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ese conpounds
to inhibit the activity o 167rlzyrre poly (ADP- ribose)pol ynerase, also

known as pon(ADP-rlbose)synthés and poly ADP-ri bosyltransferase, and
commonly referred to as PARP. 10 The nmanmal i an enzynme PARP (a 113-kDa

mul ti domain protein) has been inplicated in the signalling of DNA danmage
through its ability to recpgRhxEaRNORBPDPERYVATIUESO DNA single or -
doubl e strand breaks (D Anmours et al, 1999, Biochem J. 342: 15 249-268).
Several observations have led to the conclusion that PARP participates in
a variety ( LIOENE, B & fdeai vanives) |

_di vi sion, T ﬁggé qbllt:tl?grrg gadagfo%ltdoﬂs%as megjbase exci 5| on re air and al so
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PARP moduPHSRE '}vep t‘zjfor( %%éléan%g %Se) ther ocesses has’ i deﬂimllgf ied its
i npor t ance dxikihe tri@rara!ilmlty)foi)dltlye (mm¢ berby &MBPnNs within the

cel lular nuycl eus t haus 9 Qﬁg kation of
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(.AADP-ri bose on a variety of nuclear target proteins, including
t opoi soner - histones and PARP itself (Rhun et al, 1998,
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 6bservations 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 ): 76-80).

Studies on the mechanism by which PARP modulates DNA repair

25 land 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 Biological
Significance, Springer-Verlag, Berlin). The DNA-bound,

30 activated PARP utilizes NAD to synthesize poly (ADP-ribose)
on a varlety of nuclear target protelns, 1ncludlng
topoisomerase, histones and PARP itself (Rhun et al, 1998,
Biochem. Biophys. Res. Commun.,‘245. 1-10)
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Bi ochem Bi ophys. Res. Commun., 245: 1-10) *{ Oooo2* 3 August 2006 WO
02136576 PCT/ GB01/ 04729 2 poly (ADP-ribO3yl)ation has @}\é&_‘&%@ﬂﬁ associ at ed
with nalignant transformation. For exanple, PARP activity IS I gher in
the i sOWO2@6HAcl ei of SV4O-transforned fibroblasts, V\/rﬁ(%%GBBW‘V ukem ¢
cells and colon cancer 5 cells show higher enzyme activity than the

equi val ent normal | eukocytes and col on nmucosa (Mwa et al, 977, Arch. .
Bi ochem Biophys. 181: 313-321; Burzio 2t al, .1975, Proc. Soc. Exp. Bioi.
Med. 149: 933-938; and Hirai et al, 1983, Cancer Res. 43: 3441-3446). 10 A

nurber of | y TR Bbsyah 4kt onnhibi b0s® blcPARRSuniatddenitsed to
el uci date™t

f'unctional "rol e of pol ADP- ri.bos tion. d repair.
In cell's maddgednki CFandfeymai+ g -ag S,extaﬁ[}?]ierfhiyéopl2 lfoénggi’érgﬁ%eads to a
marked 15,10 rga%?%it DNA- Stard Ricaakags Bl aldarks foimed (Durkacz et  al ,
1980, Nat ('€ 283 59 -596; Berger, NA. . 1%%3# Rarggtie@tiofonRggﬁ%ﬁh’ 101:
4-14) . Sulfsémeiitdsts s c8H Ienhdit JreukeRiE % ¥%-@ihance the 20
ef fects of radi ablQn i SURRISESI NG Flepaéquibtalpotentirmplly
| et ha|5sdaﬁ§&gls( B“'éh‘l urlﬁfgya% 984, Brit] SR Sour nal. %1’1 cgncsr, 49 (Supp! .
VI) : 34- 4ZuiGsdytiekembtcalon mygssa | Mivay et at i8] oi 21°%5: 91-160).
PARP inhibitors -haye been reportedsty, pe mifecdive an, radine, semsictising 25
hypoxi ¢ t (RIS ?%“(%@’%10%%1 ; Ligz 5 215, , 738 and US_ 5 (')4]a[ 653) .
Fur t her norgsc PARE krRikoutMéPARP &ni 933 s93&hi and HEEABNPE Phst 40Pty in
response to al&Y!RLiNg; 89001 1 208y .
10 . _
A number 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 égents, the inhibition of PARP leads to a marked
15 increase in DNA-strand breakage and cell killing (Durkacz et
al,.l980, 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, Int. J. Radiat. Bioi., 75: 91-100). PARP inhibitors
have -been reported to be effective in radio sensitising
95  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 to 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). ' ' '



30 irradiation (\Wang et al, 1995, Genes Dev., 9: 509 520; Meni ssier de
Murcia et al, 1997, Proc4 Natl. Acad. Sci. USA, . :§Qﬁ d39%hhe 3 August
2006 WD 02/ 36576 PCT/ GBO /04729 3 A role for PARP has al 20 Heen
denonstwated6376 certain vascul ar di seases, septic shockPCT&RIN4A22 | nj ury
and neurotoxicity (Cantoni et al, 1989, Biochim Biophys. Acta, 1014: 1-7;
Szabo, et al, 1997, LT. din.lnvest., 100: 123 5 735). Oxygen radi cal DNA
damage that |eads to strand breaks in BNA, which are subsequently
recogni sed by PARP, is a mmjor contributing factor to such di sease states
as shown- }?yrofé‘RPofn?Aﬁ!Pt 85 sS UYL P Herin S radd@4inJce Mol SCi . Res.,
39: 38-46; Said et al, 1996, Proc. Natl. Acad. Sci. U S. A, 10 93:

4688- 4692yascwbat dbseacky, PARRLimShadh deselaeRbEedNIVTYpREY a role in
the path enp. C 1« u I Pr Nat |
Acad. Sc |g§HF§$§XQE§E? qgah%%%%b§§20208) dggicﬁ&%gélgfnggggﬁsde%%ﬁgfrated
that ef fik0bht teirobrpaio, e @dti JPBE nbm@kimnleeess. i s18Pockaa- by the
|nh|b tio 65%3 t L S Epeny [ f n t I
'vector ?ECEIOH gh éﬁ%¥¥g'gﬁghr Aﬁéﬂ#ﬁﬁg %%%?%?g%tQEEaFﬁ BQ%E%@
(Gaken etlaIDNAQQGhlah VEBOBMQFGQﬂRﬁﬁlyE%EEDGNH&@@OWY PARPbluarg of PARP

have. thus_been ore t yse p i

cancer _tr’gg?ﬂ’énf:gg% g%ﬁ%ﬁ%ﬁaéﬁ%reové&:}?ﬁiﬁb&é% |%£$?é% gg’ﬂ By

specul at egARP dehapitbe sﬂﬁdMEEH(GﬁsrmptmpbhalaanerﬂstNearbschuwaas

fibroblasts (Rattan. . and Ol ark, i och 201

(2): 665-5§72$§‘$ﬁrssﬁé§ &? A at ggm)é%&F gﬁ%tfha CX%AR§Cb|a§Dgnh
contnol | i pg:t ebepeREIRYNCMe (A y dipARPagas Béeal 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_retroﬁiral
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, 1994, Biochem. Biophys. Res. Comm., 201 (2): 665~'
'672), This may be related to the role that PARP piays in
controlling teiomere function (d'Adda di Fagagna et al,
. 1999, Nature Gen., 23(1 ): 76-80). '
30 | |
US 5,874,444 discloses a number of PARP inhibitaors, amongst
~which is 1(2H)-phthalazinone (100) : - |



1999, Nature Gen., 23(1 ): 76-80). 30 US 5,874, 444 di scl oses a nunber of
PARP i nhi bitors, anpongst .which is 1(2H)-phthal azi none |Qﬁki2§mfugust
2006 VY,WM.5¥VO 1 r% | AYDVIMA | ZY 4 0O NH (100) N HREPsarRMy

i nventors have now di scovered that certain derivatives of _

1(2H) - pht hal azi none and rel ated conpounds- exhibit inhibition of the
activity of PARP. Accordingly, the firs% aspect of the present invention
provi des for the use of conmpounds of the formula: . 0O ANRN N B KC .and
isoners salts, solvates, chemcally protected forns, and. prodrugs
thereof, in the preparation of a nedicangnt for inhibiting the activity of

PARP, wherein: A and B together rep eseflt an optionally substituted, fused

aromatic ring; Rc is -CH2-RL, wher# IS dﬂﬁoptionallyd$7 tituted C5-20
aryl; and RN- is hydrogen. 3 Augu$

O 02136576 P 01104729 A
second aspect of the present inven efdt es 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:

0
A
N’R”
|
N
B/
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
aromatic ring; . '

Rc is —CH,~R;, where R; is an optionally substituted Cs-p¢
aryl; and

Ry is hydrogen.



OA .-RN 14 NB Rc andisoners, salts, solvates, chemcally protected
fornms, and prodrugs thereof wherein: A and. B togethes A[,6R©p86t an
optionally substituted, fused aromatic ring; PICis ﬁﬁ_%\f z;is
opt i OKQIB6FAbstit ut ed phenyl: and RN is hydrogen. A tif@PUYHEE of the
present invention relates to a pharnmaceutical conposition conprising a
conpound of the second -aspect and a pharmaceutically acceptable carrier
or diluent-. A fourth aspect of the pgresent invention relates to the use
of a conmpound .of the second aspect ih- a method of. treatnent of the

human or ani mal body. 3 August 2006 WD 02/36576 PCT/ GBO /04729 6 Further
aspects of the invention provide for the us&: ounds as defined in

.of ¢
the fiAssegopetgiedthed imtPERSERt LHZCHESA 560 Y nedi cament for

the treatreMad of MARCWSFmdi sease; septic shock; ischaemic. injury; 5
neur ot oxi Ci ty; haenorraghic. shock; viral i.nfection; or diseases

aneliorated by the inhibition of the activity of PARP. Another further
aspect of the invention provides r the use 10 of conpounds as defined in
the first aspect-of the invertyon Ry - -

| {
_N
B
Re

and isoméfs, salts, solvates, chemically protected forms,

and prodrugs thereof

wherein: |
A and .B together represent an optionally substitutéd, fused ---
aromatic ring; '

Rc is —CHz—Ry;

R, ‘is optiohally-substituted phenyl; and

Ry is hydrogen.

A third aspect of the present invention relates to a
' pharmacedtical composition comprising a compound of the
second aspect and a.pharmaceutically acceptable carrier or

diluent. -

- 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 .



in the preparation of a nedicanment for use as an adjunct in cancer therapy
or for potentiating tumour cells for treatment w th ionkzjpgsidEation or
chenot herapeutic agents. 15 Brief Description of the EXampn b

s Figures 1 to
19 showWQHISsHds according to the present invention. 26’%@?‘?%"6%&3 The
term"aromatic ring" is used herein in the conventional sense to refer--
to a cyclic aromatic structure, that is, a .cyclic structure having
del ocal i sed n-electron orbitals. 25 The@romatic ring fused to the main
core, i.e. that forned.. by -A-B-, nmay bear further fused aromatic rings
(resulti n&‘ufﬁhelﬁiébpé@lgélt@ﬂ 1800 ﬂﬂﬁéﬁa@eﬂybrgmdps)forTMeamrmtdfcd ring(s)
may conprise solely carbon, atong, or c rise, c n atons _.and aqne or
nor e heterQ@WEﬁ%ﬁd$n%*u@?ﬁbn%@tlﬁthgg%gFﬁgfgﬁpFGF ﬁﬁi?ﬁﬁ%ﬂ?PQ%&ﬁﬁﬂﬂ Zhd
sul fur at ofge Jé%paﬁéeﬂ@ﬁlsfrwﬁéaicaﬁléher Fohy thave ddatenedit ©ifc ring atons.
The aromatic rindg(s) nmay optionally. be substituted. |1f a substituent

i tsel f conprseekanndbpgprsgr oupPtifi shaFKF do6HFeTiAJESIA006 WO 02/ 36576
PCT/ GB1/ Odddfotox] 51801 RRBRbEPRGHIEOROCK Pailral sTediibn gigaup Lo whi ch
it is attached. For exanple, the“group biphenyl is considered herein to
be a phenydige@ﬂgs(ameéi9ra§¢@ubchhﬁrF@ iigm@ife W Ratidithet
substituteg%ﬂbth a phenyl group. 5 Simlarly, the group. benzyl phenyl is
considered to be a phenyl group (an aryl group conprising a single
aromatic ring) substituted with a benzyl group. In one group of preferred

enbodinentihokﬂgra BQQBE% QEBEBt 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 cells for
treatment with ionizing radiation or chemotherapeutic
agents. |

15

Brief Description of the Drawings

Figures 1 to 19 show éompounds according to the present

invention.

20 Definitions

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

'éyclic structure having delocalised m~electron orbitals.

25 The aromatic ring fused to the main core, i.e. that formed._'
by -A-B-, may bear furthér 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 more heteroatoms, 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 option;lly,be substituted. If a

substituent itself comprises an aryl group, this aryl group



10 conprises a single aromatic ring, which has five or six ring atons,

which ring atons are sel ected from carbon nitrogen, oxygenst3fss sul fur

and which ring is optionally substituted. Exanples of bg%gj royps i ncl ude
benzenewooﬁﬁ??%fi ne, pyrrole, thiazole, isoxazole, and o ﬁ%. 3135 Pyrone
can al so be considered to be an aromatic ring, but is less preferred. If
the aromatic ring has six atons, then preferably at |east four, or even
five or all, of the ring atons are carb®@n. 20 The other ring atons are

sel ected fromnitrogen, oxygen and sul phur, with nitrogen .and oxygen

bei ng prefier ned. cSuistialkired grootps 4 neEnidesfa tliengpwylt lyroup Het ertol el ol

(benzene); one, nitrogen, ring atam (pyridine): .tmwg nitrogen. (i

(pyr azi ne ISp@itRiclets a @rpyﬂgiad@i%e%%r%roo@%g%ﬁﬁﬂ F aton pé;a/]tf%(?lrg);
and one OxGRInaRtd e ANigHAFGAN dridigp alarm af Wk agrag) .coripitiweimg camtic ring
has five ring _atons, then preferakll t least three of the ring atons are
car bon. TSN RadHORR HeF r'W)at%ﬁég%}qéugeecFé'@t‘é‘a 3 rpﬁ?ﬁwi rOYEE * oxygen and.
sul phuy . SSWiihal8,F it Jreipidseriz yipienyl his oBensidengencs ilhg at om
(pyrrole); two nitrogen ring atons (im dazo]e, pyrazple); one oxygen ring
at om (f ur @Nenn@ i h(An rdng aﬂ%ﬁﬁp.?‘?‘f*ﬁ’%’p%’eﬁﬁg)? HINIHF tILYBRELAD on e
sul phur ring, At o AlGHsEd 2006, YOER4PB5FEoRST/ GBO1/ 04729' 8 (thiazol e);

and one nitrogen and one oxygen ring atom (isoxazole or oxazole). The
aromatic ring nmay bear one or nore substituent groups at 5 any avail able

cthar o hidT e R O e G B e e a5 20
aryl .10The 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. Examples of these groups include benzene,
pyrazine, pyrrole, thiazole, isoxazole, and oxazole. 2=
i5 Pyrone can also be considered to be an aromatic ring, but is

less preferred.

If the aromatic ring has six atoms, then preférably at least
four, or even five or all, of the ring atoms are carbon.

20 The other ring atoms are selected from nitrogen, oxygen and
sulphur, with nitrogen and oxygen being pteferred. Suitable
grbups include a ring with: no hetero atoms (benzene); one
nitrogen ring atom (pyridine); two nifﬁogen ring atoms
(pyraiine, pyrimidine and pyridazine); one oxygen ring atom

25 (pyrone); and one oxygen and one hitrogen 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 atéms are selected from nitrogen, oxygen and sulphur.
Suitable rings include a ring with: one nitrogen ring atom
(pyrrole); two nitrogen ring atoms (imidazole, pyrazole); '
6ne ogygen ring atom (fﬁrany; one sulphur ring atom

“(thiophene); one nitrogen and one sulphur ring atom



aromatic ring may al so bear 'one or nore substituent groups which together
forma ring. In particular these may be of 10 fornula -g

_0-(CH2).P. O %ﬁﬁhere mis 2, 3, 4or 5and pis 1, 2 or ggﬁ%%%ﬁg§§£%l' The

term "V OYBEIP " as used herein, pertains to- a nonoval bt ai ned
by renoving a hydrogen atom 15 from a Cl- 7hydrocar bon conpound havi ng from
| to. 7 carbon atons, which nmay be aliphatic or alicyclic, or a

conbi nation thereof, and which may be shturated, partially unsaturated,

or fully unsaturated. 20 Exanples of (unsubstituted) saturated |inear Cl-7
al kyl grouphiamollede, abdt omee nidirodiem ead toe welylgehn ey latom- propyl

n-butyl, and n-pentyl (anyl). anpl es of (unsubstituted) saturated
150BEY o5° Bhglrodef

branched C S 1'ricl ude, but are not limted to, iso-propyl,
| so-butyl, sec-butyl, ter't-butyl, and neo-pentyl. Exanples of saturated

alicyclic arbocycli.c) ¢ -j alkyl roups. (al so referred to as "C3-7
Cyc! val kyl 1061 GERERHE FHOEMEY BFemafBthOE MR SHREE L R TR B
grf)lups SSUCEnya_&v&meam.reOﬁ:)ﬂng( Poiakivnyl |, 'I%é\leheol@ﬁlmissﬂitwd:s:w@hexyl : 3as
we as subst.itute royp e.g.', groups i ch_conpri.se such . groups),
such as ne?ﬁ%%%%?%ﬂyw{aﬁtﬂ'négﬁﬂocy P&y ,etll?c?trhyltai‘nq]dbtﬁqﬁ‘?eﬁ?“gn)’é'
thyl cyc | obwfivo, r«g;#ﬂlm,om%yhetésoéyamgl 2086Cs WD &2 86576he

PCT/ GB01/ 04729 9 . di et hyl cycl opentyl, . nmet hyl cycl ohexyl,

di met hyl cy &FGHSEHC Ting: MRy SPORERA ORfd Oy Blodife SRt iHeN EGFRIIRS of
(unsubst i t yiadh WRAIHA abramlo7 Bidg. InOPRST-tiuidi:Chiiawe K spre

car bon-carbon doubl’e bonds (also réeferred to as .""C2-7 al kenyl" groups)

i ncl ud®, bforaudanct(CHa) wt te8 O~ (GHNenPr, (vhaye, n. Es=8r2B, 4 ermofempd
(al Tyl p is 1, 2 or 3.

Ci-7 alkyl: The term “Cj—7 alkyl” as used herein, pertains to-
a monovalent moiety obtained by removing a hydrogen atom

15 from a Cj-thydrocarbon 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;-7 alkyl
groups include, but are not limited to, methyl, ethyl,
n-propyl, n-butyl, and n-pentyl (amyl).

Examples of (unsubstituted) Saturated branched C;.7 alkyl
- 25 groups include, but are not limited to, iso-propyl,

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

Examples of saturated alicyclic (carbocyclic) Ci7 alkyl
Igroups (also referred to as “Cz.; 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
.groupé), such as methyléyclopropyl, dimethylcycldpropyl,
| methylcyclobutyl, dimethylcyclobutyl, methyléyclopentyl,



- CH2- CR=CH2), isopropenyl (-C(CH3)=CH2), butenyl, pentenyl, and hexenyl.
10 Exanpl es of (unsubstituted) unsaturated Cl -7 alkyl R&QﬁtZW%%Ch have .
one or nore carbon-carbon triple bonds (also referred to as -7

al kyny|WO@RB¢§I&) include, but are not limted to, ethyn§CTGBOMPH?) and
2-propynyl (propargyl). 15 Exanples of unsaturated alicyclic.
(.carbocyclic) ¢ -7 alkyl groups which have one or nore carbon-carbon
doubl e bonds (also referred to as "C3-3 cycl oal kenyl " groups) include, but
are not limted to, unsubstituted groups such as 20 cycl opropenyl,

cycl obut eayhetbytkgpaipentyl ane thsylcleiieXssyyl, asimethyasysubrekiug ed
groups (e.g., grou whi ch conprise -suc rQups) such as
cycloprop€§§iﬁgfﬁﬁgigﬁ&hy§yél & qﬁﬁi%ﬁgéhéfC3.20 het erocycl yl : The
term"' C3-20 heterocyclyl"” as used herein, pertains to a nonoval ent noiety
obt ai ned by renovin a hydrogen atogm from a rlqg atom of a non-aromatic
C3-20 heFEPBRYES OicIIFHRS IUtE Do i FREAC bR H iRy, IBPUR%0  or

nore f5 NOGHG@hI havePidn® JsRfhe R 4081 cadsh Nayhlef H8RW30 (81k6 20- ring
atons, atons,. of which from1 to 10 are rin het eroat ons, and wherein at

| east one refesaed tion@ss) CorsadkeRFlér GAPMPSY Aintglude efRub@ye BAkh ring

has from 3 HANg Qs | Ch_dhr.C t 0y L Hin roat ons 3
August 203‘61 \Rédojz:/ds%%ﬁl% &)1%47296%?%’!)"% %0]'36}5%?1%% egajr)ﬁg' at ons,
whet her catOBanCHEGHs) oriseprepeaybmé -CERHalTCH2 ) ustony het eeoEsayyt groups

ggygcgdongdg1ﬂg%gﬂ}1_5 ring aton1inc|qde, but are not limted Eo, t hose

10
Examples of {(unsubstituted) unsaturated C;-7 alkyl groups
which have one or more carbon—éarbon triple bonds (also
referred to as “Cy-7 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 “C3-3 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 C3-20 heterocyclyl: The'term “C}qo_heterocyclyl” as used _
herein, pertains to a monovalent moiety obtained by removing
T a hydrogen atom from a ring atom of a non-aromatic Cs-29
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
heteroatoms, and wherein at least one of said ring(s) is a
,_heterqcyclic_ring. Preferably, each ring has from 3 to 7

ring atoms, of which f#om 1_to 4 are,ring heteroatoms.



fromaziridine, azetidine, azetine, pyrrolidine, pyrroline, piperidine,
di hydropyridi ne, tetrahydropyridine, and dlhydropyrrolgp&aagkm@g) 10
Exanples CI C3 20 het er ocycl yl groups havi ng one oxygen A at om

i ncl udeWOB#5%are not linited to those derived from oxitahEBONM%ne,
oxol ane (tetrahydrofuran), oxol e (di hydrofuran), oxane (tetrAhydropyran),
di hydropyran, and pyran. Exanples of substituted C3-20 heterocyclyl groups .
15 include sugars, in cyclic form for gganple, furanoses and pyranoses,
i ncluding, for exanple, .ribose, |yxose, xylose, galactose, sucrose,

fructose, vand ar abneess xessy Weferhebenosyatyhsgbeups having one
sulfur ring 20 atominclude, but are not limted to, those derived from

t hi ol ane OESCTCHHRIFDt hi ophene, thiane) and tetrahydrothiop yKan.

Exanpl es O C3-20 heterocyclyl groups having two oxygen ring 25 atons
include, but are not limted to, those derived from di oxane, for exanple

1, 3- dloxéﬁ@mﬂk?%.Qﬁcﬁbxmﬂgfe#B@HEﬂ%% gFouRs YhaKingr 8¢ HETPIEFDs havi ng

two nigf r 0g8MHhg Tt 3 Q8Pud8S! HEE, aBut nafcema\tldédﬂtfoed tHosd hpse weg i ved 30
from azollélne (pyrazolldlne) pyrazoline, im dazoti'di ne, imdazoline,

and p|peré@kﬁéaﬂéxﬂé#@%rOPZEBlQ@nﬁetéﬁ6@§@ﬁylRﬁﬁﬂﬂ&#qﬁﬂﬁﬂuPXﬁﬁ9¥ﬂ@$ogen

ring aton§%$% mihac! vderd % t 2006 WO
02/ 36576 /dg%f?8%¥g§fP?ﬁ?§83Et Ehogg gérlvégkg?onﬁietra ydr aoxazol e,
dihydrooxd@ﬁxﬁeryramydréasglézebe, di hydr oi osoxazol e, nnrpholine
t et rahydraoxazi ne, di hydrooxazi ne, and oxazine. 5 Exanples O C3-20

het erocycl yl groups having One oxygen ring . atom and one sul fur ring atom
i ncl ude, MErampleesnodf| Ciié dieterocyclyl 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.yp heterocyclyl groups
15 include sugars, in cyclic form, for éxample, furanoses and
pyrahoses, including, for example, ribose, lyxose, xylose,

galactoSe, sucrose, fructose, and arabinose.

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

thiolane (tetrahydrothlophene, thiane) and

tetrahydrothlopyran. \

Examplés of C3-30 heterocyclyl groups having two oxygen ring
25 atoms include, but are not limited to, those derlved from

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

‘Examples of Ci3-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 C3-20 heterocyclyl groups having one nitrogen

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



to, those derived from oxathi ol ane and oxat hi ane. Exanples O C3-20

het erocycl yl groups having one nitrogen 10 ring aton1qﬂ§§§@g2@yjfur ring
atominclude, but are not |imted to, those derived fr iazol i ne,
¥ ’Hh?‘é‘?“&@m yl

t hi azoMQPHIS7€nd t hi omor phol i ne. Ot her exanpl es OF C3-
groups include, but are 15 not limted to, oxadiazine. If the C3-20

het erocyclyl is substituted, the substituents are on carbon, or nitrogen
(if present), atonms. 20 CS-20 aryl: Thaiterm"'C5-20 aryl". as used herein,
pertains to a nonoval ent noiety obtained by renoving a hydrogen atom from

an aromatigmitBd tal 0MHfsed deTidR A it tGIPRUrsbx$2bTe, coOnpound havi ng
one ring, or two or more rings (e.g., fused), and having from5 to 20 ring
atons, angiferersazelss |teigRiotE VS ERZP LG GRYITLQRO%RBAAEI ¢ ri ng.

Pref er abl yorp8athne, NG d@sHyRBokdLAnk ,/ Idith @l dPEné | Ngnat 98B R% . be al |
carbon atons, as in carboaryl groups" i.n which case the group may

conveniently be referred 30 to as a ""CS-20 carboaryl" group. Exanples O

CS- 20z ar y{..9 i in e : | [ -
carbogryltgggggg% %ﬁ%ﬁ%a%?h%g%r2§%€l§%0§r??ﬁ§t%a%%ggsfﬁgsgxgggﬁbégq%T”n
beri zene gktom anghemg )sw Mg using o IDONES5 B PGIreB0et 03 indted ( C6)

. Japht halene (0.0 a0 AV A% Sl o1 AIENANS Nehen (G)  and pyrene

(Cl6). Alternatively, e ring atons nay 1 nclude one or nore 5 heteroatons,
including but not limted to oxygen, nitrogen, and sulfur, as in

"het er oar yl s".-1n thy . .con i Ly be referred
to as. a &1@%'&);%%1&%rcg’é?(’y*létgg§§&%,ip§m%?él8ﬁg' %¥Q§8 §§%o gtstlbré’.%g‘ at ons,
whet hér cadlngn atom and one sulfur ring atom include, but are not

limited to, those derived from thiazoline, thiazolidine, and

thiomorpholine.

Other exampies of C3-z2¢ heterocyclyl grbups include, but are

15 not limited to, oxadiazine.

