16 March, 2005 1 Conpounds useful in the treatnment of Inflamatory diseases

This invention relates to novel chem cal conpounds, r their
preparation, pharmaceutical fornulations containing themand their use in
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all the major cell types involved in inflamatory allergic responses.
Chenoki nes that act at CCR-3 are generated in 15 response to inflammtory
stimuli and act to recruit these cell types'to sites of inflammation,

where they cause their activation (e.g. Giffiths et al., J. Exp. Md., 179,
881-887 (1994), Lloyd et al., J. Exp. Med., 191, 265-273 (2000)). In
addition, anti-CCR-3 nonoclonal antibodies conpletely inhibit eotaxin
interaction with eosinophtls (Heath, H et a/., (1997) J. din. Invest. 99
(2), 178-184), while an antlbody for the CCR-3 specific chenDklne eot axi n,
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16 March, coos 4 In addition to a key role in inflamuatory disorders,
chenoki nes and their receptors also play a role in i nfearshs2008c5¢.
Manmal i an cyt onmegal ovi ruses, herpes viruses and pox Viruses express
chenoki ne receptor honol ogues, which can be activated by human CC
chenoki nes such as RANTES and MCP-3 (for review see Wlls and Schwart z,
Cum Opin. 5 Biotech:, 8, 741-748, 1997). In addition, human chenoki ne
receptors, such as CXCR-4, CCR-5 and CCR-3, can act as co-receptors for
the infection of manmalian cells by niirobes such as hunman
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20 treatment of pain, drug addiction and tinnitus.
WO 97/48695 and WO 97/48397 (Klinge Pharma Gmbh) describe pyridy! alkane, alkene
and/or alkyne acid amide compounds useful as cytostatic, immunomodulatory or immuno-
suppressive agents.
Kato ef al., (1992) Chem. Pharm. Bull. 40(3), 652-660, Kato et al., (1991) J. Med. Chem.
25 34(2), 616-624 and Kato et al., (1990) J. Med. Chem. 33(5), 1406-1413 describe a series of
morpholine benzamides which are disclosed as being selective and potent gastrokinetic
agents, .
We have now found a nove! group of CCR-3 antagonist compounds which block
migration/chemotaxis of eosinophils, conseguently effecting anti-inflammatory properties,
30 These compounds are therefore of potential therapeutic benefit, especially in providing
protection from eosinophil, basophil and Th2-cell-induced tissue damage in diseases where
such cell types are implicated, particularly allergic diseasss, ihcluding but not limited to
bronchial asthma, allergic rhinitis and atopic dermatitis,




5 Z represents a bond, CO SOZ, CRIR (CHZ), (CHZ)CRIOR , CHR %CHZ)O,
CHR (CHZ2) S, CHR (CHz)OCO, CHR (CHz)CO, COCHR (CHz)" ;R
represents C,. al kyl, CzZO al kenyl, aryl, heteroaryl, aryl-CzZ-0 al kenyf -,
-CN or a group of forrnula -YZ-J3; R represents hydrogen, C, ., alkyl,
CONKR or COOC,a al kyl; 10 a and b represent 1 or 2, such that a+b
represents 2 or 3; Grepresents -SOZ-, -SO NR18-, -NR78SCQZ-, -NR1CO-, -CO or
-CONR78-; n represents an integer fromO to 4; Mrepresents a Cea cycbal kyl
or C, . cydoal kenyl group fused to a nonocydic aryl or nonocyclic heteroaryl
group; 15 J', JZ and J' |ndependently4represent a noiety of formula (K):
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or C $ al ky$gonSes\hyrvapses seahtas cposegalavitused. or unsaturat ed, nornaromatic 5-7

menbered ring C%&@b&oﬂﬂﬁ t@%&‘@@ﬂécﬂo aﬁﬁéjin%rtﬁ@ﬁ %@&Bﬁ&&sc&%ﬁm AoNeY

ni trogen, oxygen of su opt'1 onal substituted with one ar nore C -0
al kyl, haI(Bgen or hydroxy groups Y' YZ and Y' independently represent a
bond 4gr a group of formula -(CH-, CR R( CHZ)g wherein R and R i ndependently
represent hydrogen or C', alkyl or Rand R may together 10 with the carbon
atomto which they are attached orma C , cydoal kyl group, and p and q

I?r

,;,
wherein:
R! represents C, alkyl, C..; alkenyl, C.; alkynyl, aryl-Y'-, heteroaryl-Y'-, aryl-<{Q)-aryl-Y'-,
aryl-(Q)-heteroaryl-Y'-, heteroaryi-(O)caryl-Y'-, heteroaryl-(O)-heteroaryl-Y'-, aryl- SO,-Y'-,
Cy.s alkyl-G-Y'-, heteroaryl-G-aryl-Y'-, J'-80,-Y'-, RYQ(CO)-C,, alkenyl-Y'-, RTNHCO-Y*-,
20 RNHSO,-Y'-, C,4 alkynykY'-, C, alkenyl-Y'-, aryl-O-Y’-, heteroaryi-0-Y'-, C, , alkyl-SO,-
Yia, MY, Y, J-CO-Y'-, aryl-CO-Y'- or C,; cycloalkyl-Y'- or C,,4 cycloalkenyl-Y'-, which
C,. alkynyl and C.,,, alkynyl-Y* may be optionally substituted with a ~OR"? group, which C,5 -
alkenyl may be optionally substituted by one or more -COORY groups and which cycloalkyi
or cycloalkenyl may be optionally substituted by one or more hydroxyl or C. alkyl groups;
25 R? represents hydrogen or C, alkyl optionally substituted by a hydroxy group;
R? represents hydrogen or C, alkyl; 7
or R' and R? may together with the nitrogen atom to which they are attached form a group
of formula J? wherein said nitrogen atom substitutes for either X' or X%
t represents 0 or 1.



I ndependently represent an integer fromO to 5 wherein 5 + q _is_an integer

from0O to 5; and salts and sol vates thereof. Specifi conpounds
of formula (1) which may be nentioned are those as defined above with the
provi so that the conpound of forrmula (I) is not a conpound of 15 formula
(1)': wherein R7 represents hydrogen or |ower alkyl (specifically C, ..
alkyl); R ' represents hydrogen; X represents nethylene or ethylene;, a
and b' both represent 1; R and Rg both 20 represent hydrogen; and wherein
the noiety -Z'-R represents hal obenrys (conpounds of fornula (1)’ are
described In JP 04208267A); and/or the provr so that the conpound of fornula
(1) is not & capmsentacethyiene o sugroup( pf forrmila RRR-whereinOR® and R’ indepandgdly | 7Y ~R4
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group, a cl oa roup, cycloal kyl C, ., alkyl group, an aryl
group or aﬁ':ie%l f@?‘fh,e‘jﬁl"gfi‘lcsg kyl@EUPi cul arl'y wherein aryl 16 |1darch.
2005 7 reprresmaiasmﬁa@aﬁéntlpreprb%ahwafbgenldaC\Munefh the aryl noiety of the aryl

ot om 5 12 presfet bops 68 Sor BreREGH, T LK RL BRRCHpEE R B 39§3p
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al kyl; X' raprg y re&geﬁg@ eﬂy! é']ﬂd feroad t%@ﬁ(ﬁ%’éﬁ%@té}iog gd R~

bot h represent erer n represe%ts acCs
al kyl gr.oaulanalyi C, ., alkyl group (partrcul arly wherein aryl represents

Rt o garyl T epraans it b ol B L o e
an ar@l oxyCZ'“g@%P“@?‘%uﬁygﬁuétbﬁﬁgﬁpﬁsﬁwealﬁonyl C .~ alkyl group in
whi ch the argreprasests SO, SNR'G] -HRFSOHPHNRTDD- GO opOGNRIN-] y substituted with

a hal ogen at I roup, a C ' $ al koxy group, a C,.
al koxycar bon@%bre@erﬁ@aﬁnteg@rﬂl&ﬁotg%rOup (conmpounds of formula (l)"are

descri bed i rV FROSESNE @XAd Fycloalkyl or Caq cycloalkenyl group fused to a monocydic aryl or
monocyclic heteroaryl group;

15
J', J2 and P independently represent a molety of formula (K):

x\%{ ()

wherein X' represents oxygen, NR" or sulphur, X? represents CH,, oxygen, NR%2 or sulphur,
m' represents an integer from 1 to 3 and m? represents an integer from 1 to 3, provided that

20 m'+m? is in the range from 3 to 5, also provided that when both X' and X? represent oxygen,
NR", NR™or sulphur, m' and m? must both not equat less than 2, wherein K is optionally
substituted by one or more (eg. 1 or 2) -Y3-aryl, -Y>-heteroaryl, -Y*-CO-aryl, -COC,
cycloalkyl, -Y>-CO-heteroaryl, -C, 4 alkyl, -Y*-COOC, 4 alkyl, -Y3-COC, , alkyl, -Y*-W, -Y>-CO-
W, -Y>-NR¥R™, -Y3-CONR™R™, hydroxy, oxo, -Y3-8O,NR™R", -Y2-S0,C, alky!, -Y*-

25 SOanyl, -Y>-SOheteroaryl, -Y-NR'C,, alkyl, -Y-NR™S0,C, , alkyl, -Y-NR™*CONR®R', -
Y*-NR"*COOR™" or -Y*-OCONR™R™ groups, and is optionally fused to a monocyclic aryl or
heteroaryl ring;

R’, R% R™, R", R®, R and R" independently represent hydrogen or C, alkyl:



A preferred set of conpounds include conpounds of for rruI a ( g ﬁgerei n R
represents C,.e alkyl, C2., alkenyl, C- al kynyl, aryl are oaryl -Y'

aryl-(O,aryl-Y -, aryI(O), heteroaryI-Y'-, heteroaryl (Ch aryl -
heteroaryl - (Ch-heteroaryl -Y' -, aryl- SOS-Y' -, C$ 15 alkyl-GY' -,
J'-SQzZ-Y -, RRQ(CO C~ al kenyl -Y' -, C- alkynyl-Y -, C2., alkenyt-Y' -,
aryl-0-Y heteroaryl-0Y -, C ., alkyl-SOz-Y -, MY -, J-Y-, J -COY~,
aryl-CoO Y' - or C9. cycloal kyiY - or C e cycloal kenyl-Y -, which C- al kynyl
and CM al kynyl -Y" may be optionally ®ubsttuted with a -OR' group and which

| oal kyl | k b | | t
Py oxyl o RE 57 Ll Roegestp Erestrt AR ReT ohes O o e foae e wlthy 1 anc
J' , JZ antheJ nitrognhe ptend &N iwhigh tisgyr exeeatachedrmagt formofa frorpioing, (Eieridigeor wher ei n
repres ﬂf&dﬂ%(}/lg@n’ NR' or sul phur, XZ represents CHI, oxygen, NR/ 2 or
ent

sul phur, repr S an integer froml to 3 and m- represents an integer
from1 to 3R"pﬂéﬁ“dmpmdat\ﬂﬂ@feﬁemﬂwdmemW¢1helkvlange from3 to 5, also

provi gled thij remg&h?QEﬁurgted "E‘:P@-ls?ﬁura'ié?j ﬁ&r’iﬁ'ﬂﬁza@@lﬂﬁlgmbermmg JRtairilg sul phur,

m and not equal |ess 2, wherein IS optl onal |y

substi tut 8&"*89" bapd Bhetﬁﬁﬁ*@mf &gjected fggm msmgew QXY a]A o W'W%&P@?'@M yl,
-Y -CO-ar )ébbstmﬁédﬂrﬁﬁmb oF adre Y, , alkyl; halogérot hydroxf gr@raac al kyl, -Y' -000,a

R

-Y-NR'C, aMélireyi R" any- RURUE@EAGny reptdsyht, hydrgherNiR CoONRY Bt R° and'R° kg tMﬁﬂ'@h 2005 8

NR13 ’53[9(“5{]' d nocyclic
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aryl-oY -, het eé@iﬂﬁpm@s@ mm@uﬁgsa‘%f%m Egﬁ - IT%K/PW?':'t“’Déf?aTS thosegs_ 0. -
or C, . Cy(dbmbkaﬂové/ with tid poyied tat kengdmpéund ofvoriia ¢y dd oatl d(y:bmpaiundylioal kenyl
may lfg or&g&m@ § Substituted by one or nore hydroxyl or G ., alkyl

repr sents hydrogen or C~. alkyl; 10 Z represents a bond, CO

CRlOR’ (CH~, ,, CHR (CH-O ;CH R’ (CH~S CHR (CH-OCCO, CHR (CHx)"CGO and J', J2
and J' independently re rmr ety of formula (K): (K) wherein X

represents oxygen, nitrogeN hur, XZ represents CHz, oxygen, 15
nitrogen, NR Z or sul phur, ni ;apres nﬁ—a‘n integer from1l1l to 3, nt
represents an integer from1 F irled that mi+m is in the range

from3 to 5, also provided that when Xk regs esents oxygen, nitrogen,

NR ZOr sul phur, mand n2 nust both not kequal |ess than 2, wherein Kis
optionally substituted by one or nore (eg. 1 or 2) -Y-aryl, -Y-heteroaryl,
-Y COaryl, -Y-CO heteroaryl, -C,. alkyl, -Y -COO, ., alkyl, -Y -CCC, .,

al kyl , - Y'whévein R*-reéfebidnts hydrogen or lower alkyl (specifically C,, alkyl); RY represents

hydrogen; X' represents methylene or ethylene; a' and b' both represent 1; R* and R¥ both
20 represent hydrogen; and wherein the moiety —Z'-R% represents halobenzyl (compounds of
formula (1}* are described in JP D4208267A); andfor
the provise that the compound of formula (1) is not a compound of formuta (1)":
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wherein R" represents a hydrogen atom, a G, alkyl group, a C, cycloalkyl group, a C,,
25 cycloalkylCy, alkyl group, an aryl group or an arylC,, alkyl group (particularly wherein aryl




20 -Y' -NR1bR7, -Y-CONR SRt B, hydroxy, oxo, -Y -SOZN 4 ¥0 O C,.

alkyl, -Y -SQaryl, -Y SOzheteroaryi, -Y -NR'C, -0 alll‘iL"F——Rnétaal £ 350, C, $

al kyl, -Y' -NR'CONRL6R10, -Y' NR'COOK" or -Y' -OCONRLSR18 groups, and is

optionally fused to a nonocyclic aryl or heteroaryl ring; References

to' aryl' include references to nonocyG c carbocyclic aromatic rings 25

(eg. phenyl) and bicyclic carbocyclic aromatic rings (e.g. naphthyl) and

references to 'heteroaryP include references to mono- and bicyclic

het erocyclic aromatic rings containingZ 1-3 hetero atons sel ected from

ni trogen, oxygen and sul phur. References to roa
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(2-(3-hydroxy-pyrrolidin-I-yl-methyl))-piperidin-1-yl, Nnorphofinyl,
(4-N(CH, h) pi peridin-lI-yi, (4(3;f] uorophenyl ) } pi perazin-1-yi,
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{4- CH3} Pi Paraz+n-1-Yl, (4- perI din-1-Yl,
(3, 3-di net hvl ) pi peridin-I-yi, OCH, 1K) pi perazi n-1-yl,

(4(1-pyrrolidinyl-carbonyl met hyf“})- pi perazin-1-yl, 25
(4hydroxy}-piperidin-I-yl, (4-nmethyl)-piperidin-|I -yI

( 4( 2- f ur anyhereinXbtnressnts pivpen, MR er sulihiur, X feprésents GH), onigearNR'P or-sulppur, or
(3-CH, Sozqﬂzrebf'elg&ﬁ?gﬁ)ﬂeﬂerlfmw t to'élgnﬁ rﬁ?rrerf’ég%me laFﬁ’ltééEr fﬁfn‘? VR) 3]?:rovld9€' &deje
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al i phatic t 0 eci ated that
refer encesgl{%gﬂﬁﬁreé bﬂme J} é’?led(egeﬁ ?d}s“%'w w‘i term{%i’r W;'lé‘%) %ﬁm r'ré3 ar |
Ref er enceshateroayl, -Cwylu!}.al‘(k‘)OOCmRJﬂ'é -Y“éi@&eﬁﬂsﬁs‘ff-w. ar1Ccw, c‘?ﬂﬂ‘iﬂ’{r ncl udi ng
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referably

represent s articular Cs, al kenyl
(par ti%ul aﬁpﬁ“%ﬁ%ﬁ%l K @%l ‘EIH ‘g‘ aﬁﬁe’%g’hcmé'kﬂuﬁasﬂé}ag‘%’ﬂg RV “¥he or rmre
- 000R'gr oups, eg. -HC=CHOOOH), C~ al kenyl, aryl-Y -, heteroaryl -
(particularly wherein heteroaryl represents thlazotyl, indotyi, furenyl ,
di hydr obenzof uran, oxoi m dazolyl, isoxazolyl, thienyl,




5 thi oxodi hydroi m dazol yl, tetrazotyl, pyrazinyl, pyrrolopyridinyl),
aryl-(O,-aryl-Y -, aryl-(GChheteroaryl-Y' - (particul&-ﬁMb&&—% aryl
represents phenyl and heteroaryl represents thiadiazolyl, pyrazotyl or

i soxazolyl), heteroaryl-(0O,-aryhY -, heteroaryl {O,-heteroaryl-Y -, C2-0
al kenyl -Y' -, aryl-0-Y - (particularly wherein aryl represents phenyl},
heteroaryl-O-Y -, C, alkyl-SQ2-Y' - (particularly wherein C, ~ al kyl
represents ethyl, propyl -CH(CHg)Z or 10 C(CH~,), MY -, J'-Y -,

J'-CoOY -, aryISOrY- ,., alkyl-GY'8 (particularly wherein C$a|ky|
t ts -
r gporzﬁlsé(lag » oﬁ"r glgﬁﬁgkgﬁﬁ&"%"? B4 P|°Etﬁ"a'!ﬁm%%? 8\°H°°3F‘S9Ianp Brpr esents

phenyl andweteeﬁaayloag,yl represents t hi azol yl and Grepresents -NR78S0Or)

11250 . - (a1 ] Gl BEd ApMOS S SAESERlnARI BRI g OO0 - 25

al kenyl -Y' -, erein r es ydr ogen),
Cag al ky nyrbprVSentq @araﬂ@lcgmklewm@;alkvm aghé'r. i te;rc@anl- -Gry4P)eqryl Y- asyk

subst igt ut e@)ﬁ weté?oa?ywﬂ%etasamo QQLY‘H%&nﬁ:Id Ehe'férb'éry@ ¥ au(eﬁtawu cul arl Y. .

wherein aryl" represent en cI oal doal kenyl - ,
whi ch cycl ¥dtGy[- hptereard 1 ‘ét‘kcgﬂ?fky'%r oYp't' r%HaI'Y?:%dEgtqstﬁ%‘%’G] Hy bne or
nor e hydr ogr\d,, wcloakenyl-at-kwhicrgmuﬂ&y: aﬂ@cwatkéﬂyl rhdly td dpsionally ibstiteted by
optionally substltut ed Wlé oup. 20 More preferred R groups

i ncl ude C°“e° I*I?gﬁ roup%x e al kenyl, aryhY -, heter oaryl -
aryl-(0O, -arF;?repYésentsav%fbge@@)Ober oaryl -Y' -, het er oar yl - (Ck-aryl -

het erq@aryl - 10 7 7

net eroaryl &pr&gg%?g%ﬁc?/ lgq cg R%H%,.ﬁ%d?@(bﬁgnq CHR %H%SQZMR \?CHZ),.OCO

cycl oal kyl CHRUCHL),CE; and cydoal kenyl -Y' -, which cycl oal kyl or cycl oal kenyl
may be opti Qmak kid SuREpérdEAte depreseREmSiEty BPloRnUY/Ey.0Xyl or 25 C -0 al kyl
groups. Yet m)re preferably, R represents aryl-Y -, heteroaryl -

aryl{O, -aryl - Cg., cycloalkyl-Y -, CZ$ alkenyl-Y - or C .g

al kyl - SQz-Y' - espedaly wher ei yl represents phenyl or naphthyl
optionally substituted by re C,g alkyl (especially nethyl),

hal ogen (especially chlorine, rineggnd bromne), CH O, CH S, FZCHO,
CH OC(O-, -CN, -CFg, 30 CFg-S-m CFg-O, or (CHg)ZN-, groups, and wherein
het eroaryl represents pyridinyl optionally substituted by one or nore
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phenyl opt coral,-y-60!hstetdakiA, e@N lamruomw BIRyI, GP-GOQJ ey, (\:ewew-@blw
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cycl oal ky| beferpanghringic ul arI y cycl ohexyl-Y -) and C-$ al kyl - SQzY" -
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al ky ( cuI arl eci a refefred R groups are
aryl -4 - aHe 'ﬁ'&"ﬁl 2’%?5\96'?‘%;)@)9 n é‘ygf"?f' FIANCeBr esent s
phenyl and'hb&tctanmafctulde rmemetmtrsorﬁ- ﬁtdmﬁd&nﬁtérdmeﬁmﬁiah@nngbebmmﬁﬁycI ic

opt 1 onal ¢y "ShefsP b HbadHl gkl SAGR At SuRF deimptSt BRI < o
het er oar y| Mmépalsabeextendsd to quqzefemmsm @kh-" anmamgeheterwd(qmmmm arly
chlorine), nn@@%ﬁtammmm ABHs &&d?edf%ﬁﬁﬁwﬁaﬂ%%g%h'axd Q&lﬁtﬁrﬁsﬂaﬁgaﬂﬂounds are

thosl_,b’ﬁ/\/nereln reserrts phen whi Ch IS substituted with a
ﬂm?-t@ﬂm hgteRsyclis Apmetls ing Btcwe ?’9=PMHF¥!tPV"'t‘\9F‘V'a§'!9P%"V| Brafybst i t ut ed
Wi th a net pyrrolylroaagwlyl, Rorizelbiagiazoly, thiagolyhkiadiszor). badr etanipied ofit Kyl ene, nore
preferably a bond, 20 nethylene or ethylene, propylene, -C(CHs)Z- or
-CH(CHs)-, particularly a bond, nethylene or ethylene, nost preferably a
bond or nethyl ene, espeaalty nethylene. Preferably, Yz represents a bond.
Preferably, Ys represents a bond. Preferably, R represents hydrogen,

nmet hyl or hydroxypropyl, nore preferably 25 hydrogen or nethyl, especially
hydrogen. Preferably, Rs represents hydrogen or nethyl, especially
hydrogen. Also preferably, R and RZ together with the nitrogen atomto

whi ch they are attached forma ‘group of forcnula JZ \/\herel n sald mtrogen

. 1 2 ™~ 1 r




30 Preferably, X represents nmethylene. Preferably, R_. and R5 _independently
represent hydrogen or nethyl. Mst preferably, Raneﬁ#?@pﬁggént
hydrogen. Preferably, Z repres(e]rjlts(gﬁog% C?G ﬁglR‘h(Clz-lab,S, 1SZHR' ﬁ/bCH~O
CHR (CH"S, CHR (CH-}"QOCO or R " CO. rch. ' re
preferably, Z represents CO CHR (CHZ), CHR (CHZ} O CHR~(CHZ) S,
CHR (CHZ) OCO or CHR (CHZ) ~CO, especial ly CHZCO, (CHz)Z, (CHZ)ZS, (CHZ)ZO,
(CHZ) ZOCO, (CHZ)CO, CO, CHR, particularly CHZ, CHCH, or CHZCO nost c
p?rkt:culcgrl)y ICleZ olr CIC—I:IZ\ICOarespeﬁ(éﬂt L)r/O@-IZ 5 Preferabl gf ]Ic?rrerholrgsegts
a a -
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n})rk e hial ogﬁmlcyﬁheaegelrocpdshcé‘ﬁmbc&idgetm&hdﬁg%)wﬁligbélinyllrbaphblhyﬂfudhéi'n?xgwﬁﬂeﬁysi ] th g
al ken
heter)c/)atorrscy%ﬁ &t%%?om%cﬁﬂé) 'ﬁ‘ﬁ%ﬁw \)e{; rsuﬁrptgﬁ“gb sb°y gen or
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substitute n al og
ar ¢ cul ar PURRSIO, HRERBHHoroasac e A Gy Yoo, PSS BRI
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espeagy ty \( rg{sP Siitidnts 8{@ nd Retefocti %@%& L

COCC, . alk? nore pre Rydro or CONRR nost
" pref er abl yCHPHE e oneeaymre ogH mmwh@rsvetaull mnwwle@gélwt S%Q'PH%ﬂ’@Vabl y, R
R and 2 naehendent 1 ‘Spdg’fg;}ab'ﬁgg?"ﬂ regre?;g?hil o eferabl y. R and

an i ndepen |
R " i ndependent | '@fq ¥ WOplenYdy of er abl y, R15 and Rt O
[ Rdep_etndent |y reBraspes of gyalpdy éwrlude pmﬁwggWIMﬂiﬁh?ﬁ aﬁ&gtglelgﬁhher with
t he ro
pi per| d| ne of @% ?ptlﬁ@é“ggugs{ﬁ]g%d g’é’ﬁ%’%’l %I%foy ﬁvg?ﬁ%lgeﬁo%en orhﬁ{ :fygrgf eferably, '
R~Trepresents hyEKQﬂﬁ!?ﬁ of group gt indude, Nm@@ﬂ&"bbminﬂwﬂrbb@h)-wﬂr@h%ebl y, R
and R20 i ng emﬁmwpémmﬁeﬁmlkM{ ﬂg%hﬁr Igy:%hlw oPfenforphof, %ﬁ.ﬁh&a' kyl,

R CEEARRTLCR AW S R U
parti cul ar piyerkinct-ggaiopyrityeirdietbydrotienyl.epr esent s hydrogen or net hyl,
ggggifdﬂ arly hydégggﬂes cﬁ‘)rg?c}cugﬁﬁi%dde (Q-pﬁenylyplpgr(i)éln- -yF&-ESSEth}-Ia)-pI&e?az%r ch.
1-yl,  (2-(3-hydroxy-pyrrolidin-1-yl-methyl)}-piperidin-1-yl, N-morpholinyl,  (4-N(CH,),)-
piperidin-1-yl, (4-(3-fiuorophenyl)}-piperazin-1-yf, (4-(4-fluorophenyl))-piperazin-1-y}, (4~
pyrimidinyl)-piperazin-1-yi, (4-CH,)-piperazin-1-yl, (4-CONH,}-piperidin-1-yl, (3,3-dimethy!)-
piperidin-1-yi, (4-COCH,)-piperazin-1-yl, (4-(1-pyrrolidinyl-carbonylmethy!))-piperazin-1-yl,
25 {4-hydroxy)-piperidin-1-yl, (4-methyl}-piperidin-1-yl, (4-(2-furanyl-carbonyl))-piperazin-1-y,
{4-benzyl)-piperazin-1-yt or (3-CH,S0,CH,-)-morpholin~1-yl. Fhrther examples of group J°
include thiomorpholinyl, pyrrolidinyl and benzazepinyl.
Examples of group J* include indolinyl, which may be optionally substituted.
References to alkyl include references to both straight chain and branched chain
30 aliphatic isomers of the corresponding alkyl. It will be appreciated that references to alkylene
and alkoxy shall be interpreted similarly.
References to Cy, cycloalkyl include references to all alicyclic {including branched)
iscmers of the corresponding alkyl.



13 Preferably, n represents 0, 1 or 2. Preferably, p_+.q Eqﬁabg an integer

fromO to 2, nore preferably, p and q independently or 1 such
that p + g equals an integer fromO to 1. Preferably, t represents 0. 5
Preferably, Wrepresents pyrrolidinyl or piperidinyl, especially
pyrrolidinyl. Preferably, X represents oxygen, nitrogen or NR'.
Preferably, XZ represents CHZ, oxygen, nitrogen or NR72. Preferably, m and
m2 i ndependently represent an integer from1l to 2, such that M+ nR2 is in
the range from3 to 4. 10 Preferably 1d' represents pi peri di nyl
(particularly piperidin- 4 |) or tetrahydropyrenyl ﬁartlcul arly

t et r ahydr opyr an- fynaylvdi)trewtsﬁmeibé{naﬂmle@ %%Yarféu@ e@Ma@@d@HzO—lg

- COO Bu, -yidRain séiii@ljsalken QZdNB&H:tédey an§92|%ha -CoERP e@r—l-ﬂ;‘-CH-

5di net hyI [ soxazol 5))/ I %/t g t/!' Allso %r ef erarP%g} 'ere resents

mor phol i ny¥G0 F'!é'nW BroRRhY Pttty herRin hele "}ESSEPTi onal |y

sugst i tut eﬁiaﬁﬁyl&m ft(ralajl thqdrbﬁhtﬁuraﬂ&xdhmﬁaptméﬂwydm@{yhl enyn. Preferred

subst igt uerny r inc rar rti represents

honyl® opt TENgRnEEk B airiiefion SERoHGHM, sl nEYS @y °°

di chl or ophfmhe;rbe}wl-mgmbm(?{hynelml represO@F hieangirand heterogryhrepieseritsr | y wher ei n

het eroary'ﬁhf j Fa?otyl%\r IEE:EaQéﬂ i ﬁ&é%&i gd))ar%l-:‘)r@ Et&gﬁPIQE?-}‘laterLgry[ gRresents
art i cu y h

pi peri di ny Ypl per1din-1- particul arly
N- mor phol i Fas mﬂfﬁ p@vl mppartieyiapy WW‘&?WWBTPWW‘M SEPPERIPYonSH- 1 y
subst i tut e@lamybsopve (Farticliibiy whepsheOY, alkytr6isde¥erits(dthyl, pradICIdHXCHY  ador ophenyl

enz30 or SRSV Br et PaD @*‘%&Eﬁﬁy'hﬂdmﬁ%ﬂww%? 9y

-pyrrolidi ngikyl eprasents aathgl any IG representeaNRYCOH BESONRif, etIRPA02 06 +3DNR-), 25
manner . r%E%E Lcul arl
fluorine), ﬁbg%—aﬁ%:?jyfW@H@&L@%%%pr&én&&ﬁ%ﬁdﬁ%&? X0 é;rgoups Y
Pr ef er abl ythiagolylaaghEeerrerestsi-NBS q)ﬁy#‘-sq:é?"t (Pé'ﬂﬁéﬁfhfwh?'ﬁlﬂbﬂ’ Terﬁ’quew 1= Suitable

salts of tﬂﬁrommownﬂ@cﬁc,j Akenyiv., ﬁ"’NHC@W‘U@ﬁmQﬂMﬁ'\A@bQﬁi Ratehiesafsept abl e
30 sajts and salts be pa%/om ol O%I cally accegta | e but may be

ot
usef ut® i n BEPIeR)y Qﬁé"%{f“f'frf (ém‘i‘:’li‘ rfereisald G pllopyLm sHostiyted Wit gi cal 1 y
gccept gb:c €a saht’@r&b%geabCHwa@@rwa(psmc@&wvhaﬁm ddl%bréehtﬁ héry, be
erive r or r ni rides,
e o B G0 e 8, ol B i 5 By i orophara
Ddar ch. 20§bstidtes heoriemaimess hwmﬂ at ee:su alkyh Griotipd aba which ICgy alkydgl Y'nahebd es,
1- hydr oxy nmet hanesul phonat es, formates or
trifluor oa%p ?mgg&%@gﬁp"ft ocﬁ'\pat es include hydrates. \Wen conpounds of
form#%a (1) contMérm ptﬁfﬁﬂesllR‘ waie@udetqaealkﬂ\@nakwl &xi Py, arg-¥h, xt ures of

enant i Oﬁerﬁetérbé}ghu_dlaﬂg(d)! W‘Caﬁﬂ-(@éﬁ&ﬁﬁ%rﬂ?d I{& KSR pﬁprs as well as to
5 i ndividual enant Ere erred to Use a conpound of

formula ( 196f?rﬂawfﬂ9>qh5§efﬂaa'f-Ya- %p ﬂ'{j%’ ‘é‘r-. eeteropkOGnpounds of formul a
(1) ~and satialkarsosYl wWaves) ' vhesay-yweyCcheydsapryesr QY cidrrlemidyadol ogy

br ocess. achBrEPBHlsE o AR IRl SR AT LR st st oy mut & (1)
10 cA®ori s@&alwwromacti ng a conmpound of formula (11)

Yet more preferably, R' represents aryl-Y'-, heteroaryl-Y’, aryl-(O)-aryl-Y'-, Cya
cycloalkyl-Y'-, C,, alkenyl-Y'- or C,,alkyl-SO,-Y'- especially wherein aryl represents pheny!
or naphthyl optionally substituted by one or more C,, alkyl (especially methyl), halogen
(especially chlorine, fluorine and bromine), CH,;0-, CH,S-, F,CHO-, CH,OC(0)-, -CN, -CF;,

30 CFy-S-, CF3-O-, or (CHy),N-, groups, and wherein heteroaryl represents pyridinyl optionally
substituted by one or more halogen atoms (especlally chiorine) and whersin cycloalkyl
represents cyclohexyl. Further preferred substituents of phenyl include -NHCOCH, and
-CONH,. Yet further preferred substituents of phenyl include —SO,NH,, -CONHCH,, -
OCH(CHa)z, -OC(CHy)s, “COOH, -CON(CHa)z, -SO,CH,, -CONHCH,CH;,, -CONHcyclopropyl



O~) a~~f-RRZR~y N~ Hwherein R, Ra, R, R*, R6, X nd b are as
defi ned above, or a protected derivative thereof, V\ﬁgﬂg@gﬁ%gﬁ’%d of
formula 15 L'-Z-R, wherein Z and R are as defined above and L' represents a
suitabl e | eaving group; or (b) form ng a conpound of fornula (1) wherein RZ
represents hydrogen which conprises reacting a conpound of fornmula (111) H
X0) aR ( ~RRs (lIll) RB20 wherein R, R R Rg, Z X a and b are as
defined above, or a protected derivative thereof, with a conpound of
formula , R-N=C=O, wherein R is as d&fined above or (c) reacting a

and b are 29 RS Bicaronyt AE Bkl IR et P, BTy Gop Seb, > T
repr esent spagticslailyt pisfegret! ecmwmipondg rape those wherejnr Bt W@Gnﬁeﬁrryhxé‘t wijasein raeft eof
with a cognoull BlenlPbMichy(dlbstituted by one or more C.e alkyl (especially methyl),

halogen (especially chiorine, fluorine and bromine), CH,O-, CH,S~, F,CHO-, 'CH,0C(0)-, -

5 CN or -CF, groups. Further most preferred substituents of phenyl include -NHCOCH, and -

CONH,. A yet further most preferred substituent of pheny! includes SO;NH,. Most preferably,

R' will also represent C,; alkenyl-Y'- (particulaly CH,=CH-Y'-), Ca, cycloalkyl-Y'-

(particularly cyclohexyl-Y') and C, alkkyl-SO,Y'- (particularly CH,SO,-Y'-). Also most

preferably, R! represents C, 4 alkynyl-Y'- (particularly HC=C-Y").

