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WD 2006/ 032869 PCT/ GB2005/ 003621 1 DNA- PK I NHI Bl TORS
The present invention relates to conpounds whi ch act
W@3006MmB28RK | nhi bitors, their use and synt hesi BCT/EBI#16/003621

DNA- dependent protein kinase (DNA-PK) is a nucl ear
serine/threonine protein kinase that is activated
upon associ ation wth DNA. Bi ochem cal and genetic
data have revealed this kinase to be conposed of a
| arge catal ytic suburPNA-PKINHHHTORB- PKcs, and a
regul atory conponent termed Ku. DNA- PK has been shown
to be a crucial conponent of both the
ThejrgpRnd inventiondelaies éﬂ(co(TlﬁgBﬁ'dsr"érﬁ%ﬂ jot ﬁ%@h‘i’*ﬂ’ & ‘Vh‘ﬁms’tﬂf'f?ér use and
symf{dslsJ reconbi nation apparatus. In addition, recent
wor k- has i nplicated DNA- PK conponents in a vari ety of
ot her processes, including the nodul ati on of
The BNArdrpentdest proehkir@sa (NA-EKD iser reicleai seriee/émemireSnotein kinase

thags g%@%d Ufggg %@ﬁq ith |§\!D§Bg|ogfr‘égﬁ?aé gg&g g%\{lc d;é have rev%aled

thiq ldpasgto beewrmpsad efel lpraepatabie sungtermeg EH%BK@S @h@a regulatory

corﬁ&fnleﬁuerrﬁéarmﬁtmpﬁﬁeﬂs Bye@%wwﬁ%e a ewmrmdoﬁe&@f b&h the
ve evol ve sever anisns to

t he
ONAGISHPE- TP WP G o0 her FEEBEET e N LB orPHAFE P Eesgelvs
In dvRitioA, e 41’ wotk r@%mmplia@tﬁd DA O gatisonentd i) ®1ariengof oMdEIocesses,

. al.so.kno i Ie t
i3 PR oot T SuE AT ae il P RS . o 0. .
anchdddksart, §.FhaGersand Gendi3s91adHd 18N in 20 vitro and in
vivo and correlates with the resistance of tunour
cells IR and bifunctional alkylating agents (Miller
DN, DSRs arg regardgdas dhe 190st Igthel tesipp Bopell earo@courster: Zlercopbat tae

serfus thrEME pos]s'd byW@éBs %@kar%ous ciikbhald 8RN se@l@ﬁﬁéc@n&ﬁsms to

i ncreased DNA-PK activity been praoposed
megigiq ‘UP'éFePaﬁd'”t*lﬁPBU?”‘ﬁa@@ ISt hR CEPdRBERAT dipse Pi@ﬁE%"SmS is DNA

no- ﬁ&h@deL@@nMOI@WEJWaﬂ% kRoWIBS lllegitihate eatombinatiordi INA-PK

plaf Y Bl e B e fRrk el PRAHER 0 fasheh e B SRR i
vitb @eth Irpnm/armiusrrylafee witd thehrasistohee dPlundouk cellsdie and hifurictanal

alkbgr%%ﬁf%%ﬁtsl MBCéIrH ot %/M LYY &%3-?5’4 (1 §sf8) i ﬁép LR ¢ P%AEP oKy,
Cangepr, 355811-2HBE999)) herefore mcreased DNA—PK activity has been proposed as
a cellular and tumour resistance mechanism. Hence, inhibition of DNA-PK with a small

molecule inhibitor may prove efficacious in tumours where over-expression is regarded as a

resistance mechanism.

It also has been previously found that the Pl 3-kinase inhibitor LY294002:

Ph (})

is able to inhibit DNA-PK function in vitro (1zzard, R.A,, et al., Cancer Res. 59: 2581-2586
(1999)). The ICsg (concentration at which 50% of enzyme activity is lost) for LY294002
towards DNA-PK is, at ~1uM, the same as that for Pl 3-kinase. Furthermore it has been



30 (1999)). The 1C50 (concentration at which 50% of
enzynme activity is lost) for LY294002 towards DNA- PK

WO 300682869 pM the same as that for Pl 3-ki naseCT/GB2005/003621
Furthernore it has been WO 2006/ 032869
PCT/ GB2005/ 003621 2 shown that LY294002 is al so able
to weakly sensitise cells to2the effects of IR

%Rogwené% . ., et aL, din. Cancer Res. 3:
shewp &1aj 4%9%@93'50 abjgrio el 2ensiisa eallsrte B@seffactﬁgfﬂﬁe(RO@efnzwelg,
K.El, asae SlinfCanoommaings 14safisd (1899)PNA- PK i nhi bitors, 5
i ncl udi ng 2-am no-chronen-4-ones of the general
structure: RONRIR2Z O of which: 0 NJ O was one
Wex3ifaned9 descebesampmbedofesidssds ¢fedmpoundEnhtefaifas TNALEK iMibitors,
g ) .met hods). O her
L e G é{?s%%fhh%%ef’%%%%u%@ [Fide
1( 2- hydr oxy- 4- nor phol i i} O- iegigl ) - et hanone
(Kashi shian, A, et al. |Cancer Ther, 2,
1257- 1264 (2003))): o' 15 OH 0 and SUL11752
(Ismail, I. H, et al., Owc ene, 23, 873-882 (2004))
O PO OHHo, s NH ON H 2006/ 032869
of GIThGB2005/ 003621

was one example. This compound exhibited an ICsp of 10-12 nM and an SER of 1.3 (see
10 below for methods).

Other examples of a DNA-PK inhibitors include 1(2-hydroxy-4-morpholin-4-yl-phenyl)-
ethanone (Kashishian, A,, et al., Mol. Cancer Ther, 2, 1257-1264 (2003))):

0]

)

15 OH O
and SU11752 (Ismail, |. H., et al., Oncogene, 23, 873-882 (2004))
0]
OH
7\
HNIT /BN
o H
(0]
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3 Gven the involvenent of DNA-PK in DNA repair

processes, and that small nolecule inhibitors have
whe®n/0338eon to radi o- and chenp- sensitise manPEl/GaRO05/003621

cells in culture, an application of specific DNA-PK

inhibitory drugs would be to act as agents that wl|

enhance the efficacy of bot#f cancer chenot herapy and

radi ot herapy. DNA-PK inhibitors may also 5 prove
Civardhe, I”VP'Me"ﬂ?fé of PNAtRHERDNGf repait precesses, ane thiabsreall molecule

inHbiDRARRE bedrPEhoRRATPAR- ahd E}ﬂe%]obg@rﬁltlsg aRshinAtad it Atire, an

severe represses the rocess
appfeafart e sPain ONR RIS LPe R achas agents tadgharbance
th@&flca@y 4F Hotlf dé}ﬁ;@b &hem'ﬂﬂféramy%ﬁe Pedidthv &yt cm\a\ hmvmu‘t@w may also

o BP0 -0 SO HE D B D ol o 2
dep@ﬂ@@é@i thet lessind DNA’S%K attivity egyeretyiregresses thesmroass ofetrbviel
| r K roved solubility.
.m%@?wﬁgpgggly@tﬁh %él}arng? Ztgggg%? 1of9 @?he i nvention
provi des a conpound of formula I: QY~X S Rl (2)

Thb:pgi)églgttm\igﬁto@s e riombﬁerecﬁ%laie% cg?@gblrﬂ)ts%elcrﬁ%mtgmllhyor
B Vels of TTE K s, DO IsEP e S imorettsi Myl oensries o use as

actiyet phamaddevticalsb Bt pakitcuiadin{plovéd abliyility. gr oup, C3_20
het er ocycl yl group, or C5_20 aryl group, or nay
together form along with the nitrogen atomto which

Aceorgipglyrtbe fitst apleelchf therinsptioronravides ssedpstouibdidfeformula I:
heterocyclic ring having 20 from4 to 8 ring atons; Q
is -NHC(=O- or -0-; Yis an optionally substi t ut ed
C1_5 alkylene group;, X g8 s>@l ected from SR3 or NR4RS5,
wherein, R3, or RATakd R§ are independently sel ected
from hydr ogen, opt substituted C1_7 al kyl, 25
C5_20 aryl, or C3_20\he ocyclyl groups, or R4 and R5
may t oget her form al%ng ith t nitre@gen atomto
whi ch they are attached, ptnonal I'y substit ut ed
heterocyclic ring havin 4 Ro 8 ring atoms; if Q
is -0-, X is additionalN cted from-C(=0 - NR6R7,
wherein R6 and R7 are indepéendently selected from
hydrogen, optionally substit@®%ted C1.7 alkyl, C5 20

an@ispmersPBalie3solktes, chemically protected forms, and prodrugs thereof, wherein:

R' and R? are independently selected from hydrogen, an optionally substituted C,_; alkyl
group, Cs.59 heterocyclyl group, or Cs.z aryl group, or may together form, along with the
nitrogen atom to which they are attached, an optionally substituted heterocyclic ring having
from 4 to 8 ring atoms;

Q is -=NH-C(=0)- or -O-;

Y is an optionally substituted C+_5 alkylene group;

X is selected from SR® or NR*R®, wherein,

R?, or R* and R® are independently selected from hydrogen, optionally substituted Cy.7 alkyl,
Cs.20 aryl, or Cs.9 heterocyclyl groups, or R* and R® may together form, aiong with the
nitrogen atom to which they are attached, an optionally substituted heterocyclic ring having
from 4 to 8 ring atoms;

if Q is —O-, X is additionally selected from —C(=0)-NR®R’, wherein R® and R are
independently selected from hydrogen, optionally substituted C4.; alkyl, Cs.z aryl, or Caz
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WD 2006/ 032869 PCT/ GB2005/ 003621 4 heterocyclyl

groups, or R6 and R7 may together form along with the
WORE608p8M0 at omt o which they are attached, anPCT/GB2005/003621

optionally substituted heterocyclic ring having from4

to 8 ring atons; and if Qis -NHC(=0-, -Y-X may

additionally selected fromC}_7 alkyl. 5 A second

aspect of the invention provides a composition
heteypiclysgragpsa o hansiuR dnayftogetier farms alongagigreibe niogderaatom to which
thBY @ HRESHek | é‘rﬁédt%nzﬁl?%@@tlﬁ@é%e@é}&)ﬂcﬁnr@ha‘éi’n HEMta to§ ring atoms;

J;l rd aspect of the invention provid onpoun of

e first aspect for use in a nethod of 10 therapy. A
if QAN CREP)E GV ->OMhay BiitionuedesicordMomvE defkyf or the use of

a conpound of the first aspect in the preparatl on of

a nedi canent for treating a disease aneliorated by the
A serdont estieshofdiie iDMNMIBIKprovitlBs & tornsosjtive temnpisthd hedmpoded of the first

[ tivity inhibits

as?ﬁg aggtgﬁ) 3%&@03‘%%%&%%%%%%%%# %ﬁdeﬁf 3- ki nase and/ or

ATM Selectivity is an inportant issue as inhibition
A @fird 285 dRe67 td ln%%lbﬂﬁﬁﬁldfaélﬁlcbr%pm@%?{h% fiFgR sde%Fﬂ r bR in amethod of
thunwant ed side-effects associated with t

P'@Rtti on of those enzymes. 20 In particular, the

corrpounds rmy be used in the preparati on of a

use a n nct in canpcer
A BRED SERE thShiestsP nisiRe s s PR R b Gumicing e istsvericn e

preparéationioba n@dmgmeatdorataabmg adisedve motch@ bRy &y thetinibiest & DNA-PK.

or (b) the treatnent of retroviral nedi ated di seases.

25 A further aspect of the invention provides an
It i prefereeddbahierumedieament stihe aicth heest seldotivitydsabifsithe activity of DNA-

PWE&Med)tB A B@(ﬁfaﬁ@gff%d/&f AT eSQéﬁg@@ i€bn ﬁﬂb‘r"@}] iDQ8¥%s inhibition of

erably in e form of
°f€%f?¢8§fn@?%ﬁm"w§fs EC towwewted P'ﬁ%’éﬁ@qt%ﬁsspﬁl@t@ﬁ Wik the
loss oftunateh dithdsaBhBinidsng DNA-PK in vitro or in vivo, 30
conprising contacting a cell with an effective anount
of an active conpound as descri bed herein.
In pefticuian the msmp@indg mealylbglusedinghd preparatdn of aahddjdamenterr:

(a};t%%das@ﬁ ra@]uﬂct IFPSJI”FCQI[ tﬂéragg oﬁo%&&%@m@r{umg@ ﬁ]syfo rea?mer% with

enovi ng
’Orhi)%ﬁ FERHBOL cemfbawaem\agﬁ@tsmr om!| to 7 carbon

(b) the treatment of retroviral mediated diseases.

A further aspect of the invention provides an active compound as described herein for use in
a method of treatment of the human or animal body, preferably in the form of a

pharmaceutical composition.

Another aspect of the invention provides a method of inhibiting DNA-PK in vitro or in vivo,
comprising contacting a cell with an effective amount of an active compound as described
herein.

Definitions
Cq.7alkyl: The term “Cy.7 alkyl”, as used herein, pertains to a monovalent moiety obtained by

removing a hydrogen atom from a C4.; hydrocarbon compound having from 1 to 7 carbon
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WD 2006/ 032869 PCT/ GB2005/ 003621 5 atons, which may
be aliphatic or alicyclic, or a conbination thereof,

waeaensaseh nmay be saturated, partially unsat uPer/682006/003621

fully unsaturated. Exanples of saturated linear Cl_7
al kyl groups include, but are not limted to, nethyl,
ethyl, 5 n-propyl, n-butyl, sand n-pentyl (anyl).
Exanpl es of saturated branched Cl_7 al kyl groups
atois| Woieh mpy be glinbatier dicyelic. @ga eembination Hrenesfl and which may be
satsatdduparially sesatlitited] or fliguhsdwbiey, and neo-pentyl. 10
Exanpl es of saturated alicyclic Cl-7 al kyl groups
(also referred to as "C3_7 cycl oal kyl "™ groups)
Ekanoplesid satuetechlinean©i ; dkiyhgroge ibaddydegbu dpsndd igled®®, methyl, ethyl,

W%*%k@-%Ggghndgﬁgﬁﬁﬁ?éﬁg, cyclopentyl, and cycl ohexyi,

as we su ‘groups (e.g., groups which
conprise such groups), such as nethylcyclopropyl,

EQ@rﬁ&és‘W'sﬁM?dtéb%rQﬁéﬁled C'J'%IEWP%E% @gg%«%’,lyrﬁ are not limited to, iso-propyl,

. d hyl | obut yl, t
ma%a&tﬁé?gﬁgiéﬁgﬁéyﬁﬁdRg%ﬂ%ﬁﬁgglohexyl,

di met hyl cycl ohexyl, 15 cycl opr opyl net hyl and

L, oh | met hyl . f t ted C1 7 al kyl

YA BTl L e LBtk ot arous
inploded Sui b sot lindted ita, gbupe sach é'scagga’mb;bgﬁ rd:yd:l(i)'bLgﬂ,Qiyﬁlﬁbentyl, and

- . [ mt t Vi :
Rl P BBl (AP I. b LD Yyt i g
ag m@m;]@jqpcqqz;) ginmmymglppromé,rm@hwwmobtﬂﬂ, dmdthlyle_)(mt;ultyl,
mERABRI PO, dHﬁ%@WEléﬁe‘%@d,%ﬂylégk%b{é %@Jré%l bgfyhave

b ntripre  Bonds (a &terred

one or nore carbon-carbo SO T
Cytcgpré’gy‘méﬁ’ﬁa"éjl wGakayImetdips) i ncl ude, but are not
limted to, ethynyl (ethinyl) and 2-propynyl
roparqgyl ). 25 EX | es of unsaturated alicyclic
E{“@“&? o°é§§?%%7tegf:7§{§ﬁQgﬂupi;WB'ﬁ'bEa‘(femr*&ﬁr RRUACaFIRE-GFboRsiouble
bgf:las tebao-referbd o @d‘@?&aﬂmbsdhgi%u;_ﬁs)ir[&mldé,efueérbe\dt irfite@%0, ethenyl (vinyl,
-(ZlﬁHtZ)gg%{ro%@hﬁ Eﬂ%'scf'%%eﬁ% IJSQ Crogednguétg(%ijé)gaﬁz), QL?tgnyl, pentenyl,

i tuted hr ups
anghiereypt-openyl , cycl obut enyl, cycl opent enyl, and
cycl ohexenyl, as well as substituted groups (e.qg.,

roups _whi ch conprise such groups) such 30 as
E’%Wreg&f Bt iRe Cralkvhargues whighsiersyr REMRIR cartos-cacbon triple

bane¢ @lsaayietryd to SEITe, aMymyI" 63uBd) iMtRide! e ¥l ot [imitedSo, BHfyI
(e&ﬁ] LDy oRErtains to 3tnonovalent noi ety obtai ned by
Feroe hg PP (B om from a ring atom of a C3_20

heterocyclic conpound, said conpound havi ng one ring,
EX@mpledRr QfsatlP4tEq EIECQQI% (éa?b&:yclicf'eiqra%(yl ggrggpedehich have one or more
carbon-carbon double bonds (also referred to as “Ca.scycloalkenyl” groups) include, but are
not limited to, unsubstituted groups such as cyclopropenyl, cyclobutenyl, cyclopentenyl, and
cyclohexenyl, as well as substituted groups (e.g., groups which comprise such groups) such
as cyclopropenylmethyl and cyciohexenylmethyl.

Ca.20 heterocyclyl: The term “Cs.0 heterocyclyl”, as used herein, pertains to a monovalent
moiety obtained by removing a hydrogen atom from a ring atom of a Cs-20 heterocyclic
compound, said compound having one ring, or two or more rings (e.g., spiro, fused,

bridged), and having from 3 to 20 ring atoms, atoms, of which from 1 to 10 are ring
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35 bridged), and having from3 to 20 ring atons,

atons, of which from1l to 10 are ring WO 2006/ 032869
weERANABRD5/ 003621 6 het eroat ons, and wher ei NnPEL/GB2@SN03621

one of said ring(s) is a heterocyclic ring.

Preferably, each ring has from3 to 7 ring atons, of

which froml1l to 4 are ring leteroatons. "C3 20"

denotes ring atons, whether carbon atons
heleetatorom EBMYhersinest iaep! Q¢ oh FaICHNGHD) i) éP%‘PEP@WP Wg g6 RERblY, each
nn]li Axd fiéh @@@7%? LRGRNoAIHG fidhPTd 4141k WiEle hetBidatontse “0OQh” denotes

imted ose derl roma2|r|d|ne azeti di ne,
ring @1oPs) WBaFth/CartaatlrR Y %M , pyrroline (e.g.,

yrrollne 2, 5-di hydropyrrol e) 2H pyrrol e or

3-p

3H I
Exa{nﬁg% Pég P%’ef:’?g )El ' fou %héa/ﬁnggoérg ngl)oﬁen Hxﬁ%&%?ﬁecﬂﬁje but %e not
linfirditopthese dérives frath dzeidive cazptiding. pyralidipss ﬁatvqhm@rogﬁ@le) pyrroline
(e g)ﬁ gvgﬂolrn'enﬂ 53]%%8/ Aléﬁdﬁ-vl pittie 8F H-PRfole dnéoﬁ}r&%j idd8zole),

derive OX|rane oxet ane, oxol ane
pirer léma’r‘ﬂ%’d’f@b’ﬂ‘i"&%)tetrﬁb%P@'”d'@@| W@F%F?'rdﬁ an), oxane
(tetrahydr opyr an), di hydr opyran, pyran (CO and
oxe stitute etero | vl
e Ot kRS P PR 3528 51 R G o
linfitedl &) @Re8 dedved fiyT @dirarmesxeta'arrw bxmhnegtetrbloydrafivanp begle

e

sugstﬂlutpd; Chawetetpoped gsavpp nalude byggrsainosvciaieinude, exwmp'eép@noses
r{?ﬁﬁ)tyr nobdd rn% dﬁ] sfoll ék?ﬁ%led%dsléqg(ofsé %Po&@'%afa@t%@e sucrose, fructose,

ane, ane t et r ahydr ot hi ophene t hi ane
ar(dtaé@b'fm$§dr oth| opyran), and thiepane. 20 Exanpl es of
C3_20 heterocyclyl groups having two oxygen ring atons
include, byt are not limted to hthose deriy d fgom ¢
EXATRRIES! ok fre 20 NalesRcH A rouRa ARSI MU TG R 4P e St 3 MO
linhgas, Qmséldyéhvegrfmmpmufaaynhngame/\mananer (teghydrothigplaenejrghiane
25 limted to, those derived

(teftFag}‘r(%Pﬁioang é‘?tr%e%a%%/r azol i di ne (diazolidine),

i m dazol i ne, pyrazoline (dihydropyrazole), and

Eﬁdn@ﬁésa&"dg : heff ARV B0 h%ngzglon%/&é&%%'tdﬁus iHEI 4D But are not

ofé nitrogén ring atom and one oxygen ri ng
lirgitedri®. .thmem@veddmm dipxol3ist dipranpe ¢ &Y dio¥ePifose deri ved
fromtetrahydrooxazol e, di hydr ooxazol e, 30

E{(%{!F{l%% ﬁag@% ngg(gllyleﬁ?wg%dr 7 ?ozgglﬁﬁhg gggg lrthudeebut are not
iR | tesseQferitadt f2om nditazoliing byhzcgdloa KdiaZokiding)gimidaeoline,
pyray i (cljr hyﬂ%pg‘}rta%‘ib)aaééd 8}?&335‘4 phur ring

Examples of Ca.z0 heterocyclyl groups having one nitrogen ring atom and one oxygen ring
atom include, but are not limited to, those derived from tetrahydrooxazole, dihydrooxazole,
tetrahydroisoxazole, dihydroisoxazole, morpholine, tetrahydrooxazine, dihydrooxazine, and

oxazine.

Examples of Ca.o0 heterocyclyl groups having one oxygen ring atom and one sulphur ring
atom include, but are not limited to, those derived from oxathiolane and oxathiane

(thioxane).



10

16

20

25

30

atominclude, but are not limted to, those derived

from oxat hi ol ane and oxat hi ane 35 (thi oxane). WO
wWQD608B2869 PCT/ GB2005/ 003621 7 Exanpl es of E3I/€82005/003621

het erocycl yl groups having one nitrogen ring atom and

one sul phur ring atominclude, but are not limted

to, those derived fromthiazoline, thiazolidine, and

t hi onorpholine. 5 O her exanples of C3 _20heterocyclyl

groups include, but are not limted to, oxadi azine and

Ex%ﬂ%@bﬁ% L tergé'ﬁwpbr%ﬁpsq{avmgbﬁé ﬁﬁM@érﬁ’ﬁnggﬁtﬂh‘ B&d Wi sﬁ.ﬁphur ring
{itere

addi ti ona
atqrhigplidre b“‘kﬂi? nafrl@mﬁetto (e ey 30"&‘@8%3& %é‘e'?@ém? Ofh
thiéforpldligeocycl i cs, such as furanone, pyrone,

pyrrolidone (pyrrolidinone), pyrazol one

(pyrazolinone), imdazolidone, thiazolone, and
Otha@hnﬂzab@eohe%odyewmfw (mdU@‘S,, bug a@moa@nltﬂdﬁ@rqxéﬂlﬁ@%and
oxkiRlaPRL 1 done), pi peri di nedi one, piperazinone,

|pera2|ned|one pyri dazi none, and pyrim di none (e.g.,

cytosine, thymne, uracil), and 15 barbituric acid,

Exfathgﬁlg ﬁgﬁtébgﬁﬁwgbﬂge;& wﬁél%ﬁdﬂﬁg:ﬂw ibB&tne or Fﬁ(d)l’"é HRNEO grodps,
zoxazol i non enzopyrone (e.g.,

in n’ﬁ#@?ﬁnotéﬁ%ﬁ*q@ *&HWE‘?’*’%‘E@ oM (=0) - O O = o? in a

CsheRecyclics Gubtla@rdnshe ytonk pyirbiedne (pyrrelidrione ppinpdolonde,

P\l{g{@ %éa%g Eilef?eegya %nglalrllﬁ?sr h?az?ﬂngdr' de; 20 cyclic

Such as ethyl ene
Cgtetcbaydice, sanitlad piperimgpy I(mpmldomjrmmlgmedlonqnpunggzmone
= CL=C0)) - - CL=0) - | | i | i
ot RN DT el S ibne |0 818 BBt s
bagpiutiaadidri de; | actones (cyclic esters, -O-C(=O- in a

fu%éd%erody@lﬁ:’s UdicR3s oRHdold) %ﬁrtﬁdn@"(é 8 dgGéhmeRbléﬁi&%b@dhﬂ@ﬁeQ ne,
'act one, b-val erol actone (2-pi peri done),
be&ﬁ%W&“@é?)B@P%\%%Wé | actans (cyclic anmides, -NR C(=0)-

cylcﬁb aamydrlajgé (-ClE)lOHdi(+)- lrbilrﬁngmthiclddir@btjenbtﬂlm;ted to maleic anhydride,
suge PRGN B ol act am oel L car bormt es
cyclid@aBfon@es NR-C({=0)®-1in ag)g), 81Ut ks eibylenesaibaiaiayiget, 2-propylene
carbonate;

imides (-C(=0)-NR-G(=0)- in a ring), including but not limited to, succinimide, maleimide,
phthalimide, and glutarimide;

lactones (cyclic esters, -O-C(=0)- in a ring), including, but not limited to, B-propiolactone,
y-butyrolactone, 8-valerolactone (2-piperidone), and e-caprolactone;

lactams (cyclic amides, -NR-C(=0)- in a ring), including, but not limited to, B-propiolactam,
y-butyrolactam (2-pyrrolidone), 8-valerolactam, and g-caprolactam;

cyclic carbamates (-O-C(=0)-NR- in a ring), such as 2-oxazolidone;

cyclic ureas (-NR-G(=0)-NR- in a ring), such as 2-imidazolidone and pyrimidine-2,4-dione
(e.g., thymine, uracil).

