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3, 7- Dl AZABI CYCL( 3. 3. 0] OCTANES AND THEIR USE IN THE a 5 TREATMENT OF N
CARDI AC WWU@‘S Field of the Invention to 15 20 25 3@ctyesbdiyentio @
relates to nov pharmaceutical |y useful conpounds, in particular conpounds
whi ch are useful in the treatnment of cardiac arrhythmas. Cardiac
arrhythrnias nmay be defined as abnonnalities in the rate, regularity, or
site of origin._of the cardiac_impulse or as_di sthf@mces n.conducti on

whi ch causé DAAZB%BI@XC%Q&M& CoFAREY VAN AT yURk 4N nkbiiye
classified f~t ite of or|g|n(|. :

, supraventr F@%‘Féﬁhmm ?g‘egprlgg Wﬁ@gﬁn cul ar ar r hyt hm as and
ventricul ar arrhythm as) and/or by neans of rate (i.e.

(slow) and tachyarrhythinias {fast)). In the treatnent of ” ’L

arr hyt hm a¥ijeldllvf theb@tdntibnout cone in clinical trials {see, t he

outcone of the Cardiac Arrhythm a Suppression Trial (CAST) repﬁ?ﬁ?*ed i n New
Erzgl arad .lourraal of Medicirae 321, 406 (1989)) with "traditional™

anti arr hyt c .drugs ich act r' ril ovvln t he conduction

vel oci ty (dPESdnYeniion, a?ﬁmtwm noRhl remiselioflorld apmpotatel Boment
towards co ely.d car C riza t hus

pr ol ongi ngggﬁfm%? %’ﬂe{:\g‘s %f? EL 1| airqlr ﬂty'?hlhﬁ??gﬂ%fﬁugoz %@1 e defined
as drugs Waihthsias. ong the t rans- nenbr ane action potential duration (which

can be caused by a bl ock of outward K~ currents or from an increase of
inward ion currents) and refractoriness, @m ng cardi ac
are

conducti on, V1' O 112/11Cl 19112 PCT/ SE112/ e of the |Ley

di sadvaat a@@ﬂ@f‘"ﬂlﬂ aed PriondBiwn drugs which a el ayi ng repol ari zation
(class I'll or otherv~, ~ise) is that they all own to exhibit a unique
form of proarrhythnua known as toysades de poiiztes (turning of

Cardiac arrhythmias may be defined as abnormalities in the rate, regularity, or
site of origin of the cardiac impulse or as disturbances in conduction which
causes an abnormal sequence of activation. Arrhythmias may be classified

15  clinically by means of the presumed site of origin (i.e. as supraventricular,
including atrial and atrioventricular, arthythmias and ventricular arrhythmias)
and/or by means of rate (i.e. bradyarrhythmias (slow) and tachyarrhythmias
(fast)).

20  In the treatment of cardiac arrhythmias, the negative outcome in clinical trials
(see, for example, the outcome of the Cardiac Arrthythmia Suppression Trial
(CAST) reported in New England Journal of Medicine 321, 406 (1989)) with
“fraditional” antiarthythmic drugs, which act primarily by slowing the
conduction velocity (class I antiarrhythmic drugs), has prompted drug

25 development towards compounds which selectively delay cardiac
repolarization, thus prolonging the QT interval. Class III antiarthythmic drugs
may be defined as drugs which prolong the trans-membrane action potential
duration (which can be caused by a block of outward K currents or from an
increase of inward ion currents) and refractoriness, without affecting cardiac

30  conduction.



poi nts), which may, on occasion be fatal. Fromthe point of view of safety,

5 the mnimsation of this phenonenon (which has al so been shown to be

exhi bi t edy@SaReioasul t of admi nistration of non-cardi ac dr ggggHsh1gs

phenot hi azi nes, tricyclic antidepressants, antihistam nes anc? anti biotics)

is a key problemto be solved in the prbvision of effective antiarrhythmc

drugs. 1o Antiarrhythm c dni gs based on bispidi nes

(3, 7- di azabi@yebbilz. eyldisabantgps ofihithétoknowhaifugs-whivch adtitg deligagat i onal

pat ent applications WO 91 /07405 and WD 99/ 31 100, European patent

appl i cat i ongepalgriggtion @@@séﬁhomweme)zgsthahdleusalbareaﬁn@wa,t@@zbidaitga

. 4,556, b62, 4,550,1l2, 4,459, 301 and, 5, 468, 858, as Il as journal articles
i ncl udi ng i APEAUSTPER of prgagh nkncygn @5%’?“?@93%)20”1@5 (RN 8ol . Res.

Clo0n)  SoadolnsE I o GRcif03R GlRP B lifehe viBSLof BpfZ
di scl osed NQhe SHAGREEEN] 6F BRY gr}\gnélﬁ%(ﬁl REIFERAS also GRAPQHAWR faged on

3, 7-di azabi cycl o] 3. 3. 0] oct ane known for use 1n a 20 variety of nedical
appl i cat i onsxhibitduds ng, rdsnite ¥f ahdminasratiant of m@i-8hrEacagiugs @i descri bed
in WD 98/06725 and WO 97/1 1945); antibiotics (as described in WO 97/10223
and WO 96/ 35éenpthiavanasekegclie aintideprgessantsi batdhistamvines snd s@zivictics) Ao

95/ 13279); serotonin reuptal ce inhibitors described in . 96/ 07656) ;

Chr onbi n | KRN Dol Bl Py of S Rertom e omEy S A, g5
(2000), Claena. & Biol. 4, 287 (1997} and A~zgew. C zej~z. hzt. Ecl. Eyag.
34, 1739 (1999)); and anxiolytic agents (as described in J. Med. Chena. 32,
1 024 (19$9) )Antkiyfliahic GAEROBHIES dﬁasﬁﬁidﬂﬁbs3(327iaﬁa%éawgr@hb@.9[1?1&&1&9]3@9? ane
have been used in the treatnent of, irctef alia, gasfrointestinal "disorders
(as descri bege kno®i f88n 3@eR 66a Adtprratidnali peiad epphicatzed WY G740 ndn of the
30 gl utarni nebgi C sist em (as described in WO 01/ 04107%. W(C))@( 12/ 0h( 1902
PCT/ SE02/ COMES) 39/ hie), Burpperrapaisnicammlispions 3@ 87 and0% S4B add205%228 | ~nown

as chem cal cyriQsifies b~ [ t i C I 20, 321
(1983), d z@H{H %ﬁp#@p&%,gé@%,(@ﬁg@, .’5 %H;\Eﬁrlf‘w %%@ anc},éﬁé%%@ Ha~is. |
1475 (1983), ~ I : ; 1. I, 9 6 g.

O et 61 v%%g%s @1\?%92{(13?&5?: br??'tﬁcglrlg ifeF alik: V. M%ﬁ dz;l% 89, 354b 1944y

3, 7- bi s(13- ptFmyinatdly \Res. 324 -1d0ad 991 ¢ Yitaldich 90,00032nE 999); kandird/oSkie usef i x|
in controlling the enantioselectivity of reactions between Gignard
reagents an@, #4h{1883).(aSouwounilbdased onetpaliedbioyclold.3 9@ t4E094) ). o
None of the prjor. art docunents nention above that relate to

3, 7- di azabi & %f[f%.S@P%ﬁ%daféH%%eséﬁds‘8|aa¥é§gl?eSEﬂeﬂ}@émény suggestion that the
conpounds di sclosed therein may be useful in the treatnent of cardiac
arrhythmas . 15 Wt have surprisingly found that a novel group of

3, 7- di azabi Cuphpbihdd- K66 bane7 kRsA%i GBI WG coeUite tkndvaf FiraRRY:SI £! 0gi cal

activity, preferably class II'l el ectrophysiol ogical activity, and are
t her ef ore ewpdetyedf medival agEiaations) intlading dtsee aliaccds: eati-thigeaiges agerithm as. 20
Di scl osure of the ,i}nv,enti on Accor di n%vto the invention there is provided
conpounds ofas ¢xsaiibed m WO 98/06725 and WO 97/11945); antibiotics (as described in
WO 97/10223 and WO 96/35691); neuroleptics (as described in WO
95/15327 and WO 95/13279); serotonin reuptake inhibitors (as described in
- WO 96/07656); thrombin inhibitors (as described in Helvetica Chim. Acta 83,
25 855 (2000), Chem. & Biol. 4, 287 (1997) and Angew. Chem. Int. Ed. Eng.
34, 1739 (1995)); and anxiolytic agents (as described in J. Med. Chem. 32,
1024 (1989)). Further, compounds based on 3,7-diazabicyclo[3.3.0]octane
have been used in the treatment of, inter alia, gastrointestinal disorders (as
described in DE 39 30 266 Al) and diseases caused by malfunction of the

30 glutaminergic system (as described in WO 01/04107).



R4 BA3~~ RR2 '-R~- | Rf Ka Ro 25 wherein V1i~' O 112/1100')02

PCT/ SEQ2/ (1111 S2 4 the wavy |lines represent optional relative cis- or

t~ans- stgpapwARuStry; Rl represents Cl_|z alkyl (optionglhsegiigts tuted

and/or termnated by one or nore groups selected from hal o, cyano, vitro,

aryl, Hetl, -C(ORsa, s -ORsb, -N(R6)Rs3z -C(O XR~, -C(O N(R8)Rsd and

-S(OzR~), Het2, -C(ORsa~ -C(O ~~~ -C(0),~(Rs)Rsa or -S(0O~zR~; _ Rsa to

RS ' i ndepergigpt |3x7fd@@za;%§@r&q%[3@.%]%@alﬁeos@mp6@ﬁ&e ad @ o thsh8R&hival H C1_~

al kyl (optionally substituted and/or term nated ~by one or nore

subst i t uent susiebkiet etlorhr e @y C HetefodkkoxChemal2, 3afk983Y, Chem. aryl ,

. Het3 ~o and -NHC(O)RI}&, argl or Het4, or Rsd, together with Rs, represents
C3 6 al | cyl diee. (WHi cHH) KIP6Re §r 6iigmi sSaspt ibshint yram ef r e dlMB)an O at om

and/or is optionally substituted py mor 1.3 alkyl groups), R
. represents ,et’ﬁ?’fﬂr%’ Kgfpﬂloé{]itpaﬁaﬁl%%gﬁﬂ)gﬁ)t ﬁ?‘g 'aﬁﬂg'oré%é??‘néﬁag@y by one
or nore subgypbsent ckednfro yanQ: .. R or ~ s
aryl; . §2~ ii?ée%f esgﬁﬁgéﬁi, Bg?glﬁ(laﬁké}ﬁ}lgtpygr%?ﬁligwgﬁﬁggé%p@@ed%G al kyl
(optional | y |gieRm totie e fidne/ htroBip theteRantiyschiteivay dlakadticisibetivbaent s
selected from-OH, halo, cyano, vitro and aiyl), aryl, 20 -C(OR za,

-C(Q Rl zb  dirigiar®) Nakpis z andRl aldehydez (aandedetibed ejr deémtheiors Sal %69
(optionally substituted and/or term nated by one or nore substituents

sel ected frdh?94)oH, hal o, cyano, vitro and aryl) or aryl, or R 2a and R12
represent H 2s X represents Oor S; R represents, at each occurrence when
used herein, aryl or ClL Iz allryl (which alkyl group ts optionally

substi t yyed paud eLahn : ' ] _from
SO hal'D,  QyaR O P SRR IR B 1S R SR o et o)
30 Rl 3a and bidyio[BBjejerndrst | disdlegy esenprdvdid® ahlylsugpedtion ; that Wehe
112/116(19112 PCT/ SE02/ 1101 S2 5 Rg represents, at each occurrence when
used her ei ncorpotnds -disdlesdd tlerein Bayl beasgflvimi Bt kreatmeentt ob carddaps ar e
optionally substituted and/or ' term nated by one or snore substituents

sel ected fr@MWYHIKal o, cyano, vitro, Cl_4 alkyl and Cl_~ al koxy),

-D-aryl, -Daryloxy, -D Heté6, ,

15 We have surprisingly found that a novel group of 3,7-diazabicyclo[3.3.0]- -
octane-based compounds exhibit electrophysiological activity, preferably
class III electrophysiological activity, and are therefore expected to be useful

in the treatment of cardiac arrhythmias.
20  Disclosure of the Invention

According to the invention there is provided compounds of formula I,

Re Rc Ra
Ré—B_ A—N N—R |
R Ro
Rf RI  Ro

25  wherein



s -DNHCOR 4a~ -]1~-S(O 2R sa~ -D C(O R 4n~ ~ -D-C(O) ORI SV~
-DDC(ON(RL4)R 4a, or R8, together with Rsa, represents C3_6 allcyl ene

(whi ch al |, ) roup is optionally intei Tlipted by an Opghapanfier is
opt i onal I{Q%I&E’gﬁo?ut ed by one or nore C1_3 alkyl groups); R 4a to R 4a

i ndependently represent H Cl1_6 allcyl §foptionally substituted to andl or
term nated by one or nore substittients selected from-0OH hal o, cyano,

vitro and ai ' Rl AafiRIEEDSF hREY 88RBEN AT Il cyl ene;
Rl sa and R st%ki)‘%%‘é{o%%ﬁel%{)féééﬁte%iegent E&:1_6 lal I c;l/l (optionall i/s Ubsti t ut ed

and/or ternlinated by one or nore substittlents selected from-0OH, halo, t
. S cyano, nitslo and aryl) or aryl; . Drepresents a direct bond or O _6

al kyl ene; R-Rreqnressats €;.1nalkghivtionslly sebgguigdeandiorcigrinarased by nedral | ry|
(optionally substituted i

nd/ or .term nated by one or r ubst | tuent s
. sel ected frdHP¥d SOHPS h%ﬂ?‘iﬁt? yERB Tﬁl‘?:r SYanRe AYP) ark y%‘%b F@dﬁ{ R2
P ESETI2 g g L byl SRR UL B topeig W
represents =@ SRL es h $d B .-E-aryl, -E-Hetg,
-C(OR9a, - Q:((()))%%?I’Qr@(%md( g)ig?%gmgl\/is(gkar’epr esents H, Cl1_6 al kyl,

-E-aryl, -E-REtBR™ Giddfendently repr&ed), GRleath ocSBdncRtOhen usc] Mrep\ER' a) RZCb
or -C(NH)NH2; Rlg represents H, Cl 6 alkyl, -E-aryl or -C(0)R ~a; WO
112/ 11( 119U RcTlkyEd2ptionalky sibgtifided card/od teraiiatast it | 9ne eQ¥r GRAS[L ,  at

each occurrence .when used herein, . Cl _~ alkyl (,optionally.substitstped .
and/ or tern‘iSr'ﬂg’t‘-‘gfileﬂgg ﬁf‘ﬁSCtSﬁj%rﬁ?}Fe'cg%’bgﬂ-ﬁtqué‘ﬁiys ‘}@E(I”e‘éxaélﬁ” glr’%?n ?Fé’lthoﬁe ryl and
Het ~), aryl, t Az 1 #ndepgnde enr. /s ; a and
R2ob i nd{eo?c;ena ent W{(?g%"rﬂeggnwa& gg%th’ g’gcgrr’e{r??ee %eﬁﬁﬁlsg%ﬁ’ h}eé;pglé:sﬁﬁ%H or
Cl_~ al kyl (©p} hiidddey(veiibB lltydéRdomag/ @loptienallf dhiefupyeddBE aArO Bem
substituents seleCted fromhalo, aryl and Het"), aryl, Hetl2, or together
represent Clhnd/al is@ptienelly spbstimtat by domet @rmopt €d; bikyhgréups)pm E
represents, af, each occurrence when used herein, a direct ,bogq(ilbor Cl.4

al kyl ene; p Reprpeennts H, Gr.s alkyh(qrtipnalzsubstieied angl/ay tpmynat ¢ bypmne. (in
e R B P e SRR W T

-Z-S(O) ngs, -4 (in which latter two groups, Z is attached to the carbon
at om beari ng and R3); Grepresents a direct bond or Cl1_6 al kyl ene; J

represents QR!Geptasyhted®;C, .4 alkyl or aryl;

R® represents H, C¢ alkyl (optionally substituted and/or terminated by one

or more substituents selected from -OH, halo, cyano, nitro and aryl), aryl,
20 -C(O)R'%, -C(O)OR'™ or -C(O)N(H)R'*;

R R'™ and R™ represent C,¢ alkyl (optionally substituted and/or

temﬁnated by one or more substituents selected from -OH, halo, cyano,

nitro and aryl) or aryl, or R'* and R'*° represent H;

25 X represents O or S;
R’ represents, at each occurrence when used herein, aryl or Ci.j; alkyl
(which alkyl group is optionally substituted and/or terminated by one or
more substituents selected from -OH, halo, cyano, nitro, aryl, C,.¢ alkoxy,
-SO,R'*, -C(O)R"® and Het’);

30 R and R'™® independently represent C,.¢ alkyl or aryl;



Z represents a direct bond or C1_4 allcylene; 20 R21 and R22 i ndependently
represent Hor Cl1 6 allcyl; R4 represents aryl or Hetl 3, both of which

gr oups ar@(ﬂﬁ%@)ﬂ%' l'y substituted by one or nmore substitl Ipghigr/eakect ed
from-OH cyano, halo, nitro, Cl1_6 alkyl (optionally term nated by

-N(H) C(O) OR23a), Cl-6 al koxy, Hetl, ary, 2s N(R24a)Rz4b~ -C(O) R24c~

-C(0) OR24d~ - C(O) N( R24e) R24f ~ - N( Rz4g) C(0) Rz4u~ - N( R24i ) C( O) N( R24j ) R24k'

- N( R24m) S( ORPR28freseras,Qah Redh -00B(0YRf2 3ehien SN 2NaRA4" FR24h aralk(in t he

case of Het'3 only) oxo; Het~3 represents a four- to twelve-nenbered

het er ocycl | €igr elkipxyohwhichi aftesntvergmupe et eptientablys substiutedd andiom oxygen,

. nitrogen and/or. sul fur; 30 WO 02/11.Cfl 1| Ié PC, 1’ /SEf(h%{]fl 11s2 7 Hetl to
Hetl z i ndep@RBALAYDY ifesl MOTeTUbSHRIENE: ealprish cEOthe On&¥a%, f our -

to twel ve- mepher ed hetaﬁEﬁCyéHd ccg_éo%ﬂ&) nt ghni, Qﬁaﬁﬁ?’%;ﬁ- -Hgt er oat ons

. sel ected from oxyg&h, n|4t rogen a /orl_éas F¥ur, § cgb he I CK%’ oups are
optional ky spbstHiC{D Dy ondH-8(O ,subspLg 0 I nabLHiPRS, - OH,
cyano, hal o, nﬁ(r?)(!;d 1 ~al kyl gp ionally tergﬂ%t ed by - N(H'C(O OR23a),
Cl- 6 al koxy ~-D-CHIN(R'ADR'Y, ¥ REgapgaher- with O R24epres@itd) ORR4alkylene

- O N(R2~e) Rzaf ~ - N&R24g) C(O R2an~ - N(Rza~) Cée?i) N( Rzakl% Rzau~ )

- N( R24m) s ( O(whidb alkydgng greage'is optiomylhravigrapted by ope iy Riam) medier iS0 R23a

to RZSa i ndependent|y represent, at each ocgurrence, when used herein, Cl_6
alltyl; R24é’%?18n§£3ﬁs‘xh’%ﬁ‘gﬁﬁgﬁﬁ’e?ﬁqV%beré‘séﬁﬁﬂyi SFOURS¥h occurrence when used
herein, H omRi& rtada ; ' 1raf e - r 2; and
is Rato Kf Rlnd?aop_&]de%ﬁéyepg%étggéﬁ?g%ngrITI’Ckiji' @Pﬁg?&%@?@?%@ggﬁegryl and
aryl oxy i1gr odpd/or téfhfssedbieont 2 SPECishbatucits seidtehdtd VMshalosl ted; 20
or a pharnmaceutically acceptable derivati ve t here Ed; provided that: (a)

when R3 reproysent siitdoorandl aryBl ketyl, aomd R5® AanépReSentogether NegpEeyent or

-J-0; theanB dﬁes not represent -N(RZ')-, -S(O", -O or -N(Rz2)-Z- (in
whi ch | atteCgrdkplen®y R z) is attached to the carbon atom bearing R2 and

R3) , R!® apd R'P independently represent C,.¢ alkyl (optionally substituted
and/or terminated by one or more substituents selected from -OH, halo,
15 cyano, nitro and aryl) or aryl;

D represents a direct bond or Cy_g alkylene;

R’ represents, at each occurrence when used herein, C;.¢ alkyl (optionally
substituted and/or terminated by one or more substituents selected from

20 -OH, halo, cyano, nitro and aryl), aryl or Het’;

R? represents H, halo, C,¢ alkyl, -E-OR'S, —E—N(R”)R18 or, together with
R’, represents =O;
R® represents H, C,_q alkyl or, together with RZ, represents =O;

25 R' represents H, Cy alkyl, -E-aryl, -E-Het’, -C(O)R™*, -C(O)OR™ or
-C(O)N(R*™R®;
RY represents H, C.s alkyl, -E-aryl, -E-Hcts, -C(O)R™*, .-C(O)OR™",
-S(0):R'™, -[C(OY,NR*™R*® or -C(NH)NH,; |
R"® represents H, C,.¢ alkyl, -E-aryl or -C(O)R";



(b) when R2 represents -E-OR16 or -E-N(R ~)Rlg in which E represents a 30
direct bond, then: wo U2/f1 (i (1902 8 PCT/ SE02/ QU152 (i) A does not

represent wp @lgg@ed bond, -J-N(Rzl)- or -J-O; and (ii) B ¢egxpiohetEpPr esent
-N(R22)-, -S(On-, -O or -N(R2")-Z- (in which latter group -N(R22) is

attached to the carbon atom bearing RZ6éand R3); s (c) Hetl and Het'3 do not
represent 9-nmenbered heterocycles that contain a fused benzene or pyridine

ring; and (®°% foeR PO ipdsrig destly oépredent;- &t &ch occurrence when used herein,
1- phenyl et hyl ) -3, 7-di azabi cycl og . 3. 0] octane; 2- :
{4- (7- benzyiG3, nllgilagemtianatlyos8bSitdiedoandfor 3terhijibatest! by- dbn2 do more
. benzi sot hi azo| - 3-one- 1, |- diaigxi de; 9 10 192 10
3- et hyl - 7- ebstifnenss selsctedatipm aale) aryb angd §latanaryl, Het, or R and R
3-cycl ohexyl. - 7-henzvl - 3. 7- di azabi cycl o[ 3. 3. 0] oct ane;
. 3-(thiazol - 2* Fﬁepg@lﬁbhﬁégﬂr@%?flgf@i azabi cycl o[ 3. 3. 0] oct ane;
3-(2-pyrki nipd¥ )rgip e - 10 i X I .
3-(5, 5- d? ne!tRﬁox%/n)dp%nt E@é’ﬁ gﬁel%nztgi @?%yeg?{% g%?lcé%cﬁ%ﬁxfcg%e&tsgﬁg%er%i ch
conmpounds aifk or &f gf b t(_o%)ﬁemﬂlwaﬁ‘ﬂtﬁmue& addier epmieaedsyobnt g meyent i on”.

20 Unl ess ot herw se specified, alkyl groups anlq al kox%ib%rzoups as defined
herein may Bebsittventgrrelagted dram  halbearyl mdeHet '3 amyl,f Het épor nogtther {i . e. a

m ni nrum of three C on atons, be branched-chain and/or cyclic.

Furt her, \/\hé‘?PrPW%ﬁIgBi@q]gy ne.rQrtioBally AirEuEpt %Ye@ngiﬁpmérrum of four) of '
carbon ato Kk r | S0 be par clic/acyclic.
2s Such al Eﬁ rgﬁgpgﬁ%o% %?gugé%(:gl glﬁg%e&?ﬁt ﬁPgﬁ%dgo I,reé\tlngﬁngh%]re is a
sufficigpt gynbgikylehe:e- @ mninmumof two) of carbon atoms, be unsaturated
and/ or intem pt eo?l by ‘one or nore oxygen and/or .sul fur atons. Unless

ot herwi se speaepfesents labrkd,l and al koxy groups nmay al so be substit<ited by

one or nore halo, and especially fluoro, atons. 30 CVvO 112/ (1G11902
PCT/ SE02/ 0111 S2 9 Unl ess ot herwi se specified, al kylene groups as defined

her el TR e SLALANG SIRNTRDN: oD {ihickRulePhld pRLSINTHIREE (o
O- is attached to the (_:arbon atom bearing R? and R®);
15 B represents -Z-, -Z-N(R*)-, -N(R*))-Z-, -Z-S8(0),-, -Z-O- (in which latter
two groups, Z is attached to the carbon atom bearing R* and RY;
G represents a direct bond or C,_4 alkylene;
J represents C2_6 alkylene;

Z represents a direct bond or C;_4 alkylene;

20 R* and R* independently represent H or C,.¢ alkyl;

R* represents aryl or Het'®, both of which groups are optionally substituted
by one or more substituents selected from -OH, cyano, halo, nitfo, Ci alkyl
(optionally terminated by -N(H)C(O)OR™), C;4 alkoxy, Het', aryl,
25 NER¥R¥, -C(O)R*, -C(O)OR™, -C(O)N(R***)R*[ _N(R*#)C(O)R™™,
NER¥)CONRMR¥,  NR¥™S(O,R?®, -S(0),R™, -08 (O)szad,
-S(0),N(R**"R*™ and (in the case of Het' only) oxo;
Het' represents a four- to twel've-membered heterocyclic group containing
one or more heteroatoms selected frofn oxygen, nitrogen and/or sulfur;

30



of carbon atons, be branched-chain. Such allcylene chains may al so be
saturated or, when there is a sufficient nunber (i.e. a mninmmof tw) of
s carbon Y@ QRsodes Unsaturated and/or interrupted by one @prERHSaR¥YIEN
and/ or sulfur atonms. Unless otherw se specified, alkylene groups may al so
be substituted by one or nore halo atoms. The term"aryl", when used
herein, includes C~_io aryl groups such as phenyl, naphthyl and the I|ike.
The term " apdiowytet Mialk Bﬁ%tl}eﬂegtésehﬂ%k yalgsodeurtedca MlledxysedRysis, such as
phenoxy, naphthoxy and the |iké. For the avoi dance of doubt, aryl oxy groups
referred tofowareion taekeantmbeed heterdeydies gravipst bentanlieg Wre v c@otdie D- at om
., of the oxy-group. Unless otherw se specified, aryl and aruxl OXYy graQups nay
be subst it uNEtErediomsneselactebr &0M5 HHBSERt LRIHOSER n AR N GulioE, B&’é\‘ﬁb hal o,

nitro, Cl _6,al kyl (optionally term.nated - Q) OR23a 6 al | coxy,

. H:et' - aryl Pﬁiﬁf&WCiﬂFﬁ&TloaP%&bgﬁatJO%fy Bﬁb%ﬁ%@g:\g{(ﬂ@% '_rflﬂrea%ﬁbsgﬁﬁ“ﬁ%r ar ;?/
o= N¢ ) R24M~ 46" 1= (M. O . . '

*Nra-dl o Ao PO g R M B SIS v
- 05( O) ZRZSa -F{E) COYG NS AIRe4, (Mber eyl HeN(R*RIRY L o-(REBR**“Raga to
RZ4P and n axe as herei ibefore defined), Wen 1SUbStIB‘t%yt ed, ary{i) %d aryl oxy
groups are pCEDMDRBTY-G@NEEEHREY DURGE)GERIR The N{BA YG(QRIBIBR T, uent s.
The t "hal 9",, Wh dh ' includes, fl I panh d i odo.
25 vt (vt NCB TSR o O e -RJOb retnd SR OB  hose
containing 1 to 4 heteroatons (selected fromthe group oxygen, nitrogen
and/or sulfur) and in which the total nunber of atons in the ring system

are bet "i@en&ﬁ?’ ped i e‘ﬁﬁcnﬂi‘?%?érﬁgn{ étoedéﬁ?éc%hr&;lQé‘ﬂﬁleﬁﬁYseH%efréﬂnl y

sat ur at ed, y 30 aronatlic, tly aromatic and/or bicyclic in
character. dgteileglyclic groups wo W2/ (1GNPU2 10 that may be nentioned
i ncl ude benﬁ%gi oxag%l_, benzodi oxol yl , benzofuranyl, benzofurazanyl,

PCT/ SE112/ 1RIT1®2RbENR

benzot hi ophenyl , chromanyl, cimolinyl, dioxanyl, furanyl, hydantoinyl,

i mi dazol yl, H A Bazéfkvl; 2-a] pyridinyl, indolyl, isoquinolinyl, isoxazolyl,

mal ei m do, norphalinyl., o | t zinyl, piperazinyl, piperidinyl,
purinyl, pyparrff fese tﬁ’r%[zqaﬁéf%,zcg%%}?%%egpyllilf&%yraﬁ%i nyl, , pyrimndinyl,
pyrrolidknonyl, pyrrolidinyl, pyrrolinyl, pyrrolyl, quinazolinyl,

qui nolinyl, 3-sulfolenyl, tetrahydropyranyl, tetrahydrofuranyl, thiazolyl,
thi enyl, t hiRdabRIrindegendentiyreprydenakbior Ge, hiky&. Val ues of Het' that may be
menti oned i nclude piperazinyl and thiazolyl. Values of Het2 that may be
mentioned include thiazolyl. Values of Het4 that nmay be nentioned include
i soxazol yl and tetrahydropyranyl .. Val ues of tS that may _be. ti.oned

i ncl ude mrﬁfﬂ%ﬂrf”ﬁyle?c i%?a%cﬂﬁry% PRy 'H{/‘HFG.SS ﬁ’ﬁgglsgf S?%Ctlgg hat may be
ment i oned i%f)'tiﬂﬂ?lli/%%w and tetrahydropyranyl. 5 to is

20

defiendeptiin yepresantz din¢athzesiopirenpe hsioissd d1areinl |

or a pharmaceutically acceptable derivative thereof;

provided that:
‘(a) when R represents H or C;4 alkyl; and
25 A represents -J-N(R*')- or -J-O-;
then B does not represent -N(R*)-, -S(O)y-, -O- or N(R*)-Z- (in
which latter groﬁp -N(R™) is attached to the carbon atom bearing R?
and R%); | |
(b) when R? represents -E-OR'S or -E-N(R')R' in which E represents a

30 direct bond, then:



When a Het (Het' to Het'3) group is substituted by one or nore aryl and/or
Het' group(s), that (those) said aryl and/or Het' substituent(s) may not
itsel f (tReERGYRS) be substituted by any aryl and/or Het 'pcgfs@yBbdEis:
Substituents on Het (Het' to Het'3) groups may, where appropriate, be
| ocated on any atomin the ring system8 ncluding a heteroatom The point of
attachnment of Het (Hetl to Het'3) groups may be via any atomin the ring
syst em i ncl udi ngi) 20 A dbar et appessiti adiedct doha} FrNER Oy orof-@41 agtiom on any
fused carbocyclic ring that may be presept as 8art of the rizqg system Het
(Hetl to Hetl 3) (igr olpsoamyotirsprasent AN(RE)-N-8(0%-0x0digedN{RIF - . (iR5
. Phai ~naceutical ly acceptabl e deri ivyes incjude salts and so|lvates. Salts
whi ch may be menti of@Hch %@’Iehgéo%l‘ é%g}ﬂstart@ﬁ{l‘%fgm © QIRBOTHAIOBY PFREIE y
acceptabl e derivati Res, algg i nclude, at the 3, 8-diazabicyclo[3.2. 1] octane
. or (when a Het (Het '8 13) group contains a tertiary nitrogen atomn
tertiarys 021 kP2t PAL/ (i Bfdsbid d-Fembdita terbOgolEd tifar RbhtaRgENS,
Cl ~. al kyl "dquaternary amoni um salts and |V oxi des, provided that when a N
. oxide is present:fusedbonzene bepyfitikic ridg) ardt ' 3) group contai ns an unoxi di sed
S-atom and/or (b) n does not represent O when B represents -Z-S(0)n-. s
Conmpounds ofd¥ othautempoungisayditi bit tautomerism Al tautoneric forms and

' h f j ncl BYsTNs} he i i on. d
of “Tormil a T noy Pe6l-BHRHREs IS, AT Ao kIS B s ar bon at oms and My
( formia | may/aPS Vo ¢ ASl 106185 _
be. separ at o0 usPHEoROERL o i ORI S oy Tor

fractiongl crysbahliksdtdens-didee1 VadioRis; st er eoi soners nmay be isol ated by
separation of a racem c or. other mxturé of the compounds using

conventional , e3gnefhydGtbangl-3¢t-detzabicysia{3.8r0]octabi®. C, 15 t echni ques.
Alternatively the desired optical isoners maﬁ3 be _made by reaction of the
appropriate opt 3@@@%117V/1éen§b’h?’ﬂ'ﬁtj‘zﬁh@¥@lio 3.0lpefare;condi ti ons which will

not cause racem,sat. o [ Ephneri i on, .Qr {vatisation, for exanple
with a honochir F@3?@'f’gpl'g'\)\)ﬁaz%lf??gé%ﬁ?%??%cﬁx[.f%mqcﬁaéledi ast er eomeric
esters by conventionak 15_ aHP over silica).
Al'l stereoi sone?sczgél}?upir@ﬁEZe%%\%ﬂ %ﬁﬁa‘t@ﬁ%&gﬁgggﬁ?‘ﬂ{éﬁﬁ%emi on.

Abbr evi ki ons ane(s|i-gimetheky jpeatarmibezylly, - daebidyckdAs i3joc@me Compounds  of
formula I that may be nentioned i nclude those in which: represents Cl1_12

al kyl (optionally substituted and/or term nated by one or nore groups
sel ected fror?éyhal 0, cyano, nhitro, -

ryl, Het', O)RSa, - , =N(RG RS,
CH O KR, - BSRRE) eSS - Tsfeokdp, Bereyneftrras - ffmem@y%d%%@ (O ~R9;
VWO (I 2/ 1160%‘;&%“1% | SE112/11111s2 12 RSa to R d independently represent, at
each occurrénce en used herein, H C~ 6 alltyl (optionally substituted
and/or term nated by one or nore substittients selected from-0OH, Cl 6
al koxy, halo, cyano; nitro, aryl, and Het3), aryl or Het4, or R6d, together
with Rs20r effrdssnbthetBise spdcifyédnelkfitgrotps aalll alkbrnegroupsipasi defiped onal |y
interrupted by an O atom and/or is optionally, i .
herein may be straight-chain or, when there is a sufficient number (i.e. a
minimum of three) of carbon atoms, be branched-chain and/or cyclic.
Further, when there is a sufficient number (i.e. a minimum of four) of
.carbon atoms, such alkyl and alkoxy groups may also be part cyclic/acyclic.
25 Such alkyl and alkoxy groups may also be saturated or, when there is a-
“sufficient number (i.e. 2 minimum of two) of carbon atoms, be unsaturated
and/or interrupted by one or more oxygen and/or sulfur atoms. Unless
otherwise specified, alkyl and alkoxy groups may also be substituted by one
or more halo, and especially fluoro, atoms.

30



sttbstitttted by one or nore C1_3 alltyl groups); R represents, at each
occurrence when used herein Cl1_12 al kyl (which group is optionally

substi tut ¢ dndéges termnated by one or nore substituents pgglsggi/mfsirom
-OH, halo, cyano, vitro, aryl, Cl 6 al koxy, -SO2Rl13a, -C(0)R 3b and HetS);
RO represents, at each occurrence when Used herein, Cl_6 al kyl (optionally
substituted and/or term nated by one or nore substituents selected from.
-OH, hal o, dymlass, othermaseandeeiiipil) abeylemesIgromss mepdefsnash hergin halay, bC 1~

I1Ttyl, -OR16,.-E-N(R ~)Rl o 1 h it . . ts =0 R4
?eprgsent S grwgb&eﬁém qudiwh,eq?mgﬁwsgf %ﬁ@gﬁ*&? \émugyg)p%:qsgﬁxg%gg ieotr%ﬁ‘t?"éﬁl by one
" Copt tonai 1y HetiBahAaRy B¢ Kimeeiiicly , IR AU bl e it By
- (O R24~~ -CH )R wiek(iRbRL R2AS) HfRAdiT mhhF4 e Pridastn 8f two) of -

. N(R24" ) O( O N( RZa~) Rzax~ - N(R2dn~) S(O) 2Rz3b~ - S(O) nRz3~ and - OS(0) 2R23a,

Further eonpatbuds atonad, eaynkdurmed iaaded intstwsted thyosse ior mbire loxyket | and

Het| 3 independently represent 4- to 8-nmenbered heterocyclic groups
cont ai ni ng @nd/arsulipr étdies.e Lodewnathenyise specifiedmlbylegergronps FyedHsand/ or 2s

sul fur, which ou re optional substituted as herei nbefore defi ned.

Still. furth&%%@?ﬁ?ﬁ@?ﬂgf’rmeﬁl AM%oned i ncl ude those in which: . R
represents Cl 1 alltyl (optionally substituted and/or term nated by one or
nore groups selected fromhal o, eyano, vitro, aryl, Hetl, -ORsb, -N(R6)RS,

(O XR~, - Bef” a | w0
og} o% i 119U2 q{%}é@igﬁ? 1’0?gfnfg%ﬁ%eﬁ?’%%g%‘?sc@dcq))%%ag%%xﬁmh o

- CHI - C( Qp- ( pheunpistidaphtied &id thallkdsd.) Bhe t6@t2-‘Gedpxyar yhen(udeel aexein part of
which latter group is optionally ~ substituted by one or npre substittients
sel ected fr oneludes CoyagiyloRyagrouppseehvas phenoxy, rgphthexy eBAdns ke kst nat ed by

-N(H) C(O a}, .Gl ~ alkoxy, s.Hetl, aryl i,ch aryl grou ot be
subst 1 ¢ ot e T EHOIRSS BF SR e Srnupi Fereided hebli s B B2 ) Poa
-C(O OR24a - ' ViA Radh 'oxe! L Radk~

- N(R24n} ( qr%%fyﬁﬁs?glg%g%cvy N@(Q%%l%% andoz( %%?%%I{R%é% %Ztap Vl2;I?é2;\>aand R ~
do not togetshesificapregentd Hyloxg Gralpesmaot bé epbssand @den@ojr honel;, andl or
Het 3 and Het4 independently represent 4- to 8-nenbered heterocyclic groups
cont ai nildg enbstunemsr éndhediog e@ibnsyaw, ebaled hitwomn Oxy galiy! nfaptiogelly and/ or

S Pref or rod TURRSERE SOOI oo for F1KERDARET FBSE AT FELETPRE ayy
Copt tonal 1y 60t e Busiliied bEFRT ALY ChEblet sl PR E oM DR po et et e
Lo oy CBCIERLY SURQIORLSS) BhEDONEITR 1 O T 5 0
~S(OZR9;  -NR™)CONERMR*, NR*™S(0),R*®, -S(0),R** -0S(0),R*" and
20 -S(O),N(R¥™MR*P (wherein Het', R** to R®Y R* to R** and n are as
hereinbefore defined). When substituted, aryl and aryloxy groups are

preferably substituted by between one and three substituents.

The term “halo”, when used herein, includes fluoro, chloro, bromo and iodo. '
25 | |

Het (Het1 to Het'®) groups that may be mentioned include those containing

1 to 4 heteroatoms (selected from the group oxygen, nitrogen and/or sulfur)

and in which the total number of atoms in the ring system are between five

and twelve. Het (Het' to Het'®) groups may be fully saturated, wholly

30  aromatic, partly aromatic and/or bicyclic in character. Heterocyclic groups



RSa and R56 i ndependently represent, at each occurrence when used herein,
H Cl1 6 alkyl (optionally substituted and/or term nated by one or nore

substi t uegloagdmsted from-0OH Cl_4 al koxy and hal o}, ophic@Rahidis2
substit<ited phenyl or Het4; 25 R~ r epresents, at each occurrence when

used herein, C ~ _8 alkyl (which groupios optionally substihited and/or
termnated by one or nore substitLients selected from-0OH, hal o, cyano,

optional |y skdistinbyt ek p%Wione@l_ﬂcﬁidléoxvenZDMh?la berzOlIx3 alg;ﬂd Het S) ;
Rl 3a and R 3b independently represent Cl_6 al kyl WO (12/11

PC t'/ SE02/ bkefdddigxdl¥l,R$S rlepreedennygl, at mmﬁmmmmlytencebmztmmdmwmer ein,
. Cl _$ al kyl g)p ich group is optlonally substltuted and/or term nated by one
mor e subdeneeraatphiokaybctheazothaephenyl, Hdremanylaneimmneding, 4d19?<ﬁ1®dxy)

- D- t I t.ed ph Het 6, 2R
. al killopolro?g SERISiW‘tjU 5 enﬁ'ﬂéﬁ‘%‘g’l n%@@ﬁ&g inyFéﬁP@sen%@ble al ltyl
t | t
Sel ect ESEf.yo?d*ﬁﬁdl lﬂ’@%ﬁ%g%ﬂ BEIThR JHotRhofRe JX&%%?F*@HZ‘ {‘. onal Iy
bstitutedp d b
?gp?elsegtg g‘%mggﬁl c%%ﬁ??%?ggﬁﬁm%%}g :%ygﬁﬂyge?glfhﬁ%y %ggaézﬁ)aﬁ%/]: t| onal |y

subst i t ut ed pyndtiodintydr ni pptreddimgnghe opymelidinglbs tpytromintyd, sepgm‘oé}d from
hal o, cyano and ogtl onal |y, substituted phen%; or opti onal}& substl tuted
iy oft

phenyl R Quprazelnyk qunatinyl, Fsylfplenyl, tejre OPN@PV]thtr #dt her with

e ot TishSDUBRERt St ol BE b STANES Eﬁ‘ggﬁﬁﬁm ed
phenyl, n A QL %g 1Héntloqe M(:ﬁgdgzﬁﬁera%ﬂ r@arﬁ% 5 O&Iiaﬂgcg o 11 EYthat

- E-optional 'y "substituted phenyl or - 20 Rl ~a and R 9b

i ndependent nyay bpaeatiohed aicledethiandyl, rébkes Wﬂmtﬁﬁl@dnﬁgﬂﬁi menfidndd al kyl ,
optionally substituted phenyl or Hetlo; R2oa represents . Hor C 4 alltyl; E

repr esent s, lzgluéadéoxaco r@nl:éeﬁnﬁ'e,fdrqssadnh]er &Valuen ofi Het't thadraprbecl 2
al I cylene; %‘?Cn'%lornggrlga% e mérphohnyl piperazinyl and pyridinyl. Values of Het®
that may be mentioned include isoxazolyl and tetrahydropyranyl.
15
When a Het (Het' to Het'®) group is substituted by one or more aryl and/or
Het' group(s), that (those) said aryl and/or Het' substituent(s) maiy not itself
(themselves) be substituted by dny aryl and/or Het' group(s). Substituents
on Het (Het' to Het'®) groups may, wheré éppropriate, be located on any
20  atom in the ring system including a heteroatom. The point of attachment of
Het (Het' to Het'®) groups may be via any atom in the ring system including
(where appropriate) a heteroatom, or an atom on any fused carbocyclic ring
that may be present as part of the ring system. Het (Het' to Het") groups
may also be in the N- or S-oxidised form.
25
Pharmaceutically acceptable derivatives include salts and solvates. Salts
which may be mentioned include acid addition salts. Pharmaceutically .

acceptable derivatives also include, at the 3,8-diazabicyélo[3.2.1]octane or

(when a Het (Het' to Het'®) group contains a tertiary nitrogen atom) tertiary



B represents -Z-, -Z-N(H)-, -Z-S(O"-, -Z-O (in which latter three groups,
Zis attached to the carbon atombearing R2 and R3); G represents a direct
bond or Ghdnalkabene; Z represents a direct bond or Cl_3 pahieieenfsz WO
(12/(1(i 0902 PCT/ SEQ02/11As2 15 R4 represents phenyl or Hetl 3, both of

whi ch groups are optionally substitutediby one or nore substituents

sel ected fromcyano, halo, nitro, C-_4 alkyl (optionally ternzinated by

- N( H) C( O) OR438roc m%iedolég@gwl_pakw@fdtémagl Bk drithRdsRe N-oxides,
-C(OQN(H Rzde, -N(HC(OQ Rz4l', - N( ON(H) Rz4', 5 -N{H) S(O) zRz3~,
-S{ 0 zRz3 arpdovi8eDlzi(vRze' ) Rzdyide Heptesemtepr esents a five- to ten-nenbered

. heterocyclic grou Cﬁ(ﬁ% aj ning,pne or nore heteroatons sel ected from oxygen,
ni trogen andfbr DoUR¢t(Het g Het o grepp contfaimsemevierdisgd Segipas end/orat  each

occurrence n_used herein: fiver tg ten-nenber het er ocycl i ¢ groups
, cont ai ni ng Xﬁg &éﬁf’@ F%Plﬁ%%roo‘éﬁ‘%ih@ rggﬁeé%‘ftédﬁfﬁg)r?ﬂ'oxygen, nitrogen and/ or
sul fur, which heterocyclic groups are optionally substit<ited by one or
nore substituents including =O, -OH, cyano, halo, nitro, C~ 4 alkyl, C1
_4 all coxy, Gutpenals of farhailh IshbgExhigniputombiim, - MO e meri CERIRE24d,
-C(ON(H R24e, -N(HC(O Rz41'" and -S(QnRz3c; ~5 Ra to Rf independently
represent Haod ndxtureakhereof aptindnded withst thel scope of tire mivensibn.gr oups are one
or nore groups selected from-OH, cyano, halo, nitro, Cl_4 alkyl

(optionally termnated by -N(H) C(O OR23a), Cl-4 allcoxy, -NH2, -C(O Rz4,

_C(O Orz4d~ O).N e~ N Y Rz4h~ - N(H-C( O) N( H~Rz4~~

“N(H) s( O) ZR? f‘éﬂi(‘ig&%‘l’%t“%%‘g&@%t E&i&'ﬁ @C&ﬁ;as&m%ﬁmﬁocaﬁz@} Rz4~.