10 Especially preferred R' groups are aryl-Y'- and hetercaryl-Y'-, most especially
wherein aryl represents phenyl and heteroary! represents a 6 membered monocyclic
heterocyclic aromatic ring (most particularly tetrazolyl) each of which may be optionaily
substituted as indicated above.

Preferred substituents of heteroaryl include —CH,, -CONH;,, -CH;N(CH,),, halogen

15 (particularly chlcrine), -OCH;, -COOCH, and -NH,,

| Most especially preferred compounds are those wherein R' represents phenyl-Y'-

which phenyl is substituted with a ~CONH, or =CONHCH, group and tetrazolyl-Y'- which
tetrazolyl is substituted with a methyi group.

Preferably, Y' represents a bond or C,, alkylene, more preferably a bond,

20 methylene or ethylene, propylene, ~C(CH,),- or -CH(CH.)~-, particuiarly a bond, methylene or
ethylene, most preferably a bond or methylene, especiaily methylene.

Preferably, Y? represents a bond.
Preferably, Y? represents a bond.
Preferably, R? represents hydrogen, methyl or hydroxypropyl, more preferably

25 hydrogen or methyl, especially hydrogen.

Preferably, R® represents hydrogen or methyl, especially hydrogen.

Also preferably, R! and R? together with the nitrogen atom to which they are
attached form a group of formula J? wherein said nitrogeri atom substitutes for either X! or
X2,

30 Preferably, X represents methylene.

Preferably, R* and R® independently represent hydrogen or methyl. Most
preferably, R* and R® represent hydrogen.

Preferably, Z represents a bond, CO, CRPR’(CH,),. CHRI(CH,),0, CHRI(CHy):S,
CHRY(CH,),0CO or CHRY(CH,),CO.




R\NH RzZ (V? 5 wherein R and RZ are as defined abhave or B ot ect ed
derivative thereof; or (d) reacting a conpound of foﬁﬁgpéﬂ¥%égli§ R ~1i L~
R wherein R and R are as defined above and L' represents a suitable

| eaving group, or a protected derivative thereof, with a conmpound of
formula (111), or a protected derivative 10 thereof; or (e) deprotecting a
conpound of fornmula (1) which is protected; or (f) interconversion of

ot her conpounds of formula (1). W also provide a further process accordi ng
to the invention for preparing a conggund of formula (I) which conprises:

15 (g) formng a conpound of_ formula (1) V\/nereln R 7and Rto ether with the
nitrogen at om t Mohpeferative\Z seneesants @HRd‘PHz):a GHRY (259 HaleS) 2

wher tel n sacﬂamng,,@mﬂf@t QHR" bt @sﬁ&iafi@rcﬁidd‘er((:%) O(mst;s V\/fICﬂEzOPOWPr | ses
reacting a,co erivatiyv ereo
BB ErBlot By e RS STAR oSS
a free -Nl-brg:rl-qop,estpe::ally@}a~ a:~h. coos 16 (h) form ng a conmpound of formula
1 rein Zre r hydr ogen,
W oh Sonpr i ses. PEIBEN, e WSk T aigh' 5t sk, B b BEERERLS S WEUEH "
deri vat i vefotra eofYwf, trore ptamm RUrepfesérds phanyl (mt@eelwmtdt@ﬂ wmm oy,

duct t 0 rmul a
(1) “vher o (org WRSEOhA R o [uRiy Fougs) Habhil € My G “%23‘#?&’ S RIBo

whi ch conpfeebyed éfa@@w@et%w%'mg Xartaning 6?%@6@@9»1? SelesipRion @.Nor Sy 1 1
11 |~ e optichaliR sulidtitutéd ¥y halogen or C,, alkyl. Especially, R® represents pheny! (optionally

10 substituted with one or more halogen (especially chloring, fluorine or iodine), phenyl or
3-CH=CH, groups), naphthyl, indolinyl, methyl, ~CH=CH,, -CN or thiophenyl optionaily
substituted by halogen (especially chlorine). Most preferred R® represents indoliny!
(especially indolin-1-yl) or else represents phenyl substituted by one or more halogen (eg.
chlorine or fluorine) groups, particularly dichlorophenyl, 3-chlorophenyl, 5-chlorothiophenyl,

15 4-fluorophenyl and 3,4-diffuorophenyl, most particularly dichlorophenyl, especially 3,4-
dichlorophenyl.

Preferably, R” represents hydrogen, methyl, COOC,; alkyl or CONR®R?, more
preferably hydrogen, COOC,, alkyl or CONR®R® most preferably hydrogen, COOEt or
CONR®R?, especially hydrogen.

20 Preferably, R®and R® represent hydrogen.

Preferably, R' represents hydrogen.

Preferably, R'' and R™ independently represent hydrogen or methyl.

Prefarably, R™ and R" independently represent hydrogen or methyl.

Preferably, R and R'" independently represent hydrogen or methy! or R'® and R™®

25 together with the nitrogen atom to which they are attached may form a morpholine,
piperidine or pyrrolidine ring, especially hydrogen or methyl.

Preferably, R" represents hydrogen.

Preferably, R' represents hydrogen.

Preferably, R"™ and R® independently represent hydrogen, C., alkyl or Cys

30 cycloalkyl, especially hydrogen, cyclopropyl or methyl. Particularly, R and R? represent
hydrogen. |

Preferably, R° represents hydrogen or methyl, particularly hydrogen.

Preferably, R" represents hydrogen or methyl, particularly hydrogen.

Preferably, 2 and b both represent 1.



( ~M) RBor aprotected derivative thereof wherein R2 cR'; ﬁ RS, Ra,

Y X, Z, a and b are as defined above, with a conpo la C~.,
al kyl -NHRt e. 10 Process (a) may be perfornmed in the presence of an inert
sol vent eg. N, Ndi nmethyiformam de optionally in the presence of a base such
as N, N-diisopropylethylamne at a suitable tenpereture eg. room
tenperature. Exanples of suitable |eaving groups (L') include hal ogen, eg.
chlorine. Process (b} may be pertormed in the presence of -an inert sol vent
eg 15 dichl oronmethane at a sukabie tetgerature eg. roomtenperature.
Processes (c) an d)., may typically pbe perfornmed in the presence of a
suitabl e base eg’."eﬁw'd{rﬁgg%“?s:o*gﬁfgabl e tenperature e.g. 110C, wherein
| eavi ng groups LZPrefsebly, p #1gyequalsr#s intégertfitrh’ O pheneore phdReratsly,i v ahy ,q when L'
and L' rep n -nitr e itable ~ndit] | nvol ve the use of
N, N-di i sopingg%né?'ﬁwe I»rﬁs%lie{rbads?q)a%%hu"ih%‘Laan"l' (Ze%%ggng{'ﬁ%e%aaiﬁg I1'or onet hane or N,
N- di met hyl fornan‘iPdﬁeraUY.al‘msﬁalplﬂe solvent. Alternatively, where L' and L'
are Myrifield rendhabuicopicah@ BRRARIN of SERARAEReAAN RSlab) M8y be

a d e.d. nmet h i

performed wth a sutable additive ) }pyrro dinone in a
ni crowave oven, frofferalianprepragents oxmsnuditrogen RN for 5 nmin. Other sutable

| eavi ng groups i rredfereBly, XrépagshtslcH, \Wkpde] Mirdgén BFNR™.  represent i m dazol yl,
suitable conditi conprd se _the, us 1.1'-cerhonyl diimdazo | n, 25

Sui tabl & sol vent SPIGERVAY i ot Wieblerly el R meeh b o a8 20
sui tabl e temjiendtersrge fengy3 tobet ween OC and 22C. In process (e), exanples of

t i h t hel b o : A in T. W
B A o e e TR

G eene and P.G M Prot ec a'gani ¢ “Synt
and Sons, &St@hyopyreogddparticyiady deteahydrprysansd-y) ertionally sybsiped brherauge™eut phonyl
gebgi 16 I@cﬁtszclﬁi-_Q0-'(3013?&'1, Ofﬂqa.l) ~COSH, —E)S@IIG(CHQ‘:%”{AS%Q,QPQQ{C@@F@@WI &3, 5- b

- but oxycarponyl.} an ryl.al ky e.g., benr ich may be renpved by
hydr ol ysi s d@?e%ngﬁgF@/@PEhasg%&r dP$a a‘?"é{ezaéiyhef srﬁP'F%GB’Fse ’aﬂ'P'f‘Ré‘"ﬂ'

pr ot ect i ng trgopympg dr tettahykirothiehyi iwhizh aeayetisydptiénaliDebhs)ituteldi ashabiowey (dadticalempved by
base tal %g?glﬁg%g%%%gﬂ%or a solid phase resin bound benzyl group, such

as a rri d 2,t3 5 di net hoxybenzyl group (Eilman |inker) or

a 2, ti-di met hoxy-Faefergdrabstiventsformid inglosej@Haramt (Patiswiagy wharei pryl mpressntaray be
renoved by pRédyf optishalyy S@datRsd nalhy Shes or fridhe RXBHEN Stos! Rt Wichibaphdags,eli C

acid. Process %fo may be perforned usi n% conventi onal T nterconversion

pr ocedur es CHRHORIRY pPiverY SQ:heleroans i (PAHIFWAlY WRRRRIN | Jitereardy | raprEeARts

Pucl eophi | idﬁmmzio[yl)subsé! tuti on],c 10 ester hy](cjro! ys: sdor gm’ de bong _
or on. ter ive capditions for .proces i.ncl ut oxycar bonyi

gr Otrjnr:a)é %ddi tion ofrﬁéfgﬁ@\vaﬁ afﬁ?fe%eunlﬁpr?@ﬁﬁﬁi @?@°MCEE§"°F'5§?Y'E9‘°B’§X‘&.¥{ f or med

in an i dentiagticulariaNmearphotnie pirsraingi (particuliels pirelzzit-Bidp vrtiochdlly spbsititsses ( ¢)

and (d) . Piochis () By, ReoRRALEAITERCHD, | RBIoBRETE NER, Uoouse Udai, o aci

eg. acetic acid 15 and a suitab ucl gaPen, eg. sodi u
tri acet oxySERORYEPYTAIdIYD. Rydemw LP-€-Aen) daezy @gﬁCW&Q"brmﬁWn@ o a

sui tabl e t esppedents Uhiemorplolingl OPyRolidiAgd &F dbntagopinyy HtRASlly (Jubstiiad ea RRikOr Med in
t he pﬁgsen%%n%r a suitable wpling reagent, eg. 1,1 -carbonyl diim dazol e
L A

and a suit e solvent, eg. N Ndinethylformam de at a suitable
tenperature, eg. Qtownpreferrpédrsubstitwnts2 @r G5 nipdured baiodenf (panticLlary( Hlgrinay & he

met byl one, RO SRR SO, SRAATE o MEBRIEE e hyar ogen may be
prepar ed accor di fyefe@blynE ransrsepipiindglingl partiasiarly indpliz-t+yl. O
Suitable salts of the compounds of formula () include physiclogically acceptable
30 salts and salts which may not be physiologically acceptable but may be usefu! in the
preparation of compounds of formuia () and physiologically acceptable salts thereof. If
appropriate, acid addition salts may be derived from inorganic or organic acids, for example

hydrochlorides, hydrobromides, suiphates, phosphates, acetates, benzoates, citrates,




(S) Step (1) RRNCOR~Is),I11/Ot u (R H. \ / --~ RAH \ H~, ~2/03NHMerein

R is as defined above and P° is a suitable protecti benryl

ZS Conpounds of fornula (VII1) may be prepared as described in EP0995746.
Step (i) typically conprises the use of an inert solvent eg dichl oronet hane
at a suitable tenperature eg. roamtenperature. Step (ii) typically
conprises a sinple deprotection reaction, eg. which nmay conprise the use of
10% pal | adi um on activated carbon in the presence of amonium formate and a
sui tabl e sol vent, eg. ethanol. 16 Marigh. 2006 18 Conpounds of fornul a

(Irr)" as the S—I somer, wherein I s as defined abogve, be prepared by
an anal ogo¥HsCiftet tesC(S?ﬁSB‘B‘?rcfEmEFFtBF onaedtes. (Trhydray-2 5@”{#’?"?@??& emaet®dr ding to
t he fol | owinegansapieates, Fmatdsdr trificoroddatafds. EXampleé bfsoivBteS include hydrates.

When compounds of formula (I) contain chiral centres, the invention extends to

mixtures of enantiomers (including racemic mixtures) and diasterecisomers as well as to
5 individual enantiomers. Generally it is preferred to use a compound of formuia (1) in the form

of a single enantiorner.

The compounds of formula (1) and salts and solvates thereof may be prepared by
the methodology described hereinafter, constituting a further aspect of this invention.

A process according to the invention for preparing a compound of formula (l)

10 comprises:

(a) reacting a compound of formula (il)

“\*’m

wherein R', R% R? R* R® X, a and b are as defined above, or a protected derivative thereof,
with a compound of formula

(i)

15 L*-Z-R®, wherein Z and R® are as defined above and L' represents a suitable leaving group;
or
{b) forming a compound of formula (l) wherein R? represents hydrogen which
comprises reacting a compound of formuia (1)

\ /
RB

iy

D—N—Z

20 wherein R®, R%, R%, R®, Z, X, a and b are as defined above, or a protected derivative thereof,
with a compound of formula
R-N=C=0, wherein R' Is as dsfined above; or
(c) reacting a compound of formula (IV)

[




wherein R3, Ra, Rg, R X a, b and 2 are as defined above and_LZ represents
a suitable | eaving group as defined above eg. 4-nitro O%errifield
resin bound 4t hi ophenoxy and La represents a | eaving group nore | abile than
LZ eg. chlorine or 4-nitrophenoxy. Wen LZ represents 4-nitrophenoxy and La
represents chlorine, step (i) may be carried out in a 10 suitable sol vent
such as dichloronethane in the presence of a base such as triethylam ne at
a suitable tenperature such as roomtenperature. When LZ represents
Merrifield resin bound 4-thi ophenoxy a L represents 4nitrophenoxy, step
(1) may be carried out in a suitable solvent such as N, N-di net hyl t or mam de
at a suitable tenperature suchh as roomtenperature. Alternatively L~ and La
may represent imdazole, wherjgin gtep (~ may be 15 carried out with

1,1 -carbonyidiimdazol e, | »ol vent e.g. ‘a mxture of

di chl oronet hane and N, N {I ' net hy] f ofjmargqeR*at a suitabl e tenperature e.g.
bet ween 0C and 22C . Conpounds of f s(111) may be used in protected
form eg. wherein the amne group is grotected when R represents hydrogen.
Sui tabl e protecting groups are anong t hosdMescri bed above. Conpounds of
formula (111) may be prepared accordi to the follow ng process: H ~~N~

Ste- p(~) } R VW-ZRZa (lll)a R 16 March. 2005 19 wherein R, R, R
R, X, a, b and Z are as defined above and L' represents a suitable | eaving
group eg. owhemin RY REIRY, R‘ern,par askinie sa defifet abbve qrraqiretedted\derigative theegpf one

menti oned e f (i syi tabl e
sol vent eg. ﬂﬁlq'l\ldrePr%%%tpﬁ ?o?urlmm eavan @Eé’ p?}eag Iﬁ%&%ﬁﬁzrh?@agﬁ%e%a@%n S eg.
sodi um i odlcéﬁlp@l-mob@ﬂ'a@%(\ﬂm 5 car bonate at a suitable tenperature eg. room
tenperature. Step (ii) conpri ses, deprotection under conventional
conditions appropriate for the geting groups. When Pa represents O0OF"
deprotection nmay be achi eved by t use of water and nethanol in the
presence of potassium carbonate & room tenperature. Conpounds of fornula
(I'11) wherein Z represents CR10R (CH~pgwherein R10 represents hydrogen),

may al 50 beavhefefRI«nd RP Yrel RWdfiied \eBovbQr 3 FlofttddBriaktivemsmpetiads of formula (XI)
in an analo( ous man r to that Efescrl d in process (h) above. Conpounds
of formula ?’111) '\'ﬁ/ﬁ Ei""ﬁorﬂmlf"gﬁ QMR Yhydrogen, X represents nethyl ene, a
and b represent 1 and R and R are both attached to the norpholine ring at
the 5-position may be prepared accordithg to the foll ow ng process: . ,.,~/
~ ~ HO Ri -8 RL_ :
N L2
L,
(V1)

wherein R' and R* are as defined above and L° represents a stitable leaving group, or a
protected derivative thereof, with a compound of formula (II}}, or a protected derivative
10 thereof; or
(e) deprotecting a compound of formula (I) which is protected; or
] interconversion of other compounds of formuia (1).
We also provide a further process according to the invention for preparing a
compound of formula (1) which comprises: '
15 [{2)] forming a compound of formula (1) wherein R' and R? together with the nitrogen
atom to which they are attached form a group of formula J? wherein said nitrogen atom
substitutes for either X' or X* which comprises reacting a compound of formula {iVyora

protected derivative thereof with a compound of formula J*H, provided that the compound of
formula J*H has a free —NH group; or



Step [~ H s IIJN-~ z~N ERs LZRZi c¢cx'~R~"~~rln_R 15
wherein R and Z are as defined above and L' represent 46Marghe2009, | oqyjng
group eg. chlorine. Step (i) conprises heating in the absence of solvent
at between 50 and 60C. Step (ii) conprises heating with

2- (oxiran-2-yl nethyl)-1H1i soi ndol e-1, 3(2H) -di one at 80C under nitrogen,
followed by stirring with concentrated sul phuric acid at 150C. Cohpounds of
formula (111) wherein R represents H may be prepared according 20 to the
fol | ow ng process: 16 March, coos 20 $ep (i? (XIV) Step (if) H-N=X | H

wher ei n R, I d g7l P s a
sui tabl e I (ﬁi/l ng géanﬁ%aQoﬁlBgméocﬁlfﬁgﬁEéﬁﬂhb%ﬁﬁz?%rmr Ptgel% dﬁe(a!-@p ‘&%?é(}%rrpound
of formulaR B(ITQPfeﬁVEﬁsrhyF'F’@PG wBigh [gpmprisgs traciied]iau peraraupd it fermula 4hseri aabl e
sol vent eg.pretbdtEd lfivatied HeYdof Bwitht aacoﬁ‘r;!:bﬁlﬁbbme f&ﬂnaenaimbﬂz)% fcmé@& b§t ep

(i1} conprises reacti ound of fornmula (XV) w a conpound

n
formul a (XVP?”#‘W?W@"B?%@'@HE‘B ‘¥ a sutable sol vent eg. tetrahydrofuren at a
sui taglkie t gfyper at mﬁﬁngagcommﬁuberﬁwa(u)tmﬁreuﬁg&aprésems) C,g@fﬁ?r-cb-?%wﬁéiﬁn use of
suitable s N r MR and a s

N, N-di i sop?%g% S?'ﬁgl—%'%‘nﬁg a 'ERXO Vil %‘Fﬁ%ﬁ%af‘ﬂﬂﬁ?é‘f?‘g?{f "Eagmﬁ fol | owed by

deprotection under conventi onal cond®ti ons appropriate for the Merrifield
resin protecting group eg. ygeid yat a seg hy(y ol ysis. Conpounds of formula
(VIl) may be prepared accordl\rTP/toN heiin’ol Ig‘rocess:

R R o

(V1)

A—N—Z

or a protected derivative thereof wherein R2, R®, R, R%, R®, Y' X, Z, a and b are as defined
above, with a compound of formula C, 4 alkyl-NHR™,
10 Process (a) may be performed in the presence of an inert solvent eg. N,N-
dimethylformamide optionally in the presence of a base such as N,N-diisopropylethylamine
at a suitable temperature eg. room temperature. Examples of suitable leaving groups (L")
include halogen, eg. chlorine. .
Process (b) may be performed in the presence of an inert solvent eg
15 dichloromethane at a suitable temperature eg. room temperature.
Processes (¢) and (d) may typically be performed in the presence of a suitable
base eg. pyridine at a suitable temperature e.g. 110°C, wherein lsaving groups L? and L*
may represent 4-nitrophenoxy. Alternatively, when L* and L° represent 4-nitrophenoxy,
suitable conditions may involve the use of N,N-diisopropylethylamine as a suitable base and
20 dichloromethane or N, N-dimethylformamide as a suitable solvent. Alternatively, where L2
and L® are Merrifield resin bound 4-thiophenoxy, processes (c) and {(d) may be performed
with a suitable additive e.g. N-methylpyrrolidinone in a microwave oven, for sxample at a
power of B00W for 5 min. Other suitable leaving groups include imidazolyl. Wherein L2 or L®
represent imidazolyl, suitable conditions comprise the use of 1,1'-carbonyidiimidazole in
25 suitable solvents such as dichioromethane and N,N-dimethylformamide at a suitable
temperature, e.g. bstween O°C and 22°C.
‘ In process (e), examples of protecting groups and the means for their removal can
be found in T, W, Greene and P.G.M. Wuts ‘Protective Groups in Organic Synthesis' (J.
Wiley and Sons, 3rd Ed. 1999). Suitable amine protecting groups include sulphonyl {e.g.



16 March, 2005 21 step (g ~~O /Y~N~H 0 P~vml 1 Y\ R2 R-XYO E~ Rel NR
Nip Re wherein R2, R, R, R R Y, Z X aand b a L d above,
LZ represents a suitable |eaving group, eg. 4-nitrophenoxy and P
represents a suitable protecting group eg. C,$ 5 alkyl, preferably
t-butyl. Step (i) typically conprises the use of a suitable base, eg.

N, Ndi i sopr opyt et hyl am ne and a suitable sol vent, eg. dichloronethane at a
suitable tenperature, eg. roomtenperature. Step (ii) typically conprises
the use of a suitable aadic reagent, e§/ 4M hydrogen 10 chloride in

di oxane at {q, 4 PARIE bb %a.rbuﬁ gn%??eng o %@E&Gﬂ ﬂ%@ﬁ
fef)[ rr?e“r ak%}\m&ﬁ (i/% b&g:?fa'b’%ﬁ rﬁvgreags@u%@é?w;@o)nnatﬁomjerp%@éla ) are
Conpounds @fotéoﬂﬁ@ybapﬁncl@alﬁﬁﬂuoﬁa&éﬁﬁf@ocﬂym bRrerfioved b bad caMlﬂBZ@ and

JZ-H I t d Kk

ot ocedur e MERE A SIASAERE TPHT RRH SePiv D, S 3 oA FnaB? ddnoe wi ¢

procesSes dimuhaxgmengylt 0 glvape d@lmanbedhmdaove foor canpoﬂ;ﬁetlhnetho;@&r-[ﬂul a (1),
| oyi K a e n

ot abl o piBRSRflanBh REehbaG LA, SRER b s, GhoRSTRY S S "0

prot ection hy@elmadw(pyarom!eWtﬂrmoepapetlc)acnd(| 1), (I V) and (M 1) in protected

and unprotected fabags (aoméwﬂe %ah&r&eanﬂ.ng Hokinhishal n@ér&s?.terabﬁ (brt;cgﬂlﬂ'b@n

aspect of the invention. npounds the 1 nvention be tested for in
vitro and |SH°"\/F’§/85’F19F§ﬂj'P'baqx'd3E°t"r \W‘{“ﬁmnl ﬁ'kﬂ%tE’B'r B‘éﬁ’?@@h'\ﬁ P‘F?mﬁ"f'f-'es"l"?ﬁ'tluﬁﬁﬂ ng
assayd0 lestvhhgdrolystd)Bbardide bond formation. Alternative conditions for process (f) include t-

butoxycarbonyl group addition or removai and sulphonylation.

Process (g) may be performed in an identical manner to the conditions described
above for processes (¢) and (d).

Process (h) may be performed in the presence of a suitable acid, eg. acetic acid

15 and a suitable reducing agent, eg. sodium triacetoxyborohydride in a suitable solvent, eg.
dichloromethane at a suitable temperature, eg. room temperature.

Process (i) may be performed in the presence of a suitable coupling reagent, eq.
1,1-carbonyidiimidazole and a suitable solvent, eg. N,N-dimethylformamide at a suitable
temperature, eg. room temperature.

20 Compounds of formula (ll) as the R-lsomer, wherein R? and R® both represent
hydrogen, X represents methylens, a and b represent 1 and R* and R®both represent
hydrogen may be prepared according to the following process:

A

m-l2

(S) ( j Sl \ /h’ [ j Step (i) j
R‘NCO

" o (%) (m-

wherein R' is as defined above and P' is a suitable protecting group, eg. benzyl,
25 Compounds of formula (Vill) may be prepared as described in EP09957486.

Step (i) typically comprises the use of an inert solvent eg dichioromethane at a
suitable temperature eg. room temperature. Step (i) typically comprises a simple
deprotection reaction, eg. which may comprise the use of 10% palladium on activated
carbon in the presence of ammonium formate and a suitable solvent, eg. ethanol,



(a) CCR-3 Binding Assay A CCR-3 conpetition binding SP§ ésagt -:i “gti on
proximty assay) was used to assess the affinity of = nds for

CCR-3. Menbranes prepared from K562 cells stably expressing CCR-3
(2.59/weB) were m xed wth 0.25nmg/well wheat-germ agglutinin SPA 5 beads
(Amer sham and i ncubated in binding buffer (1iEPES 50 MM CaCl, 1 mM MC,
5 m 0.5%BSA) at 4C for 1.5 hr. Follow ng incubation, 20 pMof ['~l]
eotaxin (Anershanm) and increasing concentrations of conpound (1pMto 30M
wer e added and incubated in a 98 well ,late for 2 hr at 22C then counted
on a Mcrobeta plate counter. The total "assay ' vol une was 100 |.

Conpetiti on bi ndi @ymgatres welomuin@i)\asdite Sisofnet, whargintiiés akadefined above, rhayur 10
par amet er ﬁﬁ“ﬁé re presented as the nean pl C- val ues
(negatl ve o%r%éélr ?1 "Iaﬁgous ncgsns?r ation of conpound which inhibits

j ' ~I] eot axi n bi ndiGegppynds ghfprrulaiv) may beesmpered aeroedingde thedeliowing(ppgcesosi nophi |
chenot axi s Assay. Conpounds were evaluated for their inhibitory effect an
eosi nophi | chenot abs. Eosi nophils 15 were puri fi ed from human peri pheral

bl ood by standard CD16 cell depletion using a teny| cell separation
colum and a Ha netN er Macs magnet as prev ousk %’SCI’I bed (Mot egi
Kite, 1998; J.I noI og a6l 4346eS). Cell's NT e- ed in
RPML1640110h FCS8® sc} s andTTTUbat et w t caI |n- ecuI ar Probes)
at 37C far 30 m ns. i ng i At ‘i on, the eosino Nsaﬁere centrifuged
at 400g for 5 mn andze suspended 0 RPM | FCS at 2. mII|o . Cells

were then Incubated inlghe B esencé’ of i ncreasi ng conc trati o of
conmpounds {1 pMto 30 'M at 37C for 30 mins. For controlgtresponses cells
were imcubated with RPM/FCS only. The agoni st eot aX| n (either a
concentration popsg curve or for the functional inhibition carves an -
ECG concent‘P"&??B%ﬁ &/a} 'g é(da,[lg)anq I;ear?@ﬁ/éfte"l?ﬁé\?ﬁ‘@ra'ﬂf d’e@BS% p skilableot axi s

plate {5 m lba\ﬂ@gmumemm abbee bgld-ﬂmd:mhoxy EBMEﬁiﬁé-Iﬂl e botind 2GhibpHRhoxg

illion/m h f he . f I d
111,00l AR o i AL, i 4 bl e
fixer were Lrreprssents dmirophescxylandds refreseptsi cmlmpm |stepvif)iredy becarmiedypatied wer e
quant ifo ed Qﬁaﬁl@@db&gsﬁch%s dﬂhl%ﬁlg@lgn@mftﬂéjﬂ'ﬁgeﬁﬁf&ta bghggt?chrag%@eqlé%anll Rk tion

curves for the effect of oun enot axi s re anal ysed

S On eoslno
by fitting ¥ Ruiabia E’W—'&aﬁ*f% S‘F‘-'(!?u?s wﬁhmpéﬁqu%g‘ﬁlb%ﬂ E* mgresente tMestiield-esiot | onal

