
1 9 MAY 2005  3,7-DIAZABICYCLO[3.3.0]OCTANES AND THEIR USE EN THE TREATMENT
OF CARDIAC ARRHYT.HNIIAS  Field of the Invention This invention relates to
novel pharmaceutically useful compounds, in  particular compounds which are
useful in the treatment of cardiac  arrhythmias. to 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. Arrhytbmias may be
classified 15 clinically by means of the presumed site of origin (i.e. as
supraventricular,  including atrial and atrioveniricular, arrhythmias and
ventricular arrhythmias)  and/or by means of rate (i.e. bradyarrhythmias
(slow) and tachyarrhythmias  (fast)). 20 In the treatment of cardiac
arrhythmias, the negative outcome in clinical trials  (see, for example, the
outcome of the Cardiac Arrhythmia Suppression Trial  (CAST) reported in New
England Journal afMedicine 321, 406 (1989)) with  "traditional"
antiarrhythrnic drugs, which act primarily by slowing the  conduction
velocity (class I antiarrhythmic drugs), has prompted drag 25 development
towards compounds which selectively delay cardiac  repolarization, thus
prolonging the QT interval. Class Ili antiarrhythmic drugs  may be defined
as drugs which prolong the trans-membrane action potential  duration (which
can be caused by a block of outward K} currents or from an  increase of
inward ion currents) and refractoriness, without affecting cardiac  3o
conduction 1 9 MAY 2005  2 One of the key disadvantages of hitherto known
drugs which act by delaying  



repolarization (class III or otherwise) is that they all are known to
exhibit a  unique form of proarrhythrnia known as torsades de pointes
(turning of  points), which may, on occasion be fatal. From the point of
view of safety, 5 the minimisation of this phenomenon (which has also been
shown to be  exhibited as a result of administration of non-cardiac drugs
such as  phenothiazines, tricyclic antidepressants, antihistamines and
antibiotics) is a  key problem to be solved in the provision of effective
antiarrhythmic drugs. to Antiarrhythmic drugs based on bispidines
(3,7-diazabicyclo[3.3.1]nonanes),  are known from inter alia international
patent applications WO 91/07405 and  WO 99131100, European patent
applications 306 871, 308 843 and 665 228  and US patents 3,962,449,
4,556,662, 4,550,112, 4,459,301 and 5,468,853, as  well as journal articles
including inter alia: J. Mcd. 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-diazabicyclo[3.3.0]octane are known for use in a  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 96135691); neuroleptics (as described in WO - 95/15327 and WQ
95/13279); serotonin reuptake inhibitors (as described in  WO 96/07656);
thrombin inhibitors (as described in Helvetica Chim. Acta 83, 25 855 (2000),
Chem. & Biol. 4, 287 (1997) and Angew. Chem. Int, Ed. Eng.  34, 1739
(1996)); 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). 1 9 MAY 2005  3 



Other 3,7-diazabicycio[3.3.0] octane compounds are known as chemical
curiosities from inter alia J. Heterocyclic. Chem. 20, 321 (1983), Chem.
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-diaaabicyclo[3.3.0]octane is
known to be useful in controlling the enantioselectivity of reactions
between  Crrignard reagents and aldehydes (as described in Tetrahedron 5,
569  (1994)). 1o 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 usefii 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 electrophysiological
activity, preferably  class III electrophysiological activity, and are
therefore expected to be useful  in the treatment of cardiac arrhythmias. 20
Disclosure of the Invention According to the invention there is provided
compounds of formula 1,  Re Rc Ra R4---B\ /A---N ft R1  R3/X\R2 Rf Rd Re  25
wherein 1 9 MAY 2915  4 the wavy lines represent optional relative cis- or
trans- stereochemistry; Rt represents C1_12 alkyl (optionally subst ituted
and/or terminated by one or  more groups selected from halo, cyano, nitro,
aryl, Hetl, -C(0)R32,  5 -ORS", -N(Re)R5c -C(0)XR' C(O)N(Rs)Rsd and
-S(O)2R9), Het2,  



_C(O)Rsa -C(O)%R7 -C(O)N(Rs)R5' or -S(0)2R9; Rya to RSd independently
represent, at each occurrence when used herein, H,  C1.6 alkyl (optionally
substituted and/or terminated by one or more  substituents selected from
-OH, CI-6 alkoxy, 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 an 0 atom  and/or is optionally
substituted by one or more C1-3 alkyl groups); R1 represents H, CI -4 alkyl
(optionally substituted and/or terminated by one  or more substituents
selected from halo, cyano, aryl and -NHC(0)R01) or  15 aryl; R11 represents
H, C14 alkyl or aryl; R6 represents H, C1-6 allcyl (optionally substituted
and/or terminated by one  or more substituents selected from -OH, halo,
cyano, nitro and aryl), aryl,  20 -C(0)RLZa, -C(O)OR1zb or-C(O)N(H)R'2c;
Rtza Rlzb and R12c represent C1.6 alkyl (optionally substituted and/or
terminated by one or more substituents selected from -OH, halo, cyano,
nitro and aryl) or aryl, or R12a and R12c represent H; 25 X represents 0 or
S; R7 represents, at each occurrence when used herein, aryl or C1-12 alkyl
(which allcyl group is optionally substituted and/or terminated by one or
more substituents selected from -OH, halo, cyano, nitro, aryl, C1.6 alkoxy,
-SO2R"a, -C(O)R"' and 30 R13a and R13" independently represent C1-6 alkyl or
aryl; 1S NAY 2QOs  5 Ra represents, at each occurrence when used herein, H,
C1_12 alkyl, - CI-6 alkoxy (which latter two groups are optionally
substituted and/or  terminated by one or more substituents selected from
-OH, halo, cyan, nitro, C1-4 alkyl and C1.4 alkoxy), -D-aryl, -D-aryloxy,
-D-He?,  



s D-N(H)C{O)R14a -D-S(0)ZRrsa, -D-C(O)R'4", -D-C(O)OR"',
-D-C(O)N(R14c)R14d, or R2, together with RSd, represents C3.6 alkylene
(which allcylene group is optionally inteirllpted by an 0 atom and/or is
optionally substituted by one or more C1.3 alkyl groups); R14a to R14d
independently represent H, C1-6 allcyl (optionally substituted  to and/or
terminated by one or more substitu(-nts selected from -OH, halo,  cyan,
nitro and aryl), aryl, or R14 and Rt4d together represent  C3-6 alkylene;
Rt'a and R15b independently represent C1.6 alkyl (optionally substituted
and/or terminated by one or more substituents selected from -OH, halo,  15
cyan, nitro and aryl) or aryl; D represents a direct bond or C1_5 allcylene;
R9 represents, at each occurrence when used heroin, C1.6 alkyl (optionally
substituted and/or terminated by one or more substituents selected from  20
-OH, halo, cyano, nitro and aryl), aryl or Het7; R2 represents H, halo, C1-6
allcyl, -E-OR16, -E-N(R17)R18 or, together with  R3, represents =0; R3
represents H, C1-6 alkyl or, together with R', represents =0; 25 R15
represents H, C1-6 aIlcyl, -E-aryl, -E-Het', -CMPI"a, -C(O)OR"' or
-C(0)N(R20a)0'; R17 represents H, C1.6 alkyl, -E-aryl, -E-Het , -C(O)R'92,
-C(O)OR"",  -S(0)2R19c -[C(O)]VN(Rzoa)Raob or-C(N-H)NH5; R19 represents H,
C1.6 alkyl, -E-aryl or -C(O)R""; 1SMAY2O5  6 R19a to RE9d independently
represent, at each occurrence when used herein,  C1.6 alkyl (optionally
substituted. and/or terminated by one or more  substituents selected from
halo, aryl and Het9), aryl, Heti, or X191 and R19d  independently represent
H; 



5 R220a and Rzob independently represent, at each occurrence when used
herein,  H or C1.6 alkyl (optionally substituted and/or terminated by one or
more  substitueuts selected from halo, 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; A represents -G-, or -J-0- (in which latter
two groups, N(Rz)- or  0- is attached to the carbon atom bearing R2 and R);
is B represents -Z-, -Z-N(R22)-, -N(R 2)-Z-, -Z-S(O), -, -Z-O- (in which
latter  two groups, Z is attached to the carbon atom bearing R2 and R3); G
represents a direct bond or C1_6 aicylene;  J represents C2_6 alkylene; Z
represents a direct bond or CI-4 allcylene; 20 R'-' and R22 independently
represent H or CI-6 alkyl; R4 represents aryl or Het", both of which groups
are optionally substituted  by one or more substituents selected from -OH,
cyano, halo, nitro, Cl_6 411cyl  (optionally terninated by -N(H)C(O)OR23a),
CI-6 alkoxy, Het', aryl, 25 -N(R24a)R2t _C(O)R24c _C(O)OR24d _C(0)N(Rza)Rzaf
_N(Rz4o)C(O)R2as  N(R2 `)C(0)N(R2a1)Rz4K, -N(R24)S(0)2R23b, -S(0)dR23o,
-QS(0)2R23d  _S(0)2N(R24n)R14P and (in the case of Het13 only) oxo; Het13
represents a four- to twelve-membered heterocyclic group containing  one or
more heteroatoms selected from oxygen, nitrogen and/or sulfur; 30 1 9 MAY
2005  7 Het! to Hett2 independently represent, at each occurrence when used
herein,  four- to twelve-membered heterocyclic groups containing one or more
heteroatoms selected from oxygen, nitrogen and/or sulfur, which  



heterocyclic groups are optionally substituted by one or more substituents 5
including =0, -OH, cyano, halo, nitro, C1.6 alkyl (optionally terminated by
-N(H)C(0)OR2'a) Ci_6 alkoxy, Het', aryl, -N(Rz4a)RZ4b -C(0)R24,  -C(O)OR24d
_C(0)N(Rzae)R24 _N(R247)C(O)R245 _N(R24)C(0)N(R2at)Rz4k  _N(R24m)S(0)2Rz3e
-S(O)"R23c -OS(O)2R23' and _S(0)2N(R24a)R24p; 1o R23a to R23a independently
represent, at each occurrence when used herein,  CI.6 alkyl; R24a to R24p
independently represent, at each occurrence when used herein,  H or Ct_6
alleyl; n represents, at each occurrence, 0, I or 2; and  15 Re to Rf
independently represent H or CI-4 alkyl; wherein each aryl and aryloxy
group, unless otherwise specified, is  optionally substituted; 20 or a
pharmaceutically acceptable derivative thereof;  provided that: (a) when R3
represents H or CI_4 alkyl; and  25 A represents -7-N(R2)- or -T-O-; then B
does not represent -N(R22)-, -S(O)n , -0- or -N(R22) Z- (in  which latter
group -N(R22) is attached to the carbon atom bearing R2  and R3); (b) when
R2 represents -E-OR16 or -E-N(R27)R13 in which E represents a  30 direct
bond, then: 1 9 MAY 2005  s (i) A does not represent a direct bond,
-1-N(R21)- or -S-O-; and (ii) B does not represent -N(R22)-, -S(O)B-, -0- or
-N(R 12)_Z_ (in  which latter group -N(R22) is attached to the carbon atom
bearing  



R2 and R'); 5 (c) Het' and Het'' do not represent 9-membered heterocycles
that contain  a fused benzene or pyridine ring; and (d) the compound is not:
3,7-bis(1-phenylethyl)-3,7-diazabicyclo[3.3.0]octane;
2-{4-(7-benzyl-3,7-diazabicyclo[3.3.Ojoctan-3-yl)butyI}-1,2 10
benzisothiazol-3-one-l,1-dioxide;
3-methyl-7-benzyl-3,7-diazabicyclo[3.3.0]octane;
3-cyelohexyl-7-benzyl-3,7-diazabicyclo[33.0]octane;
3-(thiazol-2-yl)-7-benzyl-3,7-diazabicyclo[3.3.0]octane;
3-(2-pyrimidyl)-7-benzyl-3,7-diazabicyclo[3.3.0]octane; or is
3-(5,5-dimethoxy)pentyl-7-benzyl-3,7-di azabicyclo[3.3.0] octane;  which
compounds are referred to hereinafter as "the compounds of the  invention".
20 Unless otherwise specified, alkyl groups and allcoxy groups as defined
herein may be straight-chain or, when there is a sufficient number (i.e. a
minimum of three) of carbon atoms, be branched-chain and/or cyclic.
Ftuther, when there is a sufficient number (i.e. a minimum of four) of
.carbon atoms, such alkyl and alkoxy groups may also be part cyclic/acyclic.
25 Such alkyl and alkoxy groups may also be saturated or, when there is a
sufficient number (i.e. 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 allcoxy groups may also be substituted by one
or more halo, and especially fluoro, atoms. 30 1 9 MAY 2005  9 Unless
otherwise specified, alkylene groups as defined herein may be
straight-chain or, when there is a sufficient number (i.e. a minimum of two)



of carbon atoms, be branched-chain. Such alkylene chains may also be
saturated or, when there is a sufficient number (i.e. a minimum of two) of 5
carbon atoms, be unsaturated and/or interrupted by one or more oxygen
and/or sulfur atoms. Unless otherwise specified, alkylene groups may also
be substituted by one or more halo atoms. The term "aryl", when used herein,
includes C6-10 aryl groups such as  to phenyl, naphthyl and the like. The
term "aryloxy", when used herein  includes C6_lfl aryloxy groups such as
phenoxy, naphthoxy and the like. For  the avoidance of doubt, aryloxy groups
referred to herein are attached to the  rest of the molecule via the 0-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 C1_5 alkyl (optionally  terminated by -N(H)C(O)OR2sa), C1.6 alkoxy,
Het', aryl (which aryl group  may not be substituted with any further aryl
groups), -N(Rzaa)Rzan  -C(O)Re4c, -C(0)OR24a _C(Q)N(R24~R141 _N(R24~C(0)R21a
-Nt(R'-4')C(O)N(R"4j)R14", -OS(0)2R2"' and 20 -S(O)2N(R24)R24p (wherein
Het', R23a to 11, R24a to R224, and n are as  hereinbeore defined). When
substituted, aryl and aryloxy groups are  preferably substituted by between
one and three substituents. The term "halo", when used herein, includes
fluoro, chloro, bromo and iodo.  25 Het (Het' to Het13) 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 Het13)
groups may be fully saturated, wholly 3o aromatic, partly aromatic and/or
bicyclic in character. Heterocyclic groups 1 9 MAY 2005  10 that may be
mentioned include benzodioxanyl, benzodioxepanyl,  



benzodioxolyl, benzofuranyl, benzofurazanyl, benzimidazolyl,
benzomorpholinyl, benzothiophenyl, chromanyl, cinnolinyl, dioxanyl,
furanyl, hydantoinyl, imidazolyl, imidazo[t,2-a]pyrid uyl, indoly], 5
isoquinohnyl, isoxazolyl, maleimido, morpholinyl, oxazolyl, phthalazinyl,
piperazinyl, piperidinyl, purinyl, pyranyl, pyrrzinyl, pyrroinyl, pyridinyl,
pyrimindinyl, pyrrolidinonyl, pyrrolidinyl, pyrrolinyl, pyrrolyl,
quinazolinyl, quinolinyl, 3-sulfolenyl, tetrahydropyranyl,
tetrahydrofuranyl,  thiazolyl, thienyl, thiochromanyl, triazolyl and the
like. Values of Het, that io may be mentioned include piperazinyl and
thiazolyl. Values of Het2 that  may be mentioned include thiazolyl. Values
of Het4 that maybe mentioned  include isoxazolyl and tetrahydropyranyl.
Values of Het5 that may be  mentioned include morpholinyl, piperazinyl and
pyridinyl. Values of Het6  that may be mentioned include isoxazolyl and
tetrahydropyranyl. i5 When a Het (Het' to Het13) group is substituted by one
or more aryl and/or  Het' group(s), that (those) said aryl and/or Het'
substituent(s) may, not itself  (themselves) be substituted by any aryl
and/or Het' group(s). Substituents  on Het (Het' to Het13) groups may, where
appropriate, be located on any 20 atom in the ring system including a
heteroatom. The point of attachment of  Het (Het' to Het13) groups may be
via any atom in the ring system including  (where appropriate) a heteroatom,
or an atom on any fused carbocyclic ring  that may be present as part of the
ring system. Het (Het' to Ret') groups  may also be in the N- or S-oxidised
form. 25 Pharmaceutically acceptable derivatives include salts and solvates.
Salts  which may be mentioned include acid addition salts. Pharmaceutically
acceptable derivatives also include, at the 3,8-diazabicyclo[3 2.1[octane or
(when a Het (Ret1 to Het13) group contains a tertiary nitrogen atom)
tertiary 79 MAY 2005  



11 heterocyclic nitrogens, C14 allcyl quaternary ammonium salts and
N-oxides,  provided that when a N-oxide is present: (a) no Het (Plet to
Het13) group contains an unoxidised S atom; and/or  (b) a does not represent
0 when B represents -Z-S(O), -. 5 Compounds of formula I may exhibit
tautomerism. All tautomeric forms  and mixtures thereof are included within
the scope of the invention.  Compounds of formula I may also contain one or
more asymmetric carbon io atoms and may therefore exhibit optical and/or
diastereoisomerism.  Diastereoisomers may be separated using conventional
techniques, e.g.  chromatography or fractional crystallisation. The various
stereoisomers  may be isolated by separation of a racemic or other mixture
of the  compounds using conventional, e.g. fractional crystallisation or
HPLC, is techniques. Alternatively the desired optical isomers may be made
by  reaction of the appropriate optically active starting materials under
conditions which will not cause racemisation or epimerisation, 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. 2s Compounds of formula I that may be mentioned include those
in which: R1 represents CL-12 alkyl (optionally substituted and/or
terminated by one or  more groups selected from halo, cyano, nitro, aryl,
Het', -C(O)Rs'  -OR", -N(R6)Rs`, -C(0)XR7, -C(O)N(R5)R" and -S(0)2R9),
-C(O)XR7,  -C(0)N(Rs)Rsd or -S(0),R9; 1 9 MAY 2005  12 



Rsa to R5d independently represent, at each occurrence when used herein, H,
CI-6 aLtyl (optionally substituted and/or terminated by one or more
substituents selected from -OH, CI-6 alkoxy, halo, cyan; nitro, aryl, and
Het3), aryl or Het4, or R$d, together with R8, represents C3.6 alkylene
(which s alicylene group is optionally interrupted by an 0 atom and/or is
optionally  substituted by one or more C3.3 alkyl groups); R7 represents, at
each occurrence when used herein CI-12 alkyl (which group  is optionally
substituted and/or terminated by one or more substituents  selected from
-OH, halo, cyano, nitro, aryl, C1.6 alkoxy, -S02R13a -C(O)Rlsb  to and
Het5); R9 represents, at each occurrence when used herein, Cl_6 alkyl
(optionally  substituted and/or terminated by one or more substituents
selected from.  -OH, halo, cyano, nitro and aryl) or aryl; R2 represents H,
halo, CI.6 alkyl, -OR 16, -E-N(RF7)R'5 or, together with R3,  15 represents
=0; R4 represents aryl or pyridyl, which groups are optionally substituted
by one  or more substituents selected from -OH, cyano, halo, nitro; C1.6
alkyl  (optionally terminated by -N(H)C(O)OR23a) CZ -6 alkoxy N(R24a)R24b
_C(0)R24`, -C(O)OR74d -C(0)N(R74e)R'-4E, -N(R24 C(0)R24, zo
-N(R241)C(O)N(R24a)R24i N(R24m)S(0)2R23e -S(O)" R23a and -0S(0)2R23d.
Further compounds that may be mentioned include those in which: Hetl and
Het13 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 maybe mentioned include those in which: R'
represents CI-12 alkyl (optionally substituted and/or terminated by one or
more groups selected from halo, cyano, nitro, aryl, Hetl, -(DR 5b -N(R6)R5a
3o C(O)XR' -C(O)N(R8)Rsd and -S(0)2R9), Het2, -C(0)Rsa -C(0)XR7, 1 9 MAY
2905  



13 -C(O)N(R&)Rsd, -S(0)2R9, -CHs-C(O)-(unsubstitnted Cr_6 alkyl) or
-CH?.-C(O)-(aryl) (the aryl part of which latter group is optionally
substituted by one or more substituents selected from -OH, cyan, halo,
nitro, CI-6 alkyl (optionally terminated by -N(H)C(0)OR23a), C1:6 allcoxy, 5
Het', aryl (which aryl group may not be substituted with any further aryl
groups), -N(C,_6 alkyl)R24b, _C(0)R24u, C(O)ORaed _C(O)N(R24~R24f
-N(R24s)C(O)R24n, -N(R24i)C(O)N(R2)R24x _N(R24m)S(0)2R236 _S(O)nR23c
-OS(0)2R2Ed and S(O)2N(R24")R24') ; R2 and 123 do not together represent =0;
io G does not represent a direct bond; and/or Het3 and Het4 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
cis- stereochemistry; R' represents CI-8 alkyl (optionally substituted
and/or terrinated by one or  more groups selected from halo, optionally
substituted phenyl, Het',  -C(O)Rsa -00', -C(O)OR7, -C(0)N(R)Rs and
-S(0)2-C,_6 alkyl), Het',  20 -C(O)OR', -C(O)N(H)R2 or -S(o)2R9; Rsa and Rsb
independently represent, at each occurreuce when used herein,  H, C1-G alkyl
(optionally substituted and/or terminated by one or more  substituents
selected from -OH, C1.4 alkoxy and halo), optionally substituted  phenyl or
Het4; 25 R7 represents, at each occurrence when used herein, C,_g alkyl
(which group  is optionally substituted and/or terminated by one or more
substituents  selected from -OH, halo, cyano, optionally substituted phenyl,
CC-4 alkoxy,  -SOZR11a _C(O)R131' and Hets); R13a and R13b independently
represent C1-6 alkyl; 



3 9 MAY 2005  14 Ra represents, at each occurrence when used herein, Cl_$
alkyl (which group  is optionally substituted and/or terminated by one or
more substituents.  selected from -OH, halo, cyano and C1_4 allcoxy),
-D-(optionally substituted  phenyl), -D-Het6, -D-S(O)2R15a, _D-C(O)-C1.6
allcyl or -D-C(O)OR15b; s . R15a and R1sb independently represent C1.6 alkyl
(optionally substituted  and/or terminated by one or more substituents
selected from halo, cyan and  optionally substituted phenyl) or optionally
substituted phenyl; D represents a direct bond or C1.3 a]kylene; R9
represents, at each occurrence when used herein, Cl_5 alkyl (optionally  to
substituted and/or terminated by one or more substituents selected from
halo, cyan and optionally substituted phenyl) or optionally substituted
phenyl; R2 represents H, C1_2 allcyl, -OR16, -N(H)R17 or, together with R3,
represents  =0 15 R3 represents H, C1_2 allcyl or, together with R2,
represents =0; R16 represents H, C1-4 alkyl, -B-optionally substituted
phenyl, -C(O)R'9' or  -C(0)N(H)R2oa. RL7 represents H, C1.4 alkyl,
-E-optionally substituted phenyl, -C(O)R19a or  -C(O)OR196; 20 R19a and R19b
independently represent, at each occurrence when used herein,  C1.6 alkyl,
optionally substituted phenyl or Het16; R2 represents H or C1a allcyl; E
represents, at each occurrence when used herein, a direct bond or  C1_2
alkylene; 25 A represents -Cl-; B represents -7-, -Z-N(H)-, -Z-S(0)n-, -Z-0-
(in which latter three groups, Z  is attached to the carbon atom bearing R2
and R3); 