Rzda, RZ4e' Rado~akd 4amvRads d i n y - -at. each

occurrence ﬁer el nfu Cl = I kylelzef%er g%gdsﬁen@ Foﬁg&g;&, d{aﬁg%?&g%ﬁggﬁénd

al koxy gr oupBiasesecispmers| 8gy bt hepeiasel spa fcoadentzénal i ecBhihaeghé.g. or

branched-chain or cyclic or part cyclic/acyclic, (ii) saturated or

unsat ur at ed chramatpgrapher pugradiopgl ergstallisatome cKygyenriatie rereatsdiners (i v)
hl oro atons. 30 Mor.e pref d

substituted b ne.or. re fluorao. or rre
conpounds ofm%l}hg’ei Fﬁf’éﬁgaoﬁyi FRPATATOT: QbR TARCRG (3 othep ml@”{ﬂz‘?f(e)lﬂrlqgoz

PCT/ SE112/ | | g @] opt i VS i bt ed

and/ or ter m'cég@gmég Loﬁr}lneé or 5%1?@5%} ’OS£ @éﬁg@éd&# ?%%?QI’B, Hgﬁfi%{i
(optionakl y tedtsquiesut @qtéwa@m'\?r Othe @sfe@l oftida® isGMBAO be! made! tpxy)
Hetl, -C(OQRsa, -OQRSb, -C(ON(H)-C1_~ allryl and -5(0 2-Cl_4 alkyl), Het2,
-C(O OR7, - GO NaHORS tise oappr8pfiiie- Optibaldy kydtiveHett@tingprmesteninls amdemenber ed
het erocycl i c group contai ning between one and four heteroatons sel ected

f r om oxygen CopditiongeWhirhd /il $1t feause visremisasioar Ot yenimerigeidelb PE Wpti onal |y
substit<lted by one or .nore substifuents selecte om gyano, hal.o itro,
Cli_4 :’3.| kyl §88¥?515fi105r {%&%arpg6@@lgh;q1§01§g5§1fﬁd%cdgrfagm?\/p@yt;yeﬁcﬁ&%mﬂ, : \z;!t each
occurrence ofheRe UgeRtdd8habilc 'E‘ste%l—ﬁ%/alc'&ﬂ/eﬂtﬁﬁféﬂO%édnéls(%%gt'ﬂlbflged and/ or

term nated by one or nora substitilents selected from al koxy “and hal o)
or phenyb (chtémataftaphyubséd bilica)] bAllodtereoisomyre & iahdedcyahin alnd G ~
al koxy); R~ represents Cl_6' al kyl (which group is optionally substit<ited
and/ or is t&eopeneifithd IBYerdiom. or nore substituents selected from-OH hal o,
cyano, Cl1_2 al koxy, -S02-C _4 alkyl, -C(O-Cl1_5 alkyl and Hets); Hetl and
Het S i ndependently represent 5- to 7-nenbered heterocyclic groups, which
groups cont aj o) r . .sel ected from oxygen,
nitrogen and %F%%ﬁ%&rgggﬁa%%eh deﬁb%éﬁ%ﬁ%oﬁ%ups are 20 optionally
substituted by one or nore substituents selected fromcyano, halo, vitro,
Cl 4 alkyl, Cl1_4 alkoxy and -C(O-Cl_4 alkyl; Rs represents, at each
occurrente Woemannds offoreiula I Gt Srayl Beymerftwdiedhingnde phdss impthicnal | y

substituted _gnd/ or term nated by.one or nore substittlents selected from
hal o and C1Rg rgpiessafs ,d?ph@hibﬂ (?mweailygwbémt%cf @@5}@5 femyipated byyeRs P% ut ed by
one or nore_of - y al vitro, Cl 4 alkyl 1 al | saand
-s-(Cl_4 al K1) gdilfé’t%gg“r%m-eg( 6?% b%l" cyaro, k8! aryt Het®) ERMR
-OR®, -N(RR*, -C(O)XR’, -C(ONR®R¥ and -S(O),R®), -C(O)XR,
-C(O)NR¥R or -S(0),R%;



Het 6 represents a 5- to 7-nmenbered heterocyclic group, which group contains
bet ween one and four heteroatons sel ected from oxygen, nitrogen and/ or
sul fur, aRe Whakeliz heterocyclic group is optionally substi pgtrgobynone WO
1) 2/ U(i 119112 PC T/ SEI'l 2/ UU152 17 or nore substituents sel ected from cyano,
hal o, nitro, Cl _4 alkyl and C _4 al koxy? R sa represents Cl1_4 al kyl or
phenyl (which group is optionally substituted by one or nore of -OH, cyano,

hal o, nit roRS%_RSf‘ailnlexéiae@daﬂlﬂc}lmﬁe@éﬂﬁ?évéach%daarﬂeﬁ@é SRt el her &R 1, OF
-N(H)R'; R3 represents Hor nethyl; R1 Grepresents H C ~ _2 alkyl or

phenyl (whi Gz ghiotip (ostiopdly enbstitytedubatidrutedibytedndyooneooe miore OH,
. cyano, halo, vitro, Cl_4 alkyl and Cl1 4 al koxg})ﬂ‘ RI' represents H Cl1 ~
al kyl , - ( cHeyestitugsHa-selactqduiionn -Hbupr-s allepei diaslo.| Syangp sdtrouend 89yd one or

nore of -OH ano, h 4 Vitqo, Cl 4 al.kyk and CI1, 4 .al koxy), 0r,.

TR0 0 (o Hehigny of Rt st hotosher Wi Ky Epresiat 6 e Plicy

-Z-N(H) -, - =i | I hxe VAR ched to

t he car b%)n é}{l@ﬁmgi)eg rolulgé s%otéc%%ﬂ%&?{dg ?[Lé{ ?gpatrne(s)e%to g{ gﬂﬁ@}i%} e%tobﬁgnolhgr ClL 2

al ltyl ene; E4bdiRBicE@I8Nése oY Cl_\S\/ﬁﬂ@fpgﬁ;@gp, is optionally substituted by

one or nore s7ubsti tuents s elected fromcyano, halo, vitro, C1 _4 alkyl

and C 1 _4 ®'lrepapserRa, ateabh ostuirremqerebemusdd hereloyCq gr allpk (wiidh @réngxy gr oups
20 (i) - .straight- or branched-chain or

be, unl t her vi i fied:
oyl ic ofnpﬁfépgéegﬁm abyefited a'mei?cal aminded PYornanh TSt Sehstienty

i nt ted t d/ ' bsf i t ut

Fuor oot onec boBAARHIER AT B0 aiea A G RiRS: REY UEPRA  nct uae

t hose i @?m?ﬁ@He@) represents C, _5 alkyl (which alkyl group is optional |y
part cyclic/lacycli't, interrupted by oxygen and/or substituted 'or

termnated BY ;epmsefitspheenth conirkanal whers ubsd hbrsiedChy adlog (@Ftiaﬁaley of
fluoro and nethoxy), Hetl, -C(ORsa, -ORsv, -C(ONH-C1_3 alkyl and
- S( O 2- C1_3subdtipiied sed/or te@iiOpER by -adeCpNnryREsuhstignty zelected &ioky ! ;

ot or ocyel | cOB > CHARSY HERGTOE DO B T e e
'R® represents H, hélo, Cy alkyl, -OR'® —E-N(R”)R18 or, together with R,
15 represents =0; ' ‘

R’ represents. aryl or pyridyl, which groups are optionally substituted by one
or more substituents selected from -OH, cyano, halo, nitre; Ci¢ alkyl
(optionally terminated by -N(H)C(O)OR™), Ci¢ alkoxy, -N(R**R*®,
-C(O)R*, -C(O)OR*¥, -C(O)N(R¥R*, NR*HC(O)R*™,

20 -NR*)C(ONER*HR*, -NR*™S(0),R*, -8(0),R** and -OS(0),R**.

Further compounds that may be mentioned include those in which:
Het' and Het'? independently represent 4- to 8-membered heterocyclic groups
containing one or more heteroatoms selected from oxygen, nitrogen and/or

25 sulfur, which groups are optionally substituted as hereinbefore defined.

Still further compounds that may be mentioned include those in which: .

R! represents C,.,, alkyl (optionally substituted and/or terminated by one or

more groups selected from halo, cyano, nitro, aryl, Het', -OR®, -N(R)R™,
30 -C(O)XR", -C(ONRYR* and -S(O),R%), Het’, -C(O)R*, -C(O)XR’,



het er oat ons sel ected from oxygen, nitrogen and/or sulfur, which
het erocyclic group is optionally substituted by one or nore substituents

sel ected {ypgwog@e®, Cl_~ alkyl and Cl_2 al koxy; s RS and Bgldeisgnrendent |y
represent, at each occurrence when used herein, H C _4 alkyl (optionally

substituted or term nated by nethoxy) asB phenyl (optionally substituted by
one or nore of fluoro and nethoxy); R represents Cl1_5 al kyl (which group

is optionally Rﬁy@ﬁpd-gq'@t)/g?, s J RrElN ne,.of - OH,
cyano, met hoxy(,qn?\goz Cl 2 a I’éyl', ‘;%HE g((g))q%rll%fbsglﬁﬁktg}i gﬁggHeba%ngl? eI—(I)ertl and

Het s i ndependds-C{O)<pryds efthe Saryt opatt nefrbehih Hettar gayapi ¢s gsmlgpsllywhi ch
. groups contain hetween one and three heteroatons sel ected from oxygen,

nitrogen ancUEFIBIEE (Y, OB® @TVIRPLEh SHEBREEy SElestegr Hiops -QFE eyanicomald,y
substituted hy o or.,.npr.e subst it uent | e r 1.2 alkyl, ~s Cl1 2
. al | cohy and *'EPo) -‘élalkg’gl(‘l)(@ﬁ?n @QBF@E@E? ﬁ@é@g&ﬁr rcgﬁc%fc%n used

ycli of adycing.” KL a8 oHup il RoETE) abslRg) Witk By PRk bt ca by

net hoxy) , phaeups)( Wab,_ grakplRE® opC(onrFF DR ede N{RE g 24for e of
fluoro, CL Z al }% cﬁmlzf’gm %) and(%,-s’)-/(:gl(gg alléyl)a?)t he alkyl’ part of

o NG oG DO YACEY MBSy SO al o).
whi ch group —ngﬁlpip ?Hg%‘flmé@ﬂﬁ%ﬂgm%m ee heteroatons sel ect _eé fro_mg P

subari tut ed oy BhE" 96 gt MesthbrraBREriiGhne o sel eoted from Gl 2 alkyl and
by one. o So5y Mo RERERAD BeOaa WBOED " °Rb 1 epresents H SCRI6 O

-NH2; R3 refedantdHet! indepenrdehill (45iddit 12 1CEThSRbERIHeldrodydIR ps
represents H or phenyl (which group is optionally substituted by one or
nmore cyano GONEINMZaOnOKY mpre higteyoatomssstesteth fronCoxggen, kyitrogen aid/oepr esent s
-Z-, -Z-N(H)-,.-Z- )2-, -Z-O (in which latter three groups,.Z 5 is
attached to Sf‘#é‘r>c‘é{€%grgr8?%ﬁnﬁé&)ﬁli°ﬁ§1lﬁéuléﬁmuﬁé)aﬁ @W@B?@%‘éﬁ@gn@-di rect bond
or CH2; R4 represents phenyl, which group is suhstitllted by at | east one
cyano group and which group is optionally substituted by one or two further

substi t uent PrepiRARhIUAM 6788 nvdidoR iANHdO s in WHiciR! ky! groups and
al | coxy groups may be, unless otherw se specified, straight or

br anched- chdhawaEydacs abprgsqr etlative dise stzpenoh@mistiy;t he i nvention incl ude
those in whigh: R16 rg(gresents H. or phenyl,@(ﬁv\lllCh %rOI_I p is substituted by
one to thred& TeBreisntsdxys atkalpentionally sybstared amxd/op tenmpingted; one or

more groups selected from halo, optionally substituted phenyl, Het',
-C(O)R*, -OR”, -C(0)OR’, -C(O)N(H)R® and -S(0),-Cy¢ alkyl), Het’,
20 -C(O)OR/, -C(O)N(HjRS or -S(O);R%;
 R®and R® independently represent, at each occurrence when used herein,
| H, C,¢ alkyl (optionally substituted and/or lterminated by one or more
substituents selected from -OH, C, 4 alkoxy and halo), optionally substituted
phenyl or Het”;
25 R’ represents, at each occurrence when used herein, C;_g alkyl (which group
is optionally substituted and/or terminated by one or more substituents
- selected from -OH, halo, cyano, optionally substituted phenyl, C;.4 alkoxy,
-SO,R'*, -C(O)R" and Het®);
R"* and R"* independently represent C,.¢ alkyl;



B represents -Z-, -Z-N(H}-, -Z-S(0O2-, -Z-O (in which latter three groups,
Zis attached to the carbon atombearing R2 and R ); Z represents a direct
bond or, Weekfdehepresents OH or NH2, Z represents 20 , Gd4; od18pr esent s
phenyl substltuted in the 4-position (rel ative to the group B) by cyano,
and optionally substituted in the 2-posytion (relative to the group B) by a
further cyanoqgroup 25 According to a filrther aspect of the invention
there is pr ormJIa
o © W0 03 LT R 3R QA e v LA s EISPRNILD By R %
b wherein the Nlﬁmaﬂ]ynaﬂomﬁmé%rﬂ/ozommﬁﬁaﬂedrbﬂ' adrev@r Ghére Qubdtitacas -

. Stereochem stry S RI glresents ClL iz al kaﬁ (optionally substituted and/ or
term nated IFplestrd &lﬁkamm‘éf&d kot)hdPdoptigeally sulistinged ar y| |

05 2o HERAD I%%?tas-;i?% e Loy il R D CHGEE o1 16

- CHZC( O) { unsuib t gied, | e tter
gr oug(l )ssf)p'??onéfﬂ:dy subs&?g{)@éﬁ% }%)r{g?egllrt %bgea?@abg‘?ptﬁ%nl sms.gesﬁggffgd from
-OH, cyano, dndlér tefhiatd K5lofle 8t K]\(Jre CORIHRARS boleétel HAANAHh, BYano and
-N(H) C(O) ORz3a), C1-6 al koxy, Hetl, aryl (which 1s aryl gr dup may not be
substituted opttomaﬁyn)submtutadrpI&nyl) cgroqnmpsa],ly sifstitutedgphleayl; ) Rz4b~ - C( O) Rad~~
_C(O (~R24d~_-C( O N(Rade) R2~ -N(R24g)C(O)R24b -N(Rza~ C O N(Rz4~) Rz~k~
“N( R24n) S( ~ Y2 remssenss odiretbond asC oy aferbmeand - S{O) zN{ Rzan) Rzap) or Het4a;
Rsaz repres

20 one. or rse?ﬁ%g?fl%%taital g |O§éltngétrli%3a1lhf%r]ﬁse telr%’t §1é|a| ﬂx{?’ lﬁam agsgng?/
nitro, apyl sub@ﬁtﬁﬁecﬁﬁﬂd/o’x\‘mn@ ot bg OF i5te 4?@5@? r%é) Eé%Fe (op endent ly

represent, at each occurrence wnhen her ern ionally

subst i t ut ed Iai]l oyarice bt napteshally QutstiditedDslRnsDSE | dptRaH Sﬁib@ﬁhﬂgdfrom
-OH, C1_6 al koxyoyhalo %no %ltro argﬁﬂ HZP3 Zspz;nd KIHC(O)RI), aryl or

Het 4, or Rsahenplyether with R8, represents

R? represents H, C;.; alkyl, -OR'S, -N(H)R17 or, togetLher with R, represents
=0; B _

15 R represents H, C,_, alkyl or, together with R?, represents =0;

R'® represents H, Cy4 alkyl, -E-optionally substituted phenyl, -C(O)R'* or
-C(O)N(H)R™™; |
R'7 represents H, C\.4 alkyl, -E-optionally substituted phenyl, -C(O)R'** or
-C(O)OR‘%;

20 R"™and R independently represent, at each occurrence when used herein,
Ci alkyl, optionally substituted phenyl or Het'’: |
R*% represents H or C,.4 alkyl;
E represents, at each occurrence when used herein, a direct bond or
Ci.; alkylene; |

25 A represents -G-;
B represents -Z-, -Z-N(H)-, -Z-S(O),-~, -Z-O- (in which latter three groups, Z
is attached to the carbon atom bearing R* and R%);
G represents a direct bond or C,_s alkylene;

Z represents a direct bond or C;.; alkylene;



w0 112/ UGL19f12 PC 1'/SEU2/ 1111152 21 C~_6 allrylene (which al kyl ene group
is optionally interrupted by an O atom andlor is optionally substituted by
one or nowe® dehemodl Kyl groups); R represents H Cl_4 al k)ptTfs(mi/j,,gglplly
substituted and/or term nated by one or nore substituents selected from
hal o, cyano, aryl and -NHC(O)RI|) or si1aryl; Rl11l represents H Cl_4 alkyl
or aryl; R6 represents H Cl1_6 alkyl (optionally substituted and/or
termnated byt %@e@éntﬁ%ﬁe@lb%&l H%{lén%%t1§eéie%ﬁ€hf gﬂﬁi& 5 Ore @&Ry aftyano.
nits o and aryl), aryl, COR él 1?7a~

R 2b and Rl%ubemuwbm oﬁ‘éoﬁnﬁirb Isuﬂ)st{t@@its ealabtley‘l f’ﬁdih&iyhh@ltlﬁdoaﬁlﬂ/ootjl 4
. term nat ed aﬁkone or nore substituents selected, from-OH hal o, cyano,

\él t rRo and arafkyl cmtignglly terminated hml\géhmﬂ(@b@& entCry allsoxyx opimnaﬂygt sI E ?)r
repres S ach o e [ a

. (whi ch alokylsutg %@beaqt Q%SB{']k ﬁh)wgﬁ‘ﬁ?ﬁ fﬁﬁggé&?ﬂggf TWQ[) D%B‘Mene ory

nore substit emt QAL \ I oyae, vitro, aryl, Cl_6 al koxy,

- SOZRlSa% &W%@ﬂgnd’ GI—%tdg R ﬁwﬁ@ﬂgﬁ% )F‘ﬁgb g nde’penden%ll y represent Y

Cl_6 al kyl qfesdt SRiits’ £ BYES Bk ainbeash ! ein, H
G112 ey Hhety! predBatd £BED & tch mBmbeRL ALY LRE Golt) Ebnitifife B

y
substi t ut ed andémwrheteontomat miedjyd Groen oxygem métregdasdrid/danfig; sel ected from
-OH, hal o, cyano, Zslzwtro 4 al kyl and Cl1_4 al koxy), -D-aryl,
-D-aryl oxy, @ %H@ nﬂqy(eﬂyi@qu) Ripresent, 3t sach) @p@t@'gpncenvlzqw rein,

-D-C(0)ORI' s N et her th Rsd, re resentsCS6
al | g/l Zane (W1 t%l @F'&ﬁ@@&?ﬂéﬁqtg@?ﬁ%n&% S| RPRIAFIPE e QNBy OBNMS &t om

and/or i, O g< o] I r WO
U2/01090§ 2%%?%&{52/ %k??ét Sﬁﬁ%f’?&t@eﬁa 1Fntfgr%riepe enI?I é;Mrhlelgr %n H C1
6 al kyl (opfeteroeydlic gﬁ&@blakérlobﬁdn@lmﬁ/sﬁbstitﬁfé@ habad dymere S%stﬁﬁélﬁs

substituents selected from-OH halo, cyano, nitro and aryl), aryl, or Rl4

and Rl 4a t ogetlnding epy, e €t c¥zBi0; hald cmtnepéjl 4sa1Ry5 @ng altedy, |d111ﬂ1©|tlah5dent |y
represent Cl ~ allcyl (optionally substl Jdted _and/ op, . ternina

mor e subst i OB paeRd, f o, onC (QaRo ,cy@@)OR tr o G(‘@)l‘&(@m ofnar yl;
D represent S_Nfa_ﬂt ﬁiz‘“banéj-é)(b)cﬁ@a al | cyl ene;

15 R¥*toRf independently represent H or C,_, alkyl;

optional substituents on phenyl groups are one or more groups selected
from -OH, cyano, halo, nitro, C;4 alkyl (optionally terminated by
-N(H)C(O)OR®), Cp4 alkoxy, -NH, -C(OR*, -C(O)OR*
-C(O)N(H)R™, - -N(H)C(O)R*", -N(H)C(O)NE)R?, -N(H)S(O),R*®,
20 -S(0).R¥° and -S(0):NR™"R™;
R™* o R¥°, R¥° R¥d R R RM R gnq R independently
represent, at each occurrence herein, Cy4 alkyl;
n represents 0 or-2 ; h
alkyl groups and alkoxy groups may be, unless otherwise specified:
25 (i) straight- or branched-chain or cyclic or part cyclic/acyclic; .
(ii) saturated or unsaturated;
(iif) interrupted by one or more oxygen atoms; and/or

(iv) substituted by one or more fluoro or chloro atoms.

30 More preferred compounds of the invention include those in which:



i 0 RO represents, at each occurs ence when used herein, C1 _~ alkyl
(optionally substit<ited and/or term nated by one or nore substit<ients

sel ect ed HigAWosddok hal o, cyano, nitro and aryl), aryl or Hetrgibdis2
represents H, halo, Cl1_6 alkyl, -E-OR16 or -E-N(RI~)RIB; z5 R3 represents H
or C1_ 6 alkyl; R16 represents H, Cl _6 alekyl, -E-aryl, -E-Hets, -C(OR ~a,
C(O)CR196 or -C(O N(R2oa) Raob; R ~ represents H, Cl1_~ alkyl, -E-aryl,
-E-HetB, - Tésent QR (0

- C~~TH) NH~; Zofélgl$ resgggéents (Hﬁtmﬁz{lis) &%b%%ﬁed_a(é@?};t%%@%_@éﬂcf RFec?;r Rl 9a

Rl 9a i ndeperrderﬁ Enoups prebstet fraan Hede hpleag i otisre wharbstisedd Her he.orCL_6

. alkyl (optionally substituted and/or term nated by one or re su stltuents
sel ected frdhP¥al of Arlp, swaneetand Gryl aliew), bet'R 96 (@RR ~QR™,

occurrance. vl 6aY Cher ke s SRR SRR SRR ORI g 7"
and/ or t@rmd}agg b% OBkypr nore substituents selected fromhalo, aryl and
Het ~ ~) or “t’oget her represent C3 6 al kyl ene, optionally

i nterrupted I-EM agpresaitom 5Enéﬁibél%‘éieﬂétéroc%h@%@d&h]?@ﬁfﬂtraﬁﬁﬁ & etiesh onbsed

herein, a' direct bond or .30 Cl_4 al kyl ene; ~0 02/110G0902 23 p

repr esents nndrfop; HRGEHERAR Sfected’ ﬂdknrcegfrgea;anttﬁ)ge@and/dr MNIR2t, )whioh - J- O-
(in which latter two groups, N(.R21)- or is attachedtothe carbon atom
bearing R2 rRE)Clics SEOUL By SPEATS yzsnbsfﬂzi 29ne or NRpR substituents S( 0)
-Z-O (|n\/\,h ter two t.o the carbon atombearlng
R2 and R3); &%F%egaftég%qysan&iﬂaloaﬁﬁg%@ Ha}fll %lﬁ% YCz_~ al kyl ene; Z

represenjps @{%'ahﬁ%SbQHHQpé?fdegElﬁ replesent 8€achloQ %o@%&éséoﬁﬂ&@ﬁpdem Ly

represent H or ~ l cyl; eps esents ar or Hett ot h "éf which

groups are dft Opjga:ﬂkyl guptsondliyt edbixmwalea@d/ofruegnﬁmtai ’btyueﬂé 5015 glopet ed from
-OH, cyano, halo, intro, C~_6 alKkyl (optlonally t erm nat ed

- N( H) ¢ O OR=8hytituentseselewtestyirometQy ., alkpxy and hﬂ(hF?Q@a) Plertyl (op(u@)lmc

- C(~) OR24d 4e) RR4P - N R24 O-N( R2a~) Rzak~

-N(Rzam) S( of?%gﬁg%%’(@‘gl%%z@m %ge%% C(l@f@ Ci/ ii?q '2( )R2£1p ané (in the
f Hett t

ﬁgtsgrgcycl [ g@’g? lf%geélggr(lt aith l_%tué};a rq e#g?@) H%t boaﬁajjl%s Sglgﬁqg‘&{rgda?%ﬁ] oxygen,

ni trogensangé@iingtelfvy éne 8Pnideé §ul§éi1tﬁ§ﬁt§ gells@@@ﬁ?cﬂﬂeotﬂ Wl Cfa 88Nk, ,at each

occurrence when used ‘herein, four- to twelve-nenbered heter yc1|$ groups

cont ai ni ng atleoxyy - S]@ﬁéllneﬂﬂeyloa@@(h);@@aﬁqﬂaddﬂ{aﬁn oxygen, nitrogen andl or

sulfitr, h, heterocycllc roups are optionally substituted by one or
nor e substlt ntéd 2§Iqtndp@§pq1@en 1), repepgent yanén mecljanwdrbete@tcyshgl kyl

S T AT el MBS 4 Sl i
- N(Rzas) C( O)Pdnk %g)egzﬁﬁrogéﬂ( R shithr Rand’ \Vhl%ﬁol)ié’tazo%y“hc %%3 RZsa and

- S(0) 2N( R24n) R24p
20 optlonally substituted by one or more substituents selected from cyano,

halo, nitro, C,.4 alkyl, C,.4 alkoxy and -C(O)-C.4 alkyl;

R® represents, at each occurrence when used herein, C,.¢ alkyl (which group

is optionally substituted and/or terminated by one or more substituents

selected from halo and C,; alkoxy), phenyl (which group is optionally
25 substituted by one or more of -OH, cyano, halo, nitro, C4 alkyl, Ci4

alkoxy, and -S-(C,.4 alky1)), Het® or -S(0),R "%,

Het® represents a 5- to 7-membered heterocyclic group, which group

contains between one and four heteroatoms selected from oxygen, nitrogen

and/or sulfur, and which heterocyclic group is optionally substituted by one



WO U2/ 11(~UW91) 2 PCT/ SEU2/ 1111152 24 Hetl a, Het3a and Het4a i ndependently r
epresent, at each occurrence when used herein, four- to eight-nenber ed

het er ocyclyipG2@k@¥PS containing one or nore het er oat ons selpeGisea2/hdigm
oxygen, nitrogen and/or sul fur, which heterocyclic groups are optionally

substituted by one or nore substltuent §7s including =0, -OH, cyano, halo,
vitro, C1L 6 allryl (optionally termnated by -N(H) C(O OR23a), Cl1_ 6 al | coxy,

Het ~, aryl, orNaBRAIBRHRnts GEIRd front G4 RAS! nrtﬁ@'\légﬁéfr)
-N(Rz4)C(O)R24h~-N(Raat)C(O)N(Rza)R~ak~-N(R324 bj‘ R23~~
- 0OS( O) 2Ra3a atkucky; S( O) 2N( Rz4n) R2ap~ i 0 R23a-to Rz3a i ndependent B y repr esent,
,at each occurlgence when used herein, C1 6 allryl; R'~~to R24

i ndependent I/~ egpressain Catalledcor paany r(@’rhdfél groap Assertionallyi WbSHtUde Cl 6

al kyl; n represents, at occur fence r 2 d i to K
i ndependentl%yqn&ﬂlégg O’f{@? @iano alogfitro \ﬁ"érai]ﬁﬂ @éﬁﬁl e?@ﬁo %hd aryl oxy
group, uglesgg @é&gé%s}g ﬁgH RY. opt| onal ly substituted; 20 or a
ri

phar maceut i cal accept’ab ivé thereof; provided t hat : (a) when R3
represents Rge @@cﬁsa{wmeﬂa}ﬂg 2s A represents -J-N(Rzl)- or -J-O; then B
does not represent -N(R22)-, -S(Ori , -0 or -N(R22)-Z- (in which latter
group - N(R2R) rqorasmﬂs:lﬁ;d?ltzcalkﬂemqahdngh(\ahmhlgyeap ingptRenadhdsukBjitutecdhd ( b)
when RZ represents -E-OR16 or -E-N(RI~)RI's in which E represents a 30
-direct bon®y Qﬂ@eﬁ mOTe\/@f‘@HJ $XA0Y 31251115(9T/CSEL911S}11311§1C823]@G0)\Y)4 does not

TSmO St U o) iR bt ngT (GRS T opipbalned o
e o 9, SSRGS IS O Mg, ARPRNGSCR] s e o0 (o
alkoxy), or -C(0)O-(Cy.4 alkyl);
A represents C;_4 alkylene;
B represents -Z-, -Z-N(H)-, -Z-S(0),-, -Z-O- (in which latter three groups, Z
is attached to the carbon atom bearing R and R?);
15 Z represents a direct bond or Cia alkyleilc;
R* represents phenyl, which group is optionally substituted by one or more
substituents seleeted from cyano, halo, nitro, C,_4 alkyl and C;_4 alkoxy;
R* to R all represent H;
alkyl groups and alkoxy groups may be, unless otherwise specified:
20 (i) - straight- or branched-chain or cyclic or part cyclic/acyclic;
(i1) saturated or ﬁnsaturated;
(iii) interrupted by an oxygen atom; and/or

(iv) substituted by one or more fluoro atoms.

25  Particularly preferred compounds of the invention include those in which:
R! represents C,.s alkyl (which alkyl group is optionally part cyclic/acyclic,
interrupted by oxygen and/or substituted or terminated by one of phényl
(optionally substituted by one or more of fluoro and methoxy), Het!,
-C(O)R*, I-ORSI’, -C(O)N(H)-Cy.; alkyl and -S(0),-C,3 alkyl), Het’,
30 -C(O)OR’, -C(O)N(H)R? or -S(0),-Cy.s alkyl;



Preferred conpounds of fornmula la include (where appropriate) the preferred
1o conpounds of fornula |, as defined above. Preferred conpounds of fornula

la also i Jopose in whi ch: RL represents Cl_2 al kyI (peHRShb hHESd or
term nateg}‘dby aoHetIa or -C(O Rsal group) -C(O) RSa2, o S

- CHZC( O - (unsubstituted C _4 allcyl); 1§ RSal represents phenyl (which
| atter group is substituted by one or two substituents selected fromhalo

and C1_2 al |Hé’c9<>i)s R3dnts 4 SFRAMUS H xR ! (Qdth lofye S tuted
and/ or terninat ed by orsle or nore subgﬁ hi e}llt%sgl?gPe%?{edﬁ%r%h&&gﬁg?koxy and

hal 0) or Hetht&rofionepr eseced Glord abdgeqnenitegehiet dndl/oreprelfent svidchi ve- or
. Si x-nmenbered heterocyclic group containing one or nore heteroatons selected
f rom oxygen, hetgroerelich gaonp 6% optichally substitated-by 3encen meretsubsidepeadent | y

f - nber ed
heterocyel | CClsBEpROBOMIE; 0 nalaRETSR @ e or oat oms. sel ect 6d 1 om
oxygen, ' ni t Jggeaggaf@ﬂ/ RSl S0l 2s: DEHCLOSNRLLE BV PLEAP! | onal |y

substi tuted uents se -C an81 *hal o,

nitro, Cl_4mlkyl.a |0¥19PI¥| suBktithted K Hriréhded b?( J o 1C}§1 4d~
C(O)N(H)R24e~-N(Ra4~ O Rz4h and - S(~) nR23c. V'OOZ/EYII~( 9112

PCT/ SE02/ 11Qd>‘§12012ﬂ3Pméfsémtedlb§zmmmxnﬂereaff fitheeo iand endthory); ncl ude t he
conmpounds of the Exanpl es disclosed hereinafter. Preparation According to
the inventidh rerieeenis Gi. sétl@fo(/wh@h alqﬂpoéesv@tlpeally h@q@nep@da@n@/@rof

comounds, ol oS fol WD SAIPELC B O SRchERS!Socarmotnd o
defi ned, i t_@(@)_@lmpgwpaﬁl{gpinul alll,
| Het' and Het’ independeﬁtly represent 5- to 7-membered heterocyclic

groups, which groups contain between one and three heteroatoms selected
from oxygen, nitrogen and/or sulfur, and which heterocyclic ‘groups are
optionally substituted by one or more substituents selected from C,., alkyl,

15 Cp2alkoxy and -C(0)-C, , alkyl;
RS represents, at each eccurrence when used herein, C,_s alkyl (which group
is optionally unsaturated, part cyclic/acyclic, interrupted by oxygen and/or
substituted or terminated by methoxy), phenyl (which group is optionally
substituted by one or more of fluoro, C,, alkyl, Ci, alkoXy, and

20 -S-(C;. alkyl) (the alkyl part of which latter group is optionally substituted
by one or more fluoro atoms)), Het® or -S(O),R"%
Het® represents a 5- to 7-membered heterocyclic group, which group
contains between one and three heteroatoms selected from oxygen, nitrogen
and/or sulfur, and which heterocyclic group is optionally substituted by one

25 or more substituents selected from C;, alkyl and C,.; alkoxy; .
R represents phenyl (which group is optionally substituted by one or
more of Cl_z alkyl and C,, alkoxy);
R? represents H, -OR'® or -NH;;

R? represents H;



RA B A~L1 Il Ra R2 wherein L1 represents a |eaving group (e.g. nesylate,
tosylate or halo) and ~s R2, R3, Ra, A and B are as herei nbefore defined,
for exanphg) @lsiat ween -10C and reflux tenperature in thepprREaHeRsPf a
sui tabl e base (e.g. triethylam ne or K2C03) and an appropriate organic
solvent (e.g. dichloronethane, acetonitigile or DVMSO); 20 (b) for conpounds
of formula I 1i()n which A represents C2 allcylene and R2 and R3 toget her
represent =Q reneténtd br phedN(RERCHBidg &UPRRMAHY Bhibdt I S

her ei nbef ore deg?ﬁed, W t hﬁa lggrgpoundg%@f or frul amllyl, tlbO gfﬁmal]%' bh@\(}?/o
112/ (i 119Uan&€ TSR 102/(, 1, d1kS groupker ein R4 and B are as herei nbefore

. defined, for exanple at roomtenperature in the presence of a suitable
organi ¢ sol \Pempr(:@ngs Ces BHd¢ne; (c) for conmpounds of formula I in which A

t 2 d RZ > = N(.H) R~~ i f
- corr espondi MRER L o PUEH & B0 asZrRr SrmbBbEi At r Rogouiah o
conmpoundof § Q%efﬂﬂeﬂ tM’thgc{%oX.rat%‘hbgaﬁt?f%‘f{’%ﬁgiﬁ)y represents O or N(R ~) and
efined,

R3, R4, R1? and B are as herei nbefore for exanple at el evated

t enper at ~. i iZrdpesgntLDdireet borlllorQHI;n the lo presence of a suitable sol vent

(e.g. a lower, alkyl alcohol (e.g. IPA), acetonitrile, or a mxture of a

| ower al kyl Ralreptesentsrphengh, avhich grurfissubstitptedrivis atlfeastameudyand grouphi ch A
represents Cl b al]cylene, B .represents Cl 4 alkylene and R_ and R3 both
represent HANASHUER ZAURTS @Ptil@lailblrsr“g%@@l‘% oBg B dwedtugther sibaiiteents i n whi ch
R2 and R3 tog&tpgr representt1 =Q .in the . presence of a suitable reducing
agent and uRger JB?%lp%an’e 5}18§Eflin6‘ﬁ°’condi tions, for exanple by activating
the rel gyantyg Ph sl & ; dr azi ne)
in, the pr ese%%@?ﬁg su?lt{gg%’g{br@gﬁ%%gg ’%@%%Q?Q&g“@gg |°S§ne%oro ride or
sodi um cyanobbrafthddidh@in.and 20 an appropriate organic .solvent (e.g. a

|l oner (e.g. C1_6) alkyl alcohol); (e) for conmpounds of forrmula I in which
R~ and R3 both represent Hand (1) A represents a single bond or -J-N(R21)

and B represents €1 4 allcylene, or (2). Arepresents Cl ~ allcylene and B
represents %?SW?I X)Pre-f%ﬁé mEQﬂr{‘igr?f%}ﬁg WF’&WH‘?I} tho%sUp V?}NEEQZZ) is
attached t oth t i . 3) i
correspondi #g ggﬁ%égrﬁtg %f 8%?%141?11@ %ﬂgﬁlﬁlﬁgﬁgﬂ% @Q&ggh@r thf’rg%resent
=0 in ke m&ﬁ@@agr@fpsﬁ sui tabl e reduci ng agent (e.g. Li Al H4) and an
appropriate solvent (é.g9. THF); W O 02/ 1130902 :

A represents C,_; alkylene;

B represents -Z-, -Z-N(H)-, -Z-8(0),-~, -Z-O- (in which latter three groups, Z

is attached to the carbon atom bearing R? and R’); '

Z represents a direct bond or, when R? represents OH or NH,, Z represents

20 CH2,
R’ represents phenyl substituted in the 4-position (relative to the group B)
by cyano, and optionally substituted in the 2-position (relative to the group

B) by a further cyano group.

25 According to a further aspect of the invention there is provided compounds. of

formula I which are compounds of formula Ia,



28 PC ~'/SEO02/ 1111152 (f) for conpounds of fornmula I in which A represents
C~ 6 allcylene, B represents a direct bond, C~ ~ alkylene, -Z-NR22)-,
-Z-S(ONn Qo mésddn2 (in which latter three groups Z represepg/gé200152
allrylene), Rz represents OH and R3 represents H, reduction of a
correspondi ng conpound of formula I in2§ which R2 and R3 together represent
=0O, in the presence of a suitable reducing agent (e.g. NaBH4) and an
appropriate organic solvent (e.R® THRY; (RP for conpounds of formula | in
which B represents -Z-O, reacti a gonpound of formula VI, Rc Ra HOZ
A-NNRL VI RB Ra Rf Rd Ro io whe , R", R, Raeto R; Aand Z are as
. hereinbefore defing,___vﬁth co of \Nformula VI, R4AOH VII in which R4
i s as hereinbefore'defi or der t sunobu-typl i s conditions
e.g. at betVWWeen anbi ent% g. 2 reflux tenperature in the presence
. of atertiary phosphin®3(e.pgr tr) phosphi ne or triphenyl phosphine), an
azodi car boxyl ate derivative (e.gf diRthyl@zodi carboxyl ate or
1,1 -(azodi carbonyl ) di pi peri dine} and an appropriate organic solvent (e.g.
di chl or onet helheeor t ol uene); 20 (h) for conpounds of fornmula | in which B
represents -Z-O, reaction of a conpound of fornula VI, as hereinbefore
defined, with a conpound of formula. VIIl, R4-LZ VIII 2s wherein L2

represents | eavi roup suych.,as ha al.l canesul f onat N

per f | uor oal %Eﬁﬁvéaé'éf ﬁ%ﬁé?@eﬁ?n%é}p@ﬁ@@ﬁeh%wft‘é‘f‘ Uiy S| ?eggiwgyﬂbef ore
defined, ; WO W21 (1 GJ)112 PCT/ SEU2/ UI'11S2 29 for exanple under conditions
known to those slulled ui the art (e.g. when R4 represents 2- or 4-pyridyl,

reaction at Iﬂelte\menﬁbog_@mlkyleq?bu&n&legm@mwea an@/or tEARIREIREEN6fe @F 2
e

sui t abl e base (such as sodi um hydrid and an appropri ate1 sol'vent 1(such as
N, N di net hylrhoremgnouts) selested Yrdnor halommyands nifrof aryiyl Het'® i RCE@IRA', A

represents C al l.cylene an represents. -MN R22)-Z- (wherein the, group
-N(R22)- is~ Asgsch Sche ‘&é&%ﬁp:at 65@&3& I%%Rzané]nd“w ;zRér)ea(Hqtzon of a
conmpound of _E(Ebgﬁkaai’ 1X, @CE@))%@,RH' N %(O%(I{d)ﬁfdJ X 3-~S(B)ﬁ%" or

10 -CHZC(O)-(unsubstitufed Ci.6 alkyl);

R represents aryl (which latter group is optionally substituted by one or
more substituents selected from -OH, cyano, halo, nitro, C;¢ alkyl
(optionally terminated by -N(H)C(O)OR®®), C,¢ alkoxy, Het!, aryl (which
15 aryl group may not be substituted with any further aryl groups),
N(Crs  alkyhR*®  -C(O)R™, -C(O)OR*,  -C(ONR¥*R*,
NR™)C(O)R™, -NR*)C(ONR¥M)R* -NR*™S(0),R*® -S(0),R?,
-0S(0),R** and -S(0),NR*™R**) or Het*,;
R>* represents H, Cy alkyl (optionally substituted and/or terminated by
20 one or more substituents selected from -OH, C, alkoxy, halo, cyano, nitro;
aryl, Het”* and -NHC(O)R'?), aryl or Het*;
R’ to R* independently represent, at each occurrence when used herein, H,
Ci¢ alkyl (optionally substituted and/or terminated by one or more
substituents selectéd from -OH, C, 4 alkoxy, halo, cyano, nitro, aryl, Het?
25 and -NHC(O)R'), aryl or Het’, or R together with R%, represents



f?f Rd ~ b wherein Aa represents Cl1_6 alkylene and R, R2, R3, R22 and Ra
to Rf are as hereinbefore def ned wth a conmpound of fornula X, R4-Z-L2 X

wherei n Lo (Heasnd Z are as hereinbefore defined, for examhaggbdi@C in the
presence of a suitable organic solvent (e.g. acetonitrile); 15 (J) for
conpounds of formula | in which R2 reprgsents -E-NH2, reduction of a
correspondi ng conpound of fornmula XI, Rc Ra R4 B\ /AA-N NR- XI R3~-E Rf Rd

Ro 3 wher ei nCR, allFlendvhiBh dieyiBhe frodp Ahiferdlly iARrBial BPShA Gudlel | ned,

]
for 20 exanpl e by "hydrogenati on at "a bl e pressure 1n the presence of a
V4" O 02/ 111 i fndlgr ROptBELNR/s0bititaRdIYy end dwdbloee Cat alkydgrawpsd; pal | adi um on
carbon) and ap, appropriate sol vent wat er - et hanol m xture); (lc) for

. (e.g. a we .
conpounds of Rf giepresgnig i, Cns et EpmmnﬁgwrsébéﬁhW@CBanchﬂ\KGRk@m@N(dﬂ)aRZa,
reaction of a corresponding c ound o ormula | in i [ epresents
TERGR o) B it FRGE TR sttt o Relo) Rspaneolan I HACOMR S a5 as
her ei nbefor e, defined, for exanple at anbient tenperattue. (e.g. 25C) in the
presence of a“sSuitable solvent (e.g. benzene); 10 (1) for. conpounds of

formula I i RiMvephesBésTBRTLs@RYBor &YNH [ C(O ] 2NHz, reaction of a
correspondi ng conpound of ]for nula | “in which RZ represents -E-NHS with

oxalic acid diamde, for exanple at between -10 and 25C in the presence of
a suitable coppling agent (e.g. 1- g,s-di met hy| am nopropyl )-3 is
et hyl car bodiRnf ‘?Pé?s,en%HaEprﬁo@gﬂaﬁO@ igaelly sebsiguiggeamd/qraerminated by ongbenzo
or more substituents selected from -OH, halo, cyano, nitro and aryl), aryl,
10 -C(O)R'™,-C(O)OR'™ or -C(O)N(H)R'%; |
Rlzf, R'*® and R represent C;.s alkyl (optionally substituted and/or
terminated by one or more substituents selected from -OH, halo, cyano, -

nitro and aryl) or aryl, or R'** and R™® represent H;

15 Xrepresents O or S;
R’ represents, at each occurrence when used herein, aryl or Cy., alkyl
(which alkyl group is optionally substituted and/or terminated by one or
more substituents selected from -OH, halo, cyano, nitro, aryl, Cp alkoxy,
-SO,R", -C(O)R'?® and Het®);

20 RP and R independently represent C_g alkyl or aryl;

R® represents, at each occurrence when used herein, H, C,,, alkyl,
Ci.¢ alkoxy (which latter two groups are optionally substituted and/or
~terminated by one or more substituents selected from -OH, halo, cyano,
25 nitro, Cy4 alkyl and C,4 alkoxy), -D-aryl, -D-aryloxy, -D-Het®,
-D-N(H)C(O)R'®,  -D-S(O),R™,  -D-C(O)R'®, -D-C(O)OR“",
-D-C(O)N(RMC)RMd, or R®, together with R®, represents Ci¢ alkylene
(which alkylene group is optionally interrupted by an O atom and/or is

optionally substituted by one or more C,_; alkyl groups);



triazole), a suitable base (e.g. triethylamne) and a reaction-inert
organi c solvent (e.g. DWF); 20 (m) for conpounds of formula | in which R2

representgogd@Edth ~) Rl's, wherein R' and R's are as herei pogiqisoHef i ned,
provided that RI' does not represent H, reaction of a correspondi ng

conpound of formula I, in which R2 represents -D-N(HR $,with a conpound of
formula XI1l, Rm-L3 XIIl 25 wherein R ~~ represents R' as herei nbefore

defined except® thaq!*f tndlgradanty reRease M aftyl Joptee S Rutkgavi ng

group such as halo (e. g(i%??hl or oy o@ﬁﬁr ono) tb|5‘-6ni t?ogh%nol a?g?%%ﬁ%legl koxi de,

Cl_4 al kyl t hindVat termi@E¢O)tR 8as orQHEE) CEbAnens sel¥ (€ IR4A, -OMecheloy R 9a to

~ R19 are as hereinbefore defined, for exanple underlﬁjlcondi tions that are well
known to thd¥y8ngy ciificecndy amd, aptyl, 308 RVi' end 1R U owpethepCTeseden?111111
S2 31 (n) f cahppunds of formula I in which RZ represents -E-OR16 in

_ which R16 rcet;ﬂ'(e@ggeéle’&_G alkyl, -E-aryl or -E-Hetg, reaction of a

corresponrdi ngtse opnd | i@ch re - k- Lth a
corrpound@of rlfglor %uﬁIHaRXI ﬁdgﬁ%dgé‘lgg kﬁl{rx& v?#gr%'% (%626@50%%@&%@55%1: 6
al kyl, - E- aranld/@f terfmitdge B bywbes &rnmbes Bubgtitaenth eyebdotbe g 8] Rew, for

exanpl e at between anbient {e.g. 25C) and reflux tenperature, under
M t sunobu- t ygyeneonttiotandrigyl)ior@ryli n t he presence of e.g. triphenyl phosphine,

an azodi carhoxyl ate derjivative (e.g. 1,1 io (azodicarbonyl)di pi peridine)
and a suitaa?égR?Fﬁ-’éﬁ?%dEEFt\/@ﬂd?rng@ alifb’iqﬁllebrorret hane)); (o) for compounds
of formula | in which R2 represents -E-OR16 (in which RL6 represents Cz_~
al kyl, -E-aryl or -E-HetB), reaction of a correspondi ng ~5 conpound of

formul a ;. FRerdpren 5 : wh [ - R3, R4,
Ra to Rfl?ﬁvA,ﬁBregﬁ%S%EBgr? gég@ ﬁée:ég‘?% efvgr&én ﬁ?ﬁ‘g% ?ﬁbgﬁ'ﬁ ?@Jﬂ%’?ﬁﬁﬂ% formul a
XI'V as her eisnbsiftoted aed/onaetmihatedeargree oftmbet vesmingsis eblected Gon25C) and
reflux tenperature, under WIIianmson-type 207 conditions (i.e. in the
presence of -Gdl.dpp.cpyehatnitiband arel) garykoHst s NaH) and a suitabl e organic
solvent (e.g. dinethylsulfoxide or DVMF)); (p) for conpounds of forniula I
in which R2 represents -E-OR16, wherein R16 is as herei nbefore defined,

provided tha of, 008 11%al1d, 2 SHRPE -FLOR™ or -E-N(R')R':

15 R represents H or Cy_¢ alkyl;

R'® represents H, 'C,¢ alkyl, -E-aryl, -E-Het®, -C(O)R', -C(O)OR19b or

| -C(O)N(RZO"‘)RZOI’; ' '
R represents H, Cj g alkyl, -E-aryl, -E-Het®, -C(O)R', -C(O)ORléb,
-S(0),R'*, -[C(O),NR¥™R*® or -C(NH)NHZ;

20 R'®represents H, C,4 alkyl, -E-aryl or -C(O)R";

R to R independently represent, at each occurrence when used herein,
Ci.s alkyl (optionally substituted and/or terminated by ome or more
substituents selected from halo, aryl and Hetg), aryl, Het'’, or R'® and R
independently represent H; '

25 R*®and R* independently represent, at each occurrence when used herein,
H or Cy alkyl (optionally substituted and/or terminated by one or more
substituents selected from halo, aryl and Het“), aryl, Het'?, or together
represent Cs_¢ alkylene, optionally interrupted by an O atom;

E represents, at each occurrence when used herein, a  direct bond or

30 Cj4alkylene;



WO U2/ (11 \QU2 PCT/ SEU2/ UUI S2 32 reaction of a correspondi ng conmpound of
formula | in which RZ represents -E-OH with a conpound of formula XV,

RI 6b- L4 X¥lo phgsmsbn R ~b represents R-~ as herei nbefore delirRedhnfxLepPt
that it does not s represent H, and L4 represents a | eaving group such as