BT dsal | 1990 o Pt mal e R B O e e S SR - I cs
| rasa ar C -

1+ [~I gani s%'%gglviné)su&f%gg'%Wﬁ Wéﬂ‘ﬂﬂ'ﬂ? ﬁt ﬁ/ﬁd% 9 ﬁﬁpﬂ?mﬂuﬁgfa%@gmnophl I

I nfiltrati oemaeratirdlidlemaRelycl’i arldt b inay trépeesent inddazdle gwlﬁerém step@} hiagl beased on

t hat d@scrlmdbj a 7,:.0 sitjsed pi gs
wer e dosed W|t o%%mhqycaﬁ% é"“f(d&glg '5' %% eC lII<'}ga|dn % anaﬁ%y‘l?factl c
br onchos pasfiFier@aethans g b bfsdim ﬂ@mw@e Aha soitab\Baperatire0n s RGN0 Cher e

gi ven by t&m @] route 30 m nut es bef ore oval bum n chall enge (10 m nutes
breat hi ng of an aerosol ﬁe ﬁg m a 0.5% sol ution of oval bum n).
Hyper - reacti~iity “SFPPyfds fP%‘la)"’s( H'aty g user Ip Rrtaeisd loMe o9rwhetai thei2Bine, was

measur ed 24grbkpuisspratected whern RP vepiresents ylegge Sultably protebiit Groimesredamhong! S

usi ng 2 Whohgsady; g&ﬁﬁ&}gsmgr aph (Buxco Ltd., USA). The guinea pigs were
then sacrificed and’ ungs | avaged. Tot al and differential |eukocyte
counts were then Compaundeaf fPTGW‘at(H'éffbvbﬁemmm@mgrtcathagﬂoﬂhgpmcmd t he
percent age reduction in eosinophil accunulation determ ned (Sanjay et al.,
1992). Data was presented as the inhibitory effect of 15 the specified

dose expressed @&_per cent age ., i cI e cont r of_r e8pONSE.
. Ii‘:'ﬁ( Et)ER. _Step(y 3 Step (i) 'f‘a E)r”#
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Exanpl es of disease states in which the conpounds of _the |SV§S£ : on have
potentially beneficial anti-inflamatory effects ind of the

respiratory tract such as bronchitis (nduding chronic bronchitis), asthna
(including "allergen-induced asthmatic reactions), chronic obstructive
pul nonary di sease (COPD) and rhinltis. Another disease of 20 the
respiratory tract in which the conpounds of the invention have potenially
beneficial effects is sinusitis. Qher relevant di sease states indude

di seases of the gastrointestinal trac such as intestinal inflamuatory

di seases inducting inflamuatory bowel gli sease (e.g. Crohn's disease or

ul cer at i vevheddin RF, 53, RRR®j Kt &t ambE arenhd deMmad abgveding dA SesrestaBon saliablet O

di at th
| vent | on BRSO t@n ShOPeBRaEL S Syrabl R iBun 58 TRE Hkforh 1 °
psori asi s,abevz esvah asl GO Steer Macimmrisesatie usey pbras eyiteble| svet egabiN-ons and
di seases C&métﬁ@foﬁﬁéﬁt&@ln m@b&eé&e%vgﬁr@mewfeé{s ts%ve?oﬁh .ddiafela‘am{agé.um

conmpo ent e Al zhei ner' s di sease, neni ngi | e sclerosis and Al DS
denmen %}a fhe swfabieﬁ%meﬁf@%feﬁs mﬁvéﬁvarﬁa§tea|(@ G°'BB“56$ deprateptiont he

treat rregt L!Df:lé}'&ﬁaﬂh Ventipredl ygraiioss a@%&té@dtﬂﬁ% gﬂo%cmfgfgwupel Whén PAdgieséral |y, fthe
conpounds r.esent i on of use in.the treatment o
Urar ot Gert R ey B B AL bV Y e prdierang el 1 PR tsSRes S o
conpounds nofassibm carborate atonorh tamperature. Sotripaliridy oblernafla ¢l)akheesdnf 2 ctpsesems | ude

car di ovascags 7( d Sp® . 24

per i phor iy au T WhbRI RO e AT ARG Fbr3s3 be pRoHEH ) el "0

o herl%i sé‘&ﬁ%ﬁﬁw'ﬂ gt comrpends chiameimib imersansogedremgnnesie fat Hespebedivpropesy be
benefi ci alhpdwevat her hyper eosi nophi lic di seases such as Churg-strauss

syndr one. Addfti §nal I% 9? hi le is commonly found In parasitic

di seases, especi SPPPOYRLS AT FPmuEn (Il tshersin Raﬁ?:l"'?sﬁﬁté WYHEPER o FREFSENE ¢ he
present 5 matwdanej amndrhyeﬂnesens’eﬁmd R andt R°e:aé boty attadhed to1ieintofptalinsiimgoat! r om
hyper - eosi {id cyst (Echinococcus
sp.), tapet%'aﬁ#g‘ﬁo %%p?qagem a eé)"%*%"ES Fc?ég es (schi stosom asi s), and

nemat ode (round vvorm;) i nfections such as:- Hookworm (Ancyl ostonma sp.),
Ascaris, Strongyleides, Trichinelia, aptl particularly |ynphatic fllariasis

i ncl udi ng Onchocerca, Brugia, V\ﬂcgerl a (EIA)Ehanti asi s) B\ ~& unds of the
i nvention b sef ul azéﬁgg;ﬂ age and $o h ve R*in the
treat nent of aut ¢sifarune such &9 ali ogf-af-t—t’r-ss er ',gn after

transplantation, rheunatoi 4Rt hritis and di abetes. Conpounds of the

i nvention nay al so ¥ useful in inhibitimg memast asi s. Di sease% of qme
principal interest include asthma, COPD and inflammatory di seag’es 15 of the
upper8r esprheesio RS and é-’carems\,daﬁnadn@oseaad) ih& repeasentp ar siitabla lleaving rgkoup. egPr ef erred
di seases ijloﬁﬁé %@épﬂl)%ohms%é fisdting pq@&seﬁ&mo. @'aﬂ {we%%ﬁtaf? gﬁ: Sfef Ses of

t he upper resplratory tract 1nvolving seasona er enni a

Furt her di Qe%‘i’ ises "5@“‘& wigh ?‘tﬁ‘@ﬁ"’ﬂ?‘%‘ymﬂéﬁﬂswfﬁellﬂﬂ Hirdlang rat B0 ync&r seas es

of the gasiitrogemti@BivedBy stifring@iith awbnmedlsmfph&mid%i yspowel disease. it wll

be appreci at ed b t hos n.the t that reference herein to
treat ment 20 ext n’BE ‘1“‘5 3”8’81‘\‘% @{b whereln IePreﬁ@t"’t'Hé"a@’rbéeR’?FE‘Fﬁd 36rord8g apl i shed

condifi onge thadoliowing ipasess: above, conpounds of fornula (1) are useful as
pharmaceuticals, in particular as anti-inflammtory agents. There is thus
provi ded as a further aspect of the invention a conmpound of forrmula (I) or
a physiol ogically acceptable saR or solvate thereof for use as
pharmaceuticals, 25 particularly in the treatnent of patients wkh

i nflammatory conditions, eg. asthma or rhinitis.” According to anot her
aspect of the invention, there is provided the use of a conpound of fornula
(1) or a physiologically acceptable salt or solvate thereof for the

manuf acture of a medi canent for the treatnment of patients with inflanmatory
conditions, eg. asthma or rhinitis. 30 In a further or alternative aspect
there is provided a nmethod for the treatnent of a human ar ani mal subj ect
with an inflammatory condition eg. asthma or rhinitis, which nethod
conprises adm nistering to said human or ani mal subject an effective anount
of a conpound of fornula (1) or a physiologically acceptable salt or
solvate thereof. 16 1Karch. 2005 25 The conpounds according to the
invention may lie fornulated for administration in




any conveni ent way, and the invention therefore also_include fthinits
scope pharnmaceutical conpositions for use in anti-in#ﬁé@#%gbggggherapy,
conprising a conmpound of formula (1) or a physiologically acceptable salt
or solvate thereof together, if desirable, with 5 one or nore
physi ol ogi cal |y acceptable diluents or carriers. There is also provided a
process for preparing such a pharmaceutical formulation which conprises

m xi ng the Ingredients. The conmpounds according to the invention may, for
exanpl e, be fornulated for oral, inhakbgd, intranasal, buccal, parenterel or
rectal admnistration, preferably for oral adm nistration. 10 Tablets and
capsules for oral adm nistration rmay contai n conventQonal excipients such

as bindi ng agents @xanple syrup, acaca, gel gl sorbitol, tregacanth,
nuci | age of tarceIIu_Losé_B_&QQ_Lyvi nyl pyrr oneM fillers, for
exanpl e, | actose, crocrystailine cell ul o3, , i ze- starch, cal cium

phosphat e or sorbi t ™| ubricants, for exanpl e, magnesi'um . st earate,
stearic aad, talc, polyethylene glycol or silica, disintegrents, for 15
exanpl e, potato starch, croscartnell ose sodlun1 rusg starch glycoltate;
or wetting agents such as sodium | auryl sulg ' gwiagfats may be coated
according to nmethods well known in-.the art. uitdyprepar at i ons may be
in the formof, for exanple, aqueous or 0|Iy sus enS|on utlons

enul sions, syrups or elixirs, or may be present as a dry product for
constitution with water or other suitable vehicle before use. Such liquid
20 preparations may contain conventional additives such as suspendi ng
agents, for exanple sorbitol syrup, nethyl cell #§l ose, gl ucose/sugar syrup,
.gel atin, hydge cel lul ose, carboxymethyl lgel kul oge, al um ni um
Sstearate gellorygzdgggﬁnateﬁ eftpm i b fats; |nyng ge sh4for exanpl e,

| eci thin, Hbi t RD- ol eat e of.RACA X queous l£s (which may

i ncl ude edible oil , for exanple alnond™il,” fractionat d Roconut oi

oily esters, 25 pr pyléWE gl ycol or ethyl alcohol or preserYgﬁﬁves for
exanpl e, nethyl orRpropyl phydroxybenzoates or sorblc aGd. The preparations
may al so contain buffer salts, flavouring, colouring and/or sweetening
agents (e.g. mannitol) as appropriate. For buccal adm ni stration the

conposi t i oNeerpia R’ tRikB". P b B4R &P 26 defined sbeye angLé Frpeesents B suitaklsderving
convent i ongrbug1&d) Bﬂbdn&@teﬁh&c&ﬁiﬁ%%%g%nfﬂoﬁﬁd & %orinia PAVAMEFTAS Resin)

supposi tori ont ai nin i onal s such as cocoa
but t efé ‘8‘?%%’.‘“”5\9 ?E%"Pf"tﬁé as""tg"?' L?H'Efgh Z’@E’B‘?’%‘i rfg %ﬂgg% CTRRIAHE on may
al so be foegnJEmGe@tépomo panm&seread:tmgdmampstumcabﬁ bmndwommiih ai cm-npoumcbcf or

cont i nuous r d for t ance as
anpoul es, fohﬁq %@?nﬁmﬂe ?Féé rerlggl ﬁf%islﬁg%ge SJ?IOen‘l”Hgf t%%e@ rJf&Emat u:ia@% in 16
Mar ch, 2003"12@3&@9& iroqid tempeEiire Stapr () mmnnsemtha@a%a' q@rtmomnﬁ Y N Nhe

conposi t i Ogifretifiorhadie Sakah af thtaﬁe 6!§ase S? UK NGB oprptyRRGRMIANS, aOGuifkllal Si ons
in a ous, or may cont ain forrnulaton%ﬁagents

such an&ernpss?ﬁ'a%ﬁggﬁ’gﬁfﬂ e 45 52 SRiriecton diyie] copyRtienal Sangiigns FRPFR
adj usting ﬁigthﬂﬂx@mﬁétdtrmpmteetiny,grwmgactdlcatalysmlﬁyﬂfhlyem may be in povvder form

wat et bef ore uaS ERaRs PN bR o Soecactiradh Bithe Bunii SHFF. g a

sterile powder aseptically Into individual sterile containers or

filling a sterile solution aseptically into each container and
freeze-drying. The pharnmaceutical conpositions according to the invenfwn
may al so be used in conbinaton with other therapeutic agents, for exanple
anti-inflammatory agents (such as 10 corticosteroids (e.g. fluticasone
propi onate, becl onet hasone di propi onate, nonmetasone furoate, triantinolone
acet oni de or budesoni de) ar NSAIDs (eg. sodium cronoglycate, nedocromi
sodium PDE-4 inhibitors, |eukotriene antagonists, INOS inhibitors,
tryptase and elastase Inhibitors, beta-2 integrin antagonists and
adenosi ne 2a agonl sts)) or beta adrenergic agents (such as sal neterol,

sal butamol, fornoterol, fenoterol or terbutaline and 15 salts thereof),

ant | - hi st ani nes (eg nethapyrllene or bratadine) or arrtiinfective agents
(eg. antibiotics, antivirals). It will be appreGated that when the
conpounds of the present invention are admnistered in conbination with
ocher therapeutic agents normally adm nistered by the inhaled or
intranasal route, that the resultant pharmaceutical conposition may be 20
adm ni stered by the inhaled ar intranasal route. Conpounds of the invention
may conveniently be admi nistered in amobunts of, for exanple, 0.001 to
500nyl kg body wei ght, preferaby 0.01 to 500ngl kg body wei ght, nore
preferably 0 01 to loonglkg body melght 1 to 4 times daily. The precise

I e 1 T




The conpounds of the invention have the advantage that theé 3 be nore
ef fi caci ous, show greater selectivity, have fewer si have a

| onger duration of action, be nore bioavail abl e when adnmi ni st er ed by the
oral route, have nore ready and econonic synthesis, or have other nore
desirable properties than simlar known 30 conpounds. The invention may be
illustrated by reference to the foll ow ng exanples: Exanples CGeneral
experinmental details Standard Autonated Preparative.HPLC colum conditions
and eluent 16 It[[arch. 2005 27 Autogmated preparative high performance

| i qui d chromat ography (autoprep. HPLC) was carried out using a Supel co+
5}um (100mm @ 22mm i ntenmal dianeter) colum eluted wwth a m xture of

sol vents con stmng @f (i) 0.1~ trifluoroacetic aC|d iftwater and (ii) 0.1%

trifluoroageéfl gcet onitrilsep®t he el ue/m; ’ng xpr Ss as the
percent age of (RFI) 5 sol VETTt'_ﬂT'X'l‘Cﬂ"e PEt arfl e 0
m nute. Mass Di recte AR omat ed Prebgriayd HPLC c0d>u d|t qnd

el uent Mass direct ed ut onaggd prepapat kve hi gh pertor nce I|
chr omat ogr aphy was Ciﬁl‘l ed out using an ¥ABZ+ 5m (5cm 10mﬂ|

di aneter) colum, enfi oying gradient elution using iw gol vent yst , (A
0.1 h formc acid |n wat er, and (B) 95k acetomtnl%‘epl@ and 0.5k fornmic
acid in water, at aflowrate of SMl nmin''. Mass spectronetry was carried

out using a VG Platform Mass Spectroneter, with an HP1100 D ode Array

Det ector and Accurate Flow Sputter. LC/ M5 System Three alternative Liquid

Chr omat ogr aphy Mass Spectroscopy (LG M) Systens vvere used: 15 System A

This systemused an 3m ABZ+pLUS (3.3cm x 4. ggm i di amager) col um,

~eluting with solvents:A - 0.1kv/v formic add * D? % bUm acet at e

in water, and B 95:5 acetonitrile:water + 0.058v/vgfor d; a?aflow
S

rate of 3 mM per mnute. The follow ng gradi ent prot ocol filusBd 100% A

for 0.7mns; A+B m xtures, gradient profile O 20 100k B overz3. 5mi ngj hol d
at 1009 for 1.1 mins; return to 100k A over 0.2mins. S em Bl,This system
used an 3m ABZ+pLUS {3.3cm x 4. 6mm i ntemal dianeter) colum, Rel ut | ng with
solvents: A - 0.1 kvN formc acid + 0.077% w v anmoni um acetate in water;
and B 95: Swhareit BAHIR' Re RAReY', Z, B, O&hti\ark @s niefned dioveat? mpfelsenteaamltabief 1 n

Eegmm nufé\ilgamglﬁgpzsbohﬂ%ent pg%yf ﬁkpgg%gﬁ% oveP&%%%% %lep ﬁ@l d‘at 100k6
for 3. 5'Om nalkyl. peaferably t 00k A over 2.Qmins. System C This systemused an 3m
ABZHPLUS (3. 30 st it r@hpmeanaseerasecwruan,sufabm | 3o, Widgh RQ-vents: A
- 0.1~v/v foy, amoni um acetate 1n water, and B 30
95: 5 acet oni THIHWY a\ﬁt’%"@?”“g 6”%5a (Fhlables et £ dichjorometiapg, 3afesipbla m per
m nut e. The temperature, eg. room temperature.
Step {ii) typically comprises the use of a suitable acidic reagent, eg. 4M hydrogen
10 chloride in dioxane at a suitable temperature, eg. room temperature.
Compounds of formula (V}, (VI), (VIII}, (X}, (XI), (XY, (XIV), (XV1) and (XVIlI) are
either known or may be prepared in accordance with known procedures.
Compounds of formula L'-Z-R®, R'N=C=0, R’CO(CH,),R%, C,, alky-NHR'®, and
J%-H are also elther known or may be prepared in accordance with known procedures.
15 Compounds of formula (I} may be prepared in accordance with processes
analogous to those described above for compounds of formula (1), employing standard
protecting group chemistry. For example, employing suitable - protectton for the morpholine
NH, such as t-butoxycarbony! protection.
Compounds of formula (1), (lll}, (IV) and (V1) in protected and unprotected forms
20 and salts and solvates thereof also form an aspect of the invention.

Compounds of the invention may be tested for in vitro and In vivobiological activity
in accordance with the following assays:




foll owi ng gradi ent protocol was used: 100~ A for 2. OE gi ﬁ+2 Eg xtures,
gradient profile 0O 100~ B over 20m ns; hold at 100kB AL ; return to
100~ A over 2.0mns; hold at 100% A for 1.Orins. 16 ItZarch. 2005 28 Al
LC/ M5 systens used a mcronmass spectroneter, with el ectrospray ionisation
node, positive and negative (on swtching, nmass range 80-1000 a. m u.

Thent ospray Mass Spectra Thernospray Mass Spectra were determ ned on a HP
5988A engi ne nmass spectroneter, 5 +ve thernospray, source tenperature 250C,
probe tenperatures 120C (stenm), 180C (22 p), detection mass range 100-850

a. mu. Conpounds were in ected in 101 of a m xture of solvents conprising
65h net hanol ancf@35%R3 %488%us anmoni um acetate, at a flow rate of
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FPLC) g B Prelity RERREEns Cfitiboi! ARG B3R Here FET e BRI R Ut ne
di anet er) &éMmelmlatel fot 24r ati 22PC then ebimydd meW@eﬁepihtameuﬁtm-&beqﬂaIgasaay ent (i)
0% to 40%
acetate ovisthge waE IEACCEN B hiundlasf WER Siviad ty ko fifdd vinE
anal y1% cal ppemetes Jogistieneqiuation.s yidate are prederied 59 thel nGram B, r\QIUpaKﬂewﬂ@Om
-colum, el Wghrie & fhg cORB AR ofdohPpBHa: Mtlmsm %@?Iﬂ flof € Of

im per m nute!t wth UV detection at 215nm St arative
HPLC syst eff} 935 Wﬂeé‘pgmﬁm used a Chiral pak AD col um (2cm X 25crr), el uting
wi th absol ute et hmnol : Eegﬁ@hmcrr&mtaxige\ssg(yﬁnum n over 25m ns, WV detection
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i ash. SO SOBbT b AR Sy Bied fiph rdy efdt 38 Bpdposil Phamciy, Eosinophiz” ' ©
O gan1%| Aq wemn{md@m emparretipheral hiovdhbhstahdaphobi Eccell deplstiod Qisingrp ddilsapiiobi ¢
frit’ refens dobarioffiiufffiing 8'nid3hei bl ot maBhet ol Bfavioldif SbcilichuBieiT T E

frit, pore size 5. eratures are | ternedrates I'nternedi ate
1 5 o o Tk A9 NPTHORIENo I 330, cRalinyprpse-svapeise I REVAASASHO% G55
solution and incubated with calcein-AM (Molecular Probes) at 37°C for 30 mins. Following
incubation, the eosinophils were centrifuged at 400g for 5 min and re-suspended in
20 RPMIFCS at 2.2 million/ml. Cells were then incubated in the presence of increasing
concentration of compounds (1 pM to 30 uM) at 37°C for 30 mins. For conirol responses
cells were incubated with RPMI/FCS only. The agonist eotaxin (either a concentration
response curve or for the functional inhibition curves an ECy,y concentration) was added to
the lower chamber of a 96 well chemotaxis plate (5 um filter: Receptor Technologies).
25 Eosinophils {50 i of 2 million/m! celis) were added to the top chamber of the filter plate and
incubated at 37°C for 45 mins. Cells remaining on top of the chemotaxis fiter were
removed and the number of eosinophils which had migrated were quantified by reading the
plate on a fluorescent plate reader. Inhibition curves for the effect of compounds on
eosinophil chemotaxis were analysed by fitting the data with a four parameter logistic
30 equation, Functional pK, values (fpK) were generated using the equatidn below (Lazareno &
Birdsall, 1995, Br.J.Pharmacol 109: 1110-9).




29 To a stirced solution of norpholin-2-ylnmethylam ne &3 1g)_.in net hanol

(70m) under nitrogen was added anethereal sol ution arch, 2005
ethyl-a,a,a-trifluoroacetate (Sm in 20nl ether) whi ch had been washed wkh
sat urat ed aqueous sodi um bi carbonate, water and brine, and dried. The

m xture was stirred for 30 mn at 22C before renoval of al! volatfiesin
vacuo. The residue 5 was dissolved in nethanol (10nl) and the volatiies
again renoved in vacuo to give the title conmpound as a whke crunchy foam
(4.99). Thernospray Mass Spectrumm z 233 [MH]. Internediate 2i

N-{[4- (3, 4-D chl or obenzygnor phol i n- 2- yI]rrethyf} 2,2 2-trifluoroacetam de

To a stirred solution of Interne K@é in N, N-di net hyl f ormam de
(50nl) under 10 nitrogen was a [dgerin car bonate (2.468) and sodi um
i odide (2.12g). A solution of 3,4di C rgg:bgnz | chloride (Zm) in

N, N- di met hykor mam de (10m) was added dropwi Se to the m xture. The m xture
was stirred at 22C for 18h before the vol akles were renovedin vacuo. The
resi due was parti 2 mnq,l.mbagronet hane (100nl) and saturated
aqueous so |um carh S Th gani ¢ _phase was

subsequent | : =%, { 8 CUnEa i sodi um car bonat e
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pot assi um cal bon t re was 18h before
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combi ned 30 and t vingisease sites iywhich Jhe: GmRAynds \95 the, invention chave
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0.9808) andne Asshiatry Qf'actzinmtmlc}:maﬁﬁh§ Q %qg\?enpo %)g)po%]n(ﬂaﬁesuF%c%ﬁ) was

heat ed at %g upder " nt 981% ie n~ C00S g solid
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oil (1.028 System A : ernedi a
[ 4- (3, 4Di chB%?s'éH\ﬂm AR 3NG lispases) cpfeﬂmweatrﬁ! (MErVaEs tsysiem hwhich have an
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evapor at ed ncvhpwa; m;mgﬁvmeaveruatrsgammoﬁhler the sbropreindes tieeptesaninvartion May
t et raBydr o sd R e AMANCANR sl fledsiiras B assi um tert. but oxide (L. 28)
was added portiornrise to this solution over 10m n and the m xture was
stirred at 0.5C fBfther $x53MPies of disarse. stathe innwhighy pmRRKRASIOf the dnyention thaveit er
(20m) 15 amtbngdlhWeneent atfectd Ul , cakdivahiRS REndiRAS sHEP 2k AfiToditbslshe
organi ¢ phase was washed with 2D% w w aqueous sodi um chl oride sol ution. The
organi ¢ phase was dried over sodiumsulfate and the sol vent was evaporated
in vacuo to | eave a gum (2.758).




A portion of this gum (0.228) in tetrahydrofuren (1 n1g maé tr%gted
dropwise with a 1 Msolution of twane.tetrahydrofur

tetrahydrofuran (2.44nml) at 15-25C. The 20 m xture was stirred at 15-25C
for 16h, and nethanol (3m ) was added dropw se. The m xture was stirred for
a further 5h and the sol vent was evaporated in vacuo. The residue was

redi ssolved in ethyl acetate (4m ) and p-tol uenesul fonic acid nonohydrate
(0.1238) was added. The mixture was heated at 50C for 20mn, and the
suspensi on was cooled to 15250 and sti@d for 15mn. The m xture was

filtered, washed with eth acetate d dried to 25 title conpound
(0.1238) adePRA! vaseyar F“ asﬁ@f‘ '%@9@%&?@83'@8““? s?’Bd'%’\'" ‘hﬂs‘gse@b@c@? um n z
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The residue was puri f Bi of | ash _chr omat ograp on a 8 silica
H hesaly
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the volatiles were evaporated In va in water
and the sol'8ye g¥e B:the Featwantgf pHiodmEHIGdisaAsehieh 3p)allagraft tissge &i?%%éﬁf"or gani c

extracts warafAsphafdlion, éuniatGdarthiits £ daba@seous SOdI um chl ori de sol ution,
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solid phase extr abbeasas of prbicipalentSElt isclidehmsthing, £OPO anadl inflammatorn diseasled v
washi ng the;gar g iﬂofahra@?‘iﬁﬁe i tslerebﬁ'lglra%d %El%l’:ﬁiglghimlé rﬁrgf%dodiséggﬁsao?wom a

solution in net ive t ess ol 279) .
10 LC/ MBS ( wgwl@mlfnereﬂ incjudg Asthima, anwwmm digemsas 2f the uppaHegpiratonk tagtedi at e
6: Benzyl invclvmg seasonal and perenn:al rhinitis. Further dlseases also of pnnciple interest include

2-[ ({[ (4- chqﬂom\?hen 4am no arbonéélamno ) net h Berrp ol 1 ne-4carbox ate To
a stirred o912 ?e"‘lsﬁst sdfingl jragh pprch 37 ipflapimatary hewsh di5ease100mi ) was

added 4chl or opheny kilisecapprealaied b ﬂﬂa58}kllleﬁhﬁﬂﬁlaﬂtmiteemc§ heréif esltréttmehtC f or

18h before i 0 al 10nﬁ) was added.
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purification by Biotag fgl ash chromat ography on silica gel, eluting with
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To a stirred solution of tert-butyl 2-(am nonethyi) rmrEhoI I ne- 460ar boxyl at e

(Prepared as described in EP 0 468231, 2.4g) in dichl 100nl) was
added 4 >le ~:~h, aoos 32 chl orophenylisocyanate (1.87g). The m xture was
stirred at 22C for 16h before 10% 0. 880 anmoni a sol ution in nethanol was
added. Stirring was continued for a further 30 mn before the sol vent was
renoved in vacuo to give the title conpound as a white foam (3.988). LC M5
(System A) R 3.19 min, Mass Spectrumniz 370 [MH]. 5 internediate 9:

N- (4Chl or ophenyqg- N - (rmor pholin-2-yl netipg )urea Internediate 8 (1.99g) was
stirred in 4. OM hydrogen chloride in 1, 4-di oxane (40ml) at 22C for 30nin.
The sol vent was r)érr'Fﬁ\‘i@HP‘?”ﬁ da Aceorging iedhe inkentiermay be ineaigtac for adsHinistiatienini d
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n 5 .dro
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of I nt er medprtget 43r (o&ﬁb\uuhéh Wﬁﬁ'qﬁétérl & ofiet I&M.Ia%feedeh%m bbb Ud>ilon i t he
m xturg, was heated to ref Oro}c‘%@%{%ﬁ? was added and the m xture

was het ed B‘ﬁﬁ%’?t"fnéf’ﬁ!xc"f’ﬁp ceawnhwba iSUsRePEIng Agenisy fAr&amBie0- 4C
and al | owedsdraitod tsgrup, frethyll Seifufose, Tdlacobarsypap dyrub, pélhting Inpyrdxywistiye weluidseoved

b f I f Th it

by vacuum f bbdghisfi &hclostt SRR &Iagga g%gﬂ%d[géﬁfgg‘d gﬁbgedﬁs s, e e
sol vent evap@ant: & eﬁﬁ“ﬂ)ﬁd@ﬂﬁmﬂmg}mﬂam’aﬁe of B asiayae-atiuseus| vebidies (whiakt hanol

(20n), whi gy iRdudav d I ssol ved
i n met hanol 1}({1%{7%%;%!%& %ﬁ-i?aﬁr;brx ?@ﬂggﬁ&&b n%fseh oggﬁl'gn%%l, owaéﬂ ure was

heat ed*? o algP PRt ethyl Blepheliy of (BFBSB'Uﬂ‘IVﬁs h@Xample;t F'GWY'V\HS Pmﬁbﬁilkd to
45-50C, t hehydboxyberttestes diweriid atid Yhe\erepdigtiors fay biBb SortaiTBeHeR baks SavliringOMi N,

h | ed d d for 3Dmp. Th d
| ol at od by"t e aaeRenfyEinhde 3R it o whi te sol | d (2.598).

A sanpl e of the @r@ecabaﬁmmtsmuoe the | comp it )mayatskel itiees ddrmedf tabletsater

(1. 4ng. Met mgsf@@mdmmféq%g théhngd ve a slurry which was heated to
refluxl.}o g]r\g/e a solytion. The mxture 10 was stirred at reflux for 30m n,

then cobl ed '8y Gapgoun %é‘?ﬁfrf'ﬁs abe gpulated as, guppesitarips, 819y eeRjainiag; conventional

suppository bases such as cocoa butter or other glycerides.

- The compounds according to the invention may also be formulated for parenteral
administration by bolus injection or continuous infusion and may be presented in unit dose
form, for instance as ampoules, vials, small volume infusions or pre-filled syringes, or in



cooled to 0-4C and allowed to stand 30m n. The product_ was .isol ated by
filtration to give the title compound as a white soli L 5 ce:
91.6~ee LCM S (System A) R, 1.75 mn. Mass spectrumm z 2751 277 [MH] 15
Chiral anaytical HPLC (Chirel pakAD col um, 4.6 x~250mm el uent50:50:0.1
McOH EtOH: Butylamne, flowrate 0.5mJmin, Wdetection at 220nm), Rt
8.9mn. Internediate 11A (Attemative Procedure): 1-[(2S)-4-(3

4- Dl chl or obenzypnor phol i n- 2yl ] net hanami ne salt with D-tartaric aad 1:1

I nternmediate 3 (0.6138) was dissol ved ggh nethanol (12.3m ). D-Tartaric acid
(0.3358) was 20 added and the slurry was heated to reflux for 50m n. The

m Xt ur e waswuiiidosaegitainersonithl antadd€ipGesenativeh Theptoapbgiiidna may itsse Isattefdminy/as

f||trat|on 76kee
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net a1 atPaliech S MREE R SRl Bedaledty ud G560 BRHP: A RbRerhingn
L-Tartaric acid (Tbe2idBlpcewtical seroditiomschccodrdingiodhe inventias rﬁaeaslsedaemed B5C to
give a ml kyoShdibh wmmqr ﬁﬁllaa&ﬁlb ﬁ@'nt@tfort égaﬁmpfeeam%aﬁqﬁa ggenﬁs (Quc{Féért her

met hanol (5n) was added the m xture to coo 5-25C,
t hen ¥bol eforiicoslernids {ap- o‘lua@sormemﬁpsatar kedjpmethaponer éiamp'eaatsompweﬁ'ﬁonem S

t enper at ur Rreaee] mm.m@.dusdetohﬁaloatsadeéaméy bt NSAIDRN(eb Osdivne ch%if@)glylcétb e
L it i b RO e e S 27
(Chi r al pak elaaseo inhipitors A béta2 Rx&@mnan&lguﬂstk &d: Edkneslﬂe Iﬁh&gonﬁtsﬂ-lor EButayI am ne,
flow rate te 13:
4Nitro hengﬁlré%?gﬁr) @Qﬂ-} %Cédn'ﬁ g%%@%ﬁ%’r faﬁg %%Pm tkgﬁgﬁ%{ﬁ@t e

| nt er fedi aﬁ'@tsi@fm aﬂ -hlgtamings (a9 W%&'ﬁ@ﬁg%@%hﬁb?f artﬁquqtn@rmmsdpm 10 from
| nt er medi ab@ibiblics( tha.&ﬁé; and 4-nitrophenyl chiorofom ate (0.1828) to yield

225 E :VJl[_'l ]e _ C?g{)grﬂgg\ﬂa@g;@&eéﬂ& é\é tem 2 m%tour%SIOfThen %'resel\e/hr;tsiﬁve% oenCtalreum rniz
[ (2R) - 4- (3adtmd|'siei'eld0n Glombingtionnmithpdtiéri merﬁpe;dti]: rgériy Incraalhp aavniRisteted By eeredi at e
15 o2 Do RRGRS o BSOS ok NSRS GA, S e T
corrpo%l%d(Oa%g'?tewﬁ@wslﬂfbjﬁ#toemsmmlse 09m ns. Mass Spectrumm z 441 [ VH].
Compounds of the invention may conveniently be administered in amounts of, for
example, 0.001 to 500mg/kg body weight, preferably 0.01 to 500mg/kg body weight, more
preferably 0.01 to 100mg/kg body weight, 1 to 4 times daily. The precise dose will of course
depend on the age and condition of the patient and the particular route of administration
25 chosen.
The compounds of the invention have the advantage that they may be more
efficacious, show greater selectivity, have fewer side effects, have a longer duration of
action, be more bicavailable when administered by the oral route, have more ready and
economic synthesis, or have other more desirable properties than similar known
30 compounds.
The invention may be illustrated by reference to the following exampiles:

Examples
General experimental details

Standard Automated Preparative HPLC column, conditions and eluent




Internediate 15: tert-Butyl

4- ([ ({(4- (3, 4-di chl or obenzypmor pho(i n- 2yi ] met hyl } ani A6areB2908 o1 no} pi per

i di ne-1-carboxytate 15 Internediate 15 was prepared in an anal ogous nanner

to Exanpl e 43; using tetrahydrofuran as solvent, w thout base, to give the

title conpound as a white solid (0.1578). LOMS (System A) Rt 2.82m n, Mass

spectrumnFt 501 [MH }. Internediate 18:

N-{(4-(3, 4-D chl or obenzypnor phol i n-2-ygmnet hyl } - N - pi peri di n-4-yl urea

hydrochl ori de 20 Internediate 15 (0.1 ) was stirred in dioxane (4m)

contai ning 4. OM hydrogen chloride in dioxane (0.78m ) for 16h, at 23C under

?IZE) r o?en AlRemated \éﬁﬁaram Hganwreﬁhainaa \mﬁcg&hromaﬁ:gwpmpwwréph rmLcmlwysorret hane
m triturat in er._vac |vet et|

Conpound. R Gsiels Suprites i (i AmemoRel dherdn Faiin ety s

spect r um mixtud) bf |shiviedts @bsistimgesfn@d0.a%etrififordaretio ladtiyih water( pid [(l()2$)l%4 (3

2- i oIl or OBzl LA R o 5 b8 B 68098 Wl AFRRLIT i b per i

e- | -carboxyla nter medi ate was rra an ana nner hat of
Exanpl® 57$°|\I_9GVBX’P@y§t%ﬂﬁVN)Etﬂf4mli$2rﬁW§ Mass Spectrummz 515 (MH].

