Title: PHTHALAZI NONE DERI VATI VES Abstract: The use of a cg fghof the
formula: and isonmers, salts, solvates, chemcally protected forns, and
prodrpgs wohensexst, in the preparation of a nedi cament forpepgiBoibding t he
activity of PARP, wherein: A and B together represent an optionally
substituted, fused aromatic ring; R is represented by -L-RL, where L is of
formula: -(CH2)NI -QN2- (CH2) N3- wherein n:, n2 and n3 are each selected
from0O, 1, 2 and 3, the sumof nl, n2 and n3is 1, 2 or 3 and Qis selected

fromQ S NHor((=0; and RL is an optionally O substituted Cs-m aryl
‘group; and RN is sel ected frdH Pmbﬁﬁﬁﬁﬁﬂq%yﬁﬁmmtituted Cl_7 al kyl
C3-7a heterocyclyl, and C, 40 aryl, hydroxy, ether, nitro, anmino, am do,

thiol, thioether, sulfoxide and sulfone. Novel conpounds, and their use as
phar maceut i taksprasentalisvedtsohosedate® bprphthedszinoog/ desigatives,
PHTHALAZlNCQEdD%§g¥éThggsas pharmaceuticals. In particular, the
5 present invention relates to the use of these compounds to
inhibit the activity of the enzyme poly (ﬁDP—
ribose)polymerase, also known as poly(ADP-ribose)synthase
and poly ADP-ribosyltransferase, and commonly referred to as
PARP.
10
The mammalian enzyme PARP (a 113-kDa multidomain protein)
has been implicated in the signalling of DNA damage through
its ability to recognize and rapidly bind to DNA single or -
double strand breaks (D'Amours et al,'1999, Biochem. J. 342:

15 249-268) .

Several observations have led to the conclusion that‘PARP.
participates in a variety of DNA-related functions including
gene amplification, cell division, differentiation,

20 apoptosis, DNA base excision repair and also effects on
telomere length and chromosome stability (d'’Adda di Fagagna
et al, 1999, Nature Gen., 23(1 ): 76—@0).

Studies on the mechanism by which PARP modulates DNA repair

25 and other processes has identified its importance in the
formation of poly (ADP-ribose) chains within the cellular
nucleus (Althaus, F.R. and Richter, C., 1987, ADP-
Ribosylation of Proteins: Enzymology and Biclogical
Significance, Springer-Verlag, Berlin). The DNA-bound,

30 activated PARP utilizes NAD to synthesize poly (ADP-ribose)
on a variety of nuclear target proteins, including
topoisomerase, histones and PAﬁP itself {(Rhun et al, 1998,
Biochem. Biophys. Res. Commun., 245: 1-10)
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A pumber of low-molecular-weight inhibitors of PARP have
been used to elucidate the functional role of poly (ADP-
~ribosyl)ation in DNA repair. In cells treated with
alkylating agents, the inhibition of PARP leads to a marked
15 increase in DNA-strand breakage and cell killing {(Durkacz et
al, 1980, Nature 283: 593-596; Berger, N.A., 1985, Radiation
Research, 101: 4-14). '
Subsequently, such inhibitors have been shown to enhance the
20 effects of radiation response by suppressing the repair of
potentially lethal damage (Ben-Hur et al, 1984, British
Journal of Cancer, 49 (Suppl. VI): 34-42; Schlicker et al,
1999, Tnt. J. Radiat. Bioi., 75: 91-100). PARP inhibitors
have been reported to be effective in radio sensitising
25 hypoxic tumour cells (US 5,032,617; US 5,215,738 and US
5,041,653) .

Furthermore,-PARP knockout (PARP ~/-) animals exhibit
genomic instability in response tTo alkylating agents and y~

30 irradiation (Wang et al, 1995, Genes Dev., 9: 509-520;
Menissier de Murcia et al, 1997, Proc. Natl. Acad. Sci. USA,
94: 7303-7307) . * o




- PCT/ GB01/ 04729 2 Poly (ADP-ribosyl)ation has al so been a%qﬁjfﬁg&g W th
mal i gnant transformation. For exanple, PARP activity is higher in'the

i'sol at ed woahkgks7ef SV40-transfornmed fibroblasts, while bepf/dpauless c cells
and col on cancer 5 cells show higher enzyne activity than the equival ent
normal | eukocytes and colon nucosa (Mwa et al, 1977, Arch. Bi,ochem

Bi ophys. 181: 313-321; Burzio et al,1975,, Proc. Soc. Exp. Bioi. Md. 149:
933-938; and Hirai et al, 1983, Cancer Res. 43: 3441-3446). 10 A nunber of

| ow- ol ecul gar-wei ght_inhibitors of PARP have been used to e]ucidate the
functional i?oﬁf%f%fp%]él%gdﬁsr?g%gyﬁ?%?i RS BRAL TR r CeFRALRI | s treat ed
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increase in -strangd breakage and ce ing, rkacz et al, :
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Subsequent | yg1guch-7 nhibabey sebaye, beegr showci on enhpase. f hepo207g3fects of
radi ati on resgonse by suppressing the repair of potentially |ethal damage
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have been reported to be effective’in radio sensitisin ypoxi c tunour
cell's (US 5M@BQr aaqntyspat ing 7agtandteSsush 0dls 6533 . s Fak e hea soshowiPARP

A e A R e TS e
509-520; Mhis3¥eftodeSMuiceéta &l, al 99499 rod®r dat NatAcadcallci ScU.SUSA,  94:
7303'7f@7)'93: 4688-4692) . More recently, PARP has been demonstrated to
play a role in the pathogenesis of haemorrhagic shock
(Liaudet et al, 2000, Proc. Natl. Acad. Sci. U.S.A., 97(3):

10203-10208) .

15 It has also been demonstrated that efficient retroviral
infection of mammalian cells is blocked by the inhibition of
PARP activity. Such inhibition of recombinant retroviral
vector infections was shown to occur in various different
cell types (Gaken et al, 1996, J. Virology, 70{(6): 3992-

20 4000) . Inhibitors of PARP have thus been developed for the

use in anti-viral therapies and in cancer treatment

(WO91/18591) .
Moreovér, PARP inhibition has been speculated to delay the

25 onset of aging characteristics in human fibroblasts (Rattan
and Clark, 19924, Biochem. Biophys. Res. Comm., 201 (2): 665~
672). This may be related to the role that PARP plays in
controlling telomere function (d'Adda di Fagagna ét ali,
1999, Nature Gen., 23{(1 ): 76-80). '

30
US 5,874,444 discloses a number of PARP inhibitors, amongst
which is 1(2H)-phthalazinone (100):
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denonstra ol ids ertain vascul ar di seases, septic shock, ischaemc injury
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be related to the role that PARP plays in controlling telomere function
(d' Adda di Fagagna et al, 1999, Nature Gen., 23(1 ): 76-80). 30 US
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provides for the use of compounds of the formula:

0

N’R”
|
I/N

Re

and isomers, salts, solvates, chemically protected forms,
and prodrugs thereof, in the preparation of a medicament for
inhibiting the activity of PARP, wherein:

A and B together represent an optionally substituted, fused
éromatic ring; .

Rc is —CH,-R;, where Ry is an optionally substituted Cs—z
aryl; and

Ry is hydrogen.




“which is 1(2H)-phthal azi none (100): 27 April 2005 . WO 02736%£005

PCT/ GB01/ 04729 4 NH 1 N (100) The present inventors have now di scovered

t hat cewbahknesseleri vatives of 1(2H)-phthal azi none and r elratisgBI@maOUNdS-
exhibit inhibition of the activity of PARP. Accordingly, the first aspect
of the present invention provides for the use of conpounds of the formul a:
, RN and isoners, salts, solvates, chenmigally protected forns, and prodrugs
thereof, in the preparation of a nedicament for inhibiting the activity of
PARP, wherein: A and B together represent an optionally substituted, fused
aromatic ring; Rc is -CH2-RL, where RL is an optionally substituted C5-20
aryl; and Bbcbsahudpegenocr2thAppirks2005 (W00 366 76 R £R01/ 04729 5 A
second aspect of the present invention relates to conpounds of the
fornula:CRNPRéndﬁanigBﬁeﬁ@FmgéPfs, sol vates, chemically protected forns,
and prodrugs thereof wherein: ) '
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~and isomers, salts, solvates, chemically protected forms,
and prodrugs thereof

whereln:

A and B together represent an optionally substituted, fused ---
aromatic ring;

Re is —~CHa—Ry;

R; is optiohally-substituted phenyl; and

Ry is hydrogen.

A,tﬁird aspect of the present invention relates to a
pharmaceutical composition comprising é'compound of the
second aspect.énd a pharmaceutically acceptable carrier or
dildent.
- A fourth aspect of the present invention relates to the use
of a compound of the second aspect in a method of treatment

of the human or animal body.




A and-.B together represent an optionally substituted, f@gegyii2ommatic
ring; Rcis -CH2-RL; RL is optionally substituted phenyl; and RN is
hydr ogen. w@ w2Bs37d aspect of the present invention rel at espto/gBo1/04729
pharmaceutical conposition conprising a conpound of the second aspect and
a pharmaceutically acceptable carrier or diluent. A fourth aspect of the
present invention relates to the use of conpound of the second aspect in
~a nethod of treatnent of the human or animal body. 27 April 2005 . WO
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preparaﬁlonnﬁpratﬁ§apéﬁﬁenPaPB?rﬁgﬂ s ﬁhOEHIUﬁEFa;nlngﬁﬁEéPnth@Fapy or for

- potentiatingitHEBHE ﬁﬁbh&oEQtedFb?a{:HEnianlﬂth@ﬂl afnﬁhéagb@iwgyoef
chenot herapeutic agents. 15 Brief Description of the Draw ngs gures l1to

19 show conpdBAds according to the present invention.

Another further aspect of the invention provides for the use
10 of compounds as defined in the first aspect of the invention
| in the preparation of a medicament for use as an adjunct in
cancer therapy or for potentiating tumour cellis for
‘treatment with ionizing radiation or chemotherapeutic
agents.
15

Brief Description of the Drawings

Figures 1 to 19 show compounds according to the present

invention.

20 Definitions

The term “aromatic ring” is used herein in the conventional
sense to refer to a cyclic aromatic structure, that is, a

éyclic structure having delocalised n-electron orbitals.

25 The aromatic ring fused to the main core, i.e. that formed
by -A-B-, may bear further fused aromatic rings (resulting
in, e.g. naphthyl or anthracenyl groups). The aromatic
ring (s) may comprise solely carbon atoms, or may comprise
carbon atoms and one or meore hetercatoms, including but not

30 limited to, nitrogen, oxygen, and sulfur atoms. The

~aromatic ring(s) preferably have five or six ring atoms.

The aromatic ring(s) may optionally be substituted. 1If a

substituent itself comprises an aryl group, this aryl group




20 Definitions The term"aromatic ring" is used herein i27tdpg sggdvent i onal
sense to refer.-to a cyclic aromatic structure, that is, a cyclic’

st ruct ur ewWeb2i3ngf6del ocal i sed n-el ectron orbitals. 25 The pco/G®BDi/G47Re Ng
fused to the main core, i.e. that formed by -A-B-, may bear further fused
aromatic rings (resulting in, e.g. naphthyl or anthracenyl groups). The
aromatic ring(s) may conprise solely cagpon atons, or nmmy conprise carbon
atons and one or nore heteroatons, including but not 30 limted to,

Five or si x Py R apanetuerdl PRTER, o PECTEe PhL aEL T Onsopl B WAL, 161 ca

| f a substiituentachedl.f Tompekseplan ahgl ggooppbiphésyar ¥b goonapd@¥edpri |
2005 . WO 0%{36576 PCT/ GBOL{ Q47 con?idered 1.0 ge. art of the
e

9 7 is nat a.p
aryl group §TRATC Ol PS FsPAPRY h%ﬁ?uﬁo?agxgﬁ% 9IPhe 5?% 6lﬁ%pﬁe%yl S

consi dered shek@enatrombeia phagyl sgbeupt(aedanythgaophenphpgrsiipg a single
aronmatic ring) ,substituted with he roup. 5 Sim/larly, the group
benzylpﬁenyﬁg%giEGAgkdE @dgFBUBegﬁgzﬁﬂéhﬁﬂygrgﬁpc?ﬁﬁlﬁ?§?dgF8ugec npri sing
a single aromnyd gikbldp) (SHbskituhedupi EBmprenayl agiedglel aromatgeoup of
preferred enbodi nents, ;the aromatic group_ 10 conprises a single aromatic
ring, whichH&ag)f sybseityted, FaEh &t BRBZYWhPERAYPIrng-atons are sel ected from
carbon, nitrogen, oxygen, and sulfur, and which ring is optionally

substituted. Exanples of these groups include benzene, pyrazine, pyrrole,
thi azol e, i §6x&n6l roardcéxrEeferred) smppadnenttn khgoakeMashsSi 6PBR to be

an ar ongt i ¢ Jjfids sBUL 5l §1nk88SaPEREEEECHing, which has five or six ring
atoms, which ring atoms are selected from carbon, nitrogen,
oxygen, and sulfur, and which ring is optionally
substituted. FExamples of these groups include benzene,
pyrazine, pyrrole, thiazole, isoxazole, and oxazole. 2-
15 Pyrone can also be considered to be an aromatic ring, but is

less preferred.

If the aromatic ring has six atoms, then preferably at least
four, or even five or alill, of the ring atoms are carbon.
20 The other ring atoms are selected from nitrogen, oxygen and
.sulphur, with nitrogen and oxygen being preferred. Suitable
_grbups include a ring with: no heteroc atoms (benzene); one
nitrogen ring atom (pyridine); two nifﬁogen ring atoms
(pyrazine, pyrimidine and pyridazine); one oxygen ring atom
25 (pyrone); and one oxygen and one nitrogen ring atom

{oxazine) .

If the aromatic ring has five ring atoms, then preferably at
least three of the ring atoms are carbon. The remaining

30 ring atoms are selected from nitrogen, oxygen and  sulphur.
Suitable rings include a ring with: one nitrogen ring atom
(pyrrole); two nitrogen ring atoms (imidazole, pyrazole); '
one oxygen ring atom (fﬁran); one sulphur ring atom

- (thiophene}; one nitrogen and one sulphur ring atom




| f the aromatic ring has six atons, then preferably at | egsprifeus . or even
five or all, of the ring atonms are carbon. 20 The other ring atons are

sel ect ed WoaRi3ss76r ogen, oxygen and sul phur, w th nitrogeprcecsipyggen being
preferred. Suitable groups include_a ring with: no hetero atons (benzene);
one nitrogen ring atom (pyridine); two nitrogen ring atonms (pyrazine,
pyrimdine and pyridazine); one oxygen rigig atom 25 (pyrone); and one
oxygen and one nitrogen ring atom (oxa2|ne) If the aromatic ring has five
i ng atoms, (chanBneler ably ofl nlieaskehNoRa ehol BEyhbRO-BHOTRLBRC car bon
The remaining 30 ring atons are selecte ron1n| 2 en, ~oxygen and sul phur.
‘Sui t abl e ri lgsoxzacgioddecx pikagoweth: one nltrogen ring atom (pyrrole); two
nitrogen ring atons (i m dazole, pyrazole); one oxygen ring atom (furan);
one sul phur ring atom (thiophene); one nitrogen and one. sul phur ring atom
27 April ZOG&em@r©mh$ﬁﬁ7&iB@TmﬁBObka47ﬁﬁe80ttmbaeobabstandenhegﬂbﬁpgggﬂ and

one oxygen ring ato i sgxazol e or ,oxazo ring may bear

one or %5re S b§WFﬁgé%§ egrotgs PRET A ny igéF?aﬁPgsﬁfﬂa £§i?f%n These

substit uent sedeeted ¢ebedhtilom hait@o,nhyd@oxyydé@mr, eth@bl thhgd)ether,

" thioether, _amno, Cl-7 0 het er ocycl and C5_2Q ar The -
aromatic ri AGIRGY §P§oaﬁggﬁ’oﬁéié %B?%P%X&%%%t%ﬁﬁn Cagroo Gl wh&@ﬁ t oget her

forma ri ngarlomamz:t h:@ubamayhaagonwaﬁeoﬁé 40 ﬁx@f@ué@bsf.@k@éﬂt Ofro@pé CH2) P

O, where mis or 5 and 1, 2 or 3. C | kyl: The term"Cl -

al kyl" as u?@&cﬁelté’ﬂﬁth%r farns at 6ina rmﬁavaﬁéh%c%aét S?Ih@ﬁ?a‘?‘%db%yOf
removi ng a Eyeweaan-aeay) L5 d oA cqh) [ydr aaaihon, campoung hayng T pm 1

to 7 car bon
p is 1, 2 or 3.

- Ci-7 2alkyl: The term “Ci.7 alkyl” as used herein, pertains to-
a monovalent moiety obtained by removing a hydrogen atom
15 from a Cj.shydrocarbon compound having from 1 to 7 carbon
atoms, which may be aliphatic or alicyclic, or a combination
thereof, and which may be saturated, partially unsatﬁrated,

or fully unsaturated.

| 20 Examples of (unsubstituted) saturated linear C;-; alkyl
- groups include, but are not limited to, methyl, ethyl,
n-propyl, n-putyl, and n-pentyl (amyl).

Examples of {unsubstituted) saturated branched Cj;-; alkyl
- 25 groups include, but are not limited to, iso-propyil,

iso-butyl, sec-butyl, tert-butyl, and neo—pentyl.

Examples of saturated alicyclic (carbocyclic) Cj-7 alkyl
-groups (also referred to as “Cs;.7 cycloalkyl” groups)

30 include, but are not limited to, unsubstituted groups such
as cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl, as
well as'substituted groups (e.g., groups which comprise such
groups), such as methyléyclopropyl, dimethylcyclopropyl,
methylcyclobutyl, dimethylcyclobutyl, methylcyclopentyl,




atoms, which may be aliphatic or alicyclic, or a combi natizQ pdrer eof, and
whi ch nmay be saturated, partially unsaturated, or fully unsaturated. 20
Exanpl es Wb obMéxgpibsti tuted) saturated linear Cl_, alkyl g&EpeRshdlsd ude,
but are not Iimted to, nmethyl, ethyl, n-propyl, n-butyl, and n-pentyl
(anyl). Exanples of (unsubstituted) saturated branched Cl_7 al kyl 25
groups include, but are not limted to, iso-propyl, iso-butyl, sec-butyl,
tert-butyl, and neo-pentyl. Exanples of at ur at ed alicyclic (carbocyclic)
Cl-7 al kyl .groups.(also referred s " 7 cycl gal kyl "_groups) 30
i ncl ude, bu?gﬂ?gﬁﬁﬁéyFiﬁP?E%yio,mB%ﬁME§¥?§%¥%ﬁYgro§b@e %X%gy%%o%?%Y%propyl,
cycl obutyl, copcbppepy¥metand axel ehexyhex@sme¥®yl. as substituted groups
(e.g., groups which conprise such groups?, such as net hyl cycl opr opyl ,
di et hyl cycl opropyl, nmethylcycl obutyl, dinmethylcycl obutyl,

met hyl cycl opgaingl es 28 £ARGWEuBE0D L VEQP/ 385460 PLHTLGREL, QAA2H Yroups
dlnethylcyclopentgl, nmet hyl cycl ohexyl , di net hyl cycl ohexyl ,
~cycl opr 8pyl LRl hawa epel exeRpraechybPontRarpbesdeonblantondsi {at sel)

unsat ur at ed Kk ou o g% e s oY = C on
doubl e bondgg%éﬁﬁgarg?e?%ed@?g‘%§M$%§?7§?¥§ﬁ§ﬂ"Jg?ﬁﬁgg' ?ﬁ% Sﬁéiq%ﬁi are
not |imtedinptedt henyetheniyl (vigpkCHFH=CHpropemtoradyy | (allyl,

- CH2- CH=CHR2), pps ) nyl: (= =CHR)- enyl,, |, h xenyl..
10 15-Exanp|g§£o 6%%@dbéf%%ﬁ%%%?agﬁgaFnggLJ&%QJ7eﬁﬂ%%ﬂxbh 6%ggﬂﬁﬁVch have
one or noreapdrhexesyglbon triple bonds (also referred to as "C2_7al kynyl"
groupsioinclude, but are not

-Examples of (unsubstituted) unsaturated Ci.; alkyl groups
which have one or more carbon-carbon triple bonds (also

referred to as “Cy7 alkynyl” groups) include, but are not

limited to, ethynyl (ethinyl) and 2-propynyl (propargyl).
15 -
Examples of unsaturated alicyclic (carbocyclic) Ci.7 alkyl
| groups which have one or more carbon-carbon double bdnds
(also referred to as “C3.7 cycloalkenyl” groups) include, but
are not limited to, unsubstituted groups such as
20 cyclopropenyl, cyclobutenyl, cyclopentenyl, and
cyclohexenyl, as well as substituted groups (e.g., groups
which comprise such groups) such as cyclopropenylmethyl and
cyclohexenylmethyl. ‘

25 Cs-20 heterocyclyl: The.term “C3z-20 heterocyclyl” as used
herein, pertains to a monovalent moiety obtained by removingl
a hydrogen atom from a ring atom of a non-aromatic Ca_zg
heterocyclic.cbmpound, said compound having one ring, or two
or more rings {e.g., spiro, fused, bridged), and having from

30 3 to 20 ring atoms,'atoms, of which from 1 to 10 are ring
heterocatoms, and wherein at least one of said ring(s) is a
heterocyclic ring. Preferably, each ring has from 3 to 7

ring atoms, of which from 1 to 4 are ring heterocatoms.



limted to, ethynyl (ethinyl) and 2-propynyl (propargyl) o7Emiphes of
unsaturated alicyclic (carbocyclic) C1L 7 al kyl groups which have one or
mor e car bwp-easden doubl e bonds (also referred to as " C3pérfifthRahkenyl”
groups) include, but are not limted to, unsubstituted groups such as 20
cycl opropenyl, cyclobutenyl, cyclopentenyl, and cycl ohexenyl, as well as
substituted groups (e.g., groups which nprise such groups) such as

cycl opropenyl net hyl and cycl ohexenyl net hyl. 25 C3_20 heterocyclyl: The
‘term"C3-20 heterocyclyl” as used herein, pertains to a nonoval ent noiety
obt ai ned by F&RBV| %no S yEHF G A ADmM THIPRET rFHPAR ok RS a®%on- ar omat i ¢

C3_20 het enegerebkecmenpound, said conpound having one ring, or two or

nore rings (e.g., spiro, fused, bridged), and having from30 3 to 20 ring

- atoms, atons, of which from1l to 10 are ring heteroatons, and wherein at

least one ofixsabdeki BE(8) ) Shétefttd F&upd Neav & &8 ring
has from3 to 7p ri ng_at%r%g, Ofe\l\hi%’l r?m;ééo 4‘zrire&ri n%bﬂrl]%%lgr? atons. 27

Apri| 2605 wong2aen7énPETAepobrb47ZRe not" E8mpbeddenet §bosendeatvad,

whet her car bopqat, :qt . _he . S ' .hete groups

PBn3L0TE1 0l nelCheLPaLONE gggﬂghg,aggrggﬁglﬂs gggghg#

havi ng one.nitrogen ring atominclu imte ose

~derived fropipgrifdnee, dakgdirdppeidanet i hefrpiydobpdirndinpyr anbi ne,

piperidine,Tghgﬁgé§?¥gggkngﬁfés&ﬁgyydropyridine, and - dihydropyrrolé

(azoline). es 0 érocyclyl groups having one oxygen ring
.atominclude, but are not limted to, those derived from oxirane, oxetane,

ol angol | ChLaANALET YEAR) o RO rod ATV QL MAD o AN S0 d AT 2R 2
atom include, but are not limited to, those derived from
oxirane, oxetane, oxolane (tetrahydrofuran), oxole
'(dihydrofuran), oxane (tetrahydropyran), dihydropyran, and
pyran. Examples of substituted Ci.;p heterocyclyl groups

i5 include sugars, in cyclic form, for example, furanoses and
pyranoses, including, for example, ribose, lyxose, xylose,

galactose, sucrose, fructose, and arabinose.

Examples of Cj3-zo heterocyclyl groups having one sulfur ring
20 atom include, but are not limited to, those derived from

thiolane (tetrahydrothiophene, thiane) and

tetrahydrothiopyran. ‘ \

Examples of Cs.po heterocyclyl groups having two oxygen ring
25 atoms include, but are not limited to, those derived from

dioxane, for example 1,3-dioxane and 1,4-dioxane.

Examples of C3.z0 heterocyclyl groups having two nitrogen
ring atoms include, but are not limited to, those derived
30 from diazolidine (pyrazolidine), pyrazoline, imidazolidine,

imidazoline, and piperazine.

Examples of Cs;_po heterocyclyl groups having one nitrogen

ring atom and one oxygen ring atom include, but are not




pyrén Exanpl es of substituted C3_20 heterocyclyl groups 2¥ngringbosde sugars,
in cyclic form for exanple, furanoses and pyranoses, including, for

exanpl e, wolosssss | yxose, xylose, gal actose, sucrose, frup¢pegol/ath

ar abi nose. Exanples of C3_20 heterocyclyl groups having one sulfur ring 20
atominclude, but are not limted to, those derived fromthiol ane
(tetrahydrot hi ophene, thiane) and tetrahydrothiopyran. Exanples of C3 20
het erocycl yl groups having two oxygen rih 25 atons include, but are not
limted to, those derived from dioxane, for exanple 1, 3-di oxane and

1, 4- di oxanelIBXERFI ESr of PSS BRELEPECFEPY toEBRBEIRAVEAGOLRD nitrogen ring

at.ons lnC|Ud§hyQHbo§éQom@t kbﬁkbﬁ?ak9135Q8§81gera¥ﬁgd§81558§hgb§é0"d'ne
(pyrazolidine), razoline, im dazolidine I m dazol | ne pi per azi ne

Exanpl es ofmegpéexﬁé?er§€§€ﬁ9wd§P6§B§lﬁQV|ﬁghﬁﬁéoﬁxﬂﬁégén apfingxagdneand
one oxygen ring atominclude, but are not 27 April 2005 WO 02/ 36576

PCT/ 3B01/ 04729 11 |imted to, those derived fromtetrahydrooxazol e,
d|hydroéxazEKémpﬂéﬁrQﬁyﬁ&anérw@%&ﬂqyclﬂlhyﬁmeﬁBbuwumﬂqeOnanmmﬂgﬁn meng

tetrahydrOoﬁﬁéhngnddﬁﬂgqgﬁﬁfﬂé'anaaggoﬂxfﬁbﬂ de Eé Oneggﬂ % plgadatom

het erocycl yI "groups havi ng one oxyden ring atonf

i ncl ude, butoar €hpet Hemived from bhaShldéaneednﬂronanhaaheolane and-
oxat hi ane. Exanpl es of C3-20 heterocyclyl groups having one nitrogen 10
ring atom and one sul fur ring atominclude, but are not Iimted to, those
deri ved froExampaeelbﬁeC}hammmﬁddﬁymayla@dou@hiQ@ﬁﬁm@Obh@en1®&@@bnexaﬁp|es

of C3 het er ocycl vl rQups i nc ut are ot limted to,
Oxadiaiﬁ 1ngyaL¥m gng 8ne sukgur r?ng atom 1nc uée, th are not
limited to, those derived from thiazoline, thiazolidine, and

‘thiomorpholine.

Other examples of Cs-z¢ heterocyclyl groups include, but are

15 not limited to, oxadiazine.

If the C3-20 heterocyclyl is substituted, the substituents

are on carbon, or nitrogen (if present), atoms.

20 Cs-20 aryl: The term “Cs.p0 aryl” as used herein, pertains to a
monovalent moiety obtained by removing a hydrogen atom from
ah aromatic ring atom of a Cs-20 aromatic compound, said
compound having one ring, or two or more rings (e.qg.,
fused), and having from 5 to 20 ring atoms, and wherein at

25 least one of said ring(s) is an aromatic ring. Preferably,

each ring has from 5 to 7 ring atoms.

The ring atoms may be all carbon atoms, as in “carboaryl
groups” in which case the group may conveniently be referred

30 To as a “Cs.z9 carboaryl” group.

Examples of Cs.pq aryl groups which do not have ring
~hetercatoms (i.e., Cs-yp carboaryl groups) include, but are

_hot limited to, those derived from bernzene (i.e., phenyl)




1f the C3-20 het erocyclyl is substituted, the substituentgsA § Son carbon,
or nitrogen (if present), atons. 20 C5-20 aryl: The term"C5-20 aryl" as

used her ewp 02Bg4742ai Ns to a nonoval ent noiety obtai ned by pr@/ERh ¢
hydrogen atomfrom an aromatic ring atomof a C5-20 aromatic conpound,

said conpound having one ring, or two or nore rings (e.g., fused), and
having from5 to 20 ring atons, and wherein at 25 | east one of said ring(s)
is an aromatic ring. Preferably, each rﬂﬁg has from5 to 7 ring atons. The
ring atons may be all carbon atons, as in "carboaryl groups” in which case
t he group n&thonmaphEhaﬂynbe(Eaﬂerﬁ@ihﬂ@qg@ea§cad)(IPﬁKP%QﬁQﬁ%W%I“hg}oup.
Exanpl es of C5:20 ar ps which do not have ring heteroatons (i.e
C5_20 carboéﬂﬁ‘&f )R#ﬁgrude, but are not limted to, those derived
from benzene (i.e ., phenyl) 27 April 2005 WO 02/ 36576 12 PCT/ GB01/ 04729

CO, napht hal t 1 o !
(5, ravht el e (00 g e, (Gl PRSI pegtd 1o
het er 0at N, 1 dnetaildigs pulndmidirgie ot diygered rtlct rogaren, addregerur, as

in "heteroaryl gro s". In thig case, r Qu eni tIy
referred to @&d JQJOh%‘{ etdarlf ercg%‘ﬁp I%%Bsgl n q-;b]' ga%ot es % ng
atonms, whet RO cGhAERi St heties oLaéﬁnSrecPrmj‘ &rsam yiCseacheténopigs” f rom

5to 7 10 ri gatoms of vvhlchfrom0t04are h;’gatoms anpl es
of C5_20 het@x@@@ylwﬁﬁﬁﬁﬁﬁ T et QEHBG?SaFénﬁoF OW mi PBECPET c8 heter oaryl

groups deriv. g %0 é%&h@) Pfat@mem (deuitol €lng Mas dro & de)?,
i m dazole (1, |azo yrazole (1, 2-diazole),
10 ring atoms, of whlch from O to 4 are ring heteroatoms.

Bxamples of Cs-zo heterocaryl groups include, but are not
limited to, Cs heterocaryl groups derived from furan (oxole),
thiophene (thiole), pyrrole (azole), imidazole (1,3-

15 diazole), pyfazole (1,2-diazole), triazole, oxazole,
isoxazole, thiazole, isothiazole, oxadiazole, and
oxatriazole; and Cshetéroaryl groups derived from
isoxazine, pyridine (azine), pyridazine (1,2-diazine),
pyrimidine (1,3-diazine; e.g., cytosine, thymine, uracil),

20 pyrazine (1, 4-diazine), triazine, tetrazole, and oxadiazole

(furazan).

-The heteroaryl group may be bonded via a carbon oxr hetero

ring atom.

25
Examples of Cs-2p heteroaryl groups which comprise fused
rings, include, but are not limited to, Co heteroaryl groups
derived from benzofuran, isobenzofuran, benzothiophene,
indole, isoindole; Cloheteroaryl groups derived from

30 quinoline, isoquinoline, benzodiazine, pyridopyridine; Cis

heteroaryl groups derived from acridine and xanthene.