OH, hal o, al kanesul fonate, arenesul fonage or -OC(O R ~a, wherein R~a is as
her ei nbef ore defined, for exanple at between room and refl ux tenperature,
optional 'y iprehfentseisgnge of a reaction-inert organic solvent {e.g. THF or
CHzCA 2), a Suitable base (e.g. triethylam ne or K2C03) and/or an
appropriate coupling to agent (e.g. 1, 3-dicycl ohexyl carbodiim de or
. 1-{3-di et hy|] am nopropyl ) -3_ethyl carbodiim de, optionally conbined with a
suitabl e catAaF%PS%%féasJMWI‘&@T{@})W@‘& lesiyr twoerepmPi(R ™ wieen R bb
represents -C(O aind, L4 r.eps esents. O%zth' sy eaction may be performed
_at anbi ent t@ﬁ@ﬁﬁ?@?‘f@ thg cgrd miel?“Faﬂ’i‘@ r@%deﬁr(‘)e-of a coupling agent such
as 1-(3-di 0975 BT QpN1Y).- 3 22t bodigyn 9. o2 AORLAPLALe
cat al ystgsgg%a{érg%gﬁggi%ét %ﬂ?% i ﬁopgf}%dzlshezan )&’sgl (\?e[q]tn %@cﬁﬂ%. HF); (c~
for conpoundsoafrofies, Misantiached wWhihehafor SBHEBGRINE Rahed R3Ybstitution of a
correspondi ng conpound of formula I in which R2 represents -OH, using 20 an
appr opri at e hedpogeemés Cng abayderte; (e. g., for conpounds in which R2 represents
fluoro, reaction with (diethylam no)sulfur trifluoride); (r) reaction of a
cor r espondi AgCRISEPYE ha-6cHKYI8R%I a XVII, a Re RA B AN ~NH XVI| 3~~ R Ra Rf

Rd Rb 25 when_ei . 4. Ra Ao . A and B are as herei nbefore
defined, wihe T%S%o%%e%%"?gr%ﬁ% %DRW]I‘?P?’ VI~0 02/0((11) W2 -

s hal o G sl hames DA R e ERERE Snt o. ar onecul f onat 6,
i m dazoi e, i?zSO- (wherein Rzé - 1 1
R* represents aryl or Het"?; both of which groups are optionally subsﬁtuf:ed
by one or more substituents selected from -OH, cyano, halo, nitro, C;.¢ alkyl ‘
(optionally terminated by -NH)C(O)OR®?), C.s alkoxy, Het!, aryl,
15 -NR*™R™, -C(O)RY, -C(0)OR™, -C(O)NR¥R™! -N(R*€)C(O)R*,
O NERMYCONERHR¥ NER¥™S0),R™, -S(0).R¥S -0S(0),R¥¢
-S(0),N(R¥"R?P and (in the case of Het'> only) oxo;
Het" represents a four- to eight—menibered heterocyclic group containing
one or more heteroatoms selected from oxygen, nitrogen and/or sulfur; |
20
Het' to Het'* independently represent, at each occurrence when used herein,
four- to twelve-membered heterocyclic groups containing one or more
heteroatoms selected from oxygen, nitrogen and/or sulfur, which
hetefdcycli'c groups are optionally substituted by one or more substituents
25 including =0, -OH; cyano, halo, nitro, C;¢ alkyl (optionally terminated by
-N(H)C(O)OR™®), Cps alkoxy, Het', aryl, -NR*)R*® -C(OR*,
—C(O)OR24d, -C(O)N(R24C)R24f, _N(R24g)C(O)R24h, _N(R24i)C(O)N(R24j)R24k,.
NR*™)S(0),R*?, -8(0),R¥*, -0S(0),R*? and -S(O),N(R*")R>*;



represents, for exanple, CI _ 1 o alliyl or aryl, which groups are
optionally s substituted by one or nore halo or nitro groups) -0OC(O) RSa,

-OC(O OR wy o2nfefBlo®) ZR~, and R1, RSa, R and RO are as her qidcihgHon@s
defined, for exanple at between -10C and reflux tenperat2ire, optionally in

the presence of a suitable solvent (e.d@4 CHC13, CH3CN, 2-propanol, diethyl
et her, CHzd 2, DIVISO DMF, THF, toluene, or m xtures thereof) and/or an
appropri at e Betts Het’y andAded ipjepediogiyorepresenthyt anthercuirsicd ahegompounds
of formula | in which Rl represents -c(go ) XR or, -C(O N(Ra) RSd, reaction of
a conpound disefldierginafogrxto Fléhﬁén% Bejgzocy gicRroRps RANRMITE Kok e L5 XI X
.~ 5 wherein R4, Ra to R,; A B.and LS. are as e ef ore defined,
with a conpolﬁﬁlzf %‘?‘8?%13 SYRCIEdEOMm %Y Gy 3#5035?6 PYs e?ﬂﬁ'}r 13@9‘

- N(R8) RSd anghi&seyclit RG] # SubSy apl e
. under conditions dcesc?é?%g herogfrill)t&)l Pg e tﬁ%prggég{sng @ffglpo@?% ?gtpf??ﬁ

conpounds ofintluding &d, -0, vdyiaab, Rhlof ﬂttf@s@lnat slky( &)t ISierhaedd B Of a
correspondin corrpound formula XVI I, as heréi nbef ore defined, with a

conpound of - Q)R §2$CR8 nHoxg) xHet, ‘atleZAN(R )Bflﬁ’ PAT(GRTY, | | | I | a2
?gf mi r"? ;ﬂpﬁ%@a %4416{32@?@ é r,g,e i g)gkéfrﬂ&prd T e%agéﬂﬁ)h{(l?s gb&gﬁt (e.q.
Ao o a4 o SR v 1
10 R¥?to R* independently represent, at each occurrence when used herein,
-~ Crgalkyl;
R** to R*P independently represent, at each occurrence when used herein,
H or Cy.¢ alkyl;

n represents, at each occurrence, 0, 1 or 2; and

15
R*toR' independently represent H or C;., alkyl;
wherein each aryl and aryloxy group, unless otherwise specified, is
optionally substituted;

20 '

or a pharmaceutically acceptable derivative thereof;

provided that:
(a) whenR? represents H or C;_4 alkyl; and
25 A represents -J NR*)- or -J -O-;
then B does not represent -N(R*%)-, -S(0),-, -O- or N(R®)-Z- (in
which latter group -N(R?) is attached to the carbon atom bearing R?
and R3); and
(b) when R? represents -E-OR'® or -E-N(Rl R'® in which E represents a -

30 -direct bond, then:



5 (u) for conpounds of forrmula I in which R represent Cl1_12 al kyl, which

al kyl group is substituted at the C2 carbon (relative to the bispidine

ni trogen) wy debdd.or N{H R~, and is otherw se optionally wquog/mleg W th

one or nore fiu-ther substituents as specified hereinbefore for R,
reaction of to a correspondi ng conpounds of fornmula XVII, as hereinbefore

defined, with a conpound of formula X XlIlI, --Rya XXII Ya wherein Ya
represents O or (N R6),ddgk dof APIESADLIS] 21I)DOIaJJL@yIandopt| onal ly substitZl ted

with one or nore substituents as specified hereinbefore for R is and R~ is

as herei nbef or e (@f iBedbesf not eopasgsne -N(Ra?gsch(b)ag he)y- Ebfle(R?Jg Z-0(in

_ preparation of corrpounds of formula |. {process step (c)); (v) for conpounds
of formula | in whi cHhrh lpger geuptNRE) @ arsheddorhe aadiooratein beapingsent
Cl_~ alkyl, reaction,pf cﬁ gorrespondi ng conpound of 20 fornula | in which

. R~ represents -C(O B* and Rb represent Hw th one or nore

equi val ents of a corrpound of formula XXIll, R2'-L2 ~ XXII| wherein RZ~
represents Cl_4 alkyl and L2 is as herei nbefore defined, in the presence of

an_appr opr i ajRichtdMSolRRré il referRab R LAl at “ﬁf'e%c%ﬁaﬁidsr&ft%é the

3, 7-di azabi cycl o[ 3. 3. 0] octane ring at the position a-to the nitrogen

bearing the m@@nﬁ))cmi?s group (e.g. butyllithium)), for exanple at between

-80C and roomtenperature in the presence of a suitable solvent (e.qg.

N, N, N , N -tetranethyl et hyl enedi am ne, THF or m xtures thereof); VSO

oz2/111r(l0L [ S _E02/ ounds of formul a.l ich are

3, 7- di azabi %@ﬁ%{ n@ﬁ’%‘&dér?g‘}l H}l‘tﬁac}ééﬂd %i‘i’v © ARPTQRIAte e BSIeHELi on of

t he Corrﬁﬁ"%ﬁﬂnﬁsZ)f%lﬁﬁﬁ?'l%‘&?ihédﬁb@&é)m ane nitrogen of a correspondi ng

conpound. of forrru , € presence of a suitable oxidising agent (e.g.
nCPBA), for exanple at OC s in the presence of a suitable organic sol vent

(e.g. DCV; for conpounds of fornlula | which are O _~ allcyl
quaternary" al?m%ﬂmedmomqundepfﬁamweh alsminohiderthosesinabkigh: group i s att ached

to a 3,7-di labl cycl ne. nitrogen, ;reaction

3, 7- di azabi CTQS’P e@%%@e@i&ﬁé Sgbﬁ}tﬁ?eég@nter@ﬂnaée‘%é’b’r%ﬂf‘é%cﬁrn&(éﬁﬁpound of
formula | w uird,_o befor a defined, fox
exanpl e at r%&r@t'c(%@%at gorreb}ﬁ?%{(@j %P%‘%éhh‘g @?‘ l‘aydgr opri at e organic

sol vent fse. R**Dipresdrth | sheRg1 BWhRY 1 u t he
presence of a sui trgﬁ)l e coun§j |hon p%tg%la% ﬁfj 1@ ﬂb@g gb)y ca(r kvﬁ'
conver.si on cshbstutaenﬂstsetect&ﬂbﬁbnﬂﬁhl&ﬁnd@ qrfcbltdsb@r) USI ng technl CIUGS wel I known

to those slcijjJed in the art; or (z) conversion of one Rt group to another
usi ng techn|1%|ue§epﬂ;é$qnt$<r1'6\/\ﬂ1tcﬁn@d fopsionaldyisubsigtuted ahé/oartmmnandpb)ands of

formuila 11 ey B8 N aRRL AR defatd from 81-3 glk%?ig’ra% CB or Het"

G represents C,.4 alkylene;
20  Het" represents a five- or six-membered heterocyclic group containing one
or more heteroatoms selected from oxygen, nitrogen and/or sulfur;
Het', Het™® and Het* independently represent, at each occurrence when
used herein, five- or six-membered heterocyclic groups containing one or
more heteroatoms selected from oxygen, nitrogen and/or sulfur, which
25 heterocyclic groups are optionally substituted by one to three substituents
selected from =0, -cyano, halo, nitro, Ci4 alkyl, Cy4 alkoxy, aryl,
N(H)R*, -C(O)R*, -C(0)OR?, -C(O)N(EDR¥®, -N(R¥8C(0)R*" and
-S(0),R*".



compound of formula XXIV, Rc HN, ~ NH XXIV Rf Rd Rb WO U2/ 11( (1902
PCT/ SEO02/ 110152 36 wherein Ra to Rf are as herei nbefore defined, with a

compound @fo §aKMeha XVI 11 as her einbefore defined, for exxafeddfs2
descri bed herei nbefore for synthesis of conpounds of formula I (process

step (r)). 5 Conpounds of formula Il 8y be prepared by standard

techni ques. For exanple, conpounds of fornmula IIl in which: ( 1) B
represents -Phefrrddesonifoudis pafRdnPantipUintingds tike oTithd BLIMbRsVI |, as
her ei nbef ore defined, to a conpound of fornula Z C(R2) (R~) - ALl XXV

to wherein Rﬁsclmdmxelﬁaﬁmd LI are as hereinbefore def| ned, and the two L1
. groups may be the sanme or differ ent; or {2) B represents -N(R22}-Z-
(wherein N(R22) is attached to the carbon atom bearing R2 and R3) and R2
and R3 together re esent =0 may be prepared by coupling a conmpound of

. formula XX ATGPaLapqu 7 N(H R2z XXVI wherein R4, R22 and Z are as

her ei nbefore defined, to a conpound of formula XXVII, L6-C(O-AL" XXVII
wherein L~ represents a suitable |leaving group (e.g. -OH or halo) and A zo
and L1 are agcdtetipighhef Qice itehitioadthdrd 120klkoC s @@dedm@le]?ro%@ﬁdifb% ofg whi ch
are well known to those skilled in the ant. Conpounds of formula Il in

whi ch A r eprmsparatiolC2f abmppladeohfuni?a Pwhidpcasprises: - OR1~, in which Rt~
represents Cl1_6 alkyl, -E-aryl or -E-HetB nay alternatively be . prepared
by reaction of a conpound of forrmula XIV, as hereinbefore def ned, with a
compound of for - [ 1] 7 |1 V1' 0 02/0(i09112 PCT/ SE112/ (14 s2
37 wherein I-f@?r% 8??0 acr%n@ggd f;%XV %ﬂﬁelilhbefore defined, for exanple at
bet ween anbi ent tenperatureree. g 25 and reflux tenperature in the
presence of a suitable base\{e.g potassium carbonate) and an appropriate
organi c solvent (e.g. aceton i foll owed by conversion of the .ester s

functionality to a -CHZHL' whi ]%1 L' is as hereinbefore defined),
: — — Il

Rd
0 Rf Rb
wherein R' and R? to Rf are as hereinbefore defined, with a compound of
formula II1,
R4—B A
K [
R® R2

wherein L1 represents a leaving group (e.g. mesylaté, tosylate or halo) and
15 R% R R;‘, A and B are as hereinbefore defined, for example at between
-10°C and reflux temperature in the presence of a suitable base (e.g.
triethylamine or K,CO;) and an appropriate orgénic solvent (e.g.
dichloromethane, acetonitrile or DMSO); |

20 (b) for compounds of formula I in which A represents C, alkylene and R?
and R® together represent =0, reaction of a corresponding compound of
formula II, as hereinbefore defined, with a compound of formula IV,

0O

RK’B)J\/ W



under conditions that are well known to those skilled in the art. Conpounds
of formula Il in which A represents C~ 6 al kyl ene may be prepared by
reducti ozg@fozﬁmg)gfrespondi ng conpound of formula XXI X, R3pR¢skidehnB A to
wherein represents a direct bond or Cl1 4 alkylene, and R2, R3, R4 and B
are as hereinbefore defined, with a suigtabl e borane or borane-Lew s base
conplex (e.g, borane-dinethyl sulfide) in the presence of an appropriate
sol vent (e. ghdbst oyl har aral HE, Qe %t t hereof I y 15
oxi dati on ofgv}% gﬁr lggulatﬁ%l ng %er Eﬁehgfggﬁoc#&\)/éﬁ kﬂ%ﬁg&{!u?ﬁﬁ(gm%% f?%&gagent
(e.g. sodi unegehaietie xh@petstheoLoBYielti¢ ofpadic §d1fefitgs Y, btlngoQH group to an
. L' group under conditions known to those skilled in the art. npounds of
formula I'l'l in which Arepresents Cl1 _~ al kyl ene and B 20 represents

-Z-N(R22) - (in which latter case Z' is attached to the carpon atom,bearing
. R2 and R3) %ﬁbf% FRRRHE B§ @@aﬁh g i ‘Eg‘r?Bo%ncFeB\‘es?@?nQ}b ond| R as
her ei nbef or i.ned i 0 f forml .
i re2) - 3 crrors - R IR dPhetRn S oReRSuding epmmpgund, of
her ei nbef or gofgliaT8ths HeREinBERFR UBfikd 2pith & lcBRIHUNAUNBAANTEY] UX
tenperahtre, optionally in the presence of a suitable solvent andlor an
appropriate base, followed by, coBersRén of the OH group to an L' group
under conditions known to tho killed in the ar}. WO 02/ 11309112 3s

PCT/ SE112J1101S2 Conpounds of Yt or alll in which B represents -Z-S(O - or
-Z-S(OS- may be prepared by oxidation of correspondi ng conpounds of

formula 111 _j ich B represen Sywigr i _Z.is. as herei nbef ore
defined, i nw}ﬂe‘g%rgggﬂlggelﬁﬁ %)zlﬂr L‘@B:ép%dal%e 1n?n%¥3§%{esa(§i eéﬁllng’eﬁwdi si ng
agent (e.qg. i ni.C. S . of

fgr rrul<(31 Vgrrggﬁgg&;grﬁg)o%r egallén%tg@g%%ggn@ﬁ\?\ﬁtﬁét @é%'n?%dﬁgg trﬁgggg(r?lgqﬂﬁom to
those skpl | pgedefcd NS ar buitdde @iveml Gs.gcanpovadsaligfl ARoAYI qe). iTPAYI ch: 10
(1) B represents -CH20- and Y represents O may be prepared by reaction of a

conpound of as¢tonitule ovialmixdsrehafreeloweefadlcyd adefhiohadd wait¢d); a conpound of
formula ~XXI

(d) for compounds of formula I in which A represents C,.s alkylene, B
represents C,.4 alkylene and R* and R’ both represent H, reduction of a
15 corresponding compound of formula I in which R? and R® together represent
=0, in the presence of a suitable reducing agent and under appropriate
reaction conditions, for example by activating the relevant C=0 group using
an appropriate agent (such as tosylhydrazine) in the presence of a suitable
reducing agent (e.g. sodium borohydride or sodium cyanoborohydride) and

20  an appropriate organic solvent (e.g. a lower (e.g. C;_) alkyl alcohol);

(e) for compounds of formula I in which R? and R? both represent H and (D
A represents a single bond or -J-N(R*') and B represents C,. alkylene, or
(2) A represents C, alkylene and B represents N(R*) or -N(R*)-Z- (in
25 which latter group -N(R?) is attached to the carbon atom bearing R? and
R?Y), reduction of a corresponding compound of formula I in which R? and
R? together represent =0, in the presence of a suitable reducing agent (e.g.

LiAIH,) and an appropriaté solvent (e.g. THF);



OL2 XXX R3 1 s wherein R3 and LZ are as herei nbefore defined, for
exanpl e at elevated tenperature (e.g. between 60C and reflux tenperature)
in the pr@gapkeAs @ suitable base (e g. potassium car bongig/sgh/Masd) and
an appropriate organic solvent (e.g. acetonitrile or toluene/water), or as
ot herwi se described in the prior art; 2820 (2) R3 represents H, B
represents a direct bond, C-_.~ al kyI ene, -Z-N(R22)-, -Z-S(On or -Z-0- (in
whi ch, in eqghfGagem bbﬁdgb@%nﬁuraepnﬁs\@m@ﬁ 5&1Lébraééﬁyd g aldaghedzto the
car bon at om beari ng BS and Y represents O rray prepared by reduction of
a conpound aé ﬁe@fn’fkllaadﬂSctX:rﬂn%IG]A aikylexx;rZ-II\E(R ) VQZ—S(OZ,{ O BOE2(in

_ PCT/SEOZ/II(ll s2 39 Br R-Ba : R4~B O Br XXXI | A XXX] | B wherein Ba
represents -whchigper)threezgrogpoynrepreserts- @ plkorleme).cR’. rapreseaehOthsad t he
group Za re 3esents a t bond.or Cl 3 allcyl ene at he carbon
. atom beari n RESPIeSSHLS giprrg Rt of @i ?CEE‘TSPBBWH@O‘?OIEP?}HC{ Oghtg ﬁ‘ei Bnd R4,

R22 and n ar, 1@? RET &l et %1‘%‘?” ?}?&e tlfo.roe 33r§§en13 %nsm ﬁind room
tenperatdre VRt he presence o Itabl e re uci ng agen ) and
an appropri %@ucﬁﬁ? apks: Y. WEHDQHQ anldgproprift logp¥afc Bylvent (eng erHa

di spl acenment reaction in the resultant internediate, for exanple at room
tenperature in the presence of ~ a suitable base (e.g, potassium carbonate)

and an appropriate organic soI vent (e ) acetonltrllei (3) B represents a
di rect bond,(gforacampgrgseof formylad 3y whicly Bsrepyesenty -Z-0-pregqtionydli &h, i n

each case, the nts C-_4 allcylene ~5 attached to the carbon
at om beari ng’ ﬁiﬁ% ér?cfzfQ B%‘reggents 0 may be prepared by oxidation of a

conpound of formula X~TIIA or [ . Ra~Ba ~B. R3 XXXI | A XXXl
| I B wherein R3, R4 and Bb are bef ore defined, and B$ is as 20
her ei nbef ore defined except that prégsents 2, in the presence of a

sui tabl e oxidising agent (e.g. , Yor exanple by xefluxing in the
presence of a suitd@leZ AT Nol vent (Ng—Rlichloronethand); or 'O

112/ 11(i 0102 PCT/ SEfl 2/ 1 ;2 40 epresents -Z-O, in which group Z
represents Cl1_~ al kyle a 2ache carbon atom beari ng R3, and Y
represents -N(R ~), wherein R ~gfepresen -C(O)ORI ~~' or -S(O ~R 9, may be
pr epar edioby cyclisation of a conpound of formula X~i XI'V, XXXIV

wherein R!, R% R®, R* to RY, A and Z are as hereinbefore defined, with a
compound of formula VII, | |
R*OH VII

in which R* is as hereinbefore defined, for example under Mitsunobu-type
15 conditions e.g. at between ambient (e.g. 25°C) and reflux temperature in the
presence of a tertiary phosphine (e.g. tributylphosphine or triphenyl-
phosphine), an azodicarboxylate derivative (e.g. diethylazodicarlaoxylate or
1,1’-(azodicarbonyl)di-pipericﬁne) and an appropriate organic solvent (e.g.

dichloromethane or toluene);

(h) for compounds .of formula I in which B represents -Z-O-, reaction of a
compound of formula VI, as hereinbefore defined, with a compound of
formula. VIII, _
R%L? | VI
25 wherein L? represents a leaving group such as halo, alkanesulfonate,

perfluoroalkanesulfonate or arenesulfonate, and R? is as hereinbefore defined,



wherein R 7b represents -C(O ORI 9b or -S(O 2R19, Zb represents Cl_a

al kyl ene and R3, R4, Rlw, R~ and LZ are as herei nbefore defined, for

exanpl e a{yP@ljemns 0C and reflux tenperature in the preseq@,s%z,@msyl tabl e

base {e.g. sodium hydrOX| de), an appropriate solvent (e.g. i0

di chl oronet hane, water, or a m xture tﬂéreof) and, if necessary, a phase

transfer catal yst (such as tetrabutyl amoriium hydrogensul fate). Corrpounds

of formul a \fbr ekdnplél umted cohditiony khewnrte phosedskiltedainsthei driafe. g.ashéroR* t o

conmpounds of formula | (see, for exanple process steps (a) to (c)). is

Conpounds ofrepissents 3- Xt mdezﬂ,treaqimaﬁ@bwm Wrepandexefloy temperabon iof

. correspondi C ound of .f i,n whi esents ~-E-OHwith a
conound of e Rreacaat o i hls B8 crudegs S unpkilh sRI g v s C 1 4

al kyl or ary nal ly substituted by one or nore

. substi tuent Sso%x&‘?@&@'&{fa}?@/ﬂ%ﬁ%éﬁﬁ%fa&&eﬁﬁ%6??0 and nitro), for exanple at

bet ween <10 and 25C in the presence of a suitable solvent (e.g.

di chl oronet hane), followed by reaction with a suitable source of the azide

ion (e.g. sddi funcmuhptﬁ)ndsfdrfoemahplmmhibletAAmem €his dkylenefandzB& 2s

tenperature in the presence of an proprlate ol vent

.0. NN
di net hy|forrmme@@1)t8aMRa)sZn &vélnﬂlél ge@rpep gN(® humﬂ@yge@g@m@ea@bm e).

w0 02/ 0Q0902 PCT/ SE(1 nds of f y al so be
prepar ed by a}@%qag%g?# E Bﬁﬁcgggp¥?&°mﬁo§nﬁloﬁﬁ?lﬁg§€nbef ore defined,
wi th a conpound of formula ~|, ik Ns ApZ XXXV | Ra wherein R3, R4, A B,
E and L2 are as herei %ggfore def\ ne exanpl e under s anal ogous

C

conditions to those dgscribed he re for the synthesis of conpounds
of formula I (proc tep s of formula XV may alternatively
be prepared by replfac &' a corresponting conpound of
formula | in which R2 r esent s\: ith an L' group under conditions
that are known to thoRe ski2l | ed } i-t. Conpounds of forrmula XVII. may
be prepared by reaction of a c i conpound of forrmula XXV, as
her ei nbefore defined, with a 1s ‘conpound of forrmula IIl, as hereinbefore

det i ned 1ol OrwRABIPAC 1dein 303 OgREnc ARAHL RASRE ORPNQISE RIGH R 6 s

herelnbefore esi s
herembefore defined with a compound of formula X,
R*-Z-1? X

wherein L% R* and Z are as hereinbefore defined, for example at 40°C in
the presence of a suitable organic solvent (e.g. acetonitrile); |

15
(j) for compounds of formula I in which R? represents -E-NH,, reduction of

a corresponding compound of formula X,

R+—B._ _A—N N—R! Xi

N R R Re

‘wherein R, R* R* R*to Rf, A, B and E are as hereinbefore defined, for

20 example by hydrogenation at a suitable pressure in the presence of a



conpounds~of formula I (process step (a)). Conpounds of forrmula XVII in
which A represents C2 al kyl ene and R2 and 20 R3 together represent =0 may

be prepar @@ Pehspact i on of a correspondi ng conpound of fop@EpagiHithya as
her ei nbefore defined, with a conpound of fornula IV, as hereinbefore

defined, for exanple as described hereidpbefore for synthesis of conpounds
of fornmula | (process step (b)). 2s Conpounds of formula XVII in which A

represents (GgaBRGARyECR ESRMadimPInUarbd¥)Hid 2 iaf 6419 Oy
reaction of a ({‘ilorresp(})lndgziéSffa VVIO 02/110(air8' 2112 aFPC r/ E82/ a Itélgg(e%

conpound of o wataHethat¥l Yhixaseher ei nbef ore defined, with a conpound of
. formula V as hereinbefore defined, for exanple as described hereinbefore
for synthesis of conpounds of forrmula |I {process step (c)). 5 Conpounds of

formula Xl X may be prepared. by reaciion of .a corre ndi conpound of
. formula I, (gg h&fei 1B P(??"Bdﬁef‘?tﬁeg%m h & cb‘h‘po‘tﬁ}gc f % or FEPESSRKVI |
LS-C(O) - L5 XX I i Oal : j i i Lch the
two L' glrjoups m% &gg@ﬁgmggﬁe’gerﬁ |OB %@e&@?éﬁgdg%%ﬁgo%@ggf%\é@hoc and
reflux tenpdriatwitighiR? repospiite SENGER SfH avitih bokipouhase foemala X1 et hyl ami ne
or potassi um car bonat e) 0and an~appropri ate organi c solvent (e.g. toluene or
di chl or onet hane) . ComRﬁﬁMﬂsCEO formula XXI'V in whi cKIRa and Rb both

represent H may be 55 pre ar,e({mby reducti on of a_correspondi ng conpound of
formul a X~i XVdrein RRds &5 henenberoyeidesirsdy far example ghambpné dersperaturer i vat i ve

t her eof , wherei to Rf are as hereinhefore defined, far exanple at

bet ween roor{F&wgsﬁé} }%wet@ﬁi?é‘F%PEPéu}tgb Pt‘?‘@[‘iﬁné %52‘%‘3%‘3“ >sui tabl e reduci ng
agent ('31'09' Li AIH ~) and an appropriate 20 organic solvent (e.g. THF).
Compounds of fornmula XXIV in which Ra and Rb both represent H may

?H ﬁL ln:t . v ?!(Y) x%i? )ga,hwhagi oPYor@Astl whichaR® %Iﬁ-@s%awﬁwmmgmz?f
reaction of a corresponding compound of formula I in which R? represents

-E-NH, with oxalic acid diamide, for example at betweén ;10 and 25°C in the

presence of a suitable coupling agent (e.g. 1-(3-dimethylaminopropyl)-3-

15 ethylcarbodiimide), an appropriate activating agent (e.g. 1-hydroxybenzo-

triazole), a suitable base (e.g. triethylamine) and a reaction-inert organic

_ solvent (e.g. DMF);

(m) for compounds of formula I in which R* represents -E-N(R')RY,
20 wherein R and R'® are as hereinbefore defined, provided that R'” does not

represent H, reaction of a corresponding compoimd of formula I, in which

R? represents -D-N(H)R'®.with a compound of formula XIII,

R X

wherein R'7 represents R'” as hereinbefore deﬁnéd except that it does not
25 represent H, and L.’ represents a leaving group such as halo (e.g. chloro or

bromo), p-nitrophenolate, C,, alkoxide, C,, alkylthiolate, -OC(O)R"*,

-OC(0)OR'®, or -OS(0),R'*, wherein R to R' are as hereinbefore

deﬁned, for example under conditions that are well known to those skilled

in the art;

30



WO 112/ 0(09112 43 (-2H zLRF K" XXXl X PCTI SE02/ (101 a2 or an N-protected
derivative thereof, wherein Rto Rf and L' are as herei nbefore defi ned,

W th ammaéﬁ,z%oﬁ, prot ected derivative thereof (e.g. benZéJqurgEng)m,{ or
exanpl e under con |t| ons as described in International atent Application
WO 961 07656, the disclosures in which dgcunent are hereby incorporated by
reference {e.g. at between roomand-reflux tenperature in the presence of a

sui tabl e sol y IR nql) DVF) ) .
io The corrpo%ngf)fegf %92%@6{/&?%1 |ch g‘?z}}nd d&ggt&h@;gjﬁegénv&%th | and

Ra, Rb, Re &Rl ﬁpr@bhtsr €pg esleylt -B-aral oal-EeHBA! invalinber ar@ﬁaés?en@agor di ng

~to the procedure described in J. D~g Chem 61, 8897 (1996)

di scl osur es wmpptinchottgudni lawﬁllhbﬁ?eby:prescmsp&r Bibwithya cefmpoandef i s

Conmpounds of fornuX XXI X in which B represents Cl1_4 al kyl ene may be

. prepared by fé’é@b‘ gva conpound of forrmula XL, Rs RZ Hal-Mgt ~~ ~ XL Bo Ab
wher ei n represents C%@ﬂqzlﬁl | ryl ene, Hal represents oro, brono or iodo,
and Ab, and R3 are rei nbefore defined, with conmpound of formula

20 VI, as \hgeeihpefoy ré&%htsnegis all hen, g%pri Br -ﬁﬁm@r?ﬁﬁ%@qg As00m .

terrperat <tre in the presSence of e’ zinc(I1 anhydr ous

ZnBrZz), an ampeinpefoat edefated] Yot e(xangnle Po( betndled ambint RRNS) 23°@ndna
reactioni nert organic solvent (e.g. THF, toluene or diethyl ether). WO

| 12/ 0( 1191Jrzﬂp@wspEmitzcﬁounqlers?@lwmthﬁmrmmdmoxfso@ nuirathmreaﬂncmf be
prepared in analo shi.an to co of formula Xl e. fromthe
corr espondi P}’p B6nd&l ofd ?@lﬁﬁﬁ?%y}é&v? VlaHVG\,hl(E’rg Rlahd Rd bot h

For mi a Rl @%?fdlﬁﬁrk?}l?@ﬁ%%&ﬂ@%%o o omuRaR G PRRBREC R ST e
t her eof, fordlgpﬂ@mh@thgﬁegescrl bed in J. Heter ocycl ic Che~n. 20, 321 (1983),

t he dlsclosures i n-whi chi’docunent are hereby incorporated by reference
(e.g. hydrogenation at

(o) for compounds of formula I in which R? represents -E-OR'® (in which
R represents Cy. alkyl, -E-aryl or -E-Het®), reaction of a corresponding

15 compound of formula XV,

Re Rc Ra
Ri—B A—N N—R! XV
RS E
2 Rf R  Ro

wherein L%, R, R®, R*, R to RY, A, B and E are as hereinbefore defined with
a compound of formula XIV as hereinbefore defined, for example at
between ambient (e.g. 25°C) and reflux temperature, under Williamson-type
20  conditions (i.e. in the presence of an appropriate base (e.g. KOH or NaH)

and a suitable organic solvent (e.g. dimethylsulfoxide or DMF)); -

(p) for compounds of formula I in which R represents -E-OR'®, wherein

R'® is as hereinbefore defined, provided that it does not represent H,



io elevated pressure (e.g. 25 to 35 kPa) in the presence of a suitable
catal yst (e.g. palladiumon carbon) and a suitable solvent (e.g. glacial

aceti c aci@)oreesapounds of formula XXXVIII1 may alternati wehehgogsepar ed
by coupling a conpound of fornmula XLITA or XLIIB, HHis XLITA XLIIB or an

N-protected derivative thereof, wherein2L' represents a |eaving group (such
as halo or -CH) and Rto Rf are as her ei nbef ore defined, with amonia or a

protected deehotiin Mﬁatcbﬁfe%%ndl m?oﬂﬁd'o@f’fbﬂﬁﬁ}a f ﬁfwﬁi@ﬁRp‘%?M%

conditions that are well Known se skilled in the, art where t he
20 react ant -EsO#l wuﬂnpmmﬂp@indoﬁfMEIa)MMIB reacti on may be perforrred at

. ~~1"0 02/11(119112 PCT/,gEl }2/ Of'11S2 45 between room and reflux tenperature
in the presence of a i thbl e sol vent (such as THF)XVIfol | oned by

cyclisation f t he,t@sul t ant der conditipns that are
a1 known tgherkBeR" SePpieatits 1t S beimpdiogs dpGnel eSberiina %triiooisd’é’ﬁydratl g
by react o gh 8 on At &7 RBHRRR 1SR Pl fudh by Tetady BalE, Pl R 1
Ry or an N-pobfbasfesdrdmesglfothtdenzydT (O Y alvhyeid rePenf as ‘M&?élﬁ'bé‘foké
represents a t o suitable |eaving group (such as | ower al koxy (e

met hoxy) or defiand,) for R¥emplo afh&wican epemdardt te;ﬂuv;&pmmtﬂr@oj;tloﬁalw kryl or

phenyl, Rx represents Re or ; RY represents Rf or Re (as appropriate),
and Re and MRS Fresegse ng?éil‘?ﬁ%ﬁo@rlée’ae@ﬁgﬁéw sQliveRt €e-gohpSunt @Ez@b} il a XLIV,

suitable base (e.g. triethylamine or K,COs) and/or an appropriate coupling
10 agent (e.g. 1,3-dicyclohexylcarbodiimide or 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide, optibnally combined with a suitable catalyst such as 4-
dimethylaminopyridine) (for exarnple, when R'® represents -C(O)R** and
L* represents OH, this reaction may be performed at ambient temperature
(e.g. 25°C) in the presence of a coupling agent such as 1-(3-dimethylamino-
15 propyl)-3-ethylcarbodiimide, an appropriaté catalyst such as 4-(dimethyl-

amino)pyridine and a solvent such as THF);

(q) for compounds of formula I in which R? represents halo, substitution of
a corresponding compound of formula I in which R* represents -OH, using
20 an appropriate halogenating agent (e.g., for compounds in which R*

represents fluoro, reaction with (diethylamino)sulfur trifluoride);

(r) reaction of a corresponding compound of formula XVII,

Re Re Ra
R+—2B A—N N—H , XV
R Rz
Rf RI  Rb

25 wherein R, R, R*, R? to RY A and B are as hereinbefore defined, with a

compound of formula XVIII,



OR\NHXLIVRa O~ 5 or an Nprotected (e.g. N-benzyl) ~ derivative

thereof, wherein R and R are as herei nbefore defined, for exanple under

condi ti onﬁd@ﬁ,@m,@al or anal ogous to those described in | ppgfspadhRsAl

Patent Application W.97/11945 and Tet ~al aedron 41(17), 3529 (1985), the

di scl osures in which docunents are hereby incorporated by reference (e.qg.

at between roomand reflux 20 tenperature in the presence of a suitable

sol vent (e.g. dichlorgethane) and an appropriate challyst (e.g. an acid

such as trifluoroacetic acid or a source of the fluoride ion such as

t et r abut yl armibereuml f Irepreselds ar leavingegrdulpunrchdes) halo, O lliah¢su@ohatd 4G

. PCT/ SE(12/ U 11 _~2 npounds of formula XXXI X may beIg J.epared by re%ctl on of
a diester ofPcafljerog Iia@e%%éf(ﬂlat%uéWnéwlﬁ)l@éﬁmmW@Z@k,f Qul @vberein & XLV

Compoun of SPRETHY S0 PPk, RognHL B ”%%%ﬂﬁfbé%ﬁgﬁpﬁo@a%
h bef. af ,
RYGHO ~ 1 LS ey Bl LR e REs 12?2?% FRICRORE: DOIORE B e under

condi tions i-grS(O)SRY, and RINRPHFOUsSHd R’ h‘f@ﬁ@h@l@ﬁﬁie&'&@didﬂﬁeﬂ“f&réﬁhiﬂ@m
Pat ent Applications WO 96/ 07656 and WD 95/ 15327, the discl osures in which

document s araé teéwedry -10f€ompdrratlion tbmmeﬁ&mmpﬁpnﬁbﬂmvﬁad figsemoavet si on of
internediate to -CHZ-Lz groups ~s

the two -C(Q oups,in
under condi t I%St %%Yeﬁr@ Q\BTEPIEQI it %‘(E@J%HEH Hisghylhethgs @HeClConpounds

of formul a Yoh By DRfr PTERR" R, 69 R, *thefet? R o appiopnard <V A

10  base (e.g. K,COs, pyridine or triethylamine);

(s) for compounds of formula I in which R' represents -C(O)XR’ or
~C(ON(RHR, reaction of a compound of formula XIX,

Re Re Ra
. O
R¢—B._ _A—N | N—< XIX
R3>< 2 L
R Rf R4 Ro

15 wherein R%, R?, R*, R*to R, A, B and L® are as hereinbefore defined, with a
compound of formula XX, ' |
R*-H XX |
E wherein R* represents XR7 or -N(Rg)RSd and R* R’ R® and X are as _
hereinbefore defined, for example under conditions described hereinbefore

20  (process step (1));

(t) for compounds of formula I in which R' represents -C(O)N(H)R?, reaction
of a corresponding compound of formula XVII, as hereinbefore defined, with
a compound of formula XXI, - ,

25 R*-N=C=0 XXI



HHXLVI11A . XLVIIIB 20 or an N-protected (e.g. N-benzyl) derivative
thereof, wherein Re, Rf and L' are as herei nbefore defined, with ammoni a or

a protectqg, gegshaat i ve thereof WO U2/ (1(~119U2 PCT/ SE;(@,? obAdip2 47
(e.g. benzylamne), for exanple under conditions as describe Fjher elnin

respect of the preparation of compounds34of forrmula XXh'VIIl, followed by
cyclisation of the resultant am de internedi ate under conditions known to

those sl ti | Iwhere Rhés @ herembefmp dufinksd, dbr G:ammple at Xetwednrofl 4el fpfepar ed by
reaction of a correspaondi ng conpound of forrmula XLV with either: (1) a
conpound of tE@psiAtEeXIn| the spreprncei whefBr 6PPROPIIAIE, OTgRNIgN SRIVEhbLt @cg.ed (e. g.
. N-benzyl) deyinvative,thereof, . for. .exanple ynder conditions descri bed
her ei nbef or eJlFI?'}OJrOéE?JtQﬁ][‘e ofPT i@ Sﬁﬁlgpé?agg i %HHWSCWFB%&P@&%@%&%?%P a0
~Z' XXV, f Mﬁ@e rsion of the tWo -C(O) OR2~ groups in the
. resul tant m@éére?re m%tzﬁg%ﬁg(@t groups under conditions well known to
those skislled in the art (e.g. for conmpounds of 1 s formula XLII A in which
L' represents OH hydrolysis in the presence of an alkali netal base (such
as KOH) and (a) Sof catipeusds wénforfielagl ietwiainblR' vepresenorC i, xalkyleswhickr eof ) ;
or (2) a conpound of formula XLVI, as hereinbefore defined, in the presence
zo of a conpdkirld SeTury a% rawbstitetad 1at the he? cdarbrt drdates itaethe bispidinanpl e

ot "Compounddibpeir RO SPRUIETAHER ShSutie ePEPEALy flbimelo B & oo-
Sl PR nown (el @ atolAbioR sEBHRALAL 8 biflect R b S B e RBR O PR
be prepaned daorrgpohdion @mpowrer sdpanthi XY 1L aghetsidbeford aefitdd with X, VO

02/ 030902 48 O R~ O XLIX Rd \O :
compound of formula XXII,

/>—-R1a XX“

Ya
wherein Y? represents O or N(R®), R'* represents C,.;, alkyl, optionally
substituted with one or more substituents as specified hereinbefore for R

15 and R®is as hereinbefore defined, for example as described hereinbefore for

preparation of compounds of formula I (process step (c));

(v) for compounds of formula I in which R' represents ~C(O)OR’ and R®
and/or R represent C,4 alkyl, reaction of a corresponding compound of
20 formula I in which R' represents -C(O)OR’ and R* and R® represent H with
one or more equivalents of a compoﬁnd of formula XXIII, =~
RY-L? ~ XXIIT
wherein R?’ represents C,_4 alkyl and L? is as hereinbefore defined, in the
presence of an appropriate strong base (i.e. a base capable of deprotonating
25 the 3,7-diazabicyclo[3.3.0]octane ring at the position o-to the nitrogen
bearing the -C(O)OR’ group (e.g. butyllithium)), for example at between
-80°C and room temperature in the presence of a suitable solvent (e.g.

N,N,N'.N ’—tetramethylethylenediamine, THF or mixtures thereof);



wherein R and Rd are as hereinbefore defined, with either: PCT/S E(12/001
S2 (1) a conmpound of formula XLIII, as herei nbefore defined, or an N5
pr ot ect edywo&@e0ody benzyl) derivative thereof, for exanpl epgipdesyceadi tions
as described hereinbefore in respect of the preparation of conpounds of
formula XXXVI11; or (2) a conpound of f3érnmula XLVI., as hereinbefore
defined, in the presence of a' conpound of formula XLVII, as herei nbefore
defined, for(woxiotnpiidrls EORGULMSvRIhARSCT, ThRE, i oaes, if3-r espect
of the pr epa(rgti on of conpounds of formula XXX X gg?rép}gjtlf?l{ggj g¥&g%ﬂrérrul a
XLI I B may almiogan iN-ekyddeepveirarse doxigatogrelof sthiei oorresponding 3 vdiespondi ng
. conmpound of f_orrf'ud%a Xﬁ,l |Ain which L' represents. OH, for exanple under
condi ti ons WFYCIRSotAasanapigrogsR of lacspriaspending compovgd of formatal.om with a
dehydrati ng nt._(su as..N.N -di.cycl ohexyl car ii\m.de) in.the esence
. of a sui tabltggﬁzﬁs\e/é?sﬁ 8?%8‘&%%&8 %ﬁkﬁ%g %8“%8@6’&‘33@“3% roe.%wp&e [Q(F may be
pr epar ed by ; i g é}{{& n formula L, R2sa Rx
Rzs~s~~ E R’g?&nﬁzﬁg?ﬁa%ﬁwggﬁ%?iggégidg%lg. Q%é;bz%’ derivative thereof,
wherein Rx, and R2~a to R29 are as herei nbefore defined, with a conpound of
formula ~XLVIIl, as VW O 112/11@30902 PCT/S E112/1101 S2 49 hereinbefore
defined, i n(xh®ormosspaelsaif feirmnkyr I whichve @) aiklyl ghaieholrysmehoamnet hanol
(to produce a]éco pound af fo.rﬂuila ﬁ(LI [l in which L8 regresent s | owner
al | coxy; for@ ﬂ&%g?@v%dér"vl@é dhe pdsd erelmis sached tarmPogdiagabisyelhose
descri bed iR, [ ten l'i_cati on 97/.1.194, : at between
50Cand ro %‘13@%%?%h(>mﬁég$g trﬁéablngsélﬁc f 3%@@??5’103?1%£§'368P%t§n%f t he
cyani de jpony n ' i r xn1egoYe] mul a
T S SR ohd o e f T e Sind BECL Pea
or anal ogougotnmlaFX&Idesherchddiomn dednedciohedimpleatdboid Bmp&aRde (1985) ) .
Conmpounds of formulae XLVIIIA and XLVIIIB may be prepared by known
t echni ques, thopreseaspiad at eppripitpte @rganic mobnd ees Igbﬂﬁ)r;iﬂoﬁdvvied By
Het e~~ocyclic .0l aem 20, 321 . npounds of _fornula L may be prepared
by known te@HﬁS&ﬁté‘%I} (Pﬁlpglg'geiﬁéi l%cc,t:g%rm?s‘r?@c?cpﬁ ﬂé%@b@%@@%@r-mm bed
in Internati t | h.cation WD 97/11945. Conpounds of formnulae IV,
Vil, VIII, ;%9&&P?P&>§?{ITH‘§@<F\95’ XV, XVITT, XX, XX, XX, XXITI, XXV, XXVI,
XXVEL, XVETT, XXX, X' ~XI, XXXITA 20 XXXIIB, XXXIT1IA XXXI1IB, XX XV,
XXXV, XXXVI1, XL, XLIV, XLV, XLVI, XLVIl, XLIX and derivatives thereof, are
ei t her conmméy)caiveysipuadf aisd subsiiteetnawR’ to hinethei usingt techniques mesll be
obt ai ned eiiher by anal og th the processes described herein, or by
conventi ona m@%ﬂﬁéﬁ?&?%ﬂ WUESAIL OF accordance with standard techni ques,
fromreadily available 2s . starting materials using appropriate reagents
and reaction conditions. For exanple, transformations giving conpounds of
formula | (z)%onReRE68 Df JngPR' éf&%t(oeﬁnotﬁér) usiﬁ$ kec ues(\gvla%l WBwp () (0),
(p), (q), (v), (y) and (z)) may, ere approprtate, be per orrrecPon
i nt er nedd at thosemkileddn tHe actl osed herein (e.g. conpounds of formulae I, VI,
X, XI, XV, XVII and XIX) to give other 30 . internedi ates that are useful
in the synthesis of conpounds of fornula I.