Ur representsa direct bond or C1_5 allcylene;  Z represents a direct bond or
C1_3 allcylene; 1 9 MAY 2905  15 R4 represents phenyl or Het13, both of
which groups are optionally  substituted by one or more substituents
selected from cyano, halo, nitro, C I-4  alkyl (optionally terminated by
-N(H)C(O)OR'-3a), CI-4 alkoxy, optionally  substituted phenyl, -C(O}N(H)R24e
-N(H)C(O)R241, _N(H}C(O)N(I~}R24j,  5 -N(H)S(O)2R2sb, -8(0)~,R"c and -W))2
Tet13 represents a five- to ten-membered heterocyclic group containing one
or more heteroatoms selected from oxygen, nitrogen and/or sulfur; Hett to
Het12 independently represent, at each occurrence when used herein,  five-
to ten-membered heterocyclic groups containing one or more  to heteroatoms
selected from oxygen, nitrogen and/or sulfur, which heterocyclic groups are
optionally substituted by one or more substituents  including =0, -OH, cyan,
halo, nitro, CI-4 alkyl, C2.4 alkoxy, optionally  substituted phenyl, -NH2,
-C(O)R24c _C(O)OR24a C(O)N(H)R24e  N(H)C(O)R24h and -s(O)nR23c; 15 Rato
Rfindependently represent H or CI-2, alkyl; optional substituents on phenyl
groups are one or more groups selected  from -OH, cyano, halo, nitro, CI-4
alkyl (optionally terminated by  -N(H)C(O)OR2'a), CI-4 allcoxy, -NH2,
-C(O)R24c C(O)OR24d  C(O)N(H)R2ae -N(H)C(O)Rz4a -N(H)C(O)N(H)R24I,
-N(H)S(0)2R2sb  2a -S(O)nR23, and -S(O)2N(R24n)R24p; R23a to R23c R24c .
R24d, R24e R24h R241 R24a and R24 independently  represent, at each
occurrence herein, CIA alkyl; n represents 0 or 2; alkyl groups and alkoxy
groups may be, unless otherwise specified:  25 (i) straight- or
branched-chain or cyclic or part cyclic/acyclic; 



(ii) saturated or unsaturated; (iii) interrupted by one or more oxygen
atoms; and/or  (iv) substituted by one or more fluoro or chloro atoms. 30
More preferred compounds of the invention include those in which: 1 9 MAY
2005  16 R t represents C1.6 allcyI (optionally substituted and/or
terminated by one or  more groups selected from halo, phenyl (optionally
substituted by one or  more of halo, cyano and C1-2 allcoxy), Het1,
-C(O)RSa, -Oe,  -C(O)N(H)-C14 allcyl and -S(O)2-C1.4 alkyl), Het', -C(O)OR',
-C(O)N(H)R3  5 or-S(O)2-C1-5 alkyl; Hetz represents a 5-membered
heterocyclic group containing between one  and four heteroatoms selected
from oxygen, nitrogen and/or sulfur, which  heterocyclic group is optionally
substituted by one or more substituents  selected from cyano, halo, nitro,
CI-4 alkyl and C" alkoxy; to RS4 and RSb independently represent, at each
occurrence when used herein,  I-I, C1.5 allcyl (optionally substituted
and/or terminated by one or more  substitaents selected from C1-2 alkoxy and
halo) or phenyl (optionally  substituted by one or more of halo, cyano and
C12 allcoxy); R7 represents C1-5 alkyl (which group is optionally
substituted and/or  is terminated by one or more substituents selected from
-OH, halo, cyan, CI-2  alkoxy, -SO2-C1-4 alloy/, -C(O)-CI-5 alkyl and Hets);
Het' and Het5 independently represent 5- to 7-membered heterocyclic  groups,
which groups contain 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 cyano,  halo, nitro,
CIA alkyl, C1.4 alkoxy and -C(O)-C1.4 alkyl; Rs represents, at each
occurrence when used herein, C1_6 alkyl (which group  is optionally
substituted and/or terminated by one or more substituents  



selected from halo and C1-3 alkoxy), phenyl (which group is optionally 25
substituted by one or more of -OH, cyano, halo, nitro, CI-4 alkyl, C1.4
allcoxy, and -S-(C,4 alkyl)), HeO or -S(0)2R"', Het6 represents a 5- to
7-membered heterocyclic group, which group  contains between one and four
heteroatoms selected from oxygen, nitrogen  and/or sulfur, and which
heterocyclic group is optionally substituted by one' 1 9 MAY 2085  17 or
more substituents selected from cyano, halo, nitro, C1_4 alkyl and C1.4
alkoxy; - Rl5 represents C1.4 alkyl or phenyl (which group is optionally
substituted  by one or more of -OH, cyano, halo, nitro, C14 alkyl and C1.4
alkoxy); 5 R2 represents H, -OR16 or -N(H)R17;  R3 represents H or methyl;
RL6 represents H, Cl-2 allcyl or phenyl (which group is optionally
substituted  by one or more of -OH, cyano, halo, nitro, C14 alkyl and C1.4
alkoxy); R17 represents H, CI-2 alkyl, -(CH2)r,.l-phenyl (which group is
optionally  to substituted by one or more of -OH, cyano, halo, nitro, Cl-4
alkyl and, C14  alkoxy), or -C(0)0-(C14 alkyl); A represents C1_4 alkylene;
B represents -Z-, -Z-N(H)-, -Z-S(0)2-, -Z-O- (in which latter three groups,
Z  is attached to the carbon atom bearing R2 and R3); 15 Z represents a
direct bond or C1.2 allcylene; R4 represents phenyl, which group is
optionally substituted by one or more  substituents selected from cyano,
halo, nitro, C1.4 alkyl. and C1.4 alkoxy; R4 to R all represent H; alkyl
groups and alkoxy groups may be, unless otherwise specified:  20 (i) -
straight- or branched-chain or cyclic or part cyclic/acyclic; (ii) saturated
or unsaturated; 



(iii) interrupted by an oxygen atom; and/or  (iv) substituted by one or more
fluoro atoms, 25 Particularly preferred compounds of the invention include
those in which: RL represents C1.5 alkyl (which allcyl group is optionally
part cyclic/acyclic,  interrupted by oxygen and/or substituted or terminated
by one of phenyl  (optionally substituted by one or more of fluoro and
methoxy), Het',  -C(0)R3a, -ORs', -C(0)N(H)-C1.3 alkyl and -S(O)2-C1.3
alkyl), Het'-,  30 -C(O)0R7, -C(D)N(H)RO or -S(O)2-C1-5 alkyl; 18 MAY 2005
is Het2 represents a 5-membered heterocyclic group containing one or two
heteroatoms selected from oxygen, nitrogen and/or sulfur, which.
heterocyclic group is optionally substituted by one or more substituents
selected from halo, C1_2 allcyl and Cl_2 aIlcoxy; s Rya and R5"
independently represent, at each occurrence when used herein,  H, C14 alkyl
(optionally substituted or terminated by methoxy) or phenyl  (optionally
substituted by one or more of fluoro and methoxy); R1 represents Cl_5 aikyI
(which group is optionally unsaturated and/or  substituted or terminated
by.one of -OH, cyano, methoxy, -SO2-C1.2 alkyl,  to -C(O)-Cl4 alkyl and
Het5); Ertl and Het5 independently represent 5- to 7-membered heterocyclic
groups, which groups contain between one and three heteroatoms selected
from oxygen, nitrogen and/or sulfur, and which heterocyclic groups are
optionally substituted by one or more substituents selected from C1.2
allcyl,  15 Cl2 allcoxy and -C(O)-Cl_2 alkyl; R8 represents, at each
occurrence when used herein, Cl-5 alkyl (which group  is optionally
unsaturated, part cyclic/acyclic, interrupted by oxygen and/or  substituted
or terminated by methoxy), phenyl (which group is optionally  substituted by
one or more of fluoro, CI-2 allcyl, C12 alkoxy, and 



20 -S-(Cl-2 alkyl) (the alkyl part of which latter group is optionally
substituted  by one or more fluoro atoms)), Het5 or -S(O)2R15a;  Het6
represents a 5- to 7-membered heterocyclic group, which group  contains
between one and three heteroatoms selected from oxygen, nitrogen  and/or
sulfur, and which heterocyclic group is optionally substituted by one  25 or
snore substituents selected from CI-2 alkyl and Cl-2 alkoxy; R'5a represents
phenyl (which group is optionally substituted by one or  more of Cl-2 alkyl
and CI-2 alkoxy); R2 represents H, -OR16 or -NH2;  R3 represents H; 1 9 MAY
2505  19 R'6 represents H or phenyl (which group is optionally substituted
by one or  more cyano or CT-2 alkoxy groups); A represents CI-3 alkylene; B
represents -Z-, -Z-N(H)-, -Z-S(0)2-, -Z-O- (in which latter three groups, Z
s is attached to the carbon atom bearing R2 and R3); Z represents a direct
bond or CH2.; R4 represents phenyl, which group is substituted by at least
one cyano group  and which group is optionally substituted by one or two
Eirther substituents  selected from cyan, halo and nitro; is alkyl groups
and alkoxy groups may be, unless otherwise specified, straight- or
branched-chain. Especially.preferred compounds of the invention include
those in which: R'6 represents H or phenyl (which group is substituted by
one to three  15 methoxy groups); A represents C1-3 allcylene; B represents
-Z-, -Z-N(H)-, -Z-S(O)2-, -Z-0- (in which latter three groups, Z  is
attached to the carbon atom bearing R2 and R); 



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 to the
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 compounds. of  formula I which are compounds
of formula Ia, 19 MAY2 5  20 Re Pc Ra R4-8 ` A-N N-R1 fa  R3 R2 of Rd Rh
wherein the wavy lines represent optional relative cis- or trans-
stereochemistry;  5 R' represents CI-12 alkyl (optionally substituted and/or
terminated by one or  more groups selected from halo, cyano, ' nitro, aryl,
Hetla, -C(O)RSar,  -ORsb, -N(R5)Rs`, -C(O)<`CR7, -C(O)N(Rs)R" and -S(O)2R9),
Het2,  -C(0)R5a2 -C(O)X{R', -C(O)N(Rs)Rsd -S(O)2R9 or  10
-CH2C(O)-(uusubstituted CI-6 alkyl); Rsal represents aryl (which latter
group is optionally substituted by one or  more substituents selected from
-OH, cyano, halo, nitro, C1.6 alkyl  (optionally terminated by
-N(H)C(O)OR23a), Cl_6 alkoxy, Het', aryl (which Is aryl group may not be
substituted with any further aryl groups),  N(Cl_6 allcyl)R241_C(O)R24c
-C(O)OR24d C(O)N(R24~R24F  -N(R24g)C(O)R24h -N(R24)C(O)N(Rz4j)R24k
_N(Rzam)S(0)2Rz3v S(O)nR23c  -OS(O)2R23a and-S(O)2N(Rzan)R24p) or Het4a;
RSa2 represents H, Cl_6 alkyl (optionally substituted and/or terminated by  



20 one or more substituents selected from -OH, C1.6 alkoxy, halo, cyano,
nitro,  aryl, Het3a and -NHC(O)R1), aryl or Het4; R5b to, Rsd independently
represent, at each occurrence when used herein, H,  CI_6 alkyl (optionally
substituted and/or terminated by one or more  substituents selected from
-OH, C1_6 alkoxy, 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
(which alkylene group is optionally interrupted by an 0 atom  and/or is
optionally substituted by one or more C1_3 alkyl groups); R1 represents H,
C1_4 alkyl (optionally substituted and/or terminated by one  or more
substituents selected from halo, cyano, aryl and -NHC(O)R11) or  5 aryl, R"
represents H, C14 4 alkyl or aryl; R6 represents H, C1.6 alkyl (optionally
substituted and/or terminated by one  or more substituents selected from
-OH, halo, cyano, nitro and aryl), aryl,  zo -C(O)Rlsa -C(0)0R'2' or
-C(O)N(H)R"G; R12a, R1 lb and R12c represent C1.6 alkyl (optionally
substituted and/or  terminated by one or more substituents selected from
-OH, halo, cyano,  nitro and aryl) or aryl, or R12a and RI2c represent H; is
X represents 0 or SI- R 7 represents, at each occurrence when used herein,
aryl or C1_12 alkyl  (which alkyl group is optionally substituted and/or
terminated by one or  more substituents selected from -OH, halo, cyano,
nitro, aryl, C1_6 alkoxy,  -S02Rlsa -C(0)R13b and Het5);.  20 R13a and R13b
independently represent C1.6 alkyl or aryl; Rs represents, at each
occurrence when used herein, H, CI-12 alkyl,  C1_6 allcoxy (which latter two
groups are optionally substituted and/or  



terminated by one or more substituents selected from -OH, halo, cyano, 25
nitro, C14 alkyl and C1.4 alkoxy), -D-aryl, -D-aryloxy, -D-Het6,
-D_N(H)C(O)Rlaa -D-S(O)2RIsa, -D-C(O)Rlab -D-C(O)ORISn  D-C(O)N(Rlac)Rlaa or
Re, together with R$d, represents C3_6 allcylene  (which alkylene group is
optionally interrupted by an 0 atom and/or is  optionally substituted by one
or more C 1.3 alkyl groups); 1 9 MAY 2005  22 R14a to R14d independently
represent H, C1_6 alkyl (optionally substituted  and/or terminated by one or
more substituents selected from -OH, halo,  cyan, nitro and aryl), aryl, or
Pc and R14d together represent  C3.6 allcylene; 5 R'5a and R15b
independently represent CI-6 alkyl (optionally substituted  and/or
terminated by one or more substituents selected from -OH, halo,  cyano,
nitro and aryl) or aryl; D represents a direct bond or CI-6 allcylene; io R9
represents, at each occurrence when used herein, C1_6 alkyl (optionally
substituted and/or terminated by one or more substituents selected from
-OH, halo, cyan, nitro and aryl), aryl or Het7; R2 represents H, halo, C1-6
alkyl, -E-OR16 or -E-N(R17)R";  15 R3 represents H or C1.6 alkyl; R16
represents H, 'CI-6 alkyl, -E-aryl, -E-Het3, -C(C))R'9a, -C(0)0P]"' or
-C(0)N(R21a)R2ob, R17 represents H, CI-6 alkyl, -E-aryl, -E-Nets C(0)R14a,
-C(0)ORI9b  S(0)2Rt90, -[ C(0)]PN(R2oa)R2ob or -C(NH)NH2; 20 R' represents
H, C16 alkyl, -E-aryl or -C(O)RL9d; RL9a to R19d independently represent, at
each occurrence when used herein,  CI-5 alkyl (optionally substituted and/or
terminated by one or more  substituents selected from halo, aryl and Hef),
aryl, Ret10, or R19a and R19d  



independently represent H; 25 R2 and R20b independently represent, at each
occurrence when used herein,  H or Ci_6 alkyl (optionally substituted and/or
terminated by one or more  substituents selected from halo, aryl and Het"),
aryl, 'Het12, or together  represent C3_6 alkylene, optionally interrupted
by an 0 atom; E represents,' at each occurrence when used herein, a' direct
bond or  30 CI-4 alkylene; 1 9 MAY 2005  23 p represents 1 or 2; A
represents -G-, -f-N(R21)- or -7-0- (in which latter two groups, N(R21)- or
0- is attached to the carbon atom bearing R2 and R3); 5 B represents -Z-,
=Z-N(R22)-, -N(R22)-Z-, -Z-S(0)n-, -Z-O- (in which latter  two groups, Z is
attached to the carbon atom bearing R2 and R3); G represents CI-6 allcyIene;
J represents C2_15 allcylene; Z iepresents a direct bond or C1 alkylene; la
R21 and R22 independently represent H or C1-6 allcyl; R4 represents aryl or
Hett3, both of which groups are optionally substituted  by one or more
substituents selected from -OH, cyano, halo, nitro, Cl-6 alkyl  (optionally
terminated by -N(H)C(O)0R233), Cl-6 aIlcoxy, Het', aryl, is N(R24a)R246
C(O)R240-C(0)OR14d _C(0)N(R24~Rz4t N(R24 )C(O)R
N(R24i)C(O)N(R24)R241-N(R24m)S(0)2R23b' -'S(0)nR23, -OS(0)2R23'
-S(O)2N(R74n)R74p and (in the case of Het13 only) oxo; Het13 represents a
four to eight-membered heterocyclic group containing  one or more
hetereatorus selected from oxygen, nitrogen and/or sulfur; 20 IElet3 to
I_Iet2 independently represent, at each occurrence when used herein,  four-
to twelve-membered heterocyclic groups containing one or more  



heteroatoms selected from oxygen, nitrogen and/or sulfur, which
heterocyclic groups are optionally substituted by one or more substituents
zs including =0, -OH, cyano, halo, nitro, C1.6 alkyl (optionally terminated
by  -N(H)C(O)OR23) C1.6 alkoxy, Het' aryl, N(R14)R246 -C(O)R24,  _C(0)OR24d
-C(0)N(Rz4e)R24e _N(R24s)C(0)R24h -N(R24)C(0)N(R24;)R24k  N(R24m)S(0)2R236
-S(0)1R73c, -OS(O)2R23" and -S(0)2N(R24R)R24T; i 9 MAY 2009  24 Hetta, Het3a
and Het4a independently represent, at each occurrence when  used herein,
four- to eight-membered heterocyclic groups containing one or  more
heteroatoms selected from oxygen, nitrogen and/or sulfur, which
heterocyclic groups are optionally substituted by one or more substituents 5
including =0, -OH, cyano, halo, nitro, C1.6 alkyl (optionally terminated by
N(H)C(0)OR2sa) C1.6 allcoxy, Het', aryl, -N(R145R241_C(O)R24e  C(O)OR24d
_C(O)N(R24e)R241 _N(p24a)C(O)R24h -N(R24')C(O)N(R24j)R74k,.
_N(R24m)S(O)2R23h S(O)'R23e _OS(O)2R23d and _S(0)2N(R24u)R24p; 1o R23a to
R23d independently represent, at each occurrence when used herein,  C1 6
aliry1; R'24a to R24p independently represent, at each occurrence when used
herein,  H or CI-6 alkyl; n represents, at each occurrence, 0, 1 or 2; and
15 Ra to Rf independently represent H or Ct_4 alley]; wherein each aryl and
aryloxy group, unless otherwise specified, is  optionally substituted; 20 or
a pharmaceutically acceptable derivative thereof;  provided that: (a) when
R3 represents H or CI-4 alkyl; and  



25 A represents -I-N(R2)- or -J-O-; then B does not represent -N(R22)-,
-S(O)ri ' _0_ or _N(R22)_Z_ (in  which latter group -N(R22) is attached to
the carbon atom bearing R2  and R); and (b) when R2 represents -E-OR16 or
-E-N(R'7)R1a 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(O)n-, -0- or -N(R22)-Z- (in  which latter group -N(R2) is
attached to the carbon atom bearing  R2 and R), 5 which compounds are also
referred to hereinafter as "the compounds of the  invention". Preferred
compounds of formula Ia include (where appropriate) the preferred  1o
compounds of formula I, as defined above. Preferred compounds of formula la
also include those in which: RI represents CI-2 alkyl (substituted or
terminated by a Hetla or -C(O)RS"  group) -C(O)RSaz,oz
-CII2C(0)-(unsubstituted C14 alkyl); is Rsa3 represents phenyl (which latter
group is substituted by one or two  substituents selected from halo and C1.2
alkoxy) Rsaz represents H, CL_6 alkyl (optionally substituted and/or
terminated by  one or more substituents selected from CI-3 alkoxy and halo)
or 1-let 4a; G represents C,4 alkylene; 20 Ret13 represents a five- or
six.-membered heterocyclic group containing one  or more heteroatoms
selected from oxygen, nitrogen and/or sulfur; Net", Het3a and Het4a
independently represent, at each occurrence when  used herein, five- or
six-membered heterocyclic groups containing one or  



more heteroatoms selected from oxygen, nitrogen and/or sulfur, which 25
heterocyclic groups are optionally substituted by one to three substituents
selected from =0, -cyano, halo, nitro, C1 alkyl, CIa alkoxy, aryl,  N(H)R24'
_C(O)R24e -C(0)ORz4d -C(O)N(id)R24e -N(R24~C(O)R24h and  23c -S(O)R. 1 9 MAY
2005  26 Preferred compounds of the invention include the compounds of the
Examples  disclosed hereinafter. Preparation  5 According to the invention
there is also provided a process for the  preparation of compounds of
formula I which comprises: (a) reaction of a compound of formula TT,  Re Rc
Ra H-N N-R1 fl  Rf Rd Rb fo wherein R1 and Ra to Rf are as hereinbefore
defined, with a compound of  formula III, R4B\ /A~~1 HE  R3 R2 wherein L'
represents a leaving group (e.g. mesylate, tosylate or halo) and  15 R2, R3,
R', A and B are as hereinbefcre defined, for example at between  -10C and
reflux temperature in the presence of a suitable base (e.g:  triethylamine
or K?CO3) and an appropriate organic solvent (e.g.  dichloromethane,
acetonitrile or DM50); 20 (b) for compounds of formula I in which A
represents C2 allcylene and R2  



and R3 together represent =0,, reaction of a corresponding compound of
formula II, as hereinbefore defined, with a compound of formula IV, IOI  R4
JL ~~ [V 1 9 MAY 2005  27 wherein R4 and B are as hareinbefore defined, for
example at room  temperature in the presence of a suitable organic solvent
(e.g. ethanol); (c) for compounds of formula I in which A represents CH2 and
R2  5 represents -OH or -N(HiR17, reaction of a corresponding compound of
formula II, as hereinbefore defined, with a compound of formula V, e-R4  Y V
R3 wherein Y represents 0 or N(R17) and R3, R4, R17 and B are as
hareinbefore  defined, for example at elevated temperature (e.g. 60C to
reflux) in the  to presence of a suitable solvent (e.g. a lower alIcyi
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 C1_6
allcylene, B  represents C1 aikylene and R22 and R3 both represent H,
reduction of a  15 corresponding compound of formula I in which R2 and R3
together represent =0, in the presence of a suitable reducing agent and
under appropriate  reaction conditions, for example by activating the
relevant C=0 group using  an appropriate agent (such as tosylhydrazine) in,
the presence of a suitable  reducing agent (e.g. sodium borohydride or
sodium cyanoborohydride) and  20 an appropriate organic solvent (e.g. a
lower (e.g. CI-6) alicyl alcohol); (e) for compounds of formula I in which
R' and R3 both represent H and (1)  A represents a single bond or -.I-N(R2)
and B represents CI-4 alkylane, or  (2) A represents CI-6 allcyiene and B
represents N(R22) or -N(R22)-Z- (in 



25 which latter group -N(R22) is attached to the carbon atom bearing R2 and
R), reduction of a corresponding compound of formula I in which R2 and  R3
together represent =0, it the presence of a suitable reducing agent (e.g.
LiAIH4) and an appropriate solvent (e.g. THF); 1 9 MAY 2005  23 (t) for
compounds of formula I in which A represents C1.6 allcylene, B  represents a
direct bond, CI-4 alkylene, -Z-N(R22)_, -Z-S(O) - or -Z-O- (in  which latter
three groups Z represents C1_4 allcylene), 1122 represents OH and  R3
represents H, reduction of a corresponding compound of formula I in 5 which
R2 and R3 together represent =0, in the presence of a suitable  reducing
agent (e.g. NaBH4) and an appropriate organic solvent (e.g. THF);  (g) for
compounds of formula I in which B represents -Z-O-, reaction of a  compound
of formula VI, Re Rc Ra HO--Z /A-N N-RI VI  R3 R' Rf Rd Rb  ro wherein R',
R2, R', R' to R, A and Z are as hereinbefore defined, with a  compound of
formula VII, R4OH VII  in which R4 is as hereinbefore defined, for example
under Mitsunobu-type  15 conditions e.g. at between ambient (e.g. 25C) and
reflux temperature in the presence of a tertiary phosphine (e.g.
tributylphosphine or triphenyl- phosphine), an azodicarboxylate derivative
(e.g. diethylazodicarboxylatu or  1,1'-(azodicarbonyi)dipiperidine) and an
appropriate organic solvent (e.g.  dichloromethane or toluene); 20 