If the Ci3-20 heterocyclyl is substituted, the substituents

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

20 Cs-20 aryl: The term “Cs-z¢9 aryl” as used herein, pertains to a
monovalent moiety obtained by removing a hydrogen atom from
M;{ | ah aromatic ring atom of a Cs-20 aromatic compound, said
compoupd 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-z0 carboaryl” group.

- Examples of Cs-z9 aryl groups whiéh do not have ring
hetercatoms (i.e., Cs-y carboaryl groups) include,'but-are

,hot limited to, those derived from benzene (i.e., phenyl)




atons or heteroatons. Preferably, each ring has fromb5 to 7 10 ring atons,

of which fromO to 4 are ring heteroatons. Exanples O LR, g@@ groaryl
groups include, but are not limted to, C5 heteroaryl grou erived from
furan (oWEBPB6ST6hi ophene (thiole), pyrrole (azole), im da%% ’53(“104529_5

di azol e), pyrazole (1,2-diazole), triazole, oxazole, isoxazole, thiazole,
| sot hi azol e, . oxadi azol e, and oxatriazole; and CG heteroaryl groups derived .
from isoxazine, pyridine (azine), pyridagjpne (1,2-diazine), pyrimdine

(1, 3-diazine; e.g., cytosine, thymne, uracil), 20 pyrazine (1, 4-diazine),

triaziner tetrazole oxadi zole ) (T e @ﬂéﬁdﬁ%ﬁﬂeﬁgoun npy be
bonded vi a arﬁﬁﬁhﬁﬁ%iﬁﬂg d(Callf’)l‘hg €£P£é . (Cl mpl'es O C5- 20 heteréaryl
gr oups mhiqhufq@pféﬁg foged rings, include, but are not limted to, C9

het eroaryl groups derived from benzofuran, isobenzofuran, benzothi ophene,
I ndol e, isoindole; CIO heteroaryl groups derived from 30 quinoline,

|squ|noI|q@itggﬂg@ﬂvgxypeth@yfiﬂgpgtodsnmayCinclMdBep@&r@K @P@Gps deri ved
from acri di ne and xant hepe.

5 et n, d
C5-20 adyl @@6%E@at°mﬁethEFlﬁabﬂg 8P% o éﬁ%éﬁét er-sé& |tﬁgﬁt y o

thensel ves ﬁﬂﬂm%ooﬁs e Gﬁéaé%arwt;@mmsong:mxm@otqa@ml lthepe
substltuted MAt

one or nore groups sel ected fronlt P

addi ti onal gubupi na¥nceNVEBLERLRY| BF ¥ ﬁEFEIedFtO(as L Br? e%e i % ¥

Hydroxy: - Qb oRpNefnertfn WBSLE* MéhbSed N Ehiestsubst whather Earberanpl e,
atoms or heteroatoms. Preferably, each ring has from 5 to 7

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

Examples of Cs-20 heteroaryl groups include, but are not
limited to, Csheteroaryl groups derived from furan (oxole),
thiophene (thiole), pyrrole (azole), imidazole (1,3-

15 diazole), pyrazole (1,2-diazole), triazole, oxazole,
isoxazole, thiazole, isothiazole, oxadiazole, and
oxatriézole; and Cshetéroaryl groups derived from
isoxazine, pyridine (azine), pyridazine (1,2-diazine),
pyrlmldlne (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 or hetero
ring atom.

25 _

Examples of Cs-z0 heteroaryl groups which comprise fused

rings, include, but are not limited to, Cg heteroaryl groups
derived from benzofuran, isobenzofuran, benzothiophene,
indole, isoindole; Cjo heteroaryl groups derived from

30 - quinoline, isoquinoline,-benzOdiazine; pyridopyridine; Ciy

heteroaryl groups derived from acridine and xanthene.

"The above Cj-7 alkyl, CygohétGIQCYClYl, and Cs-zp 2aryl groups,

whether alone or part of another substituent, may themselves




a C-7 alkyl group (also referred to as a Cl-7 al koxy group) , 10 a C3-20
het erocyclyl group (also ref erred to as a C3-20 heterqcy, ug[ group), or
a C5-20 aryl group (also referred to as a C5-20 aryl oxy

pref er MWOP2/3653 -7 al kyl group. N tro: -NO2. 15 Cyano ( t"FF 194729
carbonitrile):. -CN.. Acyl (keto): -C(=OR wherein Ris an acyl
substituent, for exanple, a Cl-7 alkyl group (also. referred to as Cl -7 20.
al kylacyl or Cl-7 al kanoyl) , a C3-20 Referocyclyl. group (also referred
to as C3-20 heterocyclylacyl) , or a C5-20. aryl group (also referred. to
as CS-20 aryl.ac r | I mYHe PR %eléc@@dl
groups |n8P¥I %B')ly g%e%ngsﬁgtﬁt%%wﬂu?d% (01% CH3 T(acet . S {0
CH2. CH3 ( pvomi amgigsel @5 <@d e @ddirgiorn) tﬁnhgﬁrtﬂt)uen% 1@?‘?567 P
(benzoyl,. phenone) . Carboxy (carboxylic acid): -COOH Ester
(carboxylate carboxylic acid ester, oxycarbonyl): 30 -C(=0 OR, wherein R
IS an est gJaigHbsin,t valt, -, eamirp+b., a GC1-7 alkyl group, a C3-2()
heterocyclyl group, or a C 5-20 aryl group, preferably a Cl1-7 al kyl
g' rouP. Exanples of ester groups include, but are not limted to,

- (=0 CCHYjydardx =QoCHCH3, -C (=0 OC (CH3) 3, and -C (=0 OPh.. 3
August 200 WO 02/36576 PCTI GB01/ 04729 14 Am do (carbanoyl, carbanyl,

am nocar bonyl, carboxamde): -C (=0 NRIR 2 , wherein Wand R 2 are
mdependerﬁ{}ye@m.rtgk Sihstéinent $s @ﬁ d’eﬁeﬂeslulbstl‘auenb,gfonpsxampéﬁpl es of
5 am do groups i ncl ude but are not %( O NH %(ro

- (=0 N( CHR) Q-7 2dkad) gRayRoHR L S&hofe ’"—%f as Wl

- groupgy i nhg\/g&:,_zo Ret@tbdc1$0apthas vdxso tf@féwécngw aad;oam(tg;zo/\hl ch they
are attac
' heterocyclyloxy group), or a Cs-z aryl group (also referred

to as a Cs-20 aryloxy group), preferably a Cig alkyl group.

Nitro: ~NO2z.
15
'Cyano (nitrile, carbonitrile): -CN.

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

20 alkylacyl or Cj-7 alkanoyl), a Ci_p0 heterocyclyl group (also
referred to as Cs.zo heterocyclylacyl), or a Cs-ze aryl group
."(also referred to as Cs-zo arylacyl), pf:eferably a Ci-7 alkyl
'group.. Examples of acyl groups include, but are not limited
to, -C(=0)CH3 (acetyl), —C (=0) CH,CH3 (propionyl),

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

Carboxy {(carboxylic acid): —-COOH.

Ester (carboxylate, carboxylic acid ester, oxycarbonyl) :

30 ~C (=0) OR, wherein .R is.' an ester substituent, for example, a
Ci;—7 alkyl group, a C3-2o heterocyclyl group, or a Cs-zo aryl
group, preferably.a Ci-7 alkyl g}:oup. Exainpl’es of ester
‘groups include, but aré not lim?';ted to, ~C (=0) OCH3,

-C (=0) OCH,CHj3, . —C (=0) OC (CH3)3, and -C(=0)OPh.



forma heterocyclic structure as in, for exanple, 10 piperidinocarbonyl,

nmor phol i nocar bonyl, thi onor phol i nocar bonyl, and plperagunﬁgggi&mgﬂ 212
Amno: -NR R, wherein R and R are |ndependently am no stituents, for
exanpl eW%WéUen a Cl-7 alkyl group (also 15 referredPEBGROIBIRY -

al kylam no or di-Cl-7 alkylam no) , a C3-20 heterocyclyl group, or a C5-20
aryl group, preferably Hor a Cl1-7 alkyl group, or, in the case of a
"cyclic" amno group, RIL and R2 , taken together with the nitrogen atom
to which they are attached, forma heterocyclic ring having from4 to 20 8
ring atoms. Exanples of am no groups include, but are not Iim'ted to,

-NH2, -NHCH3, - NHCH(CH3)2 N(CH3) 2, - N CHZCI—B%) g rrpl es of
cyclic amAﬂm@ﬁ(ﬁqﬁﬁbim@ﬂﬁe capPamyd: ABLDPFAT QBY%O Cﬁf Pramige azetidino,
pyrrolidi nct% Rl BRe RIRERAZEAA, RPEEFY 0 0l p&E@Ph BDy a@ipbol i no, and
25 thionorp gl Tﬁe cylic am no groups _ nay be substitute on their ring
by any of $¢hstlmw@mtﬁen§§ defined hereamigp JERARBI-e E¥ &4 boxyl at e
and a 0eOhB¥P 1imivaar @ conecakofimnd R 2 is

a sulf %ﬁi@? %Sﬁ%\ﬁe%ée [ s abgg‘ oﬁe substi tluent- Oand(?hlds? gr oup 30

can be ter-H(Ed=@.) RECHonar® 6e0) ¥ fClp. 2:Ex§2r(ppé§ﬂ(§ﬁ2§ﬁ3rf Gk do gr oups

I ncl ude, n t N Nk n 2

- NHS( =0} 2%@&&%‘%@%@% 58e" Repbsrs akiectioups it TR RaAgi}Paﬁm o
(acyl ?m notagethﬁithiEE) tR2 lnl:(Lwlhrelgemn aRom §oaw§amhdé:hesm1@m lté\]TéqﬂC hechy

exanpl e rogen a e roupr or a
C5- gg aryl @Fﬂgﬁ hﬁEﬁ%éFXﬁﬂﬁcl%tﬁﬁa%%EEI%? g?k qx%?%ﬁ% ngi¥ p?efe?ably H,
and Ry g |spaﬁeagahn5ca&b©hwuuembrﬁhmlrmanqﬁhnnyd Cl -7 alkyl group, a C3-20

thiomorpholinocarbonyl, and piperazinocarbonyl.

Amino: -NR'R?, wherein R' and R? are independently amino
substituents, for example, hydrogen, a Ci-7 alkyl group (also
15 referred to as Cj-7 alkylamino or di-C;.; alkylamino), a Cs-20
heterocyclyl group, or a Cs-zo aryl group, preferably H or a
Cy-7 alkyl group, oxr, in the case of a “cyclic” _amlno group,
" 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, -NH,, -NHCHs, -NHCH(CHs)2, -N(CH3)az, -N(CHzCH3)2,
end -NHPh. Examples of cyclic amino groups include, but are
not limited to, aziridino, azetidino, pyrrolidino, |
piperidino, piperazino, perhydrodiazepino, morpholineo, and
25 thiomorpholino. The cylic amino Qroups may be substituted
" on their'ring by any of the substituents defined here, for
exemple carboxy, carboxYlate.and amido. A particular form
of amino groub is where one of R! and R? is a sulfone (-
S(=0)3R), 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)2CHjz,
~NHS (=0) ;Ph and -NHS (=0) ;C¢HeF. |




het erocyclyl group, or a C5-20 aryl group, preferably a Cl1-7 alkyl group.
Exanpl es of acyl am de groups include, but are not Ilmjgggds@moé\lHC( =0 CH3
, - NH O%’CHZCHS and - NHC(=0O) Ph. one particular form of | am do group is
wher e M36§76 10 amino group (.-NR 3 R 4), where R3 and’qff B‘Hf’oém’

I ndependently am no substituents,| as this group can be terned an ureido
group. Exanple of ureido groups incI ude, but are not limted to -NHC (=0 .
NHCH3, -NHC (=0 NHCH2CH3, and -NHC (=Q5NHPh. 15 Acyl oxy (reverse ester):
-OC(=O R, w herein Ris an acyloxy substituent, for exanple, a Cl-7 alkyl

group, a @3:4Qnibket EXaQ,%M G n@y OUNRE (=0)GF- 2ahaidirgFBups phebeiiakl y a
C1-7 al kyl “group. | es of acyl oxy groups include, but are not limted

to, -OC (s@)OS(tame(né;oet yexanpke ( JaydEegens, 261G ko PERRR ar 2

- OC(=0) Ph 1y 8N ErCHE2 . yDlgr Tpieethepigsyl fide):
-SR, wher e’ noF%l s at |Eo§ét hg?:o substltgezr(;tél orqe%_ttD lg a Cl- 79al kyl
group (aI Ko en laefCaFT édlkYtlo'gr@lRa @ast é?#@ﬁ?ll?ﬁ]@ligr%up?ndaf{ Calo pmaeYbeycl vl

group, fe & | a9E£0Yp. Exanpl es of
C3, 75 al k)aﬂk{ $i'o gro ps |nc‘?£%|m19i%ut égglexnot r#]t: { 2 g& and
- SCH2CH3 hammy@gldegmmmmyl &: Cs-3¢ 2R, c.mmxm. rpzref%réabkﬁlao%-me
substi t uent, .f alky REYHMW fPup.
or a CS 28 ]&?38'! D pr%f"ﬁl%F 1’% éi:gﬁ/gg@gu s OGl%tV\g 07/ 36576
PCT/ GBO1/ Q@-Zglﬂﬁlted klyd>, g*ﬁH@(“EXQHEI es—bﬂcéﬁOiﬁﬁz%,gﬂnﬂpsNﬂﬁbﬁmePh Dbut
are not ted to %g—@ S 2( sul nyI)
-S (=0 2chrI W%f%’g Pé %H%ﬁeaggl gstlguen Whem%;%‘p zg an Cl-
al ky|1(9r0lmmr@o Grdfp (-NR’RY), where R® and R' are independently amlno
' 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;CHj3, and ~NHC (=0)NHPh.

15 Acyloxy (reverse ester): —-0C(=0)R, wherein R is an acyloxy
subétituent, for example, a Ci-7 alkyl group, a Ci-20 _
heterodyclj{l group, or a Cs-z0 aryl group, preferably a Ci-
alkyl group. Examples of acyloxy groups include, but are
not limited to, -OC(=0)CH3 (acetoxy), -OC(=0)CH,CHs,

20 —-0OC (=0) C(CH3) 3, —OC(=0)Ph, -0C(=0)CeH4F, and ~0C (=0) CH2Ph.

Thiol : —-SH.

'Thioéther (sulfide): -SR, wherein R is a thicether

25 substituent, for example, a Ci.7 alkyl group (also referred
to as a C;-7 alkylthio 'grdup) , a Ci-z0 heterocyclyl group, or a
Cs;zo aryl group, preferébly a Ci-7 alkyl group. Examples of
Cl_-, alkylthio.groups include, but are not limited to, —SCHs
and -SCH,CHs. | -

30 .
Sulfoxide (sulfinyl)': -S(=0)R, wherein R is a sulfoxide

. substituent, for example, a Ci-7 alkyl groﬁp, a Cs-20

heterocyclyl group, or.a Cs-20 aryl group, preferably a Cig



het erocyclyl groupi, or a C5-20 aryl group, preferably a C1-7 alkyl group.
Exanpl es of sul fone groups.include, but are not 'i”1E§§A& 5;2§bé =0 2CH3
(et hanesul f onyI mesyl), -S (=0 2CF3, -S (=0 2CH2

4- et hyWOWBRGY8uI f onyl 10 (tosyl). As nentioned above, PFF@:‘B@F’Bﬁﬁg t hat
formthe above |listed. substituent groups, e.g. Cl-7 alkyl, C3-20

het erocyclyl and C5-20 aryl, nmay thensel ves be substituted. Thus, the
above 15 deéfinitions cover substituent gmwoups which are substituted.
Substituents Fornta Ring It is possible that a substituent on a ring which
forms partyy rA@«EBtQ a gubspibyestr @it ildesed-cipyralicliddg Bt are

(represented may together forman intra ring |ink, thus formng
a further %W%I Bt?@cﬁare PA=PhEHs cBRBouAd=OTREB2GHpst i tuent on the

aromatic ring that forns the |ntra 25 ring link is preferably on the atom
adj acent the central noiety (i.e.. at the a-position): The substituent. on
Rc that fotwkfeme i(selSonyh IrﬁK*pﬁszrEhéﬁabnyRohstﬁeséﬂéKNWhlch is one

atom ayay £ﬁ8€%1£€8n@tOﬁbr3gxﬂﬂ6§@é'%.QQ%PQ%&%% bgﬁqggg%r%h;ﬁo'ety ... The

i nk bet ween ngs nay single be Of the formul a:
-(CH2) n1 h@nerocsaemymSgroapAugursta R06 awyl 0P¥ GeBs 6PPETEEBD1Y08729-717

wherein nl; ' n3' h I r an he sum
of ni1', 2al 2(?1 ﬁg{}‘qu I e§gﬁp E‘%%’ S%eg’g]u;q%qtef g%?l%csljjb%gnllg@gbﬁ‘ée %lﬁ&or
C(=0 . 5 FoothkimPtefletences (F¢ ,€CHE | Ouetigapesfibfengds mesydpply to each
aspect of EQ?=O)ZCF3, -8 (=0) 2CH,CH3, and 4-methylphenylsulfonyl

10 (tosyl).

As mentioned above, the groups that form the above listed
substituent groups, e.g. C;-7 alkyl, C3-20 heterocyclyl and
Cs-20 aryl, 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 substltuent on the aromatic rlng that forms the intra
25 ring link is preferably on the atom adjacent the central

moiety (i.e. at the a—p051t10n).

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

30 which is bound to _t:he central moiety.

~The link between the two rings ﬁay be a single bond, or may -
be of the formula: ' '
- —(CH2) n1r=Q' nzr~ (CH2) n3r -



present invention, where applicable. In the present invention, the fused
aromatic ring(s) 10 represented by -A-B- preferably con§A§§wﬁt0§@lely

car bon and thus may be benzene, naphthalene
preferég&vﬁﬁgﬂ%ene As .descri bed above, these rings nay be su§g2|tuted
but in sone enbodi nents are preferably wunsubstituted. 15 RN is preferably
sel ected from hydrogen, and am do. In one enbodinent, RNis preferably
am do, where one am do, substituent islphenyl, optionally substituted by
fluorine, preferably in the para position. In another enbodinent, RN 20
i's prefergbkyelin inti’i,s q'efoid es31 haj:eeead:h@(alécﬂedi fr@urea)t er ,t hzararib) I n
LIl ais selected fron10 S, S PL erahly of romul a: -
(CH2) . 3. - Bn2nd Jher SUR 95 %Jel’ec?%d%?gn?% 1S %eﬁﬁd gaéln(? q’e‘? ect ed
fromO ang | @Ah%faeltﬂ'@(S}JrB,Omeloﬁnd(ﬂ@)LS 1, 2 or 3), and rmre
preferably n2 1s 0. nl is preferably | or 2, nore preferably 1. The nost
preferred option for Lis 30 CH2 If Qin L is -CRR27, then n2 is

prefe@ablfu%tﬂé}(yygferéﬁ¢5glnent R, is optionally substituted Cl-7 al ky
1 and R2 rs—hydrogen. R, 1S _nore preferably_optionally substituted Cl-4 3

August 200he ioldmwEiasre PCTERenFea 799N 18PPAYKP, CaRl RsRePr &tlertdift y

unsubstit 4 dyd Inwhéfgtg 1¢p8hpdenent, R and R2, together with
t he carbo eﬂtﬁ%ﬁLl f&\ on hey are a??ached, forma saturated C3-7 Cyclic

al kyj group nore preferably a C5_7 cyclic alkyl-group. "in a
In the present invention, the fused aromatic ring(s)

10 represented by -A-B- preferably consist of solely carbpn
ring atoms, and thus may be benzene, naphthalene, and is
more preferably benzene.. As described above, these rings
may be substituted, but in some embodiments are preferably
unsubstituted.
15
Ry is preferably selected from hydrogen, and amido._ In one
embodiment, Ry is preferably 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
'is'selected from 0 and 1 (where the sum of nl and n2 is 1, 2
or 3), and more preferably n2 is 0. nl is preferably 1 or
. 2, more preferably 1. The most preferred option for L is -
30  CHp-. |

CIfQ in L is —-CRiR;-, then n2 is\preferably 1. In one:
embodiment, R; is optionally substituted Cj-; alkyl and R; is
_hydrogen. R; is more preferably optionally substituted C;.4



5 further enbodinment, R is ;attached to an atomin RL to form an-
-unsaturated C8-7 cycloalkenyl group, nore preferably a gﬁu u goalkenyl
. group, w 7£0NPri ses the carbon' atons to. Which R
attached in Q (CH2),,3- (if present) and . part of R,
hydrogen. 10 RL is preferably. .a benzene.-ringi naphthalene pyr|d|ne or
.1, 3- benzodi oxol e, and nore preferably a benzene ring. Wwen RL is a
benzene ring, it is preferably substitdt8ed. 15 The one or nore
substituents may be selected from C-7 -Akyl:, nore preferably nethyl,
CF3; C5- 2®1EY¥} apd- EQSthEFeﬁeea#duyNnSdhﬁhltunﬂdeCpseabkmbly Ihuoro
hydroxy; gﬁgﬁﬁer eHB581REﬁEer Hgﬁhoxyoge9ﬂ§90§Xt %ﬁéykg§ op@Aonye 10
" pentoxy4 nitro; cya . car ? roups, “suc OoXy, ester
and am dbto whiab (:hﬁa'l aétengtsak:h@niamfdn)ﬂ a matturared eCabl gycNH2, - NHPh,

d I d
and, OV SERLI0G QLR RC B Bt BIRLL: 18y A8 LA dloul TELKCNS
mhlch5|tsﬁhtthersembbdmnahty Rhuﬁ8|qatadhedctbomm,akhmohxxmmlaetEe&m, 25

| f oxi d d £ | ar
et o redactasebiEprel. G iR Y S BRR e PhSretrhfhgacts s

" phenyl ;' oyclbamkengﬁegrphpnylyﬁﬂmﬂm@nwmﬁnlsdﬁeﬁhﬂrcﬁkt%ﬂb&itém@ntﬁ of the

benzene r nhenvl c) ud gust  2-006, WD 02/ 36576
PCT/ GBO /'Gﬁg’i’év% a?ﬁ'r)éhraeqed@’kw%é' Qi nécé 4T t‘ﬁén?rﬁeeﬁitéf angdp|y
~ part of Ry, and B; is hyd;ogen. :
10 ' ,_ |

'RL ie'pfeferablyga benzene .ring, naphthalene, pyridine or
'.1,3fbenzodioxole,-and more preferably a benzene ring.

- "When RL is a benzene rlng, 1t is preferably substltuted
| _15' The one or more substltuents may be selected from: Ci-9
-alkyl, more preferably methyl, CEh, 0540 aryl; Csz.zo |
'heterocyclyl, halo, more preferably fluoro; hydroxy, ether,
.more preferably methoxY, phenoxy, benzyloxy, and
cyclopentoxy, nikro; cyano, carbonyl groups, such as
'f20 carboxy,_ester and amldo, amino {(including sulfonamldo),
_more preferably ~NH2, ~NHPh and cycloamlno groups, such as.
];morphollno, acylamldo, 1nclud1ng ureido groups, where the'
acyl or: amlno' ubstltuent lS preferably phenyl, Wthh 1tself
_ 15 optlonally Pm_orlnated, acyloxy, thlol. thloether,
.25 " sulfoxide; sulfone.

ff:In one. group of embodlments, fluoro is partlcularly
'}efpreferred as .a’ substltuent along with substituents
. lthntalnlng a phenyl, or fluorinated phehyl, ‘component.
| ' 'Preferred substltuents of the benzene ring, when Ry is

B nhenvl. 1nclude‘



hydr ogen,

and CS-20 aryl, nore preferably C1_7 alkyl and C5 20 3TAGgustiogh gr oups

and the other is selected from C1_7 alkyl, C3-20 heterocyclyl,

are optj further substituted. 5 The optional substjt nay be
sel ecté’g‘?i}?’#‘grylﬁ any of those |isted above, but those of @&Béﬁ?‘%yi nt er est

include G _7 alkyl, C3-20 heterocyclyl. and C5-20 aryl groups, halo and

et her groups; (ii) sulfonam no, wherein the am ne substituent is 10

preferably hydrogen and the sulfone sulistituent is 'selected fromCl-7
al kyl, C3-20 heterocyclyl, and CS-20 aryl, nore preferably C 1-7 al kyl
CS- 20 aryl(i yvhinGle iHOURM S E orPtaRDRE | yubSEL haEnsUSt bhdtredanie optional
substituents nmay be selected fromany of those |isted above, budt those

15 parti chiyskogsier eitd ithe Rfes 2% aedechrdubsomn&rac @lyildo Cs-agr oups;

C5

(i) acyheperothenghn tdiea 3@%&&@%}?&?%&#@%&féréﬁigcéf_qbﬁfc&i’L”%Q& -7

al kyl, C3-20 hetérocyclyl, an

yl,  nore prefera

and C5- 20Car2p| aryghi cWhdcdugioars Zrompioinally uvFenbhesupgbstitutiedThe

oRL 08 SAA it 0G0 SEN S ARy (0T ot 1 ) B2 ke

t hose of

parti nterest In groups,

hal 0, et hddstechiadevrer butul theee anfl partdcyleupintefrestaddcludegébher

represent

7 al ky

and

of

but

bsti ; . na it t ar rod H
substi tuer?ta%ézfdﬁ%#’t ?\ %rt ﬁ%ﬂcﬁ:ﬁg&dﬁ ncgsr_%“ln%lgi)vj\; t%rsoad%%ﬁbgﬁf% u%gc?t 0?1 g ring

whi ch for

particul arl.y. preferred.. 3 Au 200
appr opr i at(&lfﬁe%l%%naq“lno vﬂlilé{‘elxg éh

. ot heid

ethepargdroofpdRc. Substituents in- the five position are

. ve preferences nayebe akef
preferably hydrogen and the sulfone substituent is selected

_ from Ci-q alkyl, Cs-20 heterocyclyl, and Cs-z9 aryl, moie

15

preferably Ci—; 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

particular interest include Cs-z0 aryl groups and acylamido

groups;

_(iiﬁ acyloxy, wherein the acyloxy substituent is selected

- “from C;7 alkyl, Ciz0 heterocyclyl, and_C&qo aryl, more

20

prefetably Ci-7 alkyl and Cs-30 aryl, which groups are
bptionally further substituted. The optional.subStituents

may be selected from any of those listed above, but those of

particular interest include Cj_g alkyl and Cs.z¢ aryl groups,

halo, ether, thioether, sulfone and nitro groups.

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 substituént on a ring which forms

. part of Rc. Substituents in the five position are

_particuiarly preferred.