Compounds of formula II may be prepared by reaction of a corresponding

compound of formula XXIV,
Re Re R
H—N N—H XXIV



VI'O 02/ x ~11902 PCT/ SEU2/ (10152 50 Substituents on the aryl (e.g. phenyl),
and (if appropriate) heterocyclic, groups) in conpounds defined herein may
be converyedolgosas her clai med substituents usi ng techni quegtighlndigown to
those slulled in the art. For exanple, hydroxy nay be converted to al koxy,
phenyl may be hal ogenated to s give haBephenyl, nit~~o nay be reduced to
give am no, halo may be displaced by cyano, etc. The skilled person wll

al so appr ecivghérelRE t(‘!éf(f'zﬁb!%ssde?élﬁﬁéi@re’sbl@ﬁﬁéd R ﬁélﬁ{d QPPAJnﬁI ?U

i nterconversions and transformations within dertain to conpounds of fornula
| will proviX¥lhtdseherenthedoreddefofeds ddsmvkaanple o desxivedl lesredefnsyior may be
~reduced to hydroxy~ or allcylene, and hydroxy may be converted to halo. The
conpounds ofSYRHgsisicempanndspt 6@rrwollépme$8rsinpmb| r reaction mxtures 15
usi ng conventional techniques. It will be appreciated by those slcilled in
. the art that, in the process described above, the functional groups of

|nterrred|at Hqad ed by protecting
gr oups. %ﬁgﬁ&%nal éfg %@g Ilphxagﬁy 53 ?%%ré(fp IFJM@%%FBQ%% rrFl%I ude
hydr oxy, ame'it@m%ﬂéj cORIpRNTS bEfodmiuth ITSW wRhe Pr ot ecting groups for hydroxy
i ncl ude trlaIIryI5|IyI and diaryl al kyl silyl groups (e.g.

tert-butyl di(pt Bteprésents Vet nmytbd pi*epﬂreahjoys:ohylmg)a cbmpnsahdilxbf Sartnil] -
tetxahydropyranm aI Kk Icar bonyI ups (e. met h 2s and

et hyl car bonyl ereiPelE éeﬂﬂfeéit sl 362%6 i ncl ude benzyl,

sul fonam do (e.qg. ben b ), tent-butylo bonyl ,

9f [ uor enyl r net hoxycar g‘b%%@rﬁgzgésl?oxycar bonyl . ml e pr ot ecting gr oups
for am dyno and amdigdo Iﬁdﬁ" g ot ectl ng
groups for car b(\);‘%(h <1|§1C aéchnll3 ﬁhzcé %@%ﬂeﬁéﬁﬁ? (g%nzyrb!%% OD%

112/ 0G119112 PCEk&]}EQﬂéQBé&?e@knerﬁﬁhﬁél@hﬁ(Hrl on and deprotecti on of
fiinctional gboups may take %ace before or _after any of the reaction steps

descri bed hé tBoBa‘paJ¢®ntSP|M )t-Zﬂ@ngprmmN(Rf‘é)/lsthtalcherbueﬂlei carbmcatodance with
t echni ques which are Iuég hose skilled in the art and as
described herei S?If‘%% d Bde#o%@t ndo@‘i"tb’érp§enr§s%|‘r9 @e¥chs bed in

"Protective Go J.WF. MOme, Plenum
Press (1973), d&a‘éﬂo&gwﬁg@ pé&{r%icg’fg ﬁ%%g%llhem s", 3rd edition,
T.W Crrneene & P. G M REoZW(IpR*W | ey- I ntersci ence (X838 - Persons skilled
inthe art will appreciate _that, in order to obtain corrpounds of the -

i nvention in anwdietenmit, iR, arglnd, arens Serainlpefons defivted, M raecqapyigid et ,
manner, the individual process steps nentioned her ei n may be perforned in a
~ s different ofer@ulaza¥V8k the individual reactions may be perfornled at a

different stage in thes iroute (i.e. substit< may be added to
and/ or chem cal transi‘om)"%ﬂs performed upon, di f*g%ﬁt intermediates to
t hose associ ate -Liyre |1 depend
o ool oo o AR I dEpR it iR M gl (35 OBRs il B, o
present 20n a pagahd Lubﬁaszlqefsmbsfowa@ﬁne‘dhe avai lability of hey internediates
and 't he protectl ng group strategy (if any) to be adopted. Cearly, the type
of cheni st r jn bpivedsesdinder lconditipnge mhéch are wolbiknewaf torthagresitilledhan thes used in
the said synthetic steps, the need, and type, of protecting groups that are
enpl oyed, afth t he sequence for acconplishing the synthesis. 2s It will also
he appreciated by those sldlled in the art that, although certain protected
derivatives of conpounds of formula I, which nmay be made prior to a final
depr ot ect i OEoniRRds &Y BRhuROHSeHS v NRCRLAL:RR! cqczl sgeh,  they
may be adm ni stered parenterally or orally and thereafte rreta olised in 30

t he bodgst orémesmtso-r@:hlfndls veificl R&° repreésehisod, yalkyh -B-grybbar-Bedef egiycal |y

V1' 0 02/01i119(12
altematlvely be prepared by reaction of a compound of formula XIV, as

hereinbefore defined, with a compound of formula XXVIII,

RO o
R J\/“\ XXV
B OR#?



PCTI SE02/ 00152 active. Such derivatives may therefore be described as
"prodi -ugs". Moreover, certain conpounds of fornmula |I may act as prodrugs

of ot her yhgls of formula I. 5 All prodrllgs of conpqu\§ errulal
are inclu gic}ﬁ\sfq)\nth?n the scope of the invention. Those skill E?En/mtlhe art

wi |l also appreciate that certain conpgunds of formula I will be useful as
internmediates in the synthesis of certain other conpounds of to fornula I.

Some of the gkl RUeRY iRl Bed d Us NRLEIBOREST RIRES, @&V%k mﬁ?&%d' ng to
a further aspect of the’invention there is thus provided 31 conpound of

fornmula |1, baswbar emtiedtotenpahiunede (@ r200)dad rbfkix Wbﬂl?eﬁsﬁuﬁeonﬁfth@ I
represent t 5 H then R does not represent (i) Cl_~~ lryl optionally

" substituted pbszsear»g/lofcﬁ spidable Hase )(e,gc(pgjasgmm |C@ﬁmnla§'3)sm§15tlil t&IPPEII'Dlm’t@]I ) or
(iii1) tent-but ar bon ted . derivative t

Corpbund o eI Soigr [eharondall, & %WP%&@V SRV e BT vat | ve
t hereof; .(c of, el f 0 a pr

ot ect ed aerl)f%g foq{emﬁgéjeaofCH’( g}%&c%ﬂlpoun 1@% é%lﬁ%qugégfgaggmé)

her ei nbef or @udef toEHioRY that Bfeox‘v%‘kﬁgwﬁ%'tﬂ@ste's‘l@llé&‘ﬁfﬁl‘éfart (e) a conpound of
formula XV, as hereinbefore defined, or a protected derlvatlve t hereof; (f)
a conpound of fornmula XVII, as here| nbef ore defined ' (provided that Wnen B
represents Z, then R2 represents -E-O goptl onal ly substituted aryl)), or a

protected dérampeunds ofidemonla Hhdn (whic SompooseainCofsorliyldneamayXpe 25 as
her ei nbef ore def| r a protected derivative th nds of
formil'a 11 EreRa g be e ST ReP AL B s G ioeRuy S dhon R
represents -C(O)XR~ then: 30 R3 mwes not represent unsubstituted Cl_1.2
al lryl; ~'~"0 02/ (1l 0902 53 r/epresents aryl; X represents S

PCT/ SE02/ 0111 S2 \B b/§ XXIX

10 . '
wherein A® represents a direct bond or C;.4 alkylene, and R:L R} R*and B

are as hereinbefore defined, with a suitable borane or borane-Lewis base
complex (e.g. borane-dimethyl sulfide) in the presence of an appropriate
solvent (e.g. diethyl ether, THF, or a mixture thereof), followed by
15 oxidation of the resulting borane adduct with a suitable oxidising agent (e.g.
sodium perborate) and then conversion of the resulting OH group to an L

group under conditions known to those skilled in the art.

Compounds of formula III in which A representé C,.¢ alkylene and B
20  represents -Z-N(R*)- (in which latter case Z is attached to the carbon atom
bearing R* and R’) may be prepared by coupling a compound of formula
VIII, as hereinbefore defined, with a compound of formula XXX,
HNR*)-Z- C(Rz)(R3) A*OH XXX
wherein A®, Z, R% R’ and R* are as hereinbefore deﬁned for example at
25 between room and reflux temperature, optionally in the presence of a
suitable solvent and/or an appropriate base, followed by conversion of the

OH group to an L' group under conditions known to those skilled in the art.



(b) when Ra to Rf all represent H, then Rl does not represent: s (i)
-C(OXR ; (ii) unsubstituted, straight-chain or branched Cl1L 4 alkyl; (iii)
unsubsti t (ot Bfeedhs ai ght -chain or branched C 1:5 allryl; (ipgpsghifiight - chain
or branched C1_4 alliyl substituted by phenyl (W uch latter group I's nono-
or di-substit<lted by one of fluoro, chgsoro, i o brono, nethyl or nethoxy);
{v) straight-chain or branched Cl1 4 al kyl substituted by one of fluoro,
chloro, bro ; i I LOUEY NS S UPSd it by one
or two met hg%m r oﬂt}?ogsgf;)tro(r@ihglg% %%%%@%h@?ﬁﬁé?@b?aﬁ%ﬁ C?ig(?gz aﬁ%’l
substitt>. téw pyeparel by étidation ofscartdspbadingr esmpomishyf foreilaoKy iar
. phenyl; (vii) straight-chain or branched Cl1_4 allcyl substituted by hal o,
met hyl , net WolxighoB eepy¢sentscyZR-, mdmreimedt & aPtherei %yfore Hetfied; ©f OhRSa,
-C(OXR, -CCONRs)RSa, -S(O2R~, unsubstittited, cycli.c or
. part-cycli c/%@%ﬁé]%? c&IRéE_F‘QPéﬁP%&‘E agroust at FFVT?bqgu idising BBt (Eef-ni nat ed
by, or 1 I t). O . i t:<i nd/ or term nated by, one or
nor e gr(C):ﬁps%égf)g%‘t)eagﬁfdrno%ﬁfls)g}ﬂ%g)?é%%gr‘?’éﬁg\r}?tro, phenyl (which latter group
is optionally substituted by -OH cyano, vitro, C2_~ alkyl (optionally
term nated by 30 -N(H) C(O) OrR23a), C2-~ allcoxy, Hetl, aryl (which aryl
group V4' QadripdutB i ¥adndld \PERYSiE fi2parkd 11 a2cordynoeovith eechubipics thited wi th
any further aryl groups), -N R24a)R24b' -C(0)R24c' -C(0O ORz4d’
- C( O N( Re4e pre iepown p kaRg) sl © ariN. {ererangile) cqpmpusyiradiformula V
-N(R24m s(O).2 S&i _S(O nNR23~~ -05(0) 2Rz3a and - S(O 2N(R2an) R2gp) ~ napht hyl
(whi ch Iatté?%}1 p is optionally substituted by one or nore groups
sel ecteq,from-0OH, cyano, halo, nitro, Cl_~ alkyl (optionally term nated by
-N(H C(O OR23a), Cl_~ al koxy, Hetl, aryl (which aryl group may not be
substituted (W tIB fpredentd LCHNO! and W réprosids) O mby Ré . by faclibR 4,
-OQOR "~ @-qu{l(RMG)RZZ(fe'. _N(RZ?-)C{O)F224l|2J>Jg -W) O N R2a~) Rzay
-N(R24m) S(O) 2R23f" a - eqrapeiRRB i fa@B{udh 2W2B dasa i reisb&fore\( defiredRAwHih a-letl,( 15
-C(ORSa, -ORSb NR-)Rsc~ -C(OXR., -C(ONRg)RSd and zo -S{0)2R9; . (ii)
Het 2, - C(O) RSa, CD@(P@Pnélﬁ%,fom@e@%ﬁQ) RSd, -'S(O 2R9, .unsubstihlted, cyclic
or part-cyclic/acyclic C4_12 alkyl, or Cl s allcyl substitt>ted or
term nated by, or C6_1 al kyl, optignally 25 substituted and/or term nated
by, one or nore groups sel e%(\ed/%&v cyano, nitrxxxphenyl {which latter
group is optionally substituted by -OH 30 hal o, cyano, nitro, Cl _6 alkyl
(optionally term nated by R3

15 wherein R’ and L% are as hereinbefore defined, for example at elevated
temperature (e.g. between 60°C and reflux temperature) in the
presence of a suitable base (e.g. potassium carbonate or NaOH) and an
appropriate organic solvent (é.g. acetonitrile or toluene/water), or as
otherwise described in the prior art; |

- 20 B
(2) R’ represents H, B represents a direct bond, C,4 alkylene,
-Z-N(R*)-, -Z-S(0),~ or -Z-O- (in which, in each casé, the group Z
represents Cq.4 alkylene attached to the carbon atom bearing R3 yandY -

repfesents O may be prepared by reduction of a compound of formula

25 XXXIIA or XXXIIB,



CVOU/Uid (12 55 PCT/SEU2/ (1111 s2 -N(H)C(O OR23a), C~_6 allcoxy, Hetl,
aryl (which aryl group may not be substituted with any furEher aryl
groups). wEaganE24b - GO Redc’ - GO QReda- - OL0) N Rede pahlegyniieR240)
O R4h -N(R24i) C(O N(R24j)R24k’ -N(R24m s{O 2R23b" -S(0) nR23~

-05(0) 2R~3d and -s(O 2N{ R24n) R24p) ~ naphkt hyl (which latter group is
optionally substituted by one or nore groups selected from-0OH, cyano,

hal o, nitro, C~_6 al kyl (optionab‘,y term nated by -N(H ¢ O OR23), G -6

al I coxy, 1o Hetl, }” (WhICh ar group may not be subgfituted with 'any
further aryl groups‘? a) b~ - O R24c~ -

. - 0){Rzde) R24t; -N( C OyR24i ~~ - N(R24t) { 0) J) R24k

-N(R24nm) s(~) 2Rzsb~ - S( O nR23~+| - OS{ O 2R23a and - S( O 2N{ R24 2R24p) 15 Hetl,
-C(0) Rsa~ -ORsb _N{Rs)Rs~a C{(b) ~R, 20 -C(0)N(R8) RS ~ and”* S( O 2R9~ (|||)
. Het2, -C(O Rsa, C(O)XR‘XXXI@(O)N(RS)RSd -S(O 2R9, ureE ituted, cyclic or

by, or s F’zaély‘éf'yl'»e‘%sﬁﬁéﬁsﬁ'ﬁk 18 <R o8™-Bd)orort & o gty 58221 or
TN Re) RS- - & O L bty B Bt ot b G B

PC '/ SE112/ Ul | |3 dchéd {d the daelich atofd B3dRei RHCED esent%(alf\gcﬁﬁbﬁ?
-S(0 2R~; unsubstituted, cyclic ,0r Qart cycI ic/lacyclic 4 ally or Cl_s

al Iyl substitut & malktyé:mu ratde ®*pR* candCn._b ak khdremﬂ)bfdreaﬂéﬁ/nesiub&trl tut ed
and/or terminated. by, one or nore groups selected 5 from cyano, nitro,
Hetl, -C(O) RSa, exmnpdy pasbem@@m)-i(ﬁ and(ropiy RelRature B Hopesemt ofoRsb
(vvherel n RSb repres nts ~ al kyl (ﬁgél onal | y substituted and/ or

t er m nat ed by offE! 61? C%@BP’E’D s Het cidi pBNARIOAPIIEE QTZATROXY,

of formia vt Spispt e TERNS BRGweASl ol kel i Rlerblt haction Mhen Ra
to Rf all represgtedifng ihREmBARUD foi @(alﬁ?lé@t) £dém rt@ %?ﬁﬁtteslrpjthél

all cyl ene, then 'R4 does not represént a phenyl group t t 1s rmono- or ~5

di - substibt ut ed Ilpyesenee 0bf fd uwitablec dae o(e.pr ssitgh hydrbohatet Bekyan (b) when
Ra to Rf all represent H and the group -A- RZMRS)-B- represents C-_5

al kyl ene, or qammmgmt@ﬂmagmlwnn(w peetpmitile)t hen R4 does not represent
a phenyl group that is nono- or di-substituted by nethoxy; 20 (c) R4
represents naphthyl or Hetl 3, both of which groups are opti onaIIy

substituted e haI o,
nitro, ClL_ 6(a k;ﬁ]%?o |on§ll ?%%P%ﬁgfa%(ﬁ %ﬂﬁ&%’m%% S‘(@ 6  al koxy,
Hetl, aryl, -N(R2 Bhic C %ﬁa f
- N( R24 ))C/:( o) R221h @) Eﬁa}l)}g(lgg%%%ase%@~ - ZRZ%%%S%% %éSbg) E%?O) nR23~
" OS( 0O ZR23d~ -S(att)lq}N(dleti')eRzatboarwom aring E. aendafY etk &t Dy nayxos or R4
represents phenyl substituted by or nore substituents selected from -CH,
cyano, vitro, CPrepaed By @apetioaol v cemmonadeat plpronly) BER B30y, 2-6
al koxy, Hetl, mﬁg N( R24a) R24b' - C(O) R24c' - C( O OR24d'
-C(O N(Rz4e) R24

R3
R4 ' : R4 /&
. R3
XXXIHA XXXIIIB

wherein R*, R* and B® are as hereinbefore defined, and B® is as
20 hereinbefore defined except that n represents 2, in the presence of a
suitable oxidising agent (e.g. mCPBA), for example by refluxing in the

presence of a suitable organic solvent (e.g. dichloromethane); or



V4' O 112/ (16119U2 PCT/ SE112/ U(11S2 57 _NrR24g1C(OLR241t"’

AN R24i | Or O NrR24j " R241c' _N R24mlSl O1zR23b -SW nRl z3cl, | ~S~~~zRz3a al nd
-1 S(1 O 2IWd Reovad) RR4P | | 1 1. Medical and pharnaceuti Cleridgs, /gy sPmpounds
of the invention are useful because they possess pharnacol ogl ca% activity.

They are therefore indicated as pharnmacguticals. Thus, according to a
further aspect of the invention there is provided the to conpounds of the

invention f Q) U réffre g BRI Ghlich %ﬂdﬁpp@&éﬂrewn@sr C,} BEcyiepaupgsgof the
i nvention exhibit nyocardi al el ech ophysi ol ogi cal ac%|V|ty, for exanple as

denonstrated in tohhe teston ateacbédran R&| ol Y~@pidsentsodiBifdsvhetein et

. invention are thus expected to he useful 199 both the prophylaxis and the
treatment of ar rBREeSeRE a&(OFRR | op=ax(Q)RI armay bearepaigdveshey¢lisatian

arrhythm as. zo The conpounds. of hﬁa?@e ntion are thus indicated in the
_treatnent or prd Moﬂﬁurﬁﬁoi@ 'u(ifc \«gses; or inindications related to
cardi ac di seases, in phich anhyd hm.as_axe believed to play a nmajor role,
i ncl udi ng i schaem ¢ heart, di-sease; d n_g §, attack, myocardi al
infarction, heart failur e,O cardi rger ﬁ{} t hronboenbolic events. 25 In

the treatnent of arrhythmias, cghpounds of the invent¥eHVhave been found to
sel ecti vel y delay cardiac repol ari zation, thus prolonging the QI interval,

and, in particulwiiereinoR&X hepidseatsa{O)OR ' Ecbi Vi (0),R AP tHopghegampoypds of
the invention have been found,to Xhii it clzass [T activity in particular,
inthe wo 112/6@3@@@@@@% BEIRZP1RYE 2nd Is'sareras dtereinbe fifre alefinyd hior as,
their nodels) of activi tg)si s/ ar§o¢10t negessarily restricted to this cl ass.

According to a fUAtRe? 2hSBEEe, _H‘Bdirﬁ Bt IPBRCIaE @ the PReeRAcge’t & et hod
of s treatment ol 6V IO S0l hyBES188), CAMRELSERATTL AR @l on of 2

10 dichloromethane, water, or a mixture thereof) and, if necessary, a

phase transfer catalyst (such as tetrabutylammonium hydrogensulfate).

Compounds of formula VI, IX, XI and XV may be prepared in a similar
fashion to compounds of formula I (see, for example process steps (a) to (c)).
15
Compounds of formula XI -may alternatively’ be prepared by reaction of
corresponding compounds of formula I in which R represents -E-OH with a
compound of formula XXXV,
R¥S(0),Cl . XXXV
20 wherein R® represents Cp4 alkyl or aryl (which two groups are optionally
substituted by one or more substituents selected from C.4 alkyl, halo and
nitro), for example at between -10 and 25°C in the presence of a suitable
solvent (e.g. dichloromethane), followed by reaction with a suitable source of
the azide ion (e.g. sodium azide), for example at between ambient and reflux’
25 te_fnperaulre in the presence of an appropriate solvent (e.g. N,N-

dimethylformamide) and a suitable base (e.g. sodium hydrogencarbonate).



t herapeutically effective anmount of a conpound of the invention to a person
suffering from or susceptible to, such a condition. Pharmaceuti cal

pr epar at i Qigsozifoohpe conpounds of the invention will normalploy/deg200152

adm ni stered orally, subcutaneously, intravenously, intraarterially,
transdermal |y, intxanasally, by inhal atdion, or by any other parenteral
route, in the formof pharmaceutical preparations conprising the active

i ngredi ent. eEérﬂgéurﬁﬁ_&"fBﬁﬁﬁla@@%%a%ds% HRPeparsd b?%éa‘éti@ﬁ%@'c%nﬁfouha@fgam c
acid addition salt, in a pharmaceutical I'y ‘"accept abl e dosage form Depending
upon the di sfordiala I Headinbeford defired] withtaasbmpeindad{l foasulaPEX KoL e of

o adm nistration, the conpositions may be adm nistered at varying doses. 20

The conpounds of the invention Nal so be combined with any other drugs-
usefill in the treatnent of arrhytlunias and/or other cardi ovascul ar

. disorders. According to a further aspect of the invention there is thus
provi ded a pharnmaceutical foR +tRh—pel udi ng a conpound of the invention

in 2s adm xt<ire with a pharmageutically accepkaRki/p adjuvant, diluent or
carrier. Suitable daily doses ] of the compounds of the invention in

t herapeutic treatnent of human®4are about 0.005 to 25.0 ng/1 g body wei ght
at oral admnistration and about 0.005 to 10.0 /[ kg body wei ght at
parent er al 38herg R, 3t s & Fokt arpl bt &ieasherqimbriare dfingd; foy prample wirderne

conmpounds of the WO ,02/ Ul O19U2 PCT/ SE02/ 00152 .59 i.nvention, in

t her apeut’i ¢ at@@%ﬁ”%rﬁ“é?“%n@nﬁ“&?e%ﬁ’g&dzéﬁ efgrey .roﬁ’r?'gf hestiPinei ght
at oral adm pi.shzatii ﬂgg 5.0 ng/l cg body wei ght at

par ent er al a%%@??gwon. 1% %Ee)c%(%%p%g)u(%gs of the invention have the
advantage that they are effective against cardiac an~hythm as. Conpounds of
the invention may al so have the advantage that they may be nore efficacious
t han, be | esGompsindst dfaformuba/ & Vantayedttenativalygee pfepatad by reple¢amdnt difng

exhi biting any conbination of class I, class Il, class IlI. and/or_glass IV
activity (esheciQi groupaq alCWPB?dIEEa%%nPW@CPf\IJPWukani dBdel n™t o cl ass

fever sl dPPIECERS (FrarufigRa T Boe iler B0 g als BT i ch o

to~sczc~es gl é&%@n%@?ﬁt than, be nore easily absorbed than, or that they
may i s have ot her useful pharnmacol ogi cal properties over, conpounds known
in the prior art. Biological Tests 20 Test A Primary El ectrophysi ol ~i cal
Effects I n Anaesthetised CGuinea Pigs Cuinea pigs weighing between b60 and
| 100 g wer e Gemgourmdre ehi feamstlaweXd Thomayd bQ)rPI@Paﬂeéag?y offactigek obefor e 't he

experinent and had free acce t.o.f oo ' 1 ap,wat. ri,ng that..period. 25
A)r(lgeslt hesi a S$R4ESP Bgc?ompoé\%%i q{fﬁogﬁgﬁ} ggﬂgtalagihﬁfeéﬁ?fg% g?gﬁeéﬂt"ﬂﬂg?b: t al

40 to 5 d i_nt: i i f
bi oot pr Bso il o RGN NCHS HRROERS toibd, 386 SR ufldrtly 1100
drug i nfusi ofiglogoble estinditthRClo GiRe dREaEb&l desiniTotehforl thESyithési¢ @for di ng

compounds:of formula I (process step (a)).

Compounds of formula XVII in which A represents C; alkylene and R* and
20 R’ together represent =O may be prepared by reaction of a corresponding

compound of formula XXIV, as hereinbefore defined, with a compound of

formula IV, as hereinbefore defined, for example as described hereinbefore

for synthesis of compounds of formula I (process step (b)).

25  Compounds of formula XVII in which A represents CH, and R? represents

-OH or -N(H)R' may be prepared by reaction of a corresponding



30 of ECGs (lead I'l1). A thermstor was placed in the rectumand the ani nal

V1' O 02/ (11i 0902 PCT/ SE(12/ (111152 60 was placed on a heating pad, set to a

rectal teWzﬁaWﬁ»? of between 37.5 and 38.5C. r A tracheotpemiphdsper formed

and the animal was artificially ventilated s with roomair by use of a

small animal ventilator, set to keep blgod gases within the normal range

for the species. In order to reduce autonom c influences both yogi were cut

in the neck,comyshiddSofMBirk] X Rrepienabaibefiie dften wmﬂar@»és&@!éﬁh 0f15

m nutes before the start of the experinent. to The left ventricular

epi car di um vasmelep¥sed hbieigbdfefd dsfintel] fohexampicony desuribed kersinbafatesi gned

_suction electrode for recording of the nonophasic action potential (MAP)
was appl i ed foBsymbesispf comwungmpébmlﬁmopsssm@ epci Tode was kept in

position as |l ong as an acceptable signal could be recorded, otherw se it

. was noved to a new position. A bipolar electrode for i s pacing was clipped

to the left i Pacy 2 i Lce t dicastolic threshol d)
was p’erfgr ne@:gr\{/}})wdas o?ﬁfg oun‘gan)ég Ig%?é% gﬁ{lﬂay%%%ﬁ?acgﬁp Iaa_?%Te.Sp%_ NBeart was
paced at a fyagunalofifshuldln e Hehenthidbide teBUwith Al@nththindSf Yoyt € every
fifth mnute throughout the study. 20 The bl ood pressure, the MAP signal

and t he | eadXXXVHECG were recorded on a M ngograph ink-jet recorder
(Si emens-El ema, Sweden);. All_signals were collected (sanpling frequency
| 000 Hz) on a PC duriAg-€H&)-Last 10 seconds of each}\é@é%ﬁg sequence and the

3t ovsor SRR AR ARG 0T A0 N b BB
anal vt el EREShe SRl AP Sl e AR KALD (B BN S B S 5 |

test procedyhepeRBsdesdRtsidiablebisens.gt WrthAsind ONpdtadsiviB Cartdnaey and 30
m nutes apart, during both pacing and sinus rhythm After the sécond W' O

(12/ 111119( iad Qo Biatd 28rganid sudveit (e grtohusine roe doshdonogiethdre) f i rst dose of the
test substance was infused in a volune of 0.2 nmL, into the jugular vein
catheter for 30 seconds. Three minutes later, pacing was started and a new

recording \A%orﬁsgl?ridslzci)fv formula XXIV in which R® and R® both represent H may be

15  prepared by reduction of a corresponding compound of formula XXXVIII,

Re Re 0
H—N N—H XXXV
Rf Rd O

or an N-protected derivative thereof, wherein R® to R are as hereinbefore
defined, for example at between room and reflux temperature in the
presence of a suitable reducing agent (e.g. LiAlH,) and an appropriate

20  organic solvent (e.g. THF).

Compounds of formula XXIV in which R* and R” both represent H may

alternatively be prepared by reaction of a corresponding compound of
formula XXXIX,



m nutes after the previous dose, the next dose of test substance was 5

adm nistered. Six to ten consecutive doses were given during each

experi menfyo Rakdeanal ysis O the numerous vari abl es measupgg/sief/ddss

anal ysis, three were selected as 1o the nost inportant for conparison and
sel ection of active conmpounds. The thre®g vari abl es sel ected were the MAP
duration at 75 percent repolarization during pacing, the atrio-ventricul ar
{AV) conduction tinme (defRenedras the interval between the atrial pace pul se
i ar MAP} during pacing, and the heart rate
(defined as the RR intervah_dgri sinus i s rhytlun). Systolic and

. diastolic blood pressure refmeasured in order to j udge t he haenobdynam c
status of the anaest hBfided animal. Further, the ECOMXchecl ced for
arrhyt hm as and/ or nor phol pgt kfges. The nean of the two control

. recordings was set to zer the effects 20 recorded after consecutive
doses of test substance re pipressed as percentage changes fromthis
value. By plotting these percentage val ues agai nst the cunul ati ve dose

admi ni st er ey DEf QUG BRAER" ABAVERAD thikoR@F1BASS R G0l R GARSLEUGL as
dose-response curves. In this way, each’experinent generated three
dose-r espongereéiibefose defiged, ok ithidudoniat broa proteeteioderidtize theral¢éigon tine
and one for the sinus frequency (RR interval). A nean curve of al

exper i ment s beerylemuee), bt kxampls underbstrahtiensvas deatmbgdhiredntearrdiopet ency

Z%‘LE‘??%’E[ S f%?ér%v lgwiéq%%i W@%B?%Ytﬁ%ﬁiée&‘%?i%ﬁﬁﬁ%ﬂs GHepbR s
ri et s . ! .
02/ 11111002 TREY /adoebfockEr By PESU A0 1 o OEREHR T Ra Bt xs - o,

index to aswﬁge_ BEreGhane phdsensd BEL ARSI RIRGK ¢k, RAKBEUNST alddforgent
under investigation (D 10}3. Test B s d ucocorticoid-treated nouse

f brobl asts gsuch amgethanol)detle®iF)hl ockers of the del ayed rectifier K current
| C50 for K channel bl ockade was determined using a mcrotitre plate based
screen met hod, based on nenbrane potential changes of glucocorticoid

treated nou f brobl ast Th ane tenti al_gqof .0l ucocoi.-ticojdlo
treat ed 1%@@@%}?@%@?@%@% EHW@E‘?c}hg PP@&% g@@ﬁﬁﬁ@eﬁ?nttlﬂ‘étgb’ soxonol
dye Di'Bac~~3= i l.dibgfrei [.Ng: l{10 e |laser
i magi ng pl at%éldr g:’der ’ f‘gﬁagﬁ).ﬁ @pfgggg%ngﬁﬁﬁﬁgﬁ%@%ﬁéf Pgﬁﬁgégfassi um
channel was acpstdeestd thePsedirt Rlesdimst & YOS AVRiHE.S6188B9F 11896 thdre

gl ucocorti coi de dexanehasone (5 ~.~M. Bl ocl cade of these potassium ~s
channel s deplidchosusedof whichi duwonlbiems ues harelsy indomgorated bicredersade.f | uor escence

of Di Bac4~3>. Mouse Itlc fibroblasts (L-cells) were purchased from Ameri can
Type Culture Collection (ATCC, Manassa, VA), and were cultured in Dul beccos

20 nodi f.ied di 3 i ' fo % vl /vol ),
peni ci | Il!isn g%gﬁ ﬁlﬁé%ﬁﬁﬁ%%&hﬁ&i &%&&&l’gefl ﬁﬂclézd?{ﬂg?éé g}la?ynﬁe)é_-.L
gl ut ani ne (%r%&edm?%h 1idP8 eflfcinwerdonashaged every 3-4 days using
trypsin (0. [l I'n cgl ciumfree phosphate buffer ed saline, G bco BRL).
Three days prior to experinents, c&3IR3uspension was pipetted out into
cl ear 25 bottom bl ack, plastic, 96- | plates (COSt?/L% at 25 000
cells/well. The fluore RMQNQF G4<3=<(Di Bac bcul ar probes) was
used to measure nenbrane potentidl. D Bac4~3~ nmaximally absorbs at 488 nM
2Egr gren dt Z . alyiSin Bt rdpBamts &7, aticfleRt, SXORPheseRARIHIBIS Yromdesdiddse! v

and A®, R? and R? are as hereinbefore defined, with a compound of formula

20 VI, as hereinbefore defined, for example at between -25°C and room
temperature in the presence of a suitable zinc(Il) salt (e.g. anhydrous
ZnBr,), an appropriate catalyst (e.g. Pd(PPhs)4 or Ni(PPh;)4) and a reaction-
inert ;)rganic solvent (e.g. THF, toluene or diethyl ether).



30 pH 7. Due to its negative charge, the distribution of Di Bac4t3~ across
t he V1' O 112/ U(i W9(12 PCT/ SEU2/ U1l1l1~2 63 nenbrane i s dependent upon the

transmembgangeeential: if the cell depolarizes (i.e. theceREhbdis£erior

beconmes | ess negative relative to cell exterior), the D Bac~~3~
concentration inside the cell increaseg4 due to electrostatic forces. Once
inside the cell, Di Bac~~3~ nolecules can bind to 5 |lipids and proteins,

whi ch causegopoldie" §RERniula m\qsmg% BRIpasdOm aRflegoud fA8RG] & i zation
will be reflected by an increase in D Bac4~3> fluorescence. The change in
Di Bac4~3~ f losaipeaadnoffovamlalXi éod. dérbnbyheecortaspiriding alohol). t o each
_experinment, the cells were washed 4 tines in phosphate buffered saline
(PBS) to renove all culture nmedia. The cells were then treated with 5 ~ M

D Bac4~3~ (in 180 ~ L of PRS C. e.a hle fluore nce
. reached (ug@?mpo%@é’rf%%mﬁ?mﬁ@ﬂ”%gh Bhéﬁégstboghﬁfﬁﬁg‘gﬁv@%y %IZed,
[ FLI.PR s_j |, RI i 15
measar orint Staeite® P Br R oMb ShirBReR AT o O HRIRSEEE T o
experinments were carried qee at 35- due to the high tenperature

sensitivity of both del ayed rectifygr potassium channel conductance and
Di Bac4~3~ fl uorescence. Tesb.substiances were prepared in a second 96 well

plate, in PBS containin ?\f’ VD Ba 4~?_E. The concentration of substance 20
prepared was 10 times that\of j gesTred concentrati &ilin the experinent
as an additional 1:10 dilutihetm oegUrred during addition of substance during
the experinent. Dofetilide /10 uM\was used as a positive control, i.e. to
ase in fOuorescence. 25 Curve-fitting, used to

determ ne the maxi num i ncr&
determ ne the 1C50 val ues, was perfol-med with the G aphpad Prism program

(G aphpad Sq§.t ] By e Qe
PCT/ SE( 12/ ( 1 | #E5EpkdiEoted AN EAfbrolckleq fle%%at%s?%%dn%gé%gg% Ras iiro
screen was sibctilied i JeHerrodyelit Ghenpabal | (1983)hitld discloburehén sdiigounds of

formula I. 5 The hepatic S-9 fraction fromdog, nman, rabbit and rat with
NADPH as co document are hereby incorporated by reference (e.g. hydrogenation at

10 elevated pressure (e.g. 25 to 35 kPa) in the presence of a suitable catalyst

(e.g. palladium on carbon) and a suitable solvent (e.g. glacial acetic acid)).

Compounds of formula XXXVIII may alternatively be prepared by coupling a
compound of formula XLIIA or XLIIB, -

. Re R¢ L7 _ ' Re Re O
| e
H—N H—N 0
o) |
ReORO) g RO
g XLIA XLIIB

or an N-protected derivative thereof, wherein L’ represents a leaving group
(such as halo or -OH) and R°® to Rf are as hereinbefore defined, with ammonia
or a protected derivative thereof (e.g. benzylamine), for example under
conditions that are well known to those skilled in the art (e.g. where the

20 reactant is a compound of formula XLIIB, reaction may be performed at



factor was used. The assay conditions were as follows: S-9 (3 ng/nL), NADPH
(0.83 MM, Tris-HA buffer (50 M) at pH 7.4 and 10 ~, M of test conpound.

i 0 The reggtd@onas started by addition of test conpound aggskes e mat ed
after 0, 1, 5, 15 and 30 minutes by raising the pHin the sanple to above
10 (NaOH, 1 mV). After solvent extracti4on, the concentration of test
conpound was neasured agai nst an internal standard by LC ~5

(f1 uor escenapiierled@atdmimeflukheniRiaen) R0theOhreb@de SOARAUABIE!RWEMI NG
after 30 mnutes (and thus t1,2) was cal cul ated and used as a neasure for
met abol i ¢ st(abél as YHE)), foblewedantydisation iof thes tesattent dypidwaintearmedine

~foll ow ng exanpl es. Ei<arrpl es Ceneral Experinental .Procedures 25 Mass

spectra wer dNASE sPAdHINS WAk agy wWalk kpewndgi Higse wkillethamdle agt (gkbPREl ner
Sci X APl 150ex ectrometer: a VG Quattro ri pl e quadni pole; a VG

., Platformll fg?ﬁgqonew&h~ Wﬁ%}ngoqge%ﬁhl@%g@gﬁﬁ atform LCZ single

quadni polse mass spectroneter (the latter three instruments were equi pped

with a pneumatically assisted electrospray interface (LC-M5)). 1H NWMR 30

and 13C NWVR (I‘@C?_?Mrﬁﬁeﬁf Jomeile NEVITeGh0Ale BR r&Cy 3 8hclibh Cof a VO

02/ (1G11902 PCT/ SEQ02/ 00152 65 Vari an 300, 400 and 500 spectroneters,

oper ati ng atcomgoundgidomigs XIEINB00, 400 and 500 MHz respectively, and at

13C frequencies of 75.5, 100. 2é%nd EQQS 7 MHz respectively. Alternatively,

13C NMR neasurenents were perhormed 'on a BRU SER ACE 200 spectroneter at a

frequency of 5 50.3 M. I@g@__nﬁisagay or may not be denoted in spectra

dependi ng upon ease of interprgtat Bln of spectra. )&qless ot herwi se stat ed,

chemi cal shifts are given in é&nwi the solvent "as internal standard. to

Synt hesi s of Internediates The foMng i ntermedi ates were not

comercially avail abl e, and wer gsthereRgre prepared by the nmethods

descri bed bel ow. 15 Preparation-A tent-Butyl

hexahydr Opyro?%@ﬁéar&te@id@b’(refg?|I¢-b§1&é§l)‘d§ﬁ&é?%¥thé‘fe%f (Wherein L® represents a
3, 7-Di benzyl - ci s- 3, 7-di azabi cycl o['3. 3. 0] oct an- 2, 4-di one Tri fl uoroacetic

aci d (I-18 mispitelels leaiiegl grhuppisicieas lovar atitoxtyi (eig. ofetht:80 of myhhoxRABLEGY! ) - N

trimethylsilybiethyl)benzyl amne {137, 0 g, 580 ) . and
beri zyl mal e d@depeidgngy rsmswrﬁ{aeﬂ alkylnonm&,mﬁrmrewmﬁ Rblar R, RY

represents R’ or R° (as appropriate), and R® and Rf are as hereinbefore defined,

with a compound of formula XLIV,

o)
Rc
| N—H XLIV
Rd
o)

15  or an N-protected (e.g. N-benzyl) derivative thereof, wherein R° and R? are as
hereinbefore defined, for example under conditions identical or analogous to
those described in International Patent Application WO 97/11945 and
Tetrahedron 41(17), 3529 (1985), the disclosures in which documents are
hereby incorporated by reference (e.g. at between room and reflux

20 temperature in the presence of a suitable solvent (e.g. dichloromethane) and
an éppropriate catalyst (e.g. an acid such as trifluoroacetic acid or a source

of the fluoride ion such as tetrabutylammonium fluoride or silver fluoride)).



vi gorous exotherm c reaction ensued. After the exotherm c reaction subsided
(approximately 10 mn) the m xture was heated at reflex for 3 h. The

reacti on WS, heehed and then quenched with 1 N NaOH 2s (2Q@-1/gh200t5€

organi c | ayer was separated, washed with brine, dried with Na2S04, filtered
and concentrated ifa vccczco to afford470.0 g of cnl.de product.
Crystallisation fromisopropyl ether afforded 109.0 g (67% of the

sub-title ¢ - ; 5 (s,
2H). 3.55 (o &gﬁ)%d?ffl)%mg@ui(%ﬁ%W?a%?@%?ggf'féa‘?ii{,“r%ffg{]&tgréf %z), 235
{m 2H). WEh 182 4410302h REA/cSbbahd bf ferbil &K1 (WD)
~ 3-Benzyl -ci s-3, 7-di azabi cycl o[ 3. 3. 0] oct an- 2, 4-di one hydrochl ori de

Concentrated hydrochloric acidQ28.,4 nL, 341 nunol) was -added to a
suspensi on of 3, 7-di benzyl i azabigycl o[ 3. 3. 0] oct an- 2, 4-di one (109.0 g,
. 341 mmol ; fromstep (a) above) ON under a NZ Xl Nosphere. To the F 5
resulting solution thereResas a 10%®Rel C (Ww, 5 g). The N2 at nbsphere
was exchanged for HZ (1 atmof/ p ure) and the reaction was stirred for
12 h. The reaction was dilutd8 withRl#20 { 160 nL), filtered through a pad
of cellulose to remgye the catalyst and the filtrate concentrated i ~z
vc~cz~o0 to avhereth R soRi and i erer as ihetpinkafpreadefinad, evite aHcamporae #174. 6 g
(82% of the.sub:-tj g& conmpound as an off white solid after drying in a
vacuum oven f&fmﬁb‘é‘% A5 Pa (0.5 nmHg). 1H NMR (300 MHz, CDCl13) 8 7.4-7.2
(m SH, 4.6 (s, 2H), 315 &dmnx2 w7 12.5 Hz), 3.2%7Gék 2H, J = 7.5 Hz),
3.0 (dd, 2H, J = 7.5, @ﬁég}?@i@@m K
3- Benzyl - ci swReréifl R&ZiasC&bMb3 e WeIhicdNen the presence of a compound of-
3-Benzyl - 3, 7-di azabi cycl o[ 3. 3. 0] oct an- 2, 4-di one hydrochloride (73.8 g, 275
mol ; from sepuldXIdddve) was added in portions to a suspension of LiAl H-
(83.5 9, 2.26 nol) in JHE at OC. The reaction was skggl warnmed to refl ux.
After refluxing for 1RN-HHe reaction was cooled to '1To the 20 cold
reaction there was ded_ dropw se. se ti,al H20 4 3 (84
) and 1o VBeET Y Fre” R PERTC A ot EreldBorilly shuMiEih s
m nutes_and jhknd&fer! AN RBC 1BbscRhddfbEd! dn' ati§ifal | TEAEGARNI C
salts. The filtrate was corcentrated 1~z vacuo to afford the cnzde product.
| ~ugel rohr dAgplidatiaiis OW (@ 9%/0 71656 &6d SWRR 9601 B2Mnihlgy )disqlosureslén wisich6. 8 ¢
(84% of the sub-.title conpound as a colourless oil. 1H NWR (300 MHz,
CDC13) 8 7. Jlopumetiy aisHhereldy Hicofporated) by peferedel, follawedl by eomyversioniaf) , 2. 75
gg/ Oé(Z 1521)12 t%@:?pyvéEg: %zbzg’rgéps? 53( ﬂ]’e rzelélhlté]nt inZén%e'El‘Qté tg'-%}fzt—)fz grzowps WO
3- Benzyl - 7-{ - Q: I S~ - i 1EY G . 0) oct ane
hydr ochl '6r | enedé},&8}5{%]1?@?gljri#%%?yg?epﬁg%ﬁbl?tt@f)g%?lgg%gé\g%ega 65.3 g, 299 nmol)
in THF (100 nm.) was added dropwi se to a stirred solution of 3-benzyl-3,75
di azabi cycl o[ 3. 3. 0) octane (55 g, 272 m-nol; fromstep (c) above) in THF
(650 nl) at O@npshnds of feemadalXililanayhe prapaptdbe doupling efietciomponad oft i rr ed
for 12 h at roomtenperature, The reaction was diluted with EtQAc (300 mnl)
and brine (@Mﬁ%ﬂmpgéﬁi\éﬂ%’yer was separated and set aside,. the
aqueous | ayer was extracted with,EtOAc (S ~x 20Q_nL). The conbined organics
were dried with NazS04, ftiteredjand concentrat®d in vaddo to afford a
colourless oil. The oil was dissqglved in EtQAc (X50 nmL)// cooled to OC and a
1 Msolution-of HJ in Et2 —Yhe precipitated HC
salt was collected angi-dn'ed ijn a vacuum oveqp-tpg af ! .1 g (99% of the
sub-title conpound as a o ite sglid. 1s 1H , CD30D) 8
7.6-7.4 (m SH), 4.4 (s, 2H), 3. .6 (bs, 2H), F.5-3.3\(bs, 4H), 3.3-3.0
(bs, 2H), 1.45 (s, 9H). (&) te~~t}-Butyl hexahydr/opyrr ol o3, 4-c) pyrrol e-2(
| I ~- car boxyl at e hydr ochl dt'i de 20(To a sol ution Bk
3-benzyl - 7- (tee-t - but oxycarbonyl ) -3, 7-di azabi cycl o[ 3. 3. 0)

XLVIIIA . XLVIIB

20 or an N-protected (e.g. N-benzyl) derivative thereof, wherein R’, Rfand L

are as hereinbefore defined, with ammonia or a protected derivative thereof



octane liydrochloride (91.1 g, 269 mmol; fromstep (d) above) in nethanol
(250 mL) under a N~ atnosphere there was added 10% Pd/C (ww, 9.8 g). The

N2 at mospRey E/o0ee2 €xchanged for H2 (1 atm of pressure) angciReos@Aasti on was
stirred for 18 h. The reaction was filtered through a pad of 2s cellul ose

to renove the catalyst. The filtrate was concentrated in vczcuo to afford
an off white solid. The solid was slurried in Et OAc and col |l ected. After
drying in a (acudX, oMeiinbprfol Sexhnile AP CondRforsOas @}ﬁﬂ@a ijas

obt ai ned 58.(%%; (879/@ OP ghe %t@%omgung as an %ffd Ite Is“%ﬁrglﬂ\?/p

175-178C. Rfresbed of (00 pAdpadition SHR&hBoGHE1SE Mefdle 0CX V- @llowed MYO
C02/U(i (19(12 6s M5 (Cl): malz = 213 (~I+H). PCT/SE02/11 (1152 1H NVR (300
MHz, CD30D) &cBsaioinpfl 4k respltast aundde AHprmaliate ynder coHyjtionsdgiqve; tOH). 13C
NVR (75 MHz, CDB(I)(ﬁawgglgG 81.5, 50.5, 51.2, 43.0, 28.5 5 The correspondi ng
_free base wdRowHd; By atthe fol | owi ng procedure: The hydrochl oride salt
was dissqlved in CH3CN. Four equivalents of K2C03 were added, along with a
smal | ampbunt of water. The mixture was stirred for 2 h, and then filtration

and evapor atg t iy Nt L@t W enyd e i 0

t ent - But yl ((?L(%}ﬂ %ﬁcydaiﬁggﬁgﬁlgx%%g( h%?(gh%rg%éyr%%éoq OIF%Q%(E: pll;l/r?gFa 2(
1~-yl net hyl )oertegpomdibgatrpoihd (of)fodm(]d 3Ox Vel eithéhoxy) benzoni tril e The
sub-title conpound was prepared in 75% yield according to the procedure
descri bed International Patent Application WD 99/31100 (i.e. by reaction

bet weenp- cyanophenol and . epi chl or.0 in). 20 .
2< 1 (3 A o138 haPORpBRERy P CRPRBBAKLHT, 5 Betehbetore defined, or an N-
4- (2- Xiranyl nme e ni 3404 100.:0,:0, 5 P e ( ove) was
added tolba m xtE’?@é%%ﬁcEﬁ'g'enﬂfé%ngaﬁa%ggﬁ%‘%am&%gﬁgl%&m lﬁgdre gé(‘lﬁ lg %PlnL) and
i so- propanol  (3@@ndkibns TReddsefibbd inRtbisbafbrey inVdGspebi bf ¢ke ?&eﬁa%atrcﬁp BY
tenperature for 3 days. The reaction mxture was filtered to renove the
i nsol ubl.e by- pr edmpopndn dftfoembial Xx@Elllafollosrdey rcatreetsionaolvtrectie® to gi ve
a crude product, ~which was crystallised fromacetonitrile to yield 50 g
-C(O)OR™ groups 1 the resultant intermediate to -C(O)L’ groups under
conditions well known to those skilled in the art (e.g. for compounds of
15 formula XLITA in which L7 represents OH, hydrolysis in the presence of
an alkali metal base (such as KOH) and a suitable solvent (e.g. ethanol,

water or mixtures thereof)); or

(2) a compound of formula XLVI, as hereinbefore defined, in the presence
20 of a compbund of formula XL VII, as hereinbefore defined, for example
under conditions as described hereinbefore in respect of the preparation
of compounds of formula XXXIX, followed by conversion of the two
-C(O)OR? groups in the resultant intermediate to -C(O)L" groups under
conditions well known to those skilled in the art.
25
Compounds of formula XLIIB may be prepared by reaction of a

corresponding compound of formula XLIX,



(46% of the sub-title conpound. V'O 02/UF 11112 69 (c) te~~t-Butyl
3- (4- cyanophenoxy) - 2- hydr oxypr opyl carbamate PC 1' 1S EU2/UU 1 a2 A cool ed
(0C) sol Whigaebees- [ (3- am no- 2- hydr oxypropyl ) oxy] benzoni t pich&gf/6035 St ep
(b) above; 44.6 g, 0.23 nol) in THF : H20 (l.s L of 1:1) was treated with
di -te~~t-butyl Bicarbonate (53 g, 0.244%ol). The m xture was 5 stin ed at
rt overnight, after which NaCl was added and the resulting organic |ayer
separated. The water |ayer was egjracted with ether and the conbi ned
organi cs were dried and pconcenf/fated ira vaczco. The resulting oil (70 Q)
was filtered thr ough a pl silica, and then crystallised from di et hyl
_ether : diiso-propyl ether t ieghd 50 g of the Sﬁggt' | e conmpound. 10 (d)
2-[ (tent - But oxycar bonyl ) am nQ- 4- cyanophenoxy) ’1"%/(1[] et hyl
chloride (22.3 g 0.195 nol) was added over
. the course of 1.5 hours to a co d (0C) solution of tent-butyl
3- (4-cyanophenoxy) -2 ~5 hydroxypropyl carbamate (fromstep (c) above; 51.2
g, 0.177 nol ’ i ] rl di : .6 Mol ) in pyridine
(250 ni), ké’%)l%e?‘%ﬂ&gérginﬁi& %@{‘ﬂg@g%@gﬁ)& g#ﬂﬁﬁéj"(@égﬂ“% m xture was stirred
for 2 h at rt before water and DCM were added. The organic | ayer was
separated, washed with water, dried.(MyS04) and concentrated i~z vc~cuo to
yield 20 68.(I) ga( t60pund dfhéorauida tXLIIE esnipaeimiefdre)ddfamd; But yh N-
2- [ (4- cyanophenoxy) net hyl ] - 1- azi ri di necar boxyl ate A cool ed (0C} sol ution of
2-[ (t eat Sbut oxyPseteetad| (&g ndtbenzyl) 4 devissy g gl et hyxamapley junder ‘

met hanesul fonate (from ste d ove; %O. 6.9, 25 82 nol nd £

t et rabut yl an~oni°8'&‘|thlt|’§l’a§ (?ﬁe‘ﬁ?gv%%{fg‘ewbﬁ Ors BT KsBPSt Ph ?%6%1%? was

treated with 50, %ﬂ@&&%ﬁrgﬁ?&g@@ﬁﬂm under an inert atnosphere. The
stirred, an

resulting mxture S the’tenperature was slowy allowed to
rise tort over for 4 h, and then extracted with ether. The organic |ayer

was washed with water and concentrated in vc~cuo to give 30 a residue that
was puri fi ed2py acompoundrofaivemobr XN, 4sheteinbetoretdefined, in the presence

10 of a'compound of formula XLVII, as hereinbefore defined, for example

under conditions as described hereinbefore in respect of the preparation

of compounds of formula XXXIX.