(h) for compounds of formula I in which B. represents -Z-O-, reaction of a
compound of formula Vl, as hereinbefore defined, with a compound of
formula. VIII, R4-1/2 VIII  25 wherein L2 represents a leaving group such as
halo, alkanesulfonate,  perfluoroalkanesulfonate or arenesulfonate, and R4
is as hereinbefore defined, 19 MAY 2@5  29 for example under conditions
known to those skilled in the art (e.g. when R4  represents 2- or 4-pyridyl,
reaction at between 10C and reflex temperature in  the presence of a
suitable base (such as sodium hydride) and an appropriate  solvent (such as
NY-dimethylformamide)); 5 (i) for compounds of formula I in which A
represents Ci_6 alkylene and B  represents -N(R22)-Z- (wherein the group
-N(R22)- is attached to the carbon  atom bearing R2 and R), reaction of a
compound of formula IX, Re Rc Ra  R22 H_N\ /A' N N----R1 I.X  R3 R2 Rf Rd Rb
io wherein Aa represents CI-6 alkylene and R1, R2, R3, R22 and Ra to RF are
as  hereinbefore defined with a compound of formula X, R4-Z-L2 X  wherein
L2, R4 and Z are as hereinbefore defined, for example at 40C in  the
presence of a suitable organic solvent (e.g. acetonitrlle); is (j) for
compounds of formula I in which R2 represents -E-NH2, reduction of  a
corresponding compound of formula Xl, 



Re Rc Ra R4-B\ /A-N N-RI XI  R3/x`E N3 Rf Rd Pb wherein R', R3, R4, R' to
Ri, A, B and E are as hereinbefore defined, for  20 example by hydrogenation
at a suitable pressure in the presence of a 1 9 MAY 2000  30 suitable
catalyst (e.g. palladium on carbon) and an appropriate solvent (e.g.  a
water-(-thanol mixture); (Ic) for compounds of formula I in which R2
represents  5 E-N(R18)C(0)N(H)R20a, reaction of a corresponding compound of
formula  I in which R2 represents -B-N(R18)H with a compound of-formula XU,
R2 aN=C=O XII wherein R20a is as hereinbefore defined, for example at
ambient temperature.  (e.g. 25C) in the presence of a suitable solvent (e.g.
benzene); 10 (1) for compounds of formula I in which R2 represents
-E-N(H)[C(O)]2NR2i  reaction of a cotresponding compound of formula I in
which R2 represents  -E-NB2 with oxalic acid diamide, for example at between
-10 and 25C in the  presence of a suitable coupling agent (e.g.
1-(3-dimethylarninopropyl)-3 15 ethylcarbodiimide), an appropriate
activating agent (e.g, 1-hydzoxybenzo- triazole), a suitable base (e.g.
triethylamine) and a reaction-inert organic  solvent (e.g. DU); (m) for
compounds of formula I in which R2 represents -E-N(R17)R18,  20 wherein R17
and R18 are as hereinbefore defined, provided that R17 does not  represent
H, reaction of a corresponding compound of formula 1, in which  R2
represents -D-N(H)R18,with a compound of formula XIII, R17a_L3 XIII  



wherein R17a represents R17 as hereinbefore defined except that it does not
25 represent H, and L3 represents a leaving group such as halo (e.g. chloro
or bromo), p-nitrophenolate, C1_4 alIcoxide, C,.4 alkylthiolate, -OC(O)R19a,
-OC(O)OR196, or -OS(0)2R19o, wherein R'9' to R19a are as hereinbefore
defined, for example under conditions that are well known to those skilled
in the art; 30 1 9 MAY 2903  31 (n) for compounds of formula I in which R2
represents -E-OR" in which  R16 represents C1_6 alkyl, -E-aryl or -E-Het8,
reaction of a corresponding  compound of formula I in which R2 represents
-E-OH with a compound of  formula XIV, s Ri6aOH XlV  wherein R16 represents
CI.6 alkyl, -E-aryi or -E-Het', wherein Het5 is as  hereinbefore defined,
for example at between ambient (e.g. 25C) and  reflux temperature, under
Mitsunobu-type conditions (i.e. in the presence of  e.g. triphenylphosphine,
an azodicarboxylate derivative (e.g. 1,1' io (azodicarbonyl)dipiperidine)
and a suitable organic solvent (e.g.  dichlorornethane)); (o) for compounds
of formula I in which R.2 represents -E-OR16 (in which  R16 represents CI-6
alkyl, -E-aryl or -E-Het'), reaction of a corresponding  is compound of
formula XV; Re Re Ra R4 B~A-N N-RI XV  3 E Lz Rf Rd Re wherein L2, R1, R3,
R4, Ra to RR, A, B and E are as hereinbefore defined with  a compound of
formula XIV as hereinbefore defined, for example at  



between ambient (e.g. 25C) and reflux temperature, under Williamson-type 20
conditions (i.e. in the presence of an appropriate base (e.g. IKOH or NaR)
and a suitable organic solvent (e.g. dimethylsulfoxide or DMF)); (p) for
compounds of formula I in which Rz represents -E-OR16, wherein  R16 is as
hereinbefore defined, provided that it does not represent H, 1 9 MAY 2005
32 reaction of a corresponding compound of formula I in which R' represents
-E-OH with a compound of formula XVI, R16b_L4 XVI  wherein Riob represents
R'6 as hereinbefore defined, except that it does not  5 represent H, and L4
represents a leaving group such as OH, halo, alkane sulfonate,
arenesulfonate or -(DC(O)Rt9a, wherein R19' is as hereinbefore  defined, for
example at between room and reflux temperature, optionally in  the presence
of a reaction-inert organic solvent (e.g. THE or CH2C12), a  suitable base
(e.g. triethylamine or K2CO3) and/or an appropriate coupling to agent (e.g.
1,3-dicyclohexylearbodiimide or 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide, optionally combined with a suitable catalyst such as 4-
dimethylaminopyridine) (for example, when R16b represents -C(O)R'9' and  L4
represents OH, this reaction may be performed at ambient temperature  (e.g.
25C) in the presence of a coupling agent such as l-(3-dimethylamino Is
propyl)-3-ethylcarbodiimide, an appropriate catalyst such as 4-(dimethyI-
axnino)pyridine and a solvent such as THF); (q) for compounds of formula I
in which R2 represents halo, substitution of  a corresponding compound of
formula I in which R2 represents -OH, using  20 an appropriate halogenating
agent (e.g., for compounds in which R2  represents fluoro, reaction with
(diethyl amino) sulfur trifluoride); (r) reaction of a corresponding
compound of formula XVTI,  Ra Rc Ra 



R4-B` /A-N N-H XVII  Rn Rz . R1 Rd Rb 25 wherein R2, R3, R4, Ra to Rf, A and
B are as hereinbefore defined, with a  compound of formula XVIII, 1 9 MAY
2095  33 R1-LS Xvill  wherein L5 represents a leaving group such as halo,
OH, allcanesulfonate,  perfuoroalkanesulfonate, arenesulfonate, imidazole,
R250- (wherein R25  represents, for example, Cl_10 alkyl or aryl, which
groups are optionally 5 substituted by one or more halo or nitro groups)
-OC(O)Rsa, -OC(0)OR' or  -OS(0)2R9, and R', Rya, R7 and R9 are as
hereinbefore'defined, for example  at between -10C and retlux temperature,
optionally in the presence of a  suitable solvent (e.g. CHCI3, CH3CN,
2-propanol, diethyl ether, CHZCI,,  DMSO, DMF, THE, toluene, or mixtures
thereof) and/or an appropriate  to base (e.g. KCzCO3, pyridine or
triethylamine); (s) for compounds of formula I in which R1 represents
-C(O)XR7 or  -C(0)N(R)R54, reaction of a compound of formula XLX, Re R, Re
R4--8 \ 'A-N N XIX  'x\ Ls  R3 Rz RF Rd R3 is. wherein R2, R3, R4, Ra to R~
A, Band L5 are as hereinbefore defined, with a  compound of formula XX, R2
-H XX wherein R26 represents -XR7 or -N(Rs)Rsd and R'd, R7, R$ and X are as
hereinbefore defined, for example under conditions described hereinbefore  



20 (process step (r)); (t) for compounds of formula r in which Ri represents
-C(O)N(H)R3, reaction  of a corresponding compound of formula XVII, as
hereinbefore defined, with  a compound of formula XXI, 25 R8-N=C=O XXz 1 9
MAY 2005  34 wherein R2 is` as hereinbefore defined, for example at between
0C and reflux  temperature in the presence of an appropriate organic solvent
(e.g.  dichloromethane), or via solid phase synthesis under conditions known
to  those skilled in the art; 5 (u) for compounds of formula I in which R'
represent C1.12 alkyl, which  alkyl group is substituted at the C-2 carbon
(relative to the bispidine  nitrogen) With OH or N(H)R6, and is otherwise
optionally substituted with  one or more further substituents as specified
hereinbefore for R', reaction of in a corresponding compound. of formula
XVII, as hereinbefore defined, with a  compound of formula XXII, Y~- -Rta
XXf1 wherein X' represents 0 or N(R6), R'a represents Cl_13 alkyl,
optionally  substituted with one or more substituents as specified
hereinbefore for Rt  15 and R6 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)OR7
and V  and/or Rb represent C1-4 alkyl, reaction of a corresponding compound
of  20 formula I in which R1 represents -C(O)OR7 and Ra and Rb represent H
with  one or more equivalents of a compound of formula XXIII, R27-L' XXIII
wherein R27 represents C1 alkyl and L2 is as hereinbefore defined, in the  



presence of an appropriate strong base (i.e. a base capable of deprotonating
25 the 3,7-diazabicyclo[3.3.0]octane ring at the position a-to the nitrogen
bearing the -C(O)OR7 group (e.g. butyllithium)), for example at between
-80C and room temperature in the presence of a suitable solvent (e.g.
N,N,N',N'-tetramethylethylenediamine, THE or mixtures thereof); 1 9 MAY 2005
35 (w) for compounds of formula I which are 3,7-diazabicyclo[3.3.0joctane-
nitrogen N-oxide derivatives, oxidation of the corresponding 3,7-diaza-
bicyclo[3.3.0]octane nitrogen of a corresponding compound of formula I, in
the presence of a suitable oxidising agent (e.g. mCPBA), for example at 0C
5 in the presence of a suitable organic solvent (e.g. DCM); (x) for
compounds of formula I which are CI-4 alkyl quaternary ammonium  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[3.3.01 octane to
nitrogen, of a corresponding compound of formula I with a compound of
formula XXIII, as hereinbefore defined, for example at room temperature in
the presence of an appropriate organic solvent (e.g. 1]MF), followed by
purification (using e.g. HPLC) in the presence of a suitable counter-ion
provider (e.g. NH4OAc); 15 (y) conversion of one substituent on Ra to
another using techniques well  known to those skilled in the art; or (z)
conversion of one- Ri 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 XX1V, Re Rc Ra H-N N-H XXV



Rf Rd R5 1 9 MAY 2995  36 wherein Ra to Rf are as hereinbefore defined, with
a compound of formula  XVIII as hereinbefore defined, for example as
described hereinbefore for  synthesis of compounds of formula I (process
step (r)). 5 Compounds of formula III may be prepared by standard
techniques. For  example, compounds of formula III in which: (1) B
represents -Z-0- may be prepared by coupling a compound of formula.  VII, as
hereinbefore defined, to a compound of formula XXV,  L1-Z-C(RZ)(R3)-A-L~ XXV
tD wherein R2, R3, A, Z and L' are as hereinbefore defined, and the two L'
groups may be the same or different; or (2) B represents -N(RZZ)-Z- (wherein
N(R'-2) is attached to the carbon atom  bearing R2 and R) and R2 and R3
together represent =0 may be  prepared by coupling a compound of formula
XXVI is R4 Z-N(H)R12 XXVI wherein R4, R22 and Z are as hereinbefore defined,
to a compound of  formula XXVII, L6-C(O)-A-L' XXVII  wherein L6 represents a
suitable leaving group (e.g. -OH or halo) and A  2Q 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
C2 allcylene and Rz  25 represents -OR16, in which R15 represents C1.6
alkyl, -E-aryl or -E-Hetg may  alternatively be.prepared by reaction of a
compound of formula XIV, as  hereinbefore defined, with a compound of
formula XXVIII, R3  



RIB` v \OR27 XXVIII 1 9 MAY 2005  37 wherein R3, R4, R27 and B are as
hereinbefore defined, for example at  between ambient temperature (e.g. 25C)
and reflux temperature in the  presence of a suitable base (e.g. potassium
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 conditions that ate well known to those
skilled in the art. Compounds of formula III in which A represents C2_6
alkylene may be  prepared by reduction of a corresponding compound of
formula XXIX, R3 RZ R4 XXIX  10 ~B Ae wherein As represents a direct bond or
C1.4 alkylene, and R2, R3, R4 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 L3  group under conditions known to those
skilled in the art. Compounds of formula III in which A represents C1.6
alkylene and B  20 represents -Z-N(RZ)- (in which latter case Z is attached
to the carbon atom  bearing R2 and R) may be prepared by coupling a compound
of formula  VIII, as hereinbefore defined, with a compound of formula XXX,
IIN(R22)-Z-C(R2)(R3)-Aa-OH XXX  wherein A', Z, R'-, R3 and R22 are as
hereinbefore defined, for example at  25 between room and reflux
temperature, optionally in the presence of a suitable solvent and/or an
appropriate base, followed by, conversion of the  



OH group to an L1 group tender conditions known to those skilled in the art.
1 9 MAY 2005  38 Compounds of formula III in which B represents -Z-S(O)- or
-Z-S(O)2- may  be prepared by oxidation of corresponding compounds of
formula III in  which B represents -Z-S-, wherein Z is as bereinbefore
defined, in the  presence of an appropriate amount of a suitable oxidising
agent (e.g.  5 mCPBA) and an appropriate organic solvent. Compounds of
formula V may be prepared in accordance with techniques that  are known to
those skilled in the art. For example, compounds of formula V  in which: 16
(I) B represents -CH2O- and Y represents 0 may be prepared by reaction  of a
compound of formula VII, as hereinbefore defined, with a  compound of
formulaXXXI Lz XXXI  R3 1s wherein R3 and L2 are as hereinbefore defined,
for example at elevated  temperature (e.g. between 60C and reflux
temperature) in the  presence of a suitable base (e.g. potassium carbonate
or NaOH)and an  appropriate organic solvent (e.g. acetonitrile or
toluene/water), or as  otherwise described in the prior art;, 20 (2) R3
represents H, B represents a direct bond, C1-4 alkylene,  Z-N(R22)-,
-Z-S(O),; or -Z-O- (in which, in each case, the group Z  represents C1-4
allcylene attached to the carbon atom bearing R) and Y  represents 0 may be
prepared by reduction of a compound of formula  25 XXXIIA or X.IB, 



i 9 MAY 2005  39 Br 0  R\ Ba R\ _ 0 Br  XXXI IA XXXUI B wherein Ba
represents -Z'-N(R2), -Za-s(O)n or -Za-O- (in which, in  each case, the
group Za represents a direct bond or Cl_3, alkylene  attached to the carbon
atom bearing R3); Be represents a direct bond or 5 C1-4 alkylene, and R4,
R22 and n are as hereinbefore defined, for  example at between-15C and room
temperature in the presence of a  suitable reducing agent (e.g. NaBH4) and
an appropriate organic  solvent (e.g. THF), followed by an internal
displacement reaction in  the resultant intermediate, for example at room
temperature in the 1o presence- of ,a suitable base (e.g, potassium
carbonate) and an  appropriate organic solvent (e.g. acetonitrile); (3) B
represents a direct bond,. C14 allcylene, -Z-N(R2)-, -Z-&(O)2- or  -Z-O- (in
which, in each case, the group Z represents C7_4 alkylene  is attached to
the carbon atom bearing R)and Y represents 0 may be prepared by oxidation of
a compound of formula XXXITIA or  XXXIIIB, R3  R4 fZa s R3 XXXIIIA XXX[IIB
wherein R3, R4 and B' are as hereinbefore defined, and B' is as  26
hereinbefore defined except that n represents 2, in the presence of a
suitable oxidising agent (e.g. mCFBA), for example by refluxing in the
presence of a suitable organic solvent (e.g. dichloromethane); or 



1 9 MAY 2915  40 (4) B represents--Z-O-, in which group Z represents C14
alkylene attached  to the carbon atom bearing R3, and Y represents -N(R'7),
wherein R'7  represents -C(0)OR191' or -S(0)2R19c, may be prepared by
cyclisation  of a compound of formula XXXIV, ROZbN(H)R17b XXXIV  L2 R3
wherein R17b represents -C(0)OR196 or -S(O)2R19c, Zb represents CI-4
alkylene and R3, R4, R19b, R19c and L2 are as hereinbefore defined, for
example at between 0C and reflux temperature in the presence of a  suitable
base (c.g. sodium hydroxide), an appropriate solvent (e.g. to
dichioromethane, water, or a mixture thereof) and, if necessary, a  phase
transfer catalyst (such as tetrabutylammonium hydrogensulfate).  Compounds
of formula VI, IX, XI and XV may be prepared in a similar  fashion to
compounds of formula I (see, for example process steps (a) to (c)).  15
Compounds of formula XI may alternatively be prepared by reaction of
corresponding compounds of formula I in which R2 represents -E-OR with a
compound of formula XXXV, R78S(O)2CI XXXV  20 wherein R28 represents CI-4
alkyl or aryl (which two groups are optionally  substituted by one or more
substituents selected from CL_4 allcyl, halo and  nitro), for example at
between -10 and 25C in the presence of a suitable  solvent (e.g.
dichioromethane), followed by reaction with a suitable source of  the azide
ion (e.g. sodium azide), for example at between ambient and reflex' 25
temperature in the presence of an appropriate solvent (e.g. N,N-
dimethylformamide) and a suitable base (e.g. sodium hydrogencarbonate). 



1 9 MAY 2005  41 Compounds of formula XI may also be prepared by reaction of
a compound of  formula II, as hereinbefore defined, with a compound of
formula XXXVI, V 3  RA- L2 XXXVf  wherein R3, R4, A, B, E and L2 are as
hereinbefore defined, for example under  s analogous conditions to those
described hereinbefore for the synthesis of  compounds of formula I {process
step (a)). Compounds of formula XV may alternatively be prepared by
replacement of  the -OH group of a corresponding compound of formula I in
which R2  io represents -E-OH with an L2 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)). Compounds of formula XVII in which A represents C2 alkylene and R2 and
20 R3 together represent =0 may be prepared by reaction of a corresponding
compound of formula `XIV, as hereinbefore defined, with a compound of
formula IV, as hereinbefore defined, for example as described hereinbefore
for synthesis of compounds of formula I (process step (b)). 25 Compounds of
formula XVII in which A represents CH2 and R2 represents  -OH or -N(H)Rl7
may be prepared by reaction of a corresponding I9 MAY 2005  42 compound of
formula XXIV, as hereinbefore defined, with a compound of  



formula V as hereinbefore defined, for example as described hereinbefore
for synthesis of compounds of formula I (process step (c)). 5 Compounds of
formula XIX may be prepared by reaction of a corresponding  compound of
formula U, as hereinbefore defined, with a compound of formula  xXXVII,
<YX:~VII  L'-C(O)-L5 wherein L5 is as hereinbefore defined, and in which the
two L5 groups may be  io the same or different, for example at between 0C
and reflux temperature in  the presence of a suitable base (e.g.
trietbylamine or potassium carbonate) and  an appropriate organic solvent
(e.g. toluene or dichloromethane). Compounds of formula XXIV in which R and
Rh both represent H may be  25 prepared by reduction of a corresponding
compound of formula XXXVIII,  Re RC H-N N-H XXXVIII  RE Rd O or an
N-protected derivative thereof, wherein R to Rr are as hereinbefore
defined, for example at between room and reflux temperature in the  presence
of a suitable reducing agent (e.g, LiAlH4) and an appropriate  20 organic
solvent (e.g. THE). Compounds of formula XK1V in which R and Rb both
represent H may  alternatively be prepared by reaction of a corresponding
compound of  formula XXXIX, 1 9 MAY 2005  43 Re R L2  H-N XXXIX  L2 



Rf Rd or an N-protected derivative thereof, wherein R to Rf and L2 are as
hereinbefore defined, with ammonia or a protected derivative thereof (e.g.
benzylamine), for example under conditions as described in International s
Patent Application WO 96/07656, the disclosures in which document are
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 DNIF)). i0 The compound of formula XXIV in
which R and Rd both represent methyl  and R', Rb, R' and Rf all represent H
may alternatively be prepared  according to the procedure described in J.
Org. Chem. 61, 8897 (1996), the  disclosures of which document are hereby
incorporated by reference. is Compounds of formula XXIX in which B
represents Ci., alkylene may be  prepared by coupling a compound of formula
XL, R3 R2  Hal-Mg~e~Aa~ XL  wherein B represents CI-4 alkylene, Hal
represents chlorc, bromo or iodo,  and Ab, R2 and R3 are as hereinbefore
defined, with a compound of formula 20 VIII, as hereinbefore defined, for
example at between -25C and room  temperature in the presence of a suitable
zinc(II) salt (e.g. anhydrous  ZnBr2), an appropriate catalyst (e.g.
Pd(PPh3)4 orNi(PPh3)4) and a reaction- inert organic solvent (e.g. THF,
toluene or diethyl ether). 1 9 MAY 2005  44 Compounds of formula XXXVI may
be prepared in analogous fashion to  compounds of formula XI (i.e. from the
corresponding alcohol). Compounds of formula XXXVLU in which R and Rd both
represent H may be  5 prepared by reduction of corresponding compound of
formula XL.I, Re 0 



H-N N-H XLI  Rf O or an N-protected or N,N'-diprotected derivative thereof,
for example as  described in J Heterocyclic Chem. 20, 321 (1983), 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 XXXVIH may alternatively be
prepared by coupling a  compound of formula XL17A or XLlIB, Re Rc U Re R O
O H-N H-N O  O Rf Rd Lr Rf Rd  1s XLIIA XL!I8  or an N-protected derivative
thereof, wherein .L7 represents a leaving group (such as halo or -OH) and W
to RF are as hereinbefore defined, with ammonia  or a protected derivative
thereof (e.g. benzylamine), for example under  conditions that are well
known to those skilled in the. art (e.g. where the 20 reactant is a compound
of formula XLIIB, reaction may be performed at 1 9 MAY 2005  45 between room
and reflux temperature in the presence of a suitable solvent  (such as
TTiF)), followed by cyclisation of the resultant amide intermediate  under
conditions that are well known to those skilled in the art (e.g. by
reaction with a dehydrating agent such as SOCI2). s Compounds of formula
XXXVIII may also be prepared by reaction of a  compound of formula LIII, 



R29a Rx  R29~\Si R29c NH XLIEI  La'RY or an N-protected (e.g. N-benzyl)
derivative thereof, wherein Ls represents a  to suitable leaving group (such
as lower alkoxy (e.g. methoxy) or cyano), Rz9' to  R29' independently
represent Ci_s alkyl or phenyl, R" represents BY or Rf, RY  represents Rf or
Re (as appropriate), and BY and Rf are as hereinbefore defined,  with a
compound of formula XLIV, C N-H XLIV  Rd 15 or an N-protected (e.g.
N-benzyl) derivative thereof, wherein R and Rd are as  hereinbefore defined,
for example under conditions identical or analogous to  those described in
International Patent Application WO. 97/11945 and  Tetrahedron 41(17), 3529
(1985), the disclosures in which documents are  hereby incorporated by
reference (e.g. at between room and reflux 20 temperature in the presence of
a suitable solvent (e.g. dichloromethane) and  an appropriate catalyst (e.g.
an acid such as triflucroacetic acid or a source  of the fluoride ion such
as tetrabutylammonium fluoride or silver fluoride)). 1 9 MAY 2905  46
Compounds of formula XXXIX may be prepared by reaction of a diestor of a
maleic acid, such as a compound of formula XLV, O O XLV  0- 0 R27 R27  RC Rd



wherein R77, R` and Rd are as hereinbefore defined, with a compound of  5
formula XLVI, H2N-CH(Rx)-C(O)OH XLVI  wherein Rx is as hereinbefore defined,
in the presence of a compound of  formula XLVII, R"CHO XLVII  io wherein R''
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
incorporated by reference, followed by conversion of  the two -C(O)OR27
groups in the resultant intermediate to -CH2-L2 groups 15 under conditions
that are well /mown to those skilled in the art. Compounds of formula XLI
may be prepared by coupling of a compound of  formula XLVIII.A or XLVJIIB,
Re U Re O  0 HN H-N O  O  Rf L7 Rf XLVIIIA XLVIIIB  20 or an N-protected
(e.g. N-benzyl) derivative thereof, wherein Re, Rr and L7  are as
hereinbefore defined, with ammonia or a protected derivative thereof 1 9 MAY
2005  47 (e.g. benzylarnine), for example under conditions as described
herein in  respect of the preparation of compounds of formula XYXVIII,
followed by  cyclisation of the resultant amide intermediate under
conditions known to  those skilled in the art. 5 