Csaoaryl: The term “Cso aryl”, as used herein, pertains to a monovalent moiety obtained by
removing a hydrogen atom from an aromatic ring atom of a Cs.5o aromatic compound, said

compound having one ring, or two or more rings (e.g., fused), and having from 5 to 20 ring
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cyclic ureas (-NR-C(=O-NR- in a ring), such as
2-im dazol i done and pyrimdine-2,4-dione 30 (e.g.,
WO bopaiosese9 uracil ). C5.20 aryl: The term " C5. 20PGF/¢GB2005/003621
as used herein, pertains to a nonoval ent noiety
obtai ned by renoving a hydrogen atomfrom an aromatic
ring atomof a C5.20 aromati @ conpound, said conpound
having one ring, or two or nore rings (e.g., fused),
atgmg. EH%\)’Y*WQ?"T pideast opeyof2idiing(s) iNEN 20060 3RG.6Breferably, each ring has
fréfCBt6BARYBIORER3621 8 atoms, and wherein at | east one
of said ring(s) is an aronatic ring. Preferably, each
ring has from5 to 7 ring atons. The ring atons may
Tltmrlrwl dtorcamby be all edrbon atsmé,ras' lm&ébﬁaﬂyb@rotlﬁﬂs@ grpﬁlhlc? kdke trclje group
[ onveni ently be referre
&ggeﬁgﬁﬁgkggm%%$c%§fyl ”C?% E&ﬁﬁples of C5 20
aryI groups whi ch do not have rlng het er oat ons (i .

ERPuridd &@man oup9¥vf?il:!lp§ nbtHalL he%a@mg(.le) ; @g%nbgaergl

hose derived from benzene

gfﬁ%.%tf}%m%r%ﬂ rero) “m'éﬁdtt%rtla&sérﬁiéwe@iw;n bepreneaihe mheny) (Co),

ndpBibdlene (@PHERAGEER (@%%ené}ﬂ?@erﬁy@?ﬁ %apllrtﬂaée é?é)m% and pyrene
(Cgﬁanples of aryl groups which conprise fuse

O0fle of which is not an aromatic ring, include, but

are not limted to, groups derived fron1indene and

rnat i vel may i ncl ude
E)Ialng)%seo? %%/r %rgwﬂt\}éhr oa%o&nr%lse ?/Lﬁ%(% U&ﬁsnaweoctj gss pgt T eEnatie gng,
Ny ow, are hetdigijedhio, ardpsddrivadifrom aslehsmaridieiossnear y|
groups”. In this case, t he group may conveniently be
referred to as a "C5- 20 het eroaryl " group, wherein
Altegantively, thpsingtalams may inglugerene oni@e heteragtontso mclatliogbutoTot limited

to PRY R ORLEYER, arlars@lfpﬁﬁlaag )h’ ‘h&R BN bregpsh a§1 tfng QR tHeYrdup may

fromO to

°°H‘é?”g‘?ﬂg¥lg% h%fe”eé’do Eian‘fﬂ spRetgayh QE’G'ph"é*ieé?'Eb a(gsyb dgpefaping atoms,
whetitdr gahbon blotnsar BetaatohisiFr€ferablg, edch rilehY R B ko BHAYRSms, of

Wﬁkﬁﬁ&ﬁgujgggl{yhggﬂ£9xole) t hi ophene (thi ol e),

yrrole (azole ole (1, 3-diazole), pyrazole
(1, 2-di azole), triazole, oxazole, isoxazole, thiazole,

E)daﬁfbteté 'o@é?{ ﬁete@é%ﬁjblﬁéﬁ’g lﬁclu@é" gut a%( %tﬁlhﬂé@ {oecbf%qgraarﬁlegroups

er oar roup erive
de(né&q fff@j fur%y(‘%mj%)zihfp@hg@ Qmolq) @Mr@iei (ﬁ@gle ipydazaiedi .deliazole),

pytakoR-(tipaizz00e), trfzble, @Y 618 SédXBzold, MY AIoRLisoi261k ! ax'adl zole, and
triazine, tetrazole

°X§¥'86"%%?81’§ b PR L Hactsbil G5 Boveckovty iap i yrigszine
(1.grdiazpe), (pyomiinef(1,8kiiazine ps.g., EfosHe, MOIMPEOFEY), FFHRT) 4-diazine),

’mMH {étrazole and oxadiazole (furazan).

Examples of Cs.50 heterocyclic groups (some of which are Cs.p heteroaryl groups) which
comprise fused rings, include, but are not limited to, Cq heterocyclic groups derived from
benzofuran, isobenzofuran, indole, isoindole, purine (e.g., adenine, guanine),
benzothiophene, benzimidazole; C,, heterocyclic groups derived from quinoline,
isoquinoline, benzodiazine, pyridopyridine, quinoxaline; Cys heterocyclic groups derived from
carbazole, dibenzothiophene, dibenzofuran; C,, heterocyclic groups derived from acridine,

xanthene, phenoxathiin, phenazine, phenoxazine, phenothiazine.
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conprise fused rings, include, but are not limted to,
C9 heterocyclic groups derived from 30 benzofuran,
w0 swbessef ur an, indole, isoindole, purine (e.gPCT/GB2005/003621
adeni ne, guani ne), benzot hi ophene, benzi m dazol e; C10
het erocyclic groups derived from qui noli ne,
i soqui nol i ne, benzodi azi ne, pyridopyri dine,
qui noxal i ne; C13 heterocyclic groups derived from
Theyphexe &k ealkﬂd GrenhaterpeysiyhaneleG s 2cird anaups whether ddrk or part of another

sUbetitEMCHEY !h@mgél%é%tlgr%ﬂlﬂ/ Y€ gutfsﬁﬂf@d%trh' Ak %Fmore:ﬁ@%zdg%g%cted from
hghegtgégﬂg %%@ enazi ne, gﬁenoxa2|ne henot
t dhoahisonisensitiontsosiedbseml 9 The above Cl 7
al kyl , CB 20 heterocyclyl and C5_20 aryl groups
%ﬁeph %Hglor part of another substituent, may
ves optionally be substituted with one or nore

groups selected from thenselves and the additi onal

Hﬁyga,tldppentsllsted below. 5 Halo: -F, -d, -Br, and
Hydr oxy: -OH . Ether: -OR wherein Ris an ether
subst ituent, for exanple, a ClL_7 al kyl group (al so

Eth@rf DR, Gfﬂweré@ RtlQaﬁéthér Sobstifueit, K&’%\kargf)l?;af’a }QI%?%% &%Iso referred

; g@ 20 heterocycl rou SO r

°£§ a é‘é‘mﬁfogrﬂ\éct gisgesped ?'B\Xg Qg Ez‘rocas?lv'aar@ (dlgo Eafgrred to as a
Cgb wero(;yﬂlmy vedupy, oed Ct9 i gubTalstleRFrid %35 eg(ﬁ%g%loxy group),
pereﬁabe/raa@%alkgl %Ql ' 7 al kyl group. Cl_7 al koxy: '

7 al kyl group. Exanples of Cl_7
alkoxy groups include, but 15 are not linited to,

Ciz tert (kf)(gtﬁgg ¥|)|8(|S%'2% o%h %%Xr)uagsn%xcd%%%)g g%?ups include, but

ar % el limited Haneshaxy b rOgh Silrh sethery) angl, -OfXClds)s (tert-butoxy).
substituent, an oxo group (=0) include, but are not
carbocyclics such as cycl opentanone and

ted to,
O’c%/@%tBh B8 GRe =XPERIET By liciceaPowds Andler gguRsrhaying, as a
supytituenit,i :j ataxe grqup r(azpih@mm b&%é@wtaméd ngWb%o%nes %léﬁm%e
o TS B B S R0 o R L S,
pympmooemmwdpmejelpandjnml piperazimdtycohie aiﬂ mﬁMﬁd»hldﬁne cyclic
arhAdrReE 3l GSiingSMf Hotahfhngg Q)q-ﬁélg @%nl‘éﬁihge arf u&gmc gﬂf&ydhde cyclic

i ncl udi ng but not cCl ni m
cappenaiefi séFéh a3 pepyenescarkopele; imnicast inelading it @oHD)ited ite saccinimide

anﬂInﬂb@ﬁlmldbnlﬁbtblﬁ@srtgyché’Hétel’@o-to Ei=0)1i8d h9), lncludln but not Ilmltedt
e O? act one 8

buty rolactone 6-val er
pr8§ 'thPa%t 3%'2“0'%9%‘% Qe'fﬂ‘ﬁf?éac 1900 ANde-cagrolasicnesand lactarms. (cyclic
amthH— B(H-C)=0)i In zexing), m@)udlrignl@dtlﬂdl igted 31 B-phéiothdtdmh t\ﬁl%&r@lactam

ZByHP @gﬂ} 31 ggé,g@acéng roI a(g Cg%r{]a(Z pyrrolidone

m

Imino (imine): =NR, wherein R is an imino substituent, for example, hydrogen, C..; alkyl
group, a Gs.oheterocyclyl group, or a Cs.0 aryl group, preferably hydrogen or a Cy. alkyl
group. Examples of ester groups include, but are not limited to, =NH, =NMe, =NEt, and
=NPh,

Formyl (carbaldehyde, carboxaldehyde): -C(=O)H.
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Imno (imne): =NR, wherein Ris an imno substituent,

for exanple, hydrogen, Cl1 7 al kyl group, a
w@00805e86%r ocycl yl group, or a C5_20 aryl groupCT/GB2005/003621

preferably hydrogen or a C1_7 al kyl 30 group.

Exanpl es of ester groups include, but are not limted

to, =NH, =NMe, =NEt, and =Mph. Fornyl (carbal dehyde,

car boxal dehyde) : -C( =0 H WD 2006/ 032869
AcROWOBZIBS)IR 08 E RN RiDanesy| supRidven. foraxpmpjera CotpldyyEgraunialso

ref%r?‘eoate R a&#ﬂgéﬁ bi G'F;@Jkancﬁ l'a @%Qﬁ'@t’eﬁmyc@yl @ﬂoug 15/ tefeliied tas

t
Coai eIy 204 053 Serodd 8P %rps& b a5 G PPN PR °
CJ,@!ky?ligro‘.@fs E8mbrt of ng@waawud)a bud Iareimdﬂﬁmﬂéh tar Yi(=Q)Chly facetyl),
erre o a
'Cé%)égifc&'?l(p@ﬂ?ﬂﬂ §§I)Ig% é—? t?lﬁ%él %x%roéugg Ails g nope)
are not limted to, -C(=O CH3 (acetyl), 5 - O)CH2CH3
Qd@.CHB) 3 (butyryl and - C(=0) Ph
Caikfpaorx goawm acmc%lec) Car)box§/ l(JcZ\r%oiyl iC acicgl) : ) - COOH.
Ester (carboxylate, carboxylic acid ester,

EsRFYSREROBY, l:arbo@ncg %ter"‘@@'&%ﬂnﬁ 1C§( @]DR?S\th@Fem RB@ an ester
subst It uent or _exa

SURBIE (Y @9y 501 A0 ORvess: G PO pLARSS. B B et iy

rae@by?aa@k,ﬁikylgﬁww ExEnpiep bﬁést@fgrcﬁlst #clude, dupsreinotiinie to,

L e

ester): -OC(=O R, wherein Ris an acyl oxy substituent,

Ac{){ %%ﬁxgé??% Egte r O%O)Rl\?hé'} ﬂ 5 gk Q!:Woxy%ugmégt for example, a C1.7

or a aryl group, preferably
aligyl @ou. qzayzb hejeroayslyl IR%RAS RS- zo@m geopP ox§fetbl Ap's-ralkyl group.

éédﬁ ac Lﬁ‘Js Mdudb] dtk ERGhot Mwmited &L 6@)5@7@% aeebRyy) .
nd

e R s TG

am nocar bonyl , carboxam de) -(=O NR R2, wherein Rl

and 0 R2 are in endent | SYbst ”S) .
R e Rl
R are ingdpendeuty amieo amtstntuents,taedieﬂmﬁd forG{rai@) piigRps. Examples of amido
gro@ _I%IW’ r &éﬂ@lt% Q{? ZD)NHZEXCQ% 4 oupgél%?] )&EI@C )os
-C4FNRICH:CHo gag het=QIN(GH-EHa2, 3 WPU)@%ﬁmQP GFRYPD "\/\Wm‘?‘?tht%@)R
to tﬁe@hfh@ﬁ@ RittogdrP4tBndo Wﬁ\t:le{h@? ﬁfél dttecifddl foerh laim@te&ﬁcycllcristructure as

or exanp eri di noca hol i nocar
e e R SR S
pipeskiasaag@niiacyl am no): - NR C(=0) R2, V\,her ein R is an
am de substituent, for exanple, hydrogen, a C-7

al kyl group, a C3-20 heterocyclyl group, or a C. 5-20
Aeyiarhidg (amyigminm): eNBP@(bDyR wherein R is an amide substituent, for example,

hydrogen, a Cy.; alkyl group, a Cs.2 heterocyclyl group, or a Cso aryl group, preferably
hydrbgen or a Cs.7alkyl group, and R? is an acyl substituent, for example, a Cy.7alkyl group,
a Ca.00 heterocyclyl group, or a Cs. aryl group, preferably hydrogen or a C4.7 alkyl group.
Examples of acylamide groups include, but are not limited to, -NHC(=O)CHj ,
-NHC(=0)CH,CHjs, and -NHC(=0)Ph. R' and R? may together form a cyclic structure, as in,
for example, succinimidyl, maleimidyl and phthalimidyl:
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hydrogen or a Cl -7 al kyl group, and R2 is an acyl
substituent, for exanple, a Cl-7 alkyl group, 30 a

WE3008/031864 erocyclyl group, or a C5_20 aryl gr or@I/GB2005/003621

preferably hydrogen or a C1.7 al kyl group. Exanples
of acyl am de groups include, but are not limted to,

-NHC(=O) CH3 , - NHC(=0 CH2CH3g4 and - NHC(=O) Ph. Rl and

R2 may together forma cyclic structure, as in, for

exanpl e, succi ni m dyl, | ei m dyl and phtjhal i m dyl: WO

2006 032869 PCT/ GB2005/ 3621 11 O C\y OOONO
@yl mal ei P lim dylO=A ePdo:

- N( ) O NR2C( O R3 wh fn RL and R2 axe

i ndependently ureido substituents, for \npl e,

hydrogen, a Cl-7 al kyl group, a C3-20 pcycl yl
group, or a C5-20 5 aryl group, prefera hydr ogen or

auCdinimigyikyl group. Rgalbimi@ acyl gr gunasnigaf i ned for
acyl groups. Exanples of acylureido groups 1nclude,

but are not limted to, -NHCONHC(O H, - NHCONMeC(O) H,

t ;
CO\lHC(r\%S)@EEb) y NW@QM\@ anij ﬁlf/gg\*d\l }_%e@kgﬁly ureido
Sume@ﬁu\iem hydrm@ng%H dtpmup. HFepo hﬂmudle(%m{ a Csa0
aﬂy@%@taﬁ ?fr’é’fé}tbﬁly hy el @ e ORkyWheie | P i83n &yl gidvup ak Bfined for acyl
subst |t uen ef i ne rou 4
oERPE: ExRs A aclieldRgte s ncRlraf e StfEedle IebReElom -
I’%‘@OJH\M(@)@I‘-NH@@NHt@@)HdﬂHOﬂNMQﬁ(@ Mmt—NHC@NIEHEXCI VIR, -
bR e SO el 6L P -
W%Qﬁ&'&@@ﬁyla)\d -NMECS)NNR(@ED. wher ei n Rl and R2 are

i ndependent |y am' no substituents, as defined for
am no groups. ppl es of, am do grou\%)?J i ncl ude, but

Carrameds: NR| el @)9@ Where@(R.g Wlno @ebs efined for amino groups
anPRER)IN(etd8 hriup A8 defifdd+&) SMECHRGHS Ex%ﬁmp-ﬁetdf a&rbhithte ghoups

rona ha ni
e SRS B el RN B NGBS e
O poaibntyRbnd AiMH-R20pOdPh. ndependent | y am no
substituents, for exanple,
Thioamido (thiocarbamyl): -C(=S)NR'R?, wherein R' and R? are independently amino
substituents, as defined for amino groups. Examples of amido groups include, but are not
limited to, -C(=S)NH,, -C(=S)NHCHj5, -C(=S)N(CHs),, and -C(=S)NHCH,CHs.

Tetrazolyl: a five membered aromatic ring having four nitrogen atoms and one carbon atom,

Amino: -NR'R?, wherein R' and R? are independently amino substituents, for example,
hydrogen, a C,.7 alkyl group (also referred to as Cy7 alkylamino or di-C4.7 alkylamino), a Cs.z0
heterocyclyl group, or a Cs.oo aryl group, preferably H or a Cyalkyl group, or, in the case of a
"cyclic" amino group, R and R?, taken together with the nitrogen atom to which they are
attached, form a heterocyclic ring having from 4 to 8 ring atoms. Examples of amino groups
include, but are not limited to, -NHa,, ~NHCH3, -NHC(CHs),, -N(CHa),, -N(CH,CHj3),, and
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hydrogen, a Cl-7 al kyl group (also referred to as Cl1-7

al kyl am no or di-Cl-7 alkylamno), a C3-20 25
whedoensasye! yl group, or a C5-20 aryl group, pre¢EGERI0F003621

H or a Cl-7al kyl group, or, in the case of a "cyclic"

am no group, Rl and R2, taken together with the

nitrogen atomto which they1@re attached, forma

heterocyclic ring having from4 to 8 ri,nq at ons. .
NERBnBKaIapiey of aifis@miepers ineledey i argpat limfted foof2iiiqing, prgjdino,
pykr8tidiroNbigeridity; razinDIHeGreliihg, andMi&AbRotino N( CH2CH3) 2,

and WD 2006/ 032869 PCT/ GB2005/ 003621 12 - NHPh.

Exanpl es of cyclic am no groups include, but are not
imirionEKIR dviiedgin 846 B thinosubsliteentdionexampiey far ekardple,dyydrogen, a Cq7

' i di no,, pi j rphal.i
o) D50 501 BB e KRkl B ey 1 2.t g

substituent, for exanple, for exanple, hydrogen, a
Arbidiing: -@('ﬁ\h%)ﬂhz,gﬁr%\'@m o@cn(Bis2A AGGiSs Q¥eL¥dt, BF S¥fhpld hydtogen, a

.20 aryl” group, preferably Hor a Cl-7 al lr%’/l Fﬁ%ou(p.

Coamlifi GirRup, & Ep2oNIRIRFRY VA GHRHRe PHA Eae ATYFOTPYP. RFTRIAPIY Y @ C17 alkyl
gr&eR A daeRle of bR anf@Gbep ishgenegen, a Cl_7 al kyl

group, a C3-20 heterocyclyl group, or a C5_20 aryl

group, preferably Hor a Cl1_7 alkyl group. An exanple
Cabazgl (aydraiimeagooyp -C0)-108-FMhbitdi R'i§ aCamiazopstituent as defined

fok AL %ugé’.f?&{aﬁ@%' %:az@«gg%g%\'#cl o, WELE Bt ifbiteli o, 8(0)-NN-H, -

am no~subs S or ‘am no_groups.
C2)-aipMes-CHP)- BN iELo CHRLUNS N ard -Gd)-NNGHdte not i mited
to, -C(O-NNH, - C(O-NNM, -C(O-NN\Et,
-C(O-NN-Ph, and -C(O-NN-CH2-Ph. 15 Nitro: -NO2.
NitrfiONOzAzi do: -N3. 20 Cyano (nitrite, carbonitrile):
-CN.  Isocyano: -NC. 25 Cyanato: -OCN. |socyanat o:
- NCO. Ehi ocyano (thiocyanato): -SCN. 30 I sothiocyano
NiFpEbt M ocyanat 0): - NCS.  Sul fhydryl (thiol, nercapto):
- SH.

Azido: -Nas.

Cyano (nitrile, carbonitrile): -CN.

Isocyano: -NC.

Cyanato: -OCN.

Isocyanato: -NCO.

Thiocyano (thiocyanato): -SCN.

Isothiocyano (isothiocyanato): -NCS.

Sulfhydryl (thiol, mercapto): -SH.
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WD 2006/ 032869 PCT/ GB2005/ 003621 13 Thi oet her
(sulfide): -SR, wherein Ris a thioether substituent,

wo eneeapl e, a Cl.7 al kyl group (al so referredl/GB2@s/003621

a Cl.7 alkylthio group), a C3_20 heterocyclyl group,
or a C5.20 aryl group, preferably a C1_7 alkyl group.
Exanples of C1L 7 alkylthio gngups include, but are not.

ted to, -SCH3 and -SCH2CH3. 5 Disulfide: -SSR
T\’Rﬁ%ﬁhéﬁ (§Ulfide)s-SR, wheraintR isea thigpier subetituent fiorexemaleph € alkyl group

(&1 1 r@fea‘ekyd adh @Vpalkﬁhl% att%zﬁ"’i’i’é%@’cb{l' gr&ﬁgp YPa cOL, aﬁ/l group,

yl "group
PEZ?’%‘%\‘ 8&“( %'%H SF&Pn EX%J?P'E‘&O %a?lkwh'fdsafgmsrm%)e b%wté@lted to,
-EHLMd7S@HKGH,. di sul fi de groups include, but are not
limted to, -SSCH3 and -SSCH2CH3. 10 Sul fone
(sul fonyl): -S(=0 2R, wherein Ris a sulfone
Disylide:i 1SFeRt wherein Rdx adjsulfide aub@ﬁtue‘z’ntaﬂok@tamp(ge“ aul.; alkylGRoupDa Cqzp

h@t@?o%%‘%ﬂ ljﬁJulSl orH{ &Y ZQaryFHE?(@W%I)?g i z?ig}f?gr%u p garls.eof &FARY Yo herein

a3 fre1 %‘Héd'SWﬁ‘{’e)arEéafﬂ@?s 9fi Grir plkd dislfide groupy m@u@e but are ot limited to,
-{seH:hanessbhamyl . nmesyl), -S(=0)2CF3 (triflyl),
- S(=0) 2CH2CH3, - S(=0) 2C4F9 (nonaflyl), - S(=0) 2CH2CF3
(tresyl), 15 -S(=0 2Ph (phenyl sul fonyl),
Sylfamet(fopHie AS(EOWRE @herkin(R I8 2)du)fonedsubstmienp ff@féylaﬁbllbf &Y alkyl

oleBbr et BeTE oy 92 Gy WG bteratbie B0 oLarpyh ne

Examries efisaliene droupsdnciudel syt are 1@t limitedatb k-pl=@)p Gy methaGsulbnyl,

m@@}Cﬁ tg%f bﬁ% (tﬁ%@ U= @rCI@I1 —-%Fl(gré/ *: @Bﬁ#ﬁne g%% %@FX (tresyl),
-53(Re)-Gh é’heﬂﬂfu”gfﬂé) ﬁwvetwlnheﬂﬁwlﬁooyl (tos(l):ejommﬂwlsulfonyl (brosyl),

and>{-riBbFAEAGHRosyBUl fonyl oxy: -OS(=0) 2R, wherein Ris a
sul fonyl oxy substituent, for exanple, a Cl1L 7 alkyl
group, a C3_20 heterocyclyl group, or a C5 20 aryl

Syfim(sylfipy efuioddd)y-Se=CR, WherbikH is @<QliRe subEN@BR] @Se)@afmple aCyz

alﬁ%gto%gé% hgtreg)%gcayl ?Q%jd eféngb%%larr%mnggem@& 17 alkyl group.
Exw&@fﬁulﬂmeﬁoepmmmdas bat are hétilimjted soy -HeOXTH tane RS (=O0hOH,CHs.

exanple, a C1_7 aIkyI group, a C3_20 heterocyclyl
group preferably a Cl.7 al kyl

@FOBH y: %%@r&)& WB?rems%ISfai wjfp@'}gxy gHtestitient; for pxatenle. Uty 7 alkyl
grﬁﬂ;ﬁ: arrostzo thet&fob @l §roup, PR3 Qa@l@rdﬁﬁ ref%@ty@@'}'%%ro@@

S R S R B b oL an

- -0S(=0),CH,CHs.

Sulfinyloxy: -OS(=0)R, wherein R is a sulfinyloxy substituent, for example, a Gy alkyl group,
a Ca.20 heterocyclyl group, or a Cs.z0 aryl group, preferably a Cy_; alkyl group. Examples of
sulfinyloxy groups include, but are not limited to, -OS(=0)CHj3 and -OS(=0)CH,CHs.

Sulfamino: -NR'S(=0),0H, wherein R' is an amino substituent, as defined for amino groups.
Examples of sulfamino groups include, but are not limited to, -NHS(=0),0H and
-N(CH3)S(=0),0H.