Compounds of formula XLIIB may alternatively be prepared by cyclisation
15 of a corresponding compound of formula XLIIA in which L’ represents OH,
for example under conditions well known to those skilled in the art (e.g. by
reaction with a dehydrating agent (such as N,N’-dicyclohexylcarbodiimide)

in the presence of a suitable solvent (such as THF)).

20 Compounds of formula XLIII may be prepared by reaction of a

corresponding compound of formula L,

R29% Rx
RZQ[:L___\_\ Si“< | L
R/29c NH 2

or an N-protected (e.g. N-benzyl) derivative thereof, wherein R*, and R** to

R%¢ are as hereinbefore defined, with a compound of formula XLVII, as



w0 112/ (1 CG-U9f 12 PCT/ SEf 12/fl U s2 70 eluent). Crystallisation from diethyl
ether : di-iso-propyl ether gave the sub-title conpound in quantitative
yield. (fwd®dodgut yl o PCT/SE02/00152
(2S)-2-[(4-cyanophenoxy) net hyl ]-1-aziridi necarboxylate 5 The sub-title
conpound was prepared according to the4frocedures described in steps (a) to
(e) above for the synthesis of teet-butyl
2- [ (4- cyanofieesiaksforeibfihdd, inaké pradenecaf bigher alosver Rlltylugedid] such as
(~-(+)-epichlorohydrin in place of epichlorohydrin in step_(a). . {Q)
Benzyl tor t thethgholt @ paddubeopyompbupd of foinpyla oKl is¢iit B Ef depmsauxyl at e
~ter-t-Butyl hexahydropyrrol of 3, 4-1&] pyrrol e- ch%H),-c r boxyl ate hydrochl ori.de
(10 g, 0. 04 layer alkegypi@paaaRls fnder sedfionn ddenticat Ay prHPaeuy Kathese 0. 1

nmol) were m ol Ny 3. (100 1), benzyl o XYy succinimde (11
. g, 0.044 nol e,ggra?e@slﬁﬁ%n? Oﬁﬁ?f%e"(%wqﬁﬁ?}quﬁg g’?fﬁiﬁxéﬁeé %tée%‘i"ﬁSHm xhire
was al | owed gp r : ' &n@y@ﬁ LI hefor S h.
The reaction giéﬂtldlj\rﬁ%&\}\l/as géltglgénvl\nﬁ? gpag'?geé?ﬁ?edri eg ( ?S(%ﬁ&lg%%bg\}g%orat ed,
gi vi ng the syhnidetibs saohas pothssiung eaahide dtd pedyiceladcor@fouliiCoNMRn( T3 C13} 8
1SS. 01, 1SS-.64, 136.99, (128.71, 128.22, 128.13, 79.80, 67.12, S0.30,
49. 88, 41. 7@§LI;I§_mny_h1qth Bepresdnts cyano, for example under conditions identical

hexahydr opyrrol o] 3, 4- nol e- 2(.| I | ~-.car hoxyl a vl -but yl

t et r ahydr opy¥ P8 Q}ﬁﬂﬁ%ﬁ??r‘iﬁ%&ﬁdﬁ@l ,t’é‘l%‘ﬁéé‘?’béf(ﬂﬁgﬁ%geg@g%»m mol ; from
step (a) above} was dissolved in ethyl acetate. Ethyl acetate saturated
with HJ (g) (SO0 nL) was added at OC and stirred while reaching room

t enper-at;yr e CokthfoiRls\ETormaRe NBRNINAL & RNV TR mRk MUSEpHRE B IBRtyed in
CH3CN. K2CX8 {4 eqg.) and water (2 m,) were added. The m xture was stirred
for 2 h, beftechmidpmisngfoli bxanplt aondomwapavatled procedures dédt@bdd 2011902
PCT/ SE112/ (t01 S2 71 8 g (820/% of the subtitle conpound which was used

wi t hout f ur dferosuelie Chars 8R, 3l {H83ext step. (i) Benzyl
S-[(2,5~-2-[(tef-t-butoxycarbonyl)amn no]-3-(4-cyanophenoxy)s

p~yl ] hexahydr opyrrol o 3, 4-c] pyrrol e-2(1 | rcarboxyl ate te~~t-Butyl

(2~-2-[{4-c X zifidimne-1s I ( . |; see
step (f) above;ﬂ%ﬁgﬁbé%;@wwea]xgh%é}gpﬁﬁPﬁ%@%%&ﬁ%ﬁ%@ﬁ%ﬁeﬁ S:fgir:nggxyl ate
(2.24 9,159. bxpmlle aseerdii@nto( the dhovedursmnsleséritsed e dntemhaopdloparat (30
rriLl) and was stirred at S6C for 24 h. The solvent was then evaporated. The
product was Anplichtied WB( LHl 194t ogr aphy on silica (ethyl acetate, 0-S% MeOH
eluant), giving 3.8 g (80% of the sub-title conpound. M5 {ES): nt/z = S21
(MtH)* (j) tef~t-Butyl (1~-2-(4-cyanophenoxy)-1-(hexahydropyrrolo

3, 4-c~ | i | g | ,
S[( (2: gxr r20 @@%%gdg@@gt%n%%ﬁﬁaﬁﬁ ?&E?;g%’o}ﬁpéhw) E)‘r\(f)%{i I}f"ﬁéx ahydr op
yrrol o[ 3, 4- ofy rXRIE-32KITH ~Xoay bR B tex 31, 6K VI, XXRoK XK oxstigr, (i)

above) was di ssolved in ethanol (300 nL of 95% and hydrogenated over 5%
Pd/ C (w20 . XERXIH: a8 Haa sXXXA i d Xidshy t BeXXY ,t KSaX Vel i Xal, Hibvnt of H2
( 173 mL) was consuned. The mxture was filtered (through CeliteQ) and then

evapor at ed. 28uY; KiLoah ikdnY By Xdidfomd %fri‘é%iws é}her§9f:ia€%1ei(ﬂ|!ﬁl‘l\ﬂ0@%ﬂ\¢é el uant)
1.7 63., 6% f the tit d. 13G N ( GL3) .8 161. 86,

U5 as; 182 yBuabfl s Kadfut o FBEREHTSy SRl bR Sodiadf 5,

104. 22, 79. 68,14, , : , 1 , 41. 06,

28 41, N (Eafn the ?”Qégsz?gél( dﬁ%ﬁﬁéﬁ ,%Ta@\/o&gzﬁf 10 Svorttiomss %‘f@lﬁgt?%ti on C

PCT/ SE02/ U( ptodedufes| in accordance with standard techniques, from readily available

1- (3, 4- D net hoxyphenox_yf - 4- hexahydropyrrol o[ 3, 4-c] pyrrol -2( |1~
25 . starting materials using appropriate reagents and reaction conditions. For

- example, transformations giving compounds of formula I (e.g. process steps

(), (e), (B, (), &), (), (m), (w), (0), (), (@, (v), (¥) and (2)) may, where

appropriate, be performed on intermediate compounds disclosed herein (e.g.
compounds of formulae II, VI, IX, XI, XV, XVII and XIX) to give other

30 . intermediates that are useful in the synthesis of compounds of formula I.



utyl ] benzonitrile s (a)
1- (3, 4- D net hoxyphenoxy) - 3- but enyl ] benzonitrile A cooled (0C) m xture of
1-h

- hydr Wg/o3miat enyl ) benzonitrile {14.6 g, 84.3 nmol) apdT/SE02/00152
- di met hoxyphenol (19.5 g, 125.4 nmol) in toluene (500 nmL) was treated

with tributyl phosphine (32.14 nL of 97%o0purity, 25.6 g, 126.4 mmol),
foll owed by 1,1'-(azodi carbonyl)dipiperidine (31.8 g, io 126.4 mmol). After

addi tion wasSuiapleate ont fee REACTd.ON phEAFINT gnd il kppRpriany héerdcoBRET at ur e
rose to 15C. Additional tol ug%e(v\gspadcfeg (505( m.), andm?he m'x?ure stirred
at rt over nightp(syhe quuasiunids atefinefl heré¢ibumyy deosmhientedowi dhenwaaitiedn

. renoved by filtration and the filtrate concentrated jiZ vc~cz~0 to give

65.8 g of criv@stityppiguesing teimiques weM ilmozen by thoseoskitledimphy ah Forsilica
gel, eluting with toluene : t hanol 8: t ield 17..9.g of the sub

PP & compodrrime e gy Beist B i Byl Eindy e ckebrisaiont cr i1 o
Bor ane- mat hy/: | onp} I er. o, ded 20
dr opwi se -t o0 &S el BN AR E Ry thepiokledd kv Sl nls pITbS R 7S

but enyl | benZgnéganb| c(from step (a) above; 17.6 g, 56.8 mml) in dry THF
(15 nmL) over a period of 15 mnutes (during which tinme the reaction -
tenperature rose to 0C). The resulting m xture was stirred at between 0 and

10C for 1.5 h, before being . allowed tog warmto rt. Stirring was 2s
conti nued f(;theaSIF‘{l?@ fsFson wilk algo apprsciptenihal yatipes planderd sistfuemd ®ril) ~ and

di b 3 hyd 11 66 | .added. , The bi phasi
i xture” v Topr Tl ROV hebnfetolps, andh bbb B e aTe, M e od and
extract e@ WiddinRbunes -of HSma TP VAR ARNbfhet RYRIDUNRS %f%ﬁhﬁm.viﬁ&rbri ne,

dried and concentrated in vaczco. The resulting'residue was purified by

V1' O (12/ 11lek@inie, PEArb SR 21aky( e a2dutdcior hpdvoagr @phlytenes iantdcleydyeky el uting
with IPA: ethyl acetate : heptane (5:25:70) to yield 14.5 g (77% of the
sub-title conpobadonyejedtolbpl@yanophenyl ) - 4- (3, 4- di net hoxyphenoxy) but yl

met hanesul fonate 5 A sol ution of nethanesul fonyl chloride (3.4 nL, 5.0 g,
44 mmol) in DCM (15 nL) was added slowy to a cooled (-SC) m xture of

4-[1- (3, 4di h'%é{ 4. . tv] . itrile - (from st b) ,
above; 11 9%4 nrgﬁ{ag%)t@? }@t%ﬂg}&;#l%&e%( %gﬁnﬁﬁo 1261? %‘?Hgg‘%{%ﬁi rHB(I%)%e% n DCM
(50 rrL),15durdsﬁ%d@ﬂivgﬂﬁ@,§gjitgdhgmuteg_e tenperatLire did not rise above 2C
Stirring was continued at between 0 and 5C for a further 2 h before water

was added. The resulting organic |ayer was separated, and washed w th
wat er, separated again and_then dried to %ive the sub-title conmpound in
100% vyi el d. Mi %1} e apprrciated py those skilled in the art that, in the process described

exanydr opy PRBTG LS Huitiisil gPubs of R BRAEa ppbins may be, or may need

to be, protected by protecting groups.

20
Functional groups Wwhich it is desirable to protect include hydroxy, amino and
carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl
and diarylalkylsilyl groups (e.g. tert-butyldimethylsilyl, tert—butyldiphenjlsilyl
or trimethylsilyl), tetrahydropyranyl and alkylcarbony‘l groups (e.g. methyl-

25 and ethylcarbonyl groups). Suitable protecting groups for amino include
benzyl, sulfonamido (e.g. benzenesulfonamido), fer-butyloxycarbonyl, 9-
fluorenylmethoxycarbonyl or benzyloxycarbonyl. Suitable protecting groups
for amidino and guanidiho include benzyloxycarbonyl. Suitable protecting
groups for carboxylic acid include C, alkyl or benzy! esters.

30



4- (4- Cyanophenyl ) - 4- ( 3, 4- di met hoxyphenoxy) butyl net hanesul fonate (1.12 g,
2.8 mmol ; see step (c) above), teet-butyl hexahydropyrrol o 3, 4-c]

pyrrol e- Zﬁld(rzﬁﬁﬁ poxylate (0.59 g, 2.8 nmol; see Preparati @grArgPaMs) and 2o
Cs2C03 were mxed in CH3CN (30 111L) and stirred at rt for 3 days. The

m xture was then filtered and evaporated. Purification on silica (ethyl

acetate : MeCH {9 1) eluant) gave 0.9 g (60% of the sub-title conpound. M
(ES): mZ—ﬁ?eZ Ioh indlepftection of functional may take place b

BThe (3, 4 D g proktioh ind debfhection of functional groups may takce place bofor or

yl but yl | benzftertany b€ theemehetBit tbps described hereinbefore.

. 5-[4-(4-cyanophenyl ) -4-(3, 4-di net hoxyphenoxy) but yl ] hexa

hydropyrrol o[ 3, 4-c] pyrrol e-2(1. T~-carboxy| ate (0.9 g, 1.7 mml ; fromstep
(d) above) s . di.ssol ved i-n t.ate 5 nL sol uti on_ was cool ed

5501070 efipiecliag duo s ey he Rt é?é‘&cﬂgﬁ%?‘ﬁce YidaSrSabtidied and
VI'O U2/ 11(i / / ed at rt for 4 h.

The m xt ljfre ‘8@2%‘5‘&%&?%%8 %a‘:}ﬁﬂ?e ?%gdo ved ﬁﬁed@@aﬁﬁﬂe ~~CD3 (1 g and

water (0.05 nmL) were added and the m xture was stined for 2 h. The salts

were filtered of and the solvent was . evaporated, giving 0.7 g (100% of
the title cdhpouse.ofspivectiEs) gronpsliz falld2des¢libdd in PiPeotecavée dirobpd-in2

- 3- Hexahydro&/agol OE3 4-c pyrrol -2(1]~=-yl-2-hydroxyprop gl ] OXY~ benzonitrile
to (a) tent pic hemlstry edited by J.W.F. McOmie, Plenum Press (1973), and :
5-[(2~-3-(4-gyano 0 dro r L] h@X | of 3,4- rrole-2(
1H) - car boxy! %@teﬁ ‘['?%%‘QSG%(S%{%‘} ry%f)ﬁg‘%}ﬁ b nfaﬂ%flr&% l:%? gﬁ%g%S mol ;
prepar ed as %jlﬁt@m'cfétn F@g 9nal Pat ent Application WO 99/31100) and
tent- butyI ~S dropyrrolo 2 c] pyrrol e-2(1H) - carboxylate (6.2 g,

0. 025 nol ; see Preparat| on A above) were m xed in isopropanol and stirred
at 60C overnight. The solvent was evaporated and the product was purified
by flash chrRﬁmmg;kalbs}dymdhe srtlwﬁlagppedmmts rﬂgptyunt d¢rdext toydbtametcanpqunde %f MeOH.

Thi s gavelﬁ (88% of th subtltl npound. 20 (b) 4- ~
[ (2S~- 3- ARG dR¥sIHanoILH AR aitegl}agy/,er an ,z(m some occasions, more convenient,

-yl hyd h i i
90% i el d 2cBShErer bl PRERh artbs Ben st oo aR B B BEr e RS o) "
above, ugi ngy fgﬂ:?]lt Bttey! a@&ﬁtﬁ?&exaﬂqﬂ ZRactions ma[y be performed ata dlffefent

cyanophenoxy) - 2- hydr oxypr opy ropyrro 3,4°¢c pyrro

car boxyl at e sfdpeSingthe ov@rathediite $£€ ssibstituérty aHoveadded b aad/opfchbgrcdl . - but yl
5-14 (4- cyanophenyl)-4 (3, 4-di met hoxyphenoxy) but 5~1] hexahydr opyrr ol of 3, 4- c]
transformations performed upon, different intermediates to those associated

hereinbefore with a particular reaction). This will depend inter alia on
factors such as the nature of other functional groups present in a particular
20 subsfrate, the availability of key intermediates and the protecting group
strategy (if any) to be adopted. Clearly, the type of chemistry involved will
influence the choice of reagent that is used in the said synthetic steps, the
need, and type, of protecting groups that are employed, and the sequence for

‘accomplishing the synthesis.

It will also be appreciated by those skilled in the art that, although certain
protected derivatives of compounds of formula I, which may be made prior to
a final deprotection stage, may not possess pharmacological activity as such,
they may be administered parenterally or orally and thereafter metabolised in

30 the body to form compounds of the invention which are pharmacologically



pyrrol e-2( 1H)-carboxyl at e. WO 02/ 0F 1902 75 Preparation E PCT/ SEO2/f 101
a2 4-[ (3-Hexahydropyrrol o[ 3, 4-c~pynol - 2( 11 ~-yl propyl ) am no] benzonitrile (a)
4- [ ( 3- Hydpw@xysis@ay! ) am no] benzonitrile s A mixture of 4-flpeqiQhengepitrile
(12.0 g, 99.1 mmol) and 3-am no-1 propanol (59.6 g, 793 m‘mlg was stirred
at 80C under an inert atnosphere for 3shours before water (150 nlL) was
added. The m xture was allowed to cool to rt, and was then extracted with
diethyl ethaiivahe GrGRNIGHLAYE! A5 BRRNDA! O dstAed NA2SORddrblLt er ed
and concentrated irZ vacuo to yield 17 g to (97% of the title cOnpound as
an oil that Moysivat, ¢estain woatposhdn difn@rm(b) I Indyh-2Cy a8 ordidhidiodP beRY |
_ 4-net hyl benzenesul fonate A cooled (0C) solution of

4- [ ( 3- hydr oxapprusdy afferojWehzonitrile (fromstep (a) above; 17 g, 96.5
mmol) in dry MeCN (195 nL) ,vas treated with 15 triethylamne (9.8 g, 96.5
. mol) and then p-toluenesulfonyl chloride (20.2 g, 106 mmol ). The m xture

was stirred 1 S i.n n rated i~z vacuo. \Water
(200 ni) Sms&lggg@d{ 1?%0? ggl%gglltl uoei;,oﬁ)fg%(qi‘?at ﬁgfealgﬁ@gﬁg%‘@?’&#ﬁ%ﬁc%&s‘? exXtracted
wi th DCM THgv&tdani ¢ phase was dried (Na~SO-), filtered and concentrated
i~z v~ccuo. The resulting residue 20 was purified by crystallisation from

i so-propanol to yield 24.6 g (77% of the sub-title conmpound. (c)
tent-Butyl 5- f 3-[(4-cyanophenyl)am no]propyl; hexahydropyrrolo[3,4
c]pyrrol e- Z?thSﬁS]é\glﬁééRw%%lé w2l alsoappseagie diat cErenmostpaunds of formula

4- et hyl benzenesul fongte.(1.98..9, 6 | ; .see step (b), above), and

t ent - but yl ﬁe‘&@ﬁiﬁdfsg Ao %Fgeqlg@f B&%@thf@lfIoifﬁaﬁ’g‘@h%ﬁ‘ém@gc’ﬂngé °f 6

nmol ; sqg Pr, L@i on A above) was mixed with KzC03 (1.93 g, 14 nmol) and
CH3CN (100 r@; a &'then stirred at 50C overnight. The sol vent was
evaporated and the product rwas purified by w0 02/11¢ 19(12

PCT/ SE112/ 1111152 76 chromat ography on silica (DCM: MeCH (20:1)) to give
1. 83 g (82%Sosie ohihesntermietliatesaotypedrid. hegalhbefore are novel. According to a

4-[ ( 3- Hexahydr rrol o[ 3,4-c]pyrrol-2(11Lryl propyl)am no] benzo5 njtrite The
title comomﬁ%gspﬁ%ﬁgr@%l myengeanteteats Hasyprividese dat @i aynpenndef

formula II, as hereinbefore defined (provided that when R® to R' all represent

—
n

H, then R does not represent (i) Cy.1; alkyl optionally substituted by aryl or
Het!, (ii) -C(O)-(optionally substituted aryl), or (iii) zert-butyloxycarbonyl), or
a protected derivative thereof, (b) a compound of formula VI, as hereinbefore
defined, or a profected derivative thereof; (¢) a compound of formula IX, as
hereinbefore defined, or a protected derivative thereof, (d) a compound of
20  formula XI, as hereinbefore defined, or a protected derivative thereof, (e) a
compound of formula XV, as hereinbefore defined, or a protected derivative
thereof; (f) a compound of formula XVII, as hereinbefore defined (provided
that when B represents Z, then R* represents -E-O-(optionally substituted
aryl)), or a protected derivative thereof; and (g) a compound of formula XIX,

25 as hereinbefore defined, or a protected derivative thereof.
Compounds of formula II that may be mentioned include those in which:

(a) when R’ represents -C(O)XR’, then:

30 R’ does not represent unsubstituted C,_y; alkyl;



procedure described in Preparation C, step (e) above, using tent-butyl

S-{3[ (4- cyanophenyl ) am no] propyl } hexahydropyrrol o[ 3, 4-c] pyrrol e- 2{

1H) car boxylAhSichnse step (c) above) in place of teft-butylpersroynoisa

5-[4-(4- cyanop'henyl) 10 )

4- (3, 4-di met hoxyphenoxy) but yl ] hexahydr gpyrrol o[ 3, 4-c] pyrrol e-2(11=

carboxyl ate. Preparation F

4- ( 2- Hexahydr opyr rol - rrol -2(1~=yl et hoxy) benzonitrile 15 (a)

4- ( 2- Br onoet hoxy) l%{eyn@%%lsﬁtﬂa@qﬁ m xture of 4-cyanophenol (35.7 g, 0.3 not),

KZQ03 (41.4 g, 0. X saprgsealdS;1, 2- di bronoet hane (S61 g, 3.0 not) in MeCN (450

~nmL) was stirred under reflex overnight. The m xture was filtered and

evaporated to give 30.2 g 20 (4S% of the sub-title conpound, which was

used wit hout further _purification. (b) tent-Butyl

. S [2-(4- cyaﬂbbhwgwqqlh@ﬁwﬁ?@réﬁi@? B{G(S][D8§ ROCIEPYASER) e2( 1~- car boxyl at e
2s The s b-titlz. CONE?@ was made in 91 %yield according to the procedure

described in Pr Baré ,> step (c) above, using 4-(2-bronpet hoxy)

ot Iyl benzenesutt bnar 80 Yoy ok FHBNS R LS A RSS 77 (o) P
2- Hexah~dr0pyn-3iii;j Induisskipned olraightlthaiy bebnoxkedenzamntrile . The title
compound was made in 100% yield according to the procedure described in

PL epar a§| ?E IC] hs{t\'éﬁsgel)gh&b F,C}IBllgzm@edéém- ?ili}'hz/d(iutﬁsilpzed ngqahlan:td (which -
phenoxy) et hyl ] hexahydr opyrrol.o[ 3, 4-c] pyrral e- ~-car ate {see step
(E) abo;/e) ti ln] El ac_ﬁ)ffi‘ﬁerté'ﬁflp BﬁltrQ‘Pms-%M&(%‘%léVE‘g( ﬁ(n‘}q‘% -C’E}%l-@ir%;‘?h %% hoxy
phenoxy) hutyl ] hexa VAR T rrole- ~- car boxyl at e.

i L U

Preparation G 4-[(3- 7’4-c]lpyrrol -2 (

11~-yl propyl) 5Ugfrg’”%ﬁh@ﬁﬂéﬁﬂhtdr'ﬂrﬁnéﬁd(@?_L; alkyl substituted by one of fluoro, =~
4-[(3-Bronopropyl’) sul fanyl ] benzonitrile A mXture of 4-Cyanothi ophénol
(20.8 g, 154 mmmol ), chlode dirotaymsthylastepHeh§b (which. 1demgopp ansubstitded (21. 3 g,
154 mol ) iii MCN (300 m) was refluxed overnight. Filtration and
evaporation of the mqr@rqrhgaxr@ethowmups)a oil that crystallised when

Lo e LD v DR BRRAE et LR Bhetlba Ry G SPadinee the

4-1{3- Brlgrmpr opyl )SWﬁ%ﬁh@?é&ﬂjﬂnkﬁﬁ?%59519}‘1?r oxybenzoic acid (44.9 g

of 70% 182 mmol) was a :
(vii) straight-chain or branched C; 4 alkyl substituted by halo, methyl,

methoxy or aryl;

(c) R'represents:

20 (i) . Het’, -C(OR®® -C(O)XR’, -C(ONRHR™, -S(O),R’
unsubstituted, cyclic or part-cyclic/acyclic Cj.; alkyl, or Ci4
alkyl substitutéd or terminated by, or Cs.,, alkyl optionally
substituted and/or terminated by, one or more grbups selected
from

25 ~ halo,

cyano,

nitro,

phenyl (which latter group is optionally substituted by -OH,
| cyano, nitro, C, alkyl (optionally terminated by

30 N(H)C(O)OR®®), C, alkoxy, Het', aryl (which aryl group



20 to a cooled (0C) solution of 4-[(3-bronopropyl)sulfanyl]benzonitrile
(fromstep (a) above; 23.4 g, 91 mmol) in DCM (250 nL). The m xture was

then stirugfloAlsodok Overnight, and the resulting precipitatgdddibeses off.
The filtrate was concentrated in vc~caco to give a residue t(1at was shown

(by NWR analysis) to contain 25% sul foxude in addition to the desired
product. The 25 residue was redissolved in DCM (250 mL), additional

3-chl or oper oxy benzoi g, Nz}; Hol 56 s%b@ﬁtu?&%w?tﬁ )ﬁlﬁgﬁegaryﬁn%rotupﬁém xture

stirred for 30 mn. suI f oxi de y excess

w nCPBA before the Rzétf'n wa@( Fﬁ;\d A@(U‘)Oi{fﬁ‘éousca‘@a)lﬁm“e ®¥har at ed,
dried and concentrated % VCI CZEC% his gave the sub-title 39.cC qpound in
¥ ), SE02/ (| R?

' E736%3yi[(e|40|. vxohozl P;s( -NER1Z)GEO) SE02 (11a2 (d\j(lal;“e}(ﬂ(@gi(ﬂ .
- ~3- - cyanophenyl ) s ~r Py, e LRPYIro yrrol e

. | I ~-carboxyl ate The suﬁ(k%%é ound wé&gi; par ed é@% y(f)el daaécor di ng

to the . SPr ocedure des§@g§ﬁﬁm Igﬂ%par ation E, step (c) above, using 4-[(35

brom)propyl )sul fonyl]b $ee step (b) above) in place of 3-(4

cyanoani |'i no) propyl 4-pBhini Beim %"tﬂé“ s opfdnally substituted b
4-[ ( 3- Hexahydr opynol of 3; 4- €] pyrrol 2(1 I ~-yl propyl ) sul fonyl | ben;onl trileio

The title conpound wasrnmoe: lgmlﬂpQO;%lwtecﬂ dramcdDH| ngate, hile, mtﬁ@e@pge
descrl bed in Preparation C, step (e) above, usi ng@tert uty

1- ;3 [(écyalnmtohe?yl )smllrﬁrwpmmaibyﬂeymmt@crbmﬂﬂ?l t@)t@% ﬁ}é]mwlkcmye 2(
~car boxyl ate (see ace of ten
[Sé[ 21 ( f cygnf)phtza?y: ?45'%‘\4 » ALY f?ﬁaﬁlﬁgé% Wt%t]%%%gcéﬁﬁ%wlﬂbﬁ%y I

, 4-c] pyrrol e- i 0 72 ropyrrol o
[ 3, 4-c] Blérrol 2( 1h~- ﬁlhﬁ% %3%3? é%l)%ﬁ% ﬁ’al 0 |tr rb a‘?{ '@(@W >
4- ( 2- Bronpet hoxy) i sophcl(\@N THRPE, T4y @R?“é W@}@@Wsz Jared in

64%.yi el d according to thg proced e descrl beg in Pr epar at’i_on step (a)

above, using 4-hydr oxyN¢B ﬁ‘b&(@)@]ﬂ rile-S(OpRaEe of -@S¢PuRSphenokndz5 (b)
test-Butyl 5-[2- 2, 4- dlf anog ”09%) et hyl ] hexahydropyrrol of 3, 4-c]

pyrrol e-2( 1~-car boxyl at@-20B sib-i t1 e conpound was made in 75%yield
according to the pr ociﬁh{re described in Preparation E, step (c) above,

usi ng 4-(2- bronoet hox sopht hal onitrile (see step {a) above) in place of
3- (4-cyagoani | i no) pr oyt oﬂ@‘@ met hyl benzenesul f onat e. WO (12/11C(19112
PCT/ SE02/ 00152 79 (c)

4- (2- Hexahydr opynol of 304{-5E] pyrrol-2(I1~ylethoxy)isophthalonitnle The title

conmpound was made in 80% |e§l d according to the procedure
-N(R"R’,

_C(O)XR7>
*-C(O)N(RHR® and
20 -S(O),R’;

(i) Het’, -C(O)R™®, -C(O)XR’, -CONR®R™, -S(O)R’
unsubstituted, cyclic or part-cyclic/acyclic C4.15 alkyl, or Ci.s
alkyl substituted or terminated by, or Cg.p» alkyl optionally

25 substituted and/or terminated by, one or more groups selected
from
cyano,
nitro,
phenyl (which latter group is optionally substituted by -OH,-
30 halo, cyano, nitro, C;s alkyl (optionally terminated by



described in Preparation C, step (e} above, above using tent-butyl
5-[2-(2, 4di cyanophenoxy) et hyl ] hexahydr opyrrol of 3, 4-c] pyn ol e- 2(

1. F~- car byl (see step (b) above) in place of tert- YdEo2/0015

5-[4- (4- cyanophenyl) - 4- (3, 4- di net hoxyphenoxy) but yl ] hexahydr opyr r ol of 3,4-c]p
yrrol e-2( 1H}-carboxyl ate. Preparationsk 2-(Acetyl oxy)-1, 1-dinmethylethyl 1H
i m dazol e- 1-carboxylate A m xture of 2-hydroxy-2-nethyipropyl acetate (3.35

g, 25.3 mol) and 1,1 3y da (4 1! : i was
stirred for 8 h at rt.h%ﬂzéfr?z(tb%r meg%gglﬁ%Qf H;I&négaer ?gﬁ%%{}}gl%@g vessel
and heated to 100C ovensy ghét bEheubbufuged wah eapcdnithat edyl Ng\epsECco

. before ether and water were angded. The 9rgani cp e%f-) was separated, dried

and concentrated iiz ~NRIORT, THHOWREU,ti(yMeRTe VRO R RY by

chr omat ography on silic I | yii ng with THF : hept,ane 1:1.},,,40 give
. the title conpound in‘b@%g%@ﬂcﬁR Pseparation J 1- O)Q(-éb@{(ﬁétlhﬁiﬁ%l 1H
i m dazol e- 1- car boxyl at o 1 X4, b e Of ' = eRr bonyldi Lm @gazol e g, 31
nmol ) ang 2- hydroxy-2ﬁ§lt($rylnﬁ$@))& em tri I'%((b)ERG g, SIbﬁ@S‘%ﬁi n DCI%#Ia/as
stirred at rt.overni ghgg1 %\gqxgﬁ‘*ny@%p added and the organic |ayer was
separated, dried (NaZSO? and concéntrated ira vaczco. The resulting

resi due was purified bphthydifwhadr Ry oousid bphoglly sebstinted by bhe et hyl
acetate, to give 2.7 g (50% 25 of the title conpound. Preparation K

2- (4- Mor phol i nyl ) et hylor Imorengtiaws| seldcted fharyiQif e cpamé, xbalpe nitto, C,4

1,1 -carbonyl diimdazo

6.5 g, 40 nmol - .
mor phol i nyl ) -1 - et hanolahfeﬁ.((gptéﬁr%élé’. tfrfﬁmﬁr%lt%d €£§Iﬁédé@%8)ﬁ})a fas BE9hed WO

02/ 0609 PCT/ SEU2/ 01 : . 0, . .gdded dth

i xture as washed w tctatdh (AR gl efop.pal Tt S AR IT SRS 1 oo
Th mbi ned ic | : is§d QYR yRANS0~ 2&v 4 [

6.0 5 (709 of The i tle donr R rer ST o fc@gzl- p???@@é? nyl 1H

i mi dazol e- 1- car boXyl at€(ORRIYRE cONRIAHC(OIR hr- 2@ EC0)NREYRAe ! d

according to the procedurg descrifed in Prepagation K above,, using

2-(4-pyridinyl)-1-et haWoR | ISEDRE 10 of SER=Tor phoPSE:R™ - et hand! .
Preparation M N [2-{2-%@ kﬁ@(ﬁﬁ, 1%5) ethyl]-1H i m dazol e- 1- car boxam de The
title conpound was pré )é n ) %’yield according to the procedure is
describgqd in Preparat iy K above, using 2-(2-nethoxyethoxy)ethyl am ne in
pl ace of 2-(4-norpholinyl’)-1-ethanol. Preparation N

2- (4-Acetyl - 1- pi perazi.@@(l))}é[“,hyl 1H i m dazol e- 1- car boxyl at e

_ORSb
-N(R6)R5c,
-C(O)XR’,

20 -C(O)N(R*)R* and
-S(0),R’;

(i) Het’, -C(O)R® -C(OXR’, -C(ONERHRY -S(0)R’
unsubstituted, cyclic or part-cyclic/acyclic Cy, alkyl, or C,4
25 alkyl substituted or terminated by, or Cs.;; alkyl optionally .
substituted and/or terminated by, one or more groups selected
from, halo, cyano, nitro, Het!, -C(O)R¥, -OR”®, -N(R%R™,

-C(O)XR’, -C(O)N(R*R* and -S(O),R’; |



20 (i} 1-[4-(2-Hydroxyethyl)-1-piperazinyhl'-1-ethanone A solution of
2-(1-piperazinyl)-1-ethanol (6.5 g, 0.05 nol) in DCM (5 nmL.) was treated

W th acet{g @flkthoanhydride (5.1 g, 0.05 nol), added dr opWipggsebbihdi 8o
addition, the reaction tenperature rose from?22 to 60C. The 2s reaction

m Xt <ue was evaporated several tines wsgh toluene to yield 5.6 g (65% of
the sub-title conmpound. (ii) 2-(4-Acetyl-1-piperaziny~ethyl 1H

i m dazol e- 1- car haxylade A gqigiRFon Qt&é? Rrrcar M@sgﬁgzol_gd)gkq, 3l

mol} in DCM (200 'nl) 3o was tredted a’ sol uti’on o

1-[ 4- (2- hydr oxyet hylunsdbgitpesdaziyslit ] orl part\WHc2/had 169 (L4, PO BEA2(0Q152 81
. ethanone (see step (i) above;.5 g, 29 nmmol) in DCM (50 nL). The reaction
m xture was stirred adtylr subsigutedghr tomhmatcdrdiyeromds.iadaly] offtenalyers were

separated, and the or %nic a &f S .vvaseggg with water, dried and
. concentrated irt va@?g “PE?C{yPé gr Feunigategs gy, GRC (OFeMOFg 1880 geigd 5

Pr epar at ison O 1-[4- (ﬁ?»-rﬁr ogpa%roopxjﬁo- 1}8é'tper_éﬁg da]-_]%(ﬁ%sﬁgswng 1x% ure of
1- (1- pi pér azi nyl ) - 1-eP Ranohe o 6" , 0. 052 , 0 di Fo% “330 ni,
e><$>esg) "and K2></30? (1@(@)N(R(}Rgd79-s(fgb%>\9"-‘ﬁ§i i@R@% Wﬁﬁéilﬁkﬁfkqieé s fiy, The

m xture was washed with”4 x 100 ni of water, angj the organi'c pehase’(diluted
with DCM was aci di fGgdalyl optioralis shpstitotudomnd/oadetminéted bof o2 %r HBr

di ssolved in 150 nmL of water). The organic | ayer was separated and washed

with water (2 x 50 mngre sphstitusmby pelactgdtisom| s € werlkoxwt hales edand,t h

ether, neutralised (to pH gt h, ~ N..0.0f 10 CH, and then
extracted with DCM (""\"‘ﬁ%’ %ﬂﬁ%ﬁngfggﬁ%%?@}%ﬁ@t ried and concentrat ed
iiZ vc~cyo to give 4.1 g (32% of the title conpound. Preparation P 20

3- (Et hyl sul fonyl ) propyl 4- net hyl benzenesul fonate (i)

3- (Et hyl sul fQunthounkisfdaneth X8/ Hahatihey be meatiogédichiicahode RvwiieRo! (13 g,
0.11 nol) in acetic acid (40 nmL) was treated with H202 (30%in water, 12.2

g, 0.11 nol), added 25 dropwi se. The mi xture was stirred for 2 h at rt,
before bei ng concentrated;in vacico. NMR anal ysis showed that the resulting
f

resi due condpkt ethesrRamRotl! ropsessas B aafl Breagraep -Ar(d(F 008 ofB-tpresents
di @3 t.e. t at h | b j | vi th
Conett o RR il Ee thgh R BHR for el RS B bp th R G ot ved i n

Concent fared 1y S aReRid bR QB PGSR B BN, < T TN

(b) when R* to R all represent H and the group -A-C(RZ)(R3)-B- represents
Cy.s alkylene, or C,4 alkylene substituted by halo, then R* does not
represent a pheny! group that is mono- or di-substituted by methoxy:;
20
(c) R’ represents naphthyl or Het'", both of which groups are optionélly '
substituted by one or moré substituents selected from -OH, cyano,
halo, nitro, Cy.¢ alkyl (optionally terminated by ~-N(H)C(O)OR®%), C,
alkoxy, Het!, aryl, -NR¥HR*®, -C(O)R*™, -C(O)OR™,
25 CONR*™R*,  -NR¥{)COR™,  -NER)C(ONER**)R*
NR¥™S(0),R*™, -S(0).R™°, -0S(0),R*", -S(0),NR*™MR**® and
(in the case of Het" only) oxo, or R* represents phenyl substituted by
or more substituents selected from -OH, cyano, nitro, C,¢ alkyl
(optionally terminated by -N(H)C(O)OR??), C,.¢ alkoxy, Het', aryl,
3 NER¥R™  COR™,  -CO)OR™.,  -CONR¥R™



resulting cr(.ide product ~as dissolved in DCM and insoluble material was
filtered off. The DCM was renoved by evaporation to give 13.4 g (88% of
the sub-tiyd @ueeuround. s (ii) 3-(Ethylsul fonyl)propyl PCT/SE02/0015

4=mret hyl benzenesul fonate A m xture of 3-(ethyl sul fonyl)-1-propano %see
step (i) above; 13.4 g, 88 mmol) and p-strol uenesul fonyl chloride (16.8 g, 88
nmmol) in DCM (150 nL) was treated with TEA (13.4 g, 132 mmol ), added

dropw se. The regyRe4e JREtr e 284 i tyg2k f or 3hp be BbNg
washed with aque%s a%(??l um’chl or desgg(?)gﬁRgn).RTHe orl:gég%i cﬁﬂ@ég was t hen
separated, dri edSEDHRIMcEBLD),REdNINSYOHBUR>MRF e product was
crystallised fromether containing a small anount of DCMto yield 17.9 g
" (66% of the title conpound. ~s Synthesis of Conpounds of Fornula | Exanple
1 General descrjptio f preparation of the conpounds in Exanple 2 bel ow
20 One of tﬁ@e ’rcé}ijﬁﬁaé’%@?' BHfalUs8ns B to H above (0.25 mmol) was
di ssol veg in CHC13 (0.5 nL). The appropriate electrophile (0.25 muol)
di ssolved in CH3CN (2 nL) was added, followed by K2C03 or triethylam ne
(0. 375 mmol JcdipsithdRasTagie arRnieh aRegded plesike ol
B3 Ponr e B8 B0OEE! PRAMROIHAT o (o

i socyanate). S Reaction mxtures were stirre etween rt

2 to 5 days.aclity.r €hey annthemwfore indioited be ghirymdcentidals When reactions were

conplete, the reaction m xtures were filtered, the solvents were

evaporated, and then the residues were dissolved in MeCN or CH2Al 2 (2 ).

The resul ti sol utigns }gre added to, iqn-exchange Sh%lr’ii d phase extraction
e 22 t

plugs (2 g > 8K 8 §5pest (of 3be gavemion there 15 RIg¥Idge tBe t hen

el uted w,th : . i X ) by DCM : MeOH : TEA
(8.1:1, WH X c%asx&@%%}ﬂ?%%}t{o%g@'%}&gjﬁg@g%gééﬁfggﬂ. HPLC and MS anal ysi s
then enabl ed identification of the fractions) in which product resided.
Exanpl e 2 The foll owi ng conpouirds were prepared from appropriate

i nternedi atds (euciulas thoseonipsundseot htheei inbedttore) esltibar dinygcdrdiabr by

anal ogy with nethods described.herein (e. q t he procedure descri bed above)
and/ or by sticisphysielogiqabnaqivilye loResiamply e cdmmeustatyddss thepdests a of -t he
conmpounds, ere recorded, are in brackets): tent-butyl

5-[3-(4- cya#gf)%g)ﬁgjﬂ?fq‘ﬁl hydr oxypr opyl ] hexahydr opyrrol o[ 3, 4c] pyrrole-2(1.1-c
arboxyl gte (nz/z = 388); te~t-butyl

5-[2- (4- cyanophenyl ) et hyl ] hexahydr opyrrol of 3, 4-c] pyrrol el5

2( 1. F- car boSfykeadomniididide of tB4 dnveritomt ar@uhid expected to be useful in both the
5-[(2S)-3-(4-cyanophenoxy) - 2- hydr oxypr opyl ] hexahydr opynol of 3, 4-c] pyrrol e-2(
11 - car boxy| arephylgxis andsthe: treasmenbof \arrtthihias; pad-inypartiphlenydtjislnamd] pr opy! |
hexahydropyrrol o [ 3, 4-c] pynol e-2(l 1 ~-carboxylate (f~zZ/z = 371); zo
tert-butyl 5YFBIEURE dahyHiladxy) et hyl ] hexahydr opyrrol of 3, 4-c] pyrrol e
2(1~-carboxylate (na/z. = 358); 5-[(2~-3-(4-cyanophenoxy)-2-hydroxypropyl]-N
et hyl hexahydr opyrrol o[ 3, 4-c] pynol e-2( 1~-car boxam de (~n/z = 359); 4-(

{ (2R) - 32§ 5- [IBe( &)rﬂg&hﬂ&t boxuphgnyhtiRt Byd Ihex ayeseayn e lttbafnsdi2sr -
pyrrol-2( |I1~-yl]-2-hydroxypropyl} oxy)benzonitrile (rnlz = 4S2); 4-( { 3-]
5- (but yl sul prphly)axexahgatdopdiseates, pBindindicptiomsatel2¢d to tardigc] diseapsd, In
am no) benzonitrile (nzlz =

391); 4-( . . . .
{3-[5- (3, 3- VdmehaRythouasass beyryadkieange mnigr ok, dpduding]igshaentic heart
19yl ]pr opyld sezzlis@ ns%)dggﬁ] A0 ra{'tglcﬁc, (Iglw)czargia?qg}a’roﬁon, heart failure, cardiac

surgery and thromboembolic events.