The above Ci-7 alkyl, Cs.zq heterocyclyl, and Cs—zo aryl groups,

whether alone or part of another substituent, may themselves




triazole, oxazol e, isoxazole, thiazole, isothiazole, oxadia¢p}ssesand
oxatriazol e; and Csheteroaryl groups derived from isoxazine, pyridine

(azine), woddsgsne (1, 2-diazine), pyrinmdine (1,3-diazi percBodosr20
cytosine, thymne, uracil), 20 pyrazine (1, 4-diazine), triazine, tetrazole,
and oxadi azol e (furazan). The heteroaryl group may be bonded via a carbon
or hetero ring atom 25 Exanples of C5_2oheteroaryl groups which conprise
fused rings, include, but are not linitéd to, Cgheteroaryl groups derived
from benzof uran, isobenzofuran, benzothi ophene, indole, isoindole;

Cl ohet er oar yptgomadd ydée el stidmted q@thophﬁeprigééﬁiﬁéPPﬁé,SBéﬁ§§@¢azine,
pyri dopyri dine; 4 t eroar ro . L,ved ; hekne; apdgxsBt Bgne.
The above Cfﬂ$mh&%§?FQ%§¢§b%ﬁ%{g%ﬁc%@?ﬁﬁgbgﬁg E&%%ghgﬁél groﬁps, whet her
al one or part of another substituent,may thensel ves 27 April 2005 . WD

02/ 36576 13 5 PCT/ GB01/ Q4729 optionally be substituted with one or nore
gr oups sel edtad®: F'dnfﬁﬁénBBFVeén d"t'he additional substituents listed

below Hed 0: -F, -d, -Br, and -I. Hydroxy: -OH Ether: -OR wherein Ris an
et her substituent, for_exanple, a ClL_7 alkyl group (also referred to as a
Cl_7 al koxy HHRnY: f8'a C3-20 heterocyclyl group (also referred to as a
C3-20 heterocyclyloxy group), or a C5_20 aryl group.(also referred to as a
C5_20 aryl ox roup), preferably a ClL 7 alkyl ouRp.
- Y ﬁ%é%r:FQORf)wherein)ﬁ is &n ethéé éﬁhéﬁ%tuent, for example,
a Ci-7 alkyl group (also referred to as a Ci alkoxy group},
10 a Cs3-z0 heterocyclyl group (also referred to as a C3-20
heterocyclyloxy group), or a Cs- aryl group (also referred

to as a Cs-zg aryloxy group), preferably a Ci-7 alkyl group.

Nitro: -NQ2.
i5

'Cyano {(nitrile, carbonitrile): -CN.

Acyl (keto): -C{=0O)R, wherein R is an acyl substituent, for
example, a Ci-7 alkyl group (also referred to as Ci-z

20 alkylacyl or Ci-—7 alkanoyl), a Cso heterocyclyl group {also
referred to as Cs-gp heterocyclylacyl), or a Cs-20 Xyl group
 (also referred to as Cs-po arylacyl), p;eferably a Ci-7 alkyl
'group. Examples of acyl groups include, but are not limited
to, -C(=0)CH; (acetyl), -C(=0)CH,CHs; (propionyl),

25 -C(=0)C(CH3)3 (butyryl), and ~C(=0)Ph (benzoyl, phenone).

Carboxy {carboxylic acid): —COOH.

Ester (carboxylate, carboxylic acid ester, oxycarbonyl):

30 -C(=0)0OR, wherein-R is an ester substituent, for example, a
Ci-7 alkyl group, a Cs-z0 heterocyclyl group, or a Cs2¢ aryl
group, preferably a Ci alkyl gioup. Examples of ester
groups include, but are not limited to, -C({=0)0OCHs,

—C(=0) OCHpCHs, -C{=0)0C (CH3)3, and —~C{=0)OFh.




Nitro: -NO2. 15 Cyano (nitrile, carbonitrile): -CN. Acylbs(kefSlgs - A=O R

wherein Ris an acyl substituent, for exanple, a Cl-7 alkyl group (al so

referred -7 20 al kylacyl or C -7 al kanoyl) , a C3 ycl yl

. group (al‘gg@?g}ggred to as C3_20 heterocyclylacyl) , or g@%g_ﬁgg@fa?%l group
~(also referred to as C5-20 arylacyl), preferably a C1_7 al kyl group.

Exanpl es of acyl groups include, but are not limted to, -C(=0 CH3

(acetyl), -C(=0) CH2CH3 (propionyl), 25 -&¢=0 Cc(CH3)3 (butyryl), and

. -C(=0O Ph (benzoyl, phenone). Carboxy (carboxylic acid): -OOCH Ester

(carboxyl ate, carboxylic acid ester, oxycarbonyl): 30 -C(=0O OR, wherein R

. i | o )
ot or ocycl yPRgag.c4EBarold) , BB RanhotafbBK YLD CUPpoRetTaEE;
Exanpl es of ~eqt=8) NRjRQupdamecirudid, abdt Rar areoindependenily am(mo) OCH3,

-C(=0) OCH2CH3, - ¢(=0 - (=0 OF il 02£36576 14
Pg%/G%Cﬂ/04?EQSE%&HS%%§ESE§%§§F?B%gT%%ﬁy%&ggﬁiﬁ%gggggny%gg§g¥%%xéﬁide):
- C(=0) NBLlR2 zmider girouRs dndlBAear buitndependénfliipiasinbo, subdePt ¥Bat s, as

defined for am no_groups. Exanpl of 5 am oups 7i_nc] ude, but are not
limted to, ‘-%FQ%P%H 3/ @@@?B&ﬁ%-\@ -E%(Q%%H%he%) aé‘,d -C (=0) NHCH2CHB,
and - C (=0 - (CEHRGEBLCE;) S avelie1as aamatd dgr oupsipisn inhivhh cR1RAMEhRR?,
together with the nitrogen atomto which they are attached, form
het er ocycl i EOSEERETUME tis thR DESFOgeRnpItem %9 H&Lﬁgﬁi E}ﬁﬁXCEFsoﬁgf;?‘Cﬁedf
nor phol i nocaphany hetlhicRRRIAROIERQERIR@NYs, iand fRirpekaapnecar bonyl .

10 piperidinocarbonyl, morpholinocarbonyl,

thiomorpholinocarbonyl, and piperazinocarbonyl.

Amino: -NR'R?, wherein R' and R? are independently amino
substituents, for example, hydrogen, a Ci;-7 alkyl group (also
15 feferred to as Cig alkylamino or di-Ci.g alkylamino), a Cs-20
heterocyclyl group, or a Cs-z aryl group, preferébly B or a
Clq.alkyl group, or, in the case of a “e¢yclic” aminorgroup,
R! and R?, taken together with the nitrogen atom to which
they are attached, form a heterocyclic ring having from 4 to
20 8 ring atoms. Examples of amino groups include, but are not
limited to, -NHp, -NHCHs, -NHCH(CHs)z, -N(CHs)2, ~N(CH:CHs)z,
énd -NHPh. Examples of cyclic amino groups include, but are
not limited to, aziridino, azetidino,~pyrrolidino,
piperidino, piperazino, perhydrodiazepino, morpholino, and
25 thiomorpholino. The cylic amino groups may be substituted
" on their‘ring by any of the substituents defined here, for
exémple carboxy, carboxylate and amido. A particular form
of amino group is where one of R' and R® is a sulfone (-
S (=0)>R), where R is a sulfone substituent, and this group
30 can be termed a suifonamido group. Examples of sulfonamido
groups include, but are not limited to, -NHS (=0},CHs,
~NHS (=0) 2Ph and -NHS (=0) ;CHsF. |




Ani no: -NR1R2, wherein R1L and R2 are independently am no ituents, for
exanpl e,” hydrogen, a Cl_7 al kyl group (also 15 referred tzg%;ﬁg'?%ﬁé_# '

al kyl am RQoQk/;36kh C1_7 al kylam no) , a C3-20 heterocyclyl &%91/08?9 a C5 20
aryl group, preferably Hor a Cl1_7 alkyl group, or, in tﬁe case of a

"cyclic" amno group, Rl and R2, taken together with the nitrogen atomto
which they are attached, forma heterocyclic ring having from4 to 20 8
ring atons. Exanples of amino groups inclkfde, but are not linmited to,
-NH2, - NHCH3, -NHCH(CH3)21 - N(CH3) 2, -N(CHZCIEB)Z, and - NHPh. Exanpl es of
cyclic ani ndaploupsia nelaxlaning) ardRiedE Ri t shereinaRt rigliato, amizi i di no,

pyrrolidino, | . diyno, < i p Lno, - di pi NQ; r ing, and 25
t hi onor phol isr%%t?lﬁcéleg{y ‘i cfcgl'lnieﬁ}%) ri(;%’ps}ﬂﬁ(#yggéerp’su%?ﬁ"¥ %ﬁé{ﬂog‘%%t éi (rgl ri ng by
any of the dlbathétentsydeyingdohpr eprf ar Cs-exanplle granipox prefarbbiyl dt e and
amdo. A particular form, of anmn O [ e .on f . an .S a
sul fone (- éir:(‘j) f%)‘? awpl{ rle%ﬁol% 'a So%tf g’%&%&%@ﬁﬁ lﬁlgnt%,n%ar];{dm%gi gngR%?)J&% 30
can be t®r megiissisiddaram thor gesoumplEx anptes adfkydulgirengry @do Cigihoups i ncl ude,

but are not limted to,. -NHS (=O) 2 1 -NHS(=0) 2Ph_and - =0) 2C5H4F.

27 April 206?%%@%%@@@@%/%%@ §§Y£§F8ﬁpdopfﬁg§FgE$%o :81-7

R TR%C(FE) :QZ,al/m‘ I ej woupl. izamﬂam@m@leofs?xbpmmmtgréwéeﬁmz @elalwlfm\ a
_7 al kyl group,, a - et erocyc grou or. a CS-20 ary r oup,

preferably I-‘Iwibrl-‘e{'uc',sle%73 Ry TN g*u%?C st 'ﬁq}gff(e:rodﬁﬂfcﬁlﬁ' a‘?‘f&d@&?%c?? By

5 substituentond QaexaPlLs Fofel_dt A&yl al @Y yr&uS3i L0ihet e \iel Wn group,

or a C5-20 ary] group, prefergbly a Cl_7, al kyl, group. Exanpl es of

‘acyl anide graie | RIRIel ~NRIR Ay eWhAse R BR@Rt gre Nadersrdaptly amino

\M':'gfg =%C:4§qa%§nas@méd\u?,( 0 A1 s QRoRG" LA LU+ 4 AhdR Ofn AGYE A AP-AROUP |8
' Example of ureido groups include, but are not limited to

~NHC {(=0) NHCH3, —NHC (=0)NHCH,;CH3, and -NHC (=0)NHPh.

15 Acyloxy {reverse ester}: -0OC(=0)R, wherein R is an acyloxy

| substituent, for example, a Cy-7 alkyl group, a Csz-20
heterocyclyl group, or a Cs.zo aryl group, preferably'a Ci-7
alkyl group. Examples of acyloxy groups include, but are
not limited to, -OC(=0)CH; (acetoxy), —-0C{=0)CH;CHs,

20 —OC {=0)C(CH3) 3, ~0CC(=0)Ph, —-0OC{=0)CcH.¥F, a_nd ~-CC (=0) CH2Ph.

_Thiol : -SH.

Thioefher (sulfide): -SR, wherein R is a thioether

25 substituent, for example, a Ci-7 alkyl group (also referred
to as a Cp.7 alkylthio group), a Ci-z2p heterocyclyl group, or a
Cs;zo aryl group, preferably a C;-7 alkyl group. Examples of
C1-7 alkylthio.groups include, but are not limited to, —SCH;
and -SCHyCHj3. '

30 _
Sulfoxide (sulfinyl): -S(=0)R, wherein R is a sulfoxide
substituent, for example, a Ci-; alkyl group, a Cs-zo
heterocyclyl group, or'a Cs-20 aryl group, preferably a Ci—




10 am no group (-NR3R4), where R3 and R4 are independent Izy@q@%5
. substituents,, as this group can be ternmed an urei do group. anpl e of

urei do gnooRgéshe! ude, but are not limted to -NHC(=0) NHeHFHBcroldgand - NEC
15 Acyl oxy (reverse ester): -OC(=O R wherein Ris an acyl oxy substituent,

for exanple, a Cl1_7 al kyl group, a C3_20 heterocyclyl group, or a C5-20
aryl group, preferably a Cl1-7 20 al kyl group. Exanples of acyl oxy groups
“include, but are not linited to,-OC(=0)CH® acet oxy), -OC(=0)CH2CH3,

- OC(=0) C( CH3) 3, - OC( =0) Ph, - OC( =0) C6HAF, and - OC(=0) CH2Ph. Thiol : -SH.

Thi oet her ( Sivild@roursr Eageardias R $ud foxiget msoups siussiudeuedmut fage

exanpl e, a ClLi7 13LKWHeP1Qup =9 dief ehBeds (L6 Cl_7 alkylthio group) ,
a C3-20 heterocycﬂgleg?&%%,'ﬁﬁﬁiya -%o ary# gzgﬁﬁgkbreferably a ClL 7 alkyl
‘group. Exanmples of C1_7 alkylthio groups include, but are not limted to,

-SCH3 and - . Xi de | £in 1S5(50) R rein Ris a
sul f oxi de 5%%?%%%%e%%ﬁji%#hQXan§1%%HéEC1%%££Fk§|Rg%%uﬁvgglﬁﬁﬁio
het er ocycl ylsudpsduiguenrt ,a feh Zxaapjle ,greoih,7 plkizér gbbypa €1C7,27 April 2005

WO 02/ 36576 ,PCT/ GBQ1/.04729 16 al kyl oup. anpl es aof _sul f oxjde oups
el ude, buleEE ST A 6 Ao B B O & - YR E BT LS A g
O e o ot oy Schs g, b, svarw . 2
a rQup,. a rqc r , - _ :
pref er ablyy g’o%lﬁ‘l?‘%%lzmgr 6%@03%éﬁﬁ|ygggﬁaf§%ﬁ?%$@§odb%$ﬁw ude, but
are not |i m-is@0)Qcrs S(—9)=263EH08E hanes W Lty 1 plsYy dsulfonyl
10 {(tosyl).

As mentioned above, the groups that form the above listed
substituent groups, e.g. Ci—7 alkyl, 6350 heterocyclyl and
Cs_pp axryl, may themselves be substituted. Thus, the above

15 definitions cover substituent groups which are substituted.

Substituents Form a Ring

It is possible that a substituent on a ring which forms part
of Rc and a substituent on the fused aromatic ring

20 (represented by -~-A-B-), may together form an intra ring
link, thus forming a further cyclic structure in the

compound,

The substituent on the aromatic ring that Fforms the intra
25 ring link is preferably on the atom adjacent the central

moiety (i.e. at the a-position).

The substituent on R¢ that forms the intra ring link is
preferably on the atom which is one atom away from the atom

30 which is bound to_ﬁhe central moiety.

The link between the two rings ﬁay be a single bond, or maj~

be of the formula:
- = (CH2) n1+=Q" n2r— (CH2).nar —




-S (=0 2CF31 -S (=0 2CH2CH3, and 4-net hyl phenyl sul f onyly; A ip1éé gesyl). As
nment i oned above, the groups that formthe above |isted sSub uent groups,
e. 9. Cl_Ayalossks7sC3_20 heterocyclyl and C5-20 aryl, may pbpegEslyese be
substituted. Thus, the above 15 definitions cover subst i t uent groups which
are substituted. Substituents Forma Ring It is possible that a substituent
on a ring which forns part of Rc and a substituent on the fused aromatic
ring 20 (represented by -A-B-), may together forman intra ring link, thus
- formng a further cyclic structure in the conmpound. The substituent on the
aromatic riwaerddm Rbf psnEheandt pd’ 258r$@ghl$ﬁkecte@réremaﬁly19n2thedaton1
.adj acent th t ieky.{F.e. ~at rp ) e_su uent on
Rc t hat for%sg§§e£$%t?§ar§% nélhkn%s aﬁ@ graﬁ? i%%Qt hlgt8%19 % ﬁg one
atom away fBom @hecatobe30, mﬂbcﬂﬂlerbG&Ha)to the central moiety. The link
between the two rings may be a single bond, or may be of the fornmula: -
(CH2) nl' -Q '‘n2. - (CH2) n3 27 April 2005 WO 02/ 36576 PCT/ GB01/ 04729 17
wher ei n5nl ' Funﬁheanﬂraﬁéreneeeach selected fromO, 1, 2 and 3 and the sum
of nl1', n2 IS an or equal to .3.,Q can be 0, .S, _NH or
(=0 . 5 Fu?ﬁﬁe?o %V%?gnCBEegﬁﬁe?S??oﬁ?%ga5p£¥eF8n%@gﬁcﬁﬁpﬁﬁﬁl9ftghﬁach
aspect of thees@fiesentendieonti enerdhgpplopabieable. I n the present
invention, the fused aromatic ring(s) 10 represented by -A-B- preferably
consi st of solely carbon

In the present invention, the fused aromatic ring(s)

10 represented by —A-B- preferably consist of solely carbpn
ring atoms, and thus may be benzene, naphthalene, and is
more preferably benzene. As described above, these rings
may be substituted, but in some embodiments are preferably
unsubstituted.
15
Ry is preferably selected from hydrogen, and amido. In one
embodiment, Ry is preferabiy amido, where one amido |
substituent is phenyl, optionally substituted by fluorine,
preferably in the para position. In another embodiment, Ry

20 is preferably H.

In L , it is preferred that each Q (if n2 is greater than 1)
is selected from O, S, NH or C(=0).

25 L is preferably of formula:
= (CH2) n1—Qn2—, where nl is selected from 0, 1, 2 and 3 and n2
isrselected from 0 and 1 (where the sum of nl and n2 is 1, 2
or 3), and moré preferably n2 is 0. nl is preferably 1 or
2, more preferably 1. The most preferred option for L is -
30 CHp—.

If Q in L is —-CRjR;—, then n2 is]preferably 1. In one
embodiment, R; is optionally substituted C;.; alkyl and R; is
hydrogen. R; is more preferably optionally substituted C;_,




- preferably H In L, it is preferred tha

ring atons, and thus nay be benzene, naphthal ene, and is TQ’gorPT ﬁ(ﬁfferably
benzene. As descri bed above, these rings may be substittﬁ o B I'n sone
enbodi mrenwe @3es76r ef erably unsubstituted. 15 RN is pref epabigsoiseiret ed
from hydrogen, and am do. In one enbodinment, RN is preferably am do, where
one am do - substituent is phenyl, optionally substituted by fluorine,
preferably in the para position. In anotggf enbodi nent, RN 20 is

each Q (if n2 is greater than 1)

Is selected fi. 0, NH, or =0 25 L i referaply of fornula:

(CH2) ni - Q12-a,lk3ﬁ?ér ém% H|°§5ts@rggteg)ﬁbﬂﬁoﬁn@,u%f&%”%%bg&nﬁwl ‘i s el ect ed
from0 and hnoiiere dnivedswanf, ®;, and Rz, iSodetier 0Fid), tROd4BH6n at
preferably n2 iﬁfo 'Q%lis pr ef réb%y 1 QU é?ennrz p#eferably 1._Tﬁi(ﬁ%st
preferred optd SRS Hevs aﬁ%é‘%&i}?- edyt T84 3 sedwreRed Co-x ke e i s

preferably hlkyl @ieupsmiedieTpiereRibly @pU;onalycl isuhstiiuieduel 7 18 ky
~and R2 is q%%&ggfn. Rl j,s nore_preferably optionally substituted Cl_4 27

April 2005 3 GRS IBEENER0 R 047 29 18CHRERYEC aRd2EB®t 1Br Bi efabfgrm
unsubstit ut egh Ghshtdirated 0], 2QetbankemRadigrenl,, Rbzan , er~ W th
the carbon atom to whi ((;ah Fﬁgy g(rée_attac ed,’ fotrpm gl%sr%t g)rrgt%gé%%??gcféﬂ C
al kyl' gr oup CY#oe lsedrdr gBioyira Cyhichy comprilsey tdeoggrbon atofs ttver
enbodi ment, R kS pat h ' to an d 7
cycl oal kenyl grcoug){(,’il %ﬁeﬁ%rif&e‘%ﬁ/&gd&_@b’cyc{@fﬁ]R%ny f@gf@_ﬁ%é’ﬁ i cef%gd_
conpri ses t R@rgacdoRiat ahd Ro iswivdrRierand R2 are attached in Q -(CH2)"3-
(if prggent) and

Ry is preferably a benzene ring, naphthalene, pyridine or

1,3-benzodioxole, and more preferably a benzene ring.

When Ry is a benzene ring, it is preferably substituted.

15 The one or more substituents may be selected from: Ci
alkyl, more preferably methyl, CF3; Cs-z¢ aryl; Cs-zo
heterocyclyl; halo, more-preferably fluoro; hydroxy}'ether,
more preferably methoxy, phenoxy, benzyloxy, and
cyclopentoxy; nitro; cyano; carbonyl groups, such as

20 carboxy, ester and amideo; amino (including sulfonamido),
more preferably -NHz, -NHPh, and cycloamino groups, such as
morpholino; acy;amido,-including ureido groups, where the
acyl or amino substituent is preferably phenyl, which itself
is optionally fluorinated; acyloxy; thiol; thioether;

25  sulfoxide; sulfone.

In one group of embodiments; fluoro is particularly
preferred as a substituent, along with substituents
containing a phenyl, or fluorinated phenyl, component.
30 ‘
| Preferred substituents of the benzene ring, when Ry is
phenyl, include: '
(i) acylamido, wherein the amide substituent is selected

from C;_7 alkyl, Cs-zp heterocyclyl, ahd Cs-20 aryl, more



part of RL, and R2 is hydrogen. 10 RL is preferably a benzene rl%g
napht hal ene, pyridine or 1, 3-benzodi oxole, and nore pre benzene

ring. Wewdladsssa benzene ring, it is preferably substltgbeﬂ;ml% 2;’he one
or nore substituents may be selected from Cl1_7 alkyl, nore preferably

methyl, CF3; C5_20 aryl; C3_20 heterocyclyl; halo, nore preferably fluoro;
hydroxy; ether, nore preferably nmet hoxy, phenoxy, benzyl oxy, and

~cycl opent oxy; nitro; cyano; carbonyl grodfs, such as 20 carboxy, ester and
“am do; amino (including sulfonam do), nore preferably -NH2, -NHPh, and
cycl oani no g?mﬁﬁsrabsh}trﬁas aldariptegld v 20089V ani ublChnGrgdPﬁganEel do gr oups

where the ﬁg}?ﬁt ?’t&f}ﬁ; ef bl

optionally f uorlnétgé acyl oxy; |(ﬁd%eQL|oéﬁ%efﬁtggsﬁﬁ1f%é%%?yiuehﬁgone

I nbotnet gr o;Jpnaqlf kesrrirseli et JIrxdmueny icsf ptai;ctaecmmeyi amoeffeer lheﬁtf laeloae Otf |
substituent, alo, u ai or ugrinate

phenyl , con‘p}?)nenl’[é‘:h]%ft gn eglferse%liglu ﬁ}d uert & npdgg:?’i 5r¥?‘n8 °Whén RL
is phert‘yl hanbd,uda:he(n,) mm;deamm.o anmalﬂjﬁmdeh@mmpie substituent is

sel ected fr mClL 7 kyl 20 het erocycl and 20 a re 27
April 2005 . 0§53 76’“1%(57 Si%y ef/eé‘l Y and C5_20

aryl, which gydtigemr emcpnih@nﬂiﬂea: flus" tmrecﬁj&stﬂﬁdﬂeq Hiyant iQngl
substi t uent may be sa ecte Cg from an of those Listed above but thgse of
particul ar iMierRRYGHchude f5720al"’%§/ » aMATEsP38LaFgPLYr Gupsalhyhappd
ether, thioethgr safd, suhfiene g8b@BRSare optionally further substituted.

10 The optional substituents may be selected from any of those
listed above, but those of particular interest include Ci-y
alkyl, Cs-z20 heterocyclyl and Cs-zp aryl groups, halc and
ether groups;

(iii)sulfonamino, wherein the amine substituent is

15 preferably hydrogen and the sulfone substituent is selected
from Ci;y alkyl, Cs-20 heterocyclyl, and Cs—zp aryl, more
preferably Ci7 alkyl and Cs-2 aryl, which groups are
optionally further substituted. The optional substituents
may be selected from any of those listed above, but those of

20 particular interest include Cs-zp aryl groups and acylamido
groups; |
(iv) acyloxy, wherein the acyloxy substituent is selected
from Ci-7 alkyl} Cs.20 heterocyclyl, and~C5gg aryl, more
preferably Ci;7 alkyl and Cs-p aryl, which groups are

25 optionally further substituted. The optional substituents
may be selected from any of those listed above, but those of
particular interest include C;—; alkyl and Cs.pp aryl groups,

halo, ether,‘thioether, sulfone and nitro groups.

30 If A and B together represent a substituted fused aromatic
ring, it is preferred that the substituent does not form an
intra ring link with a substituent on a ring which forms
‘part of R.. Substituents in the five position are

particuiarly preferred.




(i1) ureido, where one am ne substituent is preferably hydrogen, and the
other is selected fromCl_7 alkyl, C3 20- heterocyclyl, é%d“tg%¥§ aryl ,

nor e pref 1-7 alkyl and C5_20 aryl, which groups i 1y
further gﬁ ???%ﬁ%gd. 10 The optional substituents may be g% %%@%%H?fonlany
of those listed above, but those of particular interest include Cl_7

al kyl, C3-20 heterocyclyl and C5_20 aryl groups, halo and ether groups;
(iii)sul fonam no, wherein the am ne subs€Ptuent is 15 preferably hydrogen
and the sul fone substituent is selected fromCl 7 alkyl, C3_20

het erocyclyl, and C5_20 aryl, nore preferably Cl1_7 alkyl and C5_20 aryl,
“whi ch group i f h bst i ..Ih pti.o ubstituents
may be sele@?%ggfﬁgﬁkgﬁgﬁék%fhgéé %%gﬁgdig %é%?ﬂﬁﬁg ﬁﬁgs%eo?gkﬁé %grticular
i nterest incbonbéensi2® anyh gecbpstaed.acyl ami do groups; (iv) acyl oxy,
wherein the acyl oxy substituent is selected fromCl-7 al kyl, C3_20
heterocyclyl, and C5 20 aryl, nore preferably C1L 7 alkyl and C5_20 aryl,
whi ch gisoupdnailedas Ophieandlokysf urther substituted. The optional

_substituent e,selected fromany of those |listed above, but those of

~particul ar &HFE&&?% FﬁcFﬁ&ea%ff? ARy Fhgnye -EBOHPyF°598up§?lthalo, et her,
thioether, sulivase,aaddnpirotegteddForn8 bE Ahard Bubegethentkepregsent a

substituted fused aromatic ring, it is preferred that the substituent

g, It : .
does, not fG&FEATRAS:| At FREFTRICE HR FRLROFYLdBsBridedrCOREA 2L which forns

part of R . ;jaebshebURRESahichhe ﬁb&%bsgghbkem 2bem Racbbey] af |y, pr eferred.
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above plef eeeA¥asenialiepecifakas Well as conventional protected forms.
Similarly, a reference to an amino group includes the

protonated form (-N'HR'R?), a salt or solvate of the amino
'group, for example, a hydrochloride salt, as well as
conventional protected forms of an amino group. Similarly,

15 a reference to a hydroxyl group also includes the anionic
form (-07), a salt or solvate thereof, as well as

conventional protected forms of a hydroxyl group.

Isomers, Salts, Solvates, Protected Forms, and Prodrugs

20 Certain compounds may exist in one or more particular
gecmetric, optical, enantiomeric, diasteriomeric, epimeric,
Stereoisomeric{ tautomeric, conformational, or anomeric

. forms, including but not limited to, cis- and trans-forms;
E- and Z-forms; c¢-, t-, and r-forms; endo- and exo-forms; R-

25 r S=, and meso-forms; D- and L-forms; d- and I-forms; (+)
and {-) forms; keto-, enol-, and enclate~forms; syn- and
anti-forms; synclinal- and anticlinal-forms; o- and B-forms;
axial'and equatorial forms; boat-, chair-, twist-, envelope-
r and halfchair-forms; and combinations thereof, hereinafter

30 collectively referred to as “isomers” (or “isomeric forms”).

If the compound is in crystalline form, it may exist in a

number of different polymorphic forms.

+




conbination with each other. 5 Includes O her Fornms |Included in the above
are the well known ionic, salt, solvate, and protected RéAPE! 105 hese

substituepbhssd9f _ exanple, a reference to carboxylic agg .% g?ggg al so
i ncl udes the anionic (carboxylate) form(-COO), a salt or 8730 vat e

thereof, as well as conventional protected fornms. Simlarly, a reference
to an am no group includes the protonatﬁq form(-NtHR R2), a salt or
solvate of the am no group, for exanpl e”~a hydrochloride salt, as well as

- conventiona ro ed for am no g imlarly, 15 a reference
T a hyr oxotE bhEtal S3ERY AdecLonasaRroRRLoH Jom (e Lo 0T

sol vat e t hegpekiraganek e&%lu@@@Vﬁme'ﬁhle Re@tectiedncas™ @ls askydr oxyl

group. Isoners, ;Salts, Sol vates, Protected Fornms, and Prodrugs 20 Certain

conpounds nﬁ?re%PstaFﬁ ShE Ut UFSle ﬁ&r?P@éF&ﬁuﬁéGW@@ﬁrésqﬁﬁﬁscdp e.

enanti oneri ¢ gofle@st Ghl QIR UL E LD RBLEhG, co%herc%%%%rr%relt%eetr@l&t%%r Sther
conformati onal, or anoneric forns, including but not limted to, cis- and

trans- férnsthaE-m&ﬁﬁlzlﬁUr#@e positionapd AtpsSMEn é@@@e)andFe%b forms; R
25, S, Qxﬁﬁ%@efor gf@ke%@@ EPL%rﬁﬁthgxya§q5%mgon‘ §+is apd Fo)b

forms; keto- enol ate rns; syn- ntr- nms; synclinal-
and antrclrﬁ@hst@uﬁﬁ a&-aam@fﬁgeh@ento i&si altraved vequlatieomsr,f er ns; boat -,

chair-, ﬁggr 950% erregéﬁalrsiﬁifgrlgnd CQQP%QSﬁ&Q“% t her eof

herernafter 0 as §" (or I SOner ¢ forns")
I f the conpomhhorshﬂnrop@shaﬂl&BenbarMp be ransdduet iaz a rederencef to

O R A ST e i
reference to a class of structures may well 1nclude
structurally isomeric forms falling within that class (e.g.,

Ci-7 alkyl includes n-propyl and iso-propyl; butyl includes
n-, iso-, sec—-, and tert-butyl; methoxyphenyl includes

15 ortho-, meta-, and para-methoxyphenyl).

The above exclusion does not pertain to tautomeric forms,
for example, keto-, enol-, and enolate-forms, as in, for
- example, the following tautomeric pairs: keto/enol,
20 imine/enamine, amide/imino alcohol, amidine/amidine,
nitroso/oxime, thioketone/enethiol, N-nitroso/hyroxyazo, and

nitro/aci-nitro.

