Titl e: PHTHALAZI NONE DERI VATI VES Abstract:
.formula: and i soners, salts, solvates,
prodrugs thereof,

substituted, fused aromatic ring; R

chem cally protecte
in the preparation of a nedi cament for

activity o) IRfB&ATMMLQTﬁLICRT@N@UﬁIE@ﬂ%MR WAWO@ER%E)NQ@HW(PCT)
I's represented by -L-RL,

(Riatagitt s ongeovel SORUONG

The use of a 6b§ﬁ t he
orns, ‘and

inhibiting t he

where L

n2 and n3 are each sel ect ed

e it

ptionally substituted C1_7 al kyl,

0 Xy et(hﬁ ﬁnten’ﬂﬁtﬁJﬂQﬁPuﬁnnﬁ NelBed 0

|1r use as

fornmul a: (CHZ)NI-Q\IZ (CH2) N3- wherein,
fromo0, do) vhordRleBeudi Bfo finifbion N7
from()(S)Nﬁ %QE@ 1 %?s an
group; and RN is sel ected fronihydrOoa
C3-7a het er@a\fibyihtion WQb hydi
t hi ol , tM(ﬁﬁayafyl oS
pharnaceuticals are

¢51) International Patent Classification’> CO7D 237/32,

AGIK 31/502, 31/50, A61P 31/20
" (21) International Application Number: PCT/GB01/04729

(22) International Filing Date: 25 October 2001 (25.10.2001)

(25) Filing Language: English

(26} Publication Language: English
(30) Priority Data:
0026505.8

60/275,066

GB
uUs

30 October 2000 (30.10.2000)
12 March 2001 {12.03.2001)

{71) Applicants: KUDOS PHARMACEUTICALS LIM-
ITED [GB/GB]; 327 Cambridge Science Park, Milton
Road, Cambridge, Cambridgeshire CB4 4WG (GB).
MAYBRIDGE PLC [GB/GB]; Trevillett, Tintagel, Com-
wall PL34 0HW (GB).

{72) Inventors: MARTIN, Niall, Morrison, Barr; c/o Ku-
DOS Pharmacenticals Limited, 327 Cambridge Science
Park, Milton Road, Cambridge, Cambridgeshire CB4
4WG (GB). SMITH, Graeme, Cameron, Murray; c/o
KuDOS Pharmacenticals Limited, 327 Cambridge Science
‘Park, Milton Road, Cambridge, Cambridgeshire CB4
4WG (GB). WHITE, Charles, Richard; 48 Scotland
Road, Carlisle, Cumbria CA3 9DF (GB). NEWTON,
Roger, Frank, c/fo Maybridge plc, Trevillett, Tintagel,
Cornwall PL34 0HW (GB). DOUGLAS, Diane, Gillian;
cfo Maybridge ple, Trevillett, Tintagel, Comwall PL34

0 0 0 0 O

OHW (GB). EVERSLEY, Penny, Jane; c/fo Maybridge
plc, Trevillett, Tintagel, Cornwall PL34 OHW (GB). VILE,
Julia; c/o Maybridge plc, Trevillett, Tintagel, Cornwall
PL34 OHW (GB). ~

(74) Agents: WATSON, Robert, J. et al.; Mewburn Ellis, York
House, 23 Kingsway, London, Greater London WC2B 6HP
(GB).

(81) Designated States (national}: AE, AG, AL, AM, AT, AU,

AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CQ, CR, CU,

CZ,DE,DK, DM, DZ, EC, EE, ES, F1, GB, GD, GE, GH,

GM, HR, HU, ID, I1., IN, IS, JP. KE, KG, KP, KR, KZ, LC,

LK, LR, L8, LT, LU, LV, MA, MD, MG, MK, MN, MW,

MZX, MZ, NO, NZ, PH, PL, PT, RO, RU, SD, SE, SG, SI,

SK, SL, TX, TM, TR, TT, TZ, UA, UG, UZ, VN, YU, ZA,

ZW,

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Earopean
patent (AT, BE, CH, CY, DE, DK, ES, FI, TR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG).

(84)

Published:
—  with infernational search report

For two-letter codes and other abbreviations, refer (o the "Guid-
ance Nofes or Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazeite.

(54) Title: PHTHALAZINONE DERTVATIVES

is of

36576 Al

{57) Abistract: The nse of a compound of the formula: 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 -
substitated, fused aromatic ring; R, is represented by -L-Ry, where L is of formula: -(CHyh-Qua-(CHyws- wherein ny, np and ng are
each selected from 0, 1, 2 and 3, the sum of ny, ny and 3 Is 1, 2 or 3 and Q is selected from O, 8, NH or C{=0); and RL.is an optionally
substituted Cs.z0 aryl group; and Ry is selected from hydrogen, optionally substituted Ci.7 alkyl, Cs.0 heterocyclyl, and Cs.ag aryl,
hydroxy, ether, nitro, amino, amido, thiol, thioether, sulfoxide and sulfone. Novel compounds, and their use as pharmaceuticals, are
also disclosed. . v

002



PHTHALAZI NONE DERI VATI VES PCT/ GB01/ 04729 The present investipfoa® ates to
pht hal azi none derivatives, and their use as pharnmaceuticals. In

parti cul awp @3es76present invention relates to the use of poesBogeypoUnds to
inhibit the activity of the enzynme poly (ADP ribose)pol ynerase, also known
as pol y(ADP-ri bose) synt hase- and poly ADP-ri bosyltransferase, and commonly
referred to as PARP. 10 The mammal i an enzynme PARP (a 113-kDa multi domain
protein) has been inplicated in the signalling of DNA damage through its
ability to recognize and rapidly bind to DNA single or - double strand
‘breaks (D Anours et al, 1999 PHIHMRIANONE PERIVMIIVES 268). Sever al
observations have led to the conclusion that PARP participates in a
variety of DNA-related functions including gene anplification, cel

di vi si on, drhkepentiati dnyvedBiapoptdsiss DNAPbabalagénsnendespirELldfdral so

effects on tel rre length a hr stabil | .d, a di,.Fagagna et
Al 1000, NEDGr EDGdT. US53pT ?.Bg’f ?gggﬁgﬁﬁresggnbtt‘%g&%%céﬁghi ghqeby whi ch
PARP nodul abeesBNd reReintioabraidteshen phecessesfhabeisgenvinppaddst §0

i mportance in_the formati on of poly, (ADP-ribose).chains within the cellular
“nucl eus (Al ERRISILFTRE ZF lﬁ?&ﬁf&F,t € ergge Ré&y 3?%%§ylation of

Protei ns: ERzyRl-ehiame riisel, 0giieal knSivgnabi pangd ADBpriibger,) ¥gnithgse
Berlin). The DNA-bound, 3Q_activated PARP utili_zes NA% to S nthe%i%% %%Iy
( ADP- 1 i bosepndo®od W ADBsty ber YAt CRESESEasFet P oCer S ¥ FFUaTFhG
t opoi soner aggpphi stones and PARP itself (Rhun et al, 1998, Biochem
Bi ophys. Res. Commun., 245: 1-10)
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)




27 April 2005 WD 02/ 36576 PCT/ GB01/ 04729 2 Pol ADP-rib h

‘been associated with mal i gnant transfornatlony éor exang?gk%g%%gnac??vﬁlio
i's highewoio/3tdte isol ated nuclei of SV40-transfornmed fikcoGBasésze while
both | eukemi c cells and colon cancer 5 cells show higher enzyne activity
than the equivalent normal |eukocytes and colon nucosa (Mwa et al, 1977
Arch. Bi,ochem Biophys. 181: 313-321; Burzio et al, 1975, Proc. Sbc. Exb
Bioi. Med. 149: 933-938; and Hirai et aI 1983 Cancer Res. 43: '

3441- 3446) nber, . of i RP h

been used tBOgVUéﬁ EtElPﬂéy#ﬁﬁE??ona §%@n £g%§$%é%??8%§E¥3atlgxeln
DNA repair. phnigahhs tieak€driathon. aIthaEKagphgenP%RPtﬁ@tlﬁh Bi #¥on of
PARP | eads to a marked. 15.in

e t
(Durkacz et higpher1dgoth ﬁa?ﬁpi g%%:ngﬁée%Q%E erge?£§§#g?fm§g35?ekgdr;{:ng
sﬁagﬁgghthégiggéb%?htf$uh?@@égbbty,lsukbmnohcbllsrsnﬁavelbeeﬂagﬂéﬁn to
effects of radiation res i
potentiélIyCﬁéﬂﬁaﬁh@§n§@§h€ﬂeﬁnﬁﬁwee?cheog Eﬁgﬁrﬁﬁ|sﬁaﬁﬁgg%ﬁgﬁ ﬁ??@a%ch
49 (SUpplpAESLFO% 4742 anehlbaker meboshk, (MiQ99%t! al, 197Radhath Bi 0i .,

91-100) nhi'bitors have been ted to,b
senS|t|S|ngB2©Ch$p0xE@OEﬁ%®hr1§élI§1%% og Sggr%}?ee E?;}éq§ Pgﬁg

5,041, 653) . Jur BioiP BdenQQ@0U©3GEQB@ &nH ﬁﬂra&|éteamub&983genonlc
instability™n res onse to a latin agents and y
Cancer Res. 3441 ~3446

10
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




- 30 irradiation (Wang et al, 1995, Genes Dev., 9: 509-520;7 Aejbgsi er de
Murcia et al, 1997, Proc. Natl. Acad. Sci. USA, 94: 7303-7307). 27 Apri
2005 . Wavp2r36566 PCT/ GB01/ 04729 3 A role for PARP has apg®:di@eiire
denonstrated in certain vascul ar di seases, septic shock, ischaemc injury
and neurotoxicity (Cantoni et al, 1989, Biochim Biophys. Acta, 1014: 1-7;
Szabo, et al, 1997, J. din.lnvest., 100:, 723 5 735). Oxygen radi cal DNA
damage that |eads to strand breaks in , Which are subsequently

recogni sed by PARP. is jor_contributing factor to,such di sease states
as shown- b’ﬁ PA ?%%i%@%ﬁ%? u?if%g Pegrid 0%%ri5%é,ll3.c?\ﬁﬁ?b§ci . Res.,
39: 38-46; Gascubir allisdf96s, Psestidashochradsciigémid). Safury18n83:

4688-4692).. More recentl PARP. has been,  deponstrated to, play a role in
the pat hoyeERrtorEthol CAREPEL SRbCRLs ( LyGddehs earih, BoeBhybr AtAat |

Acad. Sci. 1hBIA 1-B7(S2abo 1020331020897, &5 ¢iihasnabse, beeppdempnstrat ed
that efficient retroviral 1infection of mammalian cells is blocked by the

i nhi bi tPon 082) PARPXEERR vF 291 Cal VR nBamegs obhat kerdeotpaptraed roveals

vect or i if egk i s, Was: SHOMFE | 995 ich P YAELOYS dhid S gnincpel L types
(Gaken et al, 1996, J. Virol og%éc7 (6): 3992 20 4000).7 I nhibitors of 'PARP
have t hus bDeairHev@ropbetbrgt hectesete nsyuelidisease t b2 bps ess aslowm kancer

del ay the TEionsirrarionrsBRAREY Cloo Bt AN LGt ST NREEPeSP e ran
and d ark, 3199438Blochem dBtophys. 1586, Pomm ,NROL. (R)ad663ci672)S.Ahi s nmay
be relféed é?:ti@%é£&§@§P91M5¥£¥}é%gﬁél§p 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):




controlling telonere function (d' Adda di Fagagna et al, Aoy 208% ure Gen.

23(1): 7&Rﬁﬁk6$%0 US 5, 874, 444 discl oses a nunber of PARP inhibitors,
anongst whi ch ' 1's 1(2H)-phthal azi none (100): 27 April 2008 CY/CR81852%6576
PCT/ GB01/ 04729 4 NH | N (100) The present inventors have now di scovered
that certain derivatives of 1(2H)-phthal azi none and rel ated conpounds-
exhibit inhibition of the activity of PARP. Accordingly, the first aspect
of the present invention provides for the use of conpounds of the formula:
, RN and isoners, salts, solvates, chemcalJy protected fornms, and prodrugs
thereof, in the preparation of a nmedicanmefjt for inhibiting the activity of
PARP, wherein: A and B together repkg 3 thionally substituted, fused
an optionally dabstituted C5-20
aryl; and RN is hydrogen. 27 April QO5N\\Q-M/ 36576 PCT/ GB01/ 04729 5 A
second aspect of the present invention rellates to conpounds of the
formul a:-

The present inventors have now discovered that certain
derivatives of 1(2H)-phthalazinone and related compounds .

exhibit inhibition of the activity of PARP.

Accordingly, the first aspect of the present invention

provides for the use of compounds of the formula:

O
A
B
i
N
B o
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;-Ry, where R; is an optionally substituted Cs_gg
aryl; and

Ry is hydrogen.




"RN Rc and isoners, salts, solvates, chenmically protectegd7{rngos and
prodrugs thereof wherein: A and-.B together represent an optionally

subst i twbadefsed aromatic ring; Rc is -CH2-RL; RL i s pomiGRotskiap
substituted phenyl; and RN is hydrogen. A third aspect of the present
invention relates to a pharnaceutical conposition conprising a conpound of
the second aspect and a pharmaceuticaliy acceptable carrier or diluent. A
fourth aspect of the present invention relates to the use of a conpound of
t he second aspect in a nmethod of treatnent of the human or animal body. 27
April 2005 . WD 02/ 36576 PCT/ GB01/ 04729 6 Further aspects of the invention
provi de hoketRequUsepebt egnmpaengscasndefinvethtiimt heefdirest taspect of the
invention in the preparation of a nmedicanent for the treatnent of:
vascul ar careessds 8épfhe $REBK:S schaenic injury; 5 neurotoxicity;
haenorraghi c shock; viral infection; or diseases aneliorated by the
inhibition of the activity of PARR) Another further aspect of the

i nvention provides for the usep 10 of c ounds as defined in the first

aspect of the invention in the - of a nedi canent for use as an
adjunct in cancer therapy or or[potqntiating tumour cells for
Re

~and isomers, salts, solvates, chemically protected forms,
and prodrugs thereof

wherein: .

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.




treatment with ionizing radiation or chenotherapeutic agenmwil2dds Bri ef
Description of the Drawings Figures 1 to 19 show conpounds according to the
present wowenssizen. 20 Definitions The term "aromatic ri ngéTicBoys£do herein
in the conventional sense to refer.-to a cyclic aromatic structure, that
is, a cyclic structure having delocalised n-electron orbitals. 25 The
aromatic ring fused to the main core, i.e that fornmed by -A-B-, may bear

- further fused aromatic rings (resulting 1n, e.g. naphthyl or anthracenyl
groups). Th ti rLng(s) Y. ! olely carbo tons, . er my
conprise chggﬁggtgggeE% é%etgg i ?ggﬁéégréﬁ e fﬁ%lg%?nﬁs u?gnot 30
limted to, compoagdn, aexygébnednilnsthéutiatonaspdbe ofrohat inventyds) in
preferably ve five or,six ring atons. The_aropatigc ri )

oLt onal | y. BBECHESPAFAFSRN PF A mEQLeRIeRE o  BPf CEBRIIFEbCRY aryl
group, thisvaeyhlgkodpsddséprbp2085sho¥®; 025305401 PCTAERBOE, 04729 7 is not
considered to be a part of the aryl group to which it _is attached. For
exanpl e? thBe&FBGBXBP&F@hypa?§055%ghgﬁrE ocker &t-hat ot BECGEpRRAYPTgr oup (an
~aryl group geoBBhES&kNEMA1i6FAEEE BYORBEI EnhiBgrisHDEE tHEedcwivca ghenyl
group. 5 Simlarly, the group benzyl phenyl is considered to be a phenyl
group (an aFPRFgroup conprising a single aromatic ring) substituted-with a
benzyl group. In one group of preferred enbodi nents, the aromatic group

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




10 conprises a single aromatic ring, which has five or sigr Apringoosat ons,
which ring atons are selected from carbon, nitrogen, oxygen, and sul fur,
and whi chwOia2§6376 optionally substituted. Exanples of thepewGmotogrsei ncl ude
benzene, pyrazine, pyrrole, thiazole, isoxazole, and oxazole. 2 15 Pyrone
can al so be considered to be an aromatic ring, but is |less preferred. If
the aromatic ring has six atoms, then preferably at Ieast four, or even
five or all, of the ring atons are carbon. 20 The other ring atons are

selected fr PLr . ep_a S u Lth_nitr n, pbei ng
preferred. %%:98%|§855%8§%§8iﬁ8|§ eiagégﬁggaﬁfﬁé %gk%e§g§gpa §n§ﬁ¥%en%gne);
one nitrogés eithgcatdm ( Pyri dikaeplet wohai grogenbiphgnmlois cOpypiderad,

pyrim di ne and pyridazine);.one.oxygen ring_atom 25 (pyrone),; .and_one
Dxygen and BRESRTL FGoBR 7 RySAPbneYoRasrRer P bFReb bR 22 P0G has 11 ve
ring atomns, stihglepaetaagbkbyrahg)! eabstibneedowithear phgnglogsoape carbon.
The remaining 30 ring atons are selected fromnitroge oxygen, and sul phur.
St tabl & 11 RgEilAEh§e thSr BRGUG: BRAEGHERANE LouBNCPRRGCAFaM COphEr Bl o) : two
ni trogen ri@%e@b@”@rbhgiQéﬁoheylpﬁk@ﬁ9|@bmprQBQngxﬁgéﬂngléga@bﬂﬁti&uran);
one sul phur "ring atom (t hi ophene); one nitrogen and one sul phur ring atom
27 April 2069 gubsEs retpeTrEnb1P0R?28Y8 BEAPRzol €); and one nitrogen and
one oxygen ring atom (isoxazole or oxazole). The aromatic ring may bear

one or nore substituent groups at 5 agé avail able ring position. These
subst i t uent $napr@esgirevPedtf PERFREFED AMPPELIMAPEFoxccREMatLF| GFOUP

thioet her, comprises a single aromatic ring, 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




am no, Cl-7 alkyl, C3_20 heterocyclyl and C5_20 aryl. The7amifgmmstic ring
may al so bear one or nore substituent groups which together forma ring.
| n parti cwiDaR/3t3vese nay be of 10 fornula -(CH2) mor -0-(Ce@)/eB®t/w47mhere m
is 2, 3, 40r 5and pis 1, 2or 3. d_7 alkyl: The term"Cl-7 alkyl" as
used herein, pertains to- a nonoval ent noiety obtained by renoving a
hydrogen atom 15 from a Cl1_7hydrocarbon gprpound having from1l to 7 carbon
atons, which may be aliphatic or alicyclic, or a conbination thereof, and
~which may b r d, rti.al u e | y:uns ated. 20

Exanpl es oquéﬁéggg%?fuﬁgg)B?%tb%ggggabi%ggrg%i_eggﬁgél¥lg?o%%§&include,
‘but are not {(lisexeagdleoormerhyloledt.hyl, n-propyl, n-butyl, and n-pentyl
(amyl ). Exanpl es-of (unsubstituted) saturated branched Cl1 7 al kyl 25
groups include, but are not limted to, iso-propyl, iso-butyl, sec-butyl,
tert-butyl, Taed aresapdct yingErmaypbesrobneabur mbed alibsyttientcarbapychtc)
Cl-7 al kyl roups.calso referred.to as " 7 cycloal kyl" groups) 30
include%ybuF%'rgg &éakﬁﬁiféﬁgig?s %&883ti§ﬁ?§8 é?%ﬁ§%5§88hg %ﬁgcyclopropyl,
?yd obut yl, seyl\ciahlc_mpéintfytbm _aacloqyc]ﬁcnlirexyhydmxyy\eﬁthas,'sulgilbitt ultieﬂo@tnelblﬁﬁ
"~ (e.g., groups . which co I Se suc roups),. suc s, met hyl cycl gpr opyl ,

di net hyl cyclaHBPprE,H %Eﬁ‘ﬁavc B80T ?g%‘f){m%yff@c%m@ﬁy,l- the P
net hyl cycl opedingtd c2#iABr nhy28080\V\0e02/ 808 76r Red +EBEN 841298t groups
dlnethylcyclopent¥l, met hyl cycl ohexyl , dlnethylgyclohexgl,
cycl opropy| Bt CRAGTEGE] SRETy PrEtRyl . ERaRprbiCeiaruhBesstmnavtied)ot
unsat urat ed FekmGial kybagy,QuRse B-WHmGh have \ane- O MY & caf bap-Hard g

doubl e bonds (al so
' 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,




referred to as "C2_7al kenyl " groups) include, but are noby Agibégd to,
et henyl (vinyl, -CH=CH2), 2-propenyl (allyl, -CH2-CH=CH2), 'i sopropenyl
(- C(CH3) spbidyaedpsit enyl , pentenyl, and hexenyl. 10 15 ExappresoPbsrzo
(unsubstituted) unsaturated Cl-7 al kyl groups which have one or nore
carbon-carbon triple bonds (also referred to as "C2_7al kynyl" groups)
include, but are not |imted to, ethynyl,  (ethinyl) and 2-propynyl
(propargyl). Exanples of unsaturated aliéyclic (carbocyclic) C1_7 al kyl

groups whi ch.ha ne or _nore_carbon-carb doubl e bonds al so referred to
95O 7 ey BiBE Rehgro R hraRiey heERuler i etyE: atre i s fonesy T,
unsubsti t ut egcgopuppysmehgs 20dcygbopreremitihgycl obutenyl, cycl opentenyl,
and cycl ohexenyl, as well as substituted groups (e.g., groups which
conprise such groups) such as cycl opropenyl net hyl and cycl ohexenyl net hyl .