Compounds of formula XLIIA may be prepared by reaction of a  corresponding
compound of formula XLV with either: (1) a compound of formula XLIII, as
hereinbefore defined; or an N- io protected (e.g. N benzyl) derivative
thereof, for example under  conditions as described hereinbefore in respect
of the preparation of  compounds of formula XXXVIII, followed by conversion
of the two  -C(O)OR27 groups in the resultant intermediate to -C(O)L7 groups
under  conditions well known to those skilled in.the art (e.g. for compounds
of 1s formula XLIIA in which L7 represents OH, hydrolysis in the presence of
an alkali metal base (such as KOII) and a suitable solvent (e.g. ethanol,
water or mixtures thereof)); or (2) a compound of formula XLVI, as
hereinbefore defined, in the presence  20 of a compound of formula XLVII, as
hereinbefore defined, for example  tinder conditions as described
hereinbefore in respect of the preparation  of compounds of formula XXXIX,
followed by conversion of the two  -C(O)OR27 groups in the resultant
intermediate to -C(O)L7 groups under  conditions well known to those skilled
in the art, 25 Compounds of formula XLIIB may be prepared by reaction of a
corresponding compound of formula XLIX, 1 9 MAY 2005  48 0  RC O XLIX  Rd O
wherein R and Rd are as hereinbefore defined, with either: (1) a compound of
formula XLIII, as hereinbefore defined, or an N- 



5 protected (e.g. N-benzyl) derivative thereof, for example under
conditions as described hereinbefore in respect of the preparation of
compounds of formula XXXVICI; or (2) a compound of formula XLVI, as
hereinbefore defined, in the presence  10 of a 'compound of formula XLVII,
as hereinbefore defined, for example  under conditions as described
hereinbefore in respect of the preparation  of compounds of formula XXXIX.
Compounds of formula XLITB may alternatively be prepared by cyclisation  15
of a corresponding compound of formula XLIIA in which L7 represents OH,  for
example under conditions well known to those skilled in the art (e.g. by
reaction with a dehydrating agent (such as N,N'-dicyclohexylcarbodiimide)
in the presence of a suitable solvent (such as THF)). 20 Compounds of
formula XLIII may be prepared by reaction of a  corresponding compound of
formula L, R29 x R29b- Si L  R29 NN2 or an N-protected (e.g. N-benzyl)
derivative thereof, wherein Rx, and R29a to  R29, are as hereinbefore
defined, with a compound of formula'XLVTI, as 1 9 MAY 2005  49 hereinbefore
defined, in the presence of either a lower alkyl alcohol such as  methanol
(to produce a compound of formula XLIII in which Ls represents  lower
alkoxy; for example under conditions identical or analogous to those
described in International Patent Application WO 97/11945 (e.g. at between 5
0C and room temperature in the presence of water)) or a source of the
cyanide ion such as potassium cyanide (to produce a compound of formula
XLIII in which L8 represents cyano, for example under conditions identical
or analogous to those described in Tetrahedron 41(17), 3529 (1985)), 



1o Compounds of formulae XLVIAA and XLWIIB may be prepared by known
techniques, for example according to the procedures described in J.
Heterocyclic Chem. 20,321 (1983). Compounds of formula L may be prepared by
known techniques, for  15 example according to the procedures described in
International Patent  Application WO 97/11945. Compounds of formulae IV,
VII, VIII, X, XII, XIII, XW, XVI, XVIII, XX,  XXI, XXII, XXIII, XXV, XXVI,
XLVII, XXVIII, XXX, XXXI, XYXIIA,  20 XXXIIB, XXXIIIA, XXXIIIB, XXXIV, XXXV,
XXXVII, XL, XLIV, XLV, 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 techniques; from readily
available 25 starting materials using appropriate reagents and reaction
conditions. For  example, transformations giving compounds of formula I
(e.g. process steps  (d), (e), (f), (1), (m), (11), (o), (p), (q), (v), (y)
and (z)) may, where  appropriate, be performed on intermediate compounds
disclosed herein (e.g.  compounds of formulae II, VI, IX, XI, XV, XVII and
XLX) to give other 30 intermediates that are useful in the synthesis of
compounds of formula I. 1 9 MAY 2095  5a Substituents on the aryl (e.g.
phenyl), and (if appropriate) heterocyclic,  group(s) in compounds defined
herein may be converted to other claimed  substituents using techniques well
known to those skilled in the art, For  example, hydroxy may be converted to
alkoxy, phenyl may be halogenated to 5 give halophenyl, nitro may be reduced
to give amino, halo may be displaced  by cyano, etc. The skilled person will
also appreciate that various standard substituent or  fimctional group
interconversions and transformations within certain  



la compounds of formula I will provide other compounds of formula I. For
example, carbonyl may be reduced to hydroxy or allcylene, and hydroxy  may
be converted to halo. The compounds of the invention may be isolated from
their ieaction mixtures  15 using conventional techniques. 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 triallcylsilyl  and diarylalkylsilyl
groups (e.g. tent-butyldimethylsilyl, tert-butyldiphenylsilyl  or
trimethylsilyl), tetrahydropyranyl and aikylcarbonyl groups (e.g. methyl 25
and ethylcarbonyl groups). Suitable protecting groups for amino include
benzyl, sulfonamido (e.g. benzenesulfonamido), tert-butyloxycarbonyl, 9-
fluorenylmetboxycarbonyl or benzyloxycarbonyl. Suitable protecting groups
for amidino and guanidino include benzyloxycarbonyl. Suitable protecting
groups for carboxylic acid include CI-6 alkyl or beuzyl esters. 30 1 9 MAY
2005  51 The protection and deprotection of functional groups may take place
before or  after any of the reaction steps described hereinbefore.
Protecting groups may be removed in accordance with techniques which are  5
well known to those skilled in the art and as described hereinafter: The use
of protecting groups is fully described in "Protective Groups in  Organic
Chemistry", edited by .1.WY. McOmie, Plenum Press (1973), and  "Protective
Groups in Organic Synthesis", 3`d edition, T.W. Greene & P.G.M.  to Wutz,
Wiley-Interscience (1999). 



Persons skilled in the art will appreciate that, in order to obtain
compounds of  the invention in an alternative, and, on some occasions, more
convenient,  manner, the individual process steps mentioned herein may be
performed in a 15 different order, and/or the individual reactions may be
performed at a different  stage in the overall route (i.e. substituents may
be added to and/or chemical  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
functional groups present in a particular 20 substrate, the availability of
key intermediates and the protecting group  strategy (if any) to be adopted.
Clearly, the type of chemistry involved will  influence the choice of
reagent that is used in the said synthetic steps, the  need, and type, of
protecting groups that are employed, and the sequence for  accomplishing the
synthesis. 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 to  a final deprotection stage, may not possess
pharmacological activity as such,  they may be administered pareaterally or
orally and thereafter metabolised in 30 the body to form compounds of the
invention which are pharmacologically 19 MAY 7105  52 active. Such
derivatives may therefore be described as "prodrugs".  Moreover, certain
compounds of formula I may act as prodrugs of other  compounds of formula I.
s All prodrugs of compounds of formula I are included within the scope of
the,  invention. Those skilled in the art will also appreciate that certain
compounds of formula  I will be useful as intermediates in the synthesis of
certain other compounds of  10 formula I. 



Some of the intermediates referred to hereinbefore are novel. According to a
further aspect of the invention there is thus provided: (a) a compound of
formula II, as hereinbefore defined (provided that when Ra to Rf all
represent 15 H, then R1 does not represent (i) CI-12 alkyl optionally
substituted by aryl or  Het', (ii) -C(O)-(optionally substituted aryl), or
(iii) tert-butyloxycarbonyl), or  a protected derivative thereof; (b) a
compound of formula VI, as hereinbefore  defined, or a protected derivative
thereof; (c) a compound of formula IX, as  hereinbefore defined, or a
protected derivative thereof; (d) a compound of 20 formula XI, as
hereinbefore defined, or a protected derivative thereof; (e) a  compound of
formula XV, as hereinbefore defined, or a protected derivative  thereof, (f)
a compound of formula XVII, as hereinbefore defined (provided  that when B
represents Z, then R2 represents -E-O-(optionally substituted  aryl)), or a
protected derivative thereof, and (g) a compound of formula XIX,  25 as
hereinbefore defined, or a protected derivative thereof. Compounds of
formula II that may be mentioned include those in which:  (a) when R1
represents -C(O)XR7, then: 30 R7 does not representunsubstituted CI_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(O)XR7; (ii)
unsubstituted, straight-chain or branched C14 alkyl;  (iii) unsubstituted
straight-chain or branched C1.5 allcyl; (iv) straight-chain or branched C14
alkyl substituted by phenyl (which  latter group is mono- or di-substituted
by one of fl=o; chloro,  10 bromo, methyl or methoxy); (v) straight-chain or
branched C14 alkyl substituted by one of fluoro,  chtoro, bromo, methyl or
phenyl (which latter group is substituted  



by one or two methoxy groups); (vi) straight-chain or branched C14 allcyl
substituted by one of fluoro,  15 chloro, bromc, methyl, methoxy or phenyl;
(vii) straight-chain or branched C1-4 allcyl substituted by halo, methyl,
methoxy or aryl; (c) R1 represents: 20 (i) . Ret2, -C(O)Rsa -C(O)XR7,
-C(O)N(Ra)Rsa -S(O)2R9,  unsubstituted, cyclic or part-cyclic/acyclic_ C4.12
alkyl, or C14  alkyl substituted or terminated by, or C5-12 alkyl optionally
substituted and/or terminated by, one or more groups selected  from 25 halo,
cyan,  nitro,  phenyl (which latter group is optionally substituted by -OH,
cyano, nitro, C, -6 alkyl (optionally terminated by  30 N(H)C(O)Olt23a),
Cz_6 alkoxy, Het', aryl (which aryl group 1 9 MAY 2005  54 may not be
substituted with any further aryl groups),  -N(Rz4a)R246 _C(O)R240,
C(O)OR24a -C(0)N(R24 jR2ae  -N(R24)C(O)R24h N(Ra)C(O)N(Rzj)Rzax
-N(R2,m)S(O)2R211, S(0)nR23c -OS(0)2R23d and  5 -S(0)2N(R243)R24p), naphthyl
(which latter group is optionally substituted by one  or more groups
selected from -OH, cyano, halo, nitro, C,:6  alkyl (optionally terminated by
-N(H)C(O)OR23'), CI-6 alkoxy,  Hett, aryl (which aryl group may not be
substituted with any 10 further aryl groups), -N(Rz4a)R246
-C(O)R240-C(0)OR2",  



-C(O)N(R24~R24e N(R24s)C(O)R24a N(Rza;)C(O)N(R24i)Rza'  N(R2am)S(O)2R"'
5(O)"R23c _OS(0)2R2sd and  S(O)2N(Rz4n)Rzep) Het',  15 -C(0)R5a,  -OR
-N(R6)Rs`  -C(0)XR7,  C(O)N(R2)Ra and 20 S(0)2R9; (ii) Het2, -C(O)Rsa,
-C(O)XR7, C(O)N(Rs)Rsd, S(O)zR9,  unsubstituted, cyclic or
part-cyclic/acyclic; C4-12 alkyl, or Cl-5  alkyl substituted or terminated
by, or C6-12 alkyl optionally 25 substituted and/or terminated by, one or
more groups selected  from cyan,  nitro,  phenyl (which latter group is
optionally substituted by -OH, 30 halo, cyano, nitro, CI-6 alkyl (optionally
terminated by 1 9 MAY 2005  55 N(H)C(O)OR23a), C2_6 alkoxy, Het, aryl (which
aryl group  may not be substituted with any further aryl groups),
_N(R24a)R24t _C(O)R24c, -C(O)OR24d C(O)N(R''4E)Raaf  -NN(R2aa)C(O)Rz4b,
_N(R24t)C(O)N(R24J)R24x  _N(R24m)S(0)2R2sb, -S(O)nR23c, -OS(O)2R23d and
S(0)2N(R24a)R24p), naphthyl (which latter group is optionally substituted by
one  or more groups selected from -OH, cyan, halo, nitro, C1-6  alkyl
(optionally terminated by -N(H)C(O)OR23a), CI-6 allcoxy, 



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 ;
-N(R24-)C(O)R24d _N(R24t)C(O)N(R244)R24K  ~(Riam)S(0}2R2sb, S(O)nRa3c
-OS(0)21Z2" and  -,S(0 AR24n)e') 15 Het',  -C(Q}Rsa,  -ORSb,  _N(Re)Rsc
C(O)XR', 20 -C(0)N(Ra)Rsd and  S(0)2R';  (iii) Het2, -C(O)RSe, -C(O)XR7,
-C(O)N(Ra)RSd, -S(0)2R9, unsubstituted, cyclic or part-cyclic/acyclic C4-12
alkyl, or C1  25 alkyl substituted or terminated by, or C5_12 alkyl
optionally  substituted and/or terminated by, one or more groups selected
from, halo, cyan, nitro, Het', -C(O)R2, -ORS', -N(R6}RSc,  -C(O)XR',
-C(0)N(R')R5d and -S(O)2R9; 1 9 MAY 2005  56 (iv) Het2, -C(0)Rsa, -C(O)XR',
_C(O)N(Rs)Rsa, -S(O)2R9,  unsubstituted, cyclic or part-cyclic/acyclic 0412
alkyl, or C1.5  alkyl substituted or terminated by, or. C6.12 alkyl
optionally  substituted and/or terminated by, one or more groups selected 5
from, cyan, nitro, Het1, -C(O)R5a, -N(R6)Rs`, -C(O)XR',  C(O)N(R')Rsd,
-S(0)2R9 and -OR'' (wherein R'b represents H,  C2.6 alkyl (optionally
substituted and/or terminated by one or  More substittents selected from
-OH, Cl-6 alkoxy, halo, cyan,  nitro, aryl, Het3 and -NHC(0)R'0), aryl or
Het4). 



10 Compounds of formula xV11 that maybe mentioned include those in which:
(a) when Ra to RF all represent H and the group -A-C(R2)(R)-B- represents
C14 alkyl=e, then R4 does not represent a phenyl group that is mono- or 15
di-substituted by one of (lucre, chloro, bromo, methyl or methoxy; (b) when
Ra to Rr all represent H and the group -A-C(R2)(R)-B- represents  C1_5
allcylene, or C14 alkylene substituted by halo, then R4 does not  represent
a phenyl group that is mono- or di-substituted by methoxy; 20 (c) R4
represents naphthyl or Het'3, both of which groups are optionally
substituted by one or more substituents selected from -OH, cyano,  halo,
nitro, C1.6 alkyl (optionally terminated by -N(H)C(O)OR2R), CI-6  'alkoxy,
Hett, aryl, _N(Rz4a)Rz4b. C(O)R24c _C(0)OR24d z5 -C(O)N(Rz4~R24',
_N(R241)C(O)R241, -N(R24;)C(O)N(R241)R2"  _N(Rz4m)S(0)2R23b, -S(0)1R"o,
-OS(O)zR23d, _S(0)2N(R74n)R24p and  (in the case of Het13 only) oxo, or R4
represents phenyl substituted by  or more substituents selected from -OH,
cyano, nitro, C2-6 allryl  (optionally terminated by -N(H)C(O)OR23a), C2-6
allcoxy, Het', aryl, ,  30 _N(R24a)R24b, _C(O)R24c -C(O)OP 24d
_C(0)N(RI4~R241 1 9 MAY 2005  57 N(R24s)C(O)R24n _N(R24t)C(O)N(Rz4i)R24k,
-N(Ra4 m)S(O)2R23n  S(O),R2sc -OS(0)2R'3" and -S(0)7,N(R'4fi)R24P. Medical
and pharmaceutical use  5 Compounds of the invention are useful because they
possess pharmacological  activity. They are therefore indicated as
pharmaceuticals, 



Thus, according to a further aspect of the invention there is provided the
so compounds of the invention for use as pharmaceuticals. In particular, the
compounds of the invention exhibit myocardial  electrophysiological
activity, for example as demonstrated in the tests  described below. 15 The
compounds of the invention are thus expected to be useful in both the
prophylaxis and the treatment of arrhythmias, and in particular atrial and
ventricular arrhytbznias. 20 The compounds of the invention are thus
indicated in the treatment or  prophylaxis of cardiac diseases,' or in
indications related to cardiac diseases, in  which arrhyttunias are believed
to play a major role, including ischaemic heart  disease, sudden heart
attack, myocardial infarction, heart failure, cardiac  surgery and
thromboembolic events. 25 In the treatment of arrhytbmias, compounds of the
invention have been found  to selectively delay cardiac repolarization, thus
prolonging the QT interval,  and, in particular, to exhibit class Ih7
activity. Although compounds of the  invention have been found to exhibit
class El activity in particular, in the 1 9 MAY 7005  ss treatment of
airhythmias, their mode{s) of activity is/are not necessarily  restricted to
this class. According to a further aspect of the invention, there is
provided a method of  5 treatment of an arrhythmia. which method comprises
administration of a  therapeutically effective amount of a compound of the
invention to a person  suffering from, or susceptible to, such a condition.
Pharmaceutical preparations  I0 



The compounds of the invention will normally be administered orally,
subcutaneously, intravenously, intraarterially, transdermally, intranasaily,
by  inhalation, or by any other pareuteral route, in the form of
pharmaceutical  preparations comprising the active ingredient either as a
free base or a non IS toxic organic or inorganic acid addition salt, in a
pharmaceutically acceptable  dosage form. Depending upon the disorder and
patient to be treated, as well  as the route of administration, 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 in 25 admixture with a
pharmaceutically acceptable adjuvant, diluent o r carrier.'  Suitable daily
doses. of the compounds of the invention in therapeutic  treatment of humans
are about 0.005 to 25.0 mg/kg body weight at oral  administration and about
0,005 to 10.0 mg/kg body weight at parenteral 30 administration. Preferable
ranges of daily doses of the compounds of the 1 9 MAY 7505  59 invention in
therapeutic treatment of humans are about 0.005 to 10.0 mg/kg  body weight
at oral administration and about 0.005 to 5.0 mg/kg body weight  at
parenteral administration. 5 The compounds of the invention have the
advantage that they are effective  against cardiac.arrhythmias. Compounds of
the invention may also have the advantage that they may be  more efficacious
than, be less toxic than, have a broader range of activity  io (including
exhibiting any combination of class 1, class 11, class 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 proarrhytbmias such as
torsades de pointes) than, be more easily absorbed than, or that they may 15
have other useful pharmacological properties over, compounds Icuown in  the
prior art, Biological Tests  20 Test A Primary EIectroph Biological Effects
In Anaesthetised Guinea Pigs Guinea pigs weighing between 660 and 1100 g
were used. The animals  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 introduced into one 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 1 9
MAY 2005  60 was placed on a heating pad, set to a rectal temperature of
between 37.5 and  38.5C. A tracheotomy was performed and the animal was
artificially ventilated  5 with room air by use of a small animal
ventilator, set to keep blood gases  within the normal range for the
species. In order to reduce autonomic  influences both vagi were cut in the
neck, and 0.5 mg/kg of propranolol was  given intravenously, 15 minutes
before the start of the experiment to The left ventricular epicardium was
exposed by a left-sided thoracotomy,  and a custom-designed suction
electrode for recording of the monophasic  action potential (MAP) was
applied to the left ventricular free wall. 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 duration, twice the
diastolic threshold) was performed with a custom-made constant current
stimulator. The heart was paced at a frequency just above the normal sinus
rate during 1 minute every fifth minute throughout the study. zo 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 frequency 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
rhythm. The signals 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
Bion:ed. 41, 55 (1993)). The test procedure consisted of taking two basal
control recordings, 5  3o minutes apart, during both pacing and sinus
rhythm. After the second 1 9 MAY 2995  61 control recording, the first dose
of the test substance was infused in a  volume of 0.2 mL into the jugular
vein catheter for 30 seconds. Three  minutes later, pacing was started and a
new recording was made. Five  minutes after the previous dose, the next dose
of test substance was 5 administered. Six to ten consecutive doses were
given during each  experiment. Data analysis Of the numerous variables
measured in this analysis, three were selected as  1o the most important for
comparison and selection of active compounds. The  three variables selected
were the MAP duration at 75 percent repolarization  during pacing, the
atrio-ventricular (AV) conduction time (defined as the  interval between the
atrial pace pulse and the start of the ventricular IvIAP)  



during pacing, and the heart rate (defined as the RR interval during sinus
1s rhythm)- 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 plotting these percentage values  against the cumulative
dose administered before each recording, it was  possible to constrict
dose-response curves. In this way, each experiment  generated three
dose-response curves, one for MAP duration, one for AV 25 conduction time
and one for the sinus frequency (RR interval). A mean  curve of all
experiments performed with a test substance was calculated,  and potency
values were derived from the mean curve. Al! dose-response  curves in these
experiments were constructed by linear connection of the  data points
obtained. The cumulative dose prolonging the MAP duration by 19 MAY 2005  62
10% from the baseline was used as an index to assess the class LII
electrophysiological potency of the agent under investigation (Dio). Test B
5 Glucocorticoid-treated mouse fibroblasts as a model to detect blockers of
the delayed rectifier K current IC50 for I{ channel blockade was determined
using a microtitre plate based  screen method, based on membrane potential
changes of glucocorticoid- treated mouse fibroblasts. The membrane potential
of glucocorticoid 1o treated mouse fibroblasts was measured using
fluorescence of the bisoxonol  dye DiBac4(3), which could be reliably
detected using a fluorescence laser  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 .tM). Blockade of these potassium i5
channels depolarised the fibroblasts, resulting in increased fluorescence of
Di D a04(3), Mouse ltlc fibroblasts (L-cells) were purchased from American
Type  Culture Collection (ATCC, Manassa, VA), and were cultured in Dulbeccos
20 modified eagle medium supplemented with fetal calf serum (5% vol/vol),
penicillin (500 units/mL), streptomycin (500 l..g/mL) and L-alanine-L-
glutamine (0.862 mg/mL). The cells were passaged every 3-4 days 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 25 000
cells/well. The fluorescence probe DiBac4(3) (DiBac Molecular probes) was
used to  measure membrane potential. DiBac4(3) maximally absorbs at 488 nM
and  emits at 513 nib.[. DiBac413 is a bisoxonol, and thus is negatively
charged at 30 pH 7. Due to its negative charge, the distribution of
DiBac4(3) across the 1 9 MAY 2005  63 membrane is dependent upon the
transmembrane potential: if the cell  depolarizes (i.e. the cell interior
becomes less negative relative to cell  exterior), the DiBac4(3)
concentration inside the cell increases, due to  electrostatic forces. Once
inside the cell, DiBac4(3) molecules can bind to 5 lipids and proteins,
which causes .an increase in fluorescence emission.  Thus, a depolarization
will be reflected by an increase in DiBac4t3)  fluorescence. The change in
DiBac4(3) fluorescence was detected by a  FLIPR. 10 Prior to each
experiment, the cells were washed 4 times in phosphate- buffered saline
(PBS) to remove all culture media. The cells were then  treated with 5 iM
DiBac4c3t (in 180 L of PBS) at 35C. Once a stable  fluorescence was reached
(usually after 10 min), 20 piL, 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 carried out at 35C, due to the high temperature
sensitivity of both delayed rectifier potassium channel conductance and
DiBac4(3) fluorescence. Test substances were prepared in a second 96.weli
plate, in PBS containing 5M DiBac4(3). The concentration of substance 2D
prepared was 10 times that of the desired concentration in the experiment as
an additional 1:10 dilution occurred-during addition of substance during the
experiment. Dofetilide (10 M) 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). 1 9 MAY 2005  64 Test C Metabolic
Stability of Test Compounds An in vitro screen was set up to determine the
metabolic stability of the  compounds of formula I. S The hepatic S-9
fraction from dog, man, rabbit and rat with NADPH as co- factor was used.
The assay conditions were as follows: S-9 (3 mg/mL),  NADPH (0.83 mM),
Tris-HC1 buffer (50 mM) at pH 7.4 and 10 p.M of test  compound. w. The
reaction was started by addition of test compound and terminated after  0,
1, 5, 15 and 30 minutes by raising the pH in the sample to above 10  (NaCH;
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 tirz)
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 lI triple quadrupole; a  VG Platform II single quadrupole; or a
Micromass Platform LCZ single  quadrupole mass spectrometer (the latter
three instruments were equipped  with a pneumatically assisted electrospray
interface (LC-MS)). 1H NMR 30 and i3C rN IR measurements were performed on a
BRUKER ACP 300 and 19 MAY 2005  65 Varian 300, 400 and 500 spectrometers,
operating at 1H frequencies of 300,  400 and 500 .l/IHz respectively, and at
13C frequencies of 75.5, 100.6 and  125.7 MHz respectively. Alternatively,
13C NMR measurements were  performed on a BRUKER ACE 200 spectrometer at a
frequency of  5 50.3 MHz. Rotamers may or may not be denoted in spectra
depending upon ease of  interpretation of spectra. Unless otherwise stated,
chemical shifts are given in  ppm with the solvent as internal standard. 10
Synthesis of Intermediates The following intermediates were not commercially
available, and were  therefore prepared by the methods described below, 15
Preparation A tert-Butyl hexahydropyrrolo[3,4-e]pyrrole-2(13)-carboxylat
(a) 3,7-Dibenzyl-cis-3,7-diazabicyclo[3.3.0]octan-2,4-dione Trifluoroacetic
acid (1-3 niL) was added dropwise to a solution of N- 