Exanpl es of sul fam no groups include, but are not

limted to, -NHS(=0) 20H and -N(CH3)S(=0) 204 WO
wWQ2D6/08B2869 PCT/ GB2005/ 003621 14 Sul f onam noPCT/GB2005/003621

-NR S(=0) 2R, wherein R is an am no substituent, as

defined for amno groups, and Ris a sulfonam no

substituent, for exanple, a G4 7 al kyl group, a C3.20

het er ocycl| group, or a C5_20aryl group, preferably a
%EOHP&P'W-NéISdug )-REWREFRIN &S isn angpg $l&$hmmoa§daﬁln@$for amino

draupb Uhe, R *éldatsuﬁéﬁanﬁlﬁﬁ sdﬂsﬁhérﬂd‘oﬁ&aml}{?bé uﬁnéjoa 20
erein

Bl AR Bonadt b eDRa G maapa oS b
sgifanapino greums ifthide, Butsand fidt iaitedio, MHSEO],0BNARd NECH;)S(=0),CeHs.
5 exanple, a C1_7 alkyl group, a C3_20 heterocyclyl
group, or a C5.20 aryl group, preferably a Cl_7 al kyl
Sg’iﬁﬁﬁ'ﬁ'm%ﬁ(‘@él?o\ﬂh%@lh R fseami aminaysubstitsentnas dedieed fobarhino groups,

aﬁﬂ @( |§‘ Qtsullflhéﬁwlh@ guﬂs@tuen%@xa@)p@’% @} n %{ylgﬁ gﬁ% %gfo%fgpg_c'?clyl group,

Cﬁfﬁ ﬁ?é‘\%@Fﬂ”Pypra %%thseﬂhytw@m sExaa@lqs@ﬁswwmlmmroups include,

baare @ogheied 3o, -RNBHY)ES, d N mg@@eb @&iups include, but
are not limted to, -Ss( =O N I%—|¢2 Z =0) NH( CH3) ,

10 _s(=oN(CH3) 2, - O)NH(CHZCH3) - S(=0) N(CH2CH3) 2, and
SugrayD) SHRYNRIE?, SitbfebmiarandaR? ardNRiSpeRrdIR ameeduBbtiudris, bS defined

u i ned, for m no
A 0o B O AT 2 B LSl B s o,
-SEOMNR(O,), @(F@MCFb)zGS(ﬂ)NHt@h@Ha)cyﬁi#g:)N(gHmbz, and -8(=0)NHPh.
C5 20 aryl group, preferably a C1_7 al kyl group.
npl es of, sul fonam no groups i nclude, but are not
15 %Ulf?ﬁaﬂw R S(TPIsR W ereinB i anNgCRIpppent) aaiBed fay amino

&ﬂ@@la&\lh RCik assuilfefansind duBBRGAN QorgarxﬁMBf% @b% émR?%uHeJ dzved
one

h { ‘jﬂ tans - n th

K1Yy IUP O msafygﬂ?favpeﬂo ?'bﬁ&wia'kvlmunosﬁxarn@es of
soifdnemirofgripsanutlide, b aee ndmlndmutax-eu-@(ﬂ@pcmrmh;\]t@m@ ONCeHs.
ARE0rRY oFldonhRUBrouP &R (R T Be P Ripepe crous one

20 ofRoRR isrrcCard €1y iGUP, mreafernw pmrm wisdst thee oter®f RSand Rlisx

bRieAlalY6 G WeRr Midld Setdll, o |g?ou§), icHLO%ibfiRnte éroup(%ie}rl\/ed from a

C17 alkyl group. Examples of such groups include, but are not limited to:

o 0
N\ 7
S
/
—N

2,3-dihydro-tenzo[dlisothiazole-1,1-dioxide-2-yl

\
S
“N
(o]

1,3-dihydro-benzo[clisothiazole-2,2-dioxide-1-yl

0
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0 1, 3-di hydro-benzo[c]i sot hi azol e- 2, 2-di oxi de-1-yl WO
2006/ 032869 PCT/ GB2005/003621 15 O\\ i 0 1-1 -NHS

W@ 2ebeai3d8ydr o- 2H benzo[ e] [ 1, 2] t hi azi ne- 1, 1- di oxPCUEGB2005/003621

Phosphorami dite: -OP(OR )-NR 22, where Rl and R2 are
phosphoram dite substituents, for exanple, -H a
(optionally substituted) Cl_fsal kyl group, a C3_20

het erocyclyl group, or a C5_20 5 aryl group,
preferably -H a C1_7 al kyd\ gpoup, or a C5_20 aryl
group. Exanpl es of phosph,0$ m gite groups include,
but are not limted to,—- ) - N( CH3) 2,

- OP(OCH2CH3) - N(i -Pr) 2i an CH2CN) - N(i - Pr) 2.
Phosphoram date: -OP(=0 ( 22, where Rl and R2
are phosphoram date substituents, 10 for exanple, -H,
a (optional |y B4ibydia-2H-eagyoledfl. 2lhiaginky|1-dipxidergyl a C3_ 20
het erocyclyl group, or a C5 20 aryl group, preferably

H a Cl.7 ro or grou
R AR e AN e RN .
eRaptplé,i-Hj 4 @atidrally s@R(imd] W})U;N(a@'ﬁa Haterocyclyl group, or a Cs.z

o P TP TR B B 1) BP9 57 G 1oAYk ioyp o Exaugples of

phespheramidiagroupainctudets breast lhnsﬂtesdmdz;s«‘)P(Cm:}ezatHsFlst(rCH3 )2

P‘(@Hﬂ e substituted wth,
?or efgﬁrz%(pﬁ? 8?3’ wlblgl_?é o re %rred to as a C1_7

al kyl - 7al koxy group) for exanpl e,
P?Néé;dg?ﬂ?g?édé{tég%h@:m (OF)- ﬂ&zzwh&sw 59& W’éﬁél phggéﬂgﬁan( @ét? Qubstituents,

L X318 -pn? FRRI’“P'?ﬁ"M élé*i‘_%‘ftﬁw) %ma"s(fq'isurz@ %aey'ﬂet@rp@@gyl grap@,@r a

Cr a8/l iodp tpvefambly -G5a 20 grélp, Bk KR Xang GRuB) ExbMples of
enz

ﬁ?ﬁ?ﬁ?fswga% s efoasd Puate R It o s Qi EEiRafte

-ORFEH (P CHaBH aiN{ERINH ¥nd ePR(FONQCHYRH IOYHNGgENR. at ons,

either both fromthe sane carbon atom or one from
each of two different carbon atons, of an aliphatic

In MaRYgasesy grlstitepisrinaycheosaings bR avbaﬂgltédr dror &xanoplé acGurslatioxy

RIup Ay bY _UBSIBUES DR, Yhres e I
gajatpur 2t ed 25%"EIPJ§“ ‘al| aﬁﬁggtgﬂa?%d (akB r&f@mf% R 1 allyhCr

SR OTAHRY ER X cypRady Moxﬁlwzewefopml gt (@@ referred to

as b 0x 5 aryl-C.; alkoxy group), for example phthalimidoethoxy, or a Cs.z aryl group (also
referred to as a Csooaryl-Cyzalkoxy group), for example, benzyloxy.

C+.5 Alkylene: The term “Cy.s alkylene”, as used herein, pertains to a bidentate moiety
obtained by removing two hydrogen atoms, either both from the same carbon atom, or one
from each of two different carbon atoms, of an aliphatic linear hydrocarbon compound
having from 1 to 5 carbon atoms (unless otherwise specified), which may be saturated,
partially unsaturated, or fully unsaturated. Thus, the term “alkylene” includes the sub-

classes alkenylene, alkynylene, etc., discussed below.

Examples of saturated C.s alkylene groups include, but are not limited to, -(CH,),- where n is
an integer from 1 to 5, for example, -CH,- (methylene), -CH,CH,- (ethylene), -CH,CH,CH,-
(propylene), and -CH,CH,CH,CH,- (butylene).
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cl asses al kenyl ene, al kynyl ene, etc., discussed bel ow
Exanpl es of saturated Cl.5 al kyl ene groups incl ude,

wheiocassenot limted to, -(CH2),- where n is BEI/GB2005/003621

integer from1l to 5, for exanple, -CH2- (nethylene),
- CH2CH2- (et hyl ene), -CH2CH2CH2- 30 (propylene), and
- CH2CH2CH2CH2-  (butyl ene) . Wg2006/ 032869
PCT/ GB2005/ 003621 16 Exanples of partiall é o
Exararles plRagidiansstusatey Corrlviang paipe ieludeledut fsutot fingitadde, -CH=CH-
(Mlinyfank§ dCHECH-CHGE @ H,-EN+OnL eBe)-CH=-GPgEHE CHR=CH-CH,-CH,-CH,-,

-, - CHECH CHz- CH2- CHe-
'CW@W%% TH CH2-. 5 The substit uent
groups |isted above may be substituents on an al kyl ene

: he above are
T?%] gt.'rb\%,/gﬁu#t%ﬁ%%% ﬂlsc't(e)cﬁagcsfe & ﬂgssuk%@uet%gs on an Ikylehe roub.
forms of these substituents. For exarrpl e, a reference

IHcRideaOIRX ¥z acid (- CII)D al so i ncludes the anionic
arpoxylate) form(-COO), a salt or solvate

10
'Wh@é@@r he aRovgarg thgwell 5'?R)’Y§'h’f"i“6r§&|t hvateedndriotesiepforms of these
sstiiubats) For éxafnples eiéréndedto @Brbakylio acig (—@Q@H)%oume‘é 4 anionic

GRS Bl R XA S et fympoenvel sssenidiend pprectc
fanmb| Saslady) aveftenoatl an amiod goue theludethe pfotmt@irfbm’m( N*HR1R2) a
slgﬂr'] (grlég aé'oﬂ?{glzaa%l% u6 %(Free&glgﬁlgé ?yo@oém{)g ? X r’as glehjg% %onventlonal
ProfRetesdermss awgmmoaom rijeitarly om eefergnostie e higdrokyd grosip efso dncludes
thbBniARTFOPRY (-0 9T P44R or SSPITE Frireobaks il aSBb KRR hal Lﬁ[}@[:@@ﬁ‘o%qs ofa
Forms, and Prodrugs Certal n compounds may exist In one
hﬁ?°ﬁ%@@”®artlcular georetric, optical, enantioneric,
di asterioneric, epineric, stereoisoneric, taut oneri c,
confo t I -rlc f 20 i ncludi ng but
Isen 'r‘} L ) STPEMES: E- and Z-forns;
Certain bemptarmds myfemsm pn@aldmrarpdrtlemar deorrasic, thl,caISenanadS}denc

%??R?rﬁé}rcngpxmgﬁc %Fjeoliso %HQﬁaut%her%n?or}forkg{lonal og ap\or{nengﬁ%l’ms

'@Wﬂingbéfrml'm%%ﬂﬁelmmahd tramedforing; iEe pinch&fforfer arst: ,aad refamns; endo-

aiﬁ@é*BBforn@é(Ra s- e rﬁélééabf% Bl afPr-fPms:Roaka b—foﬁ-h@ (¥yand (-) forms;
and halfchair-forps; an

k‘%}e rrﬁ'i“ﬂ ata%ﬁ%o'ﬁt?g &’@Bffsynh%}délnﬁé?rﬂ@rSYEQI”PEé‘W galjdjjnal-forms; a- and p-
fare$;eixlaeshd eguatria IIf6rﬂ1§EI5<_§iai Ciedir-, "t i‘éﬂl’@%lﬁpé Ofdm;a)fchalra‘érms and
L SCUSS or ut oprer .
e B o fgesPl PSSP THEE R ed e i o Bsts forms’)
as used herein, are structural (or constitutional)

N'bt%QFTB,f é(céﬂ)t'ag 'disicﬁs%gﬁ E)gloW?J)rqghtomeric forms, specifically excluded from the

term “isomers”, as used herein, are structural (or constitutional) isomers (i.e. isomers which

differ in the connections between atoms rather than merely by the position of atoms in
space). For example, a reference to a methoxy group, -OCHs, is not to be construed as a
reference to its structural isomer, a hydroxymethyl group, -CH,OH. Similarly, a reference to
ortho-chlorophenyl is not to be construed as a reference to its structural isomer, meta-
chlorophenyl. However, a reference to a class of structures may well include structurally
isomeric forms falling within that class (e.g., C+.7 alkyl includes n-propyl and iso-propyl; butyl
includes n-, iso-, sec-, and tert-butyl; methoxyphenyl includes ortho-, meta-, and para-
methoxyphenyl).
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differ in the connections between atons rather than

nerely by the position of atonms in space). For
W@x@asae9 a reference to a nmethoxy group, - OCHCT/GB200v5/003621

to be construed as a 30 reference to its structural

i somer, a hydroxynethyl group, -CH2OH. Simlarly, a

reference to ortho-chlorophenyl is not to be

construed as a reference to its structural isomer,

nmet a- chl orophenyl. However, a reference to a class of

Tisd ahood melmewalr)]ﬂ peHBlﬁhchJﬁbato‘ﬁieﬁbfdrMé bl ékaml ROKES 6nol-, and
W
N R AEN S ek HE M
beleyy), imingdenaminm amideriminbwiophgl, areitiineteynidven yitrosdietiees
I WO
th%%)tgﬁe({%%égggaﬁ %E%gﬁégggﬁg%%yﬁﬁgngb%ve excl usi on

does not pertgin o taut ri@H or faor exappl e,
ket o-, enol —E&@F epsl a;{@i@rms gi. n, \ ’gganpl e,
the fol | owi ng[tadtomeric /pai rs: ketyg/ ena¥ (|CI\L ustr at ed
bel ow), i m ne/ enam ne, am de/i mno al cohol,
am di ne/ am di riefo ni t r oso/ oxiche, 5 thi oketensleteenet hi ol :
N- ni troso/ hyroxyazo, and nitro/aci-nitro. HO ,OH H+
O -CC C=C keto enol enolate Note that speci ficall y
Notg dhal sagificallvtin@uded imihe tesmrispmer ete eaprpoudsdgthwingelor otoes isotopic

SUBELItIRING. F§K5x@ﬁw|pfé H%&HQ/%'I& Hiy 19(5{§plci fooh, lﬁé@&md %, lﬁ'( XnCP’?H (TY;

ny i sat for m nc ng
© iy B0t SRS R e b ES ok s i e hgopiacom,
ind@dg 40cnd4%Q; afd theyikde i n any i sot opic form
i ncluding 160 and 180; and the |ike. Unless otherw se
specified, a reference to a particul ar conpound
Unlers| dftrswise speoified e iefneneeitca paiculs, cohmoMniﬁhdflgde(s\Ml 8ldHyisomeric

folPhs, %fuﬁin? Jvl%)llly]()ﬁ&mlé E‘éjrmgtancﬂ)th?? rﬁ&{ﬂ&e%qhéregfr %)ethods for the

prg%@twgé? €) asaﬂ@weg@ﬁgp p$|§9r@ng ée@aratlom(ggt, fr@cpt@hal crystalllsatlon and

chﬁ“d’n}@@@bﬂﬁhéﬁkér@)‘ ofdifdh EBMBARORRY SRNitherBRENS In 1AL aﬁ Hpé}e readily
ther known in the art or

oI i Paped e BTG RSP CHETOHBIPRSERSSt Biadpwn manme.

herein, or known nethods, in a known manner. Unl ess
Urﬁés@%ﬁﬁ@rﬁ@e ?Lpe% Le](rci]cer%f renceZ%?e ég‘# gn.g?r compgtﬁ'ldrs%wllgefhégesaqmc salt,

SOb’ﬁ@ls é@i rerdter:t@d hermefof thaeeot fdr exdrople esatigebssed dslodi scussed
below. It may be convenient or desirable to prepare,
urify, and/or handl e a corresponding salt of the
It ’5@¥ Pg,gortygwﬁrglﬂqgesupglp tqagrgﬁ@'peoung/ and/or handle a corresponding salt of

th@ haneaempinaaiol ¥xadpis BipABhRce@Ichily-JeX eI Sal0 TExamples of

pharmaceutically acceptable salts are discussed in Berge et al., 1977, “Pharmaceutically
Acceptable Salts”, J. Pharm. Sci., Vol. 66, pp. 1-19.

For example, if the compound is anionic, or has a functional group which may be anionic
(e.g., -COOH may be -COO), then a salt may be formed with a suitable cation. Examples of
suitable inorganic cations include, but are not limited to, alkali metal ions such as Na* and
K, alkaline earth cations such as Ca®* and Mg?*, and other cations such as AI**. Examples
of suitable organic cations include, but are not limited to, ammonium ion (i.e., NH") and
substituted ammonium ions (e.g., NHsR*, NH.R,", NHRs*, NR,*). Examples of some suitable
substituted ammonium ions are those derived from: ethylamine, diethylamine,
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pharmaceutically acceptable salts are discussed in
Berge et al., 1977, "Pharmaceutically 25 Acceptable

w®d20069328690. Pharm Sci., Vol. 66, pp. 1-19. FoPCT/GB2005/003621

exanpl e, if the conpound is anionic, or has a
functional group which nmay be anionic (e.g., -000H
may be -COO0'), then a salt ngg be forned with a
sui t abl e cation. Exanples of suitable inorganic
diPplaming tilgtylapine, Avt@amive. ethvienedigming, etiakelamineet al

diditoBhite, %eﬂé‘@me &fé‘ﬁ?ﬂ*ﬁmﬁe pAbiAenBRaRRE t dhofft h@glﬁmﬁféc;%d

¢ N@ 8 her catlons such as Al3
f@ﬂ“&ﬁ%f‘&e ayyelkas emip goigs guel 2 &%@ﬁ' YKerginieeyufB exaspile e
cawitnoh iqratesant @nmamumionusN{aHy)(.i . e., NH4) and

substituted amoniumions (e.qg., NH8R+, NH2R2+, NHR3+,
NR4). Exanpl es of sonme suitable substituted amoni um

i ther soreprasing fsositionie or basda fundienalatrdupl vehicheay lok edtibyit gng.nelH, may
b%ﬁ??@fe@t%%fy% fﬁﬁl?eg?/ﬁ{h%%ﬁg&e ar]l§h lIExamples of suitable inorganic

di cycl ohexyl am ne | am ne
aéPH?/ I”é'H@%hbélh?rﬁé‘Ot '&'W&%It@ﬁa gerived cﬁfpﬁtthgfﬂﬂp‘am @rganic acids:

hpdjr’ﬁaﬂcﬂi:l ﬁlﬁiroﬂi@rﬁiéym)@mdb% s@ﬂﬁl’r‘M'&tﬁiﬁéb@u@rﬂltﬂg nitfdue! drd horlc and
as as am no acl

an hawnne
PESORORET oS o IRRI PRI Sri> a3 Btate oot aistrinose
dguhaddronethy falowinp iotyaniceiids Sacblﬁc{lbl&bn@rhm suctihict figcohi® %&@H@ Galmitic,

léc% ﬁxgafj]l:?%(rﬁ)i ggﬁaﬁﬁﬁ_ﬁ&hgfdgg tic c%'r_%(gr alll{)%ggdrgxggq?%/ r?E§nylacetlc

gbéamlemémwbphzw Sisharaiel pyreyiv, @ahcycmxawmarels: Dhacatyixybdizeic,
furﬂé}fcgﬁﬂa'n(}lsulﬁ)ﬂlcoﬁﬁ,leh@s%ﬁf Weﬂﬁ%eﬁflfﬁm@ Oéthérfegﬂl%ﬁg étﬁane disulfonic,

t hose derived fromt OW Ng 1 norgani c ac
Oﬁ?ﬁr RAPEAtANIG lsemf%b@l@fﬁ l@ctohlyr@w @ng @iL@omguEme{w(pf suitable

pBYMRHLIE 6! indNide! b&%aré"h&t?nﬁhﬂ@d tf%?%lggﬁfr%ﬁ% f%lQ)wmg polymeric
osphor ou sui tabl e or
agﬂﬁﬁ%@éc @Fargx@%'fy? é?l"ﬂofs%d to, those derived from

the follow ng organi c acids: acetic, propionic,

S BAERASS TSR0 I S b B
Oﬁﬁlﬂﬁ rotvprremepend. piversimdisgvate’,is uggdutessin in,thaspaettional sense to refer

t95 BEAIEx ofoMRAME £ actR¥ HMb&Jhd SﬁJlt of %{&#\/{a %om?&”nd%“d dofent. If the

2- acet yoxybenzoic, funa ric,
SPRYPN isrsier) ?heﬁpb’afeﬁﬁﬁwmgmnmﬂy E?fer@ﬂﬁtaﬁég bdratei for example, a

nehBapera § dl-hydrit, a trik§dateabicc, pantothenic,
i sethionic, valeric, [actobionic, and gluconlc.

Exanpl es of suitable polyneric anions include, but
Itamay beatonVanidnt edddsdvablé toqsepatke punfe,chnkifop ﬁhﬁdl@th%@bil\@vﬁoﬁ@ound ina

09811 FQE g'ro%ctt?cﬁo% Tﬁeatrénﬁ Cchgu%lcgl I‘Yt p?gt[ragoé¥ arm at# éls?dohereln pertains to

be ‘convénie
age@payns, in which oye oamdneaeadhmwf@rhréloaal@mupegpmmdiemgd $ohwatiesirable

c@m@él réJE:ﬁor%CHaV@ &OTHPRY ﬂﬁim of§ Sro‘ie%fé@ or?ﬁité’c@ik& grou§ (H&5Gown as
herein in the conventlona sense
a masked or masking group or a blocked or blocking group) By protecting a reactive

functional group, reactions involving other unprotected reactive functional groups can be
performed, without 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. Wuts, Wiley,
1999).
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to a conplex of solute (e.g. active conmpound, salt of
active conpound) and solvent. If the solvent is
waioen32sshe sol vate may be conveniently referrBdl/GB2@S/003621
a hydrate, for exanple, a nono-hydrate, a di-hydrate,
atri-hydrate, etc. 25 It may be convenient or
desirable to prepare, purifyggand/or handle the active
compound in a chemcally protected form The term
Fotexanmiplsak hydrpxyogreen ey be profectediss as etheh ¢OR) 0; apestérdioe(=O)R),

erQexa Fiplé, 0&@99 H Q!SJ[ | el 5dh-0) nt?en%yéjw K(%)hreﬁﬂgnte 1 I\’/fj,acg ltrlétyl

functi onal oups are protecte
(tEpRamyimethyp @g@( |adﬁ§1ethv'ﬁ£fﬂ of tutyjdinaethyisily heshéroemancicetyl ester (-

qu(ebyH.edaey. protecting group (also known as a masked
or masking group or a blocked or blocking group). By
protecting a reactive 30 functional group, reactions
Fonexamplengn aluue,rdemnmtomee@bqﬁmapb@pdoteeteﬁta@ehia@etal orgeRUPS

r&?@ct&gly,t ﬁ &h CRE ’rbo\rf?\"élt %Q@U(pef 6§I% %Ign g)e%(glgﬁ"lglp (L g?(?@ )2), by
r@fﬁt@ \sIUbévéqmmle,sat mmarnalcoholt Tl’@bﬂﬂﬂi’l&dﬁ oradetone afdupds iendily
rég%ﬁerra{’eﬁ%ly RO&HIySE uEiRG al @b@%le?s of w§ €in the E)ﬁe%é@@lf %md

otective ' G oups 1h Oganic Synt es S
P. Wits, Wley, 1999). 35 WO 2006/ 032869

FBG%aG@@Q@éﬂQ@@?&Jp & B@gﬁrot@&@(ﬂ‘”%f%xalﬂpl@)’é’sr é??(é{ml% GHE ulEBhane, for

o s me o8 - SHECE oo earyoR aase  NHCGaNG Ryrshiy FNH-
Cpul); phe nylhtnxyc ah\yitié (-NBlCO- @ccqﬂaag, - E@‘nwb?ﬁér{yﬁb%r@bhﬁém.de
t i et.he
"%‘gg? eH yHi%{IH Bo%gs a %ﬁ\ecjreﬁ/ gb%/ QH‘%@PC? as a 6-
n@w@hfysd@(y@mldee(twﬁrelvw o&ga aﬁyndjfe/lqﬂylemeiox)edmas (qlarm Bve), ab a
I |
2‘(%2 %ﬁ@ﬁlé\llogth;ggﬁﬁé?ﬁnver tﬁée NfLdtoo)! 4b yr‘%lll?lg J%F(?g%"[};%%% gsqup
Phenylsy pb?ﬂywtbwoxwewdekﬁﬂp?sec o msuﬁ@hkyceﬁeemcﬂn N-Pyide (>NO$).
aldehyde or ketone group is readily regenerated by
drol ysi s g a,large excess of water in the

FB'yeé%ﬁ o8 §PDRpIacld grop ad s Riftected:as axAstRs qjesepPlfeap: an Crr
alg epteo(eeg: laenbth;ﬂ esteema-rhipiyeestei)s aam -, BaTbAliey! esteR(eld, et@amﬂmloalkyl

%tglﬁ flﬂ a/?sﬂ)a%ﬁ( ﬁ/_ll%e gﬁgryl %m@%ﬁ eé;sa genzyl ester; a

nttrobenzw@ztea)nvro@ gn-aHBDIaeKarEe.Zs a NethBaeo)ide. a

2- bi phenyl - 2- propoxy am de (- NHCO OC(CH3) 2C6HAC6HS5,

- NH- Bpoc), .as a 9-fl uorenyl met hoxy am de g NH- Fnoc) ,
Faicexamgle, a thiol group may be protected as a thicether (-SR), for example, as: a benzyl

thioether; an acetamidomethyl ether (-S-CH,NHC(=0)CHj).

It may be convenient or desirable to prepare, purify, and/or handle the active compound in
the form of a prodrug. The term “prodrug”, as used herein, pertains to a compound which,
when metabolised (e.g. in vivo), yields the desired active compound. Typically, the prodrug
is inactive, or less active than the active compound, but may provide advantageous
handling, administration, or metabolic properties.

For example, some prodrugs are esters of the active compound (e.g. a physiologically
acceptable metabolically labile ester). During metabolism, the ester group (-C(=0)OR) is

cleaved to yield the active drug. Such esters may be formed by esterification, for example,
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15 nitroveratryl oxy am de (-NH Nvoc), as a
2-trinmethylsilylethyloxy amde (-NH Teoc), as a

WQ@ 26832869 chl or oet hyl oxy ami de (-NH Troc), as BCI/GB2005/003621

allyloxy amde (-NHAlloc), as a 2(-

phenyl sul phonyl ) et hyl oxy ami de (-NH Psec); or, in

sui tabl e cases, as an N-oxion(>hK$). For exanple, a
car boxylic aci d group be totected as an ester for
obaneiithe Caa%oxylmcglgrqupzd FRYIH)dy thepafeat epmpgungd vl where
a9§rb§xf‘ ate,®ribr &Ufe}étlioneﬁbﬁy dtherdeddtivd gﬁé@ﬂ)@&b&‘éﬂ metﬁé Séreﬁt%o&pound

hal
fcgﬁowﬁg'b)éé%lgptgct%p |fd¥%regoééqr6qlesdf sycrhmﬁt?polggliglégbﬂ(agsﬁrs igclude
titooesa mhlermR & Gq7alkyne ol Sle Aty IC eamhibalkyl (.. &Bnimdetaa2d ¥, N-

e%a/la%ﬁgg hglé 345@9%;@?1 gyet@%r?ﬁacgl%%e a‘iﬂgg;ag a?%éx'}im%lhyl;

a@)d@rvptmzl e@splvdomwmthyl acetodyimethyh éacetaxyethyl; 1-(1-methoxy-1-

R @fﬁ&%%g?ﬁ%g@fhpﬁﬁ t(eeng’oﬂ'x@w lsgbg'ﬁggy-calrﬁonggyynbﬁhyl

convenl ent repare uri'f
THaPRIPROXY By b xyethy ofms@nwl ?aﬁbortyk?éym%ihﬂq b@ych)hBWérd rug.

cEfb@n?l@(yﬁihylpEWhHﬁlloxy%érbﬁﬁyﬂ&yh@frﬁl ﬂhcy@&{etx@b{yscérﬁbrﬁloxyethyl (4-
SRS Lieraie BT S o Seifanily e bopiigoetit

(ptedchyriyopyBdhyl)sarbonglokyvethylomd| le@detatydropyram@)barbbgyloxyethyl).
active conmpound, but may provi de advant ageous

handl i ng, adm nistration, or netabolic properties. For

Adsoa aprhe prodwige agragtivaliesseray matisstietoyielt the hetivacpinpeund, or a
0‘69\?9@'}&% idHe uSor\ ﬁrﬂpé?)éﬁérﬁ lcé)gﬁé‘c%rln W;eld@‘%ﬁee&tn@@{:&npound For example,

abolically | e ester ring metabolism fthe
taaspragirug ﬁw@e(aseeaf@e@aﬂve §r otey Qbfceﬁg%ﬁpmt@am 81 'gay pgean amino
REtdsie dehividagve. SUCh esters may be fornmed by
esterification, for exanple, W 2006/ 032869
PCT/ GB2005/ 003621 20 of any of the carboxylic acid
Selentipsinkibi@rO) OH) in the parent conpound, with, where

§QQJ’09Q [nh%h%n nperalng El‘{eﬁl[ll’gglﬁ nt(laf%pue 8 nﬂ%%%o gtgque?%ﬁefrr& en {th%n the

"dtetpﬁlcmt@ @me grrmqbrﬁ Oﬂ@q amzryen@s E&Ianﬁbﬁwlwﬁ megedrable by comparing the
c@ﬁ&éﬁQQﬂldnCrﬁlalc}ﬂm%@tmdl r@qt.ﬁ‘r%ﬁ & rﬁm%)ﬁ‘ 6 @?the tabt?ﬁt? I@'h FBﬁin@ eRzyme

is CL 7 an1noa Ky g.
againsidee mcent@tlew&hgsw%gmo&mﬂ fﬂgy@qqthnhlblt 50% of the activity (ICso)

of tHedotivep l'eﬁiy@{d (869 B316W)| JThe Psadlit Mb%é/ed%_aﬂaﬁd) Ky the(r8ticds greater

Gl BB rmeound el Y5 bR pime St W

nmet hyl ) et hyl - car bonxyl oxyet hyl ; 1-(benzoyl oxy) et hyl ;
'ﬂ{\?l%glgwg?\g?& )(()ﬂ_%% gperbé Jﬁtﬁlﬁ‘%ﬂ%r{%!&fﬁrably exhibit a selectivity of greater than 3, 10,
%&E56ﬁ9%9ﬁ£@%¥ﬂ@ny¥6ﬁ9ﬂ%@h9I 1- cycl ohexy

car bonyl oxyet hyl ; cyclohexyloxy carbonyloxynethyl

1- cycl ohexyl oxy carbonyloxyet

'Eh@tcpg]ﬁwﬂdé @WgﬁgﬂS@queetéq%ﬁfy{%ympﬁ9|select1v1ty of greater than 5, 10,
5b-dr 400 egdimt PUIACTRY 6veRRITEIXY ) car bonyl oxyet hyl ;
(4-tetrahydropyranyl)carbonyl oxynet hyl ; and

1- (4-tetrahydropyranyl)carbonyl oxyet hyl).