25 C3_20 hetghrpyebybr [Q8shiBERYLEBed) HELEEQEYELY! &, dused g RERI N,
pertains to a nonoval ent noiety obtained by renoving a hydrogen atom from

~a ring ﬁtonWB¥C€ h@ﬁeaPBﬁaPch0§§293rh@Be¢@€9@miéoﬁbhﬁoQﬁﬂﬁsséﬁhﬁ@onpound
having one pLREyrr@f EWOA50RCHDNE) Fd IS (gercg.}ps)sri' cq%ugéj,s%q%totﬁ%&d%%q:)’ and

having from 30 3 to 20 ring atons, dtons, whi ¢ rom are ring
het er oat ons1i@ntedhbeei Athenyvdadvione, of C¥atl ), ry{monenyl (wdtlarlocyclic

4 are ring hetbanan FPRATRETA0y G R e R P G o0”

denot es ri ngndt besenwhet her carbon atons or

10
-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, ethxnyi (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.



het eroat ons. Exanples of C3_20 heterocyclyl groups havi ng7qugi phdg ogen 5
ring atominclude, but are not limted to, those derived from aziridine,
azeti di newoagbsnee, pyrrolidine, pyrroline, piperidine, gichysHpyhbdi ne,
tetrahydropyridine, and - di hydropyrrole (azoline). 10 Exanples of C3_20
het erocycl yl groups having one oxygen ring atominclude, but are not
limted to, those derived from oxirane, gxetane, oxol ane
(tetrahydrofuran), oxole (dihydrofuran)} oxane (tetrahydropyran),
~di hydr opyr ag,, an ran. Exanples of substituted C3_20 heterocyclyl groups
15 i ncl ude QG@éPg,d %OE?%I?%ngcﬁ?ﬁm?thQﬁﬁﬁﬁﬁe@a¥99%uﬁﬁ%%saﬁﬁ pyr anoses,
i ncl udi ng, hekeexamphe, ribose, |yxose, xylose, galactose, sucrose,
. fructose, and arabi nose. Exanples of C3_20 heterocyclyl groups having one
- sulfur ring 20 atominclude, but are not limted to, those derived from
~thiolane (1gkpAPYEAEObR EPNENEetd HbENE)y BN olSd r@&yﬂﬁgt&@%@fb% anpl es
of C3_20 heterocyclyl groups having two oxigen ring 5 atons 1 ntlude, but
are not 2| i nFiBd B&oM hpsduderi el frennoti dxmabedf 60, ekhopkederivdidoxane
and 1,4-dio . . o] . te o] VY S s i.ng Ltrogen
TR R sy G A

ring atons.inc ut” are not erived 3

~diazol i di nepipyradenedi déhydpyppazotine, tatdabgbirdpmeidinm daadline, --and

pi per azi ne. 4k ocyclyl groups having one nitrogen ring
at om and ong5§g§8é§§F?Eég§#§%$?§%§Lde, but are not 27 April 2005 WD

.02/ 36576 PCT/ GB01/04729 11 limted to, those derived from
tetrahXGrooﬁgéﬁﬁfes of Ci-20 heterocyclyl groups having one oxygen ring
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




dihydrooxazole, t et rahydroi soxazol e, dihydroi osoxazol e, 2(pihgbdsne,
t et rahydr ooxazi ne, di hydrooxazi ne, and oxazine. 5 Exanples of C3_20

het er ocyovglozgésssips havi ng one oxygen ring atom and one pgh/iGeos47p0 atom
i nclude, but are not limted to, those derived from oxathi ol ane and

oxat hi ane. Exanpl es of C3-20 heterocyclyl groups having one nitrogen 10
ring atomand one sulfur ring atominclude, but are not limted to, those
derived fromthiazoline, thiazolidine, aﬁﬁ t hi onor phol i ne. O her exanpl es
of C3_20hetfnoc cl.yl groups incluyde, but are 15 not limted to,

oxadi azi ne. THPLERE €87 26PRECeFBEERY TremstiptErbytieaoxeRelsubstituents are

on carbon, @inpitbedsnolbl PEeSEAVNrodEBREZ020, (RiRYaREYbsoEhsol 8 M " C5- 20
aryl" as used herein, pertains to a nonoval ent noi ety obtai ned by renoving

a hydrogen RPSRPPLORE: afichrshufireorpadgnat ofth-bydnocsazsanay opati exashpeund,
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)
i s an aPomaErampiag. obr €5-ep diprocyadly lr igrguipss hiavdmgs oane Dryigeg atiows. The

ring atons b I a t oR in,: aryl.. groupsy Ln igh case
t he group n§§¥?o§3§n?8%t%§9E8§rg?@?rggoﬁongiggga %%g-gﬁgc§§Boa%?f eéroup.
Exanpl es of £tG5- 2hoaeyfegriveads fwhinchzdbhnot ahavendi ogathéteeoat ons (i- e.,
C5_20 carboaryl groups) include, but are not limted to, those derived
from benzene (i.e., phenyl) 27 April 2005 WD 02/ 36576 12 PCT/ GB01/ 04729

(CO, napht hBEkemplé€10¥, Cant hreteereyclid) grohesahihtiere oh€l4).trogen
10 ring atom and one sulfur ring atom include, but 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)




and pyrene (Cl16) . Alternatively, the ring atons may inclogdgppgysr nore 5
het eroatons, including but not limted to oxygen, nitrogen, and sulfur, as

in "het erg@yoglzegeoups”. In this case, the group may convegirRiHoh ¥R
referred to as a "Cb-2o0heteroaryl™ group, wherein "C5_20" denotes ring
atonms, whether carbon atons or heteroatons. Preferably, each ring has from
5to 7 10 ring atons, of which fromO to 4 are ring heteroatons. Exanples
of C5 20 heteroaryl groups include, but d2e not Ilinmted to, C5 heteroaryl
groups derived fromfuran (oxole), thiophene (thiole), pyrrole (azole),

i m dazol e (1(3)15ndparbbhdpnepyCarol @xthracgingzdiCe)) , tRherdrdIrai@azbie) »

i soxazol e, thiazole is&%h'azole, oxadi azol e, and oxatriazole; and
CBheteroaryF“ﬁféﬁﬁ%é rixt&d - from isoxazine, pyridine (azine), pyridazine
(1, 2-diazine), pyrimdine (1,3-diazine; e.g., cytosine, thym ne, uracil),

20 razine (1, 4-diazine), triazine, tetraz 0 i I furazan
Thepﬁet er oar2§/]rt‘§j‘?’1ﬁfpl e o rddtd T %?S}bgr’?%&%hee;&g%o%?fﬁgegt om 25)
Exanples5of #é{égﬁéﬁéﬁéyﬂﬁﬁflﬂdmﬂgi?Mﬁ(ﬂbﬂXﬂﬂﬁ?hgﬁfhﬁﬁﬂkygiyﬂyﬂﬁﬁnmge@de,

ut are not linmted to, et eroar r aups er,j ved_fraom be ur,

i sobenzof ur a@nd bRy H O%C%eﬁ‘é h‘%%?ﬂ%r,ﬁi %Oﬁ’é’oﬁ e %rnohtgilesf oca%fs%' gt;:?lo%ups
derived frorgé’»&lﬂ%@f'é&eveﬁ&mﬁn%é nesfderrbdiazane [sidepyeraingl” Cl4
heteroaryl groups derived fromacridine and xanthene. Thghabove Cgﬁ7 al kyl ,
C3- 20 het er cayeiyd , wheke 05 Yo-a’y FeGPEGEs L 1 nAnAERBF  alBREDSF HAFYOBt
anot her subsfityent, MRy LNEIBGhYES Blef¥db120®uch ring has from 5 to 7

10 ring atoms, of which from 0. to 4 are ring heterocatoms.

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




WD 02/ 36576 13 5 PCT/ GBO1/ 04729 optionally be substitut e%\gptr-hz(%},e or nore
groups selected fromthensel ves and the additional substl tuents listed

bel ow Hal o ;hessCl . -Br, and -1. Hydroxy: -OH Ether: - {@499R is an
et her substituent, for exanple, a Cl_7 alkyl group (al so re Jto as a

Cl_7 al koxy group), 10 a C3-20 heterocyclyl group (also ref erred to as a
C3-20 heterocycl yl oxy group), or a C5 20 aryl group (also referred to as a
C5_20 aryloxy group), preferably a Cl_7 &Bkyl group. Nitro: -NO2. 15 Cyano
(nitrile, carbonitrile): -CN Acyl (keto -C(=O R wherein Ris an acyl
subst i t uent opftdionaddaymiee su@smtntaﬂkwt{;r oup Q3 BOrpegEPHBE FBlgsted- 7 20

al kylacyl o (3 &Zmae;ﬂk fif’e)s) a’ndatﬁ%—cégggﬁﬁﬁﬁﬁﬁy%hﬂst@?ﬂ@ﬁt%aﬁgte&eﬁélbﬁd to

as C3_20 het'd“ rou also referred to as
C5-20 arylacyl), pref erably a Cl 7 al kyl group. Exanples of acyl groups
i ncl ude, but agg}e n%t C( =0) CH3 (acetyl), -C(=0 CH2CH3
(propi onyl) ={e) dyryl) and -C(=0 Ph (benzoyl, phenone).
Car boxy f car boxyl | c acr d): OOC]—I Ester (carboxylate, carboxylic acid
ester, oxycarbonyl): 30 -C(=O OR, wherein Ris an ester substituent, for
exarrpl e, a HoHdroxy 3 kyl IJg'roup, a C3_20 heterocyclyl group, or a Co5_ 20 aryl
group, preferably a Cl1-7 al kyl group. Exarrpl es of ester groups include,

P u(;(t :%; goﬂ?t Eléhnelz;[:ed—(gfg, v;h%(r_ecj)%nc?{_lsls _an ether scg%tlt%n(%) %C'_Be)x%mpﬁgd
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-p 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
e(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.




27 April 2005 WO 02/ 36576 14 PCT/ GBOL/ 04729 Am do (carbaggégﬁlﬁﬁﬁpanyl,

am nocar bonyl, carboxam de): -C(=0O NRLR2, wherein Rl an are -

i ndepend I kno substituents, as defined for amno g | es of

-5 am do gﬁgﬁ%gagﬁclude, but are not limted to, -C(:C»NHZ?eﬁﬁg?gg?ﬁﬁﬂCHB,
-C (=0 N (CH3) 2, -C (=0) NHCH2CH3, and -C (=0 N (CH2CH3) 2, as well as

am do groups in which Rl-and R2, together with the nitrogen atomto which

they are attached, forma heterocyclic 3fructure as in, for exanple, 10

. pi peridinocarbonyl, norpholinocarbonyl, thionorpholinocarbonyl, and

pi perazi nocarbonyl. Am no: -NRLR2, wherein Rl and R2 are independently
-am no- substj tuent a ro | k : so 15
hhb Y (?agFE§P§§4”EE§ba§%§Clg @no@aF%Qng Mﬁgﬂégggéﬁél.

referred toas Cl_ m no or ¢ al’kyl'am , _

het er ocycl y-Cdr-OUBR BT, avlGs-<2h &'y Rngr BOparer videpidenty amima 7 al kyl
group, or, in,the, case_ of " (oS 1 .Qr.o a aken

t oget her mjFHbﬁﬁétHFnggeﬁ%aF%#gbgawﬁ?%Lg%ﬁﬁgygngpggtag%gggi?%ré?a

het er ocgcl i emfideg gitavipsg ihcdmdé, t bu20ager npg dtodtedEkanpl-6$=06) NEm no

groups include, re ngt__|imted to, - NH -N??H%, - NHCH( CH3) 21

-N(CH3) 2, -N@éﬂ?gﬁgf 3 aﬁé‘gkﬁ@%ﬁSEXangﬁeg)épcg 3%:%%#%0 groups i ncl ude,
but are notc (=i NqeHLOH;)a7i Bisdwed)l azetirdideo grpypsotindivhach Bf perd do,

pi perazi no, perhydrodiazepi no, ,norpholino nd_25 t hionorphol ing. The cylic
am no gr oup$oFeFPEE §&$§t¢b@t@&trSQePhéﬁPh¥%ﬁgwﬁﬁcbn§88y gﬁ@ ?gggFP?aénts
defined hergordi0h hLRERIE QAL uctdRO%Y ang &g awbfipleA particul ar
form of amno group is where one of RL and R2 is a sulfone (- S(=0 2R

where RO s @ipgirigiaosasdoryilentorphe limoscagbony L,

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. |




30 can be terned a sul fonam do group. Exanples of sul fongg%& 2(Sﬂsoups
include, but are not limted to, -NHS (=Q ) 2CH31 - NHS( f’n

- NHS( =0) 7 April 2005 WO 02/ 36576 PCT/ GB01/ 04729 o]

(acyl am ﬁg)é'ﬂﬂ;{gsl\sl%q =O)R2, wherein RL is an am de substi t%‘g%té%* or éejxarrpl e,
hydrogen, a Cl_7 al kyl group, a C3-20 heterocyclyl group, or a CS-20 aryl
group, preferably H or a Cl1_7 alkyl group, nost preferably H and R2 is an
acyl 5 substituent, for exanple, a Cl_7 ¥tkyl group, a C3_20 heterocyclyl
group, or a C5-20 aryl group, pref erably a CJ‘T 7 al kiﬁ g oup. Exanpl es of
acyl am de grl‘cmds’imm udssylmningle: MHR'A(EMREd vhere Ci(i O)<CH ,amide

- NHC( =0 CI—|2(g;!§5 NHX( P r yl roup is
where R2 is an am nd gfr-o% &f %%%4 %&%er? J% %&kgﬁe gl%%gée%dent |y
am no substdatuehe’serotagdthlsggonpp oanab@s-tzelamd @r-roanrpel doegeaaply HBxanpl e

of ureido gr oups(drlggégﬁ 1 %t u%r e_ not, Ial)mfteq_%b II%LSHS%_%)ZN (g;}%h aJ:\Ff and

-NEC 15 Acyl 05()? wher an acyroxy
substi t \ent syt iaxan e, far Céx_a'inpldxylagxlouml}@lC@_rzﬁhp,hat enogycl yl gr oup,

or a C5-20 aryl group, preferabl -7 20 rou Ies

acyl oxy gr 031% eflgrqumg]e‘llpb‘lﬁ‘)lg?'e tal 1P ﬁﬁy 6%&0?%?@853?@&9)

- OC( =0) CH2 B Jey 10 el CHiy g m—@ﬁ%yiﬁr@ @f&!@@nﬂqciﬁeﬂo)m%’re
Thiol : -SH. Th| oet her (sulfl % -SR, wherein i s a_thioether

subst i t uent ,2¥orl il d0n BHTZPIGs gr 60BY (510§§H@€ﬁé'r r TI‘EJH%E Q) Ry 7

al kyl thio grcm&) falﬁzl@lf& hed & %fcédﬂrleﬂﬁi)d@ gfbu@ i$FnEeOrarsd g ewp,
_preferabl y a Cl al kyl (gr D1y npl es_of
10 amino group ’ where R

and R? are independently amino
substituents, as this group can be termed an ureido group.
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—




Cl_7 alkylthio groups include, but are not limted to, 2 %mg - SCH2CH3.
. 30 Sulfoxide (sulfinyl): -S(=0)R, wherein Ris a sul foxi stituent,

for exanpk@®.o2@¢%d_7 al kyl group, a C3_20 heterocyclyl grp@p GBI /0824°- 20
aryl group, preferably a C1_7 27 April 2005 WD 02/ 36576 PCT/GBOl/04729 16
al kyl group. Exanples of sul foxide groups include, but are not limted to,
-S(=0 CH3 and - S(=0) CH2CH3. Sul fone (sulfonyl): -S(=0 2R, wherein Ris a
“sulfone 5 substituent, for exanple, a CL67 alkyl group, a C3 20

het erocyclylagla<I oup, or a C5_20 aryl fgroup, preferably a ClL_'7 “al kyl group.

Exanpl es of W ﬁé%up@xamﬁ—le@d@ sl fd deo g dauma dapalaide, Spag) 2@
(et hanesul fRRYyly,; ( 2CH3, and
4- nethylphenylsul ony 16 (t ﬁxﬁ%ﬂgcgﬁéen?(ogg%ﬂégh t he groups that

‘formthe above Ilsted substltuent groups, e.g. C1_7 aIkyI C3_20

heterocyclyﬁd@ya nggifﬁg&lJbg?¥%%gﬁg§el%ﬁgrg sHbiglguggngEhus th

above 15 de n|t|ons cover rou |ch aré su ?uted
Substltdbnt§uhmﬁnﬁndﬁﬂu;ﬂdr|e¥qmmiﬁtﬂ&ﬂmhﬂalhyiugsbupueatCgaoa ring which

fornms part of Rc. an substi t uent the fused aromatic ri 20
(represent ed oKV al vay togethér &Wn?ﬁ\’ﬁi?ﬁ?‘ép’r i%ﬁe£?¥?1k{’<]?yt?1u%‘l‘? or ni ng
a further C)&i]]dyd Sjﬂdtqi ur E&dampiks cOmnmdfitthe Hrewpsbsindiers, wut hee

aromatic r|n at for t he tra_ 25 r| lin preferab on the atom
adj acent thé‘ Hﬁ% Cﬂ&etyé({]oézcgﬁ K‘# i mesyi)y
-8 (=0) »CF3, =S {=0),CHyCHaj, and 4~methylphenylsulfonyl
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 —




The substituent on Rc that forns the intraring link is pr?;ﬁé |y on the
atom which is one atomaway fromthe atom 30 which is bound to e central
moi ety. TW/® geispdsgbet ween the two rings may be a single bopgrcRo iy be of
the formula: - (CH2) nl' -Q 'n2. - (CH2) n3" 27 April 2005 WO 02/ 36576
PCT/ GB01/ 04729 17 wherein nl', n2' and n3'" are each selected fromO0, 1, 2
and 3 and the sumof nl', n2' and n3'" is less than or equal to 3. @ can
‘be 0, S, NHor C(=O. 5 Further Preferentds The foll owi ng preferences can
~apply to each aspect of the present invention, where applicable. In the
present inveRerenn @he:fugedaadonﬁtl@rﬁlﬁ@@h)SQbeﬁbgdegeﬂmea b¥, - A-8d
preferably go S f | gky, ¢arb to y epzene,
naphthalene§ Qﬁ% Ehg ﬁ%@eSE n?efaﬁ?y %e%g%%e ﬂ%slgggcﬁﬁ édggbggﬁaP Eése
rings. nay be szscanubedQ,bEt FH sone(edbodi ments are preferably
unsubstituted. 15 RN is preferably selected from hydrogen, and am do. In
one enbodinent, RN is preferably am do, where one am do substituent is
phenyl , 5optFonthéy BubSeérented by fluorine, preferably in the para

osition an r__enbodinent, RN 20 is f er abl it Js
Breferred tﬂ%? g%ﬁﬁoff?gf Rﬁefgfa?%%%e?a?h%ﬁpﬁy # éFELFQEQ?FO OFE%, NH
or C(=0). 2bréséstpietenabby, ofihéos nubplicibPeni - n2-, where nl is selected
fromO, 1, 2 and 3 and n2

In the present invention, the fused aromatic ring(s)
10 rrepresented 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;_,




- unsubstituted Cl 4 alkyl. In another

is selected fromO and 1 (where the sumof nl and n2 is é‘? gé @) and
nore preferably n2 is 0. nl is preferably 1 or 2, nore é?' ép 93" 1. The
nmost prefwore@desistion for L is - 30 CH2-. If Qin L is - CRtR&Bo1imdmRy N2 is
preferably 1. In one enbodinent, RL is optionally substituted CL_7 al kyl
and R2 is ~hydrogen. Rl is nore preferably optionally substituted C1_4 27
April 2005 WO 02/36576 PCT/ GB01/ 04729 nﬁ' al kyl , and nost preferably
dlnent R1 and R2, together W th

t he carbon ich,the re ttache saturate 7 cycllc
al kyl gr oup,% e &\g]&oa%ﬁ yistesap é’yé‘:llniscl,1 aﬁtt%\% r%%m% =4 | ]ﬁﬂ “f urth
_enb?dlrﬁnt aRbthrakmanﬁ&mhdﬁ; aRlahﬂd1Rp,F&o@étéé&{?}Eﬁ”@ﬁéa&&Eﬁﬂﬁdaﬁ§l7
cycl oa eny r re prefer cycl oal kenyl group, ic

conpri ses t @g‘r"t?@n@ SImE o @ t%ﬁl‘%lﬁ%ﬂl 2R R Sé‘rtélrétttegcﬁgd’ iGydic (cHz) " 3-
(if present )aladyd gﬁ@fu@;,oﬁno@e paedcRaAnly hy d;00c1he Bludyq @I@‘I@r ablpy, g

benzene rlng, hthalene, ridine or 1, 3-benzodi oxol e, nor e
preferaby qﬁéﬁ? n &MY nRRLlﬁsaEtBGHQQnEOrﬁﬁgatpm F@ Bmeﬁ@r%®ﬂy
substituted ey Ht%r%lt%opfc Kk cg@lggtkleh NS FRY, e

“prefe 3@0%12 3@ % IE’)(%Oﬁh(lgt er ocycl &m héTo

al kyl, nmore preferably nethyl aryl;

mor e ‘pr ef er SBIGLORLKGITL HFeRExy W@ﬂﬁérComﬁﬁﬂ@eﬁréﬁ@r@@ﬁ@omeﬁh@ww tshenoxy,
benzyl oxy, aBdcnC¥S! QRENEO e Nid car ar

car boxy, ester canﬁgam do; é)arﬁeno %n&ﬁ?ﬁg qul f%ﬁo &%%ﬁ%{%r e)f er&gl y
-NH2, - NHPhpPaatd chy&aaﬁhdoRngcﬂJﬁwdmmn as norpholino; acyl am do,
includﬁ@g urei do groups, where the

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-z0 heterocyclyl, and Cs-zo aryl, more



acyl or amno substituent is preferably phenyl, which itself ; s optionally
fluorinated; acyloxy; thiol; thioether; 25 sulfoxide; sul 2 dail 2449 one group

of embodi §Ry¥apsesdsl UOro is particularly preferred as a subsihidiésidzee al ong
with substituents containing a phenyl, or fluorinated phenyl, conponent.

