1 9 MAY 2005 3, 7-DI AZABI CYCLJ 3. 3. 0] OCTANES AND THEI R USE EN THE TREATMENT
OF CARDI AC ARRHYT.HNI I AS Field of the Invention This invention rel atgMay¥ 35
"novel pharmaceutically useful conmpounds, in particular conmpounds which are
useful in the treatment of cardiac arrhythm as. to Background and Prior Art
Cardi ac arrhythm as nmay be defined as abnormalities in the rate, regularity,
or site of origin of the cardiac inpulse or as disturbances in conduction
whi ch causes an abnornmal sequence of activation. Arrhytbm as may be
classified 15 clinically by neans of the presuned site of origin (i.e. as
supravent ri c, ADTAZARICHICIAD[3300]@C PANESt AINIY eTHEIRUI@SE B rimighni as and
ventri cul ar arrhythniaa) and/ or by neans of rate (i.e. bradyarrhythm as

(sl ow) and t doREAIMENINOECARDI SO ARRBIGY TR RASt r eat nent of cardi ac
arrhythm as, the negative outcone in clinical trials (see, for exanple, the
outcone of the Cardiac Arrhythm a Suppression Trial (CAST) reported in New
Engl and Jour ngiidak Medinsenges21, 406 (1989)) with “"traditional"”
antiarrhythrnic drugs, which act primarily by slowing the conduction
velocity (class | antiarrhythm c drugs), has pronpted drag 25 devel opnent

t owar ds conpoynds whji.ch sel ectively del ay cardjac pol ari zation, thus
prol ongi ng t HEMSOFCRERH \;gliatesdoagigv% Pﬁ%‘%?%]ﬁlﬁ bi MY IE IRy Mhe def i ned
as drugs whi P8} o Pgat r & h”ﬁf@ﬁﬁ@ﬁl agt ko i tion (which
can be cause Q%ly ab OCEL o%] ou??/\%/ar K} currents o?&%@gﬁ ?rf Cig[lr(g:a?ease of

i nward ion cearthehings. and refractoriness, w thout affecting cardiac 30
conduction 1 9 MAY 2005 2 One of the key disadvantages of hitherto known

drugs which act by del ayi ng
: 10 Background and Prior Art

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 atrioveniricular, arrhythmias and veniricular arrhythmias)
and/or by means of rate (i.e.. bradyarrhythmias (slow) and tachyarrhythmias
(fast)).

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

25 development towards compounds which selectively delay cardiac
repolarization, thus prolonging the QT interval. Class IIT antiarthythmic drugs
may be defined as drugs which prolong the trans-membrane action potential
duration (which can be caused by a block of outward X' currents or from an

increase of mward ion currents) and refractoriness, without affecting cardiac

30 conduction.



repol ari zation (class Il or otherwise) is that they all are known to
exhibit a wunique formof proarrhythrnia known as torsades de point eISQMH[]UB
(turning of points), which may, on occasion be fatal. Fromthe point fﬁ
view of safety, 5 the mnimsation of this phenonmenon (which has al so been
shown to be exhibited as a result of adm nistration of non-cardi ac drugs
such as phenothi azines, tricyclic an5| depressants, antihi stam nes and
antibiotics) is a key probl emto be solved in the provision of effective

antiarrhyth ar m s, base i, di. nes

(3, 7-di azablq?:]:ile ‘%%{%?‘%Y% ]f‘rilgﬁg%lﬁiregg%%gﬁ gﬁ}?@?ﬁ’é’ éﬂ}/}l}ﬁ er nati onal
pat ent appl i ar%ﬁorv\@@s%/@&o&h@ms %M%% Ja@lom%b%eterex&%%m
applications 306 871, 308 843 and 665 228 and US patents 3, 962, 449,

4,556, 662, 4ipkEe, iR, ot puaahghinianco®ndss (B85Bles e pwakds (amn;ngumﬁlal articles
|ncfud| ng inter al . Mcd. Che %Z 559, (1996); 15 Pharmacol, Res. 24,
149 (1991): P@Wuﬁ’v@{chéﬁ@y@@ﬂ 026@01{ &, MRl thp@omt of view of safefy,  (1993) .
Compounds b 1S C ¢ i scl osed nor
Suggest ed i Ao gyt b BT bEKER Bt FALAThEN RS en Qb 8

3, 7- di azabi eyigbiedS.23. 8] astianef &ﬁﬁnﬂﬁﬂﬁi&l@nf of Becardia@ drags \saEl efsy of medi cal

applications, including, inter alia as: anti-mgraine agents (as descri bed
in WO 98/ 06Phaw0anwine GTyehosdemssant sulilsgtamings ded amibietics) ris aWD 97/ 10223

and WO 96135691 neur,ql £ escr. 327 and WQ
05/ 13279) ;  LOFBPBIRRD 8 F’tgﬂg“sthr%%*%‘g%@% e%%&“ﬁe%%*??%@'@% 96/ 07656) :
thrombin inhibitors (as descrl bed in Helvetica Chim Acta 83, 25 855 (2000),

Chem & Biol. 4, 287 (1997) and Angew. Chem Int, Ed. En 34, 1739
(1996)) 10 andnammlblyxcu éma@émaﬁ @mélmwu(ﬁé’ddmzabmycwwl mesB2, 1024

(1989)). Furt ed on .3, azabi.c octane have
been used i #HtH F W&@ﬁ)%ﬁ“ gm W@Pﬂﬁa{eg’g ilg?ﬁl%ﬁlc‘%@[ﬁ/@‘ﬁ% orders (as
descri bed iWw®59891&0 FRREhehh pathtlasfiRars8Soeaaedod Laiahd '6@?929“ of the 30
gl utanminergi ¢ system’(as described’in WO 01/04107). 1°9 MAY 2005 3
and US patents 3,962,449, 4,556,662, 4,550,112, 4,459,301 and 5,468,858, as
-well as journal articles including inter alia: J. Med. Chem. 39, 2559, (1996);
15 Pharmacol, Res. 24, 149 (1991); Circulation 90, 2032 (1994); and Anal. Sci.

9, 429, (1993). Compounds based on 3,7-diazabicyclo{3.3.0]octane are

neither disclosed nor suggested in any of these documents.

Compounds based on 3,7-dis;.zabicyclo[3 .3.0%octane are known foruse ina -
20 | variety of medical applications, including, inter alia as: anti-migraine agents
(as described in WO 98/06725 and WO 97/11945); antibiotics (as described in
WO 97/10223 and WO 96/35691); neurcleptics (as described m WO
95/15327 and WO 95/13279); serotortin 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). '



O her 3, 7-di azabi cycio[ 3.3.0] octane conpounds are known as chem cal
curiosities frominter alia J. Heterocyclic. Chem 20, 321 (1983), Ctevdy 7005
Ber. 101, 3010 (1968), ,T. Chem Soc., Perkin Trans. 11475 (1983),
Tetrahedron, Suppl. 8 Part 1, 279 (1966) and J. Org. Chem 61, 8897 5
(1996). Further, 3,7-bis(1-phenylethyl)-3,7-di aaabicyclo[3.3.0]octane is
known to be useful in controlling the eganti oselectivity of reactions
between Crrignard reagents and al dehyd s (as described in Tetrahedron 5,

569 (1994)). é Nocf ﬂ art docunent,s rre ti oned above ihat relate
to 3, 7-di aza- ﬁ@ff ]6]"618Ea é].?c TBYPUBHS 5% F’cﬁ’@‘maﬁ? Y4éstion t hat
the conpounds ?ﬁﬂnt fi h r f cardi ac
arr hyt hm)as %%ﬁ]ﬁgve sd?%ﬁ?ig?zng%et?fou‘y ‘gﬁt hcgltehl; ztr?b\?g}l (3 %E@hfz &

3, 7- di azabi cycBef{ 3.03, Gt 00o¢9a8%k- baséd;ncmpmnemrw tr ahe&ct (togd)ysi ol ogi cal
activity, preferablg class 111 el EC”OP]{ 5| ol ogi cal act|V|t¥ and are

t her ef or e expetaiwdetrgnpeupsefdifart i e (%08hentnt Grg ceraradladédiyt hnias. 20
compounds of 1GMN o Gty et S Lol PRI AVEN YRR AT K Che'Re 25

wherein 1 9 MAY039%8 be 4sdBINRWYrollingaEe E0RHESEM VAP UrofatiohEldktae Cis- or
trans- stereochemstry; Rt represents Cl1 12 al kyl {optionally subst ituted

and/ or ter m ndteghapd rorgsntsr androaldehydenufes dejosibeedinf Feimmbadror Syxi%o, nitro,
aryl, Hetl, %@5\;2 5 -ORS", --N(Re) R5¢ - C(0)XR C(O) N(Rs)Rsd and
“S(0) 2R9), Het - .

10 None of the prior art documents mentioned above that relate to 3,7-diaza-
bicyclo[3.3.0]octanes disclose or provide any suggestion that the
compounds disclosed therein may be useful in the treatment of cardiac

arrhythmias.

15 We have surprisingly found that a novel group of 3,7-diazabicyclo[3.3.0]-
octane-based compounds exhibit electrophysiclogical 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 Rpe Ro
R4~—B><A—--N | N-—Rf |
R Rz
- Rf R4 Rb

25  wherein



_C(ORsa -C(OUR7 -C(ONRs)RS'" or -S(0)2R9; Rya to RSd independently
represent, at each occurrence when used herein, H Cl.6 al kyl (optitoh&a¥ 904
substituted and/or term nated by one or nore substituents selected from
-OH, Cl-6 al koxy, halo, cyano, nitro, aryl, Het3 10 and - NHC(0)R10), aryl or
Het4, or RSd, together with R8, represents C3.6 allcylene (which allcylene
group is optionally interrupted by ans,0 atom and/or is optionally
substituted by one or nore Cl1-3 al kyl groups); Rl represents H C -4 alkyl

(optional | ytﬁé’ﬁ% Folalo TN Ty H-T 00 (fg pstituents
selected from f};ﬁﬂcya %F gégﬁ:-?e f))b%(jﬁpl?E Stgfe 77 R11 represents
H Cl4 alkyl or aryl; R6 represents H Cl1-6 allcyl (optr onaIIy substituted
and/or ternm nated by one nore substituents selected from-OH hal o,

cyano, nitr& arresamd §y- werlrlly}ri (optxmallpsphstitzad andprjeoringtedby GOpN( H) R 2c;

Rt R zb and R12 t Cl. | k pt | ] st d/

Ler m nat od_ B on@OBrS e Ry BOTY (i &Yl otvga Y bnFLien, HBVE+ cyano.
nitro and argki® OLN?(@RSG orciRhX& 'andCRARGRARPT egedt _StoRHX fepresents 0 or

S, R7 represents éach occurrence when dsed herein, ary1 or C1-12 al kyl

(which all cﬂ(QjRBirpCﬁ&)}@pt 0 (TN §54 "&bst-S(Q)8E and/ or term nat ed by one or

nore substi grlen S4Se d from-OH, cyano, nitro, ' Cl. 6 al koxy,
- SRR a, ‘ Rtﬁéepéﬁs&nhf\tﬁaqlhrﬂ@%%n‘iflﬂ‘iﬂ ‘r‘séﬁrh@%%t C1-6 al kyl or

aryl ; 18 %1 %%ﬁ%naﬁyrﬁﬁggﬁd 3LARRCRNGHIS $3CSn \@hp{ H5gd herein, H

Cl_ 12° al kyI atter two groups’aré optionally
subst i t ut ecsisidiuents sbhbtmrfarbrﬁd-aﬂl Opgealtxyoitado, seyasb] hitentsylseeect ed from

:SHHeQalloo a?n%a -NH%I(t IR Callrﬁ (?1! i et agrd Rgg', tog%lthlfe(rjx%gth l-lp- ?gp%sents[} aryl oxy,
Cs.¢ alkylene (which alkylene group is optionally 111ten'upted by an O atom
and/or is obr’:iorrally substifuted by one or more C; 5 alikyl groups); _
R represents H, Crs alkyl (optionally substituted and/or ténniﬁated by one
or more substituents selected from halo, cyano, aryl and —NHC(O)R“) or
15 aryl , |
R represents H, C,4 alkyl or aryl;

RS represents H, Cp¢ allcyl {optionally substimted and/or terminated by one
or more substituents selected from -OH, halo, cyano, nitro and aryl), aryl,
20 -C(O)R'®, -C(Q)OR® or -C(O)N(EDR'; -
R R'™ and R™ represent Cp4 alkyl {optionally substituted and/or
ter.r_ninated by one or more substituents selected from -OH, halg, cyano,

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

25 Xrepresents O or S;
R’ tepresents, at each occurrence when used herein, aryl or Ciyp allgyl
(which allkyl group is optionally substituted and/or terminated by one or
more substituents selected from -OH, halo, cyano, nitro, aryl, Cps alkexy,
-SO,R', -C(O)R'® and Het®);

30 R¥and R independently represent C,.¢ alkyl or aryl,



s DNHCORl4a -D-S(0)ZRrsa, -DC(OR 4", -D-C(OOR"'

-D-C(O N(R14c) R14d, or R2, together with RSd represents C3. 6 al kyl el”?MAY 2005
(which allcylene group is optionally inteirl I pted by an 0 at om and/ or
optionally substituted by one or nore Cl1.3 al kyl groups); Rl4a to R14d

i ndependently represent H, Cl-6 allcyl (optionally substituted to and/or
termnated by one or nore supstitu(-ntsselected from-0OH, halo, cyan,
nitro and aryl), aryl, or Rl14 and Rt 4d together represent C3 6 al kyl ene; -

Rt'a and R15b 'Eng %e@t Ly LepPrRssiinSlvhe 'r@éh ﬁ t| t ut e_d
and/or term na y oné or nore SUDST Tt Uent s Sel ee ed ronlrIz hal o,

cyan, nitro and asidok Ko(rwrﬁbh”la’rt@ tvePrEsent &eaoplmcrregsz amaﬂnﬁéd GAdsr al | cyl ene
RO represents, at each occurrence when used heroin, 6 al kyl (optionally

substituted argreinaedriy aae od Iblyfeow@%ﬁlﬂwﬁ)ﬁéiesﬁﬁdsﬁlbmu@ﬂ,sh@lel extned from 20

eyl < chago. ong Ry By g opPREr WPt D FlRR RS oRI D, Re

represents sH, _Glx R”er t ogstdgr i t h _@ C Fesent 5bR15
represents H, Cl- I(I - E-ar fdjﬁ E-'He E:ng O @QZO’%{B

- C(0) N(R20a) 0’ D HCY)N’( %ﬁ t(ﬂ‘ R, @ig.eﬁlealﬁﬂﬂh R™ ,Ei'@r@dents- E3.I51aﬂkylex-1€C( OR 92,
O AR P SRR Sl B IS Leprecent s K
Pt SN R B % 2L (P
hal o, “aryl and{lﬁerto%{“*d and/dpsn&deﬁlry rapfesé@t%r ahg REAdoptivgigendentutad 1 epr esent
'H;. 10 and/or terminated by one or more substituents selected from -OH, halo,
. c¢yano, nitro and aryl), aryl, or RM and R together represent
C;.5 alkylene; _
"R and R"™ independently represent C alkyl (optionally substituted
and/or terminated by ome or more substifuents selected from -OH, halo,
15  cyano, nitro and aryl) or aryl;

D represents a direct bond or Cy¢ alkylene;

R’ represents, at each occurrence when used herein, Cp¢ 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, Cy.6 alkyl, -B-OR' -E-N(R'R' or, together with
R?, represents =0;
R represents H, C,s alkyl or, together with R’ represents =0;

25 R represents H, Cy¢ alkyl, -B-aryl, -B-Het®, -C(O)R"™®, -C(O)OR™ or
-C(O)N(RZ!}“)R?%; _ .
R" represents H, Cig alkyl, -E-aryl, -E-Het", -C(O)R™, -C{O)OR™,
S(ORR™, [CONR™R™ or CNE)NE;
R'® represents H, Cp¢ alkyl, -B-aryl or -C(O)R"Y,



5 R220a and Rzob independently represent, at each occurrence when used
herein, Hor Cl.6 alkyl (optionally substituted and/or term nated byJ ®Ae 785
nore substitueuts selected fromhalo, aryl and Het"), aryl, Hetf2, or
together represent C3_6 allcylene, optionally interrupted by an 0 atom E
represents, at each occurrence when used herein, a direct bond or 10 C 4
ahcylene; p represents 1 or 2; Arepresents -G, or -J-0- (in which latter
two groups, N(Rz)- or O- is attached®t o the carbon atom beari ng R2 and R);
is Brepresents -Zs,.-Z2-N(R22)-, -N(R 2)-Z-, -Z-S(OQ), -, -Z-O (in which
latter twoRgrdags, zderendentdt Faesent eheadatdsaronseorerasddhyrae, and R3); G

represents di ond .aieylene; . J.r sents C2 6 al kylene; Z
reBr esents gjlﬂi é@%{ @Bﬁ%ﬂaﬁy g%@sglt%ﬁ)éaﬂdg%e;m%%g& 'ebyan(ﬂleR?E_rinﬁﬁ’epgndent ly
represent Hsgistiflenf Rldevdd rhh HadPreslendsIany hry@r i ‘o Bt Rqaf194hi ch groups

are optionally substituted by one or nore substituents selected from-CH,
cyano, hal ojndependeptiieBesttilyl (optionally terninated by -N(H) C(O OR23a),

cl-6 alk et yl, 25 -N(Re4a) R2t O R4c (O d _C(0) N(Rza) Rzaf
N Rzio) %}iﬁ%@d Rﬁ?%éepfegmfﬁgf%%% R’?ﬂ% &ﬁf@( %@%a%i@ry%) éIR(ZBO?) i
~Q8(0) 2R23d 0 %ng@g% (] , | . Het 13

rSSS e)sents Iél ?xig&% tot %&ﬁﬁeﬁﬁg?tggéahéeﬁ?rg%%chedﬁége%gn zilieg;(gg one or

mor e het er ogbstimeste| etdced] foambaiky geyl, ami Hedgenrandial, sultbgetier30 1 9 MAY
2005 .7 Het! to Hett2_jndependent]y represent, at each occurrence when used

herein, foipresed) eweAlgesnfe vpEpRlyHBIERNBEJ Y@ GrbEs containing one or more
het eroat onsg sglaglad Gf ARP060EIendd! WhOIGRANY:Oh, SUlidy sl &

10 (4 alkylene;

p represents 1 or 2;

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?);

15 B represents -Z-, -Z-N(RZ"-)-,' NR®)-Z-, -Z-8(0)y~, -Z-O- (in which latter
two groups, Z is attached to the carbon atom bearing R? and RY);
( represents a direct bond or C ¢4 alkylene;
] represents Cz_ﬁ alicylene;
Z represents a direct bond or C, 4 alkylene;

20 R* and R* independently represent H or Cy_¢ alkyl;

R* represents aryl or Het", both o.f which groups are optionally substituted

by one or more substituents selected from -OH, cyano, halo, nit.r'o, Cr.s alkyl

(opﬁonallsf terminated by —N(I—I)C(O)OR23“), C,s alkoxy, Het', aryl,
25 NEMRM, -C(O)R, -C(O)OR™, -CLONRZIR¥, NER¥8C(OR™,

NER¥CONRMR™, -NR*SO)RR™, -S(0)R™; -0S(0)R™,

-S(O)N(R*™MR*® and (in the case of Het" only) oxo; -

Het" represents a four- to hvel.vc—membered heterccyclic group containing

one or more heteroatoms selected from oxygen, nitrogen and/or sulfur;

30



het erocyclic groups are optionally substituted by one or nore substituents 5
i ncluding =0, -OH, cyano, halo, nitro, Cl1.6 alkyl (optionally term n@%?@;}
-N(HC(0)OR2'a) C _6 al koxy, Het', aryl, -N(Rzd4a)Rz4b -C(0)R24, -
_C(O0)N(Rzae) R4 N(R247)C(O R245 _N(R24) C(0) N(R2at)Rz4k _N(R24m S(0) 2Rz3e
-S(0O "R23c -0S(O 2R23' and _S(0) 2N( R24a) R24p; 1o R23a to R23a independently
represent, at each occurrence when used-herein, C.6 alkyl; R24a to R24p

i ndependently represent, at each occurrence when used herein, Hor C _6

alleyl; n reprgse LA %gta I 2 d 15 Re to Rf

i ndependent |y lr%%tp?éeggtntﬁﬂg r 89 @}ﬁ}gg_ﬁ%gﬁt?a&/\%g}rlgFﬁ{ITeeélgﬁ%"a_ei}Ilm%dn%rgl?lyI oxy -
group, unless @ihefovssevspeshidr&d hetetocyoit | @8@ls! Yombipsld out e mé@: or a
pharmaceutically acceptabl e derivative thereof; provided that: (a) when R3

represents H detatbatamal leglectedndron2s cAygepr edenges <rdfif Raylfupr wileiO-; then B
which latter

does not represent -N(R22)-, -S(QOn,, -0-.or ~N(R22) Z- (in, .

group - N( R2F2)) EI"1@ r%ﬁ%’ﬁé tg@gﬁptsoar? ﬁgmé%ﬁué’ow%étﬂ%ﬁﬁdb@éfm%)ﬁr _F@Tg éﬂl&‘;t’ﬁ@m (b) when
R2 ts -k r.oE- 4 i ohy 1 Sirdie di t
bond. "thont 1 8 HRT 200808 DI Re it B Bl P e
-1-N(R21) - or -NEYE(O)aRd™,i i0, B8 dies, nélet’ eprygsedi(RENREP?) -C(O)REY B-, -0- or
S R T SN Tt S S N

beari ng
NER¥™S(0)R?®, -S(0),R?*, -08(0),R™ and -S(0),NR*MR>*,

10 RP"to R™ independentl}} represent, at each occurrence when used herein,
Crs alicyl; ' '
R to R*” independently represent, at each occurrence when used herein,
Her Cl-_ﬁ alkyl; |
n represents, at each occurrence, 0, 1 or 2; and

13
R* to R! independently represent H or C; 4 alkyl;

wherein each aryl and aryloxy group, umless otherwise specified, is
optionally substituted;

20

or a pharmaceutically acceptable derivative thereof:

prbvided that:
‘(2) when R’ represents H or C,.4 allyl; and
25 A represents -J-N@R*Y- or -1-0-;
then B does mot represent -N(R™)-, -S(Q),-, -O- or NR*)-Z- (in
~ which latter groﬁp -N(R™) is attached to the carbon atom bearing R?
and RY); | '
(b) when R’ represents -B-OR' or -E-NR')RY in which E represents a

30 direct bond, then:



R2 and R); 5 (c) Het' and Het'' do not represent 9-nmenbered heterocycles
that contain a fused benzene or pyridine ring;, and (d) the conpound is not:
3, 7- bi s(1- phenyl et hyl ) - 3, 7-di azabi cycl o[ 3. 3. 0] oct ane; 1.9 MAY 2005
2-{4-(7-benzyl -3, 7-di azabi cycl o[ 3. 3. § octan-3-yl )butyl}-1,2 10

benzi sot hi azol - 3-one- 1, 1-di oxi de;

3-net hyl - 7-benzyl - 3, 7- di azabi cycl o[ 3. 3. 0] oct ane;

3-cyel ohexyl - 7- benzyl - 3, 7- di azabi cycl g[ 33. 0] oct ane;

3-(thiazol -2-yl)-7-benzyl -3, 7-di azabi cycl o[ 3. 3. 0] oct ane;

3-(2-pyrimdyl) (Y- beagy not rdprdictt alliey A0 3. T N@POCLaNED. gl S o

3- (5, 5-di net hoxy) pentyl - 7-benzyl - 3, 7-di_ azabi cycl’o[ 3. 3. 0] octane; which
conpounds are r@bedieﬁe$mmhet@hmﬂﬁbéKRQ},1SﬁEMQompoumdN(b¥}thh1inventioWH
20 Unl ess ot herw se .specified, alkyb. groups and, all coxy groups as defined
herein may be st rai"&ﬁ?11 T BrP - Pi%t%fz]éeqa@ the Eﬁpﬂ@%beﬁmﬁ)er (i.e. a

m ni mum of three) (ﬁzaﬁarfpgn atons, be branched-chain and/or cyclic.
Ftuther, when theré is a Sufficient nunber (i.e. a mninumof four) of

.carbon atof®, BetthndHeyl dandt adpeasyt Qe sBietalosoclog tRatbnaMc! i ¢/ acyclic.
25 Such al kyl and al koxy groups_may al so be saturated or, when there is a
suffici ent nunielzsgd benzeng or nifridmg BRE:taM6) of carbon atons, be unsaturated

and/or inte u%ed bﬁ/ one. gr. nore oxygen and/ or sul fur atons. Unless,
ot herw se sé ci'ty &g Oéﬁn%)f qnd al | coxy groups nmay al so be substituted by one

or nore halo, '@nﬁbgwgﬁé@émﬂpgypama@@ﬁwg:33(530@{&]96;I\/AY 2005 9 Unl ess
ot herwi se specified, al k%ll ene groups as defined herein may be

st rai ght - chai n 2e{4-(Isberryl-Bdrdatabieyctaif Siljoadm-3ndbugyl} {i,2-e. a m ni num of two)
10 benzisothiazol&—one—l,'l-dioxide;

. 3-methle?-beﬁzyl-B,7—diazabicyclo[3.3.0]octane;
3-cyclohexyl-7-benzyl-3,7-diazabicyclof3.3.0]octane;
3-(thiazol-2-y1)-7-benzyl-3,7-diazabicyclo[3.3.0]octane;
3-(2-pyrimidyl)-7-benzyl-3,7-diazabicyclof3.3.0]octane; or

15 3-(5,5-dimethoxy)pentyl-7-benzyl-3,7-diazabicyclo[3.3.0]octane;

which compounds are referred to hereinafter as “the compounds of the

invention”.

20 Unless otherwise specified, alky! groups and alkoxy groups as defined
herein may be straight-chain or, when there is a sufficient number (Le. a
minimum of three) of carbon atoms, be branched-chain and/or cyclic.
Further, when there is a sufficient number (i.e. 2 minimum of four) of
.carbon atoms, such alkyl and atkoxy groups may also be part cyclic/acyclic.

25 Such alkyl and alkoxy gfoups may also be saturated or, when there is a
“sufficient number (i.e.. a 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 oﬁe
or more halo, and especiaily fluoro, atoms. '

30



of carbon atons, be branched-chain. Such al kyl ene chains may al so be
saturated or, when there is a sufficient nunber (i.e. a mninum of 1AoYAYORNH
carbon atons, be unsaturated and/or interrupted by one or nore oxygen

and/ or sulfur atoms. Unless otherw se specified, alkylene groups may al so

be substituted by one or nore halo atons. The term"aryl", when used herein,
includes C6-10 aryl groups such as  to ghenyl, naphthyl and the like. The
term "aryl oxy", when used herein includes C6_|fl aryloxy groups such as

phenoxy, " naphtigxy BEnkBE doblifiod " alcyichBeyrBY Isygm%%nga HOHR g BT OXY O OUPS

referred to herein are att nmol ec atheOatom
of the oxy- graupightloh£s sr,ob ey hkeds asnﬁ‘mnefnmdmbaxrwe aﬂﬁﬂﬁﬁmh@ﬂw@f oups may
be substituted by one or npre 15 substituents including -OH cyano, hal o,

nitro Cl_5 al K¥fIcaresp #omal by brenshadwhtied By sicrpmy @h@mgnay aks& t@ al koxy,

Het ', | (wh | tituted. th h I
aroupsy .- N RoAaELY A Pl AR PRSI G et T4 o 0) Reta
- Nt ( R -4") &( Och¥Bn 4itaRd 4bs un%ﬁﬁe@%ﬁ/oraﬂ%rg@te‘dsﬁgo%@(5214113?@26 ée\ﬁhef ein

Het ' R23a to 11, R24a to R224, and n are as  her’ei nbeore defl ned). Wen

subst it ut ed, amj/br aﬂﬁlraﬁqmmxﬁn@swﬂmme Spmﬁdderaﬁq’ll@nesgrbﬂps t:myal:toby bet ween

one and three su‘g?stl tucgﬂYj The t "hal 0", when used herein, includes
f1uoro,. chl or B¢ SHIEGABELRE ORGHFomer cI’—I@T'PH’(EHet to Het13) groups that may be

menti oned include those containing 1 to 4 heteroatons (selected fromthe

group oxygen, nitrogen and/or sulfur) and in which the total nunber of

atoms in the E‘hmgemyé‘agm awbebetsoi drerdin,vecludad Gawelavg. ghdeps (shett 'ast o Het 13)

groups nay be fuI turated IIy 30 aropatjc,  partly ar mat.i ¢ and/ or
JM&% %’Sﬂ uggd ¢

bi cyclic i*h A %t%dogﬁ? Rufemy gy 2 may be
mentioned | ncﬁlldﬁﬁeé)eﬁ luoﬂyﬁﬁ%}‘émps Qﬁ&?%&ﬁ@fﬁ%ﬁhthoxy and the like. For

the avoidance of doubt, aryloxy groups referred to herein are attached to the
rest of the molecule via the O-atom of the oxy-group. Unless otherwise
specified, aryl and aryloxy groups may be substituted by‘ one or more
15 substituents including -OH, cyano, halo, nitro, C,s alkyl (optionally
terminated by -N(H)C(O)OR®?), Cy4 alkoxy, Het', aryl (which aryl group
may not be substituted with any further aryl groups), -N(R*HR*®,
CORM,  -CO)OR™,  -CLONR™R™,  -NR*HCOR™,
NER™CONER™MEM NER™™S(O0)R™E, -§(0)R™ -0S(0).R®* and
20 -S(ORNER¥MR*P (whersin Het!, R¥? to R®Y R*™ to R* and 1 are as
hereinbefore déﬁned). When substituted, aryl and aryloxy groups are
preferably substifut&_:d by between one and three substitnents.

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

Het (Het' 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



benzodi oxol yl , benzofuranyl, benzofurazanyl, benzi m dazolyl,
benzonor phol i nyl, benzothi ophenyl, chromanyl, cinnolinyl, dioxanyl, {3 MaY 2005
furanyl, hydantoinyl, imdazolyl, imdazo[t,2-a]pyrid uyl, indoly],

i soqui nohnyl , isoxazolyl, maleimdo, norpholinyl, oxazolyl, phthalazinyl,

pi perazinyl, piperidinyl, purinyl, pyranyl, pyrrzinyl, pyrroinyl, pyridinyl,
pyri m ndi nyl, pyrrolldlnonyl pyrrolldlnyl pyrrolinyl, pyrrolyl,

qui nazol i nyl, quinolinyl, 3- squoIenQP tetrahydropyranyl,
tetrahydrofuranyl thlazolyl thien t hi ochromanyl, triazolyl and the

li ke. Val uethabf nﬁért bet hmenn@n%ywc%eann@n@axw& ubrszpihesepazivhyl and

t hi lyl. Val de thi lyl. Val
ofI %?4yt hali’eanr?g é nt| gﬁlf%&?udeeqe%‘%{l one ’ :5123 %ﬁ@ﬁﬁ%@%’gpzrany? hes
Val ues of Fggﬁoﬁbﬁhogﬁ% bgenmﬂbpﬁg@p 'dEEdn&'&?x ”Qﬁrﬁib%wyldmﬁhzﬁr azi nyl and

pyridi nyl . Val ues "of hat may be nenti oned | ncl ude | soxazol yl and

t et r ahydr opfjaraaryy| . hy&an\i\hﬂml a Haﬁa:(d%ﬁt 1mdetﬁaf113)zkwmimwlg s 1ﬁtﬂlﬂ§I,I tuted by one
or nore aryl - and/or g’rou that é@ e) sajd aré -and/ or Het'
subst i tu’entlé%‘)“%;&}lﬂan]é?xqu & ﬁ'(1 Py eO?%aGBB’tLlP @éﬂ@yaany aryl

appr opr i at S PEEAREE kol hﬂﬁ%sgeff’@#“ﬁﬁﬂ%@:ﬁé%z@{l L A

het er oat ompyHagingiayt ofyrafidachegnt - p}zﬁ—rohﬁbiyl(HqiyrrdlﬁlyHet %@gloups may be
via any atomin the ring systemincludin ere appropriat a het eroat om

or an at om®dRaEAYIFlugEEoREhIEHEPIcEY) { %Y@mﬁﬂaﬁﬁyt%@hy wiaatylas part of the

ring syste t r .S-oxidised
form 25 P%ra Iz_nﬁ I%je%i {h%}cg{:ce ’oﬁﬂ%glglr %%tthle\ﬁécg S%é‘fe&cpﬁeal EhaPand sol vat es.
Salts whi GiayBy nhatieRM (RNeE }_blP@ﬂaﬂlﬂ?I agd ein@ad;@nt i'gRusabf $TetPivar maceutical |y

acceptabl e derivatives also include, at the 3,8-di azab| cycl 0[3 2. 1[ oct ane or
(when a mm%mm@fﬁétﬂl@ldfyﬂw%oM@%@fﬁeﬁ etheti rapy baimengigesd at om)

tertiary 79 I}/AY %so?cgzolyl and tetrahydropyranyl. Values of Het® that may be

mentioned include morpholinyl, piperaziny! and pyridinyl. Values of HetS
that may be mentioned include isoxazoly! 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) ma;y, not itself
(themselves) be substituted by any aryl and/or Het' group(s). Substituents
on Het (Het' to Het?) groups may, Whefe éppropﬁate, be lecated on any

20 atom in the ring system including a heteroatom. The point of attachment of
Het (Het' to Hetlj) groups may be viz any atom in the ring system including
{where appropriate) a heteroatom, or an dtom 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 V- 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.l}octane or

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



11 heterocyclic nitrogens, Cl4 allcyl quaternary amonium salts and

N- oxi des, provided that when a N-oxide is present: (a) no Het (Plet to

Het 13) group contains an unoxidised S atom and/or (b) a does not riepMas &}
0 when B represents -Z-S(0O, -. 5 Conpounds of formula |I may exhibit
tautonmerism All tautoneric forns and m xtures thereof are included within
the scope of the invention. Conpounds of forrmula I nmay al so contain one or
nore asymetric carbon io atons and may..t herefore exhibit optical and/or

di astereoi sonerism Di astereoi soners may be separated using conventi onal

t echni ques, e. 0 onal cry, stallisa The vari ous
st ereoi soners I%temc gng%qggflggﬂb‘ycﬂ'@é] qé“fw. Hc%a%fno %égfﬂﬁ WO&H?& m xt ure
of the conpo%gﬁdé@ﬂlggwﬁgpy@p@hggﬁl re®nf. fractional crystallisation or
HPLC, is techniques. Alter natlvely the desired optical isoners may be nade
by reaction df) theHapfHaptd Hee’ ) @peipceintam st inced St {-ivgy;rmteri al s under
condi tions whigch will not cause_.rgcem sation o (E rrerlsatlon or by

deri vati sati of?) fBﬁo%&%F@e%ﬁWH@%%ﬁ@FﬁsF§F 'éi‘(si @ ol | oned by separation .
of the diastereomeric esters by conventional neans (e.g. HPLC, 20

chromat ogr aphy over silica). Al stereoisonmers are included within the
scope of the iCvrgiihdnof Alrhingy [ ahdjoashibit eukimsrétn.atAll kerteneioforkRi S

speci fication. 2s Conpounds of fornula | that may be nentioned-include those
in which: R1 Papméguredhaceofige mdkydedvofin Bisarrse oiibs éventien and/ or

term nated by one or nore groups selected fromhal o, cyano, nitro, aryl,
Het', -C(ORs" -OR", -N(R6)Rs", -C(0)XR7, -C(ON(R5)R" and -$S(0)2R9),
(O XR7, - C(RhiofRedsRstfoefiuta( Bhy BB cbnidBé @080re dsdmmetric carbon

10 atoms and may therefore exhibit optical and/or diastereoisomerism.

Diastereoisomers may be separated using conventional techmiques, e.g.
chromatography or fractional crystalllisation. The various sterecisomers
may be isolated by separation of a racemic or other mixture of the
compounds using conventional, e.g. fractional crystallisation or HPLC,
15 techniques. Alternatively the desired optical isoxﬁers may be made by
reaction of the appropriate optically active starting mateﬁals under
conditions which will not cause racemisation or epimersation, or by
derivatisation, for example with a homochiral acid followed by separation .
of the diastereomeric esters by conventional means (e.g. HPLC,
20 chromatography over silica). All stereoisomers- are included within the

scope of the invention.
Abbreviations are listed at the end of this specification.

25 | Compounds of formula I that may be mentioned include those in which:
R represents C, g, alkyl (optionally substituted and/or terminated by one or
more groups selected ﬁom halo, cyano, nitro, aryl, Het', -C(O)RS“,
OR® NERORT, -C(O)XR], -C(ONERIR™ and -S(O)R%), -C(O)XR,
-C(ON(RHR or -S(O)R?;



Rsa to R5d independently represent, at each occurrence when used herein, H,
Cl-6 aLtyl (optionally substituted and/or term nated by one or nore
substituents selected from-0OH, Cl-6 al koxy, halo, cyan; nitro, aryl} 9t 2005
Het3), aryl or Het4, or R$d, together with R8, represents C3.6 al kyl ene
(which s alicylene group is optionally interrupted by an O atom and/or is
optionally substituted by one or nore C3.3 al kyl groups); R7 represents, at
each occurrence when used herein Cl-12 alkyl (which group is optionally
substituted and/ or term nated by one 16r nore substituents selected from

-OH, hal o, gyan nitro, aryl, Cl.6 al kgxy, -SO02R13a -C(O R sb_to and
Het5): R9 rgprt@gg?]ﬂréf,[epal’t‘de@g RCRIESH % A QpcBreRSehsieresidhierar, 16 al ky
(optionally~ s i d : i d . re substituents

sel ected fr i uﬁ%&%@&&@cé@%&ﬁ%ﬂa@g}%n%%ry%?‘;)ed ngy arHrﬁﬁl T R%epresent s H,
hal o, C.6 altkinentsGBlebed HEmNIGH IR, 2ll@hy, haoethelo, Wik, B3], ankd represents

=0; R4 represents aryl pr %)Ségi dyl , which,groups are optionally substituted
by one or HerkasdiestHiauents ,degadlaravittt Rorepierente Canelkytak dwhmirt r o; Cl1. 6

"ot Rt SRR S RBPR R SR IS DY RSO OfiRa A OBy
-N(R241) O QubERARNIP A N4, SERN2B23%sy, S(O " "R23a and - 0S(0) 2R23d.
Further conpounds that may be menti‘oried ihcl ude those in which: Hetl and
Het 13 i ndepRneprestnts,ra prsentmdnce wher wedthersdn (het slkpbfediticggupups

cont ai ni ng .one or nore, heteroatons sel ected from oxygen, nitrogen and/or 25
sul fur, \mﬂ%rPP&PB@g\g S&P%l%bfﬁ#i I {praipged; g}&t@a oG UHEE eTRBERERE def i ned.

1L g et oo ercdyinl i tosego o B
nore grmupsndélerdi ed from hal o, cyano, nitro, aryl, Hetl, -(DR 5b -N(R6)R5a
:2380?( R R-gcr(epol)e’s\lénl?g,) al.:’?S e%cl?r(])gcﬁrrse(n%% 2\?&«":\;198)11.’ uslt;'dethzei'eil-l,%gg El’sk?zl -(ocp(ti%glgl(lli{;’ 19 MY
substifuted and/or terminated by one or more substituents selected from .
-OH, halo, cyano, nitro and aryl) or aryl; _
" R? represents H, hélb, CIM alkyl, -OR™, -B-NR'R® or, together with R,
15 represents =0; ' ‘ ,
N rapresents‘ aryl or pyridyl, which groups are optionally substituted by cne
or more substituents selected from -OH, cyano, halo, nitre; C,s alkyl
(optionally terminated by -N(H)C(O)ORZBa), C‘Hs alkcoxy, -NR¥HR™™,
_C(O)R¥, - O)_ORZM’ _C(ONERM R, NR¥SC(O)R,
1 NE*HCONER™MR™, NER*™™S(0),R™, -S(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,.1; alkyl (optionally substituted and/or terminated by one or

more groups selected from halo, cyano, nitro, aryl, Het!, -OR™, NERHR™,
3 -COXR, -CONRYR™ and -S(O)R%), Het, -C(OR™®, -C(O)XR/,



13 -C(ON(R& Rsd, -S(0)2R9, -CHs-C(O-(unsubstitnted C_6 al kyl) or
-CH?.-C(O-(aryl) (the aryl part of which latter group is OptionaHY‘[gMA\{zg[}g
substituted by one or nore substituents selected from-0OH, cyan, hal o]

nitro, Cl-6 alkyl (optionally term nated by -N(H) C(0)OR23a), Cl1:6 allcoxy, 5
Het', aryl (which aryl group may not be substituted wth any further aryl
groups), -N(C, _6 al kyl)Rz24b, _C(0)R24u, C(.O ORaed _C(O N(R24~R24f

“N(R24s) C(O) R24n, - N(R24i) (O N( R2) Re4x!? N(R24nm) S(0) 2R236 _S(O) nR23c

- 05(0) 2R2Ed and, S(.O) ZN( R24" 9 d 123 dq not together represent =0;
io G does not %Qﬁ%&%ﬁé a d%@é%sbdf?ﬁ'@@f@m%?@t%d%tzﬁﬂﬂﬂbeﬁéndentIy
represent 4- tow8- ber. cycli ¢rg S ntai ni ng Qne mor e

het er oat ons seﬁ%@?@gﬁ?o@%g@ rygll(yftr §5eﬁ8%ﬁdll%t?e? éﬂqu%urlg %ﬁliogﬁfygroups are
optional |y subgbitieedhiasnder ahftbehbseueeat issReted Hbokr €fier épdocompounds of
the invention include those in which: the wavy |ines represent relative

ci s- stereochentrst Cys alRyl {emprosskbn tgmbhated @WKW(%OG@}QR%J 1.5 absikit ut ed

Substi tuted pitsty et oy BT GBY by e Vibeoy e
-5(0)2-C, 6 al Het t0) ( 249g(.C d0r 243%24@5 d Rsb
[ n((:Ie)pendeﬁt I sg?%ﬂ r)e’sgﬁg(,:l"ﬁatﬁgg%ﬁe 62:%@&&%&%@%@?%@&@& ,’ Ci- aGnaI kyl
(optional )y suNE@THO(@IRAhINGR>HE(HER BRBY -NEFDIS(ORRE SIORRIFuent s

selected from-0d. Ck;4 al kox ng. 0), optionally substituted phenyl or
Het4; 25 RY re@ﬁ@bﬁtsﬁn‘ét&@%ﬂﬁoc%rrénce when used herein, C, _g al kyl

(which group i e E;IEEIJ 2~and/ or term nated by one or nore
substituents Rséf@%t edgqﬁ)H)%e- ) h’@g%ﬁ?ﬁt&’yano, optionally substituted phenyl,
CC-4 al koxy, G &ERblrprdsef) Rzt bant]alkos), Rl3a and R13b i ndependently
represent Cl-6 al kyl ;. .. ‘ .
‘ Het’ and Het” independently represent 4- to 8-membered heterocyclic groups
containing one or more heteroatoms selected from oxygen, nitrogen and/or

sulfur, which groups are optionally substituted as hereinbefore defined.