It is preferred that the ICsos used to determine selectivity are determined using the methods

described in WO 03/024949, which is herein incorporated by reference.
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Al so, sone prodrugs are activated enzymatically to
yield the active conmpound, or a conpound which, upon

wo eooblzas6chem cal reaction, yields the active POIE829§/003621
For exanple, 15 the prodrug nmay be a sugar derivative
or other glycoside conjugate, or may be an amno acid
ester derivative. Selective bphibition 'Selective
inhibition'" means the inhibition of one enzyne to a
Fyrhensefereneesnt than the 20 inhibition of one or nore

VeHeney 13@M-b‘0ﬁ33 hé preferdBONRARS! }{ id f8rting? PR rAdal tRatWis an oPtlonaIIy

concentration ound required
SFATREI O 5o GRS SRt 190 e g OHBS ey e S croup
anpg aiosigtrefetablycoDcaikyleat ganpof t he sane conpound
required to inhibit 50% of the activity (1C50) of the
ot her enzyne (see bel ow). The result is expressed as a
W@p,Q)ls - apth & is HRIRY, then Yrispreerablyt dreoptidnally bebstituledl C.5 alkylene

E}lﬁb&@%&f@éb?%%&&l&%bﬂ&@d gel Q);Ié g{%u 'eﬂwd ntuf?'st t preferably a

bitory action e conpoun
q1ﬁ9 HEEOHOW ef er abl y exhibit a seIect|V|ty of greater
than 3, 10, 20 or 50 agai nst DNA-PK over Pl 3-kinase.
esent . invention preferably

Th ds
T T & A0 B B el B bty gied s enér
ommaug,gwbmmem/r\, Ry quare pAeTéAabw H dng optiiaRy m@mtjtaam 1 BRyl and
ST G e P e
inglde byt precet inditesttedyirpxy, @feerosncsz,w:mmﬁmsmee Ce-aryl and

optfehh 00418936 2deterddvenfur t her Preferences Wien Qis
gﬁii =0)-, X ?é p?e%@#ﬁbly NRARS5. It is further

preferred that Y is an optionally substituted ClL_3
Inedthatle@ibRdigHetsPR* SR RS fBrrnEﬁ&jeﬁ*é} Mltl@fﬁe%ﬂﬁo@@@%w? WhICl’bl Ithey are

% i tut 1 Ey e rou and nost prefera

RS, iy Fenall sl etisimer o) iiand betedage b Svadres) 4 o

ringhatnmy. Peferaly, ehabétywa;mh@?’(g Iwg.l& tby ri‘ﬁg Bfolist @x@ﬂpl@égﬁ’preferred
refera

oRUEY BN, iR, TSR S s nBueahy ardleuamgrapyolo

TeesemreupR ynay e Sgb%iltl-ﬁed 20d b padiontwlygmedehgntsis oPdoramdsuRStituted

p@ér%zﬁ?lQﬁi@éré‘b‘lekub&ﬁl?éﬁ?@%?é?ér'&ubﬁy §E Ife%?éjm%%m n‘rimg eferrlgld N-

I ona su bstit uted
ijugrm ingivde pgtl%)alblsstupet&lftétgcmalw aPlgnalipsipstituted Ce aryl and acyi

(w:th a Cq4 alkyl group as the acyl substituent).

Some preferred compounds of the present invention can be represented by formula Ii:

(11)

wherein:
R", R? and Q are as defined for formula I;

nis 1to 7, preferably 1-4 and most preferably 1 or 2; and
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nost preferably H and optionally substituted ClL_2
al kyl. Preferred optional substitutents include, but

w@ae@onsased i mted to, hydroxy, nethoxy, -NH2, opeT/cB2005§03621

substituted C6-aryl and optionally substituted C5_6
het erocyclyl. 15 In other enbodinments, R4 and R5 form
together with the nitrogen atkgmto which they are
attached, an optionally substituted nitrogen

Pc dheelgcidriepirdseassy ontienally sgbstitwacey fefkyhipeefarablBoptionally
sabaied ET&IE1 a@dtrbnal&%@bﬂlﬁ{te:pfcgs@r/gyf sre?érgwy B&ﬁm?la/ Ofebs%.tuted Co
rin

%’?fg?qyﬂ@’hefﬁtb%??ﬂ F't'R?F't“e’Hl'i)@Ff&Eq W?M #obopi per azi nyl
and tetrahydropyrrolo. 20 These groups may be

nd parti cul ar| referred group is

T RtrbiteE o D B et et ey evieied above.
substltuent is preferably on the para-nitrogen atom

t t d i
L0880 BB AT e S ETNR b ey
thgy@reiached fteter@pyéprmgéwawym frepp éu@Sa@mshénmw form part of a Cy.z0

h%téktﬁ:?d:ljil detib)defidad aBRUE (RESH Rt §%|rﬁrﬂm%‘m%ﬁg Qfonfsg%hlch must
Se | nventl on cgan be repr esent ed

RiiER aleag yF Pirodes fieon. s hres e %ﬁerntaa@ﬂ@wa&the

nilefematdmfto thcb tivaylafe btfached, @ hbiekddydlic ring BERKPD| &/or - Ao thore

1 or 2; and WO 2006/ 032869
p%%%%?%é%@%%ﬁ%m 22 R8 is selected from hydrogen,
optional Iy substituted C1-7 alkyl (preferabl y
SAkTRE b AEMIROAH I b Zkibd. AR Bdine
(siiafyeiopyirdel. pgroliag §ﬂ| g 3-pifieglings R15- C(WdGQWWIBEZHwytrOIe or 3H-pyrrole
(iS6yEblet |§&ﬁble? i)lp‘éﬁ@’ﬁ@ ro@@thbbpﬁﬂcr b, %Itrgﬁf)jd}opyﬁdlﬂ_Q%n? azepﬁf two

f
e TaOBS ebS SroRsiee. PV R Bine sz dipamidasping avadfine
(dilneiropibzelay] a2 piberatine adne M@roért dhdt e d&féanMeQét%ﬁy@ Boxazole,

ng havi n
dpx{?&rg&fz§lgetétr§}y%ro?§o&?a egl cﬁm?%{a?ﬁrlgc ia)(ﬁm“ hzgrooxagzme
dihydrooxazine, and oxazine; one nltrogen and one sulphur include thiazoline, thiazolidine,
and thiomorpholine.

Preferred rings are those containing one heteroatom in addition to the nitrogen, and in
particular, the preferred heteroatoms are oxygen and sulphur. Thus preferred groups
include morpholino, thiomorpholino, thiazolinyl. Preferred groups without a further

heteroatom include pyrrolidino.
The most preferred groups are morpholino and thiomorpholino.

As mentioned above, these heterocyclic groups may themselves be substituted; a preferred
class of substituent is a C,.; alkyl group. When the heterocyclic group is morpholino, the
substituent group or groups are preferably methyl or ethyl, and more preferably methyl. A
sole methyl substituent is most preferably in the 2 position.
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16

het er ocycl yl group defined above (except with a
m ni mum of 4 ring atons), which nust 10 contain at

WO e@sH3sre nitrogen ring atom It is preferredPdraB20@E/003621

and R2 form along with the nitrogen atomto which
they are attached, a heterocyclic ring having 5, 6 or
7 atons, nore preferably 6 ging atons. Single rings
havi ng one nitrogen atomincl ude azetidi ne, azeti di ne,

Apyell 8¢ ihdisingleTBg Grasps Astgdpegyprings with bigaes oF Frags-finks gre also
eﬁ)v é’&ééé olliia'ﬁ?ples%f%e% s %Wg%ﬂe&) the SFFupXbrt8h€ a Pltrogen and an

Hpyrrole " (isopyrrole, isoazole), piperidine,

06@ﬁ96WHﬁV?|d|ne t et rahydropyridi ne, and azepi ne; two

nitrogen atons include imdazolidine, pyrazolidine
(di azolidine), imdazoline, pyrazollne

(dlhydropyrazole) and pi i ne; nltrogen and
0 en i ncl @trahggrgﬁxazol di hydr ooxazol e,
tetrahydrois di hy soxaz mor phol i ne,

t et rahydr ooxazi ne, 20 dlhydqooxa2|ne and oxazi ne; one
ni trogen and one sul phur include thiazoline,
t hi azol i dine, and thionorpholine. Preferred rings are
t hose contai ning one heteroatomin addition t ?
TheSer 58 8AMeh BrdXa-A-azprRicy fleldPahoct-f ik Bioxapeze Bipvoiop 1 Bhex-ay1, 2
oREEEBICONE2. Qﬁ?‘ne@ﬁsﬁgﬁ Bnd@ndxs Blapbicyclofh U9 ped-¢lr freepkctively.
gr oups i ncl ude nor phol i no, thionorpholino,
thiazolinyl. Preferred groups without a further
duakei Sgathesis Mdthistts pyrrol i di no. The rmst preferred
roups, ar, r n L

i eé%mﬁﬁ'emﬁq%@fh@?em@% D lopGeneia Formuia
thenselves be substitute a preferred class of
substituent is a C1-7 al Aroup. When the
het erocyclic grod rpﬁbllno the substituent
group or groups grably nethyl or ethyl, and
nore preferably ne sol e nmethyl substituent is
nost preferably in Bhe position. WOFPUNE/1032869
PCT/ GB2005/ 003621 23 A As'Rt he single ring
groups |isted above, I‘h bri dges or cross-1links
are al so envisaged. nl es of these types of ring
where the group containS alnitrogen and an oxygen
atomare: OO ONONN O

These compounds, where —Y-X is not C; alkyl, can be made from compounds of formula 2:

0
HN/H\Y/L

Formuia 2

wherein L is chloro or bromo, by reacting with the appropriate amine or thiol. This reaction

can be carried at room temperature, or may be heated, if necessary.

Compounds of formula 2 can be synthesised by the reaction of a compound of formula 3:



5 These are naned 8-oxa-3-aza-bicycl o[ 3. 2. 1] oct-3-yl,
6- oxa- 3-aza- bi cycl o[ 3. 1. 0] hex-3-yl, 2-

Wo@x@6H3men- bi cycl o] 2. 2. 1] hept -5-yl, and PCT/GB2005/003621
7- oxa- 3-aza-bicyclo[4.1.0] hept-3-yl, respectively. 10
General Synthesis Methods Conpounds of fornula I,
where Qis -NHC(=0) - can be4represented as Fornula 1:
O HNY' X S Fornula 1 0O NR1IR2 O These conpounds,
where -Y-X is ng % kyl, can be made from
conpounds of f O HNY g Formula 2 0 NR1IR2 O
15 wherein L is r brono, by reacting with the
appropriate am ne &f ol . This readvinpizr3 can be
carried at room tenperaturge, ﬁ,{ngay be heated, if
necessary. Conpounds oryyula 2 can be synt hesi sed
by the reaction of a pounmd of formula 3. WD
2006/ 032869 PCT/ GB20057003621 24 N -12 S Fornula 3
ONRIR2 0 wth a conpoun® of fornula 4: 0 ~ Formula 4

tﬁ {*l-? v,lg(jﬁgff(prmua‘pce of an organic base, for exanple,
y

)J\ L Formula 4
o Yy’

in the presence of an organic base, for example, triethylamine.

5
Compounds of formula 1 where —Y-X is Cy.7 alkyl can be synthesised by the reaction of a
compound of fprmula 3 with a compound of formula 4a;
O
Formula 4a
X
N
in the presence of an organic base, for example, triethylamine.
10

The compounds of formula 3 may be synthesised by reducing a compound of formula 5:

Formula 5

using an appropriate reducing agent, for example, zinc in acetic acid.

15 Compounds of formula 5 can be synthesised by the Suzuki-Miyaura coupling of compounds
of formula 6 and 7:
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5 Compounds of fornmula 1 where -Y-Xis CL_7 al kyl can
be synthesised by the reaction of a conpound of

WO 0068 wWith a conpound of fornmula 4a: 0 QPCIVGB2005/003621

Formula 4a in the presence of an organic base, for
exanple, triethylam ne. 10 The conpounds of formula 3
may be synthesised by reducpmg a conpound of fornula
5: N2 S Formula 5 0 NRIR2 O u5|ng an appropriate
reduci ng agemo, for exanple, zi Tfin acetic acid. 15

0 f sR'Rby t he
S
Suzl Mt coupl ol corfo.

of fornplaubrand
XNR1R2 Fornula 6 Formula 7 O OO +i

25 NO2 OTf O
This nethod is

descri bed i 03/ 024949 (Synthe3|§)route 7c) - the
boroni c est&r pgsed can be replaced by equival ent
bor on groupsg. Routes to compounds of fornula 7 are
descri bed i 03/ 024949 (Synthesis Route 6).

Thie:mm nglGesofibddan M a3/0248he (Synth¥ésiX roue T) —Ah@bdrshic é&Br used
ntheskﬁﬁ%ﬁ? the Suzuki- M yaura coupling

ca allbs I ediz YV equiv, I
LonsBaRts ot ME - 9: 0, X
Routes to compounds of formula 7 are described in WO 03/024949 (Synthesis Route 6).

Compounds of formula 1 where -Y-X is C,_7 alkyl can also be synthesised by the Suzuki-

Miyaura coupling compounds of formula 8 and 9:

/?j\ W
X
HN™ Y7 -
O I
142
O Formula 8 O NR'R

S

Formula 9

oTf

Compounds of formula 8 may be synthesised from a compound of formula 10:
NH,

O O Formula 10

S
OTf

by reaction with the appropriate acid anhydride in , for example, pyridine.

Compounds of formula 9 may be synthesised from compounds of formula 8 by reaction with

the appropriate boron reagent.

Compounds of formula |, where Q is —O- and X is selected from SR® or NR*R® can be

represented as Formula 11:



5
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15

HNY O\ \ / I\ Formula 8/ ONRR2 Formula 9 OIf 0
10 Conpounds of fornmula 8 may be synthesised froma
w@eovposased of fornula 10: NH2 Formula 10 S OTPCT/5$2005/003621
reaction with the appropriate acid anhydride in , for
exanpl e, pyridine. Conpounds of formula 9 may be
synt hesi sed from conpounds o fornmula 8 by reaction
with 15 the appropriate boron reagent. Conpounds of
formula 1, where QisgU~and X is selected from SR3
or NR4ARS5 can bg sented as Fornula 11: WO
2006/ 032869 P @ 903621 26 O Y'X S Formula 11
O NR1IR2 0 where€i q gpresents SR3_or NRARS5. These
conpounds can be synthesised from c'(:)‘ﬁ’B%ﬁHs of
formula 12: OY ~ L oroul ARl 0 NRIR2 0 5 wherein
L is chloro or bro cting wwth the appropriate
amine or thiol. This G can be carried at room
tenperature, or may be helated, if necessary. Conpounds
of forrmula 12 can be synt‘ﬂesi sed by the reaction of a

whe RIFR Wslsle 2ntd SETBHNR &8 The§dtompounds can be synthesised from

compounds of formula 12:

/Y\L
S ‘ Formula 12
l 0. NR'R?
0]

wherein L is chloro or bromo, by reacting with the appropriate amine or thiol. This reaction

can be carried at room temperature, or may be heated, if necessary.

Compounds of formula 12 can be synthesised by the reaction of a compound of formula 13:

OH
[ O Formula 13

0. _NR'R?
|
O
with a compound of formula 14:

Br_ _L Formula 14

Y

in the presence of, for example, potassium carbonate,

Compounds of formula 13 can be synthesised from compounds of formula 3 using a

diazotisation-hydrolysis procedure. This first converts the amino group into the diazonium



S- Formula 13 ONRIR2 0O 10 with a conpound of
formula 14: Br\YL Fornmula 14 in the presence of, for
W@ x@psa69 pot assi um car bonat e. Conpounds of f orpemGB2M3/003621
can be synthesi sed from conmpounds of fornula 3 using a
15 di azoti sation-hydrolysis procedure. This first
converts the amno group inkp the diazoni um WD '
2006/ 032869 PCT/ GB2005/ 003621 27 fluoroborate salt,
flugrgborate sal| '@, examplegulisFABRarNd byt Hitrits, which és thevhhyskolysed using,
forteR@mplBytfuebyss@epatsi) BRide-chser @) AllfRlee, aqueous copper
(1) oxide- copper (II) nitrate. Conpounds of fornula I,
where Qis -0- and X is -C(=0 -NR6R7 can be
Conwpurmsexﬁfcerdulas, wherd-Qrisrad-aart™ is OCY¥EOF-NFSR/ corphdebiesdriied s
5 FohRUR#s.0 wherein X' represents NR6R7. These conpounds
can be synt hesi sed from corrpounds of fornula 16:
"YYONa S Fornula 16 PYNRFPR2 0 10 by reaction with
the appropriat g kﬁ;e presence of HBTU and

a 16 can be made from

corrpbunds of form "YYOMe S Formula 17 0 NRIR2
0 Formula 15

wherein X" represents NR®R”. These compounds can be synthesised from compounds of
formula 16:

Formula 16

10 by reaction with the appropriate amine in the presence of HBTU and HOBT.

Compounds of formula 16 can be made from compounds of formula 17;

O/Y\n/OMe
0}

Formula 17

by reaction with sodium hydroxide in methanol. The compounds of formula 17 can be

15 synthesised from compounds of formula 10 by reaction with a compound of formula 18:
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by reaction wth sodi um hydroxi de in nethanol. The
conpounds of fornula 17 can be 15 synthesised from
w@evposesds of forrmula 10 by reaction with a coP@DGB00S003621
fornmula 18: WD 2006/ 032869 PCT/ GB2005/ 003621 28 Br
Formula 18 O in the presence of, for exanple,
pot assi um car bonate. Use opgConpounds of the
Invention 5 The present invention provides active
conpounds, speci fi gakly HCtive 8-[ 1-substituted-
di benzot hi ophen- 4-yl ] - 2t nor phol T#™42 44 - chr onen- 4- ones.
The term "active", as used herein, pertains to
in toe peeentef Vibr edamaleepatagsind eeriadnatenhi bi ting DNA- PK
activity, and specifically includes both conpounds
with intrinsic activity (drugs) as 10 well as prodrugs
Use pf Gampodbdpeithddnventibeh prodrugs may thensel ves
it Lt hl e oo eg i v
Thﬁgr!%(b:ﬁh'invlehﬁdn p%\@daesrégtlve' %Hpbﬁms, sp%%h&éﬂ}/,héeétnﬁamﬁpﬁﬁ%éﬁed

be used in order to assess

. LS !
d'bP'Pﬁ‘ﬁ”b?Rhie%ﬁ‘y(gfzf"@P@Ho'W'Q'Chfﬁ’ﬁ}e{”'r‘lc‘meér conpound i s
described in the exanples bel ow. 15 The present
AR, L, S5 SRR B o
DNgefPilactizlty, anil specificalyfificiates bethanmpodnds fvith ntrirstciactvity (drugs) as
oS BERYRAS oPSE ARl Tl ST e i e

intripgig dstvityr actised in vitro or in vivo. 20 For exanpl e,
a sanple of cells (e.g. froma tunour) may be grown in
vitro and an active conpound brought into contact

Ongiepspyadlich e Pesuse It oHpLin @esesh thei RV -Bdnhikitionpffered dva a

patie@MEon iRt ik UescibéLiatihe Sahpldb®ehancement of the
curative effect of the conpound on those cells

observed. 25 The present invention further provides
Thapteserd ircentaoifatieer phovidbs & nieittoidtof DABHIRKDBIALR K inhigitiasin a cell,

] : N 00 ; - i i.bjti - PK '
Coﬁﬁ%'ngﬁygg%ﬁp%ﬁs%&ﬁ %Et% g%%“?%a'l"gumé §f %” é\jﬁg}/eﬁ%aor?und, preferably in
thedemeeita Rh@maRRsUIRAllb AccgRtable thweositinmp Suelde methet! ey terpractised in
vitrglok fnQpRl 1 N VI vo.

For example, a sample of cells (e.g. from a tumour) may be grown in vitro and an active
compound brought into contact with said cells in conjunction with agents that have a known
curative effect, and the enhancement of the curative effect of the compound on those cells

observed.

The present invention further provides active compounds which inhibit DNA-PK activity as
well as methods of methods of inhibiting DNA-PK activity comprising contacting a cell with

an effective amount of an active compound, whether in vitro or in vivo.

The invention further provides active compounds for use in a method of treatment of the
human or animal body. Such a method may comprise administering to such a subject a
therapeutically-effective amount of an active compound, preferably in the form of a
pharmaceutical composition.
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30 The invention further provides active conmpounds for

use in a nethod of treatnent of the human or ani nmal
whowy/03286ch a net hod may conpri se adm ni st eri NBCT/GB2WS/03621

a subject a therapeutically-effective anbunt of an

active conmpound, preferably in the formof a

phar maceuti cal conposition. M0 2006/ 032869

PCT/ GB2005/ 003621 29 The term"treatnent”, as used
Thedewn rirepiinerie ae Bsadchereinin the eataxhef trgatinsraltanidtion, pertains generally
toﬂx@éﬁ@nﬂ&@lﬂ&%b@' \A/h)éthetr @f ! ﬁlﬁﬁ’énr@ Bh ot e rr@&é\fenn\éﬂ%gﬁ{atlons)

I n veterinar

'né{\ﬁ]bcl% Seg‘Fldl(%ﬁ'E’a)d thef@ﬂe% E?F §cﬂ%§'eﬁeé§fqr§6‘a’?m%rtéﬁ)'@b@i“@n of the
prefeectf thescaahionved,induies exampﬂm in tHé&atbl’&ﬂ br*ébiés@l’é it it A8 rate

ofe)r(g)gés%f%m% rgtllg)g a‘f@ br%dltona?r{dn cure ‘%}ﬁ% é]?lgo% 'gﬁegt%'feln? épsalt n
DTBPW@C&E@GWKH%DQWMISMS aldedncheiedi ti on, and cure of
the condition. Treatnent as a prophylactic nmeasure
prophylaxis) is also included. The term
Th@ttﬁ'@? a'ﬂ%a@q isalyyeifestive ampyd” 2eusgA hereis pertais thérag Amount of an

adtied t;dihﬂbimﬁ %r%hﬁéter@df%%o@tfon&fﬂ do?ef@fe 6B CRIFAQHG D aQive @
mat er dosa rom conprisin

osi t
SRR e R e R R R —
witoanead@mbleddntfiteisapaiot i ¢ ef fect, comensurate wth a
reasonabl e benefit/risk ratio. Adninistration The
act i ve conmpound or pharnaceuti cal conposition
ng the active conpound may 15 be adm ni stered

Tﬁeoacﬁvesé%p%ﬁﬁd Qb/pt%ﬂﬁﬁe c%gmé?%n%tsnﬁ@wn@rgfng the ?]ctlve ?Cfngf)ound may

adm ni stration er system ca
begdnyipjgierepie a spbige by pBYICARVERIGH outne agimum@ramm wiether
sybﬂeﬁ‘ildaﬁﬂ pb@phe%ll@'or af(tRe Qte &Beélﬁég %%ﬁdnom:lutljﬂ;\@ Qut%k Ilmlted to, oral

F er mal i ntranasa ocul

& E%lgpestlgﬁ)d opgﬁb lqcﬁgwgp)g tr@mdmrug}rapésaé ocblﬁr buccal and
sublirigabixtpubimonary (erts by inhalblioaror inseffii gty th@bpfyg.ls;r@ Qg a@laerosol, e.g.
thl%ﬁéf?ﬁ]gpth of hQSeﬁ,trtéQalou mav?)é%?gﬁ;ga{l éorosepnﬂ;ﬁ @él{qe&tﬁ)n including

eraf
Subﬁﬁﬁwuﬁgmmem,ommwsr intratanadke imMmbrteriah int@nargiao | istrathecal,

mt'rr%%)fnﬁlv ﬁlﬂgé‘a%sulbmsﬁl?ééb&%r' lﬁiraorﬂ)lféz) rrﬁ%gérﬁ&?e%l iRk Elecal

raspi nal , intracapsul ar ntraorpit al
S“PFH%C%JB% e, Slm@(ﬁrcaw%mémtraste@abémm;&ant afa depot, for

examplegubclitahiéaisly of iramasduirayd, and intrasternal ; by
i npl ant of a depot, for exanple, subcut aneously or

intramuscul arly. 25 The subject may be a eukaryote, an
Tharsubjatt, may heeaewdary@teeamam:mal avafdmahtma@afn@ﬁﬁél 4 ®dént (e.g. a

u?uaag)}b' Q%ngfe gtcgﬁ%ﬁlég) muﬁ‘n r gtgd%a)ouseaecf ntr(u?e gog) e{ellne
(egad yat), @thﬁée 94 @ hprseq, armmaée snrraarp(uelgratrrmnkw oriapn), Benapkeya(e.g.

maFRIBK&YbDooRPE) ap( P BKAN, dHintinzee, orang-utan, gibbon), or a human.