Particularly relevant to the present invention is the

25 tautomeric pair that exists when Ry is H, illustrated below:

A

Note that specifically included in the term “isomer” are
compounds with one or more isotopic substitutions. For
example, H may be in any isotopic form, including 'H, %H

30 (D), and 38 (T); C may be in any isotopic form, including




specifically excluded fromthe term"isoners", as used herein, are
structural (or constitutional) isomers (i.e. isoners whi2ZéWrdl4408r in the
connect i opd obBéeen atons rather 5 than nerely by the pospé&iemophsras ons in

.space). For exanple, a reference to a nmethoxy group, =0CH3, Is not to be

construed as a reference to its structural isonmer, a hydroxynethyl group,
-CH2OH. Simlarly, areference to orthoféhlorophenyl IS not to be '
construed as a reference to 10 its struc@ ral isoner, meta-chlorophenyl.
However, a ,reference to,a class of structures nmay .well incl.ud

- it Sl

t .
structural |y Gsoneri 87for g LafByn§withitint REP 1. ,lncgf_dimg kyl

i ncl udes n- psOPyig .| sAgpereYLikbutyl includes - n-, iso-, sec-, and
‘tert-butyl; methoxyphenyl includes 15 ortho-, neta-, and

par a- net hoxyphenyl ). The above excl usi on does not pertain to tautomeric

forms, for Xy ershlce pciriald eneledid-dn@id o &S gartfalaexanpl e,
the follow ng tautoneric pairsS: keto/enol, 20 im ne/enam ne, am de/imno
al cohol 5 anicdimpsiad dinedudes trlds e s OMeFiick &EredditHivgling (wholly
N-ni troso/ hyy : | ddAGndidiR r RAGWAHE fR) eV ae i ddie

~ present invéﬁfﬁ%ﬁﬁigﬂ?ﬁﬂ fgk%%utoné¥?c paﬁ} that exists when RNis H,
illustrated fivet ke Roceptaraidton tleaty .s peaimiadaily swdheddd)i mtche term

"isoner"™ are __cQ ds, Wit h r re..d i ! i i ons. For
example, H r‘?a%}o aﬁen'aocﬁlrélﬂjang/e 'ii‘ot%&f\cé:q’fo(g{rg% %fﬁ%ﬁé&%&%% (D), and 3H
(T); C may héddnaiogdapitiapinedrammofi reedcidiirgpn@i IAp rid o0 GE-aN@ I0HEZB576 22
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methods taught herein, or known methods, in a known manner.

" Unless otherwise specified, a reference to a particular
compound also includes ionic, salt, solvate, and protected
15 forms of thereof, for example, as discussed below, as well

as its different polymorphic forms.

It may be convenient or desirable to prepare, purify, and/ox
- handle a corresponding salt of the active compound, for
20 example, a pharmaceutically-acceptable salt. Examples of
pharmaceutically acceptable salts are discussed in Berge et
al., 1977, “Pharmaceutically Acceptable Salts,” J. Pharm.
‘Sci., Vol. 66, pp. 1-19. -

25 For example, if the compound is anionic, or has a functional
group which may be anionic (e.g., ~COOH may be -CO0"), then
a salt may'be formed with a suitable cation. Examples of
suitable inorganic catiqns include, but are not limited to,
alkali metal ions such as Na' and K', alkaline earth cations

30 such as Ca®" and Mg”, and other cations such as a1,
Examples of suitable organic cations include, put are not
limited to, ammonium ion (i.e., NHY) and'substituted_
ammonium ions (e.g., NHsR®, NHzR,", NHRs", NR,"). Examples of

‘some suitable substituted ammonium ions are those derived




160 and 180; and the like. Unless otherw se specified, a reference to a
particular 5 conmpound includes all such isoneric forns, @ﬁéﬁhﬁﬂﬁ& (whol l'y
~or parti awioyp/iseseem ¢ and ot her m xtures thereof. Met hOdSpC'i',Q;’B()i,rhﬁzg
preparation (e.g. asymretric synthesis) and separation (e.g. fractional
crystallisation and chromatographic neans) of such isoneric forns are
either 10 known in the art or are readily,obtained by adapting the nethods
taught herein, or known nethods, in a known manner. Unl ess ot herw se

speci fied, reter ce.lo_a paktl o] .udes ionic, salt,
sol vat e, an%rﬁpbtgggggaTﬁnFérﬁﬁeg the%géfngﬁgyglghgg iggllﬂgdlscussed

bel ow, as w&khet&glhmﬂnébfbatgﬁamﬁ@bynatpyﬂenédiamlnét mihabeleomiveni ent or
desirable tq pr%Par puri f and/ qr ndl e.a correspondi salt _of the
2ot ve compOiRiTePoL B8 ey atiiPE A2 6 RACAUL FRSRFy. BRCBYC R nEhe)
Exanpl es of ch@l@h@&cﬁétgll@ﬁﬂlhyé a@@ezptt&l@knetﬁa}n&aear asdw&QﬂlSaedainﬁlnBerge et
al ., 1977, "Pharmaceutically Acceptable Salts," J. Pharn& SCI ., Vol .

pp. 1-19. 25.CHsiS eRRGH 85 ¥sine @@ﬁpéﬁﬁ&nﬂ§eanléﬂlgx Ra$ aafGﬁ@WPBnal
group whi ch Ry eQ%a%?’%&m%nﬁ%mglon @O (omy) pe - C00-)-, then a salt may be
formed with ‘a suitable cation. Exanples of sui tabl e i norganic cations
I nclude, but are not limted to, alkali metal ions such as Na+ and K+,
al kal i ne earish 162l IRRSIRSUEN A% 1GR 1% 3RdnMat 4, randtabhan %%Tok:%n%h&'éﬁh as
A13+ Exanpl es of suitable organic cati ons include, but are™not” limted

anmoni umayome( |CaéllODNH4)(ea§d rsubBli Nay dee WoNr uhEsns Ealy. MmaNHBR:,
NH2R2+ H oy fs su uphst i nmoni um i ons
are thoé&lgﬁilgggpgéﬁﬁgﬁé 2%E§ ?%ﬂprll §8€@b$e§ BE! bl a9

inorganic anions include, but are not limited to, those

derived from the following inorganic acids: hydrochloric,
hydrobromic, hydroiodic, sulfuric, sulfurous, nitric,
nitrous, phosphoric, and phosphorous. BExamples of suitable

15 organic anions include, but are not limited to, those
derived from the following organic acids: acetic, propionic,
succinic, gycolic, stearic, paimitic, lactic, malic, pamoic,
tartaric, citrie, gluconic, ascorbic, maleic, hydroxymaleic,

- phenylacetic, glutamic, aspartic, benzoic, cinnamic,

20 pyruvic, salicyclic, sulfanilic, 2-acetyoxybenzoic, fumaric,
toluenesulfonic, methanesulfonic, ethanesulfonic, ethane
disulfonic, oxalic, isethionic, wvaleric, and gluconic.
‘Examples of suitable polymeric anions "include, but are not
limited to, those derived from the following polymeric

25 acids: tannic acid, carboxymethyl cellulose.

It may be convenient or desirable to prepare, purify, and/or
handle a corrésponding solvate of the active compound. The
term “solvate” is used herein in the conventional sense to
30 refer to a complex of solute (e.g., active compound, salt of
active compound) and solvent. If the solvent is water, the
solvate may be conveniently referred to as a hfdrate,.for :

example, a mono-hydrate, a di-hydrate, a tri-hydrate, etc.




PCT/ GB01/ 04729 from ethylam ne, diethylam ne, dicyclohexylam ne,

triethylam ne, butylan ne, ethylenedi am ne, ethanol am ne 27 Aprie2Manol ani ne,

pi perazi nguo @@gax! am ne, phenyl benzyl am ne, choline, nmegbefidiindhs

tronet ham ne, as well as amino acids, such as |lysine and arginine. An

exanple of a commpbn quaternary ammoniumion is N(CH3)4+ If the conmpound is

cationic, or has a functional group whic 4 TRy be cationic (e.g., -NH2 may

be -NH3), then a salt nmay be 10 formed witth a suitabl e anion. Exanples of

~suitable inor aniﬁﬁanions i.,nclude, but a ﬁ ngt limted to, those % rived
from the fol oWl GRSl 6% RFdTEPRFoLPcP T SRFAFabPIRTEY hFBRSPSdi c,

- sulfuric, sydndi@UshaiddtiGre donidodd. iphashem:ealaRd ppiaseiesodrm.
Exanpl es of suitable 15 organic anions include, but are not linmted to,

t hose deri ved& rteEm hENRiGHi g PaRf&rtedadrddy aéétP€?db%@ﬁQ%ﬁw;

succini ¢, YO GinsSHRAN GomRluRd 116 whaehl eneMBli GorRadfRittivartaric,

citric, gluconic, ascorbic, nmaleic, hydroxynmaleic, = phenylacetic, glutamc,

asparticd® befsitdoraIinfHAYRs Ar pprakesteda Firgjc vpge sig ghemical

2- acet yoxy b%acat%rfélﬁvéﬂ(f&  4,0l4enesulh@nice rmBlethanesyditiets or

et hanesul foni c, ethane |sdlfon|c, oxalic, isethionic, valeric, and

gluconi c. Bxeriidsing suAvrablad gsolkpeeini @sani FRSKesc loxd &a shinga & ongt or

limted to, [ f ; oW | i i.ds:: JLanni c

aci d, carbof§2§$ﬁ§ %%éﬁfﬁﬂégggk&?%ﬁég&%é co v@%ﬁé%?&ggmﬁggﬁgﬁqﬁgﬁ%b

prepare, purfungtiamd/lorgrhgndl eaactdonse dpoedimagds oithatre woiproiecded ve

30 T of o0 1 o A, B Etirce WEMES Bat e PRsRSHRE S Sive
conmpound) angl falvient .tHd ditetsdladeriroup ;waher privhe ctioly areupayalye be
g??x§3:2?2!¥§;§%§{ gggéﬁgﬁié%éP%P%%&%bd&%%t %@%gel%ﬁfﬁou,n%ﬁ%@%&%ﬁihfiy
affecting the remainder of the molecule. See, for example,._
Protective Groups in Organic Synthesis (T. Green and P.
15 Wuts, Wiley, 1991).

For example, a hydroxy group may be protected as an ether
(~OR) or an ester (-0OC(=0)R), for example, as: a t-butyl
ether; a benzyl, benzhydryl (diphenylmethyl), or trityl

20. (triphenylmethyl) ether; a trimethylsilyl or
t-butyldimethylsilyl ether; or an acetyl ester (-0OC({=0}CHsz,
—~QAC) .

For example, an aldehyde or ketone group may be protected as
25 an acetal or ketal, respectively, in which the carbonyl
group (>C=O)'is converted to a diether (>C{OR)32), by
reaction with, for example, a primafy alcohol. The aldehyde
or ketone group is readily regenerated by hydrolysis using a
large excess of water in the presence of acid.
30
For example, an amine group may be protected, for-example,
as an amide or a urethane, for example, as: a méthyl amide-
{-NHCO-CH3) ; a benzyloxy amide (-NECO-OCH2CgHs, -NH-Cbz); as
a t-butoxy amide (-NHCO-OC(CH3);, -NH-Boc); a 2-biphenyl-2-
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desirable to prepare, purify, and/or handle the active E6MpoLRWSi n a

~ chemi cal lywompgtsggted form  The term "chemical Iy protect efef@pfingas used
herein, pertains to a conmpound in which one or nore reactive 5 functional
groups are protected fromundesirable chem cal reactions, that is, are in
the formof a protected or protecting gr,Qup (al so known as a nasked or
maski ng group or a bIocked or bIocklng group) By protectlng a reactive

functi onal react 0 reactive

functi onal 3?%?}8:?‘ rl\lﬁgt}rlq?reqjj’i&% ?F\%Cs otaecgt ed group;
thg pr ot ec]t |fng1cg¥f mm;hd}e_y arr@mye(g-mﬂﬁu@idgy |am & sﬂ;b&mmnetrfamﬂpmy ][ hout
substantia ectin e remai nder See, f.0 e, -
Protective (%Q)]LF% 1‘8‘@% o Fhtth |tsr1(“FtS’(§3€5ﬁ hﬁfl%@ \NTFS‘{ \ﬂi’&@
1991). For exasyp) e,asa é\yﬂ;pxw—wmmtb@wxqﬁ egtielb as-Man-1@ld8r, as @R or
an ester_ (-0C(=0 R) for exanpl e t - but ether a _benzy

benzhydr§!l (@& r% Z%Jrliqcy)h &ﬁ)a(ti/ﬁ %Yéﬂﬁ&hy]&xy

trimethyl silyh; § »@fﬂyéé’éﬁet&wl Sid YWuildifle se) %pseta»ﬂ Bh8lde
(-OC(=O0 CH3, -QAc For exanpl e, an al dehyde or ket one group may be

protected as(>¥®*)an acetal or ketal, respectively, in which the carbonyl
group (>C=0) is converted to a di et her (>C(OR)2), by reaction with, for
exanple, a primary al cohol. The al dehyde or ketone group is readily
regener at ed Byr hgxhmblsi sa usarigoxyliarapl e ey samdtepiotadttedrssarce of
acid. 3p, For, exapl e, &R0 L8 4 OUn Y, 8$1R10LetEed (LY. SXALRLG:
' ester; a t-butyl ester); a Ci-; haloalkyl ester (e.g. a Ciy
trihaloalkyl ester); a triC;—; alkylsilyl-C;—; alkyl ester; or
a Cs-zp aryl-Ci—7 alkyl ester (e.g. a benzyl ester; a )

nitrobenzyl ester); oxr as an amide, for example, as a methyl

15 amide.

For example, a thiol group may be protected as a thioether
(-SR}, for example, as: a benzyl thiocether; an
acetamidomethyl ether (-S-CHz;NHC (=0)CHs) .
20
It may be convenient or desirable to prepare, purify, and/or
handle the active compound in the form of a prodrug. The
term “prodrug,” as used herein, pertains to a compound
which, when metabolised (e.g. in vivo), yields the desired
25 active compound. Typically, the prodrug is inactive, or
less active than the active compound, but may provide
advantageous handling, administratién, or metabolic

properties.

30 For example, some prodrugs are esters of the active compound
{(e.g. a physioclogically acceptable metabolically labile
ester). During metabolism, the. ester groﬁp (—C(=O}OR} is
cleaved to yield the active drug. Such esters may be formed

by esterification, for example, of any of the carboxylic




"as an am de or a urethane, for exanple, as: a nethyl am de (-NHCO CH3)
benzyl oxy am de (-NHCO OCH2C6H5, -NH Cbhz); as a t-but ox@7a#pirit2005
(- NHCO- OGygHi3 sad76- NH- Boc) ; a 2-bi phenyl -2 27 April 2005 . ¥%Fﬁ%6 ?76
PCT/ GB01/ 04729 25 propoxy am de (-NHCO OC (CH3) 2C6HAC6HS, poc as a
9- fluorenyl nmethoxy am de (-NH Fnoc), as a 6-nitroveratryl oxy am de
(-NH Nvoc), as a 2-trinethylsilylethyloxy amde (-NH Teoc), as a
- 2,2,2-trichloroethyl oxy am de (-NH Troc), 28s an 5 al Iyl oxy am de

(- NH-AIIoc) as a 2(- phenylsulphonyl)ethyloxy am de (- NH Ps;
sui tabl e cas@%lda%r%ﬁpw- 656G O QENGT e REGRRT eCOI%P%uaI?' 0 Eii(i%’ a'{@'féd:egroup

may be prot 1]9rﬁ§x§ rdQecerHmb e, aﬁgﬁ oﬂﬁbﬁlrg?a@dll«ad @c&t@s (e.g.

a met hyl est ester) a ClL 7 halo ester é%’ a Cl-
tri hal oal kylples-‘selm) ua the arent kOEPFYRd.C, fql]acpwﬁ %%t%?l@r ectiqy lz‘o

aryl -C1_7 al kglgmffé&r (Ex We?ﬁege%yéua%tﬁéta@olmﬂ engyl1 £4rdss OF as an

am de, for exa am de. For exanple, a thiol group may
be proteBtedlnsladehtbe$®ewhe£e£m0R i@rcﬁmaﬁﬁﬂﬁ- @59 -a WenzyEWHI oet her; an

, acetanldonet et her 20, | \

desirable to b?%%ﬁ?%al%%f fH, aﬁ%? % Rl %t gngC??€% %ﬁﬁﬁﬁ%.ﬁ?th
formof a prDdKmgmoibﬁollheretﬂplbdrmgd"aegluxpﬂcheﬁéﬁnﬂip@iﬁhlns to a
conmpound whi ch, when abol i . in viv, sired 25
active conpo%ﬁﬁl°¥¥%?Eﬂeiy a?% Oﬁ¥%§?§b i5 9h %Y%%6§%$§Y+€§h attive than
the active cgaeegﬂgmebuglﬂay @t@tbﬂyetaﬂyannaQEGmsthanﬁ+1f@pthyl)ethyl~

adm ni stration; or netaboljc pio erties
10 carbonxyloxyethyl; benzoyloxy)ethyl, iSOPrOpOXy—

; a

.carbonyloxymethyl; 1w1sopropoxy~carbonyloxyethyl, |
cyclohexyl-carbonyloxymethyl; 1-cyclohexyl-carbonyloxyethyl;
cyclohexyloxy—-carbonyloxymethyl; l-cyclohexyloxy-~
carbonyloxyethyl; (4-tetrahydropyranyloxy)

15 carbonyloxymethyl; 1-(4-

| tetrahydropyranyloxy) carbonyloxyethyl;
(4—tetrahydropYranyl)carbonylbxymethyl; and
1-(4~-tetrahydropyranyl)carbonyloxyethyl).

2d Further suitable prodrug forms include phosphonate and
glycolate salts. In particular, hydroxy groups (-OH), can
‘be made into phosphonate prodrugs by reaction with
‘chlorodibenzyiphosphite, followed by hydrogenation, to form
a phosphonate group —-0-P(=0} (CH),. Such a group can be
25 cleared by phosphotase enzymes during metabolism to yield

the active drug with the hydroxy group.

Also, some prodrugs are activated enzymatically to yield the

active compéund, or a compound which, upon further chemical
30 reaction, yields the active compound. For example, the

prodrug may be a sugar derivative or other glycoside

conjugate, or may be an amino acid ester derivative.




30 For exanple, some prodrugs are esters of the active corrpound (e.g. a
physi ol ogi cal |y acceptable nmetabolically [abile ester). ’169%%tabollsm
t he est erwgraues76- C(=O OR) is cleaved to yield the acti vgc(ﬂ,rmimﬁggh
esters may be formed by esterification, for exanple, of any of the
carboxylic WD 02/36576 26 27 April 2005 PCT/ GB01/04729 acid groups
(-C(=OH) in the parent conmpound, wth, Where appropriate, prior
protection of any other reactive groups present in the parent conpound,
foll owed by deprotection if required. Exanples of such netabolically

| abil e este&éﬁ!&ﬁl ude those wherein Ris Cl1_7 alkyl (e.g. -Me, -Et);

- Cl_7am noal kr (cﬁ)rﬁrenfi@n@,@et huah,y ZhichiNadi metieyliasi aaketlepiresedted

(4- nor phol i no), ethyl) and a xy,-ClL 7 al kyl o 13 yl o t hyl ;.
eyl oxyot hylHE e Mgy Ao ARRERAE ket ORTURIE: PEtacRom s

1- (1- met hoxyd,- m@ﬂw:) e(tMéwl yXeRy rbmmy,l QH@Q:UM/'L (ia?(rbena%d@@o)p@tthyl

I SOpr opoxy- carbonyloxynethyl |sopropoxgccarbonyloxyethyl
cyclohe%@l-c@ﬂh@nyﬂbﬁyﬁéﬂhﬁmBu 4c¢@m8h HoRy| SpeRRy - (nHex),
cycl ohexyl o EH Y bon cipiexy ardQmpH )OX HRIHWIL;
(4-tetrahydr pyrany oxot) 15 ca on;yﬁ)c/)xdy];‘r?rgt 1%%“("(1 t ) e

tetrahydropyﬂﬁﬁylaxgﬁﬁénﬁompa@wyetmpthoxy i&eO), ethoxy (EtO), benzoyl
(4-tetrahydr§£éraqxl && net hyl ; and

1- (4-t et rahydriogyranyl xyethyl). 20 Further suitable prodrug forns
i ncl ude phosphonate and glycolate salts. In particular, hydr oXy groups

chI orod%@enz%e %%gﬁqr}tEE%qogﬁ%gamgpa%hf"ﬁ%%genﬁ rd%a(\atf é]sennosphonate
group - O P(=Qi{rHpr11Suatova giodue wiart ks, 1ncludlng but not limited
to, methanol (MeOH), ethanol (EtOH), iso-propancl (i-PrOH),
methyl ethyl ketone (MEK), ether or diethyl ether {Bt20),
acetic acid (AcOH), dichloromethane (methylene chloride, _
15 DCM}, trifluorcacetic acid (TFA), dimethylformamide (DMF},
tetrahydrofuran (THF), and dimethylsulfoxide (DMSO).

Synthesis

Compounds of the invention can be synthesised by a number of
20 methods, examples of which are given below. Some synthesis

foutes are shown in Yamaguchi, et al., J. Med. Chem. 1993,

36, 4502 - 4068, which is herein incorporated by reference.

In general, a key step in the synthesis.of these compounds
25 is the addition/insertion of hydrazine, thus providing- the

édjacent nitrogen ring atoms in the central moiety. This

addition of hydrazine is accomplished in particular by a

ring insertion step in the routes exemplified below.

30 The formed aromatic ring {represented by -A-B-) is usually
derivatised before the routes shown below, and starting
materials with the desired structure and substituent pattern

are either commercially available or readily synthesised.




25 cl eared by phosphotase enzynes during netabolismto yield the active
drug with the hydroxy group. Al so, sone prodrugs are actRv¢&pe2005
. enzymat i ogbloyséssyi el d the active conpound, or a conpoungcieiggiles7spon
‘further chem cal 30 reaction, yields the active conpound. For exanple, the.
prodrug may be a sugar derivative or other glycoside conjugate, or may be
an am no acid ester derivative. 27 April ,2005 WD 02/ 36576 PCT/ GB01104729 27
Acronyns For conveni ence, nany chem cal “noi eties are represented using
wel | knomn brevi,ations, .i.ncl udi limited
oty (ot BRREEY poEkEAEn 5 BRe0E B roP iy Phert ThhE arbRardE Bibg(YE) .
(tBu), n-hexyhlebakexhbstdyatedenyl theHeryinphagybf( Phe, shnphesyk gbukh),
benzyl (Bn), naphthyl (naph), nethoxy (MO, ethoxy (Eta), benzoyl (Bz),
and acetyl (Ac). 10 For conveni ence, many chem cal conpounds are
representedTh%sE@gt@ehﬂl&@QWBt@Bb&ééﬂétt@n&ombaﬁhdéiﬂﬁebétRﬂQis|En1tTﬁb to,
nmet hanol_ (MeOH), ethanol (EtOH), iso-propanol  (i-PrOH) t.hyl ethI
ket one OVEKPOSSikée §Pbététth‘y?lnt§t Rér t geeze?ﬂtae& Péﬂa@?daéﬂ geHpy t

-di chl or onet hage o(f”%hh)é;p%&%tpgi'a@&"e' deectBopMie Liikh! Uakeasetl %eé@:'tgloﬁTFA)
di met hyl f or mam de ( trahydrofuran (THF), and di nmet hyl sul f oxi de

(DVBO) . Syntasasii&iogsnpounds of the invention can be synt hesi sed by a
nunber of 20 net hods, exanples of which are given bel ow. Sone synthesis
routes are shown in Yanaguchl, et al., J. Med. Chem 1993, 36, 4502 -
4068, whi ch Hugtherederiivedrisetdoad OEy thef grenps. onpnRgepan ape qak?éye@t ep in

the Syﬂkﬁesb%tohsﬁﬁﬁsﬁ %%EH%%@d%f conventional methods, some of which

are illustrated in ‘Further derivatisation steps’.

Route 1
Part 1: Synthesis of 2-arylindan-1,3-diones

? A
A
Iﬁ +  ACHO HEOMe - Ar
O .
B
B

O
15 To an ice-cooled solution of phthalide or equivalent, (13.41

g: 0.1 mol) and the aromatic aldehyde (0.1 mol) in a mixture
of methanol (50 ml) and ethylpropionate {50 ml) was added a
solution of sodium methoxide in methanol [sodium (9.20 g;

0.4 mol) in methanol (50 ml)] with the temperature kept
20 below. 10°C. The solution was then heated to gentle reflux

for 3 h, cooled to room temperature and poured onto water

(500 ml). The mixture was washed with ether (5 x 100 ml)

and the aqueous layer acidified with acetic acid and the

solid filtered off. This was then used crude in the next
25  stage.




25 is the addition/insertion of hydrazine, thus providing the adjacent
nitrogen ring atons in the central noiety. This additio7#prihdidsazi ne is
acconpl i j articular by a ring insertion step int

6X6ﬁp|if?§g¢%gﬁg€L 30 The forned aromatic ring (representEQI%%Hyﬁége) IS
usual ly derivatised before the routes shown below, and starting materials
with the desired structure and substitueg% pattern are either commercially
‘avail able or readily synthesised. 27 Apri"l™ 2005 WD 02/ 36576 PCT/ GB01/ 04729
28 Route 2 §xe ljfies g .strategy where the a%qnatic ring.is, _already
substi t ut ed Py ot 1R Yoy PR e S QRS Wil (Gr 82 st r at ed
| eads to comprisadts where RN is H The 5 possible substituents at this
position can be added by the use of an appropriate electrophile with
suitabl e reaction conditions. Further derivatisation of the groups on Rc
can be carried 10 out gsing a variety of conventional netlgods, sone of
which are illustratedid n " Further dﬁ i vatisation stepsis
15 To an ice-cool ed ~@. Lgn o_f_p_hl_hﬁl‘_d.e__o.;gqui val ent
nol ) and the aromatli.e~af dehyde (0.1 nol) in a m xture yhanol (50 m)
and et hyl propionate” (504m ) was added a solution of sodi um nethoxide in
met hanol [sodium (9.20 g; 0.4 nol) in nethanol (50 mM)] wthrthe

t enperature kept 20 bel ow 10C. The solution was then heated to gentle

reflux 25 R%ts%s]pe%gj:[onl:o ?—Iahreys‘ﬂi%c?gn—%_,%rycifo%%an(_2|0’ :r)’:ﬁncgl &% hydrazine
5 monohydrate (40 ml) was heated to reflux for 4 h, cooled and
the product filtered off. The solid was washed with

13141 g; 0.1

ethanol.
~“Route 2
CO,H
(‘:[NHz Bu'COCI NHCOBu' a) n-BuLi NHCOBU'
— e
. OMe Et,N / Dioxan OMe b) CO, OMe

O,Me

CO,H -
* H——=
a) HCI / H,0 ' H ' & N
MeOH
CMe

OMe

b) NaNO, / KI Cul / EtN / PA(PPh,),Cl,

0O

CO,Me

10
Pivaloyl chloride (120g, 1mol) was added dropwise at ambient
temperature to a stirred solution of 2-methoxyaniline (123g,
imol)} and triethylamine (11lg, 1.1lmol) in 1,4-dioxane

15 (1200ml), the mixture was stirred at ambient temperature for

2 hours, then it was poured into water (3000ml). The
product was extracted into ethyl acetate (3 x 300ml), then
the combined extracts were dried {M§804) and the solvents



for 3 h, cool ed to'roomterrperature and poured onto water (500 m). The
- m xture was washed with ether (5 x 100 m) and the aque@d¥\prib¥¥5 aci difi ed

with acetiy R@kshgand the solid filtered off. This was thgppusstesisde in
the next stage. WD 02/36576 29 for 4 h, cooled and washed mntﬁ‘ggrt 2:

Reaction of 2-arylindan-I,3-ones with hydrazine hydrate A suspension of

2-arylindan-1,3-dione (20 mml) in hydraéine nonohydrate (40 m ) was heated

to reflux the product filtered off. ethagol. Route 2 a) HC | H20 b)

NaNOo2 / KI H Qve. Et 3N Di oxan. By' COCl_H. 10, MeOH. The _sol.i d.was

NHCOBut a) M BULi™® ect)”bd?%&? %&aﬁ@@zﬁ‘%ﬂ&?—?’f’xﬁ@&%n% FEBS EBE229
(198g; 96%) as a low-melting solid which was used without

further purification.

5 n-Butyllithium (1.6M solution in hexane; 200ml, 0.32mol) was

added dropwise under nitrogen at -10°C to-a stirred solution
of NL(2—m§thoxyphenyl)pivalamide (27.6g, 0.133mol) in )
tetrahydrofuran (600ml), the mixture'waslallowed to warm to
ambient temperature, stirred for a further 2 hours, then it

10 was added to a large excess of crushed solid carbon dioxide.

The mixture was allowed to warm to ambient temperature, 3M

hydrochloric acid (200ml) was added and the tetrahydrofuran
was removed in vacuo. The resulting solid was collected by-
filtration and crystallised from acetonitrile to give 3-

15 methoxy-2-pivalamidobenzoic acid (21g; 63%) as a solid,
.m.pt. 117-120°C. Concentration of the liquor yielded a
second crop (2.6g; 8%). '

A stirred mixture of 3-methoxy-2-pivalamidobenzoic acid

20 (20g, 0.08mol) and 7M hydrochloric acid (280ml) was heated
under reflux for 2 hours then cooled to 0°C. A solution of
Sodium nitrite . (5.8g, 0.09mol) in wate; (46ml) was added
‘dropwise at <5°C, the mixture was stirred at 0-5°C for 2
hours, then a solution of potassium iodide (17.8g, 0.1lmol)

25 in water (39ml) was added dropwise at 0-5°C. The stirred

mixture was heated at 70-80°C for 2 hours then cooled in
ice. The product was extracted into ethyl acetate (3 x
300ml), the combined extracts were washed with 20% agueous
sodium thiosulphate solution (3 x 300ml), then they were
30 dried (Mg804) and the solvent was removed in vacuo to leave
2-iodo-3-methoxybenzoic acid (13g, 58%) as a soiid, m.pt.

142-146°C.




NHCOBut Ove Ove Cul | Et3N | Pd(PPh3) 2C12 Pi val oyl chloride (120g, inmol) was
added dropwi se at anbient tenperature to a stirred squQV@mmﬁomS_

2- met hoxyggiy (1239, |nmol) and triethylamne (111g,

1, 4- dloxane %5 1200nﬂ) the m xture was stirred at anbie %F?%ﬁ%%ggiure for
2 hours, then it was poured into water (3000m). The product was extracted
into ethyl acetate (3 x 300m ), then th% conbi ned extracts were dried
(MgSH) and the solvents 27 April 2005 . Iwo 02/ 36576 PCT/ GBO1/ 04729 30

were renoveq in,vac Lo i ve 2- met hoxyphenyl ) pi val am de 198g; 96% as
a IOMknEIti%gsg&FF& g-édlﬂﬁpﬁ afrethgky @929a6|ﬁpéét&%ﬂgr

n-Butyl l'it hloum’/‘(nblﬁl\/b&@patrle@n ihn ah@%aRer %@marotémﬁg); Wescriddgd

dropwi se under nitrogen at -10C to a stirred solution
N- (2- met hox FPRERYY) ﬂﬁ&&@&ﬁﬂdé3@§m1$gand geeﬁ@m;rahedeﬁnéﬁpur@cuagnd(600n1)

the m xture (sasnah! guedriarear fuer 80hent chempepabise. oshigge,for a

further 2 hours, then it 10 was added to a large exce§s o crushed solid
car bon éloxﬁ@@le$ﬁetﬁm9ﬁ@ﬁ§UW@saaﬂl@ﬂéédtbommahero(éﬁﬁOEhﬂ teﬂberature 3M

hydr ochl or d n of yr an ved in
vgcuo ThelgggngFggggo | waggggbﬁﬂggtgéEEEO£§%%?$é€é gandSQ&ag fSed
fron1acetonppmbnéeﬂoeg¢¢90381ﬂemetWesheﬂ-p&VHl5%1dqbeoae|soatuﬁ (21g 63%)
lid, 1 th uor vyiel ded cond
oS 3 5 L0 kBl all Eo32RGon CRACENEEBA QN Bhol e Ll oL oYl 48d s sgond
(20g, 0.08mehy &hd EMlkgdtoshkortmosetidih288ohd M@Sgﬂﬁétﬁéthyﬂd2¥16&5lux

for 2 hours then cooled to OC. A solution of
10 3—methoxybenzoate (18.5qg, 90 ) as a solid, m.pt. 58-61°C,

The appropriately substituted phenylacetylene (0.063mol) was
added at ambient temperature under nitrogen to a stirred -
solution of copper(I) iodide (0.lg, 6.3mmol),

15 bis(triphenylphosphine)palladium(II) dichloride (0.43qg,
6.3mmol), and methyl 2—iodo~3—methqubenzoate (18.5qg,
0.063mol) in triethylamine (375ml), the mixture was stirred
at ambient temperature for 72 hours, then it was added to 5M

. hydrochloric acid (1000ml). The product was extracted into

20 ethyl acetate (3 x 400ml), the combined extracts were dried
(MgS04) and the solvent was removed in vacuo to give the
methyl B—methoxy- - (substituted phenylethynyl)benzoate which

was used thhout purification.