15 Preferred compounds of the invention include those in which:
‘the wavy lines represent relative c‘z's- stereochemish'y;
R! represents C, g alkyl (optionally subsﬁﬁted andfélj terminated by one or
more groups selected from halo, optionally substituted phenyl, Het!,
-C(O)R™, -OR™, -C(O)OR’, -C(ON(H)R® and -$(0)-Cy5 allyl), Het’,
20 -C{OYOR’, -C(OWN(E)R® or -S(O),R’;
| R and R independenﬂy represent, at each occuirence when used herein,
H, Ci; alkyl (optionally substituted and/or -terminated by omne or more
| substituents selécted from -0, Cy.; alkoxy and halo), optionally substifuted
phenyl or Het’; ' '
25 R’ represents, at each occurrence when used herein, Cy 3 alky! (which group
is optionally substituted and/or terminated by one or meore substituents
" selected from -OH, halo, cyano, optionally substituted phenyl, C,4 alkoxy,
-S0O,RP -C(O)R"® and Het’);
R and R™ independently represent C¢ alkyl;



3 9 MAY 2005 14 Ra represents, at each occurrence when used herein, O _$

al kyl (which group is optionally substituted and/or term nated by one or
nore substituents. selected from-OH, halo, cyano and Cl_4 all coxy) Y 7005
-D-(optionally substituted phenyl), -DHet6, -D S(O 2Rl15a, _I}C(O)-%g.l\%‘x
allcyl or -D-C(O OR15b; s . Rl5a and Rlsb i ndependently represent Cl.6 al kyl
(optionally substituted and/or term nated by one or nore substituents

sel ected from hal o, cyan and opti onaII4I y substituted phenyl) or optionally
substituted phenyl; D represents a ditect bond or Cl.3 a]kylene; R9

represents,

at each_occurrence when used rein., d_ 5 alkyl (optionally to
subst i t ut edRaREFEF e FW%QP&@HB%PCB AR et oty b FELATALh EHaRt ed 1 om

phenyl - o FogpSELp SN sho b thiRRET YY) off FREDRI SRR G i Th o
represents sctotdbiBa 1) legedyandlanl, 2 atilokgy -DofoptibedBl idktiikddh R2,
represents =0; R16 represents H. Cl-4 alkyl, -B-optional |1¥h substituted
phenyl , - C(EyRyY; -Ikiet’, RN R202-CREL rsct¥ed 98nb<CI@AR al kyl |

 nopendbnt Ky 14887 BoerirOorat GHbh SR Srie WA OIEBR PP ORACT 6 ol kyl
optional l'y sipstibtrbheddRyemylor RlordBinkGhelR stRPILATRMN Bald, fanblagal eyl E

represents, at each occuirrence when used herein, a direct” bond or Cl_2

al kyl ene; 2&ptidnedpsdstnttsi piEny]) B optiprdlyeubstituizd phe@yIN(H) -, -Z-S(0)n-, -Z-0-
(in which IStter threg_ grgupc?, é i? Pttached to the carbon atom bearing R2
and R3): represents a divéct bond or Cy .3 alkylene; '

R’ represents, at each occurrence when used herein, Cy.5 alkyl (optionally
‘ 10 substituted and/or ferminated by one or more substituents selected from

halo, cyano and- opticnally substituted phenyl) 01'. optionally substituted
phenyl; : ' ‘ _
R represents H, Cy., alkyl, -OR', -NEDR" or, together with R, represents |
=0; B ,

5 R represents H, C_; alkyl or, together with R?, represents =0;
R' represents H, C alkyl, -E-optionally substituted phenyl, ~C{O)R™® or
-C(OIN(H)R™, ' .
R" represents H, C\ alkyl, -E-optionally substituted phenyl, —C(O)ng‘?l or
-C(O)OR“’*’;

20 R" and R independently represent, at each occurrence when used herein,
Crg alkyl, optionally substituted phesayl or Het'’; |
R*= represeﬁts H or C4 alkyl;
E represents, af gach occurremce when used herein, a d?rect bond or
Ci.; alkylene;

25 A represents -G-;
B represents -Z-, -Z-N(H)-, -Z-§(0)4-, -Z-O- (in which latter three groups,.Z
is attached to the carbon atom bearing R* and R?);
G represents-a direct bond or Cy_s5 alkylene;

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



U representsa direct bond or C1_ 5 allcylene; Z represents a direct bond or
Cl 3 allcylene; 1 9 MAY 2905 15 R4 represents phenyl or Het 13, botlpgqqm 7005
whi ch groups are optionally substituted by one or nore substituents
selected fromcyano, halo, nitro, CI1-4 alkyl (optionally term nated by
-N(HHC(OOR -3a), Cl-4 alkoxy, optionally substituted phenyl, -C(C N(H) R24e
-N(HC(OR41, NHCONI~}R24j, 5 -NHS(O2R2sb, -8(0)~, R'c and -W)?2
Tet 13 represents a five- to ten-nenbered heterocyclic group containing one
Hett to

or nore heter ons_sel ected ,from.oxyg ni.tragen and/ or sul fur;

Het 12 i ndepenﬁﬁ@f@?e@ﬁ? é’i]@?ﬁl, Oﬁﬁg%ehg‘%écﬁ# r‘@[ﬁg]% FRERS (e comionalh,  five-
to ten-nenber vyl ; .l . et er oat ons
sel ected f rome%gékggﬁg% i‘%(ﬁfé’gé‘%ﬁgﬁg‘%gﬁ%gﬁe@?@\ml cﬁ%%jeopgélgtry% ic"yroups are
optional |y subskylt(spechdly eneimtednby eNSHIYO)OREN), SC,J alkbidi fgiorliy - OH cyan,
halo, nitro, Cl-4 alkyl, C2.4 alkoxy,,optionally,, substituted phZ%nyI , - NH2,
-C(O) R24c _C( Grbxiaigd gpionk. HICAR(HENC H) chOIUNRand -NEEG (RREEIR 15" Rat o

Rfind dent | B £l - 2, - 24@ptisonal bstit t h I
o oups ar e one GGG iRl 48 SOBRET "oy ano. hal 0. nitro, G-
al kyl (optiongkdiy rgﬁeééuﬁbai Gde by ten MdKAE ﬁ&gfo@}@mq?:{)o abhaX opeNH2,
-C(O R24c C(O OR24 C(O N(H R2ae -N(H) C(O Rz4a - N( O N(H) R4l ,
- N( H) S( 0) 2R2s or nae hSeOpiTRAS el eutrdl ﬁ@@@ﬁgﬁmmmapwom@n o R23c R24c .
R24d, R24e R2 . R24a an 4 i ndependent | represent, .at each

) ﬁ'&tlr?o%tA 13 Wflge“%’rrgh?e@?ﬁnﬁfa@“ 8‘¥° ,ené)ﬁ Ry 5?6531§§31%nd al koxy

occurrence he ; est _ _
groups may be,g.Mnlgsse Rl R SE h%fé?@dyfcli@dgrouﬁss édnkaigtnaloght ar Ohore
branched-chain or cyclic or part cyclic/acyclic; :

10 heteroatoms selected from oxygen, nitrogen and/or sulfir, which

heterocyclic groups are optionally subgtituted by one or more substituents
mmcluding =0, -OH, cyano, halo, nitro, C;4 alkyl, C;4 alkoxy, optionally
substituted  phenyl, -NH,, -C(O)R*, -C(O)OR®*™, -C(ON(HR™,
NE)C(O)R? and -8(0),R™; -
15 RtoRf independently represent H or Cy.; alkyl;
optional substituents on phenyl groups are one or more groups selected
from -OH, cyano, halo, nitro, Ci4 alkyl (optionally terminated by
NEDC(O)OR™®,  C4  alkoxy, -NH;, -COR®™  -C{O)OR*,
CONEDR™, . -NEDCO)R™, NEDCONERM, -N(H)S(0)R™,
20 -S(0)R*° and -S(O)NR*MHR™P;
R¥. 1o R¥C, R R¥E R¥Me RM RM, R™ and R™ independently
represent, at each occurrence herein, C)4 alkyl;
n represents 0 or‘2; o -
alleyl 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;
{1i1) iﬁtermpted by one or more oxygen atoms; and/or

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

30 More preferred compounds of the nvention include thoge in which:



(i1) saturated or unsaturated; (iii) interrupted by one or nore oxygen
atons; and/or (iv) substituted by one or nore fluoro or chloro atonis P\ﬁ\e
More preferred conmpounds of the invention include those in which: 1 o 0%
2005 16 Rt represents C1.6 allcyl (optionally substituted and/or

term nated by one or nore groups selected from hal o, phenyl (optionally
substituted by one or nore of halo, cyano and Cl-2 allcoxy), Hetl,
-C(ORSa, -Ce, -C(ON(H-C14 allcyl 4nd -S(0O)2-C1.4 alkyl), Het', -CCOOCR,
-C(ONHR3_ ;5 or-5(0),2-Cl-5 al kyl: Hetz represents a 5-menbered

het erocycl i & GPRSEFBdnt et irhpPhentberishetedant srogrmmated yaener sel ect ed

from oxygen i ngd/ fur i eh.: racycl.i roup_is optionally
substi t ut edngjgé %o%%gge%gggofg%rﬁﬂe}l#%hﬁﬁ@ f@&og@iﬁau%sﬁgd%éﬁygno&e Hal o; nitro,

Cl -4 alkyl aige Cof ahiexycyd® Red and, Ralrok ,em@encl(@)gfe,prmh,t, at each
occurrence when used herein, 1-1, ClL.5 allcyl (opti gnal 'y substituted

and/ or t er mGEDNED Y .0nkybandre¥(©)-Eubsidyhabnt’ s-HE)OR e (ONNEIBE- 2 al koxy and
hal o) or phenyl 50 ti |l'y substituted by one or -nore of hal o, cyano and
C12 al | coxyyE “R/r'epresénts C1-5 al kyl (which group is optionally

substi t ut ed St ] - -0, r [ el ected from
-OH, hal o, gﬁ%ﬁ%?qn?aﬁ%@ﬁ%ﬁ&@%@f@cg@%fﬁn@% 'b %@ﬁgﬂuéyl and Hets);
Het' and Hedrnl fontl@pernshémnhé yeleepd dsantoxPgert aitrogemndelfedsubit ewbielzcl i ¢ groups,
whi ch groups contain between one_and four heteroatons selected from oxygen,

ni trogen ankFiEPClicr FRUD Ak PORRRAE Febsiyed Qi engy P JPFCaF@sIERpt | onal | y

substitute : r ubsti tue ct r.om cyano, halo, nitro,
Cl A al kyl, ds&?e}éif(a;}??o%ﬂgﬁgaﬁcq%&d E;ij".* gfkg{ ﬁﬁelﬁ?ﬂ?e}ﬁr esents, at each
occurr ence Rland BB éhdrgelontly Cipdsal katleatbtairagtowhenisedptictnal | y

substituted_and/ or term nated by one_or nore substituents
Cys alkyl {optionally substituted and/or terminated by one or more

?

substiteents selected from C.2 alkoxy and halo) or phenyl (optionaﬁy
substituted by one or more of halo, cyano- and C,., alkoxy);
"R represents C alkyl (which group is optionally substimted and/or
15  terminated by one or more substituents selected from -QH, halo, cyano, C.»
alkoxy, -S0,-Cy4 alkyl, -C(0)-C;_s alkyl and Het5 Y; _
Het' and Het’ independently tepresent 5- to 7-membered heterocyclic
groups, which groups _contaiﬁ between one and four heteroatoms selected
from oxygen, nitrogen and/or sulfur, and which heterocyclic groups are
20  optionally substituted by one or more substituents selected from cyane,
halo, nitro, Cy4 alkyl, C1.4 alkoxy and -C(0)-Cy4 alkyl;
R represents, at each occurrence when used herein, Cy¢ alkyl {which group
18 optionally substituted and/or terminated by one or miore substituents
selected from halo and Cia alkoxy), phenyl (which group is optionally
25  substituted by one or more of -OH, cyano, halo, nitro, Ci4 alkyl, Ci4
alkoxy, and -S-(C\.4 alkyl)), Het® or -S(O)R"™; “
Het® represents a 5- to 7-membered heterocyclic group, which group
contains between one and four hetercatoms selected from oxygen, nitrogen

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



selected fromhal o and C1-3 al koxy), phenyl (which group is optionally 25
substituted by one or nore of -OH, cyano, halo, nitro, Cl-4 alkyl, Cl1.4

all coxy, and -S-(C, 4 alkyl)), HeO or -S(0)2R'', Het6 represents a 5-1P$MY2%5
7- menbered heterocyclic group, which group contains between one and four
het er oat ons sel ected from oxygen, nitrogen and/or sulfur, and which

het erocyclic group is optionally substituted by one' 1 9 MAY 2085 17 or
nmore substituents selected fromcyano, palo, nitro, -Cl_4 alkyl and Cl.4

al koxy; - RIS represents Cl.4 al kyl or phenyl (mhich group is optionally

substituted b o) al kyl and Cl1.4
al koxy); 5 R2 %lre%regsgﬂjtss ts %&fga ﬁg%k@&flﬁlgﬁg ng' l’edf*e t & Cﬁfb‘f met hyl ;
RL6 represent salkbxye -2 al | cyI or phenyl (which group is optionally

substituted by.one or nore of -OH, cyano, halo, nitro, Cl4 alkyl and Cl1.4

al koxy): RL7 rRprwpesessialid o p@ﬁlnyl (whdplp group! is pipéingally whtisthitgt oup i s
optionally. substitute one nor.e Q hal o, nitro, d-4
al kyl and, Cl% Y UG KA Og 8¥'[ Oleaéﬁdmg? kélH)Q%’AaPégfé@m) :C1_4 al kyl ene;

B representss -RreprededN H) - Rm%r%l@[ﬁ{” -Z-O (in which latter three groups,
Z is attached to t he carbon atom'bearing R2 and R3); 15 Z represents a

di rect bond o’ Cip2seanltd HydremethylR4 r epresents phenyl, which group is
el o0 i thor & %pgqtsﬁ%bﬁaqﬂge@%wr B B%'g%%%@simﬁ%@& Soerrion 3l kyi
g'[ ?;P;h??doﬁl ?%gﬁég‘fb?ial n o’r ?g’ﬁa?%%%arlt‘* @Fﬁ%ﬁgéyéﬁgp (2?| § | )sa'E ur at ed
or unsaturat e@!’ represents H, Cy; alkyl, -(CHa)p.-phenyl (which group is optionally
10 substituted by one or more of -OH, cj'ano, halo, nifro, C;4 alkyl and C;4
alkoxy), o -C{0)O~(Cy alkyl); |
A represents Cy.4 allcylene; . _
B represents -Z-, -Z-N(H)-, —Z—S(O)z«, -Z-0O- (in which latter three groups, Z
is attached to the carbon atom bearing R* and RY);
15 Zrepresents a direct bond or Cia alkylehe ;
R’ represents phenyl, which group is optionally substituted by one or more
substituents seleclted from cyano, halﬁ, nitro, Cy4 alkyl and C, 4 alkoxy;
R"to R all represent H;
alkyl groups and alkexy groups may be, unless otherwise specified:
20 (i) - straight- or branched-chain or eyclic or part cyclic/acyclic;
- (il) saturated or ﬁnsaturated;
(iii) interrupted by an oxygen atom; and/or

(iv) substituted by one or more flucro atoms.

25 Particularly preferred compounds of the mvention include these in which:
R’ represents Cp.s alky] (which alkeyl 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(OR™, -OR® -C(ON(H)-Crs alkyl and -S(O)-Crs alkyl), Het,
0 -C{O)OR’, ~C{OINGDR? or -8(0)y-Crs alicyl:



(tii) interrupted by an oxygen atom and/or (iv) substituted by one or nore
fluoro atonms, 25 Particularly preferred conpounds of the invention i{ngMages
those in which: RL represents Cl1.5 alkyl (which allcyl group is optionally

part cyclic/acyclic, interrupted by oxygen and/or substituted or term nated
by one of phenyl (optionally substituted by one or nore of fluoro and

nmet hoxy), Het', -C(O)R3a, -ORs', -C(Q)N(H-C1.3 alkyl and -S(O 2-C1.3
alkyl), Het'-, 30 -C(OOR7, -C(D)N(H’RO or -S(0O2-Cl-5 alkyl; 18 MAY 2005

is Het2 represents a 5-nenbered terocyclic group e¢aqntaining one or two
het er oat ons H&| EREFEr% "@?@EE@H L3P %ngv SPTGHIRE O\ 6T '

el ool 1 BeiOanl S5 ARUEANALY SHDRL L UEHLDY ARG DY © oBS! ! uont s
i ndependent hytotpels efbup &t opiallocabsinndebiees ssedrieiiientt, C14 al kyl
(optionally substituted or term nated by nethoxy) or phenyl (optionally
subst i.t ut ed stigcteh&ony hater(e-oilcsliand (o 2aH@Xpet hoxy) ; RL represents d _5 ai kyl
by one of - Bt Sy Btk it S0 Rhrr it e byt ky) | and.
Het 5); Ertl yary  Hetq qogg&pmdﬁm%ﬁwgde&r £88Mated b &ﬁ%;@%ﬁet erocyclic

groups, which groups contain between one and thriee het ne sel ect ed

f r om oxygen(ophichalbgemstmeyddry end drunereand dluntyi axd thetherpgycl i ¢ groups are
optionally swubstituted by one or.nore substituents selected fromCl. 2

al l cyl , 15§CIIQP1'§W”$SO _-Saﬁ@l’f ((‘lv%ﬁ)cgocgf_oﬁpaﬁk%’t}c’ legﬁagg@tﬁgs&gndg{r each
occurrence L = k hC p_ahSopthonal |y

unsat ur at ed%ﬁgﬁuﬁ%gﬁ%%%& i‘(O:],§e ?%'t%ﬂr{? %'g’d ef!/{"ggygsedr)ﬁ gﬁg%%cgﬂ substituted
or ter rri1mat£c{0)s,clrmﬂltydmydl-{qbsh;enyl (which group is optionally substituted by

one'or nore_of fluoraqo, Cl-2 alicyl, Cl12 al koxy, and _
Het' and He(‘?5 indepen entlyyrepresent %— to y—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 Ci, alkoky and -C(0)-Cy alkyl;

R® represents, at each occurrence when used herein, Cl_g alkyl (which group

is optionally unsaturated, part cyclic/acyclic, interrupted by oxygen and/or

substifuted 61' terminated by methoxy), phenyl (which group is optionally

substifuted by one or more of fluore, Cp, alkyl, Ci» alkoi:;y, and
20 -8+(Cy. alkyl) (the alkyl part of which latter group is optionally substituted

by one or more fluoro atoms)), Het® or -S(O),RYY '

Het5 represents a 5- to 7-membered heterocyclic group, which group

contains between one and three heteroatoms selected from oxygen, nitrogen

and/or sulfur, au& 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 ome or

more of Cy.; alkyl and Cy; alkoxy);

R’ represents H, -OR" or -NH;;

R’ represents H;



20 -S- (A -2 alkyl) (the alkyl part of which latter group is optionally
substituted by one or nore fluoro atons)), Het5 or -S(O) 2R15a; Fbtf AY 7005
represents a 5- to 7-nmenbered heterocyclic group, which group conta ﬁy

bet ween one and three heteroatons sel ected from oxygen, nitrogen and/or

sul fur, and which heterocyclic group is optionally substituted by one 25 or
snore substituents selected fromC -2 alkyl and C -2 al koxy; R 5a represents
phenyl (which group is optionally subst i't ut ed by one or nore of d-2 alkyl

and Cl -2 al koxy)s; R2 represents -OR16 or, -NH2; . R3 represents H, 1 9 MAY
2505 19 R6 r prIEE%“FﬁDé?H ‘?frp%ﬁﬁ}éln%‘fhl? IOUR 1§ PRiiRRaly sBphteisalyyyne @bst i t ut ed
by one or nor Y. CT: roups); A represents Cl-3 al kylene; B
represents Zﬁo&ﬁ%??-bgfclzf%g%ggﬁss)gZO (in which latter three groups, Z
s is attached Aeegrbenealporik@emsn bearing R2 and R3); Z represents a direct

bond or CH2.; R4 represents phenyl, which group is substituted by at |east
one cyano gr ouprerasfgiahLchZgNGlp, ZsS6pei %&*I(@@hﬁbtﬁﬁ@t@@e BYOUPHE or two

Eirther substituents,.selected from cyan,: hal@sand nitro; is alkyl groups
and al koxybsgr oup a“ﬁ?ﬁ?ﬁ%@e Cﬁhogsaéo%t@ﬁ%g%n%emsdp%c}ifi ed, straight- or -

br anched- chai g ;Jsaqeegtk al didscPb@iarrd, conpounds of the invention include
those in which: 6 represents H or phenyl (which group is substituted by

one to three RiFepmsdmxyhagybogsdh smupdpsibstititel iG1atIemt buy byme grBor epr esent s
n which.lLatter three ' is

-Z-, -Z-N(H)-, -Z-S(,02-, .-Z-0- (i groups, Z
attached to t ﬂ@dé‘é{?%b%méw 6?1?15%%""1&1?4 GUepitiig bigene or two further substituents
selected from cyano, halo and nitro;
10 alkyl groups and alkoxy groups may be, unless otherwise specified, straight-

or branched-chain.

-Especiai]y. preferred compounds of the invention inchude tﬁose in which:

R'® represents H or phenyl (which group is substituted by one to three
15 methoxy groups};

A represents C,; alkylene;

B represents -Z-, -Z-N(H)-, -Z-5(0);-, -Z-O- (in which latter three groups, Z

is attache& to the carbon atom bearing R and R*); '

Z represents a direct bond or, when R? represents OH or NH,, Z represents
20  CHjy; _
R* represents phenyl substituted in the 4-position (?elative to the group B)
by cyano, and optionally substituted in the 2-position (relative to the group
B) by a further cyano gro‘up. ‘ '

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

formula I which are compounds of formula Ia,



Z represents a direct bond or, when R2 represents OH or NH2, Z represents
20 CH2i R4 represents phenyl substituted in the 4-position (relative g pat ey
group B) by cyan, 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 conpounds. of fornula | which are conpounds
of formula la, 19 MAY2 5 20 Re Pc Ra,R4-8 ° A-N NRlL fa R3 R2 of Rd Rh
wherein the wavy lines represent opti®nal relative cis- or trans-
stereochenistry; 5 R represepfs ¢ -12-al kyl (optionally substituted and/or
term nated by one or nore groups | ected from halo, cyano, ' nitro, aryl,
Hetla, -C(O RSar, -ORsb, -N(R5\Rs O< CR7, -C(ONRs)R'" and -S(0O 2R9),
Het2, -C(0)Rsa2 -C(OX{R, -C(O d -S(O2R9 or 10

-CH2C( O - (uusubst ifttoted. Cl Mi—Rdpresents arylg (which latter
group is optionally subgt\tuted or nore substituents selected from
-OH, cyano, halo, nitnrg, . 6 (optionally term nated by
-N(H) C(O OR23a), O _6 al koxy, n (Wwhich I's aryl group may not be
substituted with any further aryl groups), NO _6 allcyl)R241 C(O R24c
-C(O) OR24d Gde R24~R24F - N(R249g) C(O R24h - N(R24) C(O N(Rz4j ) R24k
_N(Rzam) S(0) 2Rz3v S(O) nR23c -0OS( O 2R23a and- S( O 2N(Rzan) R24p) or Het 4a;
RSa2 represents H, C 6 alkyl (optionally substituted and/or term nated by

the wavy lines represent optional relative cis- or frans- sterecchemistry;

R} represents Cy.y; allyl (optionally substituted and/or terminated by one or

more groups selected from halo, cyano, nitro, aryl, Het'®, -C(O)R™,

OR®, NEROR®, -C(O)XR’, -C(ONRIR® and -S(O)R%), Het,

-C(OR%, -C(O)XR, -C{O)NRHR™, S(ORR’ - or
16 ~CHyC(O)-(unsubstituted Cy alkyl);

R represents aryl (which latter group 1s optionally substituted by one or
more substituents selected from -OH, cyano, halo, nitro, Cy4 alkyl
(optionally terminated by -N(EDC(O)YOR?®), Cy¢ alkoxy, Het', aryl (which
15 aryl group may not be substituted with any further aryl groups),
N(Crs  alkyDR™,  -C(OR™, -CO)OR™,  -C(ONER¥)R™
NERM)HOOIR™™, NER*HCONRHRM, NER™S0)R™ -S(0)R™,
-OS(0),R*? and -S(O),NR*™MR*) or Het™;
R represents H, C, 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,
Cig 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



20 one or nore substituents selected from-0OH Cl.6 al koxy, halo, cyano,
nitro, aryl, Het3a and -NHC(O R1l), aryl or Het4; R5b to, Rsd independently

represent, at each occurrence when used herein, H Cl_6 al kyl (opt iﬂ)g’lﬂh\l W05
substituted and/or term nated by one or nore substituents selected from
-OH, C1_6 al koxy, halo, cyano, nitre, aryl, Het3 25 and -NHC(O R1), aryl or
Het4, or RSd, together with R8, represents 1 9 MAY 2005 21 C3 6 allcylene
(whi ch al kyl ene group is optionally intgfrupted by an 0 atom and/or is
optionally substituted by one or nore Cl_3 al kyl groups); Rl represents H,

Cl_4 al kyl (opgtio I 0S4, 1 n r [ M r,nore .
substituents s 1‘%@%%15;{? f‘g%%hgpﬁh&%yéﬁgé %a?pttyll ngﬁﬁg%%g@?%} Eg%l d(;PmmS aryl, R
represents H, dabifords @ﬁt&ﬁﬂall?rsu@dtwtéd%oﬁ@Wﬁ§m1%m1%a®sﬁ| kyl (optionally
substituted andfor -term nated by one or nore substituentS selected from
-OH, hal o, cyahoremesents Boid:-aaligy)) (optiendlly subgituied @pfios term@(a03d0R @e or
-C(ONHR'G Rl12a, . b and epr,esent Cl.6 al kyl ignal |y
substituted arfd/®BPe %?Wﬁ%ﬁéﬂﬁééﬁioﬁ%ﬁd}rﬂmﬁﬁ’@%mT‘I’%mg?@& ct’ed from
-H, hal o, L£yapg, nitro and aryl) or aryl, or Rl2a and Rl 2c represent H is
X represent's 0 of- SI- R .7 represents, at each occurrence when used herein,

aryl or Cl_12 R kapiresefust,dh 4allkyllorgrydup is optionally substituted and/ or
term nated by ene or nore substituents selected from-OH hal o, cyano,
nitro, aryl, Cl_6 al koxy, -SO02Rlsa -C(0)R13b and Het5);. 20 Rl13a and R13b

occur ence. vindn URER eTatys B e haR) Keried BRUESEE R BAIE" L er tuo
groups are oplk efat lsybsiwnstd tal¢ed] &oed adH, 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,5 élkyl (opﬁonally 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 X represents‘ Oor S;
R’ represents, at each occurrence when used herein, aryl or Ciyy alkyl
(which alkyl group is optionally substituted and/or terminated by one or
more substituents selected from -OH, halo, cyano, niiro, aryl, C¢ alkoxy,
SO,RM, -C(OR'® and Het?); . .

20 RP* and R'™ independently represent Cyg allcyl or aryl;

R® represents, at each occurrence when used herein, H, Cipp alkyl,
Cis alkoxy (which latter two groups are optionally substituted and/or
_ terminated by one or more substitvents selected from -OH, halo, cyano,

25 nitto, Cp4 alkyl and C,, alkexy), -D-aryl, -D-aryloxy, -D-Het’,
D-NH)C(O)R'™,  -D-S(O)R'*,  -D-C(O)R'®, -D-C(O)OR™,
-D-C(ONR¥R™ or RS, together with R, represents Cs alkylene
(which allcyiene group is optionally interrupted by an O atom and/or is
optionally substituted by one or mere Cy; alkyl groups);



term nated by one or nore substituents selected from-OH, hal o, cyano, 25

nitro, Cl4 al kyl and Cl.4 al koxy), -D-aryl, -Daryloxy, -D Het6, '
-DNHCORaa -DS(O2Rsa, -DDC(ORab -DDCOORI SN D CONR ac)‘(H/lg gﬁr
Re, together with R$d, represents C3 6 allcylene (which alkylene group is
optionally interrupted by an O atomand/or is optionally substituted by one
or nore C 1.3 alkyl groups); 1 9 MAY 2005 22 Rl4a to R14d independently
represent H, Cl 6 al kyl (optionally stfostituted and/or terni nated by one or

nor e substltu,@ants §4§Ie ed from-CH h n, nitro and aryl), aryl, or
Pc and R14d % ogt Her ‘i?ﬂe demly repzesgnty bgyiﬁéﬁ@ &PRoBA A Aty '

i ndependent | I o] t [/ or

t er mi nat ed aﬁ@%ﬁgé@ﬁ%?g&su egtoﬁf{ljoer%tsgl%%e % SI%PQE ﬁ{; %ﬁ—llfaﬁ‘gg cyano,
nitro and arcyhr)o onitRy Yind Rryigprasents R mtRﬁéndageEheEI réprékhicyl ene; io RO

represents, at each occurrence wnhen used herein, Cl1_6 al kyl" (optionally
substituted Camdﬂ@ﬂeﬂﬁerm nat ed by one or nore substl tuents selected from

-OH, hal L , _hal Cl-6
" R o ) Bl % TR RS SSER Ml
repr esent S léhd/oﬂtsrﬁuﬁdti‘d"b orfe BF Wore sEbdiRledis s@é&éd %&1? O‘hgl%% gpP1"’ or
-C(0)N(R21a) R2ob, R17 rep resents H C-6 al kyl, -E-ar t’'s C(0) Rl4a,
- C(0) ORI 9b. cH(md) ﬂlﬁm%d ar)[l) e &yl; PN( R20a) R2ob or - C(NH) NH2 20 R represents

H, C16 al ky E- ar ) RL9 9a to R19d |ndependently represent, at
each occurrénr@ %‘ﬁbf%ﬁ?éf Iﬁa]éﬂyeﬁeal kyl (optionally substituted and/ or

term nated by one or m)re substituents selected fromhal o, aryl and Hef),

aryl, Ret10, or Rl19a and R19d .
10 R” represents, at each occurrence when used herein, C,4 alkyl (optionally

substifuted and/or terminated by one or more substifuents selected from

-0OH, halo, cyéno, nitro and aryl), afyl or Het’;

R? represents H, halo, Cy¢ alkyl, -E-OR'S or -BE-N(R'HRS;
is R’ represents H or C;.¢ alkyl;
R'® represents I, Cyg alkyl, -E-aryl, -E-Het’, -C(O)R™®, ~C(O)OR™® o
-C{ONR™™R™; ' .
R represents H, Cps alkyl, -B-aryl, -E-Het!, -COR™, -C(O)OR™,
‘ —S(O)qR”’“ [COLNRR™ or -CNE)NH;; -
| 20 R represents H, C, alkyl, -E-aryl or -C{O)RP%,
R o R independently represent, at each occurrenéb when used herein,
Crs alkyl (optionally substituted and/or terminated by ome or more
substituents selected from halo, aryl and Het®), aryl, Het'?, or R'** and R
“independently represent H, ' )

25 R*™apd R* jndependently represent, at each occurrence when used herein,
H or Ci¢ alkyl {optionally substituted and/or terminated by one or more
substituents selected from halo, aryl and Het', aryll, Het", or together
represent Cy¢ alkylene, optionally mterrupted by an O atom;

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

30 C]__4 alkylene;



i ndependently represent H, 25 R2 and R20b independently represent, at each
occurrence when used herein, Hor G _6 alkyl (optionally substi tut gcq_@ﬂrdguw
term nated by one or nore substituents selected from hal o, aryl )
aryl, 'Hetl1l2, or together represent C3_6 al kylene, optionally i nt errupted
by an O atom E represents,' at each occurrence when used herein, a' direct
bond or 30 CI-4 alkylene; 1 9 MAY 2005453 23 p represents 1 or 2; A
represents -G, -f-N(R21)- or -7-0- (in which latter two groups, N(R21)-

0- is attache n atombearing R2 and R3); 5 B represents -Z-,
=Z- N(R22) - %(%%S%Sqac{rl%osw) n-, -Z-O (in which latter two groups, Zis
attached to the carbon atom bearl ng R2 and R3); Grepresents Cl-6 allcylene;
J represents CZ 15 all C\éyene Jepresents a direct bond or Cl al kylene; |a

R21 and R22 i rtlEFrBREaTSt- :TeBGPES)erW -HOofincutigh laties {vo eraps.dRédent s aryl or
Hett 3, both of [ 3 tuted by one or nore
substituents S%Y%cﬁj‘;%l%%&% ﬁ&ﬁ%’é@%@k Hg&%‘ 0 d-6 ;I kyl (optionally
ter ni nat ed sby B Nighe6h9)- OR2IBN(RE)-, SNATREXY.7- S0 310! in vshid R4R) R246

C( O R240- C( 0) OR14d C(O)I\T(R24 ~Rz4t N R24 ) C(O

N( R24i ) C( O N( ma)gmm,&(tmmﬁls@ b) thRe@tyon atosg byarRe R’ adR D) 2R23"

-S( O 2N( R74n) eﬁ i,l case of Het13 only) oxo; Hetl3 represents a
four to eight- %Beéf’%tﬁ ét? WEWCI ic group containing one or nore

het ereat orus geLaed-ath ¢ oamcpygen, nitrogen and/or sulfur; 20 I1Elet3 to
| _let2 independently represent, at each occurrence when used herein, four-

to twel ve- menBerpasdss educgtd:lqnd oyKCouplcybmnt ai ni ng one or nore
10 R apndR? mdependantly represent H or Cy 4 allcyl

R* represents aryl or Het", bcﬁh of which groups are optionally Sllbst;itufed
by one or more substituents selected from -OH, cyano, halo, nitro, Cy.¢ alkyl ‘
(optionally temﬁnated by -NE)C(O)OR™), Cy4 alkoxy, Het!, aryl,
15 -NER¥MR™ .C(O)R*, -C(O)OR™, -CONER™IR™, NR¥*$C(OR™,
CNERMCONRMHRM, -1~I(R:"4“‘)S(0)2R23b -S(0)R¥E  -0OS(0),R™,
-S(O)N(R*MR* and (in the case of Het" only) oxo;
Het"™ represents a four- to szght«membered 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 melve-membere& heterocyclic groups containing one or more
hetercatoms selected from oxygen, nitrogen and/or sulfur, which
hetcfdojfcli'c groups are optionally substituted by one or more substituents
25 including =0, -OH; cyano, halo, nitro, C;4 alkyl {optionally términated bjf
N(H)C(O)OR™Y), C,4 alkoxy, Het', aryl, NER™R™, -CO)R™,
-C(OYOR™, -C(OINR R, -NRM™)C(O)R™™, -NR)C(OINR R,
NER¥™MS(0),R?®, -S(0).RZ, -0S(0),R> and -S(O)NER¥MR>,



het er oat ons sel ected from oxygen, nitrogen and/or sulfur, which

het erocyclic groups are optionally substituted by one or nore substiwﬁgﬁg,s _
zs including =0, -OH, cyano, halo, nitro, Cl1.6 alkyl (optionally ter dbf;
by -N(H) C(OOR23) Cl.6 al koxy, Het' aryl, N(R14)R246 -C(O R24, _(C(0)OR24d
-C(0)N(Rz4e) RR4e _N(R24s) C(0) R24h -N(R24) C(0) N(R24; ) R4k N(R24m) S(0) 2R236
-S(0)1R73c, -0S(0O 2R23" and -S(0) 2N(R24R) R24T; i 9 MAY 2009 24 Hetta, Het3a
and Het 4a i ndependently represent, at each occurrence when used herein,
four- to ei la e tze [ takni re

het er oat ons gié&g I ’gg tgg d Efﬁ? g?n& ox@lg%ﬁfddﬁﬁ}rg g%g%%ajﬁ 8‘? OF%IG@ uc{}fgﬁ?%mméﬁm

het er ocycl i esagrlpugs, foue- wpdigldnatipersd hsterdaytBd ghoynpenenfaininmes: substi tuents 5
including =0, -OH, cyano, halo, nitro, Cl.6 alkyl (optiopally_ term nated by
N( H) O 0) OR2EWFe Eetesozipms ogjectadedrom Mg?na-mms%r@%m@mwéchq 0 OR24d

N Rea o o e BEAED S R R ks Ol R 10 rosa 10
R23d i ndepen@daididgy/=0ePOES Pino, dikioe abfo, T GWIkANGHiMhel tsedakensi n, . CL 6

aliryl, R 24a to éﬁzgnde endently represent, at 24ea91g occurrence when used
herein, H SWIRL@)ARKY : Chsr ePrasgentist, atrvbach(BCOR renddO)B 1 or 2: and

15 Ra to Rf | ende I PHe 4 24, al ] erek.n.gach aryl and
aryl oxy gr o"t%,egﬁﬁl es‘s&ﬁ)ﬁgéwi Eg s%ﬁ@f%@@% : %m%mt} tituted; 20 or
a phar rraceu_tﬂ(ga%d)g((%?gfépt_gEbER@e,rm@'Dz\Réwtanr_ggjLN(@%gy{izﬂdsed that: (a) when
R3 represents H or -4 "al kyl; and
10 R RP mdependently represent, at each occurrence when used herem,
" Crg alleyl;

R* to R* independently represent, at each ocourrence when used herein,

H or Cy alleyl;

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

15
R*to RS independently represent H or Cy4 allcyl;

wherein each aryl and aryloxy group, unless ‘otherwise specified, is

optionally substituted;

20 ' '
or a pharmaceutically acceptable derivative thereof;
provided that;

(&) when R represents H or Ciq allyl; and

25 A represents -J NER™- or —J—O«;

then B does not represent -N(R*?)-, -8(0Q)y, -O- or NE®-Z- (in
which latter group N®R?) is attached to the carbon atom bearing R
and R%); and

(b) when R? represents -E-OR'® or -E—N(RI NR'¥ in which E represents a -

30 -direct bond, then:



25 A represents -1-N(R2)- or -J-O; then B does not represent -NR22)-,
-S(Ori ' _0_or NR2) Z (in which latter group -N(R22) is atta¢lgggiytion,
the carbon atombearing R2 and R); and (b) when R2 represents -E-OR16 or
-E-N(R 7)Rla in which E represents a 30 direct band, then: 1 9 MAY 2993 25
(i), A does not represent -J-N(R21)- or -1-0-; and (ii) B does not represent
-N(Rz2)-, -S(On-, -0- or -N(R22)-Z- (Rlzg which latter group -N(R2) is
attached to the carbon atom bearing and R), 5 which conpounds are al so
referred to hereinafter.,as "the co 5, of e ipvention". Preferred
conpounds of formita ‘%adc’le%?ttfaﬁref?ﬂggﬁgjr@p 'r%ﬁ&‘:béi%‘} the preferred 1o
conpounds of for nmgk , fi o] 1% Pr ¢ r e ~C9fmﬂgf%f— s-0f: formula | a
al so incl ude thoggb?an%(?%hlgﬁl%Bﬁ%g%?eggﬁtg’Cﬂgjﬂdl fgu (su stl'tzut(léld or
termnated by a Het| awhich-€(:DpRS!p -NROV ataCh€) RSAZ carbon atom bearing

-Cl12C(0)-(unsubstituted Cl4 alkyl); is Rsa3 represents phenyl (which latter
group i s substituted %y or two substituents selected fromhalo and Cl1.2

al koxy) Rsaz represents H CL_6 al’kyl (optionally substituted and/or
term nated by one or nore substituents Selected fromCl-3 al koxy and hal o)

or 1-let 4a; GHIEPERENINSs Gredaled Joftenbio RReiReftsk3s ey @seMuidfof ihwe- -or
si X. -menbered heterocyclic group containing one or nore heteroatons
sel ected fromw®yden; nitrogen and/or sulfur; Net", Het3a and Het4a

i ndependent|y represent, at each occurrence when wused herein, five- or

si x- menber ed heterocyclic groups containing one or
Preferred compounds of formula la include (where appropriate) the preferred

10 compounds of formula I, as defined above,

+ Preferred compounds of formula [a also include those in which:
R' represents C,.; alkyl (substituted or terminated by a Het'® or -C(O)R™
_ group) -C(O)R™,or -CH;C(O)-(unsubstituted Cy., alkyl);
15 R™ represents phenyl (which latter group is substituted by one or two
substituents selected from halo and C,; alkoxy)
R represents H, Cy¢ alkyl (optionaily substituted and/or tenminated by
one or mére substituents seiected from C,_; alkoxy and halo) or Het®;
G represents Cy.4 alkylene; '
20 Het" represents a five- or six-membered heterocyclic group containing one
or more heteroatoms selected from oxygen, nitrogen and/or suifur;
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, nftrogen and/or sulfur, which
25 heterocyclic gr‘oups‘ are optionally substituted by one to three substituents
selected from =0, -cyano, halo, nitro,l Ciu aﬁcyl, Ci4 alkoxy, aryl,
NEDRZ®, -C(OR™, -C(O)OR™, -C(ON(E)R™, -NER*HC(O)R™ and
-S(0),R*".



nore heteroatons sel ected from oxygen, nitrogen and/or sulfur, which 25

het erocyclic groups are optionally substituted by one to three substituents
sel ected from =0, -cyano, halo, nitro, Cl1 alkyl, Cla al koxy, aryl, 1N H\R2HK
_C(OR24e -C(0)ORz4d -C(O N(id)R24e -N(R24~C(O R24h and 23c -S(OR 1 9 MAY
2005 26 Preferred conpounds of the invention include the conpounds of the
Exanpl es disclosed hereinafter. Preparation 5 According to the invention
there is also provided a process for jhe preparation of conpounds of

formula I which conprises: (a) reaction of a conpound of formula TT, Re Rc
er.ei erelnbefore

Ra HN NRL {| Rd Rb.fo ein Rl d to ar

defined, wi g{qafgn%mﬁg&%?ft\ﬁ?g}v%\ﬁ% IPF]IaHe ﬁglg\ompﬂun% ch%] a%?”?@eg\mer ein L'
represents @id-Ravi Mgeidh@ip (e.g. nesylate, tosylate or halo) and 15 R2, R3,
R, A and B are as -hereinbefcre defined, for exanple at between -10C and

refl ux terrperature in the presence of a suitable base (e.g: triethylanine
or K?CO3) agj an approprl ate organic solvent (e.g. dichloronethane,
acet oni tri | ¢ TERAYBNB 20 (b) for conpounds of formula | in which A

represents C2 all cyI ene and R2

According to the invention there is also provided a process for the

'. 'preparatioﬁ of compounds of formula I which comprises:

() reaction of a compound of formula II,

Re Re Ra )
H—N ' N—~Ri1 1l
Rf ~ R o

10
wherein R' and R® to R are as hereinbefore defined, with a compound of

formula IIT, -
R+—B

X \u Ii

wherein L represents a leaving group (e.g. mesylate tosylate or halo) and

15 RY, R R4 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:
tricthylamine or K,;C(O3) and an appropnate org:anic solvent (e.g.

dichloromethane, acetonitrile or DMSO);

20 (b) for compounds of formula I in which A represenis C; alkylene and R?
and R’ together represent =0, reaction of a corresponding compound of

formula I1, as hereinbefore defined, with a compound of formula IV,

RKB/LK/ v



and R3 together represent =0,, reaction of a correspondi ng conpound of
formula I'l, as hereinbefore defined, with a conpound of formula IV, 10 R4
JL ~~ [V 1 9 MAY 2005 27 wherein R4 and B are as harei nbefore defi MAT 5
exanpl e at room tenperature in the presence of a suitable organic sol vent
(e.g. ethanol); (c) for compounds of formula | in which A represents CH2 and
R2 5 represents -OH or -N(H R17, reaction of a correspondi ng conpound of
formula I'l, as herei nbefore defined, MAEEBa conpound of forrmula V, e-R4 Y V
R3 wherein Y represents 0 or N(R17) and R4, R17 and B are as

har ei nbefore define fo xanpl e, at . el evat t erat ur e.g. 60Cto
reflux) int heWE'i’r(Ej‘mp%ejLs%]?’fielf oaﬁr‘ggassﬁﬁegﬁjle Or%ocfﬁgﬁ&’n?@ G}Farﬁpelﬁ()%?m&‘f‘l cyi
al cohol . (e. g-tebgé)am%?%qﬂééeﬁ&é §fa slﬁtamelrﬂréarﬁ& ?Ql?%]ntie.FPHiE& .kyl al cohol

and water); (d) for conmpounds of formula | Tn whic epresents ClL 6
allcylene, B represents Cl ai kyl ene and R22 and R3 both represent H,

reducti on of correspondi_ng co und of faormula I in_which and R3
t oget her reprg@e#ﬁr fﬁwﬁoﬁng%é’fp“%‘é@éﬁgg Bt Wgﬂ@uﬁ é%@sm&ﬁm@négﬁt and
under apprapri a6t 5 b 17 : activating.the
rel evant C—(—)jg gfr ]%f)?n&sg?ﬁg Bgn gpgr ob?%%%lgﬁgcgeﬁ%%g%}%ﬁgég ?6()%19 fdggz‘i ne) in,
the presence dbrmulsll, ke@bbeinbefde defigedagiinta den@und odidsmuroyohydri de or
sodi um cyanobor ohydride) and 20 an appropriate organic solvent (e.g. a
lower (e.g. C-6) alicyl alcohpl);-BerRor conpounds of formula I in which
R and R3 both represent H an A representsyva single bond or -.1-NR2)
and B represents Cl-4 al kylane, orRr3(2) A represents Cl -6 allcyiene and B
represents N(R22) or -N(R22)-Z- (in

wherein Y represents O or N(R'") and R?, R*, R' and B are as hereinbefore

defined, for example at elevated temperature (e.g. 60°C fo reflux) in the
10 presence of a suitable solvent (e.g. a lower alkyl alcohol (e.g. IPA),

acetonitrile, or a mixture of a lower alkyl alcohol and water);

(d) for compounds of formula I in which A represents C,4 alkylene, B
represents Ci4 alkylene and R* and R’ both represent H, reduction of a
15 corresponding compound of formula I in which R? and R’ to gether represent
=0, in the presence of a suitable reduoiﬁg agent and under approprate
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 sbdium cyanoborohydridé) and

20 an appropriate organic solvent (e.g. a lower (e.g. Cy.) allcyl alcohol);

(¢) 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 C,_4 alkylene, or
(2) A represents Cy 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
RY), reduction of a corresponding compound of formula I in which R? and
R3 together represent =0, in the presence of a suitable reducing agent (e.g.