30 Preferred substituents of the benzene ring, when RL is phenyl I ncl ude:
(i) acylam do, wherein the am de substituent is selected fromCl 7 alkyl,
C3-20 heterocyclyl, and C5_20 aryl, nmorel®7 April 2005 . WO 02/36576

"PCT/ GB01/ 04729 19 pref erably ClL 7 aI kyl and C5_20 aryl, which groups are
optional | y feraferalsiubshit Lﬂléﬁfl Hisl &ptzooﬁﬁylsuBb@ChugnDBPSnayebe sel ect ed

fromany of { ukﬂ!%i 1Qﬁ§ of ar] I | | ude
Cl_7 al kyl #@42101 (r-:% groups lha o%1 ‘et kr'l[‘élr% #)Flc‘ﬁg) S%) &a%ﬁebg%e
groups; (ii)may diel e heharesl dnmardme oS tdsteu drits tiesl pltm‘ver alhuluya tﬂnyo@reo@efn
and the oth cteed. fr 7 het er ocycl and 20
aryl, nore ?Prelf era@]a& (i%'q-‘/e a‘?ﬁ'? C‘:L]hd Cie‘C§1270 ar 98 mgﬁ 85%% gFgups,

op]c i o?aldﬁ]}/ fhﬂlds}eretfndas,t |ttmtc[m:thtdtg a'Hgis suqdrﬁo@:{aaaltgﬁsm@ﬁ :c t uen': s mlay be : :
sel ected fro ny 0 0s i sted above, bu ose qf particu i nteres
i nclude C1_ 7 I k‘ﬁﬁeuifi 2’6’ a';ﬁlg) r’gzr (’iﬁ% qié’l o and

et her grOupﬂqydﬂdgérﬁ,mafrﬁilamélmtmrﬁl ket fi@:o‘irufflﬁl-} taaeitl i £33
pr ef er abl y droge C&y hergs]ul f one SibSt ituent is selected fromCl 7
al kyl , dsem 28Ydy yOTROPECIFRPAYabty e kYlaPRPl and

C5_20 aryl,(m@h Er@&?uﬂﬁléhegroups are 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.




optionally further substituted. The optional substituents_nay be sel ected
fromany of those |isted above, but those of 20 particulldrArhe®Gest
include Gp groups and acylam do groups; (iv) acy in the
acyl oxy sugst??%ent is selected fromCl-7 al kyl, C3_20 hb€ﬁ*§8¥@§%f and
C5_20 aryl, nore preferably C1_7 al kyl and C5_20 aryl, which groups are 25
optionally further substituted. The opti onal substituents may be sel ected
fromany of those |isted above, but thos@0of particular interest include
Cl_7 al kyl and C5-20 aryl groups, halo, ether, thioether, sulfone and
nitro groups. 30 If A and B together represent a substituted fused aromatic
‘ring, it is he b e t a t ring
link with- awgé %FE %Qﬁ%t% rF?g %%0%% E%F%%ﬁancgg m%gRg‘ gaﬁeg %ﬁents in
the five pospmb@naanen pathleabarbyhpmeferred. 27 April 2005 . WD 02/ 36576
PCT/ GB01/ 04729 20 Where appropriate, the above preferences may be taken in
conbi nation with each other. 5 Includes O her Fornms Included in the above
are 't heswel [inklowesi onther Falrtns solvate, and protected forms of these

1bsti t uent e a reference to.carboxylic acid COON) al so
'?gcfuheg thz Eﬁugﬁ Xiﬂ% ﬁypg?e?rﬁogﬁﬁ E%%>%noﬁég§bP18rl éggolvate

- thereof, asswekhtas a@ﬂvgﬁblt@li‘;%bdpﬂ?@&mgt ¢ tBess. suﬁb'&hlt@éhi‘.s a peterence
to an am no grou |nclud%s the protonated_form ( %, a salt or
sol vate of ERE™BNFmo? &f 8§en98rt@x&ﬁﬁPQXYélﬁyBFééhKo?pgg s&LE° as well as

conventi onal npngHeet edel ALABNAL dBa2BLRY1GERYPLoBhM(L-BDLY), a salt or

10 solvate therecf, as 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.

+




15 a reference to a hydroxyl group also includes the anionic form(-0-), a
salt or solvate thereof, as well as conventional protectédPfibsdf of a
hydr oxyl 9H@siBss7s somers, Salts, Sol vates, Protected For mspcRigoffi@sy ugs 20
Certain conpounds nay exist in one or nore particular geonetric, optical,
enantionmeric, diasterioneric, epinmeric, stereoisoneric, tautoneric,
conformational, or anoneric forns, |nchQ|ng but not Iinited to, cis- and
trans-forms; E- and Z-forms; c-, , r-forms; endo- and exo- forns R
- 25, S, an ms: D-.and forns nd 1 formns; and (-

forms; keto? t@ngpa%'aﬁd‘cé‘i?& Etsebflél‘:ﬁ?‘gegyﬁ SHd Loxn Ay J-Csf o sr'lal

and anticli @@Lecflfﬁrilas&:a.lgr eald udddf @rehy thaXialrnarnd Reealor,i als f.@kees; boat-
chair-, twist-, envelope- , and halfchair-faorns; and canbi nati ons thereof

her ei naf t er RSHedBr| 8CE FarPTarals @t GorS titydhonsl) (dsomegsmddi- -f or ms") .

| f the conpeubgehs hﬂl@hYQiﬁﬂérnﬁanhglcbhn@%il%ﬁssbéﬂ%é% AYIREr Ofher
di fferent polynorphic forms. 27 Apri . WD 02/ 36576 PCT/ GB01/04729 21

Not e that, §%@§pfﬂeé\*§1&" ?Qu@@dpﬁéllé‘wopopft adoswe inc smomi goacifical ly
excl uded fr Qi ot eumy R 0?8 HRtfoalie Loy AIRcH! UELURBL £8Mbe

constitutional) isoners (i.e. isoners connect I ons
bet ween at opensirhed Bst Rawemerenyebyot hé spesiruicdmrafl aﬁ@men,naspace). For

exanpl e, a OXY ~gr Qup, ngt opstrued as
a referencehgggﬁggﬁgF%%%tggghg sogg BH %9§k§ari fh%lrgﬁggsnchH§CH.
Simlarly, arthbechﬂoeophengdthe abtotopbenpbns$rm&ﬁ.bm lae redesteneed tas a

bbb e R
reference to a class of structures may well include
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




i ncl udes n-propyl and iso-propyl; butyl includes - n-, ig6APrEUS5  and
tert-but Wyo o8BédI@Xyphenyl includes 15 ortho-, neta-, and pccroi/04729
par a- net hoxyphenyl ). The above excl usi on does not pertain to tautomeric
forns, for exanple, keto-, enol-, and enolate-forns, as in, for exanple,
the follow ng tautoneric pairs: keto/enol,, 20 i m ne/ enam ne, am de/i m no

al cohol , am di ne/ am di ne, nitroso/oxine?chioketone/enethioI,

N-ni troso/ hyr oxygzo, and,, nitro/aci-ni,tro. Particul.arly relevant 1.0 the
present i nvggrﬁri olﬁci saifle’ 53 toaH‘F‘é’ml? i ¢Tp &Y tlﬁé?ttog%icst%’%e&"ﬁ%%é”ﬁt

il lustratedifigl oya Rg: FhagNehe 1hae.specifically included in the term
"isoner"” are conpounds with one or nore isotopic substitutions. For
exanple, Hmay be in any isotopic form including 'H 2H 30 (D), and 3H
(1), Cmy gl'é%sawtﬂe%%% Gfe¥iMi dd)ClaUdic e 2 APHd a2QRE tWR 02186576 22
PCT/ GBOL/ 04 12C, 13C, and 1I4C, O may be in any isotopic form jncluding
160 and 5180;coamdurise indlaidasniadds sethe diose mise TS, 1 Glerddmsh ceitdd 1y
particul ar ggnq icl al | ' Id et udivag-Howol |y
~or partiall ;%rc ace%%gla})r}d Ilcg)jt erl@maﬁggﬁﬁgﬁﬁﬁﬁg&%ﬁ or the

prepar at i on flce: G-heagynapetmeEitd @y nichasi S)svamet slapHvatihasi®. @nG racti onal
crystal l'i satjon chr onmt [ i jc fornms are

ei ther 10 kﬁ%ﬁﬁ“%%gfﬁé g?gﬁogggggﬂf%§g$?§§§g%gﬁ%é Jﬁﬁg aﬁ%ing t he nmethods
t aught her eighroatatiormaphet hedsys)i mfa dawwi srergre forms are either

10 known in the art or are readily obtained by adapting the

structurally isonmeric fornms falling within that class (egg Cl 7 al kyl

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




Unl ess otherw se specified, a reference to a particular conpound al so

I ncl udes ionic, salt, solvate, and protected 15 forns of A HEEeP0S £ or

~ exanpl e, wmﬂissmssed bel ow, as well as its different pobgimigaver2s or s.
It may be convenient or desirable to prepare, purify, and/or handle a
‘corresponding salt of the active conpound, for 20 exanple, a

phar maceuti cal | y-acceptabl e salt. Exanpl of pharmaceutically acceptable
salts are di scussed in Berge et al., 19 "Pharnaceutically Accept abl e

Salts, . Bharm E X Lf the conmpound
S anlonlc f&PmnaS%éyﬁﬁﬁcﬁ 6n§$EtB %3le§ ﬁ§ﬁ¥§igﬁ Qgﬁgﬁﬂg e. - COCH
may be -CDOtk;ethgﬂamanealbutgyaménbormmdymenhdaammnEabEEhaablamlnExanples
of  sui tabl ani c.cations incl,ude, . but are.not h g al.kal i
ol ony SienradBlafuity RIbesPriftns ParyaRifto ehdn v ifieh it Ry 1ng

Myt +, and otdaeyligati ﬁl&@lam@heas a3 tromExhEplias, ohssukllabke amgani c cations
I ncl ude, but are not _limted.,to, ammoniymion (i.e., NH4) and substituted

ammoni um |oﬁ§1@§rgSUCNH§ﬁ+lYﬁH@923ndNﬁ§§4nlﬂﬁ4+)AnEﬁéﬁﬂP&? 6f SsGhBEmon

sui tabl e sugﬁ;%bgh% gagﬁﬁ@hQﬁm;q&% are nt(pase,*deri ved -WO 02/ 36576 23 27
April 2005 ." PCT/GB01/ 04729 from ethylam ne, diethylam ne,

di cycl ohexyl am ne, trlethylanlne butyl am ne, ethyl enedi.am ne,

et hanol am ner HLRARSLAR RS c@t&%rn%l Ner hﬁ@zsﬁl 20hBe 4 cRRaNYbeRZ whawhne,
choline, neglumine, and tronetham ne, as well as gmno_ acids, such as

lysi ne and &gl Meneatiendgarfs!-& - of'ﬁﬁbomﬁﬁhbeqﬂﬁﬂeﬂnaﬁ@e@nﬁnﬁﬁ&@ mey Ps
N(CHE) 4 1 f 4162t %1 ¢abhQahicd. NB3aftphURCHEORY taaup whi ch

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.



may be cationic (e.g., -NH2 may be -NH3), then a salt may be 10 fornmed with
a suitable anion. Exanples of suitable inorganic anions2fderLd®s but are
not |imt@gdmesihose derived fromthe foll ow ng i norganpgraGedsire
hydrochl ori c, hydrobrom ¢, hydroiodic, sulfuric, sulfurous, nitric,
ni trous, phosphoric, and phosphorous. Exanples of suitable 15 organic
anions include, but are not limted to, ose derived fromthe follow ng
organi ¢ aci ds: acetic, propionic, succifi‘c, gycolic, stearic, palmtic,
~lactic, malic, pampic, tartaric, citri.c,.gluconic, ascorbic, | ei g,

hydr oxymal e’ Ma3h % ICRRASTLeT Eafee i Tl £PcPIERARGY c PR TRANTES 9
- pyruvic, saligld GhesWdtanid idompduaee inoxy keemeicel 1kupiidtected form.
t ol uenesul f oni ¢, met hanesul faoni c, ethanesul fonic, ethane _disuylfonic,

oxalic, isetfiomern vansmicaldy) Botestee foERanpRss Vs BieCaBile pol yreri ¢

ani ons-i ncl tds HEL HAomgduiid 8¢ tdichhese der mved Hemttike fol | owi ng
polynmeric 25 acids: tannic acid, carbOX{netgyl cellulogse. It may be
&R

conveni et cfunisiongd JRPRT aFsr Profectef faray dnderdiaid sa CBsMieddondi ng
sol vate of the aoldne qqmround. AThe inf @hl F3ehvalea ke MRl lerRin in the

conventional sense to 30 refer to a conplex of soluté (e.g., active
conpound, satnotgfctiag iomouronipdied kngve 861 vemBsketd e MeGihiamt FrOURALET

mono- hydr at & ot db oG 'EARIRC B BRoReRAiRd & pelleeiniRl € @
02/ _3;5576_ Pﬂ%ﬁ%@mpﬁ e thenso dveeileningootiesi ralpre tteghgdepar e,
purify,.an

The tor i CHARTATY PTG FHes a8t bsd FRaroeed el lele T % T

conmpound i n afedtione Wfe Mretactael igw@up; the protecting group may be
removed, usually in a subsequent step, without substantially
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 etherxr; or an acetyl ester (-0C({=0)}CH;s,
—~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-




-5 functional groups are protected fromundesirable chem cal reactions,
that is, dare in the formof a protected or protecting gédpr(210So. known as

~a nmasked Wip ¥BEdsng group or a bl ocked or bl ocki ng groupper/Brofé@iecti ng a
reactive functional group, reactions involving other unprotected 10

reactive functional groups can be perforned, wi thout affecting the
protected group; the protecting group may, be renoved, usually in a
subsequent step, wthout substantially af5f ecting the remai nder of the

mol ecul e. See, for ex l e, - t i in ni nt hesis (T.
G een and P.PHHIAHN s?mawef e&/_,N}%:g_f%f ‘tdﬁ%fz‘g{ﬁ%‘?% "ﬁ%arotfﬁy%ﬁoﬁp§ﬁay(be
Fr gb?;f ede?ﬁfe%j'bl?ﬂ%mi}fhdﬁnﬁiﬁyl di phenyl %@% Iai/l’fiujrnm(;tr tri t;&’y%&y :
(triphenyl meA A9 EEHENVOL )y | t%ﬂ”&%?&%ﬁsﬁd{iﬁ%‘yﬂﬁ’?ﬁla&yiﬁ (é"&lile'r; or
an acetyl est&fc), Q& =08, 2 -t 0D .ot IfNYRY emidle a-detydeqr, ket ere

group may be protected as 25 an acetal or ketal, respectively, in which
the car bonyl2BrpkRRY Aege | 5 HsHERTd 368 & di RS laRY  RFhvlesst i on
with, for exgpple, (anppd@EY; ab£0ha] suiftupldendds, Us kil oPRGIRIP 1S
readily regenerated by hydrolysis using a- |arge excess of water in the
presence of &NQ@®) 30 For exanple, an amine group may be protected, for
exanple, as an amide or a urethane, for exanple, as: a nethyl am de
(-NHCO CH3) ; a benzyl oxy am de (-NHCO OCH2C6H5, -NH Cbz); as a t-butoxy
am de (- NHCFQC(SH3)RYe » NH Bod)oxyl i gtk rgioup 2ndre [pRogRted WE an
02/ 3657PO.PCTés§¥eOr1/P§172e9x§§ple, as: an Cyy alkyl ester (e.g. a methyl
' 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




~propoxy ani de (-NHOO OC (CH3) 2C6HACBH5, - NH-Bpoc), as a 9-
f 1 uorenyl met hoxy ami de (-NH-Fnoc), as a 6-nitroveratryl 02y Apah2@ls

(- NH- Nvocgyo @Best2- tri met hyl silyl et hyl oxy am de (-NH Teogby/cdidar2o
2,2,2-trichloroethyloxy amde (-NHTroc), as an 5 allyloxy am de

(-NH- Al loc), as a 2(-phenyl sul phonyl)ethyloxy amde (-NH Psec); or, in

sui tabl e cases, as an N-oxide (>NO . For_exanple, a carboxylic acid group
- may be protected as an 10 ester for exaﬁ%ﬁe, as: an Cl1_7 alkyl ester (e.qg.

a nethyl ester; a t-butyl ester%{;k a Cl1 7 hal oal kyl ester. (e.g., a Cl-7

tri hal oal kyla®sd eggoums t FTEI=9) Gk yiz| Tig -Rerenty| GYPEE Ly ;ngﬂrhf F¥E 20
aryl-C1_7 al%}%ﬁ%&:ﬁﬁff&té?-ﬁri@r henzyd c1esder o f dan i d¥iRbenzad ciestergrowss as an
anm-de, for e e, as a nethyl” 15 am de. For_ exanple, a thiol group My
be prot ect edpassant hiwetlverpayersR) CompRuRsampPEl 0% %ka%ﬁﬁﬁﬂteiq’”ﬁgjdﬁ Refr: " an

acet an domtpgjﬁuf}:ggf (Eg,%@é&;ﬁ&;%ﬁﬁ)m@&béiw@ylpelmwr&@iﬁwr

desirable to préepare, purl or handle the active conpound in the
form of & pribdelgde Thieose t ehard:pr olir g, Ci-asslkadd (ferdei mMepertdilds to a

- conpound whj,ch, when abol | se e d N VB VO), AoV (oS 25
active conpo hd‘%lmgrg}ﬁ?%gﬁy?gt%é ‘%P%S?%%h*g’ i %a@f I\‘/Jegflf%%$%§ls acttlﬁ\?jgl t han
the active cpapgundrpholinayephpl) deanddyapl ageols. il ng.-g-

adm ni stration, or netabolic roperties. 30 F prodrugs are
ot ot O SL ELRRPL | oy PLORELLES. 30, FoL, BBl ey R 1
net abol i cal lacéask]l;ﬁetﬁﬂer1.—aaytmgeﬁnyabon+$mm¢3hnoeg+b+mgtmab) ¢t EO) OR)
Is cleaved to.%ie d_the active drug. Suih egte%s may_be foggeg by
“esterif1Bati 8ATPPBRY EQENBFRYL of L 2AHSBFOYHBXEAF BBy | £3CPTOPOXY
.carbonyloxymethyl; 1-isopropoxy-carbonyloxyethyl; |
cyclohexyl-carbonyloxymethyl; 1-cyclohexyl-carbonyloxyethyl;
cyclohexyloxy—-carbonyloxymethyl; l-cyclohexyloxy-~
carbonyloxyethyl; (4-tetrahydropyranyloxy)
15 carbonyloxymethyl; 1-(4-
| tetrahydropyranyloxy) carbonyloxyethyl;
(4-tetrahydropyranyl) carbonyloxymethyl; 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.