Formulations

While it is possible for the active compound to be administered alone, it is preferable to
present it as a pharmaceutical composition (e.g. formulation) comprising at least one active
compound, as defined above, together with one or more pharmaceutically acceptable

carriers, adjuvants, excipients, diluents, fillers, buffers, stabilisers, preservatives, lubricants,
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mar noset, baboon), an ape (e.g. gorilla, chinpanzee,
orang-utan, gibbon), or a human. 30 Fornul ations Wil e
WO 200693865si bl e for the active conmpound to be PCT/GB2005/003621
adm nistered alone, it is preferable to present it as
-a pharmaceutical conposition (e.g. fornulation)
conprising at | east one acts3we conpound, as defined
above, together with one or nore pharnaceutically '
or ofer gperlsavelldapyn d Bosesiiigd Hribe art axtemioaaly ©theg thelapRtic or
prophyidceE sgentuf f ers, stabilisers, preservatives,
| ubricants, WD 2006/ 032869 PCT/ GB2005/003621 30 or
other materials well known to those skilled in the art
Thusnitie ppeseariadentjorofultber préwidea pbanriacewical comppsijdnacdd defined above,
. t ! g oI OV
R e e I R
actite eoraRpyINGfasraekinetakevpHagatkes silh peapr reerapbaimacevtically acceptable
carfQSRxEipleRE, Bt biibvaMts, 5@BMderd BEoth&Ghht¥Sals QERASHNEed Rstein.
defi ned above, together with one or nore
phar maceutically acceptable carriers, excipients,
Thebtefrh Giharmaadiitivatnacepblebad isee hereingiertainh & coiiotndsa mdterials,

s described herein. The term."pharmceuticall ,
ol B Rl D pfo gl R Sk pgdoat secoement,
suitaie doriuaé i, conctwitipibs tissuen of a subitcbie.gl bsrage Witputexvdssiva
B A R BBRRE ot P B R MRt i
reageiigpleen¢irigk rafianbAgh GMdiGUEiPERl BISSTIVE alspdgi“eqoeptable” in the
serisk bf beitd @mpaBbik itB e SRSHRYASTontsdT 1l BAkuIFoAL! em or
conplication, conmensurate with a reasonable
benefit/risk ratio. Each carrier, excipient, etc. nust
SuihRCahRrs, agasieitadie can Be tdiAd inSEMmIgrdPhabeicBgticap@iatibb! e

exavgwmd)?e{,] %tghmegnggg?hsefgqé[@n ,ggee%_lﬂgl _as %E:lsgg&oefg,, ‘F E@}e %Jit?o@mlagéb%iawgﬁ Fﬂmpany,
Eagioradarn89@phar maceuti cal texts, for exanple,
Rem ngton' s Pharmaceutical Sciences, 18th edition,
Mack Publishing Conpany, Easton, Pa., 1990. 20 The
The fermylations B15¥ cRRMENiEOY ehPresantsd ihBnibYasggnford ané maiibe prepared
by S85A&8odsardINABAN fFdie BR oPpIRRASS Suaym@ﬂlﬁdmtslh@éjfﬁle‘dé@pltolf]
s include the

known in the art of pharnmacy..  Such netho (
b”@t'@ﬁntBFSS%Pf'%ihﬁgj’cf"i‘?t‘iﬁ’"‘&Q%’ZSz"i"E‘ttP%FPrf'?{éfV GopRHtEEHpRAL dnore
acoasdony ihfredieaisr iregenetdl,ahe amatiohsl hepregaeedity URbEnly and intimately

. LY | ients. In ral.. the fornulations .
or i85 Aol €, e Sconir SR B <P Y R hoRESore
cariigrs or katl,@or dhenghneachssagcshiapieg dempetiatd with |iquid

carriers or finely divided solid 25 carriers or both,

and then if necessary shaping the product.
Formulations may be in the form of liquids, solutions, suspensions, emuilsions, elixirs,

syrups, tablets, losenges, granules, powders, capsules, cachets, pills, ampoules,
suppositories, pessaries, ointments, gels, pastes, creams, sprays, mists, foams, lotions, oils,

boluses, electuaries, or aerosols.

Formulations suitable for oral administration (e.g. by ingestion) may be presented as discrete
units such as capsules, cachets or tablets, each containing a predetermined amount of the

active compound; as a powder or granules; as a solution or suspension in an aqueous or
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Formul ati ons may be in the formof |iquids, solutions,

suspensi ons, enulsions, elixirs, syrups, tablets,
wo omesnspss9 granul es, powders, capsul es, cachetBCT/GBR10S/003621

anpoul es, suppositories, pessaries, ointnents, gels,

pastes, creams, sprays, nmists, foams, lotions, oils,

30 boI uses el ectuari es, or 3aerosol s. Formul ati ons

r_oral dmn| tio O% estlon

rofdeRee friantem abhtdelind smiich &' Siveibrn o ipi A Bsion: s
a bolus et adectiamploetsa pesteh cont ai ning a predet er m ned

anount of the active conpound; as a powder or

granul es; as a solution or suspension in an agueous or
At 20080 B29EY ROTYERRT 08209 382, IconBession oamueding, optionally with
oné bﬂHbr@aacébfssé‘@ lrﬁjﬂed?ér{ts ' %M@E&red |téb‘ﬂé1'é ﬁjlay Pyér%'pgr%d ‘Bg cBmpressing

in-ojl ul d emnul sion;
i 7 eg &Wh'“ﬁFhea%C“‘éP fraxognd %féﬁ?rf@wmdymb@ch@a@ Heyvder or

graboley, emtmrmn@knmmama ,on€ offmoredMIRFLE Y. fviddne 'BBIHu@I :jélﬁcxa sorbitol,
r edi ent

o @ bR Dl abhme B e e af Shron (- ripitcacs Migpervaline
celbjkseu dabthinehydeagen mhosphetexdaliricents (g ensgdedivim 8tearate, talc, silica);
dlsfn(eeg?anfté %Q&i&rﬂé@&%o%’?‘e &b H\%d ng%on r&?%s Iﬁ&éd sodium

carbwrrw@wéce"gl@s@t sunfacereelive®r dl;mrlg:l; ol wettirntoraggatsdey hsodium lauryl
suthydr &?&W&%%hx‘?@-‘é%@)@' mefl djhﬁﬁ&llberfzbét*e ed'r?pa/()ﬁ hg %&%@Bﬁ)ate

E I'act ose, nicCrocrystal
sof WF@@MC%%&%H&S@W heumqecbamw'ct'ra iga %ﬁ"&@*\%@ﬁdme a mixture of

theé‘do&ﬁé@ti%omb&ir@ m@é;tbrh&ﬁ/)/lth al:ﬂnéh lﬁ:furatcm%ranfrﬁe {e8le® maPSHtBMIy
Cr.oss- | i done, cross-I|inked

b Sebdi Lok ol JIREORT "&’@tqd&%@gég proxilp plator setioles sfease of
thechcs‘pﬂrammgncbthemt sy foageamse, (r@drgxypﬁcﬁﬁlnwm;ll aélludse in varying

proggﬁiélaﬂr t% r%vgd%glag {igs?rgﬁ Ye%as% %§OfIL€ J%Bg% ;76%?}'\/ oc%?%ally bg 8FQ6/|d8d with

an geteds <.:0atm<mlt@ E@Vrﬂarﬁl@qsg "rraqrtSbvé tmwuemw thavutheistoghach. a
suitabl e machine a m xture of the powdered conpound
noi stened with an inert liquid diluent. The tablets

FoRR{ABE FALP 19 o BUDIRY BN GP 9siPeRIa Miegsab ecular, buccal

and suumj@t)aebys;@ fﬁmddiecpésﬁéﬁ Sistmshnerear, ﬁ@ﬁ&rrswnl Rflor, %b@@&e
t Ve CO ere n usin

solflogy A7 5B S RO B erE s S iR gatcn
ora drep$lng/$ud>e at lacbaddagerae ddhesive s tap ingfredreted Teithl aetive domypounds

an@%tioﬂ%@lolnx PRk Q¥ %‘ﬁg ovrmdhv;b an enteric coating, to

provi release 1n parts *he gut other than the
stomach. 20 Fornul ations suitable for topical

For@fﬂﬂ@tlﬁh§§mt§5lb%}t&ﬁce@adrﬁh%ﬂﬁ%ﬁﬁmg dumr r@j@éanggézégn%’rrsmg the

puccal nd_subl i nqual ) ornu

actma ﬁ?rﬁggﬁn ||&? g%\\fﬂur@u@ﬁl§n‘éﬁuéw sup@tsqa grpp ac&g@d)é ;ragacanth pastilles
corrisitgi tdactip@sdmpam in &Dh@ﬂ/ baskesuRE Qb gel&in &d glycerm or sucrose

rmul at1.on I se a
andbeebediditSitiorRes amyRu Bt I stikng B u8Pl i arer.
I mpregnated with active conpounds
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 aqueous

solvent for the active compound.
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and optionally one or nore excipients or diluents. 25
Fornmul ati ons suitable for topical admnistration in
wao b@ensassh | ncl ude | osenges conprising the ackCWEeB2005/003621
conmpound in a flavoured basis, usually sucrose and
acaci a or tragacanth; pastilles conprising the active
compound in an inert basis such as gelatin and
gl ycerin, or sucrose and acacia; and nout hwashes
For%éﬁ?ﬁ%tlﬁgb'@ frs nassl pdraintsispLNERTeiA the carier i eolif inglids a coarse
povﬁﬁf havirig a péﬁ'@clggiﬁwéraixblﬂﬁl‘é if lﬂiet r@hgbeeoffaﬁbutt%% 68dut 500 microns

GBI A0 it A IR e° b bP /oloeh e iayor

theinasa passagabb@ acantainer of ths pmdeahély clie ag|teehel Soses Muitalné

9
for i cnRS Bl 6 £ EPSY Tituo KRR ERER rop promels, nasel sprov.
nasgirPRe, ST Paddrosn! agihisistatientol@ebdisen ivclufie aguesns prehily solutions of
theb&We%ﬂ% gufParse powder having a particle size, for
exanpl e, in the range of about 20 to about 500 m crons
which is adm nistered in the nmanner in which snuff is

Forimale@6hs duitgble Ryt aﬂﬂpfis@aiidhw |ﬂ1élaﬁ|6n nefes Gldse r@@er’lﬂéﬁéﬁ an aerosol
t he cl ose up

roma contagj owder h
sorBQTaRg RSt Eed a1 (58 oh PSSR G Phe
dicldarodifl@romsthand, itrigphlocbfifianromathane) idichb @t tetafiuarmethbioe, carbon dioxide,
| spray, nasal drops, or by aeroso
Orﬁﬁﬁgﬁvg) %%?%n by nebul i ser, include aqueous or oily
solutions of the active conpound For mul ati ons

ForﬁMla‘h@f@ KithQe f@%ﬁld&l Sdrhidbt-A8n b4 thdbid ALl oihfHehitdEreams, and
ose\&resente as an aerosol 10 spray from a
u

emwﬁleg% helerpdaird ingn antmeat fieachie cemegindyppieoptionally be

emﬂbﬁd@iﬁhdh&ﬂﬁwer SParBifias or livelel-aisesid dinteepBEB aRBsmatively, the active
tricnioro

d et fl eth '
oo B Ty b [ARSIORH 0 R il o S G R e B i hdhe
aqueaug piiEse of e cteapi ek negrinahidet foaéxanpley a’de@sh @bski3n% wiw of a
o M T M
glyesptbiutsmat 3 dilemagnitsl. éyréaowuqercéammmly@wmmfyrcmrand ngrturgs
theMRE. efhe%&&él %r%u@h&%%de@ﬁ@cﬁy lné{ﬂeeé E@ﬁéo‘éﬁb WhichBfhances

active npounds ma fornulated in a creamwth an
absgrptiop A Wg?t‘oé‘r‘%ﬁ}ﬁa& ‘éeecor'lppu%’é‘fquéﬂtheﬁ'?@ OrQEﬁ‘lﬁé@f{P@e‘j areas.

Exdmiiaseofelicli emar RabirdiRs @nha@iteisidiuddiimdtayis s add b reRited
| east about 30% w w of a polyhydric alcohol, i.e., an

an3lo9u8kol having two or nore hydroxyl groups such as
propyl ene 20 gl ycol, butane-1,3-diol, mannitol,

Wh%xq f(c?ﬁplgged aglaytgﬁ&ﬂ lemﬁ@%n,ptﬂ]e Xﬁv S}%ES Hweay gl)tYo%ghy &%rise merely an
emulsifier (otherwise known as an emulgent), or it may comprises a mixture of at least one
emulsifier with a fat or an oil or with both a fat and an oil. Preferably, a hydrophilic emulsifier
is included together with a lipophilic emulsifier which acts as a stabiliser. It is also preferred
to include both an oil and a fat. Together, the emulsifier(s) with or without stabiliser(s) make
up the so-called emulsifying wax, and the wax together with the oil and/or fat make up the
so-calied emulsifying ointment base which forms the oily dispersed phase of the cream

formulations.
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t hereof. The topical fornulations may desirably

i ncl ude a conpound whi ch enhances absorption or
w@eensxnt9 on of the active conmpound through theCEHKBR0081003621

ot her affected areas. Exanples of such dernma

penetration enhancers include dinethyl sul foxi de and

related anal ogues. 25 Whemgfornul ated as a topica

enul sion, the oily phase may optionally conprise

Suitpleemmpiggnts anchenyiisionestalylisens diaids d werp AR IpandA, cetostearyl alcohol,

my N bIgeRY )glyc@Fyl fnbné'@ééréi@ﬁ'ﬁ’d $cHRfn RuA éﬂ]pﬁa@e Ol:hﬁ%ok@aﬁgwtable
W

t
ois D ot R NG RerbfBtioms GRSt S kg s st sanietie Papetigy, since
the sslubilitg bitie dclivegeipeundsin triosicoilk lilEdploidei usee Mgrairhaceutical
emmﬁéf ﬂ) drﬁ&l%f?qr%%naﬁ/ b tvaeP)J alh\i\jls?ﬂt%s t!’aé cf.slagré%#'nﬁ@g TBF%?%&I:&{’ Sg a %Qn-br%asy,
nonestaihing Bnewashablei ptrhdtmtww summ@ castsiskiney eavpisl) leakaie frompubes or

othér*b%m%mersa'ét%hﬁ chxa %,mo%}%.ﬁa@e amgﬁﬁé?g ebdness di-

e Ol SO-C
@mﬂt% |'%°9?tM'gStQﬂfﬂ?ﬂ%?ﬁyleb‘wé’c%’ieé%'PHP%@”Q‘E@Y@CW isopropyl
my ﬂgtéi@ﬁfe@ dlRRAERpRbYI Eﬁhll@feeﬂmll sfe%FdeaéthyQIﬁFﬁ( Iﬁé@mtate or a blend

R S SOk oAb oy one RS

prefeatostteat Vihesd waynbé usedmjanie st inl coalbiratial dep@hy i6@ biy the properties
[pnost ear at e and sodi um | auryl sul phate. The choice of
Suitable oils or fats for the fornulation is based on
achieving the desired cosnetic properties, since the

Alte?n‘?étHQl&/' H@ngﬁmé E(Z?\nt%ﬁjh \é@ch%‘%'mﬂH 36t | Fé}afﬁﬁ Sha/et lk(fmdl dakhrYor

be” used rmaceutical 5 emul sion fornul ations
mhﬁﬁ?“ﬁ@'@@ﬁ?“P@Wﬁa#hus the cream shoul d preferably be a
non-greasy, non- stalnlng and washabl e product wth
tabl e _consi ste to avoi d | eakage from tubes or
For g RUPR SHEGIF TR r et S PR RO AP A I AT TP
suidbleass€ cahiigingefot exasnpia) cbroabutier or acaktyast e, i socetyl
stearate, propylene glycol diester of coconut fatty
acids, isopropyl nyristate, decyl ol eate, isopropyl
Forpailatipnsasuiiablp faryhgisal @dminisératigh-reaynlyd preseritedos pessatiee. tampens,
creQJn@ IA{;‘é}ls a%stég féég‘%rbq' QB@Y ?‘cj?lﬁhlgtbcﬁx%tcgﬁt%m,ﬁ@%‘@doﬁ%n% Fﬁ@%ﬁme

use hree being preferred
Cor@ﬁﬂ”@? s‘SUC'Tﬁ"ﬁ@rSﬁﬁ)ﬁreo‘@O%éUthQPBFFéb%?PHr‘PPf@EﬂTb| nati on
dependl ng on the pr opertl es reqU| red. Alternati veI y,

t
ForiiH oS i taRE &0 partier RSt i B Rel hleRu S oG dugabus,

sublsetaus®a, inframusduat, idrasersus badineademal) éetlade aqueous and non-
aq%gm Ebt%kl%%ﬁrg&n%, Qgrllg rnFe%&Q\t s%ﬂjtigr?s Which R\B? %r&ﬁﬁ }ént\%}i&nts,

buffers, preservatives, stabilisers, bacteriostats, and solutes which ren\der the formulation

requl

isotonic with the blood of the intended recipient; and aqueous and non-agqueous sterile
suspensions which may include suspending agents and thickening agents, and liposomes or
other microparticulate systems which are designed to target the compound to blood
components or one or more organs. Examples of suitable isotonic vehicles for use in such
formulations include Sodium Chiloride 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 about 10 pg/mi, for example from about 10 ng/ml to about 1 pg/ml. The

formulations may be presented in unit-dose or multi-dose sealed containers, for example,
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sui t abl e base conprising, for exanple, cocoa butter or

a salicylate. 20 Fornul ations suitable for vagi na
W@evs/032869 at i on may be presented as pessari es, PCEHGBR0VS/003621

creans, gels, pastes, foans or spray formnul ations

containing in addition to the active conmpound, such

carriers as are known in thggart to be appropriate.

Formul ati ons suitable for parenteral adm nistration
am(;@ul@s ar@ynqlsn jaed triag e staied in @ifiegzecdiedriyoriiljsed p&ndition requiring

onl$ Hﬂ@dﬁ@&?@ﬂﬁe st’eﬂlterhaurm eambfor ekdMgiEWSRPIS infldflons, immediately
I ntrad %?ﬂa , i ncl ude agueous and non- agueous

Pf’(?fé%?%?n Yigens injestion %OiUé'P“% aé‘dﬁﬁf%eé‘?ioaﬁ may Pg Pregared from
steWblpOhdéf&)gr@rmlésablﬁU %B{ets- %rrﬁiﬂagbﬁ$ mafp bé ireths form oé Ilposomes or
st abi l i ser a ats, and sol uyt

otnBl SRR Sy s1EP SichieEd Fesighey b3oaRrhe i tve 2PRes gt oo

Comwmmheornmemdawem&ﬁmpJent, and aqueous and non- aqueous
sterile suspensions which may include suspending
agents and thickening agents, and |iposones or 30

Dogader microparticul ate systens which are designed to

It Mﬁl%@ﬁipréc%&ﬁﬂ%ﬁ%n&t@ d@&a@;%’ of tR® HRRB BB otds M c%anosntlons
or gans gﬁges of suitable isotonic vehicles

Cm?ﬂ?"@é@a?%wgﬁgﬂp Prul ati ons i ncl ude Sodi um Chl ori de

cad varyetrdsm patientRiongRients lﬁ&lrMWr@ﬂhe eptinap@dsape Glnn%eﬁgr%ny iBvolve the
concgntra

bal éﬁﬁ; o(fj ﬁfbeqeve-l-%éﬁtbergg?& C. bgﬂgfit aaginsiahy. i s%Lﬂrla_eLle elr]lalfsrﬁl&[ naf}ects of the
tream@utts ofl e pegfserht infemtiorexBrepl e from about 10 ng/m to

sel8R0Y boshod RILIT ackafia 31 oAAAY bR AR TP B RLARIRLTY! e

In unit-dose or ose sea cont arhers
actyipapishepariglaz006/ 032869 PCT/ GB2005/ 003621 34 anpoul es

co@MnM' tﬁé %ut@&@dﬂ‘iﬂﬂsﬂ%ﬁo@tﬂgtﬁ% dRdmdirh srtr%ﬁ@r? Tﬁgﬂa{%dof excretion of the
%(y ﬁ l lise % %%$ ition r% qgui ring addi tion
corgipounflelhg fupligneoritheraiments ¢ heérdrugﬁoqonaa@aﬂiﬁ Bt epteR s used i
comtlﬂhﬁibhj dnishe hgayeek, a\Ie&jhy cor}&f tloﬂrgeir@raluﬁéélthEéﬂoBﬂF@ﬁ mabief tistory of
L At M Co A
dlSﬁehqnnfata miwsncnaayaltbeugrrganhrallsf be ﬁo@_(gelwﬂptnmbrwblgw lo&al
cor%ﬂﬁé’noﬂé AP &I SSRGS una&%%ﬂ@%n g%daéf@cﬂlﬂ%%gsnﬁggne

e active conpo conponent's or
Suhﬁa F‘é”@fflb%ﬁi§'et®63%§fée'eﬁf‘im\m |1 be appreciated that
approprlate dosages of the active conpounds, and
ositjons c S|n the active copmpounds, can,
ARG Cr e STETHE PR ECse et i AseY oy MR GR (e i
divides dgses\sit hppropeized iatekrvald) W@JgﬁﬁjtltﬁbecoubsaloaﬂéatﬁganMétﬁtﬁis of
utic benefjt agai nst

V. f t her
celyfiha fe M EFRIE pPalT L0 bR bl 48 pflapun to nose
of qurlles thetart andavilt vaoy witiTthe formulation used for therapy, the purpose of the
therapy, the target cell being treated, and the subject being treated. Single or multiple
administrations can be carried out with the dose level and pattern being selected by the

treating physician.

In general, a suitable dose of the active compound is in the range of about 100 pg to about
250 mg per kilogram body weight of the subject per day. Where the active compound is a
salt, an ester, prodrug, or the like, the amount administered is calculated on the basis of the

parent compound and so the actual weight to be used is increased proportionately.
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sel ected dosage level will depend on a variety of
factors including, but not limted to, the 15

W@eao6®328¢9 of the particul ar conpound, the routECDGB2005/003621
adm nistration, the tinme of admnistration, the rate
of excretion of the conpound, the duration of the
treatnent, other drugs, conmgsunds, and/or materials
used in conbination, and the age, sex, weight,

EXAMBLES; on, general health, and prior nmedical history

Th@folloth@?ﬁéaixmeFes a?&kﬁoﬁd&iﬁb‘elﬁﬁ n@@t’fﬂi@tﬂ?ﬁbr&%gt ng@éi'&@n ;a'ﬁd are not
stration w e I scretion
e} ?R’é & FEPERT hﬁl ?Vﬁa{@haﬁg%@%ﬁﬁ?r?'%e dosage will

be to ach| eve |l ocal <concentrations at the site of
tion which achi eve the desired effect w thout
'A'C‘@%Ed%?ng substantial harnful or deleterious
Forsgofgenignce.dnany chdrmical reeigtigsi ase represeited usiagwhlekrefvneabbresliations,

mclqunQ ‘B@t rQJ‘P ﬁrﬁrteoctg %étﬂ)ﬂ Qe), ¥th9lr(E{) . Errop t(r'ilﬁr?1 tnio\[;% rﬁ;?yé gPR,iorE?utyl

B T B e ey P e hem( BhbiRhery! (176,

ber®BBnE hhsthy YRpAR ARHI0AN wmsaa&yqttcﬁ)%anabﬁwzﬁ}t ér@irbc@lryﬁ(Ac)
wel | known to those of skill in the art and w |
with the formul ation used for therapy, the purpose of
Fort dvavertidnee apany dhlamictaarogeioumcel dre bepravgntbd eah@d/ell Ritvnt he

ab&%tﬁ)ﬁét' rcﬂ({'}%n%ﬁ ﬁ%ﬁ'ﬁﬁgd C%IZ':II‘ I eaaéM?H \w ﬁ]aPﬁléEf%Qe'S? Bipgpnol (-
PrQimd mgtiyt iy kefenan@ME0| elberan digthyt ¢teer3Bt.®), @esticragid (AcOH),
dchBbb‘MeQHaﬁ@ (mé’(ﬂylgr?éqéhr GHde, @Clﬁr 'tﬁﬂ@gljogcéiiieéﬁd ‘?fF htg %uwfo\ﬁg\grglde

s in about
DM@%@’?“X@I"PW@P&W@O@W dreeigneuligride W%@bj ect per day.
Wer e the active conpound is a salt, an ester,
ceRL 8 or, t e | ke, t he anount adm' ni st ered is
= Sbasis of the 35 parent compound and
This dlaybhewrematugﬂaplvyew@‘ttarriem dyeusiseienck Kieselg@&8ads, glass backed

S e TR AR LR, e
sizesod &P3p) sepnlipd %EM\M@rOk h@s pm@@em for ﬂaﬁbwhrmttm&bfar & NOR
spdchth %ﬂ.ﬁ@cér@ed birdob MiEorsS BRRerPX-560 heMERnk. O@herﬁéal shlfts were

descri bed herein. 5 Acronyns For conveni ence,
ref%rﬁ%‘?ﬁdé%e”%‘?@t"ﬁ'@eare represented using wel| knovvn
abbreviations, including but not limted to, methyl

nPr i so-propyl (iPr),
P “’S‘f%é L‘?’&ﬁ"d ’{%ﬁ’é&ﬁas’)"? o, %’1’/‘”{% BLS In?hegyl p{nl—k(alx) , )
The yartpdeexgre p(idfteeon, Gilsbre h§ lunisPiMgbil bidse iyt 0.(1B§ &fupous TFA,
Moi%ge EBnAcet({ﬂﬁT?gt ﬁg\ll/ ra(téléﬂm-riln r@%\gggf{y tg%% staertﬁn%O)%O%
AJ10% B for one minute, rising to 97% B after 15 minutes, holding there for 2 minutes, then

back to the starting conditions. Column: Jones Chromatography Genesis 4 C18 column,

10 mm x 250 mm. Peak acquisition based on UV detection at 254 nm.

