 11.94 (1H, s), 8.04 (1H, d), 7.16 (1H, s},
7.06 (1H, s), 6.90 (2H, m), 6.48 (2H, m), 5.8 (1H, br), 4.18 (1H, m), 3.05 (1H, t), 2.85 (2H,

20 m); MH' 332.17.

Example #146
2-Chloro-5-[N-(1-methyl-2-0x0-1.2.3.4-tetrahydroquinol-3-yl)carbamovyl1-6 H-thieno[ 2.3-

blpyrrole
@]
S N N
H H N\

25




10 (Mf 360.14 Exanple #147 2-Chloro-5- N 3-0x0-2 3 4 5-tetrahydro- Il—kaﬁnﬁu
2 aze in-4- 1 carbanmo |-6Hthieno 2 3- b ole 15 0 MAR' 7005
5- Car boxy- 2- chl or o- 6H-t hi eno[ 2, 3-b] pyrrol e (Method #10; 101 ng, 0.5 nmol)
was dissolved in DVF (2.5 m) containing

4- ani noWOS230530 ¢ ot  ahydr o- 3H- 2- benzazepi n- 3-one  hydr oc HGYTHYHERs Reg No
148842- 85- 7] (107 ng, 0.5 mmol ), HOBT.(g@-ng, 0.5 mmol) and Et3N (101 ny,
1.0 mmol ) _ The m xture was stirred for 1 mnute before the addition of 20

nour s ber or &> BN sar ek PE SRR R R LA B b Bkl MEOY B bal
washed yysidlvath SPMES@ ) 8b aRiitfo-Nad o V.l/ajaﬂ:rastﬁﬂl[l(rﬁﬂl%ﬁ be80aE08T d

dried; filtered and evaporated to afford the title conpound as an anor phous
solid (Z8 myg) 0.4Ndol) a@d (HL(BBTSOM 18g,384 (o)t The gnixoire mas stirredzfop 1 péppten) |

25 bx ar b fare e s AL EOM DS €77 Np, 1Ok s- | it Fistite, s, irfes’ ML RS g
50 o oo Sipbsrasite o gotaipilRi TeaRanOnbilnd sai piiBReq Béfwickn water and EXOAc.

0 613Mphe orgahitd Herewadhied rithr W&ho%yurﬁld&ﬂ%ﬁdthk NABI ) waidipmyura&d]ﬁi'ﬂmd)
DI PEA (0.105m, 5 0.613mmol ), and HOBT (8 0. 613mmol vvas stlrred I.n

di chl or duiest. The orgabins)were filtored, cancentrated @A@@&W@ fragn aekthe giled and

was ?vﬁ%ﬁﬁ&%h'ééﬁ‘%ﬁ@%éﬁ%tﬁ?%“ M dLgfd g 85 @Eleg?af%%%% The
or gani I Vi | ghahg @Ad o8V 3 AtFEdm);t en/@i ve
the ti torz?cor’rbouhd as %2) q@r V\dgiri??l%ﬁ 9?'7 (10 I@I | t2. g&EH )dd
3.3_1(01H(MH)‘)3®1315(3H_S) 4142(1H m, 5.35-5 45(IH m, 73(4H m,
7.15(1H, s), 8.7(1H, d); mz 380.9/382.9 (M+H). Exarrpl e #149
2,3-Dichloro-5-(N-11-)N-(1. 1

6di met I"ﬁ}lmeltnh&x%)“clar bonyl am nol i ndan- 2-yl | car banoyl )-4H 15 thieno 3 2-b ole

2-Chloro-5-[ N-(3-ox0-2 3.4 .5-tetrahydro- 1 H-benz[2]azepin-4-yl)carbamoyl -6 A-thieno[2,3-
blpyrrole

: O
A
o N

5-Carboxy-2-chlore-6H-thieno[2,3-6]pyrrole (Method #10; 101 mg, 0.5 mmol) was dissolved
in DMF (2.5 ml) containing 4-amino-1,2,4,5-tetrahydro-3H-2-benzazepin-3-one
hydrochloride [CAS Reg No 148842-85-7] (107 mg, 0.5 mmol), HOBT (68 mg, 0.5 mmol)

and Et;N (101 mg, 1.0 mmol). The mixture was stirred for 1 minute before the addition of

15

20 EDAC (96 mg, 0.5 mmol), then at ambient temperature for approximately 18 hours before
being partitioned between water and EtOAc. The organics were washed with water, saturated
agueous NaHCOj3, water, saturated brine and dried; filtered and evaporated to afford the title
compound as an amorphous solid (26 mg). NMR:11.92 (1H, s), 8.33 (1H,t), 8.29 (1H, d), 7.2
(6H, m), 5.30 (1H, m), 4.83 (1H, dd), 3.98 (1H, dd), 3.20 (2H, m); m/z (MH" 360.19.

25 Example #148
2.3-Dichloro-5-[N-(1-methoxvindan-2-vl)carbamoyl}-4-thieno[3.2-b]pyrrole




HNAO 5- Car boxy- 2, 3-di chl oro-4H t hi eno[ 3, 2-b] pyrrol e (Method #9, 1.18g
5.0mol ), (1R, 2R)-2-am no-1-[(1, 1-dinethyl et hoxy)carbonyl am no]i ndalnMAR 2005
(Met hod #43, 1.25g, 5.0mal), DIPEA (0.855m, 5.0mvpl), and HOBT (675ny,
5.0mol) was stirred in dichloronethane 20 (50ml) for one minute. EDAC
(1.2g9, 6.W8MPwas added and the mixture stirred at rooRCHEIYEISSPure for
20 hours. The reaction mxture was dil utgggl.wi th dichl oronet hane (50n),
filtered and dried to give the title conpound as a pale green powder (1.95g,
85%). NMRL 4(9H s), 2.8(lH dd), 3.2(1H dd), 4.5-4.7(1H m, 5.1-5 2(1H
m, 7.05-7.3(5&, m, 7.4(I1H>@), 8.6(1H, d), 12.4(1H, s). 25 - 4 MAR 2005
WO 02/ 20 SEO01/0188C% Exanpl e #150 5- N- 1- Am noi ndan-2- 1 carbano
1-2 3--dich\pro/4H\ hi eng.3 Q ole SHOA--/-, 2 2,3-Dichloro-5-(N {
1-1(1, 1-di e h arb lindan-2-yl | carbamoyl)- 5
~ 4H- t hi eno[ 812- b] pyNr ol e\\( Exahple j, 1.0g, 2.15mol) was dissolved in
di chl or onet hane (ﬁ)ml).OTriquor otic acid (2ml) was added and the m xture
stirred at roomtenperature for 24 hours. The reaction was filtered and the
- isolated solid washed with dichloronethane to give the trifluoroacetic acid
salt of the title conpound as a pal e green powder (800ngy, 78% . NWVR3.05(1H,
dd), 3.4(1H, Hdarboxyel,3-disome4Hhienp[ 32 hlpyrayle (Mehad #%( B4ime)0.613m8800H, d),

I Acet éfﬁ%#’%—%%ﬂuoii-;m%%&ég et e SRR EA B 1l 0 o 15
T . 0 . .

5r I[ ﬁié(‘{gg} nol % an- 2- Oé/BI];) ar U)é%?i - g%ggﬁ cﬁi gﬁg- - %Etﬁ{létéhr%fés,@-)g?rp?ﬁer ol e
trifl uor mimed. BDACI(M7ZEAL 0. T600ampl) evad Added and4bherpnixtredsringdd)at koo teptipesatareet hane

(4m), followed by acetyl chloride (47ng, 0.6mmol) dissolved in
di chl or ofeE2f haers( The jeaglien mppdusespastevapprated.rathy] agetateddpinlaadsed and tbent or 6

hours  duye g bl 118 14Rick SR iR 5 dleb %8 e Ui AT N2 i Syl o
to give the title compound as a white powder (180mg, 77%).
10 NMR2.8(1H, dd), 3.3(1H, dd), 3.35(3H, s), 4.1-4.2(1H, m), 5.35-5.45(1H, m), 7.1-7.3(4H, m),
7.15(1H, s), 8.7(1H, d); m/z 380.9/382.9 (M+H).

Example #149
2.3-Dichloro-5-(N¥-

15

N
Gl N

5-Carboxy-2,3-dichloro-4H-thieno[3,2-b]pyrrole (Method #9, 1.18g, 5.0mmol), (1R,

2R)-2-amino-1-[(1,1-dimethylethoxy)carbonylamino]indan (Method #43, 1.25g, 5.0mol),
DIPEA (0.855ml, 5.0mmol), and HOBT (675mg, 5.0mmol} was stirred in dichloromethane

20  (50ml) for one minute, EDAC (1.2g, 6.25mmol) was added and the mixture sticred at room
temperature for 20 hours. The reaction mixture was diluted with dichloromethane (50ml),
filtered and dried to give the title compound as a pale green powder (1.95g, 85% ).
NMR1.4(5H. s), 2.8(1H, dd}, 3.2(1H, dd), 4.5-4¢.7(1H, m), 5.1-5.2(1H, m), 7.05-7.3(5H. m),
7.4(1H, d), 8.6(1H, d), 12.4(1H, s).

25




20 purified by silica chromatography with hexane : ethyl acetate to gj VE he
title conpound as a white solid (50nmg, 25%. NWMR 1.87(3H, s), 2.82(Z% Pdi:w
3.22(1H, dd), 4.45-4.62(1H, m, 5.38-5.5(1H, m, 7.02-7.27(4H, n), 7. 1(1H
s), 8.35(1H, d), 8.59(1H, d), 12.36(1H, broad s); mz 406.131408.8 (MH).
25 ExamW@0¥26530 - 4 MAR 2005 WD 02/ 20530 PCT/ SE01/ 01880 PGESE01/01880
3-Di chl oro-5-dN [ 1- (net hanesul phonam dgggndan- 2-yl | carbanoyl | _- 4H
t hi enol3, 2-b] pyrrole 0 0O S HN 5- Carboxy 2, 3-di chl oro- 4H
t hi eno[é& 2-b rrole (Method #9, 236ny, 1. Omml)
(1R 2R) efdY et hanesul phonam doi ndan (NEt hod #42, 226ng, 1.0nol),

O 0)

DI PEA 5 I oinHa PN darbs VgglesStirred in

di chl or Ulfljgt(lil;d.lld f’} "‘1:[)‘?Sr?l(}))raIb AUt : rrm)l) was added and
the mxture sgirred at room MH erature for 20 hours. The mixture was

di | ut ed“vi ety acet gfe, washed with water (2 x 25ml), dried over

nagnesiun13x
(400ng, 909

nd Naporated to give the title conpound as a foam
N\3H, s), 3.22(1H, dd), 4.44-4.64(1H m,
’ 6-7.36(4H, m, 7.84(1H, d), 8.64(1H, d),
12. 43( 1H, broad s) b . |
1- nmeth I am no indan-2- | carbam) 1 -4Hthieno 3 2-b ale C 15 NH

A Fe e AT e b A rerar g o
t

0 B AR APVl et ed, §OBHE L oDV R Yo 12 i OSRE 020 { oo

chl or or G AL uPyREc il ERRD S Aacd i AR R ARSeRiGitatlietor

CONMpouNgh Rfurd TR |r€acﬁfoﬁ‘%hsffﬂ%?‘éc(§§ﬂﬂﬁﬁaso9£8@ soli‘d\ﬁa@edi(lﬂi'ﬂlc]ﬂ))mnﬁ'llﬁhaéw dd)
3.5(1H, dd), 4.7-4.95(2H, n), 7.15(1H, s), 7.28-7.48(3H, n), 7.6(1

8. 68( 1Hivel )he teifla¢eketichacishshlsyf: thertitle s@OPAIEEEs aqpale/srapn pewdeIPAOmE, §§‘@5
2,3 O o RE05 5 5 ARk RSP 80 301 29, FaCPIRBIP k7 MO 2

10  8.6(3H, broad s), 8.8(1H, d), 12.5(1H, s)

Example #151
5-IN-(1-Acetamidoindan-2-yDcarbamoyl}-2.3-dichloro-4H-thieno[3.2-b]pyrrole

O

S HNJ\

L) A

cl N

0O

15 Triethylamine (101mg, 1.0mmol) was added to a suspension 5-{N-(1-aminoindan-2-
yl)carbamoyl}-2,3-dichloro-4H-thieno{3,2-b]pyrrole trifiuoroacetic acid salt (Example #1350,
240mg, 0.5mmol) in dichloromethane (4ml), followed by acetyl chloride (47mg, 0.6mmol}
dissolved in dichloromethane (1ml) and the reaction stirred at room temperature for 6 hours
during which a white solid precipitated. The reaction was filtered and the crude material

20 purified by silica chromatography with hexane : ethyl acetate to give the title compound as a
white solid (50mg, 25%). NMR 1.87(3H, s), 2.82(1H, dd), 3.22(1H, dd), 4.45-4.62(1H, m),
5.38-5.5(1H, m), 7.02-7.27(4H, m), 7.1(1H, s), 8.35(1H, d), 8.59(1H, d), 12.36(1H, broad s);
m/z 406.13/408.8 (M-H).

25 Example #1852




- 4 MAR 2005 WO 02/ 20530 -90 C1 PCT/ SE01/01880 2, 3-Dichl oro-5-{N-[
1- (et hyl am no)i ndan- 2-yl ] car banoyl ) -, 4Ht hi eno[ 3, 2-b] pyrrol e = 4 MAR 2005
trifluoroacetic acid salt (Exanple #153, 390ng, O0.79nmol) in dichl oronet hane

(5m) at _hC treated with triethylamne (0.33m, 2.37 cetyl
chl ori de“’?’ta%?@?i’o. 86muol ) 5 After stirring at 5C for 15 m&%gﬁﬁﬁﬁ
reaction was allowed to warmto roomte@®rature and stirred for a further
2 hours. The mixture was diluted with ethyl acetate (25ml) and washed wth
satur at oct Pt D Ka1 DA Reditthfahiio)irdat G ONSImREAPRIIALES BRI

fol |l owe gave e Tl e conpound as a pal € brown foam
(270my, 80% . NVMR Indicates afD gpproximate 1:1 ratio of rotamers of the
title conpound; 2.05(1.5H, s), 1(1.5H, s), 2.6(1.5H, 10 s), 2.8(1.5H, s),
2.9-3.08(1H, 3.12-3. 3(1H4NTI - . 7-4.9(1H, m), 5.24(0.5H, d), 6.14(0.5H
-~ d), 6.941% , 8. d), 8.68(0.5H, d), 12.38(0.5H, broad s),

12. 46( 0. 5H,
Materials T

t he Exanpl es above are either

commer ci ald y prepared by standard methods from
known materials. For ex@nple thenfet/l owing reactions are illustrations but
not limtations of the preparation of sone of the starting materials used

in the above | -dreRloMei g ¢le IMERAAG, CZ¥ERE Y [Ondktbih,hi enof
3, 2-bl pyrrol esteé%kg?%od%/b@t hanol | céﬁé([)%iz.u@]rr‘#ﬁfet%oxi de sol ut iag‘r?q( 28% 1?5 m,

25. 9 Myl 2RH2 -aihot leshethiahésulphonMnddifdanriviethodi#dia 2260, é dmad), DIBEAunder

n{rggen, b soluLon ol &eilerac 4 AR 2000 V0 02 20020 ST SERR QRS0

mol ) apd. mBL X! EDAC (240mg, 1.25mmol) was added and the mixture stirred at room
temperature for 20 hours. The mixture was diluted with ethyl acetate, wasbed with water (2 x
25ml), dried over magnesium sulphate and evaporated to give the title compound as a foam
(400mg, 90%). NMR 2.84(1H, dd), 2.99(3H, s}, 3.22(1H, dd), 4.44-4.64(1H, m), 4.89-

10 5.0(1H, m), 7.14(1H, s), 7.16-7.36(4H, m), 7.84(1H, d), 8.64(1H, d), 12.43(1H, broad s); m/z

442.2/444.0 (M-H).

Example #153
2 3-Dichloro-5-{ N-[ 1 -(methylamino)indan-2-yllcarbamoyl }-4H-thieno[3.2-4]pyrrole

S r;IH
WA

Cl N

Cl

15
2,3-Dichloro-5-[N-(1-{ N-[(1,1-dimethylethoxy)carbonyl}-N-methylamino } indan-2-

yl)carbamoyl]-4H-thieno[3,2-b]pyrrole (Method #44, 900mg, 1.87mmol) in dichloromethane
(20ml) treated with trifluoroacetic acid (2ml) at room temperature for 1 hour. Evaporation
followed by co-evaporation with chloroform and drying gave the triflucroacetic acid salt of

20 the title compound as a pale brown foam (850mg, 92%). NMR 2.75(3H, s), 3.02(1H, dd),
3.5(1H, dd), 4.7-4.95(2H, m), 7.15(1H, s), 7.28-7.48(3H, m), 7.6(1H, d), 8.68(1H, d), 9.1(2H,
broad s); m/z 380.4/382.4 (M+H).

Example #1584
95  2.3-Dichloro-5-{ N-[1-(N-methvlacetamido)indan-2-yllcarbamovl }-4 H-thieno[3.2-blpyrrole




azi doacetate (3.0 g, 26.1 mvol) in MeCH (20 m) was added dropw se,

mai ntaining the tenperature at -25C. On conpletion of addition the-sioMit 106N
was allowed to warmto 5C over a period of approximtely 16 hours. The

sol ution was added to saturated agqueous 5 anmoni um chl ori § éﬁ@g gA()) and the
m xt ure WI2B0act ed using DM The conbined organic | afEFSEHEN
concentrated at OC. The residue was takgg-up in xylene (30 ml) and this

sol uti on was added dropwi se to xylene (120 m ) under reflux. The sol ution
was heated under reflux for 30An nutes before being cool ed and
concentrated. The title conmpoundgjwas purified by a m xture of
crystallisation (EtOAc/isoheyxa and chromat ography on a Bond Elut 10

col um utin@with a graduat®¥d sotvent of 5-50% Et OAc in i sohexane (640 ny,
409 . N .1 (HH, bE), 7.1 (2H, s), 3.9 (3H, s); nlz 214.3.

Met hods #2 - fol | Bwipg tonpeunds were nmade by the process of Mt hod
#1 using th rogri at A g materials Met hConmpoundNVMR (CDCL3) M z

#259.1 (181 br), . , s), 3.9 (3H, s)214.2° 1 1 Onme N

HO#3S9.2 (1 H, br), P0 (1 H, 3.9 (3H, s)248.2, |1 1 oMe N HO#4

2onne9.4-9.2 (1H, br), 7.0 (IH s), 6.9(IH s), 3.9 §3H, s) 214 G|
2,3-Dichloro-5-{ N-[1-(methylamino)indan-2-ylJcarbamoyl }-4H-thieno[3,2-b]pyrrole

trifluoroacetic acid salt (Example #153, 390mg, 0.79mmol) in dichloromethane (5ml) at 5°C
was treated with triethylamine (0.33ml, 2.37mmol) and acetyl chloride (68mg, 0.86mmol).

5  After stirring at 5°C for 15 minutes the reaction was allowed to warm to room temperature and
stirred for a further 2 hours. The mixture was diluted with ethyl acetate (25ml) and washed
with saturated sodium bicarbonate and water. Drying over magnesium sulphate followed by
evaporation gave the title compound as a pale brown foam (270mg, 80%). NMR: Indicates an
approximate 1:1 ratio of rotamers of the title compound; 2.05(1.5H, s), 2.1(1.5H, s), 2.6(1.5H,

10  s), 2.8(1.5H, ), 2.9-3.08(1H, m), 3.12-3.3(1H, m), 4.7-4.9(1H, m), 5.24(0.5H, d), 6.14(0.5H,
d), 6.94-7.35(5H, m), 8.6(0.5H, &), 8.68(0.5H, d), 12.38(0.5H, broad s), 12.46(0.5H, broad s);
m/z 421.9/423.9 (M+H)

15 Preparation of Starting Materials
The starting materials for the Examples above are either commercially available or are

readily prepared by standard methods from known materials. For example the following
reactions are illustrations but not limitations of the preparation of some of the starting

materials used in the above reactions.

20
Method #1
3-Chloro-5-methoxycarbonyl-4./-thieno{3.2-b]pyrrole
S
N\ / \  ome
o] N

0
Methanolic sodium methoxide solution (28%) (S ml, 25.9 mmol) was diluted with
95 MeOH (5 ml) and was cooled to -25°C under nitrogen. A solution of 4-chloro-2-



S o0 1 Aldehyde: DE 2814798 2 Al dehyde: Al dehyde ref. Gonowitz et al.
Tetrahedron Vol .32 1976 p. 1403 Method #5 20 N-Benzyl -2-(tert-butox 6)9 MAR 2005
arbonyl am no' )acetamde OH O Y NO - 4 MAR 2005 WD 02/ 20530

PCT/ SE01/ 01880 -92 N-(tert-Butoxycarbonyl)glycine (875ng, 5% was

di ssol ve(}vﬁ)ﬂz"ﬁ\ﬁgo(?n&) contai ning D PEA (3.5m, 20nmol) e ?Wﬁm’ ne
(536ng, Smmol ). The mi xture was allowedgjaq stand for one m nute before
addition of O (7-Azabenzotriazol-1-yl)-NN,,N ,N - tetramethyl uronium

hexaf | uo . 5..8mmol T, )| uf i was akl o to
Ctand | oP SRRl (i Po R CE abre 02 208 1 elis MiRa Rt wBIH
acet at e aia0arklat(3D Welel ndrddlT) MeOME20ANS as WRAS cﬁﬁg@fsé}lﬁﬂin?ﬂﬂng‘ﬂ% or gani ¢
phase dried using magnesium sul phate, filtered, concentrated and purified
usi ng botedaperathre ai-23°Ca Onodompietionhofadditiog thap folutial wesnillowed to warm to 5°C

di chl or onet hane_—dioc%hl or opet hane/ met hanol 5% gradient) to afford the title

conpoundO¥%&E aRerigfiof prprexymately Jethopsy. Thesolution NeRaddedtesatyrated aqueans nj |

6. 3( EH, . : 4 , , . _265.4
et ha oepnieR caR s A0 Hihe lxeyl i b g DXyl edfpined 00
but oxy c apRan! 13 ReRChadtARd(dY B Q OtheitBsidud wh thken ﬁPH 29ehe (307ml) and this
di chl oronet hane (6nl) at OC was added dropw se, trifluoroacetic acid (2.4nl)
and t he salutivnt wagjadded dropwisatd xxlent (130 sil) wndea refluxg The seloton tvasrheated wnder
over ni ght . T[}e 20 reacti I Xture, was neutralised by addition of saturated

codi um breSen R minkies ketew beig conladh B CORCSRTEIRG Tkt MmO oVas pyged

concent r 21 2 4iRhfe X \IRRLLEIE GRORC PPk ERRE S e BB S SIS (G uen:
et @nol éslueihl chitmgaiitaa erddbatdd sbivem JTSL3D BOACGh isoh&mE N6 Pmg, 40%). NMR

(1:1)/ammoni a5% to aftord the title conpound as an oil (215ng, 29%.
(CDCl3) 9.1 (1H, br), 7.1 (2H, s), 3.9 (3H, s); m/z 214.3.

Methods #2 - #4
The following compounds were made by the process of Method #1 using the

15  appropriate starting materials

Meth | Compeund NMR (CDCly) M/z
#2 o NP 9.1 (1H, br), 7.0 (1H, 8), 6.9 (1H, s), 3.9 (3H, s) 2142
\ / \ OMe
N
H o
#3' s 9.2 (1H, br), 7.0 (1H, s), 3.9 (3H, s) 248.2
N /N ome
a N \
#4* 7\ | 9492 (1H, br), 7.0 (1H, s), 6.9(1H, s), 3.9 3H,s) |214
o]

1 Aldehyde: DE 2814798
2 Aldehyde: Aldehyde ref. Gronowitz et al. Tetrahedron Vol.32 1976 p.1403

Method #5

20  N-Benzvi-2-(tert-butoxycarbonylamino)acetamide

ﬁ/o\gj\)]\ﬁ ,\©




25 NVR. (CDC13): 7.2(6H, m), 4.4(1.4Hd), 4.3(0.6Hd), 3.4(2H br); mz

165. 17 Method #7 5- Carboxy-3-chl oro-4H-t hi enof 3, 2-bl pyrrole -- 4 MARs ME5005
WD 02/ 20530 PCT/ SE01/01880 -93 CI OH O

3- Chl or 0- 5- net hoxycar bonyl - 4Ht hi eno[ 3, 2-b] pyrrole (Method #1: 0.61 g, 2.83
mol ) wa¥O003R830n in MeOH (10 m) and was heated under rBEF/FE0Y egus
lithium hydroxide (2.0 M 3.0 m, 6.0.gwol) was added portionw se over 45
m nutes. The mixture 5 was heated under reflux for 30 m nutes before being

meutral i sed. Ao BRbERapOR G GRS (Fome MRnGTAR0 RRANEAE, ORMERAR TR0 L
was ext egshidehe USTFEA B.50E 208160lh Afd Berrlanside PS%(&{)Q SirglEr Thaeiaueoraent r at ed

to afford the title compound as a yel | ow solid 57 g, 10099 . NVR 12.4
(1H, br plloWedito(stand fospne Mirmut¢ beforsadditivn oDOA7 A zaben2vtt dvoltd -¥#BNN¥1.4 The

oo O Vet R0, Y s PLACE o Mo L SR0G 0, )

Z) (2)3 1?%&%%%&)@:&1% iﬁ%@ﬁ%ﬂk}ﬁ 489t betble btlzlr{g p]anNiorfé'd%eﬁg&B efh7yi Qockaél
(50ml) and water (50ml). The layers were separated and the organic phase dried using
magnesium sulphate, filtered, concentrated and purified using bond-elute silica column
chromatography (eluent: dichloromethane-dichloromethane/methanol 5% gradient) to afford
the title compound as an oil (1.32g, quantitative).