20 (methoxymethyl) N.trimethylsilylmethyl)benzylamine (137.0 g, 580 mmdl)
and N-berizylmaleimide (95.0 g, 500 mmol) in CH2Cl2 (1 L) until a  vigorous
exothermic reaction ensued. After the exothermic reaction  subsided
(approximately 10 min) the mixture was heated at reflex for 3 h.  The
reaction was cooled and then quenched with I N NaOH 25 (200 mL). The organic
layer was separated, washed with brine, dried with  Na2SO4, filtered and
concentrated in vclcuo to afford 170.0 g of crude  product. Crystallisation
from isopropyl ether afforded 109.0 g (67%) of the  sub-title compound. 1H
NMR (300 MHz, CDC13) 5 7.4-7.0 (m, 10H), 4.65 (s, 2H), 3.55 (s, 211),  30
3.30 (d, 2H,1= 12 Hz), ITS (d, 2H, 7 = 6 Hz), 2.35 (m, 2H). 1 9 MAY 2905  66
(b) 3-Benzyl-cis-3,7-diazabicyclo[3.3.0]octan-2,4-dione hydrochloride
Concentrated hydrochloric acid (28.4 mL, 341 mmol) was added to a
suspension of 3,7-dibenzyl-3,7-diazabicyelo[3.3.0]octan-2,4-dione (109.0 g,
341 mmo1; from step (a) above) in CH3OH under a N2 atmosphere. To the 5
resulting solution there was added 10% Pd/C (w/w; 5 g). The N2  atmosphere
was exchanged for HZ (1 atm of pressure) and the reaction was  stirred for
12 h. The reaction was diluted with H2O (160 mL), filtered  through a pad of
cellulose to remove the catalyst and the filtrate  concentrated in vacua to
afford a solid. Triturating with absolute EtOH to afforded 74.6 g (82%) of
the sub-title compound as an off-white solid after  drying in a vacuum oven
at 50CI66.5 Pa (0.5 mm Hg). 'H NMR (300 MHz, CDCI3) 5 7.4-7.2 (m, 51-1), 4.6
(s, 2H), 3.5 (d, 2H,  J = 12.5 Hz), 3.25 (d, 2H, J = 7.5 Hz), 3.0 (dd, 2H, J
= 7.5, 12.5). is (c) 3-Benzyl-cis-3,7-diazabicyclo[3.3.Oloctano
3-Btnzyl-3,7-diazabicyclo[3.3.0]octau-2,4-dione hydrochloride (73.8 g,  275
mmol; from step (b) above) was added in portions to a suspension of  



LiA1H4 (83.5 g, 2.26 mol) in THE at 0C. The reaction was slowly warmed  to
reflux. After refluxing for 16 h the reaction was cooled to 0C. To the 20
cold reaction there was added dropwise sequentially H2O (84 niL), 3 M  NaOH
(84 rnL) and H2O (250 mL). The reaction was then stirred for an  additional
15 minutes and filtered through a pad of Celite(r) to remove the  inorganic
salts- The filtrate was concentrated in vacua to afford the crude  product.
Kugelrohr distillation (95-115C/66.5 Pa (0.5 mm I-1g)) provided  25 46.8 g
(84%) of the sub-.title compound as a colourless oil. 'H NMR (300 MHz,
CDC13) 5 7.3-7.2 (m, 5H), 3.51 (s, 2H), 2.9 (dd, 2E,  J = 6.6, 12 Hz), 2.75
(d, 12 Hz), 2.7-2.5 (m, 4H), 2.3 (d, 2H, J = 7.5 Hz), 2.0  (bs, 2H). 1 9 MAY
2005  67 (d)
3-Benzyl-7-(tert-butoxycarbonyl)-cis-3,7-diazabicyclo(3.3.0]octane
hydrochloride A solution of di-tert-butyl-dicarbonate (65.3 g, 299 mmol) in
THE  (100 mL) was added dropwise to a stirred solution of 3-benzyl-3,7- 5
diazabicyclo[3.3.01octane (55 g, 272 mmo1; from step (c) above) in THE (650
mL) at 0C. After the addition was completed the reaction was stirred  for 12
h at room temperature. The reaction was diluted with EtOAc  (300 mL) and
brine (300 mL). The organic layer was separated and set  aside, the aqueous
layer was extracted with EtOAc (5'x 200 niL). The io combined organics were
dried with Na2SO4, filtered and concentrated in  vacuo to afford a
colourless oil. The oil was dissolved in EtOAc (750 mL),  cooled to 0C and a
I M solution of HCl in Et20 (275 mL) was added  slowly. The precipitated HCI
salt was collected and dried in a vacuum oven  to afford 91.1 g (99%) of the
sub-title compound as a off-white solid. is tH NMR (300 MHz, CD3OD) 8
7.6-7.4 (m, 5H), 4.4 (s, 2H), 3.8-3.6 (bs,  2H), 3.5-3.3 (bs, 4H), 3.3-3.0
(bs, 21), 1.45 (s, 9H). 



(e) tert-Butyl hexahydropyrrolo(3,4-c]pyrrole-2(IH)-carboxylate
hydrochloride 20 To a solution of
3-benzyl-7-(tert-butoxycarbonyl)-3,7-diazabicyclo[3.3.0]- octane
hydrochloride (911 g, 269 mznol; from step (d) above) in methanol  (250 mL)
under a N2 atmosphere there was added 10% Pd/C (w/w; 9.8 g).  The NZ
atmosphere was exchanged for H2 (I arm 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 hat 60C166.5 Pa (0.5 mm Hg) there  was
obtained 58.0 g (87%) of the title compound as an off-white solid. Mp:
175-178C. so Rr= 0.45 (50:40:9:1, CB2CI2:CHC13:MeOH:conc. NH4OH). 1 9 MAY
2005  68 MS (Cl): m/z = 213 (M-H). 'H NMR (300 MHz, CD3OD) 8 3.6 (m, 4H),
3.35 (dd, 2H), 3.14 (m, 4H),  1.48 (s, 9H). "C NMR (75 MHz, CD3OD) 3 156,
81.5, 50.5, 51.2, 43.0, 28.5  s The corresponding free base was obtained by
the following procedure: The hydrochloride salt was dissolved in CH3CN. Four
equivalents of  K2CO3 were added, along with a small amount of water. The
mixture was  stirred for 2 h, and then filtration and evaporation gave the
base in  to quantitative yield. Preparation B
tent-Butyl(1S)-2-(4-cyanophenoxy)-1-(hexahydropyrrolo[3,4-c]pyrrol- 2
(lH)-ylmethyI)ethylcarbamate 15 



(a) 4-(2-Oxirnylmethoxy)benzonitriie The sub-title compound was prepared in
75% yield according to the  procedure described International Patent
Application WO 99/3 1100 (i.e. by  reaction between,p-cyanophenol and
epichlorohydrin). 20 (b) 4-[(3-Amino-2-hydroxypropyl)oxy]benzonitrile
4-(2-Oxiranyimethoxy)benzonitrile (100 g, 0.57 mot; see step (a) above)  was
added to a mixture of concentrated aqueous ammonium hydroxide  (500 mL) and
iso-propanol (300 mL). The resulting slurry was stirred at 25 room
temperature for 3 days. The reaction mixture was filtered to remove  the
insoluble by-product, and the filtrate was concentrated in vacuo to give  a
crude product, which was crystallised from acetonitrile to yield 50 g  (46%)
of the sub-title compound. 1 9 MAY 2005  69 (c) tert-Butyl
3-(4-cyanoph(,noxy)-2-hydroxypropylcarbamate A cooled (0C) solution of
4-[(3-amino-2-hydroxypropyl)oxylbenzonitrile  (from step (b) above; 44.6 g,
0.23 mel) in THE : H2O (1.5 L of 1:1) was  treated with di-tent-butyl
dicarbonate (53 g, 0.24 mol). The mixture was 5 stirred at rt overnight,
after which NaCI was added and the resulting organic  layer separated. The
water layer was extracted with ether and the combined  organics were dried
and concentrated in vacuo. The resulting oil (70 g) was  filtered through a
plug of silica, and then crystallised from diethyl ether : di- isopropyl
ether to yield 50 g of the sub-title compound. (d)
2-[(tent-Butoxycarbonyl)amino]-1-[(4-cyanophenoxy)methyl]ethyl
methanesulfonate Methanesulfonyl chloride (22.3 g 0.195 mol) was added over
the course of  1.5 hours to a cooled (0C) solution of tart-butyl
3-(4-cyanophenoxy)-2- 15 hydroxypropylcarbamate (from step (c) above; 51.2
g, 0.177 mol) and 



4-(dimethylamino)pyridine (1.3 g, 10.6 mmol) in pyridine (250 mL), kept
under an inert atmosphere. The reaction mixture was stirred for 2 h at rt
before water and DCM were added. The organic layer was separated,  washed
with water, dried (MgSO4) and concentrated in vacua to yield  20 68.1 g
(100%) of the sub-title compound. (e) tert-Butyl
2-[(4-cyanophenoxy)methyl]-1-aziridinecarbokylate A cooled (0C) solution of
2-[(tert-butoxycarbonyl)amino]-1-[(4-cyano- phenoxy)methyt]ethyl
methanesulfonate (from step (d) above; 30.6 g,  25 82.6 mmol) and
tetrabutylammonium hydrogensulfate (3 g, 8.8 mmol) in DCM (100 mL) was
treated with 50 wt% aqueous NaOH (60 niL) under an  inert atmosphere. The
resulting mixture was stored, and the temperature  was slowly allowed to
rise to it over for 4 h, and then extracted with ether.  The organic layer
was washed with water and concentrated in vacua to give 30 a residue that
was purified by column chromatography (dichloromethane 1 9 MAY 2005  70
eluent). Crystallisation from diethyl ether : di-iso-propyl ether gave the
sub-title compound in quantitative yield. (t) tort-Butyl
(2S)-2-[(4-cyanophenoxy)methyl]-1-aziridinecarboxylate 5 The sub-title
compound was prepared according to the procedures described  in steps (a) to
(e) above for the synthesis of tort-butyl 2-[(4-cyanophenoxy)- methyl]-
1-aziridinecarboxylate, but using (S)-(+)-epichlorohydrin in place  of
epichlorohydrin in step (a). 1o (g) Benzyl tent-butyl
tetrahydropyrrolo[3,4-clpyrrole-2,5(1H,3H)- dicarboxylate tort-Butyl
hexahydropysolo[3,4-c]pyrrole-2(1H)-carboxylate hydrochloride  (10 g, 0.04
mol; see Preparation A above) and triethylamine (14 raL,  0.1 mol) were
mixed in CHCI3 (100 mL). N-benzyloxy-carbonyloxy 15 succinimide (11 g, 0.044
mal), dissolved in CHC13 (100 rnL),- was-added at  



0-5C. The mixture was allowed to slowly reach zoom temperature and was
stirred at rt for 5 h. The reaction mixture was washed with water, dried
(Na2SO4) and evaporated, giving the sub-title compound in quantitative
yield. 20 13C NMR (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
hexahydropyrrolo[3,4-c]pyrrole-2(1R)-carboxylate BenzyI tert-butyl
tatrahydropyrrolo[3,4-c]pyrrole-2,5(1H,3H)-diGarb oxylate  25 (40 inmol;
from step (a) above) was dissolved in ethyl acetate. Ethyl  acetate
saturated with HC1 (g) (500 mL) was added at 0C and stirred while  reaching
room temperature. The solvent was evaporated and the product  was dissolved
in CH3CN. K2CO3 (4 eq.) and water (2 niL) were added.  The mixture was
stirred for 2 h, before being filtered and evaporated to give 1 9 MAY 2905
71 8 g (82%) of the subtitle compound which was used without further
purification in the next step. (i) Benzyl
5-[(ZS)-2-[(tent-butoxycarbonyl)amino]-3-(4-cyanopheuox )- 5
propyl]hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate tent-Butyl
(25)-2-[(4-cyanophenoxy)methyl]aziridine-l-carboxylate (2.5 g,  9.1 mmol;
see step (0 above) and benzyl hexahydropyrrolo[3,4-cJpyrrole-
2(1H)-carboxylate (2.24 g, 9.1 mmol; see step (h) above) was dissolved in
isopropanol (30 uiL) and was stirred at 56C for 24 h. The solvent was then
10 evaporated. The product was purified by chromatography on silica (ethyl
acetate, 0-5/o MeOH eluant), giving 3.8 g (80%) of the sub-title compound.
MS (ES): m/z = 521 (M+H)+ {j) tert-Butyl (1S)-2-(4-cyan
henoxy)-l-(hexahydropyrrolo[3,4-c]pyrrol- 1s 2(14-ylmethyl)ethylcarbamate B
enzyl 5-[(25)-2-[(tent-butoxycarbonyl)amino]-3-(4-cyanophenoxy)- 



propyl]hexahydropyrrolo[3,4-c]pyrrole-2(IR)-carboxylate (3.6 g, 6.9 mmol;
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
theoretical amount of H2 (173 niL) was consumed. The mixture 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 compound.  13C
NMR (CD3C13) S 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, 5520,  25 51.72,
48.72, 42.04, 41.06, 28.41. MS (ES): m/z = 387 (M+H)+ 1 9 MAY 2005  72
Preparation C 441 -(3 ,4-Dimethoxyphenoxy)-4-hexa.hydropyrrolo[3
,4-c]pyrrol-2(III)- ylbutyl]benzonitrile 5 (a)
4-[1-(3,4-Dimethoxyphenoxy)-3-butenyl]beuzonilrile A cooled (0C) mixture of
4-(1-hydroxy-3-butenyl)benzonitrile (14.6 g,  84.3 mmcl) and
3,4-dimethoxyphenol (19.5 g, 125.4 mmoi) in toluene  (500 mL) was treated
with tributylphosphine (32.14 mL of 97% purity,  25.6 g, 126.4 mmol),
followed by 1,1'-(azodicarbonyl)dipiperidine (31.8 g, io 126.4 mmol). After
addition was complete, the reaction mixture thickened  and the temperature
rose to 15C, Additional toluene was added (500 ML),  and the mixture stirred
at rt overnight. The precipitate of tributylphosphine  oxide was then
removed by filtration and the filtrate concentrated in vacua  to give 65.8 g
of crude product. This was purified by chromatography on 15 silica gel,
eluting with toluene : methanol (98:2), to yield 17.9 g of the sub- title
compound. (b) 4-[I-(3,4-Dimethoxyphenoxy)-4-hydroxybutyl]benzonitrile
Borane-methyl sulfide complex (2 M in ether, 11 m.L, 22 mmol) was added  



20 dropwise to a cooled (-5C) solution of 4-[l-(3,4-dimethoxyphenoxy)-3
butenyl]benzonitrile (from step (a) above; 17.6 g, 56.8 mmol) in dry THE
(15 mL) over a period of 15 minutes (during which time the reaction
temperature rose to 0C). The resulting mixture was stirred at between 0  and
10C for 1.5 h, before being allowed to warm to rt. Stirring was 25 continued
for a further 3.5 h at this temperature before water (22 mL) and  sodium
perborate tetrahydrate (11 g, 66 mmol) were added. The biphasic  mixture was
stirred for 2 h at rt before the water layer was separated and  extracted
with ether. The combined organic layers were washed with brine,  dried and
concentrated in vacuo, The resulting residue was purified by 19 MAY 2005  73
chromatography on silica gel, eluting with IPA : ethyl acetate : heptane
(5:25:70) to yield 14.5 g (77%) of the sub-title compound. (c)
4-(4-Cyanophenyl)-4-(3,4-dimethoxyphenoxy)butyl methanesulfonate 5 A
solution of methanesulfonyl chloride (3,4 mL, 5.0 g, 44 mrnol) in DCM  (15
mL) was added slowly to a cooled (-5C) mixture of 4-[1-(3,4-
dimethoxyphenoxy)-4-hydroxybutyl]benzonitrile (from step (b) above;  11 g,
34 mmol) and triethylamine (7 mL, 5.2 g, 50.6 mmol) in DCM  (50 mL), during
which addition the temperature did not rise above 2C. io Stirring was
continued at between 0 and 5C for a further 2 h before water  was added. The
resulting organic layer was separated, and washed with  water, separated
again and then dried to' give the sub-title compound in  100% yield. is (d)
tort-Butyl 5-[4-(4-cyanophenyl)-4-(3,4-dimethoxyphenoxy)butyl]-
hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate
4-(4-Cyanophenyl)-4-(3,4-dimethoxyph(-uoxy)butyl methanesulfonate  (1.12 g,
2.8 mmol; see step (c) above), tert-butyl hexahydropyrrolo[3,4-cJ-
pyrrole-2(1.x--carboxylate (0.59 g, 2.8 mmol; see Preparation A above) and 



20 Cs2CO3 were mixed in CH3CN (30 mL) and stirred at rt for 3 days. The
mixture was than filtered and evaporated. Purification on silica (ethyl
acetate : McOH (9:1) eluant) gave 0.9 g (60%) of the sub-title compound.  MS
(ES): m/z = 522 (M+M 25 {a)
4-[1-(3,4-Dimethoxyphenoxy)-4-hexahydropyrrolo[3,4-c]pyrrol-2(IH)-
ylbutyl]benzonitrile tert-Butyl
5-[4-(4-cyanophenyl)-4-(3,4-dimethoxyphenoxy)butyl]hexa-
hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (0.9 g, 1.7 mmol; from step
(d) above) was dissolved in ethyl acetate (25 mT-). The solution was cooled
30 to 0C. Ethyl acetate (25 mL) saturated with gaseous HCl was added and 1 9
MAY 2905  74 the mixture was stirred at rt for 4 h. The mixture was
evaporated and then  dissolved in CH3CN. K2CO3 (1 g) and water (0.05 nL)
were added and the  mixture was stirred for 2 h, The salts were filtered of
and the solvent was  evaporated, giving 0.71 g (100%) of the title compound.
5 MS (ES): m/z = 421 (1v1+H)}  Preparation D 4- { [(25)-3-Hexahydropyrrolo
[3,4-o]pyrrol-2(1R)-yl-2-hydroxypropyl]- oxy}benzonitrile 10 (a) tent-Butyl
5- (2S)-3-(4-cyano henoxy)-2-hydroxypropyl hexahydro- pyrrol o [3,
4-c]pyrrole-2 (1H)-c arb oxylate  4-[(2S)-Oxiranylmethoxy]benzonitrile (4.36
g, 0.025 mol; prepared as  described in International Patent Application WO
99/31100) and tert-butyl 15
hexahydropyrrolo[3,4-c]pyrrole-2(1Fi)-carboxylate (6.2 g, 0.025 mat; see
Preparation A above) were mixed in isopropanol and stirred at 60C
overnight. The solvent was evaporated and the product was purified by  flash
chromatography on silica, eluting with ethyl acetate, 10% McOH.  