LiAlH,) and an appropﬁaté solvent (e.g. THF);



25 which latter group -N(R22) is attached to the carbon atom bearing R2 and
R), reduction of a correspondi ng conpound of fornmula I in which R2 rﬁ ﬁff]
together represent =0, it the presence of a suitable reducing agent ¥ M@; 03
Li AlH4) and an appropriate solvent (e.g. THF); 1 9 MAY 2005 23 (t) for
conpounds of formula I in which A represents Cl1.6 allcylene, B represents a
direct bond, Cl-4 alkylene, -Z-N(R22) -Z-S(O - or -Z-O (in which latter
three groups Z represents Cl_4 all cyI%Sne 1122 represents H and R3

represents H, reduction,of cor on conpound f | a I in 5 which
R2 and R3 tégefoﬁe‘?ﬁn?'@b@@%é’rﬁt Onﬁufa %{ H@ﬂ%?éséﬁf%%a‘rﬁ § @ﬁfygu By educi ng
agent (e.g propr I 2,S 0Jmv x) ;. (g) for
conmpounds ofé\ﬁ?(%r_éﬁn%f ﬁﬁgeﬁﬂbﬁﬁ gﬁeg]@el%}agsgﬁm@g) gg(é)éag{ %r@g@ conmpound
of formul a WhiclRetRethiRee HOupZ7Z/rBpisdttRT, Vhlkyle R R Repfeged® O endvherein R,

R2, R, R tg R A and Z are as hereinbefore defined, with a conpound of
formul a VI I R Repesanty H, iradygiioane F@lcpge%’é’nﬁ?@ge@%@ﬂ@ﬁ@ Tofetmnled] if or exanpl e

der M 5 condit et rrb 25C) and
onder M §ounghl §3PRa 10 ANLILONS8: L 2k BEL MBS AR et (g0 250) ar
tributyl phosphbm a‘aéntt(’ielgpm}}ﬂ mmﬂﬁ@yr@@aate afbaAQdiveat Roxyiatie derivative

(e.g. diethylazo |carboxylatu or azodlcarbonyl)dlplperldlne) and an
appropriate organic solvent (e.qg. dlchloronethane or toluene); 20

{g) for comipounds of formula I in which B represents -Z-O-, reaction of a

compound of formula VI,

Re Re Fa
HD—*Z><A—N N—R1 - - V|
R3 2
R pi R Rob ‘

10
wherein R, R% R®, R® to R, A and Z are as hereinbefore defined, with a

compound of formula VII,
R'OH o VI

in which R* is as hereinbefore defined, for example under Mitsﬁnobu—type
15 conditions e.g. at between ambient (e.g. 25°C) and reflux temperature in the

presence of a tertiary phosphine (e.g. fributylphosphine or tripﬁeny]-

phosphine), an azodicarboxylate derivative (e.g. diethylazodicaﬂ;oxylata or

1,1’-(azodicarbonyl)di-piperi&ine) and an appropriate organic solvent (e.g.

dichloromethane or toluene);

20

- (h) for compounds ‘of formula I in which B. represents -Z-0-, reaction of a
compound of forrnula VI, as hereinbefore defined, with a compound of
formula VIII, . _

R-LY VI
25  wherein L? represents a leaving group such as halo, alkangsulfonate,

perfluoroalicanesulfonate or arenesulfonate, and R* is as hereinbefore defined,



(h) for compounds of formula | in which B. represents -Z-O, reaction of a
conpound of fornmula VI, as hereinbefore defined, with a conpound of 7
formula. VIIl, R4-1/2 VII1 25 wherein L2 represents a | eaving group‘gm %ﬂé
hal o, al kanesul fonate, perfluoroal kanesul fonate or arenesul fonate, and R4
is as hereinbefore defined, 19 MAY 2@ 29 for exanple under conditions
known to those skilled in the art (e. g. ;,yhen R4 represents 2- or 4-pyridyl,
reaction at between 10C and refl ex terrperature in the presence of a

sui t abl e base fsuch a3 .S di um n i at { (such as
NY- di met hylfor]ﬁ?ﬁrﬁ{%ﬁ’ vinger qgnd; Psi%‘ﬂ%;%ﬁj g opli, i ?Fh"oda R A
represents G _§ group
-N(R22) - is attg&lﬁedg ?{)&téﬁgﬁx?b%ﬁo%%gt% g%tﬁg?%dr?%@ﬁgzgnﬁw gp%fraglar%p? Ion of a
conmpound of f chayraencs, ofResiR@bRebasRRAicH aNsodivn Hdede}a:Rlaﬂ approgritd?2 Rf Rd Rb
io wherein Aa represents CI-6 al kyl ene an Rl, R2, R3, R22 and Ra. to RF are
as her ei nbef ciP&BEEIHE M ifﬁf}’% e¥f formila X, R4-Z-L2 X wherein
L2, R4 and are as herei nbefore defined, for exanple at 40Cin the
presence of” a suitable organic sol vent (e g. acetonitrlle); i.s (j) for
conpounds of f@r fHlambotfisWi BAmiE I BPWVESE M SeprdeeMd;, J gVGHE R Bf @

correspondi ng conpound of formula X, 2
represents ~-N(R*2)-Z~ (wherein the group -N(R*)- is attached to the carbon

atom bearing R” and R ) reaction of a Gompound of formula IX,
H— N a—N N-—R? IX

10 wherein A® represents» Cl-ﬁ allcylene and RI, R* R} R and R* to R are as
héreinbefore defined with a compound of formula X,
R*-Z-L? B 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
(i) for compounds of formula I in which R* represents -ETNHZ, reduction of

a corresponding compound of formula XI,
Re Rec Ra .

Ré—B._ _A—N N—R! X

N RORY Re

-wherein R', R, R*, R to R) A, B and E are as hereinbefore defined, for

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



Re Rc Ra R4-B\ /A-N NR XI R3/xE N3 Rf Rd Pb wherein R, R3, R4, R to

Ri, AL B and E are as hereinbefore defined, for 20 exanple by hydrc;@%ﬂtiﬁ&sn
at a suitable pressure in the presence of a 1 9 MAY 2000 30 suitabl
catal yst (e.g. palladiumon carbon) and an appropriate solvent (e.g. a

wat er- (-thanol m xture); (lc) for conpounds of fornmula I in which R2
represents 5 E-N(R18) C(0) N(H) R20a, reaction of a correspondi ng conpound of
formula | in which R2 represents -B-3R(R18)H with a conpound of -fornula XU,

R2 aN=C=0 Xl | wherein R20a is as herei nbefore defined, for exanple at
ambi ent t enpafaieatalysi(s.g pabsgiiymioy qapeony ped anderwipriaisinlveabl(@gsol vent (e. g.
benzene); 10 g%g fﬂgl)r zg_g?ou ds of formula | in which R2 represents
- E- N(H)[C(Ofl] A4o YEH: of a cotrespondi ng conpound of formula | in
which R2 represents -E-NB2 with oxalic acid diam.de, for exanple at between
-10 and 25C in the presence of a suitable coupling agent (e.g. -
1- ( 3- di met hfi)ar fuirnopompytnds3 &6 ebhyilear bodhi msdiéh, apgrephisat e

1- hydzoxybenzo- triazole), a suitable base (e.g.

activating Sﬁge?t “‘éﬁ(—,ﬁ%&(

triethyl &mi HeN&n FoRi orferdhiontoL grepaERondsey Gasppoyns. of fomapla (ny for
conpounds of : f or.r ' \i-C ies - - NCR17) . 20 wherein R17
and R18 ar?%&%@?ﬁ%%?%ﬁ@?ﬂ@ﬁ %3@%@@%&&%&‘%@% not represent
H, reaction of a cor RE&mengiong conpound of fornmukg 1, in which R2

represents -D-N(H)R18,with a compound of formula XIIl, Rl7a_L3 X1
wherein is as herembefore defined, for example at ambient temperature.

(e.g. 25 °C.) i the presence of a suitable solvent (e.g. benzene);
- 10 . .
(1) for. compounds of formula I in which R* represents -E-NH){C(O)],NH;,
reaction of a coftesponding compound of formula [ in which R” represents
-E-NH; with oxalic acid diamide, for example at betweén ;10 and 25°C in the
ﬁresence of a suitable coupling agent (e.g. 1-(3-dimethylaminopropyl)-3-
15 ethylearbodiimide), 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 -BE-N(R!"R',
20 wherein R and R'® are as hereinbefore defined, provided that R does not
represent H, reaction of a corresponding compoﬁnd of formula I, in which
R” represents -D-N(E)R with a compound of formula X111,

R7eL] X

wherein R'7 represents R as hereinbefore deﬁn;sd except that it does not
represent H, and L’ represents a leaving group such as halo (e.g. chloro or
bromo), p-nitrophenolate, C,. alkoxide, C,.4 alkylthiolate, -OC(O)R]%,
SOC(O)OR™®, or -OS(0),R"°, wherein R to R are as hersinbefore

2

in

deﬁned, for example under conditions that are well known to those skilled
in the art;

30



wherein Rl7a represents R17 as hereinbefore defined except that it does not
25 represent H and L3 represents a | eaving group such as halo (e.g 1grw§rzg{]5
or bronmo), p-nitrophenolate, Cl1 4 allcoxide, C .4 alkylthiolate, OC(O
-OC(O) OR196, or -0S(0)2R190, wherein R 9" to Rl9a are as hereinbefore
defined, for exanple under conditions that are well known to those skilled
inthe art; 30 1 9 MAY 2903 31 (n) for conmpounds of forrmula I in which R2
represents -E-OR' in which R16 represedts Cl1 6 al kyl, -E-aryl or -E-Het8,

reaction of a corresponding conpound of for rrul al in whi ch R2 represents
-EEOHwith a c@u)‘pfoun@mpﬁundfsm'frﬁrtraulml\/m @mmdécdpwsmtsmﬂéﬁﬁi nnRilich epr esent s
Cl.6 al kyl, g; i %U gfsq S as rei nbef ore defi ned,
for exanple at té rGeEh[FYI( Z%TC) i r‘?aé?FP%)P taeﬁ%‘rsﬁ%ﬁlég under

M t sunobu-t ype, @g@ﬁb [ phosphi ne,
an azodi car boxy geog:}\ﬁ/%éélég lg?h;&];l”'% gép?%%ﬂ% Eo(g%lc‘glrt ony Pﬁ[;(?égrl di ne)
and a suit abl efoangariis/,sol vent (e. g di chl orornethane)); (o) for conpounds

of formula | in which R-?s represents -E-OR16 (in which R16 represents Cl-6
al kyl, -E-aryl or -E-HeR )OHreactl on of a correspondithg is conpound of

T Sy AN L B By e T, B B o
fornula X'V agichengifeetomeddebt @ﬁﬂnplfeoﬁt BX¥Bh Sarflient (e.g. 25°C) and
© reflux temperature, under Mitsunobu-type cbnditions (i.e. in the presence of
_ e.g. triphenylphosphine, an azodicarboxylate derivative (e.g. 1,1'-
10 ,(azodicérbonyl)dipipeﬁdiue) and a suitable organic solvent (e.g.

dichloromethane));

(o) for compounds of formula I in which R’ represents -E-OR'S (in which
RIS represents Cp¢ alkyl, -E-aryl or -E-Het"), reaction of a corresponding

15 compound of formula XV,

Re Re Ra
R+—2B A—N . N—RI XV
rR3 E
ia Rt R Re

wherein LE, R_I, RB, R4, R*to Rf, A, Band 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 temperaturs, under Williamson-type
20 conditions (i.e. in the presence of an appropriate base (e.g. KOH or NaH)

and a suitable organic solvent {(s.g. diinethj;lsulfoxide or DMFE)); -

(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,



bet ween anbient (e.g. 25C) and reflux tenperature, under WIIlianson-type 20
conditions (i.e. in the presence of an appropriate base (e.g. | KOH or NaR)
and a suitable organic solvent (e.g. dinethylsulfoxide or DVF)); (p)} ¢ pay 2005
conpounds of formula I in which Rz represents -E-ORL6, wherein R16 is as
her ei nbef ore defined, provided that it does not represent H 1 9 MAY 2005
32 reaction of a correspondi ng conpound of fornmula | in which R represents
-E-OH with a conpound of formula XVI,,.R16b_L4 XVI wherein Ri ob represents
R 6 as hereinbefore defined, except t¥at it does not 5 represent H, and L4

represents a | eavi: rou uch as OH, 0 I.kane, .sul f;onat e, _

ar enesul f on&tE" 61 D-?g[%(fé)s&@é?g Grap Ly ‘gﬁ}l@m}@ ijg ‘ﬁ@%h}ﬁ@?@?@m defined, for
exanpl e at bgt %ﬂﬂf@@éﬂlﬁ&ﬂ]d&ﬁ’%ﬂﬁlﬁ rature, optionally in the presence
of a reacti on-crﬂﬁert organi ¢ solvent (e.§. THE or CH2Cl12), a suitable base
(e.g. triethylam ne &®*kptto8) and/or an appropri & coupling to agent (e.g.
1, 3-di cycl ohexyl earhodi i mi de_or 1-(3-dimethylani nopropyl)-3-

et hyl car bodi*bsfae R opepseants § conrpabelinrs delinedupicogpt datHrdepyget such as 4-

represents CRTAPRT A RSt onehalF bae ib Gro sk B BR RS, e ature (e. g,
25C0) in t hegRfReeNeeaRbnlfome bl 0T (YRt Shabnar ' 1 3s dep@tdpbam no |I's

propyl )-- 3-et hyl carbodi i m de, an appropriate catal yst such as 4-(di nethyl -
axni no) pyr i défmedafd cxamplevaietwemiroar dRelug d@mperaturn wptomdly iof formul a |

0 11 L SBLERSILS. [oloso SRR Lt O 8 CESPINNTY copound of
TR ot A A e T P et s s AT
conpoundd ofageot fug.al S\itycloiRayRerbRdiimide or 1-(3-dimethylaminopropyl)-3-
: ethylcarbodiimide, opti;)nally combined with a suitable catalyst such'as 4-
dimethylaminopyridine) (for example, when R'® represents -C(O)R'™® and
L* represents OH, this reaction may be pérformed at ambient temperature
(e.g. 25°C) in the presence of a coupling agent such as 1-(3-dimethylamino-
15 propyl)-3-ethylcarbodiimide, an app‘ropriate- catalyst such as 4-(dimethyl-
amino)pyridine and a solvent such as THF);

(q) for éompounds 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);

() reaction of a corresponding compound of formula XVII,

Re R 2
R4—18 A—N N—H , XV
RY Rz
pr Rt Re

25 wherein B4, RY, R, R* to RY, A and B are as hereinbefore defined, with a

compound of formula XVIII,



R4-B° /A-N NH XVII Rn Rz . RL Rd Ro 25 wherein R2, R3, R4, Rato Rf, A and
B are as hereinbefore defined, with a conmpound of fornmula XVill, 1 9 NMAY
2095 33 R1-LS Xvill wherein L5 represents a | eaving group such as?Ba4y, 100
OH, al |l canesul fonate, perfuoroal kanesul fonate, arenesul fonate, im dazole,
R250- (wherein R25 represents, for exanple, C _10 al kyl or aryl, which
groups are optionally 5 substituted by one or nore halo or nitro groups)

-OC(O Rsa, -OC(0)OR or -0OS(0)2R9, and,,R, Rya, R7 and RO are as
her ei nbef ore' defined, for exanple at between -10C and retlux tenperature,

optionally in the pres%gﬁs of a suitable solvent (75‘{12:{ CHCI 3, CH3CN,
2- propanol, "diethyl ether,” CHzClI,, DwVsO DM, THE, uene, or m xtures

thereof) and/ qfheddinalPepicémt @ 1e£ﬁng%§&1p( S1cl- as I OB, BGhhBn Rk,
triethylamne); (s) for  conpounds of formula | in WhIZCh Rl represents
-C(O) XR7 or petfbioNaRRGE4yiforess t sTomesolforate, ompidearde, OR “For fadheasMLX> Re R, Re
R4--8 \ "A-N N XIX '"x\ Ls RF R3 i.s. erein R2, R3, R4, Ra to R-
A, Band L5 ar &°RIESCHEY _2?’%15%@%?%% géﬂq F‘l%‘gf ittt Fudomsyandorrierdi a XX, R2
-HXtherinE%@ - (g K g, 7and X are as
her ei nbef o(rge _ defi rqggﬁ?gfgggéigﬁgﬂgn%g&&%ﬁ%i %%str(ﬁﬁ@ e?{gri nbef ore

—OS(O)ZRQ, and RY, R, R’ and R’ are as hereinbefor_e defined, for example

at between -10°C and reflux temperature, optionally in the presence of a

suitable solvent (e.g. CHCl;, CH3CN, 2-propanol, diethyl ether, CH,Cl,

DMSO, DMF, THF, toluene, or mixtures thereof) and/or an appropriate

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

(s) for compounds of formula I in which R' represents -C(O)XR’ or
-C(O)N{RB)RS ¢ reaction of a compound of formula XIX, -

Re Re Ra
, 0
R¢—B A—N ' N*{ © XX
Rﬂ)( g .
R2
pi R4 Rb

15, wherein R* R RY R'to R’ A, B and 1.’ are as hercinbefore defined, with a
compound of formula XX, . ‘ ‘
REH o |
E wherein R*® represents -XR7 or -NRHR™ and R™, R”, R® and X are as
hereigbefore defined, for example under conditions described hereinbefere

26 (process step (T));

© (1) for compounds of formula I in which R' represents -C(O)N(H)R®, reaction
* of a corresponding compound of formula XVII, ds hereinbefore defined, with

a compound of formula XXJ, ' ,
25 RIN=C=0 .XxKn



20 (process step (r)); (t) for conmpounds of fornmula r in which R represents
-C(ONHR3, reaction of a corresponding conpound of formula XVIl, as

her ei nbefore defined, with a conmpound of formula XX, 25 R8-N=C=0 X< My 9005
MAY 2005 34 wherein R2 is' as hereinbefore defined, for exanple at between
OC and reflux tenperature in the presence of an appropriate organic sol vent
(e.g. dichloronmethane), or via solid phase synthesis under conditions known
to those skilled in the art; 5 (u) f¥@r conpounds of formula I in which R
represent Cl.12 al kyl, which alkyl group is substituted at the C 2 carbon

(relative tevHehdn RF spistiensinbefbderdagiand, W éxamBd @rbeddhRBC aAdefis Ot her wi se
optionally substituted with one or nore further substituents as specified

her ei nbef or éempsratiRe i eligt PBIFCRAC (A A7 c BPFRRIROh dPiggnic osplaemid (e.af formul a
XVIl, as heneinbefare defined ith a _c¢ ound of formul.a XXI], Y-- -Rta
%0 1 whor o1 HckeREagh gl ot DG ot bilee? sy RRERY W dlanlial Sa¥h

optional |y ggubghndiutes: w:th one or nore substituents as specified
herei nbefore for R 15 and R6 is as herei nbefore defined, for exanple as

descri bed herei nbefore for preparation of conpounds of fornmula I (process
step (c)); ). for co un of formula_ |_in which represents -C(O OR7
and V and/é&'\é f%c?@ﬁ?ﬁn@dfﬂm&laafﬂ%I“,’hl?lbgctrFHﬁs%*F 12 s B8 ng conpound
of 20 for i i . re&sens .5 ) : s represent H
with one m%@gqﬁné%g%?%? t‘gl cdgrrpgﬁﬁégo@%%‘?&rrg 5@1;&?1%{1, 7-L XX
wher ei n R2Tnitregerd seith ©FChr al(KYRE amd ik 2thieswins opeoeinbefteterdefitaed; in the

one or more further substituents as specified hereinbefore for R, reaction of

10 a corresponding compound. of formula XVII, as hereinbefore defined, with a
compound of formula XX, .
Y/a>——R1a XXII

wherein Y* represents O or N(R®), R™ represents Cy.pp 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 Cy4 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 compoimd of formula XXHI, o

R¥.L7 ' XXIIL

wherein RY represents C4 alkyl and L2 is as hereinbefore defined, in the

presence of an appropriate strong base (l.e. a Bas_e capable of deprotonating
25 the 3,7-diazabicyclo[3.3.0Joctane ring at the position c-to the mitrogen

bearing the -C(O)OR’ group (e.g. butyllithiumy)), for example at between

-80°C and room temperature in the presence of a suitable sclvent (e.g.

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



presence of an appropriate strong base (i.e. a base capable of deprotonating
25 the 3, 7-di azabicyclo[3.3.0]octane ring at the position a-to the nig Mapen;
bearing the -C(O OR7 group (e.g. butyllithium), for exanple at between
-80C and roomtenperature in the presence of a suitable solvent (e.g

N, N, N, N -tetranet hyl et hyl enedi am ne, THE or m xtures thereof); 1 9 NAY 2005

35 (w) for conpounds of formula I whi ch35are 3, 7-di azabi cycl o[ 3. 3. 0] oct ane-
ni trogen N-oxide derivatives, oxidation of the corresponding 3, 7-di aza-

bi cycl o[ 3. 3. 0] nenltro acrrepon' . conpoun f.formula I, in
t he presence cﬁVSaIaEﬁPF’QBV% g‘i‘%ﬁu}f‘gf ?g'%l%égé)& &g ]Oé’i%ﬁ*ﬁpl e at 0C
S in the presefge.of MogH: t&%ﬁnes?%m(ﬁnéelafeﬁe §&ré3potdehl 13 £26)a7h0
conpounds  of fornmula | which are 4 al kyl quaternaty i um  salt

derivatives, iticydi[8h.0lhetznd kiptoggn ofip cnﬂe@bnéngedmpoumi Gfﬁ)mluhaﬂabi cycl o-
[3.3.0]octane nitrogen, reaction, at the 3, 7-di azabj cfycl 0[3.3.01 octane to

nitrogen, of ANEBIFESHAEAiIHERRS ABGITRS sFent GravitF BANPRe e pdlicd of
f | a XXI | | t t i
or mit-a ufﬁife @&%9995 91%1%13%%1'5%3%3%13?& é@éa]?'@@ 1] room tenperature in

t he presence propriate or MF), followed by
purification (using e g HPLC) in the presence of a suitable counter-ion
provi der (e.g. NH4OAc) fyt) .conversi on of one substituent on Ra to

anot her usi ng (K)ef@hﬁp@@@%ﬂdﬁeq onredrviieh fledse alkyll quetrharytarememem or (z)

Chose skil ea *fnrer Pt e BRGURE ¥ 3h REreEhrl b el sy~ ™
reaction. of a[soN@sAANiReercOMMRHBE off ey My alARkbNy e RO &Reads: N N-H XXV
10 nitrogen, of a comresponding compound of formula I with a compound of
_formnla XXIII, as hereinbefore defined, for example at reom temperature in
the presence of an appropriate organic solvent (e.g. DMF), followed by
purification (using s.g. HPLC) in the presence of a suitable counter-ion

provider (e.g. NH;OAc);

(y) conversion of one substituent on R* to another using techniques well

known to those skilled in the art; or

(2) conversion of one' R' group to another using techniques well known to

20 those skilled in the art. -

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

compound of formula XXIV,
Re Re Re '
_H—“-N N—H XXV

ri R4 Re



Rf RdA R5 1 9 MAY 2995 36 wherein Ra to Rf are as hereinbefore defined, with
a conpound of fornmula XVIII as hereinbefore defined, for exanple a$ g MAY 2005
descri bed herei nbefore for synthesis of conpounds of forrmula I (process
step (r)). 5 Conmpounds of formula Il nmay be prepared by standard

techni ques. For exanple, conpounds of forrmula Il in which: (1) B
represents -Z-0- may be prepared by ggt%upl ing a conpound of formula. VII, as
her ei nbef ore defined, to a conpound formula XXV, L1-Z-C(RZ)(R3)-A-L~ XXV.

t D wherein , R3,..A, and L' are_as jherejnhefore definpe and the two L'
Groups. may BESERE R AdC G 85 EreRbaor oF tpsh i LpreeaiRLol RERES - 21 (vher el n
N(R-2) is WQ@QE%&M& GRRREN ﬁmgarg@@%' &Egmﬁi?ecﬁﬂgfe@beﬁa@g f52-and R3

t oget her represent =0 may Be pr €par e coupl'rng a conpound of -formul a

XXVl is R4 ZyihddiRiZcokpdundh éf i, (pRREssastgp ())ar e as her ei nbef ore-defi ned,
to a conmpound of formula XXVII, L6-C(O-A-L' XXVII wherein L6 represents a
suitable leaving group (e.g. -CHor halo) and A 2Q and L' are as

Lo those® skCrBaRR vt M ZaPBe OO0 PP B ER A cpr osent s

C2 allcyl en&a@[ﬂe,%mp%ﬁndsﬂﬁ‘ff@@ﬁﬂéﬂl ifGRAiBy: i n which R15 represents Cl.6
al kyl, -E-aryl 'or -E-Hetg may alternatively be. prepared by reaction of a

conmpound of (1o r&mmesxnw,-%a@ mpebeprsbatd b coaflingadompotnd af wompleund of
Formia XXV ’V]ESas hereinbefore defined, to a compeund of formula XXV,
- L-Z-CRYR)-AL XXV
10 wherein Rz, R’ A, Z and 1.! are as hereinbefore defined, and the two L'
groups may be the same or different; or ' _
(2) B represents NR™)-Z-~ (wherein N(R™) is attached to the carbon atom
bearing R and R?) and R* and R® together represent =0 may be
prepared by coupling a compound of formula XX VI .

15 R:-Z-N(H)R*™ . XXVI
wherein R?, R and Z are as hereinbefore defined, to a compound of
f'orﬁ:mla XXVH, ‘
L5-C(0)-A-L! XXV

wherein L° represents a suitable leaving group (e.g. -OH or halo) and A
20 - and L' are as hereinbefore defined; '

in both cases, under conditions which are well known to those skilled in ‘the

art.

Compounds of formula III in which A represents C; alkyleme and R?
25 represents ~-OR'S, in which R'® represents C¢ alkyl, -E-aryl or -E-Het® may
alternatively be prepared by reaction of a compound of formula XIV, as

herembefore defined, with 2 compound of formula XXV,

Mg,
R‘KBJ\\/U\ op OV



RIB v \OR27 XXVI11 1 9 MAY 2005 37 wherein R3, R4, R27 and B are as

her ei nbef ore defined, for exanple at between anblent tenperature (e g %aﬁ%
and reflux tenperature in the presence of a suitable base (e.g. pot MA
carbonate) and an appropriate organic solvent (e.g. acetonitrile), followed
by conversion of the ester s functionality to a -CR2-L1 group (in which L'
is as hereinbefore defined), under cong}tlons that ate well known to those

skilled in the art. Corrpounds of formula Il in which A represents C2 6

al kyl ene may be r yr t|on f acorre Co un

formla XX X, QXIQ T@&j e Férl"br‘? %’gﬁ)‘?‘g ﬁﬁt?‘ﬂgg’g‘? F‘gct bond or
Cl.4 alkyl ene, baﬁged‘«’%mbfé%t tE&¥p éyaﬁu@ (8] 959 Qﬁd%ﬂ‘@@ \M th a

sui t abl e borane or borane- Levvl s base “conplex . 0. rret sul fide)

in the presencmeshcanf apqamﬁabhlaﬁse (e. gopwteaﬂauume:agaondiemah;lIaneagpﬁcrpnaﬂ'el-lF or a
m xture thereof), foll oweoé 15 oxi datg)glg of the resu| tlgﬁ bor ane adduct
with a suitabl @S&%EF FosieRy Séeﬁfete%lt@le) Pifh Iii(a\r"BBYEEi'ﬁ]@)l thet BEe conver si on

of the resulti to those
okilled int heﬂgﬂgﬂa%@ e r L °“J”gn{ﬁ9gﬂ‘|#f s dnie b %?C’Zfﬁrlaggen s Cl.6
al kyl ene and Bmd&ocdnamo@smtareﬂdwmnm(ﬂmsmmJhaltlé g, case Z is attached

to the carbon atom bearing R2"and R) may be prepared by coupling a conpound
of formula WVIII, as hereinbefore defined, with a conpound of fornmula XXX

Il N(R22) - Z- nd R22

her((ei nb)ef org( ?C%Iﬁpoé%ds fog@ arrpIIIe g%@sﬁbgﬁp\}@gﬁ%rGB%&QW&B”F@P%?e =

t enperature, @Eépaﬁﬁﬁaiylﬁédhdhdzﬂ't&"aﬂfoﬁ%ﬁﬂﬁlﬁlr@co%p‘éﬁhﬂ@Df’&nﬁa@iXKKIK and/or an
approprl ate base, followed by, i%orilqverm on of

S -
10 _ .
wherein A° represents a direct bond_ or Ci.q4 alkylene, and Rz, 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 slalled in the art.

Compounds of formula IIT in which A represents' Ci¢ 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
VII, as hereinbefore defined, with a compound of formula XXX,
HN®R™)-Z-CRH(R’)-A™OH ‘ XXX
wherein A% Z, R, R® and R al.re 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.



OH group to an L1 group tender conditions known to those skilled in the art.

1 9 MAY 2005 38 Conpounds of formula [l in which B represents -Z- S ©MAf 9005
-Z-S(0O 2- may be prepared by oxidation of correspondi ng conpounds of
formula Il in which B represents -Z-S-, wherein Z is as bereinbefore

defined, in the presence of an appropriate anount of a suitable oxidising
agent (e.g. 5 nCPBA) and an approprigte organic solvent. Conpounds of
formula V nay -be prepared in accordante with techniques that are known to

(1)°B 7 opr o SRRt BOOr R T L FaprBe SHeB by DO Sar e bymact i on of 2
R o T e R

for exanpl e waficte Bevairesdnist €ffer ahewetn (eisgas hefaiwtrfore 0dfmad, trefildux
tenperature) in the_ presence of a suitable base (e.g. potassium carbonate
or NaOH) and PEesensgppf ¢pr RRRIEPBRIG atfneunfopl, énsuiiadley oxibsnrg rgeni (®gor

t ol uene/ yat er, r as otherwi.se described in the prior ‘art;, 20 (2) R3
Fepresents HCEBALeR e RELTR Sl BRI 1 ) ATk ene, © 2 N(R22) -
-Z-S(0O,; or -Z-O (in which, ineach case, the group Z represents Cl-4
allcylene attached to the carbon atombearing R and Y represents 0 may be
prepar ed byCregoetdser fafmda Fonpoomprepdred or mebalan@swid(dchiiqoes tHatl B,

are known to those skilled in the art. For example, compounds of formula V
in which: -
10 |
(1). B represents -CH,O- and Y represents O may be prepared by reaction
of a compound of formula VII, as hereinbefore defined, with a

compound of formula XXXI
Q

R 0
R3 |

15 wherein R and 1.2 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 carbenate or NaOH) and an
appropriate organic solvent (é.g. acetonifrile or toluéne/water), or as
otherwise described In the_ prior art;. ‘

- 20 '

(2) R’ represents H, B represents a direct bond, T4 alkylene,
~Z-N(R™)-, -Z-8(0),- or -Z-O- (m which, in each casé, the group Z
represents C,4 allcylene attached to the carbon atom bearing RB) and Y -
repfasents O may be prepared by reduction of a compound of formula

23 KXXKIIA or XXXIIB, .



i 9 MAY 2005 39 Br 0O R Ba R _ 0Br XXXI A XXXU B wherein Ba
represents -Z'-N(R2), -Za-s(On or -Za-O (in which, in each case,

group Za represents a direct bond or d _3, alkylene
atom beari ng R3);

tenperature in the presence of a

t he

attached to the goasybmm

Be represents a direct bond or 5 Cl-4 al kyl ene, and R4,
R22 and n are as hereinbefore defined, for exanple at between-15C and room

an appropriate organic solvent (e.g. TkF), followed by an internal
reaction in the resultant internediate, for exanple at room

di spl acenent

tenperature in the 1o presence- oér,a sui tabl e base (e.g, potassium

carbonate) and an anic solvent (e.g. acgtonitrile);

represents a direct d, .
whi ch, . in each case, theBgroup
t he carbon atom bearing R)and

a conpound of fornmula XXX TIA
wherein R3, R4 and B are“adl/erei nbefore defined, af@<#® is as

appropriate or
4 al

cylene, -Z-N -, -2&02- or

represents C7_4 a

XXXI'l'IB, . R3 R4 fZa s PXXXITTA

26

sui tabl e reduci ng agent (e.g. NaBH4) and

(3) B
-Z-0O (in

is attached to
represents 0 may be prepaged by oxidation of

XXX[ 11 B

her ei nbef ore defi @ £ ey 28S ent v N resence. of a
sui tabl e oxi di si n%%%%? ?@%@&%@&ﬁ?ﬂ@e%@ﬁ épbé‘géﬁﬂu‘%ﬁlﬁé’ h the
presence of a sui tall easef ganpforpollesfreleatsga diehibonanat tanelkylste

10

15

20

€)

attached to the carbon atom bearing R?), B® represents a direct bond or
Cia alkylene, and R®, R* and n are as hereinbefore defined, for
exémple af between -15°C and room 'tez‘nperature in the presence of a
Suitable reducing agent {e.g. NaBH,) and an appropriate organic
solvent (e.g. THF), followed by an intemal displacement reaction in
the resultant intermediate, for example at room temperature in the
presence of -a suitable base (e.g. potassiurn carbonate) and an

éppropriate organic solvent (e.g. acetonifrile);

B represents a direct bond, C;4 alkylene, -Z-N(Rzz)-, -Z-8(0),- or
-Z-O- (in which, in each case, the group Z represents C;.4 alkylene

' attached to the carbon atom bearing R’)- and Y represents O may be

prepared by oxidation of a compound of formula XXXIIIA or
KXXIHR,

. N Rs
N ’ | e /j\
: \Ba/Y g
S
XX_XI[IA XXXIHB

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

presence of a suitable organic solvent (e.g. dichloromsthane), or



1 9 MAY 2915 40 (4) B represents--Z-O, in which group Z represents Cl4

al kyl ene attached to the carbon atom bearing R3, and Y represents yﬁ?ﬂ?ﬁ]%
wherein R 7 represents -C(0)OR191' or -S(0)2R19c, may be prepared B
cyclisation of a conpound of formula XXXI'V, ROZbN(H)R17b XXXIV L2 R3
wherein R17b represents -C(0)OR196 or -S(O) 2R19c, Zb represents Cl -4

al kyl ene and R3, R4, R19b, R19c and L2 are as herei nbefore defined, for
exanpl e at between OC and reflux tenperature in the presence of a suitable

b . g. di hydr oxi s , j at I t . 9. I
i ohi or ofet Fanel TEEEEL G Ok i RUE BCher Bo17Sahb ONE0asRs! 2 phase
transfer catal y‘%tfhé%%'anaﬁ%%@gg@@%?:'m'}g%@%e%d—ﬁ\ﬂ?@ﬁs%&%ﬁgﬁ Conpounds

of formula VI, I'X Xl an pr epar in a simfar ionto

conpounds of f oreprdsents -CERYOR Foor (@R &, praycigssrepiiefshy @)clibatidnc) ). 15
Compounds of forpula Xl may alternpatively be prepared by reaction of

correspondi ng cOrySERRMING oL formie i‘fn which R2 represents -E-OR with a
conpound of fornula XXXV, R7%§(O).ZCI XXXV 20 wherein R28 represents Cl-4
al kyl or aryl (which twp grolp I\iﬁl |y substituted by one or nore
substituents. sel ected fr8m CL_4-aMN cyl, ( 3%0 and _nitro), for exanple at

bet ween -10 and 25C in the presencerdf a sui t abl e X%V vent (e.q.
dichioroﬁethane), follgwed by reaction with.a sujtable source of the azide

ion (e.g. sodi umagindg)’ rdpwescatsamiORORE” lvet-BEBAR At erpreands 1GBE| ex’ 25
G ot Pyl or e S A o o 1 £ oRDAGES Lo SOAP AT gEc T bonat ¢
example at between 0°C and reflux temperature in the presence of a
suitable base (é.g. sodium hydroxide), an appropriate solvent (e.g.
10 dichloromethane, water, or a mixiure thereéf) and, if necessary, a

phase transfer catalyst (such as tetrabutylammonium hydrogensulfate).

Compounds of formula VI,-IX, X ana XV may be prepared iz a similar
fashion to compounds of formula I (see, for example process steps (a) to {c)).
15
Compounds of formmla 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, s
- R®S(O)CT - XXXV
-20 wherein R* repre_s_ents Cia alkyl or aryl (which two groups are optionally
substituted by one or more substituenis 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 2 suitz.lble source of
the azide ion (e.g. sodium azide), for example at between ambient and reflux’
25 teinperatm*e in the presence of an appropriate solvemt (e.g. N,N-

dimethytformamide) and a suitable base (e.g. sodivm hydrogencarbonate).



1 9 MAY 2005 41 Compounds of fornmula XI may al so be prepared by reaction of
a conpound of fornula Il, as hereinbefore defined, with a conpound 0§ MAY 7005
formula XXXVI, V3 RA L2 XXXVf wherein R3, R4, A B, E and L2 are as

her ei nbef ore defined, for exanple under s anal ogous conditions to those
descri bed hereinbefore for the synthesis of conpounds of formula | {process
step (a)). Conpounds of formula XV may g|ternatively be prepared by

repl acenent of the -OH group of a correspondi ng conpound of fornula | in

~which R2 ior - ' 1k . i.tions .that are
known to thoseeaégﬁﬁﬁégfﬁﬁmﬁggkgr y%@gk%g%%%%ﬁé&@ %%ﬁ%?ggﬁéW?m' ﬁEbe '
prepared by refghuRI, ek hareimbeforeasrd] wih @eﬁmg@mﬂ cHffof AWK V,  as

herei nbefore defined, with a 15 conpound of formula 111, as hereinbefore
defined, for- exanple under anal%gzﬂs conditions to those described
f

her ei nbefore for the synthesis o ' conpounds of fornmula | (process step

(a)). Compounds of fornmula XVII in which A represents C2 al kyl ene and R2 and
20 R3 together represent =0 nBYy pe—pxepared by reaction of a corresponding
conpound of formula XV, as heRei nbefore defireryi with a conpound of
formul-a IV, as hereinbefore defﬂned, for exanple as described hereinbefore
for synthesis of conmpounds of f& mul a | (process step (b)). 25 Conpounds of

formula XVI1 i I &h r s G - r.-N(H R 7
may be preparé@mﬁghgégg;fgﬁigfﬁgnggrreé%%n @%8%%§E§%$Q§%8E“$ﬁ%ﬂ%%%pound of
formula XXV, aslobersetabid@isetodibbndescrived hemintefpoudd thd synthesis of :

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

Compounds of formmla XV may altematively be prepared by réplacement of
the -OH group of a comesponding compound of formula I in which R?

10 represents -E-OH with an L? group under conditions that are known to those

skilled in the art.

Compounds  of formula XVII. may be prepared by reaction of a
corresponding compound of formula XXIV, as hereinbefore defined, with a
15 compound of formula III, as hereinbefore defined, for' example under

analogous conditions to those described hereinbefore for the synthesis of

compounds‘of formula I (process step (a)).l

Compounds of formula XVII in which A represents C alkylene and R? and -
0 R’ together represent =0 may be prepared by reaﬁtion 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 corapounds 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



formul a V as herei nbefore defined, for exanple as described hereinbefore

for synthesis of conmpounds of formula I (process step (c)). 5 Corrpoqrgjﬁmom%
formula XI X may be prepared by reaction of a corresponding conpound o
formula U, as hereinbefore defined, with a conpound of formula xXXVI I,
<YX:~VIl  L'-C(O-L5 wherein L5 is as hereinbefore defined, and in which the
two L5 groups may be io the same or gifferent, for exanple at between 0C
and reflux tenperature in the presence of a suitable base (e.qg.

trietbylam ?%ﬁlgo r [ c sol vent
(e.g. tol ue%mg] mg(%ﬁ?or onet.hané %g%%uﬁ%goﬁ %@ﬁﬁgfﬁﬁh Wg‘ﬁﬂkv\hl ch R and
Rh bot h repregani WHagyrdiehef@s @fm@@rf@ﬁl ei@é&ngl%ddécdds@ﬁbéﬂc h&efﬁ%éfo@épondl ng
conmpound .of formula XXXVIII, Re RCHNNHXXVIII RER] Oor an

N- pr ot ect ed fetetynthasis wé compperds, ofirara h(Ro¢ass Rep4el. as her ei nbef or e
defined, for exanple at. between roomand reflux tenperature in the . presence
of a suitabl e reducing agent (e.g, LiAlH4) and an appropriate 20.organic

T epr csent HoB o R e B B e g2, 2 ohona ng
conpound of corfipeumdl cff fOEOUIXTT, 4s BerdiAbei2B Qb inedd wR RednZbouldd Nf kX L2
XXXV, -
| L-C(0)-L} XXKVI
wherein L’ is as hereinbefore defined, and in which the two L’ groups may be
10 the same or different, for example at between 0°C and reflux temperature in
the presence of a suitable base (e.g. iriethylamine or potassium carbonate} and

- an‘appropriate organic solvent (e.g. toluene or dichloromethane).

Compounds of formula XXIV in which R* and R” both represent 5 may be
15 prepared by reduction of a corresponding compound of formmla XXV,

RE RC O
H—N N-—H SOV
Rf Rd O

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

formula X}O{IX,



Rf Rd or an N-protected derivative thereof, wherein Rto Rf and L2 are as
her ei nbefore defined, with amonia or a protected derivative thereoﬁ mgg%
benzyl am ne), for exanple under conditions as described in Internat'g Y2805
Pat ent Application WO 96/ 07656, the disclosures in which docunent are
hereby incorporated by reference (e.g. at between room and refl ux
tenperature in the presence of a suitabAe solvent (e.g. a |ower alkyl

al cohol (such as nethanol) or DNIF)). 0 The conmpound of forrmula XXIV in
which R and Rd both repres&gt n%thyl and R, Rb, R and Rf all represent H
may alternatively be prepared ccording to the procedure described in J.
Org. Chem 61, 8897 (1996), \th di scl osures of which docunent are hereby

i ncorporated by reference. / npo s of fornmula XXIX in which B
represents C ., alkyle prepared by coupl i ngaxconpound of fornula
XL, R3 R2 Hal-M~e~Aa~ XL i 2represents Cl-4 al kyl ene, Hal
represents chlorc, brono or and Ab, R2 and R3 are as hereinbefore
defined, with a conpound gfs formrula 20 VII1, as herei nbefore defined, for
exanpl e at between -25C and room tenperature in the presence of a suitable
zinc(11) salt €N ARREIO WSy AR BlrecdN wABRLORL &) @{fcai@&y%a(a%- 9.
Pd(PPh3)4 orNi (PPh3)4) and a reaction- inert organic solvent (e.g. THF,

t ol uene or di éeteyibeirbalefmed, WithvaMnROOG or 44r@ocipd dadsatofe thersofi(eag. XXXVI  may

be prepared in anal ogous, fashion to, conpaunds of forpyla Xl (i.e. fromthe
correspondingt%F@%H@WFL:%%ﬁ§@HHG§“ " BT HHPE %k%VPEBFag%ﬁF%HMgP%ﬁd Rd both
represent ”%g{tgﬁgApﬁﬁ@itﬁﬂaﬁ@ OB 7686 Uk | B Q& Ol SRR RPefOROUNd Of

formula XL. 1,

hereby incorporated by reference (e.g. at between room and reflux
temperature in the presence of a suitable solvent (e.g. a lower alkyl alcohol -

(such as methanol) or DME)).

10 The compound of formula XXIV in which R® and R® both represent methyl
and R%, R®, R and R' all represent H may alternatively be prepared
“according to the procedurs described in J. Org. Chem. 61, 8897 (1996), the

disclosures of which document are hereby incorporated by reference.