El néer ﬁd' a8sslSirect {alfotnatet Hrébarative HPLC column condmons and eluent
i chl or opE

- metnyl .- N - (pi peri di n- 430 Irreth )urea
di hydr ochl Yrssriretad @H’tﬁﬁ'a'ieai’@p%'? vedishgedomange ligid chragiatograph d(ﬂsi??H%l’ﬁgen
chloride i mt@bnﬁgamecwzd épnf @em &N omatinterRél ditnekdr) éﬁldrﬁi'plﬂﬁloyu"ﬂ'@adiéﬂtvent was

d t th d dried und
oV | i Pt £l R Rt S Blese g, Lt
(Syst #n A) af& 0.5%Sdrmic acid ewaters gledowuate of 8ml4dis’. Meks §pectrcstﬁetrMme barri@D05 35

| nter medl ab 1 L (At vl ShARGAGKPURK BIALI o Btk LS} Bitbash 43

| nt er medi a in an anal ogbus manner 1o nter medi ate 11
Prepar at i vAcqumEteFlpweSplifteT.on tine 26. 1nin Internmediate 20

[ (2S)-4- (Zng@{eﬁf obenryl }norphclin-2-yl]nethylam ne 5 Internedi ate 20
was nade i na o%ou nner to that of Inter rrec(}Mg g t Pr egar ative
L ) Systems

HPLC reten "8?13 emad romatogeaphyylags Sregtroscopy ( were
((2S) 18- ( 3gystatn Al uorobentyl)m)rphol i n-2-yi)nmethylam ne Internediate 21 was

T on TR SNSRI I e, S e gl SRRty P
pr op- 2- ynth&adenEtPe—IDrﬂﬁ)w fpyrhia acid & Q@Y?%l\mvﬂanmnhm aceddtéin watemend B.-38nml) in
di chl orombgé%%fts.%me) géfgﬁmﬁ‘ggué tté’ﬂBW' téoo?'éew 'p&hu!nf?nhfé%‘zjo rt

(0.558) in or onet 'ut1 on

this tenpeflwiraoradient péatwgé\@srt&pd 4R0% Tyfer %?mma rfﬁﬂ\ms*uﬁee-raﬁaimt piefile &cuo and

the resi dueoawsioldrachiiis; O iatl AORBIS 1tHiiReR FdtbrR b {0b9BA Sier 0@m@g! cartri dge,
Varian 15 Bond Elut), eluting with 20-60% et hyl acetate in cycl ohexane, to

give the t onpound as a white solid (0.4198). LC MS (system A) Rt
2.67m n Va3sls syt uskd 88 3um 2B2ZHMYY (3.3chi e R BReH Mteenal diameter) column, eluting

L2 DL s BEARM ol R A B T 2
preparati ves: ﬂm@om@teemtero-n thsmyivzfﬁmcid at a flow rate of 1 m! per minute. The
25 following gradient protocol was used: 100% A for 1.0min; A+B mixtures, gradient profile 0 —
100% B over 9.0mins; hold at 100%B for 3.0mins; return to 100% A over 2.0mins.
System C
This system used an 3um ABZ+PLUS (3.3cm x 4.6mm' internal diameter) column, eluting
with solvents:A — 0.1%v/v formic acid + 0.077% wiv ammonium acetate in water; and B -
30 95:5 acetonitrile:water + 0.05%viv formic acid, at a flow rate of 1 ml per minute. The
following gradient protocot was used: 100% A for 2.0mins; A+B mixtures, gradient profile 0 —
100% B over 20mins; hold at 100%B for 5.0mins; retum to 100% A over 2.0mins; hold at
100% A for 1.0mins.




I nt er nedi ate 24:

[ (2R, SR) - 4- (3, 4-di chl or obenzyg- 5- net hyl nor phol i n- 2- yI—Fn%%%—&-%e (mxture

with trans isonmer, cis:trans 60:40) Internediate 24 was made in an

anal ogous manner to that of Internediate 31from (2R) - 2am nopropan-1-ol. 25

LC-M5 (SystemA): Rt 1.9 mna Mass Spectrumm z 289 [MH'J. Internmedi ate 25:
tent-Butyl4-{[ ({[(2S}4- (3, 4-di chl or obenzyl ) nor phol i n- 2ypnet hygam no) car bony
i ] am nc}but anoat e 4Am nobutyric aad tert-butyl ester hydrochloride (0.2358)
was added to a stirred solution of Intzgr medi ate 13 (0.4408) and

N, N- di i sopropyl et hyl am ne (0.42nl) in“dry dichl oromet hane 30 (20nil) under

ni trogen, ANE/MERystents Wl aWi&ombds spektidine? With Qiéctﬂogbra\éghnﬁ?ﬁﬁnﬁgddéf Waz cor &
an stire or

treated wth_saturated pot assi um.c onate (
mr. The |%?§@Y%aﬂfaé}eea*§8$°§rsa'3§ﬁ‘9 Wasstfﬁ%geiﬁﬂ ghé)ﬁ"?"hyer applied to a silica
gel cart rlﬁgandsjameSpachBond Elut). Elution with dichloromethane, ether,

hyl
our 1 oa | arngsBRsy VAR MIBORNE chlinfbd 6F 2l S4B <o Hiebh spertblrdfr. 1
Mar ch.d 2005feslmermamrau. a@t@qe te@p%ramwg%ﬁm robip damperaduves 1ROPE (stem)c RAEEPKol une) |

ether (4 cqhddiph H\QEQ?&@% 180.85¢ vl @&ﬁ&:ﬂﬁ& \ﬁ&eQQéd!éH‘mV!@hP%)rmﬂ@r‘éeof the
title conpound as a m (0. 3458) 0%MystemA Rt 2.66m n Mass Spectrum

mz 460 [ ,\ﬁqlants |Gﬁ{¥l@l’rl§mﬁ5d@ glet@enol and 35% 0. aquecus ammonium acetate, at a flow

4- {[({[(Z%C(fa_,mﬂ;ﬁrchl or obenzygnor phol i n- 25

yl ] met hyl } car onX]I | 2 rgchl oride Internediate 25
(0.3458) vy : . di oxane (5m ), and the
m xt utle waNorgial phase atuoreatww%aramrbbrpeﬁmme Tiquidl shrbmetograpiys (rwmagior at ed
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2-[ 3- (pyr rigems ﬁams’iﬂ)s&?eluﬂ‘@rﬂ}q'@dp\mﬁpﬁﬂ pthyl jacetgisihaptana two-styrpgrpdient dh &%tos ol ut i on
of 3-(1,3- ﬂilw&hyllacatafﬁ Jsuéelmmebhdua@IbN@Izs% mhb@m@@nsaeltméubérwm%laorl de

(0.2888) r &%ﬁ Mdrofuren (5mM was treated wt

N, N-di i sop 9?/ é)T' ne (0.350nl) and pyrrolidine (D 10ml) at 22C under
ni t r oigen, Rorthal phasarandhtica HRRG mthodr ed at 22C f or 1 h. After standing

over ni ght tur Jbd-Q bet wee

cat ur aod ‘emiafitabe SURRE el g Rt e e SR asberdit st PR 0 )
The or gani alyligatHELQ)ovas cagisthod using hmeoséﬁlli@rauemWmﬁmdtemahpor ated in
vacuo to géllé(rﬁet@r%\éflhﬁﬁelﬁ@h'wﬂh ﬁﬁ’etﬂm@%@étate%%étﬁb@&ﬁ%n&) 0% 8 k8% btnyMBS S

Spectrum ni z terrne

3- (Pyrrol i ¥etete ov¥pr & min fobanss v i) FQ¥1N 100k ety aqetadmovsr 2.5 mins Bk Aovatate of7
(0. 138} i mmimsiapr opanol (7 6m ) and water (1.3nml) was treated 20 with
sodlumborgth crrc’rl(op Ill ndthe m xture was stirred at room
terrperaturv tt . G acial acetic acid (0.45ml) was added
cauti ousl misifSlemsJSﬁd RA260 &4.8rerm Coitalpek AADDpaoluiin, elifting with bbsehts ver e

evapor at ed, i i n met hanol
~and appl i e éhoVﬁébngijnlep o%%&ﬂ%téﬁfgﬁ gﬂaﬁec@?’twgﬁge ?’ig%ﬁ ?@81 ute SCX).

El ution wi PHNGS AWV HBREC BYstefh~ 0. 880 ammoni a i n net hanol , and

evap@st i omessya‘emt heecarﬂmnrabénewmareamhhe@zcmor* 2849, télﬁmg it a%@éma!md as a
white soli %10 'ngapémg ﬁ Oﬁ di Ch‘,POFO t hane: et hanol: 0. 880 anmoni a

89: 10: 1) obrep Pt amimih oy Y. gtection at 215nm).

[ (2S)-4- (3§ dhedel egtradiiom figrpaonanhe)l | n- 2- yI ] rret hyl car bamat e ~drochl oride A

m xture of'sbx«@feravtbﬁge%sms G2 HlihoRRdod BB Sl chedll) 0

di cht or onet hane
chl or of or nefda g5 sepantion witkhyssophobiafiis ) with stirring at OC under

ni trogen. FgGoBmbidtHBeHAS awafrﬁ@ﬁpoiygropﬁ&me’vmaeﬂﬁbe el Qi d PTPE WRIgaHd 0 20C,
and stand f.or §8h The vol atil e conponents were evaporated in vacuo, and

the resi dut?S¥ "ﬂiurl fied by Blotage flash chromatography on silica gel (908
cart ri dge) All temperatures are in °C

Intermediates

Intermediate 1; 2,2,2-Trifluoro-N-{morpholin-2-yimethylacetamide

-ﬁ‘r. |




16 March. 2005 37 eluting initially with 10~ nmet hanol in dichioronethane
and subsequently with 20~ methanol in dichl or onet hanel6Marel.2005c tjt| e
conmpound as a light brown solid (2.59). LCM5 (System A) R 2.89m n Mass
Spectrumniz 441 [WMWH ] Internediate 30:

1- (2- Met hyl - 2H-t et raazol - 5- ygnet hanam ne hydrochloride 5 To Internedi ate 37
(0.47g) was added~4. OM hydrogen chloride in 1,4-dioxane (5m). The m xture
was stirzed at 22C for 3h, and the solvent renoved in vacuo. The residue
was agai n di ssolved in 4. OM hydrogen cQ%ori ne in 1, 4-dioxane (5m), and
left to stand at 22C for 18h. Evaporation of the solvent in vacuo gave the
titl e( Corri:)ci[indaﬁrea s6IGta Bf Serphdlin. DyIgB@imind i1 §J0s MEBNNdVERM)IPEE fittdgen N/ Z
=114 (M

1174 (3, 4 R RERDy R Seliling it pmam o asRRte (FRL AT SEO IR B rat i o

2: 1 A m xt ureen efmshedtvathrsabliraiddaqiiBous Godiud Bjcacbonate, water and brine, and dried. The

2- (oxiran | d at 80C
un((jer nit rtz)ra%ﬂﬁ'@ %ﬁe&lﬁ] 36%1{1%‘%2 gc %%@gt%é_rpémgl ‘8% élgméﬁ%#/a %%tgﬁ? phuric
acid (6. sniyastdissaived inrmetbiangt (190 @nd the valaties Fyain nemevadievagye ta sul‘eaaﬂ'te(ﬁﬂe!LS with
wat er (50r’r11()¢,ﬁE a\geas,nggcyungﬁyfggrﬁn icet at e (2x50mL). The dark aqueous

phase was Qqueous sodi um hydroxi de then

extract ed vﬁleﬁ'“%s!’ﬁyl %ﬁ@f’%‘gr@m HHhe conbi ned organic extracts were
washed Wi t hntemiegiateamd NDA[HA(E4- D&hlnmder(zmﬁﬁhdm-awmnampzzmmuaﬁa@WGe vacuum

o give therd bt kel YANND: FRelb@] (21l hONRRRhem oAb LA

1.74m n. er e
{(2S) -1W- [ 1-itsooen wiae labidadopsitasaiyim)catbhnats taa'iﬁphemct spdim iodig ;mmmemmm e

tart-Butyl i@-&hlgf%ﬂﬂw dribride Y2tk h-aRs eegﬁvﬁa'ﬁﬁmfd% I\(I-Q@ﬁ wbé‘added dropwn e to

N, N- di et hyI f onnam 6m ) was treat |so | et hyl am na

(1.8m) fol PBRErgy The M‘HP&%@FWW?EW&T &8h 'aﬁf%éh?z‘a'?é ez'esﬁswwem er

stirring fo:acﬁd Venﬂabé‘itdaé Waeqmrttuemaaemwnemcﬁmhbméndo@ronmgrhﬁwd0§at&5ted
4-(1-brono |et | am ne

1..2-di b 2 N, N- di
(oo O adbihle s foblinsls SRR SRl e S R heos Mot SR bET R e~ e
sol uti wawitht adslifioeal SNutdhedjaqulabLurwdumhart@nétB@nﬁMna(adc Smiarat wateaGomb) us

di hyd Th
organt ¢ ool dhG B il Sl %’“8%5 iHErabE s Yol o 100
exchange ca#(&3 @%z&l@m&om gibﬂ"%ﬁ@"@)bﬁm & flash clramaiognaphveanta$Rg 9I|l°aThe 30
cartridges s eea@tthgeJnthtmfn ?:haoaﬁidw@aomaﬁe Q&bﬂ%éftﬁbgﬁ%ﬂn&' dsoyed by

10% 0. 880 amm a h? éc}a hanol (one col unmm vol une); evapor n vacuo of
the conbi ne®WILSCHFA®i ons gave the title conpound as a clear col ourl ess

gum (20228)me3(3&11$1\)3@12@3® mszsmmmmgrﬂmﬂrum mz 389 [MH). 16

di oxane ( 15¢’Btéssﬂﬂd:afrﬂ%ﬁat§% g )0'Th§ﬁmb<&fr@§1a3 erreaiét 23°cFQOEh etﬁé‘Héfl‘EnolThe

solution was treate anozééwoml and 5 concentrated I n vacuo to

gi ve the tK¥¥ EOIRY At {Was Agied) apd theomixturg extracted Withy etiyl o) Rt
1. 86mi3% andackta®sl (Ark @nﬂhsﬁ:esmﬂﬁed@gdﬂxe%aéd%ﬂe washé® Wit Gabdr §6mB4nand 35:

(e opneny ekl sfidobs (Badf) b6 SRRBRYRGHI beMPGIRG ol S Snats Do ©

(I'somer respec
t' iltering and evaporahon of the solventin vacuo to give a pale yellow oil. The oll was purified

by Biotage flash chromatography on a 90g sitica’ cartridge eluting with 75:8:1

dichloromethane/ethancl/0.880 ammonia solution. The required fractions were combined
30 and the solvent evaporated in vacuo to give the title compoundas a colourless oil {1.85¢).

LC/MS (System A) R, 1.77 min, Mass Spectrum m/z 275 [MH*].

Intermediate 3; [4-(3,4-Dichlorobenzyl)morpholin-2-yljmethylamine (alternative synthesis)

A mixture of 2+{(3,4-dichlorobenzyljaminolethanol (Chem Abs No. 40172-08-3, 0.980g) and

2-(oxiran-2-ylmethyl)-1H-Isoindole-1,3(2H)-dione (1,10g) was heated at 80°C under nitrogen




Internediate 33 (0.7248) in dichloronethane (5m) was treated with
triethylamne (1.14ml), 10 formng a slurry which vvasléaﬂ%@&'—ﬁgp—?i on-w se
over 5 mn to a solution of 4-nkrophenyl chloroformate (0.4448) in

anhydr ous di chl oronmet hane (5m ) at OC under nitrogen. The stirring solution
was allowed to warmto roomtenperature over 2h, then fikered; the fikrate
was purified directly by chromatography on silica ge{ (Biotage 908 col um),
eluting with 35 40k ethyl acetate in cycl ohexane, and appropriate fractions
evaporated in vacuo to give the 15 tklg conmpound (lsomer 1) as an opaque
yellow film (0.2028). LG M5 (System A Rt 2.90m n, Mass spectrum nmh 454

[ MH]. Anafoytsh CHile rekiltiral soliPinessRvasltfealtd wihnnéetrited sulghiiic EtuG]ﬂRsmpttﬁéie)

Appr opri at o) to give
the ofher FInAHar IS8 4R he o BATRLHES WRLHaBCAGEN] 08 loned B SNGH | 1 920
LCIMS ( Sysamte\)(mooml) SBhwi dark aqueeussphige wae basifletiie fpkiHi2 usnmaMyaquews Chi r al
HPLC Rt 15:35M By &ﬁb%’etﬂén %ﬁl@:ﬁg Qithh &Iaaﬂ:ﬁ)ate {2X4 SniE tha L dmpitied organjc

tent-Butyl 1H-tetraazol - 5- | car arrate To a stirred solution o

1- (1H—q et raﬁ@eﬂs “@WW??PGE' H’%Wn@d(bﬂ"@g’)"eq W%%Q%F"d(%ﬂﬁﬁﬁ?teﬁt‘“@@%@ added
sodi um hydegan ﬁ%%&bouﬁd%lammmlduﬁ Or®pw se addition of a solution of
di-tert25 gg_%&ycarhﬁr}%;t 13.488). i n nethanol (20ml). Further nethanol
(40ng was ‘e and stirring continued for 4h; the mxture
was t hen alnteowmediate GAS t{é(3)4-DishlorGBdnzeljmotibolif-Bglimethyiaviod saltadth @a@por at ed i n

vacuo and {?mngﬁgggwﬁa&gﬂdue acidified to approximately pH 6 with 2M

aqueous aqueous m xture was extracted wkh et hyl

acet al® ( xé)solam qf ﬁé(3doﬁwlmn@ﬂwnweﬂﬂm f2abokaniic- dilofaestylogittde (Pralbinur at ed
aqueous  30tearklidrbRram | 3 vekR hesled &diotdMassan) Tﬁé‘éblv‘éhﬁm&‘ébéﬁmtecﬂﬁ pepased in

Spect r um niePesBTERY FesS AR it T h Skeh s Lonh sdasglp e S

(2- et hyl - EMaswm mmmﬂemg}waqbddadbmmmsemmmwm ov@pUbnidandiihea stirred

201 Ut 1 00 Ofy ) G EHeBLF 32 e Gl il S AR AT a0

(tOnl) at rnrtrogen was ad
tri methyl sﬁiﬁ%thﬂl acsidte (3¢mbethe phasexwere senemateaﬂmr)d therprgani¢ Wase waswashedi rred for

2h at 22C Wﬂf?@wﬁ@ﬁ‘&de‘éu@s%ﬂm(cgmae %%%o@dﬂﬁd)@wa%sﬁ%araﬁe&Mr%Mnts wer e

evaporated in vacuo. The crude resjidue was purtf é Bi ot age fl ash
col um chrWF@QF'M’VSPFWPY@&”&QI%*%‘&?"F@@Q\# futing with 10%
cycl ohexana pbricebithis guhhi®2dg) maétrabydrofiah (1riipwhs traitedrdpivise yvith aCQREr  Wer e

pal e yer SHeblB BRI PR el B R
TLC (Z) O-, mboys wye stited abHe?58¢E Fre16h, Rnd meibargs (3nmi) wasakiedatiopwigeh TRNO4 10

| nt er nedi ahﬁd@@wa& Sfrfer Et}?%éﬂ)%r éﬁnﬁﬁé&%@éﬁ@%%@é@% ATI?é)lleHiI:l on of

tart-butyl br omopr opyl c amat e forrram e (5my was

treated w ‘f"ﬁs tedissaivedin ethy! ee%m))anarﬁdolwtea@@mﬁwémoma&a@ 023m)8Rs and t he
[)n ;(t ure st ladlcfea.dTgé nTma@ﬁaa&Fat wc:cﬁ\zem &t the éﬁasedsiatﬁwg, Booléito ﬂs-lrt i tioned
et ween wa or onet ha e gL gan ayers
evapor at edgﬁﬁ b EUB‘-)dthfn‘gf‘v‘e ﬁg'"?"fr t s %%r‘%ﬁ}“fﬁ%ﬂ 8"%( %hsﬂ e '?‘L@C°§| tE)y
(cycl%exaweetheumwmmg)k)amﬂ@sﬂd | nt ermedi ate 39: tert-Butyl

3- (et hyl suj & ey, (gpgtg,gél)ﬁta{%tﬁ?s%t %&Qﬁﬁgfgg gﬁq@;@l c aad (0.3738) was

added to a stlréed S

I'on_ of 368) in dry

ioreacetyDs thyliaprphelinend-garbexalatens stirced at
20 22C for 7&8hnrremluablx&mﬁt@rméa@tetﬂ(sav@% sWeihEno‘i lstrh R lisddr ﬁ%@ﬂ%s%@dédlm

33233£OZ§ e PRV oS P B RE iR sy sihed o 22

1h before the volatiles were removed in vacuo. The residue was purified by Biotage flash

chrematography on a 90g silica cartridge eluting with 33% ethyl acetate in cyclohexane, to
give the title compound as a white solid (4.4g).

LC/MS (System A) R, 3.22 min, Mass Spectrum m/z 347 [MH"].

intermediate 5. _ Benzyl 2-(aminomethyl)morpholine-4-carboxylate




NVR (CDCl,) 5.155(1H, br.t, NH), 3.25b 2H, g, CH, 3. ﬁ~, +@ 2X CH~,
2.D3b(2H, m CHz), 1.50-1. 30b 12H, s+t, 4xCH3) 25 In 0:
3-(Etfiylsul fonvl)propan-I-am ne hydrochl oride Internmediate 39 (0.2758) was
di ssol ved in 4M hydrogen chloride in dioxane (3nml), and the solution was
allowed to stand at 22C for 2h. The solvent was evaporated in vacuo to give
the title conpound as a white solid (186ng). NVR (D4 McOH) 3.25b 2H, t,
CHz), 3.15b~, t+q, 2xCH~, 2.18b(2H, m CH, 1.38b(3H, t, 30 CH,).
Internmediate 41: [4{3 4-Di chl or obenzyl é 1 4-oxazepan-2-yl) et hyl am ne
Fornyl polystyrene resin (1.68, | oadi AY = 2. 95mmvl / g) was washed five tines

Wi th tetrafydrdbd %&uﬁdﬁ & 18bARAE! ﬂgﬂ%% Hephb%ndm&? f(sooﬁn}ss‘?ésuéddéa of
1- (1, 4- oxazepan- 2yl ) net haffam ne (0. in tetreh %Qro ur.an was

added and PIRssiMéahapate{ileq) e ”‘i’ﬁ“"ﬁ/ﬁ’?&ﬁ“”%@z pefore flig,vol m xt ur e
was filter edeanﬁbotrh@d Tn&ﬁnbtib vxaeheadueiweia dis%blﬁah?idfatérlah&me(s@uﬂ&ﬂ&)hraaﬁd

th | 1 f th d
e T RGP Al bR afherBhbbatoRbnk Mrdlid Gdts bl {dhy Silleati®
(2.04% ) asmkeys]doditm mbb@sglutbm dmaddewerreamm sulphate rAndt fiteredveeforet i r r ed
gentry at Z\%Smfa% &%% soﬁfehﬁﬁ vaiu&omé Jegﬁuet»b& JEsESI%Hﬁ mn&vdna%(md%gd the

resin wash I or onet hane and air-dried

on the si ndd Phq?r?ee’ﬂréﬁfpﬂ ﬂﬁa'gtep?r%@@how §cid qglupey i@'i'qgll’ é’laé'?i"gp@ﬁtqaﬂ%d%essel
and SUSpendmdmbﬂnaﬁ@béfehyamﬁ Wit 0% 0880; aréridhia soMiEr ROfetedriolCtoiedhdtidel ) was
added, and the vessel V'\ﬁ gg_p for 2h. The resin was fitered off and
washed vmt PG ‘? ®rl). The conbined filtrates were

concettx r at E@MS”(Sysiem@u)quﬁma, Mast@pecttmarmalzs'l [Atf]. ch was appl ied to an ion
- exchange carl bl \

Elution w 5C
met hanol (@_Maygn voI unmes) and evaporation of the baS| c fractions in vacuo

gave a resirglyestirrdd Soiuich SNERANGRILS (D, bg)clatd.&mrmaherz erROwh Sddpaase) to

e the title conpound a colLourl e m 5'HN | ~:
7 il I, SR B AR et o MR, o
3.94515 m Gindnonia sBGtBN A mamarﬁl-DmevléQEddes Sfiivihg was Gonfiriukd Fdr arfurtherH30 min

2. 62- 2 535)5K ) 5360y e B gl - ho ke AR ned by ikl a5 2

erne

2- ([ 4- ( 3, 4chipoatbarapiycnsjiganelshding witip33ih ptindtastatpioyslaheanativtteer pudficatidn- di one
20 To a sopy t'ﬂ&aﬁ)ﬁ%ﬁxim@%ﬂﬁ?th ¥} -slica | Sge ﬁyé.ndgluﬁngl %ﬁ"') sdbﬁﬁe

(N- (2, 3- epoxyprop t ha 20) 1h tetre rof uren vvas added
2-[ (3, 4- di SRMTPHBBEA/SHAPINBI0AMRRNR Sofution ggyedhe WWWM&B&!@Q ""ﬁ
ni tro2en assEsReEre. The mxture was heated to 66C for 22h, then cool ed to

i pﬁew{Lﬂéfs@ﬁ@&ét'e'ﬁ%ﬁéfmm %%F%r Jmk gl acded: Lol oved by,

added overln ei7n. N- henyhieggd at OC for a further 30 mn,

and at roomg, &R r hyl
acetate (1(?)00tln1 B@LM éh&%ﬂﬁ@?&éﬁ g?\%gﬁ aH&iTﬂmdééé‘?g%ﬁﬁ ?ﬂﬂThe@greegul ting
white pr ecﬁﬁp‘i“ﬁt‘"@svﬁgeq 3'89@'9%”'!5’9" h!rqrqseatqt dratmggrirergrand 2276 fratfho ™8 gi ve
the t281e eammwm fBradt &FF Ukt e Glolabibs Weta Rsrddysl RC/aRId. dehéfplrdce&@e We8) - Thi S

t k b ml d
hoet At e ( ORESen Tl SC Py B8 o e 33 OLBA PR B D AU B
sul f at e andolvankevaphration inevacymo rRwrifisitiomoftbe asidue by Biokaga flasi cldomatography
Di chl or omephangod 2Hed cé{\?r@géldéiﬁa@gt\ﬂtht 'Pé?) ef £ n?eﬂgnéfgﬁaﬁo% ‘éﬁ’t?‘tagﬁ‘r?s'ikla 18)

evaporated in vacuo to givVv oun as a

LG M5 R, 2SY4tioR; sﬁvemgsaaemﬁﬁ mcelourt?ss piMi-80). LGNS (Ryatert A R 3:397miny( 3

4- Di c$0 orohﬁaasﬁéc&m,m:mgqmq | -ol 16 March. 2005 41 3, 4-Di chl orobenryl
chlorlde(t98 ), _.o ?I 0 2 : ndthe m xture
was stirred 'l"“‘ ; I 1‘ Js ) olc -A‘-i u_lin

bet ween satg ngeaqueous sodi um b| car bonate (100ml) and et hyl acet ate

(100m) ang,theiflasy Eﬁlo%? ?ertsn%gﬁ‘5%rﬁﬂom&nﬁ)n%%%m%%%la%re\%ﬁlaeg wi th

wat er (4x100rrfL and
described in EP 0 468231, 2.4g) in dichloromethane (100ml) was added 4-




5 (Na2S0,) then concentrated under vacuumto give the title coggound as a

white solid (0.9358). LC-Ms (SystemA): Rt 2.13m n. nple 1
N-Benzyl -N -{[ 4- (3, 4-di cht orobenzyi ) morphol i n-2-yl ] net hyl }urea 10 To a
stirred solution of Internediate 3 (0.0258) in dichloronmethane (1m) was
added benzylisocyanate (16.81). The mi xture was stirred at 22C for 18h
before tris-(2am noethyl)am ne pol ystyrene (Argonaut Technol ogies, 0.048 Q
3.85mMmpVg) was added. Stirring was continued for a further 72h before the
m xture was poured onto a 1g solid phase extraction (lsolute SCX sul phonic
-aci d} cartrldge The cartridge was wasted with nethanol 15 before el uting

\é\ﬁv:[aip]orlg't< eg I'n eﬁggg%ﬁn&g\s%wnﬁdﬁm%HTgéV\klongJg&%%r%% %s (?J\?iﬁ*l ed by

el uting t hPBOghi2goludendn Miethanal yis adqsﬁa's?tmmawﬁmd fos e fyrinagEo rwéasfc&

Bondel ut) @aUidivast #&svndvied i Yach kd gﬂé@tm fle Bitas BiIWHRE fodth |(f3/b89§09t ate,
acetone, acetonitrile and rre‘t"Ffi';él |ve s conpound as white

solid (0: 03944S (Syeteey Fey-d¥ B¥R Sﬁpeit "’fﬁ:ﬁomﬁbs Spectrumm z 20 408

(MH].5 gxammﬁaate 8: N-(4-Ch|oropheny|l) N‘-(morphotm-z-ylrr]nelthyi)urea

N-([ 4- 4 t r
B o 2 ol B RENASIGD o o et Tl & Do ab PRy aaa Rl C0,
of | nter nedPmine Be(BMERAGEYS qud@mmdh@mmlwasmunﬁqdﬂwwemzm
(19.51) 10 oQfatfor NSoidte Scxk E@plfo%?é&l&“&bldn% Oé’lﬁﬁ?r@) with-friet{End] RYRWEANLY) 10Xt

2.23m ns, Mass Spectrum
N-{[ 4- (3, 4°|§8€MH9P@M2W?W6?%%B'P%“}2.§&§M 35,19 1938t (PP hSPBur ea s
Exanphe 3 \{&&telﬂ’(ﬁmﬁﬂﬁmlﬂ Ndts 3pEdrogons 2TEMIEY. to Exame 1 using a mixture
-of Interms|tate. ] ) and 1 ( r hy. | benzene (19.i1)
to give thew " asll e A PSS
Spectrum nﬁnﬂ&ﬂar@imqugmﬁmm tesaluhon of Intermed:atea(o 1509 0545mmol) in
N{[4 (3, 4d&|8£h3{h89§§%ﬁ{)'v)mmn bl Czuﬁge}mgéxl'}hegglu{ié\\nﬁtoggiwﬁ%él ) ur ea

l e 4 was an ogous mnmann T using a m xture
of Int er ne@nde 901!3!00(9\‘ﬁrzmyheaw&hl.ﬂzmtomﬁeﬁmsbnﬂphiywoym@ameﬁnwmﬁd@mb (19. 1t)
LO 0146 (el SUTHOURA AR Shved VR o 845 158 bhlion Bas ot Garm 53

Spectrum ni z ) r’rl)
N-( 3- q/anoﬂﬂﬂé‘ﬁ?-l Washpi‘[‘ﬂl lripe 44ref), émddMeﬁedemmnwwmz@suQ] Prfipgtionbly ea 16

March.  200giofege FEsHdhrénat shy IBh ?Eb%rg%ﬂehﬁh heB e éiﬁlj%@etéi@ﬂ%%!oﬁe?arﬁxanm el
using a mxture of Internedi ate and_ 3-isocyanat obenzonitrile

(0.01968) Psvedh?/wgésécﬁ?ﬁd’ﬁm %d (92519@) LC/ME (mistemhite aMimin, Ry
2.29mi ns, IMassS&&umrmMmmle [M]. Exarrpl e B:

v {14503, TGN R PAR) L e '

EX = v = ks = :

of aImr::t er m@ﬁ@é‘i@(ﬁmmﬁ)mm a9) @assmamumm hwie erﬁnﬂmetwbbenzene
(0.02018) t@pSiad dhipa-HALC, %seeﬂa%aﬁiwésﬂca%@%%%usﬂggi@z&é}{%hmaﬁ)m Rt 2.31

m ns, Mass S ectrum

N- Oycl ohexyPHRealymn, “{%"‘@%Pﬁ%%&fdé‘ﬁ?ﬁ"ﬂ"ﬁémgﬁ ‘PR 4vyh hepiepabeelrtea Exanpl e
7 was prepathanbli dietiyiansina{fiog eals: mmﬁiarovéraoﬁmawldete&uoummn)asam@m& of 10

I nter d|a 3.0., 8) .and .i spcyapatqcycl ghexan to give the title
corrpogﬁd ( 3’3@%‘ Qg{r@ﬁ@“’?%?éﬁ'@ﬁgﬁqﬂ s°£R %tﬁ?"ﬁ’g gﬁ%ﬂ% gh ectrum m z 400
[MH]. Exaﬁ’p¢ titlegzompound (2.49g) was obtained as follows: preparative HPLC retention time 23.0

N- ([ 4- (3, 44fgi.chl orobenzyl ) nor phol i n-2-yl ] met hyl }- N - (2-phenyl et hyl ) urea
Exanmpl e 8 was prePared in an anal ogous manner to Exarrple 1 using a mxture
Of | nt er e'°:'ll-|-:, 1A 7‘:- _"_ j CEQRENSY IR PR holin hapataing sal CIE to gl ve
thetitle cearpAtiaed % (0.03128). LG MS (System A): Rt 2.29mins, Mass

Spect RHM r

N ({45P2 (;’b% *&%1%’4]?8‘Jiﬁrﬁig%ﬁwﬁsweit%&%%ﬁqmﬁ%ﬁ?ﬁ@ Injpdysitiahy 1 ) - N phe
nyl ur ea To methy@tadegiritsalf S, mndﬂiemmmrewaedesaecew?ef(uo milig)ofcrm (75ml) was

oo ey ebad R fb vilealt Sndlf Gy bt ek THL ALBRETHU AL BbH TR

(0.00928) . e mxture was sor ri's

ami noet hyl )Oeﬁﬁ RBd #lswed tostanddor 1Amine H'QEIPY'F@QWQ ohthejhysiEazidewak ferfayed By 46nmoUg)
and pol yst yagse ki hnd WRAY¥QRB @lotddriQBaH. The altae Wag ashed Wit 33fr ~

1.39mmoUg) was added. Sorting was continued for a further 30 min before the
m xture was purified by solid phase extraction (1g Isolute SCX sul phonic
add colum), eluting with nmethanol followed by 10% 0. 880 anmoni a sol ution

i n nethanol. The baste fraction was evaporated in vacuo to give the

ns, Mass




25 title conmpound as a white solid (0.0128). LC/ M (Si/stem A)'12i 2.69 mn,
Mass Spectrum iz 394 [ MH]. s Exanple 10: March, 2005
N-Allyl-N-{[4-(3, 4-di chl orobenzyl ) nor phol i n-2-yl ] et hyl }urea Exanple 10
was prepared in an anal ogous manner to Exanple 1 using a m xture of
Internediate 3 (0.0258) and 3-isocyanatoprop-l-ene (12.01l) to give the
title conpound 30 (0.0278). LGWS (System A): Rt 1.93m ns, Mass Spectrum nfz
358 [MH']. Exanple 11:

N-{[4- (3, 4-Di chl orobenzypnor phol i n- 2- ygyret hyl } - N - (3-f | uor ophenyl ) ur ea
Exanpl e 11 was prepared in art anal ogous manner to Exanple 1 using a

m xt ure of (80nt,e5miodriatl (VEST.N aaaa&a)smdeﬁaﬁdrmmmvanosogyaaaanpmmme (15.6i)

Lo 01 My SRR O ey i oflon . b 1055
N- { 3- Br onpdi§éaiged)immethanpl (190m]) @ndBitastad®ackd-{1 | 0Fadovastadtieds meynt:]tmrQWayl Jurea

Exanpl e 12 hu@sd @raﬁaﬁfaﬁ.@a.dea =RANBORH KR! STHIRBRIRI weld EIBITR B-che Blefl0, @ M XL LT
of Internediate 58) rono- 3-i socyanat o

and enzene“é\e@'Sa ) to give
the title &0 UF'EF ilmorgag)held@t%ero@gtyr@mr,&pmmp&hegcmqtﬁgal layectt r um
mz 472 [ Mib dtandiof30aii | The beoduct was Isolated by filtration to give the title compound as a
N- ( 3- Chl or%heg iI gzpé\é {[ 4-(34-dichl orobenzyl } nor phol I n- 2-yi et hyl }urea
Exanpl e 13 %? atgéd i n an anal ogous nmanner to Exanple 1 using a m xture
of i nt er nedi sampledf {he cOLS B)tavmate saﬂﬁ@Dmgbva’sdasdwwnwamb(am&hMe(tﬁaﬁoBl ) to give

o g AR 03448\ ook LA g By MBS BB T
| ) mor i@&m i r‘f’ai 5§rrﬁdr?éfeﬂw for$Qumin, ihﬂnﬁﬁa!%flwmem 3 6a%a e r¢9ﬁﬂ@hsla'nawgous

Jmanner to Caaedio@-4tC Uhd SIdwad 8 Stdndrempi Thélba%&nﬁﬂ?dh@fs&at@d bPiRaRR o

1-chl or o- 4 |Wenz%$&é H/@is to give the-title conpound (0.02758).
LC M5 (Syst S pectrumm z 428 [MH ]. Exanple 15:

Met hyl 3- ( @e{91B%«e 4- di chl or obenzygnor phoI i n-2-yl]methyl }am no) car bonyt ]

am no benz [ 537y ogous nmanner to Exanple
1 usin Q@PI\PS @stﬁ?ﬂ%{i&t ?7&‘; Jlmmséa g.?

a mXxtu erne and net hyl

3- i so#YanafCoise sraigical HRI.COEhiralpak AP calinine 46ne250mn, eluet3B50:Ad MaH EISN: LC- VS
(System A) Bu@a%mﬂa@omnw&cﬂmmm éd\éJng.m Exanpl e 16: N-{[4-(3

4-Di chl orohenzygnor.p o_ n- % rret ’} 4 uororret hoxY) phenyOur ea 20
Exanpl e 16 2% L o) oi28kd D orebenadimorghofiahng a mi xture
of | nterrreillraetmn%nir@ s@rzﬁﬂ-‘) Daarﬂm&ao&di’l rffl uororret hoxy) 4-i socyanat obenzene

19.1t) t Sys

(191 L0 bRk blebaf iR HRANA, <n96t%93ﬁ§ Ay SOMRAbrRRSTs 4 whk

4-Di c?@ or olgqunylﬁwrspmnwanheatgﬁ Yorrefiuk §r Binin( Zhd inixturepasatioperd e eodita@dpl e 17
It er ot ate o ApaaplRINRedB  iRdioh & UL chmblde SWRIAII R, %0 |
the title %r?ﬁ&?ﬁd (0.03118). LC-MS (System A): Rt 2.30mins, Mass Spectrum

21 ZD| 4ﬁ|1 [ Méthiral aEMﬁimll-FL_tﬂ(Ch%Iéa{kM&:lumn 4.6 x 250mm, elute?]tSO )5031Melcl>s-| BOH:_ )

chloro ﬁmgo PNgld i o en urea Exanple
18 was pre%g{}ﬁa h#i an {e?nd; néleﬁ%%‘% ?Bgm%éni "usi ﬁg aym xture of ngo
| nt er 88di afmermedigte 4~Ds=blo ereyr@pifaiin2iyilhetharm)jdirenzene (18.81) to
gi ve the tidimeGagPous ﬁ'Qpa%EiR%)\ 5n£l%o¥§n‘a§¥§'ttgm&ed|§£ 1%yl%ﬂ!mH1 the tltle:NElss

Spectrum

N- ( 4- Chl or@ﬂﬂ%ﬁ&zﬁgi %’[fﬂu"(‘"f wam%ﬁﬁé@rsmtmhmawmm yl]methyl Yurea To a
stirred Sollnlérrrﬁﬁat@ﬁzAnt‘[ 12 %ﬁ%ﬁﬂﬁéé&u%ﬂde (1 m)

was addedl ‘gécﬁﬁ ) € i xtur at 22C
for 24h be (2 16 Ddarch. 2005 44 am noet hyl )am ne pol ystyrene

(Ar goRdut lmmﬂm@l(eéoow)weaeisseluedmmb(smndmehmtamaqmm
i socyanat e aﬁﬂd%ﬂ%tmiﬁﬁﬁmﬂlhgﬂbﬁﬁwsg (ﬂgﬁﬁre Qn‘?ﬂ %Aoggp\al\,\ﬁﬂ :Z%( d Stircing

was continued for a further e mx ysolld
phase ext r SEIREEHHT [ dfrufethstmetsanopSonives added and Ithﬁrm)ttureédafulplcn@ smwhlho net hanol

A Al e diry ?Sm’é‘ﬁﬁﬁ"" °"“m SR syt em
A) Ra 2'082%%iLe Plged 'sgaaecd%wﬁhsaﬁwtz oifg m&m?_w id (0.360)

N- (4- Bronophenyp- N -{[ 4- (3, 4-di chl or obenzypnor phol i n- 2 yI ] nmet hyl }ur ea
Exanpl e 20 was prepared in an anal ogous manner to Exanple 1 using a m xture
of Internediate 3 (0.0258) and 1-bronp-4-isocyanat obenzene (0.0278) to give
the title 10 conpound (0.0338). LC-M5 (SystemA): Rt 2.49m ns, Mass
Spectrumm z 472 [ MHF]. Exanple 21:

N- (4Chl or ophenyl ) - N -{[ 4- (3-i odobenzyl ) nor phol i n-2-yl ] met hyl }urea Exanpl e
21 was prepared in an anal ogous manner to Exanple 19 using a m xture of

I nter rredl ate 9 (0. 018) and (br ormrret hyl } 3- |odobenzene (0 01218) to gl ve

R PN NN ™ N\ e~ ~ NN o o




15 Exanpl e 22:

N-{[4- (3, 4-Di chl orobenzyl ) nor phol i n-2-yl ] met hyl }- N - [Mﬁ%t hyl ) phen
ypurea Exanple 22 was prepared in an anal ogous nmanner to Exanple 1 using a
m xture of Internediate 3 (0.0258) and
1-isocyanato-3-(tritiuoronethyl)benzene (18.81) to give thetitle conpound
(0.01128). LC-Ms (System A): Rt 2.56m ns, Mass Spectrummz 462 [MH]. 20
Exanpl e 23:

N- (4- Chl or ophenyl ) - N -{[ 4-{2- napht hyl ng4 hyl ) nor phol i n- 2-yl ] net hyl } ur ea
Exanpl e 23 wa repared in an anal ogous manner to Exanple 19 using a

m xture of qen'f@gmedl ate 9 (0.018) and 2-(brononet hyl ) napht hal ene (0.0098)

to give thmmsﬁﬁﬁmwwsmw&pﬂh&mz@&mmﬁ) Rt 2.81 mins, Mass
Spectrum nf

N e L (5 4 gt et Rtk A oo, . 250 elvgnt S5O SMERFLEISSG | i n- 42

51 urea B&tmﬂmnﬁﬂowmmﬁmlpan.aﬂv&temunﬂmbmoammmer to Exanple 1 using

TS oI chel 8358 gricine

2. 46ni ns, NAWQENGaE: 13 wan preparedde an m[c}goumamgr o I[g@'medlate 10 from Intermednate
N- (4- Q/anophe(mzbag) Bha Lbﬂoﬁr%nﬂctﬁhrsfbﬂn%é)(@%ﬂ ko i &Q i 85#@ J(H‘%b)hy' yurea 30

Exanpl e 25 pre ared i n an anal ogous nahner using a mxture

of Intermedi M@ & O S) Tminey Mass mﬁﬁ’ﬁﬁéﬂﬁ'ﬂl trile (0.01968) to give
tmhe Z it e Clotepoadin (4. 4nggﬁﬁ)enyi HERME(3(4ichlordBe ARy mBiphin22iinidthylcMBamatdpect r um
Z e : . . .
Jt cr#frmw temeatRlTe SIS L VRS RIRRSTAIR 37 §79199Rps DRTneR o Intermediats 10 fom Intetmediate 4 g
|var ch 2005124(9 2@ FeitBhensichippiivste 0. 170) tagiekirtad Wecompomid(023g).0 Exanpl e 19
using a ni XLGJMQ (stte‘n{‘}\)qiftmhﬁ{sehﬂgss(%egm m& %41 [(MH

1- (brononet hyl ) - 3-chl orobenzene to gi ve th?e title conpound
(0.00238) . 'ntemiediatectys ; tertButy! 4 4 $-dihiarebergpiraorholia-2y um mh 394 [WH ] .
garrpl e 27 yl]NeﬁQl?dﬁ\Ho)c%rbbﬁ?ﬂaﬂﬁfoﬂi&hﬂnﬁe—Mrb&ﬂ&H1y|] N - (4I Chllgr ophenyl)urea 5
a S _pr 1n_an anal ogous manner to Exanpl e using a
i x?ﬁbg Mﬂa@pﬁ*ﬁ (ﬁ%ﬂarﬁ‘ SQ%W%BME%@ ¥r911) to gl ve the
title conpdetmh@@oiﬂ@ﬂig}olvdncwmtﬂ&sat targvA)thethec&n@nd as a wiitssoliSeszgum ni z
324 (MH]. Iémgp%ﬁ g,q? 92mi
N- (4Chl orop enyI N
Exan‘p| e 28 HaRNegIaEe oy 03,4 RiCHIgE U orgng { I ivasidine-yiu E¢ng a
m xture of nfrobtidrizenedi ate 9 (O. 018) and ((2 bram)et hyI )thl o] benzene

g%ggﬁﬁg? il ﬁg&'g"%&;&(@#&f? "Ere#mq an%%WPZBB)rgaIQIQQ4OM(h e ride I
ELX (4- Ic:hl (2)£r9 alidxeney(0)76M) o fidh, @Qem iy stk dgih, mwmltwasr%nwbam%@gb} urea
anpl e r r | e 3]
moxtar e of TASPRER gt P i AT e et o 5 (o
g' roe the tﬂi‘QMMﬁdawe&éﬂomwpmg)C-NB (System A) : Rt 2.22nins, Mass
Spectr um n/ s
p Lé!ﬁg?s%ﬁb Fﬁt%m aé’ ot %q‘%yl } - N - (4chl orophenyl ) urea

N{[4é% Bi phenyl - 4 oI|n--
Exanp 30 lnigsediafe s 5 ) diFRArinfrdiChiprape el e 19 using a
m xture of ylméth Aoyl m(n@ inéq{@hjo mget hyl)-1,1' - bi phenyl

(0.00838) t e tit . L-I\/B(SystemA) Rt
> o5mi s, eSO mgs '"fg%anf%fm e of Exarrte 67

N{[ 4- (3, 4DM§(%§WMMW&WSBW§WWENMW} napht hypurea Exanple 31
was prepar q,qe,lng_.dg{é @na}[‘ Baus xture of

| nt er pedi at® polin.Z: s ngn
conpo tuiﬂ

I ' ve thetitle
stem A : Rt 2 43m ns, Mass Spectrum m z 444

[MH]. 25 E:xtamaahﬁte?n% {0. 3909) was stirred in 4.0M h drogen chloride iy dioxane (4ml) for 2h, at

N(1,1 -Bi goyl & %Q gL (134d|ch oroberriyl)norpholin-2

yl ] met hyl } cg er nitrogen. The Solverit was removed in in vacuo, azeotroped with dichloromethane
(20ml), and dried under vacuum to give the title compound as a pale yellow solid, (0.33g).
LCMS (System A) Rt 1.84 min, Mass spectruim m/z 415 [MHY.




Exanmpl e 32 was prepared in an anal ogous manner to Exanple 1 using a m xture
of Internediate 3 (0.0258) and 4i socyanato-I|, 1" -biph : ) to give
thetitle conmpound (0.03148). LC-M5S (System A): Rt 2.65nm ns, Mass Spectrum
rr/fz 470 [MH]. 30 Exanple 33: N-{[4-(3

4- Di chl or obenzyl ) nor phol i n-2-yl ] met hyi }- N - (4phenoxyphenypur ea Exanple 33
was prepared in an anal ogous manner to Exanple 1 using a m xture of
Internmediate 3 (0.0258) and 1-isocyanat o-4- phenoxybenzene (24.Bl) to give
the title corrpound (0. 01718) LGS (Sy8semid): Rt 2.62m ns, I\/ass Spectrum

mz 486 [ VH ! 16 NVar 6 Exanpl e 34:
N-{[ 4- (3, 44 55)‘4' ‘%@ em’)""’ h‘i”hﬂm}mmEEq (trifluoromethypthio
] phenyi } ur detefmea mv&%mmamrogmslmnaértamﬁmmeﬂamr to Exanple 1

using a mgrgz?%u?f b#g% @,hgﬁ? 9 0258) and

1-i socyanat o-

|o)benzene (21 9I) to give the 5 title
2 R py-icalerpls gryimethyidasiee Spect rum m' z 494

[MH]. 5 Exanpbe, J,Js 4d§,.r4£h aﬁloaf&wwﬂta mg&h&é%@d%fevn] met hyl } N - [ 4-

(trifl uoro urea Exa n anal ogous

manner to mt@e Ph%ﬁ‘@‘"&“?ﬁ‘%?@?@”of Interrredl ate 3 (0.0258) and

1-i socyanat;meﬁne(d]a[dzhl 3. Aletivaingiare the 10 title
Ve

E:(I\)Ar_rlpi)un(éxgr. C 2 - hnlcrﬁﬁtenne%hat Sﬂect rumm z 478
N-{[4(3, 4- [B?reﬁdraﬂveﬂéhtzydtenﬁum ﬁl’ne)lZ!B Bmid- y| | rret hyI }-N -[4(di net hyl am no) phenyl ]
urea gyanpl, ad P £RR _an manner to Exanple 1 using a

m xtum of anat o- N, N-di net hyl ani | i ne
(0.0221 g) EFWQ@W'W{@ Of Trolp éndlt!aetb!d?mw@eﬁﬁ(r@ m%@dﬂrom@h?m?@Wg@M% Rt
1.68mi ns, éﬁ’QcA&Zfolérh% lossE?ﬁﬁHiahl@ro%Zmane 3mi) at 0°C. The

N- (4- Chl orophenyl ) - chl or at hi'en- 2- ] mor phot i n- 2yi } met hypu

rea Exanpl 650!3'?°W%5ﬁ9 F é’Hatlﬂ'r‘is Ffﬁ‘%‘ﬁ&ﬁ)@%%t Wé?ht e slyanpwas regoYagdi ng a
m xture of i icabaRdlinatRidde plrifidd By ss’ﬁﬂgha%a%m'ééﬁd?rﬁod Qlﬁbb%%ﬁ&ﬁ&@é' Varlah ophene

> samine, ] et 25 o P RS kiRipEna o s the 8 compoctd a4

BI\)lé(4 Chl or ogHite sylig-{0M414g).4 - (4 vi nyl benzypnor phol i n- ZIgI ] met hyl }u_re? Exan?l e
was prep: using a mxture o

| nt er medi atlgﬂ@g((%’%%qg W’?c %t%%@v nyI benzeﬁr;'e (0.00628) to

gi ve the tilpEEnaiamay) H , POV IEROIINAd-YI; I P91 ns, Mass

gp? g”u?][ ?1 aiiinad 1l &asﬁéﬁenﬁéﬂﬁa@oﬁ T?%erﬁgmﬁ%?fﬁ?ﬁm-ﬁg’?ﬁ% in-4-ylYethyl ~s

benzoé E&QEW?R%’%‘EXU% %’Ptgﬂa?%z"é{ﬁ anal ogous nanner to Exanple 19

using a m Nbteimeediie 2402, am;h ﬂ,@ds&wldr@oe@ﬂﬁ)s matylidolphameefiimsthyldmmeoat e (6. 51)

to give th o S ound (% Q7 LC—IVB (System A): Rt 2.69m ns, Mass
Spectrum nf D 40:

N- (4- Chl ord&ﬂ&ﬂlﬁ}ﬂ&waﬁ{mﬂq&m Qmﬁalmmsapﬂmﬂdqw)aeefwﬁqngm}mm hypurea
Exanpl e 4059@&, Ralgd |n an anal ogous manner to Exanple 19 using a .

m xtu | nt er medi at e (2- br onoet hoxy) - 4-f | uor obenzene

(0. 00358) ti&-YBweystemAk Rt 1- é”\!ﬁr‘?{iﬁﬁﬁﬂe%mm&?ﬂ MHS/S (System A): Rt
2.69m ns, NEesnsdpects: Ui Bty P8 ((l(2d 413 4-dichlorobenzyl)morpholin-2-

yljmethyllamino)carbonyllamino}butancate

4-Aminobutyric acid tert-butyl ester hydrochioride (0.235g) was added to a stimed solution of
Intermediate 13 (0.440g) and N,N-diisopropylethylamine (0.42ml) in dry dichloromethane
30 (20mi) under nitrogen, and the mixture was stirred at 22°C for 18h. The mixture was treated
with saturated aqueous potassium carbonate (20ml) and stirred for 5 min. The layers were
separated and the organic layer applied to a silica gel cartridge (10g Varian Bond Eluf).
Elution with dichloromethane, ether, ethyl acetate, and acetone gave the cruds product
(0.357g). Further puﬁﬁcation by chromatography on silica gel {10g Varian Bond Elut




16 March. 2005 47 Exanpl e 41:

N- (4- Chl oraphenyi)-N -({4-[4-(4-chl orophenyl } - 4- oxobd%-}!ﬁﬁﬁ%’-@%?i n- 2yl }met h
yl )urea Exanple 41 was prepared in an anal ogous manner to Exanple 19 using
a mxture of Internediate 9 (0.018) and

4-chi oro-1-(4-chl orophenyl ) butan-1-one (0.00898) to give thetitle 5
conpound (0.00438). LCG-Ms (System A): Rt 2.83m ns, Mass Spectrumrn/z 450
[MH]. Exanple 42: N-(4Chiorophenyl}N -{[4-(3

4-di chl or obenzoyl ) mor phol i n-2-yi ] methyl3urea To a stirred sol ution of
Internediate 9 (0.058) was added a solution of 3,4-dichlorobenzoyl chloride
(42. 7ng) | carfdddé)delating iwith Hiohlorameitiene (7 kbijumn Volemel| athari(4 colarsn edlumeés endait 22C f or

ol Ut 1 ng- ¢ ne oS b ol AP G W b LoBSNG oe d i [FSASHY D, 100 DV 2™
Bondel ut), L@Mﬁ(&wgemd’dﬁﬂtﬁﬁmm MaW$n$ctﬂmr0mfb|4@mMi’i]ane ether, ethyl acetate,

acet one, inke tga@g ile corrpound as a white
solid Bt 26 é{ﬂﬂ(:ﬁ‘ﬁ&- ichioFoBen&bl)fﬁork/ﬂ;:gﬁs-bbpect runmh 442 [VH ].

Exanpl éo 4 3yI]methyl}amno)zarbonyl]amino}{:utanonc éLcid hydrochloride
4-Di chl or opRaSHIEE R84S was JGEREM LM ydrbobr dHUHEP AT ENINERI) EidE Ur ea

4-Fl uoro N-_'h_llﬁ"ﬁdln gFO Ogﬁ%)f v aﬂ:‘bgdlt rla sol u d\% 3f t er nedi at e
10 (0. 02585"? ‘ii’?"&gg%%ﬂ‘ﬂ U1 %f‘ &Fﬂéeﬂi]"vifﬁ‘fa@ﬁ'&g—'h-‘é%ﬁ‘-%@%‘t 110C in
a thick vvatHeenﬂegd:@@ g aad wliRaealid (0\836g). for 20h. The m xture was evaporat ed
to renove wqg,@}ggg ’Rté‘qgmﬂ%tsééia&ﬂ-ﬁﬂmfﬁ ethyl acetate (10ml) and

saturat ed aqueou bi carbonat e sol uti on. Oml) 20 The organic | ayer
was v\&%hedmi‘ﬂ'ﬁdlﬁ’ﬁra‘?hpa-[&{ 15 i M {364 3 Hione 10nﬂ.) dri ed

(MySO, ), canerAbd @rteqd 3ldfibx¥-a BLifhy dﬂitm-.éaﬁadii |)m@¢ﬁn@nrsurfdnﬂcbhlaﬁd& rz@er%t ogr aphy

g(r:\ etS :'3.![ ieC ian ﬂaﬂﬁ g%ﬁ@ﬂ?&ﬁ‘@a'f &@I“@é '{’J”l?)fgd ’EZV%? ﬁ@'"ﬁ% gmkﬁy%@ﬂ?%é&@'ﬁdﬂw gum

0.0148. LChMBrojisis (CTomh)at &“C&n&é%mitmged\/hﬁd;thsmure wes stiived 2622°0/F6rah. Ater Exanpl e

44: Et hyl
{2_[( g;}( gﬁ Fcc’}rr'% p‘f?m'%/ t tar?r?nrllg ori Ie}na'{Ir’ﬁuF\e ‘3’%’ ﬁm?r]eflmbﬁtﬁ)"h ) ?aﬁuﬁtefj} (phenypace
tate Ex afysiods aorlftm@cfgsb@pﬁr(mm and@uﬂwmmmeg@wrwaﬁmrgmg gyeshwere 19 usi ng

a mxture %sﬂaatvﬁmsﬁdé A& M é@g@ﬂ@évaaaﬁitéawwcu@fo%m@mﬁtex&m@e&sat)e (0.0299)
to give th t|t|§corrpound : 3mns, Mass

Shect t um mEC S By m@mwgwme‘%swm mz e

2-{ 2- [ ({[ ( intdrimediata[ae aH{Pymliding]yisalfdrynyropyiaming) net hygnor phol i n- 4-

ggﬁgfgyagﬁﬁs@ﬂﬁn‘j@ ﬁef ;pg”%ﬁ ff?(ﬂﬁﬁ@ﬁ@ %éq%ﬂol&??@?%a&a 2l S5 iy Was Behted ©
2- br 02®- 2- pite aydiume boraimiddde (008 TN.SBY theomigiutecwdsistired dt eoonolemperatirg Ghde 988)

IA_ngEX gﬁ% IS éﬁﬁ’oﬁén foFonleibaal 2istic abR 3G 45RPRA] AR ARy shi el mitulethelic@at P C00S

N- (4- Chi or BPIFASA: e gqivents wpmryARa"#5 noaeiiede pike 2 Whiq selidwfichivaga Exanpl e 46
was prepar Gﬁsdl%d&ﬁmamahdvﬂlﬁd@pmn@ﬁEulblﬁbn@%%ﬂ%ﬁx&l%n kdiiidge (Tog Isdfug Of

| nt d I t he tal
e ko ol Y OB e kLA B S
[ VH j 255 Extthe Iammmalmethanoi fraction gave the title compound as a white solid (0.027g).

N- (4Chl 2-yl t hyl A
S ug pens ?ggbgg %%(al%l%rg&‘é?hééﬁaqb'@%@r @%qﬁr“g§mne zyl Z ]mrr:a r o% hég;Fa
car | r onat e INtesmedialeag: AN * ‘ plin-2-yl ety

3631- 3634, h 1cmd9 99mm|/g) in N, Nd| met hyI for mam de (15rrfL) was shaken
with Inter at e 808) C.f tered, washed
Wi N Nd?&ﬁﬂkﬁm@v e Ty e ez 1 5 B8 o 5 methena (e

di met ﬂ?l f omaa Atidkg. drmert@a sotution of 4gikophesyl aklenofowhdté (162} ididibibloretiangan de
(15m) and i for 1h ilt red
vashed wi ¢ RRETARD & oo Ritedt, ol el sl aleredfer ()
and dried wemyicBCandgtand for hah. |1Hneeplaﬂdcmpmnereswmév4p[o('qmen iy ghouoearel

resi n) met hyld deised ieRiHhed by Blotage f :

[ 4- (3, 4di chl or obenry%‘]}?{mer pﬁofﬂaﬁ? ﬁlsyhl romahc))ﬂrad: Yanmcage (sgo%?aétﬁlg%e)beads. To a
sanple of this resin 15 (50ng) in a test tube was added 4-chl or obenzyl am ne
(9.6 and 1 drop of 1-nethyl-2pyrrolidinone, and the m xture was pl aced
into a mcrowave oven and heated at full power (600Ng for 5 mn.

Di chi or omet hane (2ng and fornyl pol ystyrene resin were added, and the.

m xture was shaken at 22C for 18h. The suspension was poured onto a 1lg
solid phase




extraction (Isolate SCX sul phonic acid) colum which was tEIEE washed with
nmet hanol 20 before eluting with 10~ 0.880 ammoni a sol t hanol . The
basic fraction was evaporated in vacuo to give a creamsolid which was
further purified by eluting through a 1g silica solid phase extraction
cartridge (Varian 8ondelut) eluting sequentially wth dichl oronethane,
ether, ethyl acetate, acetone, acetonitrile and nethanol, to give thetitle
conpound as a white solid (4.7ng). LG MS (System A) ~ 2.70 min, Mass
Spectrumm z 442 25 [MH]. Exanple 48: 3% (3-Chlorobenryl)-N -{[4-(3

anal ogous  RUTRMI e ios eaorTenprrhoff e apd Sgberurpraib ok BoRneb. 0253)
agdoég(zg) C Inl dinhinpdnsatiydnp nte give thaitieeonfiduid 3s 4 lightibrowen zd:ter(iﬁrg)lnfzczzgo?nl\ﬁl 1 30
(Exarrpl e 49"%@ %n#ﬁ' %?e%{"q%&eﬁ%ﬁw MWH%@ _

4di chl or obHERErMeSISe YR ¢ pretr] yirnetiraminedydrochigiide pr epared in an
anal ogpus Wﬁﬂﬁ&he&:&e@?%ﬁwﬂadﬁ%ﬂﬁ%@y@oﬁé%ﬁﬁ@é in'i%ﬁi&%@'{ﬁﬁl? The( 0. 0258)
and 1-(2-ch ananm ne gl ve- | e conpound

(0. 0088) Mégtuse pag sliremahd2"C for 3, aPﬂFHerFé’V‘"i\f/ﬁ%WSﬁEb‘EEiPmWFies E“FR/H ]. 16
Z/a(r]I Ci ﬁi ZOG@im&savaaﬁi ﬁoﬁﬂydrcs{éeﬁélglﬁmemﬁ mnmmaérg}\sghh {a{né*le(ft&? stand at 22°C for f

-dl C oro NnzZvpnor 0 n- £- ne rea Ira (0) rom
the raceni Bﬁf‘n%%g “%é?ﬁﬁ& M%@% i x?‘ﬁaéﬁ@ 8408) was

separ at ed TMrmosmrayMasagﬂpectenmmmwﬂr[MHtjf unknown 5 configuration with a

chi ra? opre -yl@g— : ;;@Q{hﬁhé?ﬂné)g‘éfsztﬂéﬁé ng a

Chi r al pak
"(15ni | ni n E#82M5m ns, UV detection 7v = 215nrr) to give the title corrpound

as a. whi t e Asfikiuh 6f0nt@ﬂa%83ate ﬁ(ﬁﬁﬁﬂg%tdn?d@-(bmaﬁlzfﬁﬁéﬂm)lms&hd&é 173(5 -fleneExanpl e

101 SovER SRS boirie! AP TERsEh o0 ST P (PSR ¢ 50

yi el di ng t bencentrdted sdphode acdd axﬁml) !hhm sHireaict i160°CHor0L2A8The Mixkpa was trealed—lPLC

retenggon f\ )
N[ 3?? [ ({ |Er§« %{éﬁqfl rggenzyﬁ) o) pho I? tez(%xff}mi Th? dg?ﬁan %ugr@ase W?am no} me
t hyi ) pheny Paifiest tanplel 1 wmeﬁwbaq@owmﬁmhmom@m @ﬁraf:ted with ethy! agetatogous

manner to Ez&a@mb ernd 3ohbinga érgér&f RS vBre skl VAthatétid brine, dried (NasS0,)
3-acet am dob Iam ne ‘(_| 8), and pur'rfied by Mass Directed Autonated

Prepar ati v&" ntgasug ?{V?‘F’r@mtt?ﬁ'P’%“@m%aWS‘)’" ol @4%8) (System A) Rt
2.47m ns. Maass metemwmtndmrr&% [MH]. Exanple 53:
N ‘20 )

4~{[ ( (%4 (34D

- Was prepared I n

f | } anTHOTEaroryT it : R
;n] gﬁal gg%ﬂ&ﬂ%ﬂﬂ_ﬂ[ﬁ Exarrpl e 47from I nt er rredl at e 3 (0 0258) and
4- t nq’(ﬁp m) :rrc:Qrb
LC?WSn(()gs%th AE o r(oi?n-Q I\t}ass h%(%?zré ﬁ@g ' Eﬁl’ ((Q l.%garrpl e 54:
4- ({[({[(2%p2ad pitp Mu‘*ﬁ"é‘l’ﬂ"&ﬂﬂ?%ﬁﬂf?)(hfgmb Fﬂﬂpweﬂbzz"a(1~br°moethv -1,.2-

yl-] met hy| % amm}:@r&emm\étabmﬂmhnﬁﬁg mym;fmrs% wgpgﬁéﬁi?@ |ftﬁ‘th5( dl’(g:% gf; e|oa(r]I ed
|n an na m er nedl an
"ot 2ot B nDRPa 2 dirRgel sk S RRRpPTE AR Sa Ry ent 1 o

y| el d t he @fdddand stimingieratifed 68 278t rodnCiakPe(atys t TrmsAlutid’ was. t@dnadmdth Mass
Spectrum %éhﬂé%etréﬁg’ (7EJM_| ahd sa%gal@F Eﬁlﬂgué?‘%uw ﬁyﬁ@ge*@r&na?&l (H&m% ar;lﬁ!{g

Et (OH ? { P(egtﬁﬁnuere e"e,ak&u maenqvw &E‘éﬁﬁ%?ﬂ')’ RERSsHEsisppapated sndiappliedesualy petar bonyl | ani n
o} met hYDbesaipigriteacid ion exchange cartridges (5x10g Isolute SCX, pre-treated with methanol), The
30 cartridges were each elutsd with methano! (one column volume) foliowed by 10% 0.880
ammonia in methanol (one column volume); evaporation én vacuo of the combined basic
fractions gave the title compound as a clear colourless gum (3.22g)
LC-MS (System A) Rt 2.74min, Mass Spectrum mv/z 389 [MH"].



16 Adarch. 2005 50 Exanple 55 was prepared in an anal ogous nmanner to
Exanpl e 43fromInternedi ate 14 (0.1098) and 4-am nonet (0.0458}
usi ng N, N-di met hydor mam de as solvent to yield the title conmpound
(0.08288). LC-Ms (System A) Rt 2.27mns. Mass Spectrumniz 451, 453 [WMH].
5 Chiral analytical HPLC, eluent 15% Et OH n-heptane: Rt 38. 7m n. Exanple
56: N-{[4-(3, 4D chl or obenzypnorphol i n-2-yl] net hyl } N - prop-? ynyl urea
Exanpl e 56 was prepared in an anal ogous manner to Exanple 43from

I nt ermedi ate 10 (0.0408) and propargyl a‘iﬁ ne (0. 0068) using di chl oronet hane
and triet hyI ) f Ie conpound
(0.0288). 19 LIS . ophe - BNagHRe [\ | |

Chi ral anal gibydeedhiorf C, el uent 15~ Et C]—II n- hept ane: Rt 12 25m n and 14. 1m n.