WO 02/36576 26 27 April 2005 PCT/ GB01/04729 acid groups 2(%—0(;0%9%—1) in the
parent conpound, with, where appropriate, prior protecti i 2 -ot her

reacti ve woaupss7epresent in the parent conpound, foll owedppydipiehection
if required. Exanples of such netabolically labile esters 5 include those
wherein Ris C1_7 alkyl (e.g. -Me, -Et); Cl_7am noal kyl (e.g. am noethyl;
2- (N, N-di -ethyl am no) et hyl; 2- (4-nDrph%5ino) ethyl) ; and acyl oxy-Cl 7

al kyl (e.g. acyloxynethyl; acyl oxyethyl ;[ "e.qg. pival oyl oxynethyl;

acet oxymet hyl ; 1-acetoxyet hyl; 1-(1-nethoxy-I-nethyl)ethyl 10
carbonxyloxéﬁﬂﬁ¥ﬂ§Eﬁ-(benzoyloxy)ethyl; i sopropoxy- carbonyl oxynet hyl ;

1A solor ﬁpox?F&ardgﬁme:nq&y@teEylknanycmle@ﬁ@wl maelmmgl exysrr&telmﬂeﬁelnted

1- cycl ohexyl - car bonyl oxyet hyl ; ~ cycl ghexyl oxy- carhonyl oxynmethyl.; ., .

1- cycl ohexyUSaAd & ﬁ%%’i&@h’i’%le?v"l(a%-lt%’tsraﬂ%‘&ﬁb‘ﬁlﬁp n u&xﬁ’)"tlélmlted

car bony! oxy i, et hly1( 4nmeh)§t letmydr O(Ma;”ﬁ—?ﬁbﬁ@r hem) x visid¥iropyl
(4-tetrahydropyranyl’) car bonyl oxynet hyl ; an

1- (4- t etT ahyd&pyr amyautadr deRA) ox iy Ut vy (B ne 8§ Yabl @853dr ug for s
i ncl ude pho n col al | By iRetQ U L@y, pHY, d s wdr oups
(-OH), can ge @%@nﬁg%%ép onatyz. p(FEgT r'u%ﬁfh?gaéﬁlgrwW-th A

chl or odi benz{Brphosphttidy Y dinambed We tHhambgdesdi-osthoe ¥ ofiOla pesgsenat e
group -OP(= OH) rayp can be 25 cl eared by phosphotase enzynes
during met ab@zl()s’m%‘od %%’Caﬁ tg(ﬁ%qa'cti ve drug with the hydroxy group. Also,
sonme prodrugs are activated enzymatically to yield the active conpound, or

a Corrpolu(pd clné:hdonuxpe%rignugé[,h?nran%peéﬂe%ﬁlcal compounds are represented

using well known abbreviations, including 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.




30 reaction, yields the active conmpound. For exanple, the prodrug may be a

sugar derivative or other glycoside conjugate, or nmay b&7&prikii0fo acid

. ester derweahisyse 27 April 2005 WO 02/ 36576 PCT/ GB0110472Bc¢iéso600y s For
‘conveni ence, many chem cal noieties are represented using well known _

abbreviations, including. but not limted to, nmethyl (M), ethyl (Et),
n-propyl (nPr), iso-propyl 5 (iPr), n- bu&pl (nBu), tert-butyl (tBu),

n- hexyl (nHex), cyclohexyl (cHex), phenyl (Ph), biphenyl (biPh) benzyl

(Bn), naphthyl . (naph X Me et hox Et benz nd
~acetyl (Ac)%% Gg g §8W5§ ?&ﬁ%e% ﬁ§%§t8ﬁ¥n¥§8%ecﬁﬁsoﬁﬁaggﬁ%s re %e%gnted
usi ng wel | lknewadgbbukgitdtners, atnechedbagihutngobfl thist eg}nthasmen:banal.
(MeOH), ethanol (EtCH), iso-propanol (i-PrOH), methyl ethyl ketone (MEK)
ether or diethyl ether (Et20), acetic acid (AcOH), dichl oronethane

(et hyl ene allorbdee 13106Mratks &buaéoa@ebbmpaﬁhds(ﬁéke eliqnﬁmylformm' de
(DMF), tetrahydrofuran (THF), and di pethyl sul f oxi de ( Synt hesi s
Conpounds oPCER&DILRY EHES ﬁt€&ﬁt§ea§yﬁ@ﬁ§s?§§at59nacﬁ8nﬁgragﬂeQObNeFHSds

-exanpl es of i ¢fF ahe a%EYc%@)rQ%Lt@Welgg'ﬁ%ogﬁﬂlae%h%h EQYEEB18r 2e500WBNI N
Yamaguchi, et al. Chem 1993 6, 4502 - 4068, which is herein

|ncorporate@O@@lﬁéPéﬁence In general, a key step in the synthesis of these
conpounds 25 is the addi tion/insertion of hydr azi ne, thus providing the
adj acent nitrogen ring atoms in the central noiety. This addition of

hydr azi ne i Fuatberpbeshodtiisatdon ofl dhepgrqups on Rc can be carried

10 out using a variety of 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.




ring insertion step in the routes exenplified below 30 The fornmed aromatic
ring (represented by -A-B-) is usually derivatised bef o2éAphHE2006ut es shown
bel ow, angosbatd7kng materials with the desired structurep ﬁ@ e 4tuent
pattern are either commercially available or readily synt eS|sed 27 Apri
2005 WD 02/ 36576 PCT/ GB01/ 04729 28 Route 2 exenplifies a strategy where
the aromatic ring is already substitute t the beginning of the synthesis
route. The route illustrated leads to cog%gunds where RNis H The 5
possi bl e su stlt ents at thls i .th

appropri at e & estF g FoHs
derivati sat igrirefcd he groups on Rc can be carrled 10 out u3|ng a variety
of conventi énal net hods, sonme of which are illustrated in ~Further
derivatisation steps'. + ArCHO NaOwe 0 15 To an ice-cool ed solutlon of
phthalide or equivalentg (13.41 g; 0.1 nol) and the aromafy) c aldehyde (0.1
nol) in a mxture et hanol (50 nkh and et hyl propio ﬁe m) was
added a solution o W%y ol [sodi (9)J20 g; 0.4
nmol ) in methanol ( § ] with the tenperature kept 20 10C. The

sol ution was then heat to gentle reflux 25 Route 1 Part Synt hesi s of
2-arylindan-1,3-diones tor 3 h, cooled to roomtenperature afd poured onto
water (500 m). The mi xture was washed with ether (5 x 100 m) )

A suspension of Z-arylindan-1,3-dione (20 mmol) in hydrazine

use of‘an

- - n-

5 monohydrate (40 ml) was heated to reflux for 4 h, cooled and
the product filtered off. The solid was washed with

ethanol.
~“Route 2
CO,H
S 1
(\:[ BuCOCI NHCOBY 1 BuLi NHCOBU
—rr———T—
- b)CO
Et N / Dioxan OMe ) CO, oMe
+ H——=
a) HCI 1 H,0 : H ' @
—_— ————— -
MeOH
b) NaNO, / Ki OMe oo Cul! EtsN 7 Pd(PPhy),CL,
CO,Me . 0 o
" aqNaOH H,NNH,.H,0 O NH
— - 0.______, &
o

Rl 1]

OMe MeOQ MeO
|e R"

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



and the aqueous Iayer acidified with acetic acid and the solid filtered
~off. This was then used crude in the next stage. WO 02/ 283\p8il ZW5f or 4 h

cool ed angg paghgd with Part 2: Reaction of 2-arylindan-| g%ﬁﬂﬁﬁ‘?ﬁ§h
hydrazi ne hydrate A suspension of 2-arylindan-1, 3-dione f nnn? I n

hydrazi ne monohydrate (40 m) was heated to reflux the product filtered

off. ethanol. Route 2 a) HCI | H20 b) N2 / KI H2 Owe Et3N I D oxan

Bu' COCI H Owe 10 MeOH The solid was NHCCBut a) n-BuLi Owe b) Q02 aq NaCH

902H 27 Apr 'vlrerzeo 0r5emoF1)r%-|<-:{ (‘%0 11,/*a0c34u702 %ONGE%U TN— (2-methoxyphenyl)pivalamide
(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.




OVe OVe Cull Et3N | Pd( PPh3) 2C12 Pival oyl chloride (1209, inol) was added
dropwi se at anbient tenperature to a stirred sol uti on oR72pnk2dddxyani |l i ne

(1239, |\yBloyzeddg triethylamne (111g, |.Imol) in 1,4- deﬂ@ﬂ%P&g‘&igoonﬂ)

the m xture was stirred at anbient tmmaaUﬂefor 2 hours nit was
poured into water (3000nil). The product was extracted into ethyl acetate
(3 x 300m ), then the conbined extracts_were dried (MySO4) and the
'solvents 27 April 2005 . WO 02/36576 PCPLGB0O1/ 04729 30 were renmoved in

to 2- met hoxyphen pi.val ami de _(198g; 96% as a |lownelting
ggf?ﬁ mhigh$M£§ %§§§-RFﬁﬁ§3F %u%fﬁ@ pérWFFEQFYBﬁnZQlﬁ BGi ¢l (206 um (1. 6M

sol uti on i nohexane; %&@@&Ie@ 32mal hatasr @@ﬂ@ﬁaQrQBWtﬁﬁtuagsa ﬁbé&ogen at

-10Cto a stirred solution_ of N (2-nethoxyphenyl)pival am
0.133np1) iﬁbpaﬁgahvﬁﬁéﬁapén (68604 ) angheoprantire ﬁéssﬁﬂpbuédct@cmﬂrn1to

ambi ent 1 SRS, 3hil} € oS! ieh@dal Ohalr! WEERGL 2oROYI foykBenchbydOgas added

to a large excess of crushed solid carbon dioxid e mxture was all owed
to warmet o ambilent temperature, asN) abgadothl vatera¢l800200m) Thas added and

t he tEtrahygEBEUE%nwa@aﬁx% g@%@g 1ﬂt%a§g§h%gpgmégﬁ#ﬂél?g %ng§m£?Vet%el5

col | ected by- I'tration and crystalli rom acetoni tri
met hoxy- 2- pF@mbaﬁEdo§6ﬁ2@C¢SaUede(Zaghea3wath55% sqlhédus spAiuml117- 120C.

d co A red
el ot Bhagbeile a0t oKl ShoRd Bond St oPfeSleRabor SR oiriee Wiebom
hydrochlor|endctue(EBanhtmmasheamededumdeWae&blUd @DﬁeZméeuyﬁ t-hesgsool ed

to 0C. A solution of
3-methoxybenzoate (18.5g, 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 A mixture of the crude 3-methoxy-2-(substituted
phénylethynyl)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 é%‘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

f??iggagdégﬁagéxtu ecggsb%t%ﬁt%redegsag%b%%%ragggerature for 72 hours, then

Route 3

l ﬁ NaOP(OMe)2

A H,NNH,.H,0
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LHMDS / THF
ArCOR"!
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B E:,,OMe
~OMe

L1
R
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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.




hy'drochl oric acid (1000m ). The product was extracted into 20 ethyl acetate
(3 x 400m ), the conbined extracts were dried (MS04) a@ddApHE2006] vent was

removed iwowagkst 0 give the methyl 3-methoxy-2-(substitgpetbge
phenyl et hynyl ) benzoat e which was used w thout purificati OE H;ZBSII%’M

of the crude 3-nethoxy-2-(substituted phenylethynyl)benzoate and 30%
aqueous sodi um hydroxide solution (302m)_was stirred and heated under
reflux for 4 hours, cooled to anbient t erature and acidified by the
addi ti on 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 batiatie; &9 e+ Qe { 2PN 1 a z e N I eyo Ve Lol i R thd:MiR0d) sl t he

sol vent was renoved in vacuo to give 4-nethoxy-3-(substituted
benzyl i dene)pHi3tnaode wamlaﬂdemsimmm.w tuodetr putt:fcpgmu iain. - D& CA la 2005 .

WO 02/ 36576 PCT/ GB01/ 04729 32 th :
4- et hoxy- 3-FsUHS T (T BE ¥ fé}ﬁh %a?}f g‘%%ﬁ@?] DHARYYT azi ne hydrat e

(83 ) SWaSleqaaisqﬂmw@é reeid;pxofm&ﬁoi\mwls é@eﬂv@p@h@dmo anbi ent 5
tenperature. The re ul i d was collected %/J? flltratlon washed wel |

with et hanol %E'RP}&F ‘F I?/a T - iR e WE ot retheat
sybstLutlom e e o GRglc TR0 LRI LR Gy oan be
: (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




HN iN 15 Dinethyl phosphite (11g, O.1nol) then-2-fornyl benzoic acid
(10.51g, 0.07nmol) or equival ent were added dropw se at 07 Aprid&l05ni t r ogen
to a stirwedasessti on of sodi um nethoxide [from sodium (3¢ ? 0@@ &t hanol
(80mM )], the mxture was 20 stirred at anbient tenperature for m nut es,
then it was quenched by the addition of nethanesulphonlc acid (10. 6q,
0.11 nol). The nethanol was renoved in vs the residue was partitioned
bet ween di chl or onet hane (200ml) and wate (50n1) t hen the dichl oronet hane
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¢. thmnazhaeg%@negigﬁemaﬂagnaso!Eithi um
hexanet hyl di sil azide (1M solution _in hexanes 0 033“0#% was added
dr opwi se” ung&iieledderd Oat! 978€-09 Amody | e iSHLOEPBR AN t Fiyd
3- OXObenZO[%hh%&aﬁikr%géhPBQsEB%H@E% %9at9r@3%ﬁﬁ|hd&édﬁ%ubﬁéh%ﬂbn'Bf
tetrahydrofuran (300nl), then the m xture was stirred at - for 1 hour.
The appﬁoprb@?@ﬂaﬁyﬂbﬁpmyﬁekéﬂoﬁéChGQrOQﬁﬁthﬁaé1Mdd§dmlthé ﬁl%@@ﬁé -was
stirred at whlChighuke BAW nedlbed Lociakmee 96 nihesdhkatansausaclad by
the 10 addltlon o an excess of sat urate aqueous. amoni um oride
sol uti on. Th@t@q@@du@mphaﬁeowaﬁesd@@?até@ add .sfRakeprgeric deyekoraset hane
(100m ), then the £l gf& %%% %ﬁ;g%%% TG QRS ;0808 Jured GMBSORL and;hhe
sol vents were€ remnove

filtered off.

10
(b} Derivatisation of 4-(aminobenzyl)-1(2H)-phthalazinones

A N
N/H w_ i
/II\I - =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:




- The residue was triturated with hexane (50ml) and the 15 resulting solid

was collected by filtration and air-dried to give 27 April 2005
3- (a-al ky. idene) pht hal i de or equival ent which was us ] further
purificat#@ﬂﬁb:§ﬁixture'of 3- (a-al kyl aryl i dene) pht hal i de ?gT%%@2§#§9or 20

equi val ent and hydrazi ne hydrate (20m ) was heated under reflux for 18
hours then cooled to OC. The resulting solid was collected by filtration,
‘washed wel|l with ethanol and air-dried €9 gi ve the desired conpound. 25
Further Derivatisation (a) Denethylation of

4- (et hoxybenzyl ) - 1( 2H) - pht hal azi nones BBr3 CH2Cl 2 OH WD 02/ 36576 34 27
April 2005 ($ / GB01/ 04729 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
solution of 5 boron t
The m xture was h
hydr oxi de (10% 2
| ayer acidified (

under nitrogen at room tenperature was added a
i brom de in dichlorongihatie (AM 6 m; 6.0 mmol ).
0 reflux fgry24 h;w%E‘ edifand poured into sodium
A The organLcjia¥eL._ reNoved and t he aqueous
d the solid filtered offf. 10 (b) Derivatisation of

sk qrCls t he
w I\ﬁnand triethylam ne

do€d dr opwi se the

am nobenzyl pht hal azi no
(0.24 g; 2.4 15 nmol) i

equi valent (0.6 g; 2|
4-di oxan (50 mM) was a

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

BN 87 "
oy +FCsicoc o

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.




~electrophile (2.4 mmol). The mi xture was then heated to reflux for 2 h,

cool ed and poured onto water (100 m). The solid was th&hAprildd®5ed of and

~washed wiip @gakeg and ethanol before drying in vacuo. ZOPéflbg@B(YJﬁﬁi on of
hydr oxybenzyl pht hal azi nones The acyl ation is generally carried out by the

addition of the appropriate acid chloride to the hydroxybenzyl 25

pht hal azi none under suitable conditions. Exanples of this are given bel ow

WO 02/ 36576 35 (i) 27 April 2005 PCT/ GBB%/ 04729 To a stirred sol ution of

t he hydroxybenzyl pht hal azi none or 5 equivalent (e.g. 164) (0.7 g; 2.79

mmol ) and triethylamne (0.28 g; 2.79 mmol) in 1,4-dioxan (40 mM) was added

dropwi se acetyl chloride (0.2 m; 2.79 mmol). The m xture was then heated

to reflux for {2ih} cool ed and poured onto water (100 ml). The solid was

then filtered of and washed with water 10 and ethgnol before drying in

vacuo. OH 4-F-CBH400# A stirred suspension of thg :

hydr oxybenzyl pht haka one (1.36 15 g; 5.41 mfnmot)sydriethylamne (0.61 g;

6.00 nmmol ) and 4 enzoyl chlorbpe (0.86g] 5.41 nmmol) in dry

1, 4-dioxan (50 ng heated-ﬁﬁdéfL%e#Lax, w't"'%e_exclusion of

noi sture (CaCl2), and cooled to roomtenperatyre. The reaction

o water (250 m) and 20 soI d filtered off.

U=

Afd in cycl ohexane (10 o &gd and

The crude solid was the
filtered off.

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
&

=

T
ey

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




WD 02/ 36576 36 AcCl OH 27 April 2005 PCT/GB01/04729 5 A stirred éuspension

of hydr oxybenzyl pht hal azi none (0.70 g;
triethyl agpneséicd M ;
indry 1,4-dioxan (40 mM) was heated to reflux,
(CaC12),
m xture was then poured onto water
OCORE 15 20 The appropriate acid chlori

stirred solution of 4-(3-hydroxybenzyl)phthal azin-1(2H)-one ; (5

0. 2mmol ) orieRHakEmMIAntRe rPE? W%rﬁ’ghg FRErgched ;'f}"!z_fg a‘?%ea%?‘%trﬁ) and
the P?Xt-urerﬂ@seﬂiééedwéé REBhEM i £12NDEE @E A & Whihsdus heodiagr ess of the
reaction was

necessary tchloridetfelnbaeni andtrirdc 8IS c dhRtetiltn SOIESLE MRe
" i - ;| 1 by | 3PET6RT 10 NH2
2@%%ﬁ8€%#?%§0X%§§9"‘XfHée ¥asade | {15 §doMi-1 bi ¥ 63/ gy

. noi sture

reacti on

27 Apri |

et hyl aget atequired ester.

10

15

2.79 mmol ) or eqéd¥ ARFEI0S

and acetyl chl oride (0. 2ctgBoRestd Mol )
wi th the exclusion of

for 2 h and cooled to roomtenperature. The 10 reaction
(250 ) and the solid filtered off.
(0.24mmol ) was. added to a

2.79 mol)

nonitored by tic. In sone cases heating under. refl ux was

29 ice-water and the product was extracted into
The purification was carried out via

preparative scale HPLC on a Gilson LC usimg a Jones
Chromatography '‘Genesis 4p C18 column using gradient elution

between aqueous trifluoroacetic acid and acetonitrile as

eluents.

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

(i) ;

94
Z—Z
>
X

AENCO | P

m
Y
W

NH,

To a stirred seolution of the aminobenzylphthalazinone (160)
(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.



The extract was washed with saturated aqueous sodi um ch%zrldg(%ﬁlutlon and
dried (MgSO™4), then the solvent was renoved in vacuo. %

purified wo wiskget he required ester. The purification wasce¢rigoi 829Ut Vvia
preparative scale HPLC on a G |son LC using a Jones Chronat ography~Genesi s
4p C18 colum using gradient elution between aqueous trifluoroacetic acid
and acetonitrile as eluents. (d) Derivatjsation of

3- (am nobenzyl ) - 1( 2H) pht hal azi nones (i) -NCOH NAr To a stirred
solution of the am nobenzyl pht hal azi none (160) 15 (1.00 g; 40 nmmol) or
equivalent in dry 1,4-dioxan (25 m) at 40C was added the appropriate

i socyanate (4@)mmol). The mixture was stirred for a further 2 h, cooled to
room tenperature and the solid filtered off. 27 April 2005 . WO 02/ 36576
38 '0" MCN PCT/ GB
am nopht hal azi ngne

197) (1. 00 Onmrol )
(25 M) was add 'yHycollc anh drlde (0.3 ). Thegm xture
was stirred at r Bnperature fo and d i T®er of f. The

crude solid was ®isdol ved |n"NHCH]EER%T'?U m) a Zi | hared tlosough

pvalent in acetonitrile

Celite. The aqueous

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
(iid)
0 O
A,
A
A " - R COC! , l?lH
l . Coans
.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.




acidified and the solid filtered off. 10 NHCORA 160 15 THzAgpﬂﬁﬁgriate acid
chloride (0.2mvl) was added to a stirred solution of t Pr

am nobenaybphsEakazi none 160 (0.05 g, 0.2 mmol) or equi vVagiigofoeo
triethylamne (33 pl) in 1,4- dioxane (0.5 n), the m xture was stirred at
anbient tenperature for 18 hours, then it was diluted with water (10 20

m ). The product was collected by filtration, washed wwth water (5 m) and
dried in vacuo to give the required am d&. 27 April 2005 . WO 02/ 36576 39
(iv) 160 PCT/ GB01/04729 A m xture of the am nobenzyl pht hal azi none 160 (0.5
g, 2 mmol) or equivalent and 1, 4-di oxane (15 m) was stirred*at anbient
tenperature(fyfil all of the solid had dissolved (5- 15 mnutes). The
appropriate 1socyanate (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 resulting sglid was collected by filtration,

washed wel | w wat er and dried in vaguo {|o give the required ureido
product. 15AWPN@ H N SRN®B 1/ -0 l NH
' ' Iil Dioxane B N )
° N R
- NHZ \“/ R )
' 6]

t
=
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 was stirred at ambient temperature for 2 hours,
then it was allowed to stand at ambient temperature for 18
hours. The resulting solid was collected by filtration,

washed well with water and dried in vacuo to give the

required ureido product.

