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DNA- PK | NHI BI TORS The present invention relates to
conpounds which act as DNA-PK inhibitors, their use
weanesiysisihesi s. The DNA-dependent protein ki nageT/GB2006/001369
(DNA-PK) is a nuclear serinel/threonine protein kinase
that is activated upon association w th DNA
Bi ochemi cal and genetic data have reveal ed this kinase
to be conposed of a large catalytic subunit, terned
DNA- PKcs, and a reguPHASHINHIBITORSNt ter ned Ku. DNA- PK
has been shown to be a crucial conponent of both the
DNA doubl e-strand break éDSB) repair machinery and the
The rypg9nS InvaRiionBelales toePERRYARR WIS a¢ties RNA-PK drhibitorse their use and
synthaeisk has inplicated DNA-PK conponents in a variety of
ot her processes, including the nodul ation of chromatin
structure and tel onere nmai ntenance (Smth, G C M
The RN8-déperideoiproBintkinasE¢DEA-RN) ¢k evklear $&ineRARoRidd protein kinase

o 3308 DR R 3, AL R TR g
this kingse it ke errnaged9f DiRWeDBRYYticsulumnitytetmex OBARKchzarel a regulatory
comp%\ﬁ@rlmt\f&%e%%be A W%@%héﬁ@ 158l 'azﬂwft i E&lnf)or{e‘ﬁp t{ath ﬂwg

er eu aryotes om nant
DNA degkmz\ &l@"é‘ﬂﬁ?hjnéfyrﬁ“ﬁdhe( Wﬁm yecomb@enq:mmmratus
In adé@igion, Irégt \tvbﬂKWaQ wﬁ;ﬁi@@t@blm@t—lbﬁﬁem niHn B'vﬁN& 8f &ﬁé‘r drde8ses
L é I ncre e%{l\@ activity as been
'”C'“‘H’é%@“ﬁﬂ‘% éff 8 BotYeTH &”F?i tpl ﬂmsi%a'aﬁaaf&?r PBlitht @C. M.
and Jackdont .., r@sies bad Oev.p13,t1916164 (199b))s to IR and
bi functional al kylating agents (Muller C, et al.,

Bl ood, 92, 2213-2219 (1998), Sirzen F., et al., Eur.
DNA PSBege agardes as teimastéetioal 63 ceficen eficuster.i fio caaisatthe

seriolNird3s giskl ‘16%/ beAh@§B§3%ﬁf@ar?&tf&%@ﬁ’s@%v@%v&v&féé\}é a?rne? isms to

t unour resistance nmechani sm
medigiQAngbeRFIE H RiobRpeYkaprsiascie eradeninsnt &rthepgynesnguiems is DNA

non- Iﬁfrrﬁdldgﬂaos @hdijoﬁrfhd (WHEJ§ Salé&h@b@n ay méglﬁm%eécfdmat.én bDNA-PK
al so has

regarded a resistance Et
Plays 301 BN (B P SHeRe DR R ik g FRspieqiomstared bot i
vitro &’ 400 2nd correlates with the resistance of tumour cells to IR and bifunctional
alkylating agents (Muller C., et al., Blood, 92, 2213-2219 (1998), Sirzen F., et al., Eur. J.
Cancer, 35, 111-116 (1999)). Therefore, increased 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 (\j

is able to inhibit DNA-PK function in vitro (Izzard, R.A., et al., Cancer Res., 59, 2581-2586
(1999)). The IC50 (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
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is able to inhibit DNA-PK function in vitro (lzzard,

R A, et al., Cancer Res., 59, 2581-2586 (1999)). The
woOCa@/10esncentrati on at whi ch 50% of enzyne acPCYiGBR0G6801369

lost) for LY294002 towards DNA-PK is, at ~ 1nM the

same as that for Pl 3-kinase. Furthernore it has

beenshown that LY294002 isjal so able to weakly

sensitise cells to the effects of IR (Rosenzwei
showiKihgt | Y2840082 is,alOHible iCavaaésly sPasitise cBlls tpih@efjep@aaf@li%@@)epzwelg,
0 r of cl asses of
KE. X%%béﬁﬁﬁ%%é%gggfngp 1f5q1| nhi bitors, including
2- am no- chronen- 4-ones of the general structure: of
WO 0\3762@@49 d’é%@nt%%% rﬁ)ﬁ?daaM dbﬁclas-sgﬁis 8f &ﬂmaehki(giljosgmﬁabt(\laobla@h|lbntors
nM an n n see bel ow
'“C'“q‘“@rz ﬁ'@t“ﬁcfg%me”d “ARS ‘ga%ﬁ‘n% tfucﬁf@ PK i nhi bitors
i ncl ude 1(2-hydroxy-4R -rg@olwﬁﬁg yl - phenyl ) - et hanone
(Kashi shian, A, et ~ Cancer Ther, 2,
1257-1264 (2003)): and_gu 52 (Ismail, 1. H, et a
Oncogene, 23, 873-882 (2004)) G ven the i nvol venent of
DNA-PK in DNA repair proceSses, and that smal
of whiggl ecul e i nhibitors have been shown to radio- and
chenp-sensitise manmalian cells in culture, an
application of sp- c DNA-PK i nhibitory drugs woul d
enhancet he efficacy of
bot h cancer chenDther.o, apd radi herapy DNA- PK
i nhi bitors may al so prove useful he treatnment of
retroviral nediated dis > \QQaane it has been
denonstrat ed that
represses the process of oviral integration
(Daniel R, etal., Science, 2&4, 644-7 (1999)) The
present inventors have now di scovered furt
was QRIGIRIEs TR OmPewrd xibited A | Gee op10- 1%{3'}"&%@”%%?“ 1.3,¢100
nM) (DL EEw ifdiimdihddspn, whi | st possessing ot her useful
properties for use as active pharmaceuticals, in
particul ar inproved solubility and cellular efficacy.
OtheAeapiptd s IDNA-PK énhiliitostin cdisdeetd 2-hpdroxyré-momhein-#ehphenyl)-
c n | jo5300 , salts,
etharponr%\gkg%%'sh%ghgg@g%], ?%(Ppr 0 é’?tﬁhlgg 2f ‘(Inzr ns, 64§d pp odr ugs
t her eof , wherein: O/A\]

A

OH O
and SU11752 (Ismall, |. H., et al., Oncogene, 23, 873-882 (2004))
(0]
OH
q [\
HN_II / N
O/’ H
(0]
N
H

Given the involvement of DNA-PK in DNA repair processes, and that small molecule
inhibitors have been shown to radio- and chemo-sensitise mammalian cells in culture, an

application of specific DNA-PK inhibitory drugs would be to act as agents that will enhance
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A, B and D are respectively selected fromthe group
consisting of : (i) CH NH C (ii) CH N Nand (iii)

wGaH06@09081 the dotted |lines represent two doubbPeTiomu®/001369

in the appropriate locations; RN1L and RN2 are
i ndependently sel ected from hydrogen, an optionally
substituted Cl-7 al kyl gr oyp, C3. 20 heterocyclyl
group, or C5-20 aryl group, or nmay together form

the efffdag &‘ ae{trt &bnbé\ﬁ:h@hbﬂﬁ%? aAl mnétﬁem@ CPNAPEYintabitors may also

tt tut ed
R e T
demoﬁdtr@fédghallm of DNA-F(K agtivipsaverelyrepessas the p@@exfsmfmttqygal
. [ o CH2 d NH if A B,
mtegr%lorrlgg?rééer}?ﬂe%’lf ol}%ﬁ?’ 1 58)4(%4219( g@bge?l) ect egnf romt :1e group
consistl ng of O C(=0, CH2 and NH, R4 is sel ected

The pfers'g_ﬁp fFtotH I%HIQ n%f/v_cchoQﬁ'ed NeRer Mﬁ'?poﬂﬂ@ls wdioh kniedinilaRot S

IS _an op tlonal ]ULEStI Cl-5
improyackgYael LV TS e, RIS EpisT T AN s D ProRpRERIY 156 2
active¥heffdcButRals, WpaRloaI%\dlnﬁhﬁveﬂrsﬁlubm@&rﬁﬁmdmlﬁrleyﬁcaey ect ed
from hydrogen, optionally substituted Cl-7 al ky!,

C5-20 aryl, or C3-20 heterocyclyl groups, or RN3 and
AccorBiNgly ntay ﬁtsogsﬂiebmf ticoinventiah proyides & lcompeundi of fasgela lat om t o
whi ch they are attached,, an optionally substituted
o heterocyclic ri aving from4 to 8 ring atoms; if Q
is -0, Xmaya Ny be selected from - C(O) NR
NSRN6 , wherei n R IN6 ar e i ndependently sel ected

from hydr ogen, optl gha subsR’t”t utedxzC -7 al kyl,
C5.20 aryl, or C3-20 he ercgcyc}\lyl groups, or RN5 and

RN6 may together form#a ng\[ﬁntlh the nitrogen atomto
whi ch A

and isomers, salts, solvates, chemically protected forms, and prodrugs thereof, wherein:
A, B and D are respectively selected from the group consisting of :

(i) CH, NH, C;

(ii) CH, N, N;and

(iiy CH,0O,C;

the dotted lines represent two double bonds in the appropriate locations;

RMN' and R'2 are independently selected from hydrogen, an optionally substituted C..7 alkyl
group, Cs.2 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;

if A, B, D are selected from groups (i), (i) above, Z is selected from the group consisting of
S, 0, C(=0), CH, and NH; if A, B, D represent group (iii), Z is selected from the group
consisting of O, C(=0), CHz and NH;

R* is selected from the group of H, OH, NO,, NHz and Q-Y-X

where

Qis -NH-C(=0)- or -O-;

Y. is an optionally substituted C+.5 alkylene group;

X is selected from SR®' or NR™RM, wherein,
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they are attached, an optionally substituted
heterocyclic ring having from4 to 8 ring atons and if
wQ20@/10081 C(=0) -, -Y-X may additionally sel ect edT/aB2006/001369

Cl-7 alkyl; with the proviso that if A B, D represent

group (iii) and RN1 and RN2 together with the carbon

atomto which they are boung forma norpholino group,

R4 cannot be H The options for A, B and Dresult in

*', eoRPp oA R ok independsintipasiaged tombydregeh, Sptimatly sststintedd, ;
alkylt @%ﬁ LAY %Pb? g%f&&%b@ﬁ&o@ps‘?&‘ﬁ’@%b& RQ“]'H%P%E the! Bn aﬂlong with

t7 aspéect an eutic
the r‘ﬁ&’@éb?ﬁ’m fe vehihy they argratigehedemn Optmn@lhn sulistiigipe betecqcywhn ang
hawmgm@mMn@gnﬁgthges a conmpound of the first aspect for
A faurt pect of
Qe KT AHE0R e SR epom RN e D vl B ™ are

indeffeéndshtlyaefpettd fiom h)fdeogélhleﬂﬁ“bﬁélly@[]bﬁfcut@d U?ﬁlalﬁ)gl’?s% arfyD br Cs.z
[ nel i i.tio
ot L. SRR G T b B i

they fitauattanheds pe ovtiarellesubistiiuteg hietenddytlicsingnaviag friomi 4 4 8xing atoms

andDNAPK conpared to Pl 3-kinase and/or ATM Selectivity
n?ortant issue as inhibition of other P

ifQi ls NHﬁés% -f-3nf M@y peditienady seisctediem Co- alliviant ed

with ﬂ’iedﬁoﬁoftﬁﬂtlﬁlx @W@b@s@ﬂ g‘MJp'"(m; é}ﬂi ﬂim%ﬁd @2 foﬁ@ﬁ'\tef \Qﬁh @E carbon
onpounds _nmay

e artic
afO"U%@‘ ﬁh%%?éeﬁwﬁgfﬁe AT O?ao ﬂ"QHPd?arFéH'POtberH (a) use
as an adjunct in cancer therapy or for potentiating
ekl s .f I Si di_ation or
The SRS for B8 B0 Eftes A BRpBRa ol eyl oder i "o
retrOV|raI nmedi at ed di seases. A further aspect of the

I nvent i@ RV (—7‘5? dlB dL,|'5i gr&é{nlguunu as—descrihed
herei n for _use i et hod o} {reat ment of the human

or ani méd body, ﬁ?%fé%h
phar mageuti cal conposit|
I nventijon provides a ne
vitro aor in viva,
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conprising contacting a cell with an effective anount
of an active conpound as described herein.Definitions
wGai2006/1@dd8yl : The term "Cl-7 al kyl", as used hePeT/GB2006/001369
pertains to a nonoval ent noi ety obtained by renoving a
hydrogen atomfroma G -7 hydrocarbon conpound havi ng
froml1l to 7 carbon atons, ich may be aliphatic or
alicyclic, or a conbination thereof, and which may be
saturafed, partijad younsatlurated, og*fully
unsat ufat ed. Exanpl es of sja ed linear G -7]|alkyl

groups|incl ude, |but! are nor , nmethyl, |ethyl,
n-propyl, n-butyl, j|nd|n-penty 3 Exappl es of
saturated branched [C1-7 al kyl gFoup$ incIuﬂ%, but are
not limted to, (i sorprapyl| iso-bu GecNQuiLY |
tert-butyl, and|neotpentyll Exanpl Of $atuﬁated
alicyclic G -7|alkyl groups (also erred to as

"C3-7 ¢ycl oal kyl|" groups) | nclude, but lare not |imted
to, groups suchjas gycllopropyl, cyclobd?yl,
cycl opentyl, and cyclohexyl, as well as substituted

A sec%rgg %gp?eﬁzi S@ge Fryg{lt%%??v\{@s%gctoc N ng@é,rrs %fj'? %%E‘lp %rc%lrjr%%zmd gfl%ﬁehfi rst
aspetteind vl phaarhadeutigdlly acheptebleydaaiee bodilwewd. |

nmet hyl cycl opentyl, di nethyl cycl opentyl,

nmet hyl cycl ohexyl, di net hyl cycl ohexyl,
A thirdyaspenh obibg linventinn pravideseyesimpog Ry britbe fisst aspegidapisesn gimethod of
memggsaturated G -7 al kyl groups which have one or nore

car bon-carbon doubl e bonds (also referred to as

" C2-7al kenyl " groups) include, but are not linmted to,

A foupthRepadt of MbmWentimCBTEﬁé“é%)f?n the ufd SREMYhpouAd b%th? first T\Spect in the
- CH CH2), , i open A - CH3). = L.
PrepBIGHA ToAAP IR LB RO BT LS aFo TR By Yt B OFPNA-PK

al kyl groups whi ch have one or nore carbon-carbon
o trd pl f,
itis pgr%flgﬁ%g Shg?ﬁgﬁrbeg@’aﬁ%m & él?e; {oﬁrgl"tl ‘I"?ﬂeﬁ%eéeg%}’”g’,'mé%%‘%, ?ctlwty of DNA-
PK comparedyo Pl Srkidase andep Wi Sgtectipbyriggn jmportant issue as inhibition of

other P1 3-kinase family members may lead to unwanted side-effects associated with the

loss of function of those enzymes.

In particular, the compounds may be used in the preparation of a medicament for:
(@) use as an adjunct in cancer therapy or for potentiating tumour cells for treatment with
ionising radiation or chemotherapeutic agents; or

(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.
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Exanpl es of unsaturated alicyclic (carbocyclic) Cl-7
al kyl groups which have one or nore carbon-carbon
wdaoudsliesdsonds (al so referred to as "C3-7cycl oaPkEHE2006/001369

groups) include, but are not |imted to, unsubstituted

groups such as cycl opropenyl, cycl obutenyl,

cycl opentenyl, and cycl ohexgnyl, as well as

substituted groups (e.g., groups which conprise such
Defingfogsps) such as cycl opropenyl nethyl and

Ci.7 @bl 'ﬂ*ﬁéﬁ\ﬁ‘%ﬁ%‘k@lﬂ” as%eg ABRINE p&Efd t¥ la; mém)%al(aﬁtr oietroptfhed by

het er,0 used herein, pertains t
’emWﬁ&}Hﬁ@FfV’ ﬁ{%?vn Gt aiMHERCAEHPT ORRPHRAY h%\v'mg/fmr@@w G
atomsweiiittamey be atighatic of aleydlid; 6@ REbRENEYBkicof, AT thay be
satur%%' pa%’élg%HQé:{ur Sea'gf“@’nﬁ"ﬁa@ﬁ%d or two or more r | ngs

and having from3 to 20
ring atoms, atons, of which from1l to 10 are ring

Exarﬂ%s%f%@lu?é’féd lnr?@&ﬁjc"‘hﬁ{iﬁbn%ﬁﬁé Pklﬁ&x%tbu%}g ndt lir &dqo,h S%;I S%rml

i's a heterocyclic ri each rin
n-proyk B-bytyh i@Ag npesivk(@amyh)- whi ch from 1 to 4 are ring
het er oat ons. Ri ng het er oat ons may preferably be

ected fr consisting of O N, S and P.
E"am‘gﬁs %"“tuaaéﬁ‘g%gnﬁdg@ 7ZRYREOURRHRAIYSIEY Dyt Areet livtegie, isp-propyl,
iso-bhigt, semhittgntert-tokd rgpdewo@bnttd3- 20 het er ocycl yl groups

havi ng one nitrogen ring atominclude, but are not
limted to, those derived fromaziridine, azetidine,
Exampjes ofispigratedsal{cydicreih pbiylgpgups ¢hle) refemadriobs 118y 7 (cgclealkyl” groups)

mclu@é FBW érglnbnﬁmte% {3 @b%}?&%&?é{g éﬂo%)cspylzgf‘oﬁ)c}f) fy? l clgrgentyl and

rrole (1sop I SO
CYC'OG?WycﬁSdW @8 éph%'tut?%grpam@r&apngnﬁuwi@h Q@ﬁwrlae etpnhrgeour)s) such
as mEHBRIFoif, d@etﬂﬁcﬁﬂpﬁf@pM\‘éﬁ\%{/'cg?dé&ﬁwgfdnﬁ@%yleﬁzlwﬁﬁll
ety eab. Al islepen, By CITER S mesuRg e
cycloptopyimethytaraf eycwhgxylroatayle (di hydr of uran), oxane
(tetrahydropyran), dihydropyran, pyran (C6) , and

oxepi n. Exanpl es of substituted C3-20 heterocyclyl
Examplesuqd sinsaieiatedeCrg abiar groupsrwhishdiave oﬁ@nnnorfemart&mamrﬂoe double

bondg %I@@%‘?r%d@@gs Ry 7@?&?%‘1’0[]&)?%!’1&9&& Sut 8% oﬁ?ﬁ"f}{%} L&, etheng‘l (vinyl,

bose, |yxose, é Sucrose
'CH-%) arpa%qwlsla”yl EeBrgiaH flsqgglpzoylN&(@H@e?db)ybutgmwpstenyl
and He¥hylg one sul phur ring atominclude, but are not

Examples of unsaturated C4.7alkyl groups which have one or more carbon-carbon triple
bonds (also referred to as “C,.7 alkynyl” groups) include, but are not limited to, ethynyl

(ethinyl) and 2-propynyl (propargyl).

Examples of unsaturated alicyclic (carbocyclic) C4.7 alkyl groups which have one or more
carbon-carbon double bonds (also referred to as “Cs.7cycloalkenyl” 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 cyclohexenylimethyl.
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limted to, those derived fromthiirane, thietane,
t hi ol ane (tetrahydrothi ophene), thiane
woObRedoriadngdr ot hi opyran), and thi epane. Exanpl esPot/GB20E001369

het erocycl yl groups having two oxygen ring atons

i nclude, but are not limted to, those derived from

di oxol ane, di oxane, and di oxepane. Exanples of C3-20

het erocycl yl groups having two nitrogen ring atons
Caainpieragiiey!: thetern Eandheterppidyedas usedthiatsire pddainy o mpoavalent

moickyBARAL] tydeRBving ¥ RdeLLH ! bf&% f(cﬁiﬁ 8%iRY 'aﬁggf@)a Cs.20 lfaeterocycllc

. imdazoline, pyrazoline (dihydropyraz
compRUREy S GREPORY Hi‘)‘{"&ort?f”r@SQWOWéff@F%@}ﬂéI?B gplwﬁ@ed

brldd@a)( en@ hmeg fforh BAgRM mﬁg Sgmat fbma wmﬂ fr@m;@m O(TjérQ @ngt Om
ut a erirve

netel gt BaB 6T 55wy pa5 RauS) s sPBE e lrbs S¥Eisbl, ooch
ring f@hsrfyxm disbrrgabes, afwﬂuﬂhdrqnnaato 4 eferrimb heteomt@ns. NRing

r .
hete%%h@wgfc%f i roups (ﬂTgw ?ﬁﬁ'@gﬁé’ﬁ%%& 9&h PiMig Hm oo
den%dlﬂ@@@%mﬁth\ﬁr earbe PO heteiedomsbut are not limt ed

to, those derl ved from oxat hi ol ane and oxat hi ane
i gxane) . | es of C3-20 heterocycIyIWgrouBs
Exafigfél 4 Plgrs t‘?ﬁ?‘%ylcb{ RURS hRyINgtBmnETegen Rl ataingRdides puigre not
hmltefmtto,rfhd)swddddﬁi frémitiziadige, btidihd)ipleslidines ( tbﬂ?&ﬁ/ﬁrdé?frcbl&ﬁ Byrroline

(o9 Zpnhl ol il B ol BB s

pipersline, dingdropptridinenietreloydrapyridine,dind zizeginand oxat hi azi ne.
Exanpl es of heterocyclyl groups which additionally
bear one or nore oxo (=0) groups, include, but are not

Exanples oféy ot heteredyslyboraians havinofane wkydes rivetataroinglotie.dwit arswoh

limitediSto f tH6RRAGed 1R 8KifanePYdistel %b@\e((@réﬁﬂréfgﬂaﬂf gg%l one.

I | one razol i nong% I m dazol i done
R G L R oL
substbﬂumelr03gd hetsrecycli groupsiaciede suyale i WEIREEIN) A& example, furanoses
and ﬁ}rz? ersgsZ IFPC?UdII’fg, for example, ribose, lyxose, xylose, galactose, sucrose, fructose,

and arabinose.

Examples of Cs.50 heterocyclyl groups having one sulphur ring atom include, but are not
limited to, those derived from thiirane, thietane, thiolane (tetrahydrothiophene), thiane

(tetrahydrothiopyran), and thiepane.

Examples of C3.50 heterocyclyl groups having two oxygen ring atoms include, but are not
limited to, those derived from dioxolane, dioxane, and dioxepane.

Examples of Ca.5 heterocyclyl groups having two nitrogen ring atoms include, but are not
limited to, those derived from imidazolidine, pyrazolidine (diazolidine), imidazoline,

pyrazoline (dihydropyrazole), and piperazine.

Examples of Ca.20 heterocyclyl groups having one nitrogen ring atom and one oxygen ring

atom include, but are not limited to, those derived from tetrahydrooxazole, dihydrooxazole,
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pi per azi nedi one, pyridazi none, and pyrimdinone (e.qg.,
cytosine, thymne, uracil), and barbituric acid; fused

woetmriogngc! i cs, such as oxindol e, purinone (e.gCT/GB2006/001369

guani ne), benzoxazol i none, benzopyrone (e.g.,

coumarin); cyclic anhydrides (-C(=0-0C(=0- in a

ring), including but not lignted to maleic anhydride,

succi ni ¢ anhydri de, and glutaric anhydride; cyclic
tetralygroiemaeds, Ct'hy@f%qox@d@mqrwh%n%|t¢t®ﬁydrggmlr@sdlbydﬁ9¢>@nee and
oxazk@l bonate and 1, 2- propyl ene carbonate; i m des

(-C(:O)-NR-C(:O)- in aring), including but not

limted to, succinimde, maleimde, phthalimde, and
Exangplés &frG;0) Iekgérot\rit §Oess I(éW@'dn@ oﬁﬁée‘hrrﬁng atc% ShFSAe sulghufring

inc n r opi ol act one,
atom el plieie ok Beq B ose gl dindt pist o gas ey eng g
(thioxneapr ol act one; lactans (cyclic anmides, -NR-C(=0)- in
a ring), including, but not limted to,
b- pr opi ol actam g-butyrol actam (2-pyrrolidone),
Exangplea07érsad eterasvclyherdurs exing@ing itepgen dyaaton ardrdparsalpbe ring
atom(m&hcﬁ( E@a&'ﬁotliﬂeétd ) deﬂé@hroﬂ?th%z@l?f@zﬂakgm gxglic

%ﬁﬁ -NR-C(=O-NR- in a ring), such as
tmo@?@ ! zolldone and pyrim dine-2,4-dione (e.g.

thyn1ne uracil). Co-2oaryl: The term"C5.20 aLyI", 35
used s to a nono ent nol e obt ai ne
Ot“%exarme%v‘?f nd] 2@8%%%/89&50%6%'%%@556 S mied PRz Ghe
CmﬁhmeBCB 20 aromati c conpound, said conpound havi ng one
ring, or two or nore rings (e.g., fused), and having
from5 to 20 ring atons, and wherein at |east one of

ExanalesiofhielRieayylyl gsouns Vﬁ%\r@ldiﬂ@naliyrbgar eedrencib bXQ (<8Agroups,

mcIu&lé 'bGt &dhof KriifBdo [tRosé dekifiéh RSRITE - The ring atoms may be
rbon atoms, as in "carboary groups”, in which

Cs he&%r&%%? SUARIUREY % awve?npéfﬁ?'rcg?naéoyfrehf&mqr@}j PytsZelgne
(pyrazE&moRe); miibaxmliydne, §ra2blpne, and isothiazolone:

Cs heterocyclics, such as piperidinone (piperidone), piperidinedione, piperazinone,
piperazinedione, pyridazinone, and pyrimidinone (e.g., cytosine, thymine, uracil), and
barbituric acid;

fused heterocyclics, such as oxindole, purinone (e.g., guanine), benzoxazolinone,
benzopyrone (e.g., coumarin);

cyclic anhydrides (-C(=0)-O-C(=0)- in a ring), including but not limited to maleic anhydride
succinic anhydride, and glutaric anhydride;

1

cyclic carbonates (-O-C(=0)-O- in a ring), such as ethylene carbonate and 1,2-propylene
carbonate;

imides (-C(=0)-NR-C(=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, &-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), 5-valerolactam, and e-caprolactam;

cyclic carbamates (-O-C(=0)-NR- in a ring), such as 2-oxazolidone;
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Exanpl es of C5-20 aryl groups which do not have ring
heteroatons (i.e. C5-20 carboaryl groups) include, but
wanecnotsii mted to, those derived from benzeneCtiGB2006/001369

phenyl) (C6), naphthal ene (C10) , anthracene (Cl4) ,

phenant hrene (G 4) , naphthacene (G 8), and pyrene

Exanpl es of aryl groups whigh conprise fused rings,

one of which is not an aromatic ring, include, but are
oycligweas -NReGFOHNR- it @ (ipe). eHshias @dmidezefidbneiamepyaintdine-2,4-dione
(e.g.fthyahengaciNl ternatively, the ring atons may include

one or nore heteroatons, including but not limted to

oxygen, nitrogen, and sulphur as in "heteroaryl

Cs. 2ogryo Tps ‘terml “Gs boltirg”, @aaeed fﬁé?@?gfeiﬁtdms Y oRBY:AH! ﬁﬁiétyYoBi&ned by
etero

remd Bl B RoaeR sl o a8 el PAGTe S BBial GirePge. sad
comppeing havinmons: rirfey, ef oalsinyore sagshei, rﬁ@eh}asnd ha\vmderdSrﬁ 5o 20 ring

atom! é}ﬂl \ﬁ{e%m ]@t I%SS’L\Q%E OPsdid Hﬁ(gllé O Frofafic Fih Pre?er%or oae q'brlng has

l'es o hetero groups I nct’
ﬂm“ﬁd?7WP%?F@& to, C5 heteroaryl groups derived from
furan (oxol e), thiophene (thiole), pyrrole (azole),

azol e , 3-di azol e yrazole (1, 2-diazole),
The ‘t"}% ag%? gay gﬁ&ﬁ&?"é’on @goa%aggqnecar P‘Pﬁr)élz%(?@s . inswhiph gaegitiae group
may coravelniaztiyl ke, refen@d dx as & GuzptRboathréip. het er oaryl groups
derived fromisoxazine, pyridine (azine), pyridazine
(1, 2-di azine), pyrimdine (1, 3-diazine; e.g.,
Exanepjesow iGaes, ary! lgyaripa eyhidirdaaiok havepinghetenentdris f-edCaxg carddaryl

grouﬁg) i r@?u'd@ Sout %?et C%&glglitﬁd toa{hgsé’éfﬁ}f?/hé‘ﬁ%%e(é%ea&é %Fn% (Cak,

l'es o terocyclic groups
“aphﬁ\a@“@@@b aRBrasea k). ghavapyenaiceh nephthadese (€1l ead pyrene
(Ci)fings, include, but are not limted to, C9
het erocyclic groups derived fronbenzofuran,
i sobenzofuran, indole, isoindole, purine (e.qg.
Exangkesof aey) gguuaﬂwhiﬁ)\ conpsEClisddapias e db @Ah Il rﬁiﬂéﬁ'aﬁ)ma@égng

B L N TR

qU|noxaI|ne ‘G 3 heterocyclic groups derived from

Alterﬁ:é%(/g@zt% ﬁmg gﬂopﬁ"f@éy Hc'é@ r?ﬁ&ér%fa%l nglnclct}%lng Rut not limited

het er ocyc 1 C om acri
to oxy¥REnBiradey: pRd Slﬁﬁ@ﬁa% iR ehetefm@Ml@(eaneln tiik easst theagzanmenay

convéﬁi@tl@lb@\f@fe@d b & ek'}dsmi HedsradtyIn§oEp, Q/ﬂié?élﬁ( I‘C E"‘éﬂeﬁ&eggng atoms,
% HP mﬂe%her al one _or part of anot
whether carb n atoms or heleroatoms. Preferably, each ring has from 5 to 7 ring atoms, of

which from 0O to 4 are ring heteroatoms.

Examples of Cs.2 heteroaryl groups include, but are not limited to, Cs heteroary! groups
derived from furan (oxole), thiophene (thiole), pyrrole (azole), imidazole (1,3-diazole),
pyrazole (1,2-diazole), triazole, oxazole, isoxazole, thiazole, isothiazole, oxadiazole, and
oxatriazole; and Cs heteroaryl groups derived from isoxazine, pyridine (azine), pyridazine
(1,2-diazine), pyrimidine (1,3-diazine; e.g., cytosine, thymine, uracil), pyrazine (1,4-diazine),
triazine, tetrazole, and oxadiazole (furazan).

Examples of Cs.0 heterocyclic groups (some of which are Cs.5, heteroaryl groups) which

comprise fused rings, include, but are not limited to, Cy heterocyclic groups derived from
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substituent, may thensel ves optionally be substituted
wWith one or nore groups selected fromthensel ves and
woOheocadglist i onal substituents |isted bel ow. Hal 8CT/B2006/001369

-d, -Br, and -1. Hydroxy: -OH Ether: -OR wherein R

I's an ether substituent, for exanple, a C1 7 al kyl

group (also referred to asqg Cl1-7 al koxy group,

di scussed bel ow), a C3-20 heterocyclyl group (also
benzpfiFasy [sebenzefugan, Mdete. Boindele.arusoy (4.9: adepingr euapjne).or a

benz@ﬁno%ﬂer?é BEnAhRHRIé; Q‘iéﬁbtér%f:ﬁ‘dhi SI%UBQdé}'ﬁ/eé‘fr@I q%g'\ Eﬁé’ | oxy

lﬁ@(ﬁg 1]?referab / group 3/
isog isarQdiazing, pyidgpysiding, QP'R%E‘“@? &ﬂet@@ﬁﬂﬁ @QupsF degiyedyfrom
carb@dole) ¥ipegtothigisheh @ alitbetheofu ket Cafhéteﬂﬁﬂlcllclg‘ﬁ& dietivdd frdnChitidine,

Xanﬂ{etngré}]eﬁé%%wvw G IPZ\EBOX%ES'ﬁeﬁq‘e“Q%‘Eﬁaan es of

cycllc conmpounds and/ or groups having, as a

oo SIS RSB 940l ol 218 Rl onter
subsgiygmtorﬁ@y(gﬁgﬁglveqq@qt@n@tym jugstituted with age pymoEroups selected from

themBYIVEDAIARE BddifdONEPA B R0 Ents RUERBAI, NONe, pi peri done,
pi peri di nedi one, piperazinedione, and imn dazolidone;

cyclic anhydrides, including but not limted to maleic
Haloaiffhyalr-Be enaAd succi ni ¢ anhydri de; cyclic carbonates,
such as propyl ene carbonate; imdes, including but not
limted to, succinimde and mal ei m de; | actones
HydroxyyePlilc esters, -O-C(=0) - in a ring), including, but
not limted to, b-propiolactone, g -butyrol actone,

d- val erol act one, and e-caprol actone; and | actamns
Ether: cQR| WhergifiRje gn ethersuystitgent, fon exarale,d) Gr.riatey| ardiimtplsotsefierred

to asnOt, 7|allk61(3t @ﬂuﬁ Qilscbsééﬁcﬂé!&\;)a&@?ﬂhetgrc}éyﬁlw bFHuﬁ%lémeferred toas a
c F%ﬁﬁy done -va | 'erol actam and e-caprol act
3:20 Gvq ‘i‘ﬁW?é?“ =08, Coppdly egraHAHalse r%fﬁ"‘?qﬁor?é %%S?WPE%WPUP)
prefekainly 2 Cargkyegrooydr ogen, C -7 al kyl group, a

C3- 20het erocycl yl group, or a C5-20 aryl group,

preferably hydrogen or a Cl-7 al kyl group. Exanpl es of
Ci.7 alfoxer-Of whereini Riisl aud e, alkyligroap. eExentpldsi afitt ealkbdxy, greaddd,include, but

are n%Nmted'_f&EbCl-@'@qetﬁmEﬁ; -OCH,CHj; (ethoxy) and -OC(CH,)s (tert-butoxy).

Oxo (keto, -one): =O. Examples of cyclic compounds and/or groups having, as a
substituent, an oxo group (=0) include, but are not limited to, carbocyclics such as
cyclopentanone and cyclohexanone; heterocyclics, such as pyrone, pyrrolidone, pyrazolone,
pyrazolinone, piperidone, piperidinedione, piperazinedione, and imidazolidone; cyclic
anhydrides, including but not limited to maleic anhydride and succinic anhydride; cyclic
carbonates, such as propylene carbonate; imides, including but not limited to, succinimide
and maleimide; lactones (cyclic esters, -O-C(=0)- in a ring), including, but not limited to,
B-propiolactone, y-butyrolactone, d-valerolactone, and e-caprolactone; and lactams (cyclic
amides, -NH-C(=0)- in a ring), including, but not limited to, B-propiolactam, y-butyrolactam
(2-pyrrolidone), 8-valerolactam, and e-caprolactam.