This gave 1.2 g (88%) of the sub-title compound. 20 [b)
4-{[(2S}-3-Hexahydropyrrolo[3,4-c]pynol-2(1H)-y1-2-hydroxypropyl]
oxy}benzonitrile The title compound was prepared in 90% yield according to
the procedure  described in Preparation C, step (e) above, using tert-butyl
5-[(2$)-3-(4- 25
cyanophenoxy)-2-hydroxypropyl]hexahydropyrrolo[3,4-c]pyrrole-2(IB)
carboxylate (0.9 g, 2.3 mmol; see step (a) above) in place of tent-butyl
5-[4- (4-cyanophenyl)-4-(3,4-dimethoxyphenoxy)butyl]hexahydropyrrolo[3
,4-c]- pyrrole-2(1H)-carboxylate. 1 9 MAY 2005  75 Preparation E
4-[(3-Hexahydropyrrolo [3 , 4-c]pycol-2(1H)-ylpropyl)amino]benzonitrile  (a)
4-((3-Hydroxypropyl)amino ]benzonitrile 5 A mixture of 4-fluorobenzonitrile
(12.0 g, 99.1 mmol) and 3-amino-I- propanol (59.6 g, 793 mmol) was stirred
at 80C under an inert atmosphere  for 3 hours before water (150 naL) was
added. The mixture was allowed to  cool to it, and was then extracted with
diethyl ether. The organic layer was  separated, dried (Na2SO4), filtered
and concentrated in vacuo to yield 17 g  i0 (97%) of the title compound as
an oil that crystallised upon standing. (b) 3-(4-Cyanoanilino)propyl
4-rraethylbenzenesulfonate A cooled (0C) solution of
4-[(3-hydroxypropyl)amino]benzonitrile (from  step (a) above; 17 g, 96.5
mmol) in dry McCN (195 mL) was treated with  15 triethylamine (9.8 g, 96.5
mmol) and then p-toluenesulfonyl chloride (20.2 g, 106 mmol). The mixture
was stirred at 0C for 90 minutes before  being concentrated in vacuo, Water
(200 mL) was added to the residue, and  the aqueous solution was extracted
with DCM. The organic phase was  dried (Na2SO4), filtered and concentrated
in vacuo. The resulting residue 



20 was purified by crystallisation from iso-pxopanol to yield 24.6 g (77%)
of  the sub-title compound. (c) tert-Butyl 5-{3-[(4-cyanophenyl)amino]
propyl}hexahydropyrrolo[3,4- c]pyrrole-2(1H)-carb oxylate 25
3-(4-Cyanoanilino)propyI 4-methylbenzenesulfonate (1.98 g, 6 =01; see  step
(b) above), and tert-butyl hexahydropyrrolo[3,4-c]pyrroie-2(IH)- carboxylate
(1.49 g, 6 mmoI; see Preparation A above) was mixed with  K2CO3 (1.93 g, 14
mmol) and CH3CN (100 mL) and then stirred at 50C  overnight. The solvent was
evaporated and the product was purified by 1 9 MAY 2005  76 chromatography
on silica (DCM : MeOH (20:1)) to give 1.83 g (82%) of  the sub-title
compound. (d)
4-[(3-Hexahydropyrrolo[3,4-c]pyrrol-2(1H)-ylpropyl)amino]benzo- 5 nitrile
The title compound was prepared in quantitative yield according to the
procedure described in Preparation C, step (e) above, using tort-butyl 5-[3-
[(4=cyanophenyl)amino]propyl } hexahydropyrrolo [3,4-c]pyrrole-2(1H)-
carboxylate (see step (c) above) in place of tort-butyl 5-[4-(4-cyanophenyl)
io 4-(3,4-dimethoxyphenoxy)butyl]hexahydropyrrclo[3,4-c]pyrrole-2(1H)-
carboxylate. Preparation F 4-(2-Hexahydropyrrolo[3,4-c]pyrrol-2
(1H)-ylethoxy)benzonitrile  15 (a) 4-(2-Bromoethoxy)benzonitrile A mixture
of 4-cyanophenol (35.7 g, 0.3 mot),1C2CO3 (41.4 g, 0.3 mol) and
i,2-dibromoethane (561 g, 3.0 mot) in MeCN (450 rnL) was stirred under
reflux overnight. The mixture was filtered and evaporated to give 30.2 g 20
(45%) of the sub-title compound, which was used without further  



purification. (b) tart-Butyl
5-[2-(4-cyanophenoxy)ethyl]hexahydropyzrolo[3,4-c]pyrrole- 2(1H)-carboxylate
25 The sub-title compound was made in 91% yield according to the procedure
described in Preparation E, step (c) above, using 4-(2-bromoethoxy)-
benzonitrile (see step (a) above) in place of 3-(4-cyanoanilino)propyl 4-
methylbenzenesulfonate. 1 9 MAY 2005  77 (c) 4- 2-Hexah dro olo 3,4-c of-2 1
letho )benzonitrile The title compound was made in 100% yield according to
the procedure  described in Preparation C, step (e) above, using tert-butyl
5-[2-(4-cyano.
phenoxy)ethyI]hexahydropyrrolo[3,4-c]pyrrole-2(1B)-carboxylate (see step 5
(b) above) in place of tert-butyl 5-[4-(4-cyanophenyl)-4-(3,4-dimethoxy-
phenoxy)butyl]hexahydropyrroloj3,4-c]pyrrole-2(lH)-carboxylate.  Preparation
G 4-[{3-Hexahydropyrrolo [3,4-c]pyrrol-2 (1H)-ylpropyl)sulfonyl]benzonitrile
10 (a) 4-[(3-Bromopropyl)sulfanyl]benzonitrile A mixture of
4-cyanothiophenoI (20.8 g, 154 m nol), 1,3-dibromopropane  (155 g, 0.77 mol)
and K2CO3 (21.3 g, 154 mmol) in McCN (300 nrL) was  refluxed overnight.
Filtration and evaporation of the solvent gave a brown 15 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 to a cooled (0C) solution of
4-[(3-bromopropyl)sulfanyI]benzonitrile (from  step (a) above; 23.4 g, 91
mmol) in DCM (250 nL). The mixture was then  stirred at rt overnight, and
the resulting precipitate filtered off. The filtrate  



was concentrated in vacua 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 nL), additional 3-chloroperoxy-
benzoic acid (5.6 g of 70%, 23 mmol) added, and the mixture stirred for  30
nun. Dimethylsulfoxide (20 mmol) was added to destroy excess  rnCPBA before
the DCM solution was washed with aqueous NaHCO3,  separated, dried and
concentrated in vacua. This gave the sub-title  30 compound in 76% yield. 1
9 MAY 2005  7s (c) tert-Butyl
5-{3-[(4-cyanophenyl)sulfonyl]propyl}hexahydropyrrolo 3 4- c]pyrrole-2
(1H)-carboxylate The sub-title compound was prepared in 75% yield according
to the  procedure described in Preparation E, step (c) above, using 4-[(3- 5
bromopropyl)sulfonyl]benzonitrile (see step (b) above) in place of 3-(4-
cyanoanilino)propyl 4-methylb enzenesulfonate. (d)
4-[(3-Hexahydropyrrolo[3,4-c]pyrrol-2(1H)-ylpropyl)sulfonyl]benzo- nitrile
1o The title compound was made. in 100% yield according to the procedure
described in Preparation C, step (e) above, using tert-butyl 5-{3-[(4-
cyanophenyl)sulfonyl]propyl} hexahydropyrrolo[3,4-c]pyrrole-2(1H)-
carboxylate (see step (c) above) in place of tert-butyl
5-[4-(4-cyanophenyl)-
4-(3,4-dimethoxyphenoxy)butyl]hexahydropyrrolo[3,4-o]pyrrole-2(1H)- 15
earboxylate. Preparation H 4-(2-Hexahydropyrrolo [3,4-c]pyrrol-2
(1R)-ylethoxy)isophthalonitrile  20 (a) 4-(2-Bromoethoxy)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-dicyanophenoxy)ethyl]hexahydropyrrolo[3,4-c]-
pyrrole-2(iR)-carboxylate The sub-title compound was made in 75% yield
according to the procedure  described in Preparation E, step (c) above,
using 4-(2-bromoethoxy)- isophthalonitrlle (see step (a) above) in place of
3-(4-cyanoaniliuo)propyl 4- 30 nsethylbenzenesulfoaate. 19 MAY 7005  79 (c)
4-(2-Hexahydrop olo[3,4-c]pyrrol-2(1H)-ylethox )isophthalonihile  The title
compound was made in 80% yield according to the procedure  described in
Preparation C, step (e) above, above using tert-butyl 5-[2-(2,4-
dicyanophenoxy)ethyl]hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate 5 (see
step (b) above) in place of tert-butyl 5-[4-(4-cyanophenyl)-4-(3,4-di-
methoxyphenoxy)butyl]hexahydropyrrolo[3,4-c]pyrrole-2(11)-carboxylate.
Preparation I 2-(Ac,tyloxy)-1, I -dimethylethyl IH-imidazole- l -c arboxyI
ate to A mixture of 2-hydroxy-2-methylpropyl acetate (3.35 g, 25.3 mmol) and
1,i'-carbonyldiimidazole (4.11 g, 25.3 mmol) in DCM was stirred for 8 h at
rt. The mixture was then transferred to a closed vessel and heated to 100C
overnight. The mixture was concentrated in vacua before ether and water
were added. The organic phase was separated, dried and concentrated in is
vacuo. The resulting residue was purified by chromatography on silica gel,
eluting with THE : heptane (1:1), to give the title compound in 20% yield.
Preparation J 1-Cyano-l-methylethyl 1H-imidazole-I -carboxylate 20 A mixture
of 1,1'-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 (Na2SO4) and  



concentrated in vacuo. The xesulting residue was purified by  chromatography
on silica gel, eluting with ethyl acetate, to give 2.7 g (50%)  zs of the
title compound. Preparation IC 2-(4-Morpholinyl)ethyl lH-imidazole-l
-carboxylate A mixture of 1,1'-carbonyldiimidazole (6.5 g, 40 mmol) and
2-(4- 30 morphoiinyl)-1-ethanol (5.0 g, 38.1 nunol) in DCM (200 mL) was
stirred 1 5 MAY 2005  so for 22 h at rt. Ether (400 mL) was added and the
mixture was washed with  water. The water layer was then extracted with DCM.
The combined  organic layers were dried over Na2S04 and evaporated to give
6.0 g (70%)  of the title compound. 5 Preparation L 2-(4-Pyridinyl)ethyl
1H-imidazole- l -carboxylate The title compound was prepared in 100% yield
according to the procedure  described in Preparation K above, using
2-(4-pyridinyl)-1-ethanol in place  to of 2-(4-morpholinyl)-1-ethanol.
Preparation M N-[2-(2-Methoxyethox )ethyl)-1H-imidazole-l-carboxamide The
title compound was prepared in 40% yield according to the procedure  is
described in Preparation K above, using 2-(2-methoxyethoxy)ethylamine in
place of 2-(4-morpholinyl)-1-ethanol. Preparation N 2-(4-Acetyl- l
-piperazinyl)ethyl IH-imidazole-l-carboxylate  20 (i)
1-[4-(2-Hydroxyethyl)-I-piperazinyl]-1-ethanone A solution of
2-(1-piperazinyl)-1-ethanol (6.5 g, 0.05 mol) in DCM (5 mL)  



was treated with acetic acid anhydride (5.1 g, 0.05 mol), added dropwise.
During addition, the reaction temperature rose from 22 to 60C. The 25
reaction mixture was evaporated several times with toluene to yield 5.6 g
(65%) of the sub-title compound. (ii) 2-(4-Acetyl-l-piperazinyl)ethyl
1H-imidazole-1-carboxylate A solution of 1,l'-carbenyldiimidazole (5 g, 31
mmoI) in DCM (200 mL)  30 was treated with a solution of
1-[4-(2-hydroxycthyl)-1-piperazinyl]-1 1 9 MAY 2005  st ethanone (see step
(i) above; 5 g, 29 mmol) in DCM (50 mL). The reaction  mixture was stirred
at rt overnight before water was added. The layers were  separated, and the
organic layer was washed with water, dried and  concentrated in vacuo to
yield 7.4 g (96%) of the title compound. 5 Preparation O
1-[4-(3-Bromopropyl)-1-piperazinyl)-l-ethanone  A mixture of
1-(l-piperazinyl)-1-ethanone (6.7 g, 0.052 mol),  dibromopropane (330 ml,,
excess) and K2CO3 (10.2 g, 0.079 mol) was to stirred at rt for 4 h. The
mixture was washed with 4 x 100 mL of water, and  the organic phase (diluted
with DCM) was acidified with aqueous  hydrobromic acid (7 mL of 62% HBr
dissolved in 150 ml, of water). The  organic layer was separated and washed
with water (2 x 50 mL). The  combined water layers were extracted with
ether, neutralised (to pH 7) with 15 13 mL of 10 M NaOI1, and then extracted
with DCM. The combined  organic layers were dried and concentrated in
vcccaco to give 4.1 g (32%) of  the title compound. Preparation P 20
3-(Fthylsulfonyl)propyl 4-methylbenzenesulfonate  (i)
3-(Ethyisulfonyl)-1-propane ? 



A solution of 3-(ethylthio)-l-propanol (13 g, 0.11 mol) in acetic acid  (40
mL) was treated with H202 (30% in water, 122 g, 0.11 mol), added  25
dropwise. The mixture was stirred for 2 h at zt, before being concentrated
in vacuo. NN1R analysis showed that the resulting residue consisted of 40%
of  the desired product and 60% of the corresponding 0-acetate. The acetate
was hydrolysed by dissolving the reaction mixture in 200 mL. of methanol
and adding 3 g of NaOR (dissolved in a small amount of water). This 3o
mixture was stirred overnight at rt, then concentrated in vacua. The 19 MAY
2005  82 resulting crude product was dissolved in DCIv1, and insoluble
material was  filtered off. The DCM was removed by evaporation to give 13.4
g (88%) of  the sub-title compound, 5 (ii) 3-(Ethylsulfonyl)propyl
4-methylbenzenesulfonate A mixture of 3-(ethylsulfonyl)-1-propanol (see step
(i) above; 13.4 g,  88 mmol) and p-toluenesulfonyl chloride (16.8 g, 88
mmol) in DCM  (150 mL) was treated with TEA (13.4 g, 132 mmol), added
dropwise. The  resulting mixture was stirred at rt for 3h before being
washed with aqueous 10 ammoriium chloride solution. The organic layer was
then separated, dried  and concentrated in vacua. ' 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 I General description of preparation of the compounds in Example 2
below: 20 One of the products of Preparations B to H above (0.25 m nol) was
dissolved in CHC13 (0.5 mL). The appropriate electrophile (0.25 mmol)
dissolved in CH3CN "(2 mL) was added, followed by KzC03 or  triethylamine
(0.375 mmol) (such bases are not needed when the  



electrophile is an isocyanate). 25 Reaction mixtures were stirred at between
rt and 50C 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 MoCN or CH2C12 (2
ml). 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),  followed by DCM : McOH : TEA (8.1:1, 4x2
niL). The fractions were  evaporated. HPLC and MS analysis then enabled
identification of the  fraction(s) in which product resided. s Example 2 The
following compounds were prepared from appropriate intermediates  (such as
those described hereinbefore) according to or by analogy with  methods
described herein (e.g. the procedure described above) and/or by io standard
solution phase chemistry techniques (mass spectra of the  compounds, where
recorded, are in brackets): tert-butyl
5-[3-(4-cyanophenoxy)-2-hydroxypropyl]hexahydropyrrolo[3,4-
c]pyrrole-2(lR)-carboxylate (m/z = 388);
tart-butyl5-[2-(4-cyanophenyl)ethyl]hexahydropyrrolo[3,4-c]pyrrole- 15
2(1H)-carboxylate (m/z = 342);
tert-butyl5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]hexahydropyrrolo-
[3,4-cJpyrrole-2(1H)-carboxylate (m/z = 388); tert-butyl 5-
{3-[(4-cyanophenyl)amino]propyl}hexahydropyrrolo[3,4-c]-
pyrrole-2(1R)-carboxylate (m/z = 371); 20 tent-butyl
5-[2-(4-cyanophenoxy)ethyl]hexahydropyrrolo[3,4-ejpyrrole- 



2(lH)-carboxylate (m/z = 358);
5-[(2S)-3-(4-cyanophenoxy)-2-hydroxypropyl]-N-ethylhexahydropyrrolo-
[3,4-c]pyrrole-2(1B)-carboxamide (m/z = 359);
4-({(2R)-3-[5-[2-(3,4-dimethoxyphenyl)ethyl]hexahydropyrrolo[3,4-c] 25
pyrrol-2(IH)-yl]-2-hydroxypropyl}oxy)benzonitrile (mlz = 452);
4-({3-[5-(butylsulfonyl)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl]propyl}-
amino)benzonitrlle (m/z = 391);
4-({3-[5-(3,3-dimethyl-2-oxobutyl)hexahydropyrrole[3,4-c]pyrrol-2(IR)-
yl]propyl}amino)benzonitrile (rn/z = 369); 1 9 MAY 7005  84
4-({3-[5-[2-(3,4-dimethoxyphenyl)ethyl]hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yljpropyl} amino)benzonitrile (m/z = 435);
5-[2-(4-cyanophenoxy)ethylj-N-ethylhexahydropyrrolo[3,4-c]pyrrole-
2(1H)-carboxamide (m/z ~ 329)l 5
5-[4-(4-cyanophenyl)-4-(3,4-dimethoxypheuoxy)butyl]-N-ethylhexahydro-
pyrrolo[3,4-c]pyrrole-2(1R)-carboxamide (m/z ~ 493); 4-
{2-{5-(butylsulonyI)hexahydropyrrolo[3,4-c]pyrrol-2(1R)-yl]ethoxy}-
benzonitrile (m/z = 378);
4-[4-(5-(butylsulfonyl)hexahydropyrrolo[3,4-c]pyrrol-2(1R)-ylj-I-(3,4- 1o
dimethoxyphenoxy)butyljbenzonitdle (ml-- = 542); 4-
{2-[5-(3,3-dimethyl-2-oxobutyI)hexahydropyrrolo[3,4-c]pyrroI-2(1H)-
yl]ethoxy}benzonitrile (m/z = 356); 4- { 1-(3,4-dimethoxyphenoxy)-4-[5-(3,
3-dimethyl-2-oxobutyl)hexahydro-
pyrrolo[3,4-c]pyrrol-2(1R)-yljbutyl}benzonitrile (m/z = 520); 15
4-{2-[5-[2-(3,4-dimethoxyphenyl)ethyl]hexahydropyrrolo[3,4-c]pyrrol-
2(117)-y1]ethoxy}benzonitrile (m/z = 422); 4-{l
-(3,4-dimethoxyphenoxy)-4-[5-[2-(3,4-dimethoxyphonyl)ethyl]hexa-
hydropyrrolo[3,4-c]pyrrol-2(1R)-yl]butyl} benzonitrile (mlz = 586); 



4-({ (25)-3-[5-(butylsulfonyl)hexahydropyrrolc [3,4-c]pyrrol-2(1H)-yl]-2- 2a
hydroxypropyl}oxy)benzonitrile; 4-({(25)-3-[5-(3,3
-dimethyl-2-oxobutyi)hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yl]-2-hydroxypropyl}oxy)benzonitrile (mlz = 386);
5-{3-[(4-cyanophenyl)amino]propyl}-N-ethylhexahydropyrrolo[3,4-c]-
pyrrole-2(1H)-carboxamide (mlz 342); z5 tent-butyl
5-[4-(4-cyanophenyl)-4-(3,4-dimethoxyphenoxy)butyl]hexa-
hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (mlz = 522); tert-butyl 5-
{3-[(4-cyanophenyl)sulfonyl]propyl}hexahydropyrrolo[3,4-cj-
pyrrole-2(1F1)-carboxylate (mlz = 420);
5-[(2,S}-3-(4-cyanophenoxy)-2-hydroxypropyl]-tV--(3, 5-dimethylisoxazol-4 3o
yI)hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide; 1 9 MAY 7005  85
N-{[5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]hexahydropyrrolo[3,4-
c]pyrrol-2(IH)-yl]carbonyl} -4-methylbenzenesulonamide;
5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(4-methoxyphenyl)-
hexahydropyrrol o [ 3,4-c Jpyrrole-2 (1H)-c arb oxaznide; 5
5-[(2S)-3-(4-cyanophenoxy)-2-hydroxypropyl]-IV- {4-[(trifluoromethyl)-
thio]phenyt}hexahydropyrrolo[3,4-c]pyrrole-2(IR)-carboxamide (m/z =  507);
5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-N-tetrahydro-2H-pyran-2-
ylhexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide;  16
5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-N-(cyclopropylmethyI)
hexahydropyrrolo[3,4-c]pyrrole-2(1E)-carboxamide (m/z = 385);
5-[(25}-3-(4-cyanophenoxy)-2-hydroxypropyl]-N-is opropylhexahydro- pyrrolo
[3,4-c]pyrrole-2(11)-carboxamide; 5-[(25)-3
-(4-cyanophenoxy)-2-hydroxypropyl]-N-(3 ,4-difluorophenyl)- I5
lie,ahydropyrrolo[3,4-c]pyrrole-2(IH)-carboxamide (m/z= 443);  



N-butyl-5-[(2S)-3-(4-cyanophenoxy)-2-hydroxypropyl]hexahydropyrrolo-
[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 387); 5-
{3-[(4-cyanophenyl)amino]propyl} -N-(3,5-dimethylisoxazol-4-yl)hexa-
hydropyrrolo [3,4-c]pyrrole-2(1H)-carboxamide; 20
5-{3-[(4-cyanophenyl)amino]propyl}-N-(4-methoxyphenyl)hexahydro-
pyrrolo[3,4-c]pyrrole-2(IH)-carboxarnide;  5-
{3-[(4-cyanophenyl)amzno]propyl}-N-{4-[(trifluoromethyl)thio)phenyl}-
hexahydropyrrolo[3,4-e]pyrrole-2(1R)-carboxamide (in/z = 490); 5-
{3-[(4-cyanophenyl) amino]propyl} -N-tetrahydro-2H pyran-2-ylhexa- 25
hydropyrrolo[3,4-c]pyrrole-2(1]Y)-carboxamide;
5-{3-[(4-cyanophenyl)amino]propyI}-N-(cyclopropylmethyl)hexahydro-
pyrrolo[3,4-c]pyrrole-2(1B)-carboxamide (m/z = 490); 5-
{3-[(4-cyanophenyl)aznino]propyl}-N-isopropylhexahydropyrrolo[3,4-c]-
pyrrola-2(111)-carboxamide (mlz= 356); 1 9 MAY 2005  86 5-
{3-[(4-cyanophenyl)amino]propyI}-N-(3,4-difluorophenyl)hexahydro-
pyrrolo[3,4-cjpyrrole-2(1H)-carboxamide (rnlz = 426); N-butyl-5-
(3-[(4-cyanophenyl)aminojpropyl} hexahydropyrtolo[3,4-cJ-
pyrrole-2(1I1)-carboxamide; 5 5-[2-(4-cyanophenoxy)ethyl]
-N-(3,5-dimethylisoxazol-4-yl)hexahydro-
pyrrolo[3,4-c]pyrrole-2(1B)-carboxamide;  N
{[5-[2-(4-cyanophenoxy)ethyl]hexahydropyrrolo[3,4-c]pyrrol-2(If3)- yl]
carbonyl} -4-methylbenzenesulfonamide;
5-[2-(4-cyanophenoxy)ethyl]-N-(4-methoxyphenyl)bcxahydropyrrolo[3,4 1o
cJpyrrole-2(iH)-carboxamide (m/z= 407);  5-[2-(4-cyanophenoxy)ethylJ N
{4-[(triflueromethyl)thio]phenyi}hexa-
hydropyrrolo[3,4-c]pyrrole-2(1B)-carboxamide (mlz = 477);
5-[2-(4-cyanophenoxy)ethyll-N-tetrahydro-2H-pyrau-2-ylhexahydro- 



pyzrolo[3,4-c]pyrrole-2(1H)-carboxamide; 15 5-[2-(4-cyanophenoxy)ethyl]
-N-(cyclopropylmethyl)hexahydropyrrolo[3,4- c]pyrrole-2(IH)-carboxamide (m/z
= 355);
5-[2-(4-cyanophenoxy)ethyl]-N-isopropylhexahydropyrrolo[3,4-c]pyrrele-
2(1H)-carboxamide (m/z = 343);
5-[2-(4-cyanophenoxy)ethyl]-N-(3,4-difluorophenyl)hexahydropyrrolo [3,4- 2-
cjpyrrole-2(127)-carboxamide (m/z = 413);
N-butyl-5-[2-(4-cyanophenoxy)ethyl]hexahydropyrrolo [3,4-c]pyrrole-
2(1H)-carboxamide (m/z = 357); 5- { 3-[(4-cyanophenyl)su[fonyl]propyl)
-N-ethylhexahydropyrrolo [3,4-c]- pyrrole-2(1H)-carboxazide; 25
5-{3-[(4-cyanophenyl)sulfonyl]propyl}-N-(3,5-dimethylisoxazol-4-yl)hexa-
hydropyrrolo [3, 4-cjpyrrol c-2 (1 B)-carb oxami de; N
{[5-{3-[(4-cyanophenyl)sulfonyl]propyl}hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yl]carbonyl}-4-methylbenzenesulfonamide;  5-
{3-[(4-cyanophenyl)sulfonyl]propyl}-N-(4-methoxyphenyl)hexahydro 3o
pyrrolo[3,4-c]pyrrole-2(1H)-carboxamide; 1 9 MAY 2005  87 5-
(3-[(4-ryaucpheayl)sulfonyI]propyl} -N- {4-[(trifluoromethyl)thioj-
phenyl}hexahydropyrrolo[3,4-cjpyrrole-2(1H)-carboxamide (rn/z = 539);  5-
(3-[(4-oyanophenyl)sulfonyljpropyl} -N-tetrahydro-2H-pyrau-2-ylhexa-
hydropyrrolo[3,4-c]pyrrole-2(IH)-carboxamide; 5
5-{3-[(4-oyanoplienyl)sulfonyl]propyl}-N-(cyclopropylmethyl)hexahydro-
pyrrolo[3,4-cjpyrrcle-2(1H)-carboxamide (mlz= 417);
5-(3-[(4-cyanophenyl)sulfonyl]propyl}-N-isopropylhexahydropyrrolo[3,4-
c]pyrrole-2(1H)-carb oxami de;
5-{3-[(4-cyanophenyi)sutfonyl]propyl}-N-(3,4-difluorophenyl)hexahydro- la
pyrrolo[3,4-c]pyrroic-2(1] -carboxamide (m/z = 475); 