15. Compounds of formula XXIX in which B Iepreseﬁts CM- alkylene may be
prepared by coupling {;1 compound of formula XL, |
' , R? R?
Hm_ﬂMg\\Bv;><;AV//:::‘ KL
wherein B° represents .CH alleylene, Hal represents chloro, bromo or iodo,
and A%, R? and R? are as hereinbefore defined, with a compound of formula
20 VII, as hereinbéfore 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(PPhy)s or Ni(PPhs)y) and a reaction-
inert &gamc solvent (e.g. THE, toluene or diethy! ether).



HNNHXLI R Oor an N-protected or N, N -diprotected derivative thereof,
for exanple as described in J Heterocyclic Chem 20, 321 (1983), the MAY 2005
di scl osures in which docunment are hereby incorporated by reference (e.qg.
hydr ogenati on at 10 el evated pressure (e.g. 25 to 35 kPa) in the presence of
a suitable catalyst (e.g. palladiumon carbon) and a suitable solvent (e.g.
gl aci.al - acetic acid)). Conpounds of fornmula XXXVIH nmay alternatively be
prepared by coupling a conpound of f6r mul a XL17A or XL | BB Re Rc URR RO
OHNHNO, , OR Rd L. Rf R XLITA XLI'I 8 or ap N-protected derivative
t her eof , mQPQ}PHW%O%L&W%%m B P gregrw oy oY% RI® B -OH) and W
to RF are a j i: 1 : protected derivative

t hereof (e. g?ﬁggﬁzypg%ﬁ@}% %’?%&%ﬁiﬁ%%@%@&cﬂéﬁ& Ui ons that are well
known to those skilled in the. .art (e.g. where the 20 reactant is a conpound

of formula XLIIB, reaction nmay be perforned at 1 9 MAY 2005 45 between room
and reflux fempenrdsetdonmle K@Y}Wfé@éﬁ’éfécw 2R batbrepreseniémay besuch as

) oh LB UL BB S GRS AR LT o 0 e Ut

reaction with a dehydrat gag agent ~such as SOCl 2). s Conpounds of fornula

XXXVI'I'l may al so be prepared by action of a conpound of formula LIII,
’ ' ~
H—N N—H - XLI
g _ _
Rf O

or an N-protected or N,N’-diprotécted derivative thereof, for example as

described in J. Heterocyclic Chem. 20, 321 (];983), the disclosures in which

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 XXX VI may alternatively be prepared by coupling a
compound of formula XLIIA or XLIIB, -

. RE Re L7 ‘ ‘ Re Re 0
, o
H—N H—N O
—0 ' '
Rf Rd LT ; Rf le 0 .

. XLIA XLIB

or an N-protected derivative therecf, wherein L7 represents a leaving group
(such as halo or -OH) and R® to R” are as hereinbefore defined, with ammonia
or a protécted 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



R29a Rx R29~\Si R29c NH XLIEl La'RY or an N-protected (e.g. N-benzyl)

derivative thereof, wherein Ls represents a to suitable |eaving grq M&YsMﬁSh
as | ower al koxy (e.g. methoxy) or cyano), Rz9' to R29 independentI;}P
represent C _s al kyl or phenyl, R' represents BY or Rf, RY represents Rf or
Re (as appropriate), and BY and Rf are as hereinbefore defined, wth a
conpound of fornmula XLIV, CNH XLIV Rd 15 or an N-protected (e.g.

N- benzyl) derivative thereof, wherein R¥and Rd are as hereinbefore defined,

for exanple under conditi ogsd'denti cal or. anal ogous.to those described in
| nternati onal PAVER: TORBhARE R WiCADETA TP 14 Saspighence Tata GliBaledwlvenf 17), 3529

et orbhce (o oot St el s LR b 20T AT AL SRR coonce o

a suitabl e solwebi céedigonsdiiahlaes ot hane) (Afibse ARIRAPHOPEI A & gatal yst (e. g.
an acid such as triflucroacetic acid or a source of the fluoride ion such

as tetrabutyl arerion il 2 ddpidgdingragent sueh as BO6E)de) ). 1 9 MAY 2905 46
Compounds of fornula XXXI X nay be prepared by reaction of a diestor of a
mal ei ¢ acid, such as a conpound of formula XLV, O O XLV 0- 0 R7 RR7 RC Rd

Compounds of formula XXXVII may also be prepared by reaction of a

compound of formula XLIT,

R2da  Rx
\

Rath g
NH XL

/
R29c )\
.8 Ry

or an N-protected {e.g. N-benzyl) derivative thereof, wherein Lt represents a
10 suitable leaving group (such as lower alkoxy (e.g. methoxy) or cyano), R¥to
R** independently represent C g alkyl or phenyl, R* represents R® or Rf, RY
represents R” or R® (as appropriate), and R® and R are as hereinbefors defined,

with a compound of formula XLIV,

XLiv

15 or an N-protected (e.g. N-benzyl) derivative thereof, wherein R® and RY 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 refersnce {(e.g. at between room and reflux

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

of the fluoride ion such as tetrabutylammomium fluoride or sitver fluoride)).



wherein R77, R and Rd are as herei nbefore defined, with a conpound of
formula XLVI, H2N-CH(Rx)-C(O OH XLVI wherein Rx is as herei nbefore dﬂ,wn%ﬁﬁ
in the presence of a conpound of formula XLVII, R'CHO XLVI1 io vvhe“

is as hereinbefore defined, for exanple under conditions identical or

anal ogous to those described in International Patent Applications WO

96/ 07656 and WD 95/ 15327, the disclosures in which docunents are hereby

i ncorporated by .reference, followed B conversion of the two -C(O OR27
groups in the resultant internmediate to -CH2-L2 groups 15 under conditions
that are weIOorrmmwls dfdotrings S KIX ey tierprtpaesdah}t rea@Gonpoimdsstaf offaor mul a XLI
may be prepa by co pling of ound formula XLVIT1.A or XLVJII B,
ReURe O @ﬂfw @awmwmﬁre%%wﬂqﬁ%w 1B 20 or an N-protected
(e.g. N-benzyl) derlvatlve th@r@f Wherein Re, Rr and L7 are as

her ei nbefore defined, with a nia or a protected derivative thereof 1 9 MAY

2005 47 (e.qg. benzyl arni@ npl e under itions as descri bed
herein in respect of t tio f conpounds of formula XYXVIII,
foll owed by cyclisati of esul‘tant am de internediate under

conditions known to those gkillegdin the-art. 5

wherein R, R® and RY are as hereinbefore defined, with a compound of

5. formula XLVI,
H,N-CH(R®-C(O)OH XLVI
wherein R” is as hereinbefore defined, in the presence of a compound of-
formula XL VI,
| RYCHO XLV

10 wherein RY is as hereinbefore defined, for example under conditions
identical or analogous to those described in International Patent
Applications WO 96/07656 and WO 95/15327, the disclosures in which

" documents are hereby incoq;cjrﬁted by reference, followed by conversion of
the two -C(OYOR? groups in the resultant intermediate to -CH,-L? groups

15 under conditions that are well known to those skilled in the art.

Compounds of formula XI.I may be prepared by coupling of a compoﬁnd of

formula XLVHIA or XLVIIB,
Ra L7 Re 0
H—N H—N 0
/ /
Rf L7 R ©
XLVHIA . XLVIIB

20 or an N-protected (e.g. N-benzyl) derivative thereof, wherein R®, Rf and 1.7

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



Compounds of fornula XLII A nay be prepared by reaction of a corresponding
conpound of fornmula XLV with either: (1) a conpound of fornmula XLIII, as
herei nbefore defined; or an N- io protected (e.g. N benzyl) deri vat i V&MAY 2005
t hereof, for exanple under conditions as described hereinbefore in respect
of the preparation of conpounds of forrmula XXXVII1, followed by conversion
of the two -C(O OR27 groups in the resultant internediate to -C(O L7 groups
under conditions well known to those sk¥lled in.the art (e.g. for conmpounds
of 1s formula XLITA in which L7 represents OH, hydrolysis in the presence of
an al kali net afe. gxa’eazﬂﬂudjne)a%ﬂ(é)tan)planmdar snﬂdia?dntseasdbszeirbbd (ercir it hanol ,

wat er or m xtures$ thereof)); g a conp d of faqr LVI as

her ei nbef ore dEFPFHEH! ﬂilenpb‘ceﬁ@aﬁ?%é’ HEI@PO"?G]SC# %%W%bié XLVI |, as

her ei nbef ore _deCIr g@%&‘%ﬁgﬂ eﬁgggemhaf a“,{%?egﬁﬁ nn%&ﬁ% %%&r%ggoﬁ t‘lgg E?év%huq a XXXl X,

her ei nbefore i

fol | owed by cothves &iltd i9thddre two - C( O OR27 groups in the resul t ant
internediate to -C(O L7 groups under conditions well known to those skilled

inthe art,525 Corrpounds of formula XLIIB may be prepared by reaction of a
correspondl ng I MAY 2005, 48 O XLIX Rd O
wherein R and %g i ]%05511% ?@gkdéfﬁ n&8, PIRPARTdeithapactipg ) o gacorrpound of
formula XLITT, ccﬁ‘r%sﬂﬁfd%lg%ﬁﬁfu%d%%ff&rﬂﬁﬂa XON #th Bhther:

(1) = conipound of formula XLII, as hereinbefore defined, or an N-

10 protected (e.g. N-benzyl) derivative thereof, for example under
conditicns as described hereinbefore in respect of the preparation of

compounds of formula XXX VI, 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 (e.g. for compounds of
15 formula XLIA 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 ofa compeund of formula XL VII, as hereinbefore defined, for example
under conditions- as described hereinbefore in respect of the preparation -
of compounds of formula XXKIX, followed by conversion of the two
-C{OYORY groups in the resultant intermediate to GO groups under
conditions well known to those skilled in the art,

Compounds of formula XLIIB may be prepared by reaction of a

corresponding compound of formula XLiX,



5 protected (e.g. N-benzyl) derivative thereof, for exanple under
conditions as described hereinbefore in respect of the preparation of
conmpounds of formula XXXVICl; or (2) a conpound of fornula XLVI, as 19 MAY 2005
her ei nbefore defined, in the presence 10 of a 'conmpound of fornula XLVII,

as hereinbefore defined, for exanple wunder conditions as descri bed
exanpl e under conditions well own to those skilled in the art (e.g. by’
formula L, R29 x R29b- Si 9 NN2 or an N-protected (e.g. N-henzyl)
(to produceVBeTEdh AR ofre Ry cSare Aefmsd, WHEEHDEE represents | ower
cyani de ion such,asggotassiun1cyanide to produce a conmpound of formula

herei nbefore in respect of the preparation of conpounds of fornula XXX X

Conpounds of fornula XLITB may al terfdti vely be prepared by cyclisation 15

of a correspondi ng conpound of fornmula XLITAin which L7 represents CH, for

reaction with a dehydr nt (such as N, N -di cycl ohexyl carbodii m de)

in the presence of a suitabte solvent (such as THF)). 20 Conpounds of

formula XLITI may be preparéd ¥ reaction of a Xbespondi ng conpound of

derivative thereof, mh@gein and R29a to R29, are as hereinbefore

defined, with a conpound of forlula' XLVTlI, as 1 9 MAY 2005 49 hereinbefore

defined, in the presence of ith; a lower_ al kyl _al cohol such as nethanol
PRGH

al koxy; for exanple under conditions identical or analogous to those

described in International Patent Application WO 97/11945 (e.g. at between 5

0C and roomi1y erpes@batiel bh fofigulprEBHNCEs Gbratieink) ddined, $OWLCE-of the

XLI 11 i ré whi chprgeatepr @sentsbugaho demgiivex diwptod, Unteexaperidi vidsns i dent i cal

or anal ogous t %oﬁcnggr% Qse%gsrclri ee&j hler%ﬁl-ggfoﬁ:éa QI? ‘%'-&%Qa“%i‘ %!176) pre%ér%t?oé ]é% 85)).

compounds of formula XXXVIII; or '

(2 a compouﬁd of formula XLVI, as hereinbefore defined, in the presence
10 ofa 'compdund of formula XL VII, as hereinbefore deﬁﬁed,_ for example
mnder conditions as described hereinbefore in respect of the preparation

of compounds of formula XXXIX.

Compounds of formula XLIIB may altematively Be prepared by cyclisation
15 - of a corresponding compound of formula XLIA 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 preseﬁce of 2 suitable solvent (such as THF)).

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

corresponding compound of formula L, ,
Rzsa X
o
R#%-—Gi L
Régc NH2

or an N-protected (e.g. N-benzyl) derivative thereof, wherein R, and R¥2 4o

R¥® are as hersinbefore defined, with a compound of formula XLVII, as



1o Conpounds of fornulae XLVI AA and XLW I B nmay be prepared by known
techni ques, for exanple according to the procedures described in J.
Het erocyclic Chem 20,321 (1983). Conpounds of formula L nay be preﬂé}@gfgw5
known t echni ques, for 15 exanple according to the procedures described in
I nternational Patent Application WO 97/11945. Conpounds of formnul ae 1V,
VIL, VILI, X, X, XIHh, XW XVI, XVIITT, XX XX, XXIl, XX, XXV, XXVI,
XLV, XXVITT, XXX, XXX, XYXI1A 20 X¥XI 1B, XXXI 1A XXXITIB, XXXV, XXXV,
XXXVI L, XL, XLIV,, XLV, XLVI, XLVII, XLIX and derivatjves. thereof, are either
comercial ly bé\?ﬁpbéﬁqeéi,ebﬁé?% RiBRATSS e RE e}tp?ré’r]é‘fﬂt?i?él,kyﬁ?lcﬁw sBell 8bt ai ned
ei ther by anal i 9@@ j el . 1 GIE onventi ona
synthetic prdﬁg:ﬁ%@é%p?%egﬁﬁégﬁgﬁégﬁhnt 8@%@%@%@55%%@ﬁ%ﬁﬁdgé?&?@%n1readiIy
avai | abl e 25 gb@et ARG EbEEL A Se watagcRRRAP idatiealr @ageoSuPREREEACt | On
conditions. For exanple, transformations giving conpqun&s of formula I
(eag-( |)o; ocess Cbﬁ@ﬂ@dﬂw}t?m@éwﬂ@fa}egﬂ619)’1,1:3(15@,‘7‘7@19[7)/115(40)(?@8 B betwepn, (V)a (y)
an z may, er appropri ate, . erfornmed on internediate npounds
cr'scl oned Tor AYHE HERF EETsEGS oo BEREHRG T FAle OF G0t S5t Xvi | and
XLX) to give qlhghe 30 &ihek PRMsGh&sclnale @ Srddasd Mol SEhiesi s of
conpounds of f rnu?a I}ll 9qﬁhﬁ 209!:@,:a 5a(Su stitueﬁ?gﬁgﬁaﬁﬁé%%%yﬁ'(e.g.
phenyl ), and @llaippricph L4 trepreseatsersanyclor exampie ompésdoniditions ifratioals def i ned
herein may be conyerted to other _claiped ubstituents ing techni ques wel |
known to thosé&F§ ?$%Ht?ﬁ“?ﬁgﬂ%?@?dﬁbg§“g¥§ﬁﬁﬂ Iiﬂ&ég%&égﬁgﬁ‘be converted to
al koxy, phenyl may beée hal ogenated to 5 give hal ophenyl, nitro may be reduced
to give amno, halo may be displaced by cyano, etc. The skilled person wll
al'so appr eci atUertpoatdsvaifonusias BAdANAl astKEMITBanty lor prepaved biy dnatvngr oup
i nterconversions and transformations within certain _ )

techniques, for example according to the procedures described in J.

. Heterocyclic Chem. 20,321 (1983).

Compounds of formula L may be prepared by known techmiques, for

15 example according to the procedures described in International Patent

Application WO 97/118945.

Compounds of formulae IV, VI, VI, X, X0, X3, XTIV, XVI, XVIII, XX,
XXT, XXH XX, XXV, XXV, XXVIL, XXVIIL XXX, XXX, XXXIIA,

20  XXXIIB, XXXIA, XXXIIB, XKLV, KXXV, XXXV, XL, XLV,
KLV, XLVI, XLVII, XLIX and derivatives thereof, are either commercially
available, are known in the literature, or may be obtained either by analogy

with the processes described herein, or by conventional synthetic
procedures, in accordance with standard techmiques; from readily available

25 . starting materials using appropriate reagents and reaction conditions. For
~ example, transformations giving compounds of formula I (e.g. process stéps
(@, (&), (B, @), &), (O, (m), (), (0), () (D, (W), (¥) end (2)) may, where
appropriate, be performed on intermediate compounds disclqsed herein (e.g.
compounds of formulae II, VI, IX, XI, XV, XVII andl XIX) to give other

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



| a conpounds of formula | will provide other conpounds of formula I. For
exanpl e, carbonyl may be reduced to hydroxy or allcylene, and hydro P@ﬁ¥WS
be converted to halo. The conpounds of the invention nay be |solated

their ieaction m xtures 15 using conventional techniques. It will be
appreci ated by those skilled in the art that, in the process described
above, the functional groups of internedi ate conpounds may be, or may need
to be, protected by protecting group§ 20 Functi onal groups which'it is
desirable to protect include hydroxy, .am no carboxylic acid. Suitable

protecting &¥ DFSoronhghar &y (Fogc 1nbgryiyr sad I(%y%rcrpﬂafe) eIg@FeRigl al kyl si'lyl

0 ot hy! s BREO i PR B i Y Sk P b Bt el oty 25

and et hyl Ca&tﬂi%ﬂﬁknﬁrlﬁﬂigs)echﬁbjtésa%ﬂ m%erat {hog: gKiOLPSn fRE AN P& | ncl ude
benzyl, sulfonam do (e.g. benzenesul f onam doz1 tert-butyl oxycarbonyl, 9-

fl uorenyl mbﬁmm}@dwﬂmwlmmbmwyﬂwmwny cnysmavdublhalqgamt@tml ng groups
for am dino an ﬁ | no i nclude be % qzcar bog% ub bl.e protecting
groups for aw%&ﬁlp PR AU R bedRlpsd 30 1 9 MAY
2005 51 Thg¥ aSiBe&E' on and deprotection of functl onal groups may take place
before or ter any of the reaction steps descri bed hereinbefore.

Protecting groups may be renoved in accordance with techniques which are 5

well known to those skilled in the art and as descri bed herei nafter: The use
of prot ectfﬁ%ﬂéﬂﬂ%ﬁﬁsgﬂfﬂﬁ1I3}5%%?91%@dh?tnvmpkl%ﬁ@éﬁﬂdé“@%% ¥n Organic

Chemi stry” R Protective
G oups in g‘g%%“%gsg%%l eg%%‘.po ed| 4cgn %ﬁgﬁe%%gl P%%qﬁl to Wit z,
Wl ey- |t ercgipnads of %99ula I will provide other compounds of formula I For -

example, -carbonyl may be reduced to hydroxy or alkylene, and hydroxy

may be converted to halo.

The compounds of the invention may be isolated from their reaction mixtures

15  using conventional fechniques.

It will be appreciated by those skilled in the art that, in the process described
above, the functional groups of intermediate compounds may be, or may need
to be, protected by protecting groups. -

20,
Functional groups which it is desirable to protect include hydroxy, amino and

carboxylic acid. Suitable protecting groups for hydroxy include tdalkylsilyl
gnd diarylallcylsﬂﬁ groups (e.g. rert~buty1d:imethylsily1,_ teﬁ—butyldiphenﬂsﬂyl
or trimethylsilyl), tetrahydropyranyl and alkylcarbonyl groups (e.g. methyl-
25 and ethylcarbonyl groups). Suitable protecting groups for amino include
benzyl, sulfonamido {e.g. benzenesulfonamido), refr-butyloxycarbonyl, 9-
fluorenylmethoxycarbonyl or benzyloxycarbonyl. Suitable protecting groups
for amidino and guanidiﬁo include benzyloxycarbonyl. Suitable protecting

groups for carboxylic acid include C,.¢ alkyl or benzy! esters.

30



Persons skilled in the art will appreciate that, in order to obtain
conpounds of the invention in an alternative, and, on sone occasions, nore
conveni ent, manner, the individual process steps nentioned herein ma§ Mag 7005
performed in a 15 different order, and/or the individual reactions my be
perfornmed at a different stage in the overall route (i.e. substituents may
be added to and/or chem cal transformations performed upon, different
intermediates to those associated hereinbeore with a particular reaction).

This will depend inter ilia on factors such as the nature of other
ailability of

functional gr S esent 4 rticular 20 substra the.a

key i nter nedi gﬂgesng%cdn%?dpdrégfo etg °ﬁ§%§ku8{5‘ﬁ)ﬂa?%¥°}%§@&kjtﬁ’?ﬁeﬂﬂ%"ﬁ&f ¥%%e adopt ed.
Cearly, the tmﬁaﬁioﬂﬂ@f@amdﬁstég}j&\&wﬁedmerkﬂubefbfetI uence the choice of
reagent that is used in the said synthetic steps, the need, and type, of

protecting groups that are enployed, and the sequence for acconplishing the
synthesis. 25 |t will also.be ,appreciated b 'thos‘ﬁHsk' lled in the art that,
al t hough cer t &IrAteCBIZoFEEREHE OFiTFHEY EFOTEFIH SGHU SRS WUFA e, whi ch may

be made prisor ﬁéﬂkﬁ%@tﬂ%os@@ﬁﬁ@%ﬁ%é%‘Eaﬁ&%%gcr@%h&%ﬁn SESS
a . “the e a

phar macol ogi c activity as suc y may m nistered pareaterally or
orally and thereafter metabolised in 30 the body to form conpounds of the

i nvention which are pharmacol ogical |y 19 MAY 7105 52 active. Such
derivatives meyetUerdt Bpiechag gy ¥ elylly desgibgd riggFrotectiy Ssvme, incer t ai n
conpounds of : | PRy »ack:. as u .0 , f; formula I.
s All prodrug@é&%c@%ﬁoun s’ g{?lte?lo?%'ﬁg?l ﬂ%@?h%&ﬁ@é‘dﬁ\%@wgﬁhﬁdscopé of
the, inventi 6proibHesGraldslit €dginic Shehatst, 30 dditial, SovappegeiaPes khat certain
conpounds of formula |1 wll be useful as internediates in the synthesis of
certain otther "oesapupditersciens E3%%ul a 1. '

Persous skilled in the art will appreciate that, in order to obtain compounds of
the imvention in an alternative, and, on some occasions, more Convenient,
manner, the individual prodess steps mentioned herein may be performed in a
15 different order, and/or the individual reactions may be performed at a differsut
stage in the overall route (i.e. substituents may be added to and/or chemical
. transformations performed upon, different intermediates to those associated
hereinbefore with a particular reaction). This will depend inter aliz on
factors such as the nature of other functional groups present in a particular -
20 Slesﬁate, 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 proteciing groups that are employed, and the sequence for
-accomplishing the synthesis . -
25 ‘
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 o
a final deprotection stage, may not possess pharmacological activity as such,
they may be administered parenterally or orally and thereafter metabolised m

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



Sone of the internediates referred to hereinbefore are novel. According to a
further aspect of the invention there is thus provided: (a) a corrpoulnéjMRf 005
formula I'l, as herei nbefore defined (provided that when Ra to Rf all
represent 15 H, then Rl does not represent (i) Cl-12 al kyl optionally
substituted by aryl or Het', (ii) -C(O-(optionally substituted aryl), or

(ii1) tert-butyl oxycarbonyl), or O;ot ected derivative thereof; (b) a
conmpound of formul a VI, as hereinbef Fe defi ned, or a prot ect ed derivative
t hereof; (c) a co nd. of formla X, as _herein ore defj or a

prot ect ed - déFF¥Fat | EC HETREEYES ( §jeYa Burd E}FSE’E@ %o?srrulpéo '

her el nbef or g dlelionlhratl BBRAIBS B! ¥ ALl el e Sakiss(8) of tﬁr “compound of

formul a Xv, er'ei nbef ore I ned a protected t her eof ,
a conpound 06mﬁ@mﬂubﬁfoi@ﬂhlal. as herei nbefore defined (provi ded that when B
represents Z, then R2 represents -E-O (optionally substituted aryl)), or a
protected derivative thereof, and (g) a conmpound of fornmula XIX, 25 as

her ei nbef or ¢ .def i rot ted Lvati hereof. Co unds of
formia 1 At e b Simbh iR B HR G MBS R e ool B Bifhen o
represents mGk@Ao¥R7, then: 30 R7 does not representunsubstjtuted C_12

allcyl; 1 9 MAY 2005 53 R7 represents. aryl; Xrepresents S; (b) when Ra to
Rf all represent H then R does not represent: 5 (1) C(OXR7; (ii)

unsubsti t ut branched Cl14 al kyl ; iil) unsubstituted
strai ght-ch 9’?351%31 gjn%lﬁé‘%"&ﬁ agsoaqppay}at {?’?R/‘")ertg’tnr &%%lﬁﬁiﬂ%@ 2br anched Cl4
al kyl SUbStNxﬂ'ltlf‘c%QHﬂ %ﬁ%eﬁ%%the' ?ﬁthé‘s'is & R hdFRBB offds Q- subst i t ut ed

by one of fl=o0; chloro, brono, ne or net hoxy); (v) strai ght-chain or
br ancheth Clférmblkyl substltut ed by one of fluoro, chtoro, brono, nethyl or
phenyl (which latter group is substituted

~ Some of the imtermédiates referred to hereinbefore are novel. According to a
further aspect of the mvention there is thus provided: (2) 2 compound of
formula II, as hereinbefore defined (provided that when R® to RT all represent

15 H, then R does not represent (1) Cy.1 alkyl optionally substituted by aryl or
Het', (i) -C(O)~(optionally substituted aryl), or (iii) tert-butyloxycarbonyl), or
a protected derivative thereof; (b) a compound of formula VI, as hersinbefore
defined, or a profected derivative thereof; (c) a compound of formula IX, as
hersinbefore defined, or a protected denmvative thereof; (d) a compound of
20 . formula XI, as herembefore defined, or a protected derivative thereof, () a
compound of formula XV, as hereinbefore defined, or a protected derivative
tﬁereofj (f) a compound of formula XV1I, as hereinbefore defined (provided
that when B represents Z, then R? represents -E-O-(optionally substituted
aryl)), or a protected derivative therecf; and (g) a compound of formula XIX,

25 as hereinbefore defined, or a protected denivative 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;



by one or two nethoxy groups); (vi) straight-chain or branched Cl4 all cyl

substituted by one of fluoro, 15 chloro, bront, nethyl, nethoxy or1?mr?yzb0'5
(vii) straight-chain or branched Cl1-4 allcyl substituted by halo, ne ,

met hoxy or aryl; (c) Rl represents: 20 (i) . Ret2, -C(ORsa -C(O XR7,
-C(ON(Ra)Rsa -S(O) 2R9, unsubstituted, cyclic or part-cyclic/acyclic_ C4.12
al kyl, or Cl4 alkyl substituted or term nated by, or C5-12 al kyl optionally
substituted and/or termnated by, one of nore groups selected from 25 hal o,
cyan, nitro, phenﬁl, (which latter group is optionally substituted by -CH,
cyano, nitro, C -6 arqmse@féﬁml;onm ly terminated by 30 N(H C(Odt23a),
Cz_6 al koxy, Het', rrfgl e%vx/g[li§_h aryl group 1 9 MAY 2005 54 nmay not be
substituted with ang P et aryl groups), -N(Rz4a)R246 _C(O R40,
C(OOR4a -C(0)N(R24 jR2ae -N(R24)C(O R24h N(Ra) C(O N(Rzj) Rzax

-N(R2, m) S(O 2R211, S(O;nRZfBC - O5(0) 2R23d qnd 5 -S(0) 2N(R243) R24p), napht hyl
(which | atter {gr owpen 8. i adleprieyens b then Rutdeek dof representor  nor e gr oups
selected from-CH,, cy &nggl o, nitro, C:6 alkyl (optionally term nated by
“N(H) C(0) OR23' ), @ - 60h y, Hett, aryl (which aryl group may not be

substi Luted with g9y ubbiet o SRR T AR240
' (iif) wunsubstituted straight-chain or branched C, 5 alkyl;
(iv) straight-chain or branched C;4 alkyl substituted by phenyl (which
latter group is mono- or di-substituted by one of flucro, chloro,
10 . bromo, methyl or methoxy);

(v) straight-chain or branched Cy4 alkyl substituted by one of fluoro,
chloro, bromo, methy! or phenyl (wiich latter group is substituted
by one or two methoxy groups); |

(vi) straight-chain or branched C,4 allcyl substituted by one of fluoro,-

13 chloro, bromo, methyl, methoxy or phenyl;
{vii) straight-chain or branched Ci.4 alleyl substituted by halo, methyl,

methoxy or aryl;

(c) R'represents: | |
20 | @ . Het?, -C(OR™ -COKR!, -C(ONRHRY -S(OLR’
unsubstituted,- cyclié or part-cyclic/acyclic Cy.p aliyl, or Ciy
alkyl suhs‘qitutéd or terminated by, or Csy; alkyl optionally
substituted and/or terrainated by, one or more gréups selected
from
25 ~ halo,
CYano,
nitro, _
phenyl (which latter group is optionally substituted by -OH,
| cyano, m'tco,. Cys alkyl (optionally terminated by
30 N{H)C(O)OR?®), C, alkoxy, Het', aryl (which aryl group



-C(O N(R24~R24e N(R24s) C(O R24a N(Rza;) C(O N(R24i)Rza' N(R2am S(O 2R"'
5(0"R23c _0O5(0)2R2sd and S(O 2N(Rz4n) Rzep) Het', 15 -C(0)R5a, - @R MAY 2005
-N(R6)Rs™ -C(0)XR7, C(ONR2)Ra and 20 S(0)2R9; (ii) Het2, -C(O Rsa,
-C(OXR7, C(ONRs)Rsd, S(OzR9, unsubstituted, cyclic or
part-cyclic/acyclic; C4-12 alkyl, or -5 alkyl substituted or term nated
by, or C6-12 al kyl optionally 25 substituted and/or term nated by, one or

nore groups selected from.cyan, ni t’fo, phenyl .(which latter group is
optionally substituted by -OH, 3%5&]an cyano, nitro, Cl-6 alkyl (optionally
terminated by 1 9 NAWaZ’OGE’tOg{‘B REGsiteyes) dféleaﬁf}y cilzlgféefal%&ﬁow >, aryl (which
aryl group nmay not b bdpt Ut i2kch a tsher W 1OWPs)
_N(R24a) R24t _C(C))F%ZZLS,@Z‘-g O)’CRZQ@D) O N( Q(Oﬁ Raaf @{% %22 C(O) Rz4b,

)

_N(R24t ) O 0) N( R24J) R2sR24%) (@), S( 0) 2R2sb, - SGQRFRED (@2R23d and

( ]
S(0) 2N( R24a) R24p), naphthyl (which latter oup Is optignally substituted by
one Or RDre groups sﬁ(&%‘%{)@(ﬂé 233%1 -m;5@£2,5°,ha| 00&68&8%%} Cl-#d al kyl

(opti onasl ly term nat ?g(o%q@%“')'&%)g OR23a), Cl-6 al .l COXY,

naphthy! (which latter group is opticnally substituted by one
or more groups selected from -OH, cyano, halo, nitro, Ci
alkyl (optionally terminated by -N(H)C(O)OR?®), C\4 alkoxy,
Het', aryl (which aryl group may not be substituted with any

10 further aryl groups), -N(R™R*®, -C(O)R™, -C(O)OR™,
_CONER™ IR -NR™)C(OR™, NR™)CONR™ R
NER¥SO)R™,  -S(O)R™,  -0S(O)R™  end
-S(O):NER*HR™)
Het',

15 . -CO)R%,
) Oijj
NRHR™,
-C(O)XR’,
CONRYHR and

20 . S(ORR%

(i) Het’, -COR™ -COXR!, -CONRHRY, -S(0)R’
unsubstituted, cyclic or part-cyclic/acychic Cyja alkyl, or Cus
allcyl substituted or termunated 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, mnitro, Cj¢ alkyl (optionally’ terminated by




10 Het', aryl (which aryl group may not be substituted with'any further
aryl groups), -N(R24a)R24b C(O R24c, -C(O OR24d -C(O N(R24~R24 ; 19 MAY 2005
-N(R24-) C(O) R24d _N(R24t) C(O) N(R244) R24K ~(Ri am) S(0} 2R2sb, S(O) nRa3c
-05(0)21z2" and -,S(0 AR24n)e') 15 Het', -C(QJRsa, -ORSb, _N(Re)Rsc
C(OXR, 20 -C(0O)N(Ra)Rsd and S(0)2R ; (iii) Het2, -C(ORSe, -C(O XR7,
-C(ON(Ra) RSd, -S(0)2R9, unsubstituted, cyclic or part-cyclic/acyclic -C4-12
alkyl, or CL 25 alkyl substituted or t& minated by, or C5 12 al kyl
optionally substituted and/or t]garri nated by, one or nore groups sel ected

from halo, cyan, nitroNEEQOR(Q) Ras 2lors, Het'Nard}Rdich ary(EDyuR |
GO NCRs) R, (O 2ROV (ARt PRI P Ebr PPt - €6l FoRRbycl 1 c 0412
g:oﬁ”cfnalolryc;l-sﬁbs?! t(ﬁlt eZ— aﬁfﬁ%ﬁbﬁegrﬁg(%gﬁ? B’;}@,(%gﬁ’r O_Er%‘@ﬁg;{?psm}sllal ected 5
from cyan, nitro, Het ENREPO(RGR™,- N(R6) Rs*, - CLIRIBA) C(OXS(RF HRR™) Rsd,
subst | ut od and/or { or TRUBL SEGYIone. or SHBHESubst-OHORE ‘Sel oBtbd T om
|—|e0t_|4)0 -6 al koxy, -hal O,_S&yﬁﬁ(RuﬂiBREﬂli:ﬂ, _ar'yl , Het3 and -.NHC( 0O)R 0.), aryl or
naphthy! (which latter group is optionally substituted by one
Or INOTE groups selected from -OH, cyano, halo, nitro, Ci
alky! (optionally terminated by -N(H)C(Q)OR>™), C,_s alkoxy,
10 Het!, aryl (which aryl group may not be substituted with any
further aryl groups), -NR¥R*®, -C{O)R*®, -C(O)OR™,
-CONERMIRM™, NR¥)C(ORY -N(R“f)'c:(c))N(Rz‘*i)R”‘j
NER¥S0),R™,  -SO)LR®,  -0S(0nR™  and
-S(O):NR™R™) |
15 Het!,
-C(O)R™,
_ORSB,
NRHR,
-C(O)XR,
20 -C(O)NR*)R™ and
-8(0)R

(i) Het’, -COR™ -COXR’, -CONRHR™, -S(O)R’,
unsubstituted, cyclic or part-cyclic/acyclic Cqyn alkyl, or Cig
25 alkyl substituted or terminated by, or Csyz alkyl optionally .
substituted and/or terminated by, one or more groups selected
from, halo, cyano, nitro, Het!, -C(O)R*, -OR™, -NRIR,

-CO)XR’, -COONERR™ and -S(O}R%; |



10 Conpounds of formula xV11 that maybe nentioned include those in which:
(a) when Ra to RF all represent H and the group -A-C(R2) (R)-B- reprgsgemys 0
Cl4 al kyl =e, then R4 does not represent a phenyl group that is nono- “or 1@
di -substituted by one of (lucre, chloro, bronmo, nethyl or nethoxy; (b) when
Ra to Rr all represent H and the group -A-C(R2)(R)-B- represents Cl1_5

all cylene, or Cl4 al kyl ene substituted by halo, then R4 does not represent
a phenyl group that is nono- or di-sulsstituted by nmethoxy; 20 (c) R4
represents naphthyl or Het'3, both of which groups are optionally
substituted by @vie M’ mor-E(@IR%} i t-1EHERSel eE(@INFRE IR OHS(OYRIp,  hal o,
nitro, Cl.6 alkyl (optionally termnated hy -N(H C(O ORRR), C -6 'alkoxy,
Hett, aryl, _N(Rz4a1}1F&h§51mfe%c5j)F51&c0f_ee@)°W@Y£%C- 10) lry ATFDus |

N(R241) C( O R241, - ). e 4A) S -5(0) 1R" 0,

-_O(S(O)z??ggd? 5(0) ﬁ%ﬁ?ﬂﬁ%ﬁ%ﬁéﬁ%ﬁﬁfﬁhﬂ%%(%%?ﬁgﬁﬂ?ﬂylﬁ* 02<o, o R4

represents phenyl subgihibdted/RYterthatearisy, s m@%\@c}?@ls@%% from-CH,
)

cyano, nitro, C2-6 allryl (optionally termnated by -N(CH) C(O 3a), C2-6
al | coxy, 5Het', arylom, CB@%N@RE%a)P@%b;C@B%i RQME{%/K?O QQOZKR??Z

O)N(RI 4~R241 1 9 A 4 R24n . N[ RR4t ©) Rz4i ) R4k,
?ﬁE R214( M S(O) 2R23n'0%(,§$g o %é@%‘)m f‘l&géﬂg @%1&“@.%665'\%\, I\Eeﬁ?“?%%?% %49 | ?\/bdi cal
and pharmaceuti cal (yseya COMRANNASuRitkBE ahAENtioRaRkeh) %gwé because they

possess pharmacol ogical ~activity. They are therefore indicated as
phar maceutical s, more substituents selected from -OH, C,;4 alkoxy, hale, cyano,

‘nitro, aryl, Het’ and -NHC(O)RID), aryl or Het*).
10 |
Compounds of formula XV1I that may be mentioned includs those in which:

(a) when R*to R all represent H and the group -A-C(R*)(R?)-B- represents
Ci alkylene, then R* does not represent a phenyl group that is mono- or

15 di-substituted by one of fluoro, chloro, brome, methyl or methoxy;

(b) when R®to R all represent H and the group -A-C(R®(R?)-B- represents
Cps aliylene, or Cps alkylene substituted by halo, then R* does not
represent a phenyl group that is mono- or di-substituted by methoxy;

20 :
(¢) R* represents naphthyl or Het', both of which groups are 0ptionélly ‘
" substituted by one or moré substifuents selected from ~(jH, Cyano,

halo, nitro, Cy.¢ alkyl (optionally terminated by -N(H)C(O)OR®™), C4
alkoxy, Het', aryl, -NER*R™, .COR™, -CO)OR™,

25 CONRMRM, NERMHCOR™, -NERCONR*™R™
NER¥MS(0),R™®, -S(0)R™, -08(0)R™, -3(0):N(R*"R** and

(in the case of Het™ only) oxo, or R* represents phenyl substituted by

or more substifuents selected from -OH, cyano, nitre, Cog alkyl
(optionally terminated by -N(EDC(Q)OR™), Cy5 alkoxy, Het', aryl,

30 _N(chm)Rm’ ' ﬁC(O)RZflc’ —C(O)OR24d, -C(O}N(RME)RZ“,



Thus, according to a further aspect of the invention there is provided the
so conpounds of the invention for use as pharmaceuticals. In particular, the
compounds of the invention exhibit myocardial el ectrophysiol ogical 19 MAY 20
activity, for exanple as denonstrated in the tests described below. 15 The
conpounds of the invention are thus expected to be useful in both the
prophyl axis and the treatnent of arrhythm as, and in particular atrial and
ventricul ar arrhytbznias. 20 The conpourds of the invention are thus.
indicated in the treatnment or prophylaxis of cardiac diseases,' or in

i ndi cations rel at e¢ #®e paC di ' joah ar fhytdalli-Rs, @ e bel i eved
to play a mgjor rgjﬁgg i)ﬁ?lrjz%i ng iz\gﬁ\a %(95%% di se@giéi, eh heart
attack, nyocar di al3iofRFEL0800),REdRNd ETO)NE@ i ac  surgery and

t hromboenbolic events. 25 In the treatnent of arrhytbm as, conpounds of the
i nvention have been found to selectively delay cardiac repolarization, thus

prol onging th . 1,nt er val an in particular, to exhibit class |Ih7
activity. A tﬁ‘{{%ﬁalcﬂ&mmbﬂ%'ﬁg%%“ i nvention have been found to exhibit

class El agtivity in particular, in the 1 9 MAY 7005 ss treatnent of
airhythm as, their node{s) of activity is/are not necessarily restricted to
this class. Ackhoxminds ¢iotha ifventitreare asgfehecadse vy possesn phamactlbgicd i s
provided a nethod of . 5 treatnent of an arrhythm a. -which nethod conpri ses
adninistratioﬁﬂ%Wﬁ%fn?ﬁéﬁﬁgﬁﬁgsﬁHFW%ﬂ£#¥E%?Fé@ﬂﬁﬁgﬁﬂt of a conpound of the
invention to a person suffering from or susceptible to, such a condition.

Phar maceutical preparations 10 . : _
Thus, according to a further aspect of the invention there is provided the

10 compounds of the invention for use as pharmaceuticals.

In particular, the compounds of the invention exhibit myocardial
electrophysiological activfty, for example as demonstrated in the teslts
~ described below.
15
“The compounds of the invention are thus expected to be useful in both the
prophﬂaxis and the treatment of arthythmdas, and in parﬁcular atrial and
ventricular arthythmias.

20 The compounds of the invention are thus indicated in the ireatment or -
prophylaxis of cardiac diseases; or in indications related o cardiac diseases, in
which arrhythmias are believed {o play a major role, including ischaemic heart
disease, sudden heart attack, myocardial iﬁfarct[on, heart failure, cardia.c
surgery and thromboembolic events.

25
In the treatment of arrhythmias, compounds of the fuvention have been found
to Selectively‘de_lay cardiac repolarization, thus prolonging the QT interval,
and, in particular, to exhibit class TII activity. Although compounds of the

Invention have been found fo exhibit class II activity in particular, in the



The conmpounds of the invention will normally be adm nistered orally,

subcut aneously, intravenously, intraarterially, transdermally, int ralngmt 11%5
by inhalation, or by any other pareuteral route, in the form of

pharmaceuti cal preparations conprising the active ingredient either as a
free base or a non IS toxic organic or inorganic acid addition salt, in a
pharmaceutically acceptable dosage Iégrm Dependi ng upon the disorder and
patient to be treated, as well as 't route of adm nistration, the
conpositions nay be .adm nistered.at . varyi.ng,.doses. 20 The conpounds of the.
i nvention n%ﬁaq?égb Ogeﬂg%&lﬁmé'dﬁw:t WOQ‘?‘@ éif t‘?gPV]%f d&e HePEReS2HY he t r eat nent
of arrhyt hm.as a0/, his@iher cardiovascul ar disorders. According to a
further aspect of the invention there is thus provided a pharmaceutical
formul ation including a conpound of the invention in 25 adm xture with a
pharmaceutical |y acceptabl e adjuvant, diluent o r carrier.' Suitable daily

doses. of tAECUEMSJArfdlrSer 2spectiodjlsnmyveniion, therrels apevded 2 methnsk ofent of humans
are about O 5 t 50 - b i ral _.admnpistrati on and about
0, 005 to% 10#83(%%%28%@&?%%%'%Chgglregﬁdegsﬁlﬁ?%s adn "Sg?tfogt P%ﬁ'. Preferabl e
ranges of daielipedlesls eglectiheataiin@dadsn@buld6f heSndiYiod 292 pedni Nvention in
therapeuti ¢ treatnment of humans are about 0.005 to 10.0 np/kg body weight
at oral adniwifesing oo ®T sprgeptbbuto, B100@F0n&lS0 g/ kg body wei ght at’
parenteral admnistration. 5 The conmpounds of the invention have the

advant age that they are effective against cardiac.arrhythm as. Conpounds of

the inventipRariaceatieal giayaatibas advant age that they may be nore efficacious
than, be less toxic than,” have a broader range of activity io (including
exhi bi tithg any conbi nation of class 1, class 11, class Ill and/or class IV

tivit iall I | .and/. | I tivity.i ddi.ti t I
M1 activi o conantedieShart orei PHERS I, Gh g it b, or oquce

subcutaneously, intravenously, intraarterially, transdermally, intrenasally, by

inhalation, or by any other parenteral route, in the form of pharmaceutical
preparations comprising the active i.ngredient either as a free base or a non-
15 toxic organic or indrganic acid addition salt, in a pharmaceutically acceptable
dosage form. Depending upon the disorder and patient to be treated, as well

as the route of admimistration, the compositions may be administered at

varying doses.

20 The compounds of the invention may also be combined with any other drugs

useful in the treatment of arrhythmias and/or other cardiovascular disorders.