Imino (imine): =NR, wherein R is an imino substituent, for example, hydrogen, C+.7 alkyl

group, a Csaoheterocyclyl group, or a Cs.zo aryl group, preferably hydrogen or a Cy7 alky!
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Fornyl (carbal dehyde, carboxal dehyde): -C(=O H. Acyl
(keto): -C(=O R, wherein Ris an acyl substituent, for
weoxersplbgisia Cl- 7al kyl group (also referred to aETGB2006/001369
al kyl acyl or Cl-7 al kanoyl), a C3 2 heterocyclyl group
(also referred to as C3-20 heterocyclylacyl), or a
C5-20 aryl group (also refgpred to as C5.20 aryl acyl),
preferably a C -1-7 al kyl group. Exanples of acyl
grourgr BXayarleef agtes gropos inglude, ot areinet linsitbdtto, =NHOEND)eCHNEL, and
=NpPr.acetyl), -C(=0O CH 2CH3 (propionyl), -C(=O C(CH 3)3
(butyryl), and -C(=0) Ph (benzoyl, phenone). Carboxy
(carboxylic acid): -COOH Ester (carboxylate,
FormyB(chiaidehydea caroxefdeyde)oxyealHponyl ) : - C(=0) OR, wherein
Ris an ester substituent, for exanple, a G -7 alkyl
group, a C3-20 heterocyclyl group, or a C5-20 aryl

Acy! (et C(TP)R, ehasinR & &0 acyAabkitlertrfotgxamplaa; &skydgroup (also
refer@ & 5§ %rjaé@ﬁady djd%a_ﬁ)o%{)}g&g 20 g%tteacyﬂltéﬁ?dug) gl‘so éeﬁea'red to as
Ca-20 h%ﬁ(ﬂ@@/%}/'),ﬂ@ﬁ ar(yk@w (lsosefereq to asila,=0YRoyIwhrefezalry a
Cy7 dikyl @roﬂ@ Eﬁéﬁh&é’é/of%'é deQ Wudef&ft a@(mrlnﬁed 13, %( &)%358 (acetyl),
cyclyl grou -
-G b ion et G GHa: ihiary LGP Ribemeshpasnel

acyl oxy groups include, but are not limted to,

Carb@%ﬁar@%ﬁm@yl C@éﬁgy) - O(=0) CH 2G3, - O(=0 C(CH

OC(=0) CH 2Ph. Am do (carbanoyl,
carbanyl, am nocarbonyl, carboxan1de) -C(=O NR 1R2,

Ester%%é@iﬁdgaca%qw 'R]ige%’helé 3)‘1?%\?9% C¥- & )LBURSS he%ﬁﬁ an.eser
Subst&wad‘og@@fm%é, arfol aly grem a S mmroqyplm greub, ooa Cs. ﬁ(aq@);rrdbb,

prefe?ablyﬁé-@)@"%ﬁcl;g Exaqm@)dﬁ‘l@@é# gﬂnaps m%d’é))oWna% d

N
S P R HEOG e GO el i roGOORRom 1o whi ch

they are attached, forma heterocyclic structure as
rerigBshe BRI OGBI Fhe GIrOR frrn TP uisHyeT Gpgpamele a Cu
alkyl perpeJraa@t n betardspeiy lgroupcyr @i dary( groyp, andferably a (Is,ll?alﬂ,ﬁ:(;reﬁ))R
Exan?ples"g? %E}%)@ d?&udssfn%eamt%?e ﬁ'&kﬂ% téé H)e %C(-E)?CEH écg{gxy?

~OC(=0)CH,CHjs, -OC(=0)C(CHa)s, -OC(=0)Ph, and -OC(=0)CH,Ph.

Amido (carbamoyl, carbamyl, aminocarbonyl, carboxamide): -C(=O0)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(=0)NH,, -C(=O)NHCHS3, -C(=0)N(CHs),,
-C(=0)NHCH,CHs, and -C(=O)N(CH,CHs),, as well as amido groups in which R' and R?,
together with the nitrogen atom to which they are attached, form a heterocyclic structure as
in, for example, piperidinocarbonyl, morpholinocarbonyl, thiomorpholinocarbonyl, and
piperazinocarbonyl.

Acylamido (acylamino): -NR'C(=0)R?, wherein R' is an amide substituent, for example,
hydrogen, a C47alkyl group, a Cag heterocyclyl group, or a Cs.ng aryl group, preferably
hydrogen or a C4.7 alkyl group, and R? is an acyl substituent, for example, a C,.7alkyl group,
a Cs.20 heterocyclyl group, or a Cs.a aryl group, preferably hydrogen or a C17alkyl group.
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hydrogen, a Cl-7 al kyl group, a C3-20 heterocyclyl
group, or a C5-20 aryl group, preferably hydrogen or a
wai20067102d8ky|l group, and R2 is an acyl substit uedar/GB2006/001369

exanple, a G -7 alkyl group, a C3-20 heterocyclyl

group, or a C5-20 aryl group, preferably hydrogen or a

G -7 al kyl group. Exanpl es qof acyl am de groups

i nclude, but are not limted to, -NHC(=O CH 3 ,
Exarplgscy’-acylamide @rmpsanaildenbits0) eimiter toa H GREOYRYs |
-NHG(QO%%@—IJ&HWN@ICRQ@}%C Rﬂtaﬁ&'ﬁt Ha§ to %e'rﬁ:rmfao(gycmm’éuﬁe as in,

i nimd ei m dyl pht ha

fore’éﬁj ?ﬁPﬁ‘i"dS}‘!dyhﬁTaé‘?'deW”dpmfh@Mi W dyl Acyl ureido: -N(R
1) C(O NR 2C(|O) R3 wherein Rl |and R2 are i ndei:pendent 'y
urei do subsiituents, for_ exgnmle, hydrogenN a C| 7
al kyl groﬁté,_f@ - 2Chet &WO gr oup® s
aryl group\—preferably hyd n or a Cl-
R3 is an acyl group as defined for acyl ¢ .
Exanpl es of acyl urei do groups include, e not

limted b@cininddgCONHC( O) H, maleiddONMEC( O) 6'F|rthal|m|dyl

- NHOONEt C({ O) H, - NHCONMEC( O) Me, - NHCONEL C( O) Et . -

NVECONHC( O) Et . - NMECONHC{ O Me. - NMeCONHC( O Et
Acy!urNN&CWBC(WC(G)H“W@@ﬁQQr@)F&am ﬁhﬁ@peﬂﬂwﬁt@q}ﬁ% O Ph.

ST A RN Ak
aryl greure preferebip hpdroget omed.fakyl gstier R@ls atpsyl gyl desingf for acy!
grou&ﬁ?@ﬂ%e@ 8‘_3 %@H@@ﬁk@%&%ﬁic@hbu%% %ﬁra)te E?\ﬁi-lécﬁn’%C(O)H, -
NHCEONMeCEOH, bNHEONEAGE) HN}"”"@QBM@(Q)MGIFNII‘@@NEG(O)E" -
NMeCORHEF61H NiCONIHE ETMBRNMREONMYE bZEt” A\ﬁ\a? gMﬁé B, -

n ently am no substituents, ani no
NMGSPEIEBQ(O iy aphiNde (PN EH QIBh groups include, but are not
I|mtedto -C(=S)NH 2, -C(=S)NHCH 3, -C(=S)N(CH 3) 2,

Caro e B P Rt ot ST e i e SgobRbamino groups

and R’ds borstat gnoyp Astiefored foMRERP gronpe r BiampRs airdrbBaty oups

GBI SR S Sl 4 R 95y
é%/k?llltﬂnﬁwb"‘lﬁ“C@)-@Ph 7 aI kyl ami no), a C3-20

Thicamido (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)NHCH3, -C(=S)N(CHjs),, and -C(=S)NHCH,CHs.

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

)

N/

Amino: -NR'R?, wherein R" and R? are independently amino substituents, for example,
hydrogen, a Cs.7 alkyl group (also referred to as C,.; alkylamino or di-C4.; alkylamino), a Cs.
heterocyclyl group, or a Cs.5 aryl group, preferably H or a Cq.;alkyl 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
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het erocyclyl group, or a C5- QGaryl group, preferably H
or a G -7alkyl group, or, in the case of a "cyclic"
wamosaogisoup, R1 and R2, taken together w th tReT/GB2006/001369

nitrogen atomto which they are attached, forma
heterocyclic ring having from4 to 8 ring atons.
Exarrpl es of am' no groupsi nghude, but are not limted
CH3) 2, - N(CH3) 2, -N(CH2CHs)2,
'nclugwutwﬂmﬁt hnes@gﬁw Ntz oNHE o1 -NECAGHgg - -NChlaas-N(@IdiGHte, and

-NHAHtE>@R IR C)l'dlltm':llﬁﬂ% &Jps%lddedl')tﬂ%re A Rt £80aziridino aéehdlno
yrroﬂﬂu”o' i di no, . eri pi perazi no, nor phol ' no,

PrRRSSABP Fﬁ%er 7ing. ﬁ'ﬂ?rph‘NFP A dremerrkeling: an i ni no
substituent, for exanple, for exanple hydr ogen, a
. Cls k oup -20 heterocycl oyp, or a
ImingesN %bwzhr'iéln Igfsoelﬁl 'm"ﬁrsggf'%‘é%]ts Wxgp%g "ér‘ﬁgﬁydiflgﬁrﬂrrﬁ Crr
alkyl graugi @ 6320 hGerddR)INRrdp, wha Cedo Aryegrohp, I%refSraaly Haof 2lC paalkyl group.
substituent for exanple, hydrogen, a Cl- al kyl group,
C3- 20 heterocyclyl roup, or a C5-20 aryl group,
Am'dﬁ}eefcér%lB)NRzHNmre@ egeh R ia ppmidieciwbstitugnt derexehpleo hydiogen, a

C aam 0f AT OLIRetérd R | ferabl
17 @PO 1§ 004 rbOﬂC){ng H}JO Nﬁ_zﬁérg/kb@&%yb{eneramyHoraC17aIkyI

é‘ razi noc
grou ng%Sxaé“LPé%? N REHHING groxeris r?éaN'f'B\%am no groups.

Exanpl es of azino groups incl ude but are not |imted

Carb%&y&h%%i%”c”gﬁgw&l—):_ g @ I\NQE{ME ezelp Q)ls'\ﬁ\l}'{\;rsmo Spsituent as defined
for aminpgomps. ENDpléy ofdazino-g3upsGycite, léutlat‘e’ ndtdimited to, -C(O)-NN-H, -

COYNN- hRNid B} N@WWNS,QM@QQO%@I .o/ £ ato: - OCN,

| socyanat o: I ocyano 0): -SCN
| sot hi ocyano (i sothiocyanato): -NCS. Sul fhydryl
Nitro{ IN®,0! , mercapto): -SH. Thioether (sulfide): -SR
wherein Ris a thioether substituent, for exanple, a
Cl-7 al kyl group
Nitroso: -NO.

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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(also referred to as a Cl-7 alkylthio group), a
C3. 20het erocycl yl group, or a C5-20 aryl group,
wonefoewaishy a C -7 al kyl group. Exanpl es of CPET/GB2006/001369

al kyl thi o groups include, but are not limted to,

-SCH3 and -SCH2CH3. Disulfide: -SS-R, wherein Ris a

di suI fide substituent, for ¢q@xanple, a C -J-7 al kyl

a C 2 heterocyclyl group, or a C5-20 aryl
Thlogthwﬁulﬂqﬁ)eﬁ& WheRgineR @i a thiogthley subgtitoan, foaexaonpie fael 1 alktyltgpoup

I f, Cl-
(alsoh@feﬁbﬂ (tjclﬁisulé)ﬁ gaell%gﬁ%ﬁ l%cglp? ntgcégl ggﬁéterow E dt'a (,C5 Jrgl group,

prefey %)bﬁ Ssralsy! grrye. Sxepplesof G@FW@H@ g(osins m@lﬁw )but are not limited to,
-SCH:Sn8PBCR.Cherein R is a sul fone substituent, for

exanple, a Cl1-7 al kyl group, a C3-20 heterocycl yl

group, or a C5-20 aryl group, preferably a Cl-7 al kyl
DisuI@d@u-ﬁS ExemptieR ioh dimuliitie sebsjtuent) forierarhplees CRUHIkyagOup GLC;4

el iy 4 S AT D AET LB et i
as Cy. mg_)fyéﬁlpylﬂc’e ggmpbygqj—@@latkyl(cﬁsr@g}ylquup’sg(ch@zﬁh are not limited to,

-ssdm%ayggghgcgmyl ), 4-met hyl phenyl sul fonyl (tosyl),
br omophenyl sul fonyl (brosyl), and 4-nitrophenyl

(nosyl) Sulfine (sulfinyl, sulfoxide): -S(=OR,
SulfdhhéeﬂiLefbﬁle $(SO@2R$Whéﬂel’ﬂC13&? %ﬁﬁf?ﬁ&%tltué&rfo?é)@ml@e @7 alkyl
a et eroc rou
arous G ool o Sy GG oS SIS g v
Exan@{mqa‘lsgﬁoma‘grelmemMGQblﬂtqnsnmtmciltadi&1 $15|D)2&)H@ (rﬁ@thanesulfonyl
d

e R SRR -Sﬁ%%ﬁoxy frPRH s oo
-S(= @)@Ph eherys@ony), éimeathgpheplisgfoouilioss) @aorgmoumnehsw&vynyu (iptosyl),

and@ﬁ%ﬁhe%n@sﬁﬁ 20 aryl group, preferably a G 1-7 alkyl
gr oup. anpl es of sul fonyl oxy groups include, but are

not limted to, -0OS(=0) 2CH3 and - OS(=0 2CH2CH3.
Sulfirgufstifing ] sifyxide) (E(:@RRwhW@ﬁhr FEIsl’ia ﬁlﬂn‘é s@béﬂtﬁé‘nt W'e&é C%Ie aCyy

bstl uent for
ety AR & S terds GO OF2 B85t diefb. R el i c PUT Py
Exangples of sulfiné gyoupginoiuge, bikanemotlmited ts,uS{=0)ZHe Aiyd PB(O0)TH,CHs.
i nclude, but are not limted to, -OS(=0 CH 3 and

-G0S :O%CHZCH&
Sulfonyloxy: -O8(=0),R, wherein R is a sulfonyloxy substituent, for example, a C4.7 alkyl

group, a Csz heterocyclyl group, or a Cs.oo aryl group, preferably a Cy.7 alkyl group.
Examples of sulfonyloxy groups include, but are not limited to, -OS(=0),CH; and
-0S(=0),CH,CHs.

Sulfinyloxy: -OS(=0)R, wherein R is a sulfinyloxy substituent, for example, a Cy.yalkyl group,
a Cso0 heterocyclyl group, or a Cs.g0 aryl group, preferably a Cq7 alkyl group. Examples of
sulfinyloxy groups include, but are not limited to, -OS(=0)CHj; and -OS(=0)CH,CHs.

Sulfamino: -NR1S(=O)20H, 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.
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Sul fam no: -NRLS(=0) 20H, wherein Rl is an am no
substituent, as defined for am no groups. Exanpl es of
weubdeanvaso gr oups i nclude, but are not |im tedPCD/GB2006/001369
-NHS(=0) 20H and - N( CH3) S( =0 2CH. Sul fi nam no:
-NR1S(=O R, wherein Rl is an am no substituent, as
defined for am no groups, amd Ris a sulfinam no
'sub.stitug for exarrpl e, a CG-7 alkyl group, a
SulfirzBnines RS (50)R1 Whergjn &) j, ancamino ibstieals 9¢ defined fir amino groups,
I 1 f
and R4 %Iﬂ@n&ﬁn@s@%ﬁ%eﬁ‘ﬂ ﬁYExQﬁp@é’% Cﬁ’é&?ﬁ{r@@p Q ﬁﬁéuﬁé‘&% %P&oup

rou i ncl ude, but are not
Ora bpeg At i@feﬂe)%?e G517 2ty $raw=g/|Exaﬂg%%@fﬁmfmwmowa%innlude
but & netnichiteR 3 FIeHS FEHORNERMN(@HASISTICHIbSt i tuent s, as
defined for am no groups. Exanples of sulfanyl groups
i nclude, but are not limted to, -S(=0 NH2,

Sulfangy(: Sl)mgi-styvhere+rS%1:a®)dl‘ﬂ(2@rb B)i@pend&fttyG@rivk SbsBCERRY, as defined

for am #&%J}!%C?;ﬁgrﬁgﬁl%f s%%{fﬁgw%%&hglﬁs%hf S({)ﬁ’{mtgﬁ{o Sé O)NH.,
-S( @EN el f%roﬁﬁph‘@ 20BN H(GIEHR), FS(=R)N@H.6Hamiand -S(=O)NHPh.
substituent, for exanple, a Cl-7 al kyl group, a C3-20
het er o I _I roup, or .a C-20 aryl group, preferably
Sulfagaio; NS N e
groups)@hd &ds al%uh‘onaahfmd lﬂIbsiltUéﬁttfelldeﬁaﬁmple' BIdS( = a@%
eci.a

f
netoigb B o G LA U A R BRY e 2 'arowof-t“ REBlES of
sulfogaminp grame irsfudRlbuiadc Mt iisited G5-NHB (a0 CHg IameN(CH3)S( O)QCGHs

A spgélﬁe%%gm‘ éﬁlfBJ?ﬁﬂM!a ro 's }aﬁettl}&%edeﬁ)}/%e{r@fsgg% ||n these l%oups one

ntate group
of R'diR ig 8 Ge- zbawb@rpam eprger@gw pHeml, weddlsifthe athar @B"ﬂndlﬂayb

blderﬁlét@%upwmﬁ‘é t@!‘he%g r?rg%ﬂﬁssddﬂgsléd(ﬁder%f& gﬁ)rus dBfed from a

c '!‘3?31 enzo i sot hi az
179 pg&lpdgxgnglps of su groups include, but are not limited to

di hydr o-benzo[ c] i sot hi azol e- 2, i oxi de-1-yl 3,4

-ghgwdr oH benzo[e][1 , 2] t hi azi 1- di oxi de- 2- yI
_Phospiror ayi di t e: “OP(OR 1) - NRZ 2, re RL and R2 are
pﬁ' idite substituents, £ exanple, -H a

(optionally substituted) C1-7ankyl group, a C3-20

2,3-dihebenapyoinpgloleg 10itide-Df  a1,3GRydRBerddiydothiBHo b Paioxié-fi er abl y
-5l a Cl-7 alkyl group, or a C5-20 aryl group.

Exendl es of
—N

3,4:dihydro-2H-benzo[e][1,2]thiazine-1, 1-dioxide-2-y}

Phosphoramidite: -OP(OR1)-NR22, where R" and R? are phosphoramidite substituents, for
example, -H, a (optionally substituted) C,.7 alkyl group, a Cs. heterocycly! group, or a Cs.zg
aryl group, preferably -H, a Cy7alkyl group, or a Cszoaryl group. Examples of
phosphoramidite groups include, but are not limited to, -OP(OCH,CHj;)-N(CHs),,
-OP(OCH,CHz)-N(i-Pr)z, and -OP(OCH,CH,CN)-N(i-Pr)s.

Phosphoramidate: -OP(=0)(OR")-NR?,, where R and R? are phosphoramidate substituents,
for example, -H, a (optionally substituted) C1.; alkyl group, a Cs.o0 heterocyclyl group, or a
Cs-20 ary! group, preferably -H, a C47 alkyl group, or a Cs.0 aryl group. Examples of
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phosphoram dite groups include, but are not |limted

to, -OP(OCH 2CH3)-N(CH3)2, -OP(OCH2CH3)-N(i-Pr) 2, and
WOCR(AMMS2CH2CN) - N(i - Pr) 2. Phosphoram date: - @B{aB2(066R01369

1)-NR2 2, where R1 and R2 are phosphoram date

substituents, for exanple, -H a (optionally

substituted) Cl-7 al kyl graogp, a C3-20 heterocyclyl

group, or a C5-20 aryl group, preferably -H a G -7
Phosahwmld@ﬁﬁraudePchaieceutme apilimitge t pOPERUATHEE Ha)-N(CHa),,

_OP(ebRb@;QbH%) ( OCII?JQ %;@ﬁa%ngq%%m% pafe not linmted

2CH3)-N(i-Pr)2, and -0OP(=0 (CCH 2CH2CN) N(i-Pr)2. In
In marmmsesasebstm&ufssﬁaﬁthansélvd%e stubem@tedj VESr dx8mple, a C; 7alkoxy

groué H%gtbe sH@s‘?gjte III]h @ngn% Fg} allg}/l lscﬂ rﬁ%//efr%fi gq gs)g%y 7a kyl Ci.
7alkox frouple tor temaralee,acy@phexxllna&tkq»dy &3, goTlateleyyiylggrmlmIalsd réferred to
: | r
o AR, BB PR PSRl e8] TSI i B
referfeé’rto 8% apokenpit-fRoxHPwyet rﬁmwamde, @en@oxz/o aryI gr oup
(al so ref er red to as a C5-20aryl-C . 7al koxy group),
c &Fr %S I ox%/ Ci-5 A kyl ene: The term"Cl-5
5 ARG fergg 5 BLYIRRT ephusediere. Reriaips fe bideniatamoiety
obtained by %enﬂivmgltun@dydﬁglgdlﬂfg’%s egthénsatiiysh ﬂ%&n@@?&bnhﬁér? Mgone
r sa ar bo rom each o
from 28 or b Bl S B othen sfmayi o B b sengound
havxrlwfmﬂ@&m @garbemaqowmuhlmmmgwfse spedfied) mﬂnahandqohse sHtoakd,
partlélfy*rﬂ}nga?tt?lra@dh@rr Mﬂﬁ%sﬁﬁ 'ﬁﬁ)sl h@@ér&h‘ {)?r&?ﬁﬁ%grthaets%?he

tiall'y unsaturat e y unsa
C'assleélapf?“ﬁq’ﬂ@yﬁ'éﬁ“é‘*e“ien%tpué'é@“ﬁsﬁ@b%}%cI asses al kenyl ene,
al kynyl ene, etc., di scussed bel ow. Exanpl es of

turated C | ene s i ncl ude, but are not
e B o A S L g 2 A pere
an infegef fmlsm emanb.eexafrﬁléz-cmmhbwe:r@) -aC)HZQﬂQdQ:é‘IBerne , ~CH,CH,CH,-
€ 7 CHi2- opyl ene), an
(prop&%&g@@%ﬁﬁﬁsﬁﬁ%ﬁgaam es of partially
unsaturated G -5 al kyl ene groups include, but is not
Exanluilég ki Qn%uns%%g&%én%@&ps |Q&%t%e% CH=CH-
(vmylene) -CH CH-CHy-, -CH,-CH= CHz-, -CH=CH- CHz-CHz- -CH=CH- CHz-CHz'CHz-
-CH=CH-CH=CH- and -CH=CH-CH=CH-CH,-.

The substituent groups listed above may be substituents on an alkylene group.

Includes Other Forms

Included in the above are the well known ionic, salt, solvate, and protected forms of these
substituents. For example, a reference to carboxylic acid (-COOH) also includes the anionic
(carboxylate) form (-COO’), a salt or solvate thereof, as well as conventional protected
forms. Similarly, a reference to an amino group includes the protonated form (-N*HR'R?), a
salt or solvate of the amino group, for example, a hydrochloride salt, as well as conventional
protected forms of an amino group. Similarly, a reference to a hydroxyl group also includes
the anionic form (-O"), a salt or solvate thereof, as well as conventional protected forms of a

hydroxyl group.
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- CH=CH CH=CH and -CH=CH CH=CH-CH 2-. The substi tuent

groups |isted above may be substituents on an al kyl ene
wgnroewsposdsncl udes Ot her Forns I ncluded in the aboveB20®/001369

the well known ionic, salt, solvate, and protected

forms of these substituents. For exanple, a reference

to carboxylic acid (-COCH) 4&l so i ncludes the anionic

(carboxylate) form (-COO) , a salt or solvate

t hereof, as well as conventional protected forns.

lsomgfsrr'Slal@J |S)Slva’%sr%t°e%‘%@¢%rrﬁ§ and P%Hrl.rlk group includes the
r ot onat ed ’rorm% R2) or solvate of the

ARCABPYIE Faviesis '@mﬁrﬁr @oreaoaﬁw}a@sﬁweetr@@pg@ﬁl,tenaatsamenc
dl&xsfﬁﬁd)rher&‘.:‘: epipieve, %tdré&lﬁimd?kolb&l@hﬁﬂc fc@ﬁﬂﬁn@cfon@lnoraéﬁoﬂ'@nc forms

mclugln %gtoréofhwﬁ%da {gn%/ grﬁng t:i%]cag ?ﬂ%?lcs:.%-)and} 12> d{ %)(; gc?rg]% gn%o-
and exoefpenﬁ R-a%-, wed inestsfoans)\e mhd bﬁaimspd{ﬁrﬁidtf@msf ©) aRd Of fofins;
h 0 r ed
keto- Fg%rlrs )éxg ﬁg&%@ﬁ’o gﬁm 3n %ﬁ,ngoﬁgsﬁ'gg*c\{l 1€3d anélc'ngf 1I0frﬂs gnand B-
formg; axjahard %}@tqu@moams Q@@n@halr-ctwmpen\cem,e-,@ne\hanfcrbnaﬂorms, and
comihRBhE FeRdBR 'HeFeinfiat Emlébtﬁlelyﬁ*&@rrg@{osé%”%'btn%r : &cﬂu%&ﬁ?ﬁé fGrms”).
confornatlonal or anoneric forns, Inc i ng but not
l[imted to, cis- and trans-forns; E- and Z-forns; c-,

Notetthat, emdptr as dissussd beraloandueKerit erm,,spgcmca‘ﬁy ex@.ﬂa@d from the

term mgfm?rg ey us?((g@%em AR aEructurgh(&r %%F tg |cg1a$)d§o[%ers é}%lsoraﬁra which
dlfferanthe-cfoonqglons petebematbms aattleraivn mbiehedy-the postionaf and il -
spacg&‘rig? ??(Qrﬁfﬁlgl %plﬂ%?r%gqgg (Pr?]ét@t#xgﬁ fOo(?-??g |ts not %q)e construed as a
referpriedp fasingtigal isrnerod hydverveiettat grerp, cSHb@dt Birailasly, a reference to
orthot&fl&éfﬁr%‘#uylt@ néSo bk SONRIEd 8§ Q?efer'eﬁ%rl’ﬂs rstrﬁ&ﬁr%ﬁsém?m%%

except as di scussed bel ow for tautoneric

Chforg%%wk .Féooquw axeleianeeiiord easstaf struvrigs may wyel insude ghucieralbly

isombies Brrﬂs fa&hh@ withif digdt drads (ldf CLNGt hEluddsangopyl iah@ Eﬁfp‘iopyl butyl
t he connections between

nclufids - isb= 87K el Sikaf el Ol s RF PORe-0P o e PRG-

metheoppbehyl). For exanpl e, a reference to a nethoxy group,
-OCH3, is not to be construed as a reference to its
structural isoner, hydr oxynmet hyl group, -CH2CH.

The @qﬁﬂppgqalpg)on goqsemép@mtott@.ltomenc forms, for example, keto-, enol-, and

enolate-forms, as in, for example, the following tautomeric pairs: keto/enol (illustrated

below), imine/enamine, amide/imino alcohol, amidine/amidine, nitroso/oxime,

thioketone/enethiol, N-nitroso/hyroxyazo, and nitro/aci-nitro.

|II /,O AN ,OH H+ AN o
—GC—C == Cc=C —_ c=¢’
| AN / AN H* / AN
keto enol enolate

Note that specifically included in the term “isomer” are compounds with one or more isotopic
substitutions. For example, H may be in any isotopic form, including 'H, 2H (D), and °H (T);
C may be in any isotopic form, including "*C, *®*C, and C; O may be in any isotopic form,
including "®0 and "®0; and the like.

Unless otherwise specified, a reference to a particular compound includes all such isomeric

forms, including (wholly or partially) racemic and other mixtures thereof. Methods for the
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ort ho-chl orophenyl is not to be construed as a
reference to its structural isoner, netachl orophenyl.
woélawsviesosia reference to a class of structuresrPaBGB2ei6l001369

include structurally isomeric fornms falling within

that class (e.g., Ctal kyl includes n-propyl and

i so-propyl; butyl includes @, iso-, sec-, and

tert-butyl; nEthoxyﬁhenyI i ncl udes ortho-, nmeta-, and
prepargHeeth Qﬁ)ﬂb’ﬁé’iﬁ'y Isyntheatie) anth seraratiool(eigi, fractdoelscrystdllisation and
chroﬁlﬁfo%]@pﬂlctn%atn@‘&f%%ﬁ IsBmERE fSRms &r" ltﬁmwﬁ in tllﬁg LR O are readily

enol ate-forns, as I n, exa
obtaingg by, agaryng et retbpdsctapent hereing at Ifswwn@netmdst gt knawe dnanner.

bel ow), i m ne/enam ne, am de/im no al coho
am di ne/ am d troso/ oxi e thloketone/enethlo
UnleRg ﬂ‘ﬁ?%%oﬁpﬁg%'h%iﬁ{? rengh %P%FPGJ/'%{&O”WPWdoa sqiBplgdesrignic, salt,
solvaie aind tpeotdii¢dfora bf thpreoi, fdr eadrhple i asclisedssbdigaidwhe term
"isomer" are conmpounds with one or nore isotopic
substitutions. For exanple, H my be in any isotopic
It may derepnyaniantien drsirable toplepddy, puifyd adHorMEndie@ crmngsiending salt of
the a%f‘\)é doRRoORd, Gorf XaRipld Q%h%a@&ﬁ&%@tac&%&&bl@@%ﬁ %mp%sg@y

in any isotopiC form

pha”ﬁ"ﬁ%elit'f;%'é( aCEﬁﬂt%%!% sgtsrree QF%L@S%'@CEGF ge @t ala Jr Bhasmefeie 66.01-10
(197parti cul ar conpound includes all such isoneric forns,

including (wholly or partially) racem c and ot her

m xtures thereof. Methods for thepreparation (e.g.
For exeywieetf theccospotihe sisnjon@net e patmdtived) gtipgvhichf machd sidic

C I t t h| c
(00.7-COTPinel B2 608 e & 35 B B2 TR R G oSt c Brampics o
SU'taP'édwrganlmﬁtlanm@aluw bat:letptnphlgmteldéo reditali ongal iensglath as Na* and

K, atk@fr@ ébnh%tl&&%h g@bﬁﬁda%d Mg'a Bné BAYPCATBRO G ch a]grl\lseséxamples

ot herw se speC| a reference to a partlcu

Of SUBRID BIFARIC SPUQDS| “?ﬁllf‘i?d@g Aot dimitachio; ameepiyat ien (igndiHs") and

subspmmﬁemrmhufr@rdms @F., Nh@RENHQRI*anRgtaNRLF E)@é‘f"npqg&%?'d%@gmtable
nvenl en Ira repare,

subsfileArmanifiF oS ok PSS B30 OB IRrTGSsSrtBRNehe

dlcy(a[hexy!wnloe,rtpeibvldmlrfeobutyﬂammpl &thylénediamine, ethanolamine,

oo BEARE 520 YoRERRRDEREntalbua SR H55, Hostmi.on
tromg@wg@e @w@l/as angino peigs, isuctSas lysings@d drgibthe( POERpmple of a
common quaternary ammonium ion is N(CH3),".

If the compound is cationic, or has a functional group which may be cationic (e.g., -NH, may
be -NH;"), then a salt may be formed with a suitable anion. Examples of suitable inorganic
anions include, but are not limited to, those derived from the following inorganic acids:
hydrochloric, hydrobromic, hydroiodic, sulphuric, sulphurous, nitric, nitrous, phosphoric, and
phosphorous. Examples of suitable organic anions include, but are not limited to, those
derived from the following organic acids: acetic, propionic, succinic, glycolic, stearic, palmitic,
lactic, malic, pamoic, tartaric, citric, gluconic, ascorbic, maleic, hydroxymaleic, phenylacetic,
glutamic, aspartic, benzoic, cinnamic, pyruvic, salicyclic, sulfanilic, 2-acetyoxybenzoic,
fumaric, phenylsuifonic, toluenesulfonic, methanesulfonic, ethanesulfonic, ethane disulfonic,

oxalic, pantothenic, isethionic, valeric, lactobionic, and gluconic. Examples of suitable
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For exanple, if the conmpound is anionic, or has a
functional group which nay be anionic (e.g., -COOH may
woeoss@dms) , then a salt nay be formed with a BaTiGH2D®/001369
cation. Exanples of suitable inorganic cations
include, but are not |imted to, alkali netal ions
such as Na+ and K+, alkaling earth cations such as
Ca2+ and 2+, and ot her cations such as Al 3+.
polyrEsriggstians insfudsubutaks eotdmiad e thoae derfved ifmul thel|lowing palyemeric
e@m‘rpal ion (i.e., NH#4 +) and
amd\?ﬁégg{(}:eﬁﬂ gﬂbg’ﬁ’%m umllu(k)b%% (e g., NH3R+, NH2R +, NHR +,
NR +) . Exanpl es of sone sui tabl e substituted anmoni um
It meinﬁ&oiﬁ\mﬁndhh@&ﬁsIﬂﬁﬂé ’ttﬁ;ﬂ’eiﬁér@ rﬁurlﬁ/t BN&/@*ﬁaﬂGIe addo%gbﬁn@mb 38vate
cl ohe am n
of e pEE R L e S RGR Y HBed reit Haa capeRlonal sense forefer
to a gimeexacfisnlete (b@nagtivarbmeourph emydfbemwommthM) aab @blmﬁﬂ If the
I t no .acid
solvésl:ﬁﬁ % vwfér Tﬂe g?lggtegﬁé;)% &%%rﬁgntlyi%fel%ad 10 aI% a ha/:a}aée éor rﬁz%wble a
mon@fbmr@tﬁn@ﬁlyhydmﬁ%mtuﬂwdr@w ets. N(CH3) 4 +. |f the conpound
|s cationic, or has a functional group which nay be
tionic % NH2 nmay be -NH3 +), then a salt may
It ma% SC8nYRRIS IA?ItGI?S%\a% OI%I)%G aW'B(nan@raII%ﬁﬁ'é@%Wﬂwp@ramwsd ina
chentidedly gaiﬁ&cmda’ﬁtnﬁl?}?hd tﬁﬂ'l;] Lkﬂ?muﬁw prafeRtedTbrni] 48 dsd hbﬂam pertains to
romthe fo

a corﬁg/odjlng Crmvg Fh 8ne ﬂlya?rgﬂ?%%v% I‘uno%lra] ré@é’sr g gl{ﬂ (ﬁﬁqﬂrfrqfn undesirable
chengedl plagtiogsthatis tare ¢ thefdrmois prqﬂhﬂsthrqrrotectnr@ryﬂoup (also known as
I I n i ons
s P T
functtoﬁé' FRHA, BRACHRNSOMPATIccothe Labgrotestrst reastive funplianal groups can be
perfopE, ivitth6ut %b‘tﬁl@lth&pro@c%@rdr&up PRl ibdtng glr&fgtn'éy bmHOGed

anoic, tartaric, citr 'uconi ¢, ascor
usuaﬁx/

'HMWUQFFte‘b N"éth?ﬂtéé’,'%ftt? |allygqaf[ﬁcgrpﬁ the r%@@qqr |o§the molecule

See, li@mezample, Riofeavs Groupy NUWigBnic SEhthE6IE(T. GrechtdndaNiviits, Wiley,
1999? acet yoxybenzoi c, fumaric, phenylsul fonic, _

‘ol uenesul foni c, nethanesulfonlc ethanesulfonlc,
et hane di sul fonl c,

For example, a hydroxy group may be protected as an ether (-OR) or an ester (-OC(=0)R),

for example, as: a t-butyl ether; a benzyl, benzhydry! (diphenylmethyl), or trity!
(triphenylmethyl) ether; a trimethylsilyl or t-butyldimethylsilyl ether; or an acetyl ester (-
OC(=0)CHjs, -OAc).

For example, an aldehyde or ketone group may be protected as an acetal or ketal,
respectively, in which the carbonyl group (>C=0) is converted to a diether (>C(OR),), by
reaction with, for example, a primary alcohol. The aldehyde or ketone group is readily

regenerated by hydrolysis using a large excess of water in the presence of acid.