02/ 365 RPCT/ GB01/ 04729 20 \Were
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5 Includes Gther Forns Included in the above are the well known ionic,
salt, solvate, and protected forns of these substituents. 'For exanple,
ref erence to carboxyllc acid (-COOH) also includes the Aydus

(car boxyPE5Porm (-co0), a salt or 10 sol vate thereoff CHQB%%”

-conventi
i ncl udes

onal protected forms. Simlarly, a reference to an am no group
the protonated form (-N+HRI R2), a salt or solvate of the am no

group, for exanple, a hydrochloride sal290 as well as conventional
forms of an am no group. Simlarly., 15.a reference to a hydroxyl

prot ect ed
group-al s
wel | as
-Sol vat es,
one or no
epi neric,
I ncl udi ng
t-, a@ﬂ r
L- fot
syn- and
axi al and gq
hal f chair -

o includes the anionic form(-0-), a salt or solvate thereof,

as

conventi onal protected forms of a_hydroxyl group | soners, Salts

Wbe e ARRF MR RS arth r P 1R sP 5Bt ?’f‘%’t‘?ﬁ ‘B%Mpﬁ@nd@kﬁﬁylém st in

@%myyﬁdgggﬁHngﬁxgg&ﬁ|5th@pt|caI enantiomeric, diasterioneric,

St er eoi someric, tautomeric, conformational, or anoneric forns,

but not limted to, cis- and trans-forns; E- and Z-forns; c-
jmﬁmﬂaegﬂwghe@nﬁbfmg forms; R25 S-, and neso-forns; D and

(-) forns keto- enal -, and enol at e- f orns;

Iii)rﬂlludQﬂrﬁSﬁ @wc@b@m ap@dthet velinknovnr kenig, &AULP-for ns:
I & t and
forns duigﬁﬁﬁﬁg?ﬁﬁﬁsf?ﬁ@€e0¥ tﬁ%%éln §E¥Eh§§€géllggflvely

referred teocaa@l'e,soarer%fe(@mél’s@n@ar!@oxmnc"gicml f-€aeHioapeand is in

ugug%ﬂ%ﬁd%hQS%yﬁéqg%Spgagkﬁggggg%b4§§gh Reéﬁgf%pt%y€giggéépt as

d|scaibeddnﬁvn&é(ﬁhezmmbneascwéblnas cepeentionblypentketied £oomsthe term

crystalh
forms. 3

"i soners"

15

20

’Sfﬁilaf&&, a reference to an amino group includes the

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

Certain compounds may exist in one or more particular
geometric, optical, enantiomeric, diasteriomeric, epimeric,

Stereoisomericﬂ tautomeric, conformational, or anomeric

. forms, including but not limited to, cisf and trans-forms;

25

30

E- and Z-forms; c-, t-, and r-forms; endo- and exo-forms; R-
;_S-, and meso-forms; D- and L-forms; d- and Il-forms; (+)
and (-) forms; keto-, encl-, and enolate~-forms; syn- and
anti- forms, synclinal—- and antlcllnal -forms; o—- and B-forms;
axial and equatorlal forms; boat-, chair-, tw1st—, envelope-
, and halfchair-forms; and combinations thereof, hereinafter

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.

a




herein, are structural (or constitutional) isonmers (i.e. isoners which
differ in the connections between atons rather 5 than mgeg L&t@Mﬁihe
positign of atoms in space). For exanple, a reference to net group,
-ocH3, Y%’ 0 be construed as a reference to its str%@?ﬁ?%’“ﬁ%

hydr oxynet hyl group, -CH20H. Simlarly, a reference to ortho- chlorophenyl
is not to be construed as a reference to 10 its structural isoner,

met a- chl or ophenyl . However, a referencelto a class of structures may well
include structurally isonmeric forns falling within that class (e.g., C-7

al kyl incNQuesthaﬁnoﬁwceaﬁdaayﬁ%ﬂanﬂﬁedkhﬁ$¢Wiﬁ@ruﬁestomeribséormsec- and

tert-buty h t

par a- neth%gygﬁeny By?’he a ove gﬁ%?%??%%.%%gg ﬂg%gm afnaFouFautonerlc

forns, fbereiagphee lsdtmctugad - (onuubnsmﬂtmtﬁémaht isemens fldre. exanple

the fol | oy u e n.n m de/ | n1no
al cohol , gﬁlgg‘e%%/ g’%qg{hne%l%m rosghé (?%Slmef*% Joélg]f. né?gﬁgf‘hggf)% rdt
N—nitsosothpnompazdy*andthn1puﬂxtﬂonn¢foatGhstinubpabg)reIEmant to the
present invention is t .25t utorrerlclé a|r t hat exbggs when

i 1lustrat EEPBLGw: 2 ASHEH§ITE A° It ek FRaPTAPRei FrEEp1 v F 2P d <a 1??1 t he
term | "i SOﬂEblhst&ﬁb&d RO Wee vdride ]gme DEs n@tlﬁugsﬁmllah@ssgbar,g%utl(g;\s Fgr3
exanpl e y be | ny |sotop|c orm ._.Includl ng - an
H(T): C gé(%&ﬁ Bé‘Yi“}?théﬁy T BRypi CHGHm SRR 3 @%&?r%% o0 02/ 36576
PCT/ GBA / @4¢2A9-2A10kdheni3C is afst MEC bd B8NsPLubd aBYal £RFARERCEOLE)

|nclud|ng
its structural isomer, meta—chlorophenyl. However, a

reference to a class of structures may well include
structurally isomeric forms falling within that class (e.qg.,
Cy-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-, eﬁol—, 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 RN is H, illustrated below:

.. H.

A _H ' AL

B NAN N g AN
Re ' Re

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 14, %H

30- (D), and 3H (T); C may be in.any.isotopic form, including



160 and 180; and the like. Unless otherw se specified, a reference to a
particular 5 compound includes all such isoneric form;,3 I EOLTY (whol l'y
or partlall racen1c and ot her m xtures-thereof. thho 86
prepar g asynmmetric synthesis) and separatlon Y422 i onal
crystalllsatlon and chromat ogr aphi ¢ neans) of such |soner|c forms are
either 10 known in the art or are readily obtained by adapting the nethods.
t aught herein, or known nethods, in a Kwn manner. Unless otherw se
specified, a reference to a partlcular conpound al so includes ionic, salt,
sol vat e, éﬁaﬁ, peo} eshed“IS foomesy dfe tiveramy , 1$otopkanbprm, ainalydisged

bel ow, wel | Its dlb ﬁeﬁt polynDrphlc forms. It may be conveni ent
or deS|rabv% QQQ[) pa?@d ﬁ [ ®and/or handle a correspondi ng salt of the

active compound, for 20 exanple, a pharmaceutically-acceptable salt.
Exanpl es of pharnaceutlcal ac abl e s lts are,di sc erge et

al ., 1977Umisss sheR %ﬁ/%cé’p‘%bl% % ?E?f‘ée 8 % #Eﬁcha’ﬁ, 66,
pp. 1%19. dgaﬂayhdngﬁaluaesléllf&u@@npgundrie ﬁormayc;noﬂuﬂagga(Mbndﬂwbna
group which may be anioni I may be
formed wi o PahiiElhe c‘%ﬁ?%g%%?ﬁ 5fm¥§g}lfﬁﬁ gm;’ﬁgrgam C cglt | tc?ns

include, , At He glpdidiied &g, aégyﬂmheﬁﬁial synthesish and\e and K%
al kal i-ne earth catlons 30 such as Ca 2+ a EE and other cations such

as Al3+. Sggﬁﬁﬂt%pﬁﬁ(%ugta%¥%c%¥@%ﬂ1ccEX§F6 1?ﬁ§F8&e anf\it are not
l'"1t6d:kﬁgfgﬂﬁgﬁéggﬂéégxﬁwéhfg Bkmsﬁcﬁnﬂs§ﬁa%&thbQ&s AFED RIIREIONS

(e.g Exanpl es of sonme sujtahle sybstituted
amorium |lo1mdrarmtiti®sead‘er¢>Ve@Ir63rﬁé§méV obbeingd &y 6P 1BET/ / 04729

23 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/or
~ handle a corresponding salt of the active compound, for
20 example, a pharmaceutically-acceptable salt. Examples of
pharmaceutically acceptable sélts 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 aniohic; or has a functional
group which may be anionic (e.g., ~COOH may be -CO07), then
a salt may be formed with a sultable catlon. Examples of
suitable inorganic cations 1nclude, but are not limited to,
alkali metal ions such as Na' and K, alkallne earth cations

30 such as Ca®* and Mg®*, and other cations such as A;“\
Examples of suitable organic cations include, but are not .
llmlted to, ammonium ion (i.e.,. NH4) and- substltuted
ammonium ions (e.g., NHﬂRZ NH2R,', NHR3', NR;"). Examples of

some suitable substituted ammonium ions are those derived .



from ethylam ne, diethylamne, dicyclohexylamne, triethylamne,

butyl ami ne, et hyl enedi ami ne, ethanol anine, di ethanol arg A‘@gus?b@ﬁé azi ne,
benzyl am ne, phenyl benzyl am ne, choline, neglum ne, and tTonetham ne, as
vel | asw‘ar??’ﬁ?f’gﬁ acids, such as |ysine and arginine. An SGHEBPRY2Y comon
guaternary ammoniumion is N (CH3) 44 |If the conpound is cationic, or has
a functional group which nmay be cationic (e.g., -NH2 may be -NH34), then a.
salt may be 10 forned with a suitable2dion. Exanples of suitable

i norgani ¢ anions include, but are not Iimted to, those derived fromthe

f ol | owi ngfirBar gahylamics:, Ridrtdghlaring, dipdrlobresy tambhyelr oi odi c,

sul furic, sulfurqus,, nitri ni t.r ous, ofd ¢, . and L Exanpl es
of suitabFElefgyg?&&ch 5%&3’5’ﬁﬁﬁﬁuﬁgﬂgﬁﬁg%éﬁééﬁ) 1i%€$§§g?%ayﬁﬁbse

deri ?/_ed fag%hagoﬂgkﬂi@d,n@iq?@mgm@pitf:mzsa]caaﬂirpe; plopnphbenzysanihay c,
gycolic, stearic, palmtic, lactic, nalic, panoic tartaric,.citric,

gl uconi c, CB@&&P@VC?“%@U&J&e'hﬂ}%xm%t’rl&muﬁfen : a"(':%ﬁ cgs g%tm'éﬁi c,

aspartsi ¢, 2R8EYI GucH HRMFsirdd Hyd Wiginied ) CyAh i exampléaof| accommon

2- acet yoxybenzoic, fumaric, toluepesulfonig¢, nethanesulfonic,

et hanesul TB@tErnany ARt 1497 1S KiFH*¥ 4 is ethionic, valeric, and
gluconic. -Exanples of suitable polyneric anions-include, but are not

.limted to, those derived fromthe, foll ow ng oléaerlc'Zz aci ds: Eanﬂic
acid., caffothreasurerid tpseatientey oo kan ELLPNGEsPFIHPe "3 C

prepare, m{ﬁ})fﬁé S Hic heddy e, a-gef rnﬁi%pwi-thPLVﬂhénOE bhe tamahy e
conpound. -The tern1"|séfv§te I's used herein in.the conventional sense to
30 rdfter thommesbnpitdx a cfubbalple aeign, BxamelesnpbufBitakle of active

compound) and. Sl ey s 45 LG FOLNENbut SakBl f5r LhRir8al 8l eLhByRe

conveni entlly r aferreofufo as a Ey%rater for exanple, a nono-hydrato,

adi - hydr atderived | £hgnirche, fel towdngujnerganbe acids: hydrochloric,
“hydrobromic, hydroiodic, sulfuric, sulfurous, nitric, )
nitrous, phbsphoric, and phosphorous. Examples of suitab;e

15 organic anions include, but are not limited to, those
derived from the following organic acids: acetic; propionic,
succinic, gycolic, stearic, palmitic,.lactic, malic, pamoic,
tartaric, citric, gluéonic, ascorbic, maleic,.hydroxymaleic,

_ phenylacetic, glutamic, aspartic, benzoic, cinnamic,

20 pyruvic, salicyclic, sulfanilic, 2-acetyoxybenzoic, fumaric,
toluenesulfonic, methanesulfonic, ethanésulfonic, ethane
disulfonie, oxalic, iséthionic, valeric, and gluconic.
Examples of suitable polymeric anidns‘include, but are not
‘limited to, those derived from the fqllowing polymeric

25 acids: tannic acid, carboxymethyl'cellulose.

It may be convenient or desirable to prepare, purify, and/or
handle a corréesponding sblvate 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 éompound) 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( ete.



WO 02/ 36576 PCT/ GB01/04729 24 |t may he convenient or desirable to
prepare, purify, and/or handle the active compound in @aa§estizoatly

pr ot ect‘g,_gofg%g% The term "chemically protected form" aﬁCf@?@HQﬁf' n,

pertains t0 a conpound in which one or nore reactive 5 fURC groups

are protected fromundesirable chem cal reactions, that is, are in the
formof a-protected or protecting groui) (al so known as a masked or nmasking -
group or a blocked or blocking group). ‘By protecting a reactive

functional group, reactions involving other unprotected 10 reactive

functi onalIgmap P e petoredesitaple LaiPECPRAY  t REBTRENY e 084 OFr oup;

the proteGil i SNGHD JBYi P8 cSINRS: 5 4 SYALhdnd 8221 §UBSBRUERIAS trefdm Wi L hoUT
alTy affecting t

~substanti e remal nder of the nolecule. See, for exanple,-
Pr ot ect i verh@ digasn i tehanieml by yretreeied (forigy ¢easandeq. hegewnys, Wl ey,
.1991)d Fqr h r b r : sether (-OR) or
an ester BUEG T 0 1o eRrd, AL Hnp OheoRg, ERatfate

benzhysir yl fifnktphemyl netoyp3 , ave protgcte@ofroni phdaglinabiel rhemisal a

trinmethylsilyl. or t-b di pet silyls et , n_af¢ ' r
(o =0 crredeeiing, M CLET e S RE Potm 8F RUpBREREredtHll |
prot ect ed psot &bt g agedap ¢alketbhownespeat maskygd bmr whaiskinighgroapbony |
group (>C=0)_js convert tp.a diethe >C(OR).2 reaction .w.th, for
exanpl e, aPr}?jr‘?ﬁ‘a]F?/da‘PEoﬁg??Eﬁ% AFARRY de g&rpﬁg%gﬁgxggo%p%iegc&éﬂyﬁ ly
r egener at eghiyt 1ysla Dl ysobaplISkegcBiohsr gaveXeeag otheat enprotidutqwt esence of
acid._ 30 For exanple, ap,am pe group nma e protected , .f, exanple, as an
B delr creRet hERerungriaRanPEoRHS. Sat Be b PEnrned, withaut
g affecting the protected group; 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 bé'protected as an ether
(-OR) or an ester (-0C(=0)R), for example, asﬁ a t-butyl
ether; a benzyl, benzhydryl (diphenylmethyl), or trityl

20“ (triphenylmethyl) ether; a trimethylsilyl ox
t-butyldimethylsilyl ether; or an acetyl ester (-0OC(=0)CHs,
—QAc) . |
For example, an aldehyde or ketone group may be protected as

25 an acetal or ketal, respectively,'ip which the carbonyl
group (>C=0) is converted to a diether (>C(OR)2)} 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:ia-dethyl'amide-
(—NHCO—CHs); a benzyloxy amide (-NHCO-OCH2CeHs, -NH-Cbz); as
a t-butoxy amide (-NHCO-OC(CHs;)s, ~-NH-Boc); a 2-biphenyl-2-



(- NHCO- CH3) a benzy. loxy am de (-NHCO- OCH2CGH!'j, -14H Cbz); as a t-butoxy
am de (-NHCO-OC (CHD 3, -]~H Boc) a 2-biphenyl-2" 3 Augiiglq 99606 WO

02/ 365(@?%;6/5@01/ 04729 25 propoxy anide (- NHCO OC (CH%%%%‘E%%’

- NH- Bpoc as a 9- fluorenyl nethoxy am de (-NR-Fnoc), as a

6-nitroveratryloxy amde (-NH Nvoc), as a 2-trinethylsilylethyloxy am de

(-NH Teoc), as a 2,2,2-trichloroethylao amde (-NHTroc), as an 5

allyloxy amde (-NH Al loc), as a 2(-ph Isulphonyl)ethyloxy am de

(-NH-Psec); or, in sujtable cases, as an e?. For exanple, a
or

car boxyl | ®XEPOXYyPEdSael %r%@@%‘ﬂ@@cé@’c&ﬁfﬂ lT)N%s]?’B?C 38x&@nplre, as: an

Cl-7 al kylgi@eir@in '%eﬂho%?rﬁﬁiﬂé fﬁﬁfﬁmo@)I §§t5|63§1§£bveﬁatrylo§y
- hal oal kyl ester 1 tri hal oal k es

. ter
al kyl Si | Yiang de ﬂ‘&qu%)teraso? 2pt e &Jffﬂl leﬂ?Y%\P?syl a'@éfiér ((BHg. a
benzyl esg[%r c)d amFtar @@Zﬁltfféﬁi 7o fofw am&s (ERE-2¥8BP), easaana
nmet hyl de. exanpl e, E protected as a
thloeﬁherahlyﬂ@xyfamliﬂahﬁNErAhkOCh;b@ﬁz?l {hp éﬂhéﬁﬂlﬁhonxééﬁﬁhWééﬁﬁthyI

sther (- S HRGnRe A0 20,41 1RYsbeegRiNCBLENL, OhsUgh! haBKEEC Pepare,

purify, e conmpound in the formof a prodrug. The
tern1"prommnpdr as used herein, pertains to a conpound which, when

nmet abol i sed (e.g. in vivo), yields the desired 25 active conpound.'
Typically, the prodrug is inactive, or |less active than the active
conpound, Hu éﬁamgm@yidecaaﬂaaylﬁgeau$dhgndhpnmay hdnpmioseciiedoas an

Tt a0y | C LR Siamp1 £ a8 ALR &1, RV PTESLL0S (81§, o' RhEngL 1N
' ester; a t-butyl ester); a Ci;-7 haloalkyl ester (e.g. a Ci
trihaloalkyl ester); a triCi;.7 alkylsilyl-C;-7 alkyl ester; or
a Cs-20 aryl-C;—7 alkyl ester (e.g. a benzyl ester; a }

nitrobenzyl ester); or 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 thioether; an
acetamidomethyl ether (-—~S-CH2NHC (=0)CHas).
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;h'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, butlmay provide
-advantageous handling,'administratidn, or metabolic

properties.

30 For example, some prodrugs are esters of the active compound
(e.g. a physiologically acceptable metabollcally labile
ester). During metabolism, the. ester group (~C(=O)OR) is -
cleaved to jield the active drug. Such esters may be formed

by esterifiéation,,for example, of any of the carboxylic



(e.g. a physiologically acceptable netabolically | abil e ester). During

met abol i sm the, ester group (-C(=O OR) i cleaved to yh@é&ﬂbﬁ@630t've
drug. Such esters may be formed by esterlflcatlon any

of theV%%PHB‘iéyfu c 3 August 2006 WD 02/ 36576 PCT/ GBO/oMéBGgEWa&%d gr oups
(-C(=OOH) in the parent conpound, with, where appropriate, prior
protection of any other reactive groups present in the parent conpound,
foll owed by deprotection if required. Exanples of such netabolically

| abil e esters 5 include those wherein Ris Cl-7 alkyl (e.g. -M, -Et);

Cl- 7am noglded d@ops ar-00edhgh) 2n theNpdirsethyoaponoy,ewiyh;, where

(4-nmorpholino) ethyl); and acyl oxy-Cl-7 alkyl ( I

acyl oxyet RRABLTRRE Vé?5§?5x§ ?ﬁ? 1ona8§t¥n g %er §%¥§§é¥%§§EQ%ﬂs
1-(I-net hqs%éermﬁtm: dieé hyéﬁélﬁtc%bhpnuylﬁoX)feﬂﬂxdwedlb@bmpmﬂe@Wl Vil
i sopropoxy- -carbonyl oxyme i SOpr o, poxy-.carnkonyl oxye
cyclohexyﬂﬂﬁ#%%ﬁ@+gx§%%Pﬁi 5 s of . puC p@%ﬁgﬁéiﬁ&%ﬂk éﬁ%?#ﬁlgéﬁers
cycl ohexyl I&a’ébeﬂaé@xwﬁe&azh Rligy chohaxyyaxye.gar buayl eEyethyl ;

(4 tetrah opyranyl ox 15 car bgonyl oxynet hyl
tetrahydrd@ynamymgaykﬁgr66ﬁ9loﬁ?é?ﬁﬂt hyl; @y(N'Niakethylamln°)ethyl'

(4 tetrahé% g@y&@gé ?BB? ghgaynegmﬂ aclbxy-Ci-7 alkyl (e.qg.

1-(4-tetr rop car onyloxyethyl) 20 Further ‘suitabl e prodrug forns
i ncl ude ph@sphongmethmar gby MMQSHM%%E? q-n Parakaiym :bxy gr oups
(-0H), can 9 Rhg OGS RGP QU ) othy)-
. chl or odi b%ﬁ?y %gﬁhpﬁé ;lyﬁ'ydrogg%at ion,.” to for ngna Y

phosphonat eagbonﬂylﬁxﬁétﬁhll(rGii)-zbe&mylemgf)cﬁtﬁn@am IFROPLIP EAred by
:E;}g?ggst g?e gﬂ%}émi%x%%'t%%l”%@-%oﬂﬂﬁ&y-ﬂ&oﬁ%ﬁémﬁdr ug with the
cyclohexyl- -carbonyloxymethyl; 1- cyclohexyl carbonyloxyethyl,
 cyclohexyloxy-carbonyloxymethyl; 1- cyclohexyloxy-
carbonyloxyethyl; (4d-tetrahydropyranyloxy):

15 carbonyloxymethyl; 1-(4-
tetrahydropyranyloxy)carbonyloxyethyl;
(4—tetrahydropyranyl)carbonylbxyméthyl; and
1—(4—tetrahydropyrany1)carbonyloxyethyl).

26 Further suitable prodrug forms include phosphonate and
glycolate salts. 1In particular, hydroxy groups (-OH), can
‘be made into phosphonaté_prodrugs by reaction with
:chlorodibenzyiphosphite, followed by hydrogenation, to form
a phosphonate group -0-P(=0) (OH)2. Such a group can be
25 .cleared by phosphotase enzymes dﬁring metabolism tolyield _
the active drug with the hydroxy group.

Also, some prodrugs are activated enzymatically to yield the
active compbund, or a compound which, upon further chemical
30 reaction, yields the active compound. For example, the
. prodrug may be a sugar derivative or -other gly0081de

conjugate, or may be ‘an amino acid ester- der;vatlve.”



Al so, sone prodrugs are activated enzymatically to yield the active
conpound, or a conmpound which, upon further chenical 39a[§8&t088. Yields
t he active caonpound. For exanple, the prodrug may be a sugar derivative or
ot her QM6 conj ugate, or may be an anino acid est FCHEPPYURYe. 3
August 2006 WD 02/36576 PCT/ GBA /04729 27 Acronyns For conveni ence, many
chenical noieties are represented using well-known abbreviations,
including but not limted to, nethyl (&&), ethyl (Et), n-propyl (nPr),

i so-propyl 5 (iPr), n-butyl (nBu), tert-butyl (tBu), n-hexyl (nHex),

cycl ohexyhceoehigms, phenyl (Ph)-, biphenyl ~biPh), benzyl (Bn), naphthyl

(naph), nethoxy iN@C»,, et hoxy (EtQ). hen ( | (Ac) 10
For conveRP&nean ﬁ&ﬁ$n€ﬁemmﬁﬁ9<§§ﬁﬁiﬁ?s;%ﬁ%??%%ﬁégé%tﬁﬁsggégﬁgg§e|| known
ahbr evi at {gisg WedlUdinegmWbbvidnidres, includtimgnott (MOHL imétkdnol

(EtOH), - i so-propanaql (i-Pr , | ethyl ket MEK) , et her .or diethyl
et her (Et 29y, megbarl VdE%%deﬂﬁéﬁ%ﬂﬁEP%#EXﬁaﬂ@gfgﬁtﬁﬁpeﬁgogﬁﬂoride, 15
DCM) , st ri f(l; e 0agrij Aci GHUNFA) teft-Bityl f ceBmy de-hékF), (nHek)ahydr of uran
(THF), and di met hyl sul'f oxi de (DVSQ) . ﬁznthesis Ci_ oung o&ﬁthe i nvention
can be sysyedshssylpyciarimhbepyl 26Phb iguehery ggpég Sf’ "e¥1are given
bél ow. So yngﬂﬁﬁi r O B S8Ry | (MYOROEERbxye(ERD),, bendedzl Chem
1993, SGWEEQOZ - éh{% fﬁ%ﬁi?nherei% pﬁcofﬁoratedyb; regerence: In
general , dBzdy strsb dagete B hesis of these conmpounds 25 is the

addition/insertion of hydrazine, thus providing-the adjacent nitrogen ring

atons in the central noiety. This addition of hydrazine is acconplished in
par t ilful arffdyy convenience, many chemical compounds are represented

using well known abbreviatibns, including but not limited
to, methanol (MeOH), ethanol (EtOH), iso-propanol (i-PrOH),
methyl ethyl ketone (MEK), ether or diethyl ether (Et;0),
acetic acid'(ACOH), dichloromethane (methylene chloride,
15 DCM), trifluoroacetic 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
routes 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 hydfazipe, thus providing- the

5djacent 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 fotmed aromatic ring (represented by -A-B-) is usually
derivatised before the routes shown below, and.starting
materials with the desiréd structure and'substituent,pattern

are eithér3commercially available or readily synthesised.



ring insertion step in the routes exenplified bel ow. 30 The fornmed aronmatic
ring (represented by -A-B-) is usually derivatised befppggidieopeut es shown

bel ow, Wg /§§5%t' ng materials with-the desired struct urp?ﬁggoﬁ %ﬁ&l t uent
e

pattern “are elther commercially available or readily s SI'S 3 August
2006 WD 02/ 36576 PCT/ GBO /04729 28 Route 2 exenpllfles a strategy where
the daromatic ring is already substituted at the begi nning of the synthesis:
route. The route illustrated | eads to:%%npounds where RNis H The 5
possi bl e substituents at this position can be added by the use of an
appropr|aB@uéﬁegt?69@PﬂéfWP§hasﬁﬁmﬁﬂQ9¥eﬂhﬁ?%wﬁh%o%ﬁﬁ$?5h§ TEQPt hEr

derivatisghi-@Rq9f shb%tgrt%éa e %é?%dgfn&ﬁ{%fﬂ&ﬂ tHO SYhtHEENE Boudei ety
.of conventional "nethods, sone of which " are iTlustrated in 'Further

derivatisation steps'. Route 1 Part 1: Synthesis of 2-arylindan-1, 3-di ones

0 A)! Nape Ate ?1111%'% dd Neddyt%%?rﬂéo&?dé‘%h&fec | gsl gol ugihen of

pht hal i de or equivale and the aromatic al dehyde (0.1
mol ) Bn apnssubde S@bsmmﬂﬂﬁmﬂs(&K)Uh%seﬁmﬁkﬁigmp¢@@|b@a@éd€90bﬁiFhﬂas

i) mieRar sroo AT (o SR B g BB oRe o Lo
sol ution w&mdnhannMEated to gentle reflux for cooled to room

tenperature and poured onto water (500 m). The nlxture was washed with
ether (5 x 100 m)

Further derivatisation of the groups on Rc can be carried
io 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
l ﬂo + HO - | NaOMe - ) . Ar
. B
B

-0
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 méthanol (50 ml) and ethylpropionate (50 ml) was added a
solutioh 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.



and the aqueous | ayer acidified with acetic acid and the solid filtered
off. This was then used crude in the next 25 stage. 336,5(\%5@; 8&06 WO