According to a further aspect of the invention there is thus provided a
pharmaceutical formulation including a compound of the invention im

25 admixture with a pharmaceutically acceptable adjuvant, diluent of carrier.-

Suifable daily doses.of the comﬁounds of the invention in therapeutic
treatment of humans are about 0.005 to 25.0 mg/kg bedy weight at oral
administration and about 0.005 to 10.0 mg/kg body weight at parenteral
30 administzation. Preferable ranges of daily doses of the compounds of the



fewer side effects (including a | ower incidence of proarrhytbm as such as
torsades de pointes) than, be nore easily absorbed than, or that they may 15
have ot her useful pharnacol ogi cal properties over, conpounds |cuown § & MAY g5
prior art, Biological Tests 20 Test A Primary Electroph Biological Effects
I n Anaest heti sed Gui nea Pigs Guinea pigs weighing between 660 and 1100 g
were used. The animals were housed for at | east one week before the
experinment and had free access to food,and'tap water during that period. 25
Anaest hesi a was i nduced by an intraperitoneal injection of pentobarbital (40

bl ood presaur ot BLBr Al b b sha Lo R s il aB5 ERG R vein (1 or

drug i nfusi onshdy Neeeltat elaesthpeesineast Hoac®dodt s.beng'@bgcgf%igh@cmdi ng 30
of ECGs (I ead I_I{. A therm stor was placed in the rectumand the animal 1 9

MAY 2005 60 whparphisréadiomisgrafeat i ng pad, set to a rectal tenperature of
between 37.5 and 38.5C. A tracheotony was perforned and the ani nal was
artificially ventilated 5 with roomair by use of a small ani nal

ventilator Sqthetc%?‘gj%ﬁﬁdsb&%g 19RSESH hWhd ﬁferhdtvﬂi?cagé’ Eﬂﬁ@hltheryaﬂ};g%fffe&{vet he

speci es. I n order reduce autonomc influences both vagi were cut in the
neck, and 0. 5apghikgacfiaperdgrthmasol was given intravenously, 15 mnutes
before the start of the experinment to The left ventricul ar epicardi um was
exposed by a left-sided thoracotomy, and a custom designed suction

cectite o opgptiblg: o peuopnapas . cact e Bkl ol OF) o
posi tion as | ang aficanicas et &blless sogonahar; duabel ableoader range of activity
10 (including exhibiting any combination of class I, class I, elass III and/or
class IV activity (especially class I and/or class IV activity in addition to
class III activity)) than, be more potent than, be longer acting than, produce
fewer side effects (including a lower incidence of proanhﬁhmias such as -
torsades de pointes) than, be more easily absorbed than, or that they may
15 have other useful pﬁamlacological properties over, comp‘ounds lnown n

the prior art,
Biological Tests -

20 Test A
Primary Electrophysiological Effects In Anaesthetised Guinea Pigs

Guinea pigs weighing between 660 and 1100 g were used. The amimals
were housed for at least one week before the experiment and had free access
to food and'tap water during that period.
25

' Anaesthesia was induced by an intraperitoneal injection of pentobarbital (40
to 50 mg/kg) and catheters were infroduced into on.e carotid artery (for
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 II). A thermistor was placed in the rectum and the animal



recorded, otherwse it was noved to a new position. A bipolar electrode for
15 pacing was clipped to the left atrium Pacing (2 nms duration, tw TgMANS,
di astolic threshold) was performed with a custom nade constant current
stinmulator. The heart was paced at a frequency just above the normal sinus
rate during 1 mnute every fifth mnute throughout the study. zo The bl ood
pressure, the MAP signal and the |eadg | ECG were recorded on a M ngograph
ink jet recorder (Sienens-Elena, Sweden).. Al signals were collected
(sanpling fr 1 : of each
(arml i 19 1 CReysaey RA00.IE) 00 o B AUl Pt lniocMosoponiay of cach
rhythm Thesgisgnal s were processed using a custom made program 25 devel oped

for acquisition and anal ysis of physiol ogical signals neasured in
experinmental aninmals (see Axenborg and Hirsch, Conput. Nethods Pr ogr ans

Bi on:ed. 41 93 The t est dur.e on5| d. of ta two basal
control rec&gﬂﬂ%é’?o Q%ﬁg W&Stﬁd—tﬁ Xl‘f‘?& si nus

rhythm Aft ghatReSace qlsa-o%a'\é%a@?%%élamnﬁ%&rett&%emdaa akfie first dose
of the test substance Wwas infused in a volume of I'nt® the j ugul ar
vei n cat het eithfrothe3forereat aans: fdihﬂmesPameauth]sohht eo remam mgomaaicst arted and a
new recordi nhg was nade. Five ni.nutes ft%{ i ous dose, the next dose
of test sub BGSS RA T gk heT e EiR asneck; gnd &5 %8 E@Pﬁ%ﬂ%vﬁéses wer e

0L ven Ul nghBR G GXBRT), 75 Biny BB AR KA So(The LlEURT 0us var] abl es
neasured in IS ana , ree were sel ect e nost inportant for

conpar.i son and sel ectl on of acti-ve conpounds. The three vari abl es sel ected

were the MAP duration at 75 percent repolarjzatjiogn, during paci ng, t he
atri o- vt risul e&wmwﬂero%aeﬁ% WasnePeERsk P édelidedethorase bet ween t he

atrial pace u‘&“A %Sstgﬂddeggﬁeé tsﬁéﬁonoglehl?gdevf‘o?trééiﬁ'!:ﬂn%r of ¥ 'Afﬁzmophasw
action potential (MAP) was applied to the left ventricular free \‘?vall. The

electrode was kept in position as long as an acceptable signal could be

recorded, otherwise it was moved to a new position. A bipolar electrode for

15 pacing was clipped to the left atrium. Pacing (2 ms duretion, twice the

diestolic threshold} was performed with 2 custom-made constant current

sti;nulator. The heart was paced at a frequency jusf above the normal sinus

rate during 1 minute every fifth minute throughout the study.

20 | The blood pressure, the MAP signal and the lead II ECG were recorded on a
- Mingograph ink-jet recorder (Siemens-Elema, Sweden). All signals were
collected (sampling fequency 1000 Hz) on a PC during the last 10 seconds
of each pacing sequence and the last 10 seconds of the following minute of
sinus thythm, The sig-néls were processed using a custom-made program
25 | developed for acquisition and analysis of physiological signals measured in

experimental animals (see Axenborg and Hirsch, Comput Methods

Programs Biomed. 41, 55 (1993)).

The test procedure consisted of taking two basal control recordings, 5

30 minutes apart, during both pacing and sinus rhythm. After the second



during pacing, and the heart rate (defined as the RRinterval during sinus
1s rhythm - Systolic and diastolic blood pressure were neasured in ‘P?‘ﬂﬁ? Z@%G
j udge the haenobdynam c status of the anaesthetised animal. Further, the
was checked for arrhythm as and/ or norphol ogi cal changes. The nean of the
two control recordings was set to zero and the effects 20 recorded after
consecutive doses of test substance merg expressed as percentage changes
fromthis value. By plotting these perc ht age val ues against the cumnulative
dose admi ni stered before each recording, .it was ossi ble to canstrict
dose- response %qigf\?g@?colr nghﬁ? @5551,5[0«5‘96% g pETY FRSRncy &S r Busad (Rrike
dose-response LVESE PPenT OhidVBR 2t ke, n jon time
and one for th\ge:d{gj?ﬁnﬁyg frequen(?y F%%E{lntergla ?Hé%f %ﬂajnﬁjs‘%%rngée)’ gl?ﬁ%ﬁl
experiment s pemfrotareldien pdrige tes tstatddsimhe enewascovading lvadsegiade, amdvegpot ency
val ues were derived fromthe nean curve. Al! dose-response curves in these
experi ments weRBUESn&iTuRCeBromipUs| fsar o mest dpem off testheubstaea Wi nt s
obt ai ned. The cumul atjive €gs I ' h P duration,by 19 Y 2005 62
T0% 1 rom ¢ e BAtRRtda s el AARAT, st Sl el e B .
el ectrophysi olggégatntpot ency of the agent under investigation (Dio). Test B
5 d ucocorticoid-treated nouse fibroblasts as a nodel to detect bl ockers of
the delayed rectifier K current 1C50 for 1{ channel bl ockade was determ ned
using a mcrotitre plate based screen nethod, based on nenbrane potenti al
changes of gl m{) id- treated nouse fibroblasts. The nenbrane potenti al
of glucocorti ¢sfitfls i@mbfRatedatTRIERadrOT ROhRSINSIVARS (HIBAS LR 48dNG
fl uorescence of the bisoxonol dye Di Bac4(3), which could be reliably
det ect ed Ui ndheampstumpesewriorcomparisoniand §elagiopl off astive sdwpoyrEsl ARE.
Expression of ,a.del ayed rectifier po i,um. ch el S _induced in nouse
fi brobl asts bﬁﬁivﬁ?)%ﬁ)eé S&%ﬁﬁéu%f?tt% ][R'ﬁa? aliitiort af 75 percétt repolarization

during pacing, the atrio-ventricular (AV) conduction time (defined as the

interval between the atrial pace pulse and the start of the ventricular MAP)
during pacing, and the heart rate (defined as the RR interval during sinus

15 thythm). Systolic and diastolic blood pressure were measured in order to
judge the haemodynamic status of the anaesthetised animal. Further, the
ECG was checked for arrhythmias and/or morphological changes.

The mean of the two control recordings was set to zero and the effects
20 recorded after consecutive doses of test substance were expressed as
percentage .changes from this value. By plotiing these percentage values
against the cumulative dose administered before each recording, it was
possible to construct dose-response curves, In this way, sach experiment
generated three dolse-response curves, one for MAP duration, one for AV-
25 conduction time and one for the sinus frequency (RR mterval). A mean
curve of all experiments 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 commection of the

data points obtained. The cumulative doss prolonging the MAP duration by



gl ucocorti coi de dexanehasone (5 .tM . Bl ockade of these potassiumi5

channel s depol arised the fibroblasts, resulting in increased fl uorespgrp,memg
D D a04(3), Muwuse Itlc fibroblasts (L-cells) were purchased from Aneri can
Type Culture Collection (ATCC, Manassa, VA), and were cultured in Dul beccos
20 nodified eagl e nedi um supplenented with fetal calf serum (5% vol/vol),
penicillin (500 units/n.), streptonycjn (500 I..g/nL) and L-al ani ne-L-
glutam ne (0.862 ng/nL). The cells were passaged every 3-4 days using

trypsin (O. / in calcjumfree phosphate buffered saline, G bco BRL).
Three days aP%ré%’a tg'?p E'rsfafﬁ%%tv%ffs Bﬁeﬁ 8% PO BIFET o 9&%\3§53pi?lbeet°?aéﬂ t into’
clear- 25 bqt b aGK RlasddcG or 98 H%?j { GRS at 25 000
cells/well. Te{?g-g?}ﬁ}%orgégéelr@g S?(?E[;e Dé/%ac 5?@%5 ég@ ]‘ls\l/g?@'ul ar probes) was
used to neasure-nenbrane potential. DiBac4(3) nmaxinmally absorbs at 488 nM
and emts at 513 nib.[. D Bac413 is a bisoxonol, and thus is negatively
charged at i@ﬂﬁ-l 7. Due to its negative charge, the distribution of

D Bac4(3) a s _the. r hS.dependent  up t he
transrrer‘r%ra 252 rtﬁ%ui]-' r(?at 99%13 2 g? AN8dd1 Jo cﬁe?ecfu% clker %Jlﬂl interior

becones Ies‘mmﬁ%@ﬁy&t{fﬁ}mm@n&o cell exterior), the Di Bac4( 3)
concentration insidé the cell increases, due to electrostatic forces. Once

i nsi de the &&§0 forl¥ BarmeRYlopkidecvasedstaramndsl usthg o rEcrotipe gdatahesegr ot ei ns,

whi ch . i in fl .em ssi on. hus, d | ari zati

W T be r of FEETOEBY iriie PR R R RNy O0ERY 5f AUCUIRE oo change |
Di Bac4(3) flLugcescancenvasiAr! ectrdntRaneFbbRiRiall0f RkokRoRBCh

experiment, the cells were washed 4 times in phosphate- buffered saline
(PBS) t @0 r efreated miohsachibioblastsveasi measTied vsalgl fuoneacendehefithe biseatred with 5 i M

B et (4 D oS0k 1955 55l shptaLRa s s oot

imaging plate reader (FLIPR). Expression of a delayed rectifier potassium

channel was induced in mouse fibroblasts by 24 hours exposure to the
glucocorticoide dexamehasone {5 pM). Blockade of these potassium
15  channels depolarised the fibroblasts, resulting in increased fluorescence of

DIB ac4(3).

Mouse lik fibroblasts (L~cells) were purchased from American Type
Culture Collection (ATCC, Manassa, YA}, and were cultured in Dulbeccos
20 modifled eagle medinm supplemented with fetal calf serum (5% vol/vol),
penicillin (500 units/mL), streptomycin (500 pg/ml) and L-alanine-L-
glutamine (0.862 mg/mL). The cells were passaged every 3-4 day-s using
trypsin (0.5 mg/mL in calcium-free phosphate buffered saline, Gibco BRL).
Three days prior to experiments, cell-suspension was pipetted out into clear-

- 25 bottom, black plastic, 96-well plates (Costar) at 23 000 cells/well.

" The fluorescence probe DiBacygsy (DiBac Molecular probes) was used to
' measure membrane p_otential. DiBacyg, maximally absorbs at 488 nM and
emits at 513 nM. DiBacys, is a bisoxonol, and thus is negatively charged at

30 pH 7. Dus to its negative charge, the distribution of DiBacyg, across the



was added, using FLIPR s internal 96 well pipetting system Fluorescence 15
nmeasurenments were then taken every 20 sec for a further 10 mn. All 19 MAY 7005
experinments were carried out at 35C, due to the high tenperature
sensitivity of both delayed rectifier potassium channel conductance and

D Bac4(3) fluorescence. Test substances were prepared in a second 96.wel i
plate, in PBS containing 5M D Bac4(3). gﬂe concentration of substance 2D
prepared was 10 times that of the desir concentration in the experinent as
an additional 1:10 dilution qccurred-during addition of. substance during the
experi nent. DJfER Wapﬁels(q‘??eﬂlﬁe%‘épq}]sé}&? fanngIpeps \&?t%}?ﬁr bﬁsth“:i gl o
determ ne the i ncreasen X C Vv LN used to
determ ne the @%ﬁ\ﬂlgﬁ &12%1"?1&6%11‘)%;%%#0”%%%@“% ?hlg%shéégag{%p%%%ﬂg% P{rci ger’n11 pr ogram
(Graphpad Sof temearir), nibe, DEBat,& egocenéion InddVAle 2805inc6ehsd sdusCtdvet abol i ¢
Stability of Test Conpounds An in vitro screen was set up to determ ne the
net abol i ¢ st abiqcirogiate fenges. EWEPSLRES thefcotlo Ditarn) molcrirs wagund &0 S- 9
fraction from,dog, n, .rabbit .an wi £ h. NADPH s _co- factor. was used.
The assay. CondiitRofa war &B8. Wit SuibRb ety M T e pal gty
Tris-HCL buffenmfSQ abloladizapion 7wl AR rdfediedVby ahefiloreaOMROWIHac Ny The
reaction was started by addition of test compound and term nated after O,
1, 5, 15 and 3JorEseances Bie rcdiesgnen thiBapd, ifhiordsecrsgnphe detectadobe 210 (NaCH;
1 mVy)_ After ﬁgnygnt ‘extraction, the concentration of test conpound was
measur ed agai n internal standard by LC 15 (fluorescence/ UV detection).

10 Pror to each experiment, the cells were washed 4 times in phosphate-
buffered saline (PBS) to remove all culture media. The cells were then
troated with 5 UM DiBacygy (in 180 uL of PBS) at 35°C. Onoe a stable
fluorescence was reached (usually after 10 min), 20 pL of the test substance
was added, using FLIPR’s internal 96 well pipetting system. Fluorescence

15 measurements were then taken every 20 sec for a further 10 min. All
experiments were carmried out at 35°C, due to the high temperature
sensitivity of both delayed rectifier potassium channel conductance and
DiBacys) fluorescence. Test substances were prepared in a second 96 well
plate, in PBS containing 5 uM DiBacamy. The concéntration of substance

20 prepared was 10 times that of the desired concentration in the experiment as
an additional 1:10 dilution oecurred -during addition of substance during the
experiment. Dofetilide (10 pM) 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). .



The percentage of test conmpound remaining after 30 mnutes (and thus tirz)
was cal cul ated and used as a neasure for netabolic stability. 20 The
invention is illustrated by way of the follow ng exanples. Exanples1ggﬁgﬂm5
Experimental Procedures 25 Mass spectra were recorded on one of the
followi ng instruments: a Perkin- Elnmer Sci X APl 150ex spectroneter; a VG
Quattro Il triple quadrupole; a VG Platform Il single quadrupole; or a

M cromass Platform LCZ single quadruffol e mass spectroneter (the latter
three instruments were equi pped wth a pneumatically assisted el ectrospray
interface (IestN®)). 1H NVR 30 and i 3C rN I R neasurenents were perforned on a
BRUKER ACP %jd ﬁf \6 :Q IS 650¥§ ian 300, 400 and 500 spectroneters,
operating a i > 0 and 500 .1/1Hz respectively, and at

13C frequengines ffoTRrdn wlds& @t ddkBnihc ViR H&sRaL! ksl ofAkfer nativel y,
13C NWR neasurenents were perforned on a BRUKER ACE 200 spectroneter at a

frequency ofcmpows@s 31 fddmulRbt aners may or nmay not be denoted in spectra .
dependi nsg upon ease of interpretation of spectra. Unless otherw se stated,
chem cal’shifts are given in ppmwth the solvent as internal standard. 10

Synt hesi s TR | [ ' _commercially
avai |l abl e, Og%%jﬂ%é?lg%d % %?E?%rﬁgm%{r% %%g%ﬂﬁ%%ﬁ%ﬁ%ﬁ%&ed bel ow, 15
Prepar at i onfabtot evds-1Betly | The xahy doaitione wedr8 a4 -fellpws:r floe¢R{nbAnr Lar boxyl at
(a) 3,7-Dibenzyl-cis-3,7-di azabi cycl o] 3. 3. 0] octan-2, 4-di one Trifl uoroacetic
aci d (1-3 mVBPREGE-Stedd). direpiti-s sutfer @0gaMitat ohl of amd 10 1M of test
compound.
10

The reaction was started by addition of test compound and terminated after
0, 1, 5, 15 and 30 mmutes by raising the pH i 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 I triple quadrupole; a
VG Platform IT single quadrupole; or a Micromass Platform LCZ single
quadrupcle mass spectrometer (tﬁe {atter thfee instruments were equipped
‘with & pneumatically assisted electrospray interface (LC-MS)). 'H NMR
30 and “C NMR measurements were performed on a BRUKER ACP 300 and



20 (nethoxynethyl) N.trinethylsilylnmethyl)benzyl am ne (137.0 g, 580 mmdl)
and N-berizylmaleimde (95.0 g, 500 mml) in CH2A 2 (1 L) until a W'Egﬂfﬁo?ﬂﬁ’i
exot herm c reaction ensued. After the exotherm c reaction subsided
(approximately 10 min) the m xture was heated at reflex for 3 h. The

reacti on was cool ed and then quenched with I N NaOH 25 (200 nL). The organic
| ayer was separated, washed with brine, dried with Na2SO™, filtered and
concentrated in vclcuo to afford 170.0 ésof crude product. Crystallisation
fromisopropyl_ether afforded 109.0 g (67% of the, sub-title conpound. 1H
NMR (300 Mz, €m0l 490 4ng 560(SH?C‘E ers,zppe@h@g at zfﬂ)frque@aex@f 30811), 30

b Banoot Lol AR pnden/ g1 nedolt o'ﬁfﬁ%udwbéﬁ lae

Concent r at ed hmrmthQrt ﬁ)@ﬁh@ly(Z&lﬁrﬁﬂmve%ﬂa@WR%sﬁ%%
suspensi on of 7-di benzy di azabi cyel0[ 3. 3. 0] octan- 2, 4 one (109.0 g,

341 mol; frorpasfoape@aQn aib@lﬂ)]T(ER Wﬁﬂnemcmnﬁnerawms;ﬁd&qmmcmif the 5
resulting . soI u#%f here was added 10% Pd/C (wWw, 5 g). The N2 atnosphere
was exchan ed ‘(1 atm of pressure) and the reaction was stirred for
12 h. The reaction was diluted with HO (160 nm.), filtered through a pad of
cellulose to remove the catalyst and the filtrate concentrated in vacua to
afford a sol i Rotdmérs unat ongnas hdt Iﬁ)é@iﬂﬂcbufﬁ;ﬁdrh@epéﬁdﬁ[gieﬁoﬂéaﬁ & (82% of

the sub-title conpound an off - whlte solid after , drying in a vacuum oven
at 50Cl 66. 5 PdiEprEatag %@FecffaH Yapss ofwipistat egycd shiflg are gvenip 51-1), 4.6
(s, 2H), 3.5 E%l (d, 2H, J = 7.5 Hz), 3.0 (dd, 2H, J
= 7.5, 12.5). &]gm‘% thf% ﬁe CI S- 158% I'azabi cycl o[ 3. 3. A oct ano

3-Bt nzyl - 3ip7- di azabi cycl 0[3 3. 0] octau-2, 4-di one hydrochloride (73.8 g, 275

mol ; from step élb) above) was added in portions to a suspension of
asis of Intermediates

The following intermediates were not commercially available, and were

therefore prepared by the methods described below,

15 Preparation A
tert-Butyl hexahvdropyrrolo[3,4-¢]pymrole-2(1H)-carboxylate

(a) 3,7-Dibenzyl-cis-3,7-diazabicyclo[3.3.0]octan-2 4-dione

Trifluorcacetic acid (1-3 mi) was added dropwise to a solution of N-
20 (methoxymethyl)—Nfi:;imethylsﬂylmethyl)benzylamine {137.0 g, 580 mmol)
. and N-benzylmaleimide (95.0 g, 500 mmol) in CHpCl, (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,SQy, filtered and concentrated in vacuo to afford 170.0 g of crode
preduct. Crystallisation from isopropyl ether afforded 109.0 g (67%) of the
sub-title compound.
'H NMR (300 MHz, CDCls) § 7.4-7.0 (m, 10H), 4.65 (s, 2H), 3.55 (s, 2H),
30 3.30(d,2H,J=12 Hz), 3.15 (d, 2H, J= 6 Hz), 2.35 (m, 2H).



Li AlH4 (83.5 g, 2.26 nol) in THE at OC. The reaction was slowy warnmed to
reflux. After refluxing for 16 h the reaction was cooled to 0C. To thgw@ggglj
cold reaction there was added dropwi se sequentially H20 (84 nilL), 3 NaCOH
(84 rnL) and H20 (250 nL). The reaction was then stirred for an addltl onal
15 minutes and filtered through a pad of Celite(r) to renobve the inorganic
salts- The filtrate was concentrated in vacua to afford the crude product.
Kugel rohr distillation (95-115C/66.5®a (0.5 mm|-1g)) provided 25 46.8 g
(84% of the sub-.title conpound as a colourless oil. 'H NWR (300 MHz,

CDC13) 5 7. $6)73-Betiapl-cBi),7- d;a@blcofsl.o[&m]oczarez GetHonedlEydrochleride 6, - 12 Hz), 2.75

(2805126|7_|Z %d oncen%ra?ed( rJ‘Tl"ydrol_?llonc acug d(QS% 3_417m?ncl>_ﬁ )was agded( ltjos 2H. 19 MY

3- Benzyl - C - o) ane
hydr oc%l ori g%@%\ﬁsslg#htp?gn(ﬁg%ﬁ%Tert%%)gjtyé D(Ei %gﬁe&?%%(@gg{c ’299 Mol ) in
THE (100 nB)I wasoladdedstds Gpvibses)tia GHLIH runé@t ESDIIZ utthegphefe. rdgwzyl -3, 7- 5

di azabi cycl o[ 3. 3. Oloctane (55 g, 272 mml; step (c¢) abovgsz2 in THE (650
nL) at OE. N’Stﬂé'ﬁlatFf@uﬁ‘éﬁil’fb?@n%sa@@ﬁpl%eﬂd@é“ﬁ/‘@aci|H3n wae 8birred for 12

h at roomt ur Lut ed wi t.h. Et OA 00 nmL) and
brine (300 %ﬁc}%p%{g “Falﬁgeghgaélag§§ ﬁhél\sﬂgféﬂeggl?%?%‘a@aw @Etrea(’ﬁg?&vﬁs the) aqueous
| ayer was exirfaictRdiviht hTEE QA1i6R" Wwas2@1ted |=ﬂ)1th HJ@ (EEOCHJHIP' ﬂ&&e@r gani cs were
dried with Na2SX4, filtered and concentrated in vacuo to afford a

col our | ess idughThe peil| ofiesildloss olov aempye BhOAcAl{lyS0 anil) the didivdted to OC and a
| Msolution of H i.nE20(2 m.) cipitated HC
salt was cotd"SEHEEGAY vari% %5 §8ﬁ%m%ﬁgﬂ1§o‘”§¥\¢%ﬂ}ugl}3@}g (99% of the
sub-tithe cgfﬁ}@ewa,@sg @az@@ cf‘”ﬁﬂéts@o ﬁﬁé b@lmpm&&ér& M&Mﬂ%wﬂa afeP30D) 8 - ﬁ
7.6-7.4 (m 5H), 4.4 6 (bs, 2H), 3.5-3.3 (bs, 4H), 3.3-3.0
(bs, 21), 1dr§151g(13 ang)um oven at 50°C/66 5Pa (0.5 mm Hg) |

'H NMR (300 MHz, CDCl;) & 7.4-7.2 (m, 5H), 4.6 (s, 2H), 3.5 (d, 2H,

T=12.5 Hz), 3.25 (d, 2H, T = 7.5 Hz), 3.0 (dd, 2, T= 7.5, 12.5).

15 (c) 3-Benzyl-cis-3,7-diazabicyclol3.3.0]cctane
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
 LiAIH, (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 séquentially H,O (84 mlL), 3 M
NaQH {84 ml) and H;0 (250 mL). The reaction was then stirred for an
additional 15 minutes and filtered through a pad of Celite® to remov;é: the
inorganic salts. The filtrate was concentrated in vacuo to afford the crude
product. Kugelrohr distillation (85-115°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, CDCly) § 7.3-7.2 (m, 5H),-3.51 (s, 2H), 2.9 (dd, 2H,
I=6.6,12 Hz), 2.75 (4, 12 Hz), 2.7-2.5 (m, 4H), 2.3 (d, 2H, J = 7.5 Hz), 2.0

(bs, 2H).



(e) tert-Butyl hexahydropyrrolo(3,4-c]pyrrole-2(lIH)-carboxylate

hydr ochl oride 20 To a sol ution of 19 MAY 2005
3-benzyl - 7-(tert-butoxycarbonyl)-3, 7-di azabi cycl o[ 3. 3. 0] - oct ane

hydrochl ori de (911 g, 269 nenol; fromstep (d) above) in nethanol (250 nl)
under a N2 at nosphere there was added 10% Pd/C (W w, 9.8 g). The Nz

at nosphere was exchanged for H2 (I armof pressure) and the reaction was
stirred for 18 h. The reaction was filté’ed through a pad of 25 cellulose to

remove the catalyst, The filtrate s concentrated in vacuo to afford an
of f-white soli & rBengydt’-der 7&?@%&9@%9@5)“Pﬁ-%Y'%a@ﬁWIE@IQ-@E’F@ée After’
drying in a va for 18 hat 60C166.5 Pa (0.5 mm Hg) there was
obtai ned 58.0 i st the title conpound as an off-white solid. M:
175-178C. so Rn= Qhdon( 20: d0eR bhiy| CB24b&iEHCE3 3MpOH oo namolHHOHT HFL 9 MAY
2005 68 Ms (CI%Q: mz =213 (MH. 'HNW (300 , CD30D) 8 3.6 (m. 4H),
3.35 (dd, 2H), (@01 mlpmwagHydded1dmpgwiss, t@H) stitred NiRit{oT5 ofHB-beit3GD) 3 156,

81.5, 50.5, 51,2, .43. 8.5 .S c espondi n ree. base .was tai ned by
the fol I ow hig s SRR ooR o &ﬁ@a&oﬁégﬂl’d@ﬁw@d‘ni N Four
equi val ent s of 6s20Pupre addads akang s Uueisaml: BImAlyQfctker . The
m xture was stirred for 2 h, and then filtration and evaporation gave the
base in to qufntiX at atvecgm ebchpef@hepar Abe gpadBion was diluted with EtQAe
-Butyl (1S):2-(4- h -1- hydr o I , 4- |- 2

E |e|r_1|'; ) yﬂ%t é\ylsg @H&p&ﬁ%ﬁiﬁ%ﬁé r@ég )rn]'_],). ( ]i]’ﬁé( %rga%co Pe%/reg %vag[s%parage]dpﬂdr é)et

aside, the aqueous layer was extracted with EtOAc (5'x 200 mL). The

10 combined organics were dried with Nap,SOy, filtered and concentrated in
vacuo to afford a colourless oil. The oil was dissolved in EtQAc (750 mL),
cooled to 0°C and a 1 M solution of HCl in Et,O (275 mL) was added
slowly. The precipitated HC] éalt was collected and dried in a vacuum oven
to afford 91.1 g (99%) of the sub-title corﬁpound as a off-white solid.

15 'H NMR (300 MHz, CDyOD) & 7.6-7.4 (m, SH), 4.4 (s, 2H), 3.8-3.6 (bs,
2ED), 3.5-3.3 (bs, 4H), 3.3-3.0 (bs, 2E), 1.45 (s, 9ED).

(e} tert-Butyl hexahydropyrrolof3,4-clpyrrole-2(1 H)-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 at'rnosphere'was exchanged for Hz {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 S8.0 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,:CHCl3:MeOH:conc. NH,OH).



(a) 4-(2-irnyl net hoxy)benzonitriie The sub-title conpound was prepared in
75% yield according to the procedure described International Pat ent1 g MAY 2005
Application WO 99/3 1100 (i.e. by reaction between, p-cyanophenol

epi chl orohydrin). 20 (b) 4-[(3-Am no-2-hydroxypr opyI ) oxy] benzoni tril e

4- (2- i ranyi net hoxy) benzonitrile (100 g, 0.57 not; see step (a) above) was
added to a m xture of concentrated aqueous anmoni um hydroxide (500 nlL) and
i so-propanol (300 mL). The resulting &l urry was stirred at 25 room
tenperature for 3 days. The reaction mxture was filtered to renove the

i nsol ubl e bM$fCRAuEZ=aR(YRE)fi | trate was concentrated in vacuo to give a

of e sub- (RANScCottEs: CO kS Boism b 30D (eribefigi o8, *0 ¢ 1407

3- (4- cyanoph(sg E - 2- hydr oxypr opyl carbamate A cool ed (0C) sol ution of
4-[ (3-am no- 2-Rydroxypr opyl ) oxyl benzonitrile (fromstep (b) above; 44.6 g,
0.23 nel) i RCTHER (1AL (D,bmfs 1561 81Was0.5! seaterdpwigh di-tent-butyl

di carbonate (53 g, 0.24 m)l) The mixture was 5 stirred at rt overni ght,
after which NaCl was added and the resulting organic .layer separated. The

wat er | ayer S extracte Lth ether .an nbi ned o ani Cs were dried
and concentrﬁ?ﬂé‘ﬂ-“?sﬁo?fﬁ ©PAY YEY t’f”luﬁ%b}ﬁrt}f %ﬁ@%gﬁﬁge ¥Itered through a

plug of si 'Tﬁé"hggfb@ Io?ﬁ?hééﬂw%é'&hs%%dfﬁp@}ﬂ hy%'mﬁl B&livateflh -oft SOPT OPY!

ether to yield e sub-title compoun
2-[(tent- Bqu&@parretﬂm;de)iaahong)]mﬂ} § 6ald mph efh cm;c): méitHayihlxetrh was

met hanesul f onat.e Me nes onyl. chl or 0.195 mol ) was added over
the course HiFredyfay ot§1 c{L@H AEER (56'%) Oﬂ‘ﬂ% £gye (thy tbaB‘EutI?I

3-(4-cy .5 hydroxypropyl carbamate (fromstep (c) above; 51.2
g, O: 17?@%@83%%% ?131(@ _

Preparation B
tert-Butyl (15)-2-(4-cyanophenoxy)-1- (hexahydropyrrolo[3 4-clpyrrol-

2(1F)-yImethyl)ethylcarbamate

15
(a) 4-(2-Oxiranylmethoxy)benzonitrile
The sub-title compound was prepared in 75% yield according to the
procedure described International Patent Application WO 99/31100 (i.e. by
reaction between p-cyanophenol and epichlorohydrin).

20

(b) 4-[(3-Amino-2-hydroxypropyl)oxy|benzonitrile
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-propancl (300 mL). The resulting sinrry 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.



4- (di met hyl am no) pyridine (1.3 g, 10.6 mmol) in pyridine (250 m_) kept
under an inert atnosphere. The reaction m xture was stirred for hiag ¥ 7005
before water and DCM were added. The organic |ayer was separated, ﬁ‘
with water, dried (MgSO4) and concentrated in vacua to yield 20 68.1 g
(100% of the sub-title conpound. (e) tert-Butyl

2-[ (4- cyanophenoxy) net hyl ] - 1-azi ri di necar bokyl ate A cool ed (0C) sol ution of
2-[(tert-butoxycarbonyl)am no]-1-[(4- cyé?‘no- phenoxy) met hyt ] et hyl

met hanesul f ona d) : 215 82 6 nmol ) and

t et rabut yl ammo e ACEM (100 L) was

treated with 5 . _lﬂg%g at ere. The
resulting m xt%r%@swgﬁggé%’%ﬂg({ﬁg ﬂléj%lr%er ur‘gg)r?/éa#sT Xﬁ’])bv\ll%)néﬁ]omed to

rise to it ovefro&@@teﬁ (B) 2b@, Yheng exts aedlpth WHEh BLOqN.S L'Bfei organi c | ayer
was washed with water and concentrated.in vacua to give 30 a resi due t hat

was purified U—»peaéqﬂ with Cbﬁﬁ?érbﬁt}dgil%ﬁghgﬂﬂ(ﬁfd(i%goﬁ?@ﬁml nellle GiNwe WO05 70

SUb- U1 1§ e ComGl RGeSV AR e 4P Bhfpeliing Shetilo 92V 11
(29)-2-[(4- cqu@sﬁa@man‘%@walerlaﬁwals@kﬂ@&@&@ﬁﬁ)&h@e&%ném%nﬁ%dt't'e

conpound was prepared according to the procedures described 1 n steps (a) to
(e) above for drgmisyntrhesicsd aod comneutrbtﬂﬂyﬂ vaup ( Aheyemmbiipeoid K30) g) waat hyl ] -

Rkl ST N RO G P

t et rahydr opyr .l AsifklRY fgth oF b BH): &hggﬂql xyl ate tort-Butyl
hexahydropysol o[ g E]\pyrrg g % H) - car b@({/el at 9grochl oride (10 g, 0.04

nol ; see Rmeparatlon A above) and triethyl am ne (14 raL, 0.1 nol) were

mxed in CHC 15 succi.nim.de (11 g, 0.044
mal ), dissolv @ %OXY)methyl ethyl (119

methanesulfonate

Methanesulfonyl chloride (22.3 g 0.195 mol) was a&ded over the course of
1.5 hours to a cooled (0°C} sclution of fert-butyl 3-(4-cyanophenoxy)-2-
15 hydroxypropylcarbamate (from step (¢) above; 512 g, 0.177 mol} and
4-(dimethylamino)pyridine (1.3 g, 10.6 mmol) in pyridine (230 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 (MgSO,) 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-{(ferf-butoxycarbonyljamino]-1-[(4-cyano-
phenoxy)methyljethyl methanesulfonate (from step (d) above; 30.6 g,
25 82.6 mmol) and tetrabutylamrmonium 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 stired, and the temperature
was slowly allowed fo rise to rf over for 4 h, and then extracted with ether.
The organic layer was washed with water and concentrated i vacuo to give

30 a residue that was purified by column chromatography (dichloromethane



0-5C. The m xture was allowed to slowy reach zoomtenperature and was
stirred at rt for 5 h. The reaction m xture was washed wth water, qrgimifmﬁ
(Na2SO4) and evaporated, giving the sub-title compound in quantitative
yield. 20 13C NWR (CD3C13) 5 155.01, 155.64, 136.99, 128.71; 128.22, 128.13,
79.80, 67.12, 50.30, 49.88, 41.76, 28.71. (h) Benzyl

hexahydr opyrrol o[ 3, 4-c] pyrrol e- 2(1R) - car boxyl ate Benzyl tert-butyl

t at rahydr opyrrol o[ 3, 4-c] pyrrol e-2, 5( 119, 3H)-di Garb oxylate 25 (40 innol;
fromstep (a) ahove) s dissplved in ethyl acetate. Ethyl acetate

sat ur at ed wictHn c18(3@¥51(1@@@n gmy@ethyh et ardioto-Bmaykeiber gavaiiel e  reachi ng

roomtenper 1L e rated and the product was dissolved
i n CH3CN. é%‘ﬁfﬁgﬁgmﬁdﬁﬁ&mﬁﬁ%ﬁv%ﬁ?@L) wer e added. The mi xture was
stirred for 2 h, before being filtered and evaporated to give 1 9 MAY 2905
71 8 g (82% of the subtitle conmpound whi ch was used w thout further

purificati off)iter-BueylneXt2-Sidegyanephenpsnmathyl]-1-aziridinecarboxylate

5-1(ZS) - 2- t,- byt b | i -3-(4- h - 5,

o opy | haxalparUBIET SrBp e B b EPEEL S TRE C8 R P areiteg |
25)-2-[(4- &ZSIVE ks 5 9.1 | ;

gee) st eL( ( Oﬁg%o g;a ?%ﬁ@g}/%ﬁﬁ;ﬁé ¢ %exah&%ﬁ%% Eerr glg%?géﬁté%%?%%%ggﬂ i o

2( 1H) - car boxyptlgflel €2iridegarbdxdlarmmbiit usieg (§)-6p-¢Hihladvhyédiin Wwapladbssol ved in
i sopr opanol %{130 iLE (%%lld].was Si rred at 56C for 24 h. The solvent was then
10 evapor at StEPISHFOBY TP SR @ pur i fi ed by chromat ogr aphy on silica (ethyl

acetate, 0-5/0 MeOH eluant), giving 3.8 g (80% of the sub-title conpound.
M5 (ES): mlz = 521 (MtH)+ {j) tert-Butyl (1S)-2-(4-cyan
henoxy) 1¢ - ({28 Bahyyd ropputyd kafalydeopypyiof b -cldwr¢-2H(VHBEDhy| ) et hyl carbanmate B -
enzyl 5-[(25)-2-[(tent-butoxycarbonyl)am no]- 3-(4-cyanophenoxy) -
dicarboxylate
tert-Butyl hexahydropyrrole[3,4-c]pyrrole-2(1H)-carboxylate hydrochloride

(10 g, 0.04 mol; see Preparation A above) and trethylamine (14 mL,

0.1 mol) were mixed in CHCl; (100 mL). N-benzyloxy-carbonyloxy
15 succinimide (11 g, 0.044 mol), dissolved in CHCl; (100 mL), was-added at
0-5°C, The mixture was allowed to slowly reach room temperature and was
stirred at 1t for 5 h The reaction mixture was washed with Watef, dried
(Na;SQ4) and evaporated, giving the sub-iitle compound in quantitative
yield.
20 BC NMR (CD;Cl;) 8 155.01, 155.64, 136.99, 128.71, 12822, 128.13,
79.80, 67.12, 50.30, 49.88, 41.76, 28.71.

(k) Benzyl hexahydropyrrolo[3,4-c|pyrrole-2(1H)-carboxylate

Benzyl tert-butyl teﬁahydropyrrolo[3,4—c]pyrrole-2,S(IH,?;H)-dicarboxyIate
25 (40 mmol; from step (a) above) was dissolved in ethyl acetate. Ethyl

acetate saturated with HCl (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 b, before being filtered and evaporated to give



propyl ] hexahydropyrrol o[ 3, 4-c] pyrrol e-2(1R)-carboxyl ate (3.6 g, 6.9 mmol;
fromstep (i) above) was dissolved in ethanol (300 nmL of 95% and MAY 7005
hydr ogenat ed over 5% Pd/ C (w w). The reaction was stopped when the 2(9

t heoretical amount of H2 (173 niL) was consunmed. The mi xture was filtered
(through Celite(D) and then evaporated. Purification by chromatography on
silica (DCM 5% McOH eluant) gave 1.7 g (63.6% of the title conpound. 13C
NVR (CD3C13) S 161.86, 155.48, 154.42, #36.81, 133.91, 128.36, 127.84,
127.73, 118.99, 115.21, \104.22 79.69, 68.14, 66.64, 60.28, 5520, 25 51.72,
48.72, 42.04, 4% 067008t 45e wetiflegempeupd —whigh waa-med withauaviugbes 72
Preparation C 44} - - i xyphenoxy) - 4- hexa. hydropyrrol o[ 3

, 4-c] pyrrol - 2(1;)?;‘{1#i &}tgoél lgfﬁlgﬁlﬁéﬁﬁbni trile 5 (a)

4-[1- (3, 4- Di net hoxyphenoxy) - 3- but enyl ] beuzonilrile A cooled (0C) m xture of
4- (1- hydr oxy- 3-but enyl ) benzonitrile (14.6 g, 84.3 mmtl) and

3, 4- di net hoxy i (5 928)- [ (tarzdumxpasbynyljantiop 131(é cy&E@bemixy) was treat ed
with tributyl phosphi ne (.32.14 of 97% purity,. 25.6 g, 126.4 mmol),
fol | oned by 1PiCE s ebniadey aPg s ) FHP0YIYE o0 126.4 mmol ). After
addi ti on was f sat herd 1 FokeRe tenperature
rose to 15C, ,%\égg?'flﬁ%ggg ?E%gﬁﬁk Eésﬁogyd)g%ééﬁ)? %@%ﬁ?@%{gﬂbﬁ@%ﬁ%%ﬁ ‘ure stirred
at rt over ni ghtl. mited; eetdp(fh abeve)fantiriconylyhphbghbpyecio®d dipywas:-t hen
renoved by filération a‘%g %he filtrate concentyated in vacua £ tq give 65.8 g
of crude proddd#D-cRREY RS (pit igflgédlwl;c??%%’t@glah%ww dssoliefiiza gel

eluting with ; @ﬁﬁ I . Fehd 1% b- title

conmpound. (b) {Sgﬁ#ﬁgf%(i Drs%t51 6“§<a§%ﬁﬁ%ﬁ§§@9¢?§agélx;%%tsg}‘%%E%g%%l? rile

Bor ane- metihy| ewipbfatefe Theptakct #aMpurified herchrdratoptaph 2nreiids) (etBd added
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)-ylmethyDethylcarbamate
Benzyl 5-[(25)-2-[(tert-butoxycarbonyl)amino]-3-(4-cyanophenoxy)-

propyljhexahydropyrrolo[3,4-cjpyrole-2({1 H)-carboxylate (3.6 g, 6.9 mmeol;
from step (i) above) was dissolved in ethanol (300 mL of 95%) and
hydrogenated over 5% Pd/C (w/w). The reaction was stopped when the
20 theoreti;;al amount of H; (173 mL) was consumed. The mixture was filtered
(through Celite®) and then evaporated. Purification by chromatography on
silica (DCM, 5% MeQH 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 (BS): m/z =387 (M+H)"



20 dropwi se to a cooled (-5C) solution of 4-[I-(3,4-dimethoxyphenoxy)-3

but enyl ] benzonitrile (fromstep (a) above; 17.6 g, 56.8 mml) in drngHEf 2005
(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 to warmto rt. Stirring was 25 conti nued
for a further 3.5 h at this tenperatusre before water (22 nL) and sodium
perborate tetrahydrate (11 g, 66 nmol  wer e added.. The bi phasic m xture was
stirred for 2 h Ex ri before the water |ayer was separated and extracted

w th ether. ned organlc layers were washed with brine, dried and
concentr at ed i I3 2B ] y 19 MAY 2005 73
chr omat ogr a \y ate . heptane
(5:25:70) t Ibyaqe]h&niéhlﬁrﬂg (77% of the sub-title corrpound (c)

4- (4- Cyanophenyl) -4- (3, 4- di nmet hoxyphenoxy) butyl nethanesul fonate 5 A

sol ution of nethanesul fonyl chloride (3,4 m, 5.0 g, 44 nrnol) in DCM (15

n) was gﬁ 4-[1-(3, 4-
di et hoxg}1 as —om step (b) above; 11 g,
34 mmol ) ang it fem@ynhﬂgmee? oL (ﬁhﬁdﬁxyéoalﬁemkﬁzd 4659 m), during

whi ch addition the tenperature did not rise above 2C. io0 tlrrlng was
continued a$4.betwsbnagd Sxdrdba:thoxyphenolr (Wef 2 Ripkfone)wat trluensas added. The

Lot and ChoR e ot bestfT Rt R LRte i RN S il o R Boiy el i o ()
tort-Butyl iﬁségoizls %@:ﬁeghmwea% ﬁa4c&bmemeﬁwaﬁ{§eﬁmﬂet{§ylslg,

hexahydr opyrrol’o[ 3, 4- c] pyfrol e- 2( 1H)- car boxyl at
4-(4- Q/mopl%rﬁ/m)mal)(&fm‘dddmuhowmmmm@xythbmcqptzommaueembk@ndte (1.12 g,

yrr ol o- 2( 14 BT RO 1 46, ASHbHiP Pat 6P AL S0P SHCA above) and
and the mixture stirred at rt overnight. The precipitate of tributylphosphine
oxide was then removed by filtration and the filtrate concentrated in vacuo
1o give 65.8 g of crude product. This was purified by chromatography on
15 sgilica 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 [benzonitrile
Borane-niethyl 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]benzonitﬁle (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. Stiming was |
25 continued for a further 3.5 h at this temperature before water (22 mL)‘aﬁd
| 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



20 Cs2CB were mxed in CH3CN (30 nL) and stirred at rt for 3 days. The

m xture was than filtered and evaporated. Purification on silica (etW@AY?ﬂ
acetate : l\/t:C]—I (9:1) eluant) gave 0.9 g (60% of the sub-title conmpoun R}S
(ES): mz = 522 (MtM 25 {a)

4-11-(3, 4- D| met hoxyphenoxy) - 4- hexahydr opyrrol o[ 3,4-c]pyrrol -2(1H)-

yl butyl ] benzonitrile tert-Butyl

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

(%) abovey wasc AP ERRETRY o Gl S B BB Bl D epiRae o001 el

30 to OC. Ethy{s-anetabeiddd4! T, Ltj’f&h@ﬁgb\l\ﬂﬂd’lcmgs HC was added and 1 9
MAY 2905 74 tLe mx)'?ur%]e vvasmééfgrre)d at rt for 4" h. The m xture was

evaporated and then dissolved in CH3CN. K2CO3 (1 g) and water (0.05 nL)

wer e added andS r%flltered of
and the sol vent® ORF'E | e conpound.