For example, an amine group may be protected, for example, as an amide or a urethane, for
example, as: a methyl amide (-NHCO-CHj); a benzyloxy amide (-NHCO-OCH,CgHs, -NH-
Cbz); as a t-butoxy amide (-NHCO-OC(CHs)s, -NH-Boc); a 2-biphenyl-2-propoxy amide (-
NHCO-OC(CH3),CeH4CeHs, -NH-Bpoc), as a 9-fluorenyimethoxy amide (-NH-Fmoc), as a 6-
nitroveratryloxy amide (-NH-Nvoc), as a 2-trimethylsilylethyloxy amide (-NH-Teoc), as a
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and gl uconi c. Exanpl es of suitabl epolyneric anions
wonedondgnsibut are not limted to, those deri ved8CT/GEIV06/001369

the follow ng polyneric acids: tannic acid,

car boxynet hyl cellulose. It may be conveni ent or

desirable to prepare, purify, and/or handle a

correspondi ng solvate of the active conpound. The term

2,2, 2gehragtayloxsanide ¢NieFrerinas an ellvioxy @miden(Nidwdibe)sas2(- t o

phen@/@lﬁlﬁﬁoﬂy“?)eﬁylféi?f%i@é (RH-PNIR it @uiféblea&g‘%%{ %ts %g RE%{?HV%S(EPIO&

salt of active conpound) and sol vent.
is water, the solvate nay be conveniently referred to

For examalehy dadbgylic et gRxpMiMyee MoteB1a@ ab %A edterior 8xample, as: an Cq;
drate be conveni en

di-h tri-hydrat etg. | nt
alkyl & rSte{jgeSQf'raa'B?tgﬁtGS{eﬁ e aﬂéfﬁyil?&ﬁf&'rﬁ (TSV, hal?ﬁﬂ;? %‘?‘Eteﬁé‘ﬁﬂf 8 Gopigihaloalkyl
esterya riCer aloigilpeid alkyl estere (??sfatl, dlryl-@]h@tl@bés@eg (f].gr abenkhiasster; a

. ’ j | ' us erein,
o B e A R e AL s 8o o omct 1 ve
functional groups are protected from undesirable

For éxBRPleCa khidl @Pstiol ifybe frB@tiel s aMibathdt (Iéhg, Fopé)@rgfle,gs a benzyl
._protected or protecting grou _%flso Known as & rasked.
thioe r,@gsqgf%ﬁ@lquﬂgqul Siihe%\('%'lcg'bN@g(“ )Chblocki ng group). By

protecting a reactive functional group, reactions

i nval vi n t her. ot ected reactjve fuynctional groups.
tmalff CRAY Y B Srsliet I G S R T TeRde ek eanpouhd in
the feymoaf@; prodreg.piTios ot i'prgdrgg’o ap uskaiyhdosin rperavie ¢h a tEhieduny wihfeh,

; M ' aff ecti th
whorPySUESRTE}. 7469, s W esBE S DL b= GBI e b
Is Inaofvsy, GBI actiee Hianshe active gempeungy it iveayipso\(de adgartegecand

handfthg, Wiknihistdtibe Yor mbR88Ilc prbirticexanmpl e, a hydroxy group
may be protected as an ether (-OR) or an ester

(-0C(=O R), for exanple, as: a t-butyl ether; a
For eemplg| sonepobiuds wie dsthirp bRty beme R¥mpour (Blgl b Yhysiologically

scobbb MRTAUEER D) 6500 bl MBI bl bl Bl corom
cleavedto-piGH3; acti@adiug. Borch estensphay, beafnrnedddghastieificatiok food@mple,
ot P8 RS ESFAESTE ) B S5y e
appreRyigite prirprotectipn @f amhether(retigRY@YpS pliggent in the parent compound,
followed by deprotection if required. Examples of such metabolically labile esters include
those wherein R is Cq7alkyl (e.g. -Me, -Et); C4.; aminoalky! (e.g. aminoethyl; 2-(N,N-
diethylamino)ethyl; 2-(4-morpholino)ethyl); and acyloxy-C..7 alkyl (e.g. acyloxymethyl;
acyloxyethyl; e.g. pivaloyloxymethyl; acetoxymethyl; 1-acetoxyethyl; 1-(1-methoxy-1-
methyl)ethyl-carbonxyloxyethyl; 1-(benzoyloxy)ethyl; isopropoxy-carbonyloxymethyl;
1-isopropoxy-carbonyloxyethyl; cyclohexyl-carbonyloxymethyl; 1-cyclohexyl-
carbonyloxyethyl; cyclohexyloxy-carbonyloxymethyl; 1-cyclohexyloxy-carbonyloxyethyl; (4-
tetrahydropyranyloxy) carbonyloxymethyl; 1-(4-tetrahydropyranyloxy)carbonyloxyethyl;
(4-tetrahydropyranyl)carbonyloxymethyl; and 1-(4-tetrahydropyranyl)carbonyloxyethyl).

Also, some prodrugs are activated enzymatically to yield the active compound, or a

compound which, upon further chemical reaction, yields the active compound. For example,
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reaction with, for exanple, a primary al cohol. The
al dehyde or ketone group is readily regenerated by
woydrenloymsi s using a | arge excess of water in tReT/GB2006/001369

presence of acid. For exanple, an am ne group nmay be
protected, for exanple, as an am de or a urethane, for
exanple, as: a methyl am deq(-NHCO-CH 3) ; a benzyl oxy
am de (-NHCO OCH2C6H5, - NHCbz); as a t-butoxy am de

the p(Qdmw @ﬁpggrglerlvawp Boether @ycgsnée peraygate, 2 magpexay amino

acid 8stbdfri(ativHCO- OC( CHs) 2C6HAC6HS5, - NH-Bpoc), as a
9-fl uorenyl net hoxy am de (-NH Fnoc), as a 6-
nitroveratryl oxy am de (-NH Nvoc), as a

Sele@ive inhmidny| si | yl et hyl oxy am de (-NH Teoc), as

‘Sele%‘\2 \1e mfgi%{“ ornaeml?alagsr ﬁ"u%kpﬂl_}ﬁlﬁﬁc%%g‘f)ao% ggzygwg?- a-ls-;rreatgr ex?ent ?han the
Inhlb[ﬁh@nﬁﬁbr’@mr phm@yih)aeewmxyTla:sriseiect@lthsl-nﬁéaeor)ablemy,comparlng the
concéM}a&)oxy &ﬁﬁﬁﬁl d cgﬂ'@d %uﬂ?ﬁ%&j%k ) Cti\ﬁgglcﬁﬁaesrl% X nz?rg?

I C acl e pr 0
agalr@kgﬁﬁp@cenggtlormf tl@ sarrye ggnmgun@gqqgrreq t@ ighibit5Gte phipk activity (ICso)

of th&6théf enzPmé (@étldéllovﬁsﬁﬁé }esuﬁls@xp%s% 23 }%YIB ﬁ%eeﬂ'atlc( f: &Qea'ter

than ?7th3n &ﬁfcroéggér? atlegr}éd gs&nesrf@me%e}erémotyyn- lgﬁ lgplpltcgg @@tfon( e.g.

a benzyl ester; a nitrobenzyl ester); or as an am de,

o Ll SR 85 A O B SRR o bl B,

20 orehozagplnet Dl&é-P@o\@eﬁ’twkmam oet her; an acet am donet hyl
ether (-S-CHZNHC(=O CH3). It may be conveni ent or

desirable to prepare, purify, and/or handl e the active
he ¢aptReENERPTithe PrREET BIvanish niefpieblebibit Tiselectiityof greatdr ther 5, 10,

SOO@ﬁ)OlééﬁﬂstWﬁPRov@,?Aﬁﬂ' ns to a conpound which, when
met abol i sed (e.g. in vivo), yields the deS|red active

compound. Typically, the prodrug is inactive, or |ess
Itis mefénredathbhaé ICHealacs iisee 16 asgRes Belectiit)t arBRtepiPed d8ing the

e A AR i POER LR wRCltheron B Bl Bleieve of

t he actlve compound (e.g. a physiologically acceptable

FurtlEpoRldeak! y 1abile ester) During nmetabolism the
! ester group (-C(=OOR) is cleaved to yield the active

' drug. Such esters may be forned by esterification, for
Itis pPefandy Bat Rfis @ny-xof the carboxylic acid groups

(-C(=O OH) in the parent conpound, with, where
When Q is -NH-C(=0)-, X is preferably NRYR™. It is further preferred that Y is an optionally
substituted C4.3 alkylene group, more preferably an optionally substituted C., alkylene group
and most preferably a C4.; alkylene group.

When Q is -O- and X is NR¥R™, then Y is preferably an optionally substituted C,.; alkylene
group, more preferably an optionally substituted C,.; alkylene group and most preferably a
C,.2 alkylene group.

In some embodiments, R™ and R™ are preferably independently selected from H and
optionally substituted C.7 alkyl, more preferably H and optionally substituted C1.4 alkyl and
most preferably H and optionally substituted Cy.; alkyl (e.g. methyl, ethyl, iso-propyl).
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appropriate, prior protection of any other reactive

groups present in the parent conpound, followed by

wdemprenesii on i f required. Exanpl es of such PCT/GB2006/001369
nmetabolically labile esters include those wherein Ris

G-7 alkyl (e.g. -Me, -Et); G -7 am noal kyl (e.aqg.

am noet hyl; 2-(NLNdi et hyl aibno) et hyl ;

2-(4- nnrphollno)ethyl) and acyl oxy- a -7 al kyl (e.g
Pref%rte,dl QvfdyfFﬁéﬁlhﬁﬁlh’fUt%@lth@%tthFe net lgnited |tov,dtwwso>owmmy+NHz,
optloﬂﬁﬁl 5QJ’6¥tltﬁ'E§& Y aryi énc?&ﬁfoﬁélwestubé’thute& C% - 1-

nmet'hyl ) et hyl - car bonxyl oxyet h %enzoy oxy) et hyl ;

i SOpr opoxy- carbonyloxynethyl

In otﬂerleﬁﬂjﬁﬂﬁ&?ﬁ&y REBSraY kehry &fg@bﬁbr with the nitrogen atom to which they are
attac%_ggfgl %ﬁé}@) l;t?sg%orﬁ %n%ptammg heterocylic ring having from 4 to 8

ring sipmiso Rextgrbblythe betbrydlioxiigwtd § kg 7 ring atoms. Examples of preferred

grou%’ %Xﬁh%g#%%%?%g )ﬂ?pae'ﬁwggl.ﬂ) lg‘? Aé%%}thdmré)tq?r?zmyl and tetrahydropyrrolo,

with pipgrazingtbeiigyrartispharia piefassed) d: aemmmm thy/$ubstituted, and a
partnélﬂarh/edféf@né/djér‘agy fsHpY Er)éﬂ?rsg@s@l}{hé@(y ﬁ@r&ﬂﬁ@l wf%‘?éAj}he substltuent is

tetrah é yran car ony oxy eth
prefe;ﬁ?%%ﬁ@ Pt ReE A tﬁf@wmwb%wpnty 'rtchdW@t'wedlhéubstltuted

Ci1.4 8RY1] OioRMPRAbENELtedC, aﬁymﬂm?:mdnwvammalkw Redupldarthd 8yl
bg&} cal reaction, yields the active conpound. For
Subs gﬁéle,the prodrug may be a sugar derivative or other
gl ycosi de conjugate, or nmay be an am no acid ester
derivative. Selective Inhibition 'Selective
inhibition" means the inhibition of one enzyne to a
Z is getesabby sataotasirom fandChevhersnarpranriete, oid ismere prefasaldy S.
ot her enzynes. This selectivity is nmeasurable by
%ring the concentration of a conpound required to
it 50% of the activity (1C50) of one enzyne

The p@fdr&ides FRRNE aMCRYRAL hedthe @mE RS f MYEaf PRI AP ssed above.
required to inhibit 50% of the activity (1C50) of the
ot her enzyme (see below). The result is expressed as a
RV arstRS. |f the ratlo is greater than 1, then the

In co?rﬂ:ﬁﬁﬁ&%](g férﬁﬁj ﬁéb#h Jn%l Q@F@msgbﬁ&/i’tm hg¥ut#o erlm %t%m to which

e CO
theyjarg/attacherh a;hetefr@qvalm rgngéminb iffomed todl afems \xhls ynayfforgr et @@ Ca-20

heteFJ&?@yl%rou}aQiefn%Qi éH’ové%x@Qﬁ'\Aﬁlﬁt NP oV iy e{%mg’) lﬂ/hﬁﬁ?fﬁlst

he COﬂpOUﬂdS of present |nvent|%p re erab Y
cont@g 13t Isast oqe Hitogen ['II%Q @tgmoflt |§p@5qr@d thai i gnd 3'8 form, along with the

nitrogen atom to which they are attached, a heterocyclic ring having 5, 6 or 7 atoms, more

preferably 6 ring atoms.

Single rings having one nitrogen atom include azetidine, azetidine, pyrrolidine
(tetrahydropyrrole), pyrroline (e.g., 3-pyrroline, 2,5-dihydropyrrole), 2H-pyrrole or 3H-pyrrole
(isopyrrole, isoazole), piperidine, dihydropyridine, tetrahydropyridine, and azepine; two
nitrogen atoms include imidazolidine, pyrazolidine (diazolidine), imidazoline, pyrazoline
(dihydropyrazole), and piperazine; one nitrogen and one oxygen include tetrahydrooxazole,
dihydrooxazole, tetrahydroisoxazole, dihydroisoxazole, morpholine, tetrahydrooxazine,
dihydrooxazine, and oxazine; one nitrogen and one sulphur include thiazoline, thiazolidine,
and thiomorpholine.
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50 or 100 agai nst DNA-PK over ATM It is preferred

that the I C50 values used to assess selectivity are
wdetmrmvased usi ng the net hods described i n WO PCT/GB2006/001369

03/ 024949, which is herein incorporated by reference.

Further Preferences R4 It is preferred that R4 is

QVY-X Wen Qis -NHC(=0 923 Xis preferably NRN3RN .

It is further preferred that Y is an optionally

substituted Cl.3 al kyl ene group, nore preferably an

PreféPl’{éH'nﬂQé‘bJth@éé%hta‘dﬂgﬁ%e%te@o%rlﬁYﬂ EW&QQH% rﬁ%&ﬂ%ﬁi Iy

rerera | ene group 1S -
part Uéarmﬁmtéfedt hedsioatorng af&rf@%%mﬁ%% pThL@maqefwed groups

mclucﬁe.lll‘ihstphbmio‘a thidiorphalihé thieAgin@l PtdlerrdtdrBudy RfndLedPiuthén
tituted Cl-2 al kyl ene group and nost

heterﬁ%gpep%ﬁ‘?%pyém 'n% al kyl ene group. In sone enbodi nents,
RN3 and RN4 are preferably independently selected from

The b aBrpLd GRAN o SHASKIAYL S ChiofarBlity | 107 @

pre er ab H an opt| ona Uted Cl-4 al kyl and
nost preferabl y H and optionally substituted Cl-3

As m@htﬁ@hl’ed 650\93 tHE8é hé!ttaroc?éhh){ﬂou é?n%y @ﬁé?rﬁ@éhv)es bt @E@éﬁﬂﬁé& a greferred

S |nc but are not |lim

classtdg su gJ{eBS g as%iaﬁ%enoup Nplben @BPFWVPV HHPSE 'T[omr@[rmo the

subst@ﬁemlgydupm@ranm emmbﬂe;ebgub@thyltoubmgll &5d BokaireerBYGhathyl. A
form together with

sole Jnﬁthylnsu rtgldegﬁ % S?npfeiérﬁﬁ?’ Hhtﬂ? 2&98'5?% attached, an

optionall'y substltuted nitrogen containi ng heterocylic

As wﬁ" é@thgg}ﬁgl&mg g?gﬂéé 1i5Qd gb{%\)engnq%tvamsondgése r c@@%l I|¥|I<s 5% so

et erocy rrng has
envisgeed- derasplef A ifipseityep gbiing \mﬂf@t’ﬂ@lgrw coptaesrd rdtrman and an

oxygéh Befagenyl , honopi perazinyl and tetrahydropyrrol o,
W th piper azi nyl being particularly preferred. These

groups nmay be substituted, and a pa®ticul arl

preferred is opti aI o subéﬂt ed penazi nyl ,
wher e t heNsub tituent_ f er abl t he 4-njtrogen
atom Preferred N-substltuents i ncl ude optiorfﬁhlly
substitut ed

These are named 8-oxa-3-aza-bicyclo[3.2.1]oct-3-yl, 6-oxa-3-aza-bicyclo[3.1.0]hex-3-yl, 2-
oxa-5-aza-bicyclo[2.2.1]hept-5-yi, and 7-oxa-3-aza-bicyclo[4.1.0]hept-3-yl, respectively.

General Synthesis Methods

Compounds of formula I, where R* is Q-Y-X and Q is ~NH-C(=0)- can be represented as
Formula 1:

Formula 1

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



5 Coméc&Hn §/8ﬁ85§/’1‘|%1

10

15

Cl-4 alkyl, optionally substituted C6 aryl and acyl
(with a G -4 alkyl group as the acyl substituent). Z
wa@ 20@/1pv08i er ably sel ected fromS and O where PCT/GB2006/001369
appropriate, and is nore preferably S. RN5 and Rm The
preferences for RNS and RN6 may be the sanme as for RN3
and RN4 expressed above. RN} and RNZ I n conpounds of
formula I, when RN1 and RN2 form along with the
nitrogen atomto which{hey are attached, a
het erocyclic r|ng hayi from4 to 8 atons, this may
formpart of H‘eté@ocyclyl group deflned above
(except with § j.of 4 ring atons), which nust
contain at |ead i rogen ring atom It is
preferred that RN& RN2 fgt'm al oegnw@2h the
nitrogen atomto which they gre attached, a
het erocyclic ring hg G5, “®¥ 7 atons, nore
preferably 6 ring atQmo._ Sangl e rings having one
ni trogen atominclude azdtidi ne, azetidi ne,
pyrrolidine (tetrahydropyrole), pyrroline (e. g

Wher% pﬁﬂyg Eﬁgallv{r]ﬁ @ gSSugh B¥ glﬁlgr%yorr ro%lrr?c) f)y ;eacp 37 ﬁns appropriate amine

or thig. W&rreﬁﬁilpn gam be C@r@?d aﬁydmd@vmrdhuree or mawl baheptedf necessary.
nitrogen atons include im dazolidine, pyrazolidine
zolldlne% i m dazol i ne, pyrazoline
&P%Pe Sére{aeabﬁeﬂ@wém rqactiogpéa gpmpeinsief Zareula 3:
one oxygen inclu e t eyH,ahydr ooxazol e, di hydrooxazol e,
t et rahydr oi soy e, _di hydroi soxazol e, norpholi ne,
t et rahydr ooxaz i hyidr ooxazi ne, and oxazi ne; one
ni trogen and onesuhpbur inclyde thigzgld e,
t hi azol i di ne, and thlonnrphoﬁlne Preferred rings are

those containing one~he Srgal in addition to the
nitrogen, and in pafticilail, the preferred heteroatons
are oxygen and sul plhts DIhlls preferred groups include
nmor phol i no, thionorpholipo, thiazolinyl. Preferred
groups w thout a further

(0]
)J\ L Formula 4
c” Y’

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

~with a compound of formula 4:

Compounds of formula 1 where -Y-X is C4.7 alkyl can be synthesised by the reaction of a
compound of formula 3 with a compound of formula 4a:
0

Formula 4a
/U\ /x

Cl Y

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

The compounds of formula 3 may be synthesised by reducing a compound of formula 5:
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het eroat om i ncl ude pyrrolidino. The nost preferred
groups are norpholino and thionorpholino. As nentioned

weahowsapoashese het erocyclic groups may thensel veeTieB2006/001369

substituted; a preferred class of substituent is a
G -7 al kyl group. Wen the heterocyclic group is
mor phol i no, the substituentsgroup or groups are
preferably nethyl or ethyl, and nore preferably
met hyl . A sol t hyINGsubstituent is nost preferably
in the 2 posi As.wel | as the single ring groups
listed above, h bridges or cross-links are
al so envi saged. aes of ﬁhese t yeesulscd ring where
the group contains a |nitrogen and an oxygen atom are:
These are naned 8- 0x& ,Ezﬁz%+@vclo[3.2.1]oct-3-y|,
6- oxa- 3-aza- bi cycl o 3.%%5%Aex-3-yl, 2-
oxa- 5-aza- bi cycl o[ 2. pt-5-yl, and
7- oxa- 3-aza-bicyclo[ 4. 1. @] hept-3-yl, respectively.

. General Synthesis Methods Conpounds of fornmula I

using e3rpreutiaiegedycingyaggnl fanexamplriEing i epetic@sld: be

represented as Fornula 1. Fornula 1 These conpounds,

where -Y-X is not G -7 alkyl, can he nmade from
Comp R aFAEA A 581 HePurtaEseg e SEHATURRE Coyringor compounds
of forhrei@6 agl Yr oup such as chloro or brono, by reacting
with the appropriate amne or thiol. This reaction can
be carried at roomtenperature, or nmay be heated, if
necess . pounds of fornula>X can beVsynt hesi sed
ion of a conpound of fognulé\%& Formula 3
d okofemul a 4: F rﬁﬁﬁﬁ AR Formula7
N D\”/A

B< 0

where X' is a group such as bromo or OTf. The coupling moieities may be reversed.
Compounds of formula 7 may be synthesised as follows.

Compounds of formula 7a:

Formula 7a

may be synthesised from compounds of formula 8a:

@) 0]
Br

H
N = 0]
RN1/N\RN20 Formula 8a

by cyclocondensation via pyrolysis with decarboxylation.

The compounds of formula 8a may be synthesised from a compound of formula 9a:
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cr g Lin the presence of an organi c base, for
exanple, triethylam ne. Conpounds of fornula 1 where
woYeos/10s08Ci - 7 al kyl can be synthesi sed by the Pea&B2008/001369
of a conpound of formula 3 with a conpound of fornula
4a: Formula 4a in the presence of an organi c base, for
exanple, triethylam ne. Thegconpounds of fornula 3 may
be synt hesi sed by reducing a conpound of fornula
5: Formula 5 using gn apprQpPigte reduci ng agent, for
exanpl e, zinc in agetig agid. npounds of fornula 5
can be synt hesi seg @ki - M yaura coupl i ng of
compounds of for . Feomilana6 Where X' is a
group such as bronmg or The coupling noieities may

o 3B SR g SRS by A e By A RO

synt hesi sed from conpounds of formula 8a: by _

The SorJo0R®BEBARAS bS BarY bPs\P¥HeQls¥F HSm 'Y cfo%p@@ﬁ@BﬁQ?ﬁﬁJl%ﬁ dz0n-
The conpounds of formila 8a may be synthesise roma
conpound of formula é%:by reaction with the
appropriate amne o Ml a HNRNLRN2, in an
appropri ate sol vent e conpound1ef fornmula 9a can be
synt hesised froma C ound of formula 10a: Formula

by re%%;ﬁrnm |t£1railfﬂigla}@P%%%icting?rg/aq(/%goq%&%ﬂla% 1%1(::I d derivative of

Os__0O

MeS (@]
= Formula 11a

SMe O

in an appropriate solvent.

Compounds of formula 7b:

oTf RN

=z z \RNZ
. N\HJ/ Formula 7b

may be synthesised by reacting a compound of formula 8b:

OH ll?N1
N N\ N2

N R
SN | Formula 8b

o)

with triflic anhydride, in a solvent such as DCM, in the presence of a base, such as
triethylamine.

Compounds of formula 8b may be synthesised from a compound of formula 9b:
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SMe Oin an appropriate solvent. Conpounds of fornula
7b: Formula 7b may be synthesised by reacting a
woaopaaysi of formula 8b: Formula 8b with trifl PCT/GB2006/001369
anhydride, in a solvent such as DCML in the presence
of a base, such as triethylam ne. Conpounds of fornula
8b may be synt hesised frompa conpound of formula
9b: Formula 9 b by nucel eophilic substitution of the
chloride by an anmi f& of fornula HNRLR2. The conpound
of forrmula 9b can sised froma conpound of
formula 10b: Fornul al 10l by chl erinatgon using a
chl orinati ng agen ~g~ POCl 3. The conpound of
formula 10b may be synt hesi sed froma conpound of
formula 11b: Formula 11b by reaction wth diethyl
by nureleoplzilicesubstitutiom afdfud atidriga by tah @rmiref of fdemuROINER20f
formula 7c: Fornula 7c Routes to conpounds of formula
7c are described in WO 03/024949 (Synthesis Route 6).
The @ymeynthasfomnuld Bb pan be syniltesised fRamiasco@ppuix] oidoinsula Mb: and
Xis selected from$BRS 1 or N R N3 R

N OH

= =z
SN | Formula 10b

O

by chlorination using a chlorinating agent, e.g. POCl;. The compound of formula 10b may
be synthesised from a compound of formula 11b:

OH

N NH,

S IN Formula 11b

by reaction with diethyl malonate, or an equivalent thereof.
Compounds of formula 7c:

oTf

N1N2

Formula 7¢

Routes to compounds of formula 7c¢ are described in WO 03/024949 (Synthesis Route 6).

Compounds of formula |, where R* is Q-Y-X, Q is -O- and X is selected from SRS or
NR™RM can be represented as Formula 13:
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N4 can b e re presen ted as Fornula 13: Fornula 13
wherein X' represents SRS 1 or NRNBRNM . These
woaopauyds nay be synt hesi sed from conpounds ofPCT@BIM6A01369
14: Fornula 14 wherein L is a |leaving group, for
exanpl e chloro or bronmpo, by reacting with the
appropriate amne or thiol 2gThis reaction can be
carried at roomtenperature, or may be heated, if
necessary. Co ooundscgﬁ\yornula 14 may be synthesi sed
by the reacti gnmgf a|conpound of forrmula 15: Fornul a
* ormula 16: Br Formula 16 V
wherein, if Y i nmretrical, it is preferred t hat
L is not Br, in the Jffesence’df, forfoEkE
pot assi um car bonat e._&anpaun gg formul a 15 can be
Apolrids] of Rornula 3 using a
di azoti sati on- hydr o p ocedure. This first
converts the ami no groupllinto the di azoni um
fluoroborate salt, for eRanple, using HBF4 and butyl

wher8inD'irkSreseMid SRS ics NRNW“ hitdse bymsslings | H&g 'be ?ﬁth@éﬁaﬁro@n
%% %ﬁ C?@fﬁ{ (1) oxide-copper (l1) nit
com H%% i ornula |, where Qis -O and Xis
- (=0 - NR N5SRN6 can %evpepresented as Formula 17:
Formula 17 whgrein X presents NRNSRNG6 . These

compounds na S|sed from conmpounds of fornula
18: Fornula 18

R’ Formula 14

wherein L is a leaving group, for example 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 14 may be synthesised by the reaction of a compound of formula 15:

Formula 15

with a compound of formula 16:

Formula 16

Br\Y/L

wherein, if Y is non-symmetrical, it is preferred that L is not Br, in the presence of, for

example, potassium carbonate.



by reaction with the appropriate amne in the presence
of HBTU and HOBT. Conpounds of fornula 18 may be nmade
wonewiogspounds of fornula 19: Fornula 19 by reatiGaBame/001369
wi t h sodi um hydroxi de in nmethanol. The conpounds of
formula 19 may be synthesised from conpounds of
formula 15 by reaction w thga conpound of fornula 20:
T Formula 20 Oin the presence of, for exanple,
Compgitngs &f fermelar! b sambe syrtnsised frem compoHrdspf éeremta 3 using a
diazdtiBMRRIHyBRbIR&IrSctrel SThid fﬁ'ﬁ)éo%rt@%arﬁ)ﬁo tgh)%p?rﬂ?‘ Ble J&oFﬁLm

propriate boronic acid to a conp or mul
f'UOngOF%fE Salh f%{ﬁéﬁ@a'sugs'wmi@né Aty REdR ﬁ"fhifé‘ds ﬁ@avhédrolus@ esing,
for eXzompg wadsousfcoppe (1) BMieaLbgper heitpiesent i nvention
5 provi des active conpounds, specifically, active
8-aryl -2-am n-4-yl qui nolin- 4-ones,
Compgundd obfybrmm'a diwierslQon €3 ,and Xds €O ONRMRYes be repféeented as
Fomﬁﬁ?{? ‘active", as used herein, pertains to conpounds
ich are capable of |nh|b|t|ng DNA- PK activity, and
specifically |nclude%/5 ‘compounds with intrinsic
activity (drug as -Iloas prodrugs of such
conmpounds, wh ' NgS may thenselves exhibit
little or no int act|V|ty Cn% mhich may
be used in order ¥o FSsess tR & DNA- PR™MYARH |b|t|on
of fered by a particullar B nd is described in the
exanpl es bel ow. The pr¢Se\FpQﬁVent|on further prOV|des
a method of inhibith PK inhibition in a cel
conprising contacting salld cell with an effective
amount of an active conpBund, preferably in the form

wher6ih X roprasemes RRNRCRIThEsPssraRiuAtd Maf 8BRS frorUshpBunds of
h"nme Qod may be practised in vitro or in vivo.

10
Formula 18
by reaction with the appropriate amine in the presence of HBTU and HOBT.
Compounds of formula 18 may be made from compounds of formula 19:
Formula 19
15

by reaction with sodium hydroxide in methanol. The compounds of formula 19 may be

synthesised from compounds of formula 15 by reaction with a compound of formula 20:
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For exanple, a sanple of cells (e.g. froma tunour)
may be grown in vitro and an active conmpound brought
wonomw/1ogst act with said cells in conjunction WPCIGB2006/001369

agents that have a known curative effect, and the

enhancenent of the curative effect of the conmpound on

those cells observed. The ppesent invention further

provi des active conpounds whi ch inhibit DNA-PK

activity as well gg~ of methods of inhibiting

DNA- PK activity conprilsing confBtRag a cell with an

ef fective anount of an”active conpound, whether in
in the/priesencelof, ifdr exbhPleApdthssurg Bapentisls may al so be used as

cell culture additives to inhibit DNA-PK, for exanple,

in order to sensitize cells to known chenot herapeutic
Compayends sf the presenisinvaptiomdhereiRiis iH neytoeemdde byrthe coupting of an

Y e n.in ,

b oGBS ool P 4 08 A2 Rb bl e csorves
abov@het her a candi date host is likely to benefit from

treatnment with the conpound in question. The invention

f éther rovi des active conmpounds for use in a nethod
UseBE PPRAYNAS?F tBe InvedtiRlian or ani mal body. Such a

The jpresdno thvemton GesddsHetatBripos b, bRatificallys Helve 8-S f6ih-48I-
uindin&r aRe UL Lgal i!@(-ief_g_ectéve %%rrount_‘lof an active
N onpound’Y é?peyf A ONE- AL P8P GrOES phar naceut i cal
conposition. The term"treatnent”, as used herein in
“ e, t C | .ne I RN
The 18 R A Pl EEER Befin o SPRBol i Ee TuBe of ibiing
DNAGK agiivi pRg specicglly ingludastbeth seamppuagsphitrdatrinein egtivity fdrugs) as

well ¥ predrugOBEsLER BbiBsurldB Sk RAREMbikigEbE Henistivas Birfiafke drob
, the inhibition of the progress of the

... exanpl e
mt””é'ﬁﬁgﬁg"ft}"on, and includes a reduction in the rate of
progress, a halt in the rate of progress, anelioration
and cure of .th ment

f the. condition,,. .ig' n. Tre
one Geoak WD 4o (00 1FRGeE B aSoteate BERROnbAG) of B8 hiz
parti¢utar IcatheolundTih desapibed Ihtthe exgowlas keidw.y - ef f ect i ve anount ™
as used herein, pertains to that anount of an
The present invention further provides a method of inhibiting DNA-PK inhibition in a cell,
comprising contacting said cell with an effective amount of an active compound, preferably in
the form of a pharmaceutically acceptable composition. Such a method may be practised in

vifro or in vivo.