25 . mixture of the crude 3-methoxy-2-(substituted
phenylethynyl)benzoate and 30% aqueous sodium hydroxide
solution (302ml) was stirred and heated under reflux for 4
hours, cooled to ambient temperature and acidified by the
addition of concentrated sulphuric acid. The product was

30 extracted into ether (3 x 500ml), the combined extracts were

- washed with 10% aqueous sodium carbonate solution (2000ml),
then they were dried (Mg$0,) and the sol#eﬁt was removed in
vacuo to give 4-methoxy-3-(substituted benzylidene)phthalide
which was used without purification.'




sodiumnitrite (5.8g, 0.09nmol) in water (46nl) was added dropw se at <5C
the mxture was stirred at 0-5C for 2 hours, then a sol @7 ifprl 28105pot assi um
i odide (l¥p@8s69s! ! mol) 25 in water (39m) was added droppesgssind9C. The
stirred mxture was heated at 70-80C for 2 hours then cooled in ice. The
product was extracted into ethyl acetate (3 x 300nml), the conbined
extracts were washed wth 20% aqueous sg%iun1thiosulphate solution (3 X
300ml), then they were 30 dried (MySO4) d the solvent was renoved in
vacuo to | eave 2-iodo-3-nmethoxybenzoic acid (13g, 58% as a solid, mpt.
142-146C. 27 April 2005 WD 02/36576 PCT/ GB01/ 04729 31 A stirred m xture of
2-1o0do- 3- neahaxxberzobe adied drdde, 4-Qe@RoRly-3pr(eRdsed thited NManner simlar
‘to that described, abo %Fgﬁlthanol %SOOW%L and cqgncentr at ed sulphurlc aci d
(3.5nl) wasPRBAYE4IGRELP Ldgier dl 480 hatfs hyegairdd e §ysicats dqg mi
t enper at ur eyaRdhadded LRdeat eer(1LER00L) 5 EB%rsp%%@%pde%%de&bréﬁb@@nt”t0
di chl oronet hane- (3 x 500m ), the_ conbined extracts were washed with 5%
aqueous SsodFaRPeRyERER-de T8 FEcEA tL8Ix S9daM) yast kel lewdpdwbie dri ed
(MyS04) anmlaeaé%ﬁe%a%%% SRIMCH LR &%ﬁ'é?iotlo 29k SRy 32800
3- net hoxybenzoate ( as a soli t. 58-61C. The appropriately
substltutedgpﬁenyhacéﬁﬁuéﬁé-@@m@@dei) was added at anbi ent tenperature
under nitrogen to a stirred solution of copper(l) iodide (0.1g, 6.3mmol),
15 bi s(tri phenyl phosphi ne)pal | adiun{11) dichloride (0.43g, 6.3mvol), and
met hyl 2-i offbe3spmbshdtylidonoatie the8 asgmatdcO0G3myl ini rohter iselnyliag ne

(375m the_m xture was.stirred t anbient tenperature for 72 hours, then
it masagddedaFS ﬁ? rgghﬁ t% ga °d Ff@ﬁBPFfat?he product was extracted
into
Route 3
0 .
1 NaOP(OMe)z LHMDS / THF
° ArcOR"
B ~OMe
P “OMe
0 0
A H,NNH,.H
o —— |1k
B B ==
L1
Y . RY Ar

15 '
bimethyl phosphite (ilg, 0.lmol) then 2-formylbenzoic acid

(10.51g, 0.07mol) or equivalent were added dropwise at 0°C
under nitrogen to a stirred solution of sodium methoxide
[from sodium (2.3g) in methanol (80ml)], the mixture was

20 stirred at ambient temperature for 30 minutes, then it was
quenched by the addition of methanesulphonic acid (10.6g,
0.11 mol). The methanol was removed in vacuo, the residue
was partitioned between dichloromethane (200ml) and water
(50ml),‘then the dichloromethane solution was washed with

25  water (2 x 50ml) and dried (MgSQ,). The solvent was removed
in vacuo to leave dimethyl 3-oxobenzolc]furan-1- '

ylphosphonate or equivalent.




20 et hyl acetate (3 x 400m ), the conbined extracts were dried (MS04) and
t he sol vent was renoved in vacuo to give the nethyl 27 April 2005

3- met hoxyweérobskddgt i t ut ed phenyl et hynyl ) benzoat e which vva§clllﬁfﬂgﬂg7tzglout
purification. 25 A mxture of the crude 3-nethoxy-2-(substitute :

phenyl et hynyl ) benzoat e and 30% aqueous sodi um hydroxi de solution (302m)
was stirred and heated under reflux for 4 _hours, cooled to anbi ent
tenperature and acidified by the additi otf of concentrated sul phuric acid.
The product was 30 extracted into ether (3 x 500m ), the conbined extracts
were washed with 10% aqueous sodi um car bonate sol ution (2000nl), then

they were drieeh (vl Hhdammdich § @i SOl 3Le WaBM I €IDYELbh M n VRGN A D: B3UEL,
4- et hoxy- 3- (substituted benzylidene)phthalide which was used w t hout
purificatior.BBmApk) | wadsdded W @4 365 AndROT / 1CBOAG @y 29t 327 YR Cnritwot @r e of

hydr ozt ne. MARHIEY P L et | T e f LS ( on cool ed
to anbi ent Syimigaiedndiee Theg/) esL033mel s bt egebvendhecied by filtration,
washed well with et ha(Pnfglll%%gd ried in _vacug to ive _the desjred conpound.

The subst i t dt§'orRR¥A% Gty mgther e SpbrtiHg waD Feteredidan be
altered as appropyateyfqut e o LIS THE ALCORI Q1 WANME 0 H N

(0.03mol) was added, the mixture was stirred at -78°C for 1

hour, allowed to warm to 0°C, then it was guenched by the

10 addition of an excess of saturated agueous ammonium chloride
solution. The agueous phase was sepérated and shaken with
dichloromethane (100ml), then the combined organic solutions
were dried (MgS04) and the solvents were removed in vacuo.v
The residue was triturated with hexane (50ml) and the

15 - resulting solid was collected by filtration and air-dried to
give 3—(a—alkylarylidene)phthalide or equivalent which was

used without further purification.

A mixture of 3-(o~alkylarylidene)phthalide (0.01%mol) or

20 equivalent and hydrazine hydrate (20ml) was heated under
reflux for 18 hours th'en‘cooled to 0°C. The resulting solid
was collected by filtration, washed well with ethanol and

alr~dried to give the desired compound,

25 Further Derivatisation

(a) Demethylation of 4-(methoxybenzyl)-1{2H)-phthalazinones

BBr,

¥

CH,Cl,

OMe




i N 15 Di net hyl phosphite (11g, O.1nol) then-2-fornyl benzoic acid (10.51g,
0.07rmol ) or equival ent were added dropwi se at 0C under RY Apoglest o a
stirred s@loupisesysof sodi um nethoxide [from sodium (2.39) pi Kﬂﬁ%@@ﬁ@'

(80mM )], the mxture was 20 stirred at anbient tenperature fo m nut es,
then it was quenched by the addition of nethanesul phonic acid (10. 6g,

0.11 nol). The nethanol was renoved in vaguo, the residue was partitioned
bet ween di chl or onet hane (200ml) and wate (50m ), then the dichl oronethane
solution was washed with 25 water (2 x 50m ) and dried (MgSO4). The sol vent
was renoved in vacuo to |eave dinethyl 3-oxobenzo[c]furan-1- ylphosphonate
or equi val enb. a2Zulpkiks13805¢. thmnazhaﬁﬁmnegigﬁemaﬂagnaso!Ei t hi um
hexanet hyl di sil azi.de (1M sol ution in hexanes; 33nl, 0.033“0#% was added

dr opwi se” ung&iiveledderd Vat! 978€-09 BMOdd| dpedisBLorrBRtHANGI et Fy)

3- oxobenzo[ ghijeransik regkhPBes RReRALemE8Sa t0r@338R! hadkdeauiskakeRbnl B
tetrahydrofuran (300nl), then the m xture was stirred at - 78C for 1 hour.
The appPopr batenafiyibaiory.dek dnodd chlgrogrshpngad 1Mddédmly hé - fi xmgie -was
stirred at C. f r , wih i q d by
the 10 addiF%%nH%%Eg%eegggsge%%%ggﬁgrg%gg%ggﬁgguggéﬁﬁn%?&%%gﬁgggiggﬂgga

sol uti on. Thataqeesdsmphysdeoxdsiesdplfat €§ aid .sRakeprgianic dieykirowaset hane

(100nt), th canbi r [ i MR L =Yo S t.he
Sol vent s vereTPues it R0, 26800 J0, 3R 00eR hRd, GRRER Redake

- (50mM) and tfHétEredestlft.i ng solid was collected by filtration and air-dried
to giﬁ% 3-(a-al kyl aryl i dene) pht hal i de or equi val ent whi ch was

(b} Derivatisation of 4-(aminobenzyl)-1(2H)-phthalazinones

A H N
Cr LA
=N >

NH,

To a stirred solution of the amincbenzylphthalazinone or
equivalent (0.6 g; 2.4 mmol) and triethylamine (0.24 g; 2.4
15 mmol) in 1,4-dioxan (50 ml) was added dropwise the
électrophile (2.4 mmol). The mixture was then heated to
reflux for 2 h, cooled and poured onto water (100 ml). The
solid was then filtered of and washed with water and ethanol
before drying in vacub.
20 _
(c) Acylation of hydroxybenzylphthalazinones

The acylation is generally carried out by the addition of
the appropriate acid chloride to the hydroxybenzyl-
25 phthalazinone under suitable conditions. Examples of this

are given below:




- used without further purification. A mixture of
3-(a- alkylarylidene)phthalide (0.019m0l) or 20 equrvaleﬁ?ﬂandﬂhﬁdrazrne
hydrate ( s heat ed under reflux for 18 hours then ﬁeg(ﬁﬁrﬁ ZQC The
resulting so | mas collected by filtration, washed well e noI and
air- dried to give thé desired conpound. 25 Further Derivatisation (a)
Denet hyl ati on of 4-(nethoxybenzyl) - 1(2F%@ghthalazinones BBr3 CH2CI 2 CH WO
02/ 36576 34 27 April 2005 PCT/ GB01/047 To a suspension of the
met hoxybenzyl pht hal azi none or equivalent (0.7 g; 2.65 mmol) in
di chl oronet hane (5 m) under nitrogen at roomtenperature was added a
sol ution of 5y boron tribromde in dichloronethane (1M 6 nm; 6.0 mmol).
The m xture s heated to reflux for 24 h; cooled and poured into sodium
hydr oxi de (10% 25 n13 The organic | ayer was penoved and the aqueous
| ayer acidified (HC)jjand the solid filtered offf. 40 (b) Derivatisation of
reo?solutron of the

4- (am nobenzyl)-1 al azi nonggy; To a stjr
or equLuﬁﬁénL_LO 6l g5.2N4 nmmol ) and triethyl am ne

am nobenzyl pht hal

(0.24 g; 2.4 15 1, 4-dioxan (50 m) s (added dropwi se the

el ectrophile (2.4 nmmol). The0@1xture was then heatetht O~ FeH ux for 2 h
cool ed and poured onto r (100 mM). The solid thén filtered of and
washed with water and ol before drying in va ;

To a stirred solution of the hydroxybenzylphthalazinone or

5 equivalent {(e.g. 164) (0.7 g; 2.79 mmol) and triethylamine
(0.28 g; 2.79 mmol) in 1,4-dioxan (40 ml) was added dropwise
acetyl chloride (0.2 ml; 2.79 mmol). The mixture was then
heated to reflux for 2 h, cooled and poured onto water (100-
ml). The solid was then filtered of and washed with water

10 and ethanol before drying in vacuo.

(ii)

=
2=
2
=z

87N 87 "
oy Focos! 5

A stirred suspension of the hydroxybenzylphthalazinone (1.36

15 g; 5.41 mmol), triethylamine (0.61 g; 6.00 mmol) and 4-
flﬁorobenzoyl chioride (0.86 g; 5.41 mmol) in dry 1,4-dioxan
{50 ml) was heated under reflux, with the exclusion of
moisture (CaCls), for 2 h and cooled to room temperature.
The reaction mixture was then poured onto water (250 ml) and

20 the solid filtered off. The crude solid was then boiled in
cyclohexane (10 ml), cooled and filtered off.




20 (c) Acylation of hydroxybenzyl pht hal azi nones The acylation is generally

carried out by the addition of the appropriate acid chl @riAgel 2095t he _

~ hydr oxybeweyhz¢8s0ht hal azi none under suitable conditions. %?%ﬁgi&ﬁ f this -
are given below. WO 02/36576 35 (i) 27 April 2005 PCT/GBB 4759 0 a

stirred solution of the hydroxybenzyl pht hal azi none or 5 equivalent (e.qg.

164) (0.7 g; 2.79 mmol) and triethylanins (0.28 g; 2.79 mmol) in 1, 4-di oxan

(40 m) was added dropw se acetyl chl or Ple (0.2 m; 2.79 mmol ). The

m xture was then heated to reflux for 2 h, cooled and poured onto water

(100 m). The solid was then filtered of and washed with water 10 and

et hanol before drying in vacuo. OH 4-F-CBH4000l A stirred suspension of the

hydr oxybenzyl ghihal azi none (1.36 15 g; 5.41 mmol), triethylanmne (0.61 g;

6.00 mml ) and 4 fluorobenzoyl chloride (0.86 g; 5.41 mml) in dry

1, 4-di oxan (50 m) Whs heated under reflux, wthjthe exclusion of

moi sture (CaCl2),4 >..h and cool ed to room miure. The reaction

m xture was then g onto materl& 50 m) a&d 20 Yhe solid filtered off.

The crude solid wa Fren boi | ed— xams m ), cooled and

filtered off. WD 02/ 36574 /ﬁ\

07 “CH,

5 A stirred suspension of hydfoxybenzylphthalazinone (0.70 g;
2.79 mmol) or equivalent, triethylamine (0.4 ml; 2.79 mmol)
‘and acetylchloride (0.2 ml; 2.79 mmol) in dry 1,4~dioxan (40
ml) was heated to reflux, with the exclusion of moisture
{(CaClz), for 2 h and cooled to room temperature. The

10 reaction mixture was then poured onto water (250 ml) and the
solid filtered off.

(iv}

H RECOCI

T
e
&

=

w
\
®

OH OCOR"

15

The appropriate acid chloride (0.24mmol) was. added to a

stirred solution of 4-(3~hydroxybenzyl)phthalazin-1(2H)-one
(50mg, 0.2mmol) or equivalent and triethylamine (33pl) in

20 1,4-dioxane (0.5ml) and the mixture was stirred at ambient
temperature whilst the progress of the reaction wes
-monitored by tlc. In some cases heating under fefluxrwas
necessary to force the reaction to proceed to completion.

Once the reaction was complete, the mixture was diluted with




PCT/ GB01/ 04729 5 A stirred suspension of hydroxybenzyl pht hal azi none (0. 70

g; 2.79 mol) or equivalent, triethylamne (0.4 m; 2.787#wol3005and

acetyl chiwoiodesx76. 2 mM; 2.79 mml) in dry 1,4-dioxan (40 p&iyzeBs7heated to
reflux, with the exclusion of noisture (CaCl2), for 2 h and cooled to room
. tenperature. The 10 reaction m xture was then poured onto water (250 mnl)
and the solid filtered off. OCORE 15 20,.Jhe appropriate acid chloride
(0.24mmol ) was. added to a stirred sol ut{on of

4- (3- hydroxybenzyl ) pht hal azi n-1(2H) -one (50 0,2mpl ) or uj vial.ent and
triethyl ami¥eee§rgndthe dP%%‘;%t (‘@%né’jt%%t%el‘?ﬁ%%‘%&’ﬁgasc%%ﬁer ed at
anbi ent -t efper 4UF Sk §twh ERe @ ROFIRSSaBhrdhed repeddwn yediummni tored by
tic. In sonme cases heating under reflux was necessary to force the

reaction tcclptoctée solebhpnedn@ndries cgPdreddts ssoéﬁrr‘?ﬁ’l%etw S the
m xture m%%bé)\%cﬁdlw LM, 02f§@5zés§&uéow§@"2p&?iﬁ0éél| +308bve the

PCT/ GB01/ 0 Ice-water and the product was extracted into ethyl acetate.
The exthactreasimedhedtert h Theuparéfiegtbousvaddraryiedl 9rF d&t%ol uti on and

dried (MySQ4). thep.the e enl I i Vas dhgok&si due was
purified topléf’e%r?ﬁ:éver géggl%eg%gg?é?. 5Tﬁgy%§?i i cagiﬁg% wasc_)car ried out. via
prepar at i vechcehetbBrEphy GefebionsiCCL8i nglamdonedng Chradhengr abhyieRnesi s

4p €18 CO'uggt#gERga&&%ghgn%rgkfﬁhggacetic acid and acetonitrile as
eluents.

10 .
(d) Derivatisation of 3-(aminobenzyl)} -1 (2H)phthalazinones

(i) ;

94
Z—Z
>
X

AENCO | P

m
Y
W

NH,

'i‘o a stirred seolution of the aminobenzylphthalazinone (160)
15 (1.00 g; 40 mmol) or equivalent in dry 1,4-dioxan (25 ml) at

40°C ﬁas added the appropriate isocyanate (40 mmol). The

mixture was stirred for a further 2 h, cooled to room

temperature and the solid filtered off.




bet ween aqueous trifluoroacetic acid and acetonitrile as TEWU .
Derivatisation of 3-(am nobenzyl)-1(2H)pht hal azi nones (|f H- N'Ar To
a stirredweahbsssen of the ami nobenzyl pht hal azi none (160) i)éT/GbOQ@;")gg 40
mol ) or equivalent in dry 1,4-dioxan (25 nl) at 40C was added t
appropriate isocyanate (40 nmol). The mxture was stirred for a further 2
h, cooled to room tenperature and the sgLid filtered off. 27 April 2005 .
WO 02/ 36576 38 '0" MCN PCT/ GBOL/ 04729 To a stirred solution of the

am nopht hal azi none (197)(1.00 g; 2.97 mmol) or equivalent in acetonitrile
(25 m) was added diglycolic anhydride (0.35 g; 3.00 mmol ). The m xture
was stirred{(at)roomtenperature for 1 h, and the solid filtered off. The
crude solid was dissolved in NaOH (10% 20 m) and filtered through
Celite. The aqueousgwas then acidified and the Bolid filtered off. 10

NHCORA 160 15 The apipropri ate a ride ) was added to a '
stirred squtionL tmé aninoben?ﬁip thalazi&o e 1@0 Q. 0% 02 mmol ) or

equi val ent and trilet byl amne (33 pt9”in 1,4-8 0

B > NH OH
MeCN -
. N/“j
N
NH, '::ID l\/o

To a stirred solution of the aminophthalazinone (197} (1.00
g; 2.97 mmol) or equivalent in acetonitrile (25 ml) was
5 added diglycolic anhydride {(0.35 g; 3.00 mmol). The mixture
| was stirred at room temperature for 1 h, and the solid
filtered off. The crude solid was dissolved in NaOH (10%; 20
ml) and filtered through Celite. The aqueous was then
acidified and the solid filtered off.

10
O (iid)
o) O
A
A
A " _R'cocl , N
l - -
.B /_N Et,N/ Dioxang B N _
NH, NHCOR"
- 160

15 The appropriate acid chloride (0.2mmol) was added to &
‘stirred solution of the aminobenzylphthalazinone 160 (0.05
g, 0.2 mmol) or eguivalent and triethylamine (33 ul) in 1,4-
dioxane (0.5 ml), the mixture was stirred at ambient
temperature for 18 hours, then it was diluted with water (10

20 ml). The product was collected by filtration, washed with

water (5 ml) and dried in vacuo to give the required'amide.




di oxane (0.5 m), the mxture was stirred at anbient te g(eqégg for 18
hours, then it was diluted with water (10 20 nl). The pr ef! col |l ected
by filtrakypbeassivgshed with water (5 nl) and dried in vacgeric®ogohdso t he
requi red amde. 27 April 2005 . WD 02/36576 39 (iv) 160 PCIT/ GB01/04729 A

m xture of the am nobenzyl pht hal azi none 160 (0.5 g, 2 nmmol) or equival ent
and 1, 4-dioxane (15 m) was stirred at ient tenperature until all of
the solid had dissolved (5- 15 m nutes).”"The appropriate isocyanate (2nmol)
was added, 10 the m xture was stirred at anbient tenperature for 2 hours,
then it was allowed to stand at anbient tenperature for 18 hours. The
resul ting sgi%p was col lected by filtration, washed well with water and
dried in vacuo to give the required ureido product. 15 (v) (a) H N, SR O
1/'-0 160 The appropriate sul phonyl chloride (1 mml) was added to a 20
.solution of the_am nobenzyl pht hal azi none 180 (0.25 g, 1 nmmol) or

equi valent in ridine (10 m), the stirre mxture was heated under

reflux for " then i f¥Es dilute kHwat er (200 m). The resulting
‘solid was c¢l [ected by—27Aprit—2605 2/ 34576 -
=N Dioxane B =
NH, \ﬂ/ R

160

A mixture of the aminobenzylphthalazinone 160 (0.5 g, 2
mmol) or equivalent and 1,4-dioxane (15 ml) was stirred at
ambient temperature until all of the solid had dissolved (5;
15 minutes). The appropriate isocyanate (2mmol) was added,
10 the mixture wés stirred at ambient temperature for 2 hours,
then it was allowed to stand at ambient temperature for 18
hours. The resulting:sdlid was collected by filtration,
washed well with water and dried in vacuo to give the
required ureido product.
15
() (a)

0 | o
A " RSO,CI A o
B ,,& Pyridine B =N | \
| " | e
: o
160

The appropriate sulphonyl chloride (1 mmol) was added to a

20 solution of the aminobenzylphthalazinone 160 (0.25 g, 1
mmol) or equivalent in pyridine (10 ml), the stirred mixture
was heated under reflux for 2 hours, then it was diluted

with water (200 ml). The resulting solid was collected by




- 40 PCT/ GB01/04729 filtration, washed well with water and 9ri€TEdd% vacuo to
gi ve the required sul phonam do product. (v) (b) 5 H N,Sﬁ ﬁ31, 160 The
appropri ajve @usglgonyl chloride (1 mml) was added to a S@b?kﬁﬁﬂmgﬁ9the
am nobenzyl pht hal azi none 160 (0.25 g, 1 10 nmol) or equival ent an
triethylamine (0.1 g, 1 mmol) in 1,4-dioxane (10 m), the stirred mxture
~was heated under reflux for 2 hours, thﬁ it was diluted with water (200
- m). The resulting solid was col |l ected @ filtration, washed well. wth
“water and dried in vacuo to give the required 15 syl hﬁnanido roguct. (e)
SynthesisofoQVrQ91Q%raW%Fh?geﬂe%%lﬂ%?%ﬁw%?eﬁ-??ﬂoaﬁg% z%?lvﬁﬁgﬁr Be (159)
(0.95 g; 5-@#&‘%? L8gdi Yeh. 4udbR¥Aan {89 Proames,added triethyl anine
(0.60 g; 5.97. muol ang t he am nobenzyl 27 April 2005 WD 02/ 36576
PCT/ GBO / 04729 41 pht hal azi none (1.50 g; 5.97 mmol) or equivalent. The
m xture ma§vz?gsed to reflux, with the exclusion of noisture (CaCl2), for
2 h and cool'ed To roomtenperature. The reaction m xture was then poured
onto waber (250 ml) and the 5 solid filtered off. (f) Synthesis of 239

O

: 0
A
_ A " RSO,CI o |
| e
L L N Et,N / Dioxane =N
' H
N. _R
" 55
, | | o
160

The appropriate sulphonyl chloride (1 mmol) was added to a

[re]

solution of the amincbenzylphthalazinone 160 (0.25 g, 1

10 mmol) or equiﬁalent and triethylamine (0.1 g, 1 mmol) in
1, 4-dioxane (10 ml), the stirred mixture was heated under
reflux for 2 hours, then it was diluted with water (200 ml).
The resulting solid was collected by filtration, washed well
with water and dried in vacuo to give the required

15 sulphonamido product.

(e) Synthesis of 227

O (8]

NH
‘ P & 4-F-C,H,COCI P

H

Z—Z

F

20 To a stirred solution of 4—fludrobenzoyllchloride (159}
{0.95 g; 5.97 mmol) in dry 1,4-dioxan (50 ml) was added
triethylamine (0.60 g; 5.97 mmol) and the aminobenzyl-




Ove OH To a stirred suspension of the benzyl oxymet hoxy- 19 . 2005

benzyl pht hal azi none (187)(5.00 g; 13.0 mmol) in dichloroneP ane (11.5 nm)

was addedwouigdesisni trogen, a solution of boron tribrom deptficeor/04729

di chl oronet hane (1.0 M solution; 4.4 m; 4.40 mol). The reaction m xture

was then heated under reflux for 24 h, cooled to roomtenperature and 15

poured into ice/water (250 m ). The m xture was then basified by the

addi tion of solid sodi um hydroxi de and t Het organi c | ayer renoved. The

aqueous 1| ayer nas t hen vvashedq%vm.th di chl oronet hane (3 x 50 m) and

aci dified witR-EHREERERRt bt $0197 Thed & GG et fequieradendt £ Theaghettusid h

20 wat er andvad rhebited. t@reribd, 3005 -+ 0 02436578, REF/, 729 42 (9)

Synt hesi s ofg%§ A stirred sugﬁéhsion of tﬁ%%£staf$}ﬁggﬁgﬁﬁéégé%onpound

(241) 5 (1. fgy;l,ﬂa. Pimfol) a8 §08drdt ten rePmhseoperatbreni Bbei n

di chl or onet hestg-{lo® M Iy : I to f 1l ux

for 8 h under nitro en.ﬁ:?"lrlljélé rvg%bcﬁ%r%mpn%@(%uc?g)r{gagg @%t\é%sc%éoﬁgkﬁso a\%{)ﬁihe

t enper atr e Dotk Ted PESce/ water (250 m ). The mixture was then

~basified by the 10 addition of solid sodi um hydroxi de and the organic |ayer

- renoved. The aqueous |ayer was then washed with dichloronethane (3 x 50
m) and aci dif) eWnkiestomerdifted HCL. The solid was filtered off,

washed with water and air- dried. 15 (h) Synthesis of 277 CO2Me

NH W
P BBr, in DOM P
i OMe ‘ OMe
OH

2=

v

To a stirred suspension of the benzyloxymethoxy-

10 benzylphthalazinone (187) (5.00 g; 13.0 mmol) in
dichloromethane (11.5 ml) was added, under nitrogen, a
solution of boron tribromide in dichloromethane (1.0 M
solution; 4.4 ml; 4.40 mmol). The reaction mixture was then
heated under reflux for 24 h, cooled to room temperature and

15 poured into ice/water (250 ml). The mixture was then
basified by the addition of solid sodium hydroxide and the
organic layer removed. The aqueous layer was then washed
with dichloromethane {3 x 50 ml) and acidified with

concentrated HCL. The solid was filtered off, washed with
20 water and air-dried.



A solution of the carboxylic acid (276) (8g, 0.028npl) i QTAﬁpr 2005
di chl or onet hane (240ml) was added dropw se at anbi ent teipe a%ure to a
stirred mygoRsff di cycl ohexyl carbodiimde (5.8g, 0.0288py)sBo1/04729
4- ('di met hyl am no) pyridine (0.2g, 0.0014nol), methanol (0.92g, 0.028nol)
and di chl oronmet hane 27 April 2005 . WO 02/36576 PCT/ GBOLl/ 04729 43 (40m ),
then the mxture was stirred at anbient tenperature for 18 hours and
filtered. The filter cake was washed witHh*< dichl or onet hane (280m ), the
filtrate and shings were _c i ned and the solvent was renoved in vacuo.
The resi due 5\&3@@5’@8‘?%% Wtﬁggt her (1000m ), the resulting precipitate
was renoved by filtration, then the ethereal filtrate was washed with
-saturat ed aqueous sodi um hydrogencarbonate solution (400nl), 1.5M
hydrochl oric acid (400m ), water (400m ) and saturated aqueous sodi um
chloride solution 10 (4@ ). The solution was dried(MSO4) and the
sol vent was renoved.injiacuo to give 277. (i) S
sol ution of the canb qHacid (27%% (3g,. OO
Nat anbi ent™"'3f r at

i @H di chl or onet hane
Q=& stirred m xture of

di cycl ohexyl carbodiimd
(0.08g, 0.5mml), aniline4AQ9%e O dnol) and dichlo

the mxture was stirred @ bi ent tenperature for 18§ rs and filtered.
The filter cake was washed~#& T di chl oronet hane (105 e filtrate and

washi ngs were conbi ned and the 25 solvent was renoved in vacuo. The residue

was diluted with ether (375m ), the resulting precipitate was renoved by
A stirred suspension of the starting methoxy-compound (241)

e (15m.), then

5 (1.50 g; 5.27 mmol) in a solution of boron tribromide in

dichloromethane (1.0 M solution; 12 ml; 12.00 mmol) was
heated to reflux for 8 h under nitrogen. The reaction
mixture was then cooled to room temperature and poured into
ice/water (250 ml). The mixture was then basified by the
10 addition of solid sodium hydroxide and the organic layer
removed. The aqueous layer was then washed with
dichloromethane (3 x 50 ml) and acidified with concentrated
HC1l. The solid was filtered off, washed with water and air-
_ dried.
15 '
fh) Synthesis of 277

O NH  MeOH/DCGI O NH
N DMAP =N
l COH [ CO,Me

A solution of the carboxylic acid (276) {8g, 0.028mol) in
20 dichloromethane (240ml) was added dropwise at ambient

temperature to a stirred mixture of dicyclohexylcarbodiimide
(5.8g, 0.028mol), 4-(dimethylamino)pyridine (0.2gqg,
0.0014mol), methanol (0.92g{ 0.028mél) and dichloromethane




filtration, then the ethereal filtrate was washed with tur;%ﬁ% aqueous
sodi um hydr ogencar bonate sol ution (150nl), 1.5M hydrochl f@“ (150m ),

water (15Qg@lodsérg saturated 30 aqueous sodium chloride spipiipafleddorOm ) .
The solution was dried (MgSO) and the solvent was renoved in vacuo to

give 27 April 2005 . WD 02/36576 44 278. (j) Derivitisation of 197 RNI 1
N.RN2 5 NH PCT/ GB01/ 04729 3-Chl or onet hyl benzoyl chloride (0.56g, 3nmol) was
added to a 'stirred solution of 197 (1g, %%nnl) and triethylam ne 10
- (0.4nmL) in 1,4-dioxane (50ml), the m xture was stirred at anbient

t enper at ur e K'&)@mh hotlreD thennikxtwes Was usbiryrd At Wikl eptobpmyerare

broduct was ex}ragtegi B! 98! byl careat erné3cx1 0MMdaxd eagohNEd it act s

were-dried ( and t sol vent was renoved I n vacuo. The residue was
triturated 161w1<hrmeth@naehé8@lsb) m fhet felhoeteorndi oasharysi vere ed

(Celite), cvelabexaneshOAL) HA5A00Ge SOoLDS T XYUEARIRSyalLovEd.Lo

cool to anbié enperature. I ng SO col | ected
filtrati bn awdsddiktdted wéthoetbeglwboagml), the resultlng preClpltate

(chl or onet hy| nor. n 1- oxo 2
05/ 36576 PCITRBOIFHATSS 48 EOLHERRSPRonERST) Baararlae tt SohtPans; "ag s
solid, mpt.washed with saturated aqueous sodium hydrogencarbonate ]
' solution (400ml), 1.5M hydrochloric acid (400ml), water
(400ml) and saturated agqueous sodium chloride sclution

10 (400ml) . The solution was dried (Mg804} and the solvent was

removed in vacuo to give 277.