N-butyl-5- {3-[(4-cyanophenyl)suifonyl]propyl} hexahydropyrrolo[3,4-c]-
pyrroie-2(1R)-carboxamide (mlz = 419);
5-[(2S)-2-amino-3-(4-cyanophenoxy)propyl]-N-ethylhexahydropyrrol o[3, 4-
c]pyrrole-2(1H)-carboxamide (m/z = 358); 15
5-[(25)-2-amino-3-(4-cyanophenoxy)propyl]-N-(3,5-dimethylisoxazol-4-
yl)hexahydropyrrol o [3, 4-c]p yrrole-2 (1H)-carboxamide; N-
{[5-[(2S)-2-amino-3-(4-cyanophenoxy)propyl]hexahydropyrrolo[3,4-c]-
pyrrol-2(1 H)-yl] carbonyl} -4-methylbenzenesulfonamide; 5-[
(2S)-2-amino-3-(4-cyanoph(-,noxy)propyl]-N-(4-methoxyphenyl)hexa- 20
hydropyrrolo[3,4-cjpyrrole-2(1H)-carboxamide (m/z = 436);
5-[(25)-2-amino-3-(4-cyanophenoxy)propyl]-N- { 4-[(trifluoromethyl)thio]-
phenyl}hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 506);
5-[(25)-2-amino-3-(4-cyanophenoxy)propylj-N-(cyclopropyimethyl)hexa-
hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 384); 25
5-[(2S)-2-amino-3-(4-cyanophenoxy)propylj-N-isopropylhexahydropyrrolo-
[3,4-c]pyrrole-2(11x1)-carboxamide (m/z = 372);
5-[(2S)-2-amino-3-(4-cyanophenoxy)propyl]-N-(3 ,4-difluorophenyl)hexa-
hydropyrrolo[3,4-cjpyrrole-2(IH)-carboxamide (m/z ~ 442);
5-[(25)-2-amino-3-(4-cyanophenoxy)propyl]-N-butylhexahydropyrrolo[3,4-. 30
c]pyrrole-2(1H)-carboxamide (m/z = 386); T9MAY2005  8s
5-[2-(2,4-dicyanophenoxy)ethyl]-N-ethylhexahydropyrrolo [3,4-c]pyzrole-
2(1H)-carboxamide; 5-[2-(2,4-dicyanophenoxy)ethyl]-N-(3,5-dimethylis
oxazol-4-yl)hexahydro- pyrrolo [3,4-c]pyrrole-2(lR)-carboxamide; 5
N-{[5-[2-(2,4-dicyanophenoxy)ethyl]hexahydropyzrolo[3,4-c]pyrrol-2(1I3)-
.yljcarbonyl} -4-methylb enzenesulfonamide;  5-[2-(2,4-dicyanophenoxy)ethyl]
N-(4-methoxypheuyl)hexahydropyrrolo- 



[3,4-cjpyrrole-2(IH)-carboxamide (mla = 432);
5-[2-(2,4-dicyanophenoxy)ethyl]-N- {4-[(trifluoromethyl)thio]phenyl}hexa 1o
hydropyrrolo[3,4-c]pyrrole-2(1.H)-carboxamide (mlz = 502);
5-[2-(2,4-dicyanophenoxy)ethyl]-N-tetrahydre-2H pyran-2-ylhexahydro-
pyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (mhz = 410);
N-(cyclopiopylmethyl)-5-[2-(2,4-dicyanophenoxy)ethyl]hexahydropyrrolo-
[3,4-c]pyrzole-2(1H)-carboxamide (m/z = 380); 15
5-[2-(2,4-dicyanophenoxy)ethyl] -N-isopropylhexahydropyrrolo[3,4-c]-
pyrrole-2(IH)--carboxamide (n7/z= 368);
5-[2-(2,4-dicyanophenoxy)ethyl]-N-(3,4-difluorophenyl)hexahydropyrrolo-
[3,4-c]pyrrole-2 (1H)-carboxamide;
N-butyl-5-[2-(2,4-dicyanophenoxy)ethyl]hexahydropyrrolo[3,4-c]pyrrole- 20
2(1H)-carboxamide (rnlz = 382); ethyl
5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]hexahydropyirolo[3,4-
c]pyrrole-2(1R)-carboxylate (m/z = 360); 2-hydroxy-1,1-dimethylethyl
5-[(2S)-3-(4-cyanophenoxy)-2-hydroxy-
propyl]hexahydzopyrrolo[3,4-c]pyrrole-2(1B)-carboxylate (m/z = 404); 25
1-cyano-I-methylethyl 5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]hexa-
hydropyrrolo [3,4-cjpyrrole-2 (IH)-carboxylate;
but-2-ynyl5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]hexahydro-
pyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (mlz = 384); 2-methoxyethyl
5-[(2S)-3-(4-cyanophenoxy)-2-hydroxypropyl]hexahydro- 3o
pyrrolo[3,4-c]pyrrole-2(1H)-carboxylate; 1 9 MAY 2005  89
3-(methylsulfony])propyl 5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-
hexahydropyzrolo[3,4-c]pyrrole-2(1H)-carboxylate;  2-morpholin-4-ylethyl
5-[(25>3-(4-cyanophenoxy)-2-hydroxypropyl]hexa- hydropyrrolo[3,4-c]pyrrole-2
(1H)-carboxylate; 



s 2-pyridin-4-ylethyl5-[(25)-3-(4-eyanophenoxy)-2-hydroxypropyl]hexa-
hydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (m/z = 437);
2-(4-acetylpiperazin-1-yl)ethyl 5-[(25)-3-(4-cyanophenoxy)-2-hydroxy-
propyl]hexahydropyrrolo [3,4-c]pyrrole-2 (1H)-carboxylate;
5-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyi]-N-[2-(2-methoxyethoxy) io
ethyl]hexahydropyrrolo[3,4-c]pynole-2(1,Fl)-carboxamide; ethyl 5-
{3-[(4-cyanophenyl)amino]propyl} hexahydropyrrolo [3,4-c]pyrrole-
2(1H)-carboxylate (mlz = 343); 2-hydroxy-1,1-dimethylethyl 5-{
3-1(4-cyanophenyl)amino]propyl}hexa-
hydropyrro11[3,4-e]pyrrole-2(IR)-carboxylate {m/z = 387); is 1-cyan- l
-methylethyl 5- { 3 -1(4-cy anophenyl) amino]propyl } hexahy dro-
pyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (m/- -= 382); but-2-ynyl 5-
{3-[(4-eyanophenyl)amino]propyl}hexahydropyrrolo[3,4-c]-
pyzrole-2(1ff)-carboxylate (mlz = 367); 2-methoxyethyl
5-{3-[(4-cyanophenyl)amino]propyi}hexahydropyrrolo- 20
[3,4-c]pyrole-2(1,H)-carboxylate (m/z = 373); 3-(methylsuIfonyl)propyl5- {
3-[(4-cyanophenyl) amino]propyl} hexahydro-
pyrrolo[3,4-c]pyrrole-2(1H)-carboxylate;  2-morpholin-4-ylethyl 5-
{3-[(4-cyanophenyl)amino]propyl} hexahydro-
pyrrolo[3,4-c]pyrroie-2(1H)-carboxylate; 25 2-pyridin-4-ylethyl
5-{3-[(4-cyanophenyl)amino]propyl}hexahydropyrrolo-
[3,4-cjpyrrole-2(1T-1)-carboxylate (mlz = 420);
2-(4-acetylpiperazin-l-yl)ethyl 5-(3-[(4-cyanoph(-nyl)amino]propyl)hexa-
hydropyrrolo[3,4-c]pynole-2(1H)-carboxylate;
5-{3-[(4-cyauophenyl)amiao]propyl} N-[2-(2-methoxy(-thoxy)ethyi]hexa 3o
hydropyrrolo[3,4-c]pyrrole-2(1R)-carboxam de; 1 9 MAY 1005  90 ethyl
5-[2-(4-cyanophenoxy)ethyl]hexahydropyrrolo[3,4-c]pyrrole-2(111)- 



carboxylate (m/z = 330); 2-hydroxy-1,1-dimethylethyI 5-[2-(4-cyanophenoxy)
ethyl]hexahydro- pyrrolo[3,4-c]pyrrole-2(1F>-carboxylate (m/z- = 374); s
1-cyan-I-methylethyl 5-[2-(4-cyanophenoxy)ethylJhexahydropyrrolo[3,4-
e]pyrrole-2(1H)-carboxylate (m/z = 369); but-2-ynyl
5-[2-(4-cyanophenoxy)ethyl]hexahydropyrrolo[3,4-c]pyrrole- 2(1H)-carboxylate
(m/z = 354); 2-methoxyethyl 5-[2-(4-cyanophenoxy) ethyl]hexahydropyrrol o
[3,4-cJ-,  1o pyrrole-2(1X )-carboxylate (mlz = 359); 3
_(methylsulfonyl)propyl 5-[2-(4-cyanophenoxy)ethyl]hexahydropyrrolo-
[3,4-c]pyrrole-2(1H)-carboxylate (rnlz = 422); 2-morpholin-4-ylethyl
5-[2-(4-cyanophenoxy)ethyl]hexahydropyrrolo[3,4- c]pyrrole-2(1R)-carboxylate
(mlz = 415); 15 2-pyridiu-4-ylethyl 5-[2-(4-cyanophenoxy)
ethyl]hexahydropyrrolo[3,4-cJ- pyrrole-2(1H)-carboxylate (mlz = 407);
2-(4-acetylpiperazin-1-yl)ethyl 5-[2-(4-cyanophenoxy)ethyl]hexahydro,
pyrrolo[3,4-c]pyrrole-2(1H)-carboxylate (rniz = 456);  5-[2-(4-cyanophenoxy)
ethyl] -N-[2-(2-methoxyethoxy)ethyl]hexahydro 20
pyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 403); ethyl
5-{3-[(4-cyanophenyl)sulfonyl]propyl} hexahydropyrrolo[3,4-c]-
pyaole-2(1H)-carboxylate (nz/z = 392); 2-hydroxy-1,1-dimethylethyl
5-{3-[(4-cyaaophenyl)sulfonyl]propyl} hexa- hydropyrrolo[3,4-c]pyxrole-2(
IH)-carboxylate (m/z = 436); 25 1-cyano-1-methylethyl5-{3-[(4
cyanoph(-nyI)suIfonyl]propyl} hexahydropyrrolo[3,4-c]pynole-2(1H)-
carboxylate (m/z = 431); but-2-ynyl 5-{3-[(4-cyanophenyl)sulfonyl]propyl}
hexahydropyrrolo [3, 4- c]pyrrole-2(1H)-carboxylate (mlz = 416); 1 9 MAY
2005  



91 2-methoxyethyl 5-{3-[(4-cyanophenyl)sulfonyI]propyl}hexahydropyrroio-
[3,4-c]pyrrole-2(1B)-carboxylate (mlz = 422); 3-(methylsulfonyl)propyl 5- {
3 -[(4-cy anophenyl) sulfonyl]propyi} hexa-
hydropyrrolo[3,4-c]pyrrole-2(1B)-carboxylate (rn/z = 484); s
2-morpholin-4-ylethyl 5-{3-[(4-cyanophenyl)sulfonyl]propyl}hexahydro-
pyrrolo[3,4-c]pyrrole-2(1R)-carboxylate (ml,- = 477); 2-pyridin-4-ylethyl 5-
{3-[(4-cyanophenyl)sulfonyi]propyl}hexahydro-
pyrrolo[3,4-c]pyrrole-2(i.h)-carboxylate (m/z = 469);
2-(4-acetylpiperazin-1-yl)ethyl 5-{3-[(4-cyancphenyl)sulfonyl]propyl} 1o
hexahydropyrrolo[3,4-c]pyrrole-2(iI)-carboxylate (ml-7 = 518);
5-{3-[(4-cyanophenyl)sulfonyl]propyl}-N-[2-(2-methoxyethoxy)ethyl]-
hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxamide (m/z = 465);  4-({(2S)-3
-[5-(cyclopropylmethyl)hexahydropyrrolo [3,4-c]pyrrol-2(1Il)-
yi]-2-hydroxypropyl} oxy)benzonitrile (m/z = 342)1 15
4-({(2S)-3-[5-[3-(4-acetylpiperazin-1-yl)propyl]hexahydropyrrolo[3,4-c]-
pyrrol-2(1H)-y1]-2-hydroxypropyl} oxy)benzonitrile (m/z = 456);
2-[5-[(2S)-3-(4-cyauophenoxy)-2-hydroxypropyl]hexahydropyrrolo[3,4=c]-
pyrrol-2(1H)-yl]-N-isopropylacetamide (m/z = 387);
4-({(2S)-3-[5-[3-(ethylsulfonyl)propyl]hexahydropyrrolo[3,4-c]pyrroI 20
2(1B)-y1]-2-hydroxypropyl) oxy)benzonitrile (m/z = 422);
4-({(2S)-2-hydroxy-3-[5-[2-(2-methoxyethoxy)ethyl]hexahydropyrrolo[3,4-
c]pyrrol-2(IR)-yl]propyl} oxy)benzonitrile (m/z = 390);
4-({3-[5-(cyclopropylmethyl)hexahydropyrrolo [3,4-c]pyrrol-2 (117)-yll-
propyl} amino)benzonitrile (m/z = 325)1 25
4-({3-[5-[3-(4-acetylpiperazin-l-yl)propyl]hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yl]propyl}amino)benzonitrile (m/z=439); 2-[5-
{3-[(4-cyanophenyl)amino]propyl}hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yl]-N-isopropylacetamide (m/z = 370); 



4-({3 [5-[3-(ethylsuIfonyl)propyl]hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl]-
3o propyl}amino)benzonitrile (mlz = 404 (M-1)); 1 9 MAY 2005  92
4-({3-[5-[2-(2-methoxyethoxy)ethyl]hexahydropyrrolo[3,4-c]pyrrol-2(1H)-
yl]propyI} amino)benzonitrile (m/z = 373);
4-{2-[5-[3-(4-acetylpiperazin-1-yl)propyl]hexahydropyrrolo[3,4-c]pyrrol-
2(1FI)-yI]ethoxy}benzonitrile (rnlz = 426); 5
2-[5-[2-(4-cyanophenoxy)ethyl]hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yIJ-
N-isopropylacetamide (m/z = 357); 4-
{2-[5-[3-(ethylsulfonyl)propyl]hexahydropyrrolo[3,4-c]pyrtol-2(1H)-yI]-
ethoxy}benzonitrile (rn/z = 392);
4-{2-[5-[2-(2-methoxyethoxy)ethyl]hexahydropyrrolo[3,4-c]pyrroI-2(1H)- to
yl]ethoxy}benzonitrile (m/z = 360);
4-{2-[5-(4-fluorobenzyl)hexahydropyrrolo[3,4-c]pyrrol-2(1I )-yl]ethoxy}-
benzonitrile (mlz = 366); 4-({3-[5-(3,3-
dimethyl-2-oxobutyl)hexahydropyrrolo[3,4-c]pyrrol-2(IH)-
yl]propyl}sulfouyl)benzonitdle (m/z = 418); 15
4-({3-[5-(cyclopropylmethyi)hexahydropyrrolo[3,4-c]pyrrol-2(1B)-yl]- prcpyl}
sulfonyI)benzonitrile (m/z = 375);
4-({3-[5-[3-(4-acetylpiperazin-l-yl)propyl]hexahydropyrrolo[3,4-c]pyrrol-
2(IH)-yl]prcpyl}sulfonyl)benzoniCrile (m/z = 488)1 2-[5-
{3-[(4-cyanophenyl)sulfonylJpropyl} hexahydropyrrolo[3,4-c]pyrrol- 20
2(111)-yl]-N-isopropylacetamide (mlz = 419);
4-({3-[5-[3-(ethylsulfonyI)propyl]hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl]-
propyl}suIonyI)benzonitrile (m/z = 454);
4-({3-[5-[2-(2-methoxyethoxy)ethyl]hexahydropyrrolo[3,4-c]pyrrol-2(lI1)-
yl]propyl}sulfonyl)benzouitrile (mlz = 422); 25
4-({3-[5-[2-(4-methoxyphenyl)-2-oxoethyl]hexahydropyrrolo[3,4-c]pyrrol- 



2(1H)-yl]propyl}sulfonyl)benzonitrile (m/z = 468);
4-({(25)-2-amino-3-[5-(3,3-dimethyl-2-oxobutyl)hexahydxopyrrolo[3,4-c]-
pyrrol-2(1H)-yljpropyl}oxy)benzonitrile (m/z- 385);
4-({(2S)-2-amino-3-[5-(cyclopropylmethyl)hexahydropyrrolo[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-acetylpiperazin-1-yl)propyl]hexahydropyrrolo[3,4-cJ-
pyrrol-2(1H)-yl]-2-aminopropyl}oxy)benzonitrle (m/z = 455);
2-[5-[(2S)-2-amino-3-(4-cyan.ophenoxy)propyl]hexahydropyrrolo [3,4-c]-
pyrrol-2(1X1)-yl]-N-isopropylacetamide (m/z = 386); 5
4-({(2,5)-2-amino-3-[5-[3-(ethylsulfonyl)propyl]hexahydropyrrolo[3,4-c]-
pyirol-2(1H)-y1]propyl} oxy)benzonitrile (m/z = 421);  4-({(2S)-2-amino-3-[
5-[2-(2-methoxyethoxy)ethyl]hexahydropyrrolo [3,4- c]pyrrol-2(1R)-yl]propyl}
oxy)benzonitrile (n1/z = 389);  4-({(2S)-2-amino-3-f
5-(4-fluorobenzyl)hexahydropyrrolo [3,4-c]pyrrol 10
2(1H)-yI]propyl}oxy)benzonitrile (mlz = 395);
4-{2-[5-(3,3-dimethyl-2-oxobutyl)hexahydropyrrolo[3,4-c]pyrrol-2(1R)-
yl]ethoxy}isophthalonitrile (m/z = 381); 4- {2-[5-(cycl
opropylmethyl)hexahydropyrrolo[3,4-c]pyrro1-2(IH)-yl]-
ethoxy}isophthalonitrile (m/z = 337); is
4-{2-[5-[3-(4-acetylpiperazin-l-yl)propyl]hexahydropyrrolo[3,4-c]pyrrol-
2(1X1)-yl]ethoxy}isophthalonitrile (m/z = 451);
2-[5-[2-(2,4-dicyauophenoxy)ethyl]hexahydropyrrolo[3,4-c]pyrrol-2(1H)-
yl]-N-isopropylacetamide (m/z = 382); 4-
{2-[5-[3-(ethylsulfonyl)propyl]hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yI]- zo
ethoxy}isophthalonitrile (m/z = 417);
4-{2-[5-[2-(2-methoxyethoxy)ethy]]hexahydropyrrolo[3,4-c]pyrrol-2(1H)- y]]
ethoxy} isophthalonitrila (mlz = 3 85); 



4- {2-[5-(4-fluorobeuzyl)hexahydropyrrolo[3 , 4-c]pyrrol-2(1H)-yl] ethoxy}-
isophthalonitrile (mlz = 391); 25 4-
{2-[5-[2-(4-methoxyphenyl)-2-oxoethyl]hexahydropyrrolo[3,4-c]pyrrol-
2(1H)-yl]ethoxy}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,S)-3-(4-cyanophenoxy)-2-hydroxypropyl]- 3o
hexahydropyrrolo[3,4-c]pyrrole-2(1H)-carboxylate; 1 9 MAY 2005  94
5-(3-[(4-cyanophenyl)amino]propyl} NUmethylhexahydropyrrolo[3,4-c]-
pyrrole-2(lE)-carboxamide; 5-{3-[(4-cyanophenyl)aminolpropyl]
-N-propylhexahydropyrrolo[3,4-c]- pyrrole-2(l-L -carboxamide; 5
N-allyl-5-{3-[(4-cyanophenyl)amino]propyl}hexahydropyrrolo[3,4-c]-
pyrrole-2(lfi)-carboxamide; and N-(tort-butyl)-5-
{3-[(4-cyanophenyl)amino]propyl}hexahydropyrroio[3,4-
c]pyrrole-2(IH)-oarboxamide. 10 Example 3 Compounds of the above Examples
were tested in Test A above and were  found to exhibit D10 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 pICSO values of at least 4.5. Abbreviations
20 Ac acetyl API = atmospheric pressure ionisation (in relation to MS)  aq.
= aqueous br broad (in relation to NMR)  



Bt = benzotriazole 25 t-BuOH = tort-bufanol Cl = chemical ionisation (in
relation to NIS)  mCPBA = meta-chloroperoxybenzoic acid d doublet (in
relation to N11VIR)  DBU = diazabicyclo[5.4.0]undec-7-one  30 DClA =
dichloromethane 1 9 MAY 2905  95 dd = doublet of doublets (in relation to
NNIR)  DMAP = 4-dimethylaminopyridine DMF = N,N-dimethylformamide  DMSO
dimethylsulfaxide s EDC = 1-[3-(dimethylamino)propyll-3-ethylcarbodiimide
Et ethyl EtOAc = ethyl acetate  eq. equivalents ES electrospray (in relation
to MS) to FAB = fast atom bombardment (in relation to MS)  h = hour(s) HCI =
hydrochloric acid H1PES = 4-(2-hydroxyethyl)-I-piperazineethanesulfonic acid
HPLC = high performance liquid chromatography 15 IMS industrial methylated
spirits  IPA iso-propyl alcohol (propan-2-ol)  m = multiplet (in relation to
NMR)  Me = methyl McGN = acetonitrile  20 McOH = methanol  



Min. = minute(s)  M.P. = melting point MS = mass spectroscopy NADPH =
nicotinamide adenine dinucIeotide phosphate, reduced  25 form OAc = acetate
Pd/C = palladium on carbon q = quartet (in relation to NMR)  it = room
temperature 30 s singlet (in relation to NMR) t 9 MAY 2005  96 t = triplet
(in relation to NMR)  TEA = triethylamine THB = tetrahydrofuran tlc = thin
layer chromatography  5 Prefixes n-, s-, i-, t- and tent- have their usual
meanings: normal, secondary,  iso, and tertiary. 1 9 MAY 1h05  97 Claims
It. A compound of formula I, Re Re Rd  R4-B~ /A-N N-RI  Rs R' Rf Rd Rb
wherein the wavy lines represent optional relative cis- or trans- stereo
chemistry; 



10 RI represents CE-12 alkyl (optionally substituted and/or terminated by
one or  more groups selected from halo, cyano, nitro, aryl, Het', -C(O)R5a
-ORSb, -N(R6)RSc, -C(O)XR7, -C(O)N(Rs)Rs' and -S(O),R9),' Het',  -C(0)Rsa -
C(O)XR7, -C(O)N(R)Rsd or _S(0)2R9. 15 RSa to Rsd independently represent, at
each occurrence when used herein, H,  CI-6 alkyl (optionally substituted
and/or terminated by one or more  substituents selected from -OH, CL-6
allcoxy, halo, cyano, nitro, aryl, Het3  and -NHC(O)R10), aryl or Het4, or
RSd, together with R5, represents  C3.5 alkylene (which alkylene group is
optionally interrupted by an 0 atom  20 and/or is optionally substituted by
one or more C1_3 allcyI groups); R10 represents H, CI-4 alkyl (optionally
substituted and/or terminated by one  or more substituents selected from
halo, cyano, aryl and -NHC(O)R11) or  aryl; R11 represents H, C14 alkyl or
aryl;  25 1 9 MAY 2005  98 R6 represents H, C1.6 allcyl (optionally
substituted and/or terminated by one  or more substitnents selected from
-OH, halo, cyano, nitro and aryl), aryl,  -C(O)R12a -C(O)ORllb or
_C(O)N(H)R12a, R12a R12b and R12G represent CI-6 alkyl (optionally
substituted and/or  5 terminated by one or more substituents selected from
-OH, halo, cyano,  nitro and aryl) or aryl, or R12a and R12' represent H; X
represents 0 or S; R7 represents, at each occurrence when used herein, aryl
or Cl_12 alkyl  to (which allcyl group is optionally substituted and/or
terminated by one or  more substituents selected from -0H, halo, cyan,
nitro, aryl, C1_6 allcoxy,  -SOZRt a -C,(C))R"' and Het'); R13a and R13b
independently represent C1.6 alkyl or aryl;  