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.
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active conmpound, or a material, conposition or dosage
fromconprising an active conpound, which is effective
woaoospesuci ng sonme desired therapeutic effect PCT/GB2006/001369

commensurate with a reasonable benefit/risk ratio. The
term"adjunct" as used herein relates to the use of
active conpounds in conjungiion with known therapeutic
nmeans. Such neans include cytotoxic regi nes of drugs

Activg gempeurids mayiatay teausied @b oall eidtutesasiditives tohrhibit R¥ARR for ekample,

in ordtrfd SrRMike EARGE Rn&vﬁp@%moﬁ%@é&hﬁéad@‘nts@&hmﬁg rad|atlon treatments

anti-cancer agents that could be conbi ned
in vitPonpounds from the invention include, but are not
limted to, the follow ng: alkylatlng agents: ni trogen

nmust ar ds ret ham ne hos ham de :
AC’“VSfCS%‘P%‘f-Hdaé"ayr?éﬁ@%aﬁ*sgﬁ 2% Bt oF AT SR 10 GEHTP g order 0
deterpamerwiethere C(aBd]Nlal)e hokaslilsdly toeen TR0, tremémert iitheéhe compound in
ﬂgthyl et hyl eni m ne/ met hyl mel ami ne,
riethyl enerrel amne (TEM, triethylene
t hi ophosphoram de (thiotepa), hexanethyl nel am ne (HW

The iAldritieh ﬂmhetearowé\éé%’dtlvéS b'cﬁrﬁﬁ@ln@§ for RS il ABthod b t%‘trﬂ@rﬁ of the
h dacarba a&hﬁck gnélmsta olites; folic acid

Umahd] azs‘gj%a éZJB?t ey ARTPESeACEIN I §Hffka subject a
therapbaticaliseffeatife arndumt bBdn activé borasuae ouf¥ierdbdi if éhe form of a

& t osi ne ar abi nosi de (AraC, cytarabine),
pmﬂgsgﬁgé%39%§¢%C% 2,2' -di fl uorodeoxycytidine: Purine

anal ogs; 6- nercaptopurlne 6-t hi oguani ne,

‘ , .
B i
to treghery Aad erapy@ﬂ%h%@éa%y@a@ AL ﬁ@meldp@dmu vetenigary zpgiafions),

in thdP%h%QJ@fr&ﬁlﬁerlapém&' dietiQs §chl%ﬂ%9éﬁ%ﬁil@ thd iIRRBL&F 88 he
1 Il n@}]ecan rubi t ecan: Nat ural rO ucts; antimtotic

Progigss g papditiopeih inclydesareduqtign & fag ratg PhsPeress: Aehaftin 1By rate

of prodrasy, sliotaion\f fherehbition ,ana'amtceﬂfé(doﬁ%tldrﬁ oneitaeat s a
r.anmustin hat e;

pron B TSP Sico BRRLTELD 050 BERSBER posi de:

Anti biotics; actinonycin D, daunonycin (rubidonycin),
The %ﬁﬁ %%F&tﬁal ﬁ(ebﬂ@é?ﬁdq ¢ a@uts&](ﬁ&glaoﬁlﬁtajr{sqgfhlépérﬁé:umt of an

cin (mthr
activy aempw\/@r ﬁwmatEﬁQ'y%@OOSL'DGQD@QSagﬁ? ﬁa@@ommamactlve

com;%uﬁb QgHigAk eﬁ@cf’tlpé)\fb‘i rdREihg 56h8 dediet MdrasRc Bk @omhlendurate
erentiation Agents; retinoic acid

with aé%SQ%%qglw%@ef‘tﬁ&g Yensi tizers;,

The term “adjunct” as used herein relates to the use of active compounds in conjunction with
known therapeutic means. Such means include cytotoxic regimes of drugs and/or ionising
radiation as used in the treatment of different cancer types. Examples of adjunct anti-cancer
agents that could be combined with compounds from the invention include, but are not
limited to, the following: alkylating agents: nitrogen mustards, mechlorethamine,
cyclophosphamide, ifosfamide, melphalan, chlorambucil: Nitrosoureas: carmustine (BCNU),
lomustine (CCNU), semustine (methyl-CCNU), ethylenimine/methylmelamine,
thriethylenemelamine (TEM), triethylene thiophosphoramide (thiotepa), hexamethylmelamine
(HMM, altretamine): Alky! sufonates; busulfan; Triazines, dacarbazine (DTIC):

Antimetabolites; folic acid analogs, methotrexate, trimetrexate, pyrimidine analogs, 5-
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met roni dazol e, m soni dazol e, desnet hyl m soni dazol e,
pi noni dazol e, etani dazol e, ninorazole, RSU 1069, EQ9,
WeB@h4%4081 SRA233, ni coti nam de, 5-bronpdeozyur PAT/GB200/001369

i ododeoxyuri di ne, bronodeoxycytidine: Platinium
coordi nati on conpl exes; cisplatin, carboplatin:
Ant hr acenedi one; mitoxantrgpe, AN Substituted urea,
hydr oxyurea; Methyl hydrazine derivati ves,

fluoroyragi ﬁ!}ﬂrfh@ﬂ@?(wﬁdrﬁléy mmybm@m@ambamhn"@s'dAdA\r@ﬁocmrabm@)L 5-

azacPiHiHy, Q%S@lﬂﬁoroﬂ'@&(?éyﬂﬁiﬁe (FanHe a%s 6%%%3&1% R Hlog&anine,

tOkI nes; Interferon , I nter nes

azaﬂmﬂﬂmar% ﬁgewcgiogny%@éﬁfeatam ieB 9@%@@%@@9@%@%\)
fludamb&@mhbémt@Q%W&Udéﬁbﬁiﬁnﬁsm@@)@ﬁﬁh@32598/5?) Topmsomerase I

oo LS B P 0RERLL o M D AYRL OSSR e

paclitazelt dne allkedeids gmhisstindi (FLBY Vistidtibe strmoadibingtTaystgte™ (docetaxel),

éstra g{ r%gg%ténﬁ%gg%( grh b%tﬁ eé%gjtodgpﬁ‘gﬁ&%ﬁrps’ e{osgqa(ei tce%?p.oside'
Antibjqtige epteemiein Redaugpamyein énbidomygin)i dexdrubim@dridryeiram de,

mitox3RRSHE {daRRidin, rb?éoﬁﬁ'/@lhé‘ nglBé?'Fl |ﬂ%ﬁ9§ mi o@r&@fn(& |49 8inomycin:

Nonst er oi dal anti androgens, utamd

Enzymes; ispsraraginagediNAsayiviielagical rqspeﬂ%%%erﬁ rMerereeeipha, IL-2,

G- ommcsfh Blﬁ’@féhﬁﬁlﬂ)h Aganevetitdic @é‘@udzrﬂ@ﬁve@mé&@se‘h@iﬂmynds
ar e a ancer tﬁ ents, or | F%UnC or treaﬁl ng
<y f

metrdiczdle o B ot A e TiBeioneg ey Qe 'y
nimoedable, RSUd@S@rE@Q]@B/MchSIMM niodtinamdcn Blibekat el copyupiding,cs-

lodoJero%ﬁ}nﬁln?t ﬁr@%%g%%%/tlﬁﬂgdﬂgfé gﬂ%g%rfiﬂgﬁ/onp%ye&?é 3] 38%% |

Carb%ﬁi@eﬁﬁthra@@mﬂme miiexagirenen AQ4N; SHbsEdtet wred, hwgoware@er
Meth§|ﬁ%rbznﬁ@ﬁén\)aﬁ\7& ﬂ@ﬁlﬁﬁ}flhydgﬁﬁkr QUM BREABRLinE AdRHocorbe!

cancer, col on cancer,” breast carinom, aovarl an

SUPPEESF RTINSO LRDS: armiRealytethimidy:iCytnkifles dRRERIPN (¢iBy Wk

mterlé@ﬁﬁ;&’fo,rmkrhéﬁ’rﬁw MEYoRikts; &dr@dﬁ;ﬁﬁlc@ﬁé\@ﬂélanﬂ@&ﬂétgQﬁ'ednlsone and
ost eos oma

oo e el nba e TRREIR BSRAT: GisbaprogerPoney
caprdzte, mesiad>eydrogiestelond moajath umegastroll dcetates dEstragenk Ldigthyistilbestrol,
ethyr&/@é&(aﬂb?%@ﬁ\’dlém% A(]h&‘l"ljoyg”l lﬂa\gﬁoxﬁ:i“er‘?l P%ndpo%rwaﬁé ’tes‘f%jqulqe[ proglonate,
fluoxw@m@ryn@/p@ﬁmlgnts Antlandrogens fﬁjtamlde gonadotropin-releasing hormone
analogs, leuprolide; Nonsteroidal antiandrogens, flutamide; EGFR inhibitors, VEGF

inhibitors; Proteasome inhibitors.

Cancer

The present invention provides active compounds which are anticancer agents or adjuncts
for treating cancer. One of ordinary skill in the art is readily able to determine whether or
not a candidate compound treats a cancerous condition for any particular cell type, either
a]one or in combination.

Examples of cancers include, but are not limited to, lung cancer, small cell lung cancer,
gastrointestinal cancer, bowel cancer, colon cancer, breast carinoma, ovarian carcinoma,
prostate cancer, testicular cancer, liver cancer, kidney cancer, bladder cancer, pancreas

cancer, brain cancer, sarcoma, osteosarcoma, Kaposi's sarcoma, melanoma and leukemias.
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bl adder, pancreas, brain, and skin. The anti cancer
treatnent defined herei nbefore may be applied as a
weabm/yost apy or may involve, in addition to tReT/GB2006/001369
conpound of the invention, conventional surgery or
radi ot herapy or chenot herapy. Such chenot herapy may
i ncl ude one or nore of theggoll ow ng categories of
anti-tunour agents:- (i) other
antiproliferative/antineoplastic drugs and
e ,
Any tg;?é‘rﬁl* JégHaa?@)é tFeQ%Hgﬂéla%ﬁ? bbﬁ?@llmlgb)?gﬁg'l gag’t%flqgﬁﬂé{l (including,
e.g., el Rl hﬁeasé Gl L) 02 |°Na“%y€'{°§§§%§¥ﬁﬁéhﬁméc) kifnaydteaal),
bladd8¥JafErdas, BRAiR EMdaRin, chl or anbuci |, busul phan,
t enozol ani de ‘and ni trosour eas); anti net abol i t es (for
exanpl e gentitabi ne and antifol ates such as
The drtiancyp triehtimeht defhedinkeitbefdraimap Ué applied a8 c sto@gaér‘dby or may

mvol{z}ea d1t ac}dr t%x ef‘g She con{%gijrqoe ())(fﬁfhe iny Cr%‘ O(‘to \?en‘rf\% aq sﬂr%%a/ r%lr%da or%l(wjerapy or

I CS
chenamanara/c )SGJICh negmothkrapythel inelude ane bi woneyad ithe, following categories of

antn-ﬂ%[{?ﬁé&% &i.n, daunonycin, epirubicin, idarubicin,
nyci n- C, dactlnony0|n and n1thranyC|n)

() arﬂth%a{nmrpkferéaéq{@@'n(ema?st'éx*&reﬁ|a@d gomeiRatiang nespaisas ysra in

medlh‘éll'd)ﬁ&é@éy' B§sh a8 AMBABE bHshis (‘fd)ﬁéiﬁﬁbl@&nﬁléimv b%hEl%hrbchQ)oplatm
X0l nd tax ase

axoids |like t
v fiarbRr Bees LR S TaREr AR ShorRTL G Slpas: REnamise
and @pogoactap)) yhiimdtabolites (far keaneile peaciteinardd batfopesisdeh as

ﬂuortgbrﬁﬁﬁr{aegﬁke %‘ﬂB%SFé%Pa%ﬂ%g&éﬁPéltﬂFeQ?& Inpe)thotl(eI((?t)e cytosme
arabinasidexiahe hydrbwuvﬁét arditumout antiivtiteier, exambbﬁnﬂwmclmes Ilke
adrlaq{yellno?ﬁégrﬁﬁ:?n @Bgorhﬂglﬂxd/% ﬁ@lﬂ?/oln %Eﬁu@&%@é?@ﬂ@érﬁ%mycm -C,

1 cal utam de! ut am | 'ut am
dact'a‘ypvqm FbRhraeeiag éﬁ't'm'LOFlRPB%ﬁft dgspaple visicaalriqids like

vincragsy) 'vﬁb%st(rfeOMn&és%@érﬁi W@Blﬁé bRd tak&HP iR 18kdl AndBslotere and

pololgrlé%?r %‘g_,t)lto Sﬁr%’ﬁ‘ﬁ o o eﬁgﬁséb I'tla}%s qurgg.laugglgﬁ%lpgd%gwyllotoxms like

etop@srwasdrrddémbwdd ehfsedr%etOpMetaza)ide:aamtbtlmceﬁest ane) and
. 1 nhi bitars
(ii)

rthai e B oA TEHERSaR ] B PR Rh Sl )
torerifgnie biatozifenel dno@xder(e&r@hdadnxyfeae;mantlandrogens (for example
bicalutamide, flutamide, nilutamide and cyproterone acetate), LHRH antagonists or LHRH
agonists (for example goserelin, leuprorelin and buserelin), progestogens (for example
megestrol acetate), aromatase inhibitors (for example as anastrozole, letrozole, vorazole
and exemestane) and inhibitors of 5*-reductase such as finasteride;

(iii) anti-invasion agents (for example c-Src kinase family inhibitors like 4-(6-chloro-2,3-
methylenedioxyanilino)-7-[2-(4-methylpiperazin-1-yl)ethoxy]-5-tetrahydropyran-4-
yloxyquinazoline (AZD0530; International Patent Application WO 01/94341) and N-(2-chloro-
6-methylphenyl)-2-{6-[4-(2-hydroxyethyl)piperazin-1-yl]-2-methylpyrimidin-4-
ylamino}thiazole-5-carboxamide (dasatinib, BMS-354825; J. Med. Chem., 2004, 47, 6658-
6661), and metalloproteinase inhibitors like marimastat, inhibitors of urokinase plasminogen
activator receptor function or antibodies to Heparanase);

(iv)  inhibitors of growth factor function: for example such inhibitors include growth factor

antibodies and growth factor receptor antibodies (for example the anti erbB2 antibody
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met hyl enedi oxyani | i no) - 7-[ 2- (4- et hyl pi perazi n-1-yl) et
hoxy] - 5-t et rahydr opyr an- 4- yl oxyqui nazol i ne ( AZD0530;
woOno@rmgasi onal Patent Applicati on WO 01/ 94341) pamesB2006/001369

N- (2- chl or o- _ _

6- met hyl phenyl ) - 2- { 6- [ 4- (2- hydr oxyet hyl ) pi per azi n- 1-yl
]-2-met hyl pyrimdin-4- ylamyno}thi azol e~5- car boxam de
(dasatini b, BM5-354825; J. Med. Chem, 2004, 47, 6658-

trastgzygep, [Herqeptingl, 19 airPieR Aathedy nanitomuoey, theleeti erbB1 antibody

cetuXimbb (st c22518hd bﬁ)o{;r%wﬂ'f fabtbPé JPARR fﬁt(ﬁ'%‘&éﬂﬁﬁ @htibodies
aCt|Vgﬁ0r rgchV? UnCt|0n or —anti1 bodi es

disclpgad-y TeNRIBin @?C@'osv/hgfrWIﬁgy 2005 Vol. 54, pp11-29);
suchfxmrrmtormso iheltdeetyragiletkirid6 Mhibitbisbiot 8XztnpldBhibiéts 8f AWlBidermal

grow{hafggtgrr fg % f%) ?eg%ar%@?a%gﬁg fqr%%(t%ygﬂgﬁé E%%zﬁhlg%ors such as
N-(3-ghipiobtiyaroriesnyl - THmebh dxivks- (Gemrpmfrmprbh@(ymtriazﬁm?amme
gefltﬁ'm 'qug pl@ fBE W&@g% me%&?%tg na%¥lbn-4 8Pﬁ|ne

na
(erloé]?lb\lﬁ(ﬁlﬂ 7 Acgre-catiapider fﬂwh|Qi@r&rfb@m@hwl)5s@dﬂ@yh8meprnpoxy)

qume&blnﬂh—anﬂé (UI 66d3 ré’rHB@W%élrﬂa I@%Q ||%ﬂ¥t6%%%@ﬁ59la?9tg’ub 28 ors of

? %ﬂ such inhibitors also I nc

the g wo@ﬁﬁagter ity BB 1oES Offe Plateletreror aFVED fastos fasply
suchtals émariit @hiisitbrs gt séﬁrﬁltﬁ@@hlﬂé Igf"ltaéﬁs| (Sor @i&ﬁpl@R@EVR'aﬁs@gﬁﬁg
{5l 4 b SR e AT by S oAbl el (AP AB PO
mhlbytcuggf(ge)lqmnﬁlalzg)lhrqugh-l\dﬁﬁ aed/¢rgfedTi kinasieb, mii[lﬁi‘fbﬁé%&’)the hepatocyte
growM‘ fgg’tmeltaw lﬁhﬁﬂlyl o}s g%éj @7%{% tﬁtg hRﬁWl%E&)Qéry n%Hllmn Ze%lrolvﬂh

-4-am ne

factog kﬁ@ﬁ?l”ﬁt‘?lt‘éré - Pra. kmrsgmtubatonm @oewmﬁzm 1624 BHABIISBOVX-680,

MLNSGHa! RPS’B(MP%‘BUMPQZ@ |v>@52"emib A&36430) ;9(§%)Ciln @%&ﬁaent kinase
nase inhibitors such as a ati

si ne
'”h'blt%ﬁﬂﬁhtac?r@@ aRdir GHALINBEYRTE gr owt h fact or famly,
(v) i rdntlbmgmigewcofgehtb%u@{ ad Bbed whiet invid tfﬂiéﬁ%ﬁ of @8dclfar endothelial

orowt St 515 b B el o el Fortupsiagantioocy

bevasizvgn@b (AvagfinThandVEGF sempton tyarssllfeaﬂmeyihllﬁtba;gﬁmﬁle Baa8e4-bromo-2-
f

oL o P4 AT SRR 05200, e

W'th"kv\é%%%%% hHr(Bifueios2- @ﬁtfwh“éiOh@wlamcﬁyme’thgxxewmpsfraxbd|orl -

ylprob@mdu%az@mblmzmm1bEié?ﬁﬁe 2@<5Jlmtr'ﬁh W@oﬂﬁ‘iﬁ'z‘?'\la%f ahib (FPR787:

factor) kinase

WO %ﬁ?egﬁhwgswﬁéﬁ% S&nwr‘ﬁa@@ @H‘ﬂ?% f §PEPQYNGE sesheRshesegizsiosed
in |nta:aatlorﬁi—ﬁaera&&pnd&(oﬁs%w,ogwmg)éWo 87 68033ViEA3 b7/3M5825hd WO

98/1 3\%21 %%g c@n’}l[%u%s% ?w%r y otr? r(r:T|1e|c arﬂse 3 greeqtamip()lleqi%gr%ide, inhibitors
of integrin avb3 function and angiostatin)};

(vi)  vascular damaging agents such as Combretastatin A4 and compounds disclosed in
International Patent Applications WO 99/02166, WO 00/40529, WO 00/41669,

WO 01/92224, WO 02/04434 and WO 02/08213;

(vii)  antisense therapies, for example those which are directed to the targets listed above,\
such as ISIS 2503, an anti-ras antisense;

(vii)  gene therapy approaches, including for example approaches to replace aberrant
genes such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene directed enzyme

pro drug therapy) approaches such as those using cytosine deaminase, thymidine kinase or
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i nhibitors such as CDK2 and/or CDK4 inhibitors; (v)
ant i angi ogeni ¢ agents such as those which inhibit the
wehimabssof vascul ar endot helial growth factorPCITiGB2006/001369
exanpl e the anti vascul ar endothelial cell growth
factor anti body bevaci zumab (AvastinT) and VEGF
receptor tyrosine kinase inmgibitors such as
4- (4-Dbrono- 2-
a bagtenigh narAdurtasy ewzymetand epprrpaghesieinaidapé patientfiolerancy taret h
chen@fﬂ@rézk%) S35@bthB@pl SiBHEMulfFIREPESstandl deRb thel¥By; and

(ix) 4- '(nmwti@f&wpﬁ@@ﬁm REIBYng oy P¥arYhle 6% Mike RO -vivo(EpPippEhes to
incre@bd tﬂ\bﬁnﬂtruné@dhfcﬂpﬁﬂb’a)tlﬁhﬂtﬂtﬁﬁél@ﬂdelf@ SGM?S %a?%{/e\(c)@?ﬁﬂs/ SEH (g/ tokfHas

vVa
suoh s el 'rt*%ff?H% HArgre %Qe &JWH??%%H‘W

appreaches isdecthase I'I'a&ﬂ!dnergy,lapbn@edmsl usl’rr@ltraF?a’beth immune cells such as

cro P T8 38a0:  V LR s
and aRPEPRENPS HENg #rt idielyawminébddiasoni de, | nh| b| tors of
integrin avb3 function and angiostatin)]; (vi)

vascul ar damagi ng agents such as Conbretastatin A4 and
AdmMigsHBRihds di scl osed in I nternational Patent

The AQipE bgrngﬁialV%rgg}arg%&%%fb@&gw}ﬁ&lw Adptiing e &?bé&?ﬁ&un@@iay

an i) .antisense
be aqIHBREEFLLS o TUBIEok AT oM e QAL Gl oo
systangicajigt [geripherbibdoradh theesite tiddsirad attBinSn26di8g batmoalivhitedrta,soral
(e.g. ?gﬁr{g%gﬁﬁ\‘gltoyglgél Ighcl,lu@ﬁdgg gﬁh@%@&@@@r&%@é&d“ {JIaF %ﬁkééglaﬂg

oach ore errant denes
sublla@uaé)b@vlmamry&s tzyrm@wpnanmsmm taraBRGND, e@DEPa?arosol e.g.

thro@gmtﬂbﬁrﬁﬁéﬁ%c@i‘%Bﬁalpb&e%% oIEERABN) b@ﬂj%ﬁ%c h‘l%l%dlng

such as thOSG usi ng cytosi ne deanlnase
subcyianerus: Hiradesaat: dftraguseylar, |5F%\@Ue§sa§gra@ﬁ9r%ént@qardlac intrathecal,

intragiii], ORedtapsUler, sUbGhRARE, nﬁt&idrlﬁt@t ifti@bEHteme it@tracheal,

A T

exanaq:b@rsohmouslmotmtdamgscﬁkarlyexarrpl e ex vivo and in vivo
approaches to increase the i munogenicity of patient
tumour cells, such as transfection with cytokines such

The subjechmey be @idukargotei an aimal R vertabraie agimah @ roaymel, a rodent (e.g. a

quindBRGH OPRARSRC 8k &NY mdlisdTlhatdd8.of 80idRSe), canine (e.g. a dog), feline
(e.g. a cat), equine (e.g. a horse), a primate, simian (e.g. a monkey or ape), a monkey (e.g.

marmoset, baboon), an ape (e.g. gorilla, chimpanzee, 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,
or other materials well known to those skilled in the art and optionally other therapeutic or

prophyiactic agents.
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approaches to decrease T cell anergy, approaches using
transfected i mmune cells such as cytokine transfected
wdeomriotasc cel | s, approaches using cytoki ne tragsiGBi®m01369
tumour cell lines and approaches using anti idiotypic
anti bodi es Adm ni stration The active conpound or
phar maceuti cal conpositionasgonprising the active
conmpound nmay be administered to a subject by any
Thusg thewpeesieahinvenyon &irther pravied paraedeyiical aprapdsitions, as defined above,
and @Mtﬁb@é"&f@\%l&d@’ a ﬂ?efrhweaﬁfn@él c¥mPésithh cbnﬁr@ihé §dr9|fx|n8 %ﬂegﬁ%ne

i nclu but not limted to,
active ﬁﬂagwns n3s d%f'aﬁﬁi é%vae( fogethewike. 3 ey a'f@a@ﬁ%'pa”y acooptable

carriergtexaipRas]| bufees) ladfuvarkislGtdliliser@N6F iR ImdieHAR, hs d PRI YR ¥in.
(e.g. by inhalation or i nsuf fl ati on t her apy usi ng,

e.g. an aerosol, e.g. through nouth or nose); rectal;
The teeny 'rh@lmageaticatiy eceepiabled as exahEran pbryalhm]'oemtripounds materials,

comdo‘gﬁlesd 'aH@/oﬁ&&%H& ey lt}\ﬁnch r\Aﬁtﬂ?‘lrﬂK@gco E% goau%%ed dica ejg%qement

I ntravenous traar erla acar |ac Fntr
suitaplg ferasspimeantact with thedissugsa a sslmmtaﬁ@smtman) wthcpta@mmsmade

tOXlCi't)ntrﬁt@ﬁ’@‘r bﬂ&?l@%spoh% roﬁBt'h@Pﬂ?@lﬂém o® B IchH, %minen%urate with a

aart) subar achnoi d, and |ntrasterna
reasq {ea{)ﬁpefaglsgrqﬁlgpglac F%F'ere%ﬂﬂﬁr@- et%@wbgla%g@ﬁ?pt@tple in the
sense bf e iSengatibleywith The othlihGedienB Yt iBe f@dmaidkak.yot e, an
animal, a vertebrate animal, a mammal, a rodent (e.qg.

a guinea pig, a hanster, a rat, a nouse), nurine (e.g.
SUitaalemacr'BeQ exgpinntacet¢.euag bedouwhdg) stafidzrd plaaar(necthlcal texas, Yor

n%é“?%%l%;?orgs Pl;?grn‘ngﬁétﬁllzgl ﬁ:g@&ﬁi étﬁ edl?tloFTI I\?Qckblﬁ%)gshlrfg Company,

Eaﬂ@pga(éga) gorilla, chinpanzee, orang utan, gi bbon), or
a human. Formul ations Wiile it is possible for the
ctive conpound to be adm ni stered al one,

The {imayilions eV g yrrissgh be Piesa@e%mwardmdw%amd may be prepared
by argangthedstwalrkno@n ¢n the GFTBA bRdrimaBy. SWBRPRétBodRIn@ldd tﬁ@gttep ene
o a5 SO I PSR SR HFE St Al S v
accessinuvanetientse Xt ggiegalt the falinbilatortssare picphred by ublidringr and intimately
bringﬁltg%l&.b la.éscb%ra%ion eSREV @otrﬁp\é%ﬁd w|tllrI Mdl&@éﬁlgfs or finely divided solid

carriers or both, and then if necessary shaping the product.

Formulations may be in the form of liquids, solutions, suspensions, emulsions, elixirs,
syrups, tablets, losenges, granules, powders, capsules, cachets, pills, ampoules,
suppositories, pessaries, ointments, gels, pastes, creams, sprays, mists, foams, lotions, oils,
boluses, electuaries, or aeroso!s.

Formulations suitable for oral administration (e.g. by ingestion) may be presented as discrete
units such as capsules, cachets or tablets, each containing a predetermined amount of the
active compound; as a powder or granules; as a solution or suspension in an aqueous or
non-aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-oil liquid emulsion; as
a bolus; as an electuary; or as a paste.



10

15

20

25

30

35

or other materials well known to those skilled in the
art and optionally other therapeutic or prophylactic
wagersi19908hus, the present invention further preeTaB006/001369

phar maceuti cal conpositions, as defined above, and
nmet hods of maki ng a pharmaceutical conposition
conprising adm xing at |east one active conpound, as
defi ned above, together with one or nore

A taligt amayeeardedy dopvertiorgd tnesine, ec@r eanenressicaar inmiuirgs pptionally with

one (g‘lsﬁlcgr@ beces@8l, 'e?hts.s(t_%_ ebr]tegs?e%rtabl?]tg Fnr?gtbla%rreﬂgégt%qet;y} @Hn?pressing

' s descr| bed nerein. Lerm arnmaceut |
in a yifeRipmashiae theactiveeprraust in pBee-BawiRg fosm seepembeyder or
granﬂ@é,%rp{i&{taﬁy rr@iéﬂmi’tﬁ'ohb @F‘%}pr@ﬁlﬁdégé (é?éé%)gglﬁorfe‘?ggigtrirﬁé}‘%tb%, sorbitol,
are, within e scope of soun edi u t, ,
trag%a?tbJMdEJWPpﬂ@aﬁw'ﬁ%ﬁwﬂ%eabfﬁ'ewO(rﬁ‘ﬁtqﬁ*& loids 5o gnicigorystaline
cellubed)] catztund iexdgogeh wivesphate) ibigisante X€.§ SBagRsiumXdt€dratg, talc, silica);
or

atiinlelgAsh TP B SRR SRRl Pl Bisa SR8 Foctum
carb@ymethivt ¢alliloke)r sitriage-agtivelvr dispersiap or eriting Bgatts (esd. sodinmsduryl
" accantabl ot in - ¢ s :

s SRARARERN OB arh [, HiEo5RORE R, pRFIop R OTBEL
sorbiggridh pYleuidasttablategnayeiecnpdahit woulding in aaiitable nfashing a mixture of
the pdiva&rdaempoLadTRGShdL@ith AreRbS liqi@dilueX@ Mk ablets may optionally

Rem ngt on''s Pharmaceutical Sciences, 18th edition,
be cq3i ST HGHEH 2R AGY 5 iy aAte SRR Provide slopgironiplied rélease of
the alctivemohgoliehtberaiyusiay) e rixenple yhydeoxpsre pembd dehulody if\ Ivarying

] r epar any nmethods wel. ,

prop S8 ISR ASHTRN relfedbIATY. “Lon RBY RBRDIRERS Hiucen
an erfergeagting ité prgiidg rélease impartcofdte @ otheethao thevetornastpound

wWith the carrier which constitutes one or nore

accessory ingredients. In general, the formul ations

Formygadiops @ffable doriopica peminiAtrptiaig-o Hensdarrealyintmnang)i erylarhuscal,
and &550ftiad P belibenutéd ¥Eak SNPRIANErabint, BuddeASibA, 160! b&lder,
or finely divided solid carriers or both, and then if
solutipacRast gely SRTR% AL RECH rIIRTATV el & IR Uidtiop MeaY RnRpee f Rateh
or a tressifigsuth ek al dagdagisor asinksivd Kaser iIRPRQRASH GRB active compounds
Lsions,. el ixis rups, .tablets, |osenges,
and gr'aﬂéa'yé’g,g Ob%m eerxém,%iecng%%ru#ﬂ%%n,ts'cachet s, pills, anpoules,
suppositories, pessaries, ointnents, gels, pastes,

FornfAtiBAS suitiPIE 3 Sopitd! 88Rinish3AHin thedhbRR fheludk Ikenges comprising the

active compound in a flavoured basis, usually sucrose and acacia or tragacanth; pastilles
comprising the active compound in an inert basis such as gelatin and glycerin, or sucrose

and acacia; and mouthwashes comprising the active compound in a suitable liquid carrier.

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

Formulations suitable for nasal administration, wherein the carrier is a solid, include a coarse
powder having a particle size, for example, in the range of about 20 to about 500 microns
which is administered in the manner in which snuff is taken, i.e. by rapid inhalation through

the nasal passage from a container of the powder held close up to the nose. Suitable
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bol uses, el ectuaries, or aerosols. Formnulations
suitable for oral adm nistration (e.g. by ingestion)
woayochiedgst esent ed as di screte units such as capeu&msmmmaw69
cachets or tablets, each containing a predeterni ned
amount of the active conpound; as a powder or
granul es; as a solution or gguspension in an aqueous or
non-aqueous liquid; or as an oil-in-water |iquid
formigaipns wharet tha carieels 2iliquidifer administeationras, foraxamate, sasal spray,
nasahﬂbbbs or B aéBs &t Binikdhlon 1 neBllisdr, ﬁ‘ﬁ&ﬁo% fub &R & hoiEutiRs of
conventional neans, e.g., conpression or
theaﬂﬁ@ﬁ@ﬂ%@”m%ptlonally with one or nore accessory
i ngredi ents. Conpressed tablets may be prepared by

o R BRI e P RS GRS Sl
sprayofpanm e megssyrisedpadk, \mlmhheom&e ad e sitaitde piopeliant s(eh .
dlchlﬂ'gglht%?gﬁlethgﬁ% %dhﬁfy?f% an§e§ gﬂoﬁc@ htraﬁuo?geem ft Qarb?n dioxide,

r OXypr opy 0 &rs or it uen
OFOW%SQ'tablea@ﬁS%e mi crocryst alline cellulose, calcium
hydr ogen phosphate) Iubricants (e.g. magnesi um
arate, talc, sili sintegrants (e. sodi um
F°”“§{a RSUiRbe fr dgrical e?r6'§§frﬁff%w&jfhﬁéw instsle 05%6@@8 | G and
emulsions. uNh@rafohﬁmyﬁElimaﬂ oiteent) tiesstive Sohpaee 'r'r&@tdpﬂ&na‘m] be

emp|03(ﬁdp“%{ esltﬂg r%ﬁé%é?% gltagas Eutgssccté 81%%? HI umAIterna¥ver, the active
compouhgaimex b émmnolated,in @ ceeayn wih dry(dhoav\gd&ﬂ'mm*t iegses tfrdakieed, the

aque@i‘}g ;gr)a{gie Igpﬁﬁle%ﬁé%n{ Qe@e%a}tlmdeb fb ?ﬁ'ﬂﬁp!gw& L déjdoﬂ%d P W§N ofa

e mc ure o0
polyhyém‘s@@’f@dj . e algahql haying woprinepre] hvcu@rvﬂ grourbﬁesucatasar@ylene

glycomi))bta‘ﬁEI’I' 33&6‘ anB! %Gﬁ‘ﬁtgldgl%erec‘l GRH %glyétﬂgeﬁ@gly&@ and m ixtures
ate SO as tO provi de slow of contr©o ease
there8€ 'I{I}léé

oRjeq! fQi@“l?B?ﬁ?dU%detSH%*P'lélfﬁ'“d% PifgmPPHd v@%wf@nces

absoipyioli OMWeOPl}dn@ﬁHﬁyéctlﬁéébdnhﬁduﬁ@ tH réhg\h?ﬁé’ g olStRGIQILEtB Sreas.
[e ease IO

r.QVi el Tabl et s
et O b RGPl b e bR eefvdlpiRghargited
analqgues:i de rel ease in parts of the gut other than the

stomach. Fornul ations suitable for topica
adm nistration (e.g. transdermal, intranasal, ocular,
Whemn{pepaiptedas@ tapipd! |eﬁ1gll§&1n) therejly plaseanandptoraly semarise merely an

emulélflé}t(&ﬁ@ﬁmsﬁn%@vmas SH %%Tb%hg Mor i rﬁ’é)} &ﬁ‘n&n@@é’\g Bixturs O Httlée%'ﬂ one
aer osol , or ternatively,

oi'l
emul?@qrﬂﬂqheﬁ f@t)w aﬁlﬁ%ﬂ OEWHB ppth@ at %S@rpll Preferably, a hydrophilic emuIS|f|er

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-called emulsifying ointment base which forms the oily dispersed phase of the cream
formulations.

Suitable emulgents and emulsion stabilisers include Tween 60, Span 80, cetostearyl alcohol,
myristyl alcohol, glyceryl monostearate and sodium lauryl sulphate. The choice of suitable
oils or fats for the formulation is based on achieving the desired cosmetic properties, since
the solubility of the active compound in most oils likely to be used in pharmaceutical

emulsion formulations may be very low. Thus the cream should preferably be a non-greasy,
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or a dressing such as a bandage or adhesive pl aster
i npregnated with active conpounds and optionally one
wonomsngsexci pi ents or diluents. Fornul ati ons BaTGH2D®/001369

for topical administration in the nouth include

| osenges conprising the active conpound in a flavoured

basi s, usually sucrose andggcacia or tragacanth;

pastllles conprising the active conmpound in an inert
non-giaiging agd waskapleyeriodudt with sditapleyepsistencyoo asoid exkegainah tubes or
otheXSoRfdirdrs. 3@% g’ﬂ%l& B%éﬁb%%hﬁﬂ”ﬂ%hos IOPgIb%QS aRGildstfs %RE%Q%Pd

in a suitabl I carri er. orrrualossu
isoagippte, t*%?ﬁ?%f’rte%rah Hrogylﬁ%& glael digstenel cegenuafaliy aride isrdeopel e
myrliﬂétép&cwwabé s dpRshy RS ¥Ate AP SEARL, S-tyFRQ1\W&fhiRke or a blend

suitabl e c i'lal |’y an aqueous
o bR L i O Shn of eSiaB L GG v Eeh et e s ooy -
prefeimed ealae&aledesnmy%maéd alone whiec@nbinstion depéridi®f orl the Properties
requ ? i nclude a coarse powder having a particle size,
or exanple in the range of about 20 to about 500
m crons which is adm nistered in the manner in which

AlterSatvE(l, High Fn@iﬁﬁ@ Poﬂnt BidsYich aPiAid %aﬁéefﬁrg%nm%%piaﬁg :Baialﬂ’ﬁ‘l or

nasa assa roma contai ner (
otheraigera! ¢js cp h@e%ose. Sui t abl ef or mul ati ons wherein the
carrier isaliquidfor adm'nistration as, for

oSSR S8 o0 B PIE o BBt he S5 g o

suitable lbase comgprisingt foe ezarbple,cocanmdenet. a falicyiateat i ons

suitable for adm nistration by inhalation include

those presented as an aerosol spray froma pressurised
Formylggirns saiitelple fareragisal agiministeatipn miel be prespetet an bessaities; tamspons,

crear% @é|soﬁ&@é§‘ ks8R béfh?@&mutaﬁlbrg‘éoﬂ[éﬂ'\‘l*djlﬂr gmﬁgrh%ncﬁe ﬁctlve

di choro-tetrafl uoroefhane, carb i"oxXi

comRayNg. SHFR CYHYESS AFpKnANNdR fherrst te bpeapceTiater t opi cal

adm ni stration via the skin include ointnments, creans,
S e T R PRCIRL Gt
subcatapenuaf ihframgsootar antvm/baasusmnslmﬂmldernml)ntm’laﬁé a@&®8s and non-
aqueé!zé gBtgﬁlE aﬁ‘g?#h-fwgest@ﬁl% |n\fect|8|9 ?(glgt%grg:gnﬁ becofn aﬁnnyntlac}x%gnts,
buffeds@§[e|sgrdgt|\¢eﬁestablllsers bacterlostats and solutes WhICh render the formulation
isotonic with the blood of the intended recipient; and aqueous and non-aqueous 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 Chloride Injection, Ringer's Solution, or Lactated Ringer's
Injection. Typically, the concentration of the active compound in the solution is from about 1
ng/ml to about 10 ug/ml, for example from about 10 ng/ml to about 1 uyg/ml. The
formulations may be presented in unit-dose or multi-dose sealed containers, for example,
ampoules and vials, and may be stored in a freeze-dried (lyophilised) condition requiring
only the addition of the sterile liquid carrier, for example water for injections, immediately
prior to use. Extemporaneous injection solutions and suspensions may be prepared from

sterile powders, granules, and tablets. Formulations may be in the form of liposomes or
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aqueous phase of the cream base may include, for
exanpl e, at |east about 30% w w of a pol yhydric
waloewhodosii . e., an al cohol having two or nore hguGBYd6/001369
groups such as propyl ene glycol, butane-1 ,3-diol,
manni tol, sorbitol, glycerol and pol yethyl ene glyco
and m xtures thereof. The ygpical fornulations may
desirably include a conmpound whi ch enhances absorption
othergpiciopadicylaleisysiems Whith ase tesigned daiseaet thetastvugpmpdued skblood
compbhefts BEbnAbi RSk @fyaaseas. Exanpl es of such dernal
penetration enhancers include dinethyl sul foxi de and
rel at ed anal ogues. When fornul ated as a topical
Dosagiul si on, the oin phase may optionally conprise

It willggr?éraﬁ)lpyecgga ?)k)ro atg tsegeelri 8@0&@%@%@&@% cc%‘npos tions
Comreﬁmgéfilefa‘icélvewmwptad$at or an 0|I or with both a fat and

can vy @drh pat%{ngfogf erlty ’De WQQRQ b;hﬂn‘l"al ggégl%?}'v&ﬂi ?Jneiraﬁ%nvolﬁe the

i ncl uded
balangingof e lavel 9féb¢napeéac bepgfit .agalaqst@oy peletratetetetious sidaeffedieof the

treatiehts offe @Pdseﬂtﬂﬁbe&tlérﬂt Thefoget her, the enul sifi er ( S)
nake up the so-

seloctid by Ikt WiESereaan citar iz EEBEY RUIKING, DKL T8 Gmied fo the

activiggnaf ttor pefriddulamake up t he so-cal l ed enul sifying oi nt nent

. d
com 38 0 SR 2t PRI Pl S8 e
compoupthithe duratipn ai haucratmerterth@Girugsp eom3linds, endet eateyials used in
com@rlléfleh‘ Qnd tI‘fB’{x}%t ¥k We&{hp %'o[}%@ng ﬁ@rfe\%l h {hogh(f grr cﬁtrgecﬁ%phlstory of

sodi um | aur |CcCe O
the pptignt. The ampeint PB‘?QWHO&W and fagitef sdeninisiratierhivid witimptelne at the

dlscréiﬂﬁldf 8@ ghOSiBEh,iahh C??@'n%ia‘ﬁy%the%g&ﬁ \Mhﬁe ?cpédhpéveucyc\él of

actiye co nost ol | be used in
conoilEaia At e T8I0 SHSYBS Fiea e s BRI e
subsfBhiies haindular dalptesibosiside-pffafter abl y be a

non- gr easy, non-stai ni ng and washabl e product wth

sui tabl e consistency to avoid | eakage fromtubes or
Admipistietiondm W ararebeseffestaddn ghe dere, tordinedusty ot irgermittemby (e-g. dr

d;vndé’d PR3k Gt pifc)ﬂna{%%t%hr%ls? Hﬁ‘&igﬂﬁutqhé 5&@% cﬂ%&’me’n? Olglg{h%gbs of

st earate, ene di ester of coconut
detergmnagsthe pp@BefEﬁg ye W@nssqrgtd@sag%ﬁ}aﬁmmlsé@tl@ aqeg@dir{@p\ym to those
of sklMH tl’ﬂstaﬂtaﬁd willayy with R lérhiation BSdabBE%by, R Flrbadefor e @

therapy %he 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 ug 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.