021365 Q /04729 29 Part 2: Reaction of 2 aryli ones with
hydr az%g%%ate 00 A*A)~"" NH NA B NPCR?EB%’Q?G?peny on
of 2-arylindan-1,3-dione (20 mmol) in hydrazi ne 5 nonohydrate (40 m) was
heated to reflux for 4 h., cooled and the product filtered off. The solid
was washed with ethanol. Route 2 02H N2 BOCOCI NHCOL3u' a) n- BuU NHCOBU!
(XOve Et3N/ Dioxan Ore b) C02 Ov CO2H 02Me R' a) FICI | H2O I H+ 1-1z |
| 1o~ b) Rawtp2: Reamsdan-mf Qrranyigigien-Tndi-Fme)with hygsamimse co2ve 0 0

aqNaCH HZN!er%tHZO NH NH OO R N

0
NzH‘ .

Ar

A suspension of 2-arylindan-1,3-dione (20 mmol) in hydrazine
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

| oM
C[NHZ Bu'COC! ©:NHC°B"' 2) n-Buli NHCOBY'
2
ome FEbN / Dioxan ~oMe b)CO, - oMe
CO,H O,Me R
a) HCI/H,0 @i' W ' = @

b) NaNO, / Kl OMe MeOH OMe Cut/ Et?N I Pd(PPh,),Cl,

----- ' CO,Me

10

Pivaloyl chloride (120g, lmol) was added dropwise at ambient
temperature to a stirred solution of 2—methexyaniline (123g,
lmol) and triethylamine (1llg, 1l.1lmol) in 1,4edioxane
15 (1200ml)., the mixture.wae stirred at ambient temperature for:
- 2 hours, then it was poured 1nto water (3000ml). .The,
product was extracted into ethyl acetate (3 x 300ml),_then

the . comblned extracts were drled (Mgsoq) and the solvents



Ove 0 Meo MO Ir 10 Pival oyl chloride (120g, Inol) was added dropw se at
anbient tenperature to a stirred solution of 2-nethoxyaRikisteobd239,

| mol ) triethyl:amne (111g, 1.1nol) in 1, 4-di oxane 15 t he
MXtury&/ﬁﬁl‘r’@%rred at anbient tenperature for 2 hours, éﬁ&%y"@as pour ed
into water (3000m ). The. product was extracted into.ethyl acetate (3 x.
300m ), then the conbined extracts were dried (MyS04) and the solvents 3
August 2006 WD 02/ 36576 PCT/ GBO1/ 04729950 were renmoved in vacuo to give

AT- (2- met hoxyphenyl ) pi val am de (198g; 969 as a |lownelting solid which
was used WetRodemorgd Hadr YAUT iteatdiste N R-mathoxyphenyllrivaidasidei on in

hexane; 2 .0.9%270l wARad ; {1S; | ; L to-a
stirred sgﬁglegéng%%?ods(\?%& hoxy%ﬁ%@%&ﬁ%%ﬁﬁ%%ﬁﬁ&8‘?”15%%% ) in

t et r ahydr Stather pyorHicatiomd xt ure was allowed to warmto anbi ent
tenperature, stirred for a further 2 hours, then it 10 was added to a

| ar ge excess of crushed solid carbon dioxide. The m xture was allowed to
war m 6o ambBatylidiberam uile,6M8 Mo ltdirast Hilrohiexare d 2000h} ) 0wd2matYledaand
the tetrahydrofuran was r ved,in vacug. The resulting soljd was

col | ect ed 3ged dropstiss, i A9 &F ridhGda shidhirred stweian 15

met hoxy- 2 w(?mnmm&mm@alﬁmw (2P, €g 50| #33mB) PLin1l7- 120"C
Concentration of the |iquor (ﬁ)lmel ded a second crop (2.6y;, 8%.. Astirred
m xture oftedrabmegiiras veitnldobdiiainl daine Mrg 2allowedBaparmnto7M

hydr ochl o, ;200 BBt RS, NAAEEd for a further 2 hours, then it

10 ﬁas 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-pivalamidobehzoic 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—inalamidobenzoic'acid

20 {(20g, 0.08mol) and 7M hydrochloric acid (280ml) was heated
under reflux for 2 hours. then cooled to O‘l’C. A solution of
sodium nitrite.(5.8g, 0.09mol) in water (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, 0.1limol)

25 in water (39ml) wasladded 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 écetate (3 x
300ml), the combined extracts were washed with 20% aqueous
sodium thiosulphate solution '(.3 x 300ml), then they were

30 dried (MgSO4) and the solvent Was_ rem_oved in Vacuo' to leave
' 2-iodo-3-methoxybenzoic acid (13g, 58%) as a solid, m.pt.

142-146°C.



under reflux for 2 hours then cooled to OOC. A solution of sodium
nitrite.-(5.8g, 0.0'9nol) in water (46m ) was added dﬁPRM@@§2§é6<5*C1 t he
m xt ur jrred at 0-5*C for 2 hours, then a soluti SSi um

i odi desv(‘%’?%é?é 0.11nol) 25 in water (39n) was added dr 3%3&(‘2%0@?%%- 50C. The
stirred mxture was heated at 70-80*C for 2 hours then cooled in ice. The
product was extracted into ethyl acetate (3.x 300m ), the conbined :
extracts were. washed with 20% aqueous 31sodi um t hi osul phate sol ution (3 x

300m ), then they were 30 dried (MySO4) and the solvent was renoved in
vacuo to Reabirred| pdstargephorybesipoiBcredhexyismzagyacid al20g,i d, m pt.

142 1460 G749 20060Y0:09) FER10PCTAGIAY Q472831 aAGLigpd mxture

of 2-i odo- 3- net Zoi c aci repar e na nmanner
simlar tabowal,dwethebed (306wd), amel lcamsient3Gidd sanploonicedaid ed

sul phuric,qcidy ( d r. ref | for. 8 hour ooled to 5
anbi ent té%p%'g]é% uréggghéa\gggeg%?tg%mé;égﬁ%ﬁ§6m%.ho%nres’ pcroood][sﬁcq S extracted
i nt o 8i chambberthésmpefatureOamd) added teomatred E@&00mc)s. welllee washed wit h.

5% aqueo Lum__hy i lut.ion,. Xx..500 t hy t25¥ re dried
(MyS04) ﬁ§8€%g g%?v§%¥§ﬁgée e&B&Saa#%akﬁﬁﬁT4Eﬁ%ﬂ%u33kﬁ Ol o dd' 0
3- met hoxybemkzbaed €xk8ragtsd@¥reawashed wdthmid .adqfedis Godille
appropriatel,y sulstityted phenyl a l.ene (0. 063nol ) was ., added at "anbi ent
t enper at %dﬁﬂﬁ% ean’iBS&f?Rp ggaxsl?’ﬁm r_é:g}ed& ?%??Ypfwec‘ifprfé‘?’(e}c} M d
(0.1g, 6.aRanmehe, sddvens( waispRemovielo gphivRiraldadivd Indtijchrlidsle
(0.438, 6. 3mmol ), and net hyl 2-iodo- 3-nethoxybenzoate (18.5g, 0.063nol)
~in tiPet hgtmethexybebapptet HA 8riSe uddBlasissta recddid,atm othi 8- 6¥Cper at ur e
for 72 hours, then it was added to 5M
The appropriately substituted phenylacetylene (0.063mol) was
‘added at ambient temperaturé under nitrogen to a stirred
solution of copper(I) iodide (0.lg, 6.3mmol),.
15 bis(triphenylphosphine)palladium(II) dichloride (0.43g,
6.3mmol), and methyl 2—iodo~3-metthybenzoate (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
L methyl 3-methogyj24(substituted phenylethynyl)benzoate which
was used without purification. )

25 A mixture of the crude 3—me£hoxy~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 carbofiate solutiopn (2000ml),
thén they were dried (MgS04) and'the solvent was remqved.in'
vacuo to give 4~methoxy—3-(substituted benzylidené)phthalide
which was used without purificatibn.. |



hydrochl oric acid (1000m .). The product was extracted into 20 et hyl
acetate (3 x 400m ), theconbined extracts were dried t he
sol veng % ved in vacuo to give the nethyl 3- neth (g@ %tltuted
phenylgﬁ ?%V'? enzoate which was used w t hout purlflca m xt ure
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 3%enperature and acidified by the
addi tion of concentrated sul phuric acid. The product was 30 extracted into
ether (3.x 500m ), the conbined extracts were washed wth 10% aqueous
sodi um cag hongt 6 SObHT LAY (20001 o SR e e dofeg (MISON) and' the
sol vent was Tefoved. 0X substituted
benzyl|ddm@nphlhdendepthadhdnadldsedamdihxﬁrqnmné|h¥dra¢6 883Auglist 2006

WO 02/ 36576 PCT/ 729 f
4- et hoxy %S(léﬁﬁngl é Igg%%f]llxi ? ne) peft(ﬁnté F"%zfg? %% Y’t da“a'tlfjr%e hydr at e
(83 d) wempheatadeund@her eblsnwltﬁmg Sdidud swatdtemhmd:’eetitbyanbl ent 5
tenperatu The,resul ti coIIect ation ed wel |
i th et hafo EARGL ARy oHeFR SR as b SLH RSN SFiedntBRACHERES
substltutgpﬁeothéhaegﬁagmtb@mpdmmd n the startlng 10 material can be
altered as appropriate. Route 3 0 0 A NaCP(CNb)Z A LHWDS/ THF 0 10 Ar COR"
B, 1 ) OHB Ow

The substitution of the aromatic ring in the starting

10 material can be altered as appropriate.

Route 3
A A
NaOP(OMe)z LHMDS / THE
B 0o Arcor"'
B P,OMe
O “~OMe
0
H,NNH, H,0 A o
N
B N
R SAr

15 ‘ _ . o
Dimethyl phosphite (1lg, 0.lmol) then 2-formylbenzoic acid

(10. Slg, 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 température for 30 minutes, then it was
.quenched by the addition of methanesulphonid acid (10.e6q,
0.11 mol). The methanol was removed in vacuo, the residue
‘was partitioned between dichloromethane (200ml) and water
(50m1),-then the dichloromethane . Sdlutidn was washed with

25 water (2 x 50ml) and dried (MgSOd The solvent was removed
-1n vacuo to leave dlmethyl 3—oxobenzo[c]furan—1— "
ylphosphonate or equlvalent o



Oe 00 AH2NNH2.H20 ANH O Is NBB RLI AM4r RRIL' A 15 Di net hyl
phosphite (11g, 0.1nol) then-2-fornyl benzoic acid (10. ) or

equi val ent were added dropwi se at OOC under nitrogen fg&%m§$?@%gg sol ution
of sodMMPHSHoxi de [from sodium (2.3g) in methanol (8EHYFBOYYMES xture
was 20 stirred at ambient tenperature for 30 mnutes, then it was quenched
by the addition of nethanesul phonic acid (10.6g,, 0.11 nol). The net hanol
was renoved in vacuo, the residue was Partitioned between dichl oronet hane
(200m ) and water (50m ), then the dichloronethane solution was washed
with 25. water (2 x 50m ) and dried (MyS04) The solvent was renmoved in

t di met hyl .3- axpbe: f o] - hosph i val ent .
S August 2eshiuioler sty R R 04 L88 SarHE POR BAr REYEREEa, Pald a2 e
(1M sol ut (0B 3BRAGX HAES 'adeRiE ,drébwﬁs?émaeﬁaﬁieéﬁgiéndaepmhsec upgdes

nitrogen at -78'C'to a stirred solution of dinet 3-oxobenzo(c]furan-1 5
y| phosphositieregy scd w33 |9f alinefthyhl Irexobenzel chhygapfrdran (300n),

then t.he m r d- stir A or..1 propriate aryl
a. 1ky ket@%ﬁtg%s?’&%%rﬁﬁ) gﬁ' 2%6%%?‘“@(1); 6IT:1CX g{r}g(’%égﬂgt ??’r ed at -78*C for 1
hour, al | tetdahydmrfodan 03N 0nhlen themakhgueihshedebyashetirred at -

78°C for 1 hour. The appropriate aryl alkyl ketone

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

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

- 10 addition of an excess of saturated aqueous ammonium chloride
solution. The aqueous phase was sepérated and shaken with
dichloromethane (100ml),-then the combined organic solutions
were dried (MgSO4) and the solvents were removed in vacuo._
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-(a-alkylarylidene)phthalide (0.01%mol) ox

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

air-dried to give the desired compound.

25 Further Derivatisation

(2) Demethylation of 4~(methoxybenzyl)~1(2H)—phthalazihones

' BBr,

Y

CH,Cl,

OMe




10 addition of An excess of saturated aqueous anmoni um chloride solution.
The aqueous phase was separated and shaken with dlchlqggg%kﬂg A6 (100N ),
then the conbi ned organic solutions were dried (MgSO) e solvents
vere r ¥BOHIPSTh vacuo. The residue was triturated with BHGRY WP ) and
the 15 resulting solid was collected by filtration and air-dried to give
3-(a-al kyl aryli dene) pht hal i de or equi val ent which was wused w thout further .
purification. A mxture of 3-(a-al kyl addl i dene)phthalide (0.019nol) or 20
equi val ent and hydrazi ne hydrate (20m ) was heated under reflux for 18
hours then. cooled to OOC. The resulting solid was collected by

filtrat hed th t desi red
compound. Foc* FEFERERS BRI bt F8 NBATOAY AR e G rote of'e fesire
4- - ~( et hegbeazent) {0( 2Hy; pht.l6sl aitloll()nem d\ioh]]or‘émetlhat\ﬂe (TG 2 'H O

3 August 06 WD 02/36576 PCT/ GB01/04729 34 To a nsion. of th
net hoxybeﬁ%?FShPhEFSSFHoﬁg &P O EEH . afgadc%% rﬁfbf of

di chl gr omgbhaRet£BbFbhidendar dRich]eg@metiharzo N IV el U €. Nvaﬁm@:dﬂed a
solution of 5 boron tribromde in dlchloroneth

. The mi xt'&pe %§tﬁ€8t #ast epdedukor drBah £ %&raﬁ%ﬂ%%%“&ﬂ%r%%d. um
hydr oxi de; hEB8%0d2ufl hylrbkiie0 QDY ;,C ANEN) Werthe r@f@a@ﬁc angyéhewagueous
| ayer acidified (HO) and the solid filtered off..
removed and the aqueous layer acidified (HCl) and the SOlld
filtered off.
10
(b} Derivatisation of 4-(aminobenzyl)-1(2H)-phthalazinones

A

To a'stirred solution of the aminobenzylphthalazinone 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 drdpwise the
électrophile (2.4 mmol) . The mixture was then heated to
1reflﬁx for 2 h, cooled and poured onto water (100 ml)' The
solid was then flltered of and washed with water and ethanol'
before drying in vacuo.
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:



.(b) Derivatisation of 4-(am nobenzyl)-1(2H)-phthal azinones H A ,HANH
NFEr-X. 1 N -HI ~ "14 NNHR 2. To a stirred sphysipogé the
aninobenz&k&hthalazinone or equivalent (0.6 g; 2.4 nnolk and triethyl am ne
(0.24 WORST615 nmpl) in 1,4-dioxan (50 M) was added EFE/GRELAT?Pe

el ectrophile (?.4 mmol ).' The m xture was then heated to reflux for 2 h,
cool ed and poured on to water (100 m). The solid was then filtered

of . and. waghed wi th water and ethanol 3¥®fore drying in vacuo. 20 (c)

Acyl ation of hydroxybenzyl pht hal azi nones The acylation is generally carried
out by the Addition of the appropriate acid chloride to the hydroxybenzyl
25 pht hal gzi none under suitable conditions. Exanples of this are given

. bel ow. S(Aﬁgust 2006 WD 02/ 36576 PCT/ GB01/04729 35 MH A HNNAcCI N
0 CH3 OH To a stirred solution of the hydroxgybenzyl pht hazi none or -~

AcCl

OH

- 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
heéted 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.

(i)

on 4FCsH.coc

A stirred éuspension of the hydroxybenzylphthalazinone (1.36
15 g; 5.41 mmol), triethylamine (0.61 g; 6.00 mmol) and 4- '

‘fluorobenzoyl chloride (0.86_g; 5.41 mmol) in dry 1,4-dioxan

{50 ml) was héated under reflux, with the exclusion of

mbisture {CaCly), 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. '



5 equivalent (e.g. 164) (0.7 g; 2.79 mmol) and triethylamne (0.28 g; 2.79

nmml) in 1,4-dioxan (40 m) was added dropw se aCthﬂAﬁBLQ&h@G (0.2 m;

2.79 mmol). The mxture was then heated to reflux for % |l ed and

pour ed WPHERA er (100 n). The solid was then filtere ng} ﬁﬁshed Wi th

water 10 and et hanol before drying in vacuo. (ii) 0.0 AA NH I N H

B14NB NF -F-CH4COC 0 OH 0O A stirred suspension of the

hydr oxybenzyl pht hal Azi none (1.36 15 ¢g365.41 mmol), triethylamne (0.61 g;

6.00 mmol) and 4 fluorobenzoyl chloride (0.86.g; 5.41 mmol) in

dry.1,4-dioxan (50 m) was heated under reflux, with the exclusion of'

noi sture (CaCl2), for 2 h and cooled to roomtenperature. The reaction

~m xture was {pepn poured onto water (250 m) and 20 the solid filtered off.

- The crude SO|Id was then boiled in cycl ohexane (10 m ), cool ed and

filtered off. 3 August 2006 WO 02/36576 PCTI GB 1/04729 36 00 AA VYH

N, H NAO BAANIQOH O ICH3 5 A stirred su '
hydr oxybenzyl pht h Iaﬂﬁnone (0.70 g; 2.79 nnk

' DA N 2. 79 nm)I)AcCI

)] oﬁ eqU|vaIent

X

0~ “CH,

5 A stirred suspension of hydroxybenzylphthalazinone (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
(CaCl,), 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)

OCORE

15

The appropriate acid chloride (0.24mmol) was. added to a
stirred solution of 4—(3¥hydroxybenzyl)phthalazin¥1(ZH)rone
(50mg, 0.2mme1) or equivalent and triethylamine. (33ul) in
20 1,4-dioxane (0 5ml) and the mixture was stirred at ambient
temperature whilst the progress of the reaction was
3mon1tored by tlc. 1In some cases heating under reflux was
necessary to force the reaction to proceed to completlon

Once the reaction was complete, the mixture was diluted with




and acetylchloride (0.2 m; 2.79 mmol) in dry 1,4-dioxan (40 m) was
heated to reflux, with the exclusion of noisture (CaC@gA fQbodeh and
C°°|edy§§$ﬂﬁ$ tenperature. The 10 reaction m xture was %§k¢g§g§% onto
wat er ggand the solid filtered off. (iv) 0. O ] Al NH
B N OH OCOR~ 15 The appropriate acid chloride (0. 24. mol ) was
added to a stirred solution of 4-(3-hydroxybenzyl)phthal azi n-1(2H)-one
(50ng, 0.2mmol) or equivalent and trie3hylam ne. (331LI) in 20 1, 4-di oxane

(0.5m) and the m xture was stirred at anbient tenperature whilst the
progr ess i@fe L@ dreanid arhavasrodmat t waedekyratcted| intonretbidegchréateng under

refl ux was necessary to force.the [eactlon | etion. Once

the reactihén s admyIat evaehed i ktr 82 uradé@ugéggﬁﬁghggd%ggﬁst 2006 WD

02/ 36576 G4 GRQ 1QMAZ ST andednieadr (Hog05he tpinexdubhemaglmnta@aéd into

ethyl acetate. The extract S was d w th satur d di um
V?ﬁ/gé@ﬁ} UEHERSt RB’-’%S?E(& %\I\éq'% the

chIor|derﬂﬂﬂYﬂ¢cﬁﬁaﬁ€CH?red vent renoved in
vacug dﬁ?&éﬁ“@¥@érPurTﬁeeﬁuiﬂfﬂbaﬁlbhewﬁsreaum&ed.@m&ewnaThe
purlflcatlo

was carried out via B rative scal,e HPLC on a G lson LC
using a J@m&ﬁaritnﬁmaﬁ@glﬁpH?L@eﬁﬁsFs Apseng LIS M9 §Padi ent el ution

bet veen aquegs:b4EAbHY @8RBGS ap! @18NEoaeRONIsig grarlietitialetion’
between aqueous trifluoroacetic acid and acetonitrile as

eluents.

10 o '
(d) Derivatisation of 3~ (aminobenzyl) -1 (2H) phthalazinones

(1) | :

>

f) NH | NH
N ArNCO _ N

e}

B

To a stirred solution of the aminobenzylphthalazinone (160)
15 (1.00 g; 40 mmdl) or equivalent in dry 1,4-dioxan (25 ml) at

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

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

temperature and the solid filtered off.



10 (d) Derivatis'ation of 3-(am nobenzyl)-1(2H)phthal azi nones M A NH A NH
Il ":;NAX~,NCON BB'-Ar 0O NH2 To a stirred sol uti on A0f & 06
aninobenZﬁI ht hal azi none (160) 15 (1.00 g; 40 nmmmol) or € valent in dry
1, 4- di X& 2’?‘5?%6 m) at 400C was added the appropriate i sdt ﬁ?léo“(’%?o nmol ) .
The mxture was stirred for a further 2 h, cooled to room tenperature and
the solid filtered off. 3 August 2006 WO 02/36576 PCT/ GBOL/ 04729 38 (i)
0O OOAIX- NHOH MCN\ NH2 To a sBBrred solution of the

am nopht hal azi none (197)(1.00 .g; 2.97 mmol) or equivalent in acetonitrile
(25 mM) was 5 added diglycolic anhydride (0.35 g; 3.00 mml). The m xture
was stirr? it roomtenperature for 1 h, and the solid filtered off. The
crude solrd was dissolved in NaOH (10% 20 m) and filtered through
Celite. The aqueoys was then acidified and th@ solid filtered off. 10

(iii) . 0s_O__0 A
A

Yo CF |

N o B

B Z

MeCN -

L0 RS

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.lThe crude solid was dissolved in NaOH (10%; 20
ml) and filtered through'Celite. The aquéous was then '

acidified and the solid filtered off.

10
C(idd)
)
A rRcoci A NH
tilH — o |
'B % N Et;N / Dioxane B N '
NH, - NHCOR®
. 160

15 The appropriate acid chloride (0.2mmol) was added to a
stirred solution_of the aminobenzylphthalazinone 160 {(0.05
g, 0.2 mmol) or equivalent and triethylamine (33 pl) in 1,4~
dioxane-(O.S ml), the mixture Was stirred at ambiént
temperature for 18 hours, then it was diluted with water (10

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

Qater (5 ml) and dried in vacuo to give the required'amidé.



OO0 AR COCI ANHNH 14N Et3N | Dioxane Bi N1 1 B NH2 NHCORA 160 15
The appropriate acid chloride (0.2mml) was added to a 3 Rbddst 9o ol ution
of the am nobenzyl pht hal azi none 160 (0.05 g, 0.2 mml) or equival ent and
triet hWOM%36876(33 |) in 1,4- dioxane (0.5 m), the nixt BFL/GRIOEID e 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. nl)
and dried in vacuo to give the require&® am de. 3 August 2006 WD 02/ 36576
PCT/ GB01/ 04729 39 (iv) 00 ARNCOA NH N HI NDoxane BNNH2 R O
160 .5 A m xture of the am nobenzylphthal azi none 160 (0.5 gr. 2 nmol) or
equi val ent and 1, 4-dioxane (15 m) was stirred at anbient tenperature
until al l{iof the solid had dissolved (5- 15 minutes). The appropriate

i socyanate (2mol) was added, 10 the mi xture was stirred at anbient
tenperature for 2 hours, -
0 - o}
RNCO .
A *H N vn
N Dioxane N

>

Z

o

n :

A mixture of the aminobenzylphthalazinone 160 (0.5 g, 2
mmol) or equivalent and 1,4-dioxane (15 ml) was stirred at'_
ambient temperature until all of the solid had dissolved (5-
15 minutes). The appropriate isocyanate (2mmol) was added,

10 the mixture wés stirred at ambient temperature for 2 hours,
then it was allowed to stand at ambient temperature for 18
hours. The resulting'sdlid was collected by filtration,
washed well with water and dried in vacuo to give the
required ureido product.

15 _

(v) (a)

RSO,CI A

Pyridine B —

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‘(lolml), the stirred mixture
was heated under reflux for- 2 hours,.then it was diluted .

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



then it was allowed to stand at anbient tenperature for 18 hours. The
resulting solid was collected by filtration, washed we}h #idtPongt er and
dried iV to give the required ureido product. 15 A A
Rs02C1 O O, ) Pyridine BNNH2 S,R 0 "0 160 The é%’i?éﬁi’?‘gfg

sul phonyl chloride (1 mmol) was added to a 20 solution of the

am nobenzyl pht hal az.inone 160 (9.25 g, 1 mmol) or equivalent in pyridine
(10 M), the stirred mxture was heat 48 under reflux for-2 hours., then it
was diluted . wth water (200 m).. The resulting solid was collected by 3
August 20661 t ¥t 03h 366Z6heaTHEBL 1 NOLT29ader fanid datiiesh, i mesh@iP P | with

water and dried in vacuo to__give the requir sul phonam do product. (v)(b)
500 A\9¥Y?§%§%lr?qﬁﬁrﬁﬂ FUQP%?H?W}dﬂ %rodﬁ%t.

(v) (b)

o _
A " RSOCI A NH _
W - l |
BN Et,N / Dioxane g AN
H
: NH N___R
2 . //s\\
. ' o 0

160

The appropriate sulphonyl chloride (1 mmol) was added to a )
solution of the aminobenzylphthalazinone 160'(0.25 g, 1

10 mmol) or equiValent and triethylamine (0.1 g, 1 mmol) in
1, 4~-dioxane (10 ml), the stirred mixture was heated under
reflux for 2 hours, theh 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

20 To a stirred solution of 4—fludrobenzoylwch10ride (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-



N E¥N Dioxene BBH NH '"-:~z NI-1 S~"R I|i '":" 00 160 The appropriate
sul phonyl chloride (1 mmol) m?g ggded'aolg solytlon oﬁ;é st 2006

am nob al azi none 160 - g, nmo or equi _

triet hWéﬂ‘ﬁ@FO 1 g, 1 mol) in 1,4-dioxane (10 m), t "gﬁ%’@gg’ m xture
was heated under reflux for 2 hours, then it was diluted with water (200
m). The resulting solid was collected by filtration, washed well with
water and dried in vacuo to give the refiiired 15 sul phonani do product. (e)
Synthesis of 227 0 NH NH 4-F-CACOC N "N NNH2 HF 20 To a stirred

sol ution aththflaminbeazbyl5¢hyor$ de7 (MiHe) ) otOeaﬁlgalénQZ mﬁ%;hlnggﬁi

1, 4-di oxa d triethyl am ne nmo an
aninobenz3fﬁgqh gué?aéﬁg%:§€&¥027§%% %P %é%i?@ﬂ??é @?lsﬁHFﬁala2|none
(1.50 g;. 5(GCImml Eoar 29(1|U|a\tﬁi etoletheonipdon eensrdieated ferefl ux, wth

f or h and cool ed to room
Egﬁp:?;L3?;Oq%$kpﬁnﬁf§éhre was é%en poured onto water (250 ml) and the

5 solid filtered off.