(i) Synthesis of 278 ' _

0 o}
' NH  PhNH,/DCCI O
| ——
v DMAP Z
O CO,H O CONHPh

A.solution of the carboxylic acid {276) (3g, 0.0lmol) in

H

Z—Z

15

dichloromethane (90ml) was added dropwise at ambient
‘temperature to a stirred mixture of dicyclohexylcarbodiimide

20  (2.2g, 0.0lmol), 4-(dimethylamino)pyridine (0.08g, ©0.5mmol),
aniline (0.9g, 0.0lmol)} and dichloromethane (15ml), then the
mixture was stirred at ambient temperature for 18 hours and
filtered. The filter cake was washed with dichloromethane
(105ml), the filtrate and washings were combined and the

. 25 solvent was removed in vacuo. The residue was diluted with
ether (375ml}), the resulting precipitate was removed by
filtration, then the ethereal filtrate was washed with
saturated agueous sodium hydrogencarbonate solution (150ml);
1.5M hydrochloric .acid (150ml), water (150ml) and saturated

“30 aqueous sodium chloride solution (150ml). The solution was

. dried {(MgS0,) and the solvent was removed in vacuo to give




117-122C. A mixture of 3-(chloronethyl)-N-[2-norpholino-35 @&m 005
oxopht hal azi n- 4-yl net hyl ) phenyl ] benzam de (0. 664, 1.35nnnr), t%e '
appropri aye p3BEs1e(27mmol ) and 1, 4-di oxane (50nml) was heapggdaeizg ef | ux
for 2 hours, cooled.to anbient - tenperature and diluted wth water (100m)
to precipitate a sticky solid. The aqueous |ayer was renoved by
decantation 10 and the residual solid was extracted into ethyl acetate (3 x
50m ). The conbined extracts were washed #th water (50M ), dried (MySOH4),
- then the solyent was renoved in vacuo. The residue was triturated with hot
t ol uene (50 %V?; the hot solution was separated by decantation from
insoluble 15 material, cyclohexane (50 mM) was added, and the m xture was
allowed to cool to anbient tenperature. The resulting solid was collected
by filtratiofj)wAshédiicatdpnl efetdhe (30n) and dried in vacuo to give
the desired compound. 20 (k) Synthesis of 265 197 265 25 4-Chl orobutyryl
chloride (1.26g, 8.9nnn|) was addéd? o a stiéred solution of 197 (3g,
8.9nmmpl ) and triet ylanine(mﬁp. 8.9mml ) iy 1, 4-di oxane %50m ), the

m xture was _stilred,at anbi ent nper attfg #Org2 hours en it was
diluted with : Om y5—ecaustng—a st #7 April 2005 WO
02/ 36576 PCT 4Y29 46 HshbdYioxapat e.
decantation, and |he res%&ge was triturated
(100m ). The hot soO S separated from a
sol vent was renoved acuo. The residue

removed by
\cetate
i due, and the

197

RN1RN2NH
Dioxane . -

N1

N
-z

T
o}
Z—1
/

RNZ

 3~Chloromethy;benzoyl chloride (0.56g, 3mmol) was added to a
‘stirred solution of 197 (lg, 3mmol) ahd triethylamine
10 (0.4ml) in 1,4-dioxane (50ml), the mixture was stirred at
ambient temperature for 2 hours, then it was diluted with
water (100ml). The product was extracted into ethyl acetafe
(3 x 50ml), the combined extracts were dried (MgSQ4) and the
solvent was removed in vacuo. The residue was tiiturated
15 with hot toluene (50 ml), the hot solution was filtered
(Celite), cyclohexane (50 ml) was added, and the mixture was
allowed to cool to ambient temperature. The resultihg solid
was collected by filtration and dried in vacuo to give 3-

(chloromethyl)—NL[Z—mofpholino-S—(l—oxophthalazin-4—




S was triturated with cycl ohexane (50ml) and the resulti QgApﬁPédd?s was
coll'ected by filtration and dried in vacuo to give

4- chl or o-wo[@2msssysphol | no- 5- (1- oxopht hal azi n-4- vyl et hyl ) peefddopaings am de.
10 Use The present invention provides active conpounds, specifically,
active in inhibiting the activity of PARP. The term "active," as used
herein, pertains to conpounds 15 which a capabl e of inhibiting PARP
activity, and specifically includes both Conpounds with intrinsic activity

Unemoel ves exAMsPEvE) BRPEYE) BapBtioef IRCI2E: pUPL 2 o8 SR EElBini ch may

conveni entl yjhe-useecin order to assess the PARP inhibition offered by a
particul ar conmpound is described in the exanples below 25 The present
invention further provides a nethod of inhibiting the activity of PARP in

a cell, conpgisi opt-aat.i j Wit ha iLvecampunt of an
active conp%uﬁggggf%ngaEIéegﬁg?hgeﬁg&%ggy—gzgﬂ%?%%§£%¥¥cglﬁ§ accept abl e
conposi t bon. o8uphthadezhod4ngymbehpl hphesgl ] banz80idet (0. 669 nlvBmmoEby

crarple:, 2 SHIR! BpBLoB kiR PTRND P50y 20000, A oo
t hose cells Pbatededpdés 2éfApri Eo2005hou¥®, 026356d 6t CIMLBOAL 04729 47
cxanples of Lebbesho I ATaYNL o PN SRRLL ol (el eo bn B, cettatn LI
influence onsthekgekbsidlhi shemygbeous layer was removed by decantation
10 and the residual solid was extracted into ethyl acetate (3 x
'50ml). The combined extracts were washed with water {50ml),
dried (MgSO4), then the solvent was removed in vacuo. The
residue was triturated with hot toluene (50 ml), the hot
solution was separated by decantation from insocluble
15 material, cyclohexane (50 ml) was added, and the mixture was
| allowed tec cool to ambient temperature. The resulting solid
was collected by filtration, washed with cyclohexané {30ml)
and dried in vacuo to give the desired compound.
20
(k) Synthesis of 265

© CICO(CH,),Cl

Et,N / Dioxane
NH, NHCO(CH,),Cl
197 ' 265

25 4-Chlorobutyryl chloride (1.26g, 8.9%mmol) was added to a
stirred solution of 197 (3g, 8.%mmol) and triethylamine
(0.%g, 8.9mmol) in 1,4-dioxane '(50ml), the mixture was
stirred at ambient temperature for 2 hours, then it was

diluted with water (100m1),.¢ausing a sticky semisolid to




used as a prognostic or diagnostic marker of the efficacy;qf riléqb% conpound
in nmethods of treating a patient carrying cells of the sa cellTular type.
The ter mwDreeassTent , " as used herein in the context of tpesiGeidode
condition, pertains generally to treatnment and 10 therapy, whether of a
human or an aninmal (e.g. in veterinary applications), in which sone
desired therapeutic effect is achieved, for exanple, the inhibition of the
progress of the condition, and includes a reduction in the rate of
progress, i f er r i o) f the 15 .

condi ti on, Z%g@%%ﬁjég%égf he%%n%ﬁ?%%g @?ge%ﬁ ?r"ey}% lgésnﬁg\}e%rlg%h FE T Hsur e
(i..e. prophyhastitheizecaldeoesiwes utetitudieed erinll ddjunsittiy hsacsegt der ei n

relates to th of t unds in conjunction with kno

t-her apeutic &gObn%g)n’s. Eﬁ%hﬁﬁgasﬁ% '%C?Iﬁa%ascﬁ?ﬁgogﬁn%e# e’g’f%sa%fl V%déb]aend/ or
i oni si ng radrasidme asamdethe nsdéhecht edd srerdmexfedli {4 eredbo. canser-d s
Active cpnpounds, may . al so.be, used cell culture additives 25 to inhibit
PARP, fo$ ex%ﬂ%l%?lgﬁr%éﬁgrw% %Xéih@ﬁﬁﬁﬂ?iéipmﬁﬂI%PQ(FWﬁuﬁﬁ?Q}Rﬁﬁﬁ(n
ioni sing radsali®nvds ead MBediSed by VELTOratAidn \ehE B d8n MRYcdd S Rewsed
as part of ap in vitrg 230 assay, for_exanple, in order to determ ne

whet her a cahdf R EC TS 2 TROFRIRY e P pEhetsapthahaz it drent with the
conmpound in y&m@%ﬂyuupﬁghfﬁqﬁdtggggg&gg02/36576 PCT/ GB01/ 04729 48

Adm ni.stration The active conpound or pharnaceutical conposition
conprising the active conpound nmay be adm nistered to a subject by any
conveni gt rggdk e of adm ni stration, whether system cally/ '

The present invention provides active compounds,

specifically, active in inhibiting the activity of PARP.

The term "active,” as used herein, pertains to compounds

15 which are capable of inhibiting PARP activity,'and
specifically includes both compounds with intrinsic activity
(drugs) as well as prodrugs of such compounds, which
prodrugs may themselves exhibit little or no intrinsic
activity. | |

20
One assay which may conveniently be used in order to assess
the PARP inhib%tion offered by a particular compound is

described in the examples below.

25 The present invention further provides a method of
iﬁhibiting the activity of PARP in a cell, comprising
contacting said cell with an effective amount of an active
compound, preferably in the form of a pharmaceutically
acceptable composition. Such a method may be practised in

30 vitro or in vivo.

For example, a sample of cells may be grown in vitro and an
active compound brqught'into contact with said cells, and

the effect of the compound on those cells observed. 2As



5 peripherally or at the site of desired action, includingA ?ﬂ 20dgot limted
to, oral (e.g. by ingestion); topical (including e.g. transdernal

i ntranasawp @@giar, buccal; and - sublingual); pul nonary (;@T@B()p/mng

i nhal ation or insufflation therapy using, e.g. an aerosol, e.g. through
mouth or nose); 10 rectal; vaginal; parenteral, for exanple, by injection,

~ i ncludi ng subcut aneous, intradermnal, intrﬁguscular i ntravenous,
intraarterial, intracardiac, intrathecal, *'intraspinal, intracapsular,
subcapsul ar, intr orblt i ntyape eri t oneal |ntratracheal subcuti cul ar,
15 intraarti &FHP, e?ut?f EFherhr aﬂ“ﬂ"‘é’gt S FeRehd Sfifecseda igepot |

for exanpl e, cheuhanaaieskinyObel detarnsaslar | Whef@etﬁébh%%.vga}éoﬁﬁoﬁnd
'eukaryote an anj nal a vertebrate _animal, a mamml , _a rodent

gui nea pi g, aShdrdst tose¥ertapn Andlusere’ pir the G@iésratﬁéﬁs@¥Y gﬁnlne

(e.g. a dOg)msé@Eb@”% ETgnodtadt br QQHQH%sEQCQmanQQr%?)th@ BEERBLEY of
siman (e.g. a nonkey or_ ape), a nonkey mar noset, baboon), an ape

(e.g. gord || &hecKompavase 1norehgedangt tgﬁ@%éﬁy aopaiikokasarzg§ing cells

- Fornul at i ons o AMile dianel $.cRQ%3LR € Egr the active conpound to be
adm ni stered alone it 1s pre erab? to present it as a pharmaceuti cal

conposition (e.g., fornmulation) conprising at 30 | east one active conpound,

as def i ned abqye, tagefhet, it e GHPGEU LRl apgept abl e

" e I a
carriers, adjuvants, EXCIpIeﬁ€ ,%% Gen e%FBEIers u ers, bilisers,
preservatlvei;ehmbngcantspddmicnhepemnaensagenmehﬂlynumntreatmEDSeaﬁ&IIIed

Lothe aid 208 0B oAkl N8 LNBLARRULLCaR" AR TmAR" (L. 50020 P 021 30310
applications), in which some desired therapeutic effect is
achieved, for example, the inhibition of the progress of the
condition, and includes a reduction in the rate of progress,
a halt in the rate of progress, amelioration of the

15 condition, and cure of the condition. Treatment as a

prophylactic measure (i.e. prophylaxis) is also included.

The term “adjunct” as used herein relates to the use of
active compounds in conjunction with known therapeutic

20 means. Such means include cytotoxic regimes of drugs.and/or
ionising radiation as used in the treatmént of different

‘cancer types.

Active compounds may also be used as cell culture additives
25 to inhibit PARP, for example, in order to radio-sensitize
cells to known chemo or ionising radiation treatments in

vitro.

Active compounds may also be used as part of an in vitro
30 assay, for example, in order to determine whether a
candidate host is likely to benefit from treatment with the

compound in guestion.




prophyl actic agents. Thus, the present invention furthernggﬁigﬁ%
phar maceutical conpositions, as defined above, and nethods™of naking a 5

.pharnaceu@bgﬁ}6$@nposition conprising adm xi ng at |east OPErcRGihMS
compound, " as 3e i ned above, together with one or nore pharmaceutically

acceptable carriers, excipients, buffers, adjuvants, stabilisers, or other
materials, as described herein. 10 The term "pharnmaceutically acceptable"
as used herein pertains to conpounds, nmatérial s, conposi tions, and/or
dosage fornms which are, within the scope of sound nedical judgenent,
suitabl e for AMRENLStE@AHX with the tissues of a 15 subject (e.g., hunman)

W t hout excessi.v .Cl I Lar [ s Q) . Or ;
oy ol om o o BodeL dofporkk bt bhatnaBLLEL LT LERAARSEL 0N cOPELping
rati o. Each ¢de isativexcopironnd gruy. beusdrahdsthyed” socepsubiectihyt dvy

sense of bei ng, coMpalbl & il e t%%m&}:lg%‘cgégfibﬂgr%ﬂieﬁflé? gg?g&ﬁiégifw ation.

Sui tabl e carriers, excipients, etc ouhd in stan
phar macedt i c@lertightesalflgr caxaripltde RémengfodesirPHarntitent i totlSdirgcest

18t h edition, k_Rubli shing_2 npan Easton,. Pa-, .1990,.. The .
: fornulationsrﬁgsﬁﬂﬂﬁggﬁééﬁ?l%rﬁg g%égénﬁgdlPﬁegﬁ%Pn?doggﬁég?%rﬁ%%%%u%%§gbe
prepared by any.nairawedsieseldl kdowranasalheoanlael phatadigyanduch nmet.hods
i nclude the st .0f 3Q.bringing intg association._the active co und with
the carr 1 or SRORGUE FRLIETBHY 06 Bor BYateBaloryofnbF carEng EraLror
general-, the themagyatising,akt gir epakedobylynif gl Meyiratgh hohtWedel Nose) ;
bringing1into assqci atign the active conpound with liquid carriers or
finely difvi dé@d@liid VeRimadris Prepresgly| togosxample, by injection,

including subcutaneous, intradermal, intramuscular,
intravenous, intraarterial, intracardiac, intrathecal,
intraspinal, intracapsular, subcapsular, intraorbital,
intraperitoneal, intratracheal, subcﬁticular,

15 intraarticulax, subarachnoid, and intrasternal; by implant

of a depot, foxr example, subcutaneously or intramuscularly.

The subject may be a eukaryote, an animal, a vertebrate
animal, a mammal, a rodent (e.g. a guinea pig, a hamster, a
20 rat, a mouse), murine (e.g. a mouse), canine (e.g. a deg),
feline (e.g. a cat), equine (e.g. a hdrse), a primate,
‘simian (e.g. a monkey or ape), a monkey (e.g. marmoset,
" baboon), an ape {e.g. gorilla, chimpaﬁzee, orangutang,
gibbén), or a human.
25

Formulations

While it is possible for the active compound to be
administered'alone, it is preferable to present it as a
pharmaceutical composition (e.g., formulation) comprising at
30 '~ least one active compound, as defined above, together with
one or more pharmaceutically acceptable carriers, adjuvants,
excipients, diluents, fillers, buffers, Stabilisers," -
preserfatives, 1ubricahts,‘or other materials well known to

those skilled in the art and optionally other therapeutic or




WO 02/ 36576 PCT/ GB01/ 04729 50 both, and then if necessary §pﬁghﬂ% t he
product. Formulations may be in the formof |iquids, solugi ) :
suspensi og®.028R84Si ons, elixirs, syrups, tablets, |osengegcrdofiihss:
powders, capsules, cachets, pills, anpoules, suppositories, pessaries,
oi ntnents, gels, pastes, creans, sprays, msts, foans, lotions, oils,
bol uses, electuaries, or aerosols. 10 Fornul ations suitable for oral
admi nistration (e.g., by ingestion) may B& presented as discrete units
such as capsules, cachets or tablets, each containing a predeterm ned
amount of t hpraphikacgsmpadattsas a powder or granules; as a solution or
suspension in an aqueous or non 15 aqueous liquid; or as an oil-in-water
liquid emulsion or a water-in-oil liquid enulsion; as a bolus; as an

el ectuary; - Bhuas &hpapreseAtt abventiay Berithde byovbdeenpharaicerbbsal
e.g., 20 conpr LQn _or L.di;ng. ti LIy _w,t r essory
ingredients.g@%ﬁégégéggsfg%ﬁegggﬁagabgggﬁgpaﬁﬁg H%gﬂgggp?ggég%gﬁgnga

sui t abl e5macphaembhenadtiile conppseiihdonncoapkieénf| adnngifigr at siehsasone
powder or granul.es, optionall ixed with one or -e_binders (e.qg.

Povi done. gerBrine seMeolBis L Perraed tPaicahPREThon, BRhr ahy | verHgFe
ce: : u: ose); b}lhma&ﬁogidhumgn‘ﬁ&céﬁtgblel aahrgi_ers, negcopiysta) | boefers,
cel lul ose, cal.ci um hydrogen,phosphate); ubricants (e.g., nesj u
Crearate. t andiugApEEa) TSR RARREr Ry orbed noERTars s as AEEF oLt
cross-1inkedn3@epgvi done, cross-1inked sodi um carboxynet hyl cell ul ose);
surface-active or dispersing or wetting agents,(e.g., sodium |auryl

sul fate}0 and preservatives (e.g., nethyl p-hydroxybenzoate, propyl

p- hydr oxybenzgat @ e r80FPh£rREb&lrically acceptable” as used herein

pertains to compounds, materials, compositions, and/or

dosage forms which are, within the scope of sound medical
judgement, suitable for use in contact with the tissues of a
15 'subject {e.g., human} without excessive toxicity,
irritation, allergic response, or other problem or
complication, commensurate with a reasonable benefif/risk
ratio. Rach carrier, excipient, etc. must also be
"acceptable” in the sense of being compatible with the other

20 ingredients of the formulation.

'Suitable carriers, excipients, etc. can be found in standard

‘pharmaceutical texts, for example, Remington’'s

Pharmaceutical Sciences, 18th edition, Mack Publishing

25 Company, Easton, Pa., 1950.

The formulations may convenlently be presented in unit
- dosage form énd may be prepared by any methods well known in
the art of pharmacy. Such methods include the step of
30 bringing into association the active compound with the
carrier which constitutes one or more accessory ingredients.
In general, the formulations are prepared by uniformly and
intimately bringing into aSsociatién the active compound

with liquid carriers or finely divided solid carriers or



Mol ded tablets nmay be nade by nolding in a suitable ”HCh59$|%7(€Bri| 2005
WO 02/-36576 PCT/ GB01/ 04729 51 a m xture of the powdered conﬁou% noi st ened

wi th an.iglhbedzs qui d diluent. The tablets may optionallypgpg b B8, or
scored and may be fornulated so as to provide slow or coﬁ?r%ﬁ@gd rel ease

of the active conpound therein using, for 5 exanple, hydroxypropyl nethyl
cellulose in varying proportions to provide the desired rel ease profile.
Tablets may optionally be provided with 2% enteric coating, to - provide
release in parts of the gut other than the stomach. 10 Fornul ati ons
‘suitabl e forP®ehi card dehfmi 5 ragronsey gshapinanserperducht r anasal ,

ocul ar, buccal, and sublingual) may be fornulated as an oi ntnent, cream
suspension, lotion, powder, solution, past, gel, spray, aerosol, or oil.
Al ter nat i vel Jormulathenathay bayleohpei Serm phtbhaeids, 1sodnetenng such as

a bandage or I I i eg Wi I V. un QE?
optionally one ‘or %%ﬁ%gbiéﬁg%%%ﬁgé'o?f%??ﬁ%htsfrﬁgéhﬂfg§?%ﬁg'sgg?a & % or
topi cal adm gratwles orpdwdehe, 20apout s nchciet s osehbks, canpeoudéng t he

active compouynd i n. flavored basis, usuall ucr n Ci [
ragacanth SWeReTHferl e flrdiiese AN edimetie ReaReRherr i
such as gel atprawnd gl yices | fivamos, sletbses andi bradbaluses, abetbuwashes,
conprising the activelconpound in a suitable 25 liquid carrier.

For nul ati ons®5uTTaBT2 For topical administration to the eye also include

eye drops wherein the active conmpound is dissolved or suspended in a

suitable carrier,_ especiall n, 30_aqueous solvent for the active conpound.
Fornulaf@onsF%{WQ%ﬁﬁ ?%rs%%gg?l%dﬁ?ﬁi%??gi?é#ﬁn%ﬁﬁﬁ%ﬁ+P?hée'g'f by

ingestion) may be presented as discrete units such as
capsules, cachets or tablets, each containing a
predetermined amount of the active compound; as a powder or
granules; as a solution or suspension in an aqueous or non-
15 aqueous liquid; or as an oll-in-water liquid emulsion or a
water-in-oil licquid emulsion; as a bolus; as an electuary;

or as a paste:.

A tablet may be made by conventional means, e.g.,

20 compression or molding, optionally with one or more
accessory ingredients. Compressed tableﬁs may be prepared
by compressing in a suitable machine the active compound in
‘a free-flowing form such as a powder or granules, optionally
mixed with one or more binders (e.g., povidone, gelatin,

25 acacia, sorbitol, tragacanth, hydroxypropylmethyl

' cellulose); fillers or diluents {e.g., lactose,

microcrystalline cellulose, calcium hydrogen phosphate);
lubricants (e;g., magnesium stearate, talc, silica);
disintegrants (e.g., sodium starch glycolate, cross-linked

30 povidone, cross-linked sodium carboxymethyl cellulose);
surface-active or dispersing or wetting agents . (e.g., sodium
-lauryl sulfate); and preservatives (e.g.,‘methyl
p-hydroxzybenzoate, propyl p-hydroxybenzoate, sorbic acid).
Molded tablets may be made by molding in a suitable machine




carrier is a solid, include a coarse powder having a patticl.e,Size, for
exanple, in the range of about 20 to 27 April 2005 VE)02F35§9§KRBZ'

PCT/ GBA / about 500 m crons which is adm ni stered,, ner in
whi ch snt}gégi%gﬁs?gken, i.e., by rapid inhalation through ?%%BG%EQ%??%assage

froma container of the powder held close up to the nose. Suitable
formul ations wherein the carrier is a 5 1liquid for admnistration as, for
exanpl e, nasal spray, nasal drops, or bySherosol adm nistration by
~nebul i ser, include aqueous or oily solutions of the active conpound:

For nul at i onsa s xtibte ¢5Hrthdnpavderedi ormbyundadhstemned 19i thcdmdendiose

presented as r ray o] SSuri . pac ith the use of a
sui tabl e projbe gc%tc?fféﬁlgg'asTlglécﬂ%ﬂg%%%lgfrﬁ%ér%ﬁg}ﬁ%%t%y%e coated o
tri chl or of | usconed hame, magi bbof oxrmel abéd uos ot hamepreat dons hwxb e, or

. other suitab 15, Fornmul atjons suitable for topical.adm pistration
via the ski%g?%%$%§%dof%%ﬁ%ﬁ?s?gc#%%ﬁ@?t%ﬂ% %ﬁmﬁ%?%ésﬁh%W@ﬁP W¥_MIM a9 i n

an oi nt ngnt , etdep et i Nedeorppyody hiythppteolbhlysdeienphoypsgwi th either a

paraffinic or_a Al ternative t he active

t 20, m i bl i nt t. b . )
conpounds nRFPHE Jg‘{’rt’r?llE‘ir’légil)ﬁl‘ieg{;]g%ﬁ%%%g‘iﬁr%}?@?%-%?@l%r eatiPrils®.

If desired, hde GsuEONS1PHABE ?fo%h@e@r@@@m bas eeifBYrid NEb4EEng f Of o exanpl e,
at | east about 30% w w of a polyhydric_ alcohol, i.e., an al cohol having
two or nore PRV THteRpe 28 RAUERS RF prlepyIeheogrgk obhaputhmestomaeh of
mannitol, sorbitol, glycerol and polyethyl ene glycol and m xtures
thereof, The topical formulations may desirably include a conpound which
enhancek® absopHtv bt pnperet tapionfof torical administration (e.g.,

transdermal, intranasal, ocular, buccal, and sublingual) may
be formulated as an ointment, cream, suspension, lotion,
powder, solution, past, gel, spray, aerosol, or oil.
Alternatively, a formulation may comprise a patch or a

15 dressing such as a bandage or adhesive plaster impregnated
with active compounds and optionally one oxr more excipients

or diluents.

Formulations suitable for topical administration in the
20 mouth include losenges comprising the active compound in a
| flavored basis, usually sucrose and acacia or tragacanth;
pastilles comprising the active compound in an inert basis
such as gelatin and glycefin, or sucrose and acacia; and
mouthwashes comprising the active compound in a suitable

25 1iquid carrier.

Formulations suitable for topical administration to the eye
also include eye drops wherein the active compound is
dissolved or suspended in a suitable carrier, especially an

30 aqueous solvent for the active compound.

Formulations suitable for nasal administration, wherein the
carrier is a solid, include a coarse powder having a

particle size, for example, in the range of about 20 to




active conmpound through the skin or other affected areas.,,3 | es of
such dernmal penetration enhancers incl ude dinethylsulfo%y&grgﬁgﬂfelated

anal ogueswo\ihghs7or mul ated as a topical emulsion, the oi |l y-plagsfolsy
optionally conprise nmerely an emulsifier (otherwi se known as 27 April 2005

WO 02/ 36576 PCT/ GB01/ 04729 53 an enulgent), or it may conprises a mxture
of at least one emulsifier with a fat or _an oil or with both a fat and an
oil. Preferably, a hydrophilic enulsifier32s included together with a
| i pophilic emulsifier which acts as a 5 stabiliser. It is also preferred to
i ncl ude bot h2aeubi POGnBigreas. wirbget heradnheisheredf ferthy manmenrimi t hout
stabiliser(s e he.so- | e mul g4, f yi = he 0 her
with the oi |*%ﬂ‘$‘o?ﬂ?§? %%kgaﬁ%l‘f o5 0V BY| YaPla 8 %??%?ﬁégo?%}fl\%é% e
whi ch fornms afeabdipgsdegpefsed a0cphbsinef ¢ohethe epowdler nkidichsse Supt abl e

enul gents and.e S| stapj.}li | JTyeen . Sp 80, _cetostearyl
al cohol , nyp?%tgyéaﬁgg 6I,gg#§§§%§Ifg%%ﬁ%%?%éggt%hgg%l%ogﬂﬁn??Eﬁﬁ%ﬁ 1s 8
sul phat €5 TheighbiicEoof adbisiistabltkoni s, ofof a¢sahple | heasal naphedyon i s

based on achigyin he desifyed_cosnetic.properties ince the, solubility
of the aCtiv%ég%%pgﬁéﬁgrngﬁDé¥ BT8P k&Y 105 Eatﬁgézbynnfﬁéh%ﬁﬁ?éuticaI
emul si on forimt¢htdenaquagubeoresyly | ewlufdheiss tbe eheamehosl ebmseiiabl y be

‘a non-greasy, non 20 staining and washabl e product with suitable
consistency to avoid | eakage fromtubes or other containers. Straight or

branched chafsrmuDaoions cibeshle afFky|adtll StedeloRsodi inhsoadi fate,
| socety stearaie progglene gl ycol diester of coconut fatty acids,
i soprop ¢ mHRs %@%,t@ §|p5$%%gggd as an aerosol spray from a

pressurised pack, with the use of a suitable propellant,
such as dichlorodifluoromethane, trichlorofluorcmethane,
dichoro-tetrafluoroethane, carbon dioxide, or other suitable
gases.

15
Formulations suitable for topical administration via the
skin include ointments, creams, and emulsions. WhenA
formulated in an ointment, the active compound may
optionally be employed with either a paraffinic or a water-—

20 miscible ointment base. Alternatively, the' active compounds
may be formulated in a cream with an oil-in—water cream
base. If desired, the aqueous phase of the cream base may
include, for example, at least about 50% w/w of a polyhydric
alcohol, i.e., an alcohol having two or more hydroxyl groups

25 such as propylene glycol, butane-1,3-diol, mannitol,
sorbitol, glycerol and polYethylene,glycol and mixtures
thereof. The topical formulations may desirably include a
compound which enhances absorption or penetration of the
active compound through the skin or other affected areas.

30 Examples of such dérmal penetration enhancers include

dimethylsulfoxide and related analogues.

When formulated as a topical emulsion, the oily phase may

optionally comprise merely an emulsifier (otherwise known as




25 isopropyl palnitate, butyl stearate, 2-ethylhexyl pal Ei?tAatrif 0 a bl end
of branched chain esters known as Crodanol CAP may be usedP % ast three

bei ng pref@ydigsgsters. These may be used al one or in coppridolffe
depending on the properties required. Alternatively, high nelting point 30
|'i pids such as white soft paraffin and/or liquid paraffin or other m neral
oils can be used. Fornulations suitable for rectal admnistration may be
presented as a suppository with a suitabl®3base conprising, 27 April 2005
WO 02/ 36576 PCT/ GBO1/ 04729 54 for exanple, cocoa butter or a salicylate.
Formul ati ons?RFTRHIEor Yaghhdreademnstses jomiyute oprasddadt ame

ies, t - f | ati
pessaries, GPDSBEISF OABh oS DAL QTP A a%réaqf;?rhcf Lpns

containing in addition to the active conmpound, carri
in the art td*be BipFopbhie.a Furdindeitilohs auitsbiief drs parcinididl

adm ni strati d€n i i t4.0n0, 1 ncl.udi ng _cut aneoys, subcut aneous,
i nt ramuscul a??gi nt rav%%ouségnlﬁ%% erenrﬂa S,l%r%lgmg’blcgh 2%y
non- aquedus §ERbhiger pyrbyels falem mtefatmed rjedddndes Pait ehs oshi Ghdmay

cont ai n antis oxidant r preservatives, stabidisers, bacteriostats,
and sol ut es %01?% J 1??%%%]?& ﬁceh?f of i sai'tqaioerF f@ot"’&ﬁ%c Qf R ) 0od of the
i nt ended r ectiletd s ents Jagueseu siparithen GR-aBUARUS cihAlH1 1 reH RGNS 12906 iy ch
'nay.includevéﬂf '%Héfi qﬁggépd .thg%&ﬁnin%iagents, and | i posones or
ot her ni cropar ic[ﬁga 6 g@s Swiidh e di@in &Ko WPatger seheaddesound
to bl ood 20 esoripunnitsy arimhend bapiee w@ﬁ%ﬂ&orﬁéamlee%ﬂg Sﬂis%]%%:?%d _

odi u

|sotonuﬁ)vegﬁ%ﬁ§m%9r use in sych formuyl ati ons include I"ori de

| nj ection, SHUGER™ G LS .