EXAMPLES
The following are examples are provided solely to illustrate the present invention and are not

intended to limit the scope of the invention, as described herein,
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of branched chain esters known as Crodanol CAP may be
used, the last three being preferred esters. These nay
woeoassieghsal one or in conbi nati on dependi ng on POE/GB2006/001369

properties required. Alternatively, high nelting point
lipids such as white soft paraffin and/or |iquid
paraffin or other mneral Q@ils can be used.
Formul ati ons suitable for rectal adm nistration nay be
presented as a suppository with a suitable base

Acro rising, for exanple, cocoa butter or a salicylate.
ormul ations suitable for vaginal adm nistration may

For cgaveniense iy chemisakuaiptiessare reprprsnted usingavel knejn abbreviations,

includifg betshot firBiddtBto OhethipIr(RN8), ey N2 hipRIpS! Pﬂtl%-ﬁfdﬁgl (IFfr‘ nbutyl

S TR e T

benzglBbabhghtliyd (naphy);, eretrexalMead)rethosy (FA0), 0andogl (Bz), BN acety! (Ac).
i njection, including cutaneous, subcutaneous,
i ntramuscul ar, intravenous and intradermal), include

For Caqmﬁéuﬁmeanwymblnma@ugmr@unmrememesqmsedogm ialldepwn

abbré&ifiohd Qndllmlr?goédt A6t I?r@tleﬁ'ﬁd Mitn Bl GO Yeth ?tPHg iso- propanol (i-

-oxi dants, buffe reservatives, sta

p
PFO@a@%‘wﬁ ey ketghe %M%K s@tlhart Fslisiim ether Exfiracefigacid (ACOH)
dichléromathaat (aethyissy cHibriieWDER) tiRiokRdzeett ffd (rRR), id&RABnamide

B B e R A

t hi ckeni ng agents, and |iposones or other

Geng}%,%@g%éhg@(gélg systens which are designed to target

onpoun bl ood conmponents or one or nore
Chergiegjamere muteliasp@ omthestidrietbChenicd Conipeny danedstss Siyothesis btd

and Ad?osSQFd'énchQFT&Hé‘%bi%Hﬁﬁc'Ul@LtHSjeTl*ﬁf’Q/bé‘ﬁém & dt'llgc?from ,

ection, Ringer's Solution, or Lactdted R nger
Sod'wﬂﬂ}iwppwonw Methanelypnd efnanelgyree Aishliedifiom raﬁgrteﬁ@me@me/ eDCM

was Mﬂfytd’ldlllatlbntdv@r ;ﬁ@hwdrwpérﬁoxfdeo Mceladvad dned 159 distMation over

om about, 10 n
calcifiBiiiah” AlRae s S usb R adrbh e aasolY BrLadkrue faves (4A
3-5 mmbeadi)sader nitmegeni AdbgiroscRIME dvas @btatried éom, Albigh in SureSeal ™

bottl«%)f( ngi.g{g?ﬁ %]I oer%d%P%ls\ﬁflagl)oﬁ ’ovgrgzg cmyhy%gai% téu% gtgreld%vgr
potassium hydrOX|de under nitrogen.

Thin layer chromatography (TLC), was performed using Merck silica gel 60F,s4 pre-coated
on aluminium sheets which were subsequently dried and visualised using either short wave
(254 nm) ultraviolet light or by treatment with either ninhydrin or sulphuric acid then vanillin.
‘Flash’ column chromatography was carried out at medium pressure using Davisil silica gel
(40-63 pm).

Melting points were determined using a Stuart Scientific SMP3 apparatus and are
uncorrected. 'H and ™C nuclear magnetic resonance (NMR) spectra were obtained using a
Bruker Spectrospin AC 300E spectrometer ("H 300 MHz or "*C 75 MHz) or a Bruker
Spectrospin AC 500E spectrometer ("H 500 MHz or **C 125 MHz). Chemical shifts are
reported in parts per million (3) downfield of teramethylsulfone using residual solvent peaks
as internal standards. Multiplicities are indicated by s (singlet), d (doublet), t (triplet), g
(quartet), m (multiplet), br (broad) or combinations thereof. LC/MS spectra were obtained

using a Micromass Platform instrument running in positive or negative ion electrospray
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only the addition of the sterile liquid carrier, for
exanple water for injections, imediately prior to
wagene/1Bxsenpor aneous i njection solutions and PCT/GB2006/001369

suspensi ons nmay be prepared fromsterile powders,
granul es, and tablets. Formulations may be in the form
of |iposones orother mcroparticul ate systenms which
are designed to target the active conpound to bl ood

mode oPgRaraiion svasrachigeedousingsr €1bHeaiems (50Do4% & ¢yen;I1Supeich Digsevery or

Wate?@@&rﬁﬁ\bﬁ‘})eaqldtar@ mmgféfd?&&ér%ﬁm&@éf&tﬁ@m ?B‘rmtctb% oa§ntd' {&hanol (10 -

npounds, and conpositions ¢ risin active
90%): dﬁrﬁeaﬂ@swerea?f:%ﬂdyanf% %‘ﬁTFi?QtFTéz%OPM m@mATR as a neat
samgigt erm ning the optimal dosage will generally involve
t he bal ancing of the |level of therapeutic benefit
against any risk or deleterious side effects of the
SynthesiabfiKay intefmédiatepr esent i nventi on. The sel ect ed

) THRFITAERlsuhlc SRPEAT SlpgnhibBhan AT L361 89°

particula sonpound, Qut e of adm ni tion, the
ti me o :Aﬁﬁkistra“[i e rate of n of the
conpﬂﬂgos e dura e treat 0 drugs,

conpounds, and/ or naterlals used in conblnatlon and
the age, sex, wejnght, cond|t|QpN.generaI "heal t h, nand

prior medical of the pat 3t . The 1;} nt _Lof
conpound_and adm ] wi || I mat ] y
be at the di ths NG al't hougt
generally the dosage Wl be tovachP%ve | ocal oTf

concentrations at'the site of action which achéeve the
desired effect w thout i¥y substantial harnful or
del eteri ous side-effed inistration in vivo can
be effected in one tose;X cd nuously or
intermttently (e.g. in divified Hoses at appropriate
interval s) throughout the cotrse of treatment. Methods
of determ ning the nost effecyive neans and dosage of
adninistration are wel | knéﬁﬁﬁro those of skill in the
art and wi vary with the fornulati on used for

(@) Q"}?@F%tﬁ‘yth’h‘é'%Ur pose of the
To a cooled (-78°C) solution of dibenzothiophene (20.8 g, 113 mmol) in anhydrous THF (400

ml) was added terf-butyl lithium (1.7 M in pentane; 100 ml, 170 mmol). The reaction mixture

was stirred at -78 °C for 1 hour and then allowed to warm to room temperature and stirred
like this for 16 hours. The mixture was then cooled to 0°C and ethylmagnesium bromide
(1M in THF; 170 ml, 170 mmol) added to the amber reaction mixture in a slow stream via
cannula. The reaction was again allowed to room temperature whereupon it was stirred like
this for 30 minutes. A reflux condenser was attached to the reaction vessel before oxygen
was bubbled through the solution for 40 minutes. The mixture was then stirred for a further 1
hour before carefully pouring onto crushed ice and acidifying to pH 3 with concentrated HCI.
The mixture was then extracted using ethyl acetate (3 x 80 ml). 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 MgSO,, filtered and

concentrated in vacuo and then recrystallised from ethanol:water (1:1) (250 ml) to give a buff
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t herapy, the target cell being treated, and the
subj ect being treated. Single or nmultiple
wadmieniosist at i ons can be carried out with the dee®dBvmlo01369

and pattern being selected by the treating physician.

In general, a suitable dose of the active conmpound is

in the range of about 100 ng to about 250 ng per

ki | ogram body wei ght of the subject per day. Were the
cologed pelid thed sporaranded iy thalitte compowt @11 .699636rang, reairet ne further
purifichtoR, miAVECAN® WP 2] 068 HaT, @d+is26A4 cul ated on the

basis of the parent conpound and so the actual weight

to be used is increased proportionately. EXAMPLES The

(b) 4fn@éth@@aid’®nadstﬁ/opbx@1mh,es are provided solely to
str an ar e, not nded

To a splufih rfBnt MBI RER! G 1 Wi B iricR BB o0 d i WS Saces
POWCl%erFDQ’QaSSGIITDWh@aﬁ)(’14C7drg{eﬁ6 &noey) am!nyetbylmdldzaem 43 ml, 71 mmol).

The e W§§ h&dt&d {5Rf Sf&gf &Iq'eg ﬁl&é”t%sw 16 %ﬂ Ps\’\q'he mixtu {ehwa?s then

d
COO|E(%;iefl\l{[I@ﬁ_%tﬁlyﬁ'Ql§gth CeHeB’} Qj‘:p‘ly |Th@ m@ujtmg ﬁlgggaﬁncgntmgd in vacuo
to gl\fé'am&l |resﬁdh%li9|at v&a%,rdlluiéuﬁﬂélcr(lérgh‘%thaﬂe p@}?)ﬁlﬂ érﬂﬂﬁé@hed with 1M

CyCQﬁgtU(%qﬁ bl'lr‘ﬁéﬁh)[ﬂﬂ§| la%%(g%ljlc amw@@m@ IVE'@ ng.qofﬂtyred and

NaOH
concéftta®d in hweamylgn\(e%zbuﬁ a@nsreaCstiyf thal &shespritled GO théams @@rﬁ&;und

an JB e b iy R B R 46 B T Rbt (R E o) RT=s.22
min, (Mthigatd.1 (MeOH), et hanol (EtOH), iso-propanol (i-
PrOH), nethyl ethyl ketone (MEK), ether or diethyl

ether (Et20), acetic acid (AcOH), dichl oronethane
(c) 4{MedhaxyiTertiieo- é’ﬁ?@?fqﬁd@OheDeM') trifluoroacetic acid (TFA),

4- Me@'\d%?—ﬁlbléhid?rﬁlﬂﬁi@ng &ii)(4- 20 @ ﬁﬁﬂo@%ro@s%@@m(gﬂf A ac&f&dalc:ld (60
di e hyI E‘m foxi Cener al Berl nent al

m) ot o LlinR s a@?e&fa@mw%ﬁw BT Bin & oo @ifesbion ensuring

that tﬁemmvyatudeaﬁ trashiktureyidthdesdesabbiel250d The lyeRoviE @pBhdich was
ientifi

f h (Sstilled.
strep o GO DS BTG A 5 B 0 S
for 1@nmutdSI ddtefyeltow saig vessirempvealdiyridirati@Chhd 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. (5.19 g, 97 %) m/z (LC-MS, ESP), RT=4.15 min, (M+H)=260.1

(d) 1-Nitro-dibenzothiophen-4-ol (iv)

Solid pyridine hydrochloride (1 kg, 8.7 mol) was added to 4-methoxy-1-nitro-
dibenzothiophene (iii)(35.44 g, 187 mmol) and the reaction mixted well before heating to
165°C with continuous stirring. The mixture was maintained like this for 8 hrs, cooled,
diluted with water (500 ml) and extracted into dichloromethane (3 x 200 ml). 3M sodium
hydroxide solution was added to the organic extract until a dark solid precipitated from the
solution. The filirate was removed and the liquor acidified to pH1 using concentrated HCI.
The resulting bright yellow solid that formed on acidification was then removed by filtration,
washed with water and dried to give the title compound that was suitably pure to be used
without any further purification. (35.44 g, 77%) m/z (LC-MS, ESP), RT=3.69 min,
(M+H)=246.2, (M-H)=244.1
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was dried by distillation over phosphorus pentoxi de.
Acetone was dried by distillation over cal cium
woydreiidens1 Al | sol vents not used i mmedi at el y wePeT&B20@®M01369

over nol ecul ar sieves (4A, 3-5 mm beads), under

nitrogen. Anhydrous DMF was obtained fromAldrich in
SureSeal (tm) bottles. Trietfayl am ne was dried by
distillation over cal cium hydride and stored over

pot assi um hydr oxi de, under nitrogen. Thin |ayer

(e) Tﬁﬂ&&m@%nkEE@%—nn‘P@&b@ﬁ{o‘Cﬁ%ﬁ%g 4;&2 bogr &ﬁr ck silica

pre-coated on al um nium sheets ich were

To agawgggge%wpe&spe @f ARifrogdi %%%Pﬁh%aeméwoh@v)(ﬁ 378e?2.8 pal) in
dnchlmmﬂ(aaazef?mm) wahtaaaw mbmylahﬁrw‘(b 20'm1 08640 BRbTWMch\Walidkd the

B Ry PR, R SR
anhyoidg (5nB5p’n|e§&Q® emid)ing dRepwisd fastdod Vvig ayr@@b G'H@rrﬁi@urﬁmas stirred

at th&@érﬁﬂ)é?&#%%rnm%%'hg tl'% tp%@@d%%?%&ésh&% %Iggt Iee ] was_ﬁ_‘og/ﬁa to

melt gnetthe ik emqﬁévsmg EigGln & 80 (MNIVRhe spmbltlethomenle layers were
then @RER{NIFED, ?‘%Ité}ﬁd %n@&&*&%ﬁtraﬁ@@ ﬁt\faeccl‘cpforb'{/'\@% r%%)gmbe‘g oil that was
or a Bruker

e'uteégfé%ig?@spa Aot ﬂ%%(oeﬁ o) it B¢ tile1 6B IENQinza wfitaliggure form

to belided Mitagut abi enthedurifibdtioh S(8B0gy, DSRPYY Rk ILC-N8T ESPPRT=4.40
| i on. gd) downfi el d of teranethylsulfone usi ng

min, Hh 888\ sol vent peaks as internal standards.
NMItlleCltles are indicated by s (singlet), d

o s i oo AR
A C'eéBI‘HV ﬂé‘ﬂ‘ V\L@I qhgragd Mith triivarssmethandsolfonid amid ﬂ-tnmerctlbenaomlopgen-4-
yl esieR (G)Q%d thef, 8.6 mH\%g %Ié(}ﬂﬁabcﬁﬁoﬁ*b%gnr Q@%?VM Fﬁgbol p%a%smm

%@atlon was achj eved usi ng

acetafe 05,1 25 TGS JARSM) (B T &.05) st 3 e (14 s 0-033

mmomtml:léreargdirﬁd' he ﬂésk&lllaistév@méféd thdeb¥aduamring fladied vﬂ!’hqargon three
IR spectra were recorded on

tmey DIRG9 B0 BN 4 PR TRt Wi 4 RERREC for 12 hours.
The @gmdmeslkmrm%d@wteldm&rmI(ﬂloaﬁl) &hd organic layer was washed

succ{gsnfe[yl‘w{hgfvaggr n( %ﬁi H@He g'l )? ?6 g@t %qed((ﬁ?zsm) and the solvent was

evaporated in vacuo to furnish the nltroboronate ester (7) which was used without further
purification.

(i) 1-Nitro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)dibenzofuran (12)
O,N
2

<o~ o R

8

—tl —~o

" -

9
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(a) D benzot hi ophen-4-0l (i) To a cooled (-7800
sol ution of dibenzothi ophene (20.8 g, 113 mol) in
wanbsoogss THFE (400 ml ) was added fert-butyl | PCHiIGBI006/001369
(1.7 Min pentane; 100 mi, 170 mmol ). The reaction
m xture was stirred at -78 OC for 1 hour and then
allonwed to warmto roomtemgerature and stirred |ike
this for 16 hours. The m xture was then cooled to 00C
(a) Déenrzefurayit4relgflesi um bromide (1M in THF;, 170 m, 170

n-Bull@bd nﬂdgﬁﬂm%l)tvxlfb% a@lH@@fo d &Aftibh gf‘dlﬂéﬁ%W% (27 4% %69Wmol

stream vi a_cannu The reacti on was gal n al'l

dry Tr*tfo?h {&rfperfht maet'qm@sm%h%te%ﬁéos@. anrﬂesarreci f@éw h{ §he
reacf o walth8h Bedi&sat -6 °C &hd %N@Bﬂ@l@[ﬁﬁ_f 308 v el QroEW%e

on vessel r ubbl e throu
el Ead W%Srww‘eﬁ-?%ﬁff%@ac -mﬁ'if?ff 2l ToRrE FRETRIE fPrrkaour A
refluk oondanfarmitheaubblehway fittedf mdeox@g&raﬁ/aﬂ bubbduirongh mﬁtré}actlon for 4
j di t once
ol A unfein PiacRE] Bd DI bRl 40 8 CorRUGE BERAS Srygen
did ngtiacrgpee ﬂﬂs pkoqse)ssmf he rgagdioor @mre@cmvvmwnvmdé)ytohamlly

pourtnb@ﬁ’é I%gctYMntrhlxl%M ﬁf?)qbé' MrHRYSHT Q% Q(ﬁus?é’d {td R HeMdbkioRbt 10

ttai ne sic, aqueous er was separ at ed,

Was
concarfaipd ek aPS ”mred%t vas oxfadied e POV c Bpsiesidumwas Pyified by
fIash&thdnﬁbté@aﬂﬁy&%r@ DemaP (Bh) 8s wRENtd AT PEVEREratitn, some unreacted

h filt
cibe g i P A ISR B %f‘fa ety [T aslumor pR s
obtaiptdh as e miite eolid: R; 4). 162l0MFEF) 64 ngp: 102°aC; L f(EtDH)e2B4; IR (cm”
)58l 185, A SEPOUBRE 4B, VB V45 60BN i Bl
CDCEBPP A0RTHE3:, ©H)nT .05 ( 1@'|\/|d|'yl4§~93018 &Iz(rﬁr)e ), 7.27 (1H, d, J = 8 Hz), 7.38 (1H,
t J=47 ngﬁz%ﬁ% ﬁztﬂfmheé‘eﬂ T‘?ﬁfﬁ@'&“ﬁ"%‘H?{ 8C NMR, (75
MHZa@@Qbh@ ’(15@4) Y InHIS. Qﬁd@%ﬂo%d@ﬂ@?,e@3ﬁdt &&s94%9), 125.90 (Cq),

127, %@fﬁ@@@‘(@q)ﬁ]%& A2 cgl 115%451082‘1‘3/43)(%'}9/z%l1 B, Hﬂﬂ/isd@aﬁd for

was heated to re
C12Haﬂzj'v§"‘t"|]r19é‘taoﬁ1pkf@“rt‘ 184.9897- 16 hours. The nixture was
then cooled and filtered through a Celite(tn) pad. The
was concentrated in vacuo to give

ﬂ”4dﬁt§@pyﬂ‘§59&6¥”gkat was diluted in dichloronethane
Potagdi@ catbpnaird1.vas hed1 winidh ahiyinidaiiiHioal ki (8 ap uiLased nimadlN@ere

adde@‘%}a #ts'of&gm gﬂa‘?be%rz%mm LAY Sk o854 Bl Gl YS0% MISPY: The
reaction was heated at reflux and stirred for 18 h. Upon cooling, the reaction mixture was
successively washed with 1 M sodium hydroxide, water and brine. The organic layer was
dried on magnesium sulfate, filtered and then concentrated to give the product (1.33 g, 6.74
mmol, 100%) as a white needle that was used without further purification: R¢ = 0.37 (AcOFt-
EP 1:19); mp: 49-50 °C; Amax (EtOH)/nm 279; IR (cm™) 3054, 2839, 1900, 1633, 1496, 1451,
1423, 1330, 1309, 1267, 1188, 1089, 931, 893, 782, 737; "H NMR, (300 MHz, CDCl;) 5 4.03
(3H, s, OCHs), 6.94 (1H, d, Jnzs = 8 Hz, H-3), 7.26 (1H, t, J = 8 Hz), 7.36 (1H, t, J = 7 Hz),
7.48 (1H, 1, J=7 Hz), 7.54 (1H, d, J= 7 Hz), 7.69 (1H, d, J = 8 Hz), 7.94 (1H, d, J = 8 Hz); "°C
NMR, (75 MHz, CDCl;) § 56.11 (OCH,3), 109.31, 111.96, 112.82, 120.85, 122.86, 123.46,
124.43 (Cq), 125.72 (Cq), 127.21, 145.20 (Cq), 145.63 (Cq), 156.04 (Cq); MS (El) m/z 199.1
M*; HRMS calcd for Cq3H100, [M+H]" 199.0754, found 199.0754.
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concentrated in vacuo to give a buff coloured solid

that corresponded to the title conpound and was used
wonzodsaatosany further purification. (15.2 g, 100C¥GBI®/001369

(LC-MB, ESP), RT=4.22 min, (MH)=215.1 (c)

4- Met hoxy- 1- ni tro- di benzot hi ophene (Hi)

4- Met hoxy- di benzot hi ophene 45 i) (4.3 g, 20.0 mmol ) was

di ssolved in glacial acetic acid (60 m) and to this

solution was added fumng nitric acid (3.37 n) in a

(c) ﬂmﬂwﬁﬁnftﬁb&%&ﬁo )bng that the tenperature of the
m Xt u did not rise above 25C._The yel |l ow suspension

To av%ﬁk““@”t ‘i’ff‘r agthpsr-digenzefitrats. U AP 88 musolhiafulncial pestiageid (50 mL),

fumippnitrie dicide efroll;lep. Ho%rﬂol\)\@bﬁédc(ea@oﬂiﬂ@e ameé rehdtioh thls i(?dt at 20
ration

B e TR R S P s T AN A

Care&lhsdortth @rd hejegs wad hdjusted tadiiey aduiten@btl & seilinvagdrbiéd) and the
prod gét' eBd!?a IﬁWh PUE QrgtaR ic ygrewélshﬁ e% O‘iﬁ rﬁ?%enﬁgusﬂﬂatgsfiltgred

OW solid
and %199 Fenceairatenh. Tfeesrewlug wag punféedﬂvyilaqh_@rwtoespbly ugRig=ethyll 5

acet&¥b/Ep @ij'as-@@&tlﬂxg}lrs@c%r;d'uﬂd & (Qﬁﬂezé?f thé QQIUPWH WASSQII‘IG 4 Im\é}hoxy-
3-nit o% zg%r (I 0 [IOC ?r7| { (& \! |&ﬁ d % |

LR ZpTyran.- ?réqng 1 minalr el thermibe i enshravad ( ﬁw(é@ appol,
8%ngst1iﬁamﬂgé% % amdnt $HHd TR0 A DIEtOAKERA A8 rhp ?ﬁg"ﬁ@;? u)‘r""‘“
C Y ST BT R S PR B AL R R e
134201297, \A&T"&ﬂ%%ﬂaom 0L 59,n‘dl 26x100actoed, 93&; esglissh) &IQOVI? BaseH
R, o5 ok sTSE BE H R O (8 LS B P BBl Ve
7. 36f(2hbmn)t Bd7 $1ﬂ ut, Vere HIhe.68 ((1H, daves wak 1%oemnmed75a\mdz 1611: 8K

f e

s6.8} |G, AT Bl PR RO A% 12082012055
136. &Q:(Qﬁ)f’li%épi@ﬁ) was. 5BM HHRRAAE); D48 (GI) miz24B3diny!™; Wik cialed for
013%@“%]@43@;5%%[1@@24@0@8ve the title conpound that

was suitably pure to be used wi thout any further
purification. (35.44 g, 77% mz (LG M5, ESP), RT=3.69

(d) 1Nie-dibbhiAdy724a-02 (10) M H) =244. 1( e)

4-m 6dﬁ<$/{1?rgtfrogﬁig§$£>@ﬁri?%ﬂz}p%l’) e Bpategsgt 150 °C during 18 h in
pyridine hydrochloride (17 g). The reaction was allowed to cool to 90 °C, and 20 mL of
water was added. Upon cooling, the product was extracted in DCM. The organic layer was
dried on magnesium sulfate, filtered and then concentrated. The residue was purified by
flash chromatography using DCM as eluant. The product (1.88 g, 8.22 mmol, 100%) was
obtained as a yellow solid: Ry = 0.13 (AcOEt-EP 1:4); mp: 175 °C; Amax (EtOH)/nm 239; IR
(cm™) 1626, 1577, 1487, 1442, 1273, 1240, 1197, 1153, 1076, 1016, 983, 912, 817.; 'H
NMR, (300 MHz, CDCl3) 8 6.35 (1H, s, OH), 7.03 (1H, d, J = 8 Hz), 7.42 (1H, m, J = 8 Hz),
7.56 (2H, m), 8.18 (1H, d, J = 8 Hz), 8.70 (1H, d, J= 8 Hz); ®*C NMR, (75 MHz, CDCl,) &
111.69, 112.56, 120.85 (Cq), 121.56 (Cq), 122.57, 124.00, 126.72, 129.83, 136.30 (Cq),
143.98 (Cq), 146.79 (Cq), 156.99 (Cq); MS (El) m/z 229.1 M*; HRMS calcd for C1,H;NO,
[M+H]* 229.0370, found 229.0369.
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To a cool ed (-50C) suspension of
1-nitro-di benzot hi ophen-4-ol (iv)(5.37g, 22.0 mol) in
wdiedsliossnet hane (75 m) was added tri et hyl am ReT/GB2268/001369

m, 66.00 mmvl) which caused the suspension to
sol ublise conpletely. To this m xture was then added
trifluoromethanesul fonic anydride (5.85 m, 33.00
nmol ) in a dropwi se fashion via syringe. The m xture

(e) Tidorstriethapdsidioniclacld tritipdibenzofean-dtyl dstérgdt) and t hen

NBOYOGAN B 1 SIS 1588y SsSB4
°C angh iethylapine§-Sop kA% remphyap @dwé# efien mir tifbiarygseAB, 45 mL,

20 n'frﬂldl)t\ﬁés%déﬂdro%@l%@@@ﬂ’fe&&ﬁéiloh 'fhl)&@\%UQh& %r&ie\‘§ur@| ({F}:Haedr?%célg{\

m'xf%ﬁwéﬁffptt“&dar e B Rufag é‘?é‘de'B?ﬁad"JP?d Sifnthg reaRtipR BB s

wasHeairwithtsosah@ated ediutirt dfaotiuaarionateeo n‘ﬂlwélh(f exicie@ith DCM (3 x

30 rrﬁ_i it 'Fer (gpar? (? I%?r@/asnaned(over magneswn) éulfaa-tla- and evaporer\léd go yield a

brown- SNIld rThlSﬂSC(lld was puBfiededry asiticapilie dsirgy, RCIEFX @0 me leluano firnish

the thiCQﬁ%? ) 11 @@@S”ﬁz 5%37 l)nm%I @h%ﬁgs aWh}fe EJ)I@.SKf Y633 ?B@M%% 4y,
wth trifluoro-net fonic acid

mp: 0% Q% 6= dmdaéﬁcf%@/nmo%ﬁ‘ﬁeﬁi cq:m*wwésﬂ@?rz (1838, (148D 1477, 16486317,

124619P09, 1 182,908,029 Oéz’#t Qﬁsj 7@9%@ fobSEH NS%R gsoﬁ%mdcgla) (3 7.39
(H, Hﬁt assi um acet a d

780 (8 dnﬁols)HZ)a%(a%fS @ﬁbfn)(fiéo Hﬁ' do/ 1-)§3*29n%$1) E‘ndefr 8 Hz);
B3C NIVIES 5MT-E€‘CUO%§K1V\@S5 eMaCM&(t:EQ M@d@um Jz‘ﬂﬂo 75, 12138
LI g0%$g ANB E argon three t &Eﬂ
(CFapdd2dT i égr’-ea%ﬁc"‘rooﬂ3?r?9m1&7@8\xﬁ§) ks >:a1489?dd@% dp7.99
(Ca) S kBl ez 36AEMF &8RS @Blctiforta)sHRF MR SqMk-HI @60 0862 fE¥AM
360 égzﬁo m ) and organic | ayer was washed successively

h water (3 x 30 M), brine ( 1 x 30 m), dried
(Na2SO ) and the solvent was evaporated in vacuo to

(N1 -{i\#{dﬁ%ﬁt{% %,%%lﬁér;le[t oﬂ?@ 9;0 at?o%lgrz-Z-(y?a/bMoﬁpanmﬁ% used
In a gchignktghey bistpinacs| 51)@1@@@&@@?%9,11231 120wl rabpetessiym acathte
(1.17 @'1*8@@4%&?3@@@(9%@0(1@% A oki’c%@ﬁ@“@rrﬁlﬂ #hd Qi'e?ésasd anHchrrently, 4-

YO BRRERRP o7 0§ a3 16RG1 § 05 el Paiingt (247 gnep .30
mmol)rediddpeit 6D mgnaso sintd werb @alkubillseditin 4dx4He (A0 ehLS bihd H&fhssed.
The s&utlong w%re m&gd together in the Schlenk tube, stirred and heated at 110 °C for 18
h. Upon cooling, DCM (20 mL) was added. The solution was washed with water (20 mL),
then dried on magnesium sulfate and evaporated. The residue was purified by flash
chromatography using DCM/EP (6:4) as eluant and realising a gradient toward DCM/AcOH
(98:2) to recover the entire product striking to the column. The product was concentrated,
and washed with sodium carbonate (3x20 mL) to remove the acetic acid. After evaporation,
the product (1.783 mg, 5.26 mmol, 87%) was recrystallised in DCM and obtained as yellow
crystals: Ry = 0.30 (AcOEt-EP 1:49); mp: 185 °C; Amax (EtOH)/nm 347; IR (cm™) 2981, 1701,
1624, 1597, 15621, 1474, 1447, 1369, 1329, 1309, 1192, 1172, 1137, 1043, 979, 883, 852,
818, 785, 754, 732, 663; "H NMR, (300 MHz, CDCls) § 1.48 (12H, s, 4 x CH3), 7.46 (1H, t, J
=6 Hz), 7.63 (1H, t, J = 6 Hz), 7.76 (1H, d, /=9 Hz), 8.01 (1H, d, J=9 Hz), 8.19 (1H, d, J =
9 Hz), 8.66 (1H, d, J = 9 Hz); *C NMR, (125 MHz, CDCl,) § 24.82 (4 x CH3), 84.78 (2 x Cqg-
0), 112.14, 118.07 (Cq), 118.61, 120.29 (Cq), 123.42, 125.82, 129.47, 133.50, 144.81 (Cq),
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reaction was then cooled at -5 0C and MeMgBr (100 m
300 nmmol ) was added dropw se. After the addition was

woaoplietosd, the reaction was stirred at room PCT/GB2006/001369
tenperature for 1 hour. A reflux condenser wth
bubbl er was fitted, and oxygen was bubbl ed through the
reaction for 4 h, during whgch tinme the reaction was
slowy heated at 40 OC Contl nui ng bubbling oxygen did

157 3DCA) 't 1e3R5(Ead; IMS [ yfze338.200"; HRMS eatest foo@isHERBOs [M+H]*

339 1 2RCHJuRA suggofyienched by careful Iy pouring the
reaction mxture into ice. The pH was adjusted to 3
via the addition of concentrated HCl, and the product

(iii) BREthe¥is FOL et aterd-MoksAYIlin 4 (- p'yeﬁib[hlf-a]li@ﬁnﬂ&ihl-tf o1y
flash chromat ogral[:')hy using DCM EP (6:4) as el uant.
Af t epn evaporati o sone unrea ed d| benzof
al s s, at ed_( N %/() THe '\Il Uct (1074 ; 9)
ol 1369 was ed as sol1d: (&y=10.18
( 6:4); np: 12 C Imax (EEOH)/nm 234; IR (cm 1)
3258, 133049, 1635,, 1603, 1477,51436, 1347, 0§, 1245,
1189, 1158; 1H NWR (300 MHz, CDCI3) d 5.40 (1H, s,
oH), 7.05 (1H, d, JH2H3=8Hz H3), 7.27 (1H, d, J

= 8 Hz), 7.38 (1H t Tﬁ Fhk/\a 47 7 56 (2H, ),
7.61 ((1H d, J = 8 FE) d, J =8 Hz): 13C
NVR, (75 Mz, CDC|3r—Ir1 84 79 113 95, 121. 00,
122.97, 123.72, 124.63 ( 5 90 (Cq), 127.26,

141.35 (Qg), 144, 31 (Cq), 156, 04'(Cq); Ms (El) mz
(a) 2198&;7;%&&* fﬁ%ﬁﬁ h ;;1,7,&,914 J,:,@% pgo2 [ MrH + 184 0519

f ound % di henzof ur an
m'ﬁafea%féﬂ PRiGaF B'ﬁé?é 6(t1°mora e 193 Gird- 5n‘€t“ﬁ9 pnd 3-
hydrquz dmlr(oQ)yﬁamﬁkM)Mﬁl 27} 3m&ﬁr)1oly\@éﬁal\®dd@5rombénz%ﬂb @7 a0) was

heat?%gt rﬁ_ffu n]%r %‘ﬁ%‘"ﬁ egg?n c?gll%éhenrgg?t}g& n&i(tu[, Vﬁl Qteﬁqcﬁngt’the solid
was sieshadadtt ethark The 4410 wae eaLibiliegpd it fhid Na€atandodrops oftAcOd were

addé@qé g?é&&)‘ﬁgt%sthélﬁ oﬁu&l{@§ Qggle eﬁl&N %OlMI (é %Wgz Wdélé!dg% q] 1 320°C

bri ni c
(degrﬁﬁigtl@m R & 011 .f\e@H:DGM t3e1r7édJ\éMaxrr?éﬁ noo i< pmi’ p2a6a, 1688,

[ f 1.

oy o e, AR, B R BRNe22 R A,

(1H :t" "@6 BF 1 ﬂé(ﬁom’-”v 1.27 1H d JH7HB =8 HZ Harom 8) 8.43 (1H d JH6H7 =7 HZ
Harom=6); °C NMR, (CDCls, 75 MHz), & (ppm): 103.25, 116.46, 117.05, 119.03, 143.97,

148.82, 157.26, 157.50.