Exarrpl e 57:

N-{[ (25} - 4_%&% was eeart]ezd h4M h rc]i(lgﬂgnan cIHondP]m dl?)ﬁn? S‘!ﬂnl) and thefol ny ur ea
Exanpl e 57 $tedfprepat @amltwwgﬁa%mwmm@atqdw@mhw@i Zm
and- L1 et hy) &“*&‘"@%“*Wﬁ}a@“f"wf' M“‘% i st ?%255{ de. conpound
and triethy n T e 0 | i u
(0. 0648) . 'C&Wé (%!ﬁ% 3&%‘& e, M?&ﬁé&%b@m GRYWE1356 [MH . Cniral
anal yti cal Hﬁlﬂﬁ‘edlabmamndrﬁ%ﬁuﬁﬂhﬂnﬁ 28 paHt-(3Atdichibroabienynethyimaaholin-23

N- 2R) - 4- - i I h +2-yi I methyl}-N 2- I
Exgri)l e)58 el F&L“%EO%%H%ME}HW socwé n%ernfo >Iéx](;rrpl engfromyny es

| nt er medi at iatetmedigte 88 (AL773Y) i didhlprompihang (Soaliiwae tré@edwitalistbyamige (1.14ml),

di chl et § d the t he
Compous (0 oh g 81y hieh Y S G in-hgd W%g@“ﬁégﬁﬁﬁ&"‘#uﬁ%‘ﬁ'

[MH]. cm ral'm‘afﬁa‘l‘%}? l%ﬁgm@vdfevwmlor%ﬂhmedﬁma%%v nmpaem"ihezam n.
Exanpl es 595tm ISR RN GRdd 16 Waliil rogHa teinde e bRA o, ithdnllerB@tho filtrate

oo S8 iR Sk G BohSS S0 s i
Spect r um mh4a2 ethyi\deetate i Gdohaxans; landNapppitisiedartions €@pdraleddmvarhie toldive- this
(Systefs A : itk oRpBERRRBMY 1) as2nRpadueqRiuifim (0.202g).
LC/MS (System A} Rt 2.90min, Mass spectrum m/z 454 [MH*}.
Analytical Chiral HPLC Rt 18.03 mins (eluent 25% EtOH/heptans).
Appropriate other fractions were combined and concentrated in vacuo to give the other title
compound (Isomer II) (0.198g) as an opaque yellow film.
20  LC/MS (System A) R, 2.88min, Mass spectrum m/z 454 [MH"].
Anaiytical Chiral HPLC Rt 15.38mins (eluent 25% EtOHmheptane).
Intermediate 36: _teri-Butyl 1H-tetraazol-5-yimethylcarbamate
To a stirred solution of 1-(1H-tetraazol-5-yl)methanamine (6.0g) in water (120m) at 22°C
was added sodium hydroxide (4.8g), followed by dropwise addition of a solution of di-tert-
25 butyldicarbonate (13.48g) in methanol (20mi). Further methanol (40ml) was added to the
mixture and stirring continued for 4h; the mixture was then allowed to stand for 60h at 4°C.
The methanoi was evaporated in vacuo and the aqueous residue acidified to approximately
pH 8 with 2M aqueous hydrochloric acid. The aqueous mixture was extracted with ethyl
acetate (x3) and the combined organic extracts were washed with saturated aqueous
30 sodium chloride, dried (MgSO0,) and the solvent evaporated in vacuo to give the title
compound as a white solid (1.50g).
Thermospray Mass Spectrum mvz 200 [MH*], 217 [MNH,*]
Intermediate 37: tert-Butyl (2-methyl-2H-tetraazol-5-yl)methylcarbamate




met hyl nmor phol i n- 2-yl ] met hyl } ureaMass Spectrum ni z 422 l VH ] . 016 Mar ch.

‘2005 51 Normal phase Analytical HPLC Rt 14.2m ns. 61
47LC- M5 (System A): dichl orobenzyl ) morpholin-2-Rt 2.40m ns.
yl ] met hyl } am no) car bonyl ] am no} Mass Spectrum nmh 487
met hyl ) benzenesul f onam de[ MH*]. 62N -{[ 4- (3, 4- Exanpl e 43LGV5E (System A):
di chl or obenzyi ) nor phol i n-2-Rt 2. 06m-ns.
yl ] met hyl } - N- et hyl - N- pyrt di n-4- Mass Spectrum m z 409 ylurea[VH ].
63N-{ ((2S} 4- (3 4Exarrp| e SOLC-M5 (Systegg A): di chl orobenzyl ) mor phol i n- 2- Rt
2.68m ns. ¥_ % (I4Ch r al preBar ative HPLC, net hoxybenzyl ) ureael uent
20% et hanoUPias“”e solution of Intermediate 36 (1.0g) in dichloromethane (35mf} and methariol

(10ml) at 22°C.under nitrogen was added dropwise 10% trimethylsilyldiazomethane in

hexane (12.0ml). The mixture was stirred for 2h at 22°C before acetic acid (2ml) was added

dropwise and the soivents were evaporated in vacuo. The crude residue was purified by

5 Biotage flash column chromatography on silica gel (80g cartridge), eluting with 10%

, 4Exanpl e

cyclohexane in ether. The fractions for the first eluting isomer were combined and the
sclvents evaporated in vacuo to give the title bomgound as pale yellow crystals (0.487g).
Thermospray Mass Spectrum mvz = 214 [MH"]
TLC (Si0,), 10% cyclohexanefether) R; = 0,35, visualised with KMnO,
10 intermediate 38: _tert-Butyl 3-(ethylthio)propylcarbamate
A solution of tert-butyl 3-bromopropylcarbamate (0.30g) in N,N-dimethylformamide (5ml) was
treated with ethanethiol (0.104ml) and potassium carbonate (O.Zgg), and the mixture stirred
at room temperature overnight. The mixture was partitioned between water (20ml) and
dichloromethane (30ml), and the organic layers evaporated in vacuo to gNe the title
15 compound (0.236g).
TLC 8i0, (cyclohexane: ethyl acetate 4:1) Rf 0.5.
Intermediate 39: tert-Butyl 3-(ethylsulfonypropyicarbamate
3-Chloroperoxybenzoic acid {0.373g) was added to a stirred solution of Intermediate 38
(0.2369) in dry dichloromethane (8ml) at 22°C under nitrogen, and the mixture was stirred at
20 22°C for 18h. The mixture was treated with saturated aqueous sodium carbonate (10ml),

stirred for 3 min, and the separated organic layer evaporated in vacuo to give the fitle
compound (0.275g).
NMR (CDCly) 5.158(1H, br.t, NH), 3.255(2H, q, CH,), 3.005(4H, t+q, 2xCH,), 2.035(2H, m,
CHa), 1.50-1.308(12H, s+t, 4xCH;)
25 Intermediate 40: 3-(Ethylsulfonyl)propan-1-amine hydrochloride
Intermediate 39 (0.275g) was dissolved in 4M hydrogen chloride in dioxane (3mi), and the
solution was allowed to stand at 22°C for 2h. The solvent was evaporated in vacuo to give
the title compound as a white solid (186mg).
NMR (D4 MeOH) 3.255(2H, 1, CH,), 3.155(4H, t+q, 2xCH,), 2.185(2H, m, CHy), 1.385(3H, ,
30 CH,).
Intermediate 41: [4-(3 4-Dichlorobenzyl)-1,4-0xazepan-2-yljmethylamine
Formyl polystyrene resin (1.8g, loading = 2.95mmollg) was washed five times with
tetrahydrofuran in a glass sintered peptide vessel. A solution of 1-(1,4-oxazepan-2-
ylymethanamine (0.619g) in tetrahydrofuran (20ml) was added and the mixture shaken at

-
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and methanol (3x10ml) and dried. A poriion of the dried resin {1.2g) was suspended in N,N-

dimethylformamide (20ml), N,N-diisopropylethylamine {2.04ml) and 3,4~

dichlorobenzylchloride were added. The mixture was stitred gently at 70°C for 22h. After

5 cooling, the mixture was filtered and the resin washed with THF (5x10ml) and

dichioromethane (5x10ml) and air-dried on the sinter. The resin was placed into a giass

sintered peptide vessel and suspended in tetrahydrofuran (8ml); conc. hydrochioric acid

{3ml) was added, and the vessel was shaken for 2h. The resin was filtered off and washed

with tetrahydrofuran (2%10mi). The combined filtrates were concentrated in vacuo to give a

10 clear oil, which was applied to an ion exchange cartridge (10g Isolute SCX, pre-conditioned
with methanocl). Elution with methano! (3 column volumes) followed 10% 0.880 ammonia in
methanol (2 column volumes) and evaporation of the basic fréctions in vacuo gave a
residue. The ion exchange purification was repeated (as above) to give the iitle compound
as a colourless gum (0.256g).

15 'HNMR (CDCl): 7.465(1H, d, Aromatic CH), 7.385(1H d, Aromatic CH), 7.195(1H, dd
JAromatic CH), 3.945(1H, m, CH), 3.808(1H m, CH), 3.598(2H, s, CHy), 3.575(1H, m, CH),
2.82-2.535(5H, m, 5xCH), 2.385(1H, dd, CH), 1.98-1.785(2H, m, 2xCH), 1.498(2H+H.0, br.s,
NH,).

Intermediate 42: 2-{[4-(3,4-dichlorobenzymorpholin-2-ylimethyl}-1H-isoindole-1,3{2H}-dione

20 To a solution of 2-(oxiran-2-ylmethyl}-1H-isoindole-1,3(2H)-dione (N-(2,3-epoxypropyl)-
phthalimide) {2g) in tetrahydrofuran (4 ml) was added 2-[{3,4-dichlorobenzylyaminc]ethanol
(2.18 g} with stirring, under a nitrogen atmosphere. The mixture was heated to 86°C for 22h,
then cooled to 0°C, A further portion of tetrahydrofuran {10 ml) was added, followed by
triphenyiphosphine (2.88 g). Diisopropyl azodicarboxylate (2.2 g) was then added over 10

25 min. The mixture was stirred at 0°C for a further 30 min, and at room temperature for 14h. To
the crude solution was added ethyl acetate (100 ml), then 2M aqueous hydrochloric acid
{250 ml). The resulting white precipitate was isolated by filtration, and dried in vacuo to give
the titte compound as its white crystalline hydrochoride salt (2.01g). This was partitioned
between 8% aqueous sadium bicarbonate (200ml) and ethyl acetate (50ml). The organic

30 phase was separated, dried over magnesium sulfate and the solvent evaporated in vacuo to
give a solid. Dichloromethane (20ml) was added to the residue and the solvent again
evaporated in vacuo to give the title compound as a white solid (1.1g).

LC/MS R,2.91 min, Mass Spectrum /m/z 405 [MH"]
Intermediate 43:  2-[(3,4-Dichlorobenzyl}aminolpropan-1-ol
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492, (trifluoronethoxy)benzyl]un:a494 [MH]. 70N ([4-(3, 4- Exanpl e 47LGVB
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yl ) benryi ] bjaropapayl) chioride (0.988g) was added to 2-amino-1-propanol (4.10g
mixture was stirred at 50°C under nitrogen for 2h, The mixture was partitioned between
saturated aqueous sodium bicarbonate (100ml) and athyl acetate (100ml) and the phases
were separated. The organic layer was washed with water (4x100ml) and brine, dried

5 (Na,SO,) then concentrated under vacuum to give the title compound as a white solid

(0.935q). .
LC-MS (System A): Rt 2.13min.
Examples

Example 1: N-Benzyl-N'-{[4-(3,4-dichlorobenzyl)morpholin-2-yiimethylurea

To a stirred solution of Intermediate 3 (0.025g) in dichloromethane (1ml) was added

benzylisocyanate (16.8ul). The mixture was stimed at 22°C for 18h before tris-(2-
aminoethyl)amine polystyrene (Argonaut Technologies, 0.04g @ 3.85mmol/g) was added.
Stirring was continued for a further 72h before the mixture was poured onto a 1g solid phase
extraction (Isolute SCX sulphonic acid) cartridge. The cartridge was washed with methanol
before eluting with 10% 0.880 ammonia solution in methancl. The basic fraction was
evaporated in vacuo to give a pale yellow solid. The solid was purifiad by eluting through a
1g silica solid phase extraction cartridge (Varian Bondelut) eluting séquentially with
dichloromethane, ether, ethy] acetate, acetoneg, acaionitrile and methanol, to give thetitle
compound as a white solid (0.031g). LC/MS (System A) R, 2.22 min, Mass Spectrumm/z
408 [MH"].

Example 2: N-{[4-(3,4-Dichlorobenzyhmorpholin-2-ylimethyl}-N'-(4-
methoxybenzyljurea

Example 2 was prepared in an analogous manner to Example 1 using a mixture of
Intermediate 3 (0.025g) and 1-(isocyanatomethyl)-4-methoxybenzene (19.5ul) to give the
title compound (0.0257g). LC-MS (System A): Rt 2.23mins, Mass Spectrum m/z 438 [MH"].
Example 3; N—{[4-(3,4—Dichlorobenzy[)morphclin-z-yl]methyl}—ﬁ'—(Methzlbenzyl)urea
Exampie 3 was prepared in an analogous manner to Example ‘1 using a mixture of
intermediate 3 (0.025g) and 1-{isocyanatomethyl)-4-methylbenzene (19.1pl) to give thetitle
compound (0.0318g). LC-MS (System A): Rt 2.33mins, Mass Spectrum m/z 422 [MH*).
Example 4: N-{[4-(3,4-Dichlorobenzylimorpholin-2-ylimethyi}-N'-{3-methylbenzyljurea
Example 4 was prepared in an analogous manner to Example 1 using a mixture of
Intermediate 3 (0.025g) and 1-(isocyanatomethyl)-3-methylbenzene (19.11) to give thetitle
compound (0.0382g). LC-MS (System A): Rt 2.32mins, Mass Spectrum m/z 422 [MH"].
Exampls 5: N-(3-Cyanophenyl)-N'{[4-(3,4-dichlorobenzy)morpholin-2-yllmethyllurea
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s Example 6: N-{[4-{3,4-Dichlorobenzylymorpholin-2-yljmethyl}-N'-(2-methylbenzyl)urea
5 Example 6 was prepared in an analogous manner to Example 1 using a mixture of
Infermediate 3 (0.025g) and 1-(isocyanatomethyl)-2-methylbenzene (0.0201g) to give the
title compound (0.02639g). LC-MS (System A): Rt 2.31mins, Mass Spectrum m/z 422 [MH'].
Example 7: N-Cyclohexyl-N'-{[4-(3,4-dichlorobenzylymeorphalin-2-yljmethyljurea
Example 7 was prepared in an analogous manner to Example 1 using a mixture of

10 Intermediate 3 {0.025g) and isocyanatocyclohexane {17.4p!) to give the fitle compound
(0.0288g). LC-MS (System A): Rt 2.28mins, Mass Spectrum m/z 400 [MH"].
Example 8: N-{[4-(3,4-Dichlorobenzyl)meorpholin-2-yllmethyl}-N'-(2-phenylethyl)urea
Example 8 was prepared in an analogous manner to Example 1 using a mixture of

intermediate 3 (0.025g) and (2-isocyanatoethyl)benzene (18.94) to give thetitie compound
15 {0.0312g). LC-MS (System A): Rt 2.28mins, Mass Spectrum m/z 422 [MH"].
Example 9: N-({4-[2-(2,3-Dihydro-1H-indol-1-yl)-2-oxoethyllmorpholin-2-ylymethyl)-N'-
phenylurea .
To a stirred solution of Intermediate 7 (0.01g) in N,N-dimethylformamide (0.5ml) was added
1-{2-chioroacetyl)indoline (0.0092g). The mixture was stirred at 22°C for 17h before tris-(2-
20 aminoethyl)amine pblystyrene {Argonaut Technologies, 0.01g @ 4.46mmol/g) and
polystyrene methyl isocyanate (Argonaut Technologies, 0.033g @ 1.39mmol/g) was added.
Stirring was continued for a further 30 min before the mixture was purified by solid phase
extra_ction (19 Isolute SCX sulphonic acid column), eluting with methanol followed by 10%
0.880 ammonia solution in methanol. The basic fraction was evaporated in vacuo to give the
25 title compound as a white solid (0.012g). LC/MS (System A)'R, 2.69 min, Mass Spectrum
m/z 394 [MH*]. "
Example 10: N-AIIyl«N'-{[4-(3,4—dIchIorobenzyl)morpholln—Z-yl]me;hyl}urea
Example 10 was prepared in an analogous manner to Example 1 using a mixture of
Intermediate 3 (0.025g) and 3-isocyanatoprop-1-ene (12.0pi) to give the title_compound
30 {0.027g). LC-MS (System A): Rt 1.93mins, Mass Spectrum m/z 358 [MH"].
- Example 11: N-{[4-(3,4-Dichlorobenzylmorpholin-2-yljmethyl}-N'-(3-flucrophenyhurea

Example 11 was prepared in an analogous manner to Example 1 using a mixture of
Intermediate 3 (0.025g) and 1-fluoro-3-isocyanatobenzene (15.6uf) to give the title
compound (0.019g). LC-MS (System A): Rt 2.35mins, Mass Spectrum m/z 412 [MH"].
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476, ExamEIe 1 was prepared in an analogous manner to Examgle using a mixture of

Intermediate 3 (0.025g) and 1-bromo-3-isocyanatobenzene (17.0p)) to give the title
compound (0.03g). LC-MS (System A): Rt 2.50mins, Mass Spectrum m/z 472 (MH"].

5 Example 13: N—(3-Chlorophenyl)—N'-{[4-(3,4-d1chlorobenzyl)morpholin-2~yl]meﬂ1yl}urea
Example 13 was prepared in an analogous manner to Example 1 using a mixture of
Intermediate 3 (0.025g) and 1-chloro-3-isocyanatobenzene (16.6pl) to give the title
compound (0.0247g). LC-MS (System A): Rt 2.46mins, Mass Spectrum nyz 428 [MH*).
Example 14: N-(4-Chlorophenyl)—N'-{[4-(3.4-dichlorobenzyl)rnorpholin-z-yllmethyl}urea

10 Example 14 was prepared in an analogous manner to Example 1 using a mixture of
Intermediate 3 (0.025g) and 1-chloro-4-isocyanatobenzene (17.4pl) to give the title
compound (0.0275g). LC-MS (System A): Rt 2.45mins, Mass Spectrum m/z 428 [MH"].
Example 15: Methyl 3-{[{{[4-(3,4—dichlorobenzy[)morpholin-z-yllmethyl}amino)carbony!]
aminol}benzoate

15 Example 15 was prepared in an analogous manner to Example 1 using a mixture of
Intermediate 3 (0.025g) and methyl 3-isocyanatobenzoate (0.0241g) to give the titie
compound (0.037g). LC-MS (System A): Rt 2.32mins: Mass Spectrum mvz 452 [MH"].
Exarnple 16: N-{[4-(3,4-Dichlorobenzyl)morpholin-2-yljmethyl}-N'-[4-
{difluoromethoxy)phenyljurea

20 Example 16 was prepared in an analogous manner to Exampie 1 using a mixture of
Intermediate 3 (0.025¢) and 1-(diftucromethoxy)-4-isocyanatobenzene (19.1u) to give the
title compound (0.0252g). LC-MS (System A): Rt 2.41mins, Mass Spectrum m/z 460 [MH).
Example 17: N-{[4-(3,4~DichIorobenzyi)morphofin-z-yl]methyl}-N'-(4-ﬂuorophenyIMea
Example 17 was prepared in an analogous manner to Example 1 using a mixture of

25 intermediate 3 (0.025g) and 1-ﬂuomA-lsocyanatobenzene;‘ (15 Sul) to give the tille

compound (0.0311g). LC-MS (System A): Rt 2.30mins, Mass Spectrum m/z 421 {MH*]
Example 18: N{{4-(3, 4-chhIorobenzyl)morpholm-z-yllmethyl}-N' [3-
{methylthio)phenyllurea

Example 18 was prepared in an analogous manner to Example 1 using a mixture of

30 Intermediate 3 (0.025g) and 1-isocyanato-3-(methyithio)benzene (18.81) to give the title
compound (0.0352g). LC-MS (System A): Rt 2.41mins, Mass Spectrum m/z 440 [MH"]. o
Example 19: N-(4-Chlorophenyl)-N'—{[4—(1-naphthylmethyl}morpholin-2-yl]methyl}urea

To a stirred solution of Intermediate 9 (0.01g) in N,N-dimethylformamide (1ml) was added1-
(chloromethyl)naphthalene (6.1u)). The mixture was stirred at 22°C for 24h before tris-(2-
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irring was continued for a further 2h before the mixture was purified by solid phase

extraction (lsclute SCX sulphonic acid column), eluting with methanol followed by 10% 0.880

5 ammonia solution in methanol. The basic fraction was evaporatedin vacuo to give the title
compound (0.003g). LC/MS (System A) R; 2.82 min, Mass Spectrum m/z 410 [MH"].
Example 20: N-(4-Bromophenyl}-N'-{[4-(3,4-dichlorobenzyiimorpholin-2-ylimethyllurea
Example 20 was prepared in an analogous manner to Example 1 using a mixture of

Intermediate 3 (0.025g) and 1-bromo-4-isocyanatobenzene (0.027g) to give the title
10 compound (0.033g). LC-MS (System A): Rt 2.49mins, Mass Spectrum m/z 472 [MH"].

Example 21: N-(4-Chlorophenyl}-N'-{[4-(3-iodobenzyl)morpholin-2-ylJmethyllurea

Example 21 was prepared in an analogous manner to Example 19 using a mixture of

Intermediate 8 (0.01g) and 1-(bromomethyl)-3-iodobenzene (0.0121g) to give the fitle
compound (0.0087g). LC-MS (System A): Rt 2.83mins, Mass Spectrum m/z 486 [MH"].

15 Example 22: N-{{4-(3,4-Dichlorobenzylmorpholin-2-yllmethyl}-N'-[3-
(trifluoromethyl)phenyllurea

Example 22 was prepared in an analogous manner to Example 1 using a mixture of
Intermediate 3 (0.025g) and 1-isocyanato-S—(triﬂuoro;nethyl)benzene (18.8) to give thetitle
compound (0.0112g). LC-MS (System A): Rt 2.56mins, Mass Spectrum m/z 462 [MH"].

20 Example 23: N-{4-Chiorophenyl)-N'{[4-(2-naphthyimsthylmompholin-2-ylimethyllurea
Example 23 was prepared in an analogous manner to Example 19 using a mixture of
intermediate 9 {0.01g) and 2-(bromomethyljnaphthalens (0.009g) to give thetitle compound
(0.0052g). LC-MS (System A). Rt 2.81mins, Mass Spectrum m/z 410 [MH"].

Example 24: N-{[4-(3,4-Dichiorobenzylymorpholin-2-yiimethyi}-N'-(2,6-dichioropyridin-4-

25 lJurea g
Example 24 was prepared in an analogous manner to Examglg 1 using a mixture of
Intermediate 3 (0.025g) and 2,6-dichloro-4-isocyanatopyridine (0.0‘2589) to give the title
compound (0.0165g). LC-MS (System A): Rt 2.46mins, Mass Specirum m/z 483 [MH'].
Example 25: N-{4-Cyanophenyh-N'-{[4-(3,4-dichlorobenzylimorpholin-2-ylimethyljurea

30  Example 25 was prepared in an analogous manner to Example 1 using a mixture of
Intermediate 3 (0.025g) and 4-Isocyanatobenzonitrile (0.0196g) to give thetitle compound
(0.0325g). LC-MS (System A): Rt 2.29mins, Mass Spectrum m/z 419 [MH"].

Example 26: N-{[4-(3-Chlorobenzylymorpholin-2-yljmethyl}-N'-(4-chlorophenylurea
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Intermediate 9 (0.01g) and 1-(bromomethyl)-3-chlorobenzene (5.4ul) to give the title
compound (0.0023g). LC-MS (System A). Rt 2.72mins, Mass Spectrum m/z 394 [MH"],
Example 27. N-[(4-But-3-enyimorpholin-2-yl)methyl]-N'-(4-chlorophenylurea

5 Example 27 was prepared in an analogous manner to Example 19 using a mixture of

Intermediate 9 (0.01g) and 4-bromobut-1-ene (4.1pl) to give the title compound{0.0027g).

LC-MS (System A): Rt 2.34mins, Mass Spectrum m/z 324 [MH'].

Example 28: N;(4-ChIoropheny!)-N'-({4«[2-(phenﬂthio)ethyl]morpholin—z-yl}methyl)urea

Example 28 was prepared in an analogous manner fo Example 19 using a mixture of
10 Intermediate 9 (0.01g) and [(2-bromoethylithiolbenzene (0.0089¢) to give thetitle compound

{0.0023g). LC-MS (System A): Rt 2.77mins, Mass Spectrum m/z 406 [MH"].

Example 29: N-{4-Chlorophenyl)}-N'-{[4-{2-methoxyethymompholin-2-yljmethyilurea

Example 29 was prepared in an analogous manner to Example 19 using‘ a mixture of

Intermediate 9 (0.01g) and 1-bromo-2-methoxyethane (3.8ul) to give the litle_compound
15 {0.0041g). LC-MS (System A} : Rt 2.22mins, Mass Spectrum m/z 328 [MH"].

Example 30: N-{{4-(1,1"-Biphenyl-4-yimethyl)morpholin-2-y[Jmethyl}-N'-(4-

chlorophenyijurea

Example 30 was prepared in an analogous manner to Example 18 using a mixture of
Intermediate 9 (0.01g) and 4-{chloromethyl)-1,1-biphenyl (0.0083g) to give the title

20 compound {0.0052g). L.C-MS (System A): Rt 2.95mins, Mass Spectrum m/z 436 [MH"].
Example 31: N{[4-(3,4-Dichlcrobenzyl)morpholin-2-viimethyl-N'-{1-naphthyl)urea
Example 31 was prepared in an analogous manner to Exampie 1 using a mixture of
Intermediate 3 {(0.025g) and 1-isocyanatonaphthalene (19.6u) to give the litle_compound
(0.0304g). LC-MS (System A): Rt 2.43mins, Mass Spactrum m/z 444 [MH"].

25 Example 32: N~(1,1'-Biphenyl—d»yl)-N'—{[4-(3,Michlombe@l)morpho[in-z-
yllmethylurea -ﬁ;
Example 32 was prepared in an analogous manner to Example 1 using a mixture of
Intermediate 3 (0.025g) and 4-isocyanato-1,1"-biphenyl {0.0266g) to give thetitle compound
(0.0314g). LC-MS (System A): Rt 2.65mins, Mass Spectrum nm/z 470 [MH*).

30 Example 33: N-{[4-(3,4-Dichlorobenzylmorpholin-2-yljmethyf}-N'-(4-
phenoxyphenyljurea

Example 33 was prepared in an analogous manner to Example 1 using a mixture of
Intermediate 3 (0.025g) and 1-isocyanato-4-phenoxybenzene (24.8pl) to give the title
compound (0.0171g). LC-MS (System A). Rt 2.62mins, Mass Spectrum m/z 486 [MH"].



di chl orobenzyl }morpholin-2-Rt 2. 73mins. yljnethyl}-N -(4-Mass Spectrum nit
466, i sopropoxybenryl)uread468 [MH]. 90N-{[4-(3, 4- Ex < (System
A): dichl arobenryl)norpholin-2-Rt 2.59m ns. yi]nmethyl}-N -(2, 4- Mass
Spectrum ni z 468, di net hoxybenryl)urea470 [IVH . 91IN-{[4-(3, 4- Exanpl e

47LC- M5 (System A): dichl orobenzyl ) norpholin-2-Rt 2. 60m ns.

ygnet hyl } N -[ 2- (4- Mass Spectrum ni z 452, net hoxyphenyl) et hyquread454 [ VH*].
92N-[ 2- (4-tert-but oxyphenyl)ethylj-N -Exanple 47LC-M5 (System A):

{[4(3, 4-di chi orobenzyl ) nor phol i n-Rt 2.4%ni ns. 2-yl]nethyl}ureaVass Spectrum

(rﬂ éhﬁgfbbgwéhwwwwmhﬁﬁ 2- Mass Spectrum
m z 414 vyl [fisfikoromethghlidiphiehylurea -
Example 34 was prepared in an analogous manner to Example 1 using a mixture of
intermediate 3 (0.025g) and 1-isocyanato-4-{(trifiuoromethyNthialbenzene (21.9ul) to give the
5 title compound (0.0122g). LC-MS (System A): Rt 2.70mins, Mass Spectrum m/z 494 {MH*,
Example 35: N-{[4-(3,4-Dichlorobenzyl)morpholin-2-yijmethyl}-N'-[4-
{trifluoromethoxy}phenyllurea

Example 35 was prepared in an analogous manner to Example 1 using a mixture of
Intermediate 3 (0.025g} and 1-isocyanato-4-(trifluoromethoxy}benzene (20.6ul) to give the

10 title compound {0.0371g). LC-MS (System A} Rt 2.57mins, Mass Spectrum m/z 478 {MH"],
Example 36: N-{[4-(3,4-Dichlorobenzyl)morpholin-2-yljmethyl}-N'-J4-
(dimethylamino}phenyljurea

Example 36 was prepared in an analogous manner to Example 1 using a mixture of
Intermediate 3 (0.025g) and 4-isocyanato-N,N-dimethylaniline (0.0221g) to give the title

15 compound (0.031g). LC-MS (System A): Rt 1.68mins, Mass Spectrum m/z 437 [MH'].
Example 37: N-{4-Chlorophenyl)}-N'-({4-{(5-chlorothien-2-yl)methylimorphoiin-2-
ylimethyljurea’
Example 37 was prepared in an analogous mann:er to Example 19 using a mixture of
Intermediate 9 (0.01g) and 2-chloro-5-(chicromethyljthiophene (0.0068g) to give the title

20 compound (0.0098g). LC-MS (System A): Rt 2.84mins, Mass Spectrum m/z 400 [MH"].
Example 38: N-(4-Chlorophenyl)-N'-{J4-{4-vinylbenzyl)morpholin-2-yljmethyl}urea
Example 38 was prepared in an analogous manner to Example 19 using a mixture of
Intermediate 9 (0.01g) and 1-(chloromethyl)-4-vinylbenzene (0.0062g) to give the title
compound (0.0071g). LC-MS (Systern A): Rt 2.72mins, Mass Spectrum m/z 386 [MH"].

25 Example 39: 2-{2-[({[(4-Chiorophenyl)amino}cafbonyl}aminé)me_:hyllmorpholin-»dmyl}ethyl
benzoate .

Example 38 was prepared in an analogous manner to Example fIS} using a mixture of
Intermediate 9 (0.01g) and 2-bromoethyl benzoate (6.5u) to give the title compound
(0.007g). LC-MS (System A): Rt 2.69mins, Mass Spectrum m/z 418 [MH"].

30 Example 40; N-{4-Chlorophenyl)-N'-({4-[2-(4-fluorophencxy)ethylimorpholin-2-
ylimethyhurea -
Example 40 was prepared in an analogous manner to Example 19 using a mixture of
Intermediate 9 (0.01g) and 1-(2-bromoethoxy)-4-flucrobenzene (0.0089g) to give the title
compound (0.007g). LC-MS (System A): Rt 2.69mins, Mass Spectrum m/z 408 [MH*].
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di chl or obenzyl ) norphol i n-2-Rt 2.54nins. yl]nethyl}-N 16Marghe2005 \psg
Spectrum iz 428, ylethyl)urea430 [MH]. 95N-{(4-(3, 4-Exanple 47!_GVB
(System A): dichl orobenzyl ) morpholin-2-Rt 2.26m ns. yl]nethyl}-N -[3-Mss
Spectrurrrm z 451, (dinethylan no)benzyl]urea453 [MH}. _
96N-{[4- (3, 4- Exanpl e 47LC-M5 (System A): di chl orobenzyl ) nor phol i n-2-Rt
2.26mns. yl]methyl } N -propyl ureaMass Spectrum m z 360, 362 [MH].
97N-{[4- (3, 4- Exanpl e 47LC- M5 ( System Auz di chl or obenzynnor phol i n-2-Rt

2.67m ns. hyl } - N 2MassSectrumrﬂz 454,
(et hyi t hi Oﬂw -ﬁ;hiom:hqny -N'-({4-[4- (4-chlorophenyl)-4-oxobutyl]morphohn—2—
ylimethyl)urea

Example 41 was prepared in an analogous manner to Example 19 using a mixture of
Intermediate 9 (0.01g) and 4—cﬁloro-1-(4-ch|orophenyl)butan—1-one (0.00889) to give thetitle
5 compound (0.0043g). LC-MS (System A): Rt 2.83mins, Mass Spectrum m/z 450 [MHY.
Example 42; N-{4-Chlorophenyl)-N'-{[4-(3 4-dichlorobenzoyymorpholin-2-yljmethyliurea
To a stirred solution of Intermediate 9 (0.05g) was added a solution of 3,4-dichlorobenzoyl
chloride (42.7mg) in N,N-dimethylformamide (7ml). The mixture was stirred at 22°C for 15h
before the solvent was evaporated in vacuo. The residue was purified by eluting through a

10 1g silica solid phase extraction cartridge (Varian Bondelut), eluting sequentially with
dichloromethane, ether, ethyl acetate, acetone, acetonitrile and methanol, to give thetitle
compound as a white solid (0.080g). LC/MS (System A) R, 3.10 min, Mass Spectrumm/z
442 IMH*.

Example 43: N'-{{4-(3.4-Dichlorobenzyl)morpholin-2-ylimethyl}-N-(4-fluorophenyl)-N-

15 methylurea
4-Fluoro-N-methylaniline (0.007ml) was added to a solution of Intermediate 10 {0.025g) in
anhydrous pyridine (1ml). The mixiure was heated at j 10°C in a thick walled glass vial
{Reactivial) for 20h. The mixture was evaporated to remove ths pyridine, and partitioned
between ethyl acetate (10ml) and saturated aqueous sodium bicarbonate solution (10ml).