10 NMR: (CDCl): 7.2 (5H, m), 6.3(1H, br), 5.0(1H, br), 4.4(2H, d), 3.8(2H, d), 1.4(9H, s); m/z

265.4

Method #6
2-Amino-N-benzylacetamide

15
O
HeN\J\N/\©
H

To a solution of N-benzyl-2-(fert-butoxycarbonylamino)acetamide (Method #5 , 1.18g,

4 47mmol) in dichloromethane (6ml) at 0°C was added dropwise, trifluoroacetic acid (2.4ml)
and the resulting solution allowed to stir warming to room temperature overnight. The

20  reaction mixture was neutralised by addition of saturated sodium bicarbonate solution and
extracted with dichloromethane. The combined organic phases were dried over magnesiwm
sulphate, filtered, concentrated and purified by bond-elute SCX column chromatography
(eluent: methanol/dichloromethane (1:1) then methanol/dichloromethane (1:1)/ammonia5%)
to afford the title compound as an oil (215mg, 29%).

25 NMR: (CDCls): 7.2(6H, m), 4.4(1.4H.d), 4.3(0.6H,d), 3.4(2H, br); m/z 165.17

Method #7
5-Carboxy-3-chloro-4H-thieno{3,2-5]pvirole




#100HNMR 12.6-12.7 (1H, b), 12.0-12.1183Method #4 c~ | (IH b), 7.15(1H, s),
6.9(1H, s) SNo 15 Method #11 2.3-Die floro-5-FN (ethox_ = 4 MAR 2009
car bonyl net hyl ) car banoyl 1- 4Ht hi enol13, 2- bl pyrrole - 4 MAR 2005 WD 02120530
-94 C1 P 01880 0 5- Carboxy- 2, 3-di chl oro-4Ht hi eno[

(Met hod &Béﬁ]gf 16.95mnol ) was added to a solution of gf:%é Zt}%[ﬁ ester
hydr ochl ori de (2.60g, 18.64nmol) and DI8BA in dichl oronet hane (200ml)

fol l oned by HOBT (2.29g, 16.95nmol). The solution was stirred 5 under
nitrogen forg 15 minutes before the addition of EDAC (3.89g, 22.03mmml). The
m xture S red at ambient tenperature for approximtely 16 hours. The
resul t ant ' ecippDHpte was isolated by filtration, washed with water
and et her ~«(4.79g9, 88%. NVR 12.45 (1H,br), 8.75 (1H, t), 7.1
(1H, s),C4.1 (28, g\ 4.0 (2H, d), 1.2 (3H, t); mz 321.2 10 Method #12 5
N- Car boxyet hyl ¢ rbamQ/I -2 3-dichloro-4Hthieno 3 2-b 1e C 0 2N Sodi um
hydr oxi de sol ution (14.3nl, 28.7mmnl) was added to Sus enS|on of 2, 3-

di chl or o- 5- [ R-=ChlorpRyeethosicphenyl{A- am[éﬁo@lwrmlm@@qﬁh 9.6 g p%ﬁrrm e

(Met hod #1 604,. tetra fur n (TH The
(Ve 100 30 o 8 e TIPS e et AR

reacti O'EyHi’h dér(? 0VEAS 3 @%PG@MO%&W@&H&U@M&% ovePisidenuted. Tuk ﬁﬂxﬁh‘r& h wat er
(250m) e solution adjusted to pH=2 by addition of 2N Hydrochioric acid,

and 5hewasteated inderaefiix fotr 3QIminues beforg BoihHcawdlgd aﬂﬂrmnoexgmmh Véater @otsl)wer e

combi ned, dried over SQdI um sul phate then filtered and conce ted to give
a whi t e WieRadad qud the soluen sf@s/awutmﬂaﬁsdqszn%aqqepmom)dr u?%ﬂiWﬁMa’:‘@rf@uH

t), 7.1 T(h% 'E'oluﬁ?m whs Sxtefdikd lggmg ﬁ{C;ALZ, Sha e MatiiRg frﬁgmc layers were concentrated

to afford the title compound as a yellow solid (0.57 g, 100%). NMR: 12.4 (1H, br), 7.4 (1H,
8), 7.0 (1H, s); m/z 200.3.

10
Methods #8 - #10
The following compounds were made by the process of Method #7 using the
appropriate starting materials.
Meth | Compound NMR M/z SM
#8 ClyS 11.9 (1H, br), 7.0 (1H, ). 6.9 (1H, s} | 200.1 | Method #2
\ / Y\ oH
N
H o
#9 Clms 7.0 (1H, s) 234.2 | Method #3
N\ / N\ ou ‘
Cl N W
#10 _(/mm NMR 12.6-12.7 (1H,b), 12.0-12.1 | 183 Method #4
= L\ | b, 71508, 5), 69(1H, 9
H
15

Method #11
2.3-Dichloro-3-[N-( ethoxvcarbonvlmethvl)carbamovﬂ-4H—t1ﬂeno[3.2-b]pvrr_ole




I

N 2-C anoeth 1 - N hen 1-2-tent-butox carbon | am no)acetatnide - 4 MAR 2005
WD 02/ 20530 -95 PCT/ SE01/01880 By a similar procedure to Method #5 theMif tile
conmpound was prepar ed using anilinopropionitrile to give a clear oil
(598rrg, 399 (cbCl3): 7.4(3H m, 7.2(2H, n), 5. 3. 9(2H,
t), 3.6 ?@f‘w 2, 6(2H t), 1.3(9H, s): mz 304.51 5 Met ﬁ’ﬁ@ﬁ;‘ﬁm

2- Am no- N- ( 2- cyanoet hyl ) - N- phenyl acet amygle By a sim |l ar procedure to Method
#6 the title conpound was prepared using N (2- 10 cyanoethyl)-

N- phenyl - 2- (tert - but oxycar bgRyl am no) acet am de (Method #13) to give a clear
oil (222ym, 6BYW; NV (CDCIQW): 7.4(3H m, 7.2(1H d), 7.1(1 H, d), 3.9(2H,
t), 3.1( , 3. .65(1.33H, t), (0.67H, t); mz 204.31
Met hod #15 Pilos (Phl azol yl)]ethyl - N-net hyl met hanesul phonamni de
H2N 2- Br oqpf h|a (1] Q\ 9 g, 42 0 mml) was dissolved in dry diethyl ether
(15 nl) ard wasHaddedndropwi se to butyl lithium (1.6 M 29.7 nml, 47.5 mol )
i n diethyl ether (40 ) at -70C. The mxture was stirred at -70Cfor 30

m nut es bef o I blen(Meéthed #¢149¢ 16.95mmol) was

2- (N- net hyi rret ane¥%%dr?§}n°§%%§3§?§?§s?w en, 1976 é27p g g, 39.0 -
4 NAR 2413ed WO S2ti@éib3PglvEine Sﬁ?lé@dr&@ﬁrechﬁandwdﬂﬁognl&i%mmnﬁ apc? @[HEA)\ MThe

solution was stirred for a further 30 m nute el n IIowed
to war ndiﬁldomlﬂﬁﬂ@@@ (20mbiaktewed bm@%ﬂ?ﬁrﬂzlg%%ﬂg% ‘Cti%]o)” %grﬂ%

add soI ti 8 ' leggt g.ayer
ot BT BoRdh oS TmiEes FEAGE RO RE a0k SRl RALSINL. Y

| ayer S s%n‘éﬂ'a?%bfénk Eéﬁﬂaﬁfﬁo?aﬁﬁﬁﬁﬁ[ﬁtﬂ?ﬂ&dmﬂfkd@he resdluae &vhjxe gsipimte The

resi due (5.30 g, nol ) was di'ssolved I n ethanol _}100 n ) containing

pyri di mas(xiﬂalreﬂbya‘“ﬂtiaﬂngnirvmshbchmthevdngrdmd@themahdléne(i @7%, 8%%)-1 mol). The

bei ng. BHBY-dd rdHIBCEAS o eF ebEiss r 20aRe® o e R

suspended in water and cooled to OC. The mxture was acidified to pH 4
usi ng aqueous hydrochloric acid (2.0 M. A

10 Method #12
5-(N-Carboxvmethylcarbamovy!)-2.3-dichloro-4 H-thieno[3.2-b]pyrrole

8 0O
> N\ /N H\)\\OH

N
cl N

O
2N Sodium hydroxide solution (14.3ml, 28.7mmol) was added to a suspension of 2,3-
dichloro-5-[N-(ethoxycarbonylmethyl)carbamoyl]-4H-thieno[3,2-5]pyrrole (Method #11,

15  4.60g, 14.33mmol) in tetrahydrofuran (THF) (100ml). The resultant solution was stirred at
room temperature for one hour. The reaction mixture was concentrated ‘in vacuo’, the residue
diluted with water (250m1), the solution adjusted to pH=2 by addition of 2N Hydrochloric
acid, and then extracted with ethyl acetate (3x150ml). The organic extracts were combined,
dried over sodium sulphate then filtered and concentrated to give a white powder (3.34g,

20  80%); NMR: 12.6 (1H,br), 12.4 (1H, br), 8.6 (1H, 1), 7.1 (1H, s), 3.9 (2H, d); m/z 291.17

Method #13

N-(2-Cyanoethyl)- N-phenyl-2~( tert-butoxycarbonylamino)acetamide




‘10 solid precipitated out of solution and was filtered off and washed with
wat er. The product was dried under reduced pressure in the presence ©MAR 200}
phosphor ous pentoxide. The dry solid (4.34 g, 17.4 muol) was dissolved in
aceti c acwd ei53% r hodi um on carbon (40%ww, 1.7 g) was mdoadioikse
solution was agitated under an atnosphere of hydrogen at 5 bar for 48 hours.
The reaction vessel was flushed free of Urogen using inert gas and the
solution was filtered 15 through celite. The filtrate was concentrated under
reduced pressure. The regfdue was suspended in ethanol and cooled to 0 C
Aqueous hydrachlidri d| aci .0 M and ethanol (50 m, 1:1) was added and

t he n‘ixtu¥§/ ada: 30 mnutes. A white precipitate was filtered
off to affdrd Fhe titlJe conpound (3.16 g) as the hydrochloride salt. 20
Method #16 Eth 1 (8)¢gb-( 0O-amino heneth 1 -1 3 4-oxadi azol e-2-carbo |ate
trifluoroacetate O N O Ethyl (S)-5-]

A-[(tert-but oxycar banyl am no) phenet hyl ] -1, 3, 4- oxadi azol e- 2- car boxyl ate,
(Borg et al. J. Og. Chem 1995, 60, 3112; 350ng) was dissolved in 25
trifluoroacet igy AGif | st an mhi ent_tenperature for
1 hour. The 'ngactl 0#%?%%%@&5@?3%%?@?&8 gﬁfﬁ%ﬁ é’r?r?ﬁeéjrus uumto
give a ghsisyproplonitri(e3d a chédRoill (3 , « RS- th\l';\l_a) \ 3
5.2(1H1t); 7113 4( 5H, @ﬁ% 8- 9. 2(:§Hd,jgt§§%_'< EfgW?’NAR 2(§05 ngzﬁ(g%é%%hﬂm_l’

PCT/ SE01101880H, be)k 3M2Ho0, 36212 d3- DOEH, o), d-HIHNs); &/na®.31 1 3- di oxol an-2- |
met h carbanmo | -4Hthieno 13 2-b ale & O

2- Phényl - 1, 3-di oxol an- 2-yl net hyl am ne hydrochl oride (65 ng, 0.3 nmol) and 5
5 cay box yghl oro-4Hthi eno[ 3, 2-b] pyrrole (Method #9; 71 ngy, 0.3 mmol)
vver?di SM §d§1$n DCM (10 m) containing DI PEA (175 m, 1.0 nmol) and HOBT
(40 ng, 2-AminwVY2-cThsethilxNiihenWasetahider ed for one minute before the
addition of EDAC (75 ng, 0.39 mml). The solution was stirred at room
tenperature for apgreoximately 18 hours. The m xture was concentrated and
chr omat ogr,@w oond Elut colum eluting with 20% - 40% EtQAc in 10

i sohexane? e Nt e conmpound was isolated as a white solid (100 ng). NWVR
12.4 (1H, s), 82 (1H, s), 7.2 (1H, s), 4.0 (2H, m, 3.7 (2H, m, 3.6 (2H,
d); mz 395.2[ Method #18

Il
N

By a similar procedure to Method #6 the title compound was prepared using N-(2-
10  cyanoethyl)- N—phcnyl-Z-(terr—buto:;ycarbonylamino)acetamidc (Method #13) to give a clear
oil (222mg, 60%); NMR: (CDCly): 7.4(3H, m), 7.2(1H, d), 7.1(1H, d), 3.9(2H, t), 3.1(
1.33H, s), 3.0(0.67H, s), 2.65(1.33H, t), (0.67H, t); m/z 204.31

Method #15
15  N-[(2-Amino-2-(2-thiazoly])]ethyl-N-methylmethanesulphonamide

NN
2

7

\
0=5=0

2-Bromothiazole (6.9 g, 42.0 mmol) was dissolved in dry diethyl ether (15 ml) and
was added dropwise to butyl lithium (1.6 M, 29.7 ml, 47.5 mmol) in diethyl ether (40 ml) at
~70°C. The mixture was stirred at -70°C for 30 minutes before the addition of a cold solution
20 of ethyl 2-(N-methylmethanesulphonamido)acetate (Ger Offen, 1976, 27pp; 7.6 g, 39.0



fS)-5-(D Am nonh_en_et _h_yl)-3-ahenyl - 1. 2. 4- oxadi azol e trifl uoroacetate: :
BOC- Phenyl al ani ne (614ng, 2.32mml) was di ssol ved in DCM (20n) cool-edMAR £04)
i cel wat er and di cycl ohexyl carbodiimde (239ngy, 1.16mmvol) added. After
stirring wio @/28§30 for 1 hour the reaction mxture was filteCcedEeneisso
concentrated in vacuo. Phenyl am doxi ne 04ng, 0. 77mol ) and pyridine (10m)
were added and the m xture heated to ret “for 2 20 hours. The reaction

m xture was then evaporated to small volume, dissolved in ethyl acetate,
washed vummlai in dyel dFt(70 mladihd soktionmas etirrsftir arfitther S0tminutes at WP Erbeford

bri ne, I.ed magnesi um sul phate and evaporated.to Ve u oduct
whi ch vva mﬁ& @mﬂwsé b WArEP arAbicaE FeHRALYE - 4AYGQUS agEoniEn ﬁﬁ@&%ﬁ ﬁg‘ﬁ%

et hyl

bt oy et 5 BEa dla 8 sbivbion sias ek using distoyl esber, The aqueops layer s acidified o
2000 VWO 97d rO&dPackd ﬁsﬁE%&{c%B&ﬁer Iﬁ@cé‘ﬁ@n&d Srgantt 1oy Skve dhiell; Bligre2hd M) ;
5.1-5.2(1H m; 7.2-7.3 m; 7.5-7.6(3H m; 7.8(1H d); 7.95-8.05(2H m;
m z 364 concentrated under rcduced pressure. The residue (5 30g,22.6 mmol) was dissolved in

(2rang) ¢ teél&.l@@%ﬁiééﬁ%ﬁ%ﬁ’x?&yﬁ%%éggﬁ”et“ el by Boree LHERE. 2 cn

t t tl
compound iR -cEr ARt S it FUARPATH Lo BB sShoibhe BLE S nAG RS 1 ©
5. 15( 1H, ¢doled add Zoﬁfeﬁh*aﬁhunﬁeﬁe&'uc@ﬂ pHassire. TheXedituehwas ShsPénitdd s watdrz2nd 66
10Met hod #19 3-( 1H-Tetrazol-5- 1 rolamine NNNN 1 NH

4-{[ ( Pheeydled tn 910. dsa;e]mtm)wa@wahfm@tdaﬂﬂ usiBg aqueombydmclﬂgmamQ@O N53B)

to B ? Sds%'e%ﬁ}?t'av o 96 i antpoat s o b Moo i ol Tk RO P se
30 g r&m}e@ S (;xgdgo

g\éfgr e bel ng ﬁéﬁ ute I*%]S'Slﬁvl\gt er &ﬁ%rééﬁg}@ﬁ) r eacsﬁ&c%’t % gy(’)%lg{dlc{%nshvggur

extract etl7 dshmgl)Ev4dissolved inandricneill ardgst |rhod1ame1n$avlmme(40@smd 1w ghwasdi | ut e
aqueous h dr ochloric acid and water before being dried, filtered and

concent r added. The solupign asjagiated pnder am agmepphers of hydrgesn 4esbadif %rs‘tﬁ hexygs i Thegr y

e ki ey AR oD A B ot O R 5,
Wi t 55 0dibkd@vddlite. (PhebBiugte Wik cdnfeialed uhler wiXdedpeess@e. TROSuands| eft to

suspended in ethanol and cooled to 0 °C. Aqueous hydrochloric acid (5.0 M) and ethanol (50

ml, 1:1) was added and the mixture was stirred for 30 minutes. A white precipitate was
filtered off to afford the title compound (3.16 g} as the hydrochloride salt.

20 Method #16
-5-( OJ-aminophenethvl)-1.3 4-oxadiazole-2-carboxylate tnﬂuoroacetat

P

Ethyl (S)-5-[0-[(tert-butoxycarbonylamino)phenethyll-1,3,4-oxadiazole-2-
carboxylate, (Borg et al. J. Org. Chem. 1995, 60, 3112; 350mg) was dissolved in
25  wuifluoroacetic acid (5ml. ) and allowed to stand at ambient temperature for 1 hour. The

reaction mixtare was concentrated and dried under vacuum to give a glassy solid (322mg)
NMR 1.75(3H,t); 3.2-3.4(2H.m); 4.4(2H,q); 5.2(1H,1); 7.1-7.4(5H,m); 8.8-9.2(3H,bs)



‘'stir for over 48 hours. The solution was filtered and basified to pH 8 usin
agueous potassi um bicarbonate. The aqueous |ayer was washed using Et ONAR ZDU?
before being acidified using dilute aqueous hydrochloric acid. A white
solid was WQ P8¢ of f. This solid (3.0 g, 11.5 mol) was FCTSEE®18sd in
acetic acid (50 m) and water 5 m. Pall gadj umon charcoal (5% 400 ng) was
added and the sol ution was shaken under” at nosphere of hydrogen for 6.5
hours. TEE s:dsggnsi on was filtered and washed with acetic acid. The
filtrate 0 ntrated and dried The residue was treated with

(2 hydroxy 3- phenoxyprop) )a Xni de PCT/ SEC]/01880 C]—I
*N- Benzyl oxycar tg:lnyl gl yei ne (3 09%.g) was dissolved in toluene (40 m) and DWF
(55dro;ﬁ . hl ori,ded was added and the m xture was stirred

e solution was diluted with diethyl
wa )
noxy- N pro 4

a solution of
. in diethyl ether (25 nil). Sodium
hydr oxi de (0.4 g) Whs di@sol ved in water (1.5 nil) and was added to the
m xture. The solution was stirred for greater than 48 hours before being
filtered. The %Phcﬂw I1shiliodloland-gihethylasina gl @dchIOride (65ahyr B8 atinaljuaads sodi um
bi car onate (100 and was stirred for 15 m nutes before being filtered.

The s I i GAURLEYT e deerol i blpyrloRdetbed #81 7ivingt 0.8 anmdhi were disspivedg

(55 50 iRP M Tl Em A RRDIRA 13%%%3@"5#@% o U bdEe

stirred ﬂﬂﬁﬂﬁea@saﬁaa&nﬂ%menﬁﬁuéyﬁﬁﬂaﬁﬁahaﬁmﬂcﬁhﬂﬂné g ﬁsb%haﬁ 1y The er ed.
The filtrate was concentrated to afford an oily re5| The resi ue 15 was

r ecr yst akoluren was stired @-odinetetnperapirh for appnbmmetelyolSalidIm (Thie nixtairt lmeasconpound
(200 rrg) Met hod .9 - Ami no h sot hi azol -5- 1 acetan ide H 20
ok GREEHTBFA g9 vt GEramhog oo HOMHBIY COMBH PR TP % BCOAS 8 20

I I 1
mml \/vagstozi:il gﬁ%ﬂ? %&%Hu‘?% 1\%\%&“@?‘? F‘l %&gﬁaglm@ M ? %%‘eagihg’ 8']2
addi ti on(IH, 9 ‘I’ISZI(thI;)o#@f(QHUﬁt),eB.I? 12B8mY3.61(2M, d); m/z 395.2.

Method #18
—5- O-Aminophenethyl)-3-phenyl-1.2. 4-oxadiazole trifluoroacetate

O

15 O-N

BOC-Phenylalanine (614mg, 2.32mmol) was dissolved in DCM (20ml) cooled with
ice/water and dicyclohexyl carbodiimide (239mg, 1.16mmol) added. After stirring at 0-5°C
for 1 hour the reaction mixture was filtered and concentrated in vacuo. Phenylamidoxime
(104mg,0.77mmol) and pyridine (10ml) were added and the mixture heated to reflux for 2

20  hours. The reaction mixture was then evaporated to small volume, dissolved in ethyl acetate,
washed with dilute citric acid, saturated sodium bicarbonate, water and brine, dried with
magnesium sulphate and evaporated to give a crude product which was purified by
chromatography on silica gel (eluted with Hexane/ ethyl acetate 4:1) to (S)-5-[D-(tert-
butoxycarbonylamino)pbenethyl]-3-phenyl-1,2,4-oxadiazole (274mg).

phite, salid (1. 37




mmol). A white solid precipitated fromsolution. A suspension of 5-am no- 3-
met hyl i sot hi azol e hydrochloride (1.5 g, 1.0 nmol) was added in triethyMahilte
(1.01 g, 1.0 25 mmol) and dry EtQAc (10 m ). The mixture was stirred at
anbi ent twoperesere for 17 hours before being filtered. TheCT/SEew@Ess® was
concentrated and the residue was purifieg by flash colum chromat ography,
using diethyl ether as eluent. The resid §'(271 ng, 0.1 mmol) was -- 4 MAR
2005 WD 02/ 20530 -100 PCT/ SE01/01880 dissolved in EtQAc (3 m). Ethanolic
HCL(1 m NMRJ.2atddBHahG.1-868 @Hom)y & 1viea(18kin);r7et7 3 SHamb i7en? -6 rature for
2.5 hours. The tjtl onpound I pitated as a white solid and was

i sol at ed7'l§91H’ﬂP;t7r%5(‘§-Qg(zg§’5; ppéfg%i;% 5 Method #22 2- 'dazin-3-l1ox eth
famne | zN,1' O Et hanolam ne (6.0 nm) was suspended in dry xylene (100 m)
and the m xture was stirred at ambient tenperature with sodi um hydride (3
g). After 20 (8 sdrberyin@smolhehedyAB-pleed1,2,4-oxadiazole (274mg

3, 6-Di chl orop&@%glgiqﬁepéﬁ%g%sg g?&v%s ac?}dlgzj. Tkg s%l l??iﬁon was war me(d toa)

anbi ént wespiissalved in tafldoncacetit acid £uinl) and sEir¢batragtiesitdensperatusg fasethosst ed with -
chloroform The chloroformwas concentrated and the rgﬂ? due, was

. !
Et Oac bgﬁéﬁ:éewpﬁgoaiap@mm I YARBHP dhq fédle Gomaponad s AFIASG i 4 é%?qﬂ’a‘i was
pal | aa uiBHCERREE VR 8% S5t ShatBlgs B P IRERRY ToTRHR BT, o

under angarimsphereeef hydrogen for 6 hours before being filtered. The
filtrate was concentrated and the residue was triturated using diethyl
ether. The title conpound- was isolated as a white solid (340 ng). Method

#23 20 1_2-Amnoeth 1 im dazolidine-2 4-dione N O H Ethylene diamne (30 ,
m ) @as M&&i in DCM (130 m) with di-t-butyl dicarbonate (13.5 g). The
M xt ure WaspStditb8ds Hyndiliaihe t €emperature for 30 mnutes before the sol vent
was decaftea ofl e rest aue was washed with water and dried. The product

(6.1 g) was 25 diS\&oI ved in ethanol (15 nm). Chloroacetic acid (5.77 g)
solution in aqu s 5odi um hydroxide (1 M 61 ml) was added dropw se,
fol | oned by nore eous sodi um hydroxide (1 M 31 ml).

HN
4-{[(Phenylacetyl)oxylamino }butanamide (/. Biol. Chem., 1971, 246, 6683) (16 g)

was dissolved in dry pyridine (150 ml) and the sclution was cooled to -10°C. A solution of

15 POCl; (8.1 ml) in DCM (16.5 ml) was added dropwise over 30 minutes. The mixture was
stirred at ambient temperature for 1 hour before being diluted with water until the pH reached
5. The solution was extracted using EtOAc. The Vcomhined organic layers were washed with
dilute aqueous hydrochloric acid and water before being dried, filtered and concentrated. The
resulting solid (9.2 g, 42.8 mmol) was dissolved in dry DMF (30 ml) and the solution was

20  heated on a steam bath for 2 hours. Ammonium chloride (2.22 g, 41.5 mmol) was added to the
hot solution along with sodium azide (2.68 g, 56.3 mmol). The mixture was cooled and left to
stir for over 48 hours. The solution was filtered and basified to pH 8 using agueous potassium
bicarbonate. The aqueous layer was washed using EtOAc before being acidified using dilute
aqueous hydrochloric acid. A white solid was filtered off. This solid (3.0 g, 11.5 mmol) was

25  dissolved in acetic acid (50 ml} and water 5 ml. Palladium on charcoal (5%, 400 mg) was
added and the solution was shaken under an atmosphere of hydrogen for 6.5 hours. The
suspension was filtered and washed with acetic acid. The filtrate was concentrated and dried.
The residue was treated with iso-propanol and the title compound was filtered off as a white
solid (1.37 g, 94%).