15
(v (@)
0 | 0
A
A " RSO,CI o
|
5 A Pyridine P .
N.__R
NH2 _ /S::

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




" added to a solutlon of the am nobenz

- 160 The appropriate sul phonyl chloride (1 mmol) was addsg VQF%O sol ution
of the am nobenzyl pht hal azi none 160 (0.25 g, 1 mmol) or ﬁﬁT i'n
pyridi ne wblimkdz the stirred mixture was heated under r@E&ﬁﬁmﬁ@f&? hour s,
then it was diluted wth water (200 m ). The resulting solid was col ected
by 27 April 2005 WD 02/ 36576 40 PCT/ GB0O1/ 04729 filtration, washed well with
. water and dried in vacuo to give the r gglred sulphonanido product. (V)
(b) 5H NSR O1Il, O 160 The approprlat sul phonyl chloride (1 mrol ) was

¥ hthala2|ﬁgae 1 0 8 1 10
nnDI) or eqbivbrektonngveshetnyeaki Rethorater andndFyefn 1VﬂCH o%@ne (10

the Stgi{rsdtﬁéxiégﬁw@a bgabREnMACEs predhek.for 2 hours, then it was
dlluted wi th water . The resulting solid was col | ect ed by
filtration, washed mell mnth water and dried in vacuo to give the required
15 sulphonagygq product (e) Synthesisof 227 20 To a stirred solution of
4-f | uoroben chloride (159) (0.95 g; 5.97 mol) in dry |, 4-di oxan (50
m ) wasbadded triethylamne (0.60 g; 5.97.mMmmvol) and t he am nobenzyl 27

April 2005 o o ‘_
A RSO,C! A "
L N ELN/Dioxane N ]
N | s
¢ o
160

The appropriate sulphonyl chloride (1 mmol) was added to a
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
\ N 4-F-C4H,COCI _

H

Z—Z

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-




WO 02/ 36576 PCT/ GBOI /04729 41 phthal azi none (1.50 g; 5.9%; | Jogr

equival ent. The m xture was heated to reflux, with the exclusion of

moi st ure Yygakhesrs for 2 h and cooled to roomtenperature. pdoRpel/§assi on

m xture was then poured onto water (250 m) and the 5 solid filtered off.
(f) Synthesis of 239 Ov OH To a stirred suspension of the

benzyl oxynmet hoxy- 10 benzyl pht hal azi none (187)(5.00 g; 13.0 mmol) in

di chl oronet hane (11.5 m) was added, und 1nitrogen a solution of boron

tribromde | d%g%ororretha:eél O M solution; 4.4 m; 4.40 mol). The
reaction m & Ure RSN Chedl & (Bt BRI UOH cﬁqlwafﬂ-erd‘ooliféw tm ¥oome
tenperature mml Hentpodires tdtt0ust,Coimal aihd ?ég:lrﬂs) rﬁ}]ag Favas then
basi fi ed by dit] on of soI i'd sodi um hydr oxi e an t organl c layer

renoved. The us ﬁ@ﬁlﬁésﬁ@drom Fedpelrbbuoret Fhee (3 x 50

m) and aci diddceeh o trﬁhx@m%é alhgh ;‘g:{lu d of
washed with 20 water and air-dried. er@%@%og%t‘% {?24/(%%%36 and 'the
PCT/ GB01? 04730t i ?bl)t@iﬁﬁlfé'%ﬁvs of 247 A stirred suspension of the.
‘starting methoxy-conpound (241) 5 (1.50 g; 5.27 nmol) in a solution of

- boron tribronmide in dichloronethane (1.0 Msolution; 12 m; 12.00 mol) was
heat ed to reffuxSHEhashs mie?3%i trogen. The reaction i

0 0
f;]H f;JH
/I N BBr; in DCM N N
O OMe OMe
| l OH

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.



m xture was then cooled to roomtenperature and poured |Q§ pn wat er (250
m). The m xture was then basified by the 10 addition of drum

hydr oxi dewgyéh/dsktg Organi c | ayer renoved. The aqueous |ay§éTMﬁﬁlmh@9 washed
wi tth dichloronethane (3 x 50 m) and acidified with concentrated HClL. The
solid was filtered off, washed with water and air- dried. 15 (h) Synthesis

of 277 CO2Me A solution of the carboxylic acid (276) (8g, 0.028npl) in 20

di chl oronet hane (240mL) was added dropw s& at anbient tenperature to a

stirred m xt ¢l oh arbodiimde (5.8g, 0.028nol),
4-(dinethy|azgﬁ %ﬁ?géﬂg g %ﬁg 0.0014nmol ), methanol (0.92g, 0.028nvl)
and di chl or onet hane 27 Aprll 2005 . WD 02/ 36576 PCT/ GBOL/ 04729 43 (40m),
-then the m xture was stirred at anbient tenperature for 18 hours and
filtered. The filter cake was washed with dichloronmethane (280m ), the
filtrate and washings were conbined and the sol ventQ@was renoved in vacuo.
The residue 5 was di ut‘o mnth et her (1000m ), sulting precipitate
was renoved by filft | Ht hen the ethereal fi .teNMas washed with
saturated aqueous ¢ ;nyhydrogencaPBbWéF@ sol 1. 5M
hydrochl oric acid (400n}), water (400n) and sat ur at ed aqueous sodi um
chloride solution 10 (408 AFRSOA

solvent was renoved in v3

A stirred suspension of the starting methoxy-compound (241)
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




15 A sol ution of the carboxylic acid (276) (3g, C)C]nDI) EP 0
di chl oronmet hane (90m ) was added dropwi se at anbi ent %Z 5 M2 toa

stirred myulowses7ef di cycl ohexyl carbodiim de 20 (2. 2g, O b EPick01/04729
4- (di met hyl am no) pyridine (0.08g, 0.5mml), aniline (0.9g, O dnol) and

di chl or,onet hane (15m ), then the m xture was stirred at anbi ent
tenperature for 18 hours and filtered. The filter cake was washed with
di chl oronet hane (105m ), the filtrate an@3mashings wer e conbi ned and the
- 25 solvent was renoved in vacuo. The residue was diluted with ether
(375nm ), the(f#@ml) ¢ iHeeprele printeraadas efbieredyat fampiant oheMpPHeRt W R

et hereal fil t S tur d
hydrogencarb%%gtg o) u%?o%ﬁ 1%%%€§ré% 5N?£§ fﬁﬂﬁ?ﬁ??%ﬁﬁgﬁgglw%%%$?,w%%?er

(150n1) and gachiteredetBanaqli2dbmlsodien églbrahl@ sofl uvashinasoweye The

ppri | 2005 CHPHITACRIa TAC oI LTT Bt orTS Cari o Brohey re TR EE s

NH PCT/ GB01/ 943 281i Buthdl owdhiet @thbenid900nh) or tle t@sﬁbgingnpné¢ipb3ab@ded
to a stirred_solution 1 19, . 3nmo tri 4nl) in
1, 4- di oxane Y%ﬁnﬁ?onﬁgoﬁ¥ %u%é %5§°gf|#%8§ g? ﬁ% %flgnp g%%%r ©for 2
hours, then whshas wWitht edtukbbed 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
| .
AN 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




wat er (100m ). The product was extracted into ethyl acetate  shgs 50m),
the conbi ned extracts were dried (MJSO4) and the solvent wgs renmoved in
vacuo. Thgolhesé@ge was triturated 15 with hot tol uene (SOPQ}};ﬁbmﬁ ot
solution was filtered (Celite), cyclohexane (50 m) was a d%éi and t he

m xture was allowed to cool to anbient tenperature. The resulting solid
was. collected by filtration and dried in vacuo to give 3-
(chIoronethyl)-N—[Z-nDrphoIino-5-(1-oxoph?ﬁalazin-4 27 April 2005 . WO

- 02/ 36576 PCT/GBOL/ 04729 45 vyl et hyl ) phenyl ) benzam de (1.32g, 90% as a
solid, n1pt.27§17-122C. A m xture of 3-(chloronethyl)-N[2-norpholino-5-(1-
oxopht hal azi n- 4-yl net hyl ) phenyl ] benzam de (0. 66g, 1.35mmvl), the
appropriate am ne(27mol) and 1, 4-di oxane (50nl) was heated under reflux
for 2 hours, (gboPesivétimptéap oft éAgerature and diluted with water (100m)
to precipitate a sticky solid. The aqueous |ayer was renoved by

decant ation 10 and.the residual s¢t was extéacted into ethyl acetate (3 x

50m ). The conbine? extract s \ washed withjjwater (50m ), dried (MgSOH),
t hen the sol NS,k emoved i cuo. hdue ‘was iturated with hot
t ol uene (50 —sotutionm—wes S tion from

i nsol ubl e 15 waferyal, cyclBRbiMEE 50 s~ Hdd Lt he ni xture was
all owed to cool to|anbient tenperature. The r¢ olid s collected

sul ti
1l

d in Yhcuo to gi ve

by filtration, washeg™®w
the desired conmpound

ycl ohexane (30m)
(k) Synthesis of 265 1

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—




265 25 4-Chl orobutyryl chloride (1.26g, 8.9mml) was addgg knn 05stlrred
solution of 197 (3g, 8. 9mvl) and triethylamne (0.9 é\ ??

1, 4-di oxawe ¢z3bsiel ), the mixture was stirred at anblent @@mnﬁm@myﬁg for 2
‘hours, then it was diluted with water (100m ), causing a sticky sem solid
to 27 April 2005 WO 02/ 36576 PCT/ GB01/ 04729 46 precipitate. The aqueous
phase was renoved by decantation, and thg.residue was triturated wth hot
ethyl acetate (100m ). The hot solution was separated from an insol uble

w th oyel oneYAREEotENeakaTREERIEHe: Ty 3o4i AP laeSCal PhaTaa Pl ™

filtration amd7ydipeecin vacuo to give
4-chl or o- N-[ 2- nor phol i no- 5- (1- oxopht hal azi n-4- vyl et hyl ) phenyl ] but yram de.
10 Use The present invention provides active conpounds, specifically,

active in ingi hikEge! B2 aCkikh bYoALLRORP.y @apag@oﬁﬁbvg»( as used

herein, pertains to conmpoun |nh|b| i ng PARP
act|V|ty5 andxspbthﬁﬂeahhy4rmimaﬂhslbphhngbhbeundm1dﬁthOLﬁSg}nkLBSEmblyity

(ru0%) 20 VelL SB-pLaftuvs ShysuthrRRTEPULES,  IRLE0G,RLOSTSAR e, 1 oy
convgnlentIyhbate&edndaromdé@ukofasséshourhe EsRPednbbbamboendf fered by a
par ol T CRIRRUIG,SC0SE OB LDenSXaTRLETABOASY 125 I0S:BIESED' o
sticky solid. The aqueous 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
/”\1 ' _ N

197 ' 265

25  4-Chlorobutyryl chloride (1.26g, 8.9mmocl) 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),.¢ausinj a sticky semisolid to




i nhi bitin'g the activity of PARP in a cell, conprising g?t%ﬁ dig said cell
with an effective anount of an active corrpound prefera I'n the form of

a phar maowoteeged7by acceptabl e conposition. Such a net hOdeBbﬁ()@ﬁgﬁCtl sed
in 30 vitro or in vivo. For exanple, a sanple of cells may be grown in
vitro and an act.ive conpound brought into contact with said cells, and
the effect of the conpound on thagse ceII bserved. As 27 April 2005 . WO
02/ 36576 PCT/ GB01/ 04729 47 exanpl es of ect,"” the anmount of DNA repair

effected in g oCEEiabfcti NEy %pg?ﬁ ﬁ@%%%ﬁ&réc@%ﬁﬁgﬁ%@a ound

is found to exert  an I nfluence iI'sTmay
prognostic oandi blgmose s tdnarkes ’olflitlhneamdwcﬂdy toft éitiwl:oamp@tmlcbl n met hods

of treating nt r C of _the ular ty The term
"treat nent, ?%Q%isgd htgﬁéelgn&?n ?ﬁ%{% Oht 'E5F %‘?pa]fm:ceeac‘f 1Ln‘E;OI% %%njgril ]o‘ﬂ?le
pertains gen:eeaicthyexoamaie’aherimblmldt T g hespyed Whet Recuef  arke meds Qudn
ani mal N veterinar | i |ons whi ch sone desired
therapeu$| c % §e%{1f%ra§%% a@g ?&%ﬁﬁ &We) iHHE DF RS FE B g
progress of $d:‘>lbldcmt€i|d:¢>DI\ec’@étﬂi bflcfimﬁﬁa@drefﬁtﬁild&hé@ thevaghe 1 give
progress, 61& in thf%rate of  progress, anelioration of the 15

condi ti on, BN AT CaRe i Rer T?Jeaq}?%mtl%laazlfp'r%phyl actic measure

(i.e. proph mﬁiylﬁp@éﬁ;ﬂ]mﬂ%ﬁdghe term "adjunct" as used herein
relates to the use of active conpounds in conjunction w th known

t herapeutic 20 neans. Such nmeans include cytotoxic reginmes of drugs and/or
ionisinggradgglion as used in the treatnent of different cancer types.

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 1nhlb1t10n offered by a partlcular 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




Active conmpounds may al so be used as cell culture addit| gg% ds0 i nhi bit
PARP, for exanple, in order to radio-sensitize cells to o&h eno or

ioni si ng wadi:akign treatnments in vitro. Active conpoundspfpi;gdl/sde used
as part of an in vitro 30 assay, for exanple, in order to determ ne

whet her a candidate host is likely to benefit fromtreatment with the

- conmpound in question. 27 April 2005 WD 02/,36576 PCT/ GB01/ 04729 48

Adm ni stration The active conpound or phé maceut i cal conposition
conprising the active gggund e be adm nistered to g sub;ect

b
conveni ent r GGEER a@ﬁ PGt orf PR e 5 &&qtﬁﬁg#§lﬁy or
at the site Qerdesin e¢dmaCiagnbel melte@mmgeaut whekel iRkt 6ethi9e BbAPolLBaY- DY
“ingestion); topical (including . _transdermal, intranasal, ocular,

buccal ; and ISJOURRgER B ﬁﬁ‘n&?‘;}ﬂ(‘@nﬁe B} thRaFgLilem &hisnBavfbati on
‘therapy Usi Ngise Gs AN RYPRVtice of- d&BbﬁBQIEJ.@Dh\EQk@E: B@S%e é@faeshguof

vagi nal ; arenteral for éxanple, by injection, including subcutane
i ntrader ther compedEidarn Merhedvendusrephtngant pREARNL sEFayAndi aells

'-|ntrathecal,of R a%%h%abeﬂﬂW1 ggglar subcapsul ar, intraorbital, -
i ntraperi.toneal, 1 ntratracheal, aticular, 15 intraarticul ar,

subar achnoi d, and i ntrasternal; by i npl ant of a depot, for exanple,-

subout aneous iy Or, oo ft 4apUSEHLAE Y /-as U GRHIBIRRL TR, A Blianyole: an

animal., a vertebrate ani na aro I hea
hanster a Zmreatgn@'ﬁbasaﬁ;tannhnpe@éagnsagenesallycablMEeéEmgntaaddg)

feline @ﬁ,g t%e%%%& GHd (%fga %UHQBSS an gnlma& {e.g. in veterinary
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 treatment 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.




siman (e.g. a nonkey or ape), a nonkey (e.g. marnoset, 29§$99§%5 an ape
(e.g. gorilla, chinpanzee, orangutang, gibbon), or a human. :

~Formul at i @gsa¥il e it is possible for the active compoung-tegbEesre
adm nistered alone, it is preferable to present it as a pﬁarnaceu%lcal

conposition (e.g., formulation) conprising at 30 | east one active conpound,
as defined above, together with one or nore pharnaceutically acceptable
carriers, adjuvants, excipients, diluent48 fillers, buffers, stabilisers,
preservatives, lubricants, or other materials well known to those skilled
in the art ad@Md@diSdFAUIPIot her therapeutic or 27 April 2005 WO 02/ 36576
PCT/ GBOL/ 047 4 rs cﬂ%ki a : p sLaventd er
provides”phagﬁgkgﬁ#?§§$¥4c nﬁ%gigggﬁgérégeggFﬁﬁgé gg@@@%lggﬁﬁn%%ﬁ%ﬁig%%g
maki ng a 5 pirden@eddviec slompowds meivokec 8Apindshgradntsi agsubl¢ehshby onay
active compoundry 38 J8f el ARV G 9IRS 18l NABEREE BPEemically/

phar maceut i cal Ty acceptabl e carriers, excipienfs, buffers; a%Juvaﬁgs,
stabi | i sérs, parighesaligt e alts thas sdéscrifbddsimedeantidf, Thecledimg but

pnaraceut | sol) % SRGe et YReH MRLeL oot 1o b BRI Bug g
of sound mediecal. Yradgelmmial,suntabineshar, vselbm,cboteal, Wwahd the tissues
Of 3 15 subl ect (g G NI} MELhOYL €XCESST YR 00X LYKy shLEERLLOR:

' therapy using, e.g. an aerosol, e.g. through mouth or nose):
10 rectal; vaginal; parenteral, for example, 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




conplication, comensurate with a reasonable benefit/ris?”\r?.lh'%&]5 Each _
carrier, excipient, etc. nust also be "acceptable" in the PEhse of bei ng
conpat i bl\goWajsbs7khe other 20 ingredients of the fornul ati QETK;%&/WJP!'G
carriers, excipients, etc. can be found in standard pharmaceutical” texts,
for exanple, Rem ngton's Pharnmaceutical Sciences, 18th edition, Mick
Publ i shing 25 Conpany, Easton, Pa., 1990. The fornul ati ons nmay conveniently
be presented in unit dosage form and may4Be prepared by any nethods wel |
known in the art of pharmacy. Such nmethods include the step of 30 bringing
i nto associ aPrephivhaciéci agepbfpound with the carrier which constitutes
one or nore accessory ingredients. 1In general, the fornulations are
prepared by uniformly and intimately bringing into association the active
conpound wi Thubi qtihd paeseetsiorehitnehy fdirvthdadpsovidesaphivngceont2Zalpril
2005 . WO 02/ . 01,0 angd .t Lf.nece shapi ng

t he product.cﬁgﬁégﬂg |é§§ %gyééggpggtﬁggpgfnggg ﬁ?gﬁ#ég,ggoﬁ%?%% sg
suspensi 6ns, peauhacensicelli xomppsiyiopscomalplietsg bkdmerieg, at gianst esne
powders, capsules, cachets, pill a ules S osjtarie essaries
bintrents, gaFE1vBaEPBEC R eang, SoEpPRYs SORVEr o CORBLE: TOLRORIS of |Tote
bgl uses, el gaphaam‘ae&utgbaa_eyoaeb_ept)aaléoE:amhc&tei:spSesuipabiégsf opudfers,

adm nistration.(e.qg., ngestion) may be presented as digcrete units
S ae | capeuitgalisenttabtiisabtel oF LhORTCUALATHEAD: a0 pReHet Sriined
anount of thegegetiphve conpound; as a powder or granules; as a solution or
suspensagn i n an aqueous or non

‘The term “pharmaceutically 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



15 aqueous liquid; or as an oil-in-water liquid enulsionzgr a ter-in-oil
| iquid emul sion; as a bolus; as an electuary; or as a pasf@. abl et may

be nade Ryo@oayeptional nmeans, e.g., 20 conpression or nmphgickdiefpsionally
Wi th one or nore accessory ingredients. Conpressed tablets nmay be prepared-

by conpressing in a suitable machine the active conpound in a free-flow ng
formsuch as a powder or granules, optionally mxed with one or nore

bi nders (e.g., povidone, gelatin, 25 acac?®, sorbitol, tragacanth,

hydr oxypropyl nethyl cellulose); fillers or diluents (e.g., |actose,

‘m crocryst al PPHer cBIE UFRRR, 1€ ANRFeHE AYYIr VPRl phosphareyductubri cants (e.g.

magnesi um stearate, talc, silica); disintegrants (e.g., sodium starch

gl ycol ate, cross-1linked 30 povidone, cross-linked sodium carboxymet hyl

cel | ul ose); Fewnihaielensinay dpe dlspehei Hgrmrofettawidageneduteonys; sodi um

| auryl sulf e 2l L es i ( : t - en ropyl
p-hydroxybeﬁ%@%ﬁ%, s&giidsg%?%§¥ﬁékb§%g%l¥%ﬁl%¥%u%£&h%%£%§§g'b%gﬁ% ?%b in
a suitabbe nepcimnbe2/ Ppprder2005apsiiBe92/ SHSYHPCTH B/ Odmpoubdsa mi xt ure

of the powder C q% noj % n wi th. inert 14 uig g'l ené. The

Labl ot may SHCTOTaI Ty BY CORTRU b7’ sabPEIPANY 5 Te PaFhErat 605 as to

provi de sl owspraysoniostsedicaheaskobiotdie atls yvechupesndel beteanies ng,

for 5 exanple, h dro&égropylnethyl cellulose in varying proportions to

provi de the ¥BsTTed ?EFrase profile. Tablets may optional |y be provided

with an enteric coating, to - provide release in parts of the gut other

t han thf st onach. 10_Fornu|ati0fs Euitabl fgm,tppical_adninistration

(e.qg. 0 Formulations suitable for oral administration (e.g., 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 liquid 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




transdermal, intranasal, ocul ar, buccal, and sublingual) gg% fornulated
as an ointnent, cream suspension, |lotion, powder, sol uti ge

spray, a?ﬁ@%ﬂ%ﬁ 577 oil. Aternatively, a fornulation may, Eﬁﬁaﬁyéﬁﬁﬁ patch
or a 15 dressing such as a bandage or adhesive plaster inpregnate

act'i ve conmpounds and optionally one or nore excipients or diluents.