: BOB/PS b3
5 MG (ES (Oyﬁge yrrol
(314 0] pyr rol 20Ty E’yf%%%&lﬁ%@@%%ﬁ“a.d@oiﬁ? Iﬁ%ngg[étrﬁf“ﬁ“’w Ry Bty

5- (2S)-3-(4- c@lénmlheww;a)id@d rsyaﬂxszyqoraopydﬂedhe(xﬁ“r@bdmxtum/rdfo# [D(?[@-
4-c]pyrrole-2 (1H -c arb o Oxi r.any/| met hoxy] enzonltrl le (4. 36
g, 0.025 nol; ‘%F’@l_%@i‘ e&QXYd‘ég‘éf&ioF%E ﬁbffnﬁf’%lﬁlﬁlﬁt Bam s 2B0¥8i cation WO
99/ 31100) and te 1

hexahydr opyrro FB 3%%“ >)r ?%cf ér}%tﬂllgﬁl-l%g l%%(’yﬁ'azt & 58'.621%1,10%%%C%t ;
Preparation A(abonk) dueing whickchdditinsthertepanaturaniid sivt rsedbate GOC

overni ght. The saolvent was evaporated and the product was purified by flash
chr omat ogr ¥phySteHnE #a ¢antigiegat %@Woﬁepﬁ? By 1C He & mrtaor 4 dopalpreryater

was added. The resulting organic layer was separated, and washed with

{h

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]-

hexahydropyrrolof3,4-c]pyrrole-2(1H)-carboxylate
4-(4—Cyanophenyl)~4-(3,4-diﬂiethoxyphenoxy)buty1 methanesulfonate

(1.12 g, 2.8 mmol; see step (c) above), ter-butyl hexahydrop‘ynolo[3,4-c]—

pyrrole-2{ LH)-carboxylate (0.59 g, 2.8 mmol; see Preparation A above) and
20 Cs;C0O;z were mixed in CH3;CN (30 mL) and stired at it for 3 days. The

mixture was théznt filtered and evaporated. Purification on silica (sthyl

acetate : MeQH (9:1) eluant) gave 0.9 g (60%) of the sub-title compound.
. MS (BS): m/z = 522 (M+H)*

25 () 4-[1-(3,4-Dimethoxyphenoxy)-4~hexa_hydropynolo[3,4—0]pyrro]-2( 1.H)-
ylbutyl]benzoenitrile |
tert-Butyl 5-[4-(4-cyanophenyl)-4-(3,4-dimethoxyphenoxy)butyl|hexa-
hydropyrrolo[3,4-c]pyrrole-2{14)-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 HCI was added and



This gave 1.2 g (88% of the sub-title conpound. 20 [Db)

4-{[ (2S}- 3- Hexahydropyrrol of 3, 4- c] pynol - 2(1H) - y1- 2- hydroxypropyl ] 19 MAY 260

oxy}benzonitrile The title conpound was prepared in 90%vyield according to

the procedure described in Preparation C, step (e) above, using tert-butyl
5-[(2%)-3-(4- 25

cyanophenoxy) - 2- hydr oxypr opyl ] hexahyd§opyrrol o[ 3, 4-c] pyrrol e-2(1 B)
carboxylate (0.9 g, 2.3 muol; see step (a) above) in place of tent-butyl
5-14- (4 cy Hﬁﬁﬂy X $Hﬁ%% V, V. rolo[3
,4-c] - pyrrg e-2 1%1}/%%?%%%‘; %g‘@ﬁ:{;ﬁgﬁ% é% év%fﬂg%ge{&aa?{dgrﬁé’r&

4- [ ( 3- Hexahydilsopyd 10 CoI;{"BI. , K4:0] ﬁy@)cﬂndzwaltkﬂ(OwiomﬂpyNe)r@aadbd]aﬁaﬂg@nltr| le (a)

4- (( 3- Hydr oxypropyl ) anm no ]benzonltrlle 5 A mxture of 4-fluorobenzonitrile

(12.0 g, 99H1LXMWS§H§'G@ fed Ko-The %@}téﬁiéﬁﬁwﬁlte@d & agd thezokyant Wasvas stirred
at 80C under n |n a o rs_bef re wat er (150 nalL) was

added. The m ate %%Wﬁ@ﬁ ?&%ﬁ CilI{lpO was then extracted with
di et hyl et hgis (E@;)enpggam@,j%ér was separat ed, dr| ed (Na2st4), filtered

and concentrated’'in vacuo to yield 17 g i0 (97% of the title conpound as
an oil that crystallised upon standing. (b) 3-(4-Cyanoanilino)propyl

4-rraet hyl benzenesul fonate A cooled (0C solution of
4-1 ( 3- hydro%ﬁﬁﬁgﬁp—)im no] benzonitri I e (from step (a) above; 17 g, 96.5
mol) in dry M@ 1) VE ; heny-d Wil&mpe (9.8 g, 96.5

mol ) and ther ( 2 The mxture

was sti rredom}b@ﬁcﬁmnlfgo m nutes before Dbei ng concentrat ed in vacuo, Water
(200 nL) was added to the residue, and the aqueous sol ution was extracted
with DOM The organi c phase was dried (Na2SO4), filtered and concentrated

in vacuo. The JeaulisngHeRtAbenophenoxy)-2-hydroxypropyljhexzhydro-
pyrrolof3,4-cpyrrole-2(1H)-carboxylate
4-[(28)-Oxiranylmethoxy]benzonitrile (4.36 g, 0.025 mol; prepared as
described in Intemmational Patent Application WO 99/31100) and tert-butyl
15 hexahydropyr.rolo[3,4-c]py1r01e-2(IH)—carboﬁylate (6.2 g, 0.025 II.l.Ol; see

Preparation A above) were mixed in isopropanc! and stirred at 60°C
overnight. The solvent was evaporated and the ﬁroduct was purified by
flash chromatography on silica, eluting with ethyl acetate 10% MeOH.
This gave 1. 2 g (88%) of the sub-title compound.

20 _ _ ‘
(0) 4-{[(25)-3-Hexahydropyrrolo[3,4-c]pyrrol-2(1 H)-yi-2-hydroxypropyl]-

oxy}benzonitrile

The title compound was prepared in 90% yield according to the pfocedure
described in Preparation C, step (€) above, using tert-butyl 5-[(25)-3-(4-

25 cyanophenoxy)-2-hydroxypropyllhexahydropyrrole3,4-clpyrrole-2(154)-
carboxylate (0.9 g, 2.3 mmol; see step (a) above) in place of zerz-butyl 5-[4-
(4-cyanophenyl)-4-(3,4-dimethoxyphenoxy)butyl]hexahydropyrrolo{3,4-c]-
pyrrole-2(1.H)-carboxylate.



20 was purified by crystallisation fromiso-pxopanol to yield 24.6 g (77%

of the sub-title conpound. (c) tert-Butyl 5-{3-[(4-cyanophenyl)am P@]MAY 2005
propyl } hexahydropyrrol o[ 3, 4- c]pyrrol e-2(1H)-carb oxylate 25

3- (4- Cyanoani | i no) propyl 4-nethyl benzenesul fonate (1.98 g, 6 =01; see step
(b) above), and tert-butyl hexahydropyrrol o[ 3, 4-c]pyrroie-2(IH- carboxylate
(1.49 g, 6 mmol; see Preparation A abov was mxed with K2CO3 (1.93 g, 14
mol ) and CH3CN (100 nmL) and then stirred at 50C overnight. The sol vent was
evaporated and, the product was purified by 1 9 MAY 2005 76 chronatography
on silica (DO%%%QEZO 1)) to give 1.83 g (82% of the sub-title
conpound. (d) 4_ e

4-1 ( 3- Hexahyd‘jr Onltl.11-85n|trlle
The title conpound was prepared in quantitative yield according to the
procedure described in Prepara |on step..(e) above, using tort-butyl 5-[3-
[ (4= cyanophen;ﬁ«‘il)) Brdydpsmrryaeies BeazERys ol o [ 3, 4-c] pyrrol e-2(1H)-

car boxyl at e e o] ht 4- cyanophenyl

FLL SR o
carboxyl ate. Brepas@atso £

(1H) - yl>let hoxy?b%ﬁgomtrl e 15 ?4 (2- Blr%(grmet hox?/) beng%r?:h?rslplgzreA m xture

of 4- cyanophefiar 3 1 @8s pefpre orager migreeddad ﬁh@mlﬂllﬁ‘: W@$ Mlewred to
, 2-di br onpet ha st.irred under
refI ux overni § ‘Fﬁrﬁo%i %%ﬁ%‘%l %I?)C?edlwlgﬁeg\lﬂl&ﬁat%&at ‘?ﬁ]fﬂélﬂlc I%Y%."‘(Fé 30.2 g 20
(45% of the sdfardtéd |Ric@qQMAORODY, fitkeg hnWasnskm@died & NaLo taihe17 g
16 (97%) of the title compound as an oil that crystallised upon standing. ‘

(b) 3-(4-Cyanoanilino)propyl 4-methylbenzenesulfonate

A cooled (0°C) solution of 4-[(3-hydroxypropyl)amino]benzonitrile (fom

step (a) above; 17 g, 96.5 mmol) in dry MeCN (195 mL) was treated with
15 trethylamine (9.8 g, 96.5 mmol) and then p-toluenesulfonyl chloride

(20.2 g, 106 mmal). “The mixture was stirred at 0°C for 90 minutes before

being concentrated in vlacuo. Water (200 ml) was added to the residue, and

the aqueous solution was exfracted with DCM. The organic phase was !

dried (NaySO,), filtered and concentrated in vacuo. The resuliing residue |
20 was purified by crystallisation from iso-propanol to vield 24.6 g (77%) of

the sub-title compound.

(c) tert-Butyl 5-{3-[(4-cyanophenyl)amino]propyl } hexahydropyrrolof3,4-

clpyrrole-2({1 H)-carboxylats

25.  3-(4-Cyanoanilino)propyl 4-methylbenzenesulfonate (1.98 g, 6 mmol; see
step (b) above), and tert-butyl hexahydropyrrolo[3,4-c]pyrrole-2(1H)-
'carbexylate (1.48 g, 6 mmol; see Preparation A above) was mixed with

- K,C0;5 (1.93 g, 14 mmol) and CH3;CN (100 mL} and then stirred at 50°C

overnight. The solvent was evaporated and the product was purified by



purification. (b) tart-Butyl

5-[ 2- (4- cyanophenoxy) et hyl | hexahydr opyzrol o[ 3, 4-c] pyrrol e- 2(1H)- cag?mlzﬂﬁﬁe
25 The sub-title conmpound was made in 91%yield according to the pr r
described in Preparation E, step (c) above, using 4-(2-bronpethoxy)-
benzonitrile (see step (a) above) in place of 3-(4-cyanoanilino)propyl 4-
net hyl benzenesul fonate. 1 9 MAY 2005 77 (c) 4- 2-Hexah dro olo 3,4-c of-2 1
| et ho )benzonitrile The title conpour‘?é was nmade in 100% yield according to
the procedure described in. Preparation C _step (e) above, usi ntg tert-butyl
5- [ 2- ( 4- cyafromatography on silica (DCM : MeOH (20:1)) to give 1.83 g {82%) o :
phenoxy) et hyl dra ol o[ 3,4-c] pyrrol e-2(1B)-carboxyl ate (see step 5
(b) above) %ﬂlﬁgsbﬁgggeycg F@eéw butyl 5-[4-(4-cyanophenyl)-4-(3, 4-di met hoxy-
phenoxy) but yl ] hexahydr opyrrol oj 3, 4-c] pyrrol e-2(1 H) -carboxyl ate. Preparation
G 4-[{3- Hexahydropyrrolo [3,4-c]pyrrol-2 (1H) -yl propyl)sul fonyl]benzonitrile
10 (a) 4-[(8) Bi@@&bwrvsmtﬂa[éﬁ—lcbyma(1@-V1®roqoyﬂﬁanﬁm]bem-

4- cyanot hi ophenol (20.8 g, 154 mnol), 1, 3-di bronopropane (155 g, 0.77 nol)
and” K2COB (=3 g, 154 mol) in MCN (300 nrL) was refluxed overnight.
Filtration zleTeTar-R oY v v : Il athat

crystalli segﬂ‘g\/r?gﬁ tr- atdggnm%; ﬁ%ﬁ&@%ﬁ?ﬁ?%ﬁ% sB mme%?%brléggﬂgttg by
filtration procghwe dedeeibsd e Pidpheticnrf)atapd(e] 24ove, gsing 284-buld5-{3-

4-1(3-Br ormgar opyl ) sul fonyl ] ben}éa}ni tr ijloie 3- Chl gr operoxybenzoic acid (44.9 ¢
of 70% 182 {fspinoniaeymaBairsPRyiipxassirepy Eplelbet-alpyroty2délut i on of
4-[(3-bronmo , I el Q st ep [ n 23.4 g, 91
mol) i n DO R L SR A Ar S a okl PR BB T 0 o
the resu ting paaatpokatienbihverdenilydropyeold[b ledparole-2(1H)-

carboxylate.

Preparation F
4-(2-Hexahydropyrrolo[3 4-c¢lpyrrol-2(1H)-ylethoxy)benzonitrile

15
(a) 4-(2-Bromoethoxy)benzouitrile
A mixture of 4-cyanophenol (35.7 g, 0.3 mol), K;CO4 (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 302 g

20 (45%) of the sub-title compound, which was used without further

purification.

(b) tert-Butyl 5-[2-(4-cyanophenoxy)ethyllhexahydropyrrolo{3,4-c]pyrrole-
2(1H)-carboxylate

25 The sub-title compound was made in 91% yiéld according to the procedure

described in Preparation E, step {c) above, using 4-(2-bromoethoxy)-
benzomitrile (see step (a) above) in place of 3-(4-cyanoanilino)propyl 4-

methylbenzenesulfonate.



was concentrated in vacua to give a residue that was shown (by NWR

anal ysis) to contain 25% sul foxide in addition to the desired produgtg Ma_\hmﬂﬁ
25 residue was redissolved in DCM (250 nL), additional 3-chloroperoxy-
benzoic acid (5.6 g of 70% 23 mmol) added, and the m xture stirred for 30
nun. Di net hyl sul foxide (20 mml) was added to destroy excess rnCPBA before
the DCM sol uti on was washed w th agueous NaHCO3, separated, dried and
concentrated in vacua. This gave the subititle 30 corrpound in 76%vyield. 1

9 MAY 2005 7s (c) tert-But
5-{3-[ (4- cyano@héﬁ?’rﬂ@f@hf’fﬁﬁym@pﬁﬁoﬁciﬂ}@%ﬁﬁb‘%ﬁvmaﬂbeﬂzom:nbs] pyrrole-2’

1 b I b-titl 75% d di
(o the " pr ovedbiTUECRRPBLE M PRuBalat 1A e R iris abovibodiing a1 (3. 5
bromopr 0py! ) s uldsomed Aemepnbiibd L2 spee) bR (:5&}1%3?%%1'51 0} 2GR0t 3- (4-

cyanoani | i no) propyl 4- net b enzen fonaf

4-1(3- Hexahydrpimymxﬁéﬁl&ff}hﬂcahwkyopmblom Sdfpyyiode-ofiyh) b dgiut [enze nitrile

lo The title conpound was na in 100%.vield according to the procedure
descri bed in Féb)eﬁh%ﬁ i Bnplece §§ efﬁ?‘f(béljfyla%%é‘* -CYATORBeRYR £+ ?b&tcgvmemm- [ (4-

h I 2(1
carboxyl at e ( SLeEEYURRY IR AR ANBLRUA SR Ry R 210
5-14-(4- cyanophenyl)

4- (3, 4- di met hoxyphenoxy) but yl ] hexahydr opyrrol o 3, 4-o] pyrrol e-2(1H)- 15
ear boxyl at e. _@Mén H 4- (2 Hexahydropyrrol o [3,4-c]pyrrol-2
0|

(1R) -yl et hoxy),i hox i SO ht hal onitrile
The sub-titl e4 st mz mlﬁ" pr ocedur e

descri bed fgn Preparation F, step (a) "above, using 4-hydroxy-

.——.l' ¥

2-
-ylanonsqﬁsl

A6l
/UleluUl. IUIIIU U

(a) 4-[(3-Bromopropyl)sulfanyl|benzonitrile
A mixture of 4-cyanothiophenol (20.8 g, 154 mmol), 1,3-dibromopropane
(155 g, 0.77 mol) and K,C0; (21.3 g, 154 mmol) in MeCN (300 mL) was

refluxed overmight. Filtration and evaporation of the solvent gave a brown

1s  oil that crystallised when treated with EtOH. The crystals were isolated by
filtration to give the sub-title compound (24.5 g, 62%).

(b) 4-[(3—Bromopropyl)sulfonyl]benzonitrile
3-Chloroperoxybenzoic acid (44.9 g of 70%, 182 mmol) was added slowly

© 20  toa coaled (0°C) solution of 4-[(3-bromopropyl)sulfanyl]benzonitrile (from
step (a) above; 23.4 g, 91 mmol) in DEM (250 mL). The mixture Wasﬂ then
stirred at rt overnight, and the resulting precipitate filtered off. The filtrate

was concentrated in vacuo to give a residue that was shown (by NMR
analysis) to contain 25% sulfoxide in addition to the desired product. The

25 residue was redissolved in DCM (250 ml), additional 3-chloroperoxy-
benzoic acid (5.6 g of 70%, 23 mmol) added, and the mixture stirred for

30 run. Dimethﬂ'mﬂfoxide (20 mmol) was added to destroy excess
mCPBA before the DCM solution was washed with aqueous NaHCO;,

separated, dried and concentrated in vacuo. This gave the sub-title

30 compound in 76% yield.



i sophthalonitrile in place of 4-cyanophenol. 25 (b) tert-Butyl

5-12-(2, 4- di cyanophenoxy) et hyl | hexahydr opyrrol o[ 3, 4-c] -

pyrrol e-2(i R)-carboxyl ate The sub-title conpound was nade in 7596yie18pmv2m5
according to the procedure described in Preparation E, step (c) above,
usi ng 4-(2-bronoet hoxy)- isophthalonitrlle (see step (a) above) in place of
3-(4-cyanoani |l i uo) propyl 4- 30 nsethyl benzenesul foaate. 19 MAY 7005 79 (c)
4- (2- Hexahydrop ol o[ 3, 4-c] pyrrol - 2(1Hi® yl et hox )isophthalonihile The title
conpound was nmade in 80%yield accordlng to the procedure described in

Pr epar at i on (0, ety &) 3dﬁb@ﬁﬁﬂcﬁbw@Suhﬂm’bd]nf@rml}mhﬂ’dfapm@m25 %

di cyanopheno etlh¥ ].hexahyd yrrol o[ 3, 4-c] pyrrol e-2(1H) - car boxyl ate 5 (see
step (b) ab&i@ﬁﬁ—gﬁwt butyl 5-[4-(4- cyanophenyl) 4 (3, 4-di -
et hoxyphenep) bt hekalvds ons TRLOES) o Cl iglendlotdin ylate.

Preparation I 2-(Ac, tyl imethyl ethyl” ITHim -Cc arboxyl

ate to A m ytaveduef desdmioddony Eepaﬁhmi PE 0 mydp e{c)ata&bee(?nsﬁz@ g -[(25.3 mmol ) and
1,i'-carbonyl diimdazo in DCMwas stirred for 8 h at

rt. The Fix ERI@OER@ES’IfSIHLfﬁ la%ﬁﬁlé%lmléd(% S@pcgbésa@evel)egwiacamf Iéht ed to 100C
over ni ght . o?nfﬁ% %ﬁgﬂ&aﬁ:@h&&lﬁﬁf# gvacua before ether and water

wer e added hase S Ssepara , dried and concentrated in is
vacuo. The resultlng re5|due was purlfled by chronmat ography on silica gel,
eluting with THE : hegtane (1 1 to glve the title conmpound in 20%vyi el d.
Pr epar at i on{d® 4{HexehydrapyiglpEt hglpyireliZ glotapyisuldembibedat e 20 A mi xture
of 1,1'-carb | di i m dazole (5 g, 31 nml) and 2- hydr oxy- 2-

met hyl pr opa Ftrile (2.6 g, 31 nmol) in DCMwas stirred at rt overnight.

Vater was agpediandnifan®@reganhedd ayenovesicReRRbaligs to dhd gtbceiadSO4) and
described in Preparat_ion C, step (e) above, using tert-butyl 5-{3-[(4-

2

cyanophenyljsulfonyl]propyl} hexahydropymolo{3,4-cipyrrole-2(1H)-
carboxylate (see step (c) above) in place of tert-butyl 5-[4-(4-cyanophenyl)-
4-(3,4-dimethoxyphenoxy)butyljhexahydropyrrolo(3,4-cjpyrrole-2(1.5)-

15 carboxylate.

Preparation H
4-(2-Hexahydropymolo[3,4-clpyrrol-2(1H)-ylethoxy)isophthalonitrile

20 (=) 4»(2-Bromoeth0xy)isophthalonitrile

The sub-title compound was prepared in 64% yield according to the
procedure described in Preparation F, step (a) above, using 4-hydroxy-

isophthalonitrile in place of 4-cyanophenol.

25 (b) tert-Butyl 5-[2-(2,4-dicyanophenoxyethyljhexahydropyrrolo[3,4-c]-

pyrrole-2( IHJ—carboxylatc.

The sub-title compound was made in 75% yield according to the procedure
described in Preparation E, step (c) above, using 4-(2-bromoethoxy)-
isophthalonitrile (see step (a) above) in place of 3-(4-cyanoanilino)propyl 4-

30  methylbenzenesulfonate,



concentrated in vacuo. The xesulting residue was purified by chr omat ogr aphy
on silica gel, eluting with ethyl acetate, to give 2.7 g (509 Qlfshﬁﬁnna
title conpound. Preparation |IC 2-(4-Mrpholinyl)ethyl IHim dazol e-|
-carboxylate A m xture of 1,1'-carbonyldiimdazole (6.5 g, 40 nmol) and
2-(4- 30 norphoiinyl)-1-ethanol (5.0 g, 38.1 nunol) in DCM (200 nL) was
stirred 1 5 MAY 2005 so for 22 h at rt. Ether (400 nL) was added and the

m xture was washed with water. The wat &P | ayer was then extracted with DCM
The conbined or an| ¢ Iayers ver e dried over_Na2S04 and evaporated to give

6.0 g (70% ofc) fHé-Hexahpdionksn 4'}P¥fé1¥é¥fé}Y1@FhOEY7BSC(PMhahnlmﬂmyl ) et hyl
1H i ni dazol by The ti 100% I d
ording to tlaeﬁr DA TSPl i, D e BB v @

according to t

2- (4-pyridinylgesd ’@édhxﬁ dritid acey & . &% hanol .
Preparation M I\is[% (2- ngt oxyet hoxeg‘t@ &Bv-fﬁ@%g%ggipu-%g&%gggm de The

title corrpouncﬁlmophmaybﬂhyljheaﬂ%cyowmleﬁdew}ﬂmglet%lﬂhea@bmeﬂéur e is

Dl ace. of 21 4% proI(PhgP oL Sauaiesort A stk 3k e ox PGty
- |
LA by b R BB Bed BRI YGRS el e )ﬁ&@ocnafbwlm

2-(1-pi perazinyl)-1-ethanol (6.5 g, 0.05 nol) in DCM (5 mL)

Preparation [
2-{Acetyloxy)-1,1-dimethylethyl 1H-imidazole-1-carboxylate |

10 A mixture of 2-hydroxy-2-methylpropyl acetate (3.35 g, 25.3 mmol) and
1,17-carbonyldiimidazole (4.11 g, 25.3 mmel) in DCM was stirred for & h at
rt. The mixture was then transferred to a closed vessel and heated to 100°C
ovemight. The mixture was concentrated in vacuo before ether and water
were added. The organic phase was separated, dried and concentrated in

15 vacuo. The resulting residus was purified by chromatography on silica gel,

eluting with THF heptane (1:1), to give the title compound in 20% yield.

Preparation J
1-Cyano-1-methylethyl 1H-imidazols-1-carboxylate

20 A mixture of 1,17-carbonyldiimidazole (5 g, 31 mmol) and 2-hydroxy-2-

methylpropanenitrile (2.6 g, 31 mmol) in DCM was stirred at rt overnight.
Water was added and the organic layer was separated, dried (Na,S0,) and
concentrated in  vacuo. The resulting residue was purified by
chromatdgraphy on silica gel, eluting with ethyl acetate, to give 2.7 g (50%)

25 of the title compound.

Preparation K _
2-(4-Morpholinyl)ethyl 1H-imidazole-1-carboxylate

A mixture of 1,1'-carbonyldiimidazole (6.5 g, 40 mumol) and 2-(4-

30 morpholinyl)-1-ethanol (5.0 g, 38.1 mumol) in DCM (200 mL) was stirred



was treated wth acetic acid anhydride (5.1 g, 0.05 nol), added dropw se.
During addition, the reaction tenperature rose from22 to 60C. The 2125\4 2005
reaction m xture was evaporated several tines with toluene to yield AE)
(65% of the sub-title conpound. (ii) 2-(4-Acetyl-I|-piperazinyl)ethyl

1H i m dazol e- 1- carboxyl ate A solution of 1,1'-carbenyldiimdazole (5 g, 31
nmmol) in DCM (200 nL) 30 was treated vmth a solution of

1-[4-(2- hydroxyct hyI) 1- pi per azi nyI] 01 9 MAY 2005 st ethanone (see step

(i) above; m&%ﬁ&oﬁ n%z The reaction mxture was stirred
at rt over nlf@'hgzbélféﬁ‘ ) Haya edﬁﬁéfh%wt%f%?%waﬁlﬁééﬂﬁ ed, and the
organi c | ay S t ent.ra vacuo to
yield 7.4 g%@%&% Tﬂ’?%ﬂ%gr ;i\él}IePe%\%oﬁ{en ed%[l Stgd epg(gﬂlf orr::[thf) éomdbmed

1-[ 4- (3- Br orpgh ?):miwﬁbﬁﬁfeazdv@ymﬂs@@&ﬂmpﬁrahﬂﬂ@%&é"ﬁ&) 2{70%)

1- (I - pi perazi nyI) et hanone (6.7 g, 0.052 nol di br onopr opane (330 'm ,,
excess) and oR#EdBle(ckanmougd. 0. 079 nmol ) was to stirred at rt for 4 h. The

m xture was washed with 4 x 100 nL of water, and the organic phase (diluted
W th DCIVf was acidified with aqueous. hydrobrorric acid (7 nmL of 62% HBr

di ssolved im tighr, of water). The organic |ayer was separated and washed
w th water ). The conbined water |ayers were extracted with

et her, neut Edﬂifs/e]dn(}ﬂ)ath}ll-llﬁlm\udainlaﬁ chibaxiylabf 10 M NaO 1, and then extracted

wth DCI\/l The caonbi ned rgani c | re dried.and concentrated in
vcececaco .t o ﬁﬁ’/@tﬂc@jﬁ%@gb}gs Brepag l%p BYieAsEORENG T B RFoReHBs P 20

g: E E: Ez: 23: %ﬁ%‘/ﬁ %&%g?%pgr;hnﬂegﬁyﬁﬂbggaztﬁ&?y l(i Bﬁq&ﬁyl)-(l'—é:thanol in place
10 of 2-(4-morpholinyl)-1-ethanol.

Preparation M -
N-[2-(2-Methoxyethoxy) ethyl];lH -imidazcle-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-piperazinylethyl 1H-imidazole-1-carboxylate -

20

(i) 1-[4-(2 —Hydroxyethyl)-l -piperazinyl]-1-ethanone

‘A solution of 2-(1-piperazinyl)-1-ethanol (6.5 g, 0.05 mol) in DCM (5 mL)

was ftreated 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 yielci 56¢g

(65%) of the sub-title compound.

(i} 2-(4-Acetyl-1-piperazinylethyl 14-imidazole-1-carboxylate

A solution of 1,1’-carbonyldiimidazols (5 g, 31 mmol)} in DCM (200 mL)
30 was treated with a solution of 1-[4-(2-hydroxyethyl)-1-piperazinyl]-1-



A solution of 3-(ethylthio)-I|-propanol (13 g, 0.11 nol) in acetic acid (40
m.) was treated with H202 (30% in water, 122 g, 0.11 nol), added Za

dropwi se. The mixture was stirred for 2 h at zt, before being conce tgrﬁfweﬁm
in vacuo. NNIR anal ysis showed that the resulting residue consisted of 40%
of the desired product and 60% of the corresponding O-acetate. The acetate
was hydrol ysed by dissolving the reaction mxture in 200 nL. of nethanol
and adding 3 g of NaOR (dissolved in a $hal | anount .of water). This 30

m xture was stirred gvernight at rt, then concentrated in vacua. The 19 MAY

2005 82 resul #th#pne (st bathovenas # sgwb/ad M B8 mk). Therdeaden ubl e

material was filtered off, e renmpved v ration to give 13.4
0 (88 of - HERSE TR R sk R A W B PRy B i

4- net hyl benzenggathf-aNaing fhdriotidHi® 19fer3whetydhsd! HoRY batek: RERRARY] (see step
(i) above; 13.4 g, 88 mml) and p-tol uenesul fonyl chloride (16.8 g, 88

mmol ) in DCM qotsthirtdd mascra toatield A g 0P ofth8tide gpmp8@ndmol ), added
dropwi se. The resulting mxture was stirred at rt for 3h before being
washed wit K aqueous 10 anmoriium chloride solution. The organic |ayer was

then separ at e%re%’rétﬁﬁoand concentrated in vacua. ' The product was
crystallised containing a small anount of DCMto yield 17.9 g

(66% of the tli-i4-@-Boonpoomd)-1 IbpSBysinyied ieshambnonpounds of Formul a |
Exanpl e | General descripi of preparation of the conpounds in Exanple 2
bel ow. 20 One ‘of WKEIHY dﬁucf‘glﬁﬁel‘:ﬂzﬁb’ Lethepanss {®7H &boY€520.2%)m nol ) was

di ssolved in La I ophy ( 1)
di ssolved in %@Dﬁ%@%ﬁz%;ﬁﬁ%d eg%?]g{g{dl %5%% ggé%z%)gb? 19?155% hyl am ne
(0.375 mob) EEnehatasest Ar eheatixneededwudhed witied 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

(i) 3-(Ethylisulfonyl)-1-propanol
A solution of 3~(ethylthio)—1-propanol (13 g, 0.11 mol) in acetic acid

(40 mL) was treated with H;0, (30% in water, 12.2 g, 0.11 mol), added
25 dropwise. The mixture was stirred for 2 h at rf, before being concentrated in
vacuo. WMR 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 NaCH {dissclved in a small amount of water). This

30 mixture was stirred overnight at rt, then concentrated in vacuo. The



el ectrophile is an isocyanate). 25 Reaction m xtures were stirred at between
rt and 50C for 2 to 5 days. The reactions were nonitored by LC M5 V\g?@
reactions were conplete, the reaction mxtures were filtered, the bt Veh{ ¥
were evaporated, and then the residues were dissolved in MoCN or CH2C12 (2
m ). The resulting 30 solutions were added to ion-exchange solid phase
extraction plugs (2 g 1 9 MAY 2005 83 CBA). The plugs were then eluted with
DCM : MeCN (4:1, fraction 1), followéd by DCM: MOH : TEA (8.1:1, 4x2
niL). The fractions were evaporated. HPLC and MS anal ysis then enabl ed

i denti fi cat reshliofg erhiée pfadaet wehdisyolved whDEW mrcdinselubleshatedal wasExanpl e 2 The

follow ng c oun r repared from appropriate.inte jate (such as
t hose descr?@H’gl‘i’gf'eﬁ%@@#é_‘%ﬁ%%ﬁ?’gefﬁ%o 1080 &IY41 1o gﬁ%ﬂ% 0ﬁnst hods
descri bed hergif.ii& Qm gprocedure described above) and/or by io standard
sol uti on phase chem stry techni ques (nmass spectra of the conpounds, where
recorded, are in brackets): tert-butyl

5-[ 3- (4- cyanQphenoxy).-.2- hydr oxypr ogyl ] hexah)idr opyrrol o[ 3, 4-

c] pyr r ol &- 2 BBy EdignyhinsonyhAmethigkanzenesul fonate

tart-butyl 54[ 2=(4-cy pV.LL Ol 4-¢c rrole- 15
2ty Put v ol ke XBnoPREAKLESHY LRSIARY UeBPyeh AP bods: C1RYTE

tert-butyl 5g¢ Gﬁl%bff%ﬁ{ﬂ?ﬁ%@hﬁfﬁﬂ?y)chﬂxmdg@ﬁ’%ﬁ oy ke ady dycopyr r ol o-
[3,4-cJpyrrol e-2(1H)-carboxylate (mz = 388); tert-butyl 5-

{3- [ (4- cyandphenly) VasriradpgvoiyTEAOAMRIrdgymmelopdled-drppwise. The

D101 e (AR DO e, (AL 2 2T PO AP i s

10 ammonium chloride solution. The organic layer was then separated, dried

and concentrated in vacwo.  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 CHCI;, (0.5 mL). The appropriate electrophile (0.25 mmol)
dissolved in CH;CN (2 ml) was added, followed by K,CO; or
ﬁ‘iethylamine (0.375 mmol) {(such bases are not needed when the
electrophile is an isocyanate). ' '

25 _
Reaction mixtures were stirred at between tf 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



2(I H)-carboxylate (mz = 358);

5-1(2S) - 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] - N- et hyl hexahydr opyr r ol o-

[ 3,4-c]pyrrol e-2(1B)-carboxam de (mz = 359); 1.9 MAY 7005
4- ({(2R)-3-[5-[2-(3, 4-di net hoxyphenyl ) et hyl ] hexahydr opyrr ol of 3, 4-c] §5
pyrrol -2(1 H)-yl]-2-hydroxypropyl }oxy)benzonitrile (mz = 452);

4- ({3-[5-(butyl sul fonyl ) hexahydropyrrol o[ 3, 4-c] pyrrol -2(1H) -yl ] propyl }-

am no) benzonitrlle (mz = 391);

4- ({3-[5- (3, 3-di net hyl - 2- oxobut yl ) hexah$#ir opyrrol e[ 3, 4-c] pyrrol - 2(I R) -

yl ] propyl } am ng) benzonitrile (rn 1 9 MAY 7005 84

4- ({3-] I5 [ 2- (3CBAY] r%h%kl,%ﬁ%ﬁw@%t ;lyfe?ig\?@iﬂammipwm &3, waetjopy b ol -
2(1H) -yl j ' bbbzl 5 435); .
L e L anos il B ) BONE O NSOk a8 3 o Prmal oy 5T B sfae

2(1H) - car boxangw@@ofafddz FHIZA9)dndSMS analysis then enabled identification of the

5-[4- (4-cyanophenyl ) -4- (3, 4-di net hoxypheuoxy) but yl ] - N- et hyl hexahydr o-
pyrrol of 3, 4- c]fpsaton(se iR whRh-radusdresidede (M z ~ 493); 4-

{2-{5-(buty] sul onyl ) hexahydr opyrrol of 3, 4-c] pyrrol -2(1R) -yl ] et hoxy}-
benzonitril®e (mz = 378);

4-[4- (5- (but yl)%ég‘)ﬁ[ byl ) hexahydropyrrol o[ 3, 4-c] pyrrol -2(1R)-ylj-1-(3,4- 1o
di met hoxyphen :}gryl j benzonitdle (mM-- =.542); 4-

{2-[5-(3, 3- di rMBteh§ylloR-anx abnippidsewatry gdreppnetr ivdra| dipemiapy nintetmai{aed) - ‘
ylletho ’ﬁ%} b g”ig@@b% hﬁé@%@eﬁ?ﬁgﬁmﬁeﬁe)1ac(c§r’d§}ngd et oxyphenox ) 4-15-(3,

rrolo[3,4-c | : ' J 4, ; = :
2}/{ 2.1 5[ [ 2-( 3],’1% ol %%é?%%’é’#ﬁ Q/‘Jﬁi ﬁé%ﬁ%ﬁ !3%3?%% S‘F%‘?ﬁ?‘)ﬁyﬁ%?’?’ol ;
2(117) - y1] et hawylibenzohitioni pRafemchemishZ2)techdides (mass specira of the
- (3, 4-di net hoxyphenoxy) - 4-[5-[ 2- (3, 4- di net hoxyphonyl ) et hyl ] hexa-
hydr opyr r ol o JOWPEYRAR W@PIEZEEWG{IIﬂf%lﬁt]%mc}ke%nzoni trile (mz = 586);

tert-butyl 5-[3-(4-cyanophenoxy)-2-hydroxypropyl hexahydropyrrolo[3,4~
clpyrrole-2(1H)-carboxylate (m/z = 388);
tert-butyl 5-[2-(4-cyanophenylethylhexahydropyrrolo[3,4-c]pyrrole-

15 2(1H)-carboxylate (m/z = 342);
tert-butyl 5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropylhexahydropyrrolo-
[3,4-cIpyrrole-2(1 H)-carboxylate {m/z = 388), _
tert-butyl 5-{3-[(4-cyanophenylamino Jpropyl}thexahydropyrrolof3,4-c]-
pyrrole-2(1H)-carboxylate (m/z = 371);

20 fert-butyl 5—[2-(4-cyanophepoxy)ethyl]hexéhydropyrr510[3,4~c]pyrrole-
2{1H)-carboxylate (m/z =35 8); _
5-[(2.5)-3-(4-cyanophenoxy)-2-hydroxypropyi]-N-ethylhexahydropyrrolo-
[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 359); '
4-({(2R)-3-[5-[2-(3,4-dimethoxyphenyl)ethyl Jhexahydropyrrole[3,4-c]-

25 pyrrol—2(IH)-yl]—Zhydroxypropyl} oxy)benzonitrile (m/z = 452);
4-({3-[5-(butylsulfenyl}hexahydropyrrolo[3,4-clpyrrol-2(1 H)-yl]propyl}-

amino)benzonitrile {m/z =391);
4-({3-[5-(3,3-dimethyl-2-oxobutylhexahydropyrrolo[3,4-clpyrrol-2(1H)-
“yl)propyl}amino)benzonitrile (m/z = 369);



4-({ (25)-3-[5-(butyl sul fonyl)hexahydropyrrolc [3,4-c]pyrrol-2(1H)-yl]-2- 2a
hydr oxypr opyl } oxy) benzonitrile; 4-({(25)-3-[5-(3,3 19 MAY 2005
- di net hyl - 2- oxobut yi ) hexahydr opyrrol o[ 3, 4-c] pyrrol -

2(1H) -yl ]-2-hydroxypropyl }oxy) benzonitrile (mz = 386);

5-{3-[ (4- cyanophenyl ) am no] pr opyl } - N- et hyl hexahydr opyrrol o[ 3, 4-c] -

pyrrol e-2(1H)-car boxam de (n1z 342); z5 tent-butyl

5-14-(4- cyanophenyl) 4- (3,4 d|nethoxy%henoxy)butyl]hexa-

hydr opyrrol o[ 3 ; rrole-2(1H)-carboxylate (mz = 522); tert-butyl 5-

{3- (4- cyandpﬁ{ér{w[ s(él‘if*@lﬁiﬂﬂ]l%?@ i yee: éﬁwalwplwm@ﬂ@[é J44clpyrrol-

l e-2 1F t
Ey“g g}-g- @ﬁ!&;& }é/frka i 0() e%ﬁ&%@fa%pﬁﬁfltv--(s 5-di et hyl i soxazol -4 30

yl ) hexahydr [ L ;;}ng- B:f@@jb MAY 7005 85
N-{[5-[(25) gy(&ﬁgggﬁé)%ﬁg%@éyﬂzgh%roxypr opy ]hegﬁhy#ﬁ[ yrroI o[ 3, 4-
] pyrrol - 2( EHR)yddroadnndy (/243281 hyl benzenesul onam de;

25) - 3- (4- cyanophenoxy. -2-h gr 0X pr ]-N(4-met hoxyphed}/
Xy it opy SHTCHSY RN LD A S B B sy G s ey
e

y

(

a .