(f) Synthesis of 239

| y

BBr; in DCM 2N

‘ OMe O OMe
_ OH

Y

To a stirred suspension of the benzyloxymethoxy-

10  benzylphthalazinone (187)(5.00 g; 13.0 mmol) in
dichioromethane (11.5 ml) was added, under nitrogen, a
solution of boron tribromide in dichloromethane (L.O0 M
solutlon, 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.



reaction m xture was then poured onto mater (250 M) and the 5 solid
flltered off. (f) Synthesis of 239 0 O NH NH N BBr3 iqip Pode M OH

a stirred suspension of the benzyl oxymethoxy- 10 benzyl pht hal azi none
(187)(5“'9(92@65713 0 nmol) in dichloromethane (11.5 m) *&d/ 4" Punder
nitrogen, a solution of boron tribromde in dichloromethane (1.0 M
solution; 4.4 m; 4.40 mml). The reaction m xture was then heated under
re -flux for 24 h, cooled to roomtenpedature and 15 poured into ice/water
(250 mM). The m xture was then basified by the addition of solid sodium
hydr oxi de and $hethesfanbf Payer renoved. The aqueous | ayer was then washed
with dichloronmethane (3 x 50.m) and acidified wwth concentrated HCl. The
solid was filtered off, washed with. 20 water and air-dried. 3 August 2006
WD 02/ 36576 PCT/ GB01/ 04729 42 (g) Synthesis of 247 O0 NH NH iN
BBr3inDCM ( / ~N 1 \ Qw \ OH F F A stirred suspgnsion of the. starting .

met hoxy- - conpound (2413

BB in DCM

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 reéction
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
HCl..The solid was filtered off, washed with water and aixr-
dried.
15 |
(h) Synthesis of 277

A solution of the carboxylic acid (276) (8g, 0.028mol) in

20 dichlorbmethane (240ml) was added dropwise at ambient
temperature to a stlrred mixture of dlcyclohexylcarbodllmlde
'(5 8g, 0. 028mol), 4- (dlmethylamlno)pyrldlne (0.2g, . _
0. 0014mol), methanol (0. 92g, 0.028mol) and dichloromethane



.5 "(1.50 g; 5.27 mmol) in a solution of boron tribromde in

di chl oronmet hane (1.0 M solution; 12 nf; 12.00 mmol) was ,heatsshd 0 reflux
for 8 h under nitrogen. The reaction mxture was then cooled to room

t enper MQO368Td poured into ice/water (250 m). The ni RETUGBOHAL2Y hen
basified by the 10 addition of solid sodi um hydroxi de and the organic |ayer
renoved. The aqueous | ayer was then washed with dichloronethane (3 x 50
m) and acidified wth concentrated HCh3 The solid was filtered off,
washed with water and air- dried. 15 (h) Synthesis of. 277 0 0 | NH

Ve CHI DCCl [ | i | Yt i hectpekaxyriec acid
(276) (8g, %%ng%%ﬁgoﬂl%éﬁfgr%yﬁgﬁ?%g4%%&?%§ngdggd@§ r O)S\)/?A'rse at

anbi ent t efperd lreuts andt filbdradxt uFbeofidteycrakexyrearBsiirtnivdsh
(5.8g, 0.028 4- (di neth } NO) I di 2 I t hano
(0. 92g, '0.%‘2‘%%%’5”&%‘&“%’?%hl‘%{?g‘ﬁiefhagéésg 385&?92888 9\6/1\%91%%?%6)5’?%@? |
PCT/ GBO1/ 04dmSidéd 4d4Qnthe sbkwmenhewabxremevedsigt vacee.at Thebixesidue
tenperature for. 18 houts, and, filt . .yhe fil | th
dichlo?oné?%%ﬁ@l%%%%€1Y%EPhSQFFFt#gpgeﬁ%g'méé i%gé?%gggg?%%§¥%§ﬁﬁgﬁ%4the
sol vent Waga s epduedednbyaciibtribéongsictiee thewashdirkafleiitiatet vas
(1000m ), the resultjn recipi,tate was renpve filt i hen the
et her eal fWFFF%@eWhéé gﬁggﬁébg%iFﬁuggpﬁrgpéﬁughgggﬁgggaﬁég%dﬂkté :
hyor ogencaggppai 6n 3200k (488mhydrbchVoridr achidor(i4@Oadi)g (et ), wat er
(400ml) and saturated aqueous sodium chloride solution |
10 (400ml) . The solution was dried (MgSO4) and the solvent was

‘removed in vacuo to give 277.

(i) Synthesis of 278 )

o]

| O NH  PhNH,/DCCI
| |
N DMAP

i COH

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

15

dichloromethane (90ml) was added dropwise at ambient
-temperature to a stirred mixture of d;cyclohexylcarbodiimide

20 (2.2q, 0.01mol), 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
(iOSml), the filtrate and washings were combined and the

25 solvent was removed in vacuo. The residue was diluted with
éther (375ml), the resulting precipitate was removed by
filtration, then fhe ethereal filtrate was washed with
saturated agueous sodium hydrogencarbdnate solution (150m;){.
1.5M-hydr00hloric.acid_(150ml); water (150ml) and saturated

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

.~ dried (MgSO4) and the solvent was removed in vacuo to give



(400m ) and saturated aqueous sodium chloride solution 10 (400m ) The
solution was dried (MyS04) and the sol vent was rennvedgA@mgagumsto gi ve
277 (i nthe5|s of 278 0 0 NH PhNH21 DCCl NH | | N N

15 A sol ution of the carboxylic acid 6’5?6‘530(1@67290 0lnol)
Ln dlchloronethane (90mM ) was added dropw se at anbient tenperature toa.
stirred m xture of dicycl ohexyl carbodiimde 20 (2.2g, 0.01nol),
4- (di met hyl am no) pyridine (0.08gr O0.5m#4), aniline (0.9g, O dnol) and
di chl oronet hane (15m ) then the mxture was stirred at anbient tenperature
for 18 howsand filtered. The filter cake was washed w th dichl oronet hane
(105m ), the filtrate and washi ngs were conbi ned and the 25 sol vent
was-renoved in vacuo. The residue was diluted with ether (375m), the
resul ting pjpcp@fjﬁi@1§@§1bﬂn@feﬂ90y filtration, then the ethereal
filtrate was washed wth saturated aqueous sodlun1hydrogencarbonate
solution (150m ), 1.5M hydrochl amjee acid (150m ), water (150m ) and :
saturated 30. &yueous sodiu | ori de sol ufi on (150m ). The sol uti on was
dried (NUSO4\‘a]n t he sologe S renp q vacuo—to i ve 3 August 2006
WD 02/ 3657f PO/ G/ 04729 44 .
Et,N / Dioxane

NH

’O

NH,

o

 3—Chloromethy;benzoyl chloride (0.56g, 3mmol) was added to a
"stirred solution of 197 (1g, 3mmol)-ahd_triethylamine
10 (0.4mi) in 1,4-dioxane (50ml), the mixture was stirred at
ambient temperature for 2 hours,'then it was diluted with
7water (100ml) . The product was extracted into ethyl acetate
(3 x 50ml), the combined extracts were dried (Mgso4) and the
solvent was removed in vacuo. The residue was triturated
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 resulting solid
_ was cpllécted by filtration and diied-in Vacuo to give 3~
(chloromethyl)—NL[2~mofpholino—5—(l—oxophthalazih—4—



278. (j) Derivitisation of 197 0 C1-6C1 0 NCCO-dIHN H N.4 NE~-N
Doxane N O NH2 NH CL N) N 00197 L".." 0O M R"'R Nigthyddskgo®s | oxane

INHR 141 NO~N R112 NH N *- 5 3- Chl or onret hyl chlorlde
(0. 569,W§r?ﬁ‘3f5)76was added to a stirred solution of 197 (E%T’Egﬁféﬁ%

and.triethylamne 10 (0.4m) in 1, 4-di oxane (50m ), the m xture was stirred
at anbient tenperature for 2 hours, then it was diluted with water -
(100m ). The product was extracted into4thyl acetate (3 x 50m), the

conbi ned extracts were dried (MyS04) and the solvent was.renoved in vacuo.
The resi duglmashyili) pheatydd bEfzamitde hdt. 329 ,ud0S ) (56 M )solrhd hotpsol ution
was' filtered ﬁCEIIte) cycl ohexane (50 m) was added, and the.m xture was
al | oned t 01&dot2€acCanbi ent tenperature. The resulting solid

A nixture of 3-(chloromethyl)-N-{[2-morpholino-5-(1-

5 oxophthalazin-4-ylmethyl)phenyl]benzamide (0.66g, 1.35mmol),
the appropriate amine (27mmol) and 1,4-di6&ane (50ml) was
heated under reflux for 2 hours, cdoled.to ambient
temperature and diluted with water (100ml) to precipitate a
sticky solid. The aqueous layer was removed by decantation

10 and the residual solid was extracted into ethyl acetate (3 x
'S0ml) . The combined extracts were washed with water (50ml),
dried (MgS0,), then the solvent was removed in vacuo. The

| residue-was triturated with hot toluene (50 ml), the hot
solution was separated by decantation from insoluble

15 materlal, cyclohexane (50 ml) was added, and the mixture was
allowed to 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,),CI
Et,N / Dioxane
NH, | NHCO(CH,),CI
N/\' . N
.L\v/o -L\v,o
197 265

25 4-Chlorobutyryl chloride (1.26g, 8.9mmol) was added to a
stirred solution bf 197 (3g, 8.9mmol) and triethylamine
(0.9g, 8.9mmol) in 1,4-dioxane '(50ml), the mixture was
,stlrred at amblent temperature for 2 hours, then it was
diluted with water. (100ml),_cau51ng a sticky semisolid to



in vacuo to give 3- was. collected by filtration and dried
. (chl oromet hyl ) - N-[ 2- nor phol i no- 5- (| - oxopht . hal azi n- 4- ?ifzoms

August 02/ 36576 PCT/ GB01/ 04729 45 ylnethyl)ph e
(1.32g vggg?/a)’ g\g a solid, mpt- 117-1220C. A nixture of Bﬁ’ﬂqﬁ%ﬂ

3- (chloronethyl) N[ 2- nDrphollno 5-(1 5

oxopht hal azi n- 4-yl net hyl , ) phenyl | benzam de (0.66g, |..35movl), the
appropriate an1ne(27nno|) and 1, 4- di oxad& (50mM ) was heated under refl ux
for 2 hours, cooled.to anbient tenperature and diluted with water (100m)
to preC|plPE?%lB?tgF?ckyTQSI?Sue?ﬁ§ Riassu¥asayemoNgs kehwirapiption,

decant at i ogndOrpadrtheqnes bq@'éaltri%lrﬁt\é@s w@Xh' ﬁ%tte@t'gnglo a%e!%yddteacet ate (3 x
50m ). The conbi ned extracts were washed with water I ed (MyS04)

. then the(3BPpdhe whber BpdvEQlULiPACHES ‘ﬁﬁ@aruaé@uddlf@qna@rt riinaglatee wi t h
hot tol uenge§pQual )anhh%h@mso %‘éln‘tlt h?% ‘ﬁ@nﬁso Bar d?%chyand%aéés fd om

i nsol ubl e. 15 mat éri al cyclo exane was a Ure was
al | oned towééotrtbuﬁﬁbeénwlténsypépbﬁaan§hdSDmédIBmdgt$@|nksumt1nqﬂlected

by filtrat e ed in vac to give

t he desireg8go%ggagdgogggg5 ﬁé@?ga%ﬁgggéng-gg'%ﬂh%ﬂ(ﬁiﬁ$&) 19 N,

H NNN &-éeddbbooXNaié Norphollno 5-(1-oxophthalazin-4- .
ylmethyl)phenyl]butyramide.

10 Use _
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 prodfugs 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 1nh1b1t10n offered by a partlcular compound is

descrlbed in the examples below.

25 The present invention further prov1des a method of
1nh1b1t1ng 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 pharméceutiéally'
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 brought into contact with said cells, and - -

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



NHCO( CH 2)

r-1 NH2 NNO O O 197 265 25 4-Chl orobutyryl chloride

(1.26g, 8.9mmvl).was added to a stirréd solution of 1%%A t2g@§nnnl)
trlethylan1ne (0.99jF 8. 9mmml ) in 1, 4-dioxane' (50m ), e
stirredV2dsiifent tenperature for 2 hours, then it wasF ?‘Fﬁﬂl@d %rl?n th vvat er
(100m ), causing a sticky semsolid to 3 August 2006 WO 02/ 36576
PCTI GB01/ 04729 46 precipitate. The aqueous phase was renoved by
decantation, and the residue was triturddted with hot ethyl acetate
(100m ). The hot solution was separated froman insoluble residue, and the
sol vent wagxzaipneed dM “v@gdet, Thehd %ﬁdﬁluet %ﬁ\/alsl\lz&ri:épui:aredfﬂééhedythoh\exane
(50mM ) and the resultln%ﬁglglld was col | filtration and rleg
( oun

vacuo to giS&&tadicfiidi%o

SIS - ntHal 3G TR 420mP

and

n

yl met hyl ) phgnyfidudid Waaet Hh s 1thaqgy eﬁerﬁhe YT $ ONERT © hehe o @Ct | ve

conpounds,

speC|f|caII active in |nh|b|t|n the activit PARP.
term "acti wSed &8 l?séEFC%E%?tric 5% i digEnegkiG %1 I‘W\: "c%#’a‘?%cl’:a

of i nhigpi tiyg RARR AR vlﬁ Ve tHEH S I id bt 10 | D hariasn ©okdr

bIe

URsiBLaM t h,

intrinsic act|V|ty (drugs) as well as prodrugs of.such conpoung whi ch
prodrugs mof tthers@amne 3% 4yR&4e or no intrinsic ~activity. 20

10

15

20

25

30

The term “treatment,” as used herein in the context of

treating a condition, pertains generally to treatment and

‘therapy, whether of a human or an animal (e.g. in veterihary

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

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
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
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

assay, .for example, in order to determine. whether a

candidate host is likely to benefit from- treatment with the

'compound in question.



One assay which may conveniently be used in order to assess the PARP

i nhibition offered by a particular conpound is descnl%é¥4%!5&ﬁ%exanples
bel ow. 25 The present invention further provides a netho i biting
the acW@036586 PARP in a. cell, conprising contactingPSHCBOEMRI with an
effective anount of an active conpound, preierably in the formof a

phar maceuti cal | y- acceptabl e conposition. Such a nethod may be practised in.
30 vitro or in vivo. For exanple, a sanpge of cells may be grown in vitro
and an active conpound brought into contact with said cells, and the

ef fect of %?§%§2$?939§09n those cells observed. As 3 August 2006 WO

02/ 36576 47 exanples of "effect,” the ampunt of DNA repair
effected i ha activai AompeEndagrbehasmecritdga lWEENROBRE1IQRt FOBPESHHBEN
is found tgy, ngEE1@@ bBRbBEB&Emag b@ea9ﬁhh§stbgba EBYabgubﬂééﬂ Bg ény
prognosti c or nosti c mar ke f the efficacy-of t he conpoun

net hods ofcbnuannﬁgtarpateeni @dﬂﬂ%ﬂﬁ@rééﬂpgr Uheﬁhérsﬁﬂﬁtégﬁpéﬂéy/type

The tegm"{re a d reisQ t

condi  Pon, PREFPHEREtTunBea A BE Bile Br WeelRiOunKTbn,  IRCIUBEDS buc
human or anoannimhted &o, |mraétdﬁ marby apaba@apmdnsﬁOPQ@awhKenC§@@éng
desired therape ffe , I nhi bition of the
progress of- ghe 8& %%E@%% od%la dc g%aiﬁ t g rate of

progr ess, sabhahguaa)nh@ummumaQW'akngreﬁs mmhahamu@mi@m anhsulf§lagion
condition, and cure Qf the condition. Treatnment pr | act i
(i.e. prophPeXRPY) USdnGrs & iFicTH&AFT OSfla e '@%JOSW m%glgﬁug%dnh

rel at 9 t0yredtR1YS&adfinadGt ipsaraiigiail)dEdm exanjplrgt byn ikl thioomn
t her apeuti c
- P including subcutaneous, intradermal, intramuscular,

aSUI' e

intravenous, intraarterial, intracardiac, intrathecal,
intraspinal, intracapsular, subcapsular, intraorbital,
intraperitdneal, intratracheal, subcﬁticular, .

15  intraarticular, subarachnoid, and intrasternal; by implant

of a depot, for example, subcutaneously or intramuscularly.

The subject may be a eukaryote, an animal, a ﬁertebrate
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 dog),

feline (e.g. a cat), equine (e.g. a horse), a primate,
‘simian (e.g. a monkey or ape), a monkey (e.g. marmoset,

" baboon), an ape {(e.g. gorilla, chimpahzee, orangutang,
'gibbdn), 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
pharmaceutibal composition (e.g., formulation) comprising at
30 least one active éompound, as defined above, together with
one or more pharmaceutlcally acceptable carriers, adjuvants,
.exc1p1ents, dlluents, fillers, buffers, stablllsers,-- :
preservatlves, lubrlcants, ‘'or other materials well known to
those skilled in the art and_opﬁionally other therapeutié-or



20 means. Such neans include cytotoxic reginmes of drugs and/or ionising
radi ation as used in the treatnment of ‘different cancer A%£e§ @%tive
conmpounds ngy al so be used as cell culture additives 25 Y¥SIARPDIt PARP
for exalREPSDY order to radio-sensitize cells to knownPEHERIVBI2? oni si ng
radiation treatnments in vitro. Active conpounds may al so be used as part
of an in vitro 30 assay, for exanple', in order to determ ne whether a
candidate host is likely to benefit from@reatnent with the conpound in
guestion. 3 August 2006 WD 02/36576 PCUGBA /04729 48 Adm nistration The
active conpaepthyaradghias negeats cal conposition conprising the active
conpound may be adm nistered to a subject by any convenient route of

adm ni stration, whether systemcally/ 5 peripherally or at the site

of - desi r ed 18fi{d Ofthd SHasbmg PeentPbn | FattRer tPro®I@és (ShdrmAyehBPESLI ON) ;
topical (including  e.g. transdermal, intranasal, ocular, buccall and
sublinguaﬁﬂomﬁﬂﬁé%&QQS 2% Al ineaR a#8eYen %PdiW%EH?¢%I?€nma¥h%9a$y usi ng,
e.g. ar aenfsfimadedhiddl WEpEBLE NoR cORSLsidd @RI ngVa0i 18hst one
parenteral ,” for exanple, by injection, including subcutaneous,

i nt r ader nalactine ermrenrd, asndebivaduabover rbageehen withtpaeapsi Bere

| ntrat hecalona il d SRRl 8211y | ALESERRBYL Abar SHOFEPSUkALpi LAEE FOBREFBLS,
intraperitoneal, intratracheal, ‘'subcuticular, 15 Intraarticul ar

subar at hnoiatljwrahisit rakalei hiserpy onpphher piterdapsi, asodessanbed,
subcutaneoqﬁé%écH I ntramuscul arly. The subject may be a eukaryote, an
animal, a ver ébtate - animal, a mammal, a rodent (e.g. a guinea pig, a
hanst Qg a :

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 benefit/risk
ratio. Each 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 standaxd

‘pharmaceutical texts, for example, Remington’s

Pharmacentical Sciences, 18th edition, Mack Publishing

25 Company, Easton, Pa., 1990.

The formulations may conveniently 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 association the active compound

with liquid carriers or finely divided solid carriers or



20 rat, a nouse), nurine (e.g. a nouse), canine (e.g. a dog), feline (e.qg.
a cat), equine (e.g. a horse), a prindte, siman (e. g:3ﬁ¥ or ape), a

nonkeyvgﬁaggag?rnoset, baboon), an ape (e.g. gorilla ,%ﬁ%% % §S|ble Cor

or angut bbon), or a human. 25 Fornul ations Wile
the active conpound to be admnistered alone, it is preferable to present
It as a pharmaceutical conposition (e.g., formulation) conprising at 30

| east one active conpound, as defined alb®ve, together with one or nore
pharmaceutically accept-able carriers, adjuvants, excipients f diluents,
fillers, bubtlersandt tibehi $é€r sgcespreyeshapives tHaulpriaants, or ot her
materials well known to those skilled in the art and optionally other

t herapeutic or 3 August 2006 WO 02/36576 PCUGBO /04729 49 prophylactic
agents. ThnsrmmhatﬂbﬁsemhyibéedhiQMefEm&hemﬂmﬂnqukﬁsJﬂmmlmmtumspa

conpositions, as defined above, and.nethods of naki nmaceut i ca
conp03|t|oﬁu§BﬁB?F§Pﬁg &EH&?HH&Sat%¥é¥ﬁF%nu§ Eﬂﬁﬁﬂ;¥%§;ﬁ$£hgi AS"IBP 1 ned
above, st 09@1:8&(11%'; hpewdeds, Meap sullear, rrmaeﬂieusa,l IpA e e pampdbel esy ri ers,
exci pients, buffe adj uvants,, stabiliser t her na%erlals

descri bed SHEP@?ﬁtofée?hepPéFﬁFﬂﬁﬁarﬂ%ﬂﬁmﬁ 439 e EDBHE®/ Er%§@ﬁ'here|n

pertains t§p9§§'§?“ﬂﬂ§ts?ﬂtf©bh@| ,S1oAmpRS| tdians, puldiges, dosegeud piEs, Whi ch
are, within the sco sound nedi cal judgenent, suitable for use in

contact wi Ph Pﬁ§°§P£§ues of a 15 subject (e.g., human) wi thout excessive
toxicity,

10 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 oxr
granules; as a solution or suspension in an aqueous or non-

15 aqueous liquid; or as an oil-in-water liquid emulsion or a
water—-in-oil liquid emulsion; as a bolus; as an electuary;

or as a paste.

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

20 compréssion or molding, optionally with one or more
accessory ingredients. _Compréssed tableﬁs may be prepared
_by compressing_in a suitable machine the active compound in
‘a free-flowing form such as a powder 6r,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, ¢ross-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—hydroxybenzoate, propyl p-hydroxybenzoate, sorbic acid).
Molded tablets may be made by_mélding in a suitable machine



irritation, allergic response, or other problemor conplication
commensurate with a reasonable benefit/risk ratio. h car£?§
exci pi e nmust al so be Uncceptable” in the sens conpatlble

with thg’%pz’éﬁmzo i ngredi ents of the formulation. Sui tabIPgT@%ﬁorl

excipients, etc. can be found in standard pharnmaceutical texts, for
exanpl e, Rem ngton's Pharnmaceutical Sciences, 18th edition, Mack
Publ i shing 25 Conpany, Easton, Pa., 199051The fornul ati ons may conveniently
be presented in unit dosage formand nmay be prepared by any methods wel |

known in theniartdumnd qnmausmwow&ﬁbdrrebiﬂpdananmbu@eetnbel stiep ah 3@elrd ngi ng
carrier which constitutes

into association, the, active_conpou

one or nDréJéQEéEégﬁgu?%@red?%ﬁt abg?ﬁsg@ﬁ¥r8Pthﬁélﬂ¥rPﬁl59@6ﬁ§ e

prepared bysdidddrdny may bénfopmhithyelr sagaagtbnwo@m@c isalwolpt he active

conpound wth liquid carriers ar flnel¥hd|V| d solid carriers or 3 August
&Qﬁ/

2006 WD 0555 Berea725 he BethvearamPRERd theaedss asinghagior

t he pr@uctexmfﬁéwl@d@@ﬁyﬁ%pwméehymec&mﬁu%el i QUvES-yi$@l utions,
suspensi ons, erul sions, eli1Xirs, szru ps, tablets, Iosenges 5 granules

powder s, c RERUL1 QBT Hed sPrﬁVHi§ hapegrized zedgaset Woésllepesg-‘@hl@sts
oi nt nentselxga?{so tpf&asmy%@ammaeaaﬁth%ﬁt entk?a® od RS P! s,

bol uses uari es aerosols.. 10 Fornulations suita oraI
admi ni st r atRrAVide grelewseu hgeparba) ofayhbegpie obhead thandither sttomacht.s
such as capsules, cachets or tablets, each containing a predeterm ned
anmount of the active conpound; as a powder of granules; as a solution or
suspemﬁ(n1Eqmmuia&gmmm5301tabhe 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 or 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 sucrése and acacia; and
mouthwashes comprising the active compound in a suitable

25 liquid 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 agqueous 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




15 aqueous liquid; or as an oil-in-water liquid enulsion or a water-in-oi

| iquid emul sion as a bolus; as an electuary; or as a f abl et may
be nmad entional neans, e.g... 20 conpre55|on Q
optionSY&éy&#$¥ one or nore accessory ingredients. / g@lets may
be prepared by conpressing in a suitable nmachine the actlve conmpound in a
free-flow ng formsuch as a powler or granules, optionally mxed with one
or nore binders (e.g., povidone, gelatiB2z 25 acaciar sorbitol, tragacanthr

hydr oxypropyl methyl cellulose); fillers or diluents (e.g., |actose,
m crocr ystabdunes¢@l hiitoses whtichudshydmdag&ntplmslph&t @he nambeircamt s (e 9.,

magnesi um st earate al c, lica inte nt, um st arch

gl 3col ate,"ﬁyr%éss-"rl"ihﬁteﬁsﬁa §0r don& - ’cﬁé’s§ ?)rl?i]k héi&%thﬂnc%ﬁ %’b

cel | ul ose)nasalrpassaget Fyemon dbapainielrgod tiet Iplolil:@irclaacgelri@tlsj,b(diog;ei u§ﬁdl um |
I I | fat and preservative p-.hydr oxybenzoat e, propy
paﬁ;éroiy ﬁﬁﬁeﬂo§%Pb| E?g; %B%WHgﬁt988§e geﬁﬁﬁnbéhﬁhﬁ@rEQeﬁdeiﬁh in
a sui tmbl e1 y@ehd nfod AdQUAE sBRE610¥0a87/ 3697 xBmP1EB0 Ha¥hi23prhy,2 M xture
of the powdered égggound npi stened with an inert  liquid diluent. The

|

tabl ets neBA%Hpt Py BE P¥apegosel §9@#§&S§ﬁ&tﬁ§% BY mebwiisedd so as to
provi de sl WeDide cgteshsedrr éhigsgogﬁttl@%sa@)tf' 91eC @EAURA dof@loRind USi g,
for 5 exanple,, hydroxypropyl net cellulose in varying proportions to
provi de the desired rel ease proflle "Tablets may optionally be provided
with an ergeyig£08bhB0sntPabRbo¥bde abflif3se i kAl b AnHG W, other than
the stomach. 10 Formul ations suitable for topical a nistratiron (e.g.
_transHérnainClm¢ abheae, pﬁgaeaitedba@can agueésodbisprgyalfromey

pressurised pack, with the use of a suitable propellant,

such as dlchlorodlfluorqmethane, trlchlorofluoromethane,
dichoro-tetrafluoroethane, carbon dioxide, or other suitabié
gases. |

15
Formulations suitable for topical administration via the .
skin include ointments, creams, and emulsions. When
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 30% w/w of a pblyhydric
alcohél, i.e., an alcohol having two or more hydroxyl groups

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

30 Ekamples 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



[ [ [ owder, solution,
be formul ated as an ointnment, cream suspension, lotion, p
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rise a a 15 dressing such as a bandage or adh
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[ . Formul ations suitable for topical admnistration in the 20
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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 llkely 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 chaln, mono- or dibasic alkyl esters such as di-
isoadipate, isocetyl stearate, propylene glycol diester of
coconut fatty acids, isopropyl myristate, decyl oleate,

25 isopropyl palmitate, bdtyl_stearate, 2-ethylhexyl palmitate
or-a blend of branched chain esters known as Crodamol CAP
may be used, the last three beingppreferred esters. These
may be used alone or in coﬁbination_depending on the
properties required. Alternatively, high melting point

30 lipids such as whlte soft paraffin and/or llqu1d paraffin or
other mineral oils can be used.