(b) 2-Chloro-9-hydroxy-pyrido[2, 1-a]pyrimidin-4-one (15)

In a round bottom flask, 2,9-dihydroxy-pyrido[2,1-a]pyrimidin-4-one (14)(1.07 g; 6.0 mmol)
was dissolved in phosphorous oxychloride (7.5 mL). This solution was heated to reflux for
48 hours. Upon cooling, the reaction mixture was poured carefully into ice cold water (100
mL) and adjusted to pH 7 by addition of a saturated solution of sodium carbonate. The
aqueous layer was extracted with dichloromethane. The organic layer was dried over
magnesium sulphate and evaporated to yield a brown solid. This solid was purified by flash
chromatography using dichloromethane as eluant to furnish the title compound as a white
solid (712 mg). Yield = 60%. m.p.: 162°C; Ry = 0.34, MeOH:DCM (1:19); Mass Spec.: (m/z)
196.93 [M+1]" (Rt = 4.67 min, 12 min gradient); UV: Amax = 210 nm; IR: (cm™) 3103, 1684,
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EP 1:19); np: 49-50 0C, Ilmax (EtOH)/nm 279; IR (cm 1)
3054, 2839, 1900, 1633, 1496, 1451 , 1423, 1330, 1309,
wa2606/1090888, 1089, 931, 893, 782, 737; 1H NWVR PCB@B2006/001369

MHz, CDCI3) d 4.03 (3H, s, OCH3) , 6.94 (1H, d,
JH2-H3= 8 Hz, H3), 7.26 (1H, t , J =8 Hz), 7.36 (1H,
t,J:7Hz)748(1Ht4,gJ—7Hz)754(1HdJ—
69 (1H 1d, J:8Hz)794(1HdJ:8Hz)
163013@' NN/F@S (1287 NH£5; 'B0MYB) (053111 30q IR (PPrin8.431H, s, CH-3), 7.11

(1H, 11% @6: 7 ﬂé%amﬁ)ﬁg‘% 3?4@% 8&%?-?’%5)6 §%%éql43d gfgeg% =7 Hz,
Heorf 0 FE NS (LD s i Sy 10K BN Tt LAS906297,

148, 5%5&261@_5@754 found 199. 0754. (c) _
4-'Met hoxy- 1- ni tro-di benzofuran (9) To a sol ution of

4- met hoxy-di benzofuran (3.15 g; 15.89 mmol) in gl acial
(c) 9atyeitdxp-2anbmhbiBRa-pipylidofb, ura] ﬂﬁlrﬁ}UﬁvItﬁ-&?eﬁ\@B}j (2.6 n

, _
= BnGBolP e B3 BASER 0B 352 4 RSl D 3Bl
0.72¢ ompll)eenidangrphdiiee (& BIGL; emogmou)nger?vars?mgw |ﬁé¢é®ﬁbl€(6 lMLf)y'lihls

t . addal t.l on o
solut&rﬁg\/\gaé h%ggﬁv%gﬁegf;%x a&a8ﬁ§rsgﬁégl{/&ogo&a éﬁrrl\ﬂg.s YJB% Po(filp%ghq ﬁ)lvent
was p@Eyorafere Hreg@ﬂw rdvasdid wessedlystaisedin ethgme.siiving $18.6 @b ef white
crysthis! ‘f’l@l@edQT'%‘qn 'bh %ﬁSECﬁWe@tﬁaMgg -DEN : ?@)’ %Ja%ﬁ%gc (m/z) 248.08

purl [ ash r onat usi ng

M+ (Bt al4€92EF“n( 12 My gradiest) ula»ﬁtxmamq%mfnnn stR #3602, 1680, 1644,
C t CO t

15513@@ ?%ﬂdlmz%zohuwm %h‘%oﬂmqg gm:? 56 (74‘% "R CHT he

morPpie). Ten{dbla it QCHte BOTOITE) G554 5 CHB%), 6188 Ut hismenl? Ha.

ammaﬁ ROL (BRSO | 8 Bz, Fie ) —183(@% F’/és 19J) s @n) $3741H. ad.
5156 0C, Irrax(EOr|53/ i 3092
JHGHQ‘S%i*Z $pup; 1847% HaaeBh, 01"5‘6% <C§?§®61 51MB|8 5 {me); 44.24,87.02,

82.16,29% 46 1 Pt 8, 12885, 13QD, 147159915442 961091, 1002, 938,
888, 831, 812, 738, 676; 1H NWR (300 MHz, CDCI3) d

4.06 (3H s, OCH3) , 6.92 ( 1H d, J = 8 Hz), 718
(d) 9(71Hatet2—mor:bhGllr84-!ylzpyfld5[236a] (oRAitnidiy4-orte (.V7) (1H, d, =

Ina tg%a)egf%k %qg JoHttorﬂ 6179%@%1 g@fim%ﬂeqerN%ygr%X)(-%agorpllchgiyi—)

pyridpi2gfy-al pmrz'lomv4 -one $16j(2, 11102 8.53 mmdAIP@aS&KIukilzéd AODCKYYOmL), cooled

ot B9 o B ol o

(210 gpls J 284 anmegolubilised in 10 ml of DCM, was added dropwise to the reaction
mixture over 30 minutes, via an addition funnel. The temperature of the reaction mixture
was kept under -20°C during the addition. After 3 hours, the reaction mixture was washed
with a saturated solution of Na,CO; (50 mL) and extracted with DCM (3x30 mL). The
organic layer was dried over magnesium sulphate and evaporated to yield a brown solid.
This solid was purified by flash chromatography using dichloromethane as eluant to furnish
the title compound as an orange solid (2.91 g). Yield = 90%. m.p.: 146-147°C; R; = 0.42;
MeOH:DCM (1:19); Mass Spec.: (m/z) 380.16 [M+1]" (Rt = 3.34 min, 12 min gradient); UV:
Amax = 271 nm; IR: (cm™) 1705, 1644, 1551, 1189, 1112, 939, 769; 'H NMR, (CDCls, 300
MHz), § (ppm): 3.56 (4H, m, N-CHz-morpholine), 3.71 (4H, m, O-CHy-morpholine), 5.53 (1H,
s, CH-3), 6.80 (1H, t, Jue.7 = 7 Hz, Haom7), 7.46 (1H, dd, Ju7.ns = 8 Hz, Jyes = 1.3 Hz,
Harom-8), 8.79 (1H, dd, Jue.h7 = 7 Hz, Jugas = 1.3 HZ, Harom=6); '*C NMR, (CDCl3, 75 MHz), &
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(d) 1-Nitro-di benzofuran-4-ol (10)
4- met hoxy- 1-ni tro-di benzofuran (2 g, 8.22 mmol) was
woeaisadimt 150 OC during 18 h in pyridi ne hydrechigmom®01369

(17 g). The reaction was allowed to cool to 90 0C, and

20 M. of water was added. Upon cooling, the product

was extracted in DCM The gpganic |ayer was dried on

magnesi um sulfate, filtered and then concentrated. The
(PP e 1y 6 RASB1pIf: 11086, .61 HEXBE: M2 bihtat185:84 187 .86s it A% 1HAMN 46,
145.75 188.92Ms0 4bhe product (1.88 g, 8.22 nmol, 100% was

obtained as a yellow solid: Rf = 0.13 (AcCEt-EP 1:4);

np: 175 0C, Imax (EtOH)/nm 239; IR (cm 1) 1626, 1577,
(iv) Wesisléﬂ@brolﬁi-ﬂvmdr%ﬁelin-h%@-iH-qlﬂmin-4935(21;016, 983,

912, 817. 1H NVR, (300 Mz, CDCI3) d 6.35 (1H, s,

,703 ﬁg- = Hz) 7.42(1H,mJ:8Hz),
7 56 . J =28 8 70 §1H, d, J=
ﬁ 3C NI\/R lona °DCI 3),. E%g“\%

120 121 ), T 122. 57 d% 6.72,
129783 36 30 (|og 198 (1), 121?6 79 (Cq), 156.99
(Cq): MB (EI) rri-z 22 /|+ HRVS cahed for Cl2H7NO4

[ MrH] + 229, 0370, found 229 0369, (e)

Trifl worg-1 sulfc»smq4 d\é o

1- n|t Q- n uran N p (11) \)

1- N| of uran @n 3,01—g7™1 was

sol ub | n DCM (50

")) cooled to -40 OC and
trlethyl a{g ne (5.5 ni, 4 ) was added. After 5
mn, triflic anhydrlde(3 45 _, 20 mmol) #hs added

(a) 5elBispmatigdsuifonyt-Anetindsae)-LErdimbiyT 8jdickaee- z@rm@feama)r e of

in a 3ot GREASCR Aol 8t SupBTs B of B meril e e
(12)(Mieldrurais geie) (&9 28 dirompldin RVMSQth wh) wasribcm@ct grigthPlamink (7.92
mL; mmﬁ%ﬁ)raﬂgtcg%ow'd‘snlﬂw fﬁmﬁl %7594 mrr)on) @a&’&e@qg't tn@()!t% in

dri'ed_over magnesium sul fate a evaporate
quw*y%h@?%?sgnb FBRAMISYEIRS then wired vigaropsly qudrhorur glopm temperature

befor%theln@&oFlb@l& éﬁlbﬁgamme&@né? 85! 5@@%%9]& 'slbﬂ/lysdaded to
the rﬁtﬁﬂ? ?%m}g(&qer? 8/1 %&mgé&g—@e\%@d&b@p&@ agjjltlorhwas iw/glitgg tr@%eactlon
mixtureranms GEmE)td a2 48rootmRefpenatlye Aithdas stioréd for kdBher U4BGrs
oeforg o pASd yid el et GRETH S9%ng S BBediprddigtes te
product which was filtered off and washed with petrol. The product was obtained as a yellow
solid (2.76 g) and was pure enough for use in subsequent reactions. Yield = 45%. m.p.:
118°C (literature®; 116-118°C); IR: (cm™) 3728, 1668, 1373, 1302, 1264, 1199; 'H NMR,
(CDCls, 300 MHz), 5 (ppm): 1.54 (6H, s, 2CHs), 2.58 (6H, s, 2CH3-S); *C NMR, (CDCl,, 75
MHz), & (ppm): 21.86, 27.22, 103.32, 160.33, 194.

(b ) 5-[2-Bromoanilino-(methylthio)-methylene]-2, 2-dimethyl-4,6-dione (19)

Ina 10 mL round bottom flask with cooler and nitrogen bubbler, isopropylidene
bismethylthiolidene malonate (18)(900 mg; 3.63 mmol) and 2-bromoaniline (15)(624 mg;
3.63 mmol) were dissolved in 2,2,2-trifluoroethanaol (3.6 mL). The mixture was stirred and
heated to reflux for 22 hours. Upon cooling, the solvent was evaporated. The residue was
recrystallised from methanol to yield the title compound as white crystals (1.192 g). Yield =
88%. m.p.: 159°C; Ry = 0.31, DCM; IR: (cm™) 2990, 1706, 1653, 1535, 1370, 1199; UV: Amax
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(1H, m; 7.55 (1H, d, J = 8 Hz); 7.65 (2H, m); 8.20
(1H, d, J =8 Hz); 8.51 (1H, d, J= 8 Hz); 13C NWR (75
woObkkoe1@81 3) d 112.35, 117.12 (CF3) , 119.49, 20/GH2006/001369

(CF3) , 120.75, 121.38 (CF3) , 122.81 (CF3) , 124.92,

126. 60, 131 .24, 137.88 (Cqg), 142.32 (Cq), 148.21

(Cgq), 157.99 (Cq); Ms (El) sz 361.1 M+; HRMS cal cd

for G 3H6F3NOGS [ MHH] + 360. 9862, found 360. 9861. (f)
=313 o tH YMR, (QDGH;; 5308-Mtést)r &fwempryl. 691(68 &-20iHax 3U<5r(3|Ham€ls-§) 7.18

[ NZ&f 1 a t
(1H, ”"J@ ZRHE 3hab Gl B AL POR T DB 6 pnd gpc6), 761 (1H,
Jhs- Hmﬁ s e aé@t*}h?t, é|ar6m’t3)1172 g1 (18 Slfﬁ-Hh”ﬂﬁq?)\lMRar(@DCla 75 MHz), 8

(|oprr%omuIr bb 38067 4) %95@%0%012?'—% @%Mﬁ%@i efh3 57, 136.91, 163.87,

rently, 4- hydroxy-1-nitfo-di enzo uran
R-0-triflate (2. 186 g, 6.05 mmol), PdCl 2dppf (247 ng,
0.30 mmol ) and dppf (167 ng, 0.30 nnDI) wer e

bilis d i n d| e n assed. The

(0 S Barr e el Bo R AL S UR P HETE 2 e BEs Bk e done (20)
Ina €1 mk rrmdwdatm;ttorlneflatleﬁntlatoo]el&nﬂ)ﬁtlfogdén Aubbler, &pmnomomnmg
Y e T, AT T .
(110 ekap b amet)) e disegvedivie ZMtrlﬁmroéthmubl plymE). d’S\b mixture was
SO RAEKERRS P8, B4 B8 ) Mgy,
residug wag mqw%“pﬁeédmm mefhanak iondeld thettile compennd. asTite rystilso©.124

q). Ylé%s— s@%cmrﬂ TBped 3o A =\ B MMk r(crﬁ@)d’ldim f@&b%b%t £100, 1022,

fenove the acetic acid

934; abm at%)%ﬁm M deidele: 309 Mida. %@PW% 12%‘7 G@h‘mﬁ ,2Ga)3.24 (4H,
t, J o WEEBSHE, erHéSN Alohghomd I:de@M a0g obtiaidngg- c@ﬁ]obgiﬁnbllr%\;\w 18 (2H, m,
P 1:49

ammc‘{‘:%/’é—i? rﬁ)§4470 “?‘Rt (th T%E'szz '5)177299(“4 felpds- H415§’7*Z s =
1.4 Heb R on-34942 (TH147N-H)388, {\IMFSQQDCE%KZMH%)]-@%D é%%i@ﬁ_' 35113% 65.62,
87. 5%§§g sﬁtﬂ_izgd A(%@zg 85 %@ 938182(9 ?343185 438. 4%,1?)4 92, Y7860, (11

., J =6 Hz), 763(1H t , J=6H), 7.76 (1H, d, J
8.19 (1H, d, J = 9

(@ 8@?”7}5‘?1’8%’%?% %'*H"g"’”@ ﬁi‘?’”’eﬁ)}c NIVR, §125 Mz, CDCl 3)
In a Serjenkagbe, 4-[{2-wpBp-aniigal-mephdling-Lapetinjencl 22-dmethglds,3Boxane-
4.6- o(cf;\@)(ztgﬂﬂ)% ﬁr%g L2, 32'9m§lggl)as di Han d%:gé\f %gll\;é7 I;_l'
mixtip piagbres e hqq&%) o gaflux aorﬁdii\sl dnep ans%m Skiqumwtger:avas

added. The product was collected by suction. The residue was purified by flash
chromatography using dichloromethane/methanol (95:5) as eluant. The product was
obtained as a brown oil (65.1 mg). Yield = 84%. R; = 0.25, MeOH:DCM (1:19); Mass Spec.:
(m/z) 310.98 [M+1]" (Rt = 5.24 min, 12 min gradient); IR: (cm™) 3395, 2959, 2849, 1617,
1577, 1487, 1421, 1384, 1327, 1263, 1229, 1188, 1152, 1111, 1066, 999, 902, 785; UV: Amax
= 254 nm; 'H NMR, (CDCls, 300 MHz), & (ppm): 3.72 (4H, t, Jap = 5 Hz, 2CH2-N morpholine),
3.75 (4H, t, Jab = 5 Hz, 2CH>-O morpholine), 5.95 (1H, s, H-3), 7.04 (1H, t, Jye.17 = 8 Hz,
Harom=6), 7.69 (1H, dd, Jue.n7 = 8 Hz, Jusz = 1.3 Hz, Haom=7), 8.09 (1H, d, Jus.ns = 8 Hz,
Harom-5); °C NMR, (CDCls, 75 MHz), 8 (ppm): 46.35, 66.59, 92.50, 114.53, 123, 123.50,
124.73, 134.45, 138, 156.06, 172.6.
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339. 1273, found 339.1270. (iii) Synthesis of
O-triflate-2-norpholin-4-yl-pyrido[2,1-a]pyrimdin-4-o0
woeodchifyosfa) 2, 9-di hydr oxy-pyri do[ 2, 1-a] pyri m 8CTGB2006801369

(14) A mixture of malonic acid

bis-(2,4,6-trichloro- phenyl) ester (17.33 g; 37.5

nmol ) and 3- hydroxy-2-am - pyridine (13)(4.12 g;

37.5 mmol ) dissolved in bronobenzene (37 nL) was
(v) Syethesis <ft9-t1ehmine-dibenzthionhen-4-yh@rmotdialingt-yltryeido[2,1-
alpyrifAGihieondii2gy ure was filtered and the solid was washed

wi th ethanol. The solid was solubilised in 1M NaOH and

ro of AcOH wer e addéd too’preci pitate e Pkoduct as
e yel P& sql e (6\E @ Yield = 98%fny.: 3200C
adat o = Q 115 MEOH: (3:+-17) ;s U Ingfj:

2528\nm | 1) 2862, 4, 1374, N
783, 1 NMVR, (DVBO, Q00 MHz), d (ppm (1H,
es, 3), 712 (1H 't , J H6-E 7 Hz, 7.27

(1H, d, JH7-H8 = 8 Hz, H&fom8),
= 7 Hz, Harom6); 13C NMR (CDCI 3 75 Mz), d (ppm:

5,.116.46., 117. 7, 148..82,
(a) 91(2%\7 tg%dlbi%thig%dhepbzl) yIiZ)ZL_P 69([%7'0/ % %8[%]’ ﬂw‘nag[nﬁ-one (22)
Ina $GME}WUb¢n1dllmp-4—(®.l4é F-esamethyld 3, Mrmdaﬂimblbm-ﬂ’ryﬂ Hmelkzothlophene
(7 9%8 %gdb@yrgrrr@?}én@%é Z? r%lé)%rfoglg é Eé? oxyg)?]l‘ll or?ddlg THF
(8 mE)y Asgen was irhbiedsis |t®thre@ﬁlum whisa wed sp@caateeﬂ fan 5 frinutess
Con&t@r‘éhﬁy Qme—QQﬁ’érbﬁ’cgm 4L)h-%yrr &%i-bp%/rlmld?ﬁ ‘4&)‘?@"{@)?1 Py &5

[ Lce cO wat e adj usted to
il BRI 12 T8 O S8 BV Ao AR T (50T von wes

bubtmelhb dm’&hbeoluﬂ'&e varighecasssohiaiited fohas nexdted CTitsoNtibRs were mixed
The, or over

I d
toge%a s g?rﬁ?%& ﬁ%tsé" ha \afn e&a&?é"?fp‘é@@ P%LFrlﬁie P§} &R@ng. DCM
(20 rsla)l was, adﬁladsTB@mldthmspmshéd with Wtef (2shl)ctheo deddgT mpdnesium

sulpll\’a?é B4 2 c?(bg é?%d) Ie{%&?tgfﬂ\ﬁ dseéd;i?gﬁ R%;Pasﬁ';#-nﬂn?#?o r%;gwtdsh %thyl
acetq_tg ol\}‘IJ(:%‘I)?aSS(plLﬁ]t N@@qvmwt(omltj]gprongtg/gasgﬁ)éajned(aﬁazyellow solid

F -
(130, DL, LT 2O M A Y

4691‘21 , 1297, 1105; 1H NMR (CDCl 3, 300 MHz), d (ppm:
6.4 (1H, s, CH3), 7.1 1

(b) 9-(1-Amino-dibenzothiophen-4-yl)-2-morpholin-4-yl-pyrido[2, 1-aJpyrimidin-4-one (23)

In a round bottom flask, 9-(1-nitro-dibenzothiophen-4-yl)-2-morpholin-4-yl-pyrido[2,1-
a]pyrimidin-4-one (17) (618.8 mg; 1.351 mmol) was suspended in AcOH (10 mL). Zinc
powder (883.3 mg; 13.51 mmol) was added to this solution and the reaction was stirred at
room temperature overnight. The reaction mixture was filtered through Celite™, washed
successively with methanol (4 x 50 mL) and DCM (4 x 50 mL). The combined organic layers
were evaporated under reduced pressure. The residue was stirred with water (100 mL) and
aqueous ammonia (25 mL) was added to the solution. The resultant precipitate was
collected by filtration. The residue was dried and did not require further purification. The
product was obtained as a yellow solid (575.3 mg). Yield = 99%. R; = 0.36; AcOEt:DCM
(1:1); Mass Spec.: (m/z) 429.47 [M+1]" (Rt = 4.17 min)
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(1H, t , JH6-H7 = 7 Hz, Haram7), 7.25 (1H, d, JH7- H8
= 8 Hz, Harom8), 8.51 (1H, d , JH6.H7 = 7 Hz,
woélommog)sl 13C NVR, (CDCl 3, 75 MHz), d (ppm : PCO&B2806/001369
116. 46, 117.05, 119.03, 143.97, 148.82, 157. 26,
157.50. (c) 9-Hydroxy-2-norpholin-4-yl-pyrido[2, 1-a]
pyri mdin-4-one (16) In a rgaund bottom fl ask,
2-chl or 0- 9- hydr oxy-pyri do[ 2, 1- a] pyri m di n- 4- one
(vi) %ﬂgyﬁsﬁlﬂﬁ §(trgminp- mznm‘tblophemd -yheA-plrphalio-4-glivH-glinplin-4-one
(25)3. 605 Mol ) were dissolved in ethanol (5 m _). This
solution was heated to reflux for 18 hours vvlth
Vi gy, ous stlrrln Upon oll?rg, t he sol ven

vorat ed5 Tihe elfl ow 3
et oI+ Né ﬁi
9 ' = O 27 [

gr.e
Sp@a\o(mrz) 2808[M+1f ( 92"nmin, 12 m
nt) ; UV21Inax—267n' | R (cm" 1) 3302,
1644 1551, 1427, 1224, 1910. ; 1H NMR, (cDcf 3,

500 MHz), d (ppm): 3.56 (4H, f N-CH 2- norpholife),
(a) ZW(T'BhC(/MIH-y/fﬂ-H@it@}-kﬁaemmﬂmmbh#e/)) 1HBqGiTolih Mbnes(24) CH- 3) ,

Ina §cr§<91k(t&t§é 1tn|tr01§ wl_éwl_tgﬁarzith%ﬂ}_g?dﬁgébc)rolgl)ze%dégn ‘H'H_(?_ﬁ%bne
(6)( 9§3 mgOQ|)768 gmgpy) qnd]gqesg@ carhggatp[f2.2057g; }82304®|-®ne|$were13031blhsed in

THF k& mL)"aA th @/)as b&@cﬁed\lm tl"@@@@hor?’ whﬂc%gvéwﬁ)dlc%%d (fcﬂpl? uautes

Com‘fﬁ?”é’ls %0 gﬁnor R%‘g'““@d 1H(‘B~7“°@”“f’rq”rel 24941 4rf510; 3.045 mmol) and
PdClbaypt (1-12:7yhg; pyr3sdomal) w&reﬂol@){lﬁédmdﬂ-fﬂ;(ﬁﬂm)e AGéo?w)wds’bu@bled in to

the %T&L&g \A{)ﬁgc v?rsgsg)rﬂféﬁteﬁt t o?rg,lplb i %so@%fa%‘j\e/gre mlxe(? {ogether in the
Schlgyvtubn @tmnedqarmﬁeea(ejt@t@ﬂ Qfot 1§ ho@s.5¥pomudo)ingyd¥CM (20 mL) was

adde%l?!Tth Eélhméé\&%ﬁgl} %Ztgﬂaler (%(glﬂ%)gfheh Qilr Sec?’ On &%&ﬁ&}&fr{\ gulphate
and eqappratesl. {Thefesi Wlﬂq@bx fash@hromatography 8isingretiy) |,
acet&ODOM (1: 984 eluani Oartdr eQdpokXalh, M@ﬁro@ga@\%s%%g’égdsa% aI)%II&D Solid

reactijo ure over 30 mi nutes, Via
(255 6 e Y SIS et 24 (YOO EPCIMA - Rss: SoRO LA B 11" (Rt =
5.33keépt under -20 OC during the addition. After 3 hours,

the reaction nm xture was washed

(b) 8-(1-amino-dibenzothiophen-4-yl)-2-morpholin-4-yl-1H-quinolin-4-one (25)

In & round bottom flask, 2-morpholin-4-y1-8-(1-nitro-dibenzothiophen-4-yl)-1H-quinolin-4-one
(24)(365 mg; 0.798 mmol) was suspended in AcOH (5 mL). Zinc powder (5223.3 mg; 7.98
mmol) was added to this solution and the reaction was stirred at room temperature
overnight. The reaction mixture was filtered through Celite™, washed successively with
methanol (4 x 25 mL) and DCM (4 x 25 mL). The combined organic layers were evaporated
under reduced pressure. The residue was stirred with water (50 mL) and aqueous ammonia
(15 mL) was added to the solution. The resultant precipitate was collected by filtration. The
residue was dried and did not require further purification. The product was obtained as a
yellow solid (291.3 mg). Yield = 85.4%. Mass Spec.: (m/z) 428.4 [M+1]* (Rt = 3.83 min).
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with a saturated solution of Na2Cq 3 (50 nL) and
extracted with DCM (3x30 nml ). The organic | ayer was
wdnimaogser magnesi um sul phate and evapor at ed POTAGB2b@/001369
a brown solid. This solid was purified by flash
chr omat ogr aphy usi ng di chl oronet hane as eluant to
furnish the title conmpound ;s an orange solid (2.91
Yield = 90% mp.: 146-147C, Rf = 0.42; MOH DCM
(vii) gxnt_’ngfis S 1725 Aspiee-dileerrzzjure@-@:sd)sz-tﬂwm}olin-{-ﬂt-pwi?lma N
radient); U: Ilmax = 271 nm IR (cm"™
a]py%nhﬁnﬁ&?}%%l 1189, 1112, 939, 769; 1H NVR, ( CDC

200 MHz), d : 6 JC4H, N- "bhol i ne),
< (4H 2n gg@ @ e),m5-53 (7 ’ 5:3),
O & A G S

c? ?.lH6H7—7°Hz JH6 - ,%jw ;LE

. C
(CDCl 3, 75 MHz), d(ppm ! 45.19, 66.87, 81, 76,
110 16, 112,61, 116.85, 121.10, 125.34, 127 6,
12¥ 13, 141.467 145.79. 158207, 160.42. (iv} Synthesis
of 8- brom) 2- m)rphol|n 4- yI 1H qui nolin-4-one (21) (a)

(@ SF IR S e oo ‘érV%?é(élg‘e[%é)aJIP}ﬁmad"?é‘c?"ﬁL(ZG)
Ina $<\;m)ertké@be flirdtekd-(4ad B8l tbtrarhethylelcB, 2-dlodabopsla®R-yl) dibenzofuran (12)

o e A U W

dloxaneu(é ) and maésxedngqmurr@ﬁIysa hyendxy-Zamdrpbalirabsi-pyridof1,2-
a]pyrﬂhlai’dw bréteo- bltanale m—7) (4%% rﬁfg BlE) r)wm%éﬁd Qge’@ﬂ\klag 19{1}%% 06 mmol)

ure in UI ck successi on.

WefesSPILﬁbl“é?P W.dwa%@()y"'f &@nd Fem?d Ther Whtone wpeer aiked together in a
micrdvedfve vesde iwhthoal fstel hidthd ierokaldrdaedparidaangol 3 rﬁﬁ‘\ Upon

ot A P O e Rt S L ok e

on megmgsiuat edfatehandreyapirated. Tha residtewss trétlilatasael hbtom&w@amdl taad the
produéi’%%trﬁm%% FG@%?W%%|’[G§'(£& i g [)rown soTéJ rF\I h%r514 BE{) mp:
262 °C; Anax (EtOH)nm 268; IR (cm™) 1706, 1673, 1631, 1599, 1541, 1511, 1430, 1338,
1306, 1230, 1194, 1116, 1070, 1028, 999, 975, 860; "H NMR, (300 MHz, CDCl;) § 3.26 (4H,
m, 2 x N-CHz-morpholine), 3.47 (4H, m, 2 x O-CH,-morpholine), 5.57 (1H, s, H-3), 7.03 (1H,
t, Jwerz =7 Hz, H-7), 7.44 (1H, t, J = 7 Hz), 7.58 (2H, m), 7.74 (1H, d, J = 7 Hz), 7.86 (1H, d,
J =7Hz),8.24 (1H, d, J = 8 Hz), 8.66 (1H, d, J = 8 Hz), 9.10 (1H, d, J = 8 Hz, H-6); "°C
NMR, (125 MHz, CDCl5) 5 44.41 (2 x CHz-N-morpholine), 66.32 (2 x CH,-O-morpholine),
81.09 (C-3), 111.58, 112.05, 119.26, 120.67, 123.89, 126.28, 127.57, 128.32, 128.76,
128.95, 130.01, 138.39, 142.88, 143.92, 148.48, 154.66, 157.04 (Cq), 158.67 (Cq), 160.28
(Cq); MS (El) m/z 443.35 M"; HRMS calcd for Ca4H1gN4Os [M+H]* 443.1350, found
443.1352.

JI—|7\H8: JH6 H8—

(b) 9-(1-Amino-dibenzofuran-4-yl)-2-morpholin-4-yl-pyrido[2, 1-aJpyrimidin-4-one (27)

In a round bottom flask, 9-(1-nitro-dibenzofuran-4-yl)-2-morpholin-4-yl-pyrido[ 1 ,2-a)
pyrimidin-4-one (26) (300 mg, 0.68 mmol) was suspended in AcOH (5 mL). Zinc powder
(445 mg, 6.8 mmol) was added to this solution and the reaction was stirred at room

temperature overnight. The reaction mixture was filtered through celite and washed



10

15

20

25

30

before being diluted with ice cold water (25 nL).
Scratching of the m xture precipitated the product
wohowhoyes filtered off and washed wi th petrol PCT/B2006/001369
product was obtained as a yellow solid (2.76 g) and
mas pure enough for use in subsequent reactions. Yield
45% mp.: 118C (literatuyse 28: 116-118C); IR (cm
1) 3728, 1668 1373, 1302, 1264, 1199; 1H NWR, (CDC 3,
SUCCSWGW'W mgth@mjr@} x 50 nﬁlla(lCBHCMsM xZ0HBL.). , Th2 cbBibin6Horganic layers
%B%&lou%aé}zﬁw%gg(p%h% The Wwa@ s@F}Q&‘%th %%te??loo mL), and
aquegus sMEIopiA AR ML) MES eAdacHs l”terﬁ 'Orr‘reT'Pﬁ/Teéhltqni precipitate was
colle2ted byreitrayon. 4ThiSsdlid W2 plARd dyMash &Qor‘%tob%ﬂ&i udRg A%Et as

cualy ol B R B For D ot B uBP L 868 i o geinb 5 .2
(AcOf)ImP: b%‘rﬁ;amaxl(eu@el)/(nﬂraaa(scsmcng 3:31.0632:mm937 \BETE 2258, 1697,

1657 EREULES, 1484 Ao ey OHOFBE PR ) Brlon, 10, o oo,
856, GH@&nHAGRI (360 MHZer@IDorélﬁt%vws m\/prF@ﬂﬁrdorpﬂihlmey essszotula m, 2
X O- @ﬁ;m[ﬁ%b/r%t aév# fﬁilddf! DV‘F{{E%*B%W%; {9-¥ @i )of- g#‘ez 4355 551.), 7.90

ound cryst
(2H, m) .90 (ﬂwoof RfHz); 160 BMR, m\MHz FMe(()Iah& 4§.22 PHOCHZRABorpholine),

68. OQ%QH}&%orpﬂaéﬂrfé) @639 r% aﬁﬁg ”fﬂéiéég';%«;fé
127. %33#8 81.3%3.89) 1 33758193 § 4§06 <@q 5082 &£, 156,70X34), H66.20
(Caq) 216I11238 (Elay, aB2 4) (Cq); &S (éBHa/z 1131900 Rral. @%Q:d h‘@\@&‘@ Bdh CaH20N,Os

0 R bl § 90, 17150, Tal ol e ey, s HRs
calcdVbiz§ 34Hel N @i +H] 18137508 M6urkB4 1386084, 103. 32, 120. 45,
127.78, 128.46, 129.48, 133.57, 136.91, 163. 87,
178.70. (c)
(viii) Sy pihes 5 o fb(1afviniriondipenanfyraoidiyi)-2-mdrphetirhyy bpyiid o] 2,1-
alpydmftinRLdhd (2byl, 3] di oxane-4, 6-dione (20) In a 10 ni.
round botton1f|ask with cool er and ni trogen bubbler

5- - bromoani i ng; NO:
-n hyl t hi t(\ ene 2 et hyl - 4, 6-
234 DI P ne (1 d-

e dlssolved i X Ng;ﬂFTTTuoroe -.‘oIQZj
1OFHQ) The xture was stijfridland heated to ‘
hours. Upon cooling, % solvents were
orat ed.?'"The residue was re€rystallised from
nethanol to yield the title &dnpound as white cfystals
(a) 2(Mprafrodin-4-yI-8-(1-nitro-dibenzofuran-4-yl)-1H-quinolin-4-one (28)
In a Schlenk tube, 1-nitro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) dibenzofuran (12)

(500 mg, 1.47 mmol) and potassium carbonate (480 mg, 3.69 mmol) were solubilised in

0

dioxane (10 mL) and degassed. Concurrently, 8-bromo-2-morpholin-4-yl-1H-quinolin-4-one
(21) (380 mg, 1.23 mmol) and Pd(PPhs)s (71 mg, 0.06 mmol) were solubilised in dioxane (10
mL) and degassed. .The solutions were mixed together in a microwave vessel, which was
placed into the microwave reactor at 180 °C for 30 min. Upon cooling, DCM (20 mL) was
added. The solution was washed with water (20 mL), then dried on magnesium sulfate and
evaporated. The residue was purified by flash chromatography using ACOEY/EP (8:2) as
eluant to furnish the title compound (303 mg, 0.74 mmol, 60%) as a yellow solid: R; = 0.67
(ACOEt); mp: 247 °C; Amax (ETOH)/nm 251; IR (cm™) 3421, 2852, 2360, 2333, 1614, 1573,
1500, 1435, 1429, 1348, 1309, 1233, 1199, 1152, 1124, 1039, 991, 917, 866, 823; 'H NMR,
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g). Yield = 50% mp.: 212-213X; Rf = 0.05; DCM IR

(crrTl1l) 1627, 1342, 1305, 1100, 1022, 934; WV: |lmax =
w@2doormeosiH NVR, (CDCl 3, 300 MHz), d (ppm: 1. PET/GBA06/001369

s, 2CH3) , 3.24 (4H, t , Jab =5 Hz, 2CH2-N

mor pholine), 3.66 (4H t , Jab =5 Hz, 2CH-0O

rmrphol ine), 7.18 (2H, m Hgrom4 and Harom 6), 7.40

t JH5-H6 = 8 Hz, Harom5), 7.69 (1H, dd, JH3-H4

(300 fgz @DCla) Bi3-045(4H, m, ZXI-q}'_Hz-N-mDUWDﬁS’)e) 3RB(AH( 2 stHzP(D-H)

B (G B B P28 Sy S5t 0.