Mass spectra were recorded on a Finnegan LCQ instrument in positive ion mode.
Mobile phase A — 0.1% aqueous formic acid, Mobile phase B — Acetonitrile, Flow rate 2
mi/min., Gradient — starting at 95% A/5% B for one minute, rising to 98% B after 5 minutes,

holding there for 3 minutes, then back to the starting conditions. Column: Phenomenex 5y
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wheioensased i mted to, nethanol (MeOH), ethanol ¥E/GBRG05/003621

i so-propanol (i- PrOH), nethyl ethyl ketone (MEK),

ether or diethyl ether (Et20), acetic acid (AcOH),

di chl or omet hane (et hyl ene gl ori de,

trifluoroacetic acid (TFA), dinethyl f or mani de 15
Lup@fQit$ coltimpr 4 g 0B man YV Eptpction @2 nmetRi3A detbétioriscanning from
210 M6 nm. General Experinmental Methods Thin | ayer

chromat ography was carried out using Merck Kiesel gel

60 F254 gl ass backed plates. The plates were
Massspedtiass dtHay Cbhpounge of a WV lanmp (254 nm). Silica

| ..Cl 20 si 40- 63 lied b .
S el PR sp Bl 80 Ne2RThies YRR sl o Higromass
ZONKRruspnt (sirglampadrupeie copseting in G@robfiay phisatidarmidde), using a
WX a%@%m%wrgﬁgtﬂo@%ggé@é shifts were referenced

to tetra ane cation and identification
Mcdyle ppasedfy v Oéa(«nfsrr@s agdg immpaters Miepilecrhage Be- Gifh ifdrimésaaishin

ac@oh&m Flo(»} ARl 4.6 ml/Mﬂb'érﬁd@r’ﬁa@ﬁBﬁb 95%3 eveﬁ’Bq’ﬁﬁH@t@'i‘Sho-EFr@ there for

bile cetonitrile, Flowrate 6
3 '&*Pa&s? eﬁglum”t\{/?ﬂeéat?qt §WayHF18 pMEX HBBMA(GurtsngESersissie Jones
Chmornatbgrpalty).s PDY detecfbiYoviatadktoes, stan rngeibes40dhdi ng
there for 2 mnutes, then back to the starting
condi tions. Columm: Jones Chromatography Cenesis 4p
Sy@it®sisodfueey interb@edimes 250 nm Peak acqui sition based on
(a)LMOI%ﬂ ﬁﬁhgﬁ-g A@' d;%é oﬂﬁg Qﬁr% %-A’l‘éﬁe (v Cor ded

on a kI nn rune OSI

Mobi | e phase A %aque formc aC|d |Ie
phase B |tr|Ie oW ate2 m adi ent
- st artl 5%A/50 ope m nut J0 98%

after 5mnutes holdln there for 3mnutes the
back to the starti r‘thCOHdItI ons. Gal um: Phénonenex 5p
WO 2006/ 032869 PCT/ GB26Q5/ 003621 3&=huna C18 col um,

4.6 mMmm x 50 nm gtion_a @ PDA det ect i on
scanni ng from Jm @. gpectra of ot her

i Brary' conpounds and
S_S Nz Q

Conpounds 5 Mass spectra of non-
i ntermedi ates ypere recorded on a Mcra

instru (si n@l e q q)r up , oper at
el ectro y [ s,at:E i using
S
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viii

Dibenzothiophen-4-ol (i)
To a cooled (-78°C) solution of dibenzothiophene (20.8 g, 113 mmol) in anhydrous THF (400
ml) was added tert-butyl lithium (1.7 M in pentane; 100 ml, 170 mmol). The reaction mixture
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Waters 600 HPLC punp and 2700 Aut osanpler. Mobile

phase A - 0.1%formc acid in water, Mbile phase B -
w@26B8RBer M c acid in acetonitrile, Flow raterP@r/GB2005/003621

mM/mn., Gadient: 5% to 9598 over 3 mnutes, holding

there for 10 3 mnutes. Columm: Varies, but always

Cl18 50 rrmx 4.6 mm (CurrentlBy CGenesis 4p, Jones

Chromato rpahy). PDA detection: Waters 996, scan range
wa STeftR) -FinC gy hhpierng then allewed tatsrmriiiogmesmperpture and stirred

likeVipIsFBO1 6 Hbufs: YitheSniktlbre-WHistthé&tdoaRa zs@bm MWA&%Emﬁmr&%e

1I\W l%l%@?{{&% b nq_mrflg c{dle%tcé)%e am erde@tlgn nyyteren a glp\llvléltream wa
caNhuNOZT heGEACtidOWAE agéin Bllowled tdrobkh ter@p@atuﬂéwhéegaupbhhtl was stirred like
SO
D TFAROOTG o b FouRehaR s AL 0L o
wa fqpblglerhrough }hevmtlard@eélo tne"rUteSb dhg mixtirewagihenlstifed/for a further 1

ho%c?g g%@%’gp% rin tg cﬂ}%%c) ice Iﬁ@a&&ﬁ‘rﬂg 8 BH B ith WolceWated Hol,
The mixture was then extracted usmg ethyi acetate (3 x 80 mi). The organic extracts were

then treated with 3M sodium hydroxide solution until pH 10 was attained. The basic,
aqueous layer was separated, acidified to pH 3 with 2M HCI which caused an oily solid to
precipitate. This was dissolved in diethylether (150 ml), dried using MgSQ,, filtered and
concentrated in vacuo and then recrystallised from ethanol:water (1:1) (250 ml) to give a buff
coloured solid that corresponded to the title compound (21.6g, 96%) and required no further
purification. m/z (LC-MS, ESP), RT=3.64 min, (M+H)=201.1

4-Methoxy-dibenzothiophene (ii)

To a solution of dibenzothiophen-4-ol (i)(14.2 g, 71.0 mmol) in acetone (500 ml) was added .
powdered potassium carbonate (14.72 g, 106.5 mmol) and methy! iodide (4.43 ml, 71 mmol).
The mixture was heated to reflux and stirred like this for 16 hours. The mixture was then
cooled and filtered through a Celite™ pad. The resulting filtrant was concentrated in vacuo
to give an oily residue that was diluted in dichloromethane (100 ml) and washed with 1M
NaOH and saturated brine solution. The organic layer was dried using MgSO,, filtered and
concentrated /n vacuo to give a buff coloured solid that corresponded to the titte compound
and was used without any further purification.(15.2 g, 100 %) m/z (LC-MS, ESP), RT=4.22
min, (M+H)=215.1

4-Methoxy-1-nitro-dibenzothiophene (iii)

4-Methoxy-dibenzothiophene (ii)(4.3 g, 20.0 mmol) was dissolved in glacial acetic acid (60
ml) and to this solution was added fuming nitric acid (3.37 ml) in a dropwise fashion ensuring
that the temperature of the mixture did not rise above 25°C. The yellow suspension was
stirred for a further 45 minutes before being poured carefully into water (200 ml) and stirred
for 15 minutes. The yellow solid was removed by filtration and washed thoroughly with
copious amounts of water and then hexanes. The residue thus obtained was then dried in a
vacuum oven to give the title compound as a yellow solid which was used without any further
purification. (56.19 g, 97 %) m/z (LC-MS, ESP), RT=4.15 min, (M+H)=260.1
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was stirred at -78 C for 1 hour and then allowed to
warmto roomtenperature and stirred like this for 16
whowsd328¢he ni xture was then cooled to 0C and PCT/GB2005/003621

et hyl magnesi um bromide (1Min THF, 170 m, 170 mol)
added to the anber reaction mxture in a slow stream

via cannula. The reaction wgs again allowed to room
tenperature whereupon it was stirred like 5 this for

30 mnutes. A reflux condenser was attached to the

1N/&@@Ibbmtm@§7@ﬁj4 @@t)ore oxygen was bubbl ed through the
xture was then stirred

oS P i RERORe (h Bt D Pt s BXASERD A ryetbRsan ot o
ditenziigghehe eumr_dmag,u mfnynmgartdahqowdaaudm rhikte€ QR B&bIedieathg to

o iy PPy G AT B GR18 Dl
dilpte@ witewatgi (580 3N) m(ﬁXUthldmthEOI’B@hmel @ 200til). IdHsabi@m
hy%ﬁd@%hﬁloﬂ%s agggd Qgﬁé Grgaﬂug %ﬂr%Uﬁwﬁ?\Ah%%l Vc\#}@é%pltated Jrom the

sep arated, aci ﬁ
SOEHHOfblTh? filiste Weg @mokﬁ?fé%'?dd ¢ biquer acigifiegl tankl1 disisg eprasdtrated HCI.

The iréultivd Blﬁé}ﬂ? K/el(omhdﬂh)at foﬁhﬁéo&ﬂh desditRtioMIRner lehios L6l fnsdion,

0 tr cy en recrystallised from
wagbeiE b W%&taé}d JE@X %g'r @Bgﬂﬁ §°WP8U@(?C {hat wasititably pyede pegsed
witholtiady tuntaér moficatispaasled gt 17%) ez tlic-iie, ESPpRTAseE A, 60,

9 Lred no further purification. niz
(M?'%?zﬂ/@?'d@%l?hﬁzs. 64 min, (MH)=201.1 15
4- Met hoxy- di benzot hi ophene (ii) To a solution of

Tnﬂucb@ RN ambRR ac‘,]id lpidd-d M&é‘n‘}oi%loghenm' FQ;‘? in acetone

was ad ered potassl bonat e
TO@@OM (g, Creyerepsiensf 7'“5@@*9?@??19‘139'196& el div)(4.343 2340 mmal) in

d;dmaswn)ethanmﬁs W)Wa@raﬁdé@tﬁethﬁ%ﬂg (4. g(? gme:‘/e\sgs% rﬁgﬂ) \gﬁgbri g&g@%% the

S“%"r?as'f’” QtSé’ UEESWWS Ya aT I5i ’P'é"ﬁ\ﬂ ‘ﬁc}he“r?f@efﬂ ddflypiomegpranesulfonic
anhydritie €035 MWRS3.00 Rewsl) in atdeccbw;sre fmmmona $yBingd. VEhehixakd Was stirred

o b Ea V90 Yo e B S B BT3P e e o
medt@ind theonixtuthextracigd msiog ICaiy@f :m@ ih.i €tk crenbinedviy SO layers were
thn chlte@ m&@ﬂ ohue@e '%8 RbiRheded ggﬁﬂe gtvg a%l}ﬁeirﬁnep Wi Ihat was

col oured solid that correspon e title conp

elulgeifholiel %@@&fﬁﬁ'@%@e@t Gl @@t%é‘ﬁe tlgraompednd in . S(Jt[@l)mbge form

to Bé)Gse%wmﬁbat aﬁnk@rrﬂo@s pUrRRAtion RE 34 g28b%2R) mizNLC (W sE2 For=h 40
dkit hoxy-1 -nitro-di benzot hi ophene (iii)
iy Q& d| benzot hi ophene (ii)(4.3 g, 20.0 mol) was
di ssolved in glacial acetic acid (60 m) and to this

M%MOWB-4?8 ﬁ%g%ggzoﬁ” hgg 4“%}6}3}0 tche (3 é)?’? m) in a

ion ensu nper at ure of
A Q'@h?é‘ Wﬂﬁﬂ?@aﬁr@rmwlﬂ“It@f@m@bw&a%wonmmldybhitrqwbenzothlophen-4-

yl @ét@@?ﬂ%@ﬂg% §1Hfof)lr llﬁgpfn%oleﬁo IHBrtoh ?{ 854%9 1] Mﬁﬁl& tb%fagglgm
acetgtlenggdprgg,rSeQB mmol), IydClzy(dppf) (27 mg, O 033 mmol) and dppf (19 mg, 0.033
mmol) under argon. The flask was evacuated under vacuum and flushed with argon three
times. Dioxane (26 ml) was added and the reaction mixture was stirred at 90°C for 12 hours.
The reaction mixture was diluted with DCM (100 ml) and organic layer was washed
successively with water (3 x 30 ml), brine (1 x 30 ml), dried (Na,S0O,) and the solvent was
evaporated in vacuo to furnish the nitroboronate ester (vi) which was used without further

purification. A mixture of vi (280 mg, 0.79 mmol), chromenone-8-triflate (vii) (298 mg, 0.79
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wo@Roosms2s9 and t hen hexanes. The residue thus OPCHGB2@WS/003621
was then dried in a vacuumoven to give the title
conmpound as a yellow solid which was used w t hout any
further 35 purification. (5389 g, 97 %9 mz (LC M
, RT=4.15 mn, (MtH) =260.1 WO 2006/ 032869
m”ﬁ@r eehidor)) (195apa. 0.684 mmoliiand 655 Qe 7O M 38HEM)-ws flushed

thrédz ﬂﬁweﬁﬂ)ﬂth zﬂ’g@y rah&‘ TRE (ft)’ AN B la8ddaderne ké&gon ﬁlxﬁrmbg stiM&d under

reﬂa rq % il) gt 1-nitro- di benzot(@
R e 5Buri i sobisbis i dind Tt ViU Saing e hetas dissglved i
DCtMaf(ﬁ](B’nll)l eathedgvithavatd (DEBGIbtile @QiBII rlnl) U8 (Nép_SOﬁ)l dng .the solvent

wag SEorbigtedin g0 JFbih Bt cobhian, RE¥ afod bdpusavempynes
by Q@'é'ﬁﬂ shiometoseamby ggng2 zﬁonﬁﬂ"nynol BNP@di um hydr oxi de

m.p el bi-arRMWas A daAMeDH B§/5?ﬁ_&6\\ﬁ$ %seééd ﬂ?rﬁmlﬁ?“mh %6@9%‘859
solid éﬁbempltatedfromt tion.

1446 dhBhred™ 248 N NVIR(SPO %ﬁzd?lpﬂe)dﬁ&aﬂp(ﬁﬂ JJ%V#@ 6 Hz, 1H);
8.00Q8CNY, B@ntzeﬂ-l)"@% d, They 6 e )i 7198 F{ Jgf’VH MSH‘F@V‘Z%@' (dddy =75

aci dlf cation

t hat
1.6 (s A 550 ARRAD o 110, DA G 5 80506 (81 0. PR
7HMHk&3[§mm@WBZb t1bats Y60S8; 951 v 2iaky; pAU.S 1@9 gbesats“:ag1 e 1290

12%% 1@15%*)@OJ Q%g%é%ﬁwl“f 24611t( Il\/%]ﬂ ‘(22% 87 6% %@44 1

Tr| fl uor o- met hanesu/ foni ¢ aci d
en-. est.er. 5 To

ol - 5By ?ﬁbgﬁgéoﬁ%?% S Sk mei Rt sremendae
(|v)(5 3%, 22)% mmol ) |n di chl oroget hgpe (75 M) was
added t anine (9.20 n, 66. whi ch caused
the suspe s' to solubli se conphet To this
mi xture was t hen add@rlfl uor omret Hane
anhydride (585« 00 mmfY inad
via syringe. :
tenperature for hour and t hen poured™onty crushed
ice. The ice was @llowed to 20 nelt and the mnixture
extract ed using; CH2CI2 (3 x 20 m ). The gonbi ned

gani c | ayers were then dried iﬁl\/% H}‘m flltered and
TO@oﬁ%Jém pidbpitredibanzetiiorbeneglepiatie (Mil)ds Hivper!- i mmeb it acetic

acidgE0 mts wug taebetdrmngamemd 6Qf 17svd> mﬁ@l)@ﬁ@&te r@k&%@h Zr)ixtl'iir@ wgs

e e orm (0] e
st T tebrereSig ST R spr o S a R S PuoLchsalte.
wadfedauzcesEiG:IMBth ESFh)apolR{l’x&D 40) andiDCM (i xd5010t) aho tez@mbidled
filtr%@% W%géeé\%eérl'a?él)d 'uﬁaér]redlﬂzlea 5%‘3&&8.%%%@4&!%?‘&%& ‘v"vaé )éluq'ecah Wit Water

(100 ml) and aqueous ammonia (25 ml) was added. The resultant precipitated solid was

hi on

collected by filtration, and purified by chromatography on silica employing 2-5% methanol in
DCM as eluent.

R¢= 0.28 (DCM/MeOH 95/5); IR (film): 3326, 3211, 2962, 2902, 2851, 1729, 1615, 1555. 'H
NMR (300 MHz, CDCl3): 68.14-8.20 (m, 2H) ; 7.74 (dd, J=7.7 ; 1.1 Hz, 1H) ; 7.67 (dd, J =
7.4 ;1.7 Hz, 1H); 7.34-7.49 (m, 4H); 7.22 (d, J= 7.8 Hz, 1H); 6.82 (d, J = 7.8 Hz, 1H); 5.48
(s, 1H, =CH); 4.55 (br, -NH, 2H); 3.42-3.46 (m, 4H); 3.03-3.06 (m, 4H). 3C NMR (75 MHz,
CDCls): 6177.6;162.5;151.7 ; 144.2;141.6; 138.9 ; 135.8 ; 134.1 ; 132.8 ; 129.1 ;



A clean, dry flask was charged with
trifluoro-nethanesul fonic acid
waz206082186di benzot hi ophen-4- yl ester (v) (250 PQI/GB26/003621
nol ), bi s(pinacol at o) di boron (185 ng, 0.73 nmol),
pot assium acetate (390 ng, 3.98 mmol ), PdCl 2(dppf)
(27 nmy, 0.033 mmol ), and dppfo (19 ng, 0.033 30 mmol)
under argo The flask was evacuat ed under vacuum and
12818iGHEA PRI  APoBA 1t 12501 1A : 18P i ARDT ( 225,01 122 3
gralesl4and ot he reaction m xture was stirred at 90C for
12 hours. The reaction mxture was diluted with DCM
(100 M) and organic |ayer was washed successively
(e t I2- Wbm’-N([@-(%mﬁfbhdli)174-3h¥4i-d)®-4(|-llecb(roﬁﬁnfd-9l_)-diﬂ)’éhﬁdhiophend-yI]-
5 m% and the solvent was evaporated in vacuo to
urnls he ni troboronate ester (vi) which was used
wi t hout further 35 purification. A mxturf§e of vi (280
ng, 0.79 ummol ) ni,chronenone- 8- trlflate QM 298 ny,

THE (20 m) :
stirred under ef ljux for 12 hours.
DCM (100 m) mas!ed with water (2x30 n1),obr|ne (1x30
m), dried (Na2SO4) and the solvent 5 was evaporated
in vacuo to furhish the title conpound (Wii). The

ToCd sthgtiop bﬂ@@@hlm&)eﬁiﬂtﬂnémﬁﬁe d&athl (Hm nfdnr D) gﬂd PWA (12 mi)
AP ety e B 2ol g ShBrope P (1 1or i), and he

reé.cﬁxﬁ@mlxtdréMssm&i at thdnXteenperatizd @rdmotds. NMR (300 MHz,
10 CDCI3): 8 8.27 (dd, J =7.8; 1.6 Hz, 1 H); 809(d J
=7.5Hz, 1 H; 7.83(d, J =7.9 H, 1 H; 7.78 (d, J
(dx 7 318nqzno N- [Hz-mvrm'@h(\dcyl -4Joxo-4H- 5hroﬂ!@n£ -¥)- H{bgnzﬂ_oth{pphenJ yli-
prdpadididef M 4 845 (5 1K) 8.40-3.47 (m 4H)
4H). 13C NMR (75 MHz, CDCIS) 8176. 9;
162.5; 150.8; 151.7; 143.4; 140.5; 135. 9 133.5;
131.6; 129.0; N427.5; 127.4; 127.0, _125n br. 6;

125.4: 194 X: 423.1; 120.8: 87.6:( 66,0, 144.9. (b)
AP S
benzothloph n-4 -yI) aor phol i n- 4- y$~ Clt ~one
(ix) NO2 NH2 NNV -~ F6—~0 O N J Wi ix
0 o}
ix B

To a solution of the aminodibenzothiophene derivative (ix; 1 mol. equiv.) in dry DMA, was
15 added triethylamine (2.2 mol. equiv.) and 3-bromopropionyl chloride (1.1 mol. equiv.), and
the reaction mixture was stirred at room temperature for 4 hours.
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wa@owed3zssnc powder (1.

reacti on nm xture was

ni t r odi benzot hi ophene derivative
mol) in acetic acid (30 mM) was

16 g, 17.70 nmmol) and t hBCT/GB2005/003621
stirred at roomtenperature

overni ght. The reaction mxture was filtered through
celite, washed successivelyiwth nethanol (4 x 50 m)
and the conbined 20 filtrates were

d
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DCM as el uent ( DCME-OH 95/ 5)

3326, 3211, 902, 2851, 1729, 16

NVR (300 Mz, © 88.14-8.20 (m 2B N7.74 (dd, J
=7.7. 1.1 H, 18) ; 7.67 (dd, J = 7.4 :81.7 Hz, 1
H; 7.34-7.49 (m 4H); 7.22 (d, J =7.8 Hz, 1 H); 6.82
(d, J =7.8 Hz,"1 H); 5.48 (s, 1 H =CH" 4.55 (br,
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on RSP S e BHERE T8RS T Popsops S0t Mg s he
productsybrédisdlid 2whith) wasasifiediohecbiinin efirbrybtagiapiey ¢rdsilitan®ihg 2-5%

S4 and chl oroacetyl chloride (1.1 nol. equiv.),
r“aﬁﬂEVR%M reaction m xture was stirred at room

tenperature for 4 hours. 10 (d)
() 3- Beqnp;- B’?Jrﬂo-@&nd{?f @iBQIl\io%lépWén AR50 Sn6 - 2R BAR e -one

glbenzothlophen- -

10

B

15 X C
To a solution of the 1-hydroxydibenzothiophene (x; 1 mol. equiv.) in dry DMF (20 ml) was
added potassium carbonate (1.1 mol. equiv.) and dibromoethane (1.1 mol. equiv.), and the
reaction mixture was stirred at room temperature for 12 hours.

20



propionamide (B) ~O NH2 HN. v _Br s Os O ON ONJ
O Oix B To a solution of the am nodi benzot hi ophene
waeosesassve (ix; 1 nol. equiv.) in dry DVA, waBCT/&B2005/003621
added tri et hyl am ne (2.2 nol. equiv.) and
3- bronmopropi onyl chloride (1.1 nol. equiv.), and the
reaction m xture was stirredzat roomtenperature for 4
ours. WD 2006/ 032869 PCT/ GB2005/003621 41 (e)
(9)8 ( Potivat Wsg-Mrrpbelinstl-oxertzchjemen-syh dibenzothiephen-t-Hoxyl-
acefate(m4-one (x) Nx GH\ / I\ / SOSO ON ON
O O ix X The ani nodi benzot hi ophene derivatiy (f% (1x)
NS m HBF4 (15
: uDe After
1 Xture becane

ether (2 x 20 M)Oand dried. This SO|Id vvas added to
a solution of cupric nitrate (300 mol) ijn 1 L of

wat er contai ni )g cuprous oxi de [Sl nmmol) and stirred
The dydrexyh erippaaind (0oYAStsERRRaAed rdey Mﬁ@%@ﬁ?@mrwmﬂw&t‘mdded

5 folwﬁv%d t)i/ h’kﬁfyﬁgoﬁwga(%ﬁtg g ttrtberegrtgloﬁ Fr%&’r@ WalSt #é@%O%?{)\}e%lght

@furl col utm chr omat ograp y on Si
Aﬁ@gq:qq@olezl_og thﬁé@qﬁ:ﬁ% |tr)qj@pwt10(w fmixture was poured into water and extracted

WIﬁ'e&HM zﬁt%tﬁé mﬁ@'oﬁgiafﬁQXWeT dbrBbaRY it RARR-Hin¥! died aABERRBMtated

fo glve t% mec‘ilbyl estep as a yer?low solid. The progress of the reaction was monitored by

HPLC and LC-MS. The ester was dissolved in methanol and aqueous NaOH was added.
10 The reaction mixture was stirred at 60°C for 1 hour, when HPLC and LC-MS showed the

absence of the methyl ester. The reaction mixture was evaporated to dryness in vacuo to
afford the sodium salt (D).

15 Example 1

HNjL/Cl HNJ\/NRBRA

Aliquots (0.5 ml) of 2-Chloro-N-[4-(2-morpholin-4-yl-4-oxo0-4H-chromen-8-yi)-
dibenzothiophen-1-yll-acetamide (A) were added to each of the vials containing the various
amines for the synthesis. The reaction mixtures were stirred in parallel at room temperature

20 for 12 hours, diluted with a minimum volume of methanol, and the resulting compounds were
then purified.