Formulations su1table for rectal. administration may be

presented as a suppository w1th a’ suitable base comprlslng,



pressurised pack, with the use of a suitable propellant, such as

di chl orodi fl uoronet hane, trichl orofl uoronet hane,

di choro-tetrafl uoroet hane, carbon di oxide, or other sui t RHPSt08s 15
For nul aMP368T6 t abl e for topical administration via thePCEHEBIP42T ude

oi ntnents, creans, and enul sions. Wen fornulated in an ointnent, the
active conpound nmay optionally be enployed with either a paraffinic or a
wat er 20 m sci bl e oi nt nent base. Alternaghvely, the' active conpounds may

be formulated in a. creamwith an oil-in-water cream base. If desired, the
aqueous phags Pxddis1£r cdTrbassu By r ot nal ydeichenrexanpl e, at |east about
30% w w of a polyhydric alcohol, i.e., an al cohol having two or nore

hydr oxyl groups 25 such as propyl ene glycol, butane-10-dioll mannitol,

sorbitol, gyoerole Als Pobyelbys epsr b ugOhadndaR Kt Eeat 1bRCHAY! beThe
topi-cal formulations nmay desirably 1 nclude a conpound which enhances

absor pt i on pregryead ;a5 ape dsarhes, atenpensonfsaAlisy heedgh PRStSR nfeamst her
affect? ar Oiﬁpdéaé?déﬁgﬁ{ufétgonéU?Qngﬁiﬂﬁbﬂpﬁﬂe’éﬁﬁ&'ﬂ@ne@Bar&ﬁ‘ér ﬁc!t'.%!e“de

di et hyl sul at ed anal ogues. en formulated as a topica
emul si on, tdwmnmounyd phsweh negrrbprdonal Ayecknpwnsannithel printenblesi fi er
(otherw se al((}?ow ]gfa\;_%eAugust 2006 WO 02/ 36576 PCTIGBO /04729 53 an

enul gent), o5 prray conprises a mxture of at least one enulsifier with a
fat or an oil or with both a fat and an oil. Preferably, a hydrophilic

oIl S LT AShdFLUSs, LORPLAPE $hhegp BRI LGRS s ol cot s as
Toget iy, tihye Byestion) (Shcbiadlbngr cutbhevis, subcutaneous,
intramuscular, 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-aqueous sterile
suspensions which may inolude suspending agents and.
thickening agents, and liposomes or other mioroparticulate
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
‘Ringer's Injection. Typically, the concentration 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_examplé,-ampoules and
vials, and may be stored in a freeze-dried (lyophiliséd)
condition requiring only the addition of the sterile liquid
30 carrier, for example water for injections, immediately prior
to use. Extemporaneous injection solutions and suspensions
. may be prepared from sterile powders, granules, and tablets.
Formulations may be in the form of liposomes or other

. microparticulate sjstems which are designed to target the



stabiliser(s) make up the so-called emulsifying wax, and- the max t oget her
with the oil and/or fat nake up the so-called enuIS|f¥£ nt base
which forns the oily dispersed *0 phase of the cream for Sui t abl e
enmul geYQO23837&nul si on stabilisers include Tween 60, Spiht’ Bou%gg bst ear yl
al cohol, nyristyl alcohol, glyceryl nonostearate and sodi um | auryl
sulphate. The choice of 15 suitable oils or fats for the fornul ation

i s-based on achieving the desired cosnm&i c properties, since the
solubility of the active conpound in nost oils likely to be wused in

phar maceut aeak venubsponntionmudidcensonpyndiet v sy doav. of husr & hergargam
shoul d preferably be a non-greasy, non- 20 staining and washabl e product
with suitable consistency to avoid | eakage fromtubes or other containers.
Strai ght oDonggnched chai n, nono- or di basi c al kyl esters such as di-

| soadi pat €

|socet st earat,e, pro ene glyco] diester oconut fatty
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butyl . st eaéét@veZz:shgbhh@syl Al Al s i ods DkGmgr D61 hgatebedcengkn esters
known as Crodanol may be used, the |ast three being Breferred esters.
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required. éhbebﬁﬁih&§|Hoé%¢¥1dﬂiﬂ'déhé¥ﬁiﬁ 3§h+bPVQStﬁécﬁafﬁn&@hgeo%Oft
par af fin and/ or urd paraffin or “other mneral oils can be use

For mul at.oﬁbes&em eff dherapaytigrenstibiagningy sey piskefred as a
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PCT/ GB01/Q exanpl e, cocoa butter or a salicylate ornmul ati ons
sui t abPe fanveagioal. adhieniss e tesh desade levelewibl deprpadsani s,

tanpons, CLeaRy I8\ £ RREES idPR®ing, but not limited to, the
activity of the particular compound, the route of
administration, the time of administration, the rate of
excretion of the compound, the duration of the treatment,

- 15 other drugs,'compouhds, énd/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 (efg.,'in divided doses at
appr0priate 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 belng treated, and '
the subject belng treated. Slngle or multlple
admlnlstratlons can be carried out with the dose level and

'pattern being selected by the treating phy31c1an.



5 or spray fornulations containing in addition to the active conpound, such

carriers as are known in the art to be- appropriate. Fg{&u L?ﬁ sui tabl e
for parenteral adm nistration (e.g., 10 by injection, Y3 §§cutaneous

subcut INBIHES76 i ranuscul ar, intravenops and i ntrader nefGT/GBAYI4TAL aqueous
and non-aqueous isotonic, pyrogen-free, sterile injection solutions which
may contain anti-oxidants, buffers, preservatives, stabilisers,

bacteri ostats, and solutes which 15 rendgy the fornulation isotonic with
the bl ood of the intended recipient; and aqueous and non-aqueous sterile
suspensi ons whi ch may include suspendi ng agents and thickening agents, and
| i posones or other mcroparticulate systens which are designed to target
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tablets. Formulations nay be in the formof |iposones or other

nlcrog@rtlg*?@h@sqgst%ﬁ%.whlch are designed to target the 3 August 2006 WO
. 02/ 36576 P 5
: The compounds of which the structures are shown in Table 1,

with a number 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

i5 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; Oy 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
(M+H)** 271 (100%), 273 (35%). ' '

25 129; Ar = 4-bromophenyl
vield, 59%; mpt. 232-235°C; 8 4.40 (2H, s), 7.30 (2H, d, J
= 8.7 Hz), 7.45 (2H, d, J = 8.7 Hz), 7.60-7.95 (3H, m),
8.25-8.45 (1H, m), 12.40 (1H, br s); m/z (M+H)* 314 (100%),
316 (95%).
30 |
131; Ar = 1~ naphthyl

o Yleld 58%; mpt 228 -231°C; 3y 4. 80 (2H, s), 7.25-8.50 (11H,
-_m), 12.50 (1H, br s); m/z (M+H)“ 287 (100%).



active conpound to bl ood conponents or one or nore organs, Dosage it wll

be appreciated that appropriate dosages of the 5 acti vef\ Eggf and
DBy

conp03|\g,b%e/§ &Senprising the active conpounds, can vary yt to
pati ent erm ni ng the optimal dosage will generally inhvo

bal ancing of' the level of therapeutic benefit against any risk or
del eterious side effects of the treatnents of the present 10 invention. The
sel ected do-sage level will depend on aSWariety of factors including, but
not limted to, the activity of the particular conpound, the route of

adm nistration, the tine of admnistration, the rate of excretion of the
conpound, d ratl f. the . treatnent, 15 other drugs, conpounds, and/or
materi al s %ggd s n%?H&FPBHe dnd the age, sex, weight, condition,

general hegbih 9@@4 PRRL TBdigahont s§0d. i (216, Pat | ept 1o They, amouny
conpound and roﬁte 0 abnlnlstratlon wfq uIt€n151t(I[el'$)t be at ?%e d?gcretlon
of the phy§|ﬁbénHZthH@@éh(Zﬁ,gdmeﬂhFIﬁ 5h@2dosdg@5M7J5®e(lm,amhpeve | oca
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Adn1n|straﬁM@H)TnZﬁﬁﬂXlﬂﬂ%)be effected in one dose, continuously or
intermttently (e.g., in divided doses at appropriate intervals)-

t hr oughout the course of treatment. Methods of det ermi ni ng the nost

ef fective ¥BApsAang demeghoxgphadiilni stration are well known to those of

skill in the 30 art and will vary with the fornul ation used for therapy,
the pur pogeebd:t RE%SE hepspy 1 98had 968C yeds Sel10 b@ﬂH»g &)Hea4 0 42H, ®he

subj e te LN I nultl le..ad tr can_bg carried
out Sph gﬁregéldindg pagfefn bgﬁndzggl t d'b t§2§¥¥ea?r28’

phyS|C|an.8 oo (3, m), 8.25-8.45 (1H, m), 12.50 (1H, br s); m/z
(M+H)** 267 (100%) . - '

- 139; Ar = 4—-methylphenyl
15 Yield, 80%; mpt. 205-207°C; &y 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+H)* 251 (100%).

141; Ar = 2-fluorophenyl
20 Yield, 85%; mpt 235-238°C; &y 4,40 (2H, s), 7.10-7.45 (4H,

m), 7.70-8. 05 (3H, m), 8.25-8.45 (1H, m), 12.40 (1H, br s);
n/z (M+H)' 255 (100%) .

142' Ar = 2-methoxyphenyl
25 Yleld 74%; mpt. 158-160°C; &y 3. 70 (3H, s), 4.25 (2H, s),

6.70-6.95 (3#, 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 (M+H)™ 237 (100°)



3 August 2006 WD 02136576 PCT/ GBO /04729 56 in general, a suitable dose
of the active conpound is in the range of about 100 tg to a (ﬁ% 250 g per
ki | ogr wei ght of the subject per day. Were th § ound is
5 a saﬁpbggﬁ&ggter, prodrug, or the like, the anbunt a %W@

cal cul ated on the basis of the parent conpound and so the actual melght to
be used is increased proportionately. 10 Synthesis Data The conpounds of
whi ch the structures are shown in Tablesg, wth a nunber greater than . 100
were synthesised according. to the synthesised routes above - the
characteri $8yi:0ar-dat a-; habbawsy,1The conpounds in Table | with a nunber |ess
than 15 100 are avail abl e ron1Nhybr|dge plc, Cornwall, UK Route | (-A-B-
benzene rlmg¢ld208526 mét ZQBGBBﬁﬂDphénWIZM(NZH,:ﬁum hpil5 228, 280 G 5H
4.30 (2H, s) (4H, 75-8.0Q (3H 45 (| '

12. 40 (I H, =bP" E)H 2 1¢ |§|9H)(2-éb 2‘71J( rog(»& Hy)3 (3§%"72'§§2§3HN1“5'
4-brompheaybs¥aehd, (38% mypt 12233 33@@1)18@84 40 o 2t 19)* ,33233)1@@%) dmLT

8.7 Ft% 5 (2H, d, LT 8.7 Hz), 7.60-7.95 5-8.4

12.40 P1H, br s); i z (N%FD+ - 314 (3. 00@6,, 316 (95@6 30 131; A«

1- napht hyl y¥igel g, 58%iamﬁho '1'C -8H 4.80 (2H, s), 7.25-8.50 (11H,
m, 12.50 (1H br sm FD 287 (10099 . ..........

Yield, 28%; mpt 233 236°C; 8y 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 (1H, br s); m/z
10  (M+H)* 252 (100%).

160; Ar 3~aminophenyl

it

Yield, 95%; mpt. 178-180°C; &; 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 8.25-8.40 (1H, m); m/z (M+H)" 252 (100%).

163; Ar = 2~methylphényl

Yield, 72%; mpt. 201-204°C; 85 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; Axr = 4-pyridyl
'\ _Yield, 40%; mpt. 214-216°C; &y 4.25 (2H, s), 7.45 (2H, d, 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; 8; 4.30 (2H, s), 7.25-7.45 (1H,

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



3 August 2006 WD 02/36576 PCT/ GB01/04729 57 132; Ar = 4-fluorophenyl
Yield, 54% npt. 194-1970C, 51, 4.30 (2H, s) , 7.10 (2 8.5 Hz),
7.25 ( = 8.5 Hz), 7.25-7.50 (IH, m), 5 7.75- ?% 8. 25- 8. 45
(1 H, %"g'“"é’g (1H br s); mz (MH)+ 255 (100% . 0174729

4- nethoxyphenyl Yield, 66% npt. 194-196*C, 8H 3.70 (3H, s), 4.50 (2H, s),
10 6.85 (2H, d, J = 8.5 Hz) , T.30 (2H, d, J = 8.5 Hz) , 7.70- 8.00 (3H m,
, 8.25-8.45 (1H, m) , 12.50 (IH, br s) BBz (MH)+ 267 (100% . 139; Ar =
4- et hyl phenyl 15 Yield, 80% npt. 205-207'C, 8H 2.15 (3H. s),, 4.25 (2 H,
s), 7,00-1880 @4H= B) A-mét61€n28iBRyphehy18. 25-8.45 (1H, m), 12.60 UR

br s); mz (MtH)+- 251 (100% . 141; Ar = 2-fluorophenyl 20 Yield, 85% npt.
235-238' C, Y8H1d,46962Hmps).. 223 2@87(::458H( 4H25 f@2H),f s3.,706 .005(JBH, s,

5 ot hoxypRefy 7280(aF mhasd - 105 9554 SHg0nes 125585 (B 554'24 %

(2H, s), G27256.(9%,( B, sk, m7leM71~H35 @41 n)1,00%)60- 7. 95 (3Hf
8.45-8.55 (1H, m), 11.15 UH, br s); mz (MH + 281 (100%. 145 Ar phenyl
30 YiePd, .85% npt. 201-204*C. 5H 4.45 (2H, s)-, 7-20-7.45 (5H, ),

7.75-8.00 1846; Wy =832%h8o4bphlyln), 12.40 (1H, br s); iz (MeH) + . 237
(1009 . 3 August 2006 WD 02/36576 PCT/GBOI /04729 151:. Ar = 4-i odophenyl
Yield, 69%; mpt. 192-194°C; &; 4.30 (2H, s), 7.30-7.50 (3H,

s), 7.75-8.00 (3H, m), 8.25-8.45 (1H, m), 12.60 (1H, br s);
m/z (M+H)* 271 (100%), 273 (35%).
10 '
187; Ar = 3~benzyloxy—4—methoxthenyl
Yield, 51%; mpt. 150-152°C; & 3.60 (3H, s), 4.20 (2H, s),
5.05 (2H, s), 7.30-7.50 (3H, s), 7.55 (5H, s), 7.75-8.00
"(3H, m), 8.25-8.45 (14, m), 12.50 (1H, 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);lm/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 (1H, br s);
25 m/z (MHH)* 255 (65%).

193; Ar = 3-phenoxyphenyl
Yield, 52%; mpt. 146-148°C; &y 4.20 (24, s), 6.80-7.50 (9H,

m), 7.75-8.00 (3H, m), 8.25-8.45 (1H, m), 12.00 (lH,_br s);
30 m/z (M+H)* 329 (45%) .

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



Yield, 86% mpt. 233-236'C 8H4.20 (2H s), 7.15 (2H d, J =B 2 rz ,

7. 60 (2H, d, J =8. 2 H) , 7. 75-7..795 (3H, m) , 8. 2
12. 15 Uﬁb br sé mz (MH) +, 362 (100%. 5 159; Ar = 2- %{ﬂ%l Y|eId
28% nmpYO9¥3687936+C. 8H 4.15 (2H, s), 4.85 (2H, s), J=7 1

Hz) , 7.00 (2H, d, J =7. 1 Hz) , 7.75- .7..95 (3H, n) 8 05-8. 45 (IH n,
12.50 (1H, br s); mz 10 (MtH)+- 252 (100% . 160; Ar = 3-am nophenyl
Yield, 95% npt. 178-180'C, 51, 4.15 (2Bp s), 5.00 (2H, br 6.35-6.55 (3H,
n, 6.80-7..05 (IH, m, 7.75-7.90 (3H, m), 15 8.25-8.40 (1H, n); mz
(MrH) +, 258.60900%0 168, Ar;,—727598h9bpheﬁyl mYi, eBd2 5#3%4 snatLH, 2@ -,204* C
81j 2.15 ( ? 8) 4.10 (2H 's), 6.95-7.25 (4H, n) 7.80-7.95 (3H, m,
8.25-8. 45 tFH O 1H 2BY15) 25 UH, br s) 177; Ar pyridyl Yield, 40% npt.
214-216*C; SH 4. 25 (2H 7 45 (2H d J 5 7 ru) , 7.75-7.95 (3H, m,

8. 25- 8. 45 m 5 (-2 = & 12 00 (IH, br s) mz
(M-H) 238 Qéewér = §79m1AP 3 Epﬁpayrphpénaopbz % lnpt. 1.96-199'C, SH 4. 30

G Db L, e B, 5k Bl il vl
02436252 EQT/GBCHaO4zﬂ95§9, 1865 AQH,0§;4 ﬂesbymeggggemwphsoyh ﬁsﬁsdodiwﬁ
7°70-7 05 ?gﬁ, Wg é (ﬁg dih WS gg§%§5(ih SP'SF/Znﬂ¥+@WHF§§53281

(100% . (100%)

10 202; Ar = 3,4-difluorophenyl
Yield, 70%; mpt. 186-191°C; &y 4.25 (2H, br s), 7.00-7.55
(34, m), 7.75-8.00 (34, m), 8.25-8.45 (1H, m), 12.50 (1H,
s); m/z (M-H)' 271 (100%).

15 204; Ar = 3~hitro~4~pyrrolidinophenyl
Yield, 1%; mpt. 268-270°C; 8 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%; mpt. 199-202°C; &y 4.35 (2H, s), 7.20-7.60 (4H,
m), 7.75-8.00 (3H, m), 8.25-8.45 (1H, m), 12.40 (1H, s); m/z
(MFH) ™" 316 (95%) and 318 (100%). |
25 :

222; Ar = 4-benzyloxy~3-methoxyphenyl -
Yield, 29%; mpt. 173-175°C; &y 3.60 (3H, s), 4.10 (2H, s),
5.00 (2H, s), 6.60f6.95 (3H, m), 7.40 (5H, s), 7.75—8.00

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



5 186; Ar = 3-chlorophenyl Yield, 69% npt. 192-194'C, 8H 4.30 (2H,
7 30-7.50 (3H, s) , 7.75-8.00 (3H, m+, 8.25-8.45 (1H3A@gust2200%0 (1H, br

+* 271 (1009, 273 (35%. 10 187; Ar =

3- benz&fé%ygf $ret hoxyphenyl Yield, 51% npt. 150-152DC; TS PUREEH, ),
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 (IH, m., 12.50 (1H, br s); mz (MH+, 15 371(100%.
191; Ar = 3-(trifluoronethyl)phenyl Yielgd, 71% npt. 195-198'C, 8H 4.30
(2R, s), 7.50- 8.00 (7H, m, 8.25-8.45 (1H, m, 11.60 (1H, br s); nlz
(M+H) +, 3o§4g0 £100%, - £3 92 A3 —Raf ey %gﬂ&ﬂp@ Yield, 70% npt. 187-1900C
6H 4.30 (2H, s), 6.90-7.45 (4HF 7.75-8.00°(3H m), 8.25-8.45 (IH, m.,,
12. |38 UH2 Yheld); 55%5:@‘:2 ngH)zﬂ;gEﬁM 63‘3(?0 %ﬁg'b &, (3)4.?29wn nr)h§)nyl 8 00
Yi e 5 % t, 1.4 H_4 5 , [.75-
(3rt sy 6385325 QR 13- G0 oy (36, M50 B2 (AY HLLED A 4655 .
. 194; Ar 31Qe5gykgnypggnyh/¥lqhgii839@3@p(10@§y 180"C,. 5H 4.20 (2H, .5.00
(2H 3 August 2006 WD 02136576 P /04729 60 6.80-7.50 (9H, m,
7.75-8200 (3H, m, 8.25-8.45 (1H, n), 12.00 (1H, br :s). 198; Ar =
3)an1no 4- EgonggphobL@qggggﬁhe§yXpeId 6% npt 235-238*C, 8H 2.75 (4H, br
s) , 2.95

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 (34, 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; &y 4.45 (2H, s), 7.10-7.45 (2H, -
m), 7.50-8.00 (4H, m), 8.25-8.45 (1H, m), 8.45-8.55 (1H, m),
12.50 (1H, s); m/z (M+H)* 238 (100%). |

15

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

276; Ar = 3-carboxyphenyl _
20 Xield, 59%; m.pt. 277-280°C; &y 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; &y 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- = bénzene.ring)

- Intermediate compound: dimethyl 3-oxobenzo{c]furan-1-



s), 4.10 (2H, s), 4.65 (2H, s), ~.50-6.85 OH, m, 7.75-8.00 (3H, m,
8.25-8.45 (IH, m), 12.50 (1H, s);: mz (MH 4, 353 (100% . %(foz Ar =

3, 4- di nyl Yield, 70% npt. 186-191*C, 81j 4.2
7. 00- 7%‘?8{’?“%2\? , 7.75-8.00 (3H, 1), 8.25-8.45 (1H, nf 0%(94?ng s);

mz (MH"- 271 (1009@. 15 .204; Ar = 3-nitro-4-pyrrolidinophenyl Yield,

1% npt. 268-270'C, 81, 2.75 (4H, br s), 3.10 (4H, br s), 4.10 (2H s), ,
6.85 (1H, d, J = 8.15 Hz), 7.45 (IH ddg2) = <2 Hz and 8.15 Hz), 7.75-8.00
(3H, m, 8.25-8.45 (1H, m, 12.50 (IH, s); mz (MH)4- 351 (100% . 20 211;

Ar = 3- broypplh-@ pshonxlt@l Q‘;Le@a% omRt;. m199-.202~Ge 4. 35 (2H, s), 7.20-7.60
(4H  m, 7,75-8.00 (3H, 8 25-8 45 (TH m, 12.40 (1H s); nz (MH)
4- 316 95@53 nﬁr3T8PP§O®@Q R35 = propyl 4-benzy|oxy 3- met hoxyphenyl Yield,

29% rrpt . 8H 3. 80 (2H. S). 2 0-6. 95
(3H, m, % 49§) °V’?r7g Ntli‘He)s('sﬂ P% 2@8 §5§ 95 gliHS 5? %ﬁz %8 7(1H,
s) mz (M+rl)03135 30H( 1) 0%, 832Al59L(2H20916 V0402/(3657&)FCH .GBG /L gfﬁ-f) 61
241; or o- 3-nmet hoxyphenyl Y|eId 5596 npt, 211-214')C, 6H

(3H, s, 4‘“&5 ?2Pr7s)9 { 8!750 % 9 (1H.780gamd 1840 WjlH,8 159 ia5 (1H,

m, 12.50n)E, (@ i)t 2(dMtdge Lgﬁrsl@,oo% 5 248; Ar = 2- fl uor ophenyl

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; 83 0.70 and 1.10
(3H, 2 x d), 2.5-3.4 (3H, m), 4.50 and 5.1 (1H, 2 x 4), 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 stages; m.pt. 169-171°C; &y 1.60 (3H, d),
4.80 (1H, q), 7.1-7.4 (5B, 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 ' ' i
Further derivatisatioh |
(a) S
164; 4~hydroxy

Yield, 99%; mpt. 231-234°C; & 4.15 (2H, s), 6.60 (2H, d, J
25 = 8.0 Hz), 7.10 (2H, d, J = 8.0 Hz), 7.80-7.95 (3H, m),
8.25-8.45 (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 (lH,

m), 12.50 (1H, s); m/z (M+H)' 253 (100%) . '



Yield, 86% npt. 234-236*C, 8H 4. 30 (2H, s), 4.65 (2H, s), 7.00-7.45 (4H,
n, 7.75-8.00 (3H, m), 8.25-8.45 (IR nm), .12.50 UH, §) MHH) + 255
(100% . 10 249: Ar = 2-pyridyl Yield, 84% npt. 180-18 /‘6'9”8# 45 (2H, s),
7.10- 7WB 06 ), 7.50-B.-00 (4H, rr) 8.25-8.45 (1H, rﬁCT/%BMBM‘BwSS (1H.,
m, 12.50 UH, s); mz (Mli)+ 238 (100%. 15 266; Ar = 2-phenyl ethyl.
Yield, 9% mpt. 124.-126'C, mlz (M+ 250 (70% purity). 276; Ar =

3-car boxyphenyl 20 Yield, 59% mpt. 277-280*C, 8H 4.40 (2H, s), 7.3.-8.0
(7H, ), 8.1-8.4 (1-H- n) and 12.60 (f8, s)i nz (MH)+ 283. (88%
purity). Rqéhe 2 25 27.9; R' 4-nmethyl Yield, 5%over 7 stages; mpt.
215-217' G 2.20 (3H, s), 3.80 (3H, s), 4.40 (2H, s), 7.10 (4H, s),
7.40. (I H,, 188), R”7=7@-KHBA=03IBH;M and 12.60 (1H, br s); mz (MH) +* 281
(100% purity) 30 Route (-A-B- benzene _ring) Internmediate conpound:

di met hyl 3Y¥agdBenddfs¢| Mpitan2l67- 2§1Aqu§a 2006 (3W 023656725 PEH GBI/ 04729

' 62 yl phosphgpat Y| | d,., 909 6. 83. Ar. nyI | =
propyl i eledag4é% dvgt’ sta%es :’n 5% 8‘§f§9% % 0.1 9709%3 % 1.0-1.5
(2H, nP, 17898. 33(32Hm)r,r),s 2548 . (45H(11H),, mj., 1-9.80 (QH, -s), 12. 50 (1H, br

8); m/z (M+H)* 294 (100%).

167; R” = 4-NHC(=0)Ph

‘Yield, 87%; mpt. 293-296°C; o4 4.25 (2H, s), 71.20-8.00 (124,
10 m), 8.25~8.45 (1H, m), 10.15 (14, s), 12.50 (1H, s); m/z

(M+H)*" 356 (100%). |

169; R” = 3-NHC(=0)-2-thienyl _

Yield, 72%; mpt. 232-235°C; 8y 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 (1iH, br é); ﬁ/z (M+H)** 362 -(100%).

170; R” = 3-NHC(=0)-4-fluorophenyl
~ Yield, 68%; mpt. 257-261°C; 8y 4.25 (2H, s), 7.00-7.50 (4H,
20 m), 7.55-8.25 (8H, m), 10.15 (1H, s), 12.50 (1H, br s); m/z
C(MHH)** 374 (100%).