Il TS

25
In the treatment of arrhythmias, compounds of the invention have been found
to selective1y~ delay cardiac repolarization, thus prolonging the QT interval,
and, in particular, to exhibit class III activity. Although compounds of the

invention have been found to exhibit class III activity in particular, in the



WO W21 T 1Till19(12 PCT/ SEU2/ UUL~2 84 4-(
{3-] |5} [ 2.-{(1%, gz di met Po_x?/ph((any} ) et hzg{_’;}exgh{gr (()zyr rol of ﬁ 4- c] i;; r oi ]2(;1H) -yl]p
ropyl }am R trile (nz/z = ; S-[2-(4-cyanopheno : 3
et hyl hexahyd‘r g@f}@?m o[ 3, 4-c] pyrrol e2(1H) - car boxam de (~n/ >zi%: g‘gé)";] S
5-[4- (4-cyanophenyl) - 4- (3, 4-di net hoxyphlgnoxy) but yl ] -N
?tzm[/l hza)t;a[]yflropyrrol o[ 3, 4-§l]qllpyrrol el- 2£1H) - c%]?r boxam d(; (;Ez/ zZ = 493)i 4-

- ~— u y y - g p . N - - y 3
{2-[~ (bul) e@k}gﬂ:@;@@ TRPYhER Abdedy SFPHERRY Rlard Hioty hd&ERQHY
4- [ 4- [ 5- ( butpgkisigtddap yhis k&sahydr opyrrol of 3, 4-c] pyrrol - 2(
I ~yl]-1-(3, 4di net hoxyphenoxy) butyl ] benzonitrile (mz = 542); 4-
{2-[5-(3, 3-di net hyl - 2- oxobut yl ) hexahydr opyrrol o[ 3, 4-c] pyrrol - 2(
11 ~yl ] et hoxy}benzonitrile (mz = 3S6);. 4- , ,
- 1-(3, 4-di net %@;@ﬁgﬁe@ ief gspest Qf g‘uen@ffﬁ@ftﬁmaib@zsuamw&anp@rh@qé@f rol of 3, 4
Lo e P (oot B R SRR Rre i R, SoBRrorBministaiog ofot
2(1H) -yl J et i dopd L = A ] . .
1- (3, 4-di m?ﬁ%@%ﬁ%ﬁ yegﬁéfln?%(a ng E?ﬁ-éé‘%lé‘eﬁoﬁlggyfhtgﬁyl?‘f%ﬁtﬁ? I t]ohaeggrrsl?/%r opyrrol
o[ 3, 4- c] pyr rsukfediff frony, drimusstdptibbnopnichra domditional z = 586); 4-( ‘
{(2S)-3-[5-(butyl sul fonyl ) hexahydropyrrol o[ 3, 4-c]pyrrol-2( 1H)-yl]-220
hydr oxypr opyl } oxy) benﬁoni trile; 4-|( ) ] I I I
e L
5-{3-[ (4 cyanophenyl)am no] propyl }-N _
et hyl hexahydropynol of 3, 4- c] pyrrol e-2(1H) - carboxam de (nz/z~= 342); 2s
tent-butyl 51 Conpban@P et ifvéndoft- %lm&ﬁi&‘rlfrl?h%eomﬁiiM%ehh%i‘aﬂy
hydropyrrol of 3, 4-c]'pyrrol e-2(1H) - car boxyl.at e ( = 522)'; te~~t-bafyl 5-
{ 3- [ (4- cyanapbeutyhgmmislyf, dnirhtqmooply| jittenastoyialiy pyarnsdeohdly -iatrpyasaldy,eb?( 1H) - car
boxylate (nz/z = 420); 5-[(2~-3-(4-cyanophenoxy)-2-hydroxypropyl]-N
(3, 5- di net hyhhalehems r-ay 3@y other parenferal route, in"the form of pharmaceutical

%élczl-? géggy%%g%ﬂarggtllc%{ 3&0%}%&& rtﬁé gc-:nz\geln gfecd?ernqoe)l(t%g} gzse 2 freev lbgéeoorug /n%g 192
[5-[ (273 ( 46;%l%i}?g@ﬁ?%gﬁ%/r"g%ﬁimégfc%d’d?t?@%girﬁ,212?&%%9%&9119 bdecptdpy " r ol - 2(

1H) -yl ] carbony enzenesu
5-[(2~S)- 3db§a%eyﬂjmp hBepéding upyd tiexdiso@iey bhd Natient to be treated, as well

{ 4- met hoxyphenyl ) hexahydr opyrrol o[ 3, 4-c] pyrrol e-2( 1H) - car boxam de; s
5-[(29)-3-(4s céantqmlh@rﬁxgdmzuﬁmonxy}m spyipositions may be administered at
{4-[(trifluoromnet gyl t hi o] phenyl } hexahydr opyrrol o[ 3, 4-c] pyrrol e-2(1H)-car bo
xam de (rnl 2722 BGRAPSCS5_ [ (25~ 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] -N

t et rahydr o- 2H pyr an- 2yl hexahydr opyrrol o[ 3, 4-c] pyrrol e- 2( 1H) - car boxani de;
5-[(2~-3- (4- cyanophenoxy) - 2- hydr oxypropyl ] -N (cycl opropyl net hyl)

hexahy dngpy rimRl @indedtmel RYhO hifredfidiinH RO K RbABiddd W &h 2n$&rhér drugs

5-[ (2S~- 3- (4-cyanophenoxy) - 2- hydr oxypropyl ] - N

i sopr opyl hexatftiimogherireatrop®, of-arfhyyimmiak en@pt bhher aatdoovastuler; disorders.
5-[(2,f)-3-(4-cyanophenoxy) - 2- hydr oxypropyl ]-N {3, 4-di fl uor ophenyl) ~5
hexahydr opyrrol o[ 3, 4-c] pyrrol e-2(1H)-carboxam de (rnlz = 443); N

butyl -5-[ (2~ 3-(4-cyanophRenoxy) - 2-.hydr.oxvpr opyl | hRexah opyrrol.ol3, 4-c] pyrr
ol e 2 11 - eGSR AR R R Mg ¥ SR ARy SR, RS R bR oyt 1 T
(3, 5-di net hyhi 514+ y. YoarbunldPYBF" e : :

1H) - car box aﬂ‘ﬁé‘?@gﬂg‘?}lﬂ ]ﬁ@ﬁgégn%%ﬁg%ﬂﬁ ?Aam n grﬁ]gp)ﬁ} fHIS iffention in

(4- met haxy phdmikiubewathydpltarpataalcally adeeplabile adibear( ditent @k baxieni de;

5-{3-[ (4- cyanophenyl ) am no] propyl }-N
i4-[(trifluoronethyl)thio]phenyl]hexahydropyrrol o[ 3, 4-c]pyrrole-2(1H)-carbo

o St o U ORISR T Bt e g > 2
pyran-2-y ofigses oPb[the £ i ; ,

5- ~3- (4- i ™ i :

(oycl opr opy ERBRIT ReSURUaP CEyPROIEE07 19 35 melks oYy SR (1t =

490) ; 5-{ 3- afins¥aaeahendl dsditn@Des aBy1d.0Nng/kg body weight at parenteral
i sopropyl hexahydr opyrrol o] 3, 4-c] pyrrol e-2( 15) -carboxamde (rnlz = 356);

30 administration. Preferable ranges of daily doses of the compounds of the

—4




WO | 12/0(11902 PCT/ SE02/A 1l 52 s6 5-{3-[(4-cyanophenyl)am no] propyl}-N
(3, 4-difluorophei ~yl) hexahydropyrrol o] 3, 4-c] pyrrol e-2(1H) - car boxam de
(rrzlz = 42PdxmoebhoRut yl - 5- f 3-[(4-cyanophenyl)ani no] propylgcr/sgnz00152
hexahydr opyrrol o[ 3, 4-c] pyrrol e-2( 1H)-carboxam de; 5

5-[ 2- (4- cyanophenoxy) et hyl ] - N 59

(3,5- dlnethyllsoxazol 4- yI)hexahydropyrroIo[3 4-c] pyrrole-2(

1H) - car boxa .

~[ 5-[2- (4- cggnop enlgxtyerapeuu ugitgﬁfapgglymagsoa[r%aljo%t] %)99?30-10(? ﬁn%/l\ﬁ car bony
'} - 4- met hylbodpaetightitl @abadamist@tib? a4 abyen@pde 6o $)) eighd body weight

(4- met hoxyphenyl ) hexahydr opynol o[ 3, 4c] pyrrol e-2( 1H)-carboxam de (nalz =
407); 5-[ 2- ((pencainy fmatipn) |- N ~4- [ (trifl uoronet hyI ) t hi o] phenyl }
hexahydr opyrrol o[ 3, 4-c] pyrrol e-2(l1rcarboxam de (|~~lz a77) ;

. 5-12-(4- cyanophenoxy) ethyl]-N tetrahydro-2H

2-ylh -ar i de;  ~ .
DA A S LR RO S s,
clpyrrol e 2pHneaidnAmigniay = 359); 5 [2- (4. cyanophenoxy) et hyl | -N
i sopr opyl hexahydr opyrrol o['3, 4-c] pyrrol e2(1H) - car boxani de (nal z = 343):

5-[ 2- (4- cyanophenoxy)ethyl]-N (3, 4 difl uorophenyl ) hexahydr opyrrol o] 3, 420
c] pyrrol e-2(1H) - car boxam de (m z 413);

butyl - 5-[ 2- (mep@wubmﬂwﬂmypmmm m@xathmhay@yth@|adwanmg@]tbwbmemw#e car boxam

ot byl hexany dRoysisnoicss A0 i (ot vt Hhag, Ytz DERAsk rhage of activity
o (3 1 (4ycyannplany! e)@%lhﬁgyanb{pg&m ibh o ladh g T1o QKRS el hexe

hydr opyrr ol pyrr ~-car oxd
i [ 5-~3-[ (4- c¥yeanhasyvits edreaidllypslasyt hh@mfm@krsowramba{/an%dalim t®l 2( 1

~-yl ] carbonyl }-4-net hyl benzenestt| f onam de;
5-{3-[(4- cya:&aspﬂﬁrthl)vsm))‘ thayl be nugy Ippiaxt (flﬂarrréteﬂongphmtyig)tﬂnenalblyoduoe 30
pyrrol o[ 3, 4- c] pynol e- -carhoxam de; . \VWVO f12/Q(i 09U2 PCT/ SE(12/001~2
87 5-{3-[(4 @\yghé&qe@fingtg mnpbﬁmlg @r]@pmr.mcﬂence of proarrhythrmas such as
{4-[(trifluogro thyl}thlo enyl } hexah droprr Ie2 1H) - car bo
xam de (m 29 %g eBDO{@e%fH b}i(ﬂ}ﬂr@n u‘%ﬁ%?ﬁiﬁ(%% B?Bm‘? QYrIH%X/dr 0- 2H
pyran-2-yl h )y 9 1&?}5&1%
Soe (4 cygfr%gghdg%&lpﬁééufmg pr Ao 1%10#\' p%{'t;é's’) of & R ‘iii s I&own in
(cycl opr opylthebhgt ﬁlhexahydropyrrol o[ 3,4-c] pyrrol e-2( 1H)-carboxam de (nz/z
= 417); 5-{3-[(4-cyanophenyl)sul fonyl]propyl}-N
i sopropyl hexahydr opyrrol o[ 3, 4c] pyrrol e-2( 1H)-carboxan de;
5-{3-[(4- cy %% | fonyl ] propyl }-N (3, 4-difluorophenyl ) hexahydroio
pyrrolo[34 |l rcarboxam de (~n/z = 475); N
but yl - 5-{ 3- [(4 cyanophenyl)sulfonyl]propyIJhexahydropyrroI0[3 4-c] pyrrol e-2
(1H) - car boxam de (nal z 419); 5-[(2S)-2-am no-3-(4- cyanophenoxy) propyl]-N
et hyl hexghydregpyr r ol o[ 3, 4c] pyrrol e-2(1H} - car boxam de (nZ/z 358); is

[ (2. 5~-2- amno- 3- (4- cyanophenoxy) propyl ]-N (3, 5-di net hyl i soxazol 4
) hex ahydr Gimany Blesirdpla}siylopmab Efiects B -Ammesthetinedi €ninea Pigs
5-1(2, 5~-2- am no- 3- ( 4- cyangphenoxy) ropyl hexahydr opyrraql o[ 3, 4-¢] pyrrol -2
1 H-yl] &EHBCRmES }Nelginﬁgehqﬁw%ﬁéﬁr?@@uﬂ $Q Zavicre used. Ohie anitmald
[
d
[

v opyr  or oSS B0l ForaR B GRS Vel BBk ik o HOR YRR e BERs0
2S~-2- -N
{4- E(t rifl 3gar)gébrrec??\é/&ltﬁ‘?g&pHgﬂggmagégﬁ%r opyn ol 0[ 3,4-c] pyrrole-2 (

| I ~- car kzexar ni de (n1 z 506); 5-[(2~-2-am no- 3-(4-cyanophenoxy) propyl]-N
(cycl opropyl met h )hexahydrop&rrol o[ 3, 4-c] pyrrol e-2(1H) - carboxam de (nz/z =
384); 2s 5-[Amaes glaawmdgc@ wan@@masmqémﬁytlpn KRf pentobarbital (40

| sopropyl hexah§/ it chiégj’ nd catheters were introduced into one carotid artery (for

5-
y
{
(
5-
h
5-

blood pressure recording and blood sampling) and into one jugular vein (for
drug infusions). Needle electrodes were placed on the limbs for recording

30  of ECGs (lead IT). A thermistor was placed in the rectum and the animal



[3,4-c]pyrrole-2(1H)-carboxamde (mz = 372);

5-[(2~-2-am no- 3- (4- cyanophenoxy) propyl]-N

(3, 4-di f | 4oy PRB&Y! ) hexahydropyrrol of 3, 4-c] pyrrol e-2(1 | ~- ¢prRe¥aI1ge (nal z

= 442); 5-[(2,5~-2-am no-3-(4-cyanophenoxy) propyl]-N

but yl hexahydropyrrol o[ 3,4 30 c]pyrrol e-60( 1H) - car boxam de (nalz = 386); WO

U2/ 11(i WQU2 PCT/ SEI 12/ UOLS2 88 5-[ 2- (2, 4-di cyanophenoxy) et hyl ]-N

et hyl hexahy dyappraced ohd lfea@]hgxfaaom% al lectal €hpaUant €between 37.5 and

5-[2- (2, 4-di cyanophenoxy) et hyl'] -N

(3, S-di net hyd8.84xazol - 4-yl ) hexahydropyrrol o] 3, 4-c] pyrrol e-2(1 h~-car boxam de

. 95 N~ [5-[2-(2, 4-di cyanophenoxy) et hyl ] hexahydr opyrrol o[ 3, 4-c] pyrrol - 2(
|1~ yl]car bonyI ] - 4- met hyl benzenesul f onam de;

5-12-(2, 4-di oxy. eth

L2 (20 &Y napene ot Mo anc s, ppiapel et 2ripil AT £ =

432); o 2 (V%ltﬁ r?%ﬁ%’ %?w&oéﬁ/ 2 Shiwl llthal ventilator, set to keep blood gases

{4-[(tri Iuorone phenyl [ hexa

hydr opyrr ol of3higr ﬂ'lep‘ﬂbfrﬁhEraﬁ(gIel forc@iebepisde I drder t§Gédtice autonomic
5-[2-(2, 4-di cyanophenoxy) et hyl ] - N tetrahydro-2H

pyr an- 2- yl haréhgatres pyoth vhgl Bert-@it py thoheck? @nd Ocantgika i geofratialo] #56) ; N
(cycl opr

opy!l met hyl ) %YFQH‘{@V@HGF%%%EH%WS&P)’v@trﬁﬂlq sHastarhe exBeaTimeRy 3, 4- c] pynol e- 2(
1F1) - carboxanmide (mz = 380); ~s 5-[2-(2, 4-di cyanophenoxy) et hyl ] - N

i sopropyl hexahydropyi -rol o[ 3, 4-c] pyrrol e-2(l h~-carboxam de (nalz = 368);.
5-[2-(2,4-di

(3 4 i L uor GARBy S oA hicratinn vs,expased by & leftsided thomeotomyy..
but yl - 5- [ 2- (ahdda dusmﬂdpﬂgn@d(ymawryle]damdhwﬁf opyortigobBilde elavphadie20 2( 1
I—I) carboxam de (fnlz = et hy

5-[ (2~- 3- (4- @Inanqpﬁemmw\él %’hm&mﬁmb;q }htel&ﬁhymt@pylarrdk‘tﬁ gallc] gher ol e- 2( |

| ~- car boxyl a - dr oxy di net hyl et

5-[ (2~- 3- ( 4- %ﬁ?%h@/ﬁé 211 olﬁgﬂg] #HedB Fﬂﬁgﬁr s1zpk cauld Ber r ol e- 2(
| I ~- car boxyl r =1 I I

5[ (2~ 3- (4 r%%%ﬁé%ﬁ?ﬁé&wﬁséﬁi‘%ﬁb%ﬁa% %f}%uﬁggﬁﬁ@f A JBi’fjolar electrode for

hydr opyrisol Gladin GlaBYdlipped- t(thetefRhRRMN! aP&Lin® YD - s Ydithtion, twme the

5- [ (2~- 3- {4- cyanophenoxy) - 2- hydr oxypr opyl ] hexahydr opyrr ol o[’3, 4- c] pyrrol e- 2(
1H car boxy! atigst¢lnc zthmesholida}éha/as perfethed yweithyd custom-made constant current
5-1(2~-3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] hexahydr 030

pyrrol o[ 3, 4 S&lp}ﬁ}ﬁtoro|Télez*(qan~W@$aP%dy4taa equer\mw&tzwoymb@zwlmal sinus

PCT/ SE112/ | II I 2 s9, 3-

5-1(2~- 3-(4- Mﬂ?é}l ef"% f&ﬁ?ﬂ}ﬁ%g Tﬁé&%%&}f‘%ﬁwgl o[ 3,4-c]pyrrole-2(1
. F- car boxyl at e 2 mor phol i n- 4- yI et hyl -

5-[(2S~- 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] hexahydr opyrr ol o[ 3, 4- c] pynol e- 2(
| | ~- car boxy | Biehlosd presgnie]itire MMP eighyl akd H(e218ad IBECE weanfaebaivaxon a 2- hydr
oxypr opyl ] hexahydr opyrrol o 3, 4-c] pyrrol e- 1~-carboxyl ate (~nlz = 437);

2- (4- acet y| p¥lpgograph 1n1§f]e)t@p¢qrder (Siemens- Elema Sweden). "All signals were

s (e (e chanophenca). £yt coppiopib ot e ool el ol o2
2-(2-meth d

L2 (2~ Tet NSO ChBR AL LS ANCRONKOO PL ek chiab bPARL Bifiwind mfREERE™ 0°
hexahydr opy rimlsof§tHmC | Phé rSi%ﬂ?s( hre paodR¥ad atiag(4castom3fdMde program

2- hydr oxy-1, 1-di net hyl et hyl

[ 3-[(4- dﬁan@hhe]mpbdafm acxllpsmp;lla}lkiearml};aﬂs ofphyablojgisal signals mehaxrad lih ~- car box
ylate (i~zlz = 387); _1-cyano-1-nethylethyl 5- f
3-[ (4- cyanopﬂ’f@ﬁ?W&tﬁln@}lHﬂ@ﬁyl%el‘?eﬁﬁ‘i}'&—‘r%g and Hirsch, C’omput Methods

e R R (1212 = 562, b2y 5
e

p

{

hexahydr opyr r ol o[ 3,4-c]pyrrole-2(1.1-carboxylate (na/z = 367);

2- met hoxyet hyl 5- (3-[(4-cyanophenyl)am no] propyl} hexahydr opyrrol 020

[ 3, 4- c] pyrr dte- Bdst ~proaedio yt@isestdd alfztakiBy 3o Baiamdmﬂcﬂuﬁefccmhhgsqrﬁ)pyl 5-
{3-[ (4-cyanophenyl ) ar ni no] propyl } hexahydropyrrol o[ 3, 4-c] pyrrol e-2

| | ~ car B6xy|mmafes apart, during both pacing and sinus rhythm. Affer the secon




2- nor phol i n- 4-yl et hyl

5-~3-[ (4- cyanophenyl ) am no] pr opyl } hexahydr opyrrol o[ 3, 4-c] pyrrol e-2(

| ~- car boxyloahfs9és _ PCT/SE02/00152
2-pyridin-4-yl ethyl 5-{3-[ (4-cyanophenyl ) am no] pr opyl } hexahydr opyrrol o
[3,4-c]pyrrole-2( 1 F~-carboxylate (nal&a = 420);

2- (4-acetyl pi perazi n-1-yl) et hyl

5- ~3- [ (4- cyanephensto@img ofer ﬁmtlackwaﬁxﬂé e §19J59ir1%e4w§§ Hﬁﬁﬁ@& m2§! | rearbo
xyl ate; 5-~3-[(4- cyanophenyl ) am no] propyl }-N [ 2- (2- net hoxyet hoxy) et hyl ] hexa
30 hydr opyr nailefns, af 6]2owilr ahie- el jugndarbosiantatheter Y G00scbAds.( 1THiRe

. PC OSE(12/11(11s2_ 90 ethyl

5- 2- (4- cyarfapm@ﬁo}@}?retwmg@%@érﬁaﬂ%wdom{esv ZeerPingr vlas-ppda.HBaeboxyl at e
(nzl z 330); 1- di et

5-[2- (4 cyanB Bﬁlé?%%%t)%g%/ﬁt}ﬁli’]ﬁ&%ygxﬁ%y%oln&{% dz?sﬁ]%glﬁ?ﬁtes‘ﬂsﬁlb@c&’raﬁoxyl ate

(nal z = 374) no .

5-[2- {4 gyanagp gglsgé(}é?et h%/lf{mgéh g‘?%%glrltrné o‘f?eﬁlc‘flg{/er Qz%lﬂ-lﬁg- cegrcltl)oxyl ate
(nz/ z = 369)expbineat.yny!

5-[ 2- (4 cyanophenoxy) et hyl ] hexahydr opyrrol o[ 3, 4-c] pynol e2( 1H) - car boxyl ate
(nZl z 354); 2-net hoxyet hyl

~ [ 2-(4- cyanophenoxy) et hyl ] hexahydr opyrrol o[ 3,4-c]-, to

pyrrol e-2( 15@.1&&&5&?@ ate (nalz = 359); 3-(nethylsul fonyl)propyl

ool 2L Sy aNOPHENRISL N L HBRS Egggarsapevdf ot Sy il RRROW G eleci8d R8> ! &t ©
? %2.2(1 1@ya;tﬁ@ﬁﬁﬁ.%ﬁb6ﬁ5'ﬂ{ﬂ foh@xapassoR whA bRk AoA SFR¥iTOLEmpLHEs, CRRPOXY! at e

2- pyri di n- 4-thteetsmyiabldsXelcbtal anapiienvinl ditut dnhexzhysteemyrepolaglzatidn C]

pyrrol e-2(1H) -carboxylate (I nlZ = 407); 2-(4-aceiylpiperazin-1-yl)ethyl
5-
(

2- (4-cya N3RSt If}th@xwmulep{(ﬂ\@l ofgiugtioh pyme|(defifiddps dhe boxyl ate

[
[ rzrl f ). rrgtS ﬁo M@F%M\@F rheggtglgﬁpégq)plg e any the start of the ventricular MAP)
pyrrol of 3, 4- dﬁh%% e[%yCIH?%’Zé )]Frf(;thyl ?éa?‘? %gaatﬂ(ggﬁl(n% af the iﬁé ntervatfyciunng sinus

5-~3-[ (4-cyano pr opy

hexahydrigpy irh{hd| 38951:611835&180(!1185'[3[1& %&@@%@%@%& HZe/aéured%%pde o
2- hydroxy-1, 1-di net hyl et h - ~3-[(4-cyanophenyl ) sul fonyl ] propyf
hexahydr.opynmdgeoﬂ& haaljlpd{yrrfmhle 2§thisl) ofcthe bamaek thiedsdd-mhiznat. 4Banther2She
1-cyano- 1- | et h 5- (4 . )
cyanophenyl ASy eﬁ %@Q@Mé@WQW@{@!@O%@W%E@S-Z(
1H) car boxyl ate (mz = 431); but-2-ynyl 5-

~3-[(4- cyanophenyl)sulfonyl]propyl]

hexahyd | Ble 18V Ars :
55 oL WP LD R Sl e e

{3-[ (4- eyanephrdyd ) gte:rf Oﬂlyslel:ﬁflﬁ@yddses of test substance were exzplessed as
hexahydr opyrrol o 3, 4-c] pyrrol e-2(1H) -carboxylate (mz =

3- (net hyl sulpemeptagsr eppiges frqm t[l(Mdean@N@iytt)@utﬁmmyde]rqmrbqu yalues

t21e>r<rg:1 %ﬂg?%%&%&%ﬁé |0§L?‘ﬁ5tﬁfé4%e§%ﬁ%§%$r%§ﬁb%% fe]ggl? éﬁ%% a’ﬁyﬂ?i‘bpyr rol of
2ot CLPYL L o pBsdblerl SAIRAY BLerdmontd oirkh) in APy et Kbelifieh °

ge? Zhgg ' ?%ro I‘a{ﬁ)éeﬁrage%ﬂl t;ll‘rrﬁé 5%25?6 ﬁ%sgoﬁéelbﬂrv@@r SEX VAWK Bufationd @Rk: for AV-

5-{3-[ (45cyann@ision Jimd fHdhyping pooghié Jshrasafrgquapyr (RR dhterdaly] pdrmedre- 2( 1H) - ¢
arboxylate (c%{'vze (;f ?1111 gxpenments performed with a test substance was calculated,

and potency values were derived from the mean curve. All dose-response
curves in these experiments were constructed by linear connection of the

data points obtained. The cumulative dose prolonging the MAP duration by
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The fluorescence probe DiBacygy (DiBac Molecular probes) was used to
~ measure membrane potential. DiBac,s) maximally absorbs at 488 nM and
emits at 513 nM. DiBacys, is a bisoxonol, and thus is negatively charged at

30 pH 7. Due to its negative charge, the distribution of DiBacy) across the



4-( {(2S~-2-am no-3-[S-(cycl opropyl net hyl ) hexahydr opyrrol o[ 3, 4-c] pyrrol 30
2(1H) -yl ] propyl} oxy)benzonitrile {nz/z = 341); WO 02/ 4(i09112

PCT/ SE( 12{,{ ib 93 4-( T 3

{(2S~- 3- [SQ{ ;(?4 Oacetyl pi perazi n-1-yl) propyl ] hexahydr opyr rPoCI (/) :(’:2/001 1pyr rol -
2(1H) -yl ]-2-am nopropyl } oxy) benzonitrilg (nz/z 455) ;

2-15-[( 28~- 2-am no- 3- ( 4- cyanophenoxy) propyl ] hexahydropyrrol o[ 3, 4-cJpynol - 2(

| ~yl]-~Vi et and n =1.38

(222} am no BB 6 eSO B06s TS Bhasnlerbiant oBotertirk i 8 r o - 201
H) -yl Jpr opyldle@\syal%@zg@ tthb'@bl( Rted or bebdmed - tess negative relative fo_ ogll

. {{2.5~-2-am no-3 (2- met hoxyet hoxy) et | ryl ] hex I~ydropyn ol o[ 3, 4c] pyrro
| -2(1H) -yl med)q:xyén)p)tly@ Heitzamisf rcoheerftration ms3@9)the dedll increases, due to

~(2, 5~-2-am no- 3-[ 5- (4-fl uorobenzyl) hexahﬁdr ogyr rol o[ 3, 4- chyr rolio

] 2( 1H -yl ] pr cﬁég,qtrqs@a@g faaeniQnee ingidejthe e )1C4(34.molccules can bind to

;2-15-(3,3 xobut hexahydr opyrrol o[.3, 4-c rrol
1H) yl ] et ﬁoxa}ﬁmé Fﬁ%@hﬁ?‘ﬁﬁ@?r Iv%igclg ﬁgpié/s_agtg%fwaﬁe 1 fAlqucsgence emgssmn
2-[5-(cycl opy y rr r
TH oyl ] et hoxy éoph@% xﬂ%ﬁ%ﬁ\] %1? ?éﬁ’e%:geff' 63] p&ﬁr Blreale in DiBacy)
4- ~2- [ 5- [ 3- (fucresdenei PEhazéHimpe Yin) mﬁB@m@L fmmbydéh@@ywapld&é’mé& Glypyr r ol
2(1H) -yl J et hoxyJ isophthalonitrile (nalz "= 451);
2-[5-[2- (2, £ldiP®:anophenoxy) et hyl ] hexahydr opyr rolo[3,4-c]pyrrol-2{ ‘1H)yl]-N
i sopropyl acetam de (nalz = 382); 4-
{2-]5-] 3- (et hyl sul f onyl )propyl ] hexahydr opyrrol o[ 3, 4-c] pyrrol -2( 1H)-yl] 20
et hoxy~ js thalonitrile 417).y.. 4- . }
To 5[ 29 2 THS AT varh Ié P50 ﬂ‘&x&%%Woeﬁ?/r‘?’%ﬁh&fls‘,‘4t-11@m}?lr Bposphate-
1H) yl ] et hox K :
4-{2-[5-(4- ﬁ%ﬁg@g%ﬁ@f’(ﬁBS&h ﬁ%ﬁr@ lre epgi)}zrl'ro hez(:_ﬂlﬁ w?rfet%lﬁ%xy}i soph
thal oni tril ardafed Fvith 3914 DZBac y (in 180 pL of PBS) at 35°C. Once a stable
4-{2-[5-[2-(4-net hoxyphenyl) 6xoet hyl | hexahydropyrrol o[ 3, 4-c] pyrrol
2( 1 H -yl ] et Hwore§censophk lie:icmcdt(usdzﬂly(aftﬁrﬂ OFmdid1 20 ;,IESf tHauteyd substance
5-[2-(2, 4-di cyanophenoxy) ethyl]hexahydropyrrolo[3 -c] pyrrol e2(

1H) - car boxy|vaasead d3 ugingelf hIHR’ g-mtcam]t%ﬁl well plpettmg system. Fluorescence
5-1(2~-3-(4-cyano heno

hexahydridpy rRASHE @é]‘%é‘rﬂzg}%‘d??‘i %gg’/ W%\tf%r a fugthsr (1% mpinc1 Al 94
PCT/ SELR/ UUJEéfﬁ Il‘:im{e% d ( ergy%Fﬁpet?ie 'Bﬁlt)?tlmfigebprcﬂp Ei? & d hth temperature

met hyl hexahy opyno o[ ynolée-2 carboxa

5-~3-[ (4- cyaepatieny! &faBbﬂP]dBIacﬁlel']}ecfiﬁer potassium channel conductance and
pr opyl hexahydr opyrtol o[ 3, 4-c] pyrrol e-2( "| ~-carboxam de; s al lyl-5- f

3-[(4- cyano@n@mh())aﬂmoreiqmnogyI’[}da’exui:ksyahcoqnwere qnlrm:ﬁcdmhmelcen«b@é W€l 1 ~- car bo
xam de; - and

(t g( t- but yl )plljas{ 23] PB& eytABING ﬁyﬂMaﬂﬁlB@%@) o?l;he}h h@a«aﬂtn)wamopwfrsu:bs{aapac] pyrrol
e- 11~- car boxa anp unds, of the . abov anpl es were

tested i T@%?P%ng el%XW&'l‘eﬁ@Faé oggﬁggestn@ CSF‘FatEﬁ’rbmv efEPeHmeRt 2 east 5.5
Exanpl e 4 4 additional 1:10 dilution ocourred during addition of substance during the
experiment. Dofetilide (10 uM) was used as a positive control, i.e. to

determine the maximum increase in fluorescence.

25 Curve-fitting, used to determine the IC50 values, was performed with the

Graphpad Prism program (Graphpad Software Inc., San Diego, CA). |



~ 5 Conpounds of the above Exanples were tested in Test B above and were
found to have pl C50 values of at least 4.5. Abbreviations 20 Ac -acetyl API
- at nosphegyigtoR@psure ionisation (in relation to M5)aq. - agyReyshsz broad
(inrelation to NVMR) Bt -benzotriazole2s t-BuOH -te~~t-butanol Cl -chem cal
ionisation (in relation to MS)zCPBA -rréet a- chl or oper oxybenzoi ¢ aci dd
-doublet (in relation to NVR)DBU -di azabi cycl o[ 5. 4. 0] undec-7-ene30 DCM
-dichl oromethape VI~ O 112/11Cf1) (12 95 5 to 15 20 25 30 PCT/ SE(12/(1UL; 2
dd . -doubl et—of doublets (in relation to NVR) DNl AP
- 4- di et hy| dvfietadyoliciHam&byvet ThitNCainpetids f or mani deDVBO
. -di net hyl sul f oxj deEDC - 1-[ 3- (di net hyl am no) praopyl ] - 3- et hyl car bodi i m deEt
- et hyl Et OAc ABtIRYYITAcIEee SRS sedin mdeterwirs the miatebadisr abiitn ofethati on to
MB) FAB - f ast atomﬁ@d nt, (in relation to M5)h -hour(s)HC
. - hydr ochl or i ™R OLRY@Z: hydr oxyet hyl ) - 1- pi per azi neet hanesul f oni ¢

aci dHPLC «- hi gh performance |iquid chromat ographyl M5 -industrial nethylated
spiritsl IgA -i so-propyl al cohol (propan-2-ol)m-nultiplet (in relation to
NVR) Me - met HyhdveépdticaS-ot frndticn freive @bk -meh habbltHnd. rat KithUNATSHMAR. co- el ti ng
poi nt M5 - mass spectroscopyNADPH -ni coti nam de adeni ne di nucl eoti de
phosphat e, rfector eddonsedic Thecatsay eradtionsawbrd ey fobowsaBHbi( mgmal),et (i n
relation to NVR.rt -rqomtenperahires_ -single in relatjon to NVR) V1 O
02/ OCr (11 (12\ngPlti't(Pi8§|@M)(, H%Sréﬁih r {0 m; a%'EH 1.4 andet VAR RRSTTHF -
t et r ahydr of uran &h@ - thin layer chromatography PCT/SE02/ QU 1 S2 Prefixes
~Z-, S-, 1i-, YIPURS-t e~t- have their usual meani ngs: normal, secondary,
i so, andjtez-tiary. WO 02/ U902 97

The reaction was started by addition of test compound and terminated after
0, 1, 5, 15 and 30 minutes by raising the pH in the sample to above 10
(NaOH; 1 mM). After solvent extraction, the concentration of test
compound was measured against an internal standard by LC

15 (fluorescence/UV detection).

The percentage of test compound remaining after 30 minutes (and thus t,,)

was calculated and used as a measure for metabolic stability.
20  The invention is illustrated by way of the following examples.
Examples

General Experimental Procedures

25  Mass spectra were recorded on one of the following instruments: a Perkin-
Elmer SciX API 150ex spectrometer; a VG Quattro II triple quadrupole; a
VG Platform II single quadrupole; or a Micromass Platform LCZ single
quadrupole mass spectrometer (tﬁe latter three instruments were equipped
‘with a pneumatically assisted electrospray interface (LC-MS)). 'H NMR
30 and C NMR measurements were performed on a BRUKER ACP 300 and



Claims 1. A conpound of fornmula I, Rc Ra PCT/SEO2/110 S2 R4 B A-~-N NR~ |
RR-~f RA\ a s wherein the wavy |lines represent optional relative cr.'s-
or tr-aj hesgechem stry; to R represents Cl_12 al kyl p@Q)gFM;@@LJ y
substituted and/or terminated by one or nore groups sel ected from hal o,
cyano, nitro, aryl, Het~, -C(ORSa, -0OBsh, -N(R-)RS, -C(O XR-,
-C(ONRs)RSd and -S(O 2R~), Het2, -C(ORsa, -C(OXR~, -C(O N(R8)Rsd or
-S(O 2R9; i~ i B - QC nce when
Vartr 300, Wﬁﬂ;{g?ggﬁgﬁ%i}’teﬁ %Eéﬁaﬁ?g% Haﬁaﬁlgefrn%egroﬁgdf

used her ein, H C-_~ al y $u ted an nated by
one or nore 4@bsid SO spestivedy,f arimt B8 fithuendiék ek ys.Nalod.c aH@no,
_nitro, aryl, Het3 and -NHC(O R1), aryl or t4, or RSd, together wth RS,
represents (257 VK eespepiinelyh altgnetieclyr oUp NMRphicamatementsntvesie upt ed by
an O atom 20 apd/or, is optiqQnally substituted by one or nore Cl1_3 all cyl
groups); R Hﬁéﬁarg@én% 2) O@%Eg @E( 8pvi eppstioynelemh i e ufreguensy/ of
t er m nat (gd fﬂfH?r nore substit<ients selected fromhal o, cyano, aryl and
-NHC(O RI'l) "or~ aryfl; R11l represents H Cl 4 allryl or aryl; 25 WO
U2/ (1((19(12 PCT/ SEU2/ (1 (1152 98 R6 represents H, Cl1_6 al kyl (optionally
substituted and/or term nated by one or nore substituents selected from
-OH, hal o, ®utamersviayoommekyanyl pe denpted mChfdchiazdepenird) GhbZ \eadd of
-C(ONHRz; Riz-~~ Rizv and Rz represent Cl1_6 alkyl (optionally
subst i t ut ed laigEIeatON0E SpEER: ddnlsys ofherwise siateda cherbioal shifatase giverat ed from
-OH, halo, cyano,.vitro and aryl) .or aryl, or Rlz" and Rz represent H X
represents B}Wghtkes&gsp%@éﬁééalg{anag%h occurrence when used herein, aryl
or G _12,al kyl 10 (which alkyl group is optionally substituted and/or
term nated by one or nore substitlients selected from-0OH, halo, cyano,
vitro, aryl Svathe@ifbf Bdtmedaef 3a, -C(O R 3b and HetS); R 3a and R 3b
i ndependent 'y TEpres — kyl or aryl; Rs represents, at each :
occur rence Vithenfalkedingems¢nmedihte Chvdre mbtkydmnictciblial dvedbable| vinidctvelat t er two
groups are optignally su(g%’i tuted and/or _term nated by one or nore
subst i t uent herefere paepared Ry tegmethads desgrabasl belpwi o, C1_~ al kyl and ClL_4
al koxy), -D-aryl, -D-aryloxy, -D-Het6, -D-N(HC(OR 4a~ -D S(O zR sa~
-DCOR4u, -DCO ORI shb~ 20 -DC(O N(R14~)Rl aa, or R8, together with RSd,
represents @%ﬁigﬁt’iéﬁ:w ene {which al kylene group is optionally interrupted
by an O ato optionally substituted by one or nore C1_3 al kyl
groups); R 4a+Buti Hekahydensretold 4 chBRfasoNl Hicafbbx§labkyl (optionally
substituted and/or termnated by one or nore substituents selected from
-OH, halo, 2s cyano, vitro and aryl), aryl, or R 4c and Rl 4a together

repr esent 6, allcyl ene;. .and. Rl ' v _independent]y represent Cl1 6 allcyl
(OB“ onal | ﬁ@&zié&géhczsgl,"7—%1azaglcycloY3.3.0 ogtan-2,4-d1gne P - Y

Trifluoroacetic acid (1-3 mL) was added dropwise to a solution of N-

20 (methoxymethyl)-N-t__rimethylsilylmethyl)benzylamine (137.0 g, 580 mmol)
. and N-benzylmaleimide (95.0 g, 500 mmol) in CH,Cl, (1 L) until a
vigorous exothermic reaction ensued. After the exothermic reaction
subsided (approximately 10 min) the mixture was heated at reflux for 3 h.
The reaction was cooled and then quenched with 1 N NaOH
25 (200 mL). The organic layer was separated, washed with brine, dried with
Na;S0y,, filtered and concentrated in vacuo to afford 170.0 g of crude
product. Crystallisation from isopropyl ether afforded 109.0 g (67%) of the
sub-title compound.
"H NMR (300 MHz, CDCl3) 8 7.4-7.0 (m, 10H), 4.65 (s, 2H), 3.55 (s, 2H),
30 3.30(d,2H,J=12Hz),3.15(d, 2H, J = 6 Hz), 2.35 (m, 2H).



and/or term nated by one or nore substit<ients selected from-0OH, halo,

cyano, vitro and aryl) or aryl; 30 D represents a direct bond or C1_6

al kyl ene; wo Ms®94 111 0902 PCT/ SE112/ (1(11s2 99 RO represenlcg/seddn@ach

occurrence when used herein, Cl1_~ alkyl (optionally substituted and/or

terniinated by one or nore substituentsssel ected from-0OH, hal o, cyano,

nitro and aryl), aryl or Het'; s RZ represents H, halo, Cl1L ~ alkyl,

- - OR;Gi( [EZ)(}MQ BLB3BAA-9§-3, 1-aBehBeycl3.5, di-QémBﬁdéapfgse“ts H,
_~ y : ) =Y , U~

al kyl, -E-ar@bncenkratiel Bydréadpirt dmid (C8Q) @RL,~B4br mni1P) WeRZQdr Rzioba to R1'

. represents H Cl1_6 al kgz, _-E-ar%I, - E- Het B, -C(OiRI~a, C(O ORl 9b,

-s(0) 2R19c' suspyimyion Nf RIa\ReaBY b3, 7-dprakiowado[ 3R1.8]|acspr-ddedtone il 0C0 & al | cyl ,

-E-azyl or -CJOR ~d,. R 9a t 9d .i.ndepe nt r.epresent, at_ each
occurrence ‘élnkn@%%ld fipan é?etP, @fb%@@ 1Ry(l?ﬁ€(3gte WA%I&‘I N %@%queﬁ%eéﬂoa / or

t er m nat ed 0 re i u i t snsel rom hal o, aryl; and

Het ~), a%yl t)r%ls-lie)l'?i ﬁg ('é)?l[ﬁﬁ'oga't}geﬁg &?éa&#ﬁ’ egg ?jelfﬂc/pscawfégre egi' H,I%ﬁa a and
R2ob i ndepengdgiys S€MA r i Hor C1
T ALkl o T oF S ITHIE B BRACISHE B

subst i t uent sstsmddefidred2 fir.orfitea renctianywasdilutdet Wlijh HaOy(160Hehly, filkéreloget her

20 represent C3 6 allcylene, gptionally interrupted by an 0 atom E
represents, tHrowhcr dqwacurefe sebulgsentaugismaysr dha, cajalyst eand gbadfibirate1l 4

(i n whi ch | SEEP R grotsee (4 Aty el " el it Rehuith, PRt i sn at om
bear i ; ot ; ssoliaZist O " -
770 "0 B iyt 74 BTERTRRE Be et ttieshhiARl og ANORERME IR Dot | ng

RZ and R3); deylmipPiheseadutin® otled @E509906 5a¥a @15 hialHg)l ene; 30 J represents
Cz_6 al kyl ene; WO 02/11 (1 (1Q(12 |00 Z represents'a direct bond or Cl1_~
al kyl ene; RZH NMRRE0 MHEpe (I20L) ¥ 7.4p7.25@mt SH),04.6 s, @1, Ky (d, 2H,
PCT/ SE02/ 11( 1152 - _

J=12.5Hz),3.25(d, 2H, J=7.5 Hz), 3.0 (dd, 2H, J = 7.5, 12.5).

15 (c) 3-Benzyl-cis-3,7-diazabicyclo[3.3.0]octane
3-Benzyl-3,7-diazabicyclo[3.3.0]Joctan-2,4-dione hydrochloride (73.8 g,

275 mmol; from step (b) above) was added in portions to a suspension of
LiAlH, (83.5 g, 2.26 mol) in THF at 0°C. The reaction was slowly warmed
to reflux. After refluxing for 16 h the reaction was cooled to 0°C. To the
20 cold reaction there was added dropwise sequentially H,O (84 mL), 3 M
NaOH (84 mL) and H,O (250 mL). The reaction was then stirred for an
additional 15 minutes and filtered through a pad of Celite® to remove the
inorganic salts. The filtrate was concentrated in vacuo to afford the crude
product. Kugelrohr distillation (95-115°C/66.5 Pa (0.5 mm Hg)) provided
25 46.8 g (84%) of the sub-title compound as a colourless oil.
'H NMR (300 MHz, CDCls) & 7.3-7.2 (m, 5H), 3.51 (s, 2H), 2.9 (dd, 2H,
J=6.6,12 Hz), 2.75 (d, 12 Hz), 2.7-2.5 (m, 4H), 2.3 (d, 2H, ] = 7.5 Hz), 2.0 *©
(bs, 2H).



R4 represents aryl or Het™ 3, both of which groups are optionally
substituted 5 by one or nore substittients selected from-0OH, cyano, halo,

nitro, Clwp @ldsydoz(optionally term nated by -N(H) C(O 0?23€i>)c¢/§|§1mﬁmai koxy,
Hetl, aryl, -N(R24a)R24b' -C(O R24c' -C(O OR24d'" -C(O N(R24e)R2

-N(Rz4g) C( O) R24h' -N(Rz4;)C(O-N(Rza~) R&g~; ~ - N(R24m) s(O~-zR23b~ - S( O nRz3 ~
-08(0 zRz3~~ - S( O zN(Rz4") Rz4p and (in the case of Hetl3 only) oxo; Hetl3

represents nggq}genzt ) ‘ 0 03 | i i ng one or
nor e het er oat oms—sel® M OX et to .

Het | z i ndepdndiotilyridepr esent at each occurrence when used her ei n, four-
to twel ve- menbered heterocyclic groups containing one or nore ~5

" het er oat ons Aepelstien Pf -ty EW? -dicarborpdn 0P o€, st ummalhi sh THF
het | tituted, b tti t
nctuds g -6 B0 o SBie oftomtisn 13 & Btk FPIRY {Una 153 bemt nat eq. by

o0 Groda @a&yﬁ%@? e (B 279 eyl i S O%Bﬁizﬂéa ) Reax-

20 - N(Rz4m) 368) 2280 Afttrake 2ddiddh Y aecapRivd ﬁlg(r@l@tMlMQ)sB%%B~ sta6

to Rz3d |ndependently represent, at each occurrence when used herein, C

al kyl ; Rz4a fbo ]&lhp at nﬂep*erheiapeﬂayureepr’[&reemactlah wag HdibtedrwehcEt@Aen used
hereln 2s Hor Cl al ; n represents, at, each occurrence, 0, 1 or 2;
and Ra to Rf(3pﬂdebE@@énbm9€ (30 @alent Tiheoprzanicslayer ayas: sepamted@mlzmtlf. 09112

ot 1 ou ks e OB GhL LERE Tit B2 W%ﬁ?a%%ﬁ? Bt 200, Fldceptinl e
deri vati e hskaly ruRtiey it 4AR wileNaben FRcigpies S 8a G4

al kyl; and A repr esen or - es not represent
“N(R 2)-, - SGohd to afor@ coduRBR} o Thelol avashiisdvlva ireEtQARYPSO MR 2) 1S

attached to the carbon atom bearing R2 and R3); (b) when R2 represents

-E-OR16 or -cBolgdrfo-YRCsandh aV\h|MhS<EutlelprOEszGﬂ gn EGOr @5 tdndwas taslded (i) A
does not epi esﬁ/ntTl?e g}erc?pcl%atgc? pl%l sa 1]’[ was coh)e_cte?irarfd‘]dned mazrll C\ilacuum oven

to afford 91.1 g (99%) of the sub-title compound as a off-white solid.
15 'H NMR (300 MHz, CD;0D) & 7.6-7.4 (m, 5H), 4.4 (s, 2H), 3.8-3.6 (bs,
2H), 3.5-3.3 (bs, 4H), 3.3-3.0 (bs, 2H), 1.45 (s, 9H).

(e) tert-Buty] hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate
hydrochloride '

20 To a solution of 3-benzyl-7-(tert-butoxycarbonyl)-3,7-diazabicyclo[3.3.0]-.
octane hydrochloride (91.1 g, 269 mmol; from step (d) above) in methanol
(250 mL) under a N, atmosphere there was added 10% Pd/C (w/w; 9.8 g).
The N, acmosphere was exchanged for H, (1 atm of pressure) and the
reaction was stirred for 18 h. The reaction was filtered through a pad of

25 cellulose to remove the catalyst. The filtrate was concentrated in vacuo to
afford an off-white solid. The solid was slurried in EtOAc and collected.
After drying in a vacuum oven for 18 h at 60°C/66.5 Pa (0.5 mm Hg) there
was obtained 58.0 g (87%) of the title compound as an off-white solid.

Mp: 175-178°C.
30 Re=0.45(50:40:9:1, CH,Cl,:CHCl;:MeOH:conc. NH,OH).