30




The nmixture was stirred for 17 hours before being washed with diethyl F‘M]Zm
Benzyl chloroformate (5 g) was added to the aqueous phase and the m[X

was stirred at anmbient tenperature for 4 hours. The solution was washed

wi th di et Q@ 0B2053¢ and the aqueous |ayer - 4 MAR 2005 WO 02p29RBH /01880

PCT/ SE01/ 01880 -101 was acidified using agueous citric acid (30%. The

sol ution was extracted using Et OAc. The - 88mbi ned organi c | ayers were washed
with brine, then water before being dried, filtered and concentrated. The
resi due M&thed #20 ot ed using diethyl ether/petrol mxture and the required
interrredizal e jspl ated,as a white solid. Follow ng repeated procedure on
a larger S-S OXY plienagvptopyliacelamide)| ved i n et hanol (250 nl)

cont ai ni ng pal | adium on charcoal (10% 4.6 g). The suspension was stirred
~under an at nospHlere of hydroge "4 the reaction was conplete. The

m xture vgz\lfilt red and the fi e was concentrated. The residue (3 g,
was treat | j q (1.3 g) in water (30 m) and the m xture
'was heat ed under rgflex|for hours. An excess of concentrated hydrochloric
acid was added and the Oilxture was heated for a short tinme before being
concentrated. The residue was taken up in water (50 m) and was | oaded onto

basi c Anber | i téBenzylRtycarsinylglidiee (2209 ) wasdigsabintbhulndVei (Sl 4Rl DMk e

el uen% \%S Sodf{}’gﬂt be neutral. Dilute ag_:)eous hydrpc_hl oric aci d was used
to el tit e FHRS)C C&:‘Qf&l?c(tl-3 wowes adsled and the mixsureovasi stirfed at tinbiest tamiperature
concentr ' [ .t uf. d with ethanol. The title conmpound
was_i sol Z%lg%hgggbﬁ%ﬁsggﬁgdrn&g%aﬁ&f‘g%&rf{)% %1%h%5383?ﬂ%waﬁ%ddeﬂ-dmﬁﬂ%@%y_
1 et hanashtioh of asindfo-3Dhénody-2 ; Bl o Yé g5l oride (J.
An Chem Soc.oz 1981, 30% 8375%6) Lj%?b%‘lflgbbmg}s%g&we%%od&%% érﬁadtcnﬁgne

sul phonafydrexided0-4rg))wastdissobiedfio water (ii5nmi)raid waaradded tofhe mikiid! The WemLi690! €d

and | eft ta for 17. ho . The _ residue was triturated with ethanol to
afford t#eag stirred for greater than Hé Eours before being filtered. The sticky solid isolated was added

10 to saturated aqueous sodium bicarbonate (100 ml) and was stirred for 15 minutes before being

filtered. The solid was recrystallized from an EtOAc/petro]l mixture. This resulting compound
(650 Igg) was dissolved in MeOH (10 ml) and palladium on charcoal (5%, 50 mg) was added
glong with acetic acid (1 ml). The solution was stirred under an atmosphere of hydrogen for 4
. hours before being filtered. The filtrate was concentrated to afford an oily residue. The residue
15  was recrystallized from EtOH/diethyl ether mixture to afford the title compound (200 mg).

Method #21

b 2-Amino-N-(3-methylisothiazol-5-ylacetamide

H
O S~ N/

20 N-t-Butoxycarboylglycine (1.92 g, 1.1 mmol) was dissolved in dry EtOAc (20 ml) and
the solution was cooled to -25°C. N-Methyl morpholine (1.1 g, 1.1 mmol) was added and the
mixture was stirred for 2 minutes before the addition of ethyl chloroformate (1.08 g, 1.0
mmol). A white solid precipitated from solution. A suspension of 5-amino-3-
methylisothiazole hydrochloride (1.5 g, 1.0 mmol) was added in triethylamine (1.01 g, 1.0

25  mmol) and dry EtOAc (10 ml). The mixture was stirred at ambient temperature for 17 hours
before being filtered. The filtrate was concentrated and the residue was purified by flash

column chromatography, using diethyl ether as eluent. The residue (271 mg, 0.1 mmol) was



required internediate. The solid (4 g) was treated with potassi um hydroxi dﬁ '
(75 g) in water (100 ml) at anmbient tenperature for 2 hours. Concenith Mbedilh
hydrochl oric acid was added until the pH of the solution reached 9. The

sol uti onywgg20Képact ed using Et OAc. The conbi ned 25 or gani BCT/8BE/d88er e
concentrated and the residue was triturated using diethyl ether/petrol

m xture and filtered. The residue (5.7 'g}O\Qa'S taken up in water (150 nm) and
dilute hydrochloric acid (I M was added until the pH reached 1. The

M xture dRsolveRincBOMc 3 ail)e Brhanbkit HG1 ¢t ml) wasadded fabd heraixtiare sxss Isddredipld
extracted using Et OAc. The aqueous phase was ., concentr.at ed . and %{ge %esi due
was trit embicstitemeperature fon/ o dihe titlecampowed presipitated g8 a hiie Sol¢ ARG A% nd

(1.59)..-.4 R.2005 2/ 2 -102 Method #25 2-13-(2-Amn

oet hoxy) PR @f Oﬁﬁgggﬁ“ﬁ’g%aﬁlzN PCT/ SE01J01880 5 3- Hydr oxyphenyl aceti c
acid (30.4 m) was dissolved in MeOH (160 m ). Concentrated sul phuric acid
(1.6 M) was added and the m xture was heated under reflux for 6 hours. The
m Xt s e Whghe@@eentrated to | ow bul k before the addition of toluene (120
m). The"mxture was washed with water, saturated aqueous sodi um

bi car bon2t@®yrdasrimdiviexyIEthylaminbi ned organic | ayers were reduced in vol une
by one half before being stirred with ammonia solution 10 (180 m) for 16
hours. The m xtur concentrated and filtered. The solid was washed with
wat er and was dri JNe residue (24 g) was dissolved in MeCH (400 m) with
1,2- dibr et 0 m) and sodium hydroxide (6 g). The solution was
heat ed u r~refTux for 36 hours before being concentrated. The residue was

partitioned between water .and Et AT i and
concent r at ed. %ﬂ’ﬂ"ﬂmeﬁﬁ@a %ﬁs}“’ aﬁ?ﬁ??ﬁng%dq@y%%hﬂ 15 p g}sqgﬁl% e I qrg}‘%g |
chromat oggaph ' YoelMptdd viith $Xdm By@ideqnts). Aher J0midutescthe solttBorness at e
(7.5 g) was d?ts%%?\églgtciérnﬁbet hanol (300 n?’) d\iaq?r%)ammni a solution (500 m).
The 10 eacboled tv@3R S, 6-Dishweapyeidazine (kg aa added.JEhe solytionspaswarmgs tent

f 6 h bef bel | I . d f
Sol Ut | on SRR SRR 80 HAGEFRH PELS BORES REr Pk PRiar Gy S om. e

pressure |i g W &%@&%hﬁ@ﬂ ip'in PHYAR Befiirt Béihg filtefed: O
afford tfé OWPP%Q{%E%%n .%nng;!? t hod #26 up &
Ethanolic HCI was added and a white solid was filtered off. This compound (550 mg) was

dissolved in MeOH (130 m}) and palladium on charcoal (5%, 200 mg) was added. The

suspension was stirred under an atmosphere of hydrogen for 6 hours before being filtered. The
filtrate was concentrated and the residue was triturated using diethyl ether. The title compound.

was isolated as a white solid (340 mg).

Method #23
1-(2-AminoethylDimidazolidine-2.4-dione
W
o BH

Ethylene diamine (30 ml) was dissolved in DCM (130 ml} with di-#-butyl dicarbonate
(13.5 g). The mixture was stirred at ambient temperature for 30 minutés before the solvent
was decanted off. The residue was washed with water and dried. The product (6.1 g) was
dissolved in ethanol (15 ml). Chloroacetic acid (5.77 g) solution in aqueous sodium hydroxide
(1 M, 61 ml) was added dropwise, followed by more agueous sodium hydroxide (1 M, 31 ml).
The mixture was stirred for 17 hours before being washed with diethyl ether. Benzyl
chloroformate (5 g) was added to the aqueous phase and the mixture was stirred at ambient

temperature for 4 hours. The solution was washed with diethy] ether and the aqueous layer




Anhydr ous toluene (33 m) and ethanol (2.2 m) were heated with pota

(0.3 g until all the netal has dissolved. 3,4-D hydro-1H

1- benzazeVh@20580 dj one (J Org. Chem, 1972, 37, 208) (11.KENEMasssadded
and the m xture was heated under reflux f 2 mnutes -- 4 MAR 2005 WO

02/ 20530 PCT/ SE01/01880 -103 before bei ﬁgﬁa)él ed to anbi ent tenperature.

But yl nitrite_(é%.(z m ) was added and the mxture was stirred for 4 hours
bef ore beV#qciaRed pyng agpepus &Htrig agigh(30%) The solujionwasestraeiednsieg EtMDéct Hie
resi due ‘ Luorisil(r) .col usi 5% McOH i hl oy of orm
as el uen}t& %@Sﬁgﬁggﬁeﬁgﬁ}é g‘S’a"@S‘i %‘?‘@ESF:}S% }”ﬁteﬁ/&? e%"ng ﬂ?ﬁcpﬁtﬁr (14
m) cont doRtdigirafdl. ThE reidR was Sitdrh inb 27 U ' i irred
-under an at nosphere of hydrogen fo%g%klﬁ g(ah}q%%le .E(r?lu@%u\%éh?ﬁ%trg@@r and
the filt rntesnedistecvascieolatedtas o whitessolid sFallosving sepested pedcathire 0ad largst euale< kfignol

- to afford hh? %itle Spnﬁgu d. Method #27 10 2R 5 - 2-Am nonmeth |-5- 1
- 3- ben20diS948 (25:2) Was digsetxed,i stianoh 6450 7D) sortaining pallagium on charcoal (10%, 4.6 g).

1-(1,3-b ' - O =2 m ng) et hanal nt.nesi s, 1979, 423

(26l e oy HEehRion Yk sirrec(dHbt il AMRHeRe Y odeR B R Bacrivn s cgblessn)

(14.0 0) The mixhitanas 16961 Hd e dlad ConéBiiRited Flelttsibl (31g, el MERd il

sol ution was concentrated and the 15 residue was triturated using di etlhyl

et her. APptassiamyadaic (Wasg)fih waterdd0 oflf andThe mipurcdwat heaBdlmdey reflax farizied
ortionwi,se tq trifluqroacetic .aci.d 0 m), at anbient tenperature. The

g olution hoﬁﬁs‘g‘?telez?séd) FBPCCA@'aFﬁdﬂHP&C&g@FéFJ)Q s alged é%gﬁtl?r’rlgf‘ﬁ%iww heatp@ &ordue

was basi fa ' . ATMES ' ' t T i XTI Ml e was

fil tjé)?ed aasﬁgnm@%f?ﬁg%@ %Ccconcélr??lf 3‘?53&# %&@'ﬁ'ﬁ%@gﬁ%@ﬁ “542%‘3 %uraff i ed

by f 1 ash lealedontachasinAmbgrlitp®VR AuesingThe @Liadianiashéd Webhlvadiey 120 He@Gerids

eluent, to afford both cis-_and trans- isoners of the required internediate.

The trafgsip rbe( P agnegyphydserhioriciacyd wias usad to stuiethe cngle prodluct The

e
St _ _ e . S
o s uA TSR T A U S Sy S AUl A o
(2 ) wethaadldTle GitleltoaPdiubdway Holtd R ovalgecrRfalé &Wmgd. ™), followed by

nore_water (6 m). The nmetal residues were renoved by Tiltration and the 25
filttate was extracted usi ng DCM The conbi ned organic |ayers were dried,

filteredﬁgago;%gcentrat ed. The residue was triturated using ethanol to
afford t conpound as a white solid.

- N-(4-Aminobutyryl}ymethanesulphonamide

trans -4-Am no-5-h drox -1 3 4 5-tetrah dro-2H-1-benzaze i n-2-one N @ﬂﬂﬁﬂ“”

0 0,0
_S
H,N N™ N\
H

4-Phthalimidobutyryl chloride (/. Am. Chem. Soc., 1981, 103, 6750) (1.27 £) was

20  heated with methane sulphonamide (480 mg) at 100°C for 15 min under argon. The mixture
was cooled and left to stand for 17 hours. The residue was triturated with ethano] to afford the
required intermediate. The solid (4 g) was treated with potassium hydroxide (75 g) in water
(100 ml) at ambient temperature for 2 hours. Concentrated hydrochloric acid was added until
the pH of the solution reached 9. The solution was extracted using EtOAc. The combined

25  organic layers were concentrated and the residue was triturated using diethyl ether/petrol
mixture and filtered. The residue (5.7 g) was taken up in water (150 ml) and dilute
hydrochloric acid (1 M) was added unti] the pH reached 1. The mixture was heated on a steam
bath for 1 hour before being cooled and extracted using EtOAc. The aqueous phase was

concentrated and the residue was triturated using EtOQAc/ethanol mixture to afford the title
30 compound (1.5 g).



Met hod #28 30 11t-Meth | |1 T hen 1-2- tent-butox carbon | am no acet QMM 4'
MAR 2005 WD 021 20530 - 104 PCT/ SE01/01880 By a simlar procedure to 05
#5 the title conpound was prepared using N-nethylaniline to give a pale
orange oiwo@ZZdsy, 58%; NVR (CDC13): 7.4 (3H, m, 7.1(2HCHPEIBIH01H,

br), 3.6(2H, br), 3.2(3H, s), 1.4(9H s)g giz 265.42 5 Method #29 N Benz
1-N- hen 1-2- Cert.-butox carbon | am no ]é% amide OH O YNDBy asinlar
procedure to Method #5 the title conmpound was prepared using N

10benzyl met hyl am ne to give a yellow oil (670nmy, 48%; NVR (CDCl3): 7.2

(5H, br), 4.6 (1.33H, s), 4.4(0.67H, s), 3.9(2H br), 2.9(1H,
s), 2. S(Mjﬁ?ﬁ 4(9H, s); mz 279.50 Method #30
152- Ami no Rk ARt Dy bethYa PRI REG RHede } | By a simlar procedure to Method

#6 usi ng"NFTEtNyT - NFpitenyT-2-(tert- but oxycarbonyl am no) acet am de ( Met hod
#28) the title c ound was prepared to give the title conpound as a clear
oil (231ng, 56% - (CDC13): 7.3(3H, m, 7.1(2H, d), 3.2(3H 20 s),
(211, br); \gf/zo 17\ Met hod #31 2- Ami no- N-nmet hyl N benzyl acetamde 0 25 -
4 MAR 20

HN ¢

5 3-Hydroxyphenylacetic acid (30.4 ml) was dissolved in MeOH (160 m). Concentrated
sulphuric acid (1.6 ml) was added and the mixture was heated under reflux for 6 hours. The
mixture was concentrated to low bulk before the addition of toluene (120 ml). The mixture
was washed with water, saturated aqueous sodium bicarbonate and brine. The combined vl

organic layers were reduced in volume by one half before being stirred with ammonia solution

10 (180 ml) for 16 hours. The mixture was concentrated and filtered. The solid was washed with

water and was dried. The residue (24 g) was dissolved in MeOH (400 m]) with 1,2-
d1bromoethane (20 ml) and sodium hydroxide (6 g). The solution was heated under reflux for
36 hours before being concentrated. The residue was partitioned between water and EtOAc.
The organic phase was separated and concentrated. This residue was purified by medium

15  pressure liquid chromatography, using 5% MeOH in DCM as eluent. The purified

intermediate (7.5 g) was dissolved in ethanol (300 ml) with ammonia solution (500 ml). The
reaction vessel was sealed and the mixture was stirred at ambient temperature for 6 hours
before being allowed to stand for 2.5 days. The solution was concentrated and the residue was
purified using medium pressure liquid chromatography, using 25% MeOH in DCM as eluent,

20 to afford the title compound (4.1 g).

Method #26

(trans)-4-Amino-5-hydroxy-1.3,4.5-tetrahydro-2H- 1 -benzazepin-2-one
4]

e}

HO

25 Anhydrous toluene (33 ml) and ethanol (2.2 mi) were heated with potassium (0.3 £)
until all the metal has dissolved. 3,4-Dihydro-1H-1-benzazepine-2,5-dione (/. Org. Chem.,
1972, 37, 208) (11.6 g) was added and the mixture was heated under reflux for 2 minutes




WO 02/ 20530 PCT/ SE01/01880 -105 By a simlar procedure to Method #6 u ﬁlir% N
benzyl - N- phenyl - 2- (tert- butoxycarbonyl am no)acetam de (Method #29) t 05
title conpound was prepared to give the title conmpound as a clear oil
(256nmg, 7390022488 (CDCI3): 7.3(5H, n), 4.6(1.33H s), 4. AOUSEH01880,
3.4(2H, br), 2.95(I. 33H s), 2.8(2.34H, Zi (1.33H, s); mz 179.23 Method
#32 Met hyl -5- ~- am' no heneth | oxazol e’ %%rbox | ate trifluoroacetate

Met hyl ( terj-but oxycar bonyl am no) phenet hyl ] - oxazol e- 4car boxyl at e,
(Tett. %f%hﬂn% 99 o smb le'zsfs;mpsﬂms) Byt niirites@i Aad) was addpd Mﬁb&@a@éﬂn@

d (3 1 d t
e e e e e
white solrbg 2 3 Fhiois 26/ bbb
5. 2.5 3(1h Grl;)“(agsl (ede d) ; #Ehpas: 3(3H, nrh "&%(m S 8(’17’%“%@?53 ) T>t<“°i5
Met hod #modlmﬂwogbm ﬂ;ﬁbolxteqainswbn (slﬁm]amlnd Me(ﬂie{mqinl}smmﬁingpaﬂﬁcaubmwl ic

aci d y ste 13 2372 1983; 404 1.86mmol ) dissolved in THE
-10m é*mﬁ ?Jré Sﬁ:&%ﬁ)t Theoardusgi was stitred; under 2n HEIsPHeaR phleydregepcfor fybour.

G 332‘5 @E@%ﬁ%?ﬁ%@ﬁ%ﬁ%ﬁ&%ﬁ i AR Aot i

dr opwi seukmgleﬂﬁnbp{ovgﬁg@qgum%ma further 20 mM of water was added and
the resultant solution extracted with ethyl acetate (3x20 m ), the organic
extracts were washed with saturated sodi um bi carbonate solution (1Om) and
saturateq,bri 10M ), dried wth. anhydrous magnesi um sul phate and - 4 MAR
2005 WO PCT/ SE01/01880 106 evaporat ed to dryness under reduced
presggre Ve A AVAN _ ); NWR (CDC13)

b o( o, Rt ~ SRR fponhiify

3- Hydroxyrrethyl _4- phenyl i soxazol e (295ny, 1. 68rrrm|) was di ssolved in THE 5m
under nitroge vmth pht hal i m de (292ny, 1.6Smmvol) and

tri phenyl phogphi Fgp 1. 68nmol ), the resultant stirred solution was
cooled to COC jth DIAD (330ul, 1. 68nmol ) dropw se over 30 m ns,
then al | gywg o] warm to CDoom tenperature overnight. After evaporation to
dryness t e m xture was purified by chromatography on a 20g

A solution of 1-(1,3-benzodioxol-5-y1)-2-(methylamino)ethanol (Synthesis, 1979, 423)
(28.65 g) and oxirane-2-carboxamide (Bull. Chem. Soc. Jpn., 1989, 62, 3202) (14.0 g) in
ethanol (500 mi) was heated under reflux for 1.5 hours. The solution was concentrated and the

15  residue was triturated using diethyl ether. A white powder was filtered off. This product (3.0
g) was added portionwise to trifluoroacetic acid (30 ml) at amﬁient temperature. The solution
was stirred for 45 minutes before being concentrated. The residue was basified using saturated

} aqueous sodium bicarbonate. The mixture was filtered and the filtrate was concentrated. The
residual oil was purified by flash column chromatography, using a gradient of MeOH in

20  EtOAc as eluent, to afford both cis- and trans- isomers of the required intermediate. The
trans- isomer (1.6 g) was dissolved in dry diethy] ether (180 ml). The solution was heated
under reflux using Soxhlet equipment with lithium aluminium hydride ¢2.0 g) for 16 hours.
The solution was cooled and water (2 ml) was added with sodium hydroxide solution (3 M, 2
ml), followed by more water (6 ml). The metal residues were removed by filtration and the

25  filtrate was extracted using DCM. The combined organic layers were dried, filtered and
concentrated. The residue was triturated using ethanol fo afford the title compound as a white
solid.

Method #28
30  N-Methyl-N-phenvl-2-(fert-butoxycarbonylamino)acetamide




10 Bond Elute silica colum eluting with 1:1 DCM hexane to give 4-ph_eg’1)f~|.'ﬁm5 '
pht hal i m donet hyl i soxazol e (316ng): mz 305 (MtH). This was di ssol ved'i HA -
nmet hanol 3ml, treated with hydrazine hydrate (114ul, 2.4nmol) and refl uxed
for 30 miwdozBwessor esul tant suspension was filtered, the sBCTHENIGRYY with
et hanol (2x5ml) and the filtrate then ev&g‘?rat ed to dryness, this residue
was taken up in 2N HCO and any insol ubl € érial again 15 renoved by
filtration. The filtrate was basified with saturated sodi um bi carbonate and
extracted with ethyl hacepgste (3x1Om ), the conbined organic extracts were
washed witR wat eH (Em saturated brine (5m), then dried over

magnesi um Noy€Vapor at ed under reduced pressure to give

3-ami nonet hyl - 4 phenyl | soxazol e (130ng); NMR (CDC13) : 4.1(2H,s),
7.3-7.5(5H, M, 8.4(1Hs); mz 175 (MH) 20 Met hod #34

2-12-(2- il ' ing N-methylaniline

2- (2- Hydr x;ﬁ/)gﬁgﬂn&;?&%ﬁﬁ@é&aﬁ%%ﬁﬁg% t?t?@oén}fnimﬁlo)lm%&ass&r%pgéedi unSlnI§Cl\/I 60rr¥l was
treated 13w 4 paleofigeioll (77 hg,S38%h )y NMR: (CDERAt B4 (IHGEY 7. HRHym),)5.3(1 Hyat er
the ermul sion was stirred - 4 MAR 2005 WD 02/ 20530 PCT/ SE01/01880 -107

vi gor ous|)ix6(3H, bBe3 B63H shnbi4(hh 5} mZR6848f or mat e (1. 785g, 10. 5mpl ) was
added_dropwi se over 10 wins and the m xture was stirred overnght at room
tenperature. The DCM phase was renoved and t he aqueous phase extracted with
DCM ( 2x2 v conbi ned organics were then dried over magnesi um sul phate
and evap%%?ider reduced 5 pressure, the product was purified by

chr omat ogV-Behyylah-phenylsd-{ree-dutonydarbboylemirelacetangider t h DCM t o gi ve

N- (benzyl oxycar bonyl 6 2- (2- hydr oxyphenyl ) et hyl ami ne (1.4g); NWR (CDC13) : |,
2.8(2H,q), 3.4(2H q)y 5.1(3H, M, 6.4(1H,s), 6.8(2H M, 7.1(2H M,

7.3-7.4(5 OW onyl ) -2-(2-hydroxyphenyl ) et hyl am ne (542nyg,
2mmol ) dissplv in }'io nmM. was treated with potassium carbonate (325
mesh, 350ny, 2 Emol ) and | or oet hyl p-tol uenesul phonate (484ul, 2. 6nmol)
and the m xture was stirred at 60C overnight. After cooling, water 1O was
added and t he By asumidargrocedorecte Methnd #5 sheniyile eamtpernd wax ToeRaredRsiRgVov er

ur EPed By RRMEBG o on o0t S LaPB AR RS Sep Gl A8 PGy ¢ o

ive N1 | hy 4@ ong) ;
El:v\lée( CDC:%S%@W Y, 20/Qa3PRY 9 48678, 6 3T A! 1§ N00H) HheryIH &) v 4EH, B @¥20nD)

279.50

Method #30
15 2-Amino-N-methyl-N-phenylacetamide

e |
HEN\/U\N
| |

By a similar procedure to Method #6 using N-methyl-V-phenyl-2-(tert-

butoxycarbonylamino)acetamide (Method #28) the title compound was prepared to give the
title compound as a clear oil (231mg, 56%); NMR: (CDCls): 7.3(3H, m), 7.1(2H, d), 3.2(3H,
20 ), (2H, br); m/z 165.17