Fornmul ations suitable for topical admnistration in the 20 nouth include

| osenges conprising the active conpound idla flavored basis, usually
~sucrose and acacia or tragacanth; pastilles conprising the active conpound
in an inert @amlgtusﬂcﬂfaEhgePawdﬂra@db@mgwmndrmozmtemEMOmatbnmnanazra and

nmout hwashes S ac e in sui t 25 11

carrier. For%@%#oﬁgﬂg%ﬁﬁablih t %’%?%;}ﬁa%dorﬁt %??gfffelﬁ t%o?ih al so

i ncl ude eye @cwp@dMMEdemaythe ﬂormm@ﬁtmmqmmwmblso pEssDde esll o 5ﬂspended in

: table c C a ueous solvent far the actjve
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nebul i ser, include aqueous, or 0|I¥ solutions of the active conpound:
10 Formulations suitable for topical 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




Formul ati ons suitable for adm nistration by inhalation A nﬁé t hose
presented as an aerosol spray froma pressurised pack, w HH se of a
sui t abl e Ypp/Ed-ant, such as dichl orodifl uoronet hane, PCT/GB01/04729

trichl orofl uoronethane, dichoro-tetrafl uoroethane, carbon dioxide, or

ot her suitable gases. 15 Fornulations suitable for topical adm nistration
via the - skin include ointnents, creans, and emul sions. Wien fornulated in
an ointnent, the active conpound may optPdnally be enployed with either a
paraffinic or. a water 20 mi scible ointnent base. Alternatively, the active
conpounds n@ayCBe PBPniaredsi vhickr tanadininiahened- in- Waeerarnreanin base.
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‘emul sifier (otherw se known as 27 April 2005 . WD 02/ 36576 PCT/ GB01/ 04729
53 an emulgent), or it may conprises a mxture of at |east one enulsifier
with a fat ofoamubitionsvwethrdiold fof aiddiehi @ration by inhalation

10 include those presented 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




oil. Preferably, a hydrophilic emulsifier is included tog tﬁ?ﬁod@th a
lipophilic emulsifier which acts as a 5 stabiliser. It i§ alPso preferred to
i ncl ude bgidygsRi! and a fat. Together, the emrul sifier(speWded S t hout
stabiliser(s) nake up the so-called emul sifying wax, and-the wax together
with the oil and/or fat nake up the so-called enulsifying ointnent base
which forns the oily dispersed 10 phase of the cream fornul ations. Suitable
emul gent's and enul si on stabilisers includ® Tween 60, Span 80, cetostearyl
al cohol, nyristyl alcohol, glyceryl nonostearate and sodium | auryl
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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,




WO 02/36576 PCT/ GBOL/ 04729 54 for exanple, cocoa butter gk s ipalgsCy! ate.
Fornul ati ons suitable for vaginal admnistration my be presented as
pessari eswg@mpegs, creans, gels, pastes, foams 5 or sprayctmsybabd ons
containing in addition to the active conpound, such carriers as are known
in the art to be appropriate. Fornul ations suitable for parenteral

adm nistration (e.g., 10 by injection, including cutaneous, subcutaneous,
intranuscul ar, intravenous and intradernapf, i ncl ude- aqueous and

non- agqueous isotonic, pyrogen-free, sterile injection solutions which may
contai n anti £8%i 8&aM®lehurPErs, Pustesepvahi va8dic¥Labeli sers, bacteriostats,
and sol utes which 15 render the fornmulation isotonic with the bl ood of the

~intended recipient; and aqueous and non-aqueous sterile suspensions which

‘may include Saspudadagnagentisabhe fomi vRonnad agerndstyagibnposwnbe or

ot her m crop I €. S -Whi C esi to r.ge co d
Lo bl 00 20 LEREASALs a5y PEREaE R, " SabEaCe LRRts) Dok abTC pab g "HBaKE
i sot oni c5Svehpel epriagr fosauilatdgel tonfaliatngnsni addadeonSodi theChtbiivde

Injection, R r'.s . Sol_utho A ct.at i nger'.s [ppection, JTypically,

t he concentrggggﬁuog’tﬁéEha%FF%ée%%n%%uggeiEh?%g %%Itﬁ%o%gfstPrg about 1
ng/ M to 25 abpubpiQageni, for exanple fromabout 10 ng/m to about 1 g/n.
The formul ati ons nay be presented in unit-dose or nulti-dose seal ed
containers, for exanple, anpoules and vials, and may be stored in a
freeze-dri edrokpmaphich osedkuitendiet ifor pagentirgloatnihie raddibhoneok .| he
sterile_liqujd 30,carrier, for |l e water for injections, imediately

xanp
prior t8 us&¥ Eﬁﬂ@ﬁﬁ&P&ne&H§lpﬁP§8tFHﬁa§SPBFPoﬁEbSHHa§G§H§msions

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




may be prepared fromsterile powders, granules, and tabl39§m.vﬁg§nulations
€

may be in the formof |iposones or other mcroparticul até syg whi ch are

designed‘%ao%?%%ﬁt the 27 April 2005 . WO 02/ 36576 PCT/GBQ&E%?&ﬁﬁvﬁﬁbgctive

conmpound to conmponents or one or nore organs. Dosage

appreci ated that appropriate dosages of the 5 active conmpounds, and
conpositions conprising the active conpounds, can vary frompatient to
patient. Determining the optinal dosage Well generally involve the

bal ancing of the |level of therapeutic benefit against any risk or

del et eri ous sftevefsenpaupd tﬁebgﬁédtﬂéﬂP@nﬁhtﬁh@rpﬂégeﬁt meoe i YEHLS$ on.
The sel ected dosage |evel will depend on a variety of factors including,
but not limted to, the activity of the particular conpound, the route of
adm ni stratibagagée tinme of adm nistration, the rate of excretion of the

conpound, the_d [ he. t pent., her . dr u , and/ or
materi al s usgg #%fic%%bgéﬁ%?§%%£§ﬁdgﬁﬁé %éé?géggétgeﬁgﬁ??gggﬁgi?ﬂ%n,
" general 5heabhthivandoppoondspdandl chinpteiyiohst hempatbény. thbeacabwant of

conpound and_route gf adm ni_stration mﬁLl EI%inatga§-Fe ab he di scretion
of the physi CPEROMAFThotgh 28 §entPRI PY-LHRBEd68ag8 Wit - be"ELSEBHTEVE | ocal
concentrati ofle eptimglsdibeageé acliogemwbrehiachhev@vehehdebhledchdest
‘Wi t hout causgﬂg iubsian%iﬁt harnfgl gé delLeterioys side effects. 25
Adni ni strat | i "°VFvo°tah'6E BFPELE ePRLH eaaﬁ%ﬁft eaﬁtFﬁﬁﬁung or
interm ttenthyléLefioubNstiyi dededps5e6rathe aPPEAPREALS bRt Eh¥3bSesent
~throughout the course of treatnent. .
' 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.
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multiple admnistrations can be carried out with the dose Ievel and
pattern being selected by the treating phySIC|an 27 April 2005 . WO

- 02/ 36576 PCT/ GBO1/ 04729 56 In general, a-$uitable dose of the active.
conpound is in the range of about 100 g to about 250 ngy per kil ogram body
wei ght of the subject per day. Were the active conpound is 5 a salt, an
ester, prodr | igk i | at.ed _on,t he
basi s of theli%aPQEHBE@F!L o%ﬁ Eg%&%ggggﬁeoggghglgkgl%%tC%H&%%ﬁésg T the
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synt hesi sed ¥E4GPdi RE the SHRI&FH Redi §8d -r olihescabbpeactiye compound is
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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 (1H, m),-12.40 (1H, br s); m/z
(MHHY T 271 (100%), 273 (35%).

25 129; Ar = 4-bromophenyl
Yield, 59%; mpt. 232-235°C; & 4.40 (2H, s), 7.30 (2H, 4, 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 (100%).




= 8.7 Hz), 7.45 (2H, d, J = 8.7 Hz), 7.60-7.95 (3H, m), 2%% %0%5(1H n,
12.40 (1H, br s): mz (MH)+ 314 (1009, 316 (95%. 30 R

1- napht hwyothB8ésle 58% npt. 228-231C, 8H 4.80 (2H, s), 7.géregsatodadH m,
12.50 (1H, br s); mz (MH) + 287 (100% . 27 April 2005 WD 02/36576

PCT/ GB01/ 04729 57 132; Ar = 4-fluorophenyl Yield, 54% npt. 194-197C, SH
4.30 (2H, s), 7.10 (2H, d, J 8.5 Hz), 7.25 (2H, d, J = 8.5 Hz), 7.25-7.50
(1H, m, 5 7.75-8.00 (2H, m), 8.25-8.45 (2H, nm), 12.55 (1H, br s); mz
(MtH) +. 255 (100% . 138; Ar = 4-nethoxyphenyl Yield, 66% npt. 194-196C, SH
3.70 (3H, s), 4.50 (2H, s), 10 6.85 (2H, d, J = 8.5 Hz), 7.30 (2H, d, J =

8.5 Hz), 7.79328. 09 £3M,fm®r§pﬁén§l45 (1H m, 12.50 (1H br s); mz
(M:H) +' 267 (100% 139; Ar = hyl phenyl 15 Yield, 80% npt. 205-207C,

SH 2. 15 (3H Y$¢1dA. 26%f 2hbts)1947190°7; 3 @480 nkH, 7s$0-7.90 (3H, &) 7

8.25-8.45 (1H, m, 12.60 (1H br s); M 251 (100% . 141; Ar =
2-f1 uorophen?lgg%) Rkt o7 - %é%ﬁ%ptd 2‘3’5“2%8%: &474%5112k505j1H:7 D, 7. 45

4H, in}, 777958 8g 255 834 195 4
(Ve + 355 Elﬁ%s S e kyanenyl T VBl Tk Tt isB deoc

5H 3.70 (3H, M¥H)4 §5(zm00§y 6.70-6.95 (3H, n), 7.10-7.35 (lH,lﬁ,
7.60-7.95 (3H, n, A . _

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
(MHE) T 267 (1009) . |

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; & 4.40 (2H, s), 7.10-7.45 (4R,
m), 7.70-8.05 (3H, m), 8.25-8.45 (1H, m), 12.40 (1H, 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; &y 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%). ' '




8.45-8.55 (1H, n), 11.15 (1H, br s); mz (MH+ 281 (109%6"E§%§ Ar phenyl
30 Yield, 85% npt. 201-204C. SH 4.45 (2H, s), 7.20-7.45% %R

7.75- 8. 00wodphadth, 8,25-8.45 (14 m, 12.40 (1H br s);  Pachlybis 237
(100% . 27 April 2005 WO 02/ 36576 PCT/GBO1/04729 58 151; Ar = 4-i odophenyl

Yield, 86% npt. 233-236C, 6H 4.20 (2H, s), 7.15 (2H, d, J = 8.2 Hz), 7.60
(2H, d, J = 8.2 Hz), 7.75-7.95 (3H, m, 8.25-8.45 (1H, m, 12.15 (1H, br
s); mz (MH)+' 362 (100% . 5 159; Ar = 458&m nophenyl Yield, 28% npt.

233- 236C, 8H 4.15 (2H, s), 4.85 (2H, s), 6.50 (2H, d, J =7.1 Hz), 7.00
(2H, d, J = I51;HaY, =74750ddphebyl3H, n) 8.25-8.45 (1H, m), 12.50 (1H, br
s); nmz MH) +' 252 (1000/% 160; Ar 3-am nophenyl Yield, 95% npt.
178- 180C; 8H ieid, (8ff; sypts 63(%ﬁ6<%w &sﬁ 28. égHe 5% ( 3M15nm)(2HG. €0- 7. 05

(1H, n), 7.75 %. 904L3H, 25-8._4 ( MtH) %1, 252 (1009 .
163. Ar = 2- ne?hng%§ 7H§Peﬁ%§ 35 nth éo§EEO4E Tae7 %5 ‘?@H ﬁi; 4.10
(2H, s), 6. 9525 Q54@4|{-[;LHrr)m)7 BB ¥59%1KH3Hprn¥) ; 8m25- 8MAB)(1|362N)(1002;0
12. 25 (1|3| br s). 177; Ar = 4-pyridyl Yield, 40% npt. 214-216C, 8H 4.25
(2H, s),~7.45 (2H, d, J = 5.7 Hz), 7.75-7.95 (3H, n), 8.25-8.45 (1H m,
8.55 (2H 2858; er——SHairdimopﬁaan (1H, br s); mz (MH) + 238 (100% .
178; Ar = 3-pyridyl

Pe1a’ 28s; mpt. 233-236°C; & 4.15 (2H, s), 4.85 (2H, s),
6.50 (2H, d, J = 7.1 Hz), 7.00 (2H, d, J = 7.1 Hz), 7.75-
7.95 (3H, m), 8.25-8.45 (1H, m), 12.50 (lH, br s); 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),
| 6.95-7.25 (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, 4, 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%). '




Yield, 62% npt. 196-199C, SH 4.30 (2H, s), 7.25-7.45 (1, ’“£%206% 60- 7. 95
(4H, m, 8.25-8.45 (2H, m, 8.55 (1H s), 30 12.15 (1H, b z (MrH) +.
238 (100%vo @Besapri| 2005 . WD 02/ 36576 PCT/ GB01104729 59%pdBepofés73e

3, 4- et hyl enedi oxyphenyl Yield, 59% npt. 225-228C, 8H 4.25 (2H, s), 6.00
(2H, s), 6.85-7.00 (3H, m, 7.70-7.95 (3H, n), 8.25-8.45 (1H, m, 12.25
(1H, br s); mz (MtH)+. 281 (100% . 5 186; Ar = 3-chl orophenyl Yield, 69%
pt. 192-194C. 8H 4.30 (2H, s), 7.30-7.50583H, s), 7.75-8.00 (3H, ),
8.25-8. 45 (1H m, 12.60 (1H, br s); mz (MH+ 271 (1009, 273 (35%. 10
187; Ar = §§ﬁzyﬂéxy-31ﬁemﬁbhybaeagioxyph@nys19@ npt 150 152C; 8H 3.60
(3H s), 4.2 - 5.05 7. 30-7.50 7.55 s),
7.75-8. 00 gﬁgﬁﬁh %§°25m§t452%§F92ﬁf5 P2 802p1KR brSé) o9 ( rba 15
371(1009% . 1%185AW 503~6Hr i fh uororpL p | i ek doe 74 % -198C;
8H 4.30 (2H, s), 7.50- (éhé &?? Ve WE)WYb% gﬁﬁy %)(1§|25 % q%ng%ﬂ "br s);
mz (MH) + 385250 (iHobry. sigzm/Ar(H+@l?|a6ﬂo¢ﬁ@ﬁyn .Yield, 70% npt
187-190C5 8H 4.30 (2H, s), 6.90-7.45 (4H, ~m, 7.75-8.00 (3H, 1), 8.25-8.45
(1H, m), 12.30 (1H, br s); 25 mz (MH+ 255 (65% .- 193; Ar =

3- phenoxypheA$6; Yhsl &, 352bd omppheadb- 148C; 8H 4.20 (2H, s), 6.80-7.50 (9H

Yield, 69%; mpt. 192-194°C; & 4.30 (2H, s), 7.30-7.50 (34,
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; &y 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 (1lH, br s); m/z (M-H)*
15 371{100%). | ‘

191; Ar = 3-(trifluoromethyl)phenyl

Yield, 71%; mpt. 195-~198°C; &y 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},




m, 7.75-8.00 (3H, m, 8.25-8.45 (1H, nm), 12.00 (1H, br ??;¥’@8%@gz (M+H) +'
329 (45% . 194; Ar = 3-benzyl oxyphenyl -Yield, 83% npt. f§{ . 8H 4. 20
(2H, s), w066l s), 27 April 2005 WO 02/ 36576 PCT/ GBO1pE4:&481/6029
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-am no-4-thi onor phol i nophenyl 5 Yield, 6% npt. 235-238C, 8H
2.75 (4H, br s), 2.95 (4H, br s), 4.10 (2H s), 4.65 (2H, s), 6.50-6.85
(3H, m, 7.75-8.00 (3H n) 8 25-8.45 (1F0 m), 12.50 (1H s); nmz (MH +
353 (100% . 10 202 4-di fl uor ophen Yield, 70% npt. 186-191C, 6H
4.25 (2H, br6s$0-7. 58 1955 m) gH7 - fp-87! $5i§H00mtarB AJ-88425(BHAIM) AH, ),
12.50 (1H  s$); o0 216M Byt+s)271 (100@@ 15 204; Ar =

3-nitro-4- pyrrolldlnophenyl Y|eId 1% npt. 268-27OC; 6H 2.75 (4H, br s),
3.10 (4H, In s) , 4.10 (2H, s) , 6.85 (1H d, J = 8.15 Hz) , 7.45 (1H dd,

sj _nfg Fﬁhﬁ?9883é? (1§0@§1E§0 2?glg§5E9H§1%§8§ne n?l(iﬁeld ,SOéf ﬁgt(lH’
199- 202C5 5Hy4e34, ( 2k, ﬁbt 7229 Z3§Q:£4§ 2.7k, (ZH75 .89 (3Hg5 4382§§ 8.45

(1H, ™), 12.40 (1M, s): F% 959 ‘and 318 (1009
4-benzyl oxy- Q)neﬂhéQyﬁﬁﬂnyﬁ)Ylékﬁ 2854 ﬁbt 615@“&7%5:(3HLSmBD 13K~ &)OO

4.10 (2H S){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; 8 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%).




5.00 (2H, s), 6. 60—6.95 (3H nm), 7.40 (5H, s), 7.75-8.00 %ég

8.25-8.45 (1H, n), 12.50 (1H, s); Mz (N%H)+ 373 30 (166#?“' SApril 2005
WO 02/ 36 01/ 04729 61 241; Ar = 4-fluoro-3-nethox | d,

55% nptﬁ%gf?§§ﬁgg 3H 3.80 (3H, S), 4.25 (2H, s), 6. 75- geggﬁ?g?ﬁ&fs,
7.75-8.00 (3H, n), 8.25-8.45 (1H, n), 12.50 (1H s); mz (MH+. 285
(100% . 5 248; Ar = 2-fluorophenyl Yield, 86% npt. 234-236C, 8H 4.30 (2H,
s), 4.65 (2H, s), 7.00-7.45 (4H, m, 7.7618.00 (3H, n), 8.25-8.45 (1H, n),
12.50 (1H, s); mz (M#H)+. 255 (100% . 10 249 Aw = 2-pyridyl Yield, 84%
mpt. 180-184€Ga18Ha4. 454€£tho§br3Zmé9h8x¥ghéﬁyﬁ , 7.50-8.00 (4H m,
8.25-8.45 (1H, n), 8.45-8.55 (1H, 50" (1H, s): mz (MrH) +. 238
(100% . 15 28B6elds 552;pmpny|aﬁmy21&?@m(ﬁn SUSOM(BH, $24- 126G; (Qﬁz em@+ 250

(70% purity) =g~ carboxyphepyl 2 ie%?, OC 5H
4.40 (2H, s)°- %3 895 6?&: m&7,§89$-g:h°(2§§: ra é%z Ggg(i rsT
( MtH) +. 281 (88% purjty); Rout emMR2HPS 28% ®bon)4-nethyl Yield, 5@6over 7
stages; mpt. 215-217C; 8H 2.20 (3H, s), 3.80 (3H s), 4.40 (2H, s), 7.10
(4H, s), ~7. 40 (1H, dd), -
248; Ar = 2-fluorophenyl
Yield, 86%; mpt. 234-236°C; 8y 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 Xield, 29%; m.pt. 277-280°C; 8y 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




7.70-7.90'(2H, m and 12.60 (1H, br s); mz (MH) +. ZSi 2@%%9?§@ﬂgity). 30
met Ny '

Route 3 (-A-B- = benzene ring) Internedi ate conpound: di

3- oxobenzwpapBsszan-1 27 April 2005 WO 02/ 36576 PCT/ GB01l/ O0$&2:B02/04729

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, m), 4.40 (1H t), 7.1-7.4 (5H m, 7.5-7.9 (3H m,

8.4-8.6 (1H. M and-12.0 (1H, br s);: rm z58MrH) +. 279 (98% purity). 284
(found to be g 1 mxture of pairs of diastereoisgnmers); ArCORL1 =

>- et hyl i ndaHoRBOFBNONEEE, YA69FovEP32 Bt R§esI5mdft 5 804- 206C. 8H 0.70 and
1.10 (3H, 22830) ar2=5; geﬁe,gsHRLm: gm%g, jand 5.1 (1H, 2 x d), 6.8- 7.3 (4H,
m, 7.95 (3H s), 8. 3-8 7 5 (1H, br s); mz (MH + 277
(100% purityYaear, 24pai byeaf 2dusaat;egeomsp&er $58-15928H; AT 0 dPheny) 1t)R'
methyl Yield, 80% gver 2 stages: gt 169- 171C; 5H 1. 60 SSH d) g0
(1H, q), 7.14797 (2Hy my, 717392( (2Hy m},24.404 (11 HE m7aﬂid712 1581H,
br s); mbz (MTH)‘? 52519(%88% Ryri BYh-828 Funthgy dani ¥atbsqhhonplay) ;164

4- hydr ox
y y m/z (M+H) 279 (98% purity).