(C) OH O--,Br

we@owow3s6d n dry DMF (20 m) was

carbonate (1.1 nol

nol

equi v.)

and t he

SJOSO ON) OOO0O15 Xc
sol ution of the 1-hydroxydi benzot hi ophene (x;

To a
1 nol.

added pot assi BOT/GB2005/003621

equi v.) and di bronoet hane (1.1
reaction m xture was stirred at

roomtenperature for 12 hougg. 20 WO 2006/ 032869
PCT/ GB2005/ 003621 42 (g) Sodi um

[ 4- (2- Mor phol i n-4-yl -4-o0x0-4
ophen- 1-yl oxy] -
Nom' ONJ OOXD
suspended in dry DM,

acetate (DN

br onvace

O

chronen- 8-yi ) - di benzot hi
B, --YONa
conpound (x) was

um car bonate was added 5

0OSO O

fol l owed by net hyl gtat e, the reaction
m xture was stirred at 60Clover ningh After
conpletion of the reactio reacti on m xture was
poured into water and ext & with ethyl acetate.
The organic | ayer was washed w th water, brine, dried
an opncentrated—to-give the .ethV!gesLe;_as_afﬁgLLaN
soIingW%@dprogress of the readti warst (AW t Sruety (By
HPLC and LC|M5. The € r was disssd vedsisn net hagw
and aqueous |NaCH wasNad ed. 10 |The reaction |m xture
wag stirred jat 60C+0 hour, |when HPLC and LC- M5
sh d the labsence of the nmethyl estter. The reaction
m Xt ur e was |evapor at o drynds®4h |vatdd tjo a¥¥ord
the sodiumsalt (D) .n
3 NH 555.4 3.25 95
*/N\)
4 -~ 569.4 3.28 95
N
5 ’jH 574.4 3.2 95
*/N\/\OH
6 ~o 602.4 3.66 90
,/N\/\o
I
7 H 530.4 | 3.21 95
NN 0H
8 H 5294 | 299 95
e \/\NH2
9 583.5 3.26 90
()
*/N\/
10 568.5 3.49 95




15 Exanmple | o HNJJCI HNJIJNRR S OS O O0O0J OO
A Aliquots (0.5 m) of

WQ@200h408286% N- [ 4- ( 2- nor phol i n- 4-yl - 4- oxo- 4H chr oPETIGB2005)03621
- di benzot hi ophen-1-yl]-acetam de (A) were added to
each of the vials containing the various amnes for
the synthesis. The reactiongq xtures were stirred in
parallel at roomtenperature 20 for 12 hours, diluted

wi th alki ni qum vol u Pret handi08.4and 3% rlesul95 ng
compounds were thhen i fied. |WD 2006/ 032869
PCT/ GB2005/ Q03621 ™30 HN O] ONJ| O Compound R ME
Rt [y —Purlity (%3 Jo 556435595 N2 Bid-5
3.88 952 N+ 3 JNH §85.4 3.25|982% N33 N|560. 7 3. 2B
95| ~NJ 5 OH 574.4 3N2 95
13 N, 4864 | 3.19 95
14 H 599.4 3.16 95
o \/\N/w
(o
15 ) | 5704 | 3.36 95
*/Nv(o>
16 “ 597.5 3.11 95
*» \/\,\O
17 | 571.4 3.28 95
/N\/\ ~
* I
18 1 584.5 3.65 90
(o]
*/N\/k
19 N 6055 | 3.48 85
e
*/ \
20 H\/\ /> 598.5 3.23 a0
*/ N
e
21 H / 5975 3 95
*/N\/\EN>
22 H 544 4 3.32 95
- \/\O/
23 o 597.6 3.39 95
//\NJJ\
N




OH6 0602.4 3.66 90 H1 7 Hb530.4 3.21 95 OHS8 H
529.4 2.99 95 NHZ 9 5 83.5 3.26 90
wW@2008/09869 , N * WO 2006/ 032869 PCT/ GB2005/ 00362HCT/¢8213/003621
606.4 3.57 95 12 542.5 3.38 95 13~NH2 486. 4
3.19 95 14 599.4 3.16 95 JO 15 H ~J 570.4 3.36 95
16 *~H-\ 597.5 3.11 95 NJ 1§ ( 571.4 3.28 95 18

ol ~I

,(DIN 10 568.5

584.5 3 65 90 19 605.5 3.48 85 'IN 20 H 598.5 3.23
90 | O H¥4 hN/\/O\ 6136 | 3.34 85
*/N
25 (\N/\/O\/\OH 643.6 | 325 95
*/N
26 K\N/\ 583.6 3.29 95
N
27 = 632.6 3.44 95
o
(\N N
/N\)
28 F 6496 | 4.06 90
m@
AN
29 J\ 654.5 3.39 90
NN
PO
30 | 626.4 | 3.02 95
AN
31 . 507.4 | 323 95
32 (\N/\/OH 509 4 3.24 95
AN
33 613.4 | 3.22 95
N
O
34 ' 613.4 | 208 95
(0]
" &
/N\/\/N\/,
35 5694 | 3.18 95
(jNH
*/N\J
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15

20

21 HI 597.5 3 95 *-,N_~ON 22 Ho 544.4 3.32 95 23 0
597.6 3.39 95 N "NJ WO 2006/ 032869 PCT/ GB2005/ 003621

wWe200843848. 6 3.34 85 ,NJ 25 IJN ~O'-~0H 643. 6 BCREBAW5/003621
~NJ 26 583.6 3.29 95 ,NJ 27 632.6 3.44 95 INN", N

28 F 649.6 4.06 90 JUNiNJ 29 654.5 3.39 90 / UNOH
30 626.4 3.02 95 rN ."NJ 41 H597.4 3.23 95 "N N
32 JN= OH 599 4 3.24 95 __N] 33 /~N 613.4 3.22 95
36 [ 5144 | 3.28 95
AN
37 N 577.4 | 3.22 90
PN
38 597.4 3.36 90
N
N
39 s H 570.4 3.68 95
* \ \N
N/

Representative analytical data

Compound 1: 'H NMR (300 MHz, CDCl3): § 10.27 (1H, s, -NH), 8.44 (1H, m, Ar), 8.29 (1H,
d, J =7.85 Hz, Ar), 8.04 (1H, d, J = 8.04 Hz, Ar), 7.86 (2H, m, Ar), 7.55 (4H, m, Ar), 6.59
(1H, s, =CH-), 4.01 (4H, m, -NCH,CH>-), 3.82 (2H, s, -NCH,), 3.53 (4H, m, -NCH,CH,-), 3.26
(4H, m, -NCH,CH,-), 3.18 (4H, m, -NCH,CH,-). M.p.: 165°C.

Compound 2: 'H NMR (300 MHz, CDCl3): 3 10.80 (1H, s, -NH), 8.26 (1H, m, Ar), 8.19 (1H,
dd, J = 1.6Hz, Ar), 7.70 (2H, m, Ar), 7.48 (2H, m, Ar), 7.38 (3H, m, Ar), 6.15 (1H, s, =CH-),
4.10 (2H, s, -NCHy), 3.42 (6H, m, -NCH,CH,-), 3.09 (7H, m, -NCH,CH,-), 1.95 (5H, m, -
CH,CHz-). M.p.: 188°C.

Compound 17(oil): 'H NMR (300 MHz, CDCly): 8 10.15 (1H, s, -NH), 8.22 (2H, t, J = 7.93Hz,
Ar), 7.74 (2H, 1, J = 7.64Hz, Ar), 7.58 (1H, d, J = 7.95Hz, Ar), 7.50 (1H, d, J = 7.67Hz, Ar),
7.36 (3H, m, Ar), 6.58 (1H, s, =CH-), 3.53 (2H, s, -NCHy), 3.45 (4H, m, -NCH,CH,-), 3.20
(6H, m, -NCH,CH_-), 3.03 (2H, m, -NCH,), 2.91 (6H, s, -NCHs), 2.56 (3H, s, -NGH).

Compound 18: "H NMR (300 MHz, CDCl,): 5 10.26 (1H, s, -NH), 8.32 (1H, d, J = 6.42 Hz,
Ar), 8.20, (1H, d, J = 6.36 Hz, Ar), 7.90 (1H, m, Ar), 7.74 (2H, m, Ar), 7.47 (4H, m, Ar), 6.40
(1H, s, =CH-), 3.96 (2H, m, -NCHy), 3.77 (2H, s, -OCHy), 3.44 (4H, m, -NCH,CH,-), 3.27 (2H
d, J = 11.57 Hz, -NCHy), 3.15 (4H, s, -NCH,CHz-), 2.50 (2H, m, -NCH,). M.p.: 152 °C.

’

Compound 27: "H NMR (300 MHz, CDCl3): 3 9.90 (1H, s, -NH), 8.38 (1H, m, Ar), 8.22 (3H,
m, Ar), 7.77 (3H, m, Ar), 7.45 (4H, m, Ar), 6.89 (2H, m, Ar), 6.32 (1H, S, =CH-), 3.89 (2H, bs,



10

"INJ --\-OH 34 Jo 613.4 2.98 95 N 35 569.4 3.18 95

NH ' I N WD 2006/ 032869 PCT/ GB2005/ 003621 46 36 514.4
W@2@8/09869 37 VN 577.4 3.22 90 H , N\ 38 J 597pdI/8B3®5/003621

90 N"NJ 39 ,ISH570.4 3.68 95 1)

Representati ve anal ytical data Conpound 1: 1H NMR (300

MHz, CDCl 3): 61027(1H 87 -NH), 8.44 (1 H m Ar),

N2 st ylonih 38 A mestid s it g g 0

(41-5n{,1N¢HZG'H2-):IWﬁ-)1,714001 (4H, m NCHZCHZ , 3.82 (2H,
NCH2), '3.53 (4H, m -NCH2CH2-), 326 (4H, m
NCH2CH2), 3.18 (4H, m -NCH2CH2-). Mp.: 165C
Conpound 2: 1H NMR (300 MHz, CDCI3): S 10.80 (1 H, s,
-NH), 8.26 (1 H m Ar), 819 (1 H dd, J = 1.6Hz,
Ar), 7.70 (2H m Ar), 7.48 (2H, m Ar), 7.38 (3H m
Exgmple 5. 15 (1 H, s, =CH), 10 4.10 (2H, s, -NCH2),

3.42 (6H, m - CH2-), 3.09 (7H, m -dNCH2CH2-), 1.95
(5H m - M p.: 188C. ConpoWMogj) 1H
NVR (300 86 10. 15 (YRR S, -NH) §22(2H
t, J =7 7.74 (2H, ]

7.58 (1 H, Ar),

7.67Hz, Ar 7.36 (31, m Ar),

=CH), 3.53 (2 O NCHZ), 3.45 (4 ),
3.20 (6H, 3.03 (2H 2.91
(6H, s, -NCH3), s, -NCH3)

Aliquots (0.5 mi) of 3-Bromo-N-[4-(2-morpholin-4-yl-4-oxo-4H-chromen-8-yl)-
dibenzothiophen-1-yl]-propionamide (B) were added to each of the vials containing the
various amines for the synthesis. The reaction mixtures were stirred in parallel at room
temperature for 12 hours, diluted with a minimum volume of methanol, and the resulting

compounds were then purified.

M/z Rt (min) | Purity (%)
570.5 3.29 95

Compound
40

41 Q 568.4 3.39 95
_N

42 " 569.4 | 3.15 95




Conpound 18: 1H NMR (300 MHz, CDCI3): 6 10.26 (1H, s,

-NH), 8.32 (1H, d, J = 6.42 Hz, Ar), 8.20, (1 H d, J
Wo2068%86%, Ar), 7.90 (1 H m Ar), 7.74 (2H, PCT/GB2005/003621
7.47 (4H, m Ar), 6.40 20 (1 H s, =CH), 3.96 (2H m
-NCH2), 3.77 (2H, s, -OCH2), 3.44 (4H, m -NCH2CH2-),

3.27 (2H, d, J = 11.57 Hz, 48NCH2), 3.15 (4H, s,
- CH2-), 2 50 (2H m -NCH?). Mp.: 152 C
Conpount® 27: | 1H NI\/RAE/ZDQ/M—E, CDEB3Y: | S3R200|(1HS s,
-NH), 8.38 (1H, m /%8.22 (3H m|A), 7|77 (3H,
m Ar), 7.45/(4H M Ar), 6.89 (2H, m Ar), 6.32 (1 H
S, FCH )z 3-89 (2H—hg; WO 20061 Q32560
PCT| GB20D5/ 003621 47 "NoR) . 3| 5hofab, 328 - \oe¥eo)|
3.46 (41-1, m - ), 3,17|(4H, M -NCHRCH2-),
3.08 (41-1, S\ ) Mpl: 171/'C 5 Exanple 2 0
O HN'" Br HN| v NRaR4 ti"'s ~0 § J~0o |ONJ O)ND J M
~i | O4 B Niquotg (0.5 nl) of 5244 | 323 95
3-Brono- N-[ 44( 2- rmr%:herl/l\nﬂ-yl - #- 0x0- BH-chr ogn- 8-yl )t
di benzot hiophen-1-yl]-propi onanide (B) were Q
each of4he vials cliptaining the5438 VariBus|ani Hes
for| the synthesis.” The r%ction|nm xtures wer¢ stirred
i n parajfet—atroonr tenperature f5§7412 %Ldéi's, ¢ 'éjt ed
wth a mni mym vol urfe ofy—oet hanpl,; and the resul Ting
conpounds were thepnqurified. Of HN' + Rs Of OJ O
48 582.5 3.44 95
49 NG 620.5 3.58 95
50 556.5 3.38 95
51 ~NH, 500.3 3.26 95
52 H 613.5 3.13 95
*/N\/\N/\
(o
53 " 584.4 3.43 95
*/N o
54 H 6115 | 3.03 95
*/N\/\I\O
55 | 585.4 3.08 95
*/N\/\N/
|
56 598.4 3.38 90
A
AN




Compound RMz Rt (mn) Purity (%9
"IN 41 568.4 3.39 95 42 rNH 569.4 3.15 95 WO

95

40 (o 570

.5 3.29

wWQO®60BRB69 PCT/ GB2005/ 003621 48 43 N 583. 4 BCRE&BAHS5/003621

44 OH 588.4 3

*

.23 95 OH 45 H 544.4 3.23 95

.N'-~CH

46 H 543.4 2.98 95 NH2 47 597.4 3.03 85 48 582.5

3.44 95 N 49

0~ 620.5 3.58 &S

H 50 556.5 3.38 95 51

\*r}

*~N 500.3 3.26 95 52 N-\ 613.5 3.13 95 53 H584.4
3.48 9557iN O 54 H . 03 95 6195t 5853.333./08 ¥5 5
5984 3.38 90 O ~Nx \20 6/ 032869 PCT/ GB2005/ 003621
58 */n\//\N/\> 6124 | 3.05 95
N
59 ¥’ | 6114 | 3.01 95
*/N\/\EN>
60 */HV\O/ 558.3 3.35 90
61 O 611.4 3.25 90
‘/\NJJ\
*/N
62 ~_O 627.4 3.24 95
N
*/N(\
63 A~ 657.4 3.2 95
N OH .
e
64 N 597.4 3.23 95
N
65 Z | 646.4 3.33 95
K\N SN
/NJ
66 /©/F 663.4 3.73 a5
o
N
67 N%j, 647.5 3.45 85
(\N SN
N
68 /k 668.5 3.37 85
NN
*/N\) 0
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49 57 ~\v~ 619.
95 NONO5S9 H
wad 2006632869 611. 4
627.4 3.24 95
,N* 64 597.4
* 66 F 663.'4 3.

4 3.3395 '"INB8 *.INN/-"N 612.4 3.25
611.4 3.01 95 60 H558.3 3.35 90 O

3.25 90 N. J ,-NJ * 62 JN -PEFGB2(05/003621
*"NJ 63 JN---~""OIl---"OH 657.4 3.2 95
3.23 95 .."NJ 65 646.4 3.33 95 N ,N

73 95 *"NJ Gg 647.5 3.45 85 N ,N *

69 | 640.1 3.03 90
ﬁN/\/N\
*/N
70 . ﬁ 611.4 3.02 85
*/N N
71 (\N/\/OH 613.5 3.18 85
N
72 627.5 2.99 95
N
73 ho 627.5 3.02 95
H
*/N\/\/N\)
74 NN 591.3 3.13 95
H
*/N X |
75 J\ 611.3 3.27 95
o
P
76 s H 584.5 3.73 95
N
N/

Representative analytical data

Compound 48: 'H NMR (300 MHz, CDCls): 8 9.32 (1H, s, -NH), 8.22 (2H, m, Ar), 7.73 (2H,
m, Ar), 7.58 (1H, d, J = 7.82Hz, Ar), 7.40 (4H, m, Ar), 6.12 (1H, s, =CH-) 3.54 (4H, m), 3.44
(4H, m), 3.29 (2H, m), 3.11 (6H, m), 2.37 (bs), 1.76 (m). |

Compound 53: "H NMR (300 MHz, CDCls): 5 9.19 (1h, s, -NH), 8.20 (2H, m, Ar), 7.69 (2H,
m, Ar), 7.53 (1H, m, Ar), 7.41 (1H, m, Ar), 6.00 (1H, s, =CH-), 4.16 (1H, m), 3.68 (2H, m),
3.42 (8H, m), 3.06 (4H, m), 2.62 (8H, m). M.p.: 148 °C.



68 668.5 3.37 85 H/ r0 WO 2006/ 032869
PCT/ GB2005/ 003621 50 69 640.1 3.03 90 N ,NJ 70 H
WG 5438692 85 71 "N~ ~oH 613.5 3.18 85 " NJ FRI/6B7005/003621
2.99 95 "N,, J -OH 73 ~0 627.5 3.02 95 74 \v~N 591.3
31395 ~NI * 75 611.3 3.27 95 N ,NJ 76 ~s H 584.5
3.73 95 * TI N N Representsgtive anal ytical data
Conpound 48: 1H NWR (300 MHz, CDCI3): 8 9.32 (1H, s,
Exampple 38. 22 (2H, m Ar), 7.73 (2H m Ar), 7.58 (1 H,
d, J =7. 2Hz At\)\,/BJ 40 (4H, m Ar), 36,1@/@1 H s,

=CH) 3. 4H9 M 3.44 5 (4H m 9 (2H m,
3.11 (6H\ M) 7 (bs), 1.76 @'-... 53: 1H NMR
(300 MHz, . 5 9. 96/(1h, s, - 2H. m
Ar), 7.69 (ZH, Tm A, 9.53 (1 H 7.481 f1 H,
m)Ar), ( ¥~ C N\:d+) 4.16 (1 FO~3" 68 (2H,
n, 10 3.42 3.06 (4H, n), n .

Mp.: 148 C.

Aliquots (0.5 ml) of 8-[1-(2-bromo-ethoxy)-dibenzothiophen-4-yi]-2-morpholin-4-yl-chromen-
4-one (C) were added to each of the vials containing the various amines for the synthesis.
The reaction mixtures were stirred in parallel at room temperature for 12 hours, diluted with a

minimum volume of methanol, and the resulting compounds were then purified.

oL
89 5
988

(0]

Compound R M/z Rt (min) | Purity (%)
77 o 543.6 3.55 90
*/N\)
78 571.4 3.72 95
S
*/NVK
79 541.4 3.67 95
80 (\N/ 556.4 3.65 95
*/N\)
81 ¥ 586.4 3.32 90
. \/\,\(/\’
o]




WD 2006/ 032869 PCT/ GB2005/ 003621 51 Exanmple 3 O-\iBr

O-iR sJ0Osro ON ON OO CAiquots (0.5 m)
W®@12006/032869 PCT/GB2005/003621

8- [ 1- (2- br ono- et hoxy) - di benzot hi ophen-4-yl ] -2-nor phol i

n-4-yi-chronen- 4-one (C) were added to each of the

vials containing the various am nes for the synthesis.

5 The reaction mxtures were stirred in p t
room tenp&Rat urle for 1@ hourjs?’dtI|ut 832w th a° ni i num
vol umg of met hgnok" ahe [resul tfi ng compounds were
then purified. {S JO JO NJ 8 Compgund R Mz Rt (mjn)
Purity (%9 77 r0™43.6 3.55 90 /IN-'j 78 571.4 3.72
95 079 381 243767 95 80 JNgh56. 433505/ 95 o5 U 81
NN 586.4 3.32 90 WO 2006/ 032869 PGT/ GB200%/ 003621 | 52
82 H05575.4 3.52 96 NIN)-f11 0 HO 83 5@4.5 3.65 95
, Py
84 0 584.5 3.46 95
(\N/U\
N
85 N 564.4 3.38 90
86 }:} 550.4 3.56 95
e I SN
Yz
87 529.4 3.65 95
2 e
88 | 501.4 3.5 95
NN
89 | 558.3 3.39 95
*/N\/\N/
i
90 570.4 3.29 95
(-
NS
N Q 530.4 3.38 90
H
A,

Representative analytical data

Compound 78: "H NMR (300 MHz, CDCl5): § 8.84 (1H, m, Ar0, 8.28 (1H, d, J = 7.85 Hz, Ar),
7.76 (2H, m, Ar), 7.50 (3H, m, Ar), 7.35 (1H, d, J = 8.22 Hz, Ar), 7.11 (1H, d, J = 8.45 Hz,
Ar), 5.95 (1H, s, =CH), 5.07 (2H, d, J = 9.50 Hz, -OCH,), 4.47 (1H, d, -OCH(CHs)), 3.96 (1H,
d, -CH(CHa)), 3.51 (8H, m, -NCH,), 3.16 (4H, m, -NCH), 1.22 (3H, d, J = 6.20 Hz, -CHj),
1.12 (3H, d, J = 6.24 Hz, -CH3). M.p.: 240°C.
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15

20

25

N."NJ 84 J 584.5 3.46 95 N ,NJ 85 N 564.4 3.38 90

H 86 H 550.4 3.56 95 87 529.4 3.65 95 88 { 501.4 3.5
W@®@200682869 558. 3 3.39 95 *-IN -/~N 90 570.4 3PCRG82005/003621

91 HO 530.4 3.38 90 "N v ~NH2 Representative

anal yti cal data Conpound 78: 1H NMR (300 MHz, CDCl 3):

8 8.84 (1H, m ArO 8.28 (143 d, J:785Hz, Ar),

7.76 (2H m Ar)

Corgp@pid ag:; 1HAINMR (3001MH; pméls)dﬁ 859341*8 cltt»’rsuzf5 125&4\?'%) g%”?é]a‘sﬁz dd, J
-7(3% Hi' Aé 7. ’ d§> J0=7 62Hz, /1}) 737331»9 &0 IEZ; 42 1QCHR) 7,54 (HH d, J =

8. 2% ) Arpn7 42M@HQ'P Ary, 7)1@ @hj,_g J=8. W r), 4%%%,_[0(%\ 35 }a 39 (8H,

t, J &.4260 iz N- e@,blsc)az;(zh A2 - ng)mm(ssu 16J2418—12H2 NGE3)), 2.81 (3H, s, -
%ﬁ% 240C WD 2006/ 032869 PCT/ GB2005/ 003621 53
BrdP%Bl: 1 NVR (300 MHz, CDCI3): 8 8.73 (1H, dd,
J =512 H, Ar), 8.01 (1H, dd, J = 7.85 Hz, Ar),

Cor?pgs'}%d}(ggl rgpﬁ% (;}C;%IXIH(,léIﬁPI'_%B &6 ’1H7dd;§ _»(—%3% 9\9‘) 7b971H, dd, 4
. 6(19Hﬂz A7), ArY (1H7 ddQ % &9FIHZdAr)J7 72 (@H36d, b= 7.4 iz, Jin, BH1((HH d, J =

| &ﬁ‘@s RPrebad 082 o gy Sade 86, K4 0% GHRY =% Bz, ocHy),
3.72_(13)’1rt,(ngmcgg& ogﬁm'@g % CH@_@@'@(S@OWOWIQQ lleiIqu) 3.20

] 1, FGRR)  BrS dd, J = 9.39 He.
(1,4:%/;? Mﬁ%g%% 9z, NéHg Iv'(lezﬂdPCAr) 7.79 (1 H, dd,
J=5.97Hz,Ar)772(1H dd, J = 7.44 Hz, Ar),

CofpBind(8s: M1 NFIR B0&MHz, CDCI,): § 8.55 (1H, d, J = 6.67 Hz, Ar), 7.9 (1H, dd, J =
6.24 Hz, Ar), 7.72 (2H, m , Ar), 7.45 (4H, m, Ar), 6.99 (1H, d, J = 8.27 Hz, Ar), 6.39 (1H, s,
=CH), 4.58 (2H, m, -OCHj), 3.54 (3H, m, -CH(CHa), & -NCH), 3.45 (12H, m, -NCH,), 3.17
(4H, m, -NCHj), 1.32 (6H, d, J = 6.67 Hz, (CH3);CH-). M.p.: 158°C.

Compound 87: 'H NMR (300 MHz, CDCl,): 5 8.57 (1H, m, Ar), 8.29 (1H, d, J =7.85 Hz, Ar),
7.82 (2H, m, Ar), 7.51 (4H, m, Ar), 7.12 (1H, d, J = 8.23 Hz, Ar), 6.59 (1H, s, =CH), 4.85 (2H,
m, -OCH,), 3.78 (2H, m, -NCH,), 3.54 (4H, m, -OCHa), 3.47 (4H, m, -NCH,), 3.28 (4H, m, -
NCH,), 1.47 (6H, t, J = 7.38 Hz, -CHs). M.p.. 147°C.

Compound 88: "H NMR (300 MHz, CDCl;): 5 8.68 (1H, m, Ar), 8.02 (1H, dd, J = 7.83 Hz,
Ar), 7.82 (1H, m, Ar), 7.76 (1H, dd, J = 7.34 Hz, Ar), 7.45 (1H, d, J = 7.52 Hz, Ar), 7.40 (2H,
m, Ar). 7.25 (1H, d, J = 8.42 Hz, Ar), 4.84 (2H, m, -OCHy), 3.92 (2H, m, -NCH), 3.39 (8H, m,
-OCHy), 3.11 (8H, m, -NCH), 3.05 (6H, s, (CHa)2N-). M.p.: 166°C.



7.46 Hz, Ar), 7.38 (3H m Ar), 7.22 (1 H d, J =8.31
Hz, Ar), 4.76 (2H, t, J = 5.58 Hz, -OCH2), 10 3.79
W@ 1@b1032869 - NCH2 & - OCH2), 3.58 (2H, m - NCH2),PGI/882005/003621
(8H, t, J =5.06 Hz, -NCH2), 3.20 (1H, s, -NH), 3.09
(2H, t, J =4.89 Hz, -NCH2). Mp.: 70C. Conpound 83:
1H NMR (300 MHz, CDCOI3): 8 8455 (1 H, d, J = 6.67 Hz,
Ar), 7.99 (1 H dd, J = 6.24 Hz, Ar), 7.72 (2H, m,
Example 4 45 (4H m Ar), 6.99 (1 H d, J = 8.27 Hz, Ar),
6.39 (1 H s, 15 =G, 4.58 (2H m 2)g 3.54 (3H,
m - CH(CH NOF2), 3.45 (12H N, 3.17
(4H, m @2 (6H, d, J = O(CH3) 2CH-) .
M p.: 158C und 87; 1H NMR ( oo CD?LS): 8
8.57 (1 H, , 8.79°¢1 H .d, AQ)
7.82 (2H, T B f4H m Ar), g, J =
8.23 Hz, Ar), 9 (1H, s, :CH) 4.85 , 120 m
-OCH2), 3.78 ( -NCH2), 3.54 (4H m J-OCH2), 3.47
(4H, m -NCH2), 3.28 (4H, m - NCH2), 1.4P (6H t, J =
7.38 Hz CH3). Mp.: 147C. Con”pound 88 'HNI\/R(SOO

|n-4-;,/l é«gx? %Hﬁhromenﬁryjl) dlgenigthpfheprp 1 d@xy jaceiate (D)
waB. d&@olbﬁd |n/KFME, ahd 4bquoledhh 1ﬂequbl porfiorsantbizeachtn) tubds éfdtaining the

apEJ ,Ql,hatﬁ,]aml N S?Oluﬁorbﬁfﬁtéﬁ—(ﬂ ar}% I—%_)Wm? D@I%g@as(aé!a{ac} H;] eacﬁtube,

and @EHR¥Gtio8 nixiure8 Meranstirrefl@HRpm t@nPSatpaHyvemight. GH8 y@\iting products

Bon 066G WO 2006/ 032869 PCT/ GB2005/ 003621 54
v aﬁBlpe@f%O",)r ONa O—-)rRs JOs O ONJ ON OO
D Sodi um

4oxo4

[ 4- (2- Mor phol i n-4-vyi -
ophen- 1-yl oxy] - acet
aliquoted in 15 eq
containing the 5
HBTU and HOBT in dry I‘

ap

G addedrrs
the reaction mxtures were |stifred at |
i At OF N

hmonen 8-yl) - di benzot hi
di ssol ved in DMF, and

! nsO| nto reaction tubes

A sol ution of
each tube, and
room tenperature

am nes.

overnight. The resulting e then purified.
R O
o]
Compound R M/z | Rt(min) | Purity (%)
92 585.4 4.67 95
o}
*/N\)\
93 O 555.4 4.78 95
*/N
94 (\N/ 570.4 3.49 95
N
95 H O 589.4 4.04 95
N
» j"‘ o/
HO




/ O SJO ONJ O Conpound RMz Rt (nin) Purity (%

92 585.4 4.67 95 0O 93 555.4 4.78 95 94 IN

570. 4

W@2008/09869 . "NJ 95 H O 589.4 4.04 95 HO WO 20P6r/GB286003621
PCT/ GB2005/ 003621 55 96 598.5 3.6 95 N ,NJ 97 O
598.5 3.99 95 N *"NJ 98 N 578.5 3.6 95 99 572.4 3.54
95 100 584.5 3.53 95 101 Hs0 544.4 3.75 95 NH2 102

n-4-

*~CH 488.4 4 .26 95 WD 2006/ 032869 PCT/ GB2005/ 003621
56 Exanipl e P - 598.5 3.6 95
8- (1" - Acetyl am nodi I gphen-4' -yl ) -2 nor phol
yl - chr onen- 4- one Q%QE»
97 Q 598.5 3.99 95
(\N)J\
*/N\/J
98 AN | 978.5 3.6 95
*/H A l
99 | 572.4 3.54 95
*/N\/\N/
l
100 (f‘w\ 584.5 3.53 95
N_-—
*/N\//
101 0 544 .4 3.75 95
H
*/N\)LNHZ
102 ~OH 488.4 4.26 95




10

N2 s I / Off Orff Jo/ ONI Vii N\ xi / I \ 0
s Of O HN xii r'" Ol + Nxiii oOrf IT O O
woRdop32866 /| O 103 5 (a) PCT/GB2005/003621

4-Trifl uoronet hanesul f onyl
(xi) A solution of glacial

- di benzot hi ophen-1-yl am ne
acetic acid (80 ni)

(1agyol , |

containing Zn powder (1.17 gg 17.96 mmol) and

ound trifl uoro-nmethanesul fonic acid
Expypi

& 3 b4t heriaminggienzotbipphensd'eil)-2-orahal-4yyl-chrogen-4-one
equiv.) was stirred at
overnight

roomtenperature
Upon conpl etion the solution was filtered

through a CeliteTM pad. The CeliteTM cake was then

washed with 10
was concent rat
purified by fla C

uo.