Method #31
2-Amino-N-methvl-N-benzvlacetamide

HZN\)LT@

25




2.9(2H,q), 3.5(2HmM, 3.8(2H M, 4.2(2H, M, 4.9(1H b), 5.1(2H, s), 6._84( H—h ﬂ])ﬂ
6.9(1H t), 7.1(2H M, 7.3-7.4(5H m HPLC Hi chronme C18 col um AR 2005
Acetonitrile/water/0.1%FA 5-95% over 7.5 min R 4.98m n 20

N- ( Benzyl sx@oarés3ayl ) - 2- [ 2- (2. - chl or oet hoxy) phenyl ] et hyl am wer/9eckdigRo
0.33mmol ) dissolved in NW 3nl was heated wi th norpholine (1 74u], 2nmmol)
at 80C overnight. Water (5nml) was added 4P® the nmixture extracted with

et hyl acetate (30ml), the organi c phase was washed with water (2x5n]) dried
over magnesi umByu qihiiﬂepmncﬂm&pMﬁh@#&migNmem}%\d hepybasyere to give

N- (benzyl tycar bon rmr phol i_noet hoxy) phenyl | et hyl am ne 25 (143ny);
NVR (comg‘j oXyearlgy %’Mﬁl}l oJage ethgd #2Prihe Jitle commpaundgyas prepuiedite give the

Fichr oo, (e Seipbie'as Bl &?ﬁiﬂ%aﬁéﬂb BB m A TR T

3.73m n nd 2(GEPH(MN(2H, br), 2.95(1.33H, 5), 2.8(2.34H
N- (Benzyl oxycar bonyl )( [ )2 mgrphol |s)noet( hoxy) S%h(ér?gp H’/Fég‘lgne (143ng) 30

.di ssolbved in nethanol was treated with 10% pal | adi um on carbon and
hydrogena& Ed fir 2 hours. The solid was renoved by filtration, washed with

met hanol 2t he fil trate evapor ated under reduced pressure and
azeot r opeg| . ) pound (83ng) mz 251
(MtH) , whtct i X : AORLAWB 005 WO 02/ 20530
-108 Met hod A3 Met hyl 2- 12 (2 am noet hyl)phenoxyl acetate COOwe

PCTI SEO1L10138 N- ( Benzyl oxycar bonyl ) - 2- ( 2- hydr oxyphenyl ) et hyl am ne (see
Met hod #34: 2.65mmol ) dissolved in DVMF 6ml was treated with

Konat e (-325 nmesh, 397ng, 4.0mmol) nethyl bronopacetate (362ul,
3. 7nmmol ) and 1§ 'xture was stirred overnight at roomtenperature. After
cooling, watef 10\l was added and the mxture extracted with diethyl ether
(3x20mL) owTad ovgr-@agnesi um sul phate and evapor at ed under reduced pressure
10 to give neths 2- \{ 2-{2- (benzyl oxycar bonyl (am no) et hyl )] phenoxy) acetate
(847mg); NVR (C¢13) : 2.8(2H,q), 3.5(2H,m, 3.8(3H,s), 4.6(2H, ),
5.1(3H m, 6. ,d), 6.9(1H t), 7.1- 7.4(7H m Mthyl 2- {

2- [ 2- (benzyl oxycar bonyl ami no) et hyl ] phenoxy} acetate (343ng, |mmol) 15

d| ssol ved in 6?)—5—6@dﬁﬂébumvmbenyﬂﬂmanmmqﬁgdhommlﬂ-d-c@rbﬁﬁﬁgte (Teao! )

s oI i gbﬁégﬁ&gmdz%&%f) ?lltlbgafgl) %?ssgﬁfggonnﬁl%oroa t:lrcoa%xedn EI%? arido stogd Qtoa?l;bsxent-rhe
temperature for 1 hour and concentratcd to give an oil. Trituration with diethyl ether gave the
title compound as a white solid. (281mg); NMR 3.1-3.25(1H,m); 3.3-3.4(1H,m); 3.7(3H.s);
5.2-5.3(1H,m); 7.05(2H,d); 7.2-7.3(3H,m); 8.7(1H,s); 8.75-8.85(3H,bs)

pot agsi um ca

)15 Method #33
3-Aminomethyl-4-phenylisoxazole

0O
g

H.N

4-Phenylisoxazole-3-carboxylic acid ethyl ester (JOC 50 13 2372 1983; 404mg,
1.86mmol) dissolved in THF 10m! under nitrogen was treated with 2M lithium borohydride in

20 THF (1.86ml, 3.72mmol). The resultant mixture was stirred at OC for Shours, then aliowed to

warm to room temperature overnight. 1M acetic acid was added dropwise till effervesence
ceased, a further 20 ml of water was added and the resultant solution extracted with ethyl
acetate (3x20 ml), the. organic extracts were washed with saturated sodium bicarbonate
solution (10ml) and saturated brine ( JOm]), dried with anhydrous magnesium sulphate and



washed wi th nmethanol (2x2ml), the filtrate evaporated under reduced pressure
and azeotroped twice with toluene to give methyl - 4 MAR 700
2-[ 2- (2-am noet hyl ) phenoxy] acetate (403ng), mz 210 (Mr-H) which was used
wi t hout fwotdaaosspurification 20 Method #36 2- Ami noi ndan- PCEFSE0IGHB8MH2

| soanyl nitrite (15 m, 108 mmol) was adfﬁg to a solution of indan-1,2-dione
(12 g, 90 25 nmol) in nethanol (380 m") ‘45C foll owed by concentrated HC
(12 m) dropwi se over 5 mnutes. The reaction mxture was stirred for 3
hours at evapsmatedwplryness underEgduned pressamnyd giveS-hptroxsonshyla-phamdisogzole

PCT/ SE01/,0188Q - [trite, (I cengr HJ (1 m) was added and
t he suspgg%r\mﬂg? %‘f&qﬁﬁg@@g}%&fﬂﬁi\ﬁquﬁﬂpﬁuéé@&f cooling to room

t enper at 13 ml'l'hﬁ precipitate formed. The precipitate was filtered off
and washe ? cotd nethanol (40 m) followed by diethyl ether (40 mM) to
afford indan-1,2-dione-2-oxine as a white solid (6.2 g, 43%9. 5 NWR
3.8(2H,s), 7.4(1Ht), 7.6(I1Hd), 7.7(2H t); mz 162 (M-H) A solution_ of

i ndanb 1, 2- di o3eHRiroxymethyled-phenylisoxazets §295mgst.f8muiol) waodigsojvegrig THE Sml

f!g(??f on SageT gD ekt e BHER PGl RO 588 T e w%h%p%%y&%‘c’mﬁ&f (30 m)
S0l 1 0" wn B0 I SelEph, o RebphlaeRLARANE frap CodiLt 00 afls BV DUD o6 o

whi t e sok330ul 3.68mnitfiYdropWids: ovidr 80 bhiingl dilen allod(elith dejm to Jookh kémnppratufe 1(1H, t),
6.0(1H d), 7.1-7.3(4H ), 8.6(2H s) Method #37 15 2- Amino-N-neth |- N
1- oxo- 1 Pvemight.ciftexievaparatiottohdrgness thesmixtergveas prirified kyzhmenitagiaply qma g 100

mol . 15 d nethylam ne hydrochloride (2.5 e 250, rnmgl, 15 g) and
par at®r nﬁ%@@ﬁ& gﬁ‘fa Eﬁ],% “ﬂ%ﬁ)wtﬁg'g;)qiﬁ'hgi‘ﬂ’&r%gw(efg@h?ﬂy@\?\er e heated under
reflux f C : i iyt capl | ahé) 3uf ord
2 20 (m?ﬁ%ﬁ%@%%%@%@c}iﬁ%&r 0- 13.-t{ 2H) - napht hgﬁg%gmgilﬁhg%l i d 3(i‘lflll4 g).
2- ( Met hy hreated sHeHydtazi, Wydedtay tidel,| 2.4@idpHraag héfvaded fon30 frine Ghe 2ultad] , 4. 5
g), HOBT (I eq, 20 _mwol, 2.7 9g),' N benzyl oxycarbonyl %I ¥1Ci ne (1. eq, 20 nmol,
4.18 g), suspension was filtered, the sohg washed with ethandl (2x5ml)~ and the filtrate then

evaporated to dryness, this residue was taken up in 2N HCI and any insoluble material again

-

15 removed by filtration. The filtrate was basified with saturated sodium bicarbonate and
extracted with ethyl acetate (3x10mi), the combined organic extracts were washed with water
(5ml) and saturated brine (5Smi), then dried over magnesium sulphate and evaporated under
reduced pressure to give 3-aminomethyl-4-phenylisoxazole (130mg); NMR (CDCI3) :
4.1(2H,s), 7.3-7.5(5H,m}, 8.4(1H.s); m/z 175 (M+H)
20
Method #34
2-[2-(2-morpholinoethoxy)phenyljethylamine
@
N

|

O

H,N

2-(2-Hydroxypbenyl)ethylamine (1.73g, 10mmol) dissolved in DCM 60m] was treated

25  with a solution of sodium bicarbonate (1.68g, 20mmo!) in water, the emulsion was stirred




triethylamne (1.25 eq, 25 mmol, 3 m) and dicycl ohexyl carbodi-imde (I eq,
20 mmol , 4.12 25 g) were dissolved in dichloronethane (130 nil) and-weMaR 7005
stirred at anbient tenperature for 18 hours before being cooled to O C and
filtered. WOO220B8rate was concentrated and the residue wapcr&kempgsy i n
et hyl acetate before being washed with aqtﬁﬁ,us sodi um bi carbonate, dried,
filtered and concentrated. The residue wa eft to stand in a solution of
hydrogen bromide in _acetic acid for 30 mnutes. The m xture was triturated

with di et PEPTONENAR aB i hath aadbenayt chlprofamage Cafl 3l 165mmathwas eddedzopwise

t ted w ' LUt i 0 d,.t hi t ted wwth - 4 MAR 2005 WO

05?20230“‘%66&%@%&%&Qﬁéﬁ%smﬁﬁgé‘a&‘g%m&gﬁﬁ%s concentrated and

the resi mmp@gem%ﬁl@@dﬂaﬁm@aﬁwmgh d& Eear\aqﬁem Kiﬁpmg)?gﬂeund-
ol aﬁ\l 0 odiu

Met hod #38 5 2- Am no-6-fluoro-I-inda 0 a solutio m

car bonat ecqnthiBedyorgni2s werd thei driedibedr rhdghesiut s 1@ dikeey aforated under reduced
fl uorg,)phenyl al ani ne él.t3 g, 7.2 mmol) followed by a solution of N
Wi

-et hoxyc ar BIEHTS HierIpdpst ivas puaifigd §y clromategrrphy en 20g yilicabendielute( diating WithThe
t wo- phas e | ] re.was,stir,red for 24 hours. at _room.tenperature.
The or gaﬁl?ég% oagié %@%Z%@FQWB%A%GQGI?@E%W oyny H’E‘mécﬂléégis ééDg%@:
acidifiedp ] ] a phas then
extract ed %ZP@E?%W ’22’3 g@éﬁ(g iﬂ%?@%ﬁg%ﬁg hg'q%)hlg?sﬁg@ggts dried
over magnesi um sul phate then concentrated under reduced pressure to give 3-

(4-11 uoropheng’{r)-z- ht hal i m dopropanoi c acid as a white solid (2g, 89%,; NWR
3.3(1H dd), 1 éBSQZ%MHG7{b°5y1112102r11}'é59xyahg(ﬂ}qmﬂapmexmmﬁ%mmab iszelvedin
7. 8(4h. ' s (4-1| - 2: | i,nd d [ id
(2010 *PYE Wi it QPyih poieitl AR IRRTIE IocSh P HETPO.AB Azl . 6. 4

I cthlordé f ' | xSl i
mpér :'? ur e0 f otrEijil r?(l)t?r\lﬁmﬂgﬁ%aﬁfr ﬁ%ﬁtélhzl)m%} %@%’wgﬁ"%b %,rag gn%%{tms added

and t he revgmighinAftecaalisgswater $0nf was Bldedand the mixtam éxtraped atitly diethFhether
and

i ed RaR0eY ool By e A ey BT ST FCPRECLERAU ST and
Sodi um y e Caenaa By Elr B fabty YFOCk MSCETALDE, WS i Bephie MG £
phas éSwadberzyloxgcarbonyd)-2+ 22 ghksoaihoxsiphehsl]ethghghine(450mg); NMR (CDCI3) :
2.9(2H.q), 3.5(2H,m), 3.8(2H.m), 4.2(2H,m), 4.9(1H,b), 5.1(2H,s), 6.8(1H,d), 6.9(1H.1),
7.1(2H.m), 7.3-7.4(5H,m) HPLC Hichrome C18 column Acetonitrile/water/0.1%TEA 5-95%

over 7.5 min Rt 4. 98min

20 N-(Benzyloxycarbonyl)-2-{2-(2-chloroethoxy)phenyl]ethylamine (110mg, 0.33mmol)
dissolved in NMP 3ml was heated with morpholine {(174ul, 2mmol) at 80C overnight. Water
(5ml) was added and the mixture extracted with ethyl acetate (SOmi), the organic phase was
. washed with water (2x5ml) dried over magnesium sulphate and evaporated under reduced
pressure to give N—(benzyloxycarbonyl)—z—[2-(2—morpholinoethoxy)phcnyl]ethylaminc
25  (143mg); NMR (CDCI3) : 2.5(4H,q), 2.8(4H,m), 3.4(2H,q), 3.7(4H,q), 4.1(2H,1), 5.0(2H.5),
5.3(1H.b), 6.8(2H,m), 7.1(1H,d), 7.2(1H,t), 7.3-7.4(5H,m) HPLC Hichrome C18 column
Acetonitrile/water/0.1%TFA 5-95% over 7.5 min Rt 3.73min m/z 385 (M+H)

N-(Benzyloxycarbonyl)-2-[2-(2-morpholinoethoxy)phenyljethylamine (143mg)
30  dissolved in methanol was treated with 10% palladium on carbon and hydrogenated for 2
hours. The solid was removed by filtration, washed with methanol (2x2ml), the filtrate
evaporated under reduced pressure and azeotroped twice with toluene to give the title

compound (83mg) m/z 251 (M+H), which was used directly in the next step.




25 concentrated under reduced pressure to give ‘ '
6-f 1 uor o- 2- pht hal am do-i ndan-1-one as a white solid (lg, 53%. NVR-4 MAR 7009
3.3(1H,dd), 3.5(1H,dd), 5.1(1H,dd), 6.8(IHt), 7.0(I1H dd), 7.7- 8.0(5H m;
mz 296 RAépr/2ex3bum borohydride (512 ng, 14 nmol) was addeBCT/SE@/AI880uUt i on
6-fl uoro-2 30 phthal am do-i ndan-|-one (8 ng, 2.7 mmol) in

i sopropanol /water (6:1, 10.5 m) and tHhe*¥®4 MAR 2005 WO 02/ 20530

PCT/ SE01/ 01880 -111 solution stirred at roomtenperature for 24 hours.
Excess acetic acid was then added to the reaction mxture and the resulting
solution heated at 60C for 6 hours. The reaction mxture was then cooled to
room t erdMtetBod#35 and concentrated under reduced pressure to give a white

solid | ch rif.ie i ONn- ge chromat ogr aphy usi ng Dowex 50wx2 5
(wat er\:’\’:y[% gﬁﬁzg.a’f“?}u..d" 2 (Q’a‘%ni a) to give the title conpound as a
white solid (141 gpofMe %; NVR 3.3(1H dd), 3.5(1H dd), 4.8(1H m,
4.9(1H,d), 6.8-7.4{3H mM; mIZ 168 (MrH) Method #39 2-Amino-1 3
4-t etrahydronapht h™~ -0l OH NH2 To a sol ution of sodium carbonate (0.8 g,
7.2 mmol) in water (¥ m) was added honophenylalanine (1.3 g, 7.2 mol)
fol | onedHgM.a sq| uti on of N-ethoxycarbonyl phthal ami de 15 (1.6 g, 7.2 mmol)
in ethyl acefate §fO™4,). The two-phase reaction mxture was stirred for 24-
hours at room tenpe re. The organi c phase was separated and di scarded and
t he agueous phase~was’acidified with concentrated HC to pH 2. The aqueous
phase was then extracted wth ethyl acetate (3 x 20 nl) and the conbi ned
extragts drieg ga?se,ﬁj -2 )etEPRGSRY (sad Plthoddisd: 7 g ed
presgﬁre to gﬁv@\é%%lﬁg y -2-ph%ﬁ%lalpﬁlb§%%ﬁl}tﬂgr)loig aci d(ras a white 20 solid
(1.5 g, $6%nmol) disdfl8ed MDMF dinl wastrtaied withglotassipmesaybomatei3Saneski 33B0g.anoi c
acid (1.5 g, 4.9 nmmol) in DCM added thi onyl chl oride . m,
3" o} Ofiap s opmonetaler A6k AAWBAD g A mx ReE s SHP P BV TRERL
t enper at ur [ ur, |y nj i Larfd ; o added
i{e&:ﬂ? A‘ﬁc‘?‘c#@xfﬂé %egpbgﬂ WS afide the thirafdEaciéd Svith

and the 1€, Xxture s hours at room tenperature. The

resul t i ngiefAyk bMEL(3X0BEMIPAEEEVer Rizgnesismanlphaenme ey apdraed kafer f@liced preasie
stirred for "10 mnutes. This mxture was extracted with DC%(73 ¢ %‘gﬂﬂ;) and
t he Jbnbiorgive mretiyh2e! 2 12-foepronpsasbany i aamalsthr) Iphencsy 1 gestaie Fﬂg;, rat ed
sodi um hydLaRSN SRSRODS Sr ), F3ELY), Fetone), 160, B0 (Ha), 6.901,0, 7.1-

7.4(7TH,m)

Methyl 2-{2-[2-(benzyloxycarbonylamino)ethyl]phenoxy} acetate (343mg, 1mmol)

15  dissolved in methanol together with p-toluenesulphonic acid (190mg, 1mmol) was treated with
10% palladium on carbon and hydrogenated for 2 hours. The solid was removed by filtration,
washed with methanol (2x2ml), the filtrate evaporated under reduced pressure and azeotroped
twice with toluene to give methyl 2-[2-(2-aminoethyl)phenoxy]lacetate (403mg), m/z 210
(M+H) which was used without farther purification.

20
Method #36
2-Aminoindan-1-ol

OH

Isoamyl nitrite (15 ml, 108 mmol) was added to a solution of indan-1,2-dione (12 g, 90
95 mmol) in methanol (380 ml) at 45°C followed by concentrated HCI (12 ml) dropwise over 5

minutes. The reaction mixture was stirred for 3 hours at room temperature. Excess isoamyl




The organi ¢ phase was then dried over nmagnesi um sul phate and concent_rz::\tMriﬁim,j
under reduced 30 pressure to give -
2- pht hal am do- 3, 4- di hydr o- (2H) - napht hal en-1-one as a white solid (880 ng, 11
- 4 MAR 2B08X0280582/ 20530 PCT/ SE01/ 01880 -112 62% . NWVR 2. 3(dd4/8%01/03886( 1H m) ,
3.1(1H,dt), 3.3(IH mM, 5.2(1H dd), 7.3-8Aj(1 ,m; mz 292 (MH) To a

sol uti on of 2-phthal anm do- 3, 4-di hydr o- (21MY*2napht hal en-1-one (880 ng, 3
mrol) 5 i.n. isopropanol/water (6:1, 11.5 rﬂd?gdvvas added sodi um bor ohydri de
(567 ny, ME )@%&Opﬁ@t@éﬂ b mbhiwaseadad and e suspemsioatstirred ffara Ruthbour s.

ot on RaaEufS, OdRIRET i EincPaple  white P Pio et A PRORIESII (o
room t enfitepdd 6fe afd) aSKUACRIt EQH BSbtHARE (40 ﬁ‘nﬁ)“fbﬁgwgﬁ ‘ngl%tﬁ}ﬂteﬂ]eg kﬁ%&ﬁ"% 10

solid which was purified by ion-exchange chronatogr s ng
(wat er . mindeanbl-dione-2-ontme a8 mwhideselidiit p)43%).gi ve the title conpound as a

whi t ] 5 ., 30.9% . NVR 2.8(1H,dd), 3.0(1H dd), 3.3(1H m,
. 3. E(iﬁsw(%ﬂ(g@lﬁ 74%(!31({?1}4,7@6(}H;i)ﬁ-?tﬂ}h()glm/zri,62( (%}m%m (I\/H(—I) I\/Qhod #40 15

+1- Trans-2-Amino-1-m ethox ' dan 0 H2 A solution of (+l-)
trans- 2- brono- | - hydroxyi ndan (21.0g, 0.1lnol) and potassium phthalimde

(42.0g, 0.22 nDdlufidn 8f MARE A didRaB)oxims (5o 89 rﬁhoﬁ%%h%ﬁ&l V@g&‘ﬁ]ﬁ fid The

reaction mxture was cool ed and evaporated t® an ol at ed

with et hfMECEDiaxane (Btemi) Was liydraatnaEi at fodni tenfpeeatuRr 2IdM0ROT ThEbadtish
purified_h chrorrgjo raphy on silica with 2:1 iso- hexaneethyl acetate as
el uent tguél%we.; _tfl;%fl,%%ﬁggb gelfis gy ashed ithathanol (A0el) andconegntratedpmider yel | ow
anor pipou 9 d 3. 15(1 Hd . 8-5. 0(1H, :
a1 SRRty lgive 30 Qs Bt only Sa Ylcy i omimtliliea Gomm et i b
of (+/) givenke fiddyeinposhdasphihiel sidﬁdc;gigr,lg_e%).( NMR; 258(Pmd)) 3!2@1@{%)%
tetrahydrofuranq(’zom was added 60% sodi um hydri de (300ng, 7. ). The
m xture Aels1B40i% HAH.B16.06dEhd) ddpbaailm, 8.6¢21Rshours and then methyl i odi de
(0.62m, 1 O Omol) added. The m xture was stirred for a further 2 hours

and then 5% water in tetrahydrofuran (I Onm) and ethyl acetate (75ml)
added. TWRthed #370n was washed with water, dried over magnesi um

15 2-Amino-N-methyl-N-(1-0x0-1.2.3.4-tetrahydronaphth-2-vl)meth lacetamide

O O
cor
I

Tetralone (1 eq, 100 mmol, 15 g) and methylamine hydrochloride (2.5 eq, 250 mmol
15 g) and paraformaldehyde (1 eq, 100 mmol, 3 g) in ethanol (100 ml) were heated under

reflux for 16 hours. The reaction mixture was cooled and filtered to afford 2-

>

20 {methylaminomethyl)-3,4,dihydro-1-(2H)-naphthalenone as a solid (14 g). -

| 2—(Methy]aminomcthyl)-3,4,djhydro-1-(2H)—naphtha]enone (1 eq, 20 mmol, 4.5 g),
HOBT (1 eq, 20 mmol, 2.7 g}, N-benzyloxycarbonylglycine (1 eq, 20 mmol, 4.18 g),
triethylamine (1.25 eq, 25 mmol, 3 ml) and dicyclohexylcarbodi-imide (1 eq, 20 mmol, 4.12
25  g) were dissolved in dichloromethane (130 ml) and were stirred at ambient temperature for 18

hours before being cooled to 0 °C and filtered. The filtrate was concentrated and the residue
was taken up in ethyl acetate before being washed with aqueous sodium bicarbonate, dried,
filtered and concentrated. The residue was left to stand in a solution of hydrogen bromude in
acetic acid for 30 minutes. The mixture was triturated with diethyl ether and the solvent was

30  decanted off. The residue was treated with ammonia solution and this was extracted with



-- 4 MAR 2005 WO 02/ 20530 PCT/ SE01/01850 -113 sul phate and evaporat_e['dM@g 5'
give (+/-)-trans-I-nmethoxy-2-phthalimdoindan as a white solid (1.2g, 2%’
NVR 2.85(1H, dd), 3.25(3H, s), 3.5(111, dd), 4.5-4.65(1H m, 5.55(1H, d),
7.05-7. 3d bz20830 7.85(411, s). 5 A mixture of PCT/SE01/01880
(+/-)-tranms-1|-nmet hoxy- 2-pht hal i m doi ndan é 50ng, 2.9mvol ) and hydrazi ne
hydrate (5nml) in ethanol was stirred at~ 1 itenperature for 24 hours. The
m xture was evaporated and purified by ion exchange chronat _ographyq{éDO\ivex
50W X2 Hihlérefétm.albe chloeofbirh kes comentratgd ehd theoresitecwaowsrysiatised froat #E0
contai ni ng 3% ammoni um hydroxide to give the title conpound a pale yellow
sol i d (4oGprdgsitle spmpougk 111, dd), 3.35(311, s), 3.38(1H,
dd), 4.05-4.15(1H, m, 4.5-4.6(1H, m, 7.2-7.35(311, m, 7.45-7.55(IH, m;
mz 164 (MtH). Method #41 1R 2 -- 1- 1 1-dineth lethox carbon lamno -2 h
drox 'n ~ 0 OH 15 (142S)-1- Am no- 2- hydr oxyi ndan (10.0g, 67.1muol)
was di s%‘@ﬁd—&%ﬁ di chl oronet hane (550nl) and triethylam ne (18.7nl,
134. Zrmok) Amho-beiorbuUtfidanlcar bonate (18.3g, 83, 9mmmol ) in dichl or onet hane
(50mM ) was added and the m xture stirred at room tenperature for 20 hours
t hen evaporated. Exftyl acetate (200nl) was added, the solution 20 washed
wth vat gr , dried qver nesi um sul phate and evaporated. The crude product
was puri fhed N st 0Gr aphy on silica with 4:1 iso-hexane:ethyl acetate
title conpound as a white solid (16.1g, 96%; NWR
1.42(911, s s , dd), 3.0(1H, dd), 4.3-4.42(1H, m, 4.78-4.9(1H m,
4.9-5.0(1H, m, 6.3(111, d), 7.0-7.25(411, nm). 25 Method #42 (IR
) - 2- Ami no-1 - ng%w@mmﬂ] Sarbasan (0.8, 7.2¥ARoD G0 walO( IRMDOBBRIded 4-
PCT/ SE01/ 01880 - 114 )

fluorophenylalanine (1.3 g, 7.2 mmo)) foliowed by a solution of N-

ethoxycarbonylphthalamide (1.6 g, 7.2 mmol) in ethyl acetate (10 mif). The two-phase

10 reaction mixture was stirred for 24 hours at room temperature. The organic phase was
separated and discarded and the aqueous phase was acidified with concentrated HCl to pH 2.
The aqueous phase was then extracted with ethyl acetate (3 x 20 ml) and the combined
extracts dried over magnesium sulphate then concentrated under reduced pressure to give 3-
(4-fluorophenyl)-2-phthalimidopropancic acid as a white solid (2g, 89%); NMR 3.3(1H.dd),
15 3.5(1H,dd), 5.1(1H,dd), 6.3(1H,brs), 7.0(2H,1), 7.1(2H.dd), 7.8(4H,s).