20 The organic layer was washed with further sodium bicarbonate (1 Omix5), brine (10m), dried
(Mg80,), concentrated in vacuo. The residue was purified by chromatography on silica ge!
(Trikonex flash tube 2002, 2g), eluting with 70% ethyl acetate in cyclohexane to give the title
compound as a pale yellow gum 0.014g. LCMS (system A) R, 2.52min, Mass Spectrum m/z

426 [MH"].
25 Example 44: Ethyl {2-[({{(4-chlorophenyl)amino]carbonjil}arrlino}methyl]morphonn.4_
yl}{phenyl)acetate T

Example 44 was prepared in an analogous manner to Example ;9 using a mixture of
Intermediate 9 (0.01g) and ethyl bromo(phenylacetate (0.029¢) to give thetitle compound
(0.0372g). LC-MS (System A): Rt 3.43mins, Mass Spectrum mvz 432 [MH"].

30 Example 45: 2-{2-[({[(4-ChForophenyi)amino]carbonyl}amino)methyl]morpho!in-4-y|}-2-
phenylacetamide

Example 45 was prepared in an analogous manner to Example 18 using 2 mixture of
Intermediate 9 (0.01g) and 2-bromo-2-phenylacetamide (0.028g) to give thetitte compound
(0.0296g). LC-MS (System A): Rt 2.75mins, Mass Spectrum mv/z 401 fMH*].



98N- (4- cyanobenzyl } N -{[ 4{ 3, 4- Exanpl e 47LC-M5 (System A).:

di chi or obenzyl ) mor phol i n-2-Rt 2. 47mi ns. yl]nethyi} ur ed8Marcho2005 ) yy ;
433, 435 [MH*J. 992-{[ ({[4{3, 4- Exanpl e 43LC-M5 (System A):

di chl orobenryl ) norphofin-2-Rt 2.35m ns. yl]nethyl}am no)carbonyl]am no} Mass
Spectrum ni z 438 N-net hyl et hanesul f onam de[ MH*]. 100N-{[ 4- (3, 4- Exanpl e
43LC- M5 (System A): dichloroberrryi)norpholin-2-Rt ~~2.14m ns.

yl ] met hyl }N' -(4- hydr oxybut - 2- Mass Spectrum m z 386

10IN-al Iyl -N -{[(2S)-4- (3, 4-Exanpl e 5048\VE (System A): _
di orefgenéygqgga@% SO 26l 100 0t B NP bR oPar 2t 1 ve

102N- but - 3- ExampleN48 (Was - grepade@xiangi enali§b@\VBarirBy 30 Exarddle 19 using a mixture of
Intermediate 9 (0.01g)} and bromoacetonitrile (2.8ul) to give the title compound(0.0039g).
LC-MS (System A): Rt 2.79mins, Mass Spectrum m/z 309 [MH?*].
5 Exampie 47: N-{4-Chlorobenzyl}-N'-{[4-(3,4-dichlerobenzy)morpholin-2-yljmethyllurea
A suspension of 4-{[(polystyrene resinymethyi]thio}phenyl 4-nitrophenyl carbonate (Prepared
as described in Tetrahedron Lett. (1998), 39(22), 3631-3634, 1.5g @ 0.98mmol/g) in N,N-
dimethyiformamide (15ml) was shaken with Intermediate 3 (0.80g) at 22°C for 1h. The resin
was filtered, washed with N,N-dimethyiformamide (x2), dichloromethans (x3) and N,N-
10 dimethylformamide. The resin was again shaken with N,N-dimethyiformamide (15ml) and
intermediate 3 (0.80g) at 22°C for 1h before being filtered, washed with N,N-
dimethylformamide (x2), dichloromsthane (x3) and ether (x2) and driedin vacuo to give the
intermediate resin 4-{[{polystyrene resinymethylJthic}phenyl [4-(3,4-
dich!orobenzyl)morpholin-2-y!]meihylcarbamate as orange beads. To a sample of this resin
15 {50mg) in a test tube was added 4-chlorobenzylamine (9.6p) and 1 drop of 1-methyl-2-
pyrrolidinone, and the mixture was placed into a microwave oven and heated at full power

{600W)} for 5 min. Dichloromethane (2ml) and formylpolystyrene resin were added, and the
mixture was shaken at 22°C for 18h. The suspension was poured onto a 1g solid phase
extraction (Isolute SCX sulphonic acid) column which was then washed with methanol

20 befora eluting with 10% 0.880 ammonia solution in methanol. The basic fraction was
evaporated jn vacuo to give a cream solid which was further purified by eluting through a 1g
siica solid phase extraction cartridge (Varian Bondelut) eluting sequentially with
dichloromethane, ether, ethyl acetate, acetone, acetonitrile and methanol, to give thetitle
compound as a white solid {(4.7mg). LC/MS (System A) R, 2.70 mm Mass Spectrummy/z 442

25 [MH". .

Example 48: N~(3-Chlorobenzyl)-N’jL4-(3,4-dichIorobenzyl)morﬁriolin-z-yllmethyl}urea

Example 48 was prepared in an analogous manner to Example :47 using a mixture of

Infermediate 3 (0.025g) and 1-(3-chlorophenyl)methanamine (9.6p!) to give the title
© compound (0.00929). LC-MS (System A): Rt 2.73mins, Mass Spectrum m/z 442 (MH"].

30 Example 49: N-(2-Chlorobenzyl)-N'-{]4-(3,4-dichlorobenzylimerpholin-2-yllmethylurea
Example 49 was prepared in an analogous manner to Example 47 using a mixture of
Intermediate 3 (0.025g) and 1-(2-chiorophenyl)methanamine (9.6ul) to give. the title
compound (0.008g). LC-MS (System A): Rt 2.74mins, Mass Spectrum mv/z 442 [MH"].




di chl orobenryl ) morpholin-2-Rt 2.40m ns. 16 March. 2Q 56 5
yl ] met hyl }ureaMass Spectrum nmh 372 [IVH ]. 103[\#{[4-(5—&%?%%%, 43LGVS

(System A): dichl orobenzyl ) norpholin-2-Rt 2.19m ns.

yl]nmethyl }-N -[2-(pyrrolidin-l-Mass Spectrumm z 479

yl sul fonyl)ethyl Jurea[ MH#]. ' 104N -{[4-(3, 4- Exanpl e 43LC M5 (Syst emA):
di chl orobenzyl ) norpholin-2-Rt 2.81 m ns.

yl ] met hyl } - N- (4- met hoxybenzyl ) - N- Mass Spectrum nmh 452 net hyI urea[ VH ] .
105met hyl 4- ({[({(4-(3, 4Exarrp| eLGVB (S?stem A) :

di chi orobegﬁ}ﬁlI ! 6 Rt

yl ] met hyi } 3 e arbonyRam o Ve ; e[ MH ]
1064- ({[({LﬂEﬂBEAEExaaneLC—NB (System,m

10

15

20

25

30

Chiral separation from the racemic mixture of Example 14:

Example 14 {racemic mixture, 0.040g) was separated into its single enantiomers of unknown
configuration with a chiral preparative HPLC system. The separation was camied out using a
Chiralpak AD column (2cm x 25cm), eluting with 60% ethanol in heptane (15mi/min over
25mins, UV detection A = 215nm) to give the fitle compound as a white solid (0.012g).
Preparative HPLC retention time 7.5min.

Example 51: N-{4-Chiorophenyl-N'-{[4-(3 4-dichlcrobenzy)merpholin-2-yiimethyilurea
(ISOMER 2) |

Example 51 was prepared in an analogous manner to Example 50 ylelding the title
compound as a white solid (0.012q). Preparative HPLC retention time 11min.

Example 52: N-[3-{{[{{[4-(3,4-Dichlorobenzylmorpholin-2-
yllmethyllamino)carbonyllamino}methvilohenyllacetamids formate

Example 52 was prepared in an analogous manner to Example 43 from Intermediate 10
(0.04g) and 3-acetamidobenzylamine (0.022g), and purified by Mass Directed Automated
Preparative HPLC to yield the title compound (0.008g).

LC-MS (System A) Rt 2.47mins. Mass Spectrum m/z 465 [MH".

Example 53: 4~§{[({[4-(3,4-Dichiorobenzyl)morpholin-2-

-y[]methyl}amino)cai’bonyl]amino}methyl)benzamide

Example 53 was prepared in an analogous manner to Example 47 from Intermediate 3
(0.025g) and 4-aminomethylbenzamide (0.016g) to yield the title compound (0.0083g).
LC-MS (System A) Rt 2.16mins. Mass Spectrum m/z 451, 453 [MH'].

Example 54: 4-({[{{[{25)-4-(3,4-Dichlorobenzylimorpholin-2-
yilmethyl}amincjcarbonyllamino}methyl)benzamide '

Example 54 was prepared in an analogous manner to Example 43f1:3m Intermediate 13
(0.079¢) and 4-aminomethylbenzamide (0.032g) using N,N~dimethylf;rmamide as solventio
yieid the title compound (0.0837g).

LC-MS (System A) Rt 2.27mins. Mass Spectrum m/z 451, 453 [MH*].

Chiral analytical HPLC, eluent 15% EtQH/n-heptane: Rt 41.8min.

Example 55: 4-({[{{[{2R)-4-(3,4-Dichiorobenzyl)marpholin-2-
yi]methyilamino)carbonyllamino}msthy)benzamide




di chl or obenzyl ) nor phol i n-2- 136Rt 2. 61m ns.

ygnet hyl } ani no) car bonyl ] ani no} Mass Spectrum ni z 570, 16 March, 2005

met hyl )-N- (1, 3-thiazol -2-572 [MH]. yl)benzenesul fonam de

107N-{[ 4- (3, 4- Exanpl eLC- M5 (System A): dichl orobenryl ) norpholin-2-136Rt
1.95mns. yl]nmethyl}-N -({5-Mass Spectrum nh 455,

((di met hyi am no) net hyl ]-2-457 [WH ]. furyl}nmethyi)urea

108N-{[ 4- (3, 4- Exanpl eLC- M5 (System A): di chl orobenzyl ) nor phol i n-2- 136Rt
2.52mins.  yl]nmethyl }N -[(3-Mass Spectdum nh 445,

SR EE R I I AR IR
yl ] met hyl } K0.108¢Yandi4kanhindmeéhyiienzandde (VR430) Spiag M NodinathyifodAdnide as solvent to
2-yl) met hy%m,@ﬂ@%r{.‘@'nhmagzg& {[4-(3, 4- Exanpl eLC- M5 (System A):
LC-MS (System A) Rt 2.27mins, Mass Spectrum m/z 451, 453 [MH'].
5 Chiral analytical HPLC, eluent 15% EtOH/n-heptane: Rt 36.7min.
Example £6: N-{14-{3,4-Dichlorobenzyl)morpholin-2-yljmethyl}-N'-prop-2ynylurea
Example 586 was prepared in an analogous manner to Example 43 from intermediate 10

(0.0409) and propargylamine (0.006g) using dichloromethane and triethylamine at a
temperature of 22°C to yield the title compound (0.028g).

10 LC-MS (system A) Rt 2.22mins. Mass Spectrum m/z 356 [MH'].
Chiral analyticai HPLC, eluent 15% EtOH/n-heptane: Rt 12.25min and 14.1min.
Example 57: N-{[{25)-4-{3,4-Dichlorobenzy)morpholin-2-yllmethyl}-N"-prop-2-ynylurea
Example 57 was prepared in an analogous manner to Example 43from Intermediate 13

(0.1g} and propargylamine (0.014g) using dichloromethane and triethylamine at a
15 temperature of 22°C to yield the title compound (0.064g}.
LC-MS (System A) Rt 2.40mins. Mass Spectrum m/z 358 [MH*1.
Chiral anaiytical HPLC, eluent 15% EtOH/n-heptane: Rt 14.14min.
Example 58: N-{[{ZR)-4-(3,4-Dichlorobenzylymorpholin-2-yijmethyl}-N'-prop-2-ynyiurea
Exampie 58 was prepared in an analogous manner to Example 43 from Intermediate 14
20 (0.12g) and propargylamine (0.014g) using dichloromethane and triethylamine at a
temperature of 22°C to yield the title compound (0.057g).
LC-MS (System A) Rt 2.37mins. Mass Spectrum m/z 356 [MH'].
Chiral analytical HPLC, eluent 15% EtOH/n-heptane; Rt 12.26min.

Examples 59-122
Name Preparation | Characterising Data
- analogous to

59 | N-benzyl-N-{[(2R,55)-4-(3, 4- Example 1 LC-MS (System A):
dichlorobenzyi)-5- Rt 2.89 mins.
methylmorpholin-2-yljmethyljurea Mass Spectrum m/z 422

IMH"].

60 | N-benzyl-N'-{[(2S,5R)-4-(3,4- Example 1 LC-MS (System A).
dichlorobenzyf)-5- Rt 2.68mins.
methylmorpholin-2-ylJmethyl}urea Mass Spectrum m/z 422

[MH*.
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yl ] methyl }-N -[ (6-nmet hoxypyri di n-3- Mass Spectrum mh Mﬂ@gﬁyl ] uread4l

[ MH]. 1115-({(({[4- (3, 4Exanpl eLC- M5 (System A):

di chl orobenryi ) nor phol i n-2- 138Rt 2. 10mi ns.

yi ] met hyl } am no) car bonyi ] am no} Mass Spectrum nilz 452,

nmet hyl ) ni coti nam de454 [VH*]. ' 112N-{[4- (3, 4Exanpl eLC-M5 (System A):

di chl orobenzyl ) nor phol i n-2- 136Rt 2. 14mins. yl]nmethyl}-N -(pyrazin-2-Mass
Spectrum m z 410, yl nethyl)ureadl2 [M—I’é] 113N-{[ 4- (3, 4Exanpl eLC- M5 (System

A) . di chl oreberzyHorpholih—2-—136R—2—26/-hs- .
yl 1 met hyl } -IN - (|1, 3 t hi azol 2- Mass Spegtrum nf z A\h?ﬁ?a'yf‘ﬁ%etww}'iﬂl eagl7? [ MH].
114N-{[ 4(3,l4- E{anpl eLC- M5 (System A): HPLC Rt 14.2mins.

81 | 4-({[({[4-(3.4- Example 47 | LC-MS (System A):
dichlorobenzyl)morpholin-2- Rt 2.40mins.
yllmethyl}amino)carbonyllamino} Mass Spectrum m/z 487
methyl)benzenasulfonamide [MH*].

62 | N'-{[4-(3,4- Example 43 | LC-MS (System A).
dichlorebenzyimorphaolin-2- Rt 2.06mins.
ylimethyl}-N-methyl-N-pyridin-4- Mass Spactrum nm/z 409
ylurea [MH'L.

63 | NA{i(2S)-4-{3,4- Example 50 | LC-MS (System A):
dichlorobenzylymorpholin~-2- Rt 2.68mins.
ylmethyl}-N'-(4- Chiral preparative HPLC,
methoxybenzyl)urea eluent 20% ethanol/n-

heptane, Rt 18.7min.

64 | N,N'-bis{[4-(3,4- Example 43 | LC-MS (System A):
dichlorobenzylymorpholin-2- Rt 2,79mins.
ylimethyllurea Mass Spectrum m/z 576

MH').

65 | N{4-(3,4- Example 47 | LC-MS (System A):
dichlorobenzylymorpholin-2- Rt 2.42mins.
yilmethyl}-N'-(3,4- Mass Spectrum m/z 468,
dimethoxybenzylurea 470 [MH".

66 | N-(3-cyancbenzyl}-N'-{[4-(3,4- Example 47 | LC-MS (System A):
dichlorobenzyl)morpholin-2- Rt ;'2.48_l;nins.
yllmethyljurea Mass Sp?ctrum m/z 433,

435 [MH*}.

67 | N-{[4-(3,4- Example 47 | LC-MS (System A):
dichlorobenzy)morpholin-2- Rt 1.88mins.
ylimethyl}-N'-(pyridin-3- Mass Spectrum mvz 409,
yimethyl)urea 411 [MH'].

68 | N-{[4-(3,4- Example 47 | LC-MS (System A):
dichlorobenzyl)morpholin-2- Rt 2.54mins.
yilmethyl}-N'-(3- Mass Spectrum m/z 438,




di chl or obenzyl ) mor phol i n-2- 136Rt 2. 34mi ns.
yl Tmethyl }-N -[(2-nethyl -1, 3-t hi azol - Mass Spect r um niL&Mgreh, 2005

4yl ) met hyl Juread43l [ VH }.

115met hyl

di chl orobenzyl ) nor phol i n-2- 136Rt 2. 49mi ns.
yl ] met hyl } am no) car bonyl ] am no} Mass Spectrum ni z 487,

nmet hyl ) - 4-net hyl -1, 3-t hi azol e-5-489 [ VH*].

car boxyl ate

116N- ((5-am no- | - phenyl - | H pyrazol - Exanpl eLC- M5 (system A):
4-yl)ymethyl ]-N -{[4(3,4136Rt 2. 45m ns.32i chl or obenryl ) nor phol i n- 2- Mass

. 491 M1 117N LT

il)o:ecfjir pritG o DEORBERBITRRA. 0. 136Rt b. 26mi ns. |9 RERhyI }N - (1

H pyrroi c[ 269- Vsip-S@ect rum m' z 448, bEmsipleddh | ESNMSEEBIEMA) eadd

1ol (LA S B RB RlS) 91C1T o obefEAgarel |2 13
ylimethyl}-N'-[3- Mass Spectrum m/z 492,
(trifluoromethoxy)benzyljurea 494 [MH"].

70 | N<{[4-(3,4- Example 47 | LC-MS (System A):
dichiorobenzyl)maorpholin-2- Rt 2.83mins,
yljmethyl}-N'-[4- Mass Spectrum m/z 478,
{triflucromethyi)benzyllurea 478 [MH".

71 | N{[4-(3,4- Example 47 | LC-MS (System A):
dichlorobenzyljymorpholin-2- Rt 2.59mins.
vlimethyl}-N'-[4-(1,2,3-thiadiazol-4- Mass Spectrum m/z 492,
yl\benzyljurea 494 [MH*].

72 | N-{[4-(3,4- Example 47 | LC-MS (System A):
dichlorobenzylymorpholin-2- Rt 2.88mins.
ylmethy!}-N'{4- Mass Spectrum m/z 492,
{trifluoromethoxy)benzyljurea 454 [MH"].

73 | N-(3,5-dichlorobenzyl)-N'{[4-(3,4- | Example 47 | LC-MS (System A):
dichlorobenzyl)morpholin-2- Rt 2.92mins.
ylimethyljurea Mass Spectrum m/z 476,

478, 480 (MH"].

74 | N-{|4-(3,4- Example 47 | LC-MS {System A):
dichlorobenzyl)morpholin-2- Rt 2.82mins.
yilmethyl}-N'-[3- Mass Spectrum m/z 478,
(trifluoromethyl)benzyljurea 478 MK

75 | N-{[4-(3,4- Example LC-MS {System A):
dichlorobenzyl)morpholin-2- 136 Rt 2.88mins.
ylmethyl}-N'-(2,4- Mass Spectrum m/z 444,
difluorabenzyl)urea 446 [MH*].

76 | N-{[4-(3,4- Example 47 | LC-MS (System A):
dichlorobenzyl)morpholin-2- Rt 2.65mins.
ylimethyl}-N'-(3,4- Mass Spectrum m/z 444,
difluorobenzyl)urea 448 [MH"].

77 | N{[4-(3.4- Example 47 | LC-MS (System A):

2- ({[(A(3, 4Exanpl eLC- M5 (System A):

M5 (System

[ MH] .
6Rt



16 March. 2005 58 Examle 123: 4 ho'
2 yl] et hyl Zm no) car bonyl ] am no} met hypbenzoi ¢ acid c
N, NN N-triethylam ne 1:1 Sodi um hydroxi de (0.098) was added to a stirred

solution of Exanple' 105 (0.5228)

net hanol

- p ({[({[4{3.4 Drchl orobenzyprmrp bn
chE:Margh. 008

inaab mxture of water (5m) and

(5m) at 20C, and stirring was continued at 20C for 18h. The pH of

the mocture was adjusted to approximtely 6 by the addition of 2M aqueous

sodi um hydroxi de and the m xture was applied in two equal

portions to ion

exchange cartridges (108 Isolute SCX p@m3e-conditioned with nethanol).

Elution w

h_nme

hanol

(3 _colum volunmes) .follo

met hanol (
in vacuo ¢
2.60mM n My
(M1, yl)
di chl or obe

yl ] met hyl }}+

120N-{[ 4-(
di chl or obe
Spectrum r
HPLC, el ue

aed ’Iﬂhtrlpfh\/l ine in
2 col qmr%f‘mwhaiﬁ'dz‘evap ration of | RiR58MN% i rst basi¢ fractions
ave [ymethyl-Ne(3aRBResigReea [t an sol i d] Yes«/SB8jum EM3s( System A) R,
ss Spectrumm z 452 [ MH ] [(dinethyld@éﬁ%ﬁrthyl]thlen 2-473
ret hiyl Yurea 119N-{[ 4- (3, 4- Bxanpl eLC- tem A)
NT8/ | ) MR{Ahdl | n- 2- 136Rt * 2. 42nkxample 47 | LC-MS (System A).
N, sl ippiatbgeaess) Spectrun| gl s, 400 [
nryi } Yﬂmeﬁhﬂ}-lN' {HPindd6Rt 2. 21m ns. ygrel Maks Speetrynt ;vigdA4ty | { 2H- Mass
't/z %&f&;aazol S-yl)methyl JureadgaMy. 1. Chiral analytical

;9 3 N-{[4—(3 4- Example 47 | LC-MS (System A);
dichlorobenzylymorpholin-2- Rt 2.50mins.
ylimethyl}-N'-(1H-indol-4- Mass Spectrum m/z 447,
yimethylurea 449 [MH'"].

80 | N-(3,4-dichlorobenzyl)-N'-{[4-(3,4- | Example 47 | LC-MS (System A):
dichlorobenzyl)morpholin-2- Rt 2,88mins.
ylimethyllurea Mass Spectrum m/z 476,

478, 480 [MH").

81 | 3-{{I({[4-(3.4- Example LC-MS (System A):
dichlorobenzyl)morpholin-2- 131 Rt 2.29mins,
ylimethyl}amino)carbonyilamine} Mass Spectrum m/z 465,
methy!)-N-methylbenzamide 467 [MH"].

82 | N{{4-(3.4- Example LC-MS (System A}:
dichlorobenzyl)morpholin-2- 136 Rt 2.77mins.
yllmethyl}-N'-(2,3-dihydro-1- Mass Spectrum m/z 450,
benzofuran-5-yimethyl)urea 452 [MH*].

83 | N-{[4-(3,4- Example 47 | LC-MS (System A):
dichlorobenzylymorpholin-2- Rt:i.ZT_Qins.
ylimethyi}-N-[(5-methylisoxazol-3- Mass Sp;ectrum m/z 413,
ylmethyljurea 415 [MH"].

84 | N-{{4-(3.4- Example 47 | LC-MS (System A):
dichlorabenzyl)merpholin-2- Rt 2.82mins.
yllmethyl}-N'-[2- Mass Spectrum m/z 492,
(triﬂuordmethoxy)benzyl]urea 494 [MH"].

85 | methy! 3-{{[({[4-(3,4- Example 47 | LC-MS (System A):
dichiorobenzyl)morpholin-2- Rt 2.55mins.
ylimethyl}amino)carbonyilamino} Mass Spectrum m/z 466,




hept ane( 0. 10/d'FA),
121N but - 3-ynyl -
di chi orobenryl) m)rphol in-2-Rt 2.32m ns.
122N-{[4- (3, 4- Exanpl e 43LC- M5 (System A):

(MH ] .

di chl orobenryl ) nmorphol i n-2-Rt 2. 46m ns.

500 (phenyl sul fonyl) propyl]ureal VH ].
4- ({[({[(29)-4-(3, 4-Di chl or obenzyl ) mor phol i n- 2Y] met hyl } anmi no) cer bonyi ] an no

} met hyObenzami de hydrochl oride 4. OM hydrogen chloride in 1, 4-di oxane
on-—of -Exa

(2.0mM) wa
(10m), an
evapor at ed
met hanol (
evapor at ed
met hanol (
under a st
t he sol ven
vacuo to 1
A R 2.25
br.s, NHS,
2xXAromatic
7.325(1 H,
2xVv. br.s

Rt 9.99m n and 12. 75m n.

-{[ 4- (3, 4Exanpl e 43LC- M5 ( Syst em Aj6March, 2005
yl ] met hy! }ur eaMass Spectrum m z 370

yl ] met

hyl }-N

-[ 3-Mass Spectrum n z

16 March, 2005 59 Exanple 124:

q%#%—ﬁé——@QPLOOB;N-n met hano
b st i PERYdgeR8cont i nued at| 22C for nH8IMHE sol vents were 5
861 0eN-{[&-(H4-r eam of ni Trogern mxasiplb he rﬁswmeystan dy:ssolved in
PR RO AT g The T ebRRTIES MR o seof ved i n
Arl) | vimethyighe[2¢ 4ml ) added, |and the sammmmg%ﬁ A7&vapor at ed
=20 Sdbhilbedigelt) L2 [ SU° Ui L aleG 8 e, and
D87gi MiHIfHB4 i t | e conpound dFxamplRA ] kKeMSISyged Akg) . LEVS (System
" MigrrSenghiingiez 451 [M1] TH NS0« 1L 4pS(IH

: r Argmati c C}HAB% g g%ﬂéz Ap' BB

Gy | eGSR IR (o G, 7 RS P Bynad | ¢ G

br.s, NH), 7.285 %AA BB, [2xAronmati 428HMH"6. 62, 6. 285 2H,

88 | N-{[4-(3.4- Example 47 | LC-MS (System A):
dichlorobenzyi)morpholin-2- Rt 2.55mins.
ylimethyi}-N'-(2-flucrobenzyijurea Mass Spectrum m/z 426,

428 [MH".

89 | N-{[4-(3,4- Example 47 | LC-MS (System A):
dichlorobenzyl)morpholin-2- Rt 2.73mins.
ylimethyl}-N'-(4- Mass Spectrum m/z 466,
isopropoxybenzyljurea 468 [MH'].

90 | N{[4-(3,4- Example 47 | LC-MS (System A):
dichlorobenzyf)morpholin-2- Rt 2.59mins.
yllmethyl}-N'-(2,4- Mass Spectrum m/z 468,
dimethoxybenzyljurea 470 [MH"].

91 | N-{[4-(3,4- Example 47 | LC-MS (System A):
dichlorobenzyl)marpholin-2- Rt 2.60mins.
yllmethyl}-N'-[2-(4- Mass Spectrum m/z 452,
methoxyphenyl)ethyllurea 454 MH'].

92 | N-[2-(4-tert-butoxyphenyl)ethyl]-N'- | Example 47 | LC-MS (System A):
{[4-(3,4-dichiorobenzyl)morpholin- Rt 2.84mins,
2-ylmethyllurea Mass Spectrum m/z 494,

496 [MH'].

93 | N{[4-(34- Example 43 | LC-MS (System A):
dichlorobenzyl)morpholin-2- Rt 2.58mins.
ylimethyl}-N'-{thien-2- Mass Spectrum n/z 414
yimethyliurea {MH"].

94 | N-{{4-(3,4- Example 47 | LC-MS (System A):
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ylimethyl}-N'-(4-hydroxybut-2- Mass Spgctrum m/z 386
ynylurea [MH*].

101 | N-allyl-N'-{[(25)-4-(3,4~ Example 50 | LC-MS (System A):
dIchIoroberizyl)morpho!ln-z- Rt 2.40mins.
ylimethyljurea Chiral preparative HPLC,

eluent 20% ethanol/n-
heptane, Rt 9.3min.

102 | N-but-3-enyl-N'-{[4-(3,4- Example 43 | LC-MS (System A):
dichlorobenzylymorpholin-2- Rt 2.40mins.




NanePr epar ati onCharacteri sing Data anal ogous to
1283- ({[ ({[ 4- (3, 4Exanpl eLC- M5 (System A): di chl or oben$-Mareh, 2008 , 5> 131R

2.32m ns.

(System A):

yl ] met hyl } am no) car bonygam no} Mass Spectrum m z 479,
met hyl ) - N, N-di et hyl benzam de481 [ MH].

di chl orobenryl ) nmor phol i n-2- 131Rt 2. 33mi ns.
yl ] met hyl } am no) car bonyl ] am no} Mass Spectrum m z 479,

nmet hyl ) - N- et hyl benzam de481 [IVH | .
130N-cycl opropyl -3- ({[ ({[4(3, 4Exanpl eLEEM5 (System A):

1293- ({[ ({[ 4- ( 3, 4Exanpl eLC- MB

gave t he
Pm on, Mss

di chl orobenzyl ) morpholin-2-131Rt 2. 34 ns

yl j met hyi } dm ndyWaethdlagant no} Mass Speéct rum i z| Mass SPaum/mF B&hzalm de493

[ MVH']. 14 Marjch. 2005 61 dichl or ometlhanel et hajmi#0. 88Damonl a,

title conp und as_2 white solid (n 01248) LCN {Q\lg_t_f_m(ﬁ_gr_zl_g

Spect rum nt A03 g ‘f\'/ﬁ"]’. Example 43 | LC-MS (Systeni A):
dichlorobenzyl)morpholin-2- Rt 2.19mins.
ylimethyl}-N'-[2-(pyrrofidin.1- Mass Spectrum m/z 479
ylsulfonylethyiJurea [MH'].

104 | N'-{[4-(3,4- Example 43 | LC-MS (System A):
dichlorobenzylymorpholin-2- Rt 2.81mins.
yimethyl}-N-(4-methoxybenzyl)-N- Mass Spectrum m/z 452
methylurea [MH'].

105 | methyl 4-({[({[4-(3.4- Example LC-MS {System A):
dichlorobénzyl)morpholin-2- 136 Rt 2.865mins.
yiimethyi}aminc)carbonyljamino} Mass Spectrum m/z 466
methyl)benzoate [MH*]. '

108 | 4-({f({f4-(3 4- Example LC-MS (System A):
dichlorobenzyl)morpholin-2- 136 Rt 2.61mins.
ylimethyl}amino)carbonyllamino} Mass Spectrum m/z 570,
methyl}-N-(1,3-thiazol-2- 572 [MH*].
yl)benzenesuifonamide )

107 | N-{[4-(3,4- Example LC-MS (System A):
dichlorobenzyl)morpholin-2- 136 Rt 1.95mins.
ylimethyl}-N'-({5- Mass Spectrum m/z 455,
[(dimethylamino)methyi]-2- 457 [MH'].
furylymethyi)urea

108 | N-(4-(34- Exampie | LC-MS (System AY:
dichlorobenzyl)morpholin-2- 136 Rt 2.52rr§ns.
yllmethyl}-N'-[(3- Mass Spectrum m/z 445,
methoxyisothiazol-5-yl)methyflurea 447 (MH'].

109 | N-{[4-(3,4- Example LC-MS (System A):
dichlorobenzyl)morpholin-2- 136 Rt 2.35mins.
yllmethy!}-N'-[(4-methyl-1,3-thiazol- Mass Spectrum m/z 429,
2-ylymethyljurea 431 [MH"].

110 | N-{{4-(3,4- Example LC-MS (System A):
dichlorobenzyl)morpholin-2- 136 Rt 2.40mins.
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4- (%{1&13@995%#1@)&%&@1}4@ tam A): di chyasofrnirmh Wﬁ%@hm in-2-131R
y get %/ %}am no) car bonyl ]am no} Mass Spectrum m z 479
\F di Bt "%Wf&rﬁedeml [VH (. 1334- (] fAMICY 3, 4- Exanpl ¢LC- MS
112 crm{[ar(@aenr yT') nor phol ISn- aﬁmégtm 21 28 M System A):
m no r s Spe um i z .

hy! st gﬁ%'gﬂ%ﬁ‘”ﬁ% (156 R{Z14mins.
pr opyyllrmf(y{}-[l\('-(p[vﬂs(zm-%Exarrpl elLC- MS ( Sy $Masa Zxectrum m/z 410,
nzyl -2-131 Rt 2.[26m ns.
Tl nmﬁﬁar onv Jam no} Mass _Spectrum 412 {81{1‘]

113 | N-{[4-(3,4- Exampls C—MS (System A):
dichlorobenzyl)morpholin-2- 136 Rt 2.26mins.
ylimethyl}-N'-(1,3-thiazol-2- Mass Spectrum m/z 415,
yimethyl)urea 417 [MH"].

114 | N~{[4-(3,4- Example LC-MS (System A):
dichlorobenzylymorphoiin-2- 136 Rt 2.34mins.
ylimethyl}-N'-[(2-methyl-1,3-thiazol- Mass Spectrum m/z 429,
4-ylmethyljursa 431 [MH"].

115 | methyl 2-({[{({{4-(3.4- Example LC-MS (System A):
dichlorobenzyl)morpholin-2- 136 Rt 2.48mins.
yllmethyl}amino)carbonyl}amino} Mass Spectrum m/z 487,
methyl)-4-methyl-1,3-thiazole-5- 489 [MH'].
carboxylate .

116 | N-[(5-amino-1-phenyl-1H-pyrazol- | Example LCTMS (System A):
4-yhmethyl]-N-{[4-(3,4- 136 Rt 2,45mins.
dichlorobenzyl)morpholin-2- Mass Spéctrum m/z 489,
yiimethyllurea 491 [MH"].