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; & 4.15 (2H, s), 6.60 (2H, &, J
25 = 8.0 Hz), 7.10 (2H, d, J = 8.0 Hz), 7.80-7.95 (3H, m),
| 8.25-8.45 (1H, 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%). -




Yield, 99% Mpt. 231-234C; 8H 4.15 (2H, s), 6.60 (2H d, % ﬁgoo 0 Hz),
7.10 (2H, d, J = 8.0 Hz), 7.80-7.95 (3H, n), 8.25-8. 45 G{APHF05 5 50 (1R,

s); mz (%Iﬂ)ﬁ%ﬂéSS (1009 . 165; 3-hydroxy Yield, 68% np%cyé;%gyég;p 5H

4.15 (2H, 0-6.80 (3H, 30 m), 6.95-7.10 (1H, (3H,

8. 25- 8. 45 (1H, nj, 12.50 (1H s); mz (MH+ 253 (100@@ 27 April 2005 mo
02/ 36576 PCT/ GBO1/04729 63 (b) 166; R' = 4-NHC(=0)CH3 Yield, 57% npt.
267-271C, 3H 2.00 (3H, s), 4.25 (2H, s), 6%.25 (2H, d, J = 7.7 Hz), 7.55
(2H, d, J = 7.7 Hz), 7.75- 7.95 (3H, n), 8.25-8.45 (1H, n), 9.80 (1H s),
12.50 (1H, bﬂb)s) mz (MH) + 294 (100%. 167; R' = 4-NHC (=O) Ph Yield,
87% npt. i 296C;, 8H 4,25 (2H s), 7.20-8.00 (12H 10 m), 8.25-8.45 (1H
m, 10.15 (1H88)R"17 4oNEEHOCHs Y 2 (MkH) +- 356 (100% . 169 R =

3- NHC( =0) - 2- | eId 72 32¢ 235 2 7.00-7. 45

(3H, A m, e A n{‘%”%%% G ? ﬁn ﬁ?ﬂ's SAY T (‘Eﬁ Fr$

3 RHC( 0y 41T aar ¢ ‘5% “ﬂ $'°"=| M AR L e A R T
rophen e 9 s),

7.00-7.50 (4H; %g Hy %% 58 §§2§ ééiﬂgﬁj mjp. 95801 |LH —5)5)121§05@1F&Hbrb§);

m z (N%FD+-5334m0%0Q%}H)17@94?(130%)NHC( =O Ph Yield, 78% npt. 261-264C,

8H 4.25 (2H, s), 7.05-7.95 (12H,. 25 ), 10.05 (1H, s), 12.50 (1H s); nfz

(NHH)+- 356 (100% .
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; 6y 4.25 (2H, s), 7.00-7.50 (4§,
20 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,




172; R' = 3-NHO(=0)CH3 Yield, 55% npt. 270-272C, 5H 2.0Q (3H s}, 4.25
(2H s), 7.00-7. 50 (4H, m, 7.75 (3H s), 8.25-8.45 (1HZ7HPI B0 30 (1H
©5), 12,50, mz (MeH)+ 294 (100% . 233; R' = Et) Ph
Yield, 82 K”%f 150-154C.; 8H 0.90 (3H, t). 1.50-2.25 (Eﬁﬁﬂéﬁﬁﬁp 2005
YO 03] 36575 PO GBOS/ 04336, 64 m, 3.20-3.55 (1H, n), 4.25 (2H, s), 029050
(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) 179a4Yield, 45% npt. 161-164C, 5H
.15 (3H, s), 4.25 (2H, s), 6.90-7.35 (4H, ), 7.75-7.95 (3H s),

8.25-8.45 (1) h.2013,56 (1} Ry, s1i267 fakMs +72@57(91@0%2H1qm<c) (i)
212; Yield, 55‘V npt. 184-187C, 8H 3.55 (2H, s n,
7.75-8.05 (3B 2ay8- 851618, 48) ¢ 3% 9% (1Hp. BB %1+¢nd 32 i% (%ﬁ (bxlg)zmafz
'Y| eld, 12% mqﬂ,ﬂ9§g@93@8osguglgg,(3 s), 3.55 (2H, s), 7.10 (4H, dd, J
= 8.2 Hz), 7.75-8.00 (3 45 (1H, m, 12.55 (lH, s). 20 (c)
(iv) "289; RE = n-CgHi 9; niz (MtH) +. 407 (purity >95% 290; RE =
1 phenyl ulpgg xk ndol - 3-yl 25 291; RE = 4-(N, N—dipropylsulphannyl)phenyl:
mz (M 8 kpurlty >95% 292; RE =
2- (4- et hoxyphenoxy1&; nus%pn@§@y|16nizeéwﬁfwﬁ 2524 (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-Collyo; m/z (M+H)™ 407 (purity >95%)

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

25 291; R® = 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% )




(purlt >959@ 30 293 RE = 4-(4-chl orophenyl sul phonyl ) - 3- nethy -thienyl;
mz (MrH)+ 551 (purity >95% 294; RE = 27 April 2005

5-(2, 3-di zo[ b) furan-5-yl)-4-nethylthiazol- 35 5-y +' 496

(purity >§?gzgg§'@April 2005 WD 02/ 36576 65 PCT/ GB01/ 04729LSH§6%%J_D

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-chl orophenyl)-2-(trigkuoronethyl)-3-furyl; mz (MH)+

525 (purity >95% 10 299; RE = 2-(4-nethyl phenyl thio)-3- pyrldyl 300; RE =

qui noxal in-6-yl; mz (MH)+ 409 (purlty >85% 15 601; RE =

2-chl oro- 3, 4- ggnetpoxyst ryI mz_ (M:H) +' 477 (purltg >90@a 602; RE =

5- phenyl oxaz8 A eny b iann 14 wies %/ 200608: T RELe {pBBhty

zyl oxycar bOI’lng@b_E)el‘l d-4-yl; mz (MtH) + 498 . (purity >95% 604; RE =

1-(4-nethoxypheny|)-5-nethy|pyrazol-4-y|; mz (MrH)+' 467 (purity >95% 25

605; RE = 4-n-hexyl phenyl; mz (MtH)+' 441 (purity >95% 607; RE =

4- n- pr opyl phegyl.; z81z 399 ur,i >959 0 0
6- quorogl 3- Eéhzgdlofgﬁkgg%yl §1££P ii zﬁﬁ? i;, éﬁhﬁﬁ@éazol 4-yl;

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® = 2~ (4-methylphenylthio)-3-pyridyl

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

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%)




27 April 2005 WD 02/36576 PCT/ GB01/04729 66 609; RE = 7 Ao
2,4,5-trifluoro-3-nethoxyphenyl; mz (MH) +. 441 (puri tf %%0%10; RE =
cycl ohexwyo oibgszé MrH) +' 363 (purity >95% 5 611; RE =  pcr/gBo1/04729

4- br ono- | - et hyl - 3-met hyl pyrazol -5-yl 612; RE = 2-chloro-4-pyridyl; mz
(MtH) + 392/ 394 (purity >95% 10 613; RE = cyclopropyl; mz (MH + 321
(purity >95% 614; RE = 5-nethyl-2-(trifluoronethyl)-3-furyl; mz (MH)+
429 (purity >95% 15 615; RE = cycl obutylé6mz (MrH) + 335 (purity >95%
616; RE = 2-chl oro-6-nethyl-4-pyridyl 20 617; RE =

1- (4- chl or opAeAeXH] =1 -Fvet Mt et 1E1 yord 23 (midiior yphesIvIS] o Hur (MAH)$95941 618;
RE = 2-thi enﬁ%; n%z ﬁ%b% +' 363 (purity >90% 25 619; RE =

3, 4- net hyl enelioxypnenyP! mz (MeH) + 401 (purity >95% 620; RE =
n-heptyl; mz (MH) +. 379 (purity >95% 30 621; RE = 3-chloropropyl; mz

(MH) +. 357/ 359 (parity >95% 622; = 5. et hylisoxazol -3-yl: mz (MH)+

362 (purity giéso 77 %&%&%@%ﬁ .m&% @%@657%&(:%?‘6%@%&9/595 67 623; RE =

1-t-buty-5-nethyl pyrazol -3-yl; mz (MH +. 417 (purity >90% '
| 611; R® = 4—bromo—-1—_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%) '




5 624; RE = 3-phenylthiazol-4-yl; mz (MH)+ 440 (purit >95O 625; RE =
3-t-butyl-I-(2,4-di chl orobenzyl)pyrazol -5-yl 626; RE = 1- %%%yl 10
627; RE x Lhydr o- 2H 1, 5- benzodi oxepi n-7-yl 628; RE = tyl;

m-z (N%Ffﬁéﬁgggh?purity >90% 15 629; RE = 1-ben .PéTEﬁMMhﬁgp

zyl oxycar bonyl -2, 3-di ydroi ndol -2-yl; mz (M:H)+ 532 (purity >90% 630; RE
= 2-chloro-1,1-dinmethylethyl; mz (MH) +. 371/373 (purity >95% 20 631; RE
= 1l-propenyl; nmz (MH)+. 321 (purity >9564 (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% . 216; Ar = 4- quorophenyI Yi el d,

79% npt. 44C. 8H 3, 55 6.80-7.50 ( (34 s),
9.55 (1H, s)gzﬁf CENFFB 1ty ééi%inﬂ%thxﬁpﬁﬁﬂ%q N@Td@?b%@ﬁa 6@
PCT/GBOl/O472§u£giY(bgb ,206; Yield, 12% npt. 125-126.5C 3 2.65 (4H, br s),
3.70 (4H, br's), 4.20 (2H, s), 4.30 (4H, s), 7.00-7.15 (2H, nm), 7.65-8.00
(3H, n), 8.25-8.45 (2H M. 9.60 (1H, s), 12.55 (1H, s) . (d) (iii) 640:

RA = CyCBObugﬁh;Ykﬁlg’SJBﬂ@n§dEhi£@3ﬂdﬁw§$¥lﬂfﬁm@ﬁ4ﬁfﬁyh40 {purity >95%)

I

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; 8 3.55 (2H, s), 6.80-7.50 (12H,
30 m), 8.50 (1H, s), 9.55 (1H, 5); m/z (M+H)™ 389 (100%).




10 641; RA = 5-methyl-2-(trifluoromethyl)-3-furyl Yield %é2 Z ( MtH) +.
428 (97% purity). 642; RA = 4-brono-1|-ethyl-3-nethyl pyrazol 15 Yield,

- 97% M Z \glytohisds7e 466/ 468 (100% purity). 643; RA = 2-thi enbe,}gB@bgﬂzg,OO%

mz (MH) + 362 (93% purity). 20 644; RA = 5-nethylisoxazol-3-yl Yield,
99% mz (MrH) +' 361 (100% purity) 645; RA = 3, 4-net hyl enedi oxyphenyl
Yield, 100% mz (MtH)+ 400 (94% purity) 25 646; RA =

1-t-butyl -5-nethyl pyrazol -3-yl Yield, 9688 nlz (MtH)+ 416 (97% purity)
647; RA = 1-ethylpentyl 30 Yield, 80% mz (MH + 378 (100% purity) 648;
RA = n-heptykdyieiy, 76% nmz (MrH) + 378 (100% purity). 27 April 2005 WO
02/ 36576 69 649 R' = 1-chloroethyl Yield, 65% MZGAN&;A 342/ 344 ’ép)lOO%
purity) 650:2R8; =YiehAopdR§F WPk d1251346mPCH (17917% purd ¢

Sblor A A T S
Yield, 77% ﬁiﬁSf&%B@+(aﬂ5/m®7 61969@paﬁlﬁ9ﬁ: m), 9.60 (1H, s), 12.55
5 {1H, s). L
(d) (iii)
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).




653; RA = 2-chloro-4-pyridyl 15 Yield, 87% mz (MtH)+. ];( gé 65100%
purity) 654; RA = 1-(4-chlorophenoxy)-1-nethylethyl Yield, Py }3

(MrH) +' 448/ 08BEs76100% purity) 20 655; RA = 4-(trifl uoromai,b@@ﬁ, b@@yl
Yield, 100% mz (MrH) + 440 (100% purity) 656; RA = cycl ohexyl Yield, 75

mz (MH)+ 362 (97% purity) 25 657; RA = 6-fluoro-1, 3-benzodi oxan-8-y|
Yield, 87% mz (MH + 432 (97% purity). 658, RA = 4-propyl phenyl 30
Yield, 79% nmz (MtH)+ 398 (100% purity) 6859; RA =
+2,4,5-trifluoro-3-nmethoxyphenyl Yield, 83% mz (MH) +. 440 (100% purity).
27 April 2005 WO 02/ 36576 PCT/ GB01/ 04729 70 667; RA = 2-chloro-3, 4 -dine
t hoxys tyryl el 76% z (MeH) +. 476/ 478 (100% purity). 668; RA =

4- hexyl phenyﬁz\h ol 9, 1'6%19%037“9%“(“%{) +. 440 (100% purl ty). 669; RA = 2-

(4- nethylphe@@éya @5@Krm¢yl(M¥h?+de4%y%M4nféobNF 11463 (97@6purlty) 10
670; RA = 2- rrethylp enyl t hi o) - 3- pyri dyl |ed 100@ mz (M-H) +. 479
(88% purity) 671 RA = qui noxalin-6-yl Yield, 86% nmz (MH)+. 408 (100%

purity) 5 6 xycar bonyl pi perld 4- yI Yield, 84% niz
( MtH) +. ﬁg % puri ty;)JE‘E_)IP@Q1%7:ly
Yield, 91%; m/z (M+B) 320 (97% purlty}.

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).




673, RA = 1-(4-nmethoxyphenyl)-5=net hyI pyrazol -4-yl 20 Y| A %(?60/ m z
(MrH) +' 466 (97% purity). 674; RA = 5-(2-pyridyl)-2- thle pW -66% m z
( MHH) +' opurity) 25 675, RA = 5-phenyl oxazol -4-y % mz
( M+H) +. ﬁ% ({2’138%3//0 purity). 676; RA = irci/k;%bﬂtm@g?

3- et hyl -5- (5-net hyl i soxazol - 3-yl )i soxazol -4-yl Yield, 49% mz. (M-H)+
442 (100% purity). 30 677; RA = 2 (2-thienyl)isothiazol-4-yl Yield, 70%
mz (MrH) + 445 (100% purity) 27 April 2096 WO 02/ 36576 PCT/ GB01104729 71

. 678; RA = 2-(2, 3-di hydrobenzo[ b] furan-5-yl)-4-methylthiazol- 5-yl Yield,

96% 'z (M-gpY; ag&(zn@%maya & BT Qi0:8A tyr 1

5-(4- chloropheni -2- gtrlfluoromeghqg 3-fur Yleld 95% mz (M+H) +'
524/ 526 -( 98%p& ﬁty?ﬁoesm ZRAMEH} 5 6¥4€@rd p@@r@ﬁéﬂﬁﬁl)phenyl Yi el d,
69% mz (MtH)+ 492 (100% purity) 10 681; RA =

4- (4-chl or ophenyl sul phonyl )-3-nmethyl -2-thienyl Yield, 45% mz (MH)+

550/ 552 (100%§urR{5y7 4*8&:;3?%@:’1311 benzyl - 3-t - but yl pyrazol 5-yl 15 Yi el d,

94% ml z ( M+ g98% hen uI phonyl i ndol - 3-yl

Yi el d, 98% E%L?lti k%é/o p%"r%ot ﬁoé)(f 684 = n- nonyl Yield, 75%

m z (NH—i) +' 406 (94% puri ty) 685; RA = 2-(4-net hoxyphenoxy) -ni trophenyl
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).




Yield, 98% mz (MtH) + 523 (100% purity) 25 686; RA = pr, ngb d, 56%
mz (MtH) +' 322 (92% purity) 687; RA = ethyl 30 Yield, 68% A H) + 308

(97% puriyy@lféds RA = 1-methylethyl Yield, 100% mz (Myde §120947£9100%
purity). 27 April 2005 WD 02/36576 PCT/ GBO /04729 72 (d) (1v }%

6-fl uoro-1, 3-benzodi oxan-8-yi Yield, 100% mpt. 250-254C (shrinks-
142-146C); mz (MH+ 5 447 (100% purity). 692; R =

3, 4-di hydro-2H 1, 5- benzodi oxepi n-7-yl Yietd, 71% mpt. 205-208C, mz
(MtH) +' 443 (100% purity). 10 693; R = 1-benzyl oxycarbonyl pi peri d-4-yl

~ Yield, 78% o7®t.R2LE5-R10C 3 i dddernz AR f(ulx@el%a@lym)t—m)-me@%at&azmapyl
" Yield, 75% mpt. 205-208C, 6H 0.80 (3H, t), 1.2-1.7 (2H, 15 m, 3.0 (2H,
"q), 4.20 (2HP"¥}. 6.0 (1H, br s), 6.8-7.3 (4H, ,77795(3H r‘r),

8.3-8.45 (2Hri@gandgd2. éﬁz(%hhﬁﬁﬁ 49@1316 t&ﬁrléﬁi (100% purity). 698; R
= 2,3-di hydrobenzo[b]furan -yl 20 Yield, 251-254C;, 3H 3.1 (2H,

t) 4.25 (2H, s), 4.5 (2H, t), 6,6 (1H, d), 6864(6H m, 7.7-7.9 (3H,

5 R0 B A G T s (50

(3H, s), 4.2BiéPd, 85%; 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).




, 6.8-7.3 (7H, m, 9.7-9.9 (3H m, 8.2-8.4
E H, 2; and 12. 25((1H rT)s); m z (N%£D+[ 2%1 (100& J&*E@?ﬁjso 700;

.6

.7 (2

- (t rwwblop@gyget hoxy) phenyl Yield, 84% mpt. 229- 231CPC5M541,3§2§2H S),
.3 (7H, 27 April 2005 WO 02/ 36576 PCT/ GBOL/ 04729 73 (1H, s) and 12.25
.7-9.9 (3H, M, 8.2-8.4 (3H, m 11.25 (1H, s); mz (MH)+. 455 (100%
purlty). 701; R = 5-nethyl - 3-phenyl i soxazol -4-yl 5Yield, 39% m pt.
256-258C, mz (MrH) +. 452 (97% purity). 70%; R = 2-ethoxyphenyl 10Yield,
77% mpt. 174-178C, mlz (MrH)+ 415 (100% purity). 705; R = 4-butyl phenyl
Yield, 78% mpt. 201-205C;. 8H 0.80 (3H, t), 1.0-1.8 (4H, m, 2.5 (2H, m,
4.25 (2H, s),( E/ﬂ%ﬂ 4 (8H, , 9.7-9.9 (3HmM, 8.2-8.6 (3H, nm and 12.25
(1H, s); ? 427 (10096pur|ty) 15 706; R = butyl OYield, 65%
‘mpt. 225- 22691 Nk z=( 84l wor351, B96¥nputL byan-6dy1(Vv) (a)

Yield, 100%; m.pt. 250-254°C (shrinks 142-146°C); m/z (M+H)*
5 447 (100% purity).