171; R” = 3-NHC(=0)Ph
Yield, 78%; mpt. 261-264°C; 8y 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)CH;

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)Ph
- Yield, 82%; m.pt. 150- 154°C, Sy 0.90 (3H, t), 1.50-2.25 (2H,



5m, 7.5-7.9 (3H m, 8.4-8.6 (IH m and 12.0 (IH br s); mnmz (MH"*
279 (98% purity) 284 (found to be a 7:1 mxture of pairs, of

di aste. §0| sorrers) Ar COR~' = 2-met hyl i ndanone 10 Yi eI&A'ﬁztgql%Gr 2 stages;
mpt. 2WPBEEE. 8H 0.70 and 1.10 (3H, 2 x d), 2.5-3.4 RGUCBRYOITY 50 4ng
5.1 (1H, 2 x d), 6.8- 7.3 (4H m, 7.95 (3H 6)f 8.3-8.5 (IH nm and 12.5
(IH, br s) ; mz (MH +* 277 (100% purity over 2 pairs of

di astereoi soners). 15 285; Ar = phenyl ggqrethyl Yield, 50% over 2 stages.-
mpt. 169-171'C, 8H 1.60 (3H, d),, 4.80 (IH, q) 7.1-7.4 (5H m, 7.7-7.9

(3H, m, 5- I an 7 (=1 res) +* 1 (,100%
purity). 5‘% éu??hgr |5|gerl\l/iat ?‘s)ét |4 2 |_{2) 652 4- hycjvl(; |2<§F’d,n.() '99% npt .
231-234' C; 882p—4.15 (2B 8) ., 96.960 ((12171 by, )T argb 18 (BQ—IZ()],HJ.hﬂIO 2Hmtz J =
8.0 Hz), ¥ 5-8.45 (1H, m, 12.50. (1H, s); nlz

(MrH) ++ 25§§?T80 53483%95@39‘}118% Xy Yield, .68% npt. 198-201*C Sjj 4.15
(2H, s), 6.50--6.80 (3H, 30 m) 6.95-7.10 (IH m, 7.80-7.95 (3H, m,

8. 2-5- .45&;}&_ 12.50 (1H., s); mz (I\/H—I)+ 2'53 (100% . 3 August 2006 -WO
02/ 36576 &d1/ 04729 63 (b) 166; R' 4-NHC(=O)CH3 Yield, 57% npt.

267- 271*C 185 YQQl@H 43k npt25 1H1 648258 Bl1gl (3u,7- ) Fd .25 7( 28, (2H

d, J =
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; 8 3.55 (2H, s), 7.10-7.50
(6H, m), 7.75-8.05 (3H, m), 8.10-8.45 (3H, m), 12.55 (1H,

s).

15 (c) (iid)
213; Yield, 12%; mpt. 193-196°C; & 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; RE

1l

n-Cﬁ@B; m/z (M+H) 407 (purity >95%)
290; R® = 1—phenylsulphonylindol—3-—-yl

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

292; R = 2~ (4-—methoxyphenoxy) 5-n1trophenyl m/z (M+H)* 524

(purity >959)

30 '
293; RE = 4- (4- chlorophenylsulphonyl) 3~methyl 2 thienyl;
m/z (M+H)*" 551 (purity >95%) -

©294; R® = 5-(2,3—dihydrqbenzp[b}furan;S—yl)44-methy1thiaz¢1-
35 -5-yl; m/z (M+H)" 496 (purity >95%)



57.95 (3H, n), 8.25-8.45 (IH, m, 9.80 (I.H ,S), 12.50 (1H br s); mz
( MtH) +' 294 .(100% . 167; R' = 4-NHC(=O) Ph Yi el dr 87@6 ? 96*C 8H
4.25 (2 éé 7.20-8.00 (12H 10 m, 8.25-8.45" (IH, C %?g? s),
12. 50 (‘Wi“ §2 (MH) +- 356 (1009 . 169; R' = 3- NHC(= 6) Yi el d,
72% npt. 232-235*C, SH 4.25- (2H, s), 7.00-7..45 OH, 15 n), 7.55-7.65
(2H, m, 7.75-7.95 (5H, m, 8.25-8.45 (IH,.m, 10.10 (1H, s),r 12.50 (1H,
br s); mz (MH +* 362 -(106% . 170; R'gs= 3-NHC(=O) -4-fl uorophenyl Yield,
68% npt. 257-261"C, 81j 4.25 (2H, s), 7.00-7.50 (4H, 20 m, 7.55-8.25
(8H m, 10.15 (1H s), 12.50 (1H br s); mz (MH) 374 (100 % 171; R
= 3-NHC(=Q)Ph Y. leld, 78% npt. 261-264CC; 81, 4.25 (2H, s), 7.05-7.95
(12HF. 2528p; RD. ﬁSZfKEI"tb}enYQ)SDl@ZHl §)—ylm m/ ¢ MM BEfBM( 100841ty 172;
R' 3" NHC( %Egti)Yleld 55% npt. 270-272CC, 8,, 2.00 (3H, s), 4.25 (2H, s)
7.00-7.50 T °m, 7..75 (3H$, 8), 8.25-8.45 (1H, n), 9.80 30 (IH 5s),
12.50 (Iff, br s); niz (M+H) +* 294 (100%) . 233 R' 3- NHC(=0) CH( Et ) Ph
Yield, 82% -154 t) 50 '2.25 (2H, 3 August
2006 50 03986558 B H‘%’éz?zégmethyl §°§92915§-yimlsey<az&>lzé v, s),
7.0-7.90 (&2% (Mka)* 8. @538 t**>935 9. 95 (1H, br s) and 12.50 (IH, br
s) ; mz MrH) "' * 398 (88})pur . 5 (0 M179; Yield, 45% npt.

161- 164" C 8H 2.15 (3H, s) , 4.25 (2H s), 6.90-7.35 (4H m, 7.75-7.95

(3H s)", $982- RE4AD §Lkh—ghlorophenyl)—2—(tr1fluoromethyl) -3—-furyl;
m/z (M+H)* 525 (purity >95%)
10
299; R"

i

2- (4-methylphenylthio) -3-pyridyl
300; RE = quinoxalin-6-yl; m/z (M+H)*- 409 (purity >85%)

15 601; RE = 2-chloro- 3,4- dlmethoxystyryl, m/z (M+H)* 477
(purity >90%)

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

20 603; RE = l-benzyloxycarbonylpiperid-4-yl; m/z (M+H)* 498
Apurity >95%) o

604; R® = 1—(4—methoxyphenyl)-5-methylpytazol—4—yl; m/z
(M+H)** 467 (purity >95%)

25 ' |
605; RF

1l

4-n-hexylphenyl; m/z (M+H)* 441 (purity >95%)
607; R® = 4-n-propylphenyl; m/z (M+H)* 399 (purity >95%)

30 608; R®* = 6-fluoro-1, 3~benzod10xan—8~yl m/z (M+H)+ 433
_  purlty >959) :



12.50 (IH, br s) ; mz (MH4- 295 (100% . 10 (O (ii) 212 Yield, 55%

mpt . 184-187 C, SH 3.55 (2H, s) , 7.10-7.50 (6H, m), 7 ),
8. 10- 8_45 %n 12.55 (1H, 15 (C) (iii) 213; Vi eId 1,93 196* C,
-5Jq2%’84’5% 3.55 (2H, s), 7.10 (4H, dd, J = 8 ,

(3H'm, 8.25-8.45 (1H, m , 12.55 (1H s) . 20 (cmmo 289 RE n qu :
mz (MtH) 4* 407 (purity >95% 200; O 1-phenyl sul phonylindol-3-yl 25 .291;
4- (N, N-di propyl sul pharrtoyl ) phenyl; mzggMH) +- 520 (purity >95-10) 292;
2- (4- met hoxyphenoxy) - 5-nitrophenyl; m'z (bd+H)+- 524 (purity >95% 30 293;
R~ 4-(4-chg@s 0 pﬂ@ferwlﬁwiP@D@yihéoﬁglﬁyxhe@nwy@m 1; M7 z( Wlﬁh)55344(1purl ty
>95%) 294; RE 5-(2 ydr obenzol[ bl f ur an- ¥ 4- et hyl t hi azol -
5-yl; m. z(mmm¢ﬁY4985%burlty >95% 3 August 2006 WO 02/ 36576
PCT/ GBOI / 04729 65 295; Ie = 2-(2-thienyl)thiazol-4-yl; mz (MH)** 446
(purity >95% 5 296; R~ = 3-nethyl-5-(5- nethyllsoxazol 3-yl)isoxazol -4-yl;
Mz (MrH) "610 44B° (puryclohesyd; 208z ReHE) ™ 363 (purity >95%)
5-(4-chl orophenyl)-2-(trifluoromethyl)-3-furyl; mz (MH)" 525 (purity
>959%) 10 299; R~ 2-(4-nethyl phenylthio)-3-pyridyl ._ .

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

612; R®* = 2-chloro-4-pyridyl; m/z (M+H)* 392/394 (purity
>95%)
10 .
613; R* = cyclopropyl; m/z (M+H)* 321 (purity >95%)
614; R® = S-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)-l-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; RE

i

n-heptyl; m/z (M+H)* 379 (purity >95%)

#

30 621; R® 3-—chloro'propyl;'m/z (M+H)* 357/359 (pprity >9'5_%)_

622; R°
>95%)

i

S-methylisoxaiol-é—yl; m/z (M+H)* 362 (purity




300; R~ q.uinoxalin-6-yl; mz (MH4,. 409 (purity >85% 15 601; R~ =
2-chl oro- 3, 4-di met hoxystyryl; mz (MH"- 477 (purity >90% 602; RE =

5- phenyl oxazol -4-yl; mz (MrH)4" 424 (purity >85% 20 $0OBIUSRER096 | _pen
zyl oxy 3¥@ BYBEHTPi perid-4 -yl mz (MH)"* 498 . (purity >IHOB/GBOUO4TRY. =

1- (4- met hoxyphenyl ) - 5- et hyl pyrazol -4-yl; mz .(MH) +* 467 (purity >95%
25 605; R~ 4-n-hexyl phenyl; mz (MH) +* 441 (purity >95% 607; RE
4-n-propyl phenyl; mz (MH) + 399 (puritéﬁ >95-9.) 30 6.08; Ro

6-fl uoro- 113- benzodi oxan-8-yl; nmz (MtH)+* 433 purity >95% 3 August 2006
WD 02/ 36576 PCT/ GBO /04729 66 609; R8 = 2,4,5-trifluoro-3-nethoxyphenyl;
mz (MtH)"- 441 (purity >95% 610; cyclohexyl; mlz (MtH)+, 363 (purity
>95% 5 6&23;4rBronp-k-phibyl ~8~methylpyrazel~3-y1;6hz RM+H)* 417

2-chl oro-4-pyridyl; mlz (MH)+* 392/394 (purity >95% 10 613; cycl opropyl;
mz (M-H) +{P8¥1t¥paPlfy >9599 614; 5-nethyl-2-(trifluoronethyl)-3-furyl;
mz (MrH) + 429 (purity >95% 15 615; 113 cyclobutyl; mz. (MH) +, 335
(puritg >95% 616; 2-chl oro-6-net hyl -4--pyridyl 20 617; .

1- (4- chl or 88#enBxy¥- B-RhenyLEbasrolmiz yiny Ry = (M 5144Qufpayibpsngss)

625; R® = 3-t-butyl-1- (2, 4-dichlorobenzyl)pyrazol-5-yl

626; RE = l1~-chloroethyl
10
627; RE = 3,4-dihydro-2H-1, 5-benzodioxepin-7-yl

628; R® = l-ethylpentyl; m/z (M+H)* 379 (purity >90%)

15 629; RE = 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® = l-propenyl; m/z (M+H)™ 321 (purity >95%)

(d) (1)
215; Ar = phenyl

25 Yield, 31%; mpt. 254-257°C; &y 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; 8y 3.55 (2H, s), 6.80-7.50 (L2H,
30 m), 8.50 (1H, s), 9.55 (1H, s); m/z (MHH)* 389 (100%).



618; 2-thienyl; mz (MH)+. * 363 (purity >90% 25 619; RE
3, 4- net hyI ened| oxyphenyl; mz (M:H) +,-401 (purity >95

n- hept m z I\/H—I) +* 379 (purity >95% 30 621; 3-chl or:?) gég
(N%FD+XN§Q (purity >95% 622; 5-nethylisoxaiol- $5 1Q$w39+ 362

(purity >95°/c) 3 August 2006 WD 02/ 36576 PCTI GBOI/O4729 67 E 623; R =
1-t-butyl -5-nethyl pyrazol -3-yl; mz (MH) +* 417 (purity >90% 5 624; R~ =
3-phenyl thi azol -4-yl; mz (MH)+-,440 (pyity >95% 625, R- =

3-t- butyI -1-(2,4-di chl orob' enzyl ) py3~azol -5-yl .626; Ro = 1l-chloroethyl 10
627; %dg g ?ydr 0- 2H- 1, 5- benzodi oxepi n-7-yl 628; Fk~ = 17et hyl pentyl;

n z (I\/Hr|—|)+ '} purity >90% 15 629; RF- = 1 -ben z yl oxycarbonyl- 2,
3- di ydr oi ndoe}- zley_ld ruza @gtH) 12532 4 Brci;td; 296% (830, H?&*s:) 2 3. nhl or o-
1, 1 -dime thylethyl; 371/ 373 ( urity >95% 20

1- pr openyl { 4Ry zbx( P?P)I-rl) #. 2@21(2(%urﬁ)try 4>933)’/() d)S)a )7 A&7 a4S pﬁ%% mpp

Yield, 31% L 7* S I (44H (A, - 8§) 5'05 k13 1 7.85
(1H, s) 9. 6%5@? B ?;1 (%15{2 (Q\'\}HDCB 371 (100% 216 Ar gl u%ur{)phg%?ﬂs Yi el d,
79% npt. 21612494*0 8H .3.55 .(2H, s), 6. 80-7. 50 (12H, 30 m, 8.50 (1H,
s), 9.55 (1H, s); nml z-(MtH) +- _389 (1009 .

(d) (iii)
640; R® = cyclobutyl
Yield, 77%; m/z (M+H)*" 334 (96% purity).
10 '
641; R® = 5-methyl-2- (trifluoromethyl)-3-Ffuryl
Yield, 50%; m/z (M+H)* 428 (97% purity).

642; R® = 4-bromo-l-ethyl-3-methylpyrazol-5-yl
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® = 1_-ethylpént_yl
30 Yield, 80%; m/z (M+H)™ 378 (100% purity).

648; R® = n-heptyl
. Yield, 76%; m/z (M+H)* 378 (100% purity).



3 August 2006 WD 02/36576 PCT/ GB01/04729 68 (d) (i i) 206; Yi el d, 12%
npt. 125-126. 5'C, 811 2. 65 (4H, br s) , 3.70 (4H, b;%§ 5 @ifZH s),
4.30 (4H, ; 7.00-7.15 (2H m, 7.65-8.00 M m, edupk é , 9.60
(1H, syvoqzz%ﬁ 5 (1M, s) (d) (iii) 640; R- = cyclobutyll’cﬁ"é%!““?i?% m z
(MtH) +* 334 (96% purity) 10 641; R~ 5- nethyl 2-(trifluoronethyl)-3-furyl
Yield, 50% mz (MH)+* 428 (97@6purity). .642; R~ =

4-brono- | - et hyl - 3-net hyl pyrazol -5-yl  1%gYield, 97% miz (MtH) +* 466/ 468
(100% purity) 643; R- = 2-thienyl Yield, 100% mz (MH +, 362 (93%
purity) . 20 644; R~ = 5-nmethylisoxazol-3-yl "Yield, 99% mz (MtH + 3.61
(100% purity) . 645; R~ 3, 4-nethyl enedi oxyphenyl Yield, 100% nfz (MtH)+-
400 (94% peu9} yR® =251-6461ofvetdnyl but yl - 5- net hyl pyrazol 3-yl Yield, 96%

mz (MH) + 416 (97% purity 47; - et hyl pen 30‘neld 80% nlz
(MrH) ++ 375193800687 i TYF. (g"l’sﬂg; |§~4R2?(-3h‘é4pt§ﬂra/‘£ﬂe? EIY8h, iz (MeH) +-
378" (1. 00% purity). 3 August 2006 WO 02/36576 PCT/ GBOI /04729 69
5 650; R® = l-propenyl
Yield, 91%; m/z (M+H)* 320 (97% purity).

651; R* = 3,4-dihydro-2H-1,5-benzodioxepin-7-yl
Yield, 93%; m/z (M+H)* 428 (97% purity).
10 | -
652; R® = 2-chloro-6-methyl-4-pyridyl
Yield, 77%; m/z (M+H)* 405/407 (100% purity).

653; R® = 2-chloro-4-pyridyl
15 Yield, 87%; m/z (M+H)* 391/393 (100% purity) .

654; R* = 1—(4—chlorophenoxy)—l—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~3;methpxyphény1
Yield, 83%; m/z (M+H)*- 440 (100% purity).



649; R4 1l-chloroethyl Yield, "65% mz (MtH) +' 342/344 (100% purity). 5
650; R~ 1-propenyl Yield, 91% mz (MH +* 320 (97% ri%XéQO 51; R~ =
3, 4-di hydro- 2H 1, 5- benzodi oxepin-7-yl  Yield, 93% nfz:iﬁgﬁg a8 (97%
purity)YOR3EES. R = 2 chioro-6-net hyl -4-pyridyl Viel d,FA9EHI2 MeH) +-
405/ 407 (100% purity) 653; R~ = 2-c.hloro-4-pyridyl 15 -Yield, 87% mz
(M+H) + 391/393 (100% purity) 654; R~ = 1-(4-chlorophenoxy)-I|-nethyl et hyl
Yield, 89% mz (MH)+ 448/ 450 (100% purgty) 20 655;-RP
="4-(trifluoronethoxy) phenyl Yield, 100% mz. (MH) 440 (100% purity).
.656; R~ = ¢l ghexyd_ Yy _45%E 41 *=,1362 (97% purity) 25 657;
R~ 6-fl uorgéq,'&ﬁi ben%odl:‘gég%-gf;ﬁdl%gpg?@%%ry%iz (MtH) + 432 (97% purity)
658; R~- A4Ypeodyl phé&nym/30 (Wiél)d; 4064478 z (108%) pur888) (100% purity) 659;
R~ 2014, 5-trifluoro-3-net hoxyphenyl Yield, 83% mz (Mt'H)+- 440 ' (100%
purity). 3 August 2006 WD 02/36576 PCT/ GB01/04729 70 667; Ra =

2-chl or o- 3g4g;drMe=t hopysyyphényel d, 76% mz (MrH)-'-- 476/ 478 (100%
purity 668; (R~ 4-hexyl phenyl Yield, 63% mz (MH) 4' 440 (100%

buri (v,  Besldp. 6AkreiuA HREWDSy) 440 pi10RYI purity) s

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* = l-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
Yield, 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 o |
677; R* = 2 (2-thienyl) isothiazol-4—yl
Yield, 70%; m/z (M+H)* 445 (100% purity).



Yield, 41% mz (MtH+ 463 (97% purity) . 10 670;

2- (4-net hyl phenyl thi o) -3-pyridyl Yield, 100% mz (MH)+* 4 8% purity)
) 671 qU| noxal in-6-yl Yield, 86% mz (MH) + 408 (1 (E 15 672;
1- benzy %Mé?%onyl pi peri d- 4- yI Yield, 84% mz (MH)+, 7 purity)
673; 1-(4-methoxyphenyl)-5~--nethyl pyrazol-4-yl 20 Yield, 76% mz (MtH)+-
466 (97% purity) 674; 5-(2-pyridyl)-2-thienyl Yield, 66% nlz (MtH) +* 439
(100% purity). 25 675; R~ 5- phenyl .oxazgl -'4-yl Yield, 63%. mz (MH)+-
423 (100% purity) 676; 3-methyl-5 -(5-methylisoxazol-3-yl)isoxazol -4-yl

Yi el d, g Mz (Mt ﬂs%ﬁ) | £3Pafld. P h ~
. (2- th| en%f)/g i sot hi. azg?z %2[# I/{?}B%Iﬁ%%g/l))] I\/llgza I—B’ )- 445 Elllg(l)% 53rzlotly
August ZOCEB—yl/\O 02/ 36576 PCT/ GBA /04729 71 678 R’

5 U S04 vl 01 V18 004 o

5-(4-chl orophenyl )-2-(trifluoronethyl)-3-furyl Yield, 95% mz (M-H) +-
0% 12 (843 E+ At (ond arorkeay L) AU TICITN (L
4- (4- chl orpobeay| o4 phapy! kminyet vl Aidi espal pu\@iaiﬁ; 45% nlz (MFH) +-

550/ 552 (100% purity
680; R® = 3,5-bis~-(trifluoromethyl)phenyl
_ field, 69%; m/z (M+H)* 492 (100% purity).
10 '
.681; RP = 4—(4—chlorophenylsulphonyl)—3—methyl~2—thienyl
Yield, 45%; m/z (M+H)* 550/552 (100% purity).

682; R® = l-benzyl-3-t-butylpyrazol-5-yl
15 Yield, 94%; m/z (M+H)* 492 (98% purity).

683; R® = 1—phe_.nylsulphonylindol-—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
Yield, 56%; m/z (M+H)* 322 (92% purity).

687; R = ethyl
30 Yleld 689' m/z (M+H)*- 308 (97° purlty)

688; R‘-“_-_= f].-fm’e_thjle:thyl S
. Yield, 100%; m/z (M+H)"™ 322" (100% purity).




682; R~ = 1-benzyl-3-t-butyl pyrazol-5-yl 15 Yield, 94% mz (MH) +* 492

(98% purity) . 683; R~ 1-phenyl sul phonyli ndol - 3- yI Yi eI d, 90% n12
M+-H) +* 535 %100% purity) . 20 684; R~ = n-nonyl Yiel d3 t

(o WO

322 (92% purity). 687; ethyl 30 Yield, 68%..n z. (I\/Hr|—|)+* 308 (97%

purit
purit

y)

y)-

... 688;. 1-nethylethyl Yield,7400% MZ (MH)4- 322- (100%
3 August 2006 WO 02/38576 PCTI GBO1/04729 72 (d) (iv) 691; R

6-fl uoro- 113- benzodi oxan-8-yl Yield, 100% mpt. 250-254*C (shrinks
142-1460C); mz (M:H)*~' - 5 447 (100% purity). 692; R =
3, 4-di hydrdwd)ZIHiY)S benzodi oxepi n-7-yl Yi el d 71% mpt. 205-208*C, mz

10Q% pur i 693; I oxycar bonyi pi peri d-4-vyl
O/ggé'n’p : %Gft}%&? ktﬁ’\‘/}ﬁ% L owgnr % ¥boopurity) . 694 R =

(MeH) !

Yield, 78

vi e’gz_s!falaS%o@uptm & %gf%s@d eHriilks Hazdr %)’ (2 odfn)

3.0 (2H,

propy

. 685; R~ = 2-(4-net hoxyphenoxy) 5-nitroBf 01/0%2& d, 9
mz (MH) +, 523 (100% purity) . 25 686; R~ propyl Yield, 56% nz (NH—i)

406
8%

(3H, np, 84878.(290&2punyjtynd 12. 55 (I H s); mz (MH+, 337 (100% purity)
R = 2, 3-di hydr obenzo[ b] f uran-5-yl

698;

10

15

20

25

30 .
- 700; R = 2- (trlfluoromethoxy)phenyl

692; R = 3,4-dihydro-2H-1,5-benzodioxepin-7-yl
Yield, 71%; m.pt. 205-208°C; m/z (M+H)" 443 (100% purity).

693; R = 1—bénzyloxycarbonylpiperid—-4—yl
Yield, 78%; m.pt. 216-219°C; m/z (M+H)" 512 (100% purity).

694; R = propyl _

Yield, 75%; m.pt. 205-208°C; oy 0.80 (3H, t), 1.2-1.7 (2H,

m), 3.0 (24, 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 (lﬁ, s);

m/z (MHH)* 337 (100% purity). |

698; R = 2,3-dihydrobenzo[b] furan-5-y1
Yield, 88%; m.pt. 251-254°C; &y 3.1 (2H, t), 4.25 (2H, s),
4.5 (2H, 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).

699; R = 3-methoxyphenyl | _
Yield, 67%; m.pt. 195-200°C; & 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).

 Yield, 84%; m. pt. 229 231°C, 8;{ &, 25 (ZH, S), 6 9 7 3 (7H, '



20 Yield 88% mpt. 251~2540C; SH 3.1 (2H, t) , 4.25 (2H, s )f .4.5 (2H,

t) , 6-i 6- (IH d) , 6.8-6.4 (6H- m', 7.7-7.9 (3H, 4(2H rr)
90(1%@@% 12.55 (IH s); mz (MtH) 413(94%pur% é‘gﬁ%%

3-neth Yield, 67% mpt. 195-200"C; 5H 3.7 (3H, (211 -
S), 4--66(1Hn’) 6.8-7.3 (7H, m, 9.7-9.9 (3H, m, 8.2-8.4 (1H, ,
8. 6- 8. 7 (2H, m and 12.25 (IH, s); mz (MH+ 401 (100% purity). 30 700

R 2-(trifluo' ronet hoxy)phenyl Yield, 84% mpt. 229.-231*C, SH 4 .25 (2H.
S), 6.9-7.3 .(7H, 3 August 2006 WD 02136576 PCT/ GB01/ 04729 73 , 9.7-9.9

(3H, ), &)2- & 4-(BH rc)H,llm)Z éltflrash Bd, 182 455
(100% purlt . 701; )? = 5-nme 5 - 3- phen$| i soﬁ%‘z)azgll (Z%I_i (1? Yi'el éa[{(%mi? 25
256- 258+ C; Hirz S0 /4% ﬁ%tﬁk97¢§§urlppﬁ PUGLYIR = 2- ethoxyphenyl Y|eId
77% mopt. 174-178*C, mz (MrH)+* 415 (100%purity). 10 705; R =
4- butylphgﬁg Yleld 7896 ? 201-205'C, 8H 0.80 (3H, t), 1.0-1.8 (4H,

, 2.5 ( Sanetiyls3gheryhigseraza)-49y1-9.9 (3H-F n), 8.2-8.6

3H, 2 1H, 100% t 15 .706; R ==
l(out yl i elqg 111%335%53'9(9 ‘%25%%%@9’2 ’?ﬁﬁfl—&’fﬁ'ﬂé%l%% )g%tﬁr |R‘V)1tY)(-d) (v)
(a) 20 697; R = net hyI

' 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°C; &z 0.80 (3H, t), 1.0-1.8 (4H,
m), 2.5 (2H, m), 4.25 (2H, s), 6.9-7.4 (8H, m), 9.7-9.9 (3H;
m), 8.2-8.6  (3H, m) and 12.25 (1H, s); m/z (M+H)* 427 (100%
purity). '

15 |

706; R = butyl

'Yield, 65%; m.pt. 225-227°C; m/z (M+H)* 351 (96% purity).

(d) (v) (a)
20 697; R = methyl

Yield, 78%; m.pt. 192-194°C; m/z (M+H)* 330 (100% purity).

(d) (v) (b)
702; R = 4- acetamldophenyl

25 Yield, 67%; m.pt. 263-265°C; m/z (M+H)* 449 (97% purity).

7Q3; R = 5-(2-pyridyl)-2-thienyl
' Yield, Bp%',- m.pt. 258-261°C; m/z (M+H)*' 475 (100% purity).