(2H, rg48. ﬁé(whﬁ&/ #q, HZ.I)BMSS§§| m{Z7442729 M{; IRNSS Blenirisr SedripdNsOs [M+H]*
442 1397 foudd wh2.4885qui nol i n-4-one (21) In a Schlenk tube,

5-[ (2- br ono- ani | i no) - nor phol i n-4-yl - net hyl ene] -2, 2-dim

et hyl -[ 1, 3] di oxane- 4, 6-dione (20)(103.3 ny; 0.2513
(b) mmnmmsﬂwoasm-wg Z-Iﬂmsdh@heﬁ%lhfﬁid}ﬁﬂm-@cbn]? @ay) . hThe

SLi tor X our

Ina %‘uﬁé H&g)oln){\]ﬁia?]sk 5 n{otrp?rah g?ﬂm ro\;aébsen %@8@1 r\Tzﬁgl) g{:l n-4-one
(28)(@&@ f‘@mlolfi@dt"@dl) WS sumendem inBheticrasisl (8 nd-) Waimcpowdén (QED ing, 6.58
mmd? h@{haRld RIAQAIABRANRE AdhooPICLRRLR R WRIDARRL

| uant lo was obtai ned as ' a
OVGFPJB'N srelaq‘@) mixgjre wegs fltgad4hrapigh-eeije aad theemsmuccesswely

with (n-'bthb%l (4 B@SSmLsFéfh@ de@ 2§ﬂ=@ thel dtriblned ot mC‘Iagérg%ere
cm 1) 3395, 2

evapgisies U%wdug%@pfessm%f neyrggisiue waefimed yih Wafer 150 mi ) gad
aquebli$ Amnbnib(15 ML) GAs a8, to QIQQSOIUT85 Thdfeshtamx prec@ﬁzﬁe Wéh

collegﬂ%@vﬁg&ﬁﬁ h% reg ﬁg was giﬁedfng g‘%ﬂlﬂ_lreotulre fl&%f p_urg bﬁ?n The

prodg@}é%ﬁcmw @ihmmohegﬂ %)Elassbi(amml-las 8 brawrB)il; RY= 0414 ((AADEL); tAmax
(Etoﬁbﬁmf’ﬁfﬁrﬁcr'ﬁz) H‘é%f 51‘5’7*25)1:’37457 1588, g@% 1485 J%E@@?%&aﬁ ggo 827,
748, qu qqgr@ﬁﬁ, NI\/R¢3(N]\MHZ (CSH) ;5 3.7 4llez1) 2 xCHamporpholine), 3.58
(4H, 4rﬁ 23(5CH26@ n%?phc%eﬁ@ 983(414 éﬁ=3)162§5 (11ﬁ§ P28 1-22547 737 .51 (3H, m),

esl
£ 526 f‘(813binﬁnh<§ Qﬁ (Bb'nE dﬁﬁ H,Z)h%ﬁ? 211 i) ! 5 8 p e INMR.47§ Mg, MeOD)
5 4802[(2x ﬂ;Hz-N]-rIﬂWthl'u@ 874408 dl-%fb nbﬁ)honne) 111 94 112 63 122 96,
125@%J %5 %Ikt%(} nZOt1%| % heg ¥ % ﬁ
p@?‘r i -8 54 n@ (68213532 34@8 I1é_ﬁk79t M@e(E' m/Z
412.25 mr THRME chldd for B,54,00; fwaithyd 2. 1658, Rufd exabsswl an- 2- vyl
) di benzot hi ophene
(ix) Synthesis of 9-(1-Hydroxy-dibenzothiophen-4-yl)-2-morpholin-4-yl-pyrido[2,1-
a]pyrimidin-4-one (31)

:; :,: g

23 31

In a round bottom flask, 9-(1-amino-dibenzothiophen-4-yl)-2-morpholin-4-yl-pyrido[2,1-
a]pyrimidin-4-one (23)(137.2 mg; 0.32 mmol) was suspended in ethanol (15 mL). HBF, (664
pl; 4.81 mmol) was added dropwise at room temperature. After stirring for 15 minutes, the

reaction mixture became a clear solution, which was cooled at 0°C and t-butylnitrite (76.1
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(7)(983 ng; 2.8 mmol) and caesi um carbonate (2.705 g;
8.3 mol) were solubilised in THF (8 ml ). Argon was
woubdslieghsin to the sol ution, which was soni cat edTigB0bH01369

m nutes. Concurrently,
9-triflate-2-norpholin-4-yl-pyrido[2, 1-a]
pyrimdin-4-one (6)(1.154 g7 3.045 mmol ) and PdCl 2dppf
(112.7 ng; 0.138 mmol) were solubilized in THF (8

uL; 4 inmoAmgs raddeds AltabB mihuieas, the redstiors mixtitre was diMited vithvather (25
S : r I

mL).tg E‘tﬁ)gc?@iv{]a%tf%ré%gﬁ%@g\tf%ﬂtergg%ﬁs‘tﬁéﬁj\%%@ﬁ m@ﬁh%eméﬁ? d mL) and

ube rrred an
driecgOis §Qbel wes ardestto a sghtian ebeinriagitrafeRB.1 299 A6 mmakén water (500
mL) @&ﬂéﬁﬁlmg Eﬁ'&o@&%ﬂé @B.793%y; mhﬁqol%r‘idqstmti & (el

on na nesi um ate and evapor ate h
temnﬁé%twaut PR T4 5 TEEp SRRy Shy ToR fesigs was
purifiet! fbylﬂaﬁcﬁtr@h@tb@@Mn( us’tngl.m)sthaﬁollﬂammg&éﬁ eRf@nt. The by—product due

to deea\(rfrpglo?%aig’gl E} Cﬁnal}z é (ﬁ/nggftrﬁl ne S a ?{'rﬁél\ﬂs a yellow

solid((26.8)mg)VEisld -Sﬁ@é’o:.ME(SﬁiSD)BCAWZB‘lﬁ{OWMH] ((Rl 4.28.n6) m n)
(b)
1- Am no- di benzot hi ophen-4~yl) - 2-nor phol i n-4-yl -pyri
(x) %raf@sgmqurwnembme awsd) -3-mogphadinrttylbbbengapyramsdone
(33)9- (1-ni tro-di benzot hi ophen-4-yl)-2-norpholin-4-yl-pyri
do[ 2, 1- a]pyrlmd|n4one(17c) (618.8 ng; 1.351 )
vvasNosuspended in AcOH (&6 nL)> Zinc powder 883 ny;

3 o4 rmDI "was gﬁed t sol ution anc

sweel—a-t ure_oveenrght. (o
“? e reactl xture was fiLieredntbrough Celi A PN

wegfred successively wth netha (4 x 50 )
1( O nmL). The conbi ned orga i c | ayers were 4
Zev por ated under reduced pre Ure. The residue \Q%s
25

stirred with water (100 niL) and aqueous anmoni a
(a) 2riiyrohels-Lded -rit-ehenzofiran-f-ubr.-beneonyed-vren (32)

To al%@:%rpbft fahifo WE(& 4,@% e@r‘éﬁ%@hypy 3f2Ld16x%B$r’o%Ha2 ﬁﬁ&bér?z%fﬁéhemz

L e purification.
0. 30ﬂ{8°'p9 6%3&% a@t)é(gfoaetdéaxw&l( ) ﬂa%fﬂqeévv'f@@rq @e(hgresugonigReid 2-
morptiotn-d-yi=4-89041HREbenzOpy3&r-8 AC&Ir eI (rbacl)a. 09‘4@8§ee3ﬁ/©<303/024949

4 n ’Sﬁﬂ

poragl baionu® (B Gmand IR GH A phaveS By .15
mmali @118 g)- Pheoractipl Ypssel was sealed and heated under the influence of
microwave radiation (140 °C, 10 minutes, low absorption setting). Upon completion the
reaction mixture was filtered through a thin pad of silica and the cake washed with CH,Cl, .
The solvents were then removed in vacuo to give a light brown solid residue (0.13g, 100%)
which was used without further purification. m/z 443.4 [M+H]" (Rt=4.76 min)

(b) 8-(1-Amino-dibenzofuran-4-yl)-2-morpholin-4-yl-1-benzopyran-4-one (33)

To a solution of 2-morpholin-4-yl-8-(1-nitro-dibenzofuran-4-yl)-1-benzopyran-4-one (32, 2.5
mmol, 1.11g) in acetic acid (50 ml) was added zinc dust (25 mmol, 1.64 g), portionwise over
ten minutes. The mixture was then stirred at room temperature for 2 hrs, whereupon it was
filtered through a Celite™ pad which was washed with methanol (20 ml) and CH,Cl; (20 ml).
Solvents were removed in vacuo to give a slurry which was then diluted with ammonia

hydroxide (30 ml). and the resulting solid removed by filtration. The residue was purified by
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24 25 (a) 2- Mof
hol i n-4-yl -8-(1-nitro-di benzot hi ophen-4-yl)-1H qui nol i
wa-24ocog0sf 24) 1 n a Schl enk tube, PCT/GB2006/001369
l1-nitro-4-(4,4,5, 5-tetranmet hyl -1, 3, 2- di oxabor ol an- 2-yl
) di benzot hi ophene (6) (983 ng; 2.768 mmol ) and caesi um
carbonate (2.705 g; 8.3047szgnol) were solubilised in
(8 mL). Argon was bubbled in to the solution,
f'ashmrwtwgp@dﬁv%&v@m MePHIGH-Marili9%as el tugive thel desired product
5v§1rbérwmrc8|fyrmw#b%lwzﬂmls- iR biflyone (21) (941.4
. 045 mol ) and PdCl 2dppf ( 1 12.7°ng; 0.138 rmm)
vvere soI ubilized in THF (8 nmL). Argon was bubbled in
Exarhplet1h ®asallelsyrithesisriof0-TERate 26 Adhni40y1- pgﬁd Bi2MIABSyrimidin-

_on;[l'(\ solutions were m xed together in the hl enk tube,
st |)red and heated at 800C for 18 hours. Upon cooli ng,
DCM (20 ndgy was d. The solution svvas QM th
wat er (20 ), h dri edAron nmagnesi u hﬁ and

evapor atfed. T g_ue was purifje
chr onat u3| ng et Oacet at e/ 1) as
el uant. Afte evaporatl t he product s obt ai ned as

ayellowsolld(2555rrg) Yield = 20% 0. 24,
Ac CEt DCM (1}}1) Mass Spec: (mz) 4.58.% [I\/H]+ (Rt =
5.33 mn)

An aﬂoreﬂﬂaéﬁ?rbwgmélab@r@ 89Hhmophend potabsiuP-caropiie|(109.3kmg| 6.1844q

mmoglvﬁe% g‘ﬁgﬁ‘f%@] {)?Qasaa_r%d%_eﬁll.lﬁguﬂ'ga %enzo {léc% %éd and pfj geﬁi_ I\Ly_’th

argoR; TR FRerafiop yeas Pedgrmds timps. on q§ghlﬁnlbi|upe Vea@ﬂ@;ggggwgh@m-4-yl-
yrldbﬂl 1A§]Q7ilrﬁlaln|3ﬂ—dne ﬁZVﬂmmﬁg\dﬁﬂSB@w& &r'ﬁgﬁouZel%e?WQ M\ﬁlt%ed

%&[ hi s and the reaction was
in d'OR(SB 'Bm gﬁrgpgel ﬁ{P@? mMgAT WasRePhiedip iq B Spiusiens mdi C\M‘@S
sonidatddtfer ﬁijmtrimte(su dharGehdr iSehibng tubsyasiarie- (ﬁlpﬁeﬁfyﬁiﬁbwné) Whltadium

(15 2T 0 i Berandlshy B B ol iy o Pibin G Pec e 62
tUbe)ThPéQWE\e!ﬁ%ibl@N@sn &t the seldtion, whichvaae sorfisdledrio) 15 nthuepu eols of
each3BIBEH Faé Afr'i_’)(eﬁ% ohes il eghob fd%@ sstﬁc)f E%h?ﬂ??t&]?’c 95°C folr

resul tant preci p| tate was c ecte

hours. dpefLeoolipg thr saliHion wgs ditetetibrouk @Lﬁadiews (RigoReery Technologle
solid PH&dd éx@aLHdGoluFkHEOfB00 FHdCdt sMBs wWhiihalddgh@a oft a stalker parallel

purification system. The column was washed with ethyl acetate (20 mL), and collected as
Phase 1. The column was then washed with dichloromethane/methanol (85:15) (20 mL) and
collected as Phase 2. Both phases were checked for product via LC/MS. In some cases,
phase 2 contained only impurities, in other cases both phases were combined and
evaporated. Depending on the product, the purification was performed by HPLC or by flash
chromatography.

Compound Ar

34a O O

S




10

15

20

yellow solid (291.3 ng). Yield = 85.4% WMss Spec:

(mz) 428.4 [M+1f (Rt = 3.83 min).(vii) Synthesis of
wO-2(0dbA1Assno- di benzof ur an- 4-yl ) - 2- nor phol i n- 4- yPepyaB203[001369

2,1- a]pyrimdin-4-one (27) 12 17 26 27 (a)

9-(1- N tro-di benzot hi ophen-4-yl)-2-norphol i n-4-yl - pyri

do[ 2, 1-a]pyrimdin~4-one (586) In a Schl enk tube,

l1-nitro-4-(4, 4,5 5-tetranethyl -1, 3, 2- di oxabor ol an- 2-yl

) di benzof ur(a#°(12) (500 ny 7 mmol) and potassi um
carbonate (480 ng, 3.69 mo|) ol ubi lijsed in

di oxane (10 |nL) and degassef. rently
9- hydr oxy- 2-|nor phol i n- 4-yl - pyri do[
alpyrimdin-4-one 9-Q-triflate (17\ (466 ng, 1.23
mml ) and Pd(PPh3)4 (71 ny, 0. 06 nnDI) wer e
NMRSRésulis | | sed in di oxane (10 nL) and degassed. The

aaa: RN, REECH DAt 9rPNe-Fh CHoRadeonemembpinal SE8a4Bam, O-
CHz—fnorphBFh:’)’l 564 (Aphs, (CHCBJ)IWIQI (1BAVUs20= Mz, vas ﬁdﬁ'@@? 4-§|'(§H m);
7ol 1S Il L0t Lo 80 e L PR e o

trlturated in hot nethanol and the product (375 ng,

130-v\ﬂw$5(g§5€§ 59@ 31'185?#*#& T%?@WFL%%@%TC% (crt

morpRgling %8637 1@73) 1]13311 (CHEY9121 BIAR2. 105 122,92, 103 6; 1838, 127.39;
128. 2'73@% 911%%9,4114&477 ]1§§§8 1%8%@ (%%%81399%(9 148.43: 14380 1943

6@ﬁﬁ ﬁn@bhollne) 3.47 (4H, m 2 x O CH2-norpholine),
557(1H S, H-3) 703(1Ht,JH6H7:7Hz H7),

34b: ‘H#\ﬁ\ﬁé)(éDﬁlaggoql Ml:fz mgm)rg-;ig@ %H%OE-L ch;ph?oAIfuje)llg;| 54d43-l ‘?[ O-
CHg-er)phol&eﬁiGS €elHH, d CH-3% 78, t, 3)45 70=(sz|, ard 73 738754 (aH, m,
O S R G G

7 Hz (Jc B8P, Hnmarensﬂbemmmﬁ,,e A1L8.02 @H, 12 01,6 d|bé2&flﬁ8n) 4.26 (48 d,

J 7H2 o 28 46, 128.95, 130.01, 138.
”6”142 88,14 13% %ﬂ@ A8, 154.66, 157.04 (Cq), 158 67

(Cq), 160.28 (Cq); Ms (El) mz 443.35 M+; HRMS cal cd
C-NMK, (EBEHLWARRZ), M) 445 ERRN- datnd 86 357%-0-
morpholine); 81.37 (CH-3); 111.98; 112.65, 121.14, 121.75, 122.76; 123.31; 124.38; 124. 89;
127.80; 128.03; 129.28; 131.42; 138.06; 156.30; 159.48; 160.69.
21c: "H NMR, (CDCls, 300 MHz), & (ppm): 3.42 (4H, m, N-CHx-morpholine); 3.56 (4H, m,
O-CHg-morpholine); 5.40 (1H, s, CH-3); 6.87 (1H, t, Jugwr = 7 Hz, Harom=7); 7.26-7.83 (10H,
M, Harom-biphenyl and Haom-8); 8.87 (1H, dd, Jug.sz = 7.1 Hz, Jue.ns = 1.6 Hz, Harom=6).
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(b)
9- (1- Am no-di benzof uran-4-yl)-2-nor phol i n-4-yl -pyrido]
wa@ 20@1a3g8yr i m di n-4-one (27) In a round bott ompPCiraHE006/001369

9-(1-nitro-di benzof uran-4-yl)-2-norpholin-4-yl-pyrido[
1,2-a] pyrimdin-4-one (26) (300 ng, 0.68 nmol) was
suspended in AcOH (5 nL). Zonc powder (445 ny, 6.8
nol ) was added to this solution and the reacti on was

Exargple 2 Barafiel syséhesisfrpey &Brareo-8veenhglin-4-yiiH-quinaliri-6one (21)
m xture was filtexed through celite and

washedsucc-,rés&slv y i t h thanol (4 xArSOH @ DCM
(4 x 50 onbi ne organi c |z s

evapora uner r edticed” poessur €. reil due was
stirred withfwater (100 , and aqueous)fanmoni a (25
m.) was adde€d to the so ution. The resul®ant
precipitate was collected by filtratiags This solid
was purifiéd by flash chromatography using AcOEt as

An a@drb@‘l‘zh‘te b&rohitlbE %@436%%%! tah@ pS@@lﬂH '&Qrb@geﬁg éf@ % rQl965946 mmol)
Wereggz)dB(@d '[ﬁfb?( c?rgﬁﬁ_éu})ﬁ Q% §ask|v¢§13(e(yﬁ9LP)ted3guj(pur@dMg1p argon.
This 898&jon2BiBherfaRmR), 3 ﬂrﬁ@ir lnfiﬁgi:?len%ﬁﬁa 8- %%SOFZ -KbSsholid-441 H-
e i A

mL; per garussHbab rAvbon ivae pubidedsial tq thilsolutior? which was sonlcated for 15

minufes CWar{B'H{e'P gelhlérrﬂ@ﬂxbe Qer%%?-gﬁ% nﬁlpht}sp&?e a’d#?n ﬁg (0 d1e
mmoﬁ_ppr c@rou§el-tulqe)p%a)s so@g@zepqi\;Rdloe@gp @reL; pReaDpuse! wheR Argéh was

bubbletiZy {-tA® s WELh WaS s%ce(té’d for Q-%anté%g Qﬁﬁl_géf &8hsolution was

mlxeiéngetgg# m%lygcewg_use}llgg@e Sélﬁ!’ed i@céh%ed ateg° %ﬁar 4§Jpguq§6 ’pooling
the sdlGihn32as(flBeg)ed tﬂ!ﬁﬁgW@ R(a%)'s DikbdveBOTdchadlogid 6611d§§13€5:GQtractlon

colun&@%féﬁjﬁo 4719( %ﬂ'fzﬁg@ﬂ %_ ;gi c_zleg%#gq s]ti)é?ﬁ_qar@n Ia%@flgfglon |§|ystem The

colunan @ W%hemwth_’ethyFmﬂthe (20, mBRakPcolietted ay Phady, 1. 1Bhe3@iumn was

then \lﬁlgg\@d‘?ﬂh%hf j&%%ﬁgﬁol [(é\gthg) (f'O r%l]_')garl'és Qcﬁleclfeg as q’hase 2.

Both thsfs Rﬁ’f Gh‘EheGF @PG‘#%MEA—(%/M? In savrertasEs.(Phase R cpytainetbpnly

lmpur?uel m@}lffé)’f:és@s(ﬂ)bﬂrpﬂmgé‘@wér%%m()ﬁbd and evaporated D pending on the
di benzof ur an- ‘i‘ I—L%{

prod%; '\{ge ;ﬁ.]h lﬁ%l%(l ppﬁorg‘neggm '%Dﬁ'lg er%élash chromatograp

1-nitro-4-(4Campoimnd et r anet]myl - I, 3, Z- di oxabpor ol an- 2-yl

) di benzof u‘§§a(12) O

S

0

35b O O




(500 ng, 1.47 mmol) and potassi um carbonate (480 ny,
3.69 mol) were solubilised in dioxane (10 nL) and
wdegmsssd1 Concurrently, PCT/GB2006/001369

8- br ono- 2- nor phol i n- 4-yl - 1H qui nol i n-4-one (21) (380

ng, 1.23 mmol) and Pd(PPh3)4 (71 ng, 0.06 nmol) were

sol ubilised in dioxane (10ealL) and degassed. The

sol utions were m xed together in a mcrowave vessel,

NMR{peHs was pl aced into the m crowave reactor at 180 0oC

35a-f -rdﬁt?zog]fb@m %@rl\ﬂ%goé V&ppr% 2%5”('492@6”#@%"% mamhglép Erg 57
(4H, hd@@%blz&h*s@mcmp@ha@& é?/(ﬂdrblsaHfsd 7.3he, 11-E$I|=CRJHsz$a§m) 7.42 -
7.74 RHIB 1L, PY. 151200 GROATAL 00Ty HE W dﬁ% P (8:2)

5 as eluant to furnish the™{T conpoun , 0.74
mol, 60% as a yellow solid: Rf = 0.67 (AcCEt) np:

3C-NMR, (@@CLJ, UWM(—IE} %dr@)mlggé- 8C|JI R\Ii\/ﬁ?haﬁneg%%%f égé 6%\?6%}1011%
3. 16

9. 4“@%3) %igés @Fiég? %éim 1493%) (CiH1123g1BACHy 6124 6824GH), 126.29

(CH)NNIB, §(B(@b1) M45,8600EN, 37 89 3C A% 10766 %@H) 43K22 (CH) 132 56 (CH)

135,63 3 ER AR G308 5875 4@?{4 G oL e Orinre 0

10 (C)m, 7.65-7.70 (2H, nm), 8.31 (2H, m, 8.67 (1H d, J =
7 Hz); M5 (El) mz 442.29 M+; HRMVS cal cd for
C25H20N3C6 [ M+H] + 442. 1397, found 442.1398. (b)
35b: {1 NMRa (PGl AR Uifpam):4-98 (FH2s, b Cplbaidrsholing)] 3.56¥4HisnO-
CH,-@bt | -
2 -r?@?f)"r?grﬁémg ‘ﬂ*; FTaPRH A 2 %e’l%é’frﬁ”%[‘ N Happ 7 )
7.64 “(ﬁ'UFn'd#rqmr?- 4L et 1 arqnzgwen@furen)sasmm)s Was-@uspended
15 in acetic acid (5 nL). Zinc powder (430 ng, 6.58 mmol)

s ed_to thi | ut d th t
N7 BERard bt ekt e 6F i BRRInOTRB7 E-on

morpholiie) 9. WeEHES )1t 2ned21 a0 Roc£l3. 4536 &%@dza E?@%%Mm@%f@dm 67;
128. %L‘f£§iﬁé\é§§§rb%e(gl gﬁggﬁqg“ﬁ 'y1e5i6531mé7rseg3evapor ated under

reduced pressure. The residue was stirred with water
1 t he

20 Bk oTbyuned FUSHE T Spht Pl 1485 A PELE Ly
a]PYﬂmlokl'P'Qm')dﬂbeﬂﬁvéhlpeberﬁwllmstadﬂdeaj@ahd did not require

further purification. The product (24@ nmg, 0.60 nmol,
919 was obt ai ned as a brown 0|I J'\/Oa44 (AcCEt);

| max OO

™ N 2™
(0]
23 43
In a round bottom flask, 9-(1-amino-dibenzothiophen-4-yl)-2-morpholin-4-yl-pyrido[2,1-
alpyrimidin-4-one (9)(152.7 mg; 0.356 mmol) was solubilised in dry DMA (4.5 mL).

25  Triethylamine (109.3 pL; 0.784 mmol) and chloroacety! chloride (31.03 ul; 0.392 mmol)
were added to this solution and the reaction was stirred at room temperature for 4 hours.
Aliquots (0.5 mL) of the reaction product were added to each of the 9 tubes containing a
different amine (3 eq) in a greenhouse workstation. The reaction mixtures were stirred in

paraliel at room temperature for 18 hours. Each tube was diluted with the minimum amount



(EtOH)/ nm 315;

IR (cm1) 1708, 1572, 1374, 1278, 1190,

1116, 1049, 1010, 931, 880, 827, 748, 722, 688, 688;
waboddhyosf 300 MHz, CDCI3) d 3.11 (4H m 2 x

CH2- N- nor pho
5.98 (1H, s,
(3H m,
8.67

of methanel
subnﬁt@é’d Bfackhd-£
127.87, 131.5

i ne),

H3), 6.85 (1H d

7.52-7.68 (3H, n) g28.05 (1H,

S

8 Hz);

Ai-p

Y ﬁgrag\ﬁa H

PP
135.3

B

J =8 Hz),

t

J

urlfﬂ:g{:i_’or157 127.
146. 21, 156.

PCT/GB2006/001369

3.58 (4H m 2 x CH2- O norpholine),
7.

25-7.51
8 Hz),

13C NWR, (75 MHz, MeQD) 48.02
Pirsl tranefprreintatalL ¢/ ScvigHAI GherioC/pisotialnapre

63,
79, MS

(El') mz 412.25 M+; HRMS cal cd for C25H22N30O3 [ MHH] +

412.| Bopdpouh®U
9- (1- Hydr oxy-
ride[2,1- alp

nd 412.1654. (1X)
dRbenzot hi ophen- 4
rimdin-4-one (3

pun hesj gt of
- 2-npr pho
J/"

Mass oy
W*ﬁéu nd

bot t|@6af | ask,
9-(l-anino-m
do[ 2, 1- a] pyr|m
was [suspended

i ophen-4-y
4- one (23)

bené;;h

i n_et hanol

(15 m).

3 30 I n
94 2- norpHsg i n-
137.2 ng; 0. 3

HBF4 (664

YT i
31

ghe¥d - |

2 mmol )
n; 4.4

moli B6has add
stinring for

clear solutio
t - by
30 m
et her (25 m
filfered off,

3§ﬁtes the

ed ise at ro
15 tes, ther

in
nr/Whrgh was coo

76.1n 0. 64

bm t enpe

bagt i on jm.xt ur
pd at 00C and

rature.

Af t er
e58acall

d. Aft

e a

18

e an~mi xt u
ecipitate
Then washed with

mmol ) wals add
re was di | ut ed
NSO f or 2&nd
ether (2 x 5

wi th
gt
m.) and

dri gdggTNis S
nitnate (23.1
contai ning cu
stinred for 1

I I a dUUEU O
03 g;f§6 hmol ) in
-0 oxi de (45.7

hour at roomte

asot ULi omn—of

&@ter ggg%nn

B Tg; O.
perature. The

cupr+<¢

13834hd
aqueous

sol uBben was

resiidue was p
nmet hanol / DCM
deami nation w
product mas 0

filtered af f or
urifiedg@lash
2:?§TN sl uant .

ag/NQQﬂated in 17
btai ned as a yel

0 a bro sol

:hronatggraphy

The by-|ps.8slug
(22.5

% yi el d
ow sol id (26. 3
N

d. The
usi ng
teadpe t
ng). TH
rTg)

ne

4.

YI el J.J /U
m n t}’ﬂ() Synt

- am| no- di benz
- benzopyr an- 4

haoc 2\
eSS =7
hesys
of um 4-yl
-one (33)

e 4 T

1
2-

A\ v

(a'a¥aVaill (.
\
- (
) -

no

I
20 [
LA 4 L T

r phol i n-

3

£.98 -1

1]+ (
s Rt

23

569.4

36g

N/\/OH

95 3.13

599.4

36h

90 3.14

574.3

36i

90 3.47

584 .4

36]

85 3.18

643.5

36k

90 3.31

654.4
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(a) 2-Mof
hol i n- 4-yl

-8-(1-nitro-di henzofuran-4-yl)-1-benzopyran-

PCT/GB2006/001369

wo-2006e10¢82) To a sol ution of
l1-nitro-4-(4,4,5, 5-tetranmet hyl -1, 3, 2- di oxabor ol an- 2-yl
) - di benzofuran (12, 0.30 mmol, 0.10g) in anhydrous
di oxane (2 m) was added trggf | uoro-met hanesul f onic
acid 2- norpholin-4-y!-4-o0xo0-4H 1-benzopyran- 8-yl
Exarapled: Syathedisafidraminoddi-@-mexpbolD4aBAaX0MDpyrido[2,1-

L and tetrakis
a]py?ﬁﬁﬁe‘*’nwgﬁﬁgﬁ Egsﬂg gaﬁ]l ﬂgmona O&%%%ﬂ)mml 0.018 g).
was seal ed and heyted under t he

4 , 10 m nutes,

The reacti on vesse
|nfluence 0 QF.0Wave radi ati on

m xt ure was ilica and
t he cake washed |[w {h re then
renoved i n vacuyo resi due

(0.1 3¢,

100%)

m z
benzof ur an-4

43.4 [MH + (Ri=4. 78 min) (b)

-benzo

purification,
8'(1-Aﬂ1n0-di yI) 2- nnrphﬁlin 4-yl -
| Zﬁﬁ? 4- one 3@ To a sol uti

na Blidaer o {tombe W‘f%omea@nﬂb?moamowm-pxndo 2.1-
a]pyrirhiginzo@y @8)(#270Mg; (285 mAof waBBblubilsed irl 8l DMA @4:@1) c

riotfiiarfing R ot SRR RS And P iactontinic f stiiie (G4 A iz mmol

werestided @dthiatsolubanaricetip esaation wad dirred ahfodm tepeRUPE fbr |4thours

Allqu\g@S(P] rhlt)%'% ﬁ\% r&%‘%H %%O%th‘?l’%;ﬁé td?) {agﬁg%\/{ﬁ] § g{ﬂ% 8%? mmg a

dlffer\ﬂ/eframﬂ@(ﬁﬁﬁém iha gmbguaeonlcgkatﬁloa Bleueagtiontmixthresaerd stered in
paralft B%@rq t%ﬁé}at@mp h8h grlf’é?&h Q.Foe(v&)ég dilitkd @H Gnd llﬂﬁ"ngnum amount
he resi due was

resutlng rermve tration.

of mef{yanof {rerx- Wrm's)sqﬁldéwgﬁﬁ%@%wwssr@zﬁ"m g/ M@ were

subnfitédGbPad 298 sami grepsrativd 9PIQE 168 plidiRa@si red product
(75% in analytically pure form mz 413.5 [ MtH] +

(Rt=4.27 mn) Exanple 1. Parallel synthesis from

9-TrmHn&ben&-n§rphoI|n 4-yl - pyfPda} 2, T-RE py[rvmadsdl -
4-one (17) 3417 An appropriate, bporonilc_acid &P 95
nmol|) and pot@assi um car bonate ﬁ%b 3 més 0. 7 iH
37a o
N 85 321 |570.3
37b *\N
H/\©\ 90 353 |620.3
~
0
37¢c .
\N/\@ 90 331 |584.3
37d NN
¥ N()O 85 293 |627.4
37e *\N/w
k/N\n/ 90 3.17 611.3
O
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nmmol ) were introduced in to a carousel tube. The flask
was evacuated and purged with argon. This operation
woasocpesdsor ned 3 tinmes. In a Schlenk tube, PCT/GB2006/001369

9-t hfl at e- 2- nor phol i n-4-yl pyri do[

2,1-a]pyrimdin-4-one (17) (100 ng; 0.2638 nmol; per

carousel tube) was sol ubiliggzed i n di oxane (2 n1 _, per

carousel tube). Argon was bubbled in to the sol uti on,
Exarpple & Syathesis fif 2zameinoMbl4-(2snaiphalied-yl-Aroxartot Wiy dse-fikioalkin-8-
yl)-dtuéheothtmhusmaéétﬂhmxl(ﬁ)owhl ne) - pal I adi um (15. 2 ng;

13 mmol ; per carousel tube) was sokyblllzed in

dloxane ( ; r carousel tube). Argdon was bubbl ed

in to the , Whi ch was or 15

m nut es. each solutio ed together in

t he carouselSTuy stgf? d and “hé: at 95C for 48
hours. Upon co { R QQ?S | uti onSwayg 'Itgfé t hr ough
sryITechnoIogle sol j +aSs

a Radl eys Disg traction
col um of 500 it silica, which 3

stal ker parallel purification syste e col um was
washed with ethyd acetate (20 nL), ang €ollected as
Phase 1. The columm was then washed wth

In a rgurdhPeffoshitask ol arainergibe nzqtigephes)d-y| P2-mernhotimd-yt-diHasinoid4-
one (QS)(%B&@ ﬁngO 38ainbl nﬁass%ﬁ:bwgécﬁn%?@m% fsqﬁl_ P"rﬂQM(}IEm}HeQﬂo 3

In sone ca hase 2 contai ned
uL; Orﬁqqﬁd?m?' 8 cHlGrogeha Fhipideds échhO a%@é@l)\)o@r@a@qﬁﬁiﬁp fegjsolution
and A8 CeRYGPRESERE aDﬂiéﬁﬂl@inB@ra@U?e tdha neuRd lA%uot§ hﬁ5 mL) of the

i f tion per HPLC or
reac i D R SRR oRE SLATE S 19388 comRIe Ol episarne ) n
greeVtdue wdrkéiapon). Tha r&tigrdixtures \Nbr@HtlﬁedTmrmMIbl dtegam Bnfferature

fqr1§ﬁ(ﬂlrs{&ac% vﬁpcfllg{éatwnﬂiaa ISI?} 64m %llgggsd; mf a?\éli_qméﬁjo&S mL)
and trangterred Bito @ 2R/MGyial. 7AlIABe LCHIS (/I&IH weng submisl fér @G gnd ldemi
prepéjrgﬁve lsPL]@fogpgr%lcgt?dﬂ m; 9.04 (1H dd). 13CNWR (CDCI
, (ppm: 44.83 (CH2-N- norpholine); 66.84
(CH-CnDrphollne) 81.37 (CH3); 112.47 (CH7); 121.69;
122.[B5mpbddd 92, 124.62, 124785 Pd.,,ﬁg. SY,RH<S. ‘Mass
128.{91; 132.41R 134.77; 135.88 .3¢; 137.
139./60; 140.13; 148.84: 159.38|{%y); 168) 54 ((Méb)

NH

38a Pk 80 299 |4853
38b (\
(o]

/N\) 95 3.18 | 5554

38¢c (\NH
\) 90

N 3.06 |554.3
38d (\N/\/o\

*/N\) 90 313 | 6124
38e (\N/\

P 90 31 |5823




34b: 1H NWMR, (CDCI3, 300 WMHz), d (ppm: 3.35 (4H, t ,
N- CH2- nor pholine); 3.54 (4H, t , OCH2- norpholine);

w6 20/10dd8h s, CH 3); 7.08 (1H11, JH6-H7 = 7 HZPCT/GB2006/001369
Harom 7); 7.38-7.51 (4H, m Haromdi benzofuran); 7.67
(1H, dd, J H/-HS 7.6 Hz, J 6.H8 = 1-3 Hz, Harom8);
7.94 (1H, dd, J =7 Hz, J 851.6 Hz,
Har am-di bhenzofuran); 8 01-8 05 (2H m

Har gre8ti benzoruran)- 206 (1H, |dd, JHE-H7 = |7 Hz,
JHb-Ha = 1.3 HZ 6)y. 13C NVR, 3, {300 M—L:),
d (ppm: 44.8p N- Mor phol . 66324 |631.3

( CH{ Omor phol i h \si 37 (CH3)| 111.98; 112.|65,
121.114, 121. 75*, 122 76; 123.31| 124.38; 124.|89;

127. 8gg 128-0B; 129287 13T 4 ; 15630
159./487 160.60. Pich 1H NWR, ( %&NHZ%G d
(ppm) : 3.42 (BHANw- N-CH 2- nor Bsqd P83 m
O CH2- nor phol j ne); 5.40 (1H, s ;] 6.87 [(1H, t{,
JH6-Hgh= 7 Hz M~{ oA 7. 26- . 83 ( LOF

Har am bi pheny anromS) 8 (1H, =
7.1{Hz, J H6- 6 Hz, Haro é%) éj édgarallel

syntlhesi s from
8- Br ono- 2- nor phol i n-4-yl -1H quinolin-4-one (21) 35 2 1

Exan%\e%pﬁgl%%ki@tcﬁ 3%198'@[4%&%{) 3911 xb- ?ggu’?: ?j& kaﬂ(;g-

carbonate (26 re Int
qu'"a"rbéwac@wqq%eph%&ympaemom- 4%at ed and purged

wi th argon. ThIS operation was performed 3 times. In a

Schl enk tubg, 8YBrono- 2- nor phol i n- 4- XJJJ\;L\/-

qui nol i n-¥ 1) (100 ng; 0.3 pl ; per carousel
tube) was soluh |zed|),n di oxa H_; per carousel
tube). Argon vva b;gjbb dfin to th ) utlo?jvhlch was
soni cated for . tn—a&not her | Sc Ieﬁ/\ u
terakis-(tripheap OSphI ne) - pal | adi ng; 0.016

nmol ; per carousel tube) was sol ubitw zed’i n di oxane (2
m _; per carousel ?ube) Argon was bubbled in to the
sol ution, whi ch®Was sonicated for 15 39 nutes. 2 niL of

Ina r@@l’?chbo?@h“ﬁég? Ng-¥2 lﬂb—)é%g%%ﬂ'ggﬁﬂgﬁ l‘%% 2—%% lqhﬂglﬁf 4-

stirred and heated our on ’coo
one (2B)E7%D Mgt P AR5 marolfwastselubiisachin dngBMA (Rard!) eysetlﬁxlamnoe(ﬁeﬁ ul;

0.407" SNBSS oRBbbF o 56X 06 8GLL 8804 mmol) were added to this
solution and the reaction was stirred at room temperature for 4 hours. Aliquots (0.5 mL) of
the reaction product were added to each of the 6 tubes containing a different amine (3 eq) in
a greenhouse workstation. The reaction mixtures were stirred in parallel at room temperature
for 18 hours. Each tube was diluted with the minimum amount of methanol (max. 1.5 mL)
and transferred into a LC/MS vial. All the LC/MS vials were submitted for QC and semi
preparative HPLC for purification.