2S) - 3- 4-1(trifl thyl) -

(()] p%]eny'g éé%%ﬁ?W%%@%r %gg{%& I%)){ ca£ E)o;:am ggr?mez >:/ )507);
(25) - 3- (4-{cy3nepiyeRY R h)idio yﬁﬁmm/hqcamcen(mymg@maﬂ}pyr an- 2-
e
(
a
(
4-

| hexahydro yrrol 0[3 4-c] %rrol e-2 - car boxam d

25) - 3- ( aengpaiiols B- hydr oxypr opyl ]-N-(cycl opropyl net hyl)

hyd I
Zé}rgm(/%"[g'&%k%ﬁﬁg %g%lfl%xﬁﬁfdﬁ g@y{@“fﬁ’%@@ﬁ’éﬁ"ﬁﬁgxahydro- pyrrol o
clpyrr &hﬁt@ix%gherﬁﬁ&mtﬂﬂﬂdﬁﬂomﬁﬂﬁ (BB)= 842);
cyanophenoxy) hydr oxypropyl]-N-(3 , 4-di f1 uor opheg%/jae - 15
ahydr op‘irr{l?ﬂiﬁ@é M}WZr@{®HB(IJhI@B<ﬂfUdFWﬁ¢[aé ¢Ipyel-A43)-
yl]ethoxy}benzommle {m/z = 356);
4-{1-(3,4-dimethoxyphenoxy)-4-[5-(3,3-dimethyl-2-oxobutyl)hexahydro-

pyrrolo|3,4-c]pyrrol-2(1H)-ylfbutyl tbenzonitrile (m/z = 520);

clp
5-[
hex
S-[
t hi
5-[
yl h
S-[
hex
S-[
[3,
- (4- )
lie,

15 4-{2-[3-[2-(3,4-dimethoxyphenyl)ethyl jhexahydropyrrolo[3,4-c]pyrrol-
2(1 H)-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)-yllbutyl} benzonitrile (m/z = 58G);
4-({(25)-3-[5-(butylsulfonylhexahydropyrrolo(3,4-c[pyrrol-2(1H)-yl]-2-
20 hydroxypropyl}oxy)benzoniirile; | |
4-({(25)-3-[5-(3,3-dimethyl-2 ~oxobi1tyl)hexaﬁydropymolo (3,4-c]pyrrol-
2(1H)-yl]—2—hydroxyprdpyl} oxy)benzonitrile (m/z = 386);
5-{3-[(4-cyanophenyl) aminé]proPyl} -N-ethylhexahydropyrrolo[3,4-c]-
pyrrole-2(1H)-carboxamide (m/z = 342);
25 tert-butyl 5-[4-(4-cyanophenyl)-4-(3,4-dimethoxyphenoxy)butylhexa-
hydropyrrolo[3,4-clpyrrole-2(1H)-carboxylate (m/z = 522);
tert-butyl 5-{3-[(4-cyanophenyl)sulfonyl]propyl} hexahydropyrrolo[3,4-c]-
pyrrole-2(1H)-carboxylate (m/z = 420);
5-{(2.8)-3~(4~-cyanophenoxy)-2-hydroxypropyl]-N-(3,5-dimethylisoxazol-4-
30 yDhexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxamide;



N- but yl -5-[(2S) - 3- (4- cyanophenoxy) - 2- hydr oxypr opyl | hexahydr opyrr ol o-
[3,4-c]pyrrol e-2(1H)-carboxam de (mz = 387); 5- 19 MAY 2005
{3-[ (4-cyanophenyl ) am no] propyl} -N-(3,5-dinethylisoxazol -4-yl)hexa-
hydropyrrol o [ 3, 4-c] pyrrol e-2(1H) - car boxam de; 20

5-{3-[ (4-cyanophenyl ) am no] propyl } - N- (4- met hoxyphenyl ) hexahydr o-

pyrrol o[ 3, 4-c] pyrrol e-2(1H)-carboxarnid '

{3-[ (4- cyanophenyl ) anezno] propyl } - N-{4 [% rif I uoronet hyl )t hi o) phenyl } -

h hyd - | e- 2 d = 49

( 32?( Z-ESSFL%?{&?M-;@%R%{%%%M B o B Rda 25
ropyrrol o -4C

5y{3 F)(/4 cyangb;lﬁyer?l%/l% jrir?kgfpro }4%??12% o%?%”é{xﬂnﬁﬁlﬁy’l ) hexahydr o-

pyrrol o[ 3, 4- c]393([25)913¢4~2gfézﬁuphexmvdy@%almdﬁi@:y@m@f1]—N49@3)1&th5xyphenyl)-

{3-[ (4-cyanophenyl )azni ng] propyl }-N-i sopropyl hexahydr opyrrol o[ 3, 4-c] -
pyrrol a- 2(111) éﬁm@é@é&’iﬁcﬁ@gﬁﬁjﬁﬁﬂskf%(l % RRPgDs 86 5-

3-[(4- 4-difl h -
byrrol o 3. & CpaNEVbt LT BB YF'IOM%"{%QM eSS
3-[ (4- Yiremy. (ﬁmgﬂ; ol =
E)yr£(()I eC%?EIOE?&??r%g%g%&l;?%ﬁ@o%%i&cyanop%ggygg{/a)%%t hyl ] de( 2=

- N-( 3, 5- di net.B¢l};soxazol - 4-yl ) hexahydr o-
pyrrol o[ 3, 4-c]

{[5-[2-(4- cyaﬁ%%@%’oﬁ@?ﬁ?ﬂé@fﬁ%&%??‘?ﬁ%@?@%&@%@?ﬂ%% PY5EE3) -yl ]

car bonyl } e adaid AbREI(1 H)-carboxamide;
5-[2-(4- cyanogﬁignox){/&eth Iag ﬂ%§mat ho(x{;%)heng}lc)bcxahydropyrrol o[3,4 1o

cJpyrrol e-12(i %[(h%f%@k@mmdﬁl@nﬁzﬁzmdmxyp@mﬂ feyclamaptenty)) et hyl J N
U pot it AT A
5- [ 2- (4- cyanopliengxyiet vkl Ll ahudk ooy W Aup2pyl e xahydr-o-
pyrrolo[3,4-c]pymrole-2({1H)-carboxamide;
5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-V-(3,4-difluorophenyl)-
15 hexahydropyrrolof3,4-c]pyrrole-2(1H)-carboxamide (ra/z = 443);
N-butyl-5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropylthexahydropyrrolo-
(3,4- c]pyrrole~2(1H) carboxamide (m/z = 387)
5-{3-[(4- cyanophenyl)ammo]propyl}—N—(3 5- damethyhsoxazol 4-yhexa-

~ hydropyrrolo[3,4-clpyrrole-2(1H)- carboxamlde, ‘

20 5-{3-[(4-cyanophenyl)aminc]propyl}-N-(4-methoxyphenylhexahydro-
pynélo[S,ﬂ;—c]pyrrole-é(iH)—'c_arboxamide;

5. {3-[(4-cyanophenyl)amino]propyl }-N- {4-[(trifluoromethyl)thiophemnyl}-
hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 490);
5-13-[(4-cyanophenyl)amino]propyl} -N-tetrahydro-24-pyran-2-ylhexa-

25 hydropyrrdlo[S,4-c]pyrrolca-2(lH)-carboxamide;
5-{3-[(4-cyanophenyl)aminoc]propyl}-N-(cyclopropylmethyl)hexahydro-
pyrrolo[3 A-clpymrole-2(1H)-carboxamide (m/z = 490);

- 5-{3 -{(4-cyanopheuyl)amino [propyl}-N-isopropylhexahydropyrrolo]3,4-c}-

pyrrole-2(1H)-carboxamide (m/z = 356);



pyzrol o[ 3, 4-c] pyrrol e-2(1H) - car boxam de; 15 5-[ 2- (4-cyanophenoxy) et hyl ]
-N-(cycl opr opyl net hyl ) hexahydr opyrr ol o[ 3, 4- c]pyrrole-2(|FD-carboxaqugﬁAﬁﬂh§
= 355);

5-[2- (4- cyanophenoxy) et hyl ] - N-i sopr opyl hexahydr opyrrol o[ 3, 4-c] pyrrel e-
2(1H)-carboxam de (mz = 343);
5-[2-(4-cyanophenoxy)ethyI]-N—(3,4-dif|uorophenyl)hexahydropyrrolo [3,4- 2-
cj pyrrol e-2(127)-car boxani de (nm z = 4883);

N- but yl - 5-[ 2- (4- cyanophenoxy) et hyl ] hexahydr opyrrol o [ 3, 4-c] pyrrol e-

2(1H) - car boﬁaﬁvrh{écyﬁmcz:htnﬂmmﬁ}mﬁyly'{ (3446 @pianyl)bl@wwdmyl ] propyl)
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2(1H) -yl ] caphosiyl) 1 A3- ﬁaﬂ:hxdtrbm@zenesul fonanmi de; 5-
e el RSPl g 2
3-[(4- 4-[(trifl t hyl ) thi oj -
(5o 1 vauepboml sl o bl mopl sty (&1 (L1l voromet vl chiol,

(3-[(4- oya X/J[t),-%ybridyhﬁhda epylihexablydrgb gjmﬁimb@wﬁ yl hexa- -
hydr opyr r ol pyrrol e-2(lH)-car boxam de
5-{3-[(4- oyﬂﬁﬂﬂpb H—)Is@hf’]bﬁlsﬁe}lp?uéﬁ@}lﬂr}udﬂs ( cycl opr opy! net hyl ) hexahydr o-

Y (311 (4 by SbRRERT LT aR o Q‘GP}"%@’ DA hsaRyEP I 1 of ol 3, 4-

C] pyr 1 oke- 2{iHAks16 3 PER¥aRbxAfide (m/z = 40
5-{3-[ (4- cyanophenyi )sut fonyl] propy H% (3, 4-difluorophenyl)hexahydro- |a
pyrrol o[ 3, -8 bycympphfzf(ox]y)ath:}d}-%{@a rdféuﬁ(mri)flszthzjfl)ﬂﬂiﬁjpi'ienyl}-he}ca~
hydropyrolo[3,4-clpyrrole-2(1H)~carboxamide (m/z = 477);
5-[2-(4-cyanophenoxy)ethyl]-N-tetrahydro-2 H-pyran-2-ylhexahydro-
‘pyrrolo]3,4-clpyrrole-2(1H)-carboxamide;

15 5-[2-(4-cyanophenoxy)ethyl]-N-(cyclopropylmethyhhexahydropyrrolo[3,4-
clpyrrole-2(1H)-carboxamide (m/z =353);
5-[2-(4-cyanophenoxy)ethyl}-N-isopropylhexahydropyrrolo(3,4-clpyrrele-
2(1H)-carboxamide (m/z = 343); _
5-[2-(4-cyanophenoxy)ethyl[-N-(3,4- chﬂuorophanyl)hexahydropyxmlo[3 4-

20 clpyrrole-2(1LH)-carboxamide {m/z = 413);
N-butyl-3-[2-(4-cyanophenoxy)ethylhexahydropyrrolof3,4-c[pytrole-
2(1H)-carboxamide (m/z = 357);
5-{3-[(4-cyanophenyl)sulfonylipropyl} -N«ethyﬂlexahydropyrrolo [3,4-c]-
pyrrole-2(1H)-carboxamide;

25 5-{3-[(4-cyanophenyl)sulfonyljpropyl}-/¥-(3,5-dimsthylisoxazol-4-yl)hexa- |
hydropyrrolo[3,4-c]pyrrole-2{1H)-carboxamide;

N-{[5-{3- [(4-cyanophenyl)sulfdnyl}propyl} hexahydropyrrolo3,4-clpyrrol-

2(1H)-yl] carBonyI} -4-methylbenzenesulfonamide;

5-{3-[(4-cyanophenyl)sulfonyl]propyl} -NV-(4-methoxyphenyl)hexahydro-
36 pyrrolo[3,4-clpyrrole-2(1H)-carboxamide;



N butyl -5- {3-[(4-cyanophenyl)suifonyl]propyl} hexahydropyrrol o[ 3, 4-c]-
pyrroie-2(1R)-carboxam de (mz = 419);

5-1(2S) - 2- am no- 3- (4- cyanophenoxy) propyl ] - N- et hyl hexahydr opyr r ol 0[139 M‘&Y 2008
c]pyrrole-2(1H)-carboxam de (mz = 358); 15

5-[(25) - 2- am no- 3- (4- cyanophenoxy) propyl ] - N- (3, 5-di net hyl i soxazol - 4-

yl ) hexahydropyrrol o [3, 4-c]p yrrole-2 (1H)-carboxam de; N
{[5-[(2S)-2-am no- 3-(4-cyanophenoxy) pr O%I ] hexahydr opyrrol o] 3, 4-c] -
pyrrol-2(1 H-yl] carbonyl} -4-nethyl benzenesul fonam de; 5-]
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le-2(1 teyraapldayDeliony! iBgeYl; -/rosmvandbexaBygdropymrolo]3,4-

g] I[O)er E (2), éel- di( cyano Iaea et Qé”&z]ni'h"ﬂ hylyhexahydr opyrrol o [3, 4-c] pyzrol e-

2(1H) - car boxar??@g?{) B ?]éﬂ}‘%%ar o cly%.’nophenoxy) ethyl]-N-(3,5-dinethylis

oxazol - 4-yl) h@xgjlmr@au@ﬂeﬁyﬂ)@ﬁo%ﬁ}%@bm}rmk,&cﬁﬂh&bf‘%@f %RdHyaR,- 5

V1] Caf boril ) pomcingL oy erie ChbE v b e (m75 {2 2, 4- di ¢y anophenoxy) et hyl
N-(4-met hoxyp %thtly?—lsq?{)ﬁ?]?Xggréjrpo\fnlhzra%lﬁiﬂfonyl}p-ropyl} hexahydropyrrofoﬁ ,4-cl-
pyrrole-2(1H)-carboxamide (m/z = 419);
5-[(2S)—2—amino-3j(4-cyanophenoxy)propyl] -N-ethylhexahydropyrrolo[3,4-
c]pyrrole-2(1H)-carboxamide (m/z = 358),

15 5~[(25’)-2~amino-3-(4—cyan0phenoxy)propyi]—N-(3,5—dimethy1isoxazol«4~
yDhexahydropyrrolo[3,4-c]pyrrole-2{1H)-carboxamide;
N-{[5-[(25)-2-amino-3-(4-cyanophenoxy)propylhexahydropyrralo]3,4-¢]-
pyrrol-2(1H)-yl]carbonyl} -4-methyibenzenesﬂfonamide;
5-[(28)-2-amino-~3-(4-cyanophenoxy)propyl]-N-(4-methoxyphenyl)hexa-

20 hydropyrrolof3,4-c]pyrrole-2(1H)-carboxamide (m/z = 436);

5 «[[ES);2-ami110—3 -(4-cyanophenoxy)propyl]-N-{4-[{trifluoromethyl)thio]-
phenyl} hexahydropyrrolo[3,4-clpyrrole-2(1H)-carboxamide (m/z = 506);
5-[(25)-2-amino-3-(4-cyanophenoxy)propyl]-N-(cyclopropylmethyDhexa-
hydropymolo[3,4-c]pyrrole-2(1H)-carboxantide (m/z = 384);

25 5-[(25)-2-&1:11:1110-3-(4-cyan0phenoxy)propy1]-N—isop;opylhe:{ahydropynolo
[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 372);
5-[(2:5)-2-amine-3-(4-cyanophenoxy)propyl]-N-(3,4-difluorophenyl)hexa-

hydropyrrolo[3,4-c]pyrole-2(1H)-carboxamide (m/z = 442);'
5-[(25)-2-amino-3-(4-cyanophenoxy)propyl]-N-butylhexahydropyrrolo[3,4-.
30 c¢lpymrole-2(1.H)-carboxamide (m/z = 386);



[3,4-cjpyrrole-2(1H)-carboxam de (ma = 432);

5-12-(2, 4-di cyanophenoxy)ethyl]-N {4-[(trifluoronethyl)thio] phenyl }1hﬁ51ﬁ‘f %[]ﬁ.‘)
hydr opyrrol o[ 3, 4-c] pyrrol e-2(1. H) -carboxam de (mz = 502);

5-[2-(2, 4-di cyanophenoxy) et hyl ] - N-t et r ahydr e- 2H pyr an- 2-yl hexahydr o-
pyrrol o[ 3, 4-c] pyrrol e-2(1H) - car boxam de (nmhz = 410);

N- (cycl opi opyl nmet hyl ) -5-[ 2-(2, 4-di cyanophenoxy) et hyl ] hexahydr opyrr ol o-
[ 3, 4-c] pyr zol e- 2( 1H) - car boxani de (i Z8= 380) 15

5-[2-(2,4-dic [)Z/anophenoxy ethyl]. -N-isopropyl hexahydr o%yrrol o[ 3,4-c] -
pyrrol e-2(1 Fy (8&%3{% @Ilwwféﬂl%swlhmhydmpmlo 3,4-c]pyrrole-

5-12-(2, 4- dbﬁﬁ%- a?fi et hyl ] -N- (3, 4-di fl uor ophenyl ) hexahydr opyrr ol o-
[3,4-c]pyrro ?-)6% ’boxam de;
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S F125)- 5. (O By anapnentobipdy S Eekbiy oo olets e pymol B LA =
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hydr opyr r ol 3[2432 4- d3g;mnpi@dmx?)e(Hyﬂ-})-Nqanhﬂkmt}qﬂnenyl)hexahyd:opyrrolo~

but - 2-ynyl 5- (25) - 3-.(4- cyangphenoxy) - 2- droxypropyl]hexahydro- :
pyrrol o[ 3, 4[cf§ 2@(% Qo E% 384): 2- net hoxyet hyl
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(1H) - car bOWEo% 4-c]pyrrole-2(1H)-carboxamide (m/z = 410);
N-(cyclopropylmethyl)-5 -[2-(2,4—dlcyanophenoxy)ethyl}hexaﬁydropyrrolo—
[3,4~clpyrrole-2{1H)-carboxamide (m/z = 380),

15 S~[2-(2,4—dicyanophenoxy)ethyl]~N~isopropy1hexahydropyrrolo[3,4—0_]-
pyrrole-2(1H)-carboxamide (m/z = 368);
5-[2-(2,4~dicyanophenoxy)ethyl}-N-(3,4-difluorophenyihexahydropyrrolo-
[3,4-c]pyrrole-2(1 H)-carboxamide;
N-butyl-5-[2-(2,4-dicyanophenoxy)ethyl|hexahydropyrrolo[3,4-c]pyrrole-

20 2(1H)-carboxamide (m/z = 382); ‘
ethyl 5-[(28)-3-(4-cyanophenoxy)-2-hydroxypropyljhexahydropyrrolo[3,4-
clpymrole-2( LE)-carboxylate (m/z = 360);
2-hydroxy-1,1-dimethylethyl 5-[(2.5)-3 -(4~cyaﬁophenoxy)—Z«hydroxy«

" propyl]hexahydropyrrolof3,4-clpyrrole-2(1 H)-carboxylate (m/z = 404);
25 l-cyano-1-methylethyl 5-[(23)-3-(4-cyanophenoxy)-2-hydroxypropyllhexa-
hydropyrrolo[3,4-c]pyrrole-2{1H)-carboxylate;
but-2-ynyl 5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl Jhexahydro-
pyrrolo[3,4-clpymrole-2(1 H)-carboxylate (m/z = 384); -
2-methoxyethyl 5-{(28)-3-(4-cyanophenoxy)-2-hydroxypropy!Thexahydro-
30 pyrrolo[3,4-clpyrrole-2(1H)-carboxylate;



S 2-pyridin-4-ylethyl 5-[(25)-3-(4-eyanophenoxy) - 2- hydr oxypr opyl ] hexa-

hydr opyrrol o] 3, 4-c] pyrrol e-2(1H)-carboxylate (mz = 437);

2- (4-acetyl pi perazin-1-yl)ethyl 5-[(25)-3-(4-cyanophenoxy) -2-hydr OXY g MAY 7005
propyl ] hexahydropyrrolo [3,4-c]pyrrole-2 (1H)-carboxyl at e;

5-[(25) - 3- (4- cyanophenoxy) - 2- hydr oxypropyi ] - N-[ 2- ( 2- met hoxyet hoxy) io0

et hyl ] hexahydr opyrrol of 3, 4-c] pynol e-2(1, Fl ) - car boxam de; ethyl 5-

{3-[ (4-cyanophenyl ) am no] propyl } hexahydropyrrol o [3, 4-c] pyrrol e-
2(1H)-carboxyl ate (mz = 343); 2-hydrox¥-1, 1-di met hyl et hyl ~ 5-{
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2-(4- tyl pi il = 40 = oph{_r N ] opy! ) hexa-
yciropyr ol o S Pt i B a e PR (et RbRAEPYT ) Dexa

5+ { 3- [ ( 4- ay auethhBhsdahadioppirplofhyc}pikdl @2(1Z)metrtmee(idé;hoxy) et hyi ] hexa 30

RGO b

2{1H)-carboxylate (m/z = 343);
2-hydroxy-1,1-dimethylethyl 5-{3- [(4-cyanophenyljamino]propyl}hexa-
hydropyrrolo[3_,4~c;]pyn“ole-2(IH)—carboxylate (m/z=387);

15 1-cyano-l-methylethyl 5-{3-[(4-cyanophenyl)amino]propyl}hexahydro-
pyrrolo[3,4-clpyrrole-2(1H)-carboxylate (m/z = 382);
but-2-ynyl 5- {3~[(4-0yanophenyl)amir;o]prop_yl} hexahydropyrrolo[3,4-c]- |
pyrrole-2(1H)-carboxylate (m/z = 367);
2-methoxyethyl 5-{3-[(4-cyanophenyl)amino Jpropyl}hexahydropyrrolo-

20 [3,A-c]pyrrole-2(1H)-carboxylate (m/z = 373);

| 3-(methylsulfonyl)propyl Sﬂ{3n[(4-cyanophenyl)anﬁno]propyl}-hexahydro-

pyrrolof3,4-¢c]pyrrole-2(1H)-carboxylats; ‘
2-morpholin-4-ylethyl 5-{3-[{4-cyanophenyl)aminopropyl} hexahydro-
pyrrolo[3,4-clpyrrole-2( 1 H)-carboxylate;

25 2-pyridin-4-ylethyl Sq{3-[(4—cyan0pheny1)amino]propy_l}hexahydropyrrc;lo-
[3,4-clpyrrole-2(1H)-carboxylate (m/z = 420); |
2-(4-acetylpiperazin-1-yljethyl 5-{3-[(4-cyanophenyl)aminc]propyl thexa-
hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate; _
5-{3-[(4-cyanophenyl)amino]propyl} -N-{2-(2-methoxyethoxy)ethyl]hexa-

30 hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide;



carboxylate (mz = 330); 2-hydroxy-1, 1-di net hyl et hyl 5-[2-(4-cyanophenoxy)
et hyl ] hexahydro- pyrrol o[ 3, 4-c] pyrrol e-2(1F>-carboxylate (nz- = 37499Nﬁ?2%5
1-cyan-|-net hyl ethyl 5-[2-(4- cyanophenoxy)ethylJhexahydropyrrol0[3

e] pyrrol e-2(1H)-carboxylate (mz = 369); but-2-ynyl

5-[ 2- (4- cyanophenoxy) et hyl | hexahydr opyrrol o[ 3, 4-c] pyrrol e- 2(1H)-carboxyl ate
(mz = 354); 2-nmethoxyethyl 5-[2-(4-Céfnophenoxy) et hyl ] hexahydr opyrrol o
[3,4-cJ-, 1lo pyrrole 2(1X )-carboxyldte (nmz 359); 3
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pyaol e- 2( 1H) - ¢ar boxilate nzl/ z [— 392) g)Z hydr oxy- 1, 1- di net hyl et hyl
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2005 10 pyrrole-2(1H)-carboxylate (m/z = 359);
3-(methylsulfonyl)propyl 5-[2-(4-cyanophenoxy)ethyl]hexahydropyrrolo-
[3,4-c]pyrrole-2(1H)-carboxylate (m/z = 422);
- 2-morpholin-4-ylethyl 5-[2-(4-cyanophenoxy)ethyl]hexahydropyrrolo[3,4-
clpyrrole-2(1H)-carboxylate (m/z = 415);
15 2-pyridin-4-ylethyl 5-[2-(4-cyanophenoxy)ethyl]hexahydropyrrolo[3,4-¢]-
pyrrole-2(1.H)-carboxylate (m/z = 407);
2-(4-acetylpiperazin-1-yl)ethyl 5-[2-(4-cyanophenoxy)ethyl hexahydro-
pyrrole[3,4-clpymrole-2(1 H)-carboxylate (mm/z = 456); _
| 5-[2-(4-cyanophenoxy)ethyl]-N-[2-(2-methoxyethoxy)ethylJhexahydro-
‘20_ pyrrolaf3,4-c]pyrrole-2(1H)-carboxamide (m/z = 403);
ethyl 5-{3- [(4—cya110pheny1)éulfonyl}propyl} hexahydropyrrolo[3,4-c]-
pyrrole-2( 1 H)-carboxylate (m/z = 392); '
2-hydroxy-1,1-dimethylethyl 5-{3-[(4-cyanophenyl)sulfonylJpropyl} hexa~
hydropyrro10[3;4-c]pyrrole-2(IA?)-carboxyIate (miz= 4.36);
25 l-cyano-l-methylethyl 5-{3-[(4-
cyanophenyl)sulfonyljpropyl} hexahydropyrrolo[3 ;4ac]pyrrole—2( 1H)-
t";arboxylate (m/z=431); .
but-2-ynyl 5-{3-[(4-cyanophenyl)sulfonyl]propylthexahydropyrrolo[3,4-
clpyrrole-2(1H)-carboxylate {m/z = 416);



91 2-met hoxyet hyl 5-{3-[(4-cyanophenyl)sul fonyl] propyl } hexahydropyrroi o-
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pyrrol-2(1H)-yl'] - N sopropyl acet am de

4- ({(29) - 3- [ 5-AByr{dn-Hytlsthlt E)ﬁ%[}{ébpmyﬁpﬂlmidawﬁ@}fd;bym]fmmh}&k@] pyrrol 20

2(1B)-yl]-2-h d | = 422

4E({(25)-2- hy y{g:)% g&fcgﬁ{}[%‘ﬂ enz V@%ﬁ%@?etﬁ@)] hexa)hydr opyrrol of 3, 4-
| -2(IR

AR (gyc?zo%r%%??@%%’}ﬁiﬁ%@?ﬁ?@? e e Al S SUEVI

propyl } armonoj:tbmiwdmmmolc@ ,GM]EYIIDIBZQH-) Qfﬁboxylata (m/z = 518)
2(1Hy1 ] pr opyt Lo s o TP R st T SiESRY el 4 ¢l PYrrel
{2?1|[—I§ 4yIC]yanl\l-ologopr g py ace% a%r?deﬁmé—abw? 9&?3{6:&%18& tnf ;er ol
4-({(25)-3-[5- (cyclopropyhnethyl)hexahydropyzrolo[3 4-clpyrrol-2(1H}-
vil-2-hydroxypropyl} oxy)benzonitrile (m/z = 342);

15 4-({{285)-3-[5-[3-(4-acstylpiperazin-1-yl)propyl]hexahydropyrrolo[3,4-c]-
pyrrol-2{ L H)-yl]-2-hydroxypropyl} oxy)benzonitrile (m/z = 456);
2-[5-[(25)-3-{4-cyanophenoxy)-2-hydroxypropyl Jhexahydropyrrolof3,4-c]- ‘
pyrrol-2(1 H)-yll-N-isopropylacetamide (m/z = 387); |
4-({{25)-3-[5-[3-(ethylsulfonyDpropylhexahydropyrrolof3,4-clpyrrol-

20 2(1H)-yll-2-hydroxypropyl} oxy)benzonitrile (m/z = 422); '
4-({(28)-2-hydroxy-3-[5-[2-(2-methoxyethoxy)ethyl Thexahydropyrmrolo[3,4-
clpyrrol-2(LE)-yljpropyl} oxy)benzonitrile (m/z = 390);
4-{{3-[5~(cyclopropylmethylyhexahydropyirolof3,4-c]pyrrol-2( L H)-yi]-
propy!}amino)benzonitrile (m/z = 323);

25 - 4-({3-[5-[3~(4-acetylpiperazin-1 —yl)propyl]hexahydrop-yrrolo[3 J4-c]pyrrol-
2(1H)-yl]propyl} amino)benzoni’fﬁle (miz = 439);
2-[5-{3-[(4-cyanophenyl)amino]propyl thexahydropyrrolo[3,4-cJpyrrol-
2(1H)-yl]-N-isopropylacetamide (m/z = 370),
4-({3-[5-[3~(ethylsulfonyl)propyl]hexahydropyrrolo[3,4-clpyrrol-2(1H)-¥1]-

30 propyl}amine)benzonitrile (m/z = 404 (M-1));



4- ({3 [5-[3- (et hyl sul fonyl) propyl ] hexahydropyrrol o[ 3, 4-c] pyrrol -2(1H) -yl ]-
30 propyl }am no) benzonitrile (mMz = 404 (M1)); 1 9 MAY 2005 92

4- ({3-[5-[2- (2- net hoxyet hoxy) et hyl ] hexahydr opyrrol o[ 3, 4-c] pyrrol - 2( lll—g MAY 2005
yl ] propyl} am no)benzonitrile (mz = 373);

4-{2-[5-[3-(4-acetyl pi perazi n-1-yl )pr opy!l ] hexahydr opyrrol o[ 3, 4-c] pyrrol -
2(1Fl)-yl]ethoxy}benzonitrile (rnlz = 426); 5

2- [ 5-[ 2- (4- cyanophenoxy) et hyI ] hexahydgzopyrrol o[ 3,4-c]pyrrol -2(1H) -yl J-

N-i sopr opyl acet am de (n12 = 357); 4-

s L (e 9K RSP R b8l Sl 9L T - Y11

et hoxy} benzon

4-{2-[5-[2- (4 (%pf@}ym}@&ﬁﬁsjb@ﬁy&n@&ﬂw%&/g@%ydropyrrol of 3, 4-c] pyrrol -2(1H) -
yl ] et hoxy}bénzonitrile (

4-{2-[5-(4- f4|'%E%beﬂzﬂ}debﬁwamm“bWPTC@b’Hh&abydinhiBﬂ(cﬂpmdy| ] et hoxy} -

3?21231(:)2;/}“; g@d@uﬁlﬂt@ 3&5%“1%3?& T‘o[@%b c] pyrrol -2(1H)-

Zl ](?E%OF)S” %igc[%gg)r(%%? )gh ﬁ\{rag%%?%ﬁml[%ga ﬁ éﬁyﬁlorlrz H)sziB) yl']- prcpyl}

sul fonyl) beMmoprbpyﬂa&:t@fdcke (m/B7F 3)57)

4-({3- tyl 1) I1h d | o[ 3, 4- | -
20119 -y11 pr&ﬁgﬁ%&&@%@%ﬁ%ﬁ% AP S e olae) st 2t
3- I 1} hexahyd | o[ 3, 4- |- 20
AEREIIRVEI ik e At T B S

4- ({3-[5- [34({@t[ISanllxﬁﬁnmawce@yétﬂlﬁwhwewmem{ 3jpdrel-pyleiol - 2(1H) -yl ] -
propyl } sul on ez_glbenzonl trile (rrlz =

4- ({3- [50[23% Kt RenapattAky e ERPR) hexahydr opyrrol o[ 3, 4-c] pyrrol -2(1'11)-

I | } 2

Z ](? go% H({g?%{lﬁg“%&%&ﬁn@ eg(gh)(()dﬁo%%rﬁd?ﬁ%h%x@%gg} (%E)lﬁ)r%l Et]f%yi c] pyrrol -

benzonitrile (m/z = 366);
4-{{3-[5-(3 ,3‘~dimethyl—ZTO:cobutyl)hexahydropyrrolo [3,4-clpyrrol-2(1H)-
ylipropyl}sulfonyl)benzonitrile (m/z = 418);

15 4-({3-[5-(cyclopropylmethyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-y1]-

- propyl} sulfonyDbenzonitrile {m/z = 375);
4-({3-[5-[3~(4-acetylpiperazin-1-yl)propylThexahydropyrrolo[3,4-clpyrrol-
2(1H)-yllpropyl}sulfonyl)benzonitrile (m/z = 488);
2-[5-{3-[(4-cyanophenyl)sulfonyl]propyl} hexahydropyrrolo[3,4-¢clpyrrol-

20 2(1H)-yl]-N-isopropylacetamide (m/z = 419); |

. 4-({3-[5-[3-(ethylsulfonyl)propylihexahydropyrrolo[3,4-¢]pyrrol-2(1H)-yl]-
propyl}sulfonyl)benzonitrile (m/z = 454);
4-({3-[5-[2-(2-methoxyethoxy)ethyl[hexahydropyrrolo[3,4-c]lpymrol-2(1 H)-
yl]propyl}sulfonyl)benzonitrile (m/z = 422);,

25 4-({3-[5-[2-(4-methoxyphenyl)-2-oxoethylThexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yl]propyl} sulfonyl)benzonitrile (m/z = 468);
4-({(28)-2-amino-3-[5-(3,3-dimethyl-2-oxobutyl)hexahydropyrrolo[3,4-c]-

pyrrol-2(1H)- yl]propyl}ory)benzommle (miz = 385);
4-({{25)-2~-amino-3-[5- (cyclopropylmethyl)hexahydropyrmlo[3 4- c}pyrrol-

30 2(LH)-yl]propyl}oxy)benzonitrile (m/z = 341);



2(1H) -yl ] propyl }sul fonyl)benzonitrile (mz = 468);
4- ({(25)-2-am no- 3-[5-(3, 3-di net hyl - 2- oxobut yl ) hexahydxopyrrol o[ 3, 47%3MAY2M5
pyrrol -2(1H) -yl propyl } oxy) benzonitrile (mz- 385);
4- ({(2S)-2-am no- 3-[ 5-(cycl opropyl nmet hyl ) hexahydr opyrrol o[ 3, 4-c] pyrrol 3a
2(1H) -yl ] propyl} oxy)benzonitrille (n/z = 341); 1 9 MAY 2005 93 4-(
{(2S)-3-.[5- [3-(4-acetyl pi perazin-1-yl)propyl] hexahydropyrrol o[ 3, 4-cJ-
pyrrol -2(1H) -yl ]-2- anlnopropyl}oxy)benz itrle (nz = 455);

2-[5-[(2S)-2-am no- an. ophenoxy) yI]hexahydropyrroIo 3,4-c]-

oyT ol - 2( 1x1) 2R i%&ﬁﬂp %@wm?aarﬁrzow A AN Y

4-({(2,5)-2- | h | o[ 3, 4-¢c] -
pyfiél S 10 PR e DSy DRV AL G 2SR 58) 5 EL 31
5-[2-(2- met hoxypt ? ﬁ%ﬁwd 1;1(%9M%h@wﬁgiogyi]ﬁeﬁhy&&gyﬁmb 2CIR -yl ] propyl}

oxy) benzonitrile l.z = 389

5- (4-f | uor obempzyio)- B@i@hﬂﬂ%qﬁypmpybcﬁtmedeﬁéﬁ) 10
Ao (5 Epél@{&iﬁﬁ%%t% e bR e drre i 1R
ot opyl met hy| RERaRar O A DS T e By O ES Ty ]
et hoxy}i sopht He(l{(ﬁﬂ)ﬂr:ammo@ﬂﬁ[2=(23131?:)110xystho*cy}ethyi]hexahydropyrrolo[3 4-
2(1x1) -yl ] et nalypiebapHERAsRrY PTbpr sty T 3soy 1O oS Arelpyrrel-
2 (322 g matbemeysi o gsaimiconiolsacs sipsel -2
2-[5-[ 3- (et hydlsﬂLﬂgjnngm}gplydn]zhﬁmm(ﬁWmQ%)@I o[ 3,4-c]pyrrol -2(1H)-yl]-
: ? gxf/}5l [Sgp? tzh%?[%’(;%%lrewﬁw &Wb}lﬁ’&béml&rd&mﬂé{%cm@b%lﬁ& 2(1H- y1]
hoxy} i sophyhat atdobhaldtfieTmrz B%k1);
- 4-{2-[5-(cyclopropylmethylhexahydropyrrole[3,4-c]pymrol-2(1 H) yl]
ethoxy}isophthalonitrile (m/z = 337);
15 4-{2-[5-[3-(4-acetylpiperazin-1 -yl)propyl]hekahydropyrmloﬁ,4—c]pyrr01-
2(1H)-yljethoxy}isophthalonitrile (m/z = 451); :
2-[5-{2-(2,4-dicyanophenoxy)ethylJhexahydropymrolo[3,4-c]pyrrol-2(1H)-

y
{

e
4-
e

t

yl]-N-isopropylacetamide (m/z = 382);
4-{2-[5-[3-(ethylsulfonyl)propyljhexahydropyrrolof3,4-¢]pyrrol-2(1 H)-y1]-
20 ethoxy}isophthalonitrile (m/z = 417); _
4-{2-[5-[2-(2-methoxyethoxy) ethyl]hexahydro?yrmlo (3,4-clpyrrol-2(1H)-
yl]ethoxy }isophthalontirile (m/z = 385);
4. {2-[5-{4-fluorobenzyl)hexahydropyrrolo[3,4-c]pyrrol- Z(IH) yllethoxy}-
isophthalonitrile (m/z = 391);
25 4-{2-[5-[2-{4-methoxyphenyl)-2-oxoethyl jhexahydropyrrolo[3 ,4-0]‘pyrr01-
2(1LH)-yllethoxy}isophthalonitrile (m/z = 431);
tert-butyl 5-[2-(2,4-dicyanophenoxy)ethyl]hexahydropyrrolo(3,4-c]pyrrole-
2(1H)-carboxylate,
3,3-dimethyl-2-oxobutyl 5-[(2:5)-3-(4-cyanophenoxy)-2-hydroxypropyl]- |
30 hexahydropyrrolo[3,4-c|pyrrole-2(iH)-carboxylate;



4- {2-[5-(4-fluorobeuzyl)hexahydropyrrolo[3 , 4-c]pyrrol-2(1H)-yl] ethoxy}-
i sophthalonitrile (mMz = 391); 25 4- 18 MAY 7005
{2-[5-[ 2-(4- met hoxyphenyl ) - 2- oxoet hyl ] hexahydr opyrrol o[ 3, 4-c] pyrrol -
2(1H) -yl ] et hoxy}i sophthalonitrile (mz = 431.); tert-butyl

5-[2-(2, 4-di cyanophenoxy) ethyl] hexahydropyrrolo (3, 4-c]pyrrole-

2(1H) - carboxyl ate; 3, 3-dinethyl -2-oxobutyl

5-[(2,S) - 3- (4- cyanophenoxy) - 2- hydr oxy¥r opyl ] -

hex

exahydropyrrol o pyrrol e-2(1H) - carboxylate; 1 9 MAY 2005 94
5-(3-[(4- cyéfl{épﬂﬁfgzﬁym@Lﬁ%d}@m@plpﬂ%%ﬂﬁhﬂi@%ahyﬂowlpBI %pB, 4-c] -

| 2(1 E 3 4- h | | |
pKl[ [)(r)ogyl ﬁe?gﬁ%%@fm%r%fw [(py(r:)r/glngpz((ary )??apgof();ﬁ]pée] 5
N- al | yl 4
y?r o?/e 2(I f??l{b([g ﬁtgb@t‘?{)rt bgﬂ%@%ﬁf@@%ﬁﬂé alg. 4-cl-

{3-[(4- cyanpgmnﬂaszl(l)fd)warb])mﬂy,l }hexahydropyrrm o[ 3, 4-

ounds of the above Exanpl es

c]pyrrole-2 Iqlﬁ) oar boxam de., 1Q_ Exanpl e ngy
were tesie virést-id apenewhand)amene PT‘PR}G]%F‘{@ ERPyTEe[30l-val ues of at

| east 5.5 of the above Exanples were tested in Test B
above and \%%@L?gﬂwléﬁrg&%e pdﬁ% O val ues of at |least 4.5. Abbreviations
20 Ac acet YN-(AP)-bity ? aﬁoﬂt@?@mﬁld]mpﬁﬁhb%yﬁtdﬁayﬁ@h% hon to MB) aq.

= aqueous br broad (in re atlon to
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 af Jeast 4.5.

Abbreviations
20 Ac = acetyl
API = atmospheric pressure ionisation (in relation to MS)
ag. = aquecus
br = broad (in relation to NMR)
Bt ' = benzotriazole
25 +BuCH = | tert-butanol '
CI = chemical ionisation (in relation to MS)
mCPBA = meta-chloroperoxybenzoic acid
d - = doublet (in relation to NMR)
DBU =  diazabioyclo[5.4.0Jundec-7-cne

30 DCM = dichloromethane



Bt = benzotriazole 25 t-BuOH = tort-bufanol O = chem cal ionisation (in
relation to NI'S) nCPBA = neta-chl oroperoxybenzoic acid d doublet (in
relation to N11VIR) DBU = di azabicycl o[ 5. 4. 0] undec-7-one 30 DC A 3¢ MAY 2005
di chl oronet hane 1 9 MAY 2905 95 dd = doubl et of doublets (in relation to
NNl R) DMAP = 4-di net hyl am nopyridi ne DMF = N, N-di nmet hyl f ormam de DMSO

di net hyl sul faxi de s EDC = 1-[ 3-(di net hyl am no) propyl | - 3-et hyl car bodi i m de
Et ethyl EtOAc = ethyl acetate eq. equivalents ES electrospray (in relation

to M5) to FAB = fast at om bonbar.dnent (i9?1 relation to M5) h = hour(s) HC =

hydrochl oric agid HILPES = 4-(2-hydroxyethyl)-1._-piperazi neet hanesul fonic acid
HPLC = hi gh peg‘ﬁ-or mance | i q@é@lgﬂ%&?ﬁ%ﬁﬁgé‘p@ﬁnﬂ%fq m)ndust rial methyl ated

spirits 1PA opyl al cgl efﬂﬂﬁ‘ﬁ:‘ ) m=multiplet (inrelation to
NVR) M = mt%(}\l = acﬂ&é{%fﬂtﬁlﬁ e 3%1 %O—I = met hanol

DMF = N N-dimethylformamide
DMSC = dimethylsulfoxide
5  EDC = 1-[3-(dimethylamino)propyl]-3-ethylecarbodiimide
bt = ethyl
EtQAc = ethyl acetate
eq. " | = equivalents
ES = electrospray (in relation to MS)
10 FAB = . fast atom bombardment (in relation to MS)
h = " hour(s) |
HCI = hydrochloric acid
HEPES = 4-(2-hydroxyethyl)- 1 -piperazineethanesulfonic acid
HPLC = high performance liquid chromatography
15 IMS. = industrial methylated sl'airits
TPA = 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
23 form
OAc = acetate
Pd/C = | palladium on carbon
q = quartet (in relation to NMR)
It = 100m t;mperature :

30 s = ginglet (in relation to NMR)



Mn. = mnute(s) MP. = nelting point M5 = mass spectroscopy NADPH =

ni coti nam de adeni ne di nucl eoti de phosphate, reduced 25 form OAC =1 3904 3h08
Pd/ C = pal l adium on carbon q = quartet (in relation to NWR) it 1)
tenperature 30 s singlet (in relation to NMR) t 9 MAY 2005 96 t = trlpl et
(inrelation to NMR) TEA = triethylam ne THB tetrahydrofuran tlc = thin
| ayer chromat ography 5 Prefixes n- and tent- have their usual
meani ngs: nor nal , secondary, iso ar?g tertl ary 1 9 MAY 1h05 97 d ains

It. Acorrpound of formula eRd ~/AANNR Rs R R RdRb
wher ei n t het wavy | iThes rﬁ'ﬁﬂgégﬁie B9 hgﬂRFel ative cis- or trans- stereo
chem stry; rpa = triethylamine

THEF = tetrahydrofuran

tle = thin layer chromatography

Prefixes n-, s-, i-, & and fer?- have their usual meanings: normal, secoundary,

iso, and tertiary.