Suitable emulgents and emulsion stabilisers include Tween
60, Span 80, cetostearyl alcohol, myristyl alcohol, glyceryl
monostearate and sodium lauryl sulphate. The choice of

15 suitable oils or fats for the formulation is based on
achieving the desired cosmetic properties, since the
solubility of the active compound in most oils likely to be
used in pharmaceutical emulsion formulations may be very
low. Thus the cream should preferably be a non-greasy, non-

20 staining and washable product with suitable consistency to
avoid leakage from tubes or other containers. Straight or
branched chain{“mono— or dibasic alkyl esters such as di-
isoadipate, isocetyl stearate, propyleﬁe glycol diester of
coconut fatty acids, isopropyl myristate, decyl oleate,

- 25 isppropyl palmitate, butyl stearate, 2-ethylhexyl palmitate
or a blend of branched chain esters known as Crodamol CAP
may be used, the last three being preferred esters. These
may be used alone or in combination depending on the
properties required. Alternatively, high melting point

.30 lipids such as white soft paraffin and/or liquid paraffin or

other mineral oils can be used.

Formulations suitable for rectal administration may be

presented as a suppository with a suitable base comprising,




Ringer's Injection. Typically, the concentration of the zﬁgbhmﬁmgonpound I n
the solution is fromabout 1 ng/m to 25 about 10 g/m, for exanple from
about 10 Wwe¢ilet@ about 1 g/m . The fornul ati ons may be ppesgHee7hN
unit-dose or nulti-dose seal ed containers, for exanple, anpoules and
vials, and may be stored in a freeze-dried (lyophilised) condition
‘requiring only the addition of the sterile liquid 30 carrier, for exanple
water for injections, imediately prior P4 use. Ext enpor aneous i nj ection
sol utions and suspensions may be prepared fromsterile powders, granules,
and tabl et s. foroPHEMRLBoNSORRY BULLRYt RE RoFRLSLYLRE6s0oMes or ot her

m croparticul ate systens which are designed to target the 27 April 2005 .

WD 02/ 36576 PCT/ GB01/ 04729 55 active conpound to bl ood conponents or one or

‘or e or gans. Fpogudatipnswispiteblepfeacivagedathatmappstpritara Beyages of the
5 active co nd .C Lt 1.QNns IS act.hyve un an
vary fronlpgpgg%gﬁFg pgfig%EQ%EgFgKNF%&ESESfhggggggﬁaﬁbgééagggﬁggf A8
general | $ i neol sprafe fbamadeaitngnef conftaihéwngl iof addétapeutioc thenetiive

agai nst ‘any rji del ri .si.de _ef fect f the at.nen f the
present 10 Fﬁééﬁﬁﬁgﬁ.s$%§ g%#%é%é% §s%§§ %8@3? ﬁﬁl%ﬁ eS%%dkénBS vari ety
of factors iapbudpmdatkut not linmted to, the activity of the particular
conmpound, the route of administration, the time of adm nistration, the
rate of excretion of the conpound, the duration of the treatnent, 15 other

drugs, conpowagsnlandons Batieabaks fosegaranteeabi aanionstaadibhe (agg. , sex,
wei ght, Bond'tion“ g%neral, ggalth, and prior nedical history of the
pat i ent 10ThePYarBdRE P oAPEEHEIRAD CHOBRECHF s aBHPRPSRPROMS Wi | |

Jintramuscular, intravenous and intradermal), include aqueous
and non—aqueous isotonic, pyrogen-free, sterile injection
solutions which may contain anti-oxidants, buffers, )
preservatives, stabilisers, bacteriostats, and solutes which
15 render the formulation isotonic with the blood of the
| intended recipient; and aqueous and non-agueous sterile
suspensions which may include suspending agents andr
thickening agents, and liposomes or other microparticulate
systems which are designed to target the compound to blood
20 components or one or more organs. Examples of suitable
isotonic vehicles for use in such formulations include
Sodium Chloride Injection, Ringer’s Solution, or Lactated
‘Ringefs Injection. Typically, the céncentration of the

active compound in the solution is from about 1 ng/ml to
25 about 10 pg/ml, for example from about 10 ng/ml to about

1 pg/ml. The formulations may be presented in unit-dose or
multi-dose sealed containers, for example, ampoules and
vials, and may be stored in a freeze-dried (lyophilised)
condition requiring only the addition of the sterile liguid

30 carriex, for example water for injections, immediately prior
to use. Extemporaneous injection scolutions and suspensions
may be prepared from sterile powders, granules, and tablets.
Formulations may be in the form of liposomes or other

- microparticulate s?stems which are designed to target the




ultimately be at the discretion of the physician, althoug?ﬁgp erally the
dosage will be to achieve |local concentrations at the si action which
achi eve t Lred effect w thout causing substantial h

deleteriaﬁéog? deffects. 25 Adm nistration in vivo can b@ée #buﬁﬁﬁ)in one
dose, <continuously or intermttently (e.g., in divided doses at
appropriate intervals) throughout the course of treatnent. Methods of
deternmining the nost effective neans and #@esage of administration are well
known to those of skill in the 30 art and will vary with the formnul ation
used for thea@pyvetdenppurgote bicefdeconpeapytst e paeger Bere dEIAYS.
treated, and the subject being treated. Single or nmultiple

admini strations can be carried out with the dose |evel and pattern being
sel ected by Pbesageeating phyS|C|an 27 April 2005 . WD 02/ 36576

PCT/ GB01/ 047 ln.g u I h e ¢o und s in
the range o?g %gg% ?%Oggsf ou Eéggn§p§g§sﬁg%gér§ﬁ$§%gé Ogegg t of the
" subj ect Pper daylva%eompbhndactand componmﬂibﬁs5cempahs;ngnthstattlweodrug,

or the like, the a unt adnlnlsgered ﬁ ﬁlate on, the bgsis.of t he
parent conpGUHRCARAS s 0P He VALY UAFOTePRhicEE bR BE&HSPE i nBPEGERYNINT
proporti onat €hy. oﬁelﬁanthesageDaialTben@ﬁapmynﬂﬁvolvéhthh bhBaftingtofes
‘are shown |n Tab e 1l gﬁ%ﬁ a nu rea£e£ than 100 were sgnthesised
accordi ng tot2€h egﬁ%tﬂ sFeEe4aPBH ég BBSEIL PHBIRRELr 4B¥efi85i PN data
fol | ows. Thedé@@@@ﬂﬂ@ﬁs'Ql&ébéﬁfécﬂstBfatﬂénﬁﬁéatﬁéﬁtbhaﬁ the 190868t
‘avallable from Maybri dge 8 Cornwal |, UK. Route 1
10 invention. The selected dosage level will depend on a
variety of factors including, but not limited to, the
activity of the particular compound, the route of
administration, the time of administration, the rate of
exXxcretion of the compound, the duration of the treatment,
i5 other drugs, compounds, and/or materials used in
combination, and the age, sex, weight, condition, general
health, and prior medical history of the patient. The
amount of compound and route of administration will
ultimately be at the discretion of the physician, although
20 generally the dosage will be to achieve local concentrations
at the site of action which achieve the desired effect
_Without causing substantial harmful or deleterious side-

‘effects.

25 Administration in vivo can be effected in one dose,
continuously or intermittently (e.g., in divided doses at
appropriate intervals) throughout the course of treatment.
Methods of determining the most effective means and dosage
of administration are well known to those of skill in the

30 art and will vary with the formulation used for therapy, the
purpose of the therapy, the target cell being treated, and
the subject being treated. Siﬂgle or multiple
administrations can be carried out with the dose level and

pattern being selected by the treating physician.




(-A-B- = benzene ring) 20 126; Ar = 4-chl orophenyl YieIdQT %%zégg.

218 220C, SH 4. 30 (2H, s), 7.30 (4H, s), 3675 8. 0? (a; 2% . 25-8.45 (1H
-12. 404l mz (MH+ 271 (1009 273 (359 ' 9=

4- brompﬁ‘ggﬁ:jsg(%%eld 59% mpt. 232-235C SH 4.40 (2H, 5), ?’%%{’gﬁ? d 3

8.7 Hz), 7.45 (2H, d, J 8.7 Hz), 7.60-7.95 (3H m, 8.25-8.45 (1H, m,

12.40 (1H, br s); m z (N%FD+ 314 (100%, 316 (95% . 30 131; Ar =

- 1-naphthyl Yield, 58% npt. 228-231C, 8H 4680 (2H, s), 7.25-8.50 (11H m,

12.50 (1H, br s); mz (N%FD+ 287 (100% . 27 April 2005 WD 02/36576

PCT/ GB01/ 04729 57 132, Ar 4-fl uorophenyl Yield, 54% npt. 194-197C, SH

4.30 (2H, s); N H ) T 25
(1H, %) 5°) Tpl otekat, & SH % tgbngébf§ F% the ac% v 508%ﬁ%“56 & Ity

- (MFH) +. 255 @hﬁ@%}ofla&puﬁr1904pq9t60&bbhtn250Ymg|ﬁer6§%logﬁhm E86y1960 SH
3.70 (3H, s) 10 6.85 (2H, d, J = 8.5 Hz), 7.30 (2H d, J =
8.5 Hz), U61§%@00€3ﬁhenfubsefg peasdpyn,  Wpereotbe echivier coppomnd is
15, B o s mmig s s Sy, 0020
'8.25-8. 45 (1ﬂdm#plstfzeéoi@lﬁal§m1§rednpn theHp2sis50f( theYpareat; Ar =

2- quorqphenﬁbmpound and so the actual weight to be used is increased

proportionately.

10 Synthesis Data

The compounds of which the structures are shown in Table 1,

- with a pumber greater than 100 were synthesised according to
the synthesised routes above - the characterisation data )
follows. The compounds in Table 1 with a number less than

15 100 are available from Maybridge plc, Cornwall, UK.

Route 1

{(-A-B~ = benzene ring)

20 126; Ar = 4-chlorophenyl
Yield, 31%; mpt. 218-220°C; &y 4.30 (2H, s), 7.30 (4H, s),
7.75-8.00 (3H," s§), 8.25*8.45 (l1H, m),-12.40 (1H, br s); m/z
(MHHY T 271 (100%), 273 (35%).

25 129; Ar = 4-bromophenyl
vield, 59%; mpt. 232-235°C; 8y 4.40 (2H, s), 7.30 (2H, d, J
= 8.7 Hz), 7.45 (2H, d, J = 8.7 Hz), 7.60-7.95 (3H, m),
8.25-8.45 (1H, m), 12.40 (1H, br s); m/z (M+H)* 314 (100%),
316 (95%).

30 |
131; Ar = l-naphthyl
Yield, 58%; mpt. 228-231°C; -8y 4.80 (2H, s), 7.25-8.50 (11H,
m), 12.50 (1H, br s); m/z (M+H)* 287 (1003).




.20 Yield, 85% npt. 235-238C;, SH 4.40 (2H, s), 7.10-7.452&?§hi%éq$,
7.70-8.05 (3H, m, 8.25-8.45 (1H, m, 12.40 (1H br s) 255

(1009 . Mgdi2h¢s7e 2- met hoxyphenyl 25 Yield, 74% npt. 158Pé-§,@§01/&h|2§3 70

(3H s), 4.25 (2H, s), 6.70-6.95 (3H, nm), 7.10-7.35 (1H m, 60- 7. 95

(3H m, 8.45-8.55 (1H, m), 11.15 (1H, br s); mz (MH) + 281 (1009 . 145:

Ar phenyl 30 Yield, 85% npt. 201-204C, SH 4.45 (2H, s), 7.20-7.45 (5H,

m, 7.75-8.00 (3H, n), 8.25-8.45 (1H, m),>12.40 (1H, br s); mz (MH+

237 (100% . 27 April 2005 WO 02/ 36576 PCT/ GB01/ 04729 58 151; Ar =

4-1 odophenyl Yield, 86% npt. 233-236C, 6H 4.20 (2H, s), 7.15 (2H, d, J =

8.2 Hz), 7. 6Q3ﬁ2khrdz 4 flgogogg avl- 75-7.95 (3H, nm), 8.25-8.45 (1H n),
12.15 (1H, br 55; 62 100@6. 5 159; Ar = 4-am nophenyl Yield,

28% npt 2331@3@£258%14mﬂ5 (Qﬁﬂ 537°&. 8ﬁ @23b $2H, §)507CZH (du,Jd7 &1

Hz), 7.00 (2H _d, J =71 7.75- 7 n; 8.25-8.45 (1M M,

12. 50 (1H, bF )% Hglhr 102?N4$§$'d25§'Tl@O@@HZhﬁ 26~ E- 30 afiBophbny

Yiel d, 95% 760 1 4g 1 5. !
(3ﬁ » 608gp75 -4 @%Ffﬁﬁi §r17%_§5(§Fh53k1%6 0P, (?i{g%rélﬁ% ?ﬁ 35; amﬁg
(MrH) + 252 (%ﬁ%b% $§3:(180%2 -2- net hyl phenyl Yield, 72% npt. 201- 204c 8H
2.15 (3H, s), 4.10 (2H, s), 6.95-7.25 (4H, n), 7.80-7.95 (3H m,

8.25-8.45 (1H, m, 20 12.25 (1H, br s).
_ 138; Ar = 4-methoxyphenyl

Yield, 66%; mpt. 194-196°C; 6y 3.70 (3H, s), 4.50 (2H, s},
10 6.85 (2H, 4, J= 8.5 Hz), 7.30 (2H, d, J = 8.5 Hz), 7.70-
8.00 (3H, m), 8.25-8.45 (1H, m), 12.50 (1H, br s); m/z
_(M+H)“ 267 (100%) - '

139; Ar = 4-methylphenyl

- 15 Yield, 80%; mpt. 205-207°C; 8 2.15 (3H, s), 4.25 (2H, s),
7.00-7.30 (4H, m), 7.60-7.95 (3H, m,), 8.25-8.45 (1H, m),
12.60 (1H, br s); m/z (M+HE)* 251 (100%).

141; Ar = 2-fluorophenyl
.20 Yield, 85%; mpt. 235-238°C; 84 4.40 (2H, s), 7.10-7.45 (4H,

m), 7.70-8.05 (3H, m), 8.25-8.45 (1H, m), 12.40 (lH, br s);
m/z (M+H)* 255 (100%). )

142; Ar = 2-methoxyphenyl

25  Yield, 74%; mpt. 158-160°C; &y 3.70 (3H, s), 4.25 (2H, s),
6.70-6.95 (3H, m), 7.10-7.35 (1H, m), 7.60-7.95 (3H, m),
8.45-8.55 (1H, m), 11.15 (1H, br s); m/z (M+H)™ 281 (100%).

145; Ar = phenyl

30 Yield, 85%; mpt. 201-204°C; 8y 4.45 (2H, s), 7.20-7.45 (5H,
m), 7.75-8.00 (3H, m), 8.25-8.45 (1H, m), 12.40 (1H, br s):
m/z (MHH)™ 237 (100%). ' '




177; Ar = 4-pyridyl Yield, 40% npt. 214-216C, 8H 4.25 (%? Eﬁ’% 45 (2H,
d, J =5.7 Hz), 7.75-7.95 (3H, n), 8.25-8.45 (1H, m), é‘? 25 d, J =

5.7 Hz), W @BefrdH br s); mz (MrH) + 238 (100%. 178; Perceaypihd dY'
Yield, 62% npt. 196-199C. SH 4.30 (2H, s), 7.25-7.45 (1H, 'm, 7.80-7.95

(4H, n), 8.25-8.45 (2H, m), 8.55 (1H, s), 30 12.15 (1H, br s): mz (MH)+
238 (100% . 27 April 2005 . WO 02/36576 PCT/ GB01104729 59 180; Ar =

3, 4- net hyl enedi oxyphenyl Yield, 59% npt.5225-228C;, 8H 4.25 (2H, s), 6.00
(2H s), 6.85-7.00 (3H, m, 7.70-7.95 (3H m, 8.25-8.45 (1H m), 12.25
(1H, br s); #&bi;(MeHr+4-28doph6089). 5 186 Ar 3-chl or ophenyl i eId 69%
npt. 192-194C, 8H 4. 30 (2H, % 7, 30-7 s), 7.75-8.00 (3H,

8. 25-8. 45 (1ifllePﬁir §0360MPLH, 2BP-4$6 Crm(fza élM‘EPi) {2Hp78) ¢ 130%p, (273 @35% 10

187; Ar = 3-bhepzyl gxy- 44 h h ny Yi gl % 71 H 3 60
(3H s). 4.20 on T&] 7780 SRy 88 82LY 57D 98 }Eé ﬁ
7.75-8.00 (Bl.—|25n§3 48 2BHG. &b, (124,15) (1H2.B59 $1H mbz $1)HHD772 3(&9} H)1+)0°)15
371(100%.. 191; Ar = 3-(trifluoronethyl)phenyl Yield, 71% npt. 195-198C;
8H 4.30 (2H, s), 7.50- 8.00 (7H, n), 8.25-8.45 (1H, -m), 11.60 (1H, br s):
mz (MH) +. 388; 28z (200%mih8gheAyl= 3-fl uorophenyl Yield, 70% npt.
187-190C, 8H 4.30 (2H, s), 6.90-7.45 (4H, , : .
: Yield, 28%; mpt. 233-236°C; 64 4.15 (2H, s), 4.85 (2H, s),
6.50 (24, 4, J= 7.1 Hz), 7.00 (2B, 4, J= 7.1 Hz), 7.75-
7.95 (3H, m), 8.25-8.45 (iH, m), 12.50 (1H, br s8); m/z

10 (M+H) " 252 (100%).

- 160; Ar = 3-aminophenyl
Yield, 95%; mpt. 178-180°C; &y 4.15 (2H, s), 5.00 (2H, br
s), 6.35-6.55 (3H, m), 6.80-7.05 (1H, m), 7.75~7.90 (3H, m),
15 §.25-8.40 (1H, m); m/z (M+H)" 252 (100%).

163; Ar = 2-methylphenyl
Yield, 72%; mpt. 201-204°C; &z 2.15 (3H, s), 4.10 {(2H, s),

| ©.95-7.25 (4H, m), 7.80-7.95 (3H, m), 8.25-8.45 (1H, m),
20 12.25 (1H, br s).

‘177; Ar = 4-pyridyl

Yield, 40%; mpt. 214-216°C; 8y 4.25 (2H, s), 7.45 (2H, @, J

= 5.7 Hz), 7.75-7.95 (3H, m), 8.25-8.45 (1H, m), 8.55 (2H,
25 d, J=5.7 Hz), 12.00 (1H, br s); m/z (M+H)* 238 (100%).

178; Ar = 3-pyridyl
Yield, 62%; mpt. 196-199°C; & 4.30 (2H, s), 7.25-7.45 (lH,

m), 7.60-7.95 (4H, m), 8.25-8.45 (2H, m), 8.55 (1H, s),
30 12.15 (1H, br s); m/z (MtH)* 238 (100%). '




M. 7.75-8.00 (3H M), 8.25-8.45 (1H m), 12.30 (1H br 2), %ﬁ)d?z ( MiHH) +
255 (659 . 193: Ar = 3-phenoxyphenyl Yield, 52% npt. fRH2%0 4. 20

(2H, s), woARmés7s0 (9H, n), 7.75-8.00 (3H, m, 8.25-8. 45péi,UBom4,72912.00
(1H, br s); 30 mz (MH)+ 329 (45% . 194; Ar = 3-benzyl oxyphenyl Yield,
83% npt. 177-180C, 8H 4.20 (2H, s), 5.00 (2H, s), 27 April 2005 WO

02/ 36576 PCT/ GB01/ 04729 60 6.80-7.50 (9H m, 7.75-8.00 (3H, m, 8.25-8.45
(1H, m, 12.00 (1H, br s). 198; Ar 3- an?no- 4- t hi onor phol i nophenyl 5
Yield, 6% t. 235-238C, 8H 2.75 (4H br s), 2.95 (4H, br s), 4.10 (2H,
s), 4.65 (2H; 89) Ag, 503648@eGBHﬂen?d1¢XY5h8DﬁD (3H n) 8.25-8.45 (1H, m,

12.50 (1H, (1009 10 202 4-di fl uorophenyl
Yield, 70% %ﬁ?qél8% f91@Pt6k§352%2§ 4g35’ 1260 ? 56 PBH(2Hy , ),

7.75-8.00 (3 2 802538, 45 (1
(1009 . 15(2gg8gk? §03§g?tr§}g-gbgg%7|%?ngg%ékwl Yue?sDé %SN&%Q+IE6B 270G,

6H 2. 75 (4H, 18r28) (18, 1br(8k; MmAz $Y+H) 7. 261(2H00§y 6.85 (1H, d, J = 8.15
Hz) , 7.45 (1H, dd, J = <2 Hz and 8.15 Hz), 7.75-8. 00 (3H, m, 8. 25-8. 45
(1H, m, 12.50 (1H, s); mz (I\/H—I)+' 351 (100% . 20 211; Ar = 3-bromophenyl
Yield, 80% &B6; Agg-zezchlsrbpheﬁyle s) 7.20-7.60 (4H, nm), 7.75-8.00
(3H, m, 8.25-8.45 %1H n) 12 40 mz (MH+ 316 (950 and 318
(100% . Yield, 69%; mpt. 192-1 4°c, "4.30 (2H, s), 7.30-7.50 (3H,
s), 7.75-8.00 (3H, m), 8.25-8.45 (1H, m), 12.60 (1H, br s);
m/z (M+H)" 271 (100%), 273 (35%).
10 '
187; Ar = 3-benzyloxy-4-methoxyphenyl
 Yield, 51%; mpt. 150-152°C; & 3.60 (3H, s), 4.20 (2H, s),
5.05 (2H, s), 7.30-7.50 (3H, s), 7.55 (5H, s), 7.75-8.00
(3H, m), 8.25-8.45 (1H, m), 12.50 (1H, br s); m/z (M-H)*
15 371(100%).

191; Ar = 3-(trifluoromethyl)phenyl
Yield, 71%; mpt. 195-198°C; 8y 4.30 (2H, s), 7.50- 8.00 (7H,

m), 8.25-8.45 (1H, m), 11.60 (1H, br s); m/z (M+H)™ 305
20 (100%).

"192; Ar = 3-fluorophenyl
Yield, 70%; mpt. 187-190°C; &y 4.30 (2H, s), 6.90-7.45 (4H,

~m), 7.75-8.00 (3H, m), 8.25-8.45 (1H, m), 12.30 (lH, br s);
25 wm/z (M+H)}* 255 (65%).

193; Ar = 3-phenoxyphenyl
Yield, 52%; mpt. 146-148°C; & 4.20 (2H, s), 6.80-7.50 (OH,

m), 7.75-8.00 (3H, m), 8.25-8. 45 (1H, m), 12.00 (1H br s):
30 m/z (M+H)}' 329 (45%) .

194; Ar = 3-benzyloxyphenyl
- Yield, 83%; mpt. 177-180°C; 8 4.20 (2H, s), 5.00 (2H, s},




25 222; Ar = 4-benzyl oxy- 3- met hoxyphenyl Yield, 29% npt %X%q ] 8H 3. 60
(3H, s), 4.10 (2H, s), 5.00 (2H, s), 6.60-6.95 (3H, 2?

7.75-8. 00wo(3Hs57@) . 8. 25-8.45 (1H, 1), 12.50 (1H, s); mzPém;lﬁ},mﬂgys 30
(100% . 27 April 2005 WD 02/36576 PCT/ GBO1/04729 61 241; Ar =

4-fl uor o- 3- mret hoxyphenyl Yield, 55% npt. 211-214C; 3H 3.80 (3H, s), 4.25
(2H, s), 6.75-7.25 (3H, m, 7.75-8.00 (3H, n), 8.25-8.45 (1H, n), 12.50
(1H, s); mz (M:H +. 285 (100@6 5 248 Aﬁo— 2-fl uorophenyl Yield, 86%

npt. 234-236C; 8H 4. 30 g % 7.00-7.45 (4H, m, 7.75-8.00
(3H, n) 8. 288078 - P91 (ORy | m)127565(§H005X3 m B) ( M H 3-8 285 (1@0%@1 10 249;
Ar = 2-pyridyb. MbekgH 84% sypt. 180-184C, 8H 4.45 (2H, s), 7.10-7.45 (2H, -
n, 7.50-8.00 (4H, n), 8. 25 8.45 (1H, m, 8.45-8.55 (1H m, 12.50 (1H,

s); mz (MH)+. 238 (100% . 15 266; Ar = 2-phenylethyl Yield, 9% mpt.

121-126C 0400 by 250 (A0UPHL L Vo il Mo boXyPIETYI 20 i el 0
| 2ngegﬁyﬁs (liiesh, @k% ﬁb%F02352§38€@8%% pUrEt Yan, Reut 8) 2 2598791nR bE

s), 4.10 (2H, s), 4.65 (2H, s), 6.50-6.85 (3H, m), 7.75-8.00
(3H, m), 8.25-8.45 (1H, m), 12.50 (1H, s); m/z (M+H)* 353
(100%) .

10 202; Ar = 3,4-difluorophenyl
Yield, 70%; mpt. 186-181°C; &y 4.25 (2H, br s), 7.00-7.55
(3#H, m), 7.75-8.00 (3H, m), 8.25-8.45 (1H, m), 12.50 (13,
s); m/z (M-H)* 271 (100%).

15 204; Ar = 3~hitro~4~pyrrolidinophenyl
Yield, 1%; mpt. 268-270°C; & 2.75 (4H, br s), 3.10 (4H, br
s), 4.10 (2H, s), 6.85 (1H, d, J = 8.15 Hz), 7.45 (1H, dd, J
= <2 Hz and 8.15 Hz), 7.75-8.00 (3H, m), 8.25-8.45 (1H, m),
12.50 (1H, s); m/z (M+H)™ 351 (100%).

20
| 211; Ar = 3~bromophenyl.
Yield, 80%; mét. 199-202°C; 8y 4.35 (2H, s), 7.20-7.60 {4H,
m), 7.75-8.00 (3H, m), 8.25-8.45 (1H, m), 12.40 (lH, s); m/z
(M+H) " 316 (95%) and 318 (100%).
25

222; Ar = 4-benzyloxy-3-methoxyphenyl

Yield, 29%; mpt. 173-175°C; 84 3.60 (3H, s), 4.10 (2H, s),

5.00 (2H, s), 6.60-6.95 (3H, m), 7.40 (5H, s), 7.75-8.00

(3H, m), 8.25-8.45 (1H, m), 12.50 (1H, s); m/z (M+H)* 373
30 (100%).




Yield, 5% over 7 stages; mpt. 215-217C, 8H 2.20 (3H, s), 3H, s),
4.40 (2H, s), 7.10 (4H, s), 7.40 (1H, dd), 7.70-7.90 (zﬁ7ﬁwr' 12. 60
(‘1H, br : M-H) +. 281 (100% purity). 30 Route 3 (- ene
ring) Inﬁﬁ?#%%%%ﬁe conmpound: di net hyl 3-oxobenzo[c]furan- fb§§mgp9??;2005 WO
02/ 36576 PCT/ GB01/ 04729 62 yl phosphonate Yield, 90% mpt. 95-96.5C 283;

Ar = phenyl, RL1 = propyl Yield, 49% over 2 stages; mpt. 158-159C, 5n 0.90
(3H, t), 1.0-1.5 (2H, m, 1.8-2.5 (2H, mp1 4.40 (1H, t), 7.12-7.4 (5H m,

7.5-7.9 (3H m, 8.4-8.6 (1H M and-12.0 (1H, br s); mz (MH +. 279 (98%
purity). 284zafieund £O4b§1aoZbi3nhétﬁbggﬁﬁeﬁ§&rS of diastereoi soners);

Ar CORL1 = 2-net hyl i ndanone 10 Yield, 46% over 2 stages; mpt. 204-206C, 8H

0.70 and 1.10iel@H, 52%x mpL.22513244C3H,6aB,. 80. 3GHand)5. B.@QBH,(28,xsd), 6. 8-

Z'BzggH(lg%%)pu85F§§§ é?hz Bérri 2?(ékb9téﬁgo|§ neg §%H§58§8é§%Arnifpggﬁ;?,

R'1 = methyh2Yeel d1a50%) ovayz2 (3+HYES ;288 AtLO0RG9- 171C, 5H 1.60 (3H, d),
4.80 (1H_ q), 7.1-7.4 (54, m, 7.7-7.9 (3H m, 8.25-8.4 (1H m and 12.7
(1H, br § mz (MH) + 251 (100% purity). 20 Further- derivatisation (a)

248; Ar = 2-fluorophenyl

Yield, 86%; mpt. 234-236°C; 8 4.30 (2H, s), 4.65 (2H, s),
7.00~7.45 (4H, m), 7.75-8.00 (3H, m), 8.25-8.45 (1H, m),
12.50 (1H, s); m/z (M+H)* 255 (100%).

10
249; Ar = 2-pyridyl
- Yield, 84%; mpt. 180-184°C; 6y 4.45 (2H, s), 7.10-7.45 (2H, -
m), 7.50-8.00 (4H, m), 8.25-8.45 (1lH, m), 8.45-8.55 (18, m),
12.50 (1H, s); m/z (M+H)™ 238 (100%).
15

266; Ar = 2-phenylethyl
Yield, 9%; m.pt. 124~126°C; m/z (M)* - 250 (70% purity).

276; Ar = 3-carboxyphenyl _

20 Yield, 59%; m.pt. 277-280°C; 8 4.40 (2H, s), 7.3-8.0 (7H,
m), 8.1-8.4 (1H, m) and 12.60 (1H, s); m/z (M+H)* 281 (88%
purity) .

Route 2

25 279; R” = 4-methyl
Yield, 5% over 7 stages; m.pt. 215-217°C; 8y 2.20 (3H, s),
3.80 (3H, s), 4.40 (2H, s), 7.10 (4H, s), 7.40 (1H, dd),
7.70-7.90 (2H, m) and 12.60 (1H, br s); m/z (M+H)* 281
(100% purity). |

30
Route 3
{-A~-B—- = benzene ring)

- Intermediate compound: dimethyl 3~oxobenzo[c]furan—lf




164; 4-hydroxy Yield, 99% npt. 231-234C, 8H 4.15 (2H, s)z,n(q,éﬁsg%d,sz, d, J
L AToNg

25 = 8.0 Hz), 7.10 (2H, d, J = 8.0 Hz), 7.80-7.95 (3H, m 245 (1H,
m, 12.50wOkei3ewy; Mz (MrH)+ 253 (100% . 165; 3-hydroxypdireisdiof8so npt.
198-201C;, 5H 4.15 (2H, s), 6.50-6.80 (3H, 30 m), 6.95-7.10 (1H, m,
7.80-7.95 (3H, n), 8.25-8.45 (1H, ), 12.50 (1H, s); mz (MH) + 253

(100% . 27 April 2005 WD 02/ 36576 PCT/ GBO1/04729 63 (b) 166; R' =

4-NHC(=0)CH3 Yield, 57% npt. 267-271C, 3F22.00 (3H, s), 4.25 (2H, s),
7.25 (2H, d, J = 7.7 Hz), 7.55 (2H d, J =77 Hz) 7.75- 7.95 (3H m,
8.25- 8. 45 (1¥!Phpsriopgteltiedyl, $#9%50m¢pH, BP-96)5° iz (M-H)+ 294 (1009 .
167: R = 4- ubl@,(ﬁg) =PBh¥h§|lg1 R&?%P%tp 3293-296C;, 8H 4. 25 (2H, s),
7.20-8.00 (12H, '~ 10 m). 8.25:8.45 (fH ", 10.15 (1H, s), 12.50 (1H, s):
mz (MrH) +- Y3564, 100%) ovk&92 Rtaged;NHCHe0) 1Bsthbeny) & b o 7294, "t
232-235C, 8H 4,25 (2H, s). 7.00:7,45 (3H 15 m, 7.55-7 65 (2H m,
7.75-7.95 (5P-|,'Oﬁi; g.(28:gMg d1f-2mp, (2Hp md, (4HAO0sY1HI2tHe (1l-7hA $$H,m 2
(MtH)  +- 5362m3 ( 160%-7 . 37Q3uR" nF, 3sNECE=8) 14af | Mer aRAeRyl oYiiehd, ,68%) . npt.
257-261C; 3H 21.(25 (2H, sQ, ?.03-7.5qc(é4a,ﬂ5210 n ,%&5@-2892%%8@@#?’10. 15
(1H, s), 12.307( {M+Hpr %7;9 n98% EWMKHILE) -374 (100% . 171; R' = 3- NHC(=0) Ph
Yield, 78% npt. 261-264C, 8H 4.25 (2H, s), 7.05-7.95 (12H,. 25 nj,- 10.05
(1H, s), 12.50 (1H, s); mz (MH + 356 (100%.