To a solution of 3-(4-fluorophenyl)-2-phthalimidopropanoic acid (2.0 g, 6.4 mmol) In

DCM (20 ml) was added thionylchloride (0.6 ml, 6.4 mmo}) and 1 drop of DMF. The
reaction mixture was stirred at room temperature for 1 hour. Aluminium chloride (2.6 g, 19.2

20 | mmol) was added and the reaction mixture stirred for 3 hours at room temperature. The
resulting mixture was poured into ice and concentrated HCI (20 ml) and stirred for 10
minutes. This mixture was extracted with DCM (3 x 20 m]) and the combined organic
extracts were washed with water (2 x 20 ml), saturated sodium hydrogen carbonate (1 x 20
ml) and water (1 x 20 ml). The organic phase was then dried over magnesium sulphate and

25  concentrated under reduced pressure to give 6-fluoro-2-phthalamido-indan-1-one as 2 white
solid (1g, 53%). NMR 3.3(1H,dd), 3.5(1H,dd), 5.1(1H.dd), 6.8(1H,t), 7.0(1H.dd), 7.7-
8.0(5H,m); m/z 296 (M+H)

Sodium borohydride (512 mg, 14 mmo]) was added to a solution 6-fluoro-2-
30 phthalamido-indan-1-one (800 mg, 2.7 mmol) in isopropanol/water (6:1, 10.5 mi) and the



(1R 2S) - 1- Ami no- 2- hydr oxyi ndan (3.0g, 20mol) was dissolved in dry 4 MAR 2005

tetrahydrofuran (40ml) and triethylamne (8.4nml, 60.0mmol) at 10C Me

sul phonyl chloride (5.0g, 44.O0mol) dissolved in tetrahydrofuran (10m) was
added at W#/W5}ate that 5 the internal tenperature renui Ped/dpel/o188d5C.

Foll owi ng the addition the m xture was §E#'u£igd at room tenperature for
20hours and then evaporated. To the resi was added et hyl acetate (I
00m) and fhe m, tare washed with saturated aqueous sodi um bi car bonat e and

t hen wat SPIULIORSH gamoaa@mnﬂqrew fﬂh%‘l bewredE¥cess acntigraeid wish then pivsd do thed

e M T R R
3. 25(3H, vw¥ds thén Sled t%(r%ﬁn Bnpe: étlﬁﬁ gﬁé g&#ﬁﬁﬂtﬂd an;% ge(fh(:g'{bﬁcs ho o‘%&? A% Qt(elH

m. mz 304.2 (MH (1R 295)- esu onam oXy1 ndan
(2.0g, 6s6Bdwdiigh mpuﬂﬁadh}smlexe cﬁmmaﬂm HsirCBbwet SMZOML) Sodi um
azide (1.7g, 26.2movl) was added and the mxture heated to 90C for 1 hour.
The rRac{Waisrmeihanebil dcontaining 36 einmenis) by ive thettitlecconipo00d i} 2 white lsetid (1 41h

water (6_x . m t ilter 10%__Pal | adi um
on act| vEEd RS ASEHgey TR BUrErS Sl wus i@ hmby wa 4oh

at nospheggy4f 3 hours. Filtration through celite foll owed by evaporation
gave the titl'e 20 conmpound as a pale green solid (1.25g, 83%. NWR (CDCl3):
1.68(2H, broad s), 2.67(1H, dd), 3.2(3H, s), 3.23(111, dd), 4.5-4.6(1H m,
4.6-4.8(1H, m, 7.15-7.35(4H, m; nmz 227.4 (M+H). Method #43 25 (IR 2R
-2-Am no-1- 1 1-di net hyl et hoxy) carbon | am no]indan - 4 MAR 2005 WO 02/ 20530

PCT/§E01§£]€89 5532 115
(1R 25) met hyl et hoxy) car bonyl am no] - 2- hydr oxyi ndan (Met hod #41,

7.509, 3C-hAmmbi %&'ﬂhﬁggﬁhﬂm%y tetrahydrofuran (90nm) and
triethylamne t hanesul fonyl chloride (3.78g,

33.0mrnol) dissdDbed in dry tetrahydrofuran (10m) was 5 added and the

m xture stirred @ ﬁ.&terrperature for 20 hours. The m xture was evapor at ed
and et hyl ) added. After washing with water and drying over
magnesi u phatd t he organl c solution was evaporated to (1R 2S5)-1-[(1,1-
di met hyl €
(9.7g9, 98%. 1.45(9H, s), 3.05-3.35(2H, m, 3.18(3H, s), 5.15-5.25(1H,

N
M. 5.28-5. 38 sdRtion’of Sodiut? cdibatdté .8 1)7.2 Tarfdalf dwafd) (13 mi) was added

homophenylalanine (1.3 g, 7.2 mmo}) followed by a solution of N-ethoxycarbonylphthalamide

15 (1.6 g, 7.2 mmol) in ethyl acetate (10 ml). The two-phase reaction mixture was stirred for 24
hours at room temperature. The organic phase was separated and discarded and the aqueous
phase was acidified with concentrated HCI to pH 2. The aqueous phase was then extracted

) with ethyl acetate (3 x 20 ml) and the combined extracts dried over magnesium sulphate then
concentrated under reduced pressure to give 4-phenyl-2-phthalimidobutanoic acid as a white

20  solid (1.5 g, 67%); m/z 308 (M-H).

To a solution of 4-phenyl-2-phthalimidobutancic acid (1.5 g, 4.9 mmo]) in DCM (20

ml) was added thionylchloride (0.4 ml, 4.9 mmol) and 1 drop of DMF. The reaction mixture
was stirred at room temperature for 1 hour. Aluminium chloride (2.0 g, 14.7 mmol) was

25  added and the reaction mixture stirred for 3 hours at room temperature. The resulting mixture
was poured into ice and concentrated HC] (20 ml) and stirred for 10 minutes. This mixture
was extracted with DCM (3 x 20 ml) and the combined organic extracts were washed with
water (2 x 20 ml), saturated sodium hydrogen carbonate (1 x 20 ml) and water (1 x 20 ml).
The organic phase was then dried over magnesium sulphate and concentrated under reduced

30  pressure to give 2-phthalamido-3,4-dihydro-(2H)-naphthalen- 1 -one as a white solid (880 mg,




(IR 2S)-1-[(1,1-Di net hyl et hoxy) car bonyl ani no] - 2- met hanesul phonyl oxyi ?3&&?00‘5*

(3.5g, 10.7mvol) was dissolved in dry dinethyl acetam de (50nl). Sod

azide (3.5g; 53.9mmpl) was added and the m xture heated to 90C for 3 hours.
The reactWwor2essocool ed, diluted with 15 ethyl acetate (1580H/¥EOLGA8%Ged Wi th
water (6 x 50m ) and dried overmagnesi umﬁl phate. 10% Pal | adi um on
activated carbon was added and the m xt” stirred under a hydrogen )

at nrosphere for 4 hours. Filtration through celite followed by evaporatlon
gave t he62%)! 8TMR @Riddm), as7(dHan), t391(§HLdt)i 3(X18gn), 0FAH, AR 3-8.048ld gn); md

2. 5(1H, ggi& _%B(IH dd), 3.2- 3.45(3H, m, 4.5-4.6(1H m, 70725(5H n.
20 Met ho I3 Dichloro-5- N 1- N 1 1-di nmet hyl et hox carbon 1 -N-neth

| am no} i ndan-2- yl)carbanmoyl]-4H thieno[3,2--b]pyrrole O INI "J~ S N

ny-"' C _fa Y~~, , -4 NMAR 2005 WO 02/ 20530 PCT/ SE01/ 01880 -116 To a
sol ution of (i3 a sdhitionlef 14-phthalamido-3,4-dih éZHP-na hthalen-1-one (880 mé 3 mmol)
di nmet hylet hoxy) car bonyl am il ol - 2- hYdrOX Met hod #41, 7

28. | ol jn mmpmmamréﬁﬂahhsmmm advesl sadnhadb@@ydﬂdw(éﬁ%m—l-lﬁymd) apd. 7¢,
56. 2nmmol ij yri.di ni um tol uene onat 100 %’ t& tur S
stirred ‘HP Stirred %ﬁopmféalpﬁm@ f@l et Céss(% friffid Wiz 10 wat er

RS b dmtonk A ynd

2- [ (tetr alydirORid Mbn &»M&& EB%bidléﬁiibeﬁ&r@ ai EdrRefiPhted uhderIeduce ssu:re to give
NMRI . 25-1.85(6H, n), 45(9H, d), 2.85-3.1(2H, m, 3.35-3.5(1H,

2868 3. 9@wmtersph(ti ﬁ;m\s?srjl;(lﬁiﬂedrwt;oﬁﬂwwc clﬂdwtf%{ar:h? f@fDomx 5‘1‘@?13( I1R .
ﬁa)g ftg . Diien ot 1 Gl SRR P i iRe B8 GP n%%vgﬁ:ae SR s L
tgrrglar:tll}f‘gg 60 MW es’ aﬁgqﬂgﬁ nﬁ({%ﬁ S\éjﬁg]ﬁ%}zwgﬁlﬁ) d)a%l}:led

after wh7e(4He); meRqA64 OR+IHS St | rred for a further 3 hours at room
tenperature. The m xture was diluted with ethyl acetate (50nl), washed with
15 water (6 x 50nml), dried over magnesi um sul phate and evaporated to give

(IR 28" )z d-{N: , 1- di net hyl et hoxy) ] car bonyl - N- net hyl - am no)
-2-(tetrgi9}é¥-g%!ian- 2-yl)oxyindan as an oil (4.1 g, 98%. NVR 1.4-1.9(611,

M . 1 5 ) Bhans-3- Ao 1-hoxgindan 3- 3(2H. M, 3.47-3.6(111, m,

N
O

NH,

A solution of (+/-) trans-2-bromo-1-hydroxyindan (21.0g, 0.1mol) and potassium
phthalimide (42.0g, 0.22 mol ) in dry DMF (120ml) was heated at 100°C for 5 hours. The
reaction mixture was cooled and evaporated to an oil which was triturated with ethyl acetate

20  and filtered. The filtrates were evaporated and purified by chromatography on silica with 2:1
iso- hexane:ethyl acetate as eluent to give (+/-)-trans -1-hydroxy-2-phthalimido indan as a
pale yellow amorphous powder (17.7g, 63%). NMR 2.8(1H, dd), 3.15(1Hdd), 4.8-5.0{1H, m),
5.4(1H, d), 5.45(1H, d), 7.0-7.3(4H, m), 7.75-8.95(4H, m).

25 To a solution of (+/-) frans-1-hydroxy-2-phthalimidoindan (1.4g, 5.0mmol) in dry
tetrahydrofuran (20ml) was added 60% sodium hydride (300mg, 7.5mmol). The mixture was
stirred at room temperature for 2 hours and then methyl iodide (0.62ml, 10.0mmol) added.
The mixture was stirred for a further 2 hours and then 5% water in tetrahydrofuran (10ml) and
ethyl acetate (75ml) added. The solution was washed with water, dried over magnesium



3.72-4.0(1H, m), 4.7-5.0(2H, m), 5.5-5.84(111, m, 7.15-7.35(4H, m); mz
348.6- (MrH). 20 To a solution of (1R 2S)-1-{N-[(1,1- - 4 MAR 2005
di met hyl et hoxy) car bonyl | - N- net hyl am no}-2- (tetrahydropyran-2-yl)oxyindan
(4.0g, 11VEiH20530 n net hanol (50nml) was added tol uene-4- swEhRdIRLIEH d
(100mg) and the m xture stirred at roomtenperature for 2 hours. Saturated
aqueous sodi um bi carbonate (50nl) and wat bl (*10m ) was added and the m xture
extracted wth ethyl acetate. The organic extract was washed with water,

?r i ed ;)veﬁuz 'mp@ratqdﬁlawg&/ﬁmﬁuamfmxm-pﬁmgl imidoindan as ﬁwé}ite solid .

1R, 2S) - 1- 1-di Yy I bon - N- et hyl am no} - 2- hydr oxyi ndan
o an o 18, 670> RMEE 20elEL L S505EE 3 55 GHER0), 4504 658G 31 S SHP. D,

3. 05( 1H, : =4 , BA-5.12(1 H m, 5.34(1 H dd), 7.03-7.33(4
o o PTG R D

(1R 2S)-1-{N-[ (1, 1- dunet hyl et hoxy) car bonyl | - N- net hyl am no}-2- 30 .

hydr oxyi ndan (3.0g, 11.4mmol) in dry tetrahydrofuran (40mvl) was added
trietRyl ani ne Aixpars ofl t+4 Jrrohy-1anethoxt-Baphthabiotipbiadst (850! D Senrhdl) 44,

12. 55mmol.) .. The .m xt ur s .stirred at roomtenperature tor | hour,

evapor at dmechyldfﬁt%ﬂserﬂﬁ?%eMIWW&@ét orontamperattig fon24 hours. Biel roixtone was
washed w dj bi carbonate and_t hen ied i, - 4
MAR 2005 v\p/%éo'%"% B GHARTHARS By BAGHY ?‘@1&%’9%%0%5%&8%?% éWpﬁé?EdfraﬁB) and
evapor at atle title goniowndrdhied Yatl g;ﬂ%sﬂql]l@&ls thEBafsi dhitalith B%aémfﬁﬁﬁiuwdrfﬁﬁg by
silica chromatography with 4:1 iso-hexane:ethyl acetate as eluen 0

(1R, 2S) - oI the title compound a pale yellow solid {400mg, 85%). NMR 2.8(1H, dd), 3.35(3H, s),

[ (1, )ndi et ho r yl] - t hyl - ami no} - 2- met hanesul phonyl oxyi ndan as
L AR R P g e b S A i £ BB o T BB, 2 I )
3. 0( 3H, gM_,_ 16 5 3.42(2H, m, 5.35-5.51(IH m, 5.78(1H, dd), 7.2-7.35(4H,
m; mz 342.5 (MtH). (1R

2S)-1-{N-[ (1, 1- D et hyl et hoxy) car bonyl ] - N- net hyl -am no }-2-

met hanesul phonyl oxyi ndan (3.0g, 8.8mmmpl) was dissolved in dry DVA (30nl) and
sodi um dMethed#dlzy 35 2nmol ) added. The mixture was heated to 90C for 6

hour s, Q1110 gkl ted with ethyl acetate (100m ). The solution was
washed B R SO T A S LYARIO I JWAIOXVINAAR | phate and fil ter ed.
10% Pal | adi um on act i(yated carbon was added and the mxture stirred under a
hydr ogen .at nospheyne ffor ours. The m xture was filtered, evaporated and

purified by silic™T OO ography with 10% net hanol in dichloronethane to

(1R, 2S)-2 1, 1- di met hyl et hoxy) ] car bonyl - N- net hyl - am no}i ndan as

an oil 15 BTHNVR 1.36-1.56(9H, n), 2.6(3H, s), 2.7-2.87(1H m,
3. 2- 3 35( IK ~/4.37- 4.54(1H, M), 5.4-5.7(1H, n), 6.93-7.1(1H ),
71289 5044 n): miz 26348 (MH).

5- Car boxy- 2, 3{IR,2H)-brAanibk2- hydiogyiddar QDY 6PN Suntdhihedisélvedit2m, 2.0 mol),

! dichloromethane (550ml) and triethylamine (18.7ml, 134.2mmol). Di-tert-butyl dicarbonate
(18.3g, 83,9mmol} in dichloromethane (50ml) was added and the mixture stirred at room
temperature for 20 hours then evaporated. Ethyl acetate (200ml) was added, the solution

20  washed with water, dried over magnesium sulphate and evaporated. The crude product was

* purified by chromatography on silica with 4:1 iso-hexane:ethyl acetate as eluent to give the
title compound as a white solid (16.1g, 96%); NMR 1.42(9H, s), 2.78(1H, dd), 3.0(1H, dd),
4.3-4.42(1H, m), 4.78-4.9(1H, m), 4.9-5.0(1H, m), 6.3(1H, d), 7.0-7.25(4H, m).

25 Method #42
(1R.2R)-2- Amino-1-methanesulphonamidoindan




(18, 25)-2-am no-|-{N-[(1, 1-di net hyl et hoxy) ] car bonyl - N- et hyl - am no} i ndan
(524mg, )20 2.0mmml), DI PEA (0.348nml, 2.0mml) and HOBT (270ng, 2. omoMREk
stirred in dichloromethane (1Omi) at roomtenperature for 2 m nutes. EDAC
(480nmy, Aybmwambazewas added and the m xture stirred at roopCT/EPp@anssoure for
20 hours. The reaction was evaporated, ethyl acetate (50nml) added and
washed with water. The organi c phase wa3 &d over nmagnesi um sul phate and
evaporated to give the title conmpound as a pale brown foam (900ny, 25 94%.
NVR 1.2-1.45(9H, nD, @ 77(3H, s), 2.9-3.26(2H, m), 4.7-4.94(IH m,
5.5-5.8(IH, m), .Y 7 34(5H, n), 8.55-8.73(1H, n), 12.25(1H, broad s): mz
480.3/482.1 (MrHN™- MAR 2005 WD 02/ 20530 - 118 PCT/ SE01/01880 Exanpl e
155 The folhowing illustrate representati ve pharnaceuti cal dosage forns
cont ai ni nfy t g enpﬁﬁ d of formula (1), or a pharnaceutically acceptable
salt or if dr esable ester 5 thereof (hereafter conpound X), for

t her apeut st prophyl actic use in humans: (a): Tablet Ing/tablet Conpound
X100 Lactose Ph. Eur182. 75 Croscarnel | ose sodi uml2. 0 Mai ze starch paste (5%
W v past e) 2. 251 RESREsAmine L dydayidan (HPg, 20awmnel) was dipselyed drTonpound X50

ol yvi ny ARSI 3 AR S REENES Gt GROETRY B REFL eS8 Flghonth i o
|11 g/ t abj gt ;CPMBRUNAO K ) 4RSI in ThrdRYtiro3irad 31 6h0 SFR 2HEL] AIEchSPfhte Wi O

5  the internal temperature remained below 15°C. Following the addition the mixture was stirred

at room temperature for 20hours and then evaporated. To the residue was added ethyl acetate

(100ml) and the mixture washed with saturated aqueous sodium bicarbonate and then water.

The organic solution was dried over magnesium sulphate and evaporated to give (1R,25)-1-
methanesulphonamido-2-methylsulphonyloxyindan as a pale yellow solid (5.7g, 93%).

10 NMR: 3.0-3.35(2H, m), 3.1(3H, s), 3.25(3H, 5), 5.05-5.2(1H, m), 5.3-5.4(1H, m), 7.2-7.4(4H,
m), 7.85-8.0(1H, m). ‘ |
m/z 304.2 (M-H).

(1R, 25)-1-Methanesnlphonamido-2-methylsulphonyloxyindan (2.0g, 6.56mimol) was
15  dissolved in dry dimethyl acetamide (20ml). Sodium azide (1.7g, 26.2mmol) was added and
the mixture heated to 90°C for 1 hour. The reaction was cooled, diluted with ethyl acetate
(100m1), washed with water (6 x 50ml), dried over magnesium sulphate and filtered. 10% }
Paliadium on activated carbon was added and the mixture stirred under a hydrogen
atmosphere for 3 hours, Filtration through celite followed by evaporation gave the title
20 compound as a pale green solid (1.25g, 83%). NMR (CDCls): 1.68(2H, broad s), 2.67(1H,
dd), 3.2(3H, s), 3.23(1H, dd), 4.5-4.6(1H, m), 4.6-4.8(1H, m), 7.15-7.35(4H, m}; m/z 227.4 i
|

(M+H).

Method #43
25 (1R2R)-2-Amino-1-{( 1.1-dimethylethoxy)carbonylaminolindan



Mai ze starch paste (5% w v paste)0.75 Magnesium stearatel.0 - 4 NAR_ZQS@ z@
02/ 20530 - 119 PCT/SE01/0] 880 (d): Capsul eng/capsul e Conpound X10 L E)
Ph. Eur 488.5 Magnesi um stearatel.5 (e): Injection 1(50 ng/ m) Conmpound X5. 0%
w v 1M SodY@MR/E8A3P oxi de sol utionl5.0% v/v O 1M Hydr ochl or i cPeE/SENt008sad] ust
pH to 7.6) Polyethylene glycol 4004.5% V!/SX ter for injectionto 100% (f):
Injection 1110 ng/ M Conpound X1.0% w v 5 um phosphate BP3. 6% w v 0. 1M
Sodi um hydr oxi de sol ujyj onl5. 0% v/v Water for injectionto 100% (g): Injection
i1 (Img/ M, buffer tgy pHE) Conpound X0.1 % w v Sodi um phosphate BP2.26% W v
Ctric acidO. 38%@d ol y yl ene gl ycol 4003.5% w v Water for injectionto
100% 5 Note The apove | ati ons may be obtai ned by conventi onal

procedur e Qown In the pharnaceutical art. The tablets (a)-(c) my be

ey
‘enteric cg onﬁﬁrtional means, for exanple to provide a coating of
cel | ul oselacets al?

atc. 10 - 4 MAR 200
(1R, 285)-1-[(1,1-Dimethylethoxy)carbonylamino]-2-hydroxyindan (Method #41, 7.5 g
30.1mmol) was dissolved in dry tetrahydrofuran (90m}) and triethylamine (6.3ml, 45.0mmol).
Methanesulfony! chloride (3.78g, 33.0mmol) dissolved in dry tetrahydrofuran (10ml) was

5  added and the mixture stirred at room temperature for 20 hours. The mixture was evaporated

M and ethy] acetate (250ml) added. After washing with water and drying over magnesium
sulphate the organic solution was evaporated to (1R, 25)-1-[(1,1-
dimethylethoxy)carbonylamino]-2-methanesulphonyloxyindan as white solid (9.7g, 98%).
NMR1.45(9H, s), 3.05-3.35(2H, m), 3.18(3H, s), 5.15-5.25(1H, m), 5.28-5.38(1H, m), 7.15-

10 7.22(4H, m), 7.45(1H, d).

(1R, 25)-1-[(1,1-Dimethylethoxy)carbonylamino]-2-methanesulphonyloxyindan (3.5g,
10.7mmol) was dissolved in dry dimethy! acetamide (50mI). Sodium azide (3.5g, 53.9mmol)
was added and the mixture heated to 90°C for 3 hours. The reaction was cooled, diluted with

15  ethyl acetate (150ml), washed with water (6 x 50ml) and dried overmagnesium sulphate.
10% Palladivm on activated carbon was added and the mixture stirred under a hydrogen

) atmosphere for 4 hours. Filtration through celite followed by evaporation gave the title
compound as a white solid (2.6g, 98%). NMR: 1.45(9H, s), 2.5(1H, dd), 3.0(1H, dd), 3.2
3.45(3H, m), 4.5-4.6(1H, m), 7.0-7.25(5H, m).

20
Method #44
-2,3-Dichloro-5-[N-(1-{ N-[(1.1-dimethvlethoxy)carbonyl]-N-methylamino } indan-2-
yhcarbamovli-4 H-thieno[3.2-b1pyrole

X

S

WAL

Cl N

Cl




WO 02/ 20530 PCT/ SE01/01880 - 120 dainms 1. A conpound of formula (I); ﬁ
ril Rz In R3Z 05 (1) wherein: -X-Y-Z- is selected from-S—CR4:CRé-MA 005
-CR4A=CRS-S-, -OCR4=CR5-, -CR4=CR5-0O, -N=CR4-S-, -S-CR4=N-, -NR6- CR4=CRS-
and - CRAEBI2NRB0; wherein R4 and R5 are independently sel BeT/SBOKGIZHH

hydr ogen, halo, nitro, cyano, 10 hydrqxi/:l fl uoromet hyl, difluoronethyl,
trifluoronmethyl, trifluoronethoxy, am no, @ar boxy, carbanoyl, nercapto,

sul phanoyl, ureido, Cl-6091, C2.6alkenyl, C2 al k%nyl , Cl-6al koxy,.