6. 4-
8. 6-
R =
6. 9-
m,

@\INOOCD

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,




697; R = nethyl Yield, 78% mp.t. 192-194C, nlz (N%FD+ ‘88&28 purlty)
(d) (v) (b) 25702; R = 4-acetam dophenyl (M-H)+' 449 (97% Yi el d,
67% m ptwod88s:265C, Mz 703; R = 5-(2-pyridyl)-2-thienyl Pé?,gvl]ﬁgg”z@o&
m pt. 258-261C, mz (MrH)+ 475 (100% purity). (e) 227; Yield, 31% npt.
124-125.5C, 8H 4.25 (2H, s), 7.20- 7.50 (4H, m, 7.60- 8. 45 (8H, m, 10.20
(1H, m, 12.55 (1H, 27 April 2005 . WO 02/ 36576 PCT/ GB01/04729 74 m); mz

(M H) + 372 (20% (f) 239; Yield, 68% ®pt. 230-232C, 8H 3.65 (2H, s),
4.10 (3H, 5 s), 6.50-7.00 (3H, m), 7.75-8.00 (3H, n), 8.25-8.45 (1H, m,
8.50-9. 00 (M b?-£y9. 91_2(%@, (MH Br2s§; 4 m 2H{ MeH) 31 . 233(1(-1;099/@@@912 46

247; Yield, Ly BH 2 60-7. 05 (3H,
77 80- 8. 00 (3@% P “ﬁgé)(GlH%g %586 OPE’_F@"'—YS) 1502 (1H rr)s) i 2
(M) +- 271 (65% (h) 15 277; vield, 36% mpt. 157-162C 8H 3 80 (3H

.40 (2 o L. 4 d 12.60 (1H,
2)78 Yi eI((:I hb n%pte5 %%e%:lﬂ%gé %I"—?W ’ﬁéo%ﬂ -yi §n7 9 ( s). (1)

5 Yleld 39%; m.pt. 256-258°C; m/z (M+H)™ 452 (97% purity).

704; R = 2-~ethoxyphenyl
Yield, 77%; m.pt. 174-178°C; m/z (M+H)* 415 (100% purity).

10 705; R = 4-butylphenyl
Yield, 78%; m.pt. 201-205°; oa 0.80 (3H, t), 1.0-1.8 (4H,
m)y, 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)Y 351 (969 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; oy 4.25 (2H, 8), 7.20-
_7.50 (4H, m), 7.60-8.45 (8H, m), 10.20 (1H, m), 12.55 (1H,




20 (12H, m, 8.2-8.4 (1H, m, 10.20 (1H s) and 12.60 (1?7%5 dgiz ( M+H) +'
356 _(79% purity) (j) 253; RNLRN2NH = nor pholine 25 Yi el /2over

st ages; 6%2/335]@ 120C; 8H 2.3-2.6 (4H, ), 2.7-2.9 (4H ppcrdis ﬁggg (10H,
m 4.35 ?2 7.0-8.3 (11H, m 9.70 (1H, s) and 12.30 (1H 's) ; niz

(M+H) +. 540 (95% purity). 30 254; RNIRN2NH = pyrrolidine Yield, 42% over 2
stages; mpt. 110-113C, 8H 1.6-1.8 (4H, m, 2.3-2.6 (4H m, 2.7-2.9 (4H,
-m, 3.6-3.9 (6H m, 4.35 (2H, s), 7.2-843 (11H, nm 9.70 (1H, s) and 12.60
(1H, s). 27 April 2005 . WD 02/36576 PCT/ GB01/04729 75 (k) 265; Yield,
46% m pt. decomposeM-¥H5C, 3BH L2®R.2 (2H, m, 2.7 5 2.85 (4H m, 3.5-3.9
(84 m, 4.20 (2H, s), 7.0 (1H, s), 7.7-8.2 (6H m, 8.80 (1H s) and

- 12.50 (1H, s). Biological Testing In order to assess the inhibitory action
of the conpqunds, 10 the follow ng assay was used to determnine |C50

val ues. Manmal i an PARP, isolated fromHela cell nuclear extract, was

i ncubat ed wi239;ZYgeflider Q%mmmepe?@q—a@ﬁﬁ) 01 B .H M NHCLD , (4S|1g}ra()3H,50rn\/|

(St grm) © pH1 74l i o Ghel 1| ARiTpI a5 © - PRADE M) S(NEND- ) Gt Py ng

concent rat| @n$oefo . ai d 1H,nhibid)qr 9 2added.1HAl breenpouwyds wesp *didgged in
DVBSO and g \4 Ofl nal assay concentrations of between 10 and 0.01 M "~ with
t he DMSO bei § % 'a final concentration of 1% per well.

(g)

10  247; Yield, 89%; mpt. 228-231°C; by 4.25 (2H, s), 6.60-7.05
(3H, m), 7.80-8.00 (3H, m), 8.25-8.45 (1H, m), 9.80 (1H, s),
12.55 (1H, 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).




20 The total assay volune per well was 40 |. After 10 mgg il éd‘tﬁubatl on at
30C the reactions were initiated by the addition of a 1 reactlon

m xture, weaRhas7gi ng NAD (5pM, 3H NAD and 30ner doubl e spéﬁ@ﬂﬁgwpmﬁ 25
ol i gos. Designated positive and negative reaction wells were done in

~conbi nation with conpound wells (unknowns) in order to calculate % enzyne
activities. The plates were then shaken for 2 m nutes and incubated at 30C
for 45 m nutes. 30" Follow ng the incubati®mn, the reactions were quenched
by the addition of 50 | 30% acetic acid to each well. The plates were

t hen shaken for 1 hour at roomtenperature. 27 April 2005 . WO 02/ 36576

PCT/ GB01/ 047 9 76 The plates were transferred to a TopCount NXT ( TRADE

MARK)  (Pack. d UK) for scintillation counting. Values recorded are _
counts per meésie (cpn) followng a 30 second counting of each well. The %
enzyne activity for each conpound is then calculated wusing the follow ng
equation: %iehibi46on mI0. -delBIpgsEN of 5%k dawis 9= &ean(ﬁégamﬂve20@ﬁ I

[ n Tabl &1 o TCS0 Vol Dk ST Eobn Vet | Dt Clfi i 50661 (i Shtzyme.

activity is 7T dteetl, mhi ch. 80 e{Idet e)miavedl IWEF0 a( TENgs) of d|fferent 15
concentrations, normally from 10 pMdown to 0.01 M Such. I C50 val ues are
used as conparative values to identify increased conpound potencies. For

'_conparlson 3161 400 DI TdD0idd (2H) - pht hal azi none was 20 deternined using

the above t€est to_be 7.2 M
In order to assess the inhibitory action of the compounds,

10 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
15 (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.

20 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-
25 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.

30 ° Following the incubation, the reactions were gquenched by the

addition of 50 pl 30% acetic acid to each well. The plates

were then shaken for 1 hour at room temperature.




Tabl e 1 Conpoundl C50 (PM 1261.8 1291.6 1320.7 1411.4 155%5§6é%%% 1 1911.3
2110.4 2481.0 1391.7 1631.8 1921.4 1381.2 1420.7 27 April 02/ 36576
PCT/ GBBOL/ {43 Bed76 1931.0 1941.4 1641.8 1650.3 2762.5 2770 0Pt 601. 3
1664.1 16/1.6 5270.4 1690. 6 Eradd

76

The plates were transferred to a TopCount NXT (TRADE MARK)
{Packard, UK} for scintillation counting. Values recorded
are counts per minute {(cpm} following a 30 second counting

of each well.

5
The % enzyme activity for each compound is then calculated
using the following equation:
o irsa s (cpm 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




1700. 4 1710.6 1720.09 2154.0 2160.3 2061.2 1790.04 2120.% %%%ﬁ 390. 6
1801.3 2222.2 2470.5 2410.9 1983.8 2040.7 2020.07 1314. 4{7R &%750. 2
2490. 7 14308083800 9. 913.3 921.3 932.1 The fol | owi ng conpopgﬁgmwgg@zg est ed
and had I C50s of less than, or equal to, 1 pM 233, 278, 279, 294, 295,
601, 604, 624, 640-659, 667-678 and 680-706. 5 The foll owi ng conpounds
were tested and had | C50s of | ess
o 11

193
194
le4
165
2776
2717
159
160
166
167
227
169
170
171
172
215
216
206
179
212
213
239
180
222
247
241
198
204
202
131
177
178
249
145
90
91
92
93

*

Qoo o |wit| o] ¢ w| el s o

-

N[

]

(o3 FUTR=) Ired

L)

olw|o|o|n|k| ol s ol Pl -l ol e Plo|o|o|o|Fe | -w|lalv| ol k| = e

~Noein| N W

<o
’

(=]
P

»*

2 Lo GO 0O 3 DN COF s

N WOO|C|T| O
e |e Je Jo e |-

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.




- growth in présénte of

than, or equal to, 3 pM 253, 254, 265 and 619. 27 Aprilﬁégﬁ§ 2(%%)02/36576

PCT/ GB01/ 04729 78 The foll ow ng conpounds were tested a 5% q Os of

| ess- thaggoosssegual to, 5 }iM 266, 283, 284 an 285. ThepPegmofrssci ng

Factor (DEF) is a ratio of the 5 enhancenent of cell growth inhibition

elicited by the test conpound in the presence of bleonycin conpared to

bl eonycin alone. The test conpounds were used at a fixed - concentration

of 25 uM Bl eomycin was used at a concent®ation of 0.5 ug/m. The DEF was

-cal culated from 10 the formula: G owhTc G owt hbieo x G owt hcontzol

G owt h( bl eo+Ti8} Whktewingwbmoougdsevergr beshed napdekedcéCals phelesst 15

conpound; G cont.roj. .l |1 - gy Qw f tr cell sp-G owt hbleo is cel
QUARE 28t ggP%gnggfn? éﬁd EE?bm?ﬁ?bl%%iT%& ?ESéeII growh in

presence of bleonycin and the test conpound. 20 Cell growth was assessed

usi ng the sulforhodam B (S ssa ebhan, P...et al 1990, J. Natl.
Cancer InstF%h%zsosﬁg%gﬁﬁﬁf%?gm%?ﬁgﬂrFéEéE%e%?samﬁ?glgeggeah?nto each wel |
of a. fhat-bohinsesdeldt- vwel el cgobiwtier iphibetisonacvbtitredoby 10Re 2bestand
i ncubated for 6 hours, at ﬁ?C. Cells were ﬁither. reﬁkaced mﬁth?gedia al one
or with medi SPEBALARNFAgtTRePTREENCRoRPOBHBORYCH f FREPAESHCERL PAFPBRELR 25
M Cell's wergionél oWgHet B8t OWomBHuAdE Ut RErudeBodt Beforedt he addition of
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.




bl eomycin to either untreated cells or test conpound treated 'ﬁg (%el | s.
Cells untreated with either bleonycin or test conpound FPNEX® as a

control . \welghsedskeated with test conpound al one were usedcr@gassess the
growh inhibition by the test compound. 27 April 2005 WD 02/ 36576

PCT/ GBOL/ 04729 79 Cells were left for a further 16 hours before replacing
the nedia and allowng the cells to grow for a further 72 hours at 37C.

The media was then renoved and the cells 4 xed 5with 1001 of ice cold 10%
(wv) trichloroacetic acid. The plates were incubated at 4C for 20 m nutes
and then washed four tines with water. Each well of cells was then stained

ith 1001 of  0.4% (w v). SRB in 1% acet.i id f 0 . minutes, bef
Whshi g T ourCTI RS b A%k 1% 0T HeT O d BT e o S Be B2
hours at rogmedeimeaidatarewhe; dye fdamd e sgedwnegbr el | Bumeisesol 2ldhazed by

the addition of_100l of 10mM Tris Base into each we|l. Pl at re .gently
shaken and 18% t34iC r ootht dhpttatiAe Tha2 FFE0R %’_W&@%Q@tﬁ?%g t he

opC £ STk B o A Rl M oLt s e
Tabl e 2 ComelmtBFRiere 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.




1261.9 1291.3 1322. 3 1411.6 1511.9 1861.6 1911.5 2111.4 %%%%.§2¢2g1.4
1631.3 1921.4 1381.3 1421.6 1932.2 1941.6 1641.3 1651.3 pr 1.4

2272.6 168bd/3F@2. 6 1711.8 1721.4 2151.4 2161.3 2061. 2 1384ukoRedde 3
2131. 3 -

80

Some results are shown in Table 2.

Table 2
Compound { DEF

126
129
132
141
151
186
191
211
248
139
163
192
138
142
193
194
164
165
160
166
227
169
170
171
172
215
216
206
179
212
213
180
222
198
204
131
177
178
145
80
91
92
93
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1801. 2 2221.2 1982.3 2041.6 1311.3 1771.2 1781.9 1451.8 98,AbB>&kLl. 4 921.5
931.3 27 April 2005 . WD 02/ 36576 PCT/ GB01/ 04729 81 The fol l'owm ng conmpounds
were testw@nesipad DEFS of greater than 1. 233, 249, 25fcT2®o10di8, 279,
283, 284, 640, 645, 648-654, 655-658, 667, 671, 672, 678, 680, 683, 684
and 5 686-688. 82 27 April 2005 CLAIMS 1. The use of a conpound of the
formula: 0 B Rc and isoners, salts, solvates, chemcally protected forns,
and prodrugs thereof, in the preparationigk a nmedi canment  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

SU_bSti tuted f8s2f110owing compounds were tested and had DEFs of greater
than 1: 233, 249, 254, 265, 278, 279, 283, 284, 640, 645,
648-654, 655-658, 667, 671, 672, 678, 680, 683, 684 and
5  686-688.




aryl group; and RN is hydrogen. 2. The use of a conpound of the fornula: B
Rc and isoners, salts, solvates, chemcally protected forns and grodrugs
thereof, in the preparation of a medi €8nent for use as anZ%ﬁPWﬁ¥@ in
cancer therapy, wherein: A and B together represent an optionally

- substituted, used aromatic ring; Rc is -CH2-RL, where RL is an optionally
substit ut =20 aryl group; and RN is hydrogen. 83 27 April 2005 3. The
use according to claim2, wherein the adjunct is for use in conbination
Wwi-th ionizing radiation. 4. The use according to claim2, wherein the

adj unct i¢- fofhgsasien odorbiceapiopndnicth tikedorREedapeuti ¢ agents. 5. The use
according to any one -of clains 1 to 4, wherein the fused aromatic ring(s)
represented by -A-B- consists of solgly carbon ring atoms. 6. The use
according to claimb5, wherein tRe fused aromatic ring represented by -A-B-
is benzene. 7. The use accordin ity claim5 or claim6, wherein
said rings are unsubstituted. ST Pe ug'e according to any one of the
preceding clainms, wherein RL i bengene ring. 9. The use according to
claim8, wherein RL is substitBted™y one or nore substituents sel ected
fromthe group consisting of: CL_ 7

hal o; hydroxy; ether; nitro; cyano;

| kyl; C5_20 aryl; C3_20 heterocyclyl;

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 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.




carbonyl groups; am no; acylam do; acyloxy; thiol; thioether; sulfoxide;
and sul fone. 10. The use according to claim9, wherein RL is substituted
by a substituent selected fromthe gr&p consisting of: a€§fami2885 urei do,
sul fonam no, and acyloxy. 84 27 April 2005 11. A pharnaceuti cal

conpositi conprising a conpound of the fornula: O Rc qr an i, somers,
sarP, sol e,qgﬁéﬂ§§MQ%Fﬁ¥ Féhcﬂéﬁﬁn2'aW@e§F8@rﬁgetﬁQﬂ88FF Wierein: A

and B t ogetdier;dLphe T i3 AR Qnahl ¥ otllstigt Weedatifused aromatic 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

“conposi ti on accQrdi t.o, cl aj. , ei,n t fused, ar tic.ri.ng(s)
epresent o by 1R W ety o, AT L, bR HIRG SRR et AP
phar maceutiicealuszonposidnitdmaadeer diitg chetbaherkdeutwiengientkhe fused
aromatic ring represented by -A-B- is benzene. 14. A pharnaceuti cal

conposition according to either claim12 or claim 13, wherein said rings

are  unsubpti t uifrluskS aAdHARERERULHGAbneomRORILIAR a0t ding to any one
wherein the fused aromatic ring(s) represented by -A-B-

consists of solely carbon ring atoms.

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.




clainms 11 to 14, wherein RL is substituted by one or nore substituents
sel ected fromthe group consisting of: C1L 7 alkyl; C5 20 aryl; C3 20
het er ocycl yl ; hal o; hydroxy; ether; 88427 April 2005 nitro?7£9ﬂﬁ5p50arbonyl
groups; am no; acylam do; acyloxy; thiol; thioether; sulfoxide; and
~sulfone. 16. A pharnaceutical .conpositian accordi.ng to claim15, ~wherein
R i o substl 1 urbd Ty A GRS G PRSI A Cad . LR Gr GABBEBAL sti ng of
acyl am do,ptuin@idoso sl fonam no, and acyl oxy. 17. A conpound of the
formula: RN or an isoners, salt, solvate, chemcally protected form and
prodrug thereof, wherein: A and B together represent an optionally
substituted, fused aromatic ring; is -CH2-RL; RL is optionally
substituted phenyl; and RN is drogen, gor use in a nethod of treatnent
of the human or animal body. 18. Y& conpouhd according to claim 17, wherein
the fused aromatic ring(s) repres ﬁtedf y -A-B- consists of solely carbon
ring atons. 19. A conpound accogdi claim 18, wherein the fused
aromatic ring represented by -A-B- i benzene. 20. A compound according to
either claim18 or claim 19, whereilRgsaid rings are unsubstituted. 86 27
~April 2005 21. A compound according to any one of clainms 17 to 20, wherein
RL is substituted by one ar,,nore.substituent.s
or an isomers, salt, solvate, chémically 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;




- selected fromthe group consisting of: CL 7 alkyl; C5-20 aryl; C3_20
heterocycl yl ; hal o; hydroxy; ether; nltro cyano; carbonyl groups am no;

acyl ami do; acyl oxy; thiol; thioether89sul foxide; and sul f$heprlZ805A

conpound according to claim 21, mhereln RL is substituted by a substituent
sel ected fron1the roup nsi st f: I am do, ureido, sulfonam no, and
acyl oxy tr (19ﬁ£E9%¥ @F é ln@ oy AP ERer 8SY4RRY/ sol vat e,

chenlcalIytﬁydn£xgﬁ¥béﬁyég NG iedrugnibheraebnewherein: A and B toget her
represent an optlonally nono- substituted, fused aromatic ring; Rc is

-CH2-RL; RL is phenyl substituted by a substltuent selected from the group
conS|st|n f: e |yl st anm _do; yl am ur ei do;
%i? ﬂgééﬂf % %om.%51% opurthgrdln to cggam EE

sul f onam no; and acqioxy an optlghally Bstt G d RN is
hydrogen. wherZid AR, L 52805 s PHE HAEAZL NONEs DERE VATEVESs ABSTRACT: Bborfhe use of
a conpound of the formula: O NRN 10 B Rc ) )

the group consisting of: acylamido, ureido, sulfonamino,

and acyloxy.

17. A compound of the formula:

or an isomers, salt, solvate, chemically protected form,

and prodrug thereof, wherein:

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

Re is —CHp-Ry:;

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.




and isomers, salts, solvates, chemcally protected forns, and prodrugs
thereof, in the preparation of a nedicanment for 15 inhibiting the activity
of PARP, wherein: A and B together reﬁpesent an optionallyzg PéPPRt ed,
fused aromatic ring; Rc is represented by -L-RL, where L is of fornula:

(CH2) nl-@2- (CH2) n3 20 wherej.n nl, n2 and n3 _are_each.selected from O,
1, 2 and gﬁ” t he &4 C%?mﬁfFQQf &ﬁ@lif 241y One, Of cdaiply &?igoséﬁected from

0, S, NH athe(e1@ R,ang Rubksiantent bgnahkyosuhstét stiegt foad@saryl group
and RN is selected from hydrogen, optionally substituted C1-7 25 al kyl,
C3- 20 het SFEFISA Tromd 185 0 Capy IConNiditdRryg, odtheF1-7 Ailkkd; 8mizmo, ani do,

thiol, thiasnel, suhtestdeyang,, sHhionenypyey; corpopnds; cAQf their use as
pharmaceuticals, " ‘are al so di stl ose
: 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
|
B | 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. '




10

15

20

25

87 : 27 April-2005

PHTHALAZINONE DERIVATIVES

ABSTRACT

The use of a compound of the formula:

and isomers, salts, sclvates, chemically protected forms,

~and prodrﬁgs 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;
Rc is represented by -~L-Rg, w@ere L is of formula:

— (CH2) n1—On2— (CH2) n3-
wherein n;, nz and n3 are each selected'from 0, 1, 2 and 3,
the sum of ni, nz and n3 is 1, 2 or 3 and Q is selected from
O, S, NH or C(=0); and Ry is an optionally substituted Cs-zo
aryl group; and
Ry is selected from hydrogen, optionally substituted Ci—
alkyl, Cs—zp heterocyclyl, and Cs-y aryl, hydroxy, ether,
nitro, amino, amido, thiol, thioether, sulfoxide and
sulfone. Ndvel compounds, and their use as pharmaceuticals,

are also disclosed.