284 (found to be a 7:1 mixture of pairs of

diastereoisomers); ArCOR™ = 2-methylindanone

10  Yield, 46% over 2 stages; m.pt. 204-206°C; &y 0.70 and 1.10
(3#, 2 x d), 2.5-3.4 (3H, m), 4.50 and 5.1 (1H, 2 = d), 6.8-
7.3 (4H, m), 7.95 (3H, s), 8.3-8.5 (1H. m) and 12.5 (1H, br
s); m/z (M+H)" 277 (100% purity over 2 pairs of

diastereoisomers).
15
285; Ar = phenyl, R = methyl
. Yield, 50% over 2 stéges; m.pt. 169~171°C; 6y 1.60 (3H, 4),
4.80 (1, q), 7.1-7.4 (5H, m), 7.7-7.9 (3H, m), 8.25-8.4
(1H. m) and 12.7 (1H, br s); m/z (M+H)™ 251 (100% purity).

20 )
Further derivatisation |
(a) o
164; 4-hydroxy

| Yield, 99%; mpt. 231-234°C; 8 4.15 (2H, s), 6.60 (2H, d, J
25 = 8.0 Hz), 7.10 (2H, d, J = 8.0 Hz), 7.80-7.95 (3H, m),
8.25-8.45 (18, m), 12.50 (1H, s); m/z (M+H)* 253 (100%).

165; 3~hydroxy
Yield, 68%; mpt. 198-201°C; &y 4.15 (2H, s), 6.50-6.80 (3H,

30 m,}), 6.95-7.10 (1H, m), 7.80-7.95 (3H, m), 8.25-8.45 (1H,
m), 12.50 (1H, s); m/z (M+H)* 253 (100%). -




172; R' = 3-NHC(=0)CH3 Yield, 55% npt. 270-272C, 5H 2.0 7(3HI%}\,1<%;b 4.25
(2H, s), 7.00-7.50 (4H, m), 7.75 (3H s), 8.25-8.45 (1H27THP"&%B0. 30 (1H

$), 12.5Qublyebg S); mz (MeH)+ 294 (100%. 233; R’ = 3%?)%?9%%5)%

Yield, 82% mpt. 150-154C.; 8H 0.90 (3H, t), 1.50-2.25 ( 11 2005
WO 02/ 36576 PCT/ GBO1/ 04729 64 m), 3.20-3.55 (1H, m), 4.25 (2H, s), 7.0-7.90
(12H, m), 8.25-8.45 (1H, m), 9.95 (1H, br s) and 12.50 (1H, br s);

(MtH) +. 398 (88% purity). mz (c) (i) 179g3Yield, 45% npt. 161-164C, 5H
2.15 (3H, s), 4.25 (2H, s), 6.90-7.35 (4H, m, 7.75-7.95 (3H, s),
8.25-8.45 (1lHp)m), 12.50 (1H, br s); mz (MrH)+ 295 (100%. 10 (c) (ii)
212; Yield, a%%; mpt . 184-187C, 8H 3.55 (2H, s), 7.10-7.50 (6H, ),
7.75-8.05 (3M86m) R'g=14-BEE=P3afs ), 12.55 (iH, s). 15 (c) (iii) 213;

L B2 ey 7 TR 00 TPy 2873874 S 20 0ny Frpods” tapb HEl o8 ()
(iv) 289;’RE7;25-@gH,9d,ﬁb2=iNﬁﬂbﬁz)407.5§uwbﬁy é95%©= 29@:&5£,=7.75~

o e PR (O i Lbs7p-Bosb s m "o 0 RIRPVLS, PBOUBYARTRY
2- (4- et hoxyghengxy) -(beai) ¢+ gphenmlooyy.z (MrH) +' 524 (purity >95%

167; R” = 4-NHC (=0)Ph
Yield, 87%; mpt. 293-296°C; 8z 4.25 (2H, s), 7.20-8.00 (12,

10 m), 8.25~8.45 (1H, m), 10.15 (1H, s), 12.50 (1H, s): m/z
(MHH)* 356 (100%).

169; R” = 3-NHC(=0)-2-thienyl

Yield, 72%; mpt. 232-235°C; 6y 4.25 (2H, s), 7.00-7.45 {3H,
15 m), 7.55-7.65 (2H, m), 7.75-7.95 (5H, m), 8.25-8.45 (1H, m),

10.10 (1H, s), 12.50 (1H, br s); ﬁ/z (M+H) ' 362 -(100%) .

170; R” = 3~NHC({=0)-4-fluorophenyl

Yield, 68%; mpt. 257-261°C; 8y 4.25 (24, s), 7.00-7.50 (4§,
200 m), 7.55-8.25 (8H, m), 10.15 (1H, s), 12.50 (1H, br s); m/z

(M+H) Y 374 (100%) .

171; R” = 3-NHC (=0)Ph
| Yield, 78%; mpt. 261-264°C; & 4.25 (2H, s), 7.05-7.95 (12H,
25 m), 10.05 (1H, s), 12.50 (1H, s); m/z (M+H)™ 356 (100%).

172; R” = 3-NHC(=0)CHs

Yield, 55%; mpt. 270-272°C; & 2.00 (3H, s), 4.25 (2H, s),

7.00-7.50 (4H, m), 7.75 (3H, s), 8.25-8.45 (1H, m), 9.80
30 (1H, s), 12.50 (1H, br s); m/z (M¥H)* 294 (100%).

233; R” = 3-NHC({=O)CH (Et)Prh
- Yield, 82%; m.pt. 150-154°C; 8y 0.90 (3H, t), 1.50-2.25 (2H,




30 293; RE = 4-(4-chl orophenyl sul phonyl) - 3- net hyl - 2- thleg¥l (MtH) +
551 (purity >95% 294; RE = i 5865
- 5-(2, 3- d| zo[ b) furan-5-yl)-4-nethylthiazol- 35 5-y +' 496
" (purity > gﬁggggfaApril 2005 WD 02/ 36576 65 PCT/ GB01/ 04729%5@'1;3%%&1\@_0
2-(2-thienyl)thiazol-4-yl; mz (MH) + 446 (purity >95% 5 296; RE =
3-net hyl - 5- (5-net hyl i soxazol - 3-yl )i soxazol -4-yl; mz (MH)+ 443 (purity
>95% 298; RE = 5-(4-chlorophenyl)-2-(trighuoronethyl)-3-furyl; mz (MH)+
525 (purity >95@@ 10 299; RE = 2-(4-nethyl phenyl thio)-3- pyridyl 300; RE =

qui noxal i n- 6myl,; 3m2g-8MsH) t1H4Q9),(p41r25y(2>§5°/§> A7 881 G 1o e
2-chl oro- 3, 4- dlnethoxyst purity >90% 602

ryI
5- phenyl oxaz8k 22 Lb+9 3é4(£%urb¥y5b85mé DD. %@3$1$Ezbrlsbenn/z
'zyIoxycarbonyMpHperB@@4(g@, gh%lgykkb+ 498 . (purity >95% 604; RE =
1- (4- met hoxyphenyl ) - 5- et hyl pyrazol -4-yl; mz (MH+' 467 (purity >95% 25
605; 'RE = 4-n- hexylphenyl mz (M-H) +' 441 (purity >95% 607, RE =
4-n- propglph?gi iymz (N%FD+' 399 (purity >959% 30 608; RE = '
6-fluoro-1,3 A 6dl0X&ﬂ-8-y|; mz (MtH) +- 433 purity >95% 27 April 2005
- WO 02/ 36576 Pge,CBOaLQA728%; mpt. 161-164°C; &y 2.15 (3H, s), 4.25 (2H,

s), 6.90-7.35 (4H, m), 7.75-7.95 (3H, s), 8.25-8.45 (1H, m),
12.50 (1H, br s); m/z (M+H)* 295 (100%).

10 (c) (ii)
212; Yield, 55%; mpt. 184-187°C; &y 3.55 (2H, s), 7.10-7.50
(eH, m), 7.75-8.05 (3H, m), 8.10-8.45 (3H, m), 12.55 (1H,

s).

15 (e) (iii)
213; Yield, 12%; mpt. 193-196°C; &y 2.20 (3H, s), 3.55 (2H,
s), 7.10 (4H, dd, J = 8.2 Hz), 7.75-8.00 (3H, m), 8.25-8.45
(1H, m), 12.55 (1H, s).

20 (c) (iv) |
289; R* = n-Colyo; m/zZ (M+H)* 407 (purity >95%)

'290; R® = l-phenylsulphonylindol-3-yl

25 291; RE = 4- (N,N-dipropylsulphamoyl)phenyl; m/z (M+H)* 520
(purity >95%)

292; R = 2- {4-methoxyphenoxy)-5-nitrophenyl; m/z (M+H)* 524
{(purity >95%)

30
293; R® = 4~ (4-chlorophenylsulphonyl)-3-methyl-2-thienyl;
m/z (M+H)” 551 (purity >95%) |

294; R® = 5-(2,3-dihydrobenzo [b] furan-5-y1)} -4-methylthiazol-
35 - 5-yl; m/z (M+H)* 496 (purity >95% )




66 609; RE = 2 4 5 trifluoro-3-methoxyphenyl; nmlz (MrH) +. 441 urity
>059% 610; RE = cyclohexyl mz (MH) + 363 (purlty >95%27‘°€P“B% S RE =
4- br ono- | =3- et hyl pyrazol-5-y| 612; RE = 2-chl oro-4; z
(M+H) + 39‘3%‘%% 5(F’guri ty >95% 10 613; RE = cycl opropyl; w/?ﬁﬂ{éqz%l
(purity >95% 614; RE = 5-rrethy|-2-(trif|uororrethyl)-3-fury| mz (MH) +
429 (purity >95% 15 615; RE = cyclobutyl; mz (MH)+ 335 (purity >95%)
'616; RE = 2-chloro-6-nethyl-4-pyridyl 20 687, RE =

1- (4-chl orophenoxy) - 1-nethylethyl; nmz (MtH)+ 446/451 (purity >95% 618;
RE = 2-thienyl; mz (IVH-|)+ 363 (purity >90% 25 619; RE =

3, 4- et hyl h i 401 ty >959% 620; =
n- heg'?yly enggb él? en%ﬂ)z ¢ ¥/ll_?>§51’ (‘E‘Zﬂl R = @%ﬁl oré‘bﬁop&"ﬂl’lﬁ)"z

(MtH) +. 357/ 35g;§pur| ty >95% 622 RE = 5-net hylisoxazol -3-yl; mz (MH) +.
362 (purity >95
1-t-butyl -5-nethyl pyrazol 3 yl; n12 (M+H)+ 417 (purity >90% 5 624; RE =

3 pheny! ) aagk s el (40 LR R e B sl TRt

m/z (M+H)*: 443 (purity >95°

298; R® = 5~ (4=-chlorophenyl) -2- (trifluoromethyl) -3~furyl;
m/z (M+H)* 525 (purity >95%)

10 |
299; R®

1

2= (4-methylphenylthio)}~3-pyridyl

Il

300; R® = quinoxalin-6-yl; m/z (M+H)' 409 (purity >85%)

I

15 601; RE 2—chloro—3,4—dimethoxystyryl; m/z (M+H)' 477
{(purity >90%)

602; R® = 5-phenyloxazol-4-yl; m/z (M+H)* 424 (purity >85%)

20 603; R® = l-benzyloxycarbonylpiperid-4-yl; m/z (M+H)" 498
A{purity >95%)

- 604; R® = 1-(4-methoxyphenyl)-5-methylpyrazol-4-yl; m/z
(M+H) " 467 (purity >95%)
25 .
605; Rf = 4-n-hexylphenyl; m/z (M+H)£ 441 (purity >95%)

607; R® = 4-n-propylphenyl; m/z (M+H)** 399 (purity >95%)

30 608; RF = 6-fluoro-1,3-benzodioxan-8- -yl; m/z (M+H) 433
purity >95%)

A 27 April 2005 . WD 02/36576 PCT/ GBO /04729 67 623, RE =




10 627; RE = 3, 4-di hydro-2H 1, 5- benzodi oxepi n-7-yl 628; = 1- yl pentyl;
mz (MeH + 379 (purity >90% 15 629 RE = 1-ben %7 Apiit 2505 P

zyl oxycarnpemybessde 3- di ydroindol -2-yl; nz (MH)+ 532 (pupitipghiie 630; RE
= 2-chloro-1,1-dinethylethyl; mz (MH)+. 371/373 (purity >95% 20 631; RE
= 1l-propenyl; mz (MH)+. 321 (purity >95% (d) (1) 215; Ar = phenyl 25
Yield, 31% npt. 254-257C, 8H 3.55 (2H, s), 6.80-7.50 (13H, m, 7.85 (1H
s), 9.55 (1H, s); mz (MH+ 371 (100% .6216; Ar = 4-fluorophenyl Yield,
79% npt. 240-244C, 8H 3.55 (2H, s), 6.80-7.50 (12H, 30 m), 8.50 (1H, s),
9.55 (1H, s)608¢ ZR{ MH) 4, BEEr {ADEIo- DIneAPIGy 2B MO 3B5TD 168441
PCT/GBOl/O47?9 d% (%%%9 06; Yield, 12% npt. 125-126.5C, 3 2.65 (4H, br s),
3.70 (4H, DbrP¥YTYA.20°F5H, s), 4.30 (4H, s), 7.00-7.15 (2H, m, 7.65-8.00
(3H, n), 8.25-8.45 (2H, nm), 9.60 (1H s), 12.55 (1H s) . (d) (iii) 640
RA = cyclobutyl Yigld, 77% mz (MH) + 334 (96% purity) 10 641; RA =

5- et h§|-2-(%¥bf|%%r=orfé\fcrﬂgﬁ1}%%‘1%rw Wiid, 3 A;PWE:L ¥nedas) 428 (97%
purity).5642; RA = 4-brono-I-ethyl-3-nethyl pyrazol -5-vyl

611; R® = 4-bromo-l-ethyl-3-methylpyrazol-5-yl

612; R® = 2-chloro—~4-pyridyl; m/z (M+H)*" 392/394 (purity
>95%)
10
613; R® = cyclopropyl; m/z (M+H)* 321 {purity >95%)
614; R® = 5-methyl-2-(trifluoromethyl)-3-furyl; m/z (M+H)* _
429 (purity >95%)
15
615; R® = cyclobutyl; m/z (M+H)* 335 (purity >95%)
616; R® = 2-chloro-6-methyl-4-pyridyl

20 617; R® = 1-(4-chlorophenoxy)-1-methylethyl; m/z (M+H)*
446/451 (purity >95%)

618; R® = 2~thienyl; m/z (M+H)" 363 (purity >90%)

25 619; R® = 3, 4-methylenedioxyphenyl; m/z (M+H)* 401 (purity

>95%)
620; R® = n-heptyl; m/z (M+H)* 379 (purity >95%)
o] .
30 621; R® = 3-chloropropyl; m/z (M+H)*" 357/359 (purity >95%)

622; R® = S-methylisoxazol-3-yl; m/z (M+H)*' 362 (purity
>958%) '




15 Yield, 97% mz (MrH) +' 466/ 468 (100% purity). 643; R@ij%fééﬁsenyl
Yield, 100% mz (MtH)+ 362 (93% purity). 20 644; RA =

5-met hyl i 3-yl Yield, 99% mz (MtH)+' 361 (100% pyg y RA =
3, 4- met hﬁg)rﬁlglgé%g?(yphenyl Yield, 100% mz (M-H)+ 400 (9%9?%%%’%’)59 25 646;
RA = 1-t-butyl-5-nmethyl pyrazol-3-yl Yield, 96% mz (MH)+ 416 (97%
purity) 647; RA = l1l-ethylpentyl 30 Yield, 80% mz (MH + 378 (100%
‘purity) 648; RA = n-heptyl Yield, 76% m@g7(MH+ 378 (100% purity). 27
April 2005 WD 02/36576 69 649; R' = 1-chloroethyl Yield, 65% mz (MH)+-
342/ 344 (100% purity) 650; RA = 1-propenyl Yield, 91% mz (MH + 320

(97% purity) CT/£B01/ 04729 651, RP'. = _

5. 4.l hydr o) 8RO, B beny ok BB 5 TIGHNY SRIFO IV it 21/ 428 9756
purity). 10 68driRH 598s¢hl oro-6-nethyl -4-pyridyl Yield, 77% mz (MH)+
- 405/ 407 (100% purity) 653; RA = 2-chloro-4-pyridyl 15 Yield, 87% mz
(M+H) +. 391/393 (100% purity) 654; RA = 1-(4-chl orophenoxy)-1-nethyl et hyl

Yield, 89% %;.(M;ﬁ?ﬁ&fﬁ&i%&wj})Q/ZZO(I\@%?:“-R@@ (purity >95%)

4- (trifl uoronet hoxy) phe

625; R® = 3-t-butyl-1-(2,4-dichlorobenzyl)pyrazol-5-yl

626; R® = 1-chloroethyl
10
627; R®* = 3,4-dihydro-2H~1,5-benzodioxepin-7-yl

628; R® = l-ethylpentyl; m/z (M+H)* 379 (purity >90%)

15 629; R® = 1-benzyloxycarbonyl-2, 3-diydroindol-2-yl; m/z
(M+H)** 532 (purity >90%) '

630; R® = 2-chloro-1,1-dimethylethyl; m/z (M+H)* 371/373
(purity >95%)

20
631; R® = 1-propenyl; m/z (M+H)* 321 (purity >985%)

(d) (i)
215; Ar = phenyl
25 Yield, 31%; mpt. 254-257°C; 8y 3.55 (2H, s), 6.80-7.50 (13H,
~ m), 7.85 (1H, s), 9.55 (1H, s); m/z (M+H)* 371 (100%).

216; Ar = 4-fluorophenyl
Yield,.79%; mpt. 240-244°C; &; 3.55 (2H, s}, 6.80-7.50 (12H,
30 m), 8.50 (1H, s), 9.55 (1H, s); m/z (M+H)* 389 (100%).




Yield, 100% mz (MH)+ 440 (100% purity) 656; RA = cyclgt)@ Yéo\gl el d, 75
mz (MtH) +' 362 (97% purity) 25 657; RA = 6-fluoro-1, 3-bénz di Oxan- 8-y

- Yield, 8&¥% dhésskMH) +' 432 (97% purity). 658, RA = 4- propggb@%@ﬂwngo

Yield, 79% mz (MtH)+ 398 (100% purity) 659; RA =
2,4,5-trifluoro-3-nethoxyphenyl Yield, 83% mz (MtH) +. 440 (100% purity).
27 April 2005 WD 02/ 36576 PCT/ GB01/ 04729 70 667; RA = 2-chloro-3, 4 -dine
t hoxys tyryl Yield, 76% mz (MH) +. 476/ 888 (100% purity). 668; RA =

4- hexyl phenyl 5 Yield, 63% mz (MtH) +. 440 (100% purity). 669; RA = 2-

(4- met hyl phendky}iij 3-pyridyl i eI d, 41% mz (MH)+. 463 (97% purity) 10
670, RA = 2- £4 met hyl phenélthl o] gg % Yi el d, 100(02{2 mz (MHH) +. 479
(88% purity)20671YiRhd= 4arno%BET n1 yE2%; 87Gr Ogede6 T AHMEY =) 468 10L00%
purity) 15 6 bgn ar.bonyl php d- 45 vl ekd; =8

(MeH) Y. 497 gég@bpurli " é§3Q§§A Lhonyl Bhpealid-4yyl 7 ¥behd1s84%, Thy,

1- (4- met hoxyphéhyB) 08= r@ﬁhymbyrazab 4.9b (208, Vingl d9.80% 1H} zs{ MFHE +55466
(97% pur ty)(lg74 RA = 5-(2-pyridyl)-2-thienyl Yield, 66% mz (MH) + 439
(100% pu? ityf125 875, RA = 5-phenyl oxazol -4-yl Yield- 63% mz (MH)+ 423
(100% purity).

(d) {(iidi)
640; R*® = cyclobutyl
Yield, 77%; m/z (M+H)™ 334 (96% purity).
10 |
-641' R* = 5-methyl-2- (trifluoromethyl)-3~furyl
Yield, 50%; m/z (MHH)*' 428 (97% purity).

642; R® = 4-bromo-l-ethyl-3-methylpyrazol-5-y1
15  Yield, 97%; m/z (M+H) " 466/468 (100% purity).

643; R® = 2-thienyl
Yield, 100%; m/z (M+H)"™ 362 (93% purity).

20. 644; R® = 5-methylisoxazol-3-yl
Yield, 99%; m[_z | (M+H) " 361 (100% purity).

645; R® = 3, 4-methylenedioxyphenyl

Yield, 100%; m/z (M+H)™ 400 (94% purity).
25

646; R® = 1-t-butyl-5-methylpyrazol-3-yl

Yield, 96% m/z (M+H)** 416 (97% purity).

647; R* = l-ethylpentyl
30 yvield, 80%; m/z (M+H)™ 378 (100% purity).

648; R® = n-heptyl
Yield, 76%; m/z (M+H)" 378 (100% purity).




676; RA = 3-met hyl - 5- (5-net hyl i soxazol - 3-yl ) i soxazol - 4-yl,_, i Vbt 49% 2.
(MtH) + 442 (100% purity). 30 677, RA = 2 (2-thi enyl)lsothl Z?

Yi el d, 70&p 338576 MrH) +' 445 (100% purity) 27 April 2005 V%Q,@Bg%%
PCT/ GB01104729 71 678; RA =

2- (2, 3-di hydrobenzo[ b] furan-5-yl)-4-nethylthiazol- 5-yl Yield, 96% nz
(M+H) +' 495 (100% purity) 5 679; RA =

5-(4-chl orophenyl)-2-(trifluoromethyl)-3-6@&ryl Yield, 95% niz (MH)+
- 524/ 526 (98% purity). 680; RA = 3,5-bis-(trifluoronethyl)phenyl Yield,
69% mz (MrH)+ 492 (100% purity) 10 681; RA =

4-(4-chl orop yl phonyl | -2-thienyl Yield, 45% mz (MH) +.
550/ 552 (1OOE/§§ ty) .t 'G‘ékiow%igfbenzyl 3-t-butyl pyrazol -5-yl 15 Yield,
94% ml z (I\/Hﬁéld49g5g98f}{9f9u?14¢u)+6@312/%4— (gmt%e@)\ﬁlrsl@yghonyl i ndol - 3-yl

Yield, 90% mz (MtH)+ 535 (100% purity) 20 684 ="n- nonyI Yield, 75%
n z (M+H)+ 406 (94% purity) 685; = 2-(4-net hoxyphenoxy) nltrophenyl

Yield, 9 % gtﬁ( @+ ﬁz(%érégg%purlty) 25 686; RA = propyl Yield, 56%
mz (M+ 2%pu = ethyl 30 Yield, 68% mnlz (M+H)+ 308

(97% puri ty)YﬁBBd, RA1%; lmyret liyhe) fry1320 (97% purity).

651; R* = 3,4-dihydro-2H-1,5-benzodioxepin-7-yl
Yield, 93%; m/z (M+H)' 428 (97% purity).
10 ' -
652; R*® = 2-chloro-6-methyl-4-pyridyl
Yield, 77%; m/z (M+H)™ 405/407 (100% purity).

653; R® = 2-chloro-4-pyridyl
15 Yield, 87%; m/z (M+H)™ 391/393 (100% purity).

654; R® = 1-(4-chlorophenoxy)~1-methylethyl
Yield, 89%; m/z (M+H)" 448/450 (100% purity).

20  655; R* = 4-(trifluoromethoxy)phenyl
Yield, 100%; m/z (M+H)™ 440 (100% purity).

656; R* = cyclohexyl

Yield, 75%; m/z (M+H)* 362 (97% purity).
25 |
' 657; R® = 6-fluoro-1, 3-benzodioxan~8-yl
Yield, 87%; m/z (M+H) ™ 432 (97% purity).

658; R* = 4-propylphenyl
30 vield, 79%; m/z (M+¥H)* 398 (100% purity).

659; R® = 2,4,5-trifluoro—S?methoxyphenyl
Yield, 83%; m/z (M+H)** 440 (100% purity).




Yield, 100% mz (MrH) +' 322 (100% purity). 27 April 2002; 9 36576
PCT/ GBOI / 04729 72 (d) (iv) 691; R = 6-fluoro-1, 3- benzodi 6£4tP"82%H° vi el d,
100% m 54C (shrinks 142-146C); m z (M+H) +' rlty)
692; R —p%VO&é?%?/dro 2H- 1, 5- benzodi oxepi n-7-yl Yield, 71&5’%&%1:99({438% 208G,
m z (NH—|)_+' 443 (100% purity). 10 693; R = 1-benzyl oxycarbonyl pi peri d- 4-yl
Yield, 78% mpt. 216-219C, mz (MtH)+ 512 (100% purity). 694; R = propyl
Yield, 75% mpt. 205-208C, 6H 0.80 (3H, ¥, 1.2-1.7 (2H, 15 m, 3.0 (2H,

q), 4.20 (2H, s), 6.0 (1H, br s), 6.8-7.3 (4H, m, 7.7-7.95 (3H, m,

8.3-8.45 (2Hgemy Rﬁd=12Léﬁﬂ&ﬁ¢#3ﬁévdlﬁ@@hdﬁ@ﬂﬁ y1B37 (100% purity). 698; R
2, 3-di hydrobenzo[b furan- 88% mpt. 251-254C, 3H 3.1 (2H,
)

4.25 (2HYigyd, 455; (@HZ ﬁ +H$ 64€fM47§)(1@0§ euFitgM- m, 7.7-7.9 (3H

rr): 8.2-8.4 (2H, m, 9.0 (1H, s) and 12.55 (1H, s); mz (MH+ 413 (94%
purity). 25 699; R = 3-nmet hoxyphenyl Yield, 67% mpt. 195-200C, 3n 3.7

(3H, s) 4. 256@2HR S¥,4~ IﬁemylplﬁemﬁH rr) 6.8-7.3 (7H, m, 9.7-9.9 (3H, m,
8. 2- (1H 5,8 o( 1H, mz (MrH) +. 401 (100%
puri ty) ?6gld 53 3i( W/%fﬁﬁ$g2 aféﬁénypr?lépd- 84% mpt. 229-231C
5H 4. 25 (2H s), 6.9-7.3 (7H, 27 Apr|I 2005 WD 02/ 36576

669; R® = 2- (4-methylphenoxy)-3-pyridyl
Yield, 41%; m/z (M+H)* 463 (97% purity).

10  670; R® = 2- (4-methylphenylthio)=-3-pyridyl
Yield, 100%; m/z {(M+H)* 479 (88% purity).

671; R* = gquinoxalin-6-yl

Yield, 86%; m/z (M+H)* 408 (100% purity).
15

672; R® = 1-benzyloxycarbonylpiperid-4-yl

Yield, 84%; m/z (M+H)** 497 (95% purity).

673; R® = 1-(4-methoxyphenyl)-5<methylpyrazol-4-yl
20  Yield, 76%; m/z (M+H)*' 466 (97% purity).

- 674; R® = 5-(2-pyridyl)-2-thienyl
vYield, 66%; m/z (M+H)* 439 (100% purity).

25  675; R® = 5-~phenyloxazol-4-yl
Yield, 63%; m/z (M+H)* 423 (100% purity).

676; R* = 3-methyl-5-(5-methylisoxazol-3-yl)isoxazol-4-yl
Yield, 49%; m/z.{M+H)£ 442 (100% purity).
30
- 677; RP = 2 (2—thienyl)isothiazél—é—yl
Yield, 70%; m/z (M+H)* 445 (100% purity).




PCT/ GBOL/ 04729 73 (1H, s) and 12.25 m), 9.7-9.9 (3H, n),zgyg- olod 3 ™
11.25 (1H, s); mz (MrH)+. 455 (100% purity). 701; R = pri

5- et hyl goRhgeyki soxazol -4-yl 5Yield, 39% mpt. 256-25 dudH) +. 452
(97% purity). 704; R = 2-ethoxyphenyl 10Yield, 77% mpt8ﬁj7’§‘3 %80 m z

(MtH) +' 415 (100% purity). 705; R = 4- butylphenyl Yield, 78% m pt:

201-205C, 8H 0.80 (3H, t), 1.0-1.8 (4H, m, 2.5 (2H, n), 4.25 (2H, s),
6.9-7.4 (84, m, 9.7-9.9 (3H M, 8.2-8.6 tBH, m and 12.25 (1H, s); mz
(MtH) +. 427 (100% purity). 15 706; R = butyl OYield, 65% mpt. 225-227C
mz (MH) +. 8%8; (95% mw (1 ,y3-dithdxdober() [ b1&¥kianR 5=y HayHneXinghen 1 48%n -

- mp.t. 192-194C, mz (MH) +. 330(100% purity). (d) (v) (b) 25702; R =

- 4- acetanidopﬁé% | (MtH) +' 449 (97% purity). Yield, 67% mpt. 263-265C mz

Zgg R = 5-(2t@va) dybs; 2ny b evh) 80Xiogl %O@Q%uﬁﬁh 258-261C; m z (M+H) +
5 679; R* = 5-(4-chlorophenyl)-2-(trifluoromethyl)-3-furyl
Yield, 95%; m/z (M+H)™ 524/526 (98% purity).

680; R® = 3,5-bis-(trifluoromethyl)phenyl
Yield, 69%; m/z (M+H)* 492 (100% purity).
10 '
681; R® = 4-(4-chlorophenylsulphonyl)-3-methyl-2-thienyl
- Yield, 45%; m/z (M+H)™ 550/552 (100% purity).

682; R* = 1-benzyl-3-t-butylpyrazol-5-yl
15  Yield, 94%; m/z (M+H)™ 492 (98% purity).

683; R® = 1-phenylsulphonylindol-3-yl
Yield, 90%; m/z (M+H)* 535 (100% purity).

20 684; R® = n-nonyl
Yield, 75%: m/z (M+H)" 406 (94% purity).

685; R® = 2-{4-methoxyphenoxy)-5-nitrophenyl

Yield, 98%; m/z (M+H)* 523 (100% purity).
25 |

686; R® = propyl

vield, 56%; m/z (M+H)™ 322 (92% purity).

687; R® = ethyl
30 Yield, 68%; m/z (M+H)* 308 (97% purity).

688; R® = l-methylethyl
Yield, 100%; m/z (M+H)™ 322 (100% purity).