Cl- 6al kanoy! , Tola selitenowl (bR yS)- bl (Ic-deecthylethany)sar OMQIG%'pK%P%@&ﬁ%O,

O 64l ky Babepd 142051 7-impoliin K BloroiaRitans | Ry Lires SR 4 SEaRR 2R yran
Cl. 6al k 1.2Q, - I i i f
N (- BTy ST R py e Rk 4 SHPRIARPULO0mE) The mixture was stied for
Cl. 6al kyh sishi)ailied WitiCdthf akdtyte X 200, withed svithywlaten@x H0mi)i datdkgver R1 is
sel ected from hydrogen, halo, nitro, cyano h¥ér oxy, am no, carb

car b& noydagnesiemcsalpthate andlepaporaied to give (o 2S)ch1da)-dimethyiothoxyle ?13,)§Iyatnino]-
C24al k | | - 6al k | . Gal 1.. 20..Cl-@al , -
N (01 431 IollseRARGOPRRR Raboxy AR 25 1 e T8 PR S0 Ay 25-1.85(6H, m),

N-(Cl-6 b | : - '
(5 oo o g e, stk o o
N- (Cl 6al Ky, )ysuly b, N, N-(CL-6al kyl ) 2sul phanoy! ,

d - 6al kyl sul phonyl ani no, C1- 6al kyl sul pbonyl - N- (G . 6al kyl ) ani no,
C3_scycl oal kyl , C3_%$cycl oal | cyl C1-6al kyl, aryl, arylcl-6al kyl, heterocyclic

e Y s B Rt A e (R T L L
sai d het F{/ Qg,ﬁtgd.dh‘ﬁnﬂﬂ)o\% P alal NELES dgabmﬂzsm? af W°Ctanato0ss sodigarhydeide be

opti onal stitut'ed by a group’selected fromR R2 is selected from
hydr ogen(575ahg, 14mrhine]) adgtet The iximoxyas $tirees as mearh jemperatiute {rs 38mainptes and

T uor offet By st todide (3103 4 Aioanbt) sdded e B e re SR VRN i b Fibfher 3
hours at room temperature. The mixture was diluted with ethyl acetate (50ml), washed with
15  water (6 x 50ml), dried over magnesium sulphate and evaporated to give (1R, 285)-1-{N-[(1,1-
dimcthylethoxy)]carbonyluN-methyl-amino}-2-(tetrahydropyran-2-y1)oxyindan as an oil (4.1g,
98%). NMR 1.4-1.9(6H, m), 1.5(9H, d), 2.7(3H, dd), 2.85-3.3(2H, m), 3.47-3.6(1H, m),
3.72-4.0(1H, m), 4.7-5.0(2H, m), 5.5-5.84(1H, m), 7.15-7.35(4H, m); m/z 348.6 (M~+H).

20 To a solution of (1R,25)-1-{N-[(1,1-dimethylethoxy)carbonyl}-N-methylamino}-2-
(tetrahydropyran-2-yl)oxyindan (4.0g, 11.5mmol) in methanol (50ml) was added toluene-4-
sulphonic acid (100mg) and the mixture stirred at room temperature for 2 hours. Saturated
aqueous sodium bicarbonate (50ml) and water (10m]) was added and the mixture extracted
with ethyl acetate. The organic extract was washed with water, dried over magnesium sulphate

25  and evaporated to give (1R, 25)-1-{N-[(3,1-dimethylcthoxy)carbonyl}-N-methylamino }-2-
hydroxyindan as an oil (3.0g, 100%). NMR 1.45(9H, s), 2.6(3H, s), 2.75(1H. dd), 3.05(1H,
dd), 4.4-4.57(1H,m), 5.0-5.12(1H, m), 5.34(1H, dd), 7.03-7.33(4H, m).

To a solution give (1R,2S)-1—{N—[(1,1-dimethylethoxy)carbonyl]—N—methylamino}-?.-
30 hydroxyindan (3.0g, 11.4mmol) in dry tetrahydrofuran (40mmol) was added triethylamine
(2.4ml, 17.1mmo}) and methane sulphony! chloride (1.44g, 12.55mmol). The mixture was
stirred at room temperature for 1 hour, evaporated and diluted with ethyl acetate (100ml). The

organic solution was washed with saturated aqueous sedium bicarbonate and then water, dried




- 4 MAR 70115 WD 02/ 20530 PCT/ SE01101880 -121 sul phanmoyl, ureido, ?w m
C2. 6al kenyl, C2-6al kynyl, Cl.6al koxy, Cl.6al kanoyl, CI1. 6a| kanoyl oxy, A
(Cl-6al kyl )am no, N, NV (Cl-6al kyl)2am no, C1l.6al kanoyl am no, NV

(C1. 6al kyweareesd®yl, N, NI T (Cl.aalltyl)2carbanoyl, PCT/SE01/01880

N- (C1. 6alkyl) - N- (C1. 6al koxy) car banoyl , (i?o?al kyl S(O a wherein ais 0 to 2,
Cl. 6alkoxycar bonyl, Cl_6al koxycar bonyl am 5 N-(Q 6al ky1) sul phanoyl ,

NN- (C1 al kyl ) 2sul phanoyl, sul phanmoyl ami no, 1 6al kyl uI phanoyl am no, N,
N ( CL. 6al QT Pzgm%ﬁbfy/‘ha jaRe cvapprased I@yglyala 1w sysip- e crude material was

Cl. 6alkyl 6al k | nd
> aroup. PRBIEIAIRE ARGRLBEAy wid S Els eI WA S Sy W@-W—Z
bond, - 0-[(1,1-%ime cho b O -
S NRa-[( 1-3me tlrg xm%?nony{]-’l}@-_ml\legaglﬁ%:ﬁ R{)@(r@tﬁ%nesuﬁﬁ@ylox% as EME"&C(

- NRasSQ2 N@lqumﬁp . Q,-80&nd Nm @H&E&SO]ZSL}(% e} QL'M3Had)ald)(]5H sa)r3116-

I ndep ndenﬁi sel e d fromh en or. C whi ch is opt ional ly
-subst tut% @i ﬁl)ggégﬁ S}(IH;:mﬁ/ @glﬁaﬂ‘@ﬂ@n’é?’é@é AT Mdps@Mti)-ed by one
or nore Qor a direct bond; 15 His selected fromaryl, C3-8cycloal kyl and
het erocyclic group; wherein Hnmay be optionally substitut ed on carbon by
one or nore grQRES)Se|RftISHDimnemyIRtRe )RS IV inkethAL fninfRber ocycl i c group
contains an -NH- noiety that nitiogen may bé optionally substituted by a
group selmethaneseipbomyioxyRadans(310gd8 8gemla)wax§:dhsad>ll’€9dl in @9 DMiAs(30eiipartdesbdiumm

values. ofidh (g HE2ipEaEt B8 mp ot dras lepieado o B tongaaed et 1y

sel egped §irR@aie eﬂ]%l hidebate EOD - £300 g:@y ﬁ&x%@&s uian %&L&@&ﬂﬂ%&é@é&' (6% S0ml), dried over

trifluoromet hoxy, , car mer capt o, sul‘phanmoyl’, ureido,
Cl al kyl m@eﬁﬂiﬂﬂmﬂi&tﬂ ﬁdaﬁ]ke;mzl 10%Paﬁathkm>«)n acfivated|clirtion Was :ﬁﬂecﬁaﬂd(m&oyl oxy,
25 N-(C1 al kyl )am no, g al kyl)2am no, Cl1 al kanoyl am no,

N- ( Cs- 6alTREFtUrE § Wﬁrahsadm@e é%ﬂsg here dor Hhewy) The mixture was filtered,

G ot A AL i O R im0 >

N, N- (C1_ 1d- pi oy | V-[0L 1-Bahethyletioxpiieaybayii Manethyl- d i
G - 6al ky%ﬁ(%@o?gl-N-(Cl galgﬂ)am ngje anc leke,y atmno}m an as an oi

het ed8cy dil 2€, 2%k pMih &36+ S GOHSmL KOG, 2b732c$ﬁf11&,na) By2- éﬁd(t}h m) 4.37-

and whor ar st SIS, B C P L RS 2R e RS R iy

nitrogen nay be optionally substituted

5-Carboxy-2,3-Dichloro-4H-thieno[3,2-b]pyrrole (Method #9, 472mg, 2.0 mmol),
(1R, 25)-2-amino-1-{ N-[(1,1-dimethylethoxy)]carbonyl-N-methyl-amino }indan (524mg,
20  2.0mmol), DIPEA (0.348ml, 2.0mmol) and HOBT (270mg, 2.0mmol) was stirred in
dichloromethane (10ml) at room temperature for 2 minutes. EDAC (480mg, 2.5mmol) was

et

added and the mixture stirred at room temperature for 20 hours. The reaction was evaporated,
ethyl acetate (50ml) added and washed with water. The organic phase was dried over
magnesium sulphate and evaporated to give the title compound as a pale brown foam (900mg,

25 94%). NMR 1.2-1.45(9H, m), 2.77(3H, s), 2.9-3.26(2H, m), 4.7-4.94(1H, m), 5.5-5.8(1H,
m), 6.9-7.34(5H, m), 8.55-8.73(1H, m), 12.25(1H, broad s); m/z 480.3/482.1 (M+H).




by a group selected fromU, - 4 MAR 2005 WO 02/20530 PCT/ SE01/01880 -122 V
is selected fromhalo, nitro, cyano, hydroxy, trifluoronethoxy, = 4 MAR 7005
trifluoronmethyl, am no, carboxy, carbanoyl, mercapto, sul phanoyl, nethyl,

et hyl , mawbaexgesset hoxy, acetyl, acetoxy, mnethylam no, ethpCHSE#NI880

di et hyl am no, diethylam no, N-nethyl - I\I-I\EEB yl am no, acetyl am no,

N- et hyl car banmoyl , N-et hyl car banoyl , met hyl car bamoyl, 5

NN- di et hyl car banoyl, N-rnet hyl - N- et hyl car banoyl , net hylthi o, ethylthio,

met hyl sul phi nyl, et hyl sul phinyl, nesyl, ethylsulphonyl, met hoxycar bonyl ,

et hoxycgé bong‘ : .IPQI- met hyl sul phanoyl , N-ethyl sul phanoyl ,

N, N- di nmoyl , NN-di et hyl sul phanmoyl, N-net hyl - N- et hyl sul phanoyl

nor phol i no, h%ﬁhﬁ&ﬂﬁ&hd fBrms containing the
{Tgfmpf@idvﬂﬁ% ﬁfﬁﬁ?ﬁ@ r&pﬂgﬁergﬁ.% 0¥ f6rms con g

hydr oxypi peri di nocar are i ndependently selected from
Cl- 4al kydom Hﬁiﬁid'df&ﬂﬂmﬂa(l )Chraplathmcdiivaldy hccefikbleaialt @x yre vivd hpdrolysatde bstery |
N- (Cl. 4al kyl ) car banoyl , NN-(Cl4al k 1) carbanmoyl, phenyl, benzyl,

benzyil oxtheraoh Greytaften compoundiXol fphﬁn;ﬂpgumq)wwhylmw@m hmasmg U nmay be

optlonal-l;g—a-n-d—o-ndepend-em-l—y—s-u-bc{i +Heton horr—y—ore—or—noregroup
sel ect g -r'Eﬁbl?”15 or a pharmaceutical |y '@gb’t‘abl e salt or an in vivo
hydr ol yjsabte—estgr—thereof—wtirthe [JTJY ) Whem = XY-Z- 15

OI—? %(Eenyl

-S-CH= 1R3) a cannot be am no, 5-methyl -1 H 1, 5-

benzodi 5 =G SH SH)dron-3-yT, "1-ne ﬁlg@_-@ phenyl - 2- oxo- 2, 3- di hydro- | |H
benzo(H E% 4%% iazepin-3-yl, 2-(4- phenvl |, 2,5 6-tetrahydropyrid-1-yl)ethw,

3- (4 20 OhebMmellbse fodbuB- t 6L r ahydr opyr i df 1291 ) propyl,

nyl pi perazin-|-yl)ethyl 2- (I\L -
mzmarchpmgd%rw/n@)a@tﬂhyl ii) whea - X-Y-Z- is.--CHECH S,
cannet—be—arno—of '“'E{"'y ||C||y|-4 oxXo—2-3—h hydlu-l
H benz WBSWISMn 3-yl; |||) when iow Z- is -CH=EC(S2NHR) - S-,
R2- ( CR RSy“=—cTammot— e methytr—or T soputy, ~and 25 1v) when - X-Y Z- 1S as
initially defined, nis 1, RL is arylnmethyl, substituted aryl nethyl,

A AR T AR IR I N
whi ch A CompbediX - NR CH2CH20Ra, or 30 5@ MAR 2005

Lactose Ph.Eur 223.75

Croscarmellose sodium 6.0

Maize starch 15.0

Polyvinylpyrrolidone (5% w/v paste) 2.25

Magnesium stearate 3.0

)

{(c): Tablet 11 mg/tablet

Compound X 1.0

Lactose Ph.Eur 93.25

Croscarmellose sodium 4.0

Maize starch paste (5% w/v paste) 0.75

Magnesiom stearate 1.0




WD 02/ 20530 PCT/ SE01/01880 -123 (CH N SSOG2)n R(CHz ) ¢ (CH n Réﬁ
~) each Ra and Rb is independently hydrogen or --C -C8al kyl; each Ral4 MR 2005
i ndependent |y hydrogen, Cl-CBal kyl, Cl-C8al koxy, aryl, substituted aryl,

het er oar yWO 8%2083bst i t ut ed heteroaryl; each Rc is i ndependertt/yEd1jassngen,
-C(=O ORa, -ORa, -SRa, or -NRRa; and each i ' 5 independently 1-3, and X1
Is NRa, -CH2-, 0 or S. 2. A conpound of 'f!) #u'la (I') according to clains
wherein: -X-Y-Z- is selected from-S CR4=CR5- or -CR4=CR5-S-; 10 wherein R4
and R5 are |ndependently sel ected from hydr ogen, hal o, nitro, cyano,

ol e £l o o

hydr oxy, o ety —drf+ooromethyt—tr+Huorerethy—t-de+e
ani no, caﬂib‘o SU%r bamoyl, nmercapto, sul pW&(ﬁ??Fﬁeurel do, C1. 6al kyl,
C2_6al ke rtg 61:61 Bl Kynyl, U - bal RoxXy, Claafkanoyt; —Ci6atkanoytoxys;
‘N- (C1- 64l am no, NN ( CI 6al kyl ) 2am no, . 6al kanoyl am no,
N- (Cl. 6qlTla¢tose Phimgoyl , NN (Cl- 6al kyl) anlrmyl Cl-6alTcylTS{(O a wherern|a
is O0tol2__15_Cl1-6al koxycar bonyl, Ci1-6allkoxycarbonyl am no,
"N- (CL. 62 IMygI)esmlnpktaamgel N, N-(C1. al kyl) 2sugphanoyl, Cl-6al kyl sul phonyl anf no
and Cl--6-a-|-4<-3,d-su-l_phgn¥L-_N-@q_6aJ_k_3LL).a Q- nis D_R9|<anrnnn-F-F(‘H
20 wherein E, F and G are each a direct bond His a C3~_izcycloal kyl which
IS opti cWWa—H—Ms—&p&m&l y—sast-tuted
on car bg njgcloBd npre groups S which dr@OimgfEdkndent |y sel ected from
hal o, ni nyur OXY, tT T ooromett ~ftroronet ||u1\y, arm O3
car boxy, [Ecﬂ%;%cgiﬁﬁ mer capt o, sul phanoyl}, gﬁ%e‘?’/a Cl. 6al kyl, C24al kenyl,|C2
al kynyl , 1@43@ajdﬁpﬁydmgﬁegg}ugghkanoyl CI- &g%g I OXy, N (CI-bal . Kyt Jjamnp,
NN( CL- 64LKy| ) 2am No Cl- 6al kanoyl am no, (G 4alkyl)carbanmoyl, NNV
( C1- 6al H\a. 9Mdiydlamhigmc acid {to adjust pH to 7.6)

Polyethylene glycol 400 4.5% wiv

Water for injection to 100%

(f): Injection II 10 mg/mi

Compound X 1.0% wiv

Sodium phosphate BP 3.6% wiv

0.IM Sodium hydroxide solution 15.0% viv

Water for injection to 100%

) —-

(2): Injection III (1mg/ml,buifered to pH6)

Compound X 0.1% wiv

Sodium phosphate BP : 2.26% wiv

Citric acid 0.38% wiv

Polyethylene glycol 400 3.5% wiv

Water for injection to 100%

5
Note

The above formulations may be obtained by conventional procedures well known in
the pharmaceuntical art. The tablets (a)-(c) may be enteric coated by conventional means, for
example to provide a coating of cellulose acetate phihalate.

10



N-(Cl -6al kyl ) - N-(Cl 6al koxy) car banmoyl , C _6al kylS(0)a wherein a is O t? m
Cl- 6ai koxycar bonyl, C 1. 6al koxycarbonyl am no, N (C7.6al kyl) sul phanoyl ; M
/ CH2)n >c - NXI ,or -N SO ; - 4 MAR 2005 WO 02/ 20530 PCT/ SE01/01880 -124
N, N- (O - 6@dgkask2n8sul phanmoyl , Cl1- bal kyl sul phonyl am no, PCT/SE01/01880
C - 6al kyl sul phonyl - N- (C1- 6al kyl ) am no, mcycl oal kyl, aryl and
het erocyclic groups; wherein S may be optfdnal |y substituted on carbon by
one or nore groups selected fromV; Vis selected fromhalo, nitro, cyano,
hydr oxy, trifluoronethoxy, trifluoronethyl, 5 am no, carboxy, carbanoyl,
mer capt o, sul phanmoyl, nethyl, ethyl, nE,] hoxy, ethoxy, acetyl, acetoxy,
met hyl ami no, et hyl ami no, di net hyl am nox2288t hyl ani no, N-net hyl -N et hyl ami no,
acetyl am.no, met hyl car |, et hyl carbanoyl, N, N di net hyl car banoyl ,
N, N- di et Hyl ca%ﬁ 0 :%411111(:&%@%1]&_% et hyl ear banoyl, nethylthio, ethylthio,
net hyl sul phinyl, ethylsul phinyl, mesyl, ethylgul phonyl, nethoxycarbonyl,
et hoxycar bonyl, 10 N-net hyl sul phanoyl, N ethylsul phanoyl,
NN- di et hyl sul phanmoyl , NN-di et?sul pham)y}-éI " 2hyl N et hyl sul phanoyl ,

|/

nmor phol i no , norphol i nocarbony nzy)ca noyl, and 4-

hydr oxypi peri di nocar bonyl ; or \calRy acceptable salt thereof. 15
3. A conpound of formula (I) as ding@laimlwherein: -X-Y-Z- is
selected from-S-CR4=CR5- or -CR4=CR5HYS-; wherein R4 and R5 are

i ndependent|y sel ected from hydrogen, halo, nitro, cyano, hydroxy,

fluor®net hyl, difluoromethyl, trifl uor orfB hyl, trifluoronethoxy, am no,

car boxy, _.car.banmoyl, nercapto, sul phanoyl, ureido, Cl.6alkyl, C2-6alkenyl,
C2 al kynyY2€T8R: 3] koxy, 20 O . 6al kanoyl, C1.5al kanoyl oxy,

N- (CJ- 6al kyl) a?a% i(\s‘gefeﬁlsfl V4 PRA0TRE, - G4ea ke aplari=TR>- NORGCR-0-,
al kyl) car banoyl, -6al kyl ) 2car bamoyl, Cl4al kylS(Oa wherein ais 0 to
2, Cl al kierrdr$ors CREN- SARSRRETRonyd {OR 6 R’MNREL- sal kyl ) sul phanoyl |

PSRRI CNG T R e S TR
10  hydroxy, flucromethyl, difluoromethyl, trifluoromethyl, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, ureido, C;.salkyl, C,.¢alkenyl, Ca.salkynyl, Ci.¢alkoxy,
C.salkanoyl, Cy_galkanoyloxy, N~(C;salkyl)amino, N N-(C,_galkyl),amino,
C,.salkanoylamino, N-(C; salkyl)carbamoyl, N, N-{C;.¢alkyl);carbamoyl, C1.salkylS(0),
wherein a is 0 to 2, C;.salkoxycarbonyl, C).galkoxycarbonylamino, N—(Cmalkxl)sulphamoyl,
15  N,N-(C;.salkyl).sulphamoyl, C,.salkylsulphonylamino and
C1.salkylsulphonyl-N-(Cy.¢alkyl)amino;
R® is hydrogen or C;¢alkyl; )
R! is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl,
mercapto, sulphamoyl, ureido, C;_salkyl, Casalkenyl, Ca.galkynyl, Cy_galkoxy, C;.salkanoyl,
20  Cjealkanoyloxy, N-(C;.salkyl)amino, N,N~(C;.salkyl),amino, C,.¢alkanoylamino,
N-(C, galkyl)carbamoyl, N, N-(C;alkyl),carbamoyl, C;.5alkylS(O), wherein ais O to 2,
C;.salkoxycarbonyl, C;.¢atkoxycarbonylamino, N-(C;.salkyl)suiphamoyl,
N,N-(C,_¢alkyl),sulphamoyl, C,.salkylsulphonylamino, C).salkylsulphonyl-N-(C;salkyl)amino,
Ca.scycloalkyl, Cs.scycloalkylCy galkyl, aryl, arylC, ¢alkyl, heterocyclic group and
25  (heterocyclic group)C;.¢alkyl; wherein R! may be optionally substituted on carbon by one or
more groups selected from P and wherein if said heterocyclic group contains an -NH- moiety
that nitrogen may be optionally substituted by a group selected from R;
“R? is selected from hydrogen, baio, nitro, cyano, hydroxy, fluoromethyl,

difluoromethyl, triflnoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto,



wherein IF, F and G are each a direct bond; and His a cyclic am de of
formula 4 MAR 2005 WO 02/ 20530 PCT/ SE01/ 01880 -125 in which k is 0, 414 MARJAMS
3and | is 0, 1, 2 or 3 such that the sumof k and 1 is 2 or 3 and wherein

one of tsﬁ?g%%g@ atons governed by k or | nmay be repl aceq,ctl.ysﬁ%péghlr and

wherein lonally substituted on carbon by one or nore groups
selected fromS and may be 5 i ndependenti@ieptionally substituted on
nitrogen by a group sel ected fromT;, Sis selected fromhalo, nitro, cyan,

mer capt o R AED. Ul G AR i), T oS Tl

Cl- 6al kO@Yﬁﬂlﬁkoﬁ@kﬁmuﬂ@)ﬂﬁﬂh&aﬂm%mw Biatskﬂth!)@hmmp, NN- ( C1

al kyl ) 2am no, Cl-6al kanoyl am no, N-(Cl.al kyl ) carbano

N g c kGH’rS(Ey-BM)mmﬂl L@(gbxuelw)@arhamoyl RGBT liraiagbamoy]
¢l
1 6al kﬁ yéﬁ%&@%@ e 160 o Sueabprianingh b skoftitvonylamine,
N, N- (C.
- al kyI suI pho | ﬁé ? @ oal EYII\{N% M&‘f‘g&%?@ﬁ%mﬁﬁ%hd het er ocyclic

group; WNECs kﬂkﬁ)@aﬁﬁy@n@ MEIN-(C, 3alttyl)sdipbamdglatdiyo, Gighalkyistiphenylamimoar bon
by one or nore g oups selected fromV and wherein if said heterocyclic 15

group coft-sallgdsulphonsiaminetaghanyl, Kasaliyisulphery ridChellopamipmmd 2 9Bt i t ut ed by
a group }gi/:%;&'f: fromU, T and U are independently selected from C1-4al kyl,
Cl. 4al kar6yTy, €1, 4al kyl sul phonyl,  Cl4al koxycar bonyl , carbanoyl ,

N- (CL. 4al ky')&ﬁéﬁm@md\% éﬁdéﬁﬂﬂ-);&é&l@@ﬁ%ﬁi dﬁélﬁ'%h%-ob&sz)ébo- -SO;-,

benzyl oxycar bonyl enzoyl and phenyl sul phon wherein T and U may be 20

opt ildnal IGCE@)4 -C((d}iber(d(@b’t-l IRy bbTRf‘C(ﬂ)e,d-(Iﬁ@)NR?—bfﬂom oRNRESOpor e gr oups
selected fromV, .V is selgcted fromhalo, nitro, 8yan9 hydrci:)x
trifl uorﬂ%ﬂﬁ@)@m i TQ@(QMI’FEN%IC(O)%M% Q?&%O)& rrer capto,

sul pha k a [Tt , am no,
et hyl am ORI, VB GRITO¥ indPhHRiStny SR fronihdy or BRI

acet yl anyhieh id\b huygwsaajmybyag&@ hyl car barmyl NN- di et hyl car bamoyl, 25
N, N- di et hyl car bam)yl N- et hyl - N- et hyl car banoyl, nethylthio, ethylthio,

met hyl sul phi n§iis C1-gillyjensudptionaliy subﬁ@tg;qd bYeQDhydrSlml‘plQafPM dirgesborsky car bony!