(DCM petrol 6/4);
PCT/ GB2005/ 003621

hl o¥@net hane and the organi ¢ phase

The crude product was

at ography (Si Q2) (DCM  petrol
4/ 6 then 6/4) |eadingito the desired
white solid (0.84 T, 0% yi el d)

compound as a
C R=0.34

C-MB iz 34%@00& 032869
57 vii

103

(a) 4-Trifluoromethanesulfonyl-dibenzothiophen-1-ylamine (xi)

A solution of glacial acetic acid (80 mL) containing Zn powder (1.17 g, 17.96 mmol) and

compound trifluoro-methanesulfonic acid 1

-nitro-dibenzothiophen-4-yl ester (v)(1.13 g, 2.99

mmol, 1 equiv.) was stirred at room temperature overnight. Upon completion the solution
was filtered through a Celite™ pad. The Celite™ cake was then washed with

dichloromethane and the organic phase was concentrated in vacuo. The crude product was
purified by flash chromatography (SiO,) (DCM/ petrol 4/6 then 6/4) leading to the desired
compound as a white solid (0.84 g, 80% yield).

m.p = 108°C; Ry = 0.34 (DCM/petrol 6/4); LC-MS m/z 348 [M+1]
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1H NVR (300 MHz, CDCI3): 58.06-8.09 (m 1 H) ;

7.77-7.81 (m 1 H ; 7.36-7.44 (m 2H) ; 7.14 (d, J=
wW@2®6M2869H) ; 6.63 (d, J= 8.6 Hz, 1H); 3.94 (sSPCTEB005/003621

13C NWR (75 MHz, CDC13): S 143.9 ; 138.8; 136.9;

135.4; 134.1 ; 126.6; 125.4; 124.8; 123.6; 123.3;

119.7; 119.4 (q, J = 317 Hgy CF3) ; 113.0. 5 (b)

1- acetyl am nodi benzot hi ophene triflate (xii) To a
"H3BIRI£308 MK, COIGs):aifl.0fodlDD bmzid) hV@’Eﬁeﬂ’idrrt AHY | &3@&7.6200, 2H)

71'1'9(d p; ?%eﬁggghzgéﬁwy"@m (1f]' EJS N“ﬁa&%e rg7actl on

Cf}ﬁ'@k@dﬂégm 8.8 i1 $4-2113%¢ T3édm1t2§ﬁpéﬁﬁt4uﬂ%4ﬁoﬁ231@ Hu s119.7 ;

11@“4'(&@31’?‘}% )te|r13Q)20 m), and extracted with ethyl
acetate 10 (3x m ). The conbined organic | ayers were

washed successwely wth water (2x20 nml), saturated
(b)aque%ldéty&ﬁmokj%bidﬂﬂdim@ﬁﬁirﬁa@@mﬁ| on (1x20 m) and

Togtselfion 1B llobiinBoBlonrbreatet Bl DA oo Aguties (.0 m

was @ddéd/acetihenhydiidd ©.290nip2 8% 10hm(oidrgpwideCIMBrelattionvisikitde: wabrstirred

atfo N H& té@pgﬂgﬂj e 513[:1 Nx@gg %&ﬁm%w%gﬁ%%)mlééag %l%acf_?]d le’h etiyl acetate

(3xA0417). Fipg ¢ Coﬂzb'qu TrIFEC (ayeis Weje, Wsh8d sY@pissively wrtﬂ-@ter (2820 ml),

saMM%c( g@eo@é‘%dl%ﬁ%ona@é‘-@bﬂﬂéﬁ(1x%§ﬁ1l%d b%%g &56) r@zéne%(s
19 120. 00, . 24. (c) hol 1 n-

N@S% andeYppoyptet m/\racya Thg re&zduai ShaKer mﬂaﬁtea Wh petn%\ o give the
titt8sorfipduyidap. chronen-4-one (xiii) 20 A suspen3| on of

h f h

LB e BIERHT §15 P s iR o B At orB) e B (11,
d, § 6.8808z)08. Izs(ﬂr?a orEgl4p g ot as@t;dum) aa:ﬂe @H@Z é gH%T@C MR (75

) - Ol y
v BB e ol TeEloAeTRe ekl TR0 hdve

sonicating for 15 mn. To the reaction m xture was

b e A L R L L Ul
chior®n- ‘h@{?e @132 mol) and 1,1 25
A @sﬁér@idﬁhﬁQ%d?;'imﬁlQJMWQ-)trffﬁE)rro%ﬁﬁﬁeéuﬁ@nmhro pr%?ongr(ﬁg 1.0 ),

reaction was _ heat ed under
2 6@5 ”&’B% PistRissolptoaditqsery, O @ﬁ w&éﬁ%mmﬂ)@ad PAtegTWB Acelg 0776,

7.91h &nrﬂcﬁlg aml—(ﬁoiaab‘ €30 mMﬁﬁasV@ng%@d B bibbiing Aitroget BdudIREE solution
ol utl

Y TR e B R
Bisg&pbenyphobphinb)ferocens dinkledpaliatiomgt), (107 gl 0482 oimol)lagd WS-
B| éhaagf%h‘%%% fer%cg! Q@@i‘nﬁggg 1%@%& eacit?oﬁ)vga%ﬂe%t?d‘]_go C
unger:Nz',for5I 6rppursy Opjcompletion the solatign:wag dituted inzgherand thd)organic layer
W%Dmgéré%?d \ﬁiﬂnla ééﬂjraféH)NZaClsel&lé)ﬁ Sd{legl %b&r M&é)& aNWoﬁgeg’ltr%@ in vacuum
to give the'title compound as a black solid (0.8 g, 85% yteld) Wthh was used without
purification. LC-MS m/z 358 [M+1]; "H NMR (300 MHz, CDCls): 68.20 (d, J = 6.3 Hz, 1H) ;
7.94 (d, J=7.2Hz, 1H); 7.27 (t, J = 7.5 Hz, 1H); 5.51 (s, 3H); 3.74-3.78 (m, 4H); 3.61-3.64
(m, 4H): 1.19 (s, 12H); **C NMR (75 MHz, CDCls): 5178.0; 162.0; 158.1; 140.6; 129.6;
124.7, 86.8; 84.3; 83.5; 66.5; 45.1; 25.4; 24.9.

(d) 8-(1-Acetylaminodibenzothiophen-4"-yl)-2-morpholin-4-yl-chromen-4-one (103)

A mixture of xii (100 mg, 0.26 mmol), xiii (100 mg, 0.28 mmol), Pd(PPh;)s (14.5 mg, 0.013

mmol) and potassium carbonate (106 mg, 0.768 mmol) was flushed with argon three times
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124.7; 86.8; 84.3; 83.5; 66.5; 45.1; 25.4; 24.9. (d)
8- (1
waee@bpsmm nodi benzot hi ophen-4' -yl ) -2-nor phol i NPAFEB2@R003621
onen-4-one (103) A m xture of xii (100 ng, 0.26 nmmol),
xiii (100 nmg, 0.28 mmol), Pd(PPh3)4 (14.5 ng, 0.013
35 mmol ) and potassi um carbgpate (106 ng, 0.768 mol)
was flushed with argon three tinmes W 2006/ 032869
in PEZTIP GBRON®R00 §B21!) wagaddedy dbe tsactiondnidiucscearestifred ah@3°C for 12
hoY)@S Tﬂgmurem di I&t@&%tﬁ’ﬁ)cﬂﬂ (’Sb‘ﬁfl)ean e %hﬁlf}%ﬁfﬁ&a&&vﬁq@ Ler

hours. The m xture was

Sua?ﬂ%S't/ﬂé wigh @fatw XA 70y bringd 1XgRdPle dried (Nep3Qg |avéFf5? S\WAV?W was
\éﬁér%d (r2¥e80. Mk rediiuangdlit M@Qur"ﬂeﬁ by @ﬁﬂoﬁﬂto@%ﬁ@@‘}hh@“ @mploying
J he sol ven evapo jn vacuo. resid

5%k BTG DM Tt Sy DAt G ARt ST | 1 on

Rtenp Dmpinagn/o= 8% . agiukigrrodssi n DCM as el uent, to afford

the title conmpound (103). R = 3.73 m'n; mz = 471. 4;
purity = 95% Bi ol ogi cal Exanples DNA-PK inhibition 10

BipleginatiExampleassess the inhibitory action of the

DIGRBRMMSIS A0l NSt DNA-PK in vitro, the follow ng
assay was used to determ ne | C50 val ues. Manmal i an

In prdar orespeHahy infibitoriastionob thgrcearPeysimepRing INA-PK fldi e de
foldwlingPdsbay §8d lised b daBfhined@ciaMRsS. P., Nucl ei ¢ Aci ds
Res. 27:3494-3502 (1999)) follow ng chromat ography

utilising 15 Q sepharose, S-sepharose and Heparin
MargapiEsDNARK S00ngRIDwangpolated frumtHel naell mekatiexdcaGes XL and

Ja',g@soﬁ Sf P n&’.}cl%g Aglg? g&g%ﬁz}%’\g}dﬁ%ﬁf@ gw&{\;?{gaﬁﬁdqéhz?wtg%?g@lwmg
Q@glweqsel $-séphatoskoaNp-Heparimayatosay DOA-RH €58 mbaativityevagTeasured
at @55’0‘\@5 fnﬁah 90@:% BP4d &l :Pﬂb[]f?ér c@ﬁtafﬁ\lﬁb 3 n%'H@pése%H‘?' de Ohm

Unan ut at h
Mgy o8 M KA S pﬁTp 1904 Bbengh & DB-ARAY TpIaaf e SpEratnEST-

p%ﬂ%@lﬁh@b?ﬁmo\t&ﬁyﬁdﬂ 86 2Rin6 ABia SEilcRE Iopmn@i‘wudrtw %Qﬁse@'t@
naI concentrati Q Af f er

ad
IhoRs fnklegee) R ORBEErUGTe S o dHRe iy vaving
cohteralati@rerod ehtbitet (inddMe0 abd fnpxal‘l/lcahden@a’(Wh oh1%) wa@n®ded. After 10

mﬂﬁ{é? S’Jbaﬁ&g %&P% r?g%i%gigt)grbk{%l a?fﬁ\% ént ﬁ(?r! of 50 cl:\/{ alonﬁ; with a

onc en ral on
3Qq1e[r deuble sicandeshPNA ofgriiicingtide (B! mncgmtrapmug‘ I@tﬁ@g@l) to initiate the

reQé{fofm e/(f[%? 1980 \M% s(hgf?ﬁ% 1‘6@131 &%‘Pl@éi)h%f% bu?f@r%d "sﬁlﬁ‘m%t P@é‘) \/@Jédadﬁed to

hen transferred opaq p
th% Eﬁ%mﬁrﬁ*g‘i L #hep) tra@ﬁfefzsd iﬂ@§6p\@<?" %@we Wft@r%at? ﬁ@ﬂtammg 5 pl of

P@E&W@ﬁ\e@tﬂé Uggbsswmuewae%\ﬁds élfbw'é}i ik ®tot thewwmd tbisthour.
et ec 0S { at Ve n

Tq frked i tesrnon T s o VpBNGr P rerie B SgiR by Bha-prc

p53 phosphoserine-15 antibody (Cell Signaling Technology) was used in a basic ELISA

procedure. An anti-rabbit HRP conjugated secondary antibody (Pierce) was then émployed

in the ELISA before the addition of chemiluminescence reagent (NEN Renaissance) to

detect the signal as measured by chemiluminescent counting via a TopCount NXT
(Packard).

The enzyme activity for each compound is then calculated using the following equation:

% Inhibition = 100 — [(Cpm of unknown - mean negative Cpm)x100J

(mean positive cpm - mean negative cpm)
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p53 phosphoserine-15 anti body (Cell Signaling

Technol ogy) was used in a basic ELISA procedure. An
w@nios/0smbbi t HRP conj ugat ed secondary anti bodyP¢PGBr@ep03621

was then enployed in the ELISA before the addition of

chem | um nescence reagent (NEN Renai ssance) to 30

detect the signal as neasuregd by chem | um nescent

counting via a TopCount NXT (Packard). The enzyne
Thacé¢sults ane dism;usseddieloomsp@uwdlues tmmmmcerataoon sitvatch si%nof the
en%}p‘ﬁe gé? L/ltypig\”rr[h%ltgﬁu?hésg Rre d 8%&‘ :Pr%n rfferelr{t "C‘&{'@eﬂ{ratrons

- nean tive Cp ositive cpm -

nopraaylhf frﬁe'g@t N éowrp)ha)o Q/bﬂ\zo%@hofészsogemp %lzqvalues to

idenfry THtfeds88 bbhpoumuPottnsiesissed bel'ow as | C50 val ues (the
concentration at which 50% of the enzyne activity is

inhibited). These are determ ned over a range of
Srmlrrnfaﬂsnm;bemema{‘ywt)r ations, nornmally from10 pMdown to

1 .V rati,v -
The ﬁ%rvn%‘vt{nha %mer% tro ?énl':lc'!-'@isé é;ég %?ﬁrg 83%@%%%?@#2%%%@] esl)rcrted by
th@Nﬁr%hh@tﬂraﬁe@?@mS pHitradiatibheoSparef yalniFrdieied eantrak cells.

Dl\%f”k%h(b?t wéré uéecf AL f&e@éor{o@ﬁra@gﬁmwmﬁatﬁﬁ Wa? Kbilvbred

elicited %%5 bitor after I%/R;
byjarfraxtfonds [b@ﬁﬁm?eefﬂ atdese e plal@vare mintibht el SEheat 2Gray
|rr£2hb‘hoﬁ’|®as%5lbhlblb@|‘fr‘ém\/’(ﬁé prHggd at a fixed concentration

SERS 1| 0 |\r/]a|lvrln resencegfIDNRnPlW?hSrbmgrel i vered 189" sr}lrvrval aﬁer tron
ell gurvival'of contro [ ell strvival afteIR il presence o inhibitor
SER at (‘Z‘r adl ati on was cal cul aEFédS TFom t he

Thealegiee @f céﬂﬁﬂlm \w rhorgtarediby @l standaydrameperdc aifrviBilassay PRriefly,

trs&@étﬂhﬁe%eaﬁd%‘ rﬁéﬁéé’ \i/vr\-,(r%lse?ae;d%rthl I%Lg%lellls atgh \é brré?%

contr ol survival after res ce 0
compgatratiqpiio igivRi 1801289 cqfﬁee%rqur\e& apd refusned 1R Mq lﬂﬁ@ﬂi\?&@ order to

allgR 'iHe% <i%li|§€1> dMAcR FoLARARAS 1dtef |c@ﬁh9&ﬂi§d' & V§N6Ié’ bé/rﬁ#or R8SMled to the
ool IR oS bt T e bk Searich aPRBbES IS imaciaton

at c@rae it Fantrdro4 bR cdififlt XQ@y aakion. se pélls weeé theamdubated for
a fi.r rtrel’rr@i]gHrs oogee t Iegnﬁelr’(ldga ! gstr Plac or \ﬂﬁgﬁeﬁg m(er%la Vr gﬁ/legr]agen%glo SNA-
Piciohibita| Afters8 dalgecblaniestfbrened oesird fsxethe st with&iemga{8igma,

PdoRE trrt%ﬁcﬂséo%d ki rlg,%raurormaréaecorzrn%sm& <et<fomb¢tranrce ILtd, Oxford,

prior’'to irradiation using a
U‘@S@%‘B‘QHB? pigulated ai/df??ﬁﬁtrﬁdr?é’ovthe cells vvere then
i ncubat ed for a further 16 hours before t he nedi a was

| aced wi of
Allrthg compounds showed ac{1 ivity deBIQA-P?( in hrbltron e)% iting an 1Cx of less than about
100 nM.

Compounds which exhibited particular efficacy in DNA-PK inhibition, having an ICsq of less
than about 10 nM include 5, 18, 23, 24, 25, 26, 29, 32, 51, 53, 60, 81, 82, 83, 84, 85, 86, 88,
90, 91, 95.

All the compounds showed an SER of 1 or more. The following compounds had an SER of
2 or more: 1, 4, 13, 24, 26, 32, 34, 38, 40, 41, 48, 53, 56, 80, 82, 84, 88, 89.
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20 PK inhibitor. After 8 days, colonies forned were
fixed and stained with Gensa (Sigm, Poole, UK) and

W@ e@osesksesi ng an aut omat ed col ony counter (OxfRPE€TGB2005/003621
Optronics Ltd, Oxford, UK). The data was cal cul at ed
as descri bed above. Al the conpounds showed activity
i n DNA-PK inhibition, exhibisbing an | C50 of |ess than
about 25 100 nM Conpounds whi ch exhi bited particul ar
efficacy in DNA-PK i nhibition, having an I C50 of |ess

cuAms about 10 nMinclude 5, 18, 23, 24, 25, 26, 29,
32, 51, 53, 60, 81, 82, 83, 84, 85, 86, 88, 90, 91,
95. 30 All the conmpounds showed an SER of | or nore.

1. The Afaginipounchef ferompdunds had an SER of 2 or nore: 1,
4, 13, 24, 26, 32, 34, 38, 40, 41, 48, 53, 56, 80, 82,
84, 88, 89. WD 2006/ 032869 PCT/ GB2005/003621 60
CLAIM5S 1. A conpound of fprmyla Il: 5 QX SR |
NR2 0O and isone sol vates, chem cally
protected fornms, § HgS thereof, wherein: Rl
and R2 are independentlly sglected from hydrogen, an
optionally substituted Cf 7 al ky}‘ group, C3_20
heterocyclyl group, or C3 2Qoarw._group, or nay
together form along w he|0 M trogen atomto
whi ch they are attached mQptionally substituted
heterocyclic ring having frdm4 to 8 ring atons; Qis
-NH-C(=O)- or -0-; Y is an optionally substituted Cl1_5

andlidoyed) Qall, 9biistes, EhdricAlS pRid s biIMaFroRfug R, wherein:

and R5 are independent |

wh A RR RA
RSB PP SRS Sl celg R MO PTSRET b ERerM aubEiuted Cy ally

grélpk 2k 40 heterocyclyl group, or Cs. aryl group, or may together form, along with the

nitrogen atom to which they are attached, an optionally substituted heterocyclic ring having
from 4 to 8 ring atoms;

Q is -NH-C(=0)- or -O-;

Y is an optionally substituted C4.5 alkylene group;

X is selected from SR® or NR*R®, wherein,

R®, or R* and R® are independently selected from hydrogen, optionally substituted C..7 alkyl,
Cs-20 aryl, or Ca.59 heterocyclyl groups, or R* and R® may together form, along with the
nitrogen atom to which they are attached, an optionally substituted heterocyclic ring having
from 4 to 8 ring atoms;

if Q is —O-, X is additionally selected from —C(=0)-NR®R’, wherein R® and R are
independently selected from hydrogen, optionally substituted C,.; alkyl, Cs.oq aryl, or Capg
heterocyclyl groups, or R® and R” may together form, along with the nitrogen atom to which
they are attached, an optionally substituted heterocyclic ring having from 4 to 8 ring atoms;
and

if Q is -NH-C(=0)-, -Y-X may additionally be selected from C,.; alkyl.

2. A compound according to claim 1, wherein Q is -NH-C(=0)- or -O-

3. A compound according to claim 2, wherein X is NR*RS.
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C5_20 aryl, or C3_20 heterocyclyl groups, or R4 and R5
may together form along with the nitrogen atomto
wobkioel3shey are attached, an optionally substiPct/e#2005/003621
heterocyclic ring having from4 to 8 ring atons; if Q
Is -0-, Xis additionally selected from -C(=0) - NR6R7,
wherein R6 and R7 are 20 i ndependently sel ected from

hydr ogen, tionally substituted C1 7 alkyl, C5
4. ary compoqgf) ordwgg%plaley%|Mere@}B§pagn op@pnqﬂgsmtu‘f@fi qm)alkylene
grdupget her form along with the nitrogen atomto which
they are attached, an optionally substituted
het erocyclic ring having from4 to 8 ring atons; and
5.i f @ dompodild &5car@ing to el¥inmd, mdngredrddiista Onaditylenbarapl ect ed
fromCl_7 alkyl. 25 2. A conpound according to claim
1, wherein Qis -NHC(=O)- or -0- 3. Acorrpound
6. ac c Aradmpgundzacsprainght@anydiisras ciaime 1 i SNREEESIN Rignd R® are either
md%QQﬁfeQﬁy?%&tM@%gg @é%@%bsﬁﬂteé optﬁnﬁl%@é‘tﬂ&ed C1.7 alkyl or

,according to clai IS an optio
ﬁgg é?t fqrm togetpgr \gthathey(gspr@g@ atap &thc@theﬁa@@ﬁtﬁmﬁ%an optionally
substRAshitegenTontaming Héteradyid @ighaVing $rom 43b_8%inaldaphene
group. 5 6. A conpound according to any one of clains
1to 5, wherein R4 and R5 are either independently
7. sel éet@dpdundaeddréimgitoafzim droafdrpulgdibst i t ut ed optional |y
substituted G _7 alkyl or R4 and R5 form together
wth the nltrogen atomtmwey are attached, an

optional Iy subst/ itro ont ai ni ng
heterocylic ring om {I‘?ari ng atons. 10 7.
A conpound accord aiml1l or formula Il: QW N
SR I (zz2 0 NR2S R’

l (11)

N\ 2

wherein:

R' R? and Q are as defined for formula I;

nis 1to7; and

R®is selected from hydrogen, optionally substituted C._7 alkyl, optionally substituted Cs2
aryl, and acyl.

8. A compound according to any one of claims 1 to 7, wherein R" and R? form, along
with the nitrogen atom to which they are attached, a heterocyclic ring having from 4 to 8
atoms.

9. A compound according to claim 8, wherein R' and R? form, along with the nitrogen

atom to which they are attached, a heterocyclic ring having 6 ring atoms.

10. A compound according to claim 8, wherin R and R? form, along with the nitrogen

atom to which they are attached, morpholino or thiomorpholino.
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0O wherein: RlL, R2 and Q are as defined for fornmula I;
15 nis 1to 7; and R8 is selected from hydrogen,
W@piososmbd y substituted Cl-7 al kyl, optional | yPCT/GB2005/003621
substituted C5-20 aryl, and acyl. 8. A compound
according to any one of clainms 1 to 7, wherein Rl and
R2 form along 20 with thegpitrogen atomto which
they are attached, a heterocyclic ring having from4
11t 0 8 phatmggutical compe@mwrlaa@@rcamn@mcacmrémmcaany one of
claiie! & 10, RbhaidcfAichiRiattepdidehrMirioh afdage, ni t rogen at om
to which they are attached, a heterocyclic ring having
6 ring atons. 25 10. A conpound according to claim 8,
12wheAicomBurandcdiing & any drle@n gaivist thto t1D €orliisé inag@Btho@bOtAErapy.
to which they are attached, norpholino or
t hi omor phol i no. WD 2006/ 032869 PCT/ GB2005/ 003621 62
13.11. The pdeanf eecompoirsizccording dsanyi ane of dreiprsi storl§) irathe ergpeatatidn of a
meRRERAERH 1B%rdaBin {9&39&% Hetiost e@'bgﬁhellnﬂlgltlarpo ' ONA-PK.
pharmaceutically acceptable carrier or diluent. 12. A
conmpound according to any one of claims 1 to 10 for

14 UseTlhéﬂuéb eﬂi@&rﬁﬁ%g t®ElaiheY, AB¥rein the ﬂn@dlcgrh&lt wS@e8hsan adjunct in
ound aﬁgor h

to an n 1 to 10 in the

canFPL RS OBl Biating ot eals ?qf?rﬁatfweabﬁwan@n@r@@ag@or
chanatherapattiedgdns.t he i nhi biti on of DNA-PK. 14. The use

according to claim13, wherein the nmedi canent is used

as an adjunct in 10 cancer therapy or for
15pot &he uset dongrding hmdleinctl, Wherfeirthe medicamaent isniseH faraimd tsdatrgent of
ra&ﬁﬁ@@ﬁdg%égﬁaﬁg§notherapeutlc agents. 15. The use

according to claim 13, wherein the medi canent is used

for the treatment of retroviral nediated diseases.