30 (e) :
_'227 Yield, 31%; mpt 124 ~125.5°C; & 4.25 (28, s), 7.20-
_7 .50 (4H, m), 7.60-~8.45 (8H, m), 10.20 (1H, m), 12.55 (1H,



Yield, 78% mp~t.. 192-19.4'C, mlz (M+H)+* 330 (100% purity). (d)(v)(b)
702; R = 4-acetamidoph'enyl .25 Yield, 67% mpt. 263- ZoAGNG 200G (M i)+
449 (97% puri tiﬁy) 703; R 5-(2' - pyri dyI )-2-thienyl Yield 80‘V8 M Pt -
258- 26 WO (M-H) + 475 (100% purity). 30 (e) 227; WSVEBOMIG o
124-125.50C, 8H 4.25 (2H, 7.20- 7.5 0 (4H, m), 7.60-8.45 (8H, jn), '10 20
(I'H, m, 12.5.5 (1H, 3 August 2006 WO 02/36576 PCTI GB01104729 74 m ; mz’
(MH + 372 (20% (f) 239; Yield, 68%,npt. 230-232*C, 8H 3.65 (2H, s) ,
4.10 (3H 5s), 6.50-7-00 (3H, m, 7 75.8.00 (3H, m).-8 25-8.45 (IH, 1),

8.50-9. 0 2.50,LH, . bt Mz (MH) +* 283 (1009 10 247:
Yi el d, SOl m? %%Ié31*€7ysr?§ byg) (2t Zs§, 5 60- 705 ((3rf©n§g? 7. 80- 8. 00

(3H, m , 8. 25 8. 45 (IR m , 9.80 (IH s) 12.55 UH, s) mz (MH) + 271
(65%) (h) 15 277, Yield, 36% mpt. 157-162'C, SH 3.80 (3H s) , 4.40
(2H, s), F)3-8.0 (7H, m), 8.2-8.4 (IH, m and 12.60 (IH S). M 278;

Yield, 6% ¢ C, 7491,2@)(12H, 2-8.4
RN G N O R TN L PR - ML ATk

(j) 253 BIV2 NBOTSHpHDI (36, 5 Y1 128 1006 bsrér m) staga§-ﬁm4,5t (1H,8m20" C
8H 2.3-2.@ G4d9.00 (1H, br s), 12.50 (1H, br s); m/z (M) " 283
(100%) .

(g)

10  247; Yield, 89%; mpt. 228-231°C; & 4.25 (2H, s), 6.60-7.05
(34, m), 7.80-8.00 (3H, m), 8.25-8.45 (1H, m), 9.80 (1H, s),
12.55 (1H, s); m/z (M+HH)Y* 271 (65%).

(h) _
15 277; Yield, 36%; m.pt. 157-162°C; oy 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).

(i)

278; Yield, 6%; m.pt. 131-139°C; 8 4.40 (2H, s), 7.3~7.9
20  (12H, m), 8.2-8.4 (1H, m), 10.20 (1H, s) and 12.60 (1H, s);

m/z (M+H)* 356_(79% purity).

(3)
253; RMRYNH = 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, s), 7.0'8.3
(11H, m) 9.70 (1H, s) and 12.30 (1H, s) ; m/z (M+H)* 540
(95% purity). |

30 254; P@H@”NH = pyrrolidine

 Yield, 42% over 2 stages; m.pt. 110- ~113°C; 8 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
(28, s), 7.2-8.3 (11H, W 9.70 (1H, s) and 12.60 (1H, s).



m, 2.7-2.9 (4H, m, 3.4-3.9 (10H, m 4.35 (2H, s), 7.0-8.3 (11H, m 9.70
(IH, s) and 12.30 (1H, s) mz (MrH) +, 540 (95@6pur|ty)3AQ@ﬁﬂ25m5 RN V2NH
pyrrol i | d, 42% over 2 stages; mpt. 110-113*C 4H, m,
2. 3-2. é%%&? 2.7-2..9 (4H m', 3.6-3'.9 (6H m, 4%3’(;.&?1?02‘?—39(3),
7.2-8.3 (11H, 9..70 UH, s) and 12.60 (IR s). 3 August 2006 WD 02/ 36576
PCUGB01/ 04729 75 (k) 265; Yield, 46% mpt. deconposes >75*C, 811 1.9-2.2°
(2H, m, 2.7- 5 2.85 (4H, m, 3.5-3.9 (B4, m, 4.20 (2H,._p)f 7.0 (1H s),
7.7-8.2 (6H,, m, .8.80 UH, s) and 12.50 (1H, s). Biological ... Testing
In order to assess the inhibitory action of the conmpounds, .10 the
foll ow ng assay was used to determ ne | Cso values. Mammalian PARP,

i sol ated f{lm Hel a cell nuclear extract, was incubated with Z-buffer (25nmV
Hepes (.S?%gg 12.5 MM MyC12 .(Sigma); 50mM KC1 (Sigma) ; | nMDTT

(Si gma) ‘Gycerol 15 (Sigma) 0.001% NP-40 (Sigma); pH 7.4) in 96 well
FIashPlateﬁleia}vﬂx%bmmwat(P&ahomﬁas@@d>VBMyjny;cpn@emtzaxﬁnnSmpt gand

i nhi bitors added. All npounds wer e diluted in DVMSO and gave flnal assay

concerfi r at? oh% Mﬂbelt‘i/\ee% itﬁa?id‘@ﬂmmlu\/ﬂ 2Qi {RBy n&)ovEeDditfly &) a final
concentr at of 2 1ypper | §.8¢0(18e Lptahaagsayovqhne sjer well was 40

~tl. -Aftéioﬁb n%ng%es Tﬁﬁuﬁatioé af 38 C t6e reac8|onssaere initiated by
the addition of a 10. [tl reaction mxture, 3 containing NAD (5pM, H NAD

and. 30ner dggg!lcgirfggggngmm 25 oligos. Designated positive and negative

reaction

In order to assess the inhibitory action of the compounds,

10 the following assay was used to determine ICso values.

~ Mammalian PARP, isolated from Hela cell nuclear extract, wé;
incubated with Z-buffer (25mM Hepes (Sigma); 12.5 mM MgCl.
(Sigma); 50mM KCl (Sigma); 1 mM DTT (Sigma); 10% Glycerol’
15 (Sigma)-0.00i% NP-40 (Sigma); pH 7.4) in 96 well FléshPlates
.(TRADE MARK) (NEN, UK) and varying concentrations of said
inhibitors added. All'cémpounds 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 minutes incubation at 30°C the reactions were
initiated by the addition of a 10 pl reaction mixture,
'containing NAD (5uM),.3H—NAD and 30mer dodble.stranded'DNA— .
25 oligos. Designated positive and negative reaction wells were
done 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 quenched by-the.
addition of 50 pl 30% acetic acid to each well. -The plates

 were then shaken for 1 hour at room temperature.



done in conbination with conpound well.s (unknowns) in order to calculate %
enzyne activities. The plates were then shaken for 2 m3nAuagesta0@b i ncubat ed
at 30* 45 mnutes. 30 Follow ng the incubation, S Wwere
quenchgﬁagysfsﬁg aidto each well.. The p ddition of 53%13?%9 cetic ac
:lates were then 'Shaken for 1 hour at roomtenperature. 3 August 2006 WO
02/ 36576 PCT/ GB01/ 04729 76 The plates were transferred to a TopCount NXT
(TRADE MARK) (Packard, UK) for scintilfation counting. Values recorded

are counts per mnute (cpn) follow ng a 30 second counting of each well. 5
The % enzyife 3oldedd Wwd 06 €A&Hs EOFPOYNEoI & tbpowahculx@t qERABS MARK)E

fol |l ow ng equatl on: % I nhibition =100 10ox (cpm of unknowns -nean negative
cpM  (mean wam% Eom feansabaght 19biep) ﬁﬂmtiOgSom\;{allé@@I frecareledet ai | ed
bel ow In Tl GedudiSs I50 NAUES (GHRP £ONEEALAE! HOBoALEMINEN AAIng he
enzynme act|V|ty 'S bited), which are detefm ned over a range of

di fferent df eaglkcaerethiions, . normally from10 [tM down to 0.01 pM Such

| C50 vl ues are used as conparative values to identify increased conpound
potenci es. For conparison, the G0 O 100 (1(2H)-phthal azinone was 20
determ nedrml%\gemmabavblva‘sy forbeagh2cprpotal) éslth@@nﬁ@mlla@%i (pM

126 1.8. ]@glr;g 6che following equation:

% Inhibition =100 —(100:: (cpm of unknowns —mean negative cpm) )

(mean positive cpm-—mean neagative cpm)
10 '

Some results are detailed below in Table 1 as ICsp values
(the concentration at which 50% of the enzyme acﬁivity is.
inhibited), which are determined over a range of different '

15 concentrations, normally from 10 pM down to 0.01 MM, Such
ICso values are used as comparative values to identify

increased compound potencies.

For comparison, the ICso of 100 (1(2H)-phthalazinone was
20 detefmined using the above test to be 7.2 pM.

Table 1
Compound { ICse (uM)

126
129
132
141
151
186
191
211
248
139
163
192
138
142

*
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132 0.7 141 1.4 151 1.8 186 1.1 191 1.3 211 0.4 248 1.0 139 1.7 163
1.8 192 1.4 138 1.2 142 0.7 3 August 2006 WD 02/365§ﬁuﬁﬁibﬁﬁél/04729 77
193 1.0 194 1.4 164 1.8 165 0.3 276 2.5 277 0.6 159 3.5 160 1.3 166

4.1 18Y092/36579027 0.4 169 0.6 170 0.4 171 0.6 172 ORSI/GBOIN4R29) 216
.0.3

17

193
194
164
165
276
271
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 -
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The followihg c0mpouhds were tested and had ICses of less
than, or equal to, 1 uM: 233, 278, 279, 294, 295, 601, 604,
624, 640-659, 667-678 and 680-706.

The fbllowing compounds were tested and had ICsos of less
than, or equal to, 3 pM: 253, 254, 265 and 619.



206 1.2 179 0.04 212 0.9 213 4.4 239 0.6 180 1.3 222 2.2 247 0.5
241 0.9 198 3.8 204 0.7 202 0.07 131 4.4 177 0.8 3ﬂ%&n@t20m249 0 7
145 0. 9 91 3.3 .92 1.3 93 2.1 The follomnng

testedag%%ﬁﬁgg IC 5()s of less than, or equal to, Qgg%&ﬂ%é f 279
294, 295, 601, 604, 624, 640-659, 667-678 and 680- 706 5 The foll ow ng

conpounds were tested and -had 1 C. 50s of |less than, or equal to,'.3 VM
253, 25~4,' 265 and 619. 3 August 2006 W& 02/36576 PCUGBO /04729 78 The

foll owi ng conpounds were tested and had 1C50s of |less than, or equal to,

i M 266, A3, rZBoRing88ompounds were tested and had ICsps of less
than, or equal to, 5 puM: 266, 283, 284 an 285.

The Dose Enhancing Factor (DEF) ié a ratio of the
5 enhancement of cell grthh inhibition elicited by the test
compound in the presence of bleomycin coﬁbared to bleomycin
alone. The test compounds were used af.a fixed
concentration of 25 pyM. Bleomycin was used at a
concentration of 0.5 ug/ml; The DEF was calculated from
10l the formula:

Growthrc % Growthbieo
Growthcontrolr Growthibleo+Tc)

ﬁhere Growthye is cell growth in presence of the tesﬁ
15 compound; _
Growthcontror is cell growth of control cells;
Growthpieo is cell growth in presence of bleomycin; and
Grthhuﬂ£m¢q is cell growth in presence of bleomycin and the
test compound.
20 o |
Ccell growth was assessed using the sulforhodamine B (SRB)
‘assay (Skehan, P., et al., 1990, J. ﬁatl. Cancer Inst., 82,
1107;1112). 2(006 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°Cc. Cells were either
replaced with media alone or with media containing the test

compound at a finalZCOncentration'of'25 HM. 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 1nh1b1tlon by
. the test compound. ' '

5




The Dose Enhancing Factor (DEF) is a ratio of the 5 enhancenent of cell
gromh inhibition elicited by the test conpound in the3pugest066 of

bl eonmyci n conpared to bl eomycin alone. The test conpou ed at a
fixed ‘ﬁgﬂyé‘{%?ati on of 25 pM Bl eonycin was used at a w@ﬁ@éﬁ?#gl on of

0.5 pg/m . The DEF was calculated from 10 the fornula:. G owt hTc

G owt hbi eo Growt hcontrol G ow h(bl eo+TC) where G owmhT;c is cell growh in
presence of the test 15 conpound; G owyhcontrol is cell growh of control
cells; Gowhble~ is cell growh in presence of bleonycin; and

G owt h(bl eo+TC) is cell growh in presence of bleonycin and the test

conpound. 20 Cell growth was assessed using the sulforhodam ne B ( SRB)
assay (Skeldns feretleft fagog, furthpst 16 banesr befsre rgplaciygy-the 2)
2,000 HelLg cells wer LpLo | kB i 3y med 1 RRve! |

m croti te?"epcfiaa{ eaélﬁn} %lggﬁgﬁg %?Elfigigg \éltgl bgn F?\’gut?at-e or 6 hours at
37*C. Cel lst V&1 ei t Tiee medphawad wheh. medoxed emd dheniadl keedikasbnt ai ni ng

the test conpound at a final cqoncentration of ?ﬁggM [ls wer ali owed
to grow forith f10Qmkrof kesrcpdflol 8% AW/ LYatEis 0353 (ﬁcﬂ"f’o ei tiHer
untreat ed éﬁfétl.és Ohel&SinERBREEAALT 22Ee¢030 20eklifut@d landniHaRtwekEd h

r 2
ei ther bl €éonycin 6r test conpound were used as a control. Cells treated
with test fewrpoumesavrbhb wateruseBach ¥eddsoft keldowas ithahitdes the

test Corrpo‘yf& fo@ﬂfugk 8092 (WV?Z/S%Sé% R%T/ag?égi/codé%%% 71:90r 20
minutes before washing four times with 1% acetic acid.
10 Plates were then dried for 2 hours at room temperature. The
ldye from the stained cells was solubilized by the addition
.of 100pul 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.



Cells were left for a further 16 hours,. before replacing the nedia and
allowing the cells to grow for a further 72 hours at 3/8@usTReOGedi a was

t hen r%ﬂ%ﬁgﬁs%d the cells fixed 5 with 100pl of ice coﬁ%‘?ﬁ/ A SA)

trichloroacetic acid. The .plates were incubated at 4* m nut es and
then washed four tinmes with water. Each well of cells was then stained
with 100tL1 of 0.4% (wWv) SRBin 1% acetic acid for 20 m nutes before
washing four tinmes with 1% acetic acid.gd0 Plates were then dried for 2
hours at roomtenperature. The dye fromthe stained cells was solubilized

by the addidneOresQftslOOpd sHol®mh Tras18age into each well. Plates were
gently shaken and left at roomtenperature for 30 m nutes before nmeasuring
the optical density at 564nMon a 15 Mcroquant mcrotiter plate reader. 3
August 2006 WO 02/36576 PCT/ GB01l/ 04729180 2 Sone results are shown in Table
2. Table 2 Conpound DEF 126 1.9 -129.1. 3 132 2.3 141 1.6 151 1.9 186
1.6 191 1.5 211 1.4 248 1.2 [GompoundleBEF 3 192 1.4

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
90,
91
92.
93
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138 1.3 142 .1.6 193 2.2 194 1.6 .164 1.3 165 1.3 160 1.5 166 1.4

227 2.6 169 1.5 170 2.6 171 .1.8 172 1.4 215 1.4 6 11 00 06 1.2
179 1. yoﬁ%&%&% 213 1.3 1SO1.2 .222 1.2 198 2.3 ,l‘gB /04bsl 1.3
177 1. .9 145 1.8 90 1.8 91 .1.4 92. 1.5 93 1.3 3 August 2006

81

The following compounds were tested and had DEFs of greater'
than 1: 233, 249, 254, 265, 278, 279, 283, 284, 640, 645,
648-—6'54, 655-658, 667, 671, 6725, 678, 680, 683, 684 and

5  686-688. | | -



WO 02/ 36576 PCT/ GB01/ 04729 81 The follomﬁng conpounds mere tested and had
DEFs of greater than 1: 233,'249, 254, 265, 278, 279, %§4 640, 645,
648- 654, 655-658, 667, 671, 672.',r &r8, 680, 683, 684 '69@ 8% 688. 3
August 2006 82 CLAIMS 1. The use of a conmpound of the fornula . 0 A,RN"
N N B Rc and isomers, salts, solvates, chemcally protected forns, and
pr odr ugSLAAMSeof ,. in the preparation of a nedicanment for |nh|b|t|ng t he
activity of PARP, wherein: A and B together represent an optlonally
substituted, fused aromatic ring; Rc is -CH2-RL, where RL'is an. .

opti onally S@%ﬁhﬁy&@ﬂfeﬁriﬁpdﬂdd &ff Othpe ﬁﬁ@h&@bis hydrogen. 2. The use
of a conpound of 'the formula: O N"RNN B Rc and isoners, salts,
solvates., chem cally protected fobps and prodrugs thereof, in the
preparation of a nedi canent A '

Ry
|
/N

Re

'_and isomers, salts, solvates; chemically protected forms,
' and prodrugs thereof, in thé preparati§ﬁ-of.a medicameqt= “
for inhibitiné the éctivity of PARPLIWﬁerein: '

‘A and B-together represent'an-optionally subétituted,
 fused aromatic rlng, | '

Rc is ~CH,;-Ry, where RL is an optlonally substltuted Cszo
' aryl_group, and

Ry is hydrogen.

2. The use of a compound .of ‘the formula:

and isomeré, salts} solvates,.chemiéally protected-forms,f'
~ and prodrugs thereof, in théﬂpfepafation of a medicament
_ for use as an'adjunct in éancer-therapy;_whergin:_.
fA'énd'B togethér represéﬁt an.QﬁfibnaIiylSubStituﬁed;
fused aromatic ring; -
 RC is —-CHy-R;, where Ry is an optlonally substltuted C520
aryl group, and

_'Rqus_hydrogen.



for use as an adjunct in cancer therapy, wherein: A and B together
represent an optionally substituted, -fused-aromatic ri g; Rc .is -CH2-RL,
where RL is an optionally substituteg C5-20. aryl gro ,“%‘r‘ﬁizﬂﬁ?: is.
hydrogen. 3 August 2006 83 3. The use according to claim?2, wherein the
adjunct is for use in conbination with ionizing radiation. 4. The use
accordi ryy to THeaiusR,acder@inmg tthe athimc?, i shefeinusbei adganbitnatsion with
chenot herapeutic agents. 5. The use according tg.agx one of clainms 1 to 4,
wher ei n {%e Yk dd &Y ITMG L) +ePFesRAt BACBYIROB- consists of solely
carbon ring atons. 6. 'The use according to claimb5, wherein the fused
aromatic ring represented-by -A-B- is benzene. 7. The use according to
ei ther d.ai mBheorusd adeedrdingetei aladnd2yi vhsraie tGhsubdiingteds 8. The

use according to, an ne of. the ced] ' LITE & in RL is a benzene
ring. g.g%e&ueselnac%%ngod}rh%tjf%nC‘T”g‘lhgr?n gﬂ{aﬂ%g?g%‘gégﬁlf\é\gg%ﬁ%gfi tuted by one
or nore substituents selected fromthe group consisting of: C3.--7 alkyl;
C5- 20 a.rgll; C3-20 heteroc ,C|% 1, hal o; hydrox%; .et h(ir' ni.tro; cyano; E
car bony!° gr ouie ‘%frﬁrﬂfc%‘g’rg M ARNKOPBXYE FHPGMS. L ERi et hex:  sul foxi de;

and sul f,ane e {40t HDer USEa ASFORGE NG £Ongka) M-8prvbenein Bl ia-psubstituted
by a substituent.selected fromthe group ..consisting of: acylam do,

~ ureido, widioHeia, sakely : eayberyringABEEBS - 2006

' 6,: fThe usé-accordingmto,CIaim_5,_wheréin~the fused-*g~“ e

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 ény 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 éubstituents éelected'from the
igrbup consisting of: Ciq alkyl; C54o aﬁyi; Cs-20.
_heterocyclyl; halo; hydroxy; ether; nitro; cyano;
.cérbényiLgroups} émiho;'aéylamidd} a¢yioxy; thiol;

' thioether; sulfoxide; and sulfone.

' 10.  The use according to-dlaimﬂ9,-wherein.RL is
~ substituted by a subétituént,géleCted'ﬁrom_the,group
_}cthiSting of: acylamido, uréido,.sulfOnamind, and

-acyloxy.



84 11. A pharnmaceutical conposition conprising a conpound of the fornula:
O A  NRN N B Rc or an isoners, salt, solvate, chemcally protected
form and prodrug thereof, wherein: A and B together éW %ﬁﬁOQn
optionally substituted,. fused-arome8%c ring; Rc is .-CH2-RL; RL is
optionally substituted phenyl; and RN is hydrogen, and a pharmaceutically
accept ablie car pharmacedidident .conbhd i tA hateomeeisieql a cooppsuhidon according
to cIa|n111 wherein the fused aromatic ring(s) represented by -A-B-
consi st 8 the 68 Garbon ring atoms. .13....: A pharnaceuti cal
conposition according~to claim. 1.2, mhereln.the fused aromatic ring
represented by -A-B- is benzene L@. A pharmaceutical conposition according
to.-either claim12 or clai mal3, erein said rings are wunsubstituted. A
phar maceuti cal conposition acdqoxgt @Rany one. of clains 11 to 14,
wherein RL is substituted by ne|or ﬁ%re "substituents selected fromthe
group~consisting of.- "C-77. INo; Hhydr.oxy; ..ether, a 1 kSrl;

C5_~20 aryl;,6 C3'-20 heterocyc August ) 2006.. - o

or an.ieomeré, salt, .solVate, chemically protected_form,
" and prodrug thereof, wherein: | _'
: A and B together represent an optlonally substltuted
.fused aromatlc rlng, '

‘Re is —CHz-Ry;
: RL-is-optionally éubstituted phen&l; and

Ry is hydrogen, ' |

' and a pharmaceutically acceptable carrier or diluent.

12.° A pharmaoeutical o0mpOSition according to claim 11,
whereln -
the fused aromatic rlng(s) represented by -A-B- consists

of solely carbon ring atoms.

;;3ti A pharmaceutlcal comp031tlon accordlng to clalm 12,

"whereln the fused aromatlc rlng represented by -A B— is.

.benzene R
14. A pharmaceutlcal comp031t10n accordlng to elther
. claim 12 or clalm 13 whereln sald rlngs are .. .

funsubstltuted.

515;- A pharmaceutlcal CompOSltlon accordlng to any one of
]'clalms 11 to 14, wherein RL is. substltuted.by one or more . .~
._substltuents selected from the group con31st1ng of:. Cki_:

' jﬂelkyl,;ngo-aryl, C320 heterocyclyl halo, hydroxy, ether,.



nitro; cyano; carbonyl groups; am no; acylam do;. acyloxy; thiol;

t hi oet her; sul foxide; and sul fone. 16: A pharmaceuti cal

according to claim15, wherein. RLgss substituted 'by3dﬁ§ﬂ%g?¢@%ent
selected from the group consisting of: acylam do, ureido, sulfonam no,
and acyl oxy.. 17. A conpound of the formula: O "AN N B Rc or an

i soner spigabt, cgahwat earboheli gablpspr arecicsd dayrlmmidendqriogruy t her eof .
wherein: A and B_together represent an optl ally substituted, fused
aronatlﬁhFPhg,tRéPPgheéHZSREfoﬁEdFs Gpa ﬁ] substituted phenyl: and RN
is hydrogen, for use in a nmethod of treatnent of t he human or anlmm

body-. 18. A conmpound according to claim17,: 'wherein the fused aronatlc
r|ng(s)16eprBs9haemabyutACBlc@nwp§§stl@m §ng%ﬂknﬁtﬁﬁ19ﬁ%%Wak%ms. .19. A
conpound, accor di ng 1 er ei r ti

r epr eseWPEESHY- R %b%tﬂéuﬁgdmg§0 -Sxﬁgg%%§§ﬁg ggégr g?gf%oﬁglther clai m
18 or ctBeMyE8up %ﬁéesmla@ ST lakg andidd Unatisid t uhedforBamimust 2006 21.
A conmpound accordlng to any one of clainms- 17 to 20, - mhereln RL i's -
subst it 8PedaBy1eX¥-or nore substituents

17. A componnd of the formula:

'or an isomers, salt, eolvate,ﬂchemically protected form,
and prodrug thereof whereln | _ “_ o |

f A and B together represent an optlonally substltuted
fused aromatlc rlng, '
Rc:is —CHz-Ry; ' _ : )
Ry is optionally substituted.phenyl;'and_'

-RN is hydrogen, | -

;for use ln a method of treatment of the human Jor anlmal ”

* . body-

"5‘18;'_A compound according to-claim“f7; wherein :
f the.fnsed aromatic ring(s)frepresented'hy-—A-Bq-conSists

- of solely carbon ring atoms.

19, A compound according to'olaim'lé,'Wherein the sted_

earomatic ring'represented by ~A~B= iS'benzene;

7120;; A compound accordlng to elther clalm 18 or clalm 19, -

';‘whereln sald rlngs ‘are unsubstltuted



selected fromthe group consisting of: Cl-7 alkyl; C5-20 aryl; C3-20

het erocycl yl ; hal o; hydroxy; ether; nitro; cyano; carbonyi groups; am no;
acyl am do; acylo.xy; thiol; thioetlggr; sulfoxide; and SsMigushee0e 22,

A. compound according to claim?21, wherein. RL is substituted by a
substituent selected fromthe group consisting of: acylam do, ureido,

sul f onapilno, Aardmpatyldoxycordddg A amowrt off tdiea fng MU ato 20, A, N RN N
B. Rc or an_isoners, salt, solvate, chemcally-protected.form and

prodr ugWhRERAST Runher 8RRSTIRUERE BYt 856t Rér TPEFr SEOFL1AMEGHS onal |y nono

substi t Ubgdct HUFEAARYBIGS U MBnsiRE iy -ofCH -R_, 2Ly RL ¢, pheny!
substituted by a substitueht selected. from the group consisting of: C3-20
het er ocypclyyli. Czesteetezardolyl;uheildo; hydirbayanetde rand idey;oxy and
optionallg further substituted; -and.. RN.Js nydnggq: . e 4.

cyano; carbonyl groupsy aming; acylamido; yLoxy; thiol;

thioether; sulfoxide; and sulfone.

22. A compound according to claim 21, wherein Ry is
substituted.by a.subétituent selected from the-group'
' Consisting of: acylamido, ureido, sulfonamino, and

'iacyldxy;'f C T'."'”"

. 23. A compound'of the formula:

or an isomers, salt, solvate, chemically protected form,
and ‘prodrug theréof, wherein: _ ” :
'A.and.B;together represent.an Optionally nonof-'
_substituted, fuséd aromatic ring; I
" Re is ~CHyRui . o o
,Rhiis_pﬁényl_Subétitutéd.by a snbsnituént.seléétedifpoﬁvfj
'.thg'group consisfing of:'C}qolheterdCyCIyl; eéter;*dmido;f
_ureidd; sUlfbnaminpé_and aéfloxy“and |
.1optionally-further substituted:iand:
jRn i$'hydrogén;' PR o