15 (ii) B does not represent -N(R22)-, -S(On-, -O or -N(R2")-Z- (in which
latter group -N(R22) is attached to the carbon atom bearing R2 and R3); (c)
Het | and {efddeé@z NOt represent 9-nmenbered heterocycl es tlpatrsganb@acn a
fused benzene or pyridine ring; and 20 (d) the conpound is not:

3, 7-bi s(1- phenyl et hyl ) -3, 7-di azabi cycl ¢f83. 3. 0] oct ane; 2-

{4-(7-benzyl -3, 7-di azabi cycl o[ 3. 3. 0] octan-3-yl)butyl}

- 1, 2benzi sotyyi h-mz0ne13 (I-dipxi de;
3-net hyl - 7- ben §i 3} 7- d?az§b| cy)gl o[ 3.3.0] octane; 25

3-cycl ohexylH—?mRZ%JOOSMHﬂI@DQQD;WB@[@lﬁm}OpBar(ad 2H), 3.14 (m, 4H),
~3-(thiazol-2-yl)-7-benzyl di azabi cycl 0[3 0] oct ane;

3-(2-pyrim dy#¥(s;-%GEnzyl - 3, 7- di azabi cycl o[ 3. 3. 0] oct ane; or
3(55d|rretgoxy) e | - 7- benzyl - 3, 7- di azabi c cI03300ctane w0

. 1121110119112C El%MHm@Bzémi P36, R1cnHp! H30,2&8d in daimi,
wherein, in the conpound of formula I, the opti onal substituents on aryl
and aryI dxy groups are one or nore groups sel ected from-OH cyano, halo,

nitro, Cl_~ ~ 6 al koxy,
Hetl, aryl @Jrﬁé(%/%"fés%%ﬁlda‘@ %é/]gﬁs%”&}%‘%gt%t‘iﬁl ybﬁ’b‘?%%ﬁégkﬁfﬁ)eg‘ﬁ% further aryl
aroups) - Niffie 48URANOraCONRAS Akl AETRACHCRLO) Bodadeivirdhus of
-N(Rz~~C( 0) Rz4n~ -N(Raa~) C~0) N(Rz4~) Rzai <~ - N(Raan~) S(0) zRz~b~ - S(p) nR23 ~
- 0S(0) ZRz3a KjT0; S(emd %Nd&?,%l&ﬁgmnlmbsnmﬂlnambﬁht ofRRAeert 'z dixturdxds to R 4P
and n are as defined in Claim1l. io 3. A conpound as clained in Claim1l or
Clai m 2, wheitiered for Idyyand benr Gjirativanend epvapovalian gavet Bieedabrerinst ry. 4.
A corrpound as cl.ainmed.in any one of Clains 1 to 3, wherein R1 15 represents
Cl_s al ¥ (q}ﬁppgaﬁ]éewegubsti tuted and/or ternminated by one or nore groups
sel ected fromhal o, optionally substituted phenyl, Hetl, -C(O RSa, -ORSb,
-(OORS, -C(ON(HR8 and -S(0)2-C1_6 alkyl), Het2, -C(OORS, -C(ONHRS
or -S(@Z%.P@gilggg_@rghonpound as claimed in any one of Clainms 1 to 4,

wher ei n RSa ani dependently represent, at each occurrence, H, Cl 6

al kyl (opti aaetBytyd @S)t—ﬂ(étogdnaphﬂmy)-ér(&mnd&y&hopyrrow éFc]pprrel-substl tuents
sel ected from - COH, Cl and hal 0), optionally substituted phenyl or
Het 4. 25 6. Al&Ddiimeh 1_ ATDMNAE n any one of Clains 1 to 5, wherein R
represents, at each occurrence Cl 8 al kyl (which group is optionally
SubStItL]lst ed and/or term nated by one or nore substituents selected from
-H, hal o, . phenyl, Cl_4 allcoxy, -S02R13a,
-C(OR3b a c(ﬁ?a 2 ORlsueifedlo o iEF-591U2 PCT/ SE2I11U1S2 103 7. A

conpound as Theisibditl Bnapourd, vakepripardd 38 2% Ridl hostedapdent iy
represent Cl_~ allyl. 8. A conpound as clained in any one of Clainm 1 to 7,
wher ei n R8 Froegrhue algseribet Iré@mhtlgn@&at@ﬁc@ppmatwna%|99($\H|0é)h(1gr b¥p is
optionally substi tut ed and/ or r m.nat ed one .,or .nore substituents

OBl eotod §r gRACiisH Defiiest Foy o PRRIO R AHORIy AR opt § onal 1 y
substitLjited phenyl), -D-Het6, -D-S(O2R sa, -D-C(O-C1L_~ allcyl or

-D- (O sb. 9. A conpound as clained in Caim8, wherein R sa and Rl sb

![ ndepen?egt I(}5) ELE[K)B%ﬁiﬁo-%ﬁir@k}}@fbpﬂ)@iy]%ﬂidrﬁtrﬂabSt ituted and/ or
erm nate

4-(2-Oxiranylmethoxy)benzonitrile (100 g, 0.57 mol; see step (a) above)
was added to a mixture of concentrated aqueous ammonium hydroxide
(500 mL) and iso-propanol (300 mL). The resulting slurry was stirred at
25 room temperature for 3 days. The reaction mixture was filtered to remove
the insoluble by-product, and the filtrate was concentrated in vacuo to give
a crude product, “‘which was crystallised from acetonitrile to yield 50 g

(46%) of the sub-title compound.



by one or nore substituents selected fromhal o, cyano and optionally
substituted phenyl) or optionally substituted phenyl. is 10. A conpound as
claimed i WwoAeevae of Aaims 1 to 9, wherein D representsP@T@Eq,gmhpond or
C~_3 alkylene. 11. A conpound as clainmed in any one of Clains 1 to 10
wherein RO represents, at each occurremoe, Cl_s al kyl (optionally
substituted and/or ?0 term nated by one or nore substituents selected from

hal o, cyano (@Wb;ﬂmnﬁu sbisHehbidh oL YRS olc%’élhﬁ'?@”y substi tuted

phenyl . 12. pound 3 Ted ANy ONe O 5 to 11, wherein R2
represents IA c@oled Q) solufﬁiﬁof 44[{3!-&181110 mhydmg;qirbpyl)mﬂheﬁ@omfrﬁer esents
25 =0 13. A corrpound as cla in _any one of Cains to 12, wherein R3

" represents Hfrom S@Pa(hayqboéfﬁa 4f’r(§g§,t tas W)DND@HFr eﬁz@s@nt’i 26.1:1) wes
02/11(119112 P 2 5 4 A | d
SRR Ie o e SR bl TR R BB

substitl zte I ( S

cl ai med |%n %Rgl% g% of V%‘%@’sgqﬂ%hlfg(@v@e‘?%% ~£1rdé§1re ellsabeé:ll?l HBI%#Q%E@

al kyl, -E Oﬂh*ﬁh%bhﬁétécﬂb"fhé e @dapleRyd extrddtéd WithPetRbr arfd @e%rﬁﬁ'ﬁed' 6. A
corrpound as ained in any one of"Clains 1 to 15, wherein R~a 1 o and R
9b i ndependenghnics epredand andtcoreativaded iir vemoe, THe desuttingl &iy (70 gpwviapnal |y
substi t.ut edéphena/ or Hetl. 17. A conpound as clainmed in any one of C ains
1 to 14, whdiigrad foeughamlug efisdic ot d}ﬁn¢rﬁstkgvused i@nlélethylc@hgomd as

clainmed in any_one,of, C a represents, at each
occurrence, ng?}gétet}b%ﬁa yg%déi) &O’i?i?ﬁwgﬁ&? ci@npg\u npound as cl ai med in
any one @gf Claims 1 to 18, wherein A 20 represents -G . 20. A conpound as

clainmed in any one of Clains 1 to 19, wherein B represents.-Z-, -Z-N(H)-
-Z-S{O", -Zd- [(mw-BthWCh@bhyr)aﬁlhﬁﬂel -g@m@mmpﬁem@xﬁiﬁemﬁ?@ﬂglo the carbon
at om bear | ng RZ and R3). 25 A conpound as clainmed in Claim19, wherein

G represent snethanesstfionbisnd or Cl 5 allrylene. 22. A conpound as clainmed in
any one of al s 1 wherein Z 30 represents direct bond or Cl1_3 -
al I cyl ene. W@l@w%{lm@ h@%&é@ogl%bﬁ%@qlhg’aéﬁddﬂd @éfﬁbgﬁ-‘n@)‘vﬁe efai med in

any one of e p Het ~3, ,bot h of
whi ch gr oupsc,l:l %thém{)sptté (?né(%?lem@ SPE%@& Ot it %'1 ?‘i& yanophenoxy) 2-
15 hydroxypropylcarbamate (from step (c¢) above; 51.2 g, 0.177 mol) and

4-(dimethylamino)pyridine (1.3 g, 10.6 mmol) in pyridine (250 mL), kept
under an inert atmosphere. The reaction mixture was stirred for 2 h at rt
before water and DCM were added. The organic layer was separated,
washed with water, dried (MgSQO,) and concentrated in vacuo to yield

20 68.1 g (100%) of the sub-title compound.

(e) tert-Butyl 2-[(4-cyanophenoxy)methyl]-1-aziridinecarboxylate

A cooled (0°C) solution of 2-[(tert-butoxycarbonyl)amino]-1-[(4-cyano-
phenoxy)methyljethyl methanesulfonate (from step (d) above;, 30.6 g,
25  82.6 mmol) and tetrabutylamrhonium hydrogensulfate (3 g, 8.8 mmol) in
DCM (100 mL) was treated with 50 wt.% aqueous NaOH (60 mL) under an
inert atmosphere. The resulting mixture was stirred, and the temperature
was slowly allowed to rise to rt over for 4 h, and then extracted with ether.
The organic layer was washed with water and concentrated in vacuo to give

30 a residue that was purified by column chromatography (dichloromethane



by one or nore substituents selected fromcyano, halo, nitro, C~ _4 allcyl
(optionally termnated by -N(H) C(O OR23a), Cl-4 allcoxy, optionally 5
substi t ut gdh pRmk, - O(O N(H Rzae, -N(H) C(QR241', - N(H CMNehmad:.
-N(H)s(~) 2R23b" -s(~)2R23c and -s(0O 2N(R24n) R24p. 24. A conpound as cl ai ned
in Caim23, wherein Hetl 3 represents ayfive to ten-nmenbered heterocyclic
group containing one or nore heteroatons sel ected from oxygen, nitrogen
andl or sul f uglyeS. I an

wherei n Het IUéltg téﬁndgﬁgﬁdgﬁ)ﬁyﬁ?ﬂgg?gg{e&nt &1 BB c% ggté}trr nce when used
herein, fivesub-titlt eompeuhéieduastitetioeydid.c gr oups contai ning one or nore

. heteroatons ~ 5 sel ected fxom oxygen, nitrogen and/or sulfur, which

het er ocyclic groups are optlonally substituted by one or nore substituents
including = 4 al koxy,
.optionally s latey ) N( H) R24e,

(OX 5
_N(H (O ne of
Clainms 1 ﬁ%@a&zﬁgﬁé%%%ﬁo ‘%)S ﬁ%@%@&nggﬁﬁ@’%@}e S@% eé He%?%fgal kyl .
27. A conpouindtéss (@t? 8 (@ohblome 3oy tHenSnifes(d ¢¥ BF-Buty! 9-[2hcyIiRhBx
optional substihients on phenyl groups are one or rmre gro s sel®ected fxom

-OH, cyano, mathy]]-bazmodin&dardoxtlktel b(ud)plstxtgl@i)l-@ﬂ—)t@tcthlnﬁi}gdnlnyln lace
-N(H) C(O) OR23~), Cl.4 al koxy, -NH2 -C(O R4, (O OR24a, C(O)N(H)R24e
- N( H) O O) Re4af epichlprohydopnpigfera@®)., - N(H) S(O) 2R23b, - s(O) nRz30 and

-S(O 2N(R24n)R24p. 30 ' O 112/0011902 PCT1S E112/1101 S2 106 28. A
conpound as clainmed in Caim?27, wherein RR3a to R 3, R 4, R24a, R24e'

Reah Raqr— (B Hin20li Rty | RAGREIRERM oL RRAM Glscd ppby! . 29. A

COITpOUI’ld as arnmea T any-one or—Catr s I tU0 " z0; 5 represents 0

or 2. 30. A diospexprtes claimed in any one of Clainms 1 to 29, wherein alkyl
groups and alTcoXy %oups may be, unl ess otherw se specified: (i) straight-

or branched-fetaButyd exgdmydropmolpﬁﬂ dpyfmk&%(diﬁl—carbox;da‘(ei hiydredlorideed or
unsaturated ||| terru ted by one or g)[ox gen atons; and/or (iv)

substituted @ nr‘r?)lr- ef| bEsparasione @thV . tripthyl N‘%lh%tr(ﬂtﬁc@&tl cal
f | at d d d f,d 1to 30
o admxt ur & %thﬁ%ﬂ%%ar BRRE OGRS 2Bo il "B RS - Grbor™g, *

carrier.;s  succinimide (11 g, 0.044 mol), dissolved in CHCl, (100 mL), was added at

AV =

0-5°C. The mixtute was allowed to slowly reach room temperature and was
stirred at rt for 5 h. The reaction mixture was washed with water, dried
(Na,SO4) and evaporated, giving the sub-title compound in quantitative
yield.

20 ’C NMR (CDsCly) & 155.01, 155.64, 136.99, 128.71, 128.22, 128.13,
79.80, 67.12, 50.30, 49.88, 41.76, 28.71.

(h) Benzyl hexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate

Benzyl tert-butyl tetrahydropyrrolo[3,4-c]pyrrole-2,5(1H,3 H)-dicarboxylate
25 (40 mmol; from step (a) above) was dissolved in ethyl acetate. FEthyl
acetate saturated with HCI (g) (500 mL) was added at 0°C and stirred while
reaching room temperature. The solvent was evaporated and the product
was dissolved in CH;CN. K,CO; (4 eq.) and water (2 mL) were added.

The mixture was stirred for 2 h, before being filtered and evaporated to give



32. A pharnmaceutical fornulation for use in the prophylaxis or the
treatnent of an arrhythm a, conprising a conpound as defined in any one 20
of d ai mewh hRed2 33. A conpound as defined in any one ofpc@Els@ifff1d to 30
for use as a pharnmaceutical. 2s 34. A conpound as defined in any one of
Claims 1 to 30, but without provisos (gy and (d), for use in the
prophylaxis or the treatnment of an arrhythm a. WO 02/ 0(i09(12

PCT/ SEU2/ 01 0,35 -af : &S fi T y ne
Clainms 1 to]%é J(g%ﬁwog Egﬁté{%ﬁlggi gglg%?g?@gﬂgm?d)“%%agg‘%gﬁl\%&ﬁni(}{rﬁeh Ient for
t he manuf achiurification inelEk aé&fedp.f or use in the prophylaxis or the treatnent
. of an arrhythma. s 36. The use as clained in Caim35, wherein the
arrhythma is an atrial or a ventricular arrhythma. 37. A nethod of

rophyl axis qr_treat f an arrhythm a whi ch_nmet hod conpri ses

{ gdmp_n?/st rati ?QanZy Sﬁﬁﬁkgﬂwrk@mﬁwg@ﬂ ﬂmm&ﬂr&uéfj -cmnoynhgaommound as
defined i.n 3N i 1& tR Qb i A prqyi sos (c¢) and (d), to
a person sufy i O—6 e SRR S HER GAdi tion. 38 A process
for the pre i _a. gl%tq] " defd i hat g 1 which
conpri ses: Pgﬁ‘(%éﬂ)wpég@t ?o[ﬁ of- a céﬂrfgé ndé%iyﬂ?%lp ﬁuﬁﬁg?ldla?&g(ylllﬁ-e g‘_a? rg’ 5
wherein R @htl rikmol;osdef step €f)asbalel) iane dodnzy Chakahytropriblof3 djpproLd- of
formula 111, RA B A-L1 Il Rs Rz 20 wherein L' represents a [eaving group
and R2, R3, RhH)-sathexybiter(d.24sg.ddflimewli seeGitap thi1abgts) way diseviyednnls of

repr osent —0soReBl(AOBHERTE g SliBRA PhgOLe (oA oRhor KTV ds s

def i ned lﬁbove%apx‘tiatiéa. a’[‘ﬁgrﬁ}BHﬂ& Whs fpﬁfi@i‘éh%}’ X}n'omatography on silica (ethyl
acetate, 0-5% MeOH eluant), giving 3.8 g (80%) of the sub-title compound.
MS (ES): m/z = 521 (M+H)"

(j) tert-Butyl (1.5)-2-(4-cyanophenoxy)-1-(hexahydropyrrolo[3,4-c]pyrrol-
15 2(1H)-ylmethylethylcarbamate

Benzyl 5-[(285)-2-[(tert-butoxycarbonyl)amino]-3-(4-cyanophenoxy)-
propyl]hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (3.6 g, 6.9 mmol;
from step (1) above) was dissolved in ethanol (300 mL of 95%) and
hydrogenated over 5% Pd/C (w/w). The reaction was stopped when the
20  theoretical amount of H, (173 mL) was consumed. The mixture was filtered
(through Celite®) and then evaporated. Purification by chromatography on
silica (DCM, 5% MeOH eluant) gave 1.7 g (63.6%) of the title compound.
BC NMR (CDsCly) & 161.86, 155.48, 154.42, 136.81, 133.91, 128.36,
127.84, 127.73, 118.99, 115.21, 104.22, 79.69, 68.14, 66.64, 60.28, 55.20,
25 51.72,48.72,42.04,41.06, 28.41.
MS (ES): m/z = 387 (M+H)"



WO 112/ U1119112 los 0 4 |V wherein R4 and B are as defined in Caim1;

PCT/ SEU2/ (1 ULS2 (c) for conmpound's of formula | in which A represents CH2
and Rz regy, §n-OH or -N(HRt~, reaction of a correspong} und of
5 formnul aaldla;&ﬁggﬁ' efi ned above, with a conpound of fornul a’]‘@\}%ﬁ?/ﬁ%{ﬂiﬁ% \ U
R3 wherein Y represents Oor N(R ~) antho)R3, R4, R~ and B are as defined in
Caiml; (d) for conpounds of fornZU a | in which A represents ClL 6

al | cyl ene, ; ents C1_4 alkylene and R and R3 both represent H,
reducti on o?%g%a?@éggondi ng conpound of formula | in which RZ and R3

toget her reps-£54BY-BaneftRkybhénxgiROHSEhyvdtof@FdIb] 34k pyirain@p)RZ and R3
_both represent H and (I) ATepresents a single bond or -J-N(R™IJ and B
represents Qlbutydlbepzentdrileor | s (2) A represents C1 6 al kylene and B
represents N(R22) or -N(R22)-Z- (in which latter group -N{Rzz) is attached
. to the carbon atom bearing R2 and R3), reduction of a corresponding
conpound of (faﬁ’ & ) d.0 whi g present =0, (f) for
conmpounds of AR A A E 'Eyl ene, B 20 represents
a direct bong, gy - N R s o 2 Ly as ' i ch

| atter threeﬁlg(r:ougg @ rCZlerng}ggaet s(,% Cﬁlgiz%gl}if(%yeﬁgﬁ? % re g%?lgﬁélhgt 9(40621 %kr]\d R3
represents H§4.Beqiedl) ehdoB,sdiinethespsiion g 19BROUITS. Hfmhlyih atoludne Whi ch
RZ and R3 together represent =0~; . (g) for conpounds of fornula'l in which
B represent S(QSOQ-IDL) weadrdated ofitha tdbutydphesphiheo(3 2 bt mul aofVP7% pwity, '

02/ 0(i 11902 H.O7Z AR3 PCT/ SE02/ 0111 S2 -R V] R K.R erein R,
R2, (R3, Ra t -%fg,.a 12%8’11120 *@115%*’6‘35%(% i ARO alib,wbdmlpwcgge\?@l-f% g,

10 126.4 mmol). After addition was complete, the reaction mixture thickened

and the temperature rose to 15°C. Additional toluene was added (500 mL),
and the mixture stirred at rt overnight. The precipitate of tributylphosphine
oxide was then removed by filtration and the filtrate concentrated in vacuo
to give 65.8 g of crude product. Thié was purified by chromatography on
15 silica gel, eluting with toluene : methanol (98:2), to yield 17.9 g of the sub-

title compound.

(b) 4-[1-(3,4-Dimethoxyphenoxy)-4-hydroxybutyl]Jbenzonitrile

Borane-methy! sulfide complex (2 M in ether, 11 mL, 22 mmol) was added

20  dropwise to a cooled (-5°C) solution of 4-[1-(3,4-dimethoxy-phenoxy)-3-
butenyl]benzonitrilé (from step (a) above; 17.6 g, 56.8 mmol) in dry THF

(15 mL) over a period of 15 minutes (during which time the reaction
temperature rose to 0°C). The resulting mixture was stirred at between 0

and 10°C for 1.5 h, before being allowed to warm to rt. Stirring was

25 continued for a further 3.5 h at this temperature before water (22 mL) and
| sodium perborate tetrahydrate (11 g, 66 mmol) were added. The biphasic
mixture was stirred for 2 h at rt before the water layer was separated and
extracted with ether. The combined organic layers were washed with brine,

dried and concentrated in vacuo. The resulting residue was purified by



conmpound of forrmula VI, RAOH VIl 5 in which R4 is as defined in daiml;

(h} for conpounds of formula | in which B represents -Z-O, reaction of a
compound Qfo §AlGha VI, as defined above, wth a conpound b5 omks VI,
R4-L' . VII1 wherein L2 represents a leaving group and R4 is as defined in

Claim1; to (i) for conmpounds of fornmulg | in which A represents Cl_6

al kyl ene and B represents -N(R22)-Z- (wherein the group -N(R22}- is
attached to herGds ineard N ; r.egald a und of
forniula I X, }g I%ngaz @_Qﬂqﬁ%%%%@é%ﬂq %%ngglt%ﬁp\%érgﬁ ; %ghtrg%pfgs%gfépg ClL 6

al kyl ene and(sR85:7891o 1381d RR3 c(109fpot the Bibanle mundef i ned in Clai m 1 with
. a conpound of fornmula X, R4-Z-L2 X wherein L2 is ‘as defined above and R4

and Z are as defined in daim1l; (j) for conpounds of formula | in which R2

represents -E-NH2, reduction of a gorrespondi ng_conmpound of formula X,
. V1' O (12/0( i@ﬁ%-@yw 16@341)ﬁﬁ,ééﬁmzmxwphgzow)bﬁmthmwlfmnatﬁz N Rf Rd 3

wh i , 4 t d. in inﬁai - (k) for
co(ranr)gluﬂdsIgl ofgfsgpr%u nagfn%egha\?f% %@mﬁ? &Q%Tges gﬂg SY%EEQI@ & E@ hl\](l a,

ti f | _&o(s) hi ' R2 t@presents
R ) H e T & e T Dot of (3.8

dimethoxyphenoxy)-4-hydroxybutyl]benzonitrile (from step (b) above;
11 g, 34 mmol) and triethylamine (7 mL, 5.2 g, 50.6 mmol) in DCM

(50 mL), during which addition the temperature did not rise above 2°C.
10  Stirring was continued at between 0 and 5°C for a further 2 h before water
was added. The resulting organic layer was separated, and washed with
water, separated again and then dried to give the sub-title compound in

100% yield.

15 (d) tert-Butyl 5-[4-(4-cyanophenyl)-4-(3,4-dimethoxyphenoxy)butyl]-

hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate

4-(4-Cyanophenyl)-4-(3 ,4-diniethoxyphenoxy)butyl methanesulfonate
(1.12 g, 2.8 mmol; see step (c) above), tert-butyl hexahydrop.yrrolo[3,4-c]-
pyrrole-2(1H)-carboxylate (0.59 g, 2.8 mmol; see Preparation A above) and

20 Cs,COs were miqu in CH3CN (30 mL) and stirred at rt for 3 days. The
mixture was then filtered and evaporated. Purification on silica (ethyl
acetate : MeOH (9:1) eluant) gave 0.9 g (60%) of the sub-title compound.
‘MS (ES): m/z =522 (M+H)"

25 (e) 4-[1-(3,4-Dimethoxyphenoxy)-4-hexahydropyrrolo[3 ,4-c]'pyrrol-2( LH)-

ylbutyl]benzonitrile

tert-Butyl 5-[4-(4-cyanophenyl)-4-(3,4-dimethoxyphenoxy)butyl Jhexa-
hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (0.9 g, 1.7 mmol; from step
(d) above) was dissolved in ethyl acetate (25 mL). The solution was cooled

30 to 0°C. Ethyl acetate (25 mL) saturated with gaseous HCl was added and



wherein R2a is as defined in CQaim1l; (1) for conmpounds of formula I in
which R2 represents -E-N(H) (C(O]2NH2, reaction of a correspondi ng conpound
of formulgg ootk ch R represents to -E-NHZ with oxali cpéqu@‘,ggma}gg de,; (r’r)
for conpounds of fornmula | in which R2 represents -E-N(RI~)R's, wherein RI'
and Rs are as defined in Claim1l, provigded that R ? does not represent H,
reaction of a correspondi ng corrpound of formula |, in which RZ represents
-1 ?2-N(H R s ihethidu®OWRoyiide@fat HOfoTU B Hitel mugtﬁlﬂvas éo?é'téd Rl N R ~a
represents R' as defined in Claim1l except that it not represent H,
and L3 repr ediesilsedin €A4ON §,00; (l(g))atlﬂava@ﬂ(mOﬂﬁﬂS) erré addad and tHen whi ch
. RZ represents -E-OR16 in which R16 represents C1 6 alkyl, -E-aryl or

- E- Het s, rea@t?’ﬂ?&iﬁa wes e‘itlﬁl@drf@m?dmdlf@g salfs aearp diltatediof fandrihk solvenn witsi ch Rz

represents -E-OH un f XI'V, R~6aOH XIV wherein-R ~a
. represents C?Lva@okﬁﬁ IglVll §|g dp@%ﬁéﬁgjﬂﬁmgw@w@ms is as defined in
Caiml; \M\% Vo VT ¥ SE02/001 S2 111 (o) for conpounds of
formul a I in %3:%}5%‘ ?])ezrj)lg(e%/slgn s -E-OR16 (in which RI6 represents ClL 6
alkyl, -E-aryl or -E-HetB), reaction of a corresponding conpound of fornula
XV, Re @ Ra R4 B\ /AR3 L' -R XV s wherein LZ is as defined above and R1,
R3, R4, R ~ Rmep®atioADB and E are as defined in laim1 with a conpound of
formula XV as_defined above; (p) for corrpounds of fornl uIa I in which R"
represents -EQRDED-WAEFBIORO 5, 4E iy ' | vopxl-ded that it
does not repr nt 0I;l11 Ieactr on of a correspondr ng corrpound of formula | in
whi ch R2 re@@i@ﬁ%——%}f}t with a conpound of fornmula XVI, R 6b-L4 XV
wherein gl 6b represents R16 as defined in Caiml, except that it does not
represent H, and L4 represents a |eaving group; (c~ for conpounds of

formula | i ayreBuRR I-HROPSCAL Sy didbRenddStiy ggﬁrmﬁa%mrrespond' ng
conpound of formila in i C represe enati ng
agent; (r) rm’mlbﬁrﬂ@ﬂpwdefﬂ(éﬂp@mhgglamnpound of formula XVil, R4 B A 3~~

R R2 -H XVI|
4-[(28)-Oxiranylmethoxy]benzonitrile (4.36 g, 0.025 mol; prepared as

described in International Patent Application WO 99/31100) and tert-butyl

15 hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (6.2 g, 0.025 ntol; see
Preparation A above) were mixed in isopropanol and stirred at 60°C
overnight. The solvent was evaporated and the product was purified by
flash chromatography on silica, eluting with ethyl acetate, 10% MeOH.
This gave 1.2 2 g (88%) of the sub-title compound.

(b) 4-{[(25)-3-Hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl-2-hydroxypropyl}-

0Xy } benzonitrile

The title compound was prepared in 90% yield according to the procedure
described in Preparation C, step (e) above, using fert-butyl 5-[(25)-3-(4-

25 cyanophenoxy)-2-hydroxypropyllhexahydropyrrolo[3,4-c]pyrrole-2(1H)-
carboxylate (0.9 g, 2.3 mmol; see step (a) above) in place of tert-butyl 5-[4-
(4-cyanophenyl)-4-(3,4-dimethoxyphenoxy)butylJhexahydropyrrolo[3,4-c]-
pyrrole-2(1H)-carboxylate.



Rf ~a Rb wherein R2, R3, R4, Ra to Rf, A and B are as defined in daim1l,

with a 20 conpound of forrmula XVIII1, RL-LS XVIII VI'O U2/ (1(i 0~02
PCT/ SE( 12{QPdnrookd2 Wherein LS represents a | eaving group igiRdkdtandiS2 as
defined in CQaim1; (s) for conpounds of formula I in which R represents

-C(O XR~ or -C(ON(R8)RSd, reaction of g conpound of fornmula XIX, R--B A
3~~~ RRZ3 L5 XIXR K- Rb5 wherein R, R3, R4, Rato Rf, A and B are as

defined in qagﬁﬁ' Matigyd LS is as defined above, with a conpound of formula

XX, R2~-H ~ represents -XR- or -N(R8)RSd and Rsd, R, R8 and X
axe as defi ngd(3-Heghhydrobyrioldf3 (43 |phefol CONFRY NS P ain@idTBbAzdniirlle Whi ch R

. represents -C{O N[(H'R8, reaction of a correspondl ng conpound of fornul a
h*VI1, as ,defined above, with a conpound of fornula XXI, R8-N=C=0 XXI

wherein R$ i S ined in aim 1. 15 (u). for compounds of fornmula | in
.which R1 rep@M@ﬂéﬁWgroup is sttbstitiited at the
C-2 carb (re i t t.spi di itroge i th or, N(H)R6,. and is
ot herw scegnop igﬁ%ﬁﬁg éﬁéé@?%lﬁpgrgig%lﬁe 3‘&2-%% [g?rﬁn%qq e%ndsslbalé_’%]inf)f]i'ents as
specified i ' f @ ty oy | f

formul a XV Inp gh%me%ignée) ’Z?)%\I}{el,ﬁ @%V?%‘%cﬁ%z%@%tg%g%&%&?éf%}eﬁﬁ@%ﬂ?@ XXI 1Y

wherein Ya rigp3 koasttef@econaty RH0 miR) way &fiteds €Thid nidxtire wad Aldwed to .
optionally substituted with one or nore substit<ients as specified in Caim

1 for R andcaRl tp st, aadduay thed axiraciedi with diethylether. UZh¢ lofgdrlio {dy@r was

PCT/ SE(12/UU1S2 11 v) . for nds of formula I_ in which R_represents
-C(0 O(:{S anoseﬁﬁr%?fgl ‘g)‘?gq?(ﬁa?sz:ggzgEﬁﬁe%@n_dac%qepf}'ﬂt,edrlé’a‘é‘{CFJQrFOdfle]zﬁl IFPg
correspopdi g - 0f I, 1 I n -( O ORS and Ra
and Rb rfebpr er@ g r@%’gs ﬁ%ocncyél?}gcéﬂ'ﬂr%arsear{eéﬁllj%a!fé&&lhg%@éﬁ@i FJ‘%%‘&H@ of formula

XXI'l'l, s R'-L2 ~i Xl ,

(b) 3-(4-Cyanoanilino)propy! 4-methylbenzenesulfonate

A cooled (0°C) solution of 4-[(3-hydroxypropyl)amino]benzonitrile (from
step (a) above; 17 g, 96.5 mmol) in dry MeCN (195 mL) was treated with
15 triethylamine (9.8 g, 96.5 mmol) and then p-toluenesulfonyl chloride
(20.2 g, 106 mmol). The mixture was stirred at 0°C for 90 minutes before
being concentrated in vacuo. Water (200 mL) was added to the residue, and
the aqueous solution was extracted with DCM. The organic phase was
dried (Na;SOy), filtered and concentrated in vacuo. The resulting residue
20 was purified by crystallisation from iso-propanol to yield 24.6 g (77%) of

the sub-title compound.

(c) tert-Butyl 5-{3-[(4-cyanophenyl)amino]propyl} hexahydropyrrolo[3,4-

clpyrrole-2(1H)-carboxylate

25 3-(4-Cyanoanilino)propyl 4-methylbenzenesulfonate (1.98 g, 6 mmol; see
step (b) above), and tert-butyl hexahydropyrrolo[3,4-clpyrrole-2(1H)-
carboxylate (1.49 g, 6 mmol; see Preparation A above) was mixed with

- K,CO;5 (1.93 g, 14 mmol) and CH3CN (100 mL) and then stirred at 50°C

overnight. The solvent was evaporated and the product was purified by



wherein R2' represents Cl_4 alkyl and L2 is as defined above, in the
presence of a base capabl e of deprotonating the

3, 7- di azaRipmmkabs- 3. 0l octane ring at the position a-to therRighi/QFeN
bearing the -C(O ORS group; (w) for conpounds of forrmula I which are

3, 7-di azabicyclo[3.3.0]octane 1 o nitrogen N oxide derivatives, oxidation
of the corresponding 3, 7-di aza bicycl o[ 3. 3. 0] oct ane nitrogen of a
correspondl f ( f whi ch
are Cl_4 al ky Sghate?ﬂépgnéﬁ@%ﬁﬂggbgaﬁpk erK3§q?€§§Q |n9£ﬁ gﬁ 62 glkyl gr

oup is attachedubeitkR cordpsliraiz abi cycl o[ 3. 3. 0] octane nitTOgen, reaction, at
. the 3,7-diazabicycl o[ 3. 3. 0] octane is nitrogen, of a correspondi ng conpound

of formula | with a conmpound of forrmula XXII1, as defined above; (y)
conversi on of ane_substituent on R4 to another usi ng_ technj ques well known
_to those ski(d) 8 AR 3edoalpyireglod LED-vépropRl) aglinafpenso-anot her

usi ng te%hnl s wel | known to 20 those sitilled in the art; or (aa) depr
ot ecti on~of ﬁﬁgﬁot ected derivative of a conmpound of forrmula | as defined in

a 1. 39.1 - 3y i
or ot ect ed 29 et tunroagofid weiTblcaled IETARKIARE LREIRLMAE 1908 o on
H, then R qﬁresedwé dleecmmielﬁttPre@nﬁau@ﬂt_@ Zstép k) ataiviel asil! t}é; ﬁmhyt fifgted by

aryl or. (1) { (optionally substituted aryl) (i1i)

tent. - but yI dﬁ&@ﬁmbmiyslny )ammo]pmmmelc@m@pmms{sﬂzzmm52(m 40. A
corrpound of fqrmula VI fi.ned in d ai or. a_protected der| vative
t her eof . - 41.°2 Q?%’rlr%t{ﬁ?i? SF‘P 2"5 2RAve) Inxplage o éff’lf'r]i’é‘(‘iyll Sl %(411%@3@ hegyla

prot ect oun as defined
in dai %938 Apg)‘;’ dq’é“‘o"f"é%@%@@%@ﬁb&@t g]of%,ﬁ@pygoge %c@nd of
formul a XV, @ 4iged in Caim38, or a protected derivative thereof. '
44, A conpound of formula XVII, as defined in Claim38, or a protected
derivative thereof, provided that when B represents Z, then R2 represents
~s -E-O-(optionally substit<lted aryl). 45. A conpound of formula Xl X as
defined in &repamionF or a protected derivative thereof.
. A{ % As. Ase.ﬂ,z As . : , ACA L Asr, A?. As
Ase. A Ar. _ {lethogy enzomtnle

15

(a) 4-(2-Bromoethoxy)benzonitrile
A mixture of 4-cyanophenol (35.7 g, 0.3 mol), K,CO;5 (41.4 g, 0.3 mol) and
1,2-dibromoethane (561 g, 3.0 mol) in MeCN (450 mL) was stirred under

reflux overnight. The mixture was filtered and evaporated to give 30.2 g
20 (45%) of the sub-title compound, which was used without further

purification.

(b) tert-Butyl 5-[2-(4-cyanophenoxy)ethylthexahydropyrrolo[3,4-c]pyrrole-
2(1H)-carboxylate

25 The sub-title compound was made in 91% yield according to the procedure
described in Preparation E, step (c) above, using 4-(2-bromoethoxy)-
benzonitrile (see step (a) above) in place of 3-(4-cyanoanilino)propyl 4-

methylbenzenesulfonate.
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Preparation K

2-(4-Morpholinyl)ethyl 1 H-imidazole-1-carboxylate .
A mixture of 1,1’-carbonyldiimidazole (6.5 g, 40 mmol) and 2-(4-
30  morpholinyl)-1-ethanol (5.0 g, 38.1 mmol) in DCM (200 mL) was stirred
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) organic layers were dried over Na,SO, and evaporated to give 6.0 g (70%)

of the title compound.

Preparation L
2-(4-Pyridinyl)ethyl 1H-imidazole-1-carboxylate

The title compound was prepared in 100% yield according to the procedure
described in Preparation K above, using 2-(4-pyridinyl)-1-ethanol in place
10  of 2-(4-morpholinyl)-1-ethanol.

Preparation M

N- [2-(2-Methoxvethoxy)ethyl]; 1H-imidazole-1-carboxamide

The title compound was prepared in 40% yield according to the procedure
15 described in Preparation K above, using 2-(2-methoxyethoxy)ethylamine in

place of 2-(4-morpholinyl)-1-ethanol.

Preparation N

~2-(4-Acetyl-1-piperazinyl)ethyl 1H-imidazole-1-carboxylate

20
(1) 1-[4-(2-Hydroxyethyl)-1-piperazinyl]-1-ethanone
A solution of 2-(1-piperazinyl)-1-ethanol (6.5 g, 0.05 mol) in DCM (5 mL)

was treated with acetic acid anhydride (5.1 g, 0.05 mol), added dropwise.
During addition, the reaction temperature rose from 22 to 60°C. The
25  reaction mixture was evaporated several times with toluene to yield 56¢g

(65%) of the sub-title compound.

(i1) 2-(4-Acetyl-1-piperazinyl)ethyl 1H-imidazole-1-carboxylate
A solution of 1,1’-carbonyldiimidazole (5 g, 31 mmol) in DCM (200 mL)

30  was treated with a solution of 1-[4-(2-hydroxyethyl)-1-piperazinyl]-1-
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1-[4-(3-Bromopropyl)-1-piperazinyl]-1-ethanone

A  mixture of 1-(1-piperazinyl)-l-ethanone (6.7 g, 0.052 mol),
dibromopropane (330 mL, excess) and K,CO; (10.2 g, 0.079 mol) was
10  stirred at rt for 4 h. The mixture was washed with 4 x 100 mL of water, and
the organic phase (diluted with DCM) was acidified with aqueous
hydrobromic acid (7 mL of 62% HBr dissolved in 150 mL of water). The
organic layer was separated and washed with water (2 x 50 mL). The
combined water layers were extracted with ether, neutralised (to pH 7) with
15 13 mL of 10 M NaOH, and then extracted with DCM. The combined
organic layers were dried and concentrated in vacuo to give 4.1 g (32%) of

the title compound.

Preparation P
20 3-(Ethylsulfonyl)propyl 4-methylbenzenesulfonate

(1) 3-(Ethylsulfony!)-1-propanol

A solution of 3-(ethylthio)-1-propanol (13 g, 0.11 mol) in acetic acid
(40 mL) was treated with H,O, (30% in water, 12.2 g, 0.11 mol), added
25  dropwise. The mixture was stirred for 2 h at rt, before being concentrated in
vacuo. NMR analysis showed that the resulting residue consisted of 40% of
the desired product and 60% of the corresponding O-acetate. The acetate
was hydrolysed by dissolving the reaction mixture in 200 mL of methanol
and adding 3 g of NaOH (dissolved in a small amount of water). This

30 mixture was stirred overnight at rt, then concentrated in vacuo. The
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10%& () - (i1) 3-(Ethylsulfonyl)propyl 4-methylbenzenesulfonate

A mixture of 3-(ethylsulfonyl)-1-propanol (see step (i) above; 13.4 g,
88 mmol) and p-toluenesulfonyl chloride (16.8 g, 88 mmol) in DCM
(150 mL) was treated with TEA (13.4 g, 132 mmol), added dropwise. The
resulting mixture was stirred at rt for 3h before being washed with aqueous
10 ammonium chloride solution. The organic layer was then separated, dried
and concentrated in vacuo. The product was crystallised. from ether
containing a small amount of DCM to yield 17.9 g (66%) of the title

compound.

15 Synthesis of Compounds of Formula I

Example 1

General description of preparation of the compounds in Example 2 below:

20 One of the products of Preparations B to H above (0.25 mmol) was
dissolved in CHC13 (0.5 mL). The appropriate electrophile (0.25 mmol)
dissolved in CH3;CN (2 mL) was added, followed by K,CO; or
ﬁiethylamine (0.375 mmol) (such bases are not needed when the
electrophile is an isocyanate). |

25 |
Reaction mixtures were stirred at between rt and 50°C for 2 to 5 days. The
reactions were monitored by LC-MS. When reactions were complete, the
reaction mixtures were filtered, the solvents were evaporated, and then the
residues were dissolved in MeCN or CH;Cl; (2 mL). The resulting

30  solutions were added to ion-exchange solid phase extraction plugs (2 g
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fraction(s) in which product resided.

Example 2
The following compounds were prepared from appropriate intermediates

(such as those described hereinbefore) according to or by analogy with
methods described herein (e.g. the procedure described above) and/or by

10 standard solution phase chemistry techniques (mass spectra of the
compounds, where recorded, are in brackets): ‘
tert-butyl 5-[3-(4-cyanophenoxy)-2-hydroxypropyl]hexahydropyrrolof3,4-
c]pyrrole-2(1H)-carboxylate (m/z = 388);
fert-butyl 5-[2-(4-cyanophenyl)ethyl]hexahydropyrrolo[3,4-c]pyrrole-

15 2(1H)-carboxylate (m/z = 342);
tert-butyl 5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyllhexahydropyrrolo-
[3,4-c]pyrrole-2(1 H)-carboxylate (m/z = 388);
tert-butyl 5-{3-[(4-cyanophenyl)amino]propyl} hexahydropyrrolo[3,4-c]-
pyrrole-2(1H)-carboxylate (m/z = 371);

20 tert-butyl 5-[2-(4-cyanophenoxy)ethyl]hexéhydropyrrblo[3,4-c]pyrrole-
2(1H)-carboxylate (m/z = 358);
5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-N-ethylhexahydropyrrolo-
[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 359);
4-({(2R)-3-[5-[2-(3,4-dimethoxyphenyl)ethyl Thexahydropyrrolo[3,4-c]-

25 pyrrol-2(IH)—yl]-é-hydroxypropyl}oxy)benzonitrile (m/z = 452);
4-({3-[5-(butylsulfonyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl]propyl} -
amino)benzonitrile (m/z = 391);
4-({3-[5-(3,3~dimethyl-2-oxobutyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-
yl]propyl} amino)benzonitrile (m/z = 369);
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2(1H)-carboxamide (m/z = 329);

5 5—[4—(4-cyan0phenyl)—4-(3,4-dlmethoxyphenoxy)butyl]—N—ethylhexahydro-
pyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 493);
4-{2-[5-(butylsulfonyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl]ethoxy} -
benzonitrile (m/z = 378);

| 4-[4-[5-(butylsulfonyDhexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl]-1-(3,4-
10 dimethoxyphenoxy)butyl]benzonitrile (1n/z = 542);
| 4-{2-[5-(3,3-dimethyl-2-oxobutyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-
'yl]ethOXY}benzonitrﬂe (m/z = 356);
4-{1-(3,4-dimethoxyphenoxy)-4-[5-(3,3-dimethyl-2-oxobutyl)hexahydro-
pyrrolo[3,4-c]pyrrol-2(1H)-yl]butyl}benzonitrile (m/z = 520);

15 4-{2-[5-[2-(3,4-dimethoxyphenyl)ethylJhexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yl]ethoxy}benzonitrile (m/z = 422); ‘
4-{1-(3,4-dimethoxyphenoxy)-4-[5-[2-(3,4-dimethoxyphenyl)ethyl Jhexa-
hydropyrrolo[3,4-clpyrrol-2(1H)-yl]butyl} benzonitrile (m/z = 586);
4-({(25)-3-[5-(butylsulfonyl)hexahydropyrrolo[3,4-c]pyrrol-2(1 H)-yl]-2-

20  hydroxypropyl}oxy)benzonitrile; |
4-({(28)-3-[5-(3,3-dimethyl-2-oxobutyl)hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yl]-2-hydroxypropyl} oxy)benzonitrile (m/z = 386);
5-{3-[(4-cyanophenyl)amino]propyl}-N-ethylhexahydropyrrolo[3,4-c]-
pyrrole-2(1H)-carboxamide (m/z = 342);

25 tert-butyl 5-[4-(4-cyanophenyl)-4-(3,4-dimethoxyphenoxy)butyl|hexa-
hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (im/z = 522);
tert-butyl 5- {3-[(4-cyanophenyl)sulfonyl]propyl} hexahydropyrrolo[3,4-c]-
pyrrole-2(1H)-carboxylate (m/z = 420);
5-[(2S)-3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(3,5-dimethylisoxazol-4-

30 yDhexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide;
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16!'s! 1098 <* < 5[5%%% -%@-%eﬁ‘%ﬂﬂehb%?}%-hydroxypropyl]hexahydropyrrolo[3,4-
cJpyrrol-2(1H)-yl]carbonyl}-4-methylbenzenesulfonamide;
5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(4-methoxyphenyl)-
hexahydroﬂyrrolo[3,4-c]pyrrole-2(1H)-carboxamide; |

5 5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-N- {4-[(trifluoromethyl)-
thio]phenyl} hexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxamide (m/z =
- 507), v
5-[(25)-3-(4-cyanophenoxy)-2- hydroxypropyl]—N—tetrahydro-”H—pyran-’)-
ylhexahydropyrrolo[3,4-c]pyrrole-2(lH)-carboxamlde;

10 5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(cyclopropylmethyl)-
hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 385);
5-[(2S)—3-(4-cyanophenoxy)—2—hydroxypropy1]-N—isopropylhexahydrd- '
pyrrolo[3,4-c]pyrrole-2(1H)-carboxamide;
5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(3,4-difluorophenyl)-

15 hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 443);
N-butyl-5-[(2S5)-3-(4-cyanophenoxy)-2-hydroxypropyl]hexahydropyrrolo-
(3,4- c]pyrrole 2(1H)-carboxamide (m/z = 387);

5-{3- [(4—cyanopheny1)am1no]p1opyl}-N—(3 5- dlmethyhsoxazol 4-yhHhexa-
hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide; '

20 5-{3-[(4-cyanophenyl)amino]propyl}-N-(4-methoxyphenyl)hexahydro-
pyrrélo[3,4—c]pyrrole-2(iH)-'carboxamide;
5-{3-[(4-cyanophenyl)amino]propyl}-N-{4-[(trifluoromethyl)thio]phenyl}-
hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 490);
5-{3-[(4-cyanophenyl)amino]propyl}-N-tetrahydro-2 H-pyran-2-ylhexa-

25 hydropyrrdlo[S,4-c]pyrrole-.2(IH)-carboxamide;
5-{3-[(4-cyanophenyl)amino]propyl}-N-(cyclopropylmethyl)hexahydro-
pyrrol'o[S,4-c]pynole;2(IH)-carboxamide (m/z= 490);

~ 5-{3-[(4-cyanophenyl)amino]propyl}-N-isopropythexahydropyrrolo[3,4-c]-
pyrrole-2(1H)-carboxamide (m/z = 356);
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yl]carbonyl} 4-methylbenzenesulfonam1de
5-[2-(4-cyanophenoxy)ethyl]-N-(4-methoxyphenyl)hexahydropyrrolo[3,4-

10  c]pyrrole-2(1H)-carboxamide (m/z = 407); .
5-[2-(4-cyanophenoxy)ethyl]-N-{4-[(trifluoromethyl)thio]phenyl} hexa-
hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 477);
5-[2-(4-cyanophenoxy)ethyl]-N-tetrahydro-2 H-pyran-2-ylhexahydro-
‘pyrrolo[3,4-c]pyrrole-2(1H)-carboxamide;

15 5-[2-(4-cyanophenoxy)ethyl]-N-(cyclopropylmethyl)hexahydropyrrolo[3,4-
clpyrrole-2(1H)-carboxamide (m/z = 355);
5-[2-(4-cyanophenoxy)ethyl]-N-isopropylhexahydropyrrolo[3,4-c]pyrrole-
2(1H)-carboxamide (m/z = 343);
5-[2-(4-cyanophenoxy)ethyl]-N-(3,4-difluorophenyl)hexahydropyrrolo|3,4-

20  clpyrrole-2(1H)-carboxamide (m/z = 413);
N-butyl-5-[2-(4-cyanophenoxy)ethyllhexahydropyrrolo[3,4-c]pyrrole-
2(1H)-carboxamide (m/z = 357);'
5-{3-[(4-cyanophenyl)sulfonyl]propyl}-N-ethylhexahydropyrrolo[3,4-c]-
pyrrole-2(1H)-carboxamide;

25 5-{3-[(4-cyanophenyl)sulfonyl]propyl}-N-(3,5-dimethylisoxazol-4-yl)hexa-
hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide;
N-{[5-{3-[(4-cyanophenyl)sulfonyl]propyl } hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-y1] carbbnyl} -4-methylbenzenesulfonamide;
5-{3-[(4-cyanophenyl)sulfonyl]propyl}-N-(4-methoxyphenyl)hexahydro-

30 pyrrolo[3,4-c]pyrrole-2(1H)-carboxamide;
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10%0¢& () - !pyl'ﬂﬂ/QB‘?ﬂ—prrrole 2(1H)-carboxamide (m/z = 417);
5-{3-[(4-cyanophenyl)sulfonyl]propyl}-N-isopropylhexahydropyrrolo[3,4-
clpyrrole-2(1H)-carboxamide; |
5-43 —[(4—cyanophenyl)sulfonyl]prépyl} -N-(3 ,4-diﬂuorophen.yl)hexahydro-