N NG ot Pyl b PO ORNIHE AL UL AR Fe SroRBe Ot NS rS D PR oy
e M o b i S By S
in vivo lyetoolclis gbdup mtains ahdahoiety that nitrogen may be optionally substituted by a
group selected from T;
R? is hydrogen or Cyalkyl;

20 n is selected from 0-4; wherein the vatues of R! may be the same or different; and
wherein the values of R® may be the same or different;

P, S and Q are independently selected from-halo, nitro, cyano, hydroxy,
trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, ureido,
C1.salkyl, Casalkenyl, C, salkynyl, Csalkoxy, Ci.salkanoyl, C;.salkanoyloxy,

25  N«(C)galkylamino, N, N-(C, galkyl)»amino, C,salkanoylamino, N-(C,.salkyl)carbamoyl,
N,N-(C;.salkyl)scarbamoyl, N-(C)_galkyl)-N-(C)_salkoxy)carbamoyl, C,alkylS(0), wherein a
is 0 to 2, C;salkoxycarbonyl, C,.salkoxycarbonylamino, N-(C,salkyl)sulphamoyl,

N, N~(C,.salkyl)asulphamoyl, Cysalkylsulphonylamino, C¢alkylsulphonyl-N-(C,.¢alkyl)amino,
Cs.scycloalkyl, aryl and heterocyclic group; wherein P, S and Q may be optionally and

30 independently substituted on carbon by one or more groups selected from V and wherein if
said heterocyclic group contains an -NH- moiety that nitrogen may be optionally substituted
by a group selected from U;




4. A compound of fornmula (1) as clainmed in claimlwherein: -X-Y-2Z-

sel ected from-S CR4=CR5- or -CR4=CR5-S-; - 4 MAR 2005 WO 02/ 20530 ~4MAR 1005
PCT/ SE01/01880 126 wherein R4 and R5 are independently selected from

hydroge ol Cl alkyl. nis 1; R is hydrogen or ar R2 is
sel ect ed rom a group -E-F-GH 5 \/\herel n E, Fand G are éIa:cI%EgﬁIcIlﬁrIIect bond,;

His an unsaturated five nenbered het eﬂl@,ﬁﬂ-l C group containing at |east one
nitrogen atomand one or two ring atons sel ected from oxygen and sul phur

and wherei n  RYbRq AL hABahis, Syt hidibaf HusRIRMbYYrIREcRHYRr € gr oups
S which are independently selected fromhalo, nitro, cyano, hydroxy,

trifl uoantimg, Iayﬂbpxy,raafbmyd;rmmmpty, sudyrhianmy], cmtbyrb;ythyl].@nﬂhm@anthgxy, acatylcapt o,
| ph I d Cl al kyl, 6al_k I K Y]

S AU A I T TN U

Cl. 6al k | b I

N-(CIEI an‘%‘r‘%‘l ?’C‘P EI’&'IEkoxa‘S‘ @*#@Wﬂ”@l E‘gﬁ%@ﬁ%ﬁ hais 0 to 2,

Cldafko Yarbafabylo Ak ArBAmMBR, nitiy RS ekilith) nRbiadsalhingd,5
NN- ( C1 ZI/kyI ) Zsul pharmyl Cl 6a| kquul phonyl at ii no, CI . 6al kyl suIIIIphg:rIIyI N

EJ d - 6?thuy)mlphnq,l,hmem mgtﬂplmdﬂyylmahobtwamong}r @ﬂmﬁcmnyk hydr ogen or .
-6 1

of for miFeyisalibeg, ACH i by qus uloamoyt N 4G Hdom d
-S-CR4=

from hygﬁo'ge&I e% ﬁﬁ?ﬁo@ﬁﬂ&%@hﬂo |a§6c§l%pgupﬁ9%€%8@ﬂq%§% ©

Wnereinh ylﬁp&h f6darbsiytl, F is rrethyl ene wherein Gis -C(O NRa-, wherein

Ra is selected from hydrogen or Cl_6al kyl which is gﬁqlonally substituted
by ¥ group VR, TI—ﬂndsUarﬁylndedhﬂthaséfme emdradalkyl.dabgtkianeiled on carbon by

one or .ﬁkﬁ lﬁpgonyl 3 Io?:%aei" onyII Oca:bsamoyl N-(Cy.salkyl)carbamoyl,

MN-(CMa]kyl)carbamoy], phenyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl
wherein R, T and U may be optionally and independently substituted on carbon by one or
more groups selected from V;

15  or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof;
with the provisos:
i) when -X-Y-Z- is -S-CH=CH-, Rz—(CRlR:I),,- cannot be amino, 1-phenyl-5-methyl-1H-1,5-
benzodiazepine-2,4(3H,5H)dion-3-yl, 1-methyl-5-phenyl-2-oxo-2,3-dihydro-1H-
benzo(EX 1,4)diazepin-3-yl, 2-(4-phenyl-1,2,5,6-tetrahydropyrid-1-ylethyl, 3-(4-

20 phenyl-1,2,5,6-tetrahydropyrid-1-yl)propyl, 2-(4-phenylpiperazin-1-yl)ethyl, 2-(N-
methylamino)ethyl, 2-morpholinoethyl or 2-(N-methyl-N-benzylamino)ethyl;
ii) when -X-Y-Z- is-CH=CH-S-, R-(CR'R?),- cannot be amino of 1-methyl-5-phenyl-2-oxo-
2,3-dihydro-1H-benzo(E)(1,4)diazepin-3-yl,
iii) when -X-Y-Z- is -CH=C(SO;NH,)-S-, R%-(CR'R?),- cannot be methyl or isobutyl; and

25  jv) when -X-Y-Z- is as initially defined, n is 1, R' is arylmethyl, substituted arylmethyl,
(heterocyclic group)methyl and substituted (beterocyclic group)methyl and Ris hydrogen
then R? is not a group —C(=0)-A or a group ~CH(OH)-C(=0)-A in which A is NR*R", -
NR*CH,CH,;OR?, or

30




Sis selected fromhalo, nitro, cyan, hydroxy, trifluoronethyl,
trifluoronmethoxy, amno, carboxy, carbanoyl, nercapto, sul phanmoyl,” érMﬂRd@%
Cl. 6ai kyl , C2-6al kenyl, C2.6al kynyl, C -6al koxy, . 6al kanoyl
Cl1- 6al ka@y b9¥osso N (CL. 6al kyl ) ami no, N, N-(Cl4al kyl) 2am no,

02/ 20530 PCT/ SEO01/01880 -127 Cl4al kanoyl am no, N-(Cl 4al ky]ﬁ car
NN- ( C1- 6al kyl ) 2car bamoyl, N-(Cl-6al kyt 238 ¢C1- 6al koxy) car bam)yl
Cl- 6ai kyl S(O a wherein ais 0 to 2, Cl 6al koxycar bonyl ,

Cl. al koxycar bon ¢ N-(Cl 6al k H phany! ,
}éds’ﬁ% C1- 6all k uI ﬁ ol ani no, /(CHg)
a

N, N- (CL. 6al ky,
Cl1- 6al kyl sul phonyl - N-( 1 6a| kyl-)_mlg 5 C3. 8gycl oaI Kyl ryl and

3005 VO

het er ocytticNgr oup; s may optional’ly =%d |‘mTeNendentIySOz :
~ substituted n car bo y one or groups el ected fropV ; V sel ected

from hal o, n| QCHJ Chydroxy, tri ((DH Rfoxy, trifl {@.m;,t, R° am no,
car boxy, carbanoyl, rrercapt 0, sul phanoyl, nethyl, ethyl, ne h02><y, et hoxy,

N et SR o Rﬁ?ﬁ%ﬂ’S%Wg%%ﬁatﬁﬁ;@%ﬁr?g‘i‘@%%g%Sﬂ N et ol oo baroy!
NN- di et hy| ceaélﬁnms! m il s‘{}mﬁh. el grﬁbx@*aﬁlmﬂb%ﬁ&aw'
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met hyl t hi o, ethylthi o et yl sul

et hyl sul phonyxbtemmyll;lor(smﬁﬁﬁmmﬁctereﬁﬂynxycar bonyI N- net hyl sul pham)yl
N-et hyl sul phanmoyl . N, N-di met hyl sul phanoyl, NN\ det hyl sul phaa
N- et hyl - N- eeagh RUisindepsydentiydiydragennd (=P BAORACERT, oo YRR and each n is

benzyl car bam 5 ydroxyplperldlnocarbonyl or a pharnaceutlcally
accept abl e sé‘ﬁ“PF'FFEﬁ“géffl% @987 conpound sel ected from

2, 3-di chl oro %Hﬁﬁc?%nﬁ X¥&t hyl) carrbamoyl] -4Hthieno [3, 2-b]pyrrole; 20
2, 3-di chl oro- t hi'enyl ) et hyl ] car banmoyl }-4H-thieno[ 3, 2-b] pyrrol e;

2,3-dichloro-5- (N-[2-(2-nethoxyphenyl) et hyl]carbam)yl } -4H-thieno

[3, 2- bl pyr r olaeeom ound of formula (@) accorchn to claim1 wher
2, 3-di chl oro-5-[ N-(2-phenyl -1-Cycl opro }/I ) car barmyl ] 4Ht hi eno[ 3, 2-b] pyrrol e
2, 3- e €FiZo imsefociqd o2 SR HGRT opHERHGRY Byl | car banoyl } -4H-t hi eno

MECRPHIARES APy Ry iy i Caa&glﬁwqbl%%m[hzd@m A9 Bite cyapo, hydroxy,
ik Cghwgﬁl%u(l Nk ol kgl E1dNrafieBRIMRG, YRl SaRlaindty O Py T

I chl"oro-5

I e;
2- (N rrmemejptmtsm@hmuylphmmmgm CzJaamén;ﬂ Cz plkyavh ¢ Laiks:ba Mpydlkdnoyl H-
hi eno[ 3, 2- b]pyrro 3-di ch] oro-5 é 2- (t hi omor phol i no) et hyl ] car banoyl

|
4k t hCestikanoyl qaqypgfr@selkyl)sninn. Ri0) Eastbisaneylamine. 3- di chl or o- 4H
'l enol & & DLRYHERbEinoyl, N, N-(C,.alkyl)zcarbamoyl, C;.calkylS(O), Wherein a is O to 2,

15 Ci.salkoxycarbonyl, C;galkoxycarbonylamino, N-(C,.salkyl)sulphamoyl,
N,N-(Cy_salkyl);sulphamoyl, C;_salkylsulphonylamino and
C-galkylsulphonyl-N-(C; salkyl)amino;
nis 0;
R? is a group -E-F-G-H;
20 wherein E, F and G are each a direct bond;
H is a C3 jocycloalkyl which is optionally fused to a benz ring wherein H may be
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optionally substituted on carbon by one or more groups S which are independently selected
from halo, nitro, cyano, hydroxy, triflnoromethyl, triflzoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, ureido, C; galkyl, C,.¢alkenyl, Co.salkynyl, C;.salkoxy,
25  C.ealkanoyl, C;salkanoyloxy, N-(C;salkyl)amino, N,N-(Ci.salkyl);amino,
C,.salkanoylamino, N-(C,salkyl)carbamoyl, N, N-(C; salkyl).carbamoyl,
N-(Cy-galkyl)-N-(C,_salkoxy)carbamoyl, C;salkylS(O), wherein ais 0 to 2,
C;.salkoxycarbonyl, C,.galkoxycarbonylamino, N~(Ci.¢alkyl)sulphamoyl,




30 3-chloro-5-[N _
( N- phenyl car banoyl net hyl ) car banoyl | - 4Ht hi eno[ 3, 2-b] pyrrol e;  3-chl or MR 1005
{N-[ 2-(t hi onor phol i no) et hyl ] carbanoyl } -4Hthieno [ 3, 2-b]pyrrole;

3-chl oro- 5-

[2- (N nﬂﬂ?i’ﬁ@?ﬁanesul phonani do) - 1- (t hi azol - 2-yl ) et hyl | c A UAHEHO 1041

t hi eno[ 3, 2-b] pyrrole; - 4 MAR 2005 WO-0pP2£6530 PCT/ SE01/01880 - 128

3-chl oro- 5 [ N- (benzoyl net hyl ) car bam)yl ]-4Ht hi eno[ 3, 2-b] pyrrol e;

3-chl R pﬁgﬁﬁn} ﬂahﬁxﬁf ?Bk%rllul honyl-N~(C; salkylyamino,
-4H—th| é“f“@%@t&ﬁﬁw% ol By gﬁl 2 hlgnony et g\y car barmyl
-4Ht hi @ yE13alky]apylrang Iheteroc@clﬁdﬂgmups 5v1{el$1n Sznzm‘lm“g;iUOnhlly substituted on
-cycl (5propy| ) car banoyl ]-4H-thieno [3 2- b] pyrrole; 5

3- chl oraartson{ by pae ¢rmbiagreupseleptefdiom V;car bamoy!l }-4H-t hi eno[ 3, 2-b] pyrrol e;
3-chl 5- h b

3 chl oro-c. P SpBAER otk oAl E v Ru R O R, LGRS

-4H h 3 , 1, A
(4 o, B cAbHP Caltaibyy, mir A TpRabiy, metyl, iyl methory, clhoxy, aeels (3, 2-
b] pyrr O«ic%tox?romethylammo , ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,

2-chl N-(b | met hyl b | ]-4Ht

2 ch Si&wm@ziﬂééw gk, Q7 SRS A PR ERRPERY S, 2- b] pyr ol e
2-chl h |

> chl or SPEatepsabusty, SRR R el R B G RLEOh N O
2-chl or gy, ﬁf,%l 1,(BesR e iyl hRkiuryt &BohA M xytarbonyl,

~4H-th
2- 19 olﬁ?ﬁetbws@]txmﬂ;gmmﬂwrmmww immsthylsvlphnsicy]. B} gthylsniphamoyl,

2. ol or Fametiy-Needhlstlgbanar BpRORNS oPRA LByl - bohef EhtasS] 3hg 4 © ©

pyrrol

N-[ 2- ( rre?%%ﬁanes%ﬂ Shonani do) - 1- (t hi azol - 2-yl Yethyl ] carbamoyl } -4k
thi eno §% phbinayétivally adl@p@bkisahribefeof.N- [ 2- (t hi onor phol i no) et hyl ] car banoyl
1-4Hthieno[ 3, 2-b] pyrrole; 2, 3-dichl oro-5-

[N-(2 3 di et hyl - 5- oxo- 1- phenyl - 2, 5- di hydro--l H pyrazol - 4-yi ) car banoyl ] -
4H—t 0[3

rr .
2, I oro-%sc-‘%‘gﬁ/ aﬁ%llf?)‘ﬂ}fflr%@ %Wergeltu cla“f E"fgterrntl)'yl ] -4H-thierio
[3, 2 b] pPyrrolgiy 72 idsddictdt 26 §ﬂdﬁ*=f(ﬁtshbﬁfGR<‘¥CR5-S—'
phenet hyl ) car am)yl l.- 4H—t h| eno[ 3, 2-b] pyrrol e; 25

2, 3- di chl or owhefeih R2-ahd B’ mmﬂmnd«:mlywplepw ifrpnphydryzen, BaPeRiEP, F¥8Chanoy |
}-4H-thi eno[3

(N[ 3- (Bydrexy. éﬁw&y@ggﬁﬁ Eéﬁégﬁlowhﬁ'}omﬂmlh i usromethay Y ABP. o garboxy,

carbamoyl, mercapto, sulphamoyl, ureido, C;.alkyl, C; salkenyl, Cysalkynyl, Cmalkoxy,
20 Cjsalkanoyl, C;.salkanoyloxy, N-(C)galkyl)amino, N,N-(C, salkyi),amino,
C-salkanoylamino, N-(C;_galkyl)carbamoyl, N, N-(C,_¢alkyl)carbamoyl, C;.5alKylS(O)a
wherein a is 0 to 2, C;.salkoxycarbonyl, C; ¢alkoxycarbonylamino, N-(C.salkyl)sulphamoyl,
N, N-(Cy_galkyl)sulphamoyl, C).salkylsulphonylamino and C 1-6alkylsulphonyl-N-
(Ci-salkyDamino;
25 nis0;
R? is a group -E-F-G-H;

wherein E, F and G are each a direct bond; and

H is a cyclic amide of formula




2, 3-di chl or o- 5-
[ N- (5- oxo- 3- phenyl - 4, 5- di hydr oi soxazol - 4-yl ) car bamoyl ] - 4Ht hi eno [ 3,24 MAR 2005
b] pyrrole; 30
2,3-dich = B (5- hydr oxy- 2- oxo- 2, 3, 4, 5-tetrahydro-1H in-4-yl)
car bamywégﬂﬁsﬁﬁ eno [3,2-b]pyrrole; 2-chloro-5- %ﬂﬂ/ﬁﬁﬁ@
{N-[ 3- (benzyl oxycar bonyl am no) propyl ] car b2Boyl| ) -4Ht hi eno[ 3, 2- b] pyrrol e;
2,3-dichloro-5- { N[ (4-dimethylam nophenyl)nethyl] carbamoyl } -4Hthieno
[3,2-b]pyrrole; - 4 MAR 2009 WD 02/20530 PCT/ SEO1/01880 -129
5-[ N- (1- benzyl - 2- hydr oxyet hyl ) car banoyl | - 2, 3-di chl or o-4H-t hi eno
[ 3, 2- b] piprwhikk k is O, B-2dorcharat bis®; 1 \2 p23 dpibethyt thersum oé khand | st dradhand wherdin

hi eno[ 3, 2-

3- di ch?ﬁfr@étgg %ﬂr»ug%gﬁzom&wawﬁyd&ombepmmmy slphs 2Rd hereanH is

hi 6”9[3@&@ lﬂfs%lﬁn on carbon by ong or more groups selec m S and may
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carbanoyl } - 8Hsisklected fonRhidppyitnootano, iydsexyi, tiflupromsthyl, Kifluoromethoxy,
[ 2-
th
1,
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I eno , L~ rrol e,
3101 ¢ hVelCo sy NN LC fliomycachamarh stk Pocihsmigyi i 0 to 2,
- 4H t hi 3.2-b le: 2 3:dichl N:
N (o hydt DRSS RRERED G S PR DRI P DRIRBRRO: 4kt ¢ i eno
[ 3, 2-b] pr-qt%q{k@fﬁlphamoyl, Cll-sa]lcylsulphonrlamino, C).salkylsulphonyl-N-(C;_salkyl)amino,

2, 3-di chl oro- (3-methylisothiazol-5-yl)carbanoyl met hyl ] car bamoyl } - 4H
t hi eno[ 3¢2scybloplkyl, @by and heteratiyeht groupswherein S frpy bp pptiokatiyrand indepsndeatliy | |

car banoy| .-4H-thieno[3,2-b rrol e; -chlorosp- (N i ep .

L Comt b RS Y SR Bt s et R oy et i beterpgychic

b] py&r ol & : NH- e . . . lected

2, o P e P SR e S A RPER ST 5 by py
rrole; oW chloro-5- { N[2-(2-pyridyl)ethyl] carbanoyl } -4Hthieno
[3,2--b]pyrrole;  _2,3-dichloro-5- { N

1- hydr oxymet hjRg 1 %Mﬂ@&&@ﬂ%ﬁ%@ﬁ&?ﬂﬁ@k&eﬂ%@i Cyaliganoyly Cesplicylgulphonyl,
D11 0l &4 ooy he BB Bl =dct JathAnbah oy WA SRUDBERMmdy, pheny,

5- { N- [ 3- ezl berayl skapirbomyly berzoll alidptiepylowiphdreyd miheraiy R, T and U may be
}-2,3-dichloro-4H-thi eno[ 3, 2- .
20  optionally and independently substituted on carbon by one or more groups selected from V;

€,

V is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, triflucromethyl,
amino, carboxy, catbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,
acetylamino, N-methylcarbamoy!, N-ethylcarbamoyl, N, N-dimethylcarbamoyl,

25  N,N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
N-methyisulphamoyl, N-ethylsulphamoyl, N, N-dimethylsulphamoyl, N, N-diethylsulphamoyl,
N-methyl-N-ethylsulphamoyl, morpholino, morpholinocarbonyl, N- benzylcarbamoyl and 4-
hydroxypiperidinocarbony! ;

30  or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.

4, A compound of formula (I) as claimed in claim Iwherein:

-X-Y-Z- is selected from -S-CR*=CR’- or -CR*=CR’-S;
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20 5. A compound of formula (I) as claimed in claim 1 wherein:
-X-Y-Z- is selected from -S-CR*=CR’- or -CR*=CR>-S-;
wherein R* and R’ are independently selected from hydrogen, halo or C,.galkyl.
nisQ;
RZ%is a group -E-F-G-H;
25 wherein E is a direct bond;
F is methylene;
wherein G is -C(O)NR’-, wherein R? is selected from hydrogen or C)ealkyl which is
optionally substituted byagroup V ;
His aryl which may be optionally substituted on carbon by one or more groups
30  seclected from S;
S is selected from halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, ureido, Cy.salkyl, Ca.salkenyl, Cosalkynyl,
C.salkoxy, Cy.salkanoyl, Cisalkanoyloxy, N-(Cisalkyl)amino, N, N-(C;_¢alkyl)samino,
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or a pharmaceutically acceptable salt thereof.

6. A compound selected from
2,3-dichloro-5-[N-(2-phenoxyethyl)carbamoyl]-4H-thieno[3,2-b]pyrrole;

20  2,3-dichloro-5-{ N-[2-(2-thienyl)ethyl]carbamoyl }-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{ N-[2-(2-methoxyphenyl)ethylJcarbamoyl }-4.H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(2-phenyl-1-cyclopropyl)carbamoyl}-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{ N-[2-(4-fluorophenyl)ethyl]carbamoyl } -4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(NV-phenylcarbamoylmethyl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;

25  2,3-dichloro-5~(N-{2-[(2-pyridyl)amino]ethyl }carbamoyl)-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5- { N-[2~(N-methylmethanesulphonamido)-1-(thiazol-2-yl)ethyljcarbamoyl } -4 H-

thieno[3,2-b]pyrrole;
2,3-dichloro-5-{ N-[2-(tbiomorpholino)ethylJcarbamoyl }-4 H-thieno[ 3,2-b]pyrrole;
5-[N-(benzoylmethyl)carbamoyl]-2,3-dichioro-4 H-thienof3,2-5]pyrrole;

30  3-chloro-3-[N-(N-phenylcarbamoylmethyl)carbamoyl]-4 H-thieno[3,2-b]pymole;
3-chloro-5- {N~[2-(thiomorpho]jno)ethyl]carbé.moyl }-4H-thieno[3,2-b]pyrrole;
3-chloro-5-{ N-[2-(V-methylmethanesulphonammido)- 1-(thiazol-2-yl)ethylJcarbamoyl } 4.51-
thieno[3,2-b]pyrrole;




2,3-dichloro-5- {N-[N-(3-hydroxynethyl)phenyl]carbanoyl net hyl | car banoyl }
_AH-t hi eno[ 3,2 25 b]pyrrole; 2,3-dichloro-5--(N ~ 4 MAR 2008
{N-[ 4- (2- hydroxyet hyl ) phenyl ] car banoyl net hyl } carbanoyl) -4H

t hi eno[ rrole; 2,3-dichloro-5- { N—[N—(24d|fluoro he
met hyl - S‘é& %{H ? net hyl ] carbanoyl } -4H thieno [3,2-b] pyr¥ @%)830

2,3-dichloro-5-{N-[(1, 2, 3, 4-tetrahydr a-12g8u nol yl ) car bonyl net hyI ] car banoyl } -
4H t hi eno[ 3, 2- b] pyrrol e;

hi enol 300 p e SRR A ol U B SRR Dina0 - 1a2 L
2, 3- di chichlopo-5- {(N%Z—K\E-ﬁibtﬂim@pbm cﬂ@[]bﬂ'bmqulmm\ﬁhd[@tﬁﬂﬂpkﬁalébamw} 4H.
thleno[3 2- b} pyrrole; -di chloro-5-[ N

cycl opedrchloser ﬂ%&(mml)eﬂéﬂkamoyl}ﬂﬂﬂhﬁa@{éﬁ%bMWr rol e;

t2 h?eﬁl)f%'cgfoﬁ S m@ lpf-:o%r Bagngoy ll%% Cgr{o?? H%p)lmﬁc

2, 3- mil i?ﬁ,ﬁ.lb |]1-4Hth

3,2 511310%%8?5 {@%&P@ﬁ%ﬁ%ﬂ%}eﬁ?@% t hi %20} rphol | nocérg %2?% %car bamlne/lnf[
-4H-t hi Eﬂh)]bfo-ﬂ-[hfj-(299hdh0kﬁthyl)carbamoyl]-4H “thieno[3,2-b]pyrrole;

2, 3-di chl or o- 5- hol i nocar bonyl net hyl ) car bam)yI]] 4H-t hi eno[ 3, 2-b] pyrro
| e: 2, 3-ghlgra-hif E;—@_-p enylmethanesulphonamido)e yI]carbamoyI -4 H-thieno[3,2- ]pyrrole

(4 ekl maay 43Pt bt SR 4“%113-%%3#%@32&1@&?