15 R8 represents, at each occurrence when used herein, H, CI-12 alley/,
CI-6. aUcoxy (which latter two groups are optionally substituted and/or
terminated by one or more substituents selected from -OH, halo, cyano,
nitro, C1.4 alkyl and CI-4 alkoxy), -D-aryl, -D-aryloxy, -D-Heft,
-D_N(H)C(O)R14a _D_S(O)2Rlsa -D-C(O)R14b -D-C(Q)ORlsb 20 -D-C(O)N(Rt4)R14d,
or Rs, together with Rsd, represents C3.6 allcylene  (which alkylene group
is optionally interrupted by an O atom and/or is  optionally substituted by
one or more C1.3 alkyl groups); R'-'a to R14d independently represent H,
CI-6 allcyl (optionally substituted  and/or terminated by one or more
substituents selected from -OH, halo,  25 cyano, nitro and aryl), aryl, or
R140 and R14d together represent  C3_6 aIlcylene; Rlsa and Rl'b
independently represent Cl_6 alkyl (optionally substituted  and/or
terminated by one or more substituents selected from -OH, halo,  cyano,
nitro and aryl) or aryl; 3o D represents a direct bond or Cl_6 alkylene; 1 9
MAY 2005  99 R9 represents, at each occurrence when used herein, CI-6 alkyl
(optionally  substituted and/or terminated by one or more substituents
selected from  -OH, halo, cyan, nitro and aryl), aryl or Het7; 5 R2
represents H, halo, CI.6 alkyl, -E-OR", E N(R17)RE5 or, together with  R3,
represents -0; R3 represents lip, CI.5 alkyl or, together with R2,
represents =0; R16 represents H, CI-6 alkyl, -E-aryl, -E-Het8, _C(O)R19a,
-C(O)OR"' or  C(O)N(Rzoa)R"b; to R17 represents H, CI-6 alkyl, -E-aryl,
-E-pietg, -C(O)R19a, -C(O)OR191,  -S(O)ZR19c _[C(D)]2N(Rz1a)Rzob or
-C(NFI)NH2 Rta represents H, CI-5 alkyl, -E-aryl or -C(O)R19d; 



R19n to R19d independently represent, at each occurrence when used herein,
CI-6 alkyl (optionally substituted and/or terminated by one or more  15
substituents selected from halo, aryl and Het9), aryl, Het1o, or R19' and
R19d  independently represent H; R20a and R20b independently represent, at
each occurrence when used heroin,  H or CI-5 alkyl (optionally substituted
and/or terminated by one or more  substitueuts selected from halo, aryl and
Het11), aryl, Het12, or together  20 represent C3_6 allcylene, optionally
interrupted by -an 0 atom; B represents, at each occurrence when used
herein, a direct bond or  CI-4 aIkylene; p represents 1 or 2; 25 A
represents -G-, -J-N(R21)- or -J-0- (in which latter two groups, N(R21)- or
0- is attached to the carbon atom bearing R2 and R); B represents -Z-,
-Z-N(R22)-, -N(R22)-Z-, -Z-S(O)a, -Z-C- (in which latter  two 0 oups, Z is
attached to the carbon atom bearing R2 and R); G represents a direct bond or
CI.6 alkylene;  30 7 represents C2.6 alkylene; 1 9 MAY 2005  100 Z
represents a direct bond Or CI-4 alkylene; R2' and RZ2 independently
represent H or C1.6 alkyl; R4 represents aryl or Het13, both of which groups
are optionally substituted  5 by one or more substituents selected from -OH,
cyan, halo, nitro, CI-6 alkyl  (optionally terminated by -N(H)C(0)OR23a),
C1.6 allcoxy, Het', aryl,  _N(R2aa)R246 -C(O)R24C C(O)0R24a
_C(O)N(R24e)Rzar, _N(R24)C(O)R24  -NCR 2ai)C(O)N(R24,)R24k N(R24m)s(0)2R2Jb
-S(O)aRzsc _OS(O)2R23a  S(O)2N(Rzan)Rza~ and (in the case of Het13 only)
oxo; to Het13 represents a four- to twelve-membered heterocyclic group
containing  one or more heteroatoms selected from oxygen, nitrogen and/or
sulfur; 



Het' to Hetiz 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/ox sulfur, which heterocyclic
groups are optionally substituted by one or more substituents  including =0,
-OH, cyano, halo, nitro, C1_6 alkyl (optionally terminated by
-N(H)C(0)OR23a) . C1.6 allcoxy, Het' aryl, N(R24a)R241-C(O)R2`1o,
-C(O)OR241_C(O)N(R24~Rzar N(p24~C(O)R1411 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 independently represent, at each occurrence when used herein,  CI-6
alkyl; R24a to R24p independently represent, at each occurrence when used
heroin,  25 H or Cl.b alkyl; n represents, at each occurrence, 0, 1 or 2;
and  Ra to Rr independently represent H or C14 alkyl; 1 9 MAY 2005  101
wherein each aryl and aryloxy group, unless otherwise specified, is
optionally substituted; or a pharmaceutically acceptable derivative thereof;
5 provided that: (a) when R3 represents H or C1-4 alkyl; and  A represents
-1-N(R21)- or -J-O-; then B does not represent -N(R22)-, -5(O)"-, -0- or
-N(R2Z)-Z- (in  10 which latter group -N(R22) is attached to the carbon atom
bearing R2'  and R), (b) when R2 represents -E-OR1fi or -E-N(R17)R18 in
which E represents a  direct bond, then: (i) A does not represent a direct
bond, -J-N(R21)- or -1-0-; and 



is (ii) B does not represent -N(R22)-, -S(0)"-, _0_ or _N(R22)_Z_ (in  which
latter group -N(e) is attached to the carbon atom bearing  R2 and R3); (o)
Het1 and Het13 do not represent 9-membered heterocycles that contain  a
fused benzene or pyridine ring; and 20 (d) the compound is not:
3,7-bis(1-phenylethyl)-3,7-diazabicyclo[3.3.0]octane;
2-(4-(7-benzyI-3,7-diazabicyclo[3.3.0]octan-3-yl)btityl)-1,2-
benzisathiazol-3-one-1,1-dioxide;
3-methyl-7-benzyl-3,7-diazabicycla[3.3.0]octane; 25
3-cyc1ohexyl-7-benzyI-3,7-diazabicyclo[3.3.Ojoctane;
3-(thiazol-2-yl)-7-benzyI-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. 1 9 MAY
1000  102 2. A compound as claimed in Claim 1, wherein, in the compound of
formula I, the optional substituents on aryl and aryloxy groups are one or
more groups selected from -OH, cyan, halo, nitro, C1.6 alkyl (optionally
terminated by -N(H)C(0)OR27a), CI-6 alkxy, Het', aryl (which aryl group 5
may not be substituted with any further aryl groups), -N(R74a)R24B,
C(O)R24c -C(O)OR24d C(0)N(R24 Rzar N(Rza~C(O)Rsav  N(R242)C(O)N(R24,)Rz4;
_N(R24m)S(O)2R23b S(0)nR23; -OS(0)2R' and  -S(O)2N(R24a)R24p, wherein Het',
R23a to R234, R24a to R74p and n are as  defined in Claim 1. 10 3. A
compound as claimed in Claim I or Claim 2, wherein the wavy lines  represent
relative cis- stereochemistry. 4. A compound as claimed in any one of Claims
1 to 3, wherein R'  



is represents Cl_s alkyl (optionally substituted and/or terminated by one or
more groups selected from halo, optionally substituted phenyl, Het',
-C(O)RSa, -OR'b, -C(O)OR', -C(O)N(R)R8 and -S(O)2-Cl_6 alkyl), Ret2,
-C(O)OR', -C(0)N(H)RS or -S(O)2R9. 20 5. A compound as claimed in any one of
Claims 1 to 4, wherein Rya and  R5b independently represent, at each
occurrence, H, CI-6 alkyl (optionally  substituted and/or terminated by one
or more substituents selected from  -OH, C14 allcoxy and halo), optionally
substituted phenyl or Het4. 25 6. A compound as claimed in any one of Claims
1 to 5, wherein R7  represents, at each occurrence, CI_S alkyl (which group
is optionally  substituted and/or terminated by one or more substituents
selected from  -OH, halo, cyano, optionally substituted phenyl, C1.4
allcoxy, -S02R13a  -C(O)Rt3b and Het'). 36 1 9 MAY 2005  103 7. A compound
as claimed in Claim 6, wherein I213a and RI3b  independently represent CI-6
alkyl. 8. A compound as claimed in any one of Claims I to 7, wherein R3  5
represents, at each occurrence, CI_B alkyl (which group is optionally
substituted and/or terminated by one or more substituents selected from
-OH, halo, cyan and CJ-4 alkoxy), -D-(optionally substituted phenyl),
-D-Het6, -D-S(O)2Rl5a -D-C(0)-CF_6 alkyl or -D-C(O)OR15b io 9. A compound as
claimed in Claim 8, wherein R15' and Rlsb  independently represent CI-6
allcyl (optionally substituted and/or terminated  by one or more
substituents selected from halo, cyan 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 CI-3 alkylene. 



11. A compound as claimed in any one of Claims I to 10, wherein R?
represents, at each occurrence, CI-5 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 R2  represents H,
CI-2 alkyl, -OR", -N(H)R" or, together with R3, represents  25 =0. 13. A
compound as claimed in any one of Claims I to 12, wherein R3  represents H,
CI-2 alkyl or, together with R2, represents =0. 1 9 MAY 2005  104 14. A
compound as claimed in any one of Claims I to 13, wherein R16  represents H,
Ct-4 alkyl, -E-optionally substituted phenyl, -C(0)R19' or  C(O)N(H)R2os s
15. A compound as claimed in any one of Claims I to 13, wherein R17
represents H, C1 alkyl, -E-optionally substituted phenyl, -C(O)R'9' or
-CCO)OR19h 16. A compdund as claimed in any one of Claims 1 to 15, wherein
R19a  to and R19b independently represent, at each occurrence, C16 alkyl,
optionally  substituted phenyl or Hett0 IT A compound as claimed in any one
of Claims 1 to 14, wherein R20  represents H or CI-4 allcyl. 15 18. A.
compound as claimed in any one of Claims I to 17, wherein E  represents, at
each occurrence, a direct bond or C1-7. alkylene. 19. A compound as claimed
in any one of Claims 1 to 18, wherein A  20 represents -G-. 20. A compound
as claimed in any one of Claims 1 to 19, wherein B  represents -Z-,
-Z-N(H)-, -Z-S(0)"-, -Z-O- (in which latter three groups, Z is  



attached to the carbon atom bearing R22 and 1t3). 25 21. A compound as
claimed in Claim 19, wherein G represents a direct  bond or CI-5 alkylene.
22. A compound as claimed in any one of Claims I to 21, wherein Z  3o
represents a direct bond or CI-3 alkylene. 19 MAY 7005  105 23. A compound
as claimed in any one of Claims 1 to 22, wherein R4  represents phenyl or
Het13, both of which o oups are optionally substituted  by one or mote
substituents selected from cyano, halo, nitro, Ct.4 alkyl  (optionally
terminated by -N(H)C(O)OR232), C14 alkoxy, optionally 5 substituted phenyl,
-C(O)N(H)R24e, -N(H)C(O)R24h, -N(H)C(O)N(H)R74j,  -N(H)S(0)2R'-36,
-S(O)2R23c and -S(O)2N(R24a)R241 24. A compound as claimed in Claim 23,
wherein Het13 represents a five- to ten-membered heterocyclic group
containing one or more heteroatoms  to selected from oxygen, nitrogen and/or
sulfur. 25. A compound as claimed in any one of Claims Ito 24, wherein Hett
to  Het12 independently represent, at each occurrence when used herein,
five- to  ten-membered heterocyclic groups containing one or more
heteroatoms 15 selected from oxygen, nitrogen and/or sulfur, which
heterocyclic groups are  optionally substituted by one or more ,substituents
including =0, -OH,  cyano, halo, nitro, C14 allcyI, Cl-4 alkoxy, optionally
substituted phenyl,  -NH2, -C(O)R29c -C(O)OR24d _C(())N(H)R24e'
_N(H)C(O)F211 and  -S(O)aR23c 20 26. A compound as claimed in any one of
Claims 1 to 25, wherein RI to Rf  independently represent H or C1.2 alkyl.
27. A compound as claimed in any one of Claims 1. to 26, wherein  



25 optional substituents on phenyl groups are one or more groups selected
from -OH, cyano, halo, nitro, C1-4 alkyl (optionally terminated by
-NI(H)C(O)OR 23'), C1-4 alkoxy, -NH2i -C(O)R24c, -C(O)OR24a  -C(O)N(H)R24%
_N(H)C(O)R2411 -N(H)C(O)N(H)R241, -N(H)S(O)2R2"  -S(O)aR23a and
_S(0)2N(R24n)R24p 30 1 9 MAY 2005  106 28. A compound as claimed in Claim
27, wherein R23a to R2` R24c R24a,  R24e R24h, R241, R24" and R24p
independently represent Cis alkyl. 29. A compound as claimed in any one of
Claims 1 to 28, wherein n  s represents 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 or
part cyclic/acyclic;  10 (ii) saturated or unsaturated; (iii) interrupted by
one or more oxygen atoms; and/or  (iv) substituted by one or more fluoro or
chloro atoms. 31. A pharmaceutical formulation including a compound as
defined in any  is one of Claims I 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.Clahns 1
to 30. 33. A compound as defined in any one of Claims I to 30 for use as a
pharmaceutical.. 25 34. A compound as defined in any one of Claims 1 .to 30,
but without  provisos (o) and (d), for use in the prophylaxis or the
treatment of an  arrhythmia. 



1 9 MAY 2005  107 35. The use of a compound as defined in any of one Claims
I to 30, but  without provisos (c) and (d), as active ingredient for the
manufacture of a  medicament for use in the prophylaxis or the treatment of
an arrhythmia. 36, The use as claimed in Claim 35, wherein the arrhythmia is
an atrial or  a ventricular arrhythmia. 37. A process for the preparation of
a compound of formula I as defined in  Claim 1 which comprises: (a) reaction
of a compound of formula II,  Re Ra Ra H-N N-R1 fl  Rf Rd Rb wherein R' and
Rn to R{ are as defined in Claim 1, with a compound of  formula III, L1 III
R3 R2 wherein L' represents a leaving group and RZ, R3, R4, A and B are as
defined in Claim I; (b) for compounds of formula I in which A represents C2
alkylene and RZ  and R3 together represent =0, reaction of a corresponding
compound of  formula II, as defined above, with a compound of formula IV, 1
9 MAY 2665  108 0  RIB IV  wherein R4 and B are as defined in Claim 1, (c)
for compounds of formula I in which A represents CH2 and 2  represents -OH
or -N(H)R17, reaction of a corresponding compound of  



s formula II, as defined above, with a compound of formula V, B -R4 Y V  R3
wherein Y represents 0 or N(R17) and R3, R4, R17 and B are as defined in
Claim 1; (d) for compounds of formula I in which A represents C1_6
allrylene, B  io represents C1.4 allrylene and R2 and R3 both represent H,
reduction of a  corresponding compound of formula I in which R2 and R3
together represent  =0; (e) for compounds of formula Tin which R2 and R3
both represent H and (1)  A represents a single bond or -7-N(R21) and B
represents C1-4 alicylene, or  15 (2) A represents C1_6 alkylene and B
represents N(R22) or -N(R22)-Z- (in which latter group -N(R22) is attached
to the carbon atom bearing R2 and  R), reduction of a corresponding compound
of formula I in which 2 and  R3 together represent =0; (f) for compounds of
formula I in which A represents Cl_6 allrylene, B  20 represents a direct
bond, C14 allrylene, -Z-S(O)S,- or -Z-O- (in  which latter three groups Z
represents C14 alkylene), R' represents OH and  R3 represents H, reduction
of a corresponding compound of formula I in  which R2 and R3 together
represent =0; (g) for compounds of formula I in which B represents -Z-O-,
reaction of a  25 compound of formula VI, 1 9 MAY 2995  109 Re Rc Ra HO-Z
A-N N-R1 VI.  Rf. Rd Re wherein R1, R2, R3, R' to Rf A and Z are as defined
in Claim 1, with a  



compound of formula VII, R4OH VII  s in which R4 is as defined in Claim 1;
(h) for compounds of formula I in which B represents -Z-O-, reaction of a
compound of formula VI, as defined above, with a compound of formula VIII,
R4-L2 VIII wherein L2 represents a leaving group and R4 is as defined in
Claim 1; to (i) for compounds of formula I in which A represents CI-6
allcylene and B  represents -N(R22)-Z- (wherein the group -N(R22)- is
attached to the carbon  atom bearing R2 and RZ), reaction of a compound of
formula LX, Re Rc Ra  R22 H-N` /A~ N N-R IX  R3/X\R2 RE Rd Rb wherein As
represents C1.5 alicylene and R1, R2, R3, A22 and Ra to Rf are as  is
defined in Claim 1 with a compound of formula X, R4-Z-LZ x  wherein L2 is as
defined above and R4 and Z are as defined in Claim 1; 0) for compounds of
formula I in which R2 represents -E-NH2, reduction of  a corresponding
compound of formula Xi, 1 9 MAY 2005  110 Re Rc Re R43 xA-N N----R1 Xf  Rs N
Rr Rd Rb  3 wherein R', R3, R4, Ra to RF, A, B and E are as defined in Claim
I; 



(k) for compounds of formula I in which R' represents
-E-N(R16)C(O)N(H)R20', reaction of a corresponding compound of formula  5 1
in which R2 represents -E-N(R18)H with a compound of formula XII, RzaaN=C=O
XTI  wherein R20a is as defined in Claim 1; (1) for compounds 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
diamide; (m.) for compounds of formula I in which R2 represents
-E-N(R17)RF3,  wherein R17 and R18 are as defined in Claim 1, provided that
R17 does not  represent H, reaction of a corresponding compound of formula
1, in which  R2 represents -D-N(H)R18 with a compound of formula XIE, 15
R17a-L3 X111  wherein R171 represents R17 as defined in Claim 1 except that
it does not  represent H, and L3 represents a leaving group; (n) for
compounds of formula I in which R2 represents -E-OR16 in which  RL6
represents C1.6 alkyl, -E-aryl or -E-Het8, reaction of a corresponding  20
compound of formula I in which R2 represents -E-OH with a compound of
formula XIV, R16ao,4 XIV  wherein R16a represents C1.6 alkyl, -E-aryl or
-E-Hets, wherein Het3 is as  defined in Claim 1; 1 9 MAY 2005  111 (o) for
compounds of formula I in which R2 represents -E-OR16 (in which  R16
represents C1.6 alkyl, -E-aryl or -E-Het8), reaction of a corresponding
compound of formula XV, Re Rc Re R4-B /A-N N-R1 XV  



R3 E t  Rf Rd Rb  L2 5 wherein L2 is as defined above and R', R3, R4, R' to
R; 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 R2 represents
-E-OR16, wherein  R16 is as defined in Claim 1, provided that it does not
represent H, reaction  of a corresponding compound of formula I in which R2
represents  10 -E-OH with a compound of formula XVI, R16h-L4 XVI  wherein
R16b represents R16 as defined in Claim 1, except that it does not
represent H, and L4 represents a leaving group; (q) for compounds of formula
I in which R2 represents halo, substitution of  15 a corresponding compound
of formula I in which RZ represents -OH, using a_  halogenating agent; (r)
reaction of a corresponding compound of formula XVII,  Re Rc Ra R4-B\ A-N
N-H XVII  R3 R2 Rf Rd Re wherein R2, R3, R Ra to R1, A and B are as defined
in Claim 1, with a  20 compound of formula XVIII, R1-L' XV E 1 9 MAY 2005
112 wherein L5 represents a leaving group and R' is as defined in Claim 1;
(s) for compounds of formula I in which Rl represents -C(O)XR7 or
-C(O)N(R)Rsd, reaction of a compound of formula XIX, 



Re Re Ra 0  R4B\ /A-N XIX  /X\ L5  R3 R2 t  Rf Rd Rb 5 wherein R2, R3, R4,
Ra to Rt A. and B are as defined in Claim I and L5 is as  defined above,
with a compound of formula XX, R'6-H XX  wherein R26 represents -XR7 or
-N(R3)Rsd and Rsd R7, RS and X are as  defined in Claim 1; 10 (t) for
compounds of formula I in which R' represents -C(O)N(H)R8, reaction  of a
corresponding compound of formula XVII, as defined above, with a  compound
of formula XXI, RA-N=C=O XXI  wherein Rs is as defined in Claim 1; 15 (u)
for compounds of formula I in which R' represent C1.12 alkyl, which  alkyl
group is substituted at the C-2 carbon (relative to the bispidine  nitrogen)
with OH or N(H)R6, and is otherwise optionally substituted with  one or more
further substituents as specified in Claim I for R', reaction of a
corresponding compound of formula XVII, as defined above, with a  20
compound of formula XXII, Y~--Ria XXII  a wherein Ya represents 0 or N(R6),
R" represents CI-10 alkyl, optionally  substituted with one or more
substituents as specified in Claim 1 for R' and  R6 is as defined in Claim
1; 1 9 MAY 2005  



113 (v) for compounds of formula I in which R' represents -C(O)0R7 and Ra
and/or Rb represent C1A alkyl, reaction of a corresponding compound of
formula I in which R' represents -C(O)0R7 and Ra and Rh represent II with
one or more equivalents of a compound of formula XX' IIT, R.27-L2 XI
wherein R27 represents CI-4 alkyl and L2 is as defined above, in the
presence  of a base capable of deprotonating the
3,7-diazabicyclo[3.3.0]octane ring at  the position a-to the nitrogen
bearing the -C(O)0R7 group; (w) for compounds of formula I which are
3,7-diazabicyclo[3.3.0]oatane- nitrogen N-oxide derivatives, oxidation of
the corresponding 3,7-diaza- bicyclo[3.3.0] octane nitrogen of a
corresponding compound of formula T; (x) for compounds of formula I which
are Cl-4 alkyl quaternary ammonium  salt derivatives, in which the alkyl
group is attached to a 3,7-diazabicyclo- [3.3.0]octane nitrogen, reaction,
at the 3,7-diazabioyclo[3.3.0]octane  nitrogen, of a corresponding compound
of formula I with a compound of  formula XXIII, as defined above; (y)
conversion of one substituent on R` to another using techniques well  known
to those skilled in the art; (z) conversion of one R1 group to another using
techniques 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 Ra to Re all represent H, then R'
does  not represent: (i) CI-12 alkyl optionally substituted by aryl orHet';
(ii) -C(O)-(optionally substituted aryl); or (iii) tert-butyloxycarbonyl. 



1 9 MAY 2005  114 39. A compound of formula VI, as defined in Claim 38, or a
protected  derivative thereof. 40. A compound of formula TX, as defined in
Claim 38, or a protected  derivative thereof. 41. A compound of formula XI,
as defined in Claim 38, or a protected  derivative thereof. 42. A compound
of formula XV, as defined in Claim 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 R2 represents
-E-O-(optionally substituted aryl). 44. A compound of formula XIX, as
defined in Claim 38, or a protected  derivative thereof 