10 Rl represents CE-12 al kyl (optionally substituted and/or term nated by
one or nore groups selected fromhalo, cyano, nitro, aryl, Het', Cﬁ%ﬁﬁﬂ&
-ORSh, -N(R6)RSc, -C(O XR7, -C(ONRs)Rs'" and -S(O,R9),"' Het', - ) -
C(OXR7, -C(ONRRsd or _S(0)2R9. 15 RSa to Rsd independently represent, at
each occurrence when used herein, H C -6 alkyl (optionally substituted
and/or term nated by one or nore substgtuents selected from-0OH CL-6

al | coxy, hal o, cyano, nitro, aryl, Het 3”7 and -NHC(O R10), aryl or Het4, or
RSd, together éiﬂ:;lh R5, represents C3.5 al kylene (which al kyl ene group is
optionally intef{dted by an 0 atom 20 and/or is optionally substituted by
one or nore Cl1_3 allcyl groups); R10 represents H, Cl -4 alkyl (optionally
substituted and/or term nated by one or nore substituents selected from
hal o, cyano, aryl AaenpddG(@DiRd)ladr aryl; R11 represents H, Cl4 al kyl or
aryl; 25 1 9 MAY 2005 98 R6 represents H, Cl1.6 allcyl (optionally
substituted and/or term nated by one or nore substitnents selected from
-OH, halo, cyano, nitro and aryl }» aryl, R;C(O)RlZa -C(COMXRIb or
_C(ONH)R12a, R12a R12b and R12G repfesent Cl-6 al kyl (optionally
substituted and/or 5 term nated r nore substituents sel ected from
-OH, halo, cyano, nitro_and aryl |, or Rl12a and R12' represent H X

represents 0 or S; RR*TEPr s Nocdiit rence when used herein, aryl
or C_12 alkyl to (which | cyl

optionally substituted and/ or
term nated by one or noRe sybsti

el ected from-0H, halo, cyan,
nitro, aryl, Cl1 6 allcoxy, -SQZ aRIC, ()R and Het'); R13a and R13b

i ndependentsl y represent .Cl.6 al kyl or aryl;
=' wherein

the wavy lines represent optional relative cis- or #rans- stereochemistry;

10 R'represents Cy.iy alkyl (optionally substituted and/or terminated by one of .
more groups selected from halo, cyamo, nitro, aryl, Het!, -C(O)R™,
-OR*, -NROR™, -C(O)XR’, -CONR)R™ and -S(O)LR%), Het,
C(OR™, -C(O)XRT, -CIOMNRHR or -$(0),R;

15 R™to R’ independently represent, at each occurrence when used herein, H,
Cys alkyl (optionally substituted and/or terminated by cne or more
substituents selected from -OH, Cq4 alkoxy, halo, cyano, nitro, aryl, Het®
and —NHC(O)RIO), aryl or Het’, or R™, together with R®, TEpPIesents
Cy alkylene {which alkylene group is optionally mterrupted by an O atom

20 and/or is optionally substituted by one or more Cy.3 alkyl groups);

R' represents H, C,., alkyl (optionally substituted and/or terminated by one
or more substituents selected from halo, cyano, aryl and —NHC(O)R1 Y or
aryl;

RY represents H, C) 4 allyl or aryl;

25



15 R8 repre

sents, at each occurrence when used herein, H C -12

al ley/,

Cl-6. aUcoxy (which latter two groups are optionally substituted anqlgomY 2005

t er m nat ed

by one or nore substituents selected from-CH, halo,

nitro, Cl.4 alkyl and Cl -4 al koxy), -D-aryl, -D-aryloxy, -D-Heft,
-DNNHC(ORl4a D S(O 2R sa -DC(OR14b -D-C(Q ORl sb 20 -DC(O)N(Rt4)R14d,
or Rs, together with Rsd, represents C3.6 allcylene (which alkylene group

is optionally |nterrupted by an Oato‘}ﬁtand/or is

cyand,

optionally substituted by

one or nmore_C1.3 al kyl roug 2 "a to Rl4d |ndependently represent H,

C-6 allcyl
substi t uent

serretsd Hy Csa

cyano, ni,tro

f%@éalliéﬁd?sbruftfe@ﬁﬁ/%tﬁ‘miﬂ eOIr nor e

| fr .
R140 and Rlﬁa‘?ite%%%{l% g g‘"’p?eé% dtﬁoﬁs %Ha%l(?y‘fyeaﬁlg RigoLand, ﬁgl)gﬁfézh),) aryt. or

i ndependent
t er m nat ed

Ly cnyapt esgh ORI 6r abHoiNg t#.onal 'y substituted and/or

b¥ one_or rmre substituenfs sel ected from - OH, hal o,

cyano,

nitro and aRyf) RoF" anglR73aeDesempr@senlly] alogiivedty bubditoed Glntﬁ)ral kylene; 1 9

MAY 2005 99 rep
(optionafly® I@H@é%i{vmoea FRPET 54 Flﬁteﬁ§t%eée

selected fr
represents
represents
represents

- R

-E-pietqg,

- C(NFI ) NH2
10
15
20
25
30

esents, at e h occurre %’je when s d herein,

Cl-6 al kyl

&ra of @9 SYRAY t uent s

ot B B AR e PR s or . toget her w th  Ra,

-0; R3 represents lip, C.5 alkyl or, together W th
=0; R16 represents H -6 alkyl, -E—aryl - E- Het 8,

ok TERTERUY RASS) R'b: to RL7 represents H, Cl -6 al kyl

& SR @ﬁ%ﬁ%@%ﬂﬁeﬁ&@ﬂ%my P Bkt

{which allkyl group is optionally subsiituted and/or tenminated by one or
more substituents selected from -OH, halo, cyano, nitro, aryl, C¢ alkaxy,
-SO,RP2, -C(O)R*® and Het?);

R and R"?* independently represent Cy alkyl or aryl;

R® represents, at each occurrence when used herein, H, Cii; alkyl,
Cy.s. 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 Cy4 alkoxy), -D-aryl, -D-aryloxy, -D-HetS,
D-NEC(ORM 7 -D-S(O),R"™,  -D-C(ORY™,  -D-C(O)OR™®,
D-CONRM¥RM™ or R}, together with R, represents Cj; alkylene
(which alkylene group is optionally interrupted by an O atom end/or is
optionally substituted by one or more Cy.; alkyl groups); |

R4 o RM independently represent H, Cis alky! (optionally substifuted
and/or terminated by one or more substituents selected from -OH, halo,
cyano, nitro and aryl), aryl, or R'™ and R'™ together represent
Cy gllcylene;

RY* gnd R¥® independently represen’t. Crg alkyl (optionally substituted
and/or terminated by one or more substituents selected from -OH, halo,
cyano, nitro and aryl) ot aryl; | ‘

D represents a direct bond or C, 4 alkylene;

R2,

_X 05 R19a,

-E—aryl,
b or



R19n to R19d i ndependently represent, at each occurrence when used herein,
Cl-6 alkyl (optionally substituted and/or term nated by one or m)reg gledzD[}S
substituents selected fromhalo, aryl and Het9), aryl, Hetlo, or RL9" an
R19d i ndependently represent H, R20a and R20b i ndependently represent, at
each occurrence when used heroin, Hor Cl-5 alkyl (optionally substituted
and/or term nated by one or nore substjtueuts selected fromhalo, aryl and
Het 11), aryl, Het12, or together 20 reQBresent C3 6 allcylene, optionally

i nterrupted b}e/%g- an 0 atom B represen:‘@, at each_occurrence when used
herein, a dir ctHERF AL Sl OATIERF AN JISEd fresb itis alkpl (optionalya

represents -G, . a2d- - = Je Q- (] i I r.oup N(R21) - or
0- is att acheéu?%&%tg!g%ég)}ogt}%ﬁnalfl%tﬁ]gbbéépﬁen\ggéggnﬁbﬁe%g%rc %’ge% g - Z-,
-Z-N(R22) -, - NOR2 BMoZeyano ZiBo @hd arylafA of Hat'whi ch latter two 0 oups, Zis

attached to the carbon atombearing R2 and R); G represents a direct bond or
Cl.6 alkylene; 30 7 represents C2.6 al kylene; 1 9 MAY 2005 100 Z

represents _a di;rect bon Cl+4 al kyl 16 R2 3. R¢2 i ndependent |y
represent H o%zéil?fés%?%ﬁr ,%]Iﬁﬂf Cﬁé&ﬁ@ée?ﬁ@%r’ﬁ'ﬁl—ﬁ?ﬁ E’g@ﬁ%mﬁhi ch groups
are optional |l w3substidyed 5 by one or nore substituents selected from-OH,

cyan, halo, nitro, C-6 alkyl (optionally term nated by -N(H) C(0)OR23a),
Cl.6 al | coxy, RPietpreseatsyi,, C).¢ aNGRRaAPRINE witl Rf ReaEs@t:CrOR24a

O N( R24 ., _N(R24 O R24 . - NCR.2aj 4, 4 0) 2R2Jb
“S(0) aResc | CB TS B 6 RLFar REA A 1 (ORG aCl MRS onl y)
0Xx0; to Het 13-('5(@)§N?§Epkg°ba four- to twel ve-nenbered heterocyclic group

rno

contai ning one e heteroatons selected from oxygen, nitrognen and/ or
sul fur; 10 RY represents H, C¢ alkyl, -E-aryl, -B-Het®, -C(O)R™®, -C(O)OR™,

-S(0)R™, -[CO)LNR™R™ or -C(NH)NH,;
R represents H, Cy_¢ alkyl, -E-aryl or -C( O)ngd;
'_ R o RM independently represent, at each occurrence when used herein,
Cis alkyl (optionally subsfitnted and/or terminated by one or more
15 substituents selected from halo, aryl and Het ), aryl, Hetw, or R™ and R

independently represent I;

R*% and R¥® independently represent, at each occurrence when used herein,
H or Cp4 alky! (optionally sﬁbstitutad and/or terminated by one or more
substituents selected from halo, aryl and Het“), aryl, Het'?, or together
20 represent Cy_g alkylene, optionally interrupted by .an O atomy;
" - E represents, at each occurrence when used herein, a direct bond or
Cy4 alkylene;

p represents 1 or 2;

25 A represents ‘-G-, -J-NE®)- or -J-0- (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-3(0),-, -Z-O- (in which latter
two groups, Z is attached to the carbon atom bearing R? and R);
G represents a direct boud or C 4 alkylene;

30 Jrepresents Cy ¢ alkylene;



Het' to Hetiz independently represent, at each occurrence when used herein,

four- to twel ve-nenbered heterocyclic groups containing one or nore giM 2
het er oat ons sel ect ed from oxygen, nitrogen and/ ox sul fur, which het el ﬂl pﬂé
groups are optionally substituted by one or nore substituents including =0,
-OH, cyano, halo, nitro, Cl1_6 alkyl (optionally term nated by
-N(HC(0)OR23a) . Cl1.6 allcoxy, Het' aryl, N(R24a) R241-C(O R2" 1o,

-C(O) OR241_C(O) N( Re4~Rzar N(p24~C(O) B411 N(Rz4i ) C(0) N( Rz4) R24x 20

-N(R24m) S{0) 2R23b, -S(O 1R23c -01S(0)2R23" and _S(())2N(R24n) R24p,. R23a to
R23d i ndepehderresspls epresd 8and opb1-e akMlcdEcur rence when used herein, C:6

al kyl ; R24aptio p.ind ngden [ esent t each occurrence when used
her oi n, 2581 % frbdgggrgﬁﬂﬁﬁ%%%eﬁgge%f@;ﬁd]fy%Each occurrence, 0, 1 or 2;
and Ra to Rr independently represent Hor Cl4 alkyl; 1 9 MAY 2005 101

wherein each4 aryl and aryl oxy, %r oup, unless otherw se specified, is
opti onal | y Bubptéstuis edy! wrHel phatmeicebich gabips aae oppomtlyesutigtititedt i ve t her eof ;

5 provided that: (a) when.R3 .represents r Cl- | kyl ; and_ A represents
2PN R B o dre e b Seriot BPap dedienoeraye Cisedd. | os or
-N(R22) - Z- (. \@@d(ﬂg tier._ )l s hed,.it o e carbon atom
beari ng F\’Z(Q)b g%réfjr]%) , #at\%\ﬁe%fﬂ}gﬁggl%??’z-%@éﬁﬁgr %IE’ hﬁrlg-éti?) R18 in
whi ch E r ephERENRS ™ a -CAMREE] -OEMORTHe(OINRA)REEsNiRf @ mrYEnt a direct
bond, -J-N(R21). or -1-0- . ,and_ _ ... 23b 23 23d

NER™CONERFIR™, -NR*SORR™",  -S(0)R™, -OS(0)R™,

-S(O)RNR¥MR¥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 subsiituted by one or more substituents

including =0, -OH, cyano, halo, nitro, C, 4 alkyl (optionally terminated by

N(H)C(O)OR™Y), Cps alkoxy, Het!, aryl, -NER5R¥, -COR™,

-C(O)ORM™, -C(O)N(RE%)RM, NER¥C(OR™, -NR™)C(O)NRIHRY*, .
20 NER*S0),R?, -S(0)R, -08(0),R™ and -S(O);N(R¥*R**?;

R™* 15 R independently represent, at each occurrence when used herein,

Crs alkyl;
R o RMP independently represent, at each ocourrence when used herein,

25 Hor Cygalkyl;

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

R® to R independently reprasent H or Cy.4 alkyl;




is (ii) B does not represent -N(R22)-, -S(0)"-, _0_or _N(R22)_Z (in which
| atter group -N(e) is attached to the carbon atombearing R2 and R3); (0)
Het 1 and Het 13 do not represent 9-menbered heterocycles that containg @y 205
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 o[ 3. 3. 0] oct ane;

2-(4-(7-benzyl -3, 7-di azabi cycl o[ 3. 3. 0] octan-3-yl )btityl)-1, 2-

benzi sat hi azol - 3-one- 1, 1- di oxi de;

3- et hyl - 7- benzyl - 3, 7- di azabi cycl a[ 3. 3. Bl oct ane; 25

3-cyclohexyl - 7- benzyl - 3, 7- di azabi cycl o[ 3. 3. § oct ane; ) )

3- (t hi azol - 2- yWherginhepely 1arg, 2udi sy HBvC gedp] 31mese] obervaise; specified, is
3-(2-pyrimdyl)-.7-benzyl .3, 7- di azabi cycl o[ 3. 3. 0] oct ane; or

3- (5, 5-di met ho B@ﬁfﬁ)‘?gs?&'ﬁ%jnzyl -3, 7-di azabicyclo[3. 3.0] octane. 1 9 MAY
1000 102 2. A conmpound as clainmed in Caim1, wherein, in the conpound of
formula I, the optional substituents on aryl and aryl oxy groups are one-or
nmore groups sareghedndaeotivalPHcoeytaiie daalaivernhdrea C1.6 al kyl (optionally
term nated by -N(H) C(0)OR27a), Cl-6 al kxy, Het', aryl (which aryl group 5
may not besubstituted with any further aryl groups), -N(R74a)R24B,

C(O R24c - O@g@%&%{%@) N(R24 Rzar N(Rza~C(O Rsav N(R242)C(O N(R24,) Rz4;
_N(R24m) S(O) 2 NR23; -0S(0)2R and -S(0O 2N(R24a) R24p, wherein Het',
R23a to R234, (RR4ahtoRRI4newnd 1l oalk, akkyldeflined in Caim1. 10 3. A
conmpound as clainmed in Aaiml or Caim?2, wherein the wavy |ines represent
relative cis- stefdepremistIrif(R'A)- on-EBnpound as claimed in any one of dains

1 to 3, wherein Ry.. B does not represent -N(R™)-, -S(Q);-, -O- or -N(RZZ)—Z- (in
10 which latter group -N(R™) is attached to the carbon atom bearing R*"
and R”);
(b) when R* represents -BE-OR!® or —E-N(RH)RIE n which E represents a
direct bond, then:
(i) A does not represent a direct bond, -J-N(R*")- or -J-O-; and

15 (i) B does not reprasent -N(R*)-, -S(0)s-, -O- or -NR™)-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—5is( 1-phenylethyl)-3,7-diazabicyclo[3.3 .0] octane;
2 {4-(7-benzyl-3,7-diazabicycio[3.3 .O]OGtan—B;yl)blltyl} -1,2-
b‘enzisothiazol-?) -one-1,1-dioxide; _
3-methyl-7-benzyl-3,7-diazabicyclo[3.3.0]octane; _

23 3-cyclohexyl-7-benzyl-3,7-diazabicyclo[3.3.0]octane;
3-(thiazol-2-yD)-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.



is represents O _s alkyl (optionally substituted and/or term nated by one or
nore groups selected fromhalo, optionally substituted phenyl, Het'1,9 MAY 7005
-C(ORSa, -ORb, -COOR, -C(ONRR8 and -S(0O2-d _6 alkyl), Ret2,
-C(OOR, -C(O)N(HRS or -S(O2R9. 20 5. A conpound as clainmed in any one of
Clainms 1 to 4, wherein Rya and R5b independently represent, at each
occurrence, H Cl-6 alkyl (optionally substituted and/or term nated by one
or nore substituents selected from &H Cl4 allcoxy and hal o), optionally
substituted phenyl or Het4. 25 6. A conpound as clainmed in any one of C ains
1 to 5, whefei rARPMpWHLeseplaBnedin £48R beWligToEhda, thel cagnpguiadi of( whi ch gr oup
is optionall u itut.ed,and/.ar term nated by, one_or nore substituents
sol et ed 11 iRiCR tuh GBI AR Rk bR S9 o) bl B 1o 1. 4

al I coxy, - SQ@RI3auns gél@h@ﬁ%lﬁ“@)fﬂe&faﬁe, 1o, Inifto MY, 2008 (o§0@hally A conmpound

as clainmed in aim6, wherein | 213a and RI'3b 1 ndépendently répresent Cl-6
al kyl . 8. Aconmpadriy SS(ECEOMR N Cin\ellone, Hkt'Chail fwhickt oyl gronherein R3 5

represents, at each ocgurrence, Cl B al kyl (which group_is,opd onally

subst i t ut edahd?Yr E?e?‘ﬁasﬁgftﬁ%‘ﬁ Wi offe ?Pﬁ%‘ﬁr é},\ﬁuw{i el s ed@t ed from

-OH, hal o, ¢ and CJ- xy), - i ki y sulspi mhenyl ),
-D-Hetb6, - %?gfzm 5a %@330: 6 gf@ﬁko?ﬁgm O)%S%%@ . A conpound as
clai med i n (SIRFHCBO)MIEH LT, REGR™EHS( R RY, -BroRRefidansi),kBpeesent Cl -6

allcyl (optionally,substituted and/of, terminated by one or nore
subst i t uent-$(@kN %@@%r sfckaR dictoyRin” andk opth onial Ry® andustere @ ed phenyl) or

optionally bstitudied.phenyl. 15 10. A conpound as clainmed in any one of
Clainms 1 tods‘:“gIle e(?féaimr.% 1D represents a direct bond or ClI-3 al kyl ene.

10

3. A compound as claimed in Claim 1 or Claim 2, wherein the wavy lines

represent relative cis- stereochemistry.

4, A compoup& as claimed in any one of Claims 1 to 3, wherein R’

15 represents Cpy alkyl (optionally substituted and/or tenninate& by one or
more groups selected from halo, optionally substituted phenyl, Het',
-C(O)R*™, -OR™, -C(O)OR’, -C(OIN(HR? and -S(0)-Cy alkyl), Het?,
-C(OYOR?, -C(ON(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, Cyq alkyl (optionally
substituted and/or terminated by one or more substituents selected from

-OH, Cy.4 alkoxy and halo), optionally substituted phenyl or Het",

25 6. A compound‘as claimed in any one of Claims 1 to 5, wherein R’
represents, at each occurrence, Cig 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, -SOgRlé'a,
-C(O)R"® and Het).

30



11. A compound as clained in any one of Clains | to 10, wherein R?

represents, at each occurrence, Cl-5 alkyl (optionally substituted ?Qﬂ@ﬂrm%
20 term nated by one or nore substituents selected from hal o, cyano
optionally substituted phenyl) or optionally substituted phenyl. 12. A
conpound as clainmed in any one of Clains 1 to 11, wherein R2 represents H,
Cl-2 alkyl, -OR'", -N(HR" or, together wwith R3, represents 25 =0. 13. A
conpound as clained in any one of Claing3l to 12, wherein R3 represents H,
Cl-2 alkyl or, together with R2, represents =0. 1 9 MAY 2005 104 14. A
conpound as clai med ¢ommnpdone diin@daiims Claitmo & 3whedeen eRIFR4G! REDresents H,
Ct-4 alkyl, -E-optionally substitute? phenyl, -C(0)R19' or C(O N(H) R2os s
15. A conpoundré@cafaityagricsethfy-s 8hdlof Clainms | to 13, wherein RL7
represents H, Cl al kyl, -E-optionally substituted phenyl, -C(OR 9" or

- CCO) OR19h 16. A conpdund as clainmed in any one of Clains 1 to 15, wherein

Rl9a to and R19b A palependend kikihepriesentoneasf EREMAs OC YT efeesin G% al kyl ,
optionally substituted phenyl or HettO IT A conpound as clained in any one

of Clains ¥ toeddsenisherteparhRRocurrenpe.eSent gk (wheh- graipl ¢y loptivgellys. A
conpound as cl ai L N one of ains | to 17 erein E represents, at
each occurren(5”21%’E‘r11:;§"‘q[8(i!I PB@{]O}ZEBWHD%W - gue QF@?ISnsélbseli%?ntﬁ S@Eﬁ‘?{?@uﬁ' as cl ai med
in any one of _Ghai 1 1 er i . 8 conmpound
as clainmed in gﬁ;%&:}]@é %)12&%& %%drrs\m% to&f{L ; %@?e%ﬁﬁe@;ﬁ%ﬁ%‘%ﬁ%ﬂ -,
-Z-N(H) -, - Z- spaetd, -D-FLOR (Y, FADMB(COHC Ll @ror tBr @) GRIUps, Z i's

10 9. A compound as claimed in Claim 8, wherein R and R
independenfly represent Cp¢ alkyl (optionally substituted and/or terminated
by one or more substituents selected from halo, cyano and optionally

substituted phenyl) or optionally substituted phenyl.

15 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 occumence, Cps alkyl (optionally substituted and/or
20 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.p alkyl, -ORIS, NHR!Y or, together with R?, represents
25 =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.



attached to the carbon atom bearing R22 and 1t3). 25 21. A conpound as
claimed in daim19, wherein Grepresents a direct bond or Cl-5 al 5%”‘%’%05
22. A conpound as clainmed in any one of Clainms | to 21, wherein Z 30
represents a direct bond or CI-3 al kylene. 19 MAY 7005 105 23. A conpound
as clainmed in any one of Clains 1 to 22, wherein R4 represents phenyl or
Het 13, both of which o oups are opti onaIIy substituted by one or note
substituents sel ected fromcyano, hal®, nitro, .4 alkyl (optionally
termnated b N(H) C(O) OrR232), Cl14 al koxy, onally 5 substi (Ut ed phenyl,
C(O)N(H)RZM% A NOHPOUT) Re Ametl(iR)26y OFRi( @EﬂFs 1 WH@ﬂy@m% 36,

-S( 0O 2R23c and R241 conpau s clai kgd Cl aim 23,
wher ei n Het*FB" eﬁgg %’e aj\l@lr é 01%’6’”?& Sﬂfg%ﬁggd&w@t}% é@gﬁl Gr oup

cont ai ni ng @E\QN pae het eroatonms to selected from oxygen, nitrogen and/or
sul fur. % ound as claimed in any one of lains Ito 24, wherein Hett

to Fbtlz |ndependently represent, at each occurrence when used her ein,

five- to ten menber ed heterocyclic groups, containi ]%Sone or npre
het er oatonst 315 As EPBEPEHL £f SIHIBSY Fe ALY wRe S Jeaitan d/tor I3 urhesin R«h ch

het | bstit t
o b PP 26, SR PSP USHED Bengle Dy B SUbSL LU €
substi t ut edcp(b;e]me -NH2, -C(O R29c -C(0O) OR24d _C( ()) N( H R24e'

_N(H).C(O F211 and -S(O)aR23c 20 26. A compound as clained in any one of
Clains 1 to 25, wherein RI to Rf independently represent H or Cl1.2 alkyl.

27. A Cor’rpqlénd agorﬁllac‘;idn as clalme%ymosﬂ% 8]18 c% %ﬁalmsll to ?5 Where1 ef{@h :

10 and R*™ independently represent, at each occurrence, Cp¢ alkyl, optionally

substituted phenyl or Het".

17. A compound as claimed in any cne of Claims 1 to 14, wherein R*®
represents H or C; 4 allcyl.

15

18. A compound as claimed in any one of Claims 1 to 17, wherein 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-8(0)y-, -Z-0- (in which latter three groups, Z is
attached to the carbon atom bearing R* and E*).

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; 5 alkylene.



25 optional substituents on phenyl groups are one or nore groups selected
from-0OH cyano, halo, nitro, Cl-4 alkyl (optionally term nated by | :
-NI(HHC(O OR 23'), Cl-4 al koxy, -NH2i -C(O R24c, -C(O OR24a C(O)I\?(al)%z%%
NHCOR2411 -N(HCONH R241, -N(H S(O 2R2" -S(0O aR23a and
_S(0)2N(R24n) R24p 30 1 9 MAY 2005 106 28. A conpound as claimed in Claim
27, wherein R23a to R2° R24c R24a, R24e R24h, Rz241, R24" and R24p

i ndependently represent G s al kyl. 29. B compound as cl ai med in any one of
Claims 1 to 28, wherein n s represents O or 2. 30. A conpound as, clained in
any one of C ais 4 cewpognd ahelegned a1 leyy cngrasupleimnd tal KoxyhaeiouRs may be,

I th i ifi o t rai ght.- b hed- i ) [ i
ar ¢ yol i of ACSRITE PEGYL pr Hebin AR e o FRUR Gt LY PP r r upted by
one or more oygeik 8 0 ARGk (LiaUBShi duheduly, ans At fluoro or

chl oro atons. . A pharmaceutical fornulation including a conmpolnd as

defined in anyoptionafipe tafmi@ied nby | -WEDEGO)OREYM Liyr ellkoky,h aptionally

phar maceuti cal | y- accept abl e |.uyant, diJuent os,carrier. 32. A.

phar maceut iscalsugﬁﬁt‘h‘;ﬁ@ aAesr. f‘gﬁ‘g@@% thg( Kdphin axr N DICOMIEDR dat ment  of
an arrhythm a,_ h Si21Q_ qTROyRd ungeei o any one 20 of . C ahns 1
to 30. 33. A cﬁ%ﬁ?&ﬁas’ﬂpﬁ%ed %ﬁﬁ g@)zgjﬁ% 2?\ Clains | to 30 for use as a
pharmaceutical .. 25 34.. A conpound as defined in any one of Clains 1 .to 30,

but without provisos (o) and (d), for use in therrlgphyI axis or the
treatment of 3R ArdorjcHRAd 45 clammed in Claim 23, wherein Het™™ represents a five-

to ten-membered heterocyclic group containing one or more heteroatoms

10 selected from oxygen, nitrogen and/or sulfur.

25. A compound as claimed in any one of Claims 1 to 24, whe-rein Het' to
Het'? independently represent, at each occurrence when nsed herein, five- o
ten-membered heterocyclic groups containing one or more heteroatoms

15 selected from oxygen, nitroéen and/or sulfur, which heterocyclic groups are
optionally substifuted by one or more substifuents including =0, -OH,
cyano, halo, nifro, Ci4 alkyl, C,4 alkoxy, optionally substituted phenyl,
NH,, -C(OR* -C(O)OR*™, -C(ON(HR™: NHE)COR™ and -
-§(0).R*-.

20 |

26. A compound as claimed in any one of Claims 1 to 25, wherein K* fo R

independently represent H or C;, allgyl.

27. A compound as claimed mm any one of Claims 1 to 26, wherein

25 0pﬁonal substituents on phenyl groups are one or Imorf:: groups sélccted
from -OH, cyano, halo, mniiro, Cy4 alkyl (optionally terminated by
NECOOR®Y), C4  alkoxy, -NH, -C(OR™, -CO)OR™,
CONER™, -NE)COR™, NECONHERM™, -NHSO).R™,
-S(0):R*™ and -§(0)NR*™MR*™,

30



1 9 MAY 2005 107 35. The use of a conpound as defined in any of one C ains
| to 30, but wthout provisos (c) and (d), as active ingredient for the
manuf acture of a nedicanent for use in the prophylaxis or the treaf gwpy 1mb
an arrhythm a. 36, The use as clained in Caim35, wherein the arrhythma is
an atrial or a ventricular arrhythma. 37. A process for the preparation of
a conpound of fornmula | as defined in Caim1 which conprises: (a) reaction

of a conmpound of formula I, Re Ra Ra HN NRlL fI Rf Rd Ro wherein R and
Rn to R{ are as defined in Claim1, W&h a conpound of fornmula II11, L1 III
R3 R2 wherein L' represents a | eaving group and R3 R4, A ?nd B are as

defined in @Bai fndomppd fas clatma o hdamol 7, frorameih & * forR GhHIRTF, R “epresents C2

al kyl ene an 1BZ_ 242004 R3541 r, act of a correspondi ng
conpound of % %aji &gfgetlfm%&g%%&@wewsteﬁf I%%Eund of formula IV, 1
9 MAY 2665 108 0 RIB IV wherein R4 and B are as defined in daim1, (c)
for conpounds of fornmula | in which A represents CH2 and 2 represents -COH

or -N(H) R1729.r eaciongpouell &8 deimmeispoagy vge adnPlaling 1ofo 28, wherein n

5  represenis 0 or 2.

30. A compound as claimed in any one of Claims 1 to 29, wherein alkyl
groups and alkoxy groups may be, unless otherwise specified:
(i) straight- or branched-chain or cyclic Br part cyclic/acyelic;
10 (i} saturated or unsaturated;
(iif) interrupted by one or more oxygen atoms; and/or

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

31. A pharmacentical formulation inctuding a compound as defined in any

15 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

20 of Claims 1 to 30,

33. A compound as defined in any one of Claims 1 to 30 for use as a

pharmaceutical.

25 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 ireatment of an

arrhythmia.




s formula I'l, as defined above, with a conpound of fornula V, B-R4A YV R3
wherein Y represents 0 or N(R17) and R3, R4, R17 and B are as defined Map 2005
Claim1; (d) for conpounds of formula | in which A represents Cl1 6
allrylene, B io represents Cl.4 allrylene and R2 and R3 both represent H,
reduction of a correspondi ng conpound of formula | in which R2 and R3
toget her represent =0; (e) for corrpoi&ds of fornmula Tin which R2 and R3
both represent H and (1) A represent single bond or -7-N(R21) and B

represents 33 L or ‘%%ééﬁﬂ represents @é_ 6 al ky Iene and B

represents N §22§! o e ﬁ??)n-pﬁun § eéHnIaQﬁ/t rOigriedphs N(tWQ) b¥s att ached

to the carbon; Rak T a5 BliveliBGdalhORdhe £3094i ng conpoun
ormut a | eSS 18, TELE0E & Beive il he Su R BRI ’

of formula I og et present conmpounds of

fornmula | lnnwalmhleﬁt f@@ﬂseﬁeﬂhb@r@hjﬁlmldrrthé eaameB o201 frgpMlEsRANt s a direct
bond, Cl4 allrylene, -Z-S(OS,- or -Z-O (in which latter three groups Z
represents Cl4 al kyl ene) R represents OH and R3 represents H, reduction

of a corresp f. fQr.mu I, in_.which and et her
represent = % J)egef c#% ﬁdg (“g?m}%imeémPﬂ%%%m R%é ts -Z-O,
reaction of avegt@lcg}aggﬂﬂﬂqnﬁg formula VI, 1 9 MAY 2995 109 Re Rc Ra HO Z
A-N NRL VI. . Rd Re Wnerelan R2, R3 R to Rf A and Z are as defined
in Cdaiml, wt h a

37. A process for the preparation of a compound of formula I as defined in
Claim 1 which comprises:

(a) reaction of a corapound of formula IT,

Re Re Ra
H—N N—R? - Il
=JS £ CHE =T

wherein R' and R* to R are as defined in Claim 1, with a compound of

formula ITL,
R4 —B A
x S Il
RS Re

wherein L' 'rcpresents a leaving group and R% R, R A and B are as
defined in Claim 1; |

(b) for compounds of formula I in which A represents C, alkylene and R
and R togethér represent =0, reaction of a corresponding compound of

formula IT, as defined above, with a compound of formula IV,



conmpound of forrmula VII, RAOH VIl s in which R4 is as defined in Caima1l,
(h) for conpounds of formula | in which B represents -Z-O, reaction of a
conpound of formula VI, as defined above, with a conpound of fornul qdq«/MM 7005
R4-L2 VII1 wherein L2 represents a leaving group and R4 is as define
Claim1; to (i) for conmpounds of fornmula | in which A represents Cl-6
allcylene and B represents -N(R22)-Z- (wherein the group -N(R22)- is

attached to the carbon atom bearing 1% and RZ), reaction of a conpound of
formula LX, Re Re Ra R22 HN /A- NNRIX R3/ XX R2 RE Rd Ro wherein As

represents Cl.5 alicylene and Rl, R2, R3, A22 and Ra to Rf are as is

defined in daiml with a corrpouod of formula X, R4-Z-LZ x wherein L2 is as
defi ned above and R4 and pal reﬁﬂ%f%aed in daim1; 0) for conpounds of
formula | in which R2 represeBts - 2, reduction of a corresponding

compound of formula Xi, 1 9 MAY 2005 110 Re'Rc Re R43 XA-N N----RL Xf Rs N

Rr Rd Rb SW@mRnamiB v 2s pafingdani(@aiRFl; A B and E are as defined in Claim
X {(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 formula II, as defined above, with a compound of formula V,

B—R4
< 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 C,4 alkylene, B _
10 represents Ci4 alkylene and R® and R both represent H, reduction of &

corresponding 60mp0und 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 alkylens, or
15 (2) A represents Cp¢ alkylene and B represents N(R™) or -N(R®)-Z- (in

which latter group -N(R*) is attached to the carbon atomn bearing R* and

RY), reduction of a corresponding comﬁound of formula I in which R* and

R? together represent =0; |

{f) for compounds of formula I in which A represents C,¢ allcyléne B
20 represents a direct bond, C, 4 alkylene, -Z- NR™)-, -Z- S(O)n- or -Z-0O- {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 reprasént =(;

(g) for compounds of formula I in which B represents -Z-O-, reaction of 2

25 cormpound of formula VI,



(k) for compounds of formula | in which R represents

-E-N(R16) C(O N(H) R20', reaction of a correspondi ng conpound of formfjlgaMM@%
in which R2 represents -E-N(R18)H with a conpound of formula Xi| N=C=
XTI  wherein R20a is as defined in laim1l; (1) for conpounds of formula I
in which -R2 represents -E-N(H[C(O J2NH2, reaction of a corresponding
compound of formula I in which R2 represents 10 -E-NH2 with oxalic acid

di amide; (m) for conpounds of formula¥”in which R2 represents

-E-N(R17) RF3, wherein R17 and R18 are as defl ned in Claim1, provided that
R17 does not represent H, reactRon & a orrespondl ng corrpound of formul a
1, in which R2 represents -D-N(H\RL& with a conmpound of fornula XIE, 15
Rl17a-L3 X111 wherein R171 repres as defined in Claim1l except that
it does not represeqd—A. anh-ENr epriesentis—ail eavi ng group; (n) for
conpounds of formula I in ich ents -E-OR16 in rch RL6
represents Cl.6 al kyl, -Eanyl or reaction of a corresponding 20
conmpound of forrmula | in whith ts -E-OH with a compound of
formula XV, Rl6ao,4 XIV wherei resents CL.6 al kyl, -E-ar

' yl or
L Fets e SHIEEIR, 52 B RO RS B Byl RO L L) T

represents Clcgm@b&ydmffogmarayvﬁpr -E-Het8), reaction of 'a correspondl ng
conpound of for.mula XV,I_“:;ISeH Rc Re RA-B /A-N NR1 XVVII

5 in which R? is as defined in Claim 1;

(h) for compounds of fornmila I in which B represents -Z-O-, reaction of a -
compound of formula VI, as defined above, with a compound of formula V1T,
R : VII
wherein I represents a leaving group and R*is as defined in Claim 1:
10 (i) for cormpounds of formula I in which A represents Cyp¢ alkylene and B
represents ~N(R*)-Z- (wherein the group -NR*)- is attached to the carbon

atom bearing R? and R”), reaction of a compound of formula IX,

Re Re Ra
R22
H"'NXALN N—R! IX
R® R2 -
Rt RY R

wherein A® represents Cyg alkylene and R!, R% R®, R* and R® to R are as
15 defined in Claim 1 with a compound of formula X,
R%-zZ-L? ' X
wherein L2 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 X1,



RBEt R RdIRb L2 5 wherein L2 is as defined above and R, R3, R4, R to
R A B and E are as defined in Caiml wth a conmpound of fornul aﬁ'ﬁ(ﬁwaﬁua

defi ned above; (p) for conpounds of forrmula |I in which R2 represent
-E-OR16, wherein R16 is as defined in daim1l, provided that it does not
represent H, reaction of a correspondi ng conmpound of formula |I in which R2

represents 10 -E-OH with a conpound of forrmula XVI, R16h-L4 XVI wherein
R16b represents R16 as defined in C ditn 1, except that it does not

represent H, and L4 represent sREa | eavi group; (q) for conmpounds of formula
| in which R2 represents hal o,Rsub&fitition of 15 a correspondi ng conpound

of formula | in which RZ represent , using a_ hal ogenating agent; (r)

reaction of a corresponding co formula XVII, Re Rc Ra R4-B\ A-N
NH XVII R3 R2 RR4Rd-HRe er&l n RN—RFRRa to Rl, A apd B are as defined
in Cdaiml, with a 20 npoun riula XVIIl, RL-L' XV E 1 9 MAY 2005

ghoup and R is as defined in daimi1,;
in mhich,R represents -C(O XR7 or
formula Xl X,

112 wherein L5 represg tsga le
(s) for conpounds of fornmila I
-C(ONR) Rsd, reaction of Na ¢ ound o

wherein R!, R%, R* R*to RY, A, B and E ars as defined in Claim I;
(k) for compounds of formula I in which R® represents
“B-NR™®C(O)N(H)R™™, reaction of a corresponding compound of formula
5 Tin which R* represents -E-N(RIH)H with 2 compound of formula XTI, -
R¥N=C=0 X1
wherein R** is as defined in Claim 1;
- (D) for compoﬁnds of formula I in which R represents ~E-NE)[C(0)];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'IRY,
wherein R'7 and R'S are as defined in Clairﬁ 1, provided that R' does not
represent H, reaction of a corresponding compound of formula I, in which
R? represents -D-NEDR® with a compound of formula XTIT,
15 R} XN
wherein Rm represents R'7 as defined in Claim 1 except that it does not
represent H, Iand L’ represents a leaving group;
{(n) for compounds of formula I in which R? represents -E-ORY in which
R represents Ci alkyl, -E-aryl or -E-Het, reaction of a coﬁesponding
20 compound of formula I in which R? represents -E-OH with a compound of

formula XTV,
RY%0H XV

wherein R'®* represents Cp4 alkyl, -E-aryl or -E-Het®, wherein Het® is as

defined in Claim 1;



Re Re Ra 0 R4B\ /A-NXIX /X\ L5 R3 R2t R Rd Rb5 wherein R2, R3, R4,
Ra to Rt A and B are as defined in Caiml and L5 is as defined a 9‘1‘@\’1035
with a conpound of fornmula XX, R 6-H XX wherein R26 represents -XR
-N(R3)Rsd and Rsd R7, RS and X are as defined in Caim1; 10 (t) for
conpounds of forrmula | in which R represents -C(ONH)R8, reaction of a
correspondi ng conpound of fornmula XViI as defi ned above, with a conpound
of formula XX, RA-N=C=0 XXl vvhereln R;s is as defined in daim1l; 15 (u)

f d f I t 1 h | kyl
or compounds 20 (oL Sk LESMLEN T, B BSSkeGhul2 8k e al kot
}M‘th CH or N( fﬁﬂ?@e 3hid & Ol Wﬁ%y@l%%'@%ét“)%’r@déﬁéﬁ'o‘f‘ﬁt @tﬁréé%&ﬂ?img)ne or rnore
urt her substltuen s as specified in Caiml , reacti

corr espondi ng worpeouhdf Sfrmibbr ¥l a XVI 1, as defined above, with a 20
conmpound of forrmula XXII, Y~--Ri XXII JWherein .Ya represents 0 or N(R6),
R' represents Cl-10 al kyl, opti pstituted with one or nore
substituents as specified in d ai R and R6 is as defined in aim

1, 1 9 MAY 2005

Ré—B.__A—N N—R! XV

R E
12 Rf RY ma
5. wherein L2 is as defined above and R', R?, R*, R* to RY, A, B and E are as
defined in Claim I 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

10 -E-OH with a compound of formula XVI, ’
R , 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, substitation of
15. a corresponding compound of formula I in which R” represents ~OH, using a,
haloéenating agent; |
() reaction of a correspondin g compound of formula XVII,

C

R““-“B XVIi

wherein R%, R?, R*, R* to Rf, A and B are as defined in Claim 1, with a

20 compound of formula XVIII,
RI'LS . XVil



113 (v) for conpounds of fornmula I in which R represents -C(OOR7 and Ra
and/or Rb represent ClA alkyl, reaction of a correspondi ng conpound1qi/\£l| ¥ 2005
formula | in which R represents -C(OOR7 and Ra and Rh represent Ph
one or nore equivalents of a compound of formula XX 11T, R 27-L2 Xl

wherein R27 represents Cl-4 alkyl and L2 is as defined above, in the
presence of a base capabl e of depro#gpating t he

3, 7-di azabi cyclo[ 3. 3. 0] octane ring at " the p05|t|on a-to the nitrogen

bearing the - R7 group; (w). for co nds a |l which are

3, 7- di azabi ¥ %‘g SP%TS&BF:H% ‘)’lﬁgﬂ%@@ﬁ %{di% %ﬁlu\} ey, OXI dati on " of
t he correspondighg ly0 tr

correspondi gg E%n%%mu%%ﬁugzﬁ ﬂ&pl [113 E‘%ogﬁf (g(gﬁ rmJI a | which
are d-4 al k&(omf)ﬁfdnmyﬁmnmmmmpousdbffcﬂﬁmlavmves in which the alkyl

group is attached to a 3, 7-di zab| cycl 0- [ 3.3.0] octane nitrogen, reaction,

at the 3, 7-di azabi oycl o[ 3. 3. ORoct &ie Itrogen, of a correspondi ng conpound

of formula | with a conmpound o < la XXIIl, as defined above; (y)
conversi on of one substituent 0 anotBer using techniques well known
to those skill ed f4r—tBe at~— i of one Rl gggup to another using
techni ques well known t t hose__ski in tshe art; or (aa) deprotection of
a protected derivati a co ond of fofiula | as defined in Caiml.

38. A conpound of formul 52II [as fgefingd in Claim38, or a protected
derivative thereof, provi ded%hat when'Ra to Re all represent H, then R

d | t it ut | Het'
does._1oF " BRLEREIL () 1l 52 Rl SR LonshLY S I s ey or e

defined above, with a compound of formula XX,

R*-H XX
wherein R* represents XR7 or -NERHR™ and R* R7, R® and X. are as
defined in Claim 1;

10 (t) for compounds of formula I in which R’ represents -C(O)N(H)RY, reaction
of a comresponding compound of formmula XVII, as defined above, with a
compound of formula XXI,

RP-N=C=0 | XXI
wherein R® is as defined in Claim 1;

15 (u) for compounds of formila I in which R' represent C,.;, alkyl, which
alkyl group is substituted at the C-2 carbon (relative to the bispidine
n.itrogén) ‘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 XXH,

Y/"‘>-_‘ Ria : XXl

wherein Y* represents O or N(R"), R" represents C4 alkyl, optionally

substitited with one or more substituents as specified in Claim 1 for R! and

R% is as defined in Claim 1;



1 9 MAY 2005 114 39. A conpound of formula VI,
protected derivative thereof.
or a protected derivative thereof.

Cl ai m 38,

40. A conpound of formula TX, as def
41. A conpound of for

as defined in Caim38, or

1 e s

as defined in Claim38, or a protected derivative thereof. 42. A conpound

of formula XV, as defined in C aim 38,
43. A conpound of forrmula XVII, as defiiped in C ai m 38,

or a protected derivative thereof.
or a protected

derivative thereof, provided that when B represents Z, then R2 represents

- E- O (opt i onakd) Yors shehdiiods ef Btk #dwhidh RNRkREhieLC
defined in Claim38, or a protected derivative thereo
and/or R” represent C;4 allkyl, reaction of a comesponding compound of

formula I in which R! represents ~C(O)OR” and R* and R” represent H with
one or more equivalents of a compound of formmla XXIIT,

R¥.L? XXII
wherein R%’ represents Cy4 alkyl and 1% is as defined above, in the presence
of a base capable of deprotonating the 3,7-diazabicyclo[3.3.0]octane Ting at
the position a-to the nitrogen bearing the -C(O)YOR’ group;

(w) for compounds of formula I which are 3,7-diazabicyclof3.3.0]octane-
nitrogen N-oxide derivatives, oxidation of the corresponding 3,7-diaza-
bicyclo[3.3.0]octane nitrogen of a corresponding compound of formula I;
{x) for compounds.of formula I which are Cy4 alkyl quaternary ammoninm
salt derivatives, in which the alkyl group is attached to a 3,7-diazabicyclo-
[3.3.0]octane nitrogen, reaction, at the 3,7-diazabicyclo[3.3.0]octane
nitrogen, of a corresponding compound of formula I with a compound of
formula XXII1, 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 technigues well known to
those skilled in the art; or

{aa) deprotection of a protected derivative of a compound of formula I as

defined in Claim 1.

38. A compound of formula II, as defined in Claim 38, or a protected
derivative thereof, provided that when R to R all represent H, then R' does

~ not represent:

() Cpp alkyl optionally substituted by aryl or Het';
(ii) -C(O)-(optionally substituted aryl); or

(111) tert-butyloxycarbonyl.

;@Ky&ﬂ andkX, as.

a
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39. A compound of formula VI, as defined in Claim 38, or a protected

derivative thereof

40. A compound of formula IX, as defined in Claim 38, or a protected

denvative thereof.

41. A compound of formmia XI, as defined in Claim 38, or a protected

denivative thereof.

“42. A compound of formula XV , as defined in Clamm 38, or a protected

derivative thereof,

43. A compound of formula XVII, as defined in Claim 38, or a protected

 derivative thereof, provided that when B represents Z, then R® represents

-E-O-(optionally substituted aryl).

44, A compound of formula XIX, as defined i Claim 38, or a protected

denivative thersof,

19 MAY 7005