10  pyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 475);.
N-butyl-5-{3-[(4-cyanophenyl)sulfonyl]propyl} hexahydropyrrol.o[3,4-c]—
pyrrole-2(1 H)-carboxamide (m/z = 419);
5-[(2S)-2-amino—3-_(4-cyanophenoxy)propyl]-N-ethylhexahydropyrrolo[3,4-
c]pyrrole-2(1H)-carboxamide (m/z = 358);

15 5—[(2S)-2-amino-3-(4-cyanophenoxy)propy1]-N~(3,5-dimethylisoxazol—4-
yDhexahydropyrrolo[3,4-c]pyrrole-2(1 H)-carboxamide;
N-{[5-[(25)-2-amino-3-(4-cyanophenoxy)propylJhexahydropyrrolo[3,4-c]-
pyrrol-Z(IH)-yl]carbonyl}-4-methy1benzenesulfonamide;
5-[(25)-2-amino-3-(4-cyanophenoxy)propyl]-N-(4-methoxyphenyl)hexa-

20 hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 436);
5-[(2S)-2-amino-3-(4-cyanophenoxy)propyl]-N-{4-[(trifluoromethyl)thio]-
phenyl}hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 506);
5-[(25)-2-amino-3-(4-cyanophenoxy)propyl]-N-(cyclopropylmethyl)hexa-
hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 384);

25 5-[(28)-2-amino~3-(4-cyanophenoxy)propyl]~N-isop;opylhexahydropyrrolo-
[3,4-c]pyrrole-2(1 H)-carboxamide (m/z = 372);
5-[(25)-2-amino-3-(4-cyanophenoxy)propyl]-N-(3,4-difluorophenyl)hexa-
hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 442); |
5-[(25)-2-amino-3-(4-cyanophenoxy)propyl]-N-butylhexahydropyrrolo[3,4-

30 c]pyrrole-2(1H)-carboxamide (m/z = 386);
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yl]carbonyl}-4-methylbenzenesulfonamide;
5-[2-(2,4-dicyanophenoxy)ethyl]-N-(4-methoxyphenyl)hexahydropyrrolo-

| [3,4-c]pyrrole-2(1H)-carboxamide (m/z = 432);
5-[2-(2,4-dicyanophenoxy)ethyl]-N- {4-[(trifluoromethyl)thio]phenyl } hexa-

10 hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 502);
5-[2-(2,4-dicyanophenoxy)ethyl]-N-tetrahydro-2 H-pyran-2-ylhexahydro-
pyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 410); |
N—(cyclopropylmethyl)—5-[2-(2,4-dicyanophenoxy)ethyl}hexahydropyrrolo-
[3,4-c]pyrrole-2(1 H)-carboxamide (m/z = 380);

15 5—[2-(2,4-dicyanophenoxy)ethyl]-N-isopropylhexahydropyrrolo[3,4-c_]-
pyrrole-2(1H)-carboxamide (m/z = 368);
5-[2-(2,4-dicyanophenoxy)ethyl]-N-(3,4-difluorophenyl)hexahydropyrrolo-
[3,4-c]pyrrole-2(1H)-carboxamide;
N-butyl-5-[2-(2,4-dicyanophenoxy)ethylJhexahydropyrrolo[3,4-c]pyrrole-

20 2(1H)-carboxamide (m/z = 382);
ethyl 5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]hexahydropyrrolo[3,4-
c]pyrrole-2(1H)-carboxylate (m/z = 360);
2-hydroxy-1,1-dimethylethyl 5-[(2S)-3-(4-cyanophenoxy)-2-hydroxy-

- propyl]hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (m/z = 404);

25 l-cyano-1-methylethyl 5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyljhexa-
hydropyrrolo[3,4-c]pyrrole-2(1 H)-carboxylate;
but-2-ynyl 5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]hexahydro-
pyrrolo[3,4-clpyrrole-2(1H)-carboxylate (m/z = 384);
2-methoxyethyl 5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]hexahydro-

30  pyrrolo[3,4-c]pyrrole-2(1H)-carboxylate;
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hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (im/z = 437);
2-(4-acetylpiperazin-1-yl)ethyl 5-[(25)-3-(4-cyanophenoxy)-2-hydroxy-
propyllhexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate; |
5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-N-[2-(2-methoxyethoxy)-

10 ethyllhexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide;
ethyl 5-{3-[(4- cyanophényl)amino]propyl}hexahydropyrrolo[3 J4-clpyrrole-
2(1H)-carboxylate (m/z = 343);
2-hydroxy-1,1-dimethylethyl 5-{3-[(4-cyanophenyl)amino]propyl} hexa-
hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (m/z = 387);

15 l-cyano-1-methylethyl 5-{3-[(4-cyanophenyl)amino]propyl}hexahydro-
pyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (m/z = 382);
but-2-ynyl 5-{3-[(4-cyanophenyl)amino]propyl} hexahydropyrrolo]3,4-c]-
pyrrole-2(1H)-carboxylate (m/z = 367);,
2-methoxyethyl 5-{3-[(4-cyanophenyl)amino]propyl} hexahydropyrrolo-

20 [3,4-c]pyrrole-2(1H)-carboxylate (m/z = 373);

| 3-(methylsulfonyl)propyl 5-{3-[(4-cyanophenyl)aminolpropyl} hexahydro-
pyrrolo[3,4-c]pyrrole-2(1.H)-carboxylate; ,
2-morpholin-4-ylethyl S-{3-[(4-cyanophenyl)amino]propyl} hexahydro-
pyrrolo[3,4-c]pyrrole-2(1 H)-carboxylate;

25 2-pyridin-4-ylethyl 5-{3-[(4-cyanophenyl)ami110]propyl}hexahydropyrrdlo-
[3,4-c]pyrrole-2(1H)-carboxylate (m/z = 420); | '
2-(4-acetylpiperazin-1-yl)ethyl 5-{3-[(4-cyanophenyl)amino]propyl} hexa-
hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate; |
5-{3-[(4-cyanophenyl)amino]propyl} -N-[2-(2-methoxyethoxy)ethylJhexa-

30 hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide;
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but-2-ynyl 5-[2-(4- cyanophenoxy)ethyl]hexahydropynolo[3 4-clpyrrole-
2(1H)-carboxylate (m/z = 354);
2-methoxyethyl 5-[2-(4-cyanophenoxy)ethyl]hexahydropyrrolo[3,4-c]-
10 pyrrole-Q(IH)-carboxylate (m/z =359);
3-(methylsulfonyl)propyl 5-[2-(4-cyanophenoxy)ethyljhexahydropyrrolo-
[3,4-c]pyrrole-2(1 H)-carboxylate (m/z = 422);
2-morpholin-4-ylethyl 5-[2-(4-cyanophenoxy)ethyl]hexahydropyrrolo[3,4-
c]pyirole-2(1H)-carboxylate (m/z = 415);
15 2-pyridin-4-ylethyl 5-[2-(4-cyanophenoxy)ethyl]hexahydropyrrolo[3,4-c]-
pyrrole-2(1H)-carboxylate (m/z = 407);
2-(4-acetylpiperazin-1-yl)ethyl 5-[2-(4-cyanophenoxy)ethylThexahydro-
pyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (in/z = 456),
5-[2-(4-cyanophenoxy)ethyl]-N-[2-(2-methoxyethoxy)ethyl hexahydro-
20  pyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 403);
ethyl 5- {3-[(4-cyanophenyl)éulfonyl]propyl} hexahydropyrrolo[3,4-c]-
pyrrole-2(1H)-carboxylate (m/z = 392),
2-hydroxy-1,1- dlmethylethyl 5-{3-[(4- cyanophenyl)sulfonyl]propyl}hexa—
hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (in/z = 436);
25 l-cyano-1-methylethyl 5-{3-[(4~
cyanophenyl)sulfonyl]propyl} hexahydropyrrolo[3 ;4-c]pyrrole-2( 1H)-
carboxylate (m/z = 431);
but-2-ynyl 5-{3-[(4-cyanophenyl)sulfonyl]propyl} hexahydropyrrolo[3,4-
clpyrrole-2(1H)-carboxylate (im/z = 416);-
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pyrrolo[3,4-clpyrrole-2(1H)-carboxylate (in/z = 477);
2-pyridin-4-ylethyl 5-{3-{(4-cyanophenyl)sulfonyli}propyl} hexahydro-
pyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (m/z = 469);
2-(4—eicetylpiperazin- 1-yDethyl 5-{3-[(4-cyanophenyl)sulfonyl]propyl}-

10 hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (m/z = 518);,
5-{3-[(4-cyanophenyl)sulfonyl]propyl}-N-[2-(2-methoxyethoxy)ethyl]-
hexahydropyrrolo[3,4-c]pyrrole-2klH)-carboxamide (m/z = 465);
4-({(28)-3-[5-(cyclopropylmethyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-
yl]-2-hydroxypropyl} oxy)benzonitrile (m/z = 342);

15 4-({(25)-3-[5-[3-(4-acetylpiperazin-1-yl)propylhexahydropyrrolo[3,4-c]-
pyrrol-2(1H)-yl]-2-hydroxypropyl}oxy)benzonitrile (m/z = 456);
2-[5-[(285)-3-(4-cyanophenoxy)-2-hydroxypropyl Jhexahydropyrrolo[3,4-c]-
pyrrol-2(1 H)-yl]-N-isopropylacetamide (im/z = 387);
4-({(25)-3-[5-[3-(ethylsulfonyl)propylJhexahydropyrrolo[3,4-c]pyrrol-

20 2(1H)-yl]-2-hydroxypropyl} oxy)benzonitrile (m/z = 422); '
4-({(25)-2-hydroxy-3-[5-[2-(2-methoxyethoxy)ethylThexahydropyrrolo[3,4-
clpyrrol-2(1 H)-yl]propyl} oxy)benzonitrile (m/z = 390);
4-({3-[5-(cyclopropylmethyl)hexahydropyrrolo[3,4-c]pyrrol-2(1.H)-yl1]-
propyl}amino)benzonitrile (m/z = 325);

25 4-({3-[5-[3-(4-acetylpiperazin-1-yl)propyllhexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yl]propyl} amino)benzonitrile (m/z = 439);
2-[5-{3-[(4-cyanophenyl)amino]propyl} hexahydropyrrolo{3,4-c]pyrrol-
2(1H)-yl]-N-isopropylacetamide (m/z = 370},
4-({3-[5-[3-(ethylsulfonyDpropyl]hexahydropyrrolo[3,4-c]pyrrol-2(1 H)-yl]-

30 propyl}amino)benzonitrile (m/z = 404 (M-1));

'y
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ethoxy} benzoni
2-[5-[2-(4-cyanophenoxy)ethyl|hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl]-
N-isopropylacetamide (m/z = 357);
4-{2-[5-[3-(ethylsulfonyl)propylThexahydropyrrolof3,4-c]pyrrol-2(1H)-yl]-
ethoxy}benzonitrile (m/z = 392);
4- {2f[5— [2-(2-methoxyethoxy)ethyl]hexahydropyrrolo[3,4-c]pyrrol-2(1 H)-
yl]ethoxy} benzonitrile (m/z = 360);
4- {2-[5-(4-ﬂuorobenzyl)hexahydropyrrqlo[3,4-c]pyrrol-2( 1H)-yl]ethoxy}-
benzonitrile (m/z = 366);
4-({3-[5-(3 ,3l~dimethyl-27oxobutyl)hexahydropyrrolo[3 ,JA-clpyrrol-2(1H)-
yl]propyl} sulfonyl)benzonitrile (m/z = 418);
4-({3-[5-(cyclopropylmethyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl]-
propyl} sulfonyl)benzonitrile (m/z = 375);
4-({3-[5-[3-(4-acetylpiperazin-1-yl)propyl]hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yl]propyl}sulfonyl)benzonitrile (m/z = 488);
2-[5-{3-[(4-cyanophenyl)sulfonyl]propyl} hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yl}-N-isopropylacetamide (m/z = 419); |

o0& () -
-1f110%0&

4-({3-[5-[3-(ethylsulfonyl)propylihexahydropyirolo[3,4-c]pyrrol-2(1H)-yl]-

propyl} sulfonyl)benzonitrile (m/z = 454);

4-({3-[5-[2-(2-methoxyethoxy)ethyl[hexahydropyrrolo[3,4-c]pyrrol-2(1H)-

yllpropyl} sulfonyl)benzonitrile (m/z = 422);
4-({3-[5-[2-(4-methoxyphenyl)-2-oxoethyl]hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yl]propyl} sulfonyl)benzonitrile (m/z = 468);
4-({(2S)-2-amino-3-[5-(3,3-dimethyl-2-oxobutyl)hexahydropyrrolo[3;4-c]-
pyrrol-2(1H)-yl]propyl} oxy)benzonitrile (in/z = 385);

4-({(2S5)-2-amino-3 -[5-(cyclopfOpylmethyl)hexahydropyrrolo [3,4-c]pyrrol-
2(1H)-yl]propyl} oxy)benzonitrile (m/z = 341);
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’ 2-[5-[(2S)—2-a1nino-3-(4-cyanophenoxy)propyl]hexahydropyrrolo[3,4—0]-
pyrrol-2(1H)-yl]-N-isopropylacetamide (mm/z = 386);

5 4-({(25)-2-amino-3-[5-[3-(ethylsulfonyl)propylhexahydropyrrolo[3,4-c]-
pyrrol-2(1H)-yl]propyl} oxy)benzonitrile (m/z = 421);
4-({(25)-2-amino-3-[5-[2-(2-methoxyethoxy)ethyl Jhexahydropyrrolo[3,4-
clpyrrol-2(1H)-yl]propyl} oxy)benzonitrile (m/z = 389);
4-({(25)-2-amino-3-[5-(4-fluorobenzyl)hexahydropyrrolo[3,4-c]pyrrol-

10 2(1H)-yl]propyl}oxy)benzonitrile (m/z = 395);
4-{2-[5-(3,3-dimethyl-2-oxobutyl)hexahydropyrrolo[3,4-c]pyrrol-2(1 H)-
yl]ethoxy}isophthalonitrile (m/z = 381); _
4-{2-[5-(cyclopropylmethyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl]-
ethoxy}isophthalonitrile (m/z = 337);

15 4-{2-[5-[3-(4-acetylpiperazin-1-yl)propyt]hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yl]ethoxy}isophthalonitrile (m/z = 451); '
2-[5-[2-(2,4-dicyanophenoxy)ethyl]hexahydropyrrolo[3,4-c]pyrrol-2(1H)-
yl]-N-isopropylacetamide (m/z = 382);
4-{2-[5-[3-(ethylsulfonyl)propyllhexahydropyirolo[3,4-c]pyrrol-2(1 H)-yl]-

20  ethoxy}isophthalonitrile (m/z = 417);
4-{2-[5-[2-(2-methoxyethoxy)ethyl]hexahydropyrrolo[3,4-c]pyrrol-2(1H)-
yllethoxy }isophthalonitrile (m/z =3 85);
4-{2-[5-(4-fluorobenzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1 H)-yl]ethoxy} -
isophthalonitrile (m/z = 391);

25 4-{2-[5-[2-(4-methoxyphenyl)-2-oxoethyl]hexahydropyrrolo[3,4-0]'pyrr01-
2(1H)-yllethoxy}isophthalonitrile (m/z = 431),
tert-butyl 5-[2-(2,4-dicyanophenoxy)ethyllhexahydropyrrolo[3,4-c]pyrrole-
2(1H)-carboxylate;
3,3-dimethyl-2-oxobutyl 5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]- |

30 hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate;



10944H& () - 4Kdef gxb@ 1000 !!  F109%& ()-sy@O0%& ()- "10%4& ()-s10%4& ()- 10H
10H 10H, 5 10%4& () - AU WU3b@

> %1 10% . WofopbhM 10%7HYHE: () - ! ¢! M 10% HoH&: ()-!P&fMlO‘%&BH}’}g@'{,l(,am@I&fMlo
WH HE ()- @ FLO%HE ()-s | wi[M@ ! *110%. 10cHcH 10cHcH

10cHcH! cf 2L! 10%HcH& () -! 1 f 2L! 109%1H& (? %] 10944H8 () -1 0" *1 109& () - Dz[ <M@
| 10% & ()-. 10% & ()-! @10%\ & () - Goa& ()- | 1109%\& ()-S Y1 10%\

Lo e @ N B fher %@%&Fv@?ﬁﬁe&m@%@ ok () oF - )
(10% & ()-,%ﬁ%ﬂ’é-&'(m)-c%ﬂrmdé,s@()%& (-1 s 10W"v'& ()-1hs 10%" "& ()-
‘ 5-{3-[(4-cyanophenyl)amino]propyl} -N-propylhexahydropyrrolo[3,4-c]-
pyrrole-2(1H)-éarboxamide;
5  N-allyl-5-{3-[(4-cyanophenyl)amino]propyl} hexahydropyrrolo[3,4-c]-
pyrrole-2(1H)-carboxamide; and
N-(tert-butyl)-5-{3-[(4-cyanophenyl)amino]propyl} hexahydropyrrolo[3,4-
c]pyrrole-2(1 H)-carboxamide. '

10 Example 3

Compounds of the above Examples were tested in Test A above and were

found to exhibit D, values of at least 5.5

Example 4
15 Compounds of the above Examples were tested in Test B above and were

found to have pIC50 values of at least 4.5.

Abbreviations
20 Ac = acetyl
API = atmospheric pressure ionisation (in relation to MS)
aq. = aqueous
br = broad (in relation to NMR)
Bt = benzotriazole
25 tBuOH = | tert-butanol ‘
CI = chemical ionisation (in relation to MX)
mCPBA = meta-chloroperoxybenzoic acid
d = doublet (in relation to NMR)
DBU = diazabicyclo[S.4.0]undéc-7-ene

30 DCM = dichloromethane
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DMAP = 4-dimethylaminopyridine
DMF = N,N-dimethylformamide
DMSO = dimethylsulfoxide
5 EDC = 1-[3~(dimethylamino)propyl]-3-ethylcarbodiimide
Et = ethyl
EtOAc = ethyl acetate
eq. = equivalents
ES = electrospray (in relation to MS)
10 FAB = . fast atom bombardment (in relation to MS)
h = * hour(s) |
HCl = hydrochloric acid
HEPES = 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
HPLC = high performance liquid chromatography
s IMS = industrial methylated spirits
IPA = iso-propyl alcohol (propan-2-ol)
m = multiplet (in relation to NMR)
Me = methyl
MeCN = acetonitrile
20 MeOH = methanol
min. = minute(s)
m.p. = melting point
MS = mass spectroscopy
| NADPH = nicotinamide adenine dinucleotide phosphate, reduced
25 form
OAc = acetate
Pd/C = palladium on carbon
q = quartet (in relation to NMR)
rt = room t¢mperature

30 s = singlet (in relation to NMR)
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96
t = triplet (in relation to NMR)
TEA = triethylamine
THF = tetrahydrofuran
tle = thin layer chromatography

Prefixes n-, s-, i-, - and tert- have their usual meanings: normal, secondary,

iso, and tertiary.
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Claims

1. A compound of formula I,

Re Re Ra
R4—B ><Aﬂ—- N N—R!? |
R3 Re
Rt Rd Rob

wherein
the wavy lines represent optional relative cis- or trans- stereochemistry;

10 R!represents Cy.i, alkyl (optionally substituted and/or terminated by one or
more groups selected from halo, cyano, nitro, aryl, Het!, -C(O)R%,
-OR®  NROHR*, -C(O)XR’, -C(ONRHR® and -S(O)R%), Het,
-C(O)R**, -C(O)XR”, -C(O)NRHR® or -S(0),R’;

15 R to R* independently represent, at each occurrence when used herein, H,
C.s alkyl (optionally substituted and/or terminated by one or more
substituents selected from -OH, C,.s alkoxy, halo, cyano, nitro, aryl, Het®
and -NHC(O)R'®), aryl or Het', or R*, together with R®, represents
Cs. alkylene (which alkylene group is optionally interrupted by an O atom

20  and/or is optionally substituted by one or more C,_; alkyl groups);

R represents H, C, 4 alkyl (optionally substituted and/or terminated by one
or more substituents selected from halo, cyano, aryl and -NHC(O)R') or
aryl;

R'! represents H, C, alkyl or aryl;
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X represents O or S;

R’ represents, at each occurrence when used herein, aryl or C,.;; alkyl
(which alkyl group is optionally substituted and/or terminated by one or
more substituents selected from -OH, halo, cyano, nitro, aryl, C,.¢ alkoxy,
-SO,R™* _C(O)R'™ and Het’);

R'* and R"" independently represent C,.¢ alkyl or aryl;

RS represents, at each occurrence when used herein, H, C;, alkyl,
C,¢ alkoxy (which latter two groups are optionally substituted and/or
terminated by one or more substituents selected from -OH, halo, cyano,
nitro, C,4 alkyl and C4 alkoxy), -D-aryl, -D-aryloxy, -D-Het’,
D-NH)C(OR™,  -D-S(O),R"™,  -D-C(OR™,  -D-C(O)OR',
-D-C(O)N(R14°)R14d, or R®, together with R represents Cs¢ alkylene
(which alkylene group ié optionally interrupted by an O atom and/or is
optionally substituted by one or more C,.; alkyl groups); |
R to R independently represent H, C,. alkyl (optionally substituted
and/or terminated by one or more substituents selected from -OH, halo,
cyano, nitro and aryl), aryl, or R' and R' together represent
Cs alkylene;

R and R independently represent C,4 alkyl (optionally substituted
and/or terminated by one or more substituents selected from -OH, halo,
cyano, nitro and aryl) or aryl; | |

D represents a direct bond or C,_¢ alkylene;

Qs

[:fY8 @10%! & () -
&10%! & (')v& /0(.(9)0%0 /<>l & ()- @o%w!'& ()- @o%w! & ()-

&

Q@

)



/109%1 & ()- S *10%! & ()-|~}\; @o%! & ()-  10%!& ()-

10%! & () - 10+! 10+! 10+|@10%H& ()-, 10%! & ()-S_|[:}\; ¢ 1°110%w! v&! ()-P
q 11 10%4E dhsfdo DS10%! & () - @BL0%! & ()~ ' 10%! & ()-) p@iBhiné) -
JLaL[:-; 106l TS 10ve! & (). 110%!1& (). Y/ 10%!& ()- Y S 10%!1& () q

"M 10%! & ()-) @M 10%! & ()-~1 1 “I'm py! ! | bA; 10e! FGLOYES! () -
FGLOYE&E ()- FGLO% u & ()- , @GLOYE&E ()- 109E&& ()-10e!10e!!!"""#J#|[: A 10e!

oo Sl AN bR OVRRR L nerhol Ry @P‘ﬂ%ﬁéﬁ&f}‘wﬁ e

& ()- 139! 1QUE&Suted and/or HOMESEG I ’Dé Yorfel @¥E&Srel oWHBAK &bfec @& mpit10
L1 10%! & ()-. h LI 10%!I& ()-, IOERIOERIOES , 7 10%&& ()- 2F 10% & ()-m

" 12F 109%%: ()}OH, (ha)h), soyanp| niwo4d ary D 0ve L) - Y, oM 10%@' @ ()-Y 6
%M 10%e! J& () 1L710%! & ()- 110%!& ()-
B LI10%! & (), ., Aee e .VIvU410 <s:!110%!& ()- s:!10%! & ()-

o+ 1 1008 e ]( ; zfa%?els%%%oﬁiﬂ [5-C:.¢ Bl Qe |- E-DUR O r( josetter with
vel 783 - 4t Audvawda” 5vU410 110%! & () -

gﬂﬂoég@e()? (}qpff)égé%%%@ %L%;&s(R? ) L3 10%! & ()-M 0

st 1 10%! & (P-roBRARIAINAL 410, té%étﬁé}%?ltﬁﬁlfﬁepgfé%ﬂs(y L& () -

&110%! & ()- #& 11091 & () - 0% & () -vol

<<<<<| obUA1R'E Hepddshdsts (B 103 ancyl 1{3%;:13@41@@&1 (PR 1,3»@(11;@&% &)

110%! & () - _@O)N(Rm%R(zabj <<) <mk<<=|[:bU410 sS9!109M M&' ()- S

10 R represents H, C, alkyl, -E-aryl, -E-Het’, -C(O)R'**, -C(O)OR'®,
-8(0),R"*, -[C(O),N(R**™R*® or -C(NH)NH,;
R represents H, C,¢ alkyl, -E-aryl or —C(O)ngd;
'. R'™ to R" independently represent, at each occurrence when used herein,
Cis alkyl (optionally substituted and/or terminated by one or more
15 substituents selected from halo, aryl and Het’), aryl, Het'’, or R'* and R'* |
independently represent H;
R?% and R*® independently represent, at each occurrence when used herein,
H or Cy alkyl (optionally substituted and/or terminated by one or more
substituents selected from halo, aryl and Het'"), aryl, Het'?, or together
20  represent Cs.4 alkylene, optionally interrupted by an O atom;
E represents, at each occurrence when used herein, a direct bond or
Ci.4 alkylene;

p represents 1 or 2;

25 A represents‘-G-, -J-N(R*)- or -J-O- (in which latter two groups, N(R*))- or
O- is attached to the carbon atom bearing R? and R);
B represents -Z-, -Z-N(R?)-, -N(R*)-Z-, -Z-S(0),-, -Z-O- (in which latter
two groups, Z is attached to the carbon atom bearing R? and R®);
G represents a direct bond or C,_¢ alkylene;

30 Jrepresents C,¢ alkylene;
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-S(0)N(R*™R*P and (in the case of Het' only) oxo;
10 Het" represents a four- to twelve-membered heterocyclic group containing

one or more heteroatoms selected from oxygen, nitrogen and/or sulfur;

Het' to Het'? independently represent, at each occurrence when used herein,

four- to twelve-membered heterocyclic groups containing one or more
15 heteroatoms selected from oxygen, nitrogen and/or sulfur, which

heterocyclic groups are optionally substituted by one or more substituents

including =0, -OH, cyano, halo, nitro, C;¢ alkyl (optionally terminated by

N(H)C(O)OR™®), C,s alkoxy, Het', aryl, -NR)R*® -C(O)R**,

-C(0)OR*™, -C(OINR*)R*, -N(R*E)C(O)R™ -N(R*)C(O)N(R*HR¥*,
20 -NER*™S(0),R?®, -S(0),R*, -0S(0),R™ and -S(O),N(R¥*"R*?;

R* to R independently repreéent, at each occurrence when used herein,
Ci. alkyl;
R* 1o R*P independently represent, at each occurrence when used herein,
25 Hor Cyalkyl;

n represents, at each occurrence, 0, 1 or 2; and

R*to Rf independently represent H or C,_4 alkyl;
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#( L 109%Q # 10% Q, & ()- ((LI 109 k(& ()-! (L' 109%& ()- Y9dOuQ & ()-
91 10%Q & () (b WhInvRT 1dprbseld‘ﬂs1-H' or C,4 alkyl; and
A represents -J-N(R*")- or -J-O-;
then B does not represent -N(R*)-, -S(O)y-, -O- or -N(R*)-Z- (in
10 which latter group -N(R??) is attached to the carbon atom bearing R*
and R);
(b) when R? represents -E-OR'® or -E-N(R!")R'® in which E represents a
direct bond, then:
(i) A does not represent a direct bond, -J-N(R*")- or -J-O-; and
15 (ii) B does not represent -N(R*)-, -S(O),-, -O- or -N(R*)-Z- (in
which latter group -N(R*) is attached to the carbon atom bearing
R? and RY);
(c) Het' and Het" do not represent 9-membered heterocycles that contain
a fused benzene or pyridine ring; and
20 (d) the compound is not:
3 ,7—bis( 1-phenylethyl)-3,7-diazabicyclo[3.3.0]octane;
.2- {4-(7-benzyl-3,7-diazabicyclo[3.3.0]octan-3-yl)butyl}-1,2-
benzisothiazol-3-one-1,1-dioxide; »
3-methyl-7-benzyl-3,7-diazabicyclo[3.3.0]octane; |
25 3-cyclohexyl-7-benzyl-3,7-diazabicyclo[3.3.0]octane;
3-(thiazol-2-yl)-7-benzyl-3,7-diazabicyclo[3.3.0]octane;
3-(2-pyrimidyl)-7-benzyl-3,7-diazabicyclo[3.3.0]octane; or
3-(5,5-dimethoxy)pentyl-7-benzyl-3,7-diazabicyclo[3.3.0]octane.
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defined in Claim 1.
10
3. A compound as claimed in Claim 1 or Claim 2, wherein the wavy lines

represent relative cis- stereochemistry.

4. A compound as claimed in any one of Claims 1 to 3, wherein R

15 represents C;g alkyl (optionally substituted and/or terminated by one or
more groups selected from halo, optionally substituted phenyl, Het',
-C(O)R®, -OR™, -C(0)OR’, -C(ON(H)R® and -S(0),-Cy alkyl), Het?,
-C(O)OR’, -C(O)N(H)R® or -S(0),R’.

20 5. A compound as claimed in any one of Claims 1 to 4, wherein R* and
R® independently represent, at each occurrence, H, Ci4 alkyl (optionally
substituted and/or terminated by one or more substituents selected from

-OH, Ci.4 alkoxy and halo), optionally substituted pheny! or Het".

25 6. A compound as claimed in any one of Claims 1 to 5, wherein R’
represents, at each occurrence, C;.g alkyl (which group is optionally
substituted and/or terminated by one or more substituents selected from
-OH, halo, cyano, optionally substituted phenyl, C;., alkoxy, -SO,R"?
-C(O)R"" and Het).

30
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15

&OH, hiff)| Eydd43Rd &), alkoxy), -D-(optionally substituted phenyl),
-D-Het’, -D-S(0O),R"**, -D-C(0)-Cy¢ alky! or -D-C(O)OR™®.

9. A compound as claimed in Claim 8, wherein R and R™
independenﬂy represent Cy¢ alkyl (optionally substituted and/or terminated
by one or more substituents selected from halo, cyano and optionally

substituted phenyl) or optionally substituted phenyl.

10. A compound as claimed in any one of Claims 1 to 9, wherein D

represents a direct bond or C;_; alkylene.

11. A compound as claimed in any one of Claims 1 to 10, wherein R’

‘represents, at each occurrence, C.s alkyl (optionally substituted and/or

terminated by one or more substituents selected from halo, cyano and

optionally substituted phenyl) or optionally substituted phenyl.

12. A compound as claimed in any one of Claims 1 to 11, wherein R*
represents H, C,, alkyl, -OR16, -N(E[)R17 or, together with R3, represents
=0. .

13. A compound as claimed in any one of Claims 1 to 12, wherein R’

represents H, C,, alkyl or, together with R?, represents =0.
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16. A compdund as claimed in any one of Claims 1 to 15, wherein R'**
10 and R' independently represent, at each occurrence, C,.¢ alkyl, optionally

substituted phenyl or Het'®.

17. A compound as claimed in any one of Claims 1 to 14, wherein R?%
represents H or Cy.4 alkyl.

15
18. A compound as claimed in any one of Claims 1 to 17, whefein E

represents, at each occurrence, a direct bond or C,_, alkylene.

19. A compound as claimed in any one of Claims 1 to 18, wherein A

20  represents -G-.

20. A compound as claimed in any one of Claims 1 to 19, wherein B
represents'-Z-, -Z-N(H)-, -Z-S(O),-, -Z-O- (in which latter three groups, Z is
attached to the carbon atom bearing R* and R). '

25
21. A compound as claimed in Claim 19, wherein G represents a direct

bond or Cy.5 alkylene.

22. A compound as claimed in any one of Claims 1 to 21, wherein Z

30  represents a direct bond or C, 3 alkylene.
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25. A compound as claimed in any one of Claims 1 to 24, wherein Het' to
Het'? independently represent, at each occurrence when used herein, five- to
ten-membered heterocyclic groups containing one or more heteroatoms
15  selected from oxygen, nitrogen and/or sulfur, which heterocyclic groups are
optionally substituted by one or more substituents including =O, -OH,
cyano, halo, nitro, Ci4 alkyl, C.4 alkoxy, optionally substituted phenyl,
-NH,, -C(O)R*®, -C(O)OR*, -C(O)N(H)R*®, -N(H)C(O)R*" and
-S(0)R**.
20
26. A compound as claimed in any one of Claims 1 to 25, wherein R* to R

independently represent H or C,.; alkyl.

27. A compound as claimed in any one of Claims 1 to 26, wherein

25 opfional substituents on phenyl groups are one or ‘moré groups selected
from -OH, cyano, halo, nitro, C;, alkyl (optionally terminated by
NH)C(O)OR™"), Ci4 alkoxy, -NH, -C(O)R* -C(O)OR*™,
-C(ONH)R¥, -NH)C(O)R™, -NH)C(O)N(H)R™, -N(H)S(O),R*™,
-S(0),R%* and -S(0),N(R*MR**.

30
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15

20

25

(iv) substituted by one or more fluoro or chloro atoms.

31. A pharmaceutical formulation including a compound as defined in any
one of Claims 1 to 30 in admixture with a pharmaceutically-acceptable

adjuvant, diluent or carrier.

32. A pharmaceutical formulation for use in the prophylaxis or the
treatment of an arrhythmia, comprising a compound as defined in any one

of Claims 1 to 30.

33. A compound as defined in any one of Claims 1 to 30 for use as a

pharmaceutical.

34. A compound as defined in any one of Claims 1 to 30, but without -
provisos (c) and (d), for use in the prophylaxis or the treatment of an

arrhythmia.




109%Q & ()- f310%Q & ()- s 10%J & ()- 8s 10%Y & ()-/ TWB{ YSBNA4101
34100 & ()-- | (SL10%& () @s!10%@) @ ()- ,#: 109%Q & ()-!, # 10%h& ()- &
10962 & () wodmkipd®! (9Y: ! 10% (& ()-- ! 109 & () - PCT/SEN2/00152

B 110960 & ) 2( 1006 D10DQ DIODQ D DY: * | 10900 D& () -

, 8410%Q & () - ||[ vus1o! ( " 10% & (g7 D' 109%Q D& ()- , &3z 10%& () -
183z 1094Q 1& ()- 6&3z 109%6Xx6& (

125 £ S A Y 7

SISOl oL 36) I i AR SRR
.9l [: NA410! 10 ; 0% >! - 10918 ()- &3
109 & () - Meditd¥ehifor)use in tH‘e-lprﬂMl lfakﬁ%ld}'the kr]:@%rér& dﬂmﬂ&ﬂiﬁkﬂi@d) 3
10%J& ()- D3 1094>! 1& ()- D3 109%41& ()- *ml0%! & ()- I\/C||[ buslo! 1@
C10%! & ()- &3109%&' ()- #&310%! & () 9I L0% ()- (<9 109%& (
09! 109 &l 10%>I& 0>, , 3109 L * 1008@ ()- (*
10%! & (% I%)Ug‘?%@ use(as o ]11%%91 the @t ytﬁmﬁ iggar gtrial O, 10%

& <& 10% % 28l 0%1& 7| [ : bu410! 3’ 1099&
*n(ﬁmf& ()%%Q%ﬁ%ﬁga%ﬁyﬁfﬁho%&'()- 6! (12)()/;?/&!%)- 11 10%!5&'()-vvu51)10!

F&s! 109RY 2& ()- (&s!10%<& ()- \8&s!10%e! p& ()-101010 s3 10%&' ()- 1s3
10%!1 & ()-#1G |[: vU410| I 109& ()-( 6! 10%e!J& ()-\ @ 10%T& ()- 10%
& ()- ( 10934, <& @ethé&sfla@@ﬁhy&éﬁ& or tichtieritnt] rﬂbM]iﬁthmla which method

Scs! 10%8Q S& ()- 101010\ 3! 10%& ( r) 131 10% E& ()-. *'110%! & ()- 6*'!10%
J& () - YH<$ CMIESES | agmaisiratmn 301 Go, therageyptically 1effastiye( amoust 1 06&R () -

£ B A S o 9
Ilo(g/(xl g(&%@@%& f&%ﬁtg’awf%?g%&ﬁ@ of s 3@59%*?) §£}°(h)a condigon. . 1o |

;¥ 110%x!b& ()-; 6lg 10% '& ()- 6!g 109 x! ] & ()- 6!g 1041 & ()- , 31 10%&
S& ()- ;3! 10%x! b& () - % //000001| obU410! k=& ! 109KQ k& ()-10'' 10" 10" 3
10% ' & () 38 10%xadsss for-the prawstion @fa(l;gmptbumdom‘n(l)l Immﬁzeé:ﬂp[ bU410!
k D 109DQ éﬂﬁow&( L& 110%{, & ()- ;. &110%y ;& ()-

L& 110% 0, g%liﬂml B GOMPIEeS ) - 34f 44K555| [ bU410! Kk ,* 10%, & () -

o8 (b SRS B S a0 5 Lo 100 Lhnong & (-

,L310%&' ()-M* 10%& ()- 1Re10%hQ 18%4)-77}889|::|[:buUsl0! D &10%! & ()--
&10% & ()-- & 109k ()- #A\109& () #& 109& ()- 6 & 10%* #& ()-:B;
;}<<k==|[:bU410! D *!110% & (Y- %' 1Q0%& ()- ,*!10%! & ()- (! 10%h& ()- #
10%! & () - &L0%! & () --==] >¥>>>Tt - 10! 1 & s!'10% & ()-

SA& s!10% +! - & ()-10>! 10sTMNo>! | s31 09T ()- (s3110% & () -

,S31 10% & ()-t?2?S@DMAA. B|[:V ! 9g 10%!' & ()-S 99 10%! & ()- 6& s! 10%#
& ()- ;& s!'10% & ()- (F& si/109%& ()\ 6& s!10%&k' ()- BXBBC| CC D|[:vu410! 1
18&*110%! & ()-S 1&* 1 10%! &Ff) - R&! z g% & ()- 1&'z 10%! & ()- , &z

109&' ()- 9g 109%&' ()-| DDDEEEEEF| 0bU410! kUs! 10%! & () - 10+! 10+! 10+! ; &L3

10%-! & () - @@ﬁéel%oﬁ&'a%d(]?{“ t@@é—f%léoaﬁéeﬁr)ed ﬁa*bl&lr{?'l&v&ﬁh F%Hp@&rld GpUAL0! K

(- 10% <& ()-- , s'lO%EE&() 6
s! 10%0J& (){dﬂmmmm[ bU410' Kk 3 10%30& () * 10%9'& ()- ;*

10%e! 0% ()- @ 10%! & ()- 10%I'e'T& ()- - 10%! & ()--LVLLLLLMW/UALO!
"10%!: & ()- fyl0%!:& ()- roe/cBl @ 10A 10A 10A, :s3 10%A & ()- 6s3
109%e! J& () - M MWNNNO Z9vU410! K109MINE, () - mf&l'HO%\lN& ()-m si

109% & ()-m Fsl 109% ()-m sl )-m sl 10% & ()-m O 000000 [ CvU410!
)10% ! & ()-2)10% ! & ()-° Y&l /o 0 -

s9! 10%8! S& 1S9l 1 orinoooocp
) 10% ! 874‘0()(‘72'1} B - §3P5eseé”~)io% @aV&nwr%omcmdi Rer & Ry ot andeBy e g
PY®3P4P@NP

)10%!:&'()§1\9ﬁ%@1‘?%‘181 )10%!:& ()-")10%!: & ()-)10%!: & ()-* NPCPTP| P}P
PPPxX@10! (b) for corm ounds of formula I in which A re resents C, alkylene and R*

)10% ! & () - ) 10% ! )10% ! : & ()-")10% ! PPPPPPPPpX<410!

)10% ! : & ()an)im%wg@h@x) reraQut 1=Q; (dactipnvh a: c&r(e)spm)mmgo ¢or&pa§1)nd R0 QO
Q' Q’/QdClOl Y109

S109%! & (  fim Llaﬁ%"ﬂn 2hoye; with pcompapnd of formubad o o BB Q [ : dclo!
- 109! & () 110%! & () - )10%<l& ()- &S 109! & ()- &L0%!& ()-

* 109! & () - BQCONOWMOXQQQCKK3CLO0, | 109! & ()- 4,1 109! & ()- 4,1 109! & ()-
4,1 10%!& ()- 4 "109%!é& ()- QQQQOOOX<CL0, | 109%!é& ()- 4 ,1 10%!& ()-
4,1 10%!& ()- 4,1 10%!& ()- 4,1 10%!& ()- AQRRRRRR) RSWCL0,| 10%!& () -
4, |



109! & ()- 4,1 109%!& ()- 4,1 109%!& ()- 4,1 10%! & ()-
4) R* ROR<R=RBRCRIRXX@C10, | 10%! & ()- 4,1 10%!'& ()- 4,1 10%!& ()- 4, I
109%! & () wABRKRERRRRROX<CL0, | 10%! & ()- 4,1 10%!& ()- 4crskodh& ()- 4,

109! & ()- 4,1 109%!é& ()- 4RRRRRRRO®SWICLO,| 109%!& ()- 4,1 109%!& ()- 4,1
109! & ()- 4,1 109%!& ()- 4,1 10%! & ()og 49B&S, SISKSQSr SsSxX@rlo, |
109! & ()- 4,1 109%!& ()- 4,1 109%!& ()- 4,1 109%!& ()- 4SSWSSSSSSSpX<CLO, |
109! & ()- 4,1 10%!& ()- 4,1 10%d& ()- 4,1 10! & ()- 4,1 10%! & ()-
4SSSSSSSSSWCL0, | 10%! & ()R44 | %<l/)- 4, 10%<l& ()- 4,1

wherein R* and B are as defined in Claim 1;
(c) for compounds of formula I in which A represents CH, and R*
represents -OH or -N(H)R'”, reaction of a corresponding compound of

5 formulaII, as defined above, with a compound of formula V,

B—R4
Y V
R3
wheréin Y represents O or N(R”) and R®, R*, R'” and B are as defined in

Claim 1;

(d) for compounds of formula I in which A represents Cy alkylene, B
10 represents C;.4 alkylene and R* and R’ both represent H, reduction of a

corresponding compound of formula I in which R? and R’ together represent

=0;

(e) for compounds of formula I in which R? and R? both represent H and (1)

A represents a single bond or -J-N(R*') and B represents Cy4 alkylene, or
15 (2) A represents C,4 alkylene and B represents N(RZZ) or -N(R®)-Z- (in

which latter group -N(R*) is attached to the carbon atoin bearing R* and

R?), reduction of a corresponding cominound of formula I in which R* and

R’ together represent =0;

(f) for compounds of formula I in which A represents C,¢ alkylene, B
20 represents a direct bond, C;4 alkylene, -Z-N(R®)-, -Z-8(0),- or -Z-O- (in

which latter three groups Z represents C,_4 alkylene), R? represents OH and

R’ represents H, reduction of a corresponding compound of formula I in

which R? and R® together represént =0;

(g) for compounds of formula-f in which B represents -Z-O-, reaction of a

25 compound of formula VI,
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wherein ‘RI, R%L R’ R® to RY, A and Z are as defined in Claim 1, with a
compound of formula VII,
| R*OH VI
5 in which R is as defined in Claim 1;
(h) for compounds of formula I in which B represents -Z-O-, reaction of a
compound of formula VI, as defined above, with a compound of formula VIII,
R*L? . VIO
wherein L? represents a leaving group and R’ is as defined in Claim 1;
10 (i) for compounds of formula I in which A represents C¢ alkylene and B
represents -N(R*%)-Z- (wherein the group -N(R*)- is attached to the carbon

atom bearing R* and Rz) reaction of a compound of formula IX,

H— N a—~N N—R!? IX

R

wherein A® represents C,_ alkylene and Rl, R% R3 R? and R® to R are as
15 defined in Claim 1 with a compound of formula X,
R*.Z-1? | X
wherein L? is as defined above and R* and Z are as defined in Claim 1;
(j) for compounds of formula I in which R represents -E-NH,, reduction of

a corresponding compound of formula XI,
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-E-N(R")C(O)N(H)R*®, reaction of a corresponding compound of formula

5 1in which R® represents -E-N(R'®)H with a compound of formula XII,
- R*™N=C=0 X1I
wherein R2% is as defined in Claim 1;
- () for compounds of formula I in which R? represents -E-N(H)[C(O)],NH,,

reaction of a corresponding compound of formula I in which R* represents
10  -E-NH, with oxalic acid diamide;

(m) for compounds of formula I in which R* represents -E-N(R')RY,

wherein R!'” and R'® are as defined in Claim 1, provided that R!” does not

represent H, reaction of a corresponding compound of formula I, in which

R” represents -D-N(H)R'® with a compound of formula XI1II,
15 R'7%L? XIII

wherein R'”® represents R'” as defined in Claim 1 except that it does not

represent H,land L represents a leaving group;

(n) for compounds of formula I in which R? represents -E-OR'S in which

R!6 represents C;.¢ alkyl, -E-aryl of —E-Hetg, reaction of a coﬁesponding
20  compound of formula I in which R* represents -E-OH with a compound of

formula X1V,

R'®0OH X1V
wherein R!® represents C,¢ alkyl, -E-aryl or —E-Hetg, wherein Het® is as

defined in Cléim 1;
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wherein L’ is as defined above and RI, R? R* R® to R A, B and E are as
defined in Claim 1 with a compound of formula XIV as defined above;
(p) for compounds of formula I in which R? represents -E-OR'®, wherein
R is as defined in Claim 1, provided that it does not represent H, reaction
of a corresponding compound of formula I in which R*® represents
-E-OH with a2 compound of formula XVI, .

R'®.LY . XVI
wherein R'%® represents R'® as defined in Claim 1, except that it does not
represent H, and L? represents a leaving group;
(q) for compounds of formula I in which R* represents halo, substitution of
a corresponding compound of formula I in which R? represents -OH, using a
haloéenating agent; |

(r) reaction of a corresponding compound of formula XVII,

Re Re Ra
R4”‘"B><A"”N N—H XVl
R3 R2
Rf RI Rb

wherein R%, R, R*, R® to R A and B are as defined in Claim 1, with a
compound of formula XVIII, |
RL? : XVIII

u
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5  wherein R?, R’ R* R*to Rf, A and B are as defined in Claim 1 and L’ is as
defined above, with a compound of formula XX,
R*-H XX
wherein R*® represents -XR’ or -N(RHR* and R* R’, R® and X are as
defined in Claim 1;

10 (t) for compounds of formula I in which R' represents -C(O)N(H)R®, reaction
of a corresponding compound of formula XVII, as defined above, with a
compound of formula XXI,

REN=C=0 XX1
wherein R® is as defined in Claim 1;

15 (u) for compounds of formula I in which R! represent C,.;, alkyl, which
alkyl group is substituted at the C-2 carbon (relative to the bispidine
nitrogen) with OH or N(H)R®, and is otherwise optionally substituted with
one or more further substituents as specified in Claim 1 for R!, reaction of a
corresponding compound of formula XVII, as defined above, with a

20 compound of formula XXII,
Y/a>_ Ris X«
wherein Y* represents O or N(R®), R'* represents Cy.i alkyl, optionally

substituted with one or more substituents as specified in Claim 1 for R' and

RS is as defined in Claim 1;
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_P2;zJx 0p7§3.3’%]‘]0|v%(ane nitrogen, reac’uon_, at the 3,7-d1azab10yclo[3.3.O]octane
15  nitrogen, of a corresponding compound of formula I with a compound of
formula XXIII, as defined above;
(y) conversion of one substituent on R* to another using techniques well
known to those skilled in the art; |
(z) conversion of one R' group to another using techniques well known to
20 those skilled in the art; or
(aa) deprotection of a protected derivative of a compound of formula I as

defined in Claim 1.

39. A compound of formula II, as defined in Claim 38, or a protected
25  derivative thereof, provided that when R® to Rf all represent H, then R! does
~ not represent: |
(i) Cj.;palkyl optionally substituted by aryl or Het';
(i) -C(O)-(optionally substituted aryl); or
(iii) tert-butyloxycarbonyl.
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10 43. A compound of formula XV, as defined in Claim 38, or a protected

derivative thereof,

44. A compound of formula XVII, as defined in Claim 38, or a protected
derivative thereof, provided that when B represents Z, then R* represents

15 -E-O-(optionally substituted aryl).

45. A compound of formula XIX, as defined in Claim 38, or a protected

derivative thereof,