%-24Hétgll,gg}?é1§ g_ g] Fyrrol e; 2-chloro-5- [N(2-indanyl)carbanoyl] -6Hthieno
(bdfz[ ﬁ@@loxaidN—(bemmujnyl))cabmmyHH thichof3 2] pyreoletH- t hi eno[ 3, 2- b] pyrrol g;
{1 g [223(f.I(j@%%?éﬁ%{t(ﬁwl)eﬁﬁleWVTIBPWFP@&P%%H)‘I ~thignoRd, &nddpysTode:n] pyrr ol e
(243pﬁleny+| soxale Ph?ntlr(ecaﬁbaﬂogé? B“‘XS E}ﬂjm?[?—?fl -ﬁ{:’etrll:uing[%%:]] rorl%l e;
2, 3- di chtidof-5-(VN2-[(23yridyl)amitodhdl caieah oyl Hothesms[ 3, 2HNyrole;
ga{ t2)a( %@ﬁ@é&%&&%ﬁ%@%ﬁ&%ﬁ@%ﬁﬁ%ﬁé&% fﬂ;ylﬂi%eno[ 3,2- 20
P38 S o SRR BB, B e
2-chloro-5-{N-[2-(2-thienyl)ethyl]carbamoyl }-4 H-thieno[3,2-b]pyrrole;
2-chloro-5-{ N-[2-(4-fluorophenyl)ethyl]carbamoyl } -4 H-thieno[ 3,2-b]pyrrole;
2-chloro-5-{ N-[2-(N-methylmethanesulphonamido)-1-(thiazol-2-yl)ethyl]carbamoyl } 4 H-
thieno[3,2-b]pyrrole;

20  2-chloro-5-{N-[2-(thiomorpholino)ethyljcarbamoyl } -4 H-thieno[3,2-b]pytrole,
2,3-dichloro-5-[N-(2,3-dimethyl-5-0x0-1-phenyl-2,5-dihydro-1 H-pyrazol-4-ylcarbamoyl]-
4H-thieno[3,2-b]pyrrole;
2,3~dichloro-5-[ ¥N-(4-sulphamoylphenylmethyl)carbamoyl}-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(2-hydroxy-1-phenethyl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;

25  2,3-dichloro-5-{ N-(2-[(3-trifluoromethylpyrid-2-yl)amino]lethyl)carbamoyl } 4 H-thieno[3,2-

blpyrrole;
2,3-dichloro-5-{ N-[3-(5-tetrazolyl)propyl]carbamoyl } -4 H-thieno{3,2-b]pyrrole;
2,3-dichloro-5-[N-(5-ox0-3-phenyl-4,5-dihydroisox azol-4-ylcarbamoyl]-4 H-thieno[ 3,2-
blpyrrole;

30  2,3-dichloro-5-[N-(5-hydroxy-2-0x0-2,3,4,5-tetrahydro-1H-benz[ b]azepin-4-yl)carbamoyl}-
4H-thieno[3,2-b]pyrrole;
2-chloro-5-{ N-[3-(benzyloxycarbonylamino)propyl}carbamoyl } -4 H-thieno[3,2-b]pyirele;
2,3-dichloro-5-{ N-[(4-dimethylaminophenylymethyl]carbamoyl }-4 H-thieno[3,2-b]pyrrole;




2, 3-di chl oro-5-{N-[ 2-(3-net hoxyphenyl ) et hyl ] car banoyl

}-4H-t hi eno[ 3, 2-b] pyrrol e; -~ 4 MAR 2005

2,3-dichloro-5-[N-(2-0x0-1, 2, 3,4-tet rahydroqw nol - 3-yl ) car banoyl ] - 4Ht 13i eno

[32b]p 2,3 -dichloro-5-(N- { 2-[2--(2-nethoxyet ] ethyl

} carbarmy ?ﬂ%&thl eno [3,2 25 b]lpyrrole; 5-(N { %‘r@ﬁﬂﬁ’ﬁ)ﬁ&

2-[ 2- (car banoyl met hoxy) phenyl] ethyl) ed2®moyl)- 2, 3-di chl oro- 4Ht hi eno

[3,2- b]pyrrole; 2,3-dichloro-5-(N {

2- [ 2- (N5t g)fﬂ)dh% Y2 oXeEIgRYArB sy |- Bihioro-dd-thesHopd, 2-b 1

t hi eno[ 3, 2- rolg'em 363@2 ndlCh|gyl’1(ﬂ)5(N- 0-[ 2- (N YJ fgrrole:

di met hy RSadip Mé{-%mbepmhmme@wﬂympamﬂaa%@mdmz hlpyreaie] 3, 2- b] pyrrol a;

2, 3-dichloro-5 (nDrphollnoca met_ hhoxy)

car bamo$r &Nprﬂt-ﬁﬂ n€2ﬁ[ bézb%‘fw?l&l"éhylp Q%@W?Mﬁﬁéﬂﬁ%ﬂ%@u 01880
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(2 Ta. (R %ypeoaﬁﬂafﬁ%mpmﬁmmw SRRV il or o- bt

{
t hi emo 4 -
[ 2-( %] [§c?r2%19§l/lgly%gr Il\gl zn(?;‘cg bon&g 35 iﬁaﬁo lf#eftﬂ#gnoﬁ 2 b]%ré?myl )-4H
t hi eno 23-tﬂehibﬁyﬁ{{N—E(bef&ﬁﬁd&ﬁl—ﬁ@ﬂ)@ﬂ&hhsﬂ}e@ﬂbdnﬁoyl}-4H -thieno[3, 2-b]py1role
(5 et hoxycar bonyl 4- oxadi azol - phenet hyl ] car bampyl }
t hi eno[ 2,3dighle 5-({%[2 (4-ch10rophenyl)— -hydroxy—l (me%oxycarbonyl)ethyl]carbamoyl}-4H—
2-cpl.or N- 4- met hoxycar bonyl oxazol - 5-yl ) phenet hyl ] car banoyl
§ 25H—th ?‘P&’([E%QEA] %#%grole ZXZhI or o- )5/ ?N[Za yP ] d
(Z 33pér I %fBLdJEBSH.ﬁSlIW _LiEAABRDY dipfid-b BilRAGkmogH Bithie#6[8,2-APyrrole;
i chl oro-
(3-Hri dﬂm}ﬁbmmlmml)i}-ahmanyb}ympamyl}hz Bridg8or-hYihicnalB 3:-blpyi8)le2- chl or o- 5-
'3_“ (e s 1 Gy Dy A SR e SR B emdens 2B 0R; [ 2
2, M 2-b I
2, d| c% or gﬁlﬁrﬁ%ﬁ{?‘?sﬁ@ég % S%yl h g yl c%]%l%ﬁa#n‘%ell]ﬁ%gl—é%hl e]ngyr e

[3 2- b] ppediohiero-5 J{W—EN&E@h}dﬂdnqr D?Betﬁdﬁkyp(dpﬁd)carbamoylmethyl] carbamoyl }-4H-
2R) - 1- héﬁlrox%zndan 2- yI ) car banoyl | -4H t hi eno[ 3, 2- b] pyrrol e;
2- chI or oxyl ndani - 2-yl ) car bam)yl ]-6Hthieno[2, 3-b] pyrrol e;

eng{gl CQ' b‘f’%’i}??i#\gﬁgv’g?é‘? 3% or 0- %Of? g\%?ﬁ%rg%ﬁ@ﬂ?ﬁ&@ﬂdﬁfﬁmﬁﬁﬂxﬂizﬂm hi

| - hydr op)pyirdmn- 2- yl ) car banoyl | - 4Hthi eno [ 3, 2-b] pyrrol e;
2,3-dichloro-5-{ N-[2-(pyridazin-3-yloxy)ethyllcarbamoyl } -4 H-thieno{3,2-b]pyrrole;
2-chloro-5-(N-{ 2-[(3-triflucromethylpyrid-2-yl)amino]ethyl } carbamoyl)-4 H-thieno[3,2-

blpyrrole;

20 2 3-dichloro-5-{ N-[2-(4-sulphamoylphenyl)ethylJcarbamoyl }-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{ N-[2-(2-pyridyl)ethyl]carbamoyl } -4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{ N-(2-[1-hydroxymethyl-2-(4-imidazolyl)ethyl Jcarbamoyl } -4 H-thieno[ 3,2-
blpymoale;
2,3-dichloro-5-{ N-(2-[(3-quinolyD)methyl]carbamoyl } -4 H-thieno[3,2-b]pyrrole;

25  5-{N-[3-(4-acetamidophenoxy)-2-hydroxypropyl]carbamoyl }-2,3-dichloro-4 H-thieno[3,2-
blpymrole;
2,3-dichloro-5-{ N-[3-(N-methylsulphonylcarbamoyl)propyljcarbamoyl } -4 H-thienof3,2-
blpyrrole;
2,3-dichloro-3-[N-(2-{ [2-(guanidino)thiazol-4-yljmethylthio }ethyl)carbamoyl]-4 H-thieno[3,2-

30  blpyrrole;
2.3-dichloro-5-{ N-[2-(2,4-dioxoimidazolidin- 1-yl)ethyl Jcarbamoyl } -4 H-thienof3,2-b]pyrrole;



0 2,3-dichloro-5-[ N (7-nethoxy-1-oxo-

2, 3 4-t etrahydronapht h- 2-yl ) car banoyl | -4H thi eno[ 3, 2-b] pyrrol e; -4 MAR 7005

3-di chl oro-5-[ N-(2-indanyl ) car banoyl ] -4H-t hi eno[ 3, 2- b] pyrrol e;

3-dichl oro- 5- h PCT/SE01/01880

- met hyWPI%28538| - 5-yI ) met hyl ] car banoyl | - 4H-t hi enol 3, 2- b] VP ole!

3-di chl oro-5-[ N-(4- hydroxy-1, 1- di oxot g80ahydr ot hi ophen- 3-yl ) car banoyl ] -4H
eno[ 3, 2- 25 b]pyrrole; 2,3-dichloro-5-(N [N nethyl-N+1 -oxo-

2 .t BSOS TN 3 sl

2,3, 4p ghydroqui nol - 3- yI )car bamoyl ] - 6H—t hi eno[ 2, 3- b] pyrrol e;
2-chl or o- -[N-(l 2, 3, 4-tetrahydroqui nol - 3-yl carbarmyl} 6H t hi eniz 3-b]
pyr r ol e2,33bchloro-5- {N—[2 -(dimethyaminos phonylammo)ethyl]carbamoy }-4H-thieno{3

2-chl Or%lpyg[g;;(l met hyl - 2- oxo- 1, 2, 3, 4-t et r ahydr oqui nol - 3-yl ) car banoyl ] - 6H-t h
i eno[ 2 PByrrole; - 4 MAR 2005 - 134

2-chy Orgagﬁé%éo?s%ﬁg&:ﬁmﬁﬁﬂﬁ&-@%}&ﬂ&ﬁyﬂb&bﬁﬂ&ﬁl Pz @rinbF2-ipyrbamoy! | - 6H

t hi eno[

2, 3-di Cﬁ?iﬂ&dﬁ:hidrbki {-Nr[ez bmcy gméﬁ;ﬂ 223 $15) eanlainoorapeldHyDinetay i &b2mbyilyr r ol e;
2, 3-di chl oro- 5 nmet hyl et hoxy) car bonyl am no] i ndan- 2-yl

}SC?LE?EW+¢M?&3&Z%-WIG gr ELF? Ripe rrol e;
5- [I\I—(l2 grcgé?@ Sqﬁ’z la%wz %ﬁb{}ﬁhe’?g@ﬁ g%@%&ﬂh@ {hgerll}cﬁgbgyb] pyrrol e

; gl_“,gﬂjf,%ro 5-1 N[ 1- (n| et hanesul phonam do) i ndan- 2-yl ] car banoyl }
4H-th|e 2- b] pyrrole;

2, 3Hdi CSH{NF{c{é&béﬁto[[]LSIdmtdﬂﬂmmmﬂmmlwggﬂmmymbamoyl}-z 3-dichloro-
}- 4H—th|eno[3 yrrole; and 23d|chlor05 (N-[
1- (N-rre EIEWT%an 2-yl ] car banoyl -4Hthieno[ 3, 2-b] pyrrole or a

phar mac 7 armaceuti cal conposition
whi ch c% r?@tﬁgﬁg%%gﬁgé%@ﬂ%w}?%% [3 2( Is?iacl aimed in any one of
cl ai ms 43RdicKRbr@SH h?msmymadoyl)a@&mmﬁe -pyrroley in vivo hydrol ysabl e
ester tbeneof, efi ned hereinbefore in association with a

phar mac%,ﬁtdld@lbr(y%[b’c@m@b’]@f@ﬂ)gfé'h@m@ﬂ]‘4@&@@@[3 2g@IpyRAd%pound of the

B S e

edi Ca”%@%doicxgom-éqm&ea%m%%ﬁa%%cafba&ﬂwl]tmwb@[aa -Bipgireted in any one of

3
hi
a

2
1,
2
2
(

2,
t

1
c
1,

cl ai ns
2,3-dichloro-5-[N-(1-phenylcyclobutyl)methyl)carbamoyl]-4 H-thieno[3,2-5]pyrrole;

2,3-dichloro-5-[N«B-methylphenethyl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(1,2,3,4-tetrahydronaphth-2-yl)carbamoyl]-4 H-thieno[ 3,2-b]pyrrole;

20  5-[N-(N-benzylcarbamoylmethyl)carbamoyl]- 2,3-dichloro-4H-thieno[3,2-b]pyrrole;
5-[N-(N-benzyl—N—methylcarbamoyhnethyl)carbamoyl]-2,3—dich10ro—4H-thjen0[3,2—b]pyrr01e;
2,3-dichloro—5-[N-(N-mcthyl—N—phenylcarbamoy]methyl)carbamoylj—4H-thieno[3,2—b]pyrrolc;
2,3-dichloto-5-{ N-[N-(2-cyanoethyl)-N-phenylcarbamoylmethyljcarbamoyl } -4 £1-thieno[3,2-
bipyrrole;

25  2,3-dichloro-5-{N-[N-(4-methoxyphenyl)carbamoylmethyljcarbamoyl } -4 H-thieno(3,2-
b]pyrrole;
2,3-dichloro-5-{ N-[N-(4-fluorophenyl)carbamoylmethyljcarbamoyl } -4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{ N-[N-(4-nitrophenyl)carbamoylmethyl Jcarbamoyl }-4 H-thieno[ 3,2-b]pyrrole;
2,3-dichloro-5-{ N-[N-(2,6-dimethylphenyl)carbamoylmethyljcarbamoyl } -4 H-thieno[3,2-

30 blpyrrole;
2,3-dichloro-5- { N-[N-methyl-N-(4-methylphenyl)carbamoylmethyl]carbamoyl } -4 4-
thieno[3,2-b]pyrrole;




or a.pharmaceutically acceptable salt or in vivo hydrol ysabl e ester tﬂ?{uﬁift
as ‘defined hereinbefore in the manufacture of a medicanent for use i 00}
production of a glycogen phosphorylase inhibitory effect in a warm bl ooded
ani mal such as man.
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2,3-dichioro-5-{ N-[N-methyl-N-(3-methylphenyl )carbamoylmethyl]carbamoyl } -4 H-
thieno{3,2-b]pyrrole;
2,3-dichloro-5-{ N-[N-(3-chlorophenyl) N-methylcarbamoylmethyljcarbamoyl } -45-
thieno[3,2-b]pyrrole;
5  2,3-dichloro-5-{ N-[N-(2-hydroxyethyl)}-N-phenylcarbamoylmethyl)carbamoyl } -4 H-
thieno[3,2-b]pyrmrole;
2,3-dichloro-5-{ N-[N-(1,1-dimethyl-2-hydroxyethyl)}carbamoylmethyl]carbamoyl } -4 H-
thieno[3,2-b]pyrrole;
2,3-dichloro-5-{ N-[N-(2-hydroxyethyl)-N-methylcarbamoylmethyl]carbamoyl } -4 H-
. 10 thieno{3,2-#]pymrole;
2,3-dichloro-5-{ N-[N-(2-hydroxyethyl)carbamoylmethyl]carbamoyl } -45-thieno[3,2-
b]pyrrole;
2,3-dichloro-5-{ N-[N-(3-hydroxypropyl)carbamoylmethyl]carbamoyl } -4 H-thieno{ 3.2~
blpyrrole; '
15  2,3-dichloro-5-{N-[N-(4-hydroxybutyl)carbamoylmethyl]carbamoyl } -4 H-thieno[3,2-
blpyrrole;
2,3-dichloro-5-(N-{ N-[bis(hydroxymethyl)methyl]carbamoylmethyl } carbamoyl)-4 H-
thieno[3,2-b]pyrrole;
2.3-dichloro-5-{ N-[N-(2,3-dihydroxypropyl)carbamoylmethyljcarbamoyl } -4 H-thieno[3,2-
20  blpymole;
. 2,3-dichloro-5-{ N-[N-(4-hydroxymethylphenyl)carbamoylmethyl] c’arbamoy] }-4H-thieno{3,2-
blpyrrole;
2,3-dichloro-5-{ N-[N-(5-isoquinolyl)carbamoylmethyl]carbamoyl } -4 H-thieno[3,2-b]pyrrole;
| 7?,3-dich]oro-5- {N- [N-(3-hydroxymcthyl)phenyl]carbamoylmcthyl]carbamoyl}-4H—thicno[3,2_
25  blpyrrole;
2,3-dichloro-5-(N-{ N-[4-(2-hydroxyethyl)phenyl Jcarbamoylmethyl }carbamoyl)-4 H-
thieno[3,2-b]pyrrole;
2,3-dichloro-5- { N-[N-(2.4-difluorophenyl)-N-methyl-carbamoylmethyl Jcarbamoyl } -4 -
thieno[3,2-b]pyrrole;
30  2,3-dichloro-5-{A-[(1,2,3,4-tetrahydro- }-quinolyl)carbonylmethylJcarbamoyl }-4 H-thienof3,2-
bipyrrole;
2,3-dichloro-5-{ N-[N-(2-cyanoethyl)-N-methylcarbamoylmethyl Jearbamoyl } -4/4-thienof 3,2-
blpvirole; |




10

15

20

25

30

- 4 MAR 7005

WO 02/20530 PCT/SE01/01880
- 132 -

2,3-dichloro-5-{ N-[N-(4-hydroxypiperidino)carbamoyimethylJcarbamoyl} -4 H-thieno[3,2-
blpyrrole; |

2,3-dichloro-5-[N-(N- cyclopentylcarbamoylmethyl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(N-isopropylcarbamoylmethyl )carbamoyl}-4H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(N-isopropyl-N-methylcarbamoylmethyl)carbamoyl]-4 /-thieno[3,2-
blpyrrole;
2,3-dichloro-5-[N~(thiomorpholinocarbonylmethyl)carbamoyl}-4H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(morpholinocarbonylmethyl)carbamoyl] -4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{ N-[(1,1-dioxothiomorpholino)carbonylmethyl]carbamoyl }-4 #-thieno[3 ,2b]-
pyrrole;

2.3-dichloro-5-{ N-[(1-oxothiomorpholino)carbonylmethyllcarbamoyl }-4 H-thieno[3,2-
bipyrrole;

2-chloro-5-[N-(2-indanyl)carbamoyl]-6H4-thieno{2,3-b]pyrrole;
5-[N-(benz[1,2]oxazol-3-ylmethyl)carbamoyl]-2,3-dichloro-4 H-thieno [3,2-b]pyrrole;
2,3-dichloro-5-(N-{2~[2-(hydroxymethyl)phenyl]ethyl }carbamoyl)-4 H-thieno[3 ,2-b)pyrrole;
2,3-dichloro-5-[N~(4-phenylisoxazol-3-ylmethyl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;
2.3-dichloro-5-(N-{ 2-[2~(2-morpholinoethoxy)phenyljethyl }carbamoyl)-4 H-thieno[3,2-
blpyrrole;

2.3-dichloro-5-(N-{2-[2-(methoxycarbonylmethoxy)phenyllethyl } carbamoyl)-4 H-thieno[3,2-
blpyrrole;

5-(N-{2-[2-(carboxymethoxy)phenyl] ethyl}ca.rbamoyl)-Z,B-djchloro-4H—thieno[3,2~b]pyrrole;
2,3-dichloro-5- {N—[Z-(B-methoxyphenyl)ethyl]carbamoyl}—4H-thicno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(2-0x0-1,2,3 ,A-tetrahydroquinol-3-yl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;
2 3-dichioro-5-(N-{ 2-[2-(2-methoxyethoxy)phenyljethyl }carbamoyl)-4 H-thieno[3,2-
blpyrrole;
5-(N—{2—[2-(carbamoylmethoxy)pheny1]ethyl}carbam0y1)-2,3-dichloro-4H-thicno[3,2—
b]pyrrole;

2,3-dichloro-5-(N-{ 2-[2-(N-methylcarbamoylmethoxy)phenyl]ethyl } carbamoyl)-4H-
thieno[3,2-b}pyrrole;

2,3-dichloro-5-(N-{2-[2-(N,N-dimethylcarbamoylmethoxy) phenyl]ethyl }carbamoyl)-4/7-
thicno[3,2-b]pyirole;

2 3-dichloro-5-(N-{ 2-[2-{morpholinocarbonylmethoxy)phenyl]ethyl carbamoyl)-4 H-
thieno(3,2-b]pyrrole;
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5-(N-{2-[2-(N-benzylcarbamoylmethoxy)phenyl]ethyl }carbamoyl}-2,3-dichloro-4 H-
thieno[3,2-b]pyrrole;
2,3-dichloro-5-(N-{2-[2-(4-hydroxypiperidinocarbonylmethoxy)phenyllethyl } carbamoyl)-4 H-
thieno[3,2-b]pymrole;

(S)-2-chloro-5-{ N-{ 0~(5-ethoxycarbonyl-1,3,4-0xadiazol-2-yl)phenethylJcarbamoyl } -6 4-
thieno[2,3-b]pyrrole;
(S)-2-chloro—5-{N-[a-(4-methoxycarbony1oxazol—S-yl)pheneﬂuyl]carbamoyl}-6H-thieno [2,3-
blpyrrole;

2-chloro-5-{ N-[a-(3-pyridyl)phenethyl]carbamoyl } -6 H-thienof2,3-b]pyrrole;
2,3-dichloro-5-{ N-{a-(3-pyridyl)phenethyl)]carbamoyl }-4 H-thieno[3,2-b]pyrrole;
(S)-2-chioro-5-{ N-[o~(3-phenyl-1,2,4-oxadiazol-5-yl)phenethyl]carbamoyl } -6 H4-thieno[ 2,3-
blpyrmrole;

2,3-dichloro-5-[N-(1-hydroxyindan-2-yl)carbamoyl]-4 H-thieno{3,2-b]pyrrole;
2,3-dichloro-5-[N-((1S, 2S)-1-hydroxyindan-2-yl)carbamoyl]-4 H-thieno[ 3,2-b]pyrrole;
2,3-dichloro-5-[N-({IR, 2R)-1-hydroxyindan-2-yl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;
2-chloro-5-[N-(1-hydroxyindan-2-yl)carbamoyl]-6 H-thieno[2,3-b]pyrrole;
2,3-dichloro-5-[N-(1-hydroxy-1,2,3 4-tetrahydronaphtb-2-yl)carbamoyl]-4Z-thieno[3,2-
blpyrrole;

2,3-dichloro-5-[N-(6-fluoro-1-hydroxyindan-2-yl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{N-(7-methoxy-1-0x0-1,2,3,4-tetrahydronaphth-2-yl)carbamoyl]-4H-
thieno[3,2-b]pyrrole;

2,3-dichloro-5-[N-(2-indanyl)carbamoyl}-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(3-methylisoxazol-5-yl)methyl]carbamoyl]-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(4-hydroxy-1,1-dioxotetrahydrothiophen-3-yl)carbamoyl]-4 H-thieno[3,2-
b]pyrrole;

2,3-dichloro-5-(N-{ N-methyl-N-[(1-ox0-1,2,3 4-tetrahydronaphth-2-
yl)methyl]carbamoylmethyl }carbamoyl)-4 H-thieno[3,2-5]pyrrole;
2-chloro-5-[N-(2-0x0-1,2,3 4-tetrahydroquinol-3-yl)carbamoyl]-6 H-thieno[2,3-b]pyrrole;
2-chloro-5-[V-(1,2,3,4-tetrahydrogquinol-3-yl)carbamoyl}-6 H-thieno[2,3-b]pyrrole;
2-chloro-5-[N-(1-methyl-2-ox0-1,2,3 4-tetrahydroguinol-3-yl)carbamoyl]-6 H-thieno[2,3-
bipyrmrole;
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2-chloro-5-[N-(3-ox0-2,3,4,5-tetrahydro- 1 H-benz[2 Jazepin-4-yl)carbamoyl]-6 H-thienc| 2,3-
blpyrrole;

2,3-dichloro-5-[N-(1-methoxyindan-2-yhcarbamoyl]-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-(N-{ 1-[N-(1,1-dimethylethoxy)carbonylamino}indan-2-yl } carbamoyl)-4 H-
thieno[3,2-b]pyrrole;
S—[N-(l-aminoindan—2—y1)carbamoyl]-2,3-dichloro—4H—thien0[3,2—b]pyrrole;
5-[N-(1-acetamidoindan-2-yhcarbamoyl]-2,3-dichloro-4 H-thieno[ 3,2-b1pyrrole;
2,3-dichloro-5-{ N-[1-(methanesulphonamido)indan-2-yl]carbamoyl } -4 H-thieno[ 3,2-
blpyrrole;

2 3-dichloro-5-{ N-[1-(methylamino)indan-2-yllcarbamoyl } -4 -thieno[3,2-b)pyrrole; and
2,3-dichloro-5- ( N-{1-(N-methylacetamido)indan-2-yl]carbamoyl }-4 H-thieno[3,2-b Jpyrrole
or a pharmacentically acceptable salt thereof.

7. A pharmacentical composition which comprises a compound of the formula (I) as claimed
in any one of claims 1-6, or a pharmaceutically acceptable salt or in vivo hydrolysable ester
thereof, as defined hereinbefore in association with a pharmaceutically-acceptable diluent or

caTierx.

8. A compound of the formula (I) as claimed in any one of claims 1 to 6, or a
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof for use as a

medicament.

or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as defined
hereinbefore in the manufacture of a medicament for use in the production of a glycogen

9. The use of a compound of the formula as claimed in any one of claims 1 to 6
phosphorylase inhibitory effect in a warm-blooded animal such as man. }