(100% purity). (e) 227; Yield, 31% npt. 124-125.5C;, 8H éﬁ%gvﬁgé#SS) 7. 20-
7.50 (4H, n), 7.60-8.45 (8H m), 10.20 (1H, m), 12.55 (1 2005
WO 02/ 365%6 oRGdd76B01/ 04729 74 m); mz (MH+ 372 (20%. ﬁa,gnaia,@mgn el d,
68% npt. 230-232C, 8H 3.65 (2H, s), 4.10 (3H, 5 s), 6.50-7.00 (3H ),
7.75-8.00 (3H, m, 8.25-8.45 (1H, n), 8.50-9.00 (1H, br s), 12 50 (1H, br
s); mz (MH+ 283 (100%. (g) 10 247; Yield, 89% npt. 228-231C,BH 4. 25
(2H, s), 6.60-7.05 (3H, n), 7.80-8.00 (3H72m), 8.25-8.45 (1H, n), 9.80 (1H,
s), 12.55 (1H, s); mz (N%FD+- 271 (65%. (h) 15 277; Yield, 36% m pt.
157-162C;, 8H 3.80 (3H, s), 4.40 (2H, s), 7.3-8.0 (7H, m), 8.2-8.4 (1H, m
and 12. 60 (1 ?lv (i) 278; Yield, 6% mpt. 131-139C, 6H 4.40 (2H, s),
7.3-7.9 20 (129H"™% ) 8.2-8.4 (1H ), 10.20 (1H s) and 12.60 (1M, s): iz
( MEH) +' 356 _699% RuUEi 6¥YE1(Ppro-253+ bRNiBbﬂZNHaﬁ—HDymhol ine 25 Yield, 19% over
2 stages; mpt. 118-120C, 8H 2.3-2.6 (4H m, 2.7-2.9 (4H m, 3.4-3.9
(10H, m) 4. 3%iekdy £90%7 ©.Bt3 2501R54RG OSWOLMH 14)-BORPCI2. 30 Z AM+ES) - -

_gizr(w%g%age§£9 (iﬁéd6§ﬁ£iﬁé£ gg ng leI?TaNH = py[rolldlne Yi el d, 42%

692; R = 3,4—dihydro—2H>1,5~benzodioxepin~7—jl
Yield, 71%; m.pt. 205-208°C; m/z (M+H)" 443 (100% purity).

10  693; R = 1-benzyloxycarbonylpiperid—d-yl
vield, 78%; m.pt. 216-219°C; m/z (M+H)*' 512 (100% purity).

- 694; R = propyl
Yield, 75%; m.pt. 205-208°C; &y 0.80 (3H, t), 1.2-1.7 (2H,
15 -m), 3.0 (2H, q), 4.20 (2H, s), 6.0 (1H, br s), 6.8-7.3 {4H,
m), 7.7-7.95 (3H, m), 8.3-8.45 (2H, m) and 12.55 (1H, s):
m/z (M+H)* 337 (100% purity).

698; R = 2,3-dihydrobenzo[b] furan-5-yl

20 Yield, 88%; m.pt. 251-254°C; 8 3.1 (2H, t), 4.25 (2H, s),
4.5 (28, t), 6;6 (1H, d), 6.8-6.4 (6H, m), 7.7~7.9 (3H, m),
8.2-8.4 (2H, m), 9.0 (1H, s) and 12.55 (1H, s); m/z (M+H)*
413 (94% purity).

25 699; R = 3-methoxyphenyl
Yield, 67%; m.pt. 195-200°C; &g 3.7 (3H, s), 4.25 (2H, s),
6.4-6.6 (1H, m), 6.8-7.3 (7H, m), 9.7-9.9 (3H, m), 8.2-8.4
(1H, m), 8.6-8.7 (2H, m) and 12.25 (1H, s); m/z (M+H)* 401
(100% purity). ' 7

30 :
700; R = 2-(trifluoromethoxy)phenyl
vield, 84%; m.pt. 229-231°C; 8 4.25 (2H, s), 6.9-7.3 (7H,




m, 2.3-2.6 (4H, ), 2.7-2.9 (4H, 1), 3.6-3.9 (6H, 4,35 gﬁﬁb

7.2-8.3 (11H, m 9.70 (1H, s) and 12.60 (1H, s). 27 Aprll

02/ 36576 WETAGEA4/ 04729 75 (k) 265; Yield, 46% m pt BEPRRARE ,575C;, SH
1.9-2.2 (2H, M, 2.7 5 2.85 (4H m)., 3.5-3.9 (8H, m, 42? 3%7.0

(1H, s), 7.7-8.2 (6H m, 8.80 (1H, s) and 12.50 (1H, s). Blological
Testing In order to assess the inhibitory action of the conpounds, 10 the
foll owi ng assay was used to determ ne | C503val ues. Manmal i an PARP, i sol ated
fromHela cell nuclear extract, was incubated with Z-buffer (25mM Hepes
(Sigm); 12.8 mP VG20 (SEgrm); SORM KCL(3H gp) 11 128MDET &5 8A8) 12 1986

G ycerol 15 {5k ; 1 A0,6S in 96 well FlashPl ates
( TRADE NARK)((N%EE)U&?g%nﬁgggzylnggcgggéﬁtgﬁfﬁgﬁl‘of said inhibitors
added. All conpounds were diluted in DMSO and gave final assay
concentrati off hetwee with the DVSO being at a fina
concentration of R_L% per &le agcf’h%’]’tﬁ% azla4- %I ume per well was 40 1.
After 10 m ey, mpdsbaty ooy ato 306 I ti nitjated by the
addition of a 10 pI reactﬁ%h nlxturiﬁ%: X a”%ﬂh b%# BRENAD and
30mer doubl e stranded DNA 25 ol i gos. De5|gnated p05|t|ve and negative

reaction weHd§Vﬁge_ onbinati on wi th conpound wel I's ‘(unknowns) in
order to calculate enzynemﬁh%q tles The plates were then shaken for 2

mnutes and ylrgmpame@ Aty 30C fo5 4157 {n?i ( Eoldj%n/gg%ihepbl ncubatl on,
ti

the reactions were quenched by the ion
each well. The plates were then shaken for 1 hour at roon1tenperature.

16 ~705; R = 4-butylphenyl
Yield, 78%; m.pt. 201-205°C; &z 0.80 (38, t)}, 1.0-1.8 (41,
m), 2.5 (2H, m), 4.25 (2H, s), 6.9-7.4 (8H, m}, 9.7-9.9 (3H,
m), 8.2-8.6 (3H, m) and 12.25 (1H, s); m/z (M+H)* 427 (100%
purity) .

15
706; R = butyl

Yield, 65%; m.pt. 225-227°C; m/z (M+H)"" 351 (96% purity).

(d) (v) (a)
20.  697; R = methyl

Yield, 78%; m.pt. 192-194°C; m/z (M+H)** 330 (100% purity).

(d) {v) (b) _
702; R = 4-acetamidophenyl
25 Yield, 67%; m.pt. 263-265°C; m/z (M+H)* 449 (97% purity).

703; R = 5-(2-pyridyl)-2-thienyl
Yield, 80%; m.pt. 258-261°C; m/z (M+H)* 475 (100% purity).

30 (e)

227; Yield, 31%; mpt. 124-125.5°C; &y 4.25 (2H, s), 7.20-
_7.50 (4H, m), 7.60-8.45 (8H, m), 10.20 (1H, m), 12.55 (1H

r




27 April 2005 . WO 02/36576 PCT/ GB01/04729 76 The pl ates vﬁw? O%nsferred
to a TopCount NXT (TRADE MARK) (Packard, UK) for sci nt|I2 on counti ng.

Val ues ragglgdBEs7gar € counts per mnute (cpm following a g Hfount i ng
of each well. The % enzynme activity for each conmpound is t en ca cul at ed
using the follow ng equation: % Inhibition =100 -1100x (cpm of unknowns
-nmean negative cpn) | (nean positive cpm nean neagative cpm 10 Sone
-results are detailed belowin Table 1 as74C50 values (the concentration at
whi ch 50% of the enzynme activity is inhibited), which are determ ned over
a range of di)f;f er/ent(MB1)Congent (20%pns, nornally from 10 pMdown to 0.01 M
Such [1C50 values are used as conparative values to identify increased

- conmpound pot enci es. For conparison, the IC50 of 100 (1(2H)-phthal azi none
was 20 detgrAyi ned using the above test to be 7.2 M Table 1 Conpoundl C50
(PM 1261 8 1291.6 1320.7 1411 4 1511.8 1861.1 1911.3 2110.4 2481.0 1391.7
_ 239; Yield, 68%; mpt. 230-232°C; 8 3.65 (2H, s}, 4.10 (3H,

5 s), 6.50-7.00 (3H, m)}, 7.75-8.00 (3H, m},_8.25-8.45 (1H, m),
8.50-9.00 (1H, br s), 12.50 (1H, br s); m/z (M+H)* 283
(100%) . ' '

(g}

10  247; Yield, 89%; mpt. 228-231°C; 8y 4.25 (2H, s), 6.60-7.05
(38, m), 7.80-8.00 (3H, m), 8.25-8.45 (1H, m), 9.80 (1H, s),
12.55 (lH, s); m/z (M+H)' 271 (65%).

(h)
15 277; Yield, 36%; m.pt. 157-162°C; 8y 3.80 (3H, s), 4.40 (2H,
s), 7.3-8.0 (7H, m), 8.2-8.4 ({1H, m) and 12.60 (1H, s).

(1)

278; Yield, 6%; m.pt. 131-139°C; 8y 4.40 (2H, s), 7.3~7.9
20 (12, m), 8.2-8.4 (1H, m), 10.20 (1H, s) and 12.60 (1lH, 8);

m/z (MH)*" 356 (79% purity).

(3)
253; R™R™NH = morpholine

25 _Yield, 19% over 2 stages; m.pt. 118-120°C; 6y 2.3-2.6 (4H,
m), 2.7-2.9 (4H, m), 3.4-3.9 (10H, m) 4.35 {(2H, s8), 7.0~8.3
(113, m) 2.70 (1H, s) and 12.30 (1H, s) ; m/z (M+H)* 540
(95% purity).

30 254; R™R™NH = pyrrolidine ‘
Yield, 42% over 2 stages; m.pt. 110-113°C; &y 1.6-1.8 (4H,
m), 2.3-2.6 (4H, m), 2.7-2.9 (4H, m), 3.6-3.9 (6B, m), 4.35
 (2H, sy, 7.2-8.3 (11H, m) 9.70 {(1H, s) and 12.60 (1H, s).
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1931.0 1941.4 1641.8 1650.3 2762.5 2770.6 1593.5 1601. 3

71.6

2270. 4 16§ B3e#Q0. 4 1710.6 1720.09 2154.0 2160.3 2061. 2 péPRedfiodR0. 9
2134. 4 2390.6 1801.3 2222.2 2470.5

10

15

20

25

30

75

(k)

265;

Yield, 46%; m.pt. decomposes >75°C; oy 1.9-2.2 (2H, m)}, 2.7~
2.85 (4H, m), 3.5-3.9 (8H, m), 4.20 (2H, s), 7.0 (1H, s),
7.7-8.2 (64, m), 8.80 {(1H, s) and 12.50 (1H, s)}.

Biological Testing

In order to assess the inhibitory action of the compounds,

the following assay was used to determine ICsq values.

Mammalian PARP, isolated from Hela cell nuclear extract, was
incubated with Z-buffer (25mM Hepes (Sigma); 12.5 mM MgCl,
(Sigma); 50mM KCl (Sigma); 1 mM DTT (Sigma); 10% Glycerol
(Sigma) 0.001% NP-40 (Sigma); pH 7.4) in 96 well FlashPlates
{TRADE MARK) (NEN, UK) and varying concentrations of said
inhibitors added. All compounds were diluted in DMSO and
gave final assay concentrations of between 10 and 0.01 pM,

with the DMSO being at a final concentration of 1% per well.

The total assay volume per well was 40 pl.

‘After 10 minufes incubation at 30°C the reactions were

initiated by the addition of a 10 pl reaction mixture,
containing NAD (5uM), H-NAD and 30mer double stranded DNA-
oligos. Designated positive and negative reaction wells were
ddne in combination with compound wells {unknowns) in order

to calculate % enzyme activities. The plates were then

shaken for 2 minutes and incubated at 30°C for 45 minutes.

Following the incubation, the reactions were quenched by the

addition of 50 pl 30% acetic acid to each well. The plates

were then shaken for 1 hour at room temperature.




2410.9 1983.8 2040.7 2020.07 1314.4 1770.8 1780.2 2490.72é§g912 0.9 913.3
921.3 932.1 The follomﬁng conpounds were tested and had | gl ? ess

t han, or , 1 pM 233, 278, 279, 294, 295, 601, 60gey G%%ﬂm4§§o 659,
667-678 an 688 706. 5 The foll ow ng conpounds were tested an J | C50s of
| ess ~.than, or equal to, 3 pM 253, 254, 265 and 619. 27 April 2005 . WO
02/ 36576 PCT/ GB01/ 04729 78 The foll owi ng conpounds were tested and had

| C50s of less than, or equal to, 5 }iM %6, 283, 284 an 285. The Dose
Enhancing Factor (DEF) is a ratio of the 5 enhancenent of cell growh

I nhibition etheipkkdy wdree tiasins Someeiin i TdECqrasaiKe (FRADRE MRRH )N

conpared to | one. The test .co ound wer e at a fix -
concentrat i oEEL‘_’b(%)kn%rfucll’uI\H18 ElEe‘gP %ce#‘far%dﬁ%rmﬁmﬁf@
ug/ m. The DRife vesurced q&ézﬁtnedltfﬁé)nlcpﬂr@ tﬂwllfcmlrﬁa_:} & 35 adotd Gawmtiieo

of each well.

5
The % enzyme activity for each compound is then calculated
using the following equation:
o rsa s {(com of unknowns —mean negative cpm)
% Inhibition =100 -|100x —
{(mean positive cpm—mean neagative cpm)
10

Some results are detailed below in Table 1 as ICspy values
(the concentration at which 50% of the enzyme activity is
inhibited), which are determined over a range of different

15 concentrations, normally from 10 pM down to 0.01 uM. Such
ICs values are used as comparative values to identify

increased compound potencies.

For comparison, the ICsp of 100 (1(2H)-phthalazinone was
20  determined using the above test to be 7.2 pM.

Table 1
Compound | ICsp (1M)
126 1.8
129 1.6
132 0.7
141 1.4
151 1.8
186 1.1
191 1.3
211 0.4
248 1.0
138 1.7
163 1.8
192 1.4
138 1,2
142 0.7




x G ow hcontzol G owt h(bleo+TC) where G owt hTC is cell grw%)h %@qspresence
of the test 15 conpound; G owthcontroi is cell growh of2 ﬁll cells;

G owt hbl eggies/36€k! growth in presence of bl eonycin; and '%@M@{,@7@+TC) i's
cell growth in presence of bleomycin and the test conpound. 20 Cell growth
was assessed using the sul forhodani ne B (SRB) assay (Skehan, P., et al.,

1990, J. Natl. Cancer Inst., 82, 1107-1112). 2,000 HelLa cells were seeded
into each well of a. flat-bottomed 96-welTl microtiter plate in a vol une of
100 25 | and incubated for 6 hours at 37C. Cells were either replaced with

media al one or with nedia containimgihel|testi.gonpound at a final
concentration of 256 M Cells welfe =4 owgd tojgaow flor a further 1 hour
before the addition of bleonycin tpggitner untgeated cells or test
conmpound treated 30 cells. Cell gurfgEatygd W phzeither bl eonycin or test
conpound were used as a control FatTyTl—h—[ est conpound al one
were used to assess the growth rH —oH—bYy OfB“’ test conpound. 27 April
2005 WO 02/ 36576 PCT/ GBOL/ 047299 ]\50 Fs—were—feft+—Ffor a further 16 hours
before replacing the nedia and{allowlngithe §er ti> grow for a further 72
hours at 37C. The nedia was thept ted land £hi cel s fixed 5with 1001 of
ice cold 10% (W v) trichloroacelic H4d. The pfates were incubated at. 4C for
20 minutes and then washed four | ti &’ witlh wateP. Each well of cells was
‘then stained with 1001 of 0.4% (W \32BRBiin 1% 4cetil acid for 20
: 169 0.6

170 0.4

171 ] 0.6

172 0.09

215 4.0

216 0.3

206 1.2

179 0.04

212 0.9

213 4.4

239 0.6

180 1.3

222 2.2

247 0.5

241 0.9

198 3.8

204 0.7

202 0.07

131 4.4

177 0.8

178 0.2

249 0.7

145 0.8

90 0.9

o1 3.3

92 1.3

93 2.1

The following compounds were tested and had ICsis of less
than, or equal to, 1 pM: 233, 278, 279, 294, 295, 601, 604,
624, 640—-659, 667-678 and 680-706.

The following compounds were tested and had ICss of less
than, or equal to, 3 pM: 253, 254, 265 and 619.




m nut es before washing four tinmes wwth 1% acetic acid. lgglatgi(%fre t hen
dried for 2 hours at roomtenperature. The dye fromthe staai e % I's was
sol ubi | i agd obysstbie addi tion of 100l of 10mM Tris Base i nt pcee®inehd -
Plates were gently shaken and left at roomtenperature for 30 mnutes _
before neasuring the optical density at 564nM on a 15M croquant microtiter
pl ate reader. 27 April 2005 WD 02/36576 PCT/ GB01/04729 80 Sone results are
shown in Table 2. Table 2 ConpoundDEF 126189 1291.3 1322.3 1411.6 1511.9
-1861.6 1911.5 2111.4 2481.2 1391.4 1631.3 1921.4 1381.3 1421.6 1932.2
1941.6 The following compounds were tested and had ICss of less

than, or equal to, 5 puM: 266, 283, 284 an 285.

The Dose Enhancing Factor (DEF) is a ratio éf the
5 enhancement of cell growth inhibition elicited by the test
compound in the presence of bleomycin coﬁbared to bleomycin
alone. The test compounds were used at a fixed
concentration of 25 pM. Bleomycin was used at. a
concentration of 0.5 pg/ml. The DEF was calculated from
10 the formula: .

Growithre < Growthnbieo
Growthcontrer Growthipleo+rc)

where Growthge is cell growth in presence of the test

15 compound; _
Growtheontror 18 cell growth of control cells;
GrowthEMO is cell growth in presence of bleomycin; and
Growth pieostcy 18 cell growth in presence of bleomycin and the
test compound.

20
Cell growth was assessed using the sulforhodamine B (SRB}
‘assay (Skehan, P., et al., 19290, J. ﬁatl. Cancer Inst., 82,
110741112). 2,00d Hela cells were seeded into each well of

a flat-bottomed 96-well microtiter plate in a volume of 100
25 pl and incubated for 6 hours at 37°C. Cells were either
replaced with media alone or with media containing the test

compound at a final concentration of 25 uM. Cells were
allowed to grow for a further 1 hour before the addition of
bleomycin to either untreated cells or test compound treated
30 cells. Cells untreated with either bleomycin or test
compound were used as a control. Cells treated with test
compound alone were used to assess the growth inhibition by

~the test compound.




1641.3 1651.3 1601.5 1661.4 2272.6 1691.5 1702.6 1711.8 %%i%iA @%€1.4
2161.3 2061.2 1791.4 2122.3 2131.3 1801.2 2221.2 1982.3 g2

1771. 2 17%b-093ds481l. 8 90, 1.8 911.4 921.5 931.3 27 April 2095TKHM@hﬂ@636576
PCT/ GB01/ 04729 81 The foll owi ng conpounds were tested and had DEFS of
greater than 1: 233, 249, 254, 265, 278, 279, 283, 284, 640, 645,

79

Cells were left for a furthexr 16 hours before replacing the
media and allowing the cells to grow for a further 72 hours
at 37°C. The media was then removed and the cells fixed

5 with 100pl of ice cold 10% (w/v) trichlorgacetic acid. The
plates were incubated at 4°C for'20 minutes and then washed
four times with water. Each well of cells was then stained
with 100pl of 0.4% {(w/v) SRB in 1% acetic acid for 20
minutes before washing four times with 1% acetic acid.

10 Plates were then dried for 2 hours at room temperature. The
dye from the stained cells was solubilized by the addition
of 100pl of 10mM Tris Base into each well. Plates were
gently shaken and left at room temperature for 30 minutes
before measuring the optical density at 564nM on a |

15 Microquant microtiter plate reader.




648- 654, 655-658, 667, 671, 672, 678, 680, 683, 684 and ggqggrg 82 27
April 2005 CLAIM5S 1. The use of a conpound of the fornul &: % and

i somers, waldaB6s780l vates, chemically protected forns, angcRicdivgse
thereof, in the preparation of a nedicament for inhibiting the activity of
- PARP, wherein: A and B together represent an optionally substituted, fused
aromatic ring; Rc is -CH2-RL, where RL is an optionally substituted Cs-20
aryl group; and RN is hydrogen. 2. The us¥) of a conpound of the fornula: B
Rc-and isoners, salts, solvates, chemcally protected forns, and prodrugs
“thereof, in Jdme prepalta iare cfhawmeih cealele 2 for use as an adjunct in
cancer therapy, wherein: A and B together represent an optionally

"~ substituted, fused aromatic ring; Rc is -CH2-RL, where RL is an optionally
substituted Cs-20 aryl group; and RN rabhgdeogen. 83 27 April 2005 3. The
use according to claim2, wherein tge adiuret—is— for use in conbination
with ionizing radiation. 4. The usig"¥&RIPH ng®$ o claim 2, wherein the
adjunct is for use in conbination—witl.”éGchc:m*h apeuti c agents.

129
132
141
151
186
191
211
248
139
163
192
138
142
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164
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227
169
170
171
172
215
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206
179
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198
204
131
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178
145
80
91
92
93
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5. The use according to any one of claims 1 to 4, wherei®n Ahgdgssed
aromatic ring(s) represented by -A-B- consists of sol ely carbon ring atons.
6. The uswoanr@esrdi ng to claimb5, wherein the fused ar onmapCt/GBONGI729
represented by -A-B- is benzene. 7. The use according to either claim5 or
claim6, wherein saidri ngs are unsubstituted. 8. The use according to any
one of the preceding clains, wherein RL is a benzene ring. 9. The use
according to claim8, wherein RL is substd t ut ed by one or nore
substituents selected fromthe group consisting of: ClL 7 alkyl; C5_20
aryl; C3_20 heterocyclyl; halo; hydroxy; ether; nitro; cyano; carbonyl

groups; am nehe agyl B A AN s tvﬂéf& teéﬂa&eéﬁ}?rhaé%ﬁ@“ﬂ? ey a

sul fone. 10. The use according to claim9, wherein RL is substi

substituent Berecteditomite %5%p265:u0r%135/t |3'V99rof283acyﬂ%ﬂm oﬁ)‘lourfeﬁfdo

sul f onam no, 6 3gdes ACYseIYss B4 6 AR, 2005 oo A BlTAY §62'ang
~conposi tion conprising a corrpound' of t he f'ornu 0'B or an 1 soners,
salt, sobvateBoch®dically protected form and prodrug thereof wherein: A
and B toget her represent an optionally substituted, fused arorrati c ring;
Rc is -CH2-RL; RL is optionally substituted phenyl; and RN is hydrogen,




and a pharnmaceutically acceptable carrier or diluent. 12. A pharnaceuti cal
conposition according to claim1l, wherein the fused aronatlc rlng( )
represented by -A-B- consists of sol 8y carbon ring at ons2/ Agrit 280
phar maceuti cal conposition according to claim12, wherein the fused
~aromatic rj @@ presented by -A-B- is benzene. 14. A pharnaceuti cal
conposi ti ording to either claim12 or claim 13, wherein said rings
are unsubstituted. 15. A pharmaceutical conposition according to any one
of clainms 11 to 14, wherein RL is substituted by one or nore substituents
sel ect ed fl-om tthe @ﬁ@u@fb@n§Q§Ppﬁ@doﬁf Che7 fogmpyp: C5 20 aryl; C3_20
heterocyclyl; hal o; hydroxy; ether; 85 27 April 2005 nitro; cyano; carbonyl
groups; anino; acyl am do; acyl oxy; ¢hiol; thioether; sulfoxide; and
sul fone. 16. A pharnaceutical cgnposljtion according to claim15, wherein
RL is substituted by a substituT ecfhd from the group consisting of:

acyl am do, ureido, sulfonam no, d awyloxy. 17. A conpound of the
formula: RN or an isoners, salt, | vagee, chemically protected form and
prodrug thereof, wherein: A andB ether represent an optionally
substituted, fused aromatic ring; is -CH2-RL; RL is optionally
substituted phenyl; and RN is hydr n, for use in a nethod of treatnent
of the human or ani nal

and isomers, salts, solvates, chemically protected forms,

t

and prodrugs thereof, in the preparation of a medicament
for inhibiting the activity of PARP, wherein:

A and B together represent an optionally substituted,
fused aromatic ring;

Re is —CH3;-R;, where Ry 1s an optionally substituted Cs-zp
aryl group; and

Ry is hydrogen.

2. The use of a compound of the formula:
O
A
N~
|
~N
B
Re

and isomers, salts, solvates, chemically protected forms,
and prodrugs thereof, in the preparation of a medicament
for use as an adjunct in cancer therapy, wherein:

A and B together represent an optionally substituted,
fused aromatic ring;

Re is —-CH;~Ry, where Ry is an optionally substituted Cs.zg
aryl group; and

Ry 1s hydrogen.




body. 18. A conpound according to claim 17, wherein the fused aromatic
ring(s) represented by -A-B- consists of solely carbon ri n7g atons. 19. A
conpound according to claim18, whered the fused aronati& APRg005
represented by -A-B- is benzene. 20. A conpound according to either claim
18 or claim 19,  wherein said rings are unsubstityted. 86 27 ri,l 2005 21.
A corrpoundﬂaccérrllﬁ PSR GSaRFBme &%éilﬁsr}l?“’?]@rf@,n e rETHPRE s

subst it ut eth by, N8 Pl Y i aFURS Wii¥ent$nisehectediframnt he group consisting
of: CL_7 alkyl; C5-20 aryl; C3_20 heterocyclyl; halo; hydroxy; ether;
nitro; - cyano; carbonyl groups; am no; acylam do; acyloxy; thiol;

t hi oet her;, sul f.9xi de; f i A CcO nd .accor di to.claim 21,
wher ei n F{L4 s Tg{l%bgﬁet %t%%(?%?ﬁn%ngcﬁbs%ﬁﬁl@e%f se%é:%tlg‘d%?‘reo% gﬁgga'r 6%p

consi sti NEFaf usac yilramaaini nidtaiotho withl toramitheragprttiacylgexys.23. A conpound
of the fornmula: NR'" B or an isomers, salt, solvate, chemcally protected
form and prodrug thereof, wherein: A and B together represent an

opt i onal | 45 TN s iadilchth el 286 ORI ©of INGinBe 1f 87 GHR-RL RL i s

phenyl substituted by a substituent sélected from the group consisting of:
C3_20 het eftooydiy Iltheestuered amiothet icaeyhgrtisdo repreisg¢otesublorarBro; and

acyl oxy and,. aptj.ongl |y (s het sybstituted, and RN i's hydr ogen.

6. The use according to claim 5, wherein the fused

aromatic ring represented by -A-B- is benzene.

7. The use according to either claim 5 or claim 6,

~wherein said rings are unsubstituted.

8. The use according to any one of the preceding

claims, wherein R, is a benzene ring.

9. The use according to claim 8, wherein Ry is
substituted by one or more substituents selected from the
group consisting of: C;7 alkyl: Cs_pg aryl; Cs_zg
heterocyclyl; halo; hydroxy; ether; nitro; cyano;
carbonyl groups; amino; acylamido; acyloxy; thiol;

thiocether; sulfoxide; and sulfone.

10. The use according to claim 9, wherein Ry is
substituted by a substituent selected from the group
consisting of: acylamido, ureido, sulfonamino, and

acylexy.




87 27 April 2005 PHTHALAZI NONE DERI VATI VES ABSTRACT 5 The use of a conpound
of the formula: ONRN 10 B Rc and isoners, salts, solvates chenlcally
protected fornms, and prodrugs t hereoff4 in the preparation 26 e 2098i cament
for 15 inhibiting the activity of PARP, mhereln A and B together represent
~an optionally substituted, ed aromat.ic r|n RC i s represented by
R onert! | P 1 G A CRBY 109 50 SHEEE n1. 2 and
n3 are eacdyr selectedufroom0, 1, 2 and 3, the sumof nl, n2 and n3 is 1, '2
or 3 and Qis selected from 0, S, NHor C(=0O; and RL is an optionally
substituted C5-20 aryl group; and RN is selected from hydrogen, optionally
substituted C1-7 25 alkyl, C3-20 hegerocyclyl, and C5-20 aryl, hydroxy,
ether, nitro, am no, am do, thf hi oggher, sul foxide and sulfone.

Novel compounds, and their use arnncéﬁtlcals are al so discl osed.

or an isomers, salt, solvate, chemically protected form,
and prodrug thereof, wherein:

A and B together represent an cptionally substituted,
fused aromatic ring;

Re is —-CHy-Ry;

RL, is optionally substituted phenyl; and

Ry is hydrogen,

and a pharmaceutically acceptable carrier or diluent.

12, A pharmaceutical composition according to claim 11,
wherein
the fused aromatic ring(s) represented by -A-B- consists

of solely carbon ring atoms.

13. A pharmaceutical composition according to claim 12,
wherein the fused aromatic ring represented by -A-B- 1is

benzene.

14. A pharmaceutical composition according to either
claim 12 or claim 13, wherein said rings are

unsubstituted.

15. A pharmaceutical composition according to any one of
claims 11 to 14, wherein Ry is substituted by cne or more
substituents selected from the group consisting of: Ci

alkyl; Cs.pp aryl:; Ci_zp heterocyclyl; halo; hydroxy; ether;




85 27 April 2005

nitro; cyano; carbonyl groups; amino; acylamido; acyloxy;

thiol; thiocether; sulfoxide; and sulfone.

16. A pharmaceutical composition according to claim 15,
wherein R, is substituted by a substituent selected from
the group consisting of: acylamido, ureido, sulfonamino,

and acyloxy.

17. A compound of the formula:

0
A
NN
|
Bl/N
Re

or an isomers, salt, solvate, chemically protected form,
and prodrug thereof, wherein:

A and B together represent an optionally substituted,
fused aromatic ring;

Re 15 —CHp=R;;

Ry is optionally substituted phenyl; and

Ry is hydrogen,

for use in a method of treatment of the human or animal

body.

18. A compound according to claim 17, wherein
the fused aromatic ring(s) represented by -A-B- consists

of solely carbon ring atoms.

19. A compound according to claim 18, wherein the fused

aromatic ring represented by —-A-B- is benzene.

20. A compound according to either c¢laim 18 or claim 19,

wherein said rings are unsubstituted.
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21. A compound according to any one of claims 17 to 20,
wherein R; is substituted by cne or more substituents
selected from the group consisting of: Ci;-7 alkyl; Cs.ag
aryl; Csz—¢ heterocyclyl; halo; hydroxy; ether; nitro;
cyano; carbonyl groups; amino; acylamido; acyloxy; thiol;

thicether; sulfoxide; and sulfone.

22. A compound according to claim 21, wherein Ry is
substituted by a substituent selected from the group
consisting of: acylamido, ureido, sulfonamino, and

acyloxy.

23. A compound of the formula:

o)
A
N
|
BI/N
Rec

or an isomers, salt, solvate, chemically protected form,
and prodrug thereof, wherein:

A and B together represent an optionally mono-
substituted, fused aromatic ring:

Re 1s —-CH:-Rp:

Ry is phenyl substituted by a substituent selected from
the group consisting of: Ci;_3p heterocyclyl; ester; amido;
acylamido; ureido; sulfonamino; and acyloxy and
optionally further substituted; and

Ry is hydrogen. '