Compound Purity RT Mass
(%) (s) (M+H)

39a .
\NAO 85 322 |583.2
Nob




colum of 500 ng of silica, which was placed on a

stal ker parallel purification system The colum was
woastsadiosit h et hyl acetate (20 nL), and col | ecPet/GB2006/001369

Phase 1. The columm was then washed wth

di chl or onet hane/ net hanol (85:15) (20 nL), and

coll ected as Phase 2. Bot hgghases were checked for

prodquct via IC/ M. 1n sone cases, phase 2 contained
onl y 3Apuri tip&sy+m™ ot her cases both phases were
conbi ned and evaégzéted. DepengPhg on thé pricdfi¥et, |t he
purilffication was pérfornmed by HPLC or |y fl ash

chr qrg@g ograpn *N@t@wi[s 35aTHNVR, (CDbgr3—30¢
93 \ 4H g

Miz), d (ppmi 2 t

) , J
nor pholine), B.5 H t , J-=
norpholine), 6.67 ( 1H s, H3), 7.34 (t, 1H, J = §
Hz, |B&dam) , [7* 7.74 (m 8H HarOW , 8.]15 - 8.23
(m |2H, Harom, (d, 1H, J|858 Hz,| ¥Hat onj56r3C- NIVR,
46. [

(CDQ 3, 300|v ), (ppn)

66 ‘r\ It\llr\ fa¥a L2\ 1909 100Q [ LN

ceH2 vorphotone) 9344 (CH3),—12238—€CH),

122]28°(Ory . M2V30T(CH) . 123 43 (CH) | 124. 62 (CH) .

125,29 (CH). 125L%90(CI—|), 126. 880 (CH) . | 327. 6BACH) |
2 ,

QOJ
~
—
.%
zZ
g
°
=>
S
S
)
N’

127.193 (CH), 131.42 (cH), 132.56 (CH)
135.[81 (CH), 137 41 (CH), 139.75 (CH)

154 (247 (C4=0)| "4,¢8~36 (cz) 35b 1H NVR, (CDdI 3, 300

MHz), d (ppm Lbﬁ_nrﬂ Chig- mor phol 4 nep g, 43, 50
(4H,| s, OCH2- i ne); 5. 69 1H, s| 3);
7.19-7.45 (6H m Harom cli benzofuran jand Ha|rom 7);
7.64(IH S, romts) 7795 (3H T —Harony
dlbenzofuran (1H, s, Harom6). 13C NVR, (CDCl 3,
Examplg 7wﬁ¥5\thea|5(cﬁﬁn3mmgpd\l-gdy&(whﬂlmﬁdﬂﬁmq Myrlgq{227
a]pyéuﬁlwuﬁlwlpambhﬂﬁhra&ﬁy@&cét@ﬁ&\s (46)2. 10; 121. 44; 121 . 80;
123.43; 123.92; 124.42; 125.82; 126.6%;, 128.49; 129.1
1; 133. 84; 136 04; 153.32; 154. 44; 15@\/; 178. 93.
Exanple 3 yntitesi s of
2-am no- N-Y 3
al pyrim di n-'Q
(36) 23 3

OH pyri do[ 2, 1-
di b%nzot hi opheng /1] - a(oel am des

27 40
9-(1-Amino-dibenzofuran-4-yl)-2-morpholin-4-yl-pyrido[1,2-a]pyrimidin-4-one (27) (191 mg,
0.46 mmol) was solubilised in dry DMA (3.5 mL). Triethylamine (129 uL, 0.92 mmol) and
chloroacetyl chloride (40 pL, 0.51 mmol) were added to this solution and the reaction mixture
was stirred at room temperature for 4 hours. Aliquots (0.5 mL) of the resulting solution were
added to 7 different tubes in a greenhouse workstation. Each tube contained a different
amine (3 eq). The reaction mixtures were stirred in parallel at room temperature for 18 h.
Each tube was diluted with the minimum amount of methanol (max. 1.5 mL) and transferred
into a LC-MS vial. All the LC-MS vials were submitted for QC and semi-preparative HPLC
for purification.
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In a round bottom fl ask,
9- (1- am no-di benzot hi ophen- 4-yl)-2-nor phol i n-4-yl -pyri
wdapds/1eosa] pyri m di n-4-one (9)(152.7 ng; 0. 356rPam@BR006/001369
was solubilised in dry DVA (4.5 m _). Triethylam ne
(109.3 m _; 0.784 mol) and chl oroacetyl chloride
(31.03 m _; 0.392 mmol ) werge added to this solution
and the reaction was stirred at roomtenperature for 4
hour&orrmommot% (0.5 m _) of thBuntgactii®h pr|ddasst Were
added to each| of the 9 tubes c p)al ni ng(S)e\ di f(fvﬁ nt
amne_(3 eq) in _a greenhouse kstatilon. The react/ion
i xt|#Pas were &t din parallel at roomterrperat ure
for |18 hours.| Each gube was di| B8 ed wi|th4Q hg 0 mym
anmoynt of met hanol X(max. 1.5 m |) and tfransfegrred into
a LU vial . [TA T he CO NS vialhs were submtted for
QC gnd semi -pre /rgﬂive HPLC foggpurifli£gdi aggpenpl e
4: $ynthesis N
3-amno=-N-[4-( 7 nor nhnl in-=4-yl14- ox0o-4H pyriido[ 2 1-

al py AORi di n- ot yt ,%/ enzot hi op nen-1 -yl ]-prqgpi onamjdes
0

(37)] 23 37 In ugd bottom f| gsk, 832 |5685
9- (1- am no- di pbenzdqt hi ophen-4-yl) - 2-norphol i n-4-yl - pyri
do[ 2, 1- a] pyrfmdi'n-4-one (23)(127 ng;| 0.296 Mol ) {was
sol yggi Sed 1 n gr DVA (4 nmi_)] Triethylram ne (90.¢
m _:| 0.652 mpl )Y andl 3- bronopr ppi onyl [chl orilde (32.8
m_; |0.326 o] ) g@r@ dded to 15?5 sol uf-#dn |[a1%d-% he

readtion was stirred at roomtenperature for| 4 hours.
Aliquots (0. 5lnd ) of the reacfion pr led
to ad9R of the*8 es containing a diffferent anm ne (3
eq) |in the greenhouge workstat i The ctli

m xtjures were str\rfe in parallg%1 at ro%ﬁ?ter?%gr%tue
for |18 hours.| Each tubg,was dijuted with the m ni mym
anoynt of nethanol (max. 1.5 ml ) and transfierred ijnto
a LQAOB vial . | AN e LG/ MS vials werel subnijtted far
QC gnd seni prep@ i\»ﬂ;H LC fop2purifiTesi dreddsml e
5: 3ynthesis
2-amino-N-[4- 9 rmrnhnlln 4-y| 4 4- oxo-1l_4- di hydr o- qui no
[in-8- yl)-di benzot hi ophen- 1 -yl ]-acet ani des’ (38) In a

Exarhplersd shathesi® dfli3asikino-N-[4- (2-morpho||n-4-yl-4-oxo-4H-pyrldo[|2 A-

atey i A g sy Pl npartgbs o) e 0

sol ubiNsed in dry DVA (4.5 ml _). Triefhylam ne (110.3
m _; 0.696 nmmol )NHand chl oroacet y| chi-Or (31.5 m _;

2 41

9-(1-Amino-dibenzofuran-4-yl)-2-morpholin-4-yl-pyrido[1,2-a]pyrimidin-4-one (27) (147 mg,
0.36 mmol) was solubilised in dry DMA (3 mL). Triethylamine (99 plL, 0.71 mmol) and 3-
chloropropionyl chloride (37 pL, 0.39 mmol) were added to this solution and the reaction
mixture was stirred at room temperature for 4 hours. Aliquots (0.5 mL) of the resulting
solution were added to 6 different tubes in a greenhouse workstation. Each tube contained

a different amine (3 eq). The reaction mixtures were stirred in parallel at room temperature
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and the reaction was stirred at roomtenperature for 4
hours. Aliquots (0.5 m ) of the reaction product were

weaddmsaotosi each of the 9 tubes containing a difPer&B2006/001369

amne (3 eq) in a greenhouse workstation. The reaction
m xtures were stirred in parallel at roomtenperature
for 18 hours. Each tube waggdiluted with the m ni mum

amount of nethanol (max. 1.5 m ) and transferred into

for 1§ hy Epgistube aes digted witethe @iNBLY aineuniet metbanatimaed .5 ok) and
transfdrrednito 2Q10-MBMRPaARINe Y -8 fald \Dére RUBMittk & R it arfaxmm. e

s of 3-am no-N-[4-(2-norpholin-4-yl-4-o0xo0-1
preparﬂt"%ﬁ%'ag?oétoligﬁ?mrbqU| nol i n- 8-yl)-di benzot hi ophen-1

-yI] prop| onam des (39) In a round bottom fl ask,

& "‘dnao‘ enzoethiophenr—4—yl—2-rerpholin-4 i 1H q
n

ui ngIGoTRy er(25) (79. 2 rrg, 0 ‘f%@ymmWLr\A/aS Mass
sol ubi li sed i n dry DI\/A (3 ) [ (Y et hylsam nevébp. 8
m _; 4334UI nm and—3=bronmoprppronyt—ehtortde—(2645
m ;| 0204 rrrrol N'wey e added to this solﬂs o %H t he
reagti on was Stl‘l&[,@@l at room tenperat ure’tor ours.

Aliquots (0.5 m.) of the reaction praduct viere added

to eddh of t he"§ es containing a diffferent am ne¢ (3
eq) |in a greenholuse| wor kst ati on94 The r|ea4d i Qrd5@i5xt ir es
wereg stirred jn pafallel at ropmtenpegraturg for 18
hou S{.«lCI:aCh T De b dirtoted—wth—the i ni-ngm—anount
of et hanol (ma>€‘I 5 m.) and|transferred ijnto a

t i

LC/ MBS vial. Al LC/ M5 vi al 890ere subih t tiesd2f50r | QC
and |sem prep@aratijve HPLC for purification. Exanple|7:
Syntlhesi s of
2- annidie- N- [ 4-|(.2- i n-4-yl t4- oxo- 4H- pyrild é

a] pyri m di n- 9 yI W di hertzof ur ant 92 - y1 | -|de#t ani®@ §(40)
27 40
9- (1- Ami no- di benzof uran-4-yl)-2-norphol i n-4-yl - pyrido[

Exanélplggabpb{{hbg*scﬂfa “MiRORN- M?m&r#ﬁi‘; ﬂ'ﬁﬁTyl 4 4<E> fi@}l@ iliigolin-B-

sol ubiTised in

yh)- d'r'i’le“Z°f9raJ'21'H’f}@F?taHH‘éPsc(H?br oacetyl chl or i de (40 nl _,

0.51 nmol) were added to this solutiom and the
reacti on paxturgzwas stirred at roonhﬂegmerature for 4
hours. Al fre\r espul ting sol ution
wer e added gr eenhouse
wor kst at i on. ub\\éﬁnta|ned a-dLFf ere

er eping

—

29 42

8-(1-Amino-dibenzofuran-4-yl)-2-morpholin-4-yl-1H-quinolin-4-one (29) (126 mg, 0.31 mmol)
was solubilised in dry DMA (3.5 mL). Triethylamine (85 puL, 0.61 mmol) and chloroacety!
chloride (27 plL, 0.34 mmol) were added to this solution and the reaction mixture was stirred
at room temperature for 4 hours. Aliquots (0.5 mL) of the resulting solution were added to 7
different tubes in a greenhouse workstation. Each tube contained a different amine (3 eq).
The reaction mixtures were stirred in parallel at room temperature for 18 hours. Each tube
was diluted with the minimum amount of methanol (max. 1.5 mL) and transferred into a LC-
MS vial. All the LC-MS vials were submitted for QC and semi-preparative HPLC for
purification.



amne (3 eq).
paral |l el at

The reaction m xtures were stirred in
Each tube was

room tenperature for
wdi2basteghswni t h t he m ni mum anount of net hanol

18 h.

m.) and transferred into a LC-Ms vial.
vials were submtted for QC and sem -preparative HPLC
for purification. Exanpl e 8g9Synt hesi s of

3-am no- N-[ 4-

(2- mor phol i n- 4-yl

- 4- oxo-4

Al l

H pyrido[ 2, 1-

a]pyrinidin 9-yl ) -di benzof uran-1-yl ] - propi onam des

( FEX/GBR0G/001369
the LC- M5

(41)
9-(1 C/i’r{ﬁp;bg'*%u

1, 2-a] pyrimd

pbrnzof uran-4-yl) -
n- 4-one (27) (14

unty ho

(%, 0.

I R-E 4- yma-lsﬁyr i

36) ol (M+ias

do

sol ulapgised i
0.71 mmol ) an
0.39 mmol ) we
reagtion m xt

N-ar Y DV (3 L)~
4 3" chl or opropi o
e 8d to this
re was stirred a

riethy
nys chlo
50l uti on
room- t

Fam e (99t
760 (5ol

and t
enperature f

r

hourn§2P Al i quo
wer ¢ added to
wor Kst ati on.

eq). The reac
room t enper at
the|m ni rum a

ts\mﬂ\ﬁ m.) of th

erent tube
Fach ub contain
[ion m xtwyres wer
ur ef or 18 Each
nount of t hano

resul t
inag
dga dif
stirre
t ube wa
( max.

(D (U U (D

1L

i ng sqgl ution
reenhduse

feoent| sugisne
d in parallel
s diluted wt
5mM_}) and

(3
at

trangberred i

were submtted

purification
I\I'L’-r

nhal

n%o LC-MS vial.
,a\gc and semi
[} 9 Synth

|

AT the
pp@par at
bsj s of

A—-0>c0--1

Vvl al S
i 8/72 HRLgG2fs0r

2- am

I n-§28y| ) - di
8- (1- Ami no-di
olin-4-one (2

dry |DMA (3.5

)

U yl
be o ran-l -yI]
benzofaor an-4-yl) -
0) (326 ng, 0.31
pL). Triethylamn

IUI

- IO

acet am

biliseq
nmol )

chl onaacet yl
thig solution
room t enper at

chlpride (27 ni,
an e reaction

t
N
urggféﬁﬁf hour s.

88 xt ur ¢
Al i quot s

e addeq
t5665ed

(0.5 |m) of

resy
a gn
di ff
sti
Each
met h

eenhouse
er ent am

iybf Ng SOt [

tion_were added
mor’g?htion. Each
tS/ The re
roomte
e

T+ ~—t+

o7 dif
tube cog
Agdg on n
mper at ur
m ni mun

cfarrao
LE= 2L ) T o

ferent
nt ai ng
ek r
e for

N anmoun

Lnt.o
O

d a

gl €
18 hout

t of

91

| —a —a g =

7.20

tubesi

Example 10: Synthesis of 3-amino-N-[4-(2-morpholin-4-yl-4-ox0-1,4,4a,8a-tetrahydro-

quinolin-8-yl)-dibenzofuran-1-yl]-propionamides (43)
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vi al .

Al 'l
sem - preparative HPLC for
weynichiesiss of 3-am no-N-[4-(2-norpholin-4-y
, 4, 4a, 8a-t et r ahydr oqui nol i n-

the LGMS vials were submtted for QC and
purification. Exanpl e 10:

- 4POX/@BR006/001369
8-yl )-di benzof uran-1

-yl ]-propi onam des
(43) 8- (1-am no-di benzof uragg4-yl ) - 2- mor phol i n-4-yl -

qui nol i n-4-one (29) (115 ny,

0. 28 nmol ) was

8-(1-gwingtyiitheingefdranti-yl)-9- rrm\‘MIOQi@-4MI 1 h-quifiliret+ope £28) (&1 5@ 0rd8 mmol)
was Qol@rﬁ sm ary?ggk g& r‘ﬁh Ofrfa.s i "%n()fé HEWS 86 twﬁn%l)(aég g?&lh;l)orqurg&onyl
chlorme)(tZQI ple, %‘Gmmol)ﬂf\ree@ia@iedrt@m $cx§-rrpe rad thegefaion 4nixiure was stirred
at roé‘g é&ﬂ&ér&u‘eQ‘aP? Fe %Lgts @@m[?& %et HeQLgtlrﬁ;ggolﬂ}noR WePPLftied to 6

bes 1n

differgpt tiBesdp ip@ieenbaese werlseiationn tBaich we&oaqamp@ patifferentamine((3 eq).
The R@ktion FhiRtuFeRasdré Qﬂréﬂ |KTblfaﬁ§| alRjofh t%hgérraﬁﬁle kp 19W @a'cﬁlutb@%as

dllutqdd@m#ﬁ

i

rature Each € was

'P?P%ﬁf,“tﬂﬂnt Bffm?ﬁaﬁﬁ?éﬁﬁﬁx ( Rek) apd graﬁffeye%ﬁ@ aLC-MS

vial. tAllams E@iMSedals Mteee subnitddSovQaland Abﬂm priaparkr-dVEPIME R Burification.
were submtted for QC and sem -preparative HPLC for

purification.

Exanpl e 11: Synthesis of

2- aneropdunfi4-
di benzof ur an
8- ([1-.am no- di

2- nor phol i n- 4- yl|-PlrityenzogyRTan- 4-\=se) -
-yl ]-acetam des 4) To sol Ut (o]
0 A I 4

benzof uran-4-yl) - r phol NZ0

pyr|adBa4- one
added sodi um
or oacet yl

chl

chl or of orim (0. G2M was$

b SY ivalent in
cadbogate (2 equi|\¥8l ents) |tH¥En |551.5
chloride (1.1 equival ents)|. The |m xtur¢

was

ITTEed 2
addj t1on of t
The| reacti on
being concentrate
preparative HPLC to give the desired prioduct

L ounyenperature—for 4 tours—frefore{ he
heNéghflprlate arfine (1.2 |equival ents)
wa ted to 60C%or 24 Hout& heBdHe
in vacuo and then pyrified by

JExampl e

12: Synthesis of Synthesis of
Exarﬁp@mmgyl'l\ih[aéis(o?'zm?ﬁlﬂgm 1 E?ﬂn&ﬂph%l‘:bﬁ%-g ?Q%asra[}-mone)

4-one) - di

i benzof uran-1

propi ona

dibeggofyranghyllacetamides (44)

8- (1-am no-di benzof uran-4-yl) - 2- nor ph

br omopr opi ony
was stirred at
addition of th
The reaction

in-4-yl-1-benzo
4ui val ent in chlorof gP 0. 02M was
onate (2 equiy $) then

Iori%i;él.l edibgniay

The m xture
fore t he

33

To a solution of 8-(1-amino-dibenzofuran-4-yl)-2-morpholin-4-yl-1-benzopyran-4-one (1

equivalent in chloroform (0.02M) was added sodium carbonate (2 equivalents) then

chloroacetyl chloride (1.1 equivalents). The mixture was stirred at room temperature for 4

hours before the addition of the appropriate amine (1.2 equivalents). The reaction was
heated to 60°C for 24 hours before being concentrated in vacuo and then purified by

preparative HPLC to give the desired product.
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woOheoetiesist ed pr oduct . Bi ol ogi ca

Exa

heated to 60C for 24 hours before being concentrated

in vacuo and then purified by preparative HPLC to give
Exanpl es DNA- PECT/GB2006/001369
inhibition In order to assess the inhibitory action of

t he conpounds agai nst DNA-PK in vitro, the follow ng

assay was used to determ ngql C50 val ues. Manmal i an

DNA- PK (500ng/ m) was isolated from HeLa cell nuclear
extract (Gell, D. and Jackson S.P., Nucleic Acids Res.

27: 3494- 3502 ( 1999)) foll ow ng chronatography

utilising Q sepharaose, S-sepharose and Heparin

agal &9@pomdA-|P &g (250 ng) activ Pyrithas das ur Aesat

300¢C, in a fijnal volunme of 40 yéfer |¢ mmﬁfiwing
A

nﬁo/) in l':
25 /I Hepes pHZ 4, 12 5 oM My i\ K pTT,

1094 &3 cerol ,| Dw - 40 and 1 of tQQ sub: g
GSTp53N66 (the éh1ng 5érninal 66" am ng % éludes
of human wild type p53 fused tp qlutathlone,
S-tn dflsf er asg) *~N ol ypropyl eng 96 welil plates. To
assay m x, varyimg/ oncentrati p9& of i|MA%i t|¢40(i n
DMSO at a final cehcentration pf 1% were added. After
10 i Ut es ofTcubagom, —ATP Wwas addgd—to give a

ong wi tlh a 3Qner doubl e

t he

final concentjratN onfof 50 nM a

stranded DNA oIi%?HQCIeotide (f10tal cqricent @68+ of
0.5ng/mM) tolinitijate the reaction. Af{ter 1ihour wjth
shaking, 150 iml of phosphate buffered |saline (PBS) [was
added4do t he |r don and 5 nl|then trjansferlred to|a
96 Wel | opaque mh%}ﬁ ate cont 89 ni ng [450%1 |SE7HBS| per
wel || where the GSTp53N66 substfate wag all owed to bind

to the wells for lhour. To detect the phosphorylation

FRGR i b R BiBets ct e AR EPlayBayo Bebfiv 8 %Vﬁ"zwgvra"-

4-on@edihemdafigrah-twdbprepéchamides $i ¢ ELI SA procedure.

anti-rabbit HRP conjugated secondary antibody (Plerce)
was t hen

t he

via a TopCouht

si gnal—&s

dsured _by chen

.-uloy~a in the ELISA beforQJLDe\

f¥sancef
cent counting

addi ti on of

to detect

(s

(¢}

33 45

To a solution of 8-(1-amino-dibenzofuran-4-yl)-2-morpholin-4-yl-1-benzopyran-4-one (1

equivalent in chloroform (0.02M) was added sodium carbonate (2 equivalents) then

bromopropionyl chloride (1.1 equivalents). The mixture was stirred at room temperature for 4

hours before the addition of the appropriate amine (1.2 equivalents). The reaction was

heated to 60°C for 24 hours before being concentrated in vacuo and then purified by

preparative HPLC to give the desired product.
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The enzyne activity for each conmpound is then

cal cul ated using the followi ng equation: , , i(cpm of
wanbkosawssi nean neqgative cpm) xl QO % I nhi bi t i ORCELB2006/001369

= - = (mean positive cpm- nean negative cpm) J The

results are discussed below as | C50 val ues (the

concentration at which 50%ef the 10 enzyme activity

is inhibited). These are determ ned over a range of

di fferent concentrations, nornally fron110 nmv down to

0. OJC:oMpbun‘au h—+C50—vatues—are § FOTPRRELL Ve

val mify increased cp und potentles.
Survival Enhgncenent Ratio 15 [Tf® Survi®al EfWERLement
Rat g5 SER1|S..@_xatjo of the |enhancefent or celT kil

DNA: PK i nhi bil{t orsjwere used at| a fi xed concéntrati on
of %00 nM Rediation was delivered by la Faxiltron

eli¢ited by ttheNDNAFPK inhibitjor afteq 2 G ays of
i rradiation conﬁaféﬁ to unirrad¥t ed c&ﬁ@rol5§%ﬁls

438553% machi ne* dose rate pf 1Gy pre mnute The
SER|at 2 Gay i ation was cg cul atjgcy.f r omgy ge
forfula: -- Cel ur |vaI m presence aof DNA{PK

i nhifbi tor Cel|l surV| after | R Cell {survival of
contypi—certg—Letfsurvivat_—affer R T pregence o
DNA-ﬁ?I

'nhibltom/?ﬁp degree of 1 Killddong | W82 6
noniit ored by |a k@n@ard cIonoge%?c surflval assay.

Briefly, tissue culture treated 6-well|l plates were
see@dBdwi t h Hetg, at an approprigte concentration
to gi ve 100- 200 Hcol gnies per we 4 and |et urnel8€o {he
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hours later, conmpound or vehicle control was added to
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In orggsd@Assessihe mNpitplery action of the compounds against DNA-PK in vitro, the

following assay was used to determine 1Cs, values.

Mammalian DNA-PK (500ng/ml) was isolated from HelLa cell nuclear extract (Gell, D. and
Jackson S.P., Nucleic Acids Res. 27:3494-3502 (1999)) following chromatography utilising
Q-sepharose, S-sepharose and Heparin agarose. DNA-PK (250 ng) activity was measured
at 30°C, in a final volume of 40 pl, in buffer containing 25 mM Hepes, pH7.4, 12.5 mM
MgCl,, 50 mM KCI, 1mM DTT, 10% Glycerol, 0. 1% NP-40 and 1mg of the substrate GST-
p53N66 (the amino terminal 66 amino acid resiudes of human wild type p53 fused to
glutathione S-transferase) in polypropylene 96 well plates. To the assay mix, varying
concentrations of inhibitor (in DMSO at a final concentration of 1%) were added. After 10
minutes of incubation, ATP was added to give a final concentration of 50 uM along with a
30mer double stranded DNA oligonucleotide (final concentraion of 0.5ng/ml) to initiate the
reaction. After 1 hour with shaking, 150 !l of phosphate buffered saline (PBS) was added to
the reaction and 5 pl then transferred to a 96 well opaque white plate containing 45 ul of
PBS per well where the GSTp53N66 substrate was allowed to bind to the wells for 1hour.
To detect the phosphorylation event on the serine 15 residue of p53 elicited by DNA-PK a
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and stained wwth Gensa (Sigm, Poole, UK) and scored
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ocyc ng from4 to 8 ring atons; if A
B D are sel ected fromgroups (i), (ii) above, Zis

Suwﬁ&/ﬁfh&%n@n@ﬁbﬁd"e group consisting of S, O C(=0, CH2
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The %@ylé@t@aarfqemﬂn{ ﬁ@thgGS&JFB is a ratlo of the @nhancement df cell kill elicited by
the DNA-PK inhibitor after 2 Grays of irradiation compared to unirradiated control cells.
DNA-PK inhibitors were used at a fixed concentration of 500 nM. Radiation was delivered
by a Faxitron 43855D machine at a dose rate of 1Gy pre minute The SER at 2 Gray
irradiation was calculated from the formula:

Cell survival in presence of DNA-PK inhibitor Cell survival after IR
Cell survival of control cells Cell survival after IR in presence of DNA-PK inhibitor

SER =

The degree of cell killing was monitored by a standard clonogenic survival assay. Briefly,
tissue culture treated 6-well plates were seeded with Hel.a cells at an appropriate
concentration to give 100-200 colonies per well and returned to the incubator in order to
allow the cells to attach. Four hours later, compound or vehicle control was added to the
cells. The cells were then incubated for 1 hour in the presence of inhibitor prior to irradiation
at 2 Gray using a Faxitron 43855D cabinet X-ray machine. The cells were then incubated for
a further 16 hours before the media was replaced with fresh media in the absence of DNA-
PK inhibitor. After 8 days, colonies formed were fixed and stained with Giemsa (Sigma,
Poole, UK) and scored using an automated colony counter (Oxford Optronics Ltd, Oxford,
UK). The data was calculated as described above.

Results
All the compounds showed activity in DNA-PK inhibition, exhibiting an ICs; of less than about
500 nM.
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substituted C-i-s al kylene group; X is selected from

SRS 1 or NRN3RM4, wherein, RS 1, or RN3 and R\ are

i ndependently sel ected fr@ hydr ogen, optionally

substituted G -7 al kyl, -20 aryl, or C3-20

het erocycl yl groups, or RN3 and RN may together form

al o wi,th the nitraqgen.at Lch khe
comeip SRt Salp G Pri It B AR b IF bafhFon Ga ofess
than dtaui 10§ rivi Dciude £8, 25, B1 rigbalfds 3684, 8§fiks 3Zkee, 38k, By, 39d,
) ifi Y, € from-C(=0 -NR N5RN6 ,
40a f\?ﬂgrotéﬁg@%ké %%’844%%§g%'ggicndependent ly selected from
hydr ogen, optionally substituted G -7 al kyl, C5-20
All thékdthpouflis §Rowea dReSFa BICY6H iidre g COmPpEUndaIwithish SERIoFNG mary

_ together form_along wth the_nitjog atam.to

ncludg RTS8 5 Aot BT BridP PR Ut ed
heterocyclic ring having from4 to 8 ring atons and if
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C -7 alkyl; with the proviso that if A B, D
represent group (iii) and RN1 and RN2 together with
the carbon atomto which they are bound form a
nor phol i no group, R4 cannot be H 2. A conpound
according to claiml1, wherein R4 is QVY-X 3. A
conmpound according to either claim1 or claim 2,
wherein Qis -NHC(=0O- and X is NRN3BR\4 . 4. A
compound according to either claim1 or claim 2,
wherein Qis -O, Xis NRNBRM , and Y is an
optionally substituted Cl1-3 al kyl ene group. 5. A
conpound according to any one of clains 1 to 4,
wherein Z is selected fromS and
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het erocyclic ring having from4 to 8 atons. 7. A
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RN and R™ are independently selected from hydrogen, an optionally substituted C4_; alkyl

group, Cs.20 heterocyclyl group, or Cs.o 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;

if A, B, D are selected from groups (i), (i) above, Z is selected from the group consisting of
S, O, C(=0), CH, and NH; and if A, B, D represent group (iii), Z is selected from the group
consisting of O, C(=0), CH, and NH;

R* is selected from the group consisting of H, OH, NO,, NH; and Q-Y-X

where

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

Y is an optionally substituted C4.5 alkylene group;

X is selected from SRS" or NR"*R™, wherein,

RS or R™ and R™ are independently selected from hydrogen, optionally substituted C+.7
alkyl, Cs.0 aryl, or Ca.z0 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 may additionally be selected from —C(=0)-NR™R"®, wherein R and R"® are
independently selected from hydrogen, optionally substituted C4.7 alkyl, Cs.z0 aryl, or Ca.z

heterocyclyl groups, or R™S and RN® may together form, along with the nitrogen atom to which
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vivo, conprising contacting a cell with an effective
anmount of a conpound according to any one of clains 1
to 7
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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 selected from C_7 alkyl;

with the proviso that if A, B, D represent group (iii) and RM and R™ together with the carbon
atom to which they are bound form a morpholino group, R* cannot be H.

2. A compound according to claim 1, wherein R*is Q-Y-X.

3. A compound according to either claim 1 or claim 2, wherein Q is -NH-C(=0)- and X is
NRNSRN4.

4, A compound according to either claim 1 or claim 2, wherein Q is -O-, X is NR™R™,

and Y is an optionally substituted C,.3 alkylene group.

5. A compound according to any one of claims 1 to 4, wherein Z is selected from S and
0, where appropriate.

6. A compound according to any one of claims 1 to 5, wherein RN and R form, along
with the nitrogen atom to which they are attached, a heterocyclic ring having from 4 to 8

atoms.
7. A compound according to any one of claims 1 to 5, wherein RN and RV form, along
with the nitrogen atom to which they are attached, a group selected from morpholino and

thiomorpholino.

8. A composition comprising a compound according to any one of claims 1t0 7, and a
pharmaceutically acceptable carrier or diluent.

9. A compound according to any one of claims 1 to 7 for use in a method of therapy.

10.  The use of a compound of any one of claims 1 to 7 in the preparation of a
medicament for treating a disease ameliorated by the inhibition of DNA-PK.

11.  The use of a compound of any one of claims 1 to 7 in the preparation of a
medicament for:
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(a) use as an adjunct in cancer therapy or for potentiating tumour cells for freatment with
ionising radiation or chemotherapeutic agents; or

(b) the treatment of retroviral mediated diseases.

12. A compound according to any one of claims 1 to 7 for use in treating a disease
ameliorated by the inhibition of DNA-PK.

13. A compound according to any one of claims 1 to 7 for:
(a)  use as an adjunct in cancer therapy or for potentiating tumour cells for treatment with
ionising radiation or chemotherapeutic agents; or

(b) use in the treatment of retroviral mediated diseases.

14. A method of treatment of a subject suffering from a disease ameliorated by the
inhibition of DNA-PK, comprising administering to said subject a compound according to any
one of claims 110 7.

16. A method of inhibiting DNA-PK in vitro or in vivo, comprising contacting a cell with an

effective amount of a compound according to any one of claims 1 to 7.