117 | N-{[4-(3,4- Example LC-MS (System A);
dichlorobenzyl)marpholin-2- 136 Rt 2.26mins.
ylimethyl}-N'-(1H-pyrrolo[2,3- Mass Spectrum m/z 448,
blpyridin-3-yimethyljurea 450 [MH*).

118 | N-{[4-(3,4- Example LC-MS (System A):
dichlorobenzylymorpholin-2- 136 Rt 1.98mins.
yilmethyl}-N'-({5- Mass Spectrum m/z 471,




met hyl ) benzam de493 [ MH]. 135N-{[ 3-(4-chl orophenyl )i sgxazol - Exarrpl eLC M5
(System A}: yl]methyl}-N -{((2S}4- (3, 4-136Rt 2. 98ni ns 16 March 3003

di chl orobenzyl ) nor phol i n- 2- Mass Spectrum mh 509, yl]nmethyl}urea511 [ MH].

16 March. coos s2 LA Ms {System A) Rt 2.19m n Mass Spectrum m z 414 [ MH].
Chiral analytical HPLC, eluent 30k ethanol/ 0.1 %trifluoroacetic acid in
n- heptane, Rt 10.1m n. Exanples 137-144 NanePreparationCharacterising Data
anal ogous to' 1374(2-{[({[{2S)-4-(3, 4Exanpl eLC- M5 (System A):

di chl orobenzyl ) mor phol i n-2- 136Rt 2. 38nggs.

yl ] met hyl } ami no} carbonyl j am no} Mass Spectrum nmiz 501,

et hyl ) benzgnesl ﬂ(ﬁmwm@omemmqmz-lssss ({[ ({[ (|2BpMHT.3, 4- Exanpl eLC- M5
(System A):j di cfgi},cp,g{p@ gy/| ) mor phol i n-2-136Rt 2. [28mi ns.

yl ] met hyl } yYcar homd] am no}Mass Spectrum nh| 465,

1 19 "N-{[4~(3,4- Example LC-MS (System A}
dichlorobenzylymorpholin-2- 136 . { Rt 2.42mins.
yllmethyl}-N'-(2-furyimethyljurea Mass Spectrum m/z 398,

400 IMHY.

120 | N-{[4-(3,4- Example LC-MS (System A):
dichlorobenzyiymorpholin-2- 136 Rt 2.21mins.
ylimethyl}-N'-[(2-methyl-2H- .| Mass Spectrum m/z 414,
tetraazol-5-yl)methyllurea 416 [MH'].

Chiral analytical HPLC,
eluent 30% EtOH/n-
heptane(0.1%TFA), Rt

9.99min and 12.75min.

121 | N-but-3-ynyl-N'-{[4-(3,4- Example 43 | LC-MS (System A):
dichlorobenzyymorphaolin-2- Rt 2.32mins.
yllmethyi}urea Mass Spectrum m/z 370

MHY1.

122 | N<{[4-(3,4- Example 43 | LC-MS (System A):
dichlorobenzylymorpholin-2- Rt 2.46mins.
ylimethyi}-N'-[3- Mass Spectrum mvz 500
(phenylsulfonyl)propyljurea [MH'].

Example 123:  4-({[({f4-(3,4-Dichlorobenzymorphalin-2-
yllmethyllamino)carbonyllaminc}methylibenzoic acid compound with N,N, N-tristhylamine
[(a))

Sodium hydroxide (0.09g) was added to a stirred solution of Examgle;‘l 05 (0.522g)ina
mixture of water (5ml) and methanol (5ml) at 20°C, and stirring was continued at 20°C for
18h. The pH of the mixture was adjusted to approximately 6 by the addition of 2M aqueous
sodium hydroxide and the mixture was applied in two equal portions to ion exchange
cartridges (10g Isolute SCX pre-conditioned with methanol). Elution with methanol (3 column
volumes) followed 10% triethylamine in methanol (2 column volumes) and evaporation of the

first basic fractions in vacuo gave the title compoundas a tan solid (0.468g).
LCMS (System A) R, 2.60min Mass Spectrum m/z 452 [MH*|




met hyl ) - N-met hyl benzam de467 [ MH ].

- 139N- cycl opropyl - 3- ({[ ({[ (2S) - 4- (3, 4- Exanpl eLC- M5 ( Sy8:Mazrchy 2005

di chl or obenzyl } mor phof i n-2- 136Rt 2. 57mi ns.

yl ] met hyl } am no) car bonyl j am no} Masa Spectrum m z 527,

met hyl ) benzenesuf f anam de529 [ MH ]. 140N-{[ (2S)-4- (3, 4Exanpl eLC- M5 ( System

A) : di chl orobenzyl ) nor phol | n-2-136Rt 2. 33m ns.

ylJmethyl }-N -[(4-methyl -1, 3-thi azol - Mass Spectrum m z 429,

2-yl)ymethyl Juread431 [MHJ. 141IN-{[(2S)5¢}- (3, 4Exanpl eLC- M5 (System A):

di chl or obenzyl ) nor hoI I n-2- 136Rt_ 2. 23m ns.

yl ] met hy| } Exgrople 12 + #5({H{{6s oarpHli:2

gj—_‘lzm{[(gs etk Rhflafambimet §én§£ﬂi1_]i39h drochloride (4- M
i chl or obenz nor phol T n | - 73M ns. ss

Spect rum TIRSRD bRy B bhesale I ARIPA sqitioh bt Gaample

143t ent - buqmiooé)(@&r@ﬁwah&,({kﬁm%’ﬁ& Sirfh3 e Borftifmyeet £ 92 for 1h. The soivents were

5 evaporated under a stream of nitrogen and the residue re-dissolved in methanol (4mi).

yl nmet hyl )uread4l7 [ VH~.

Toluene (4mi) was added, and the solvents were again evaporated under a stream of
nitrogen. The residue was re-dissolved in methanol (4mi), toluene (4mil) added, and the
solvents again evaporated under a stream of nitrogen. The white residue was triturated in
ether and the solvent evaporated under a stream of nitrogen before being dried in vacuo to
10 give the title compound as a white solid (0.117g).
LCMS (System A) R, 2.25min Mass Spectrum m/z 451 [MH"]
'H NMR (D8 DMSO): 11.455(1H, br.s, NH*), 7.97-7.928(2H d+br.s, Aromatic CH+NH)
7.825(2H, AA'BB', 2xAromatic CH), 7.758(1H, d, Aromatic CH), 7.585(1H, dd, Aromatic
CH}, 7.323(1H, br.s, NH), 7.285(2H, “2AA'BB', 2xAromatic CH), 8.62, 6.285(2H, 2xv.br.s,
15 CONH,), 4.355(2H, AB, CH,), 4.255(2H s, CH,), 3.958(1H, dd, CH), 3.88-3,795(2H, m,
2xCH), 3.285(1H, br.d, CH), 3.25-3.185(2H, br.m, 2xCH), 3.095(1H, dd, CH), 3.005(1H, br.m,
CH), 2.786(1H, m, CH}) .
Example 125: N-{[{28)-4-(2,3-dichlorobenzyl}morpholin-2-yljmethy-N'-prop-2-ynylurea
A solution of lntermediatq 22 (0.024g) in dichloromethane (1ml) was stirred with Intermediate
20 20 (0.033g) and N,N-diisopropylethylamine (0.022mi) for 3h at 23°C. The solvent was
removed in vacuo and the residue was purified by solid phase extraction (Isolute SCX
sulphonic acid column) eluting with methanol followed by 10% 0.880 ammonia solution in
methanol. The basic fraction was concentrated in vacuo, and the residue was dissolved in

dichloromethane (5mi), and the solution shaken with polystyrene methyl isocyanate resin
25 (Argonaut technologies, 0.258g, 1.43mmelfg) for 16h. The solu{ion was drained from the
resin and the resin washed with dichloromethane (8mi); the combined filtrate and washings
were concentrated in vacuo to give the title compoundas a pale yellow gum (0.02g).
LC/MS (System A) Rt 2.17min, Mass spectrum m/z 356 [MH"].
Example 126: N-({(28)-4~[(5-chlorothien-2—yi)methyl]morphoIin-2-y|}methyl)-N'-prop-2-
30 ynylurea
Example 126 was prepared in an analogous manner to Example 125from intermediate 23,
(0.030g). Further purification using a silica gel solid phase extraction cartridge (1g Varian

Bond Elut), eluting with 0-5% methanoal in ethyl acetate, gave the title commund as a clear
gum (0.025g).




di chl orobenzyl ) norphol i n-2-Rt 2. 69 m ns.

yl ] met hyl }ami no) car bony! ] ami no} Mass Spectrum nf z 515 16Maseh, 3905 coos 63
nmet hyi ) pi peri di ne-1-carboxyl ate[ MH ].

144N-cycl opropyl -4- ({[ ({[(2S)-4- (3, 4- Exanpl eLC-M5 (System A):

di chl or obenzyl ) nor phol i n-2- 136Rt 2. 54mi ns.

yl ] met hyl } am no) car bonyl ] am no} Mass Spectrum m z 527,

net hyl } benzenesul f onam de529 [MH*]. Exanpl e 145:

N-{[(2S)-4-(3, 4-Di chl orobenzyl ) nor phol 56' 2-yl]nmethyl}-N -[3- thylsuffonyl)
propyiJurea Internediate 40 (0.02258) and N, N-dii sopropyl et hyl am ne (0.021
m) were ad&dds (Systenss) Ritf. 85 mio Mabsipectraodhaties MH'(.0. 0448) in di chl or onet hane

3m and uh ke For styrene
gcav)engl ng Sl f -{1[1(\:%%&181 &Q&Y%g%\?gagf]g%dﬂtm&m%haken for

2h. The m was|iprepeesg in §lh@3|0w$ maneerie Exampia125ifrom demmediatest®e, and

o —alaf ittt

the filtrat O%WFuﬂﬂercﬂuthF&Eléd’usﬁr@ a%ﬂ:éauéepma Fﬁas%%'x@fh@r%f@l&&@@%@arﬁﬂ” ridge

(29 Is Iat gﬁ‘f 5ut|on wi t h et hanol | owed anmonia in
met handl B, eitiigavi Bilodtb Eethens! ip sty acﬁféter gavedh q_’élﬁ_ﬁm avaelegr aphy on
silica gel g(uhﬁa(ona'rg)Bond Elut 1g cartridge), eluting 10 with

di chl or onet e et at gave the title conpound
(0. 029ng) . @%&sy%s‘s‘{&)e% i&?yrﬂéf'ﬁ’% S ok ’f\’fgégﬁgé%j;t rumnlz 452 [ NHF].

Exanpl es 1@&@ epar af i onChar acterising Dat a anal ogous to

146N { [ ( 29)F = fapheExamptetGVE Systemsfi i heaRRERE pIErPhef | n- 2- 145K
2. 30m ns. analogous to

128 | 3-({[({[4-(3,4- Example LC-MS (System A):
dichlorobenzylymorpholin-2- 131 Rt 2.32mins.
ylImethyl}amino)carbonyllamino} Mass Spectrum m/z 479,
methyl)-N,N-dimethylbenzamide 481 [MH*].

129 | 3-({[({[4-(3.4- Example LC-MS (System A);
dichlorobenzyl)morpholin-2- 131 Rt 2.33mins.
yllmethylamino)carbonyljaminc} Mass Spectrum m/z 479,
methyl)-N-ethylbenzamide 481 [MH"].

130 | N-cyclopropyl-3-({{({{4-(3.4- Example LC-MS (System A):
dichlorobenzylimorpholin-2- 131 Rt 2.34mins.
ylimethyl}amino)carbonyllamino} Mass Spectrum m/z 491,
methylibenzamide 493 [MH"].

Example 131. 4-({[({]4-(3,4-Dichlorobenzyl)morpholin-2-

10 yllmethyl}amino)carbonyllaminoimethyl)-N-methylbenzamide
Example 123 (0.050g), 1-hydroxybenzotriazole (0.066g) and 1-fa-dimethylaminopropyl)-S—
ethylcarbodiimide hydrochloride (0.118g) were stirred in N,N-dimethyll‘onnamide {4.2mt) and
N,N-diisopropylethylamine (0.132mi) was added to the mixture. Stirring was continued at
20°C until a clear solution was obtained. 2.0M methylamine in tetrahydrofuran (0.378ml) was

15 added to a portion of the mixture {1.0ml) and the mixture was stirred at 20°C under nitrogen
for 17h. The mixture was applied in two equal portions to lon exchange cartridges (2x 2g
Isolute SCX pre-conditioned with methanol). Elution with methanol (3 column volumes)
followed by 10% 0.880 ammonia in methano! (2 column volumes) and evaporation of the

. basic fractions in vacuo gave the cruds product. Purification by Biotage flash
20 chromatography on a silica gel cartridge (8g), eluting with 100:8:1




yl ] methyl}-N -(3-Mass Spectrumrr/z 466
(i sopropyl sul fonyl ) propyl Jurea[ MH#*]. 147N-{[(2S) - 4- ( 36Mpzeh, 2006 \5 ( Syst em
A): di chl orobenzyl ) nor pholin-2-145Rt 2. 34mins. yl]nethyl}-N -[3-Mss
Spectrumrn/z 466 (propylsul fonyl)propyl]ureal MH].
148N-[ 3- (tart-butyl sul fonyl ) propyl]-N -Exanpl eLC-M5 (System A):
{[(2S)-4-(3,4-145Rt 2.41 mns. dichl orobenzyl)norpholin-2-Mass Spectrum m z
460 yi]methyl Jureal MH*]. 1494- ({[({[(2S)-4-(3, 4-Exanpl e 57LGVS (System A):
di chl orobenzyl ) norphol i n-2-Rt 2.28m ns. yl]nethyl}am no)carbonyl ] am no} Mass
Spectrumrn/z 465 16 March. 2005 li4 Gilet hyl) - N- et hyl benzam de[ MH' ] .
Chi ral anald%ﬁlbr%ﬁ\'eth'éﬁé(&hal%lll&ggﬁ am]T%&ia?tgapv%Qi% titfe %oﬁluéound as a white solid

(0.0124g).

LCMS (System A) R, 2.22min, Mass Spectrum m/z 465 [MH1.

Chiral analytical HPLC, eluent 15% ethano! in n-heptane, Rt 24.0min and 27.7min.
5 Examples 132-135

Name Preparation | Characterising Data
analogous to

132 [ 4-{{[({[4-(3.4- Example LC-MS (System A):
dichlorobenzyl)morpholin-2- 131 Rt 2.30mins.
ylmethyl}amina)carbonyflamine} Mass Spectrum mvz 479,
methyl)-N,N-dimethylbenzamide 481 [MH".

133 | 4-({[({[4-(3,4- Example LC-MS (System A):
dichlorobenzyl)morpholin-2- 131 Rt 2.28mins.
ylimethyllamino)carbonyljaming} Mass Spectrum m/z 479,
methyl}-N-ethylbenzamide 481 [MH"].

134 | N-cyclopropyi-4-({[{[4-(3,4- Example LC-MS (System A).
dichlorobenzyl)morpholin-2- 31 Rt 2.26mins.
ylimethyi}amino)carbonyljamino} Mass Spectrum mvz 491,
methylbenzamide 493 [MH").

135 | N-{[3-(4-chlorophenyl)isoxazol-5- | Example LC-MS (System A):
yllmethyl}-N'{[(28)-4-(3,4- 136 Rt 2.88mins.
dichlorobenzylymorphoiin-2- Mass Spectrum m/z 508,
yllmethyljurea 511 [MH*].

Example 136: N-{[{28)-4-(3,4-dichlorobenzylimorpholin-2-ylimethyl-N'-[{2-methyl-2H-
tetraazol-5-yhmethyljurea :

intermediate 30 (0.041g) was added to a stirred solution of Intermediate 29(0.110g) in N,N-
dimethylformamide (2ml) at 22°C, and N,N-diisopropylethylamine (0.052ml) was added. After

10 stirring for 20 h, the mixture was applied in two equal portions to ion exchange cartridges
{10g Isolute SCX pre conditioned with methanol). Elution with methanol (3 column volumes)
followed by 10% 0.880 ammonia in methanol (2 column volumes) and evaporation of the first
basic fractions in vacuo gave the crude product. Pﬁrification by Biotage flash
chromatography on silica gel (8g cartridge}, eluting with 100:8:1

16 dichloromethane/ethanol/0.880 ammonia, gave the title compound as a white solid,
(0.0828g).



hept ane, detection at 230nm Rt 29.7m n.

150N- cycl opr opyl - 4- ({[ ({[ (2S) - 4- (3, 4Exanpl e 57LC M5 A6 Marchy 2005

di chl orobenryl ) nmorphol i n-2-Rt 2. 38nm ns. yl]nethyl }am no) car bonyl ] anm no} Mass
Spectrum nz 491 methyl)benzanm de[ VA ]. 15lethyl 4-{[({[4-{3, 4Exanple

47LC- M5 (System A): dichl orobenzyl ) norpholin-2-Rt 2. 61 m ns.

yl ] met hyl } am no) car bonyl ) am no} Mass Spectrum m z 473

pt peri di ne-1-carboxylate [ MVHO 152N-{[4- (3, 4- Exanpl e 47LC M5 (System A) :

‘di chl orobenzyl ) mor phol i n-2-Rt 2. 05 mi §

yl ] met hyl } M [ 2- (2- oxoi mi dazol i di n- Mass“Spectrumra/z 430,

1-yl) et hyl\joss egydeni MR} 2,198 Mabé SpelcBurd nxanaiMei47LC- M5 (System A) :

O et o s Shebl drabhien et & e apbe il 1% sutvprmansti Ao Iy ePlaneel wir

154N-{[ 4( 310tmianpl e 47LGAVE (System A) :
Examples 137-144

Name Preparation | Characterising Data
analogous to

137 | 4-(2-{[({{(2S}4~(3,4- Example LC-MS (System A}:
dichlorobenzyl)morpholin-2- 136 Rt 2.38mins.
yllmethyl}amino)carbonylijamino} Mass Spectrum m/z 501,
ethyl)benzenesuifonamide 503 [MH".

138 | 3-({l{{l(2S)}-4-(3.4- Exampie LC-MS (System A).
dichlorobenzylymorpholin-2- 136 Rt 2.28mins.
ylJmethyl}amino)carbonyllamino} Mass Spectrum nm/z 465,
methyi)-N-methylbenzamide 467 [MH"].

139 | N-cyclopropyl-3-{[({f{(25)4-(3,4- Example LC-MS (System A):
dichlorobenzylmorpholin-2- 136 Rt 2.57mins.
yiimethyl}amino)carbonyljamino} . Mass Spectrum m/z 527,
methyl}benzenesulfonamide 529 [MH'"].

140 | N-{[(28)-4-(3,4- Example LC-MS (System A).
dichlorobenzylimorpholin-2- 136 Rt 2.33mins.
ylimethyi}-N'-[(4-methyl-1,3-thiazol- Mass Spectrum m/z 429,
2-ylymethyllurea 431 [MH*].

141 | N-{[(2S)-4-(3.4- Example LC-MS (System A):
dichlorobenzy!)morpholin-2- 136 Rt 2.23mins.
ylimethyl-N'~(1,3-thiazol-2- Mass Spectrum m/z 415,
yimethylurea 417 [MF]"J.

142 | N-{[(25)-4-(3,4- Example LC-MS (System A):
dichlorobenzylmorpholin-2- 138 Rt 2.73mins.
ylimethyl}-N'{[3-(4- Mass Spectrum m/z 505,
methoxyphenyl)isoxazol-5- 507 [MH'L.
yllmethyljurea

143 | tert-butyl 4-({[({T4-(3,4- Example 43 | LC-MS (System A).
dichiorobenzylymorpholin-2- Rt 2.89 mins.
ylimethyl}amino)carbonyl]lamino} Mass Spectrum m/z 515




di chl orobenzygnor pholin-2-Rt 1.16mns. yl]nmethyl}N E g grshg! : B 4- Mass
Spectrumniz 431 ylethyl)urea[ MFi "]. . 155ethyl 4] ({ ; l e 47LC- M5
(System A): dichl orobenryl)norpholin-2-Rt 2.36m ns.
yl ] met hyl } am no) car bonyl ] Mass Spectrum mh 459
pi perazi ne-|-carboxylate[MH ]. 156N-{[4(3, 4Exanpl e 47LC- M5 (System A):
di chl orobenzyl ) norpholin-2-Rt 2. 12mlns. ygnet hyl } nor phol i ne- 4- Mass Spectivm
m z 388 carboxam de[VH ]. 157N-{[4(3, 4-Exanple 47LGVE (System A): 16
March. 2005 65 Exanple 160: N-([4-(3, Ab di cht or obenzyl ) nor phol i n- 2-
I ]methyl}-N - (1(nethyl sul fonyppi peri di 3- 4- yl ] urea Methane sul phonyl
chloride (p. 00 yimridgifsedaboxyRteSOl [UT T ON 01 | [MHT.Medi ate 16 (O 048) and
N, N- di i sopFepH-etindamn ) —HA-di-ch-or-bpRihane ¢ sol ution
was stirref® f%ﬂ@%yl-ﬁggﬁﬂgh%iﬁsﬁ VERE™REs r phoAS ﬁé'véé‘?:uo and t he
-resi due wag puydi¢hlecbeoyyiparprdliphase extigacti on| Rt addmmibe SCX sul phoni ¢ aci d
col um) el ptinp,; wed by 10% 0 IU|on|n
nmet hanol, {o g X/Weﬁﬂéé?ﬁhﬁ%%&g&%“ as a pal e Né??ov)fv gumn?zo . LC M5
(System A) | Rt pmsthilibentanesulforamidesm rd z 479 [ MH{ P29 IMH].

Example 145: N-{[(28)-4-(3 4-Dichlorobenzyl)morpholin-2-yljmethyi}-N'-{3-*

{ethylsulfoenylpropyijurea '

intermediate 40 (0.0225g) and N,N-diisopropylethylamine (0.021ml) were added to a

solution of Intermediate 10 (0.044g) in dichloromethane {3mi), and the mixture was shaken

5 at 22°C for 18h. Formyl polystyrene scavenging resin (2.95mmol/g, 0.02g) was added and

the mixture shaken for 2h. The mixture was filtered, the resin washed with dichloromethane,

and the filtrate applied directly to a sulphonic acid ion exchange cartridge {(2g Isolute SCX).

Elution with methano! foliowed by 10% 0.880 ammonia in methanol gave the crude product

(0.04g). Purification by chromatography on silica gel (Varian Bond Elut 1g cariridge), efuting
10 with dichloromethane, ether, ethy! acetate, and acetone, gave the title compound {(0.028mg).

LC-MS (System A) Rt 2.22mins Mass Spectrum m/z 452 [MH*].

Examples 146-159

Name Prepara-ﬁon Characterising Data
analogous to

146 | N-{[(25)4-(3,4- Example LC-MS (System A):
dichiorobenzylymorpholin-2- 145 Rt 2.30mins.
ylimethyl}-N'-[3- Mass Spectrum m/z 466
(isopropylsulfonyl)propyljurea [MH*].

147 | N-{[(28)4-(3,4- Example LC-MS (System A):
dichlorobenzylymorpholin-2- 145 Rt 2.34mins.
ylimethyl}-N'-[3- ) Mass Spgctrum m/z 466
(propylsulfonyl)propyllurea [MH"].

148 | N-[3-(tert-butylsulfonyl)propyl]-N'- | Example LC-MS (System A).
{[(25)-4-(3,4- 145 Rt 2.41mins.
dichiorobenzyl)morpholin-2- Mass Spectrum m/z 480
yllmethyl}urea [MH'.

149 | 4-({I({[(28)-4-(3.4- Example 57 | LC-MS (System A):
dichlorobenzyl)morpholin-2- Rt 2.28mins.
ylimethyl}amino)carbonyljamino} Mass Spectrum m/z 465




10 Exanple 161: N-{[4-(3, 4-dichl or obenzvOror phol i n-

5di net hyl i soxazol - 4-ygsuf fonyl ] pi peri di n-4-yl }urea

{1-[(3

2- rreltlh -N -{1-
E%—é—t%—ﬁ—'}é(ﬁm' s made in

an anal ogous manner to that of Exanple 160 LC-MS (System A) Rt 2.86nins.

Mass Spectrum mh 561 [ MH].
N- (1- benzoyt pi peridin-4-yl}N
yl ] met hyl }urea Benzoyl

Exanpl e 162:
-{[4- (3 4-dichiorobenzyl"'
choride (0.014nl) was added to a sol ution of

rrmor phol i

Internmediate 1B (0.048) and N, Ndi i sopropyf et hyl am ne (0.048n1l) i

di chl oronet hane (3m).
was renoved in vacuo and the re5|due

(I'sol ate |
0. 880 amm

in vacuo

The sol ution

n-215

n

stirred for 5h at 23C. The sol vent
V\%ﬁri fied by solid phase extraction

e Ot T g W
. The bagi
purified

[[H

led by 10%

ractlon was cgncentrated

&élif?l@"%lwg?'ﬁ%& gel

solid

Spectrum n z

Bxanpl e

481

phase extftaction cartridge (1 g Vari an Bond El|glugnt 15% ethanol in n-

di chl orobénzyl) morphol in-2-Rt 2. 77m ps. yl ] met 3- I\/as

481 fl uor gphenpyl ) pi perazi ne-1-[ MH ]. [ car boxam &ép%%ﬂétf?ﬁ"?

47LC- M5 (‘“yst &m A) di chI or obenr yI ) mpbr phol i n- ann?. I%BWmm. .

{|5]9$E le( , EX a i e 4 » 3§s em_gglzmd=j chi %P%gﬁyﬁe?fr%rgﬁgi Tﬁ[ g/HR]t .

2.31mns. {yl] rrﬂFH?ﬂOPeWIWP@i"@%I ) pi p¢r azi ne- 1-|#338mpact r um nt z

car boxam de[ Miylimethyh@mMBicGBonyi@fmop Exampl e 16ass Bpdrenim /e 291
methyl)benzamide [MHY.

151 | ethyl 4-{[({[4-(3,4- Exampie 47 | LC-MS (System A):
dichlorobenzylmorpholin-2- Rt 2.61mins.
yilmethyl}amino)carbonyllaminec} Mass Spectrum m/z 473
piperidine-1-carboxylate [MH".

162 | N-{[4-(3,4- Example 47 | LC-MS (System A):
dichlorobenzyl)morpholin-2- Rt 2.05 mins.
ylimethyl}-N'-[2-(2-oxoimidazolidin- Mass Spectrum m/z 430,
1-ylethyllurea _ 432 [MH"].

153 | N{[4-(34 - BExample 47 | LC-MS (System A):
dichlorobenzyl)morpholin-2- Rt 2.42mins.
yljmethyl}-N'-tetrahydro-2H-pyran- Mass Specirum m/z
4-ylurea 358[MH").

154 | N{[4-(3,4- Example 47 | LC-MS (System A):
dichlorobenzyl)morpholin-2- Rt 1.76mins.
yimethyl}-N'-(2-morpholin-4- Mass Spectrum m/z 431
ylethyllurea {MI."-I‘]. .

155 | ethyi 4{({[4-(3.4- Example 47 | LC-MS {System A):
dichlorobenzyl)morpholin-2- Rt 2.36mins.
yllmethyamino)carbonyl] Mass Spectrum m/z 459
piperazine-1-carboxylate [MH".

156 | N-{[4-(3,4- Example 47 | LC-MS (System A):
dichlorobenzy)morpholin-2- Rt 2.12mins.
ylimethyl}morpholine-4- Mass Spectrum in/z 388
carboxamide IMH*].

157 { N-{[4~(3,4- LC-MS (System A):

Example 47



66 el uting sequentially with dichloronmethane, ethyl acetate, acetone,
acetonitrile, and nethanol, to give the title conpou I gum
(0.0248). LC/ M5 (System A) Rt 2.63m n, Mass spectrumniz 506 [IVH ].
Exanpl es 163- 168 NamePrepar ati onCharacteri sing Data anal ogous to
163N-{[4- (3, 4- Exanpl e 47LC-M5 (System A): di chl orobenzyl ) nor pholin-2-Rt
mna 2.61. yl]nmethyl}-N -[4-Mass Spectrumni z 486

(met hyl sul fonyl ) benzyl Jurea[ M1 ]. 164N -{[4-(3, 4- Exanpl e 43LC M5 (System
A) : dichl orobenzyi ) nmorpholin-2-Rt 2. 19m ns.

yl ] met hyl } - N- (3- hydr oxypr opy! ) N- Mass B8pect rum m z 453

pyridin-2- n(n_ 4 S4—Bxap "‘7"?1.LC Me—{System A)

di chl or obe ﬂ? 22.'33m ns. yl]net h'§tlz}7 H?'Pﬁu) car bonyl | am no} Mass
Spect rum n methM'irﬂ-Xiﬁfet hanesul }‘on i ggl[ :V'r_ll ]2 Ma@@bggt['!(nnggft(s?n, 4} Exanpl e
3I3;_rcr:e'ltvﬁyl( fgsrﬁt ﬁmi%ggﬁkmﬁﬁg?%s)sngggct rum n{@HECZB

158 [ N-{[4-(3.4- Example 47 | LC-MS (System A):
dichlorobenzylymorpholin-2- Rt 2.56mins. -
yiimethyl}-4-methylpiperidine-1- Mass Spectrum m/z 400
carboxamide [MH*].

159 | N-{[4-(34- Example 47 | LC-MS (System A);
dichlorobenzyl)morpholin-2- Rt 2.31mins.
ylimethyl}-4-(2-furoyl)piperazine-1- Mass Spectrum m/z 481
carboxamide [MH*].

Example 160: N-{[4-(3,4-dichicrobenzyhmorpholin-2-yijmethy}-N"-{1-
{methylsulfonyl)piperidin-4-y{jurea

Methane sulphonyl chioride (0.008ml) was added to a soiution of Intermediate 16 (0.04g)
and N,N-diisopropylethylamine (0.048ml) in dichloromethane (3ml), The solution was stirred

5 for 5h at 23°C. The solvent was removed in vacuo and the residue was purified by solid

phase extraction (Isolute SCX sulphonic acid column) eluting with methanol followed by 10%
0.880 ammonia solution in methanol, to give the title compound as a pale yellow gum
{0.034q).
LC/MS (System A} Rt 2.5min Mass spectrum m/z 479 [MH").

10 Example 161: _ N-{{4-(3.4-dichlorobenzy)morpholin-2-yiimethyl}-N'-{1-[(3,5-
dimethylisoxazol-4-yl)sutfonyl]piperidin-4-yljurea
Example 181 was made in an analogous manner to that of Exampie 160
LC-MS (System A) Rt 2.86mins. Mass Spectrum m/z 561 [MHi].
Example 162: N-(1-benzoylpiperidin-4-y)}-N'-{[4-(3,4-dichiorcbenzyl)morpholin-2-

15 yiimethyljurea )
Benzoyl choride (0.014ml) was added to a solution of Intermediate 18 (0.04g) and N,N-
diisopropylethylamine (0.048mi) in dichloromethane (3ml). The solution was stirred for 5h at
23°C, The solvent was removed in vacuo and the residue purified by solid phase extraction
(Isolute SCX sulphonic acid column) eluting with methanol followed by 10% 0.880 ammonia

20 sclution in methanol. The basic fraction was concentrated in vacuo and the residue was
further purified using a silica gel solid phase extraction cartridge (1g Varian Bond Elut),




but anam de[ MH'] . 167(2E)-4-{[ ({[4-(3, 4- Exanpl e 43L sje :

di chl orobenzyl ) norpholin-2-Rt 2.18m ns. yl]nethyl }Mam’ no} Mass
Spectrum nmh 402 but-2-enoic acid conpound withs [MH]. N, N, Ntriethylam ne
(1:1) 168N-(2-{[({[4-(3,4-Exanple 43LC-M5 (System A):

di chl orobenzyl ) norpholin-2-Rt 2. 06m ns. yl]nethyl}am no)carbonyl ] am no} Mass
Spectrum n z 403 et hyl)acet am de[ MHJ.

N-{[ 4- (3, 4di chl orobenzyl ) nor phol i n-2-ylinmethyl }th i onorpholine-4 16 March.
2005 67 1, 4Thi oxane (0.02g) and N, N-dij sopropyl et hyl am ne (0. 04nl) were
added to a solution of Internediate 18 (0.08g) in dichloromethane (2n).
The mi xt U'éfétnr\!@s% §érituélfy%h@l¥chl&%§|eﬁﬁﬁe, Je@n?bac@t% éé%?onécﬂc!t%ﬁhleeﬁﬁepﬂétﬁérﬁﬂ in
vacuo. es was |sso ved chl oronet hane. (3m ), and the sol ution
shaken WI '¥fo‘}’ ﬁ;ﬂleafg% aqgéﬂe resin (Argonaut Technol ogies, 5
O i4g, 1. 46m3)($ﬁteﬁ@0 Rilzssﬂnﬁmeésﬁebtmmssod[wmed fromthe resin, and the
resin vvas%d % [E;dl ghl oronet hane (6m ) and nethanol (3m); the conbl ned

fiRrate a were concentrated in vacuo. The residue was purified
further by sol Ndmphase extraction (| k@leparatiocBCXCharagtedamgddateci d cql um) ,
eluting with frethanol followed by 10’/&%[ gmtgrrrmni a solugion ininethanol,
to give the title conpound_as a pale veol ow gum (0.0658). 10 L (system
A R 2.55%h| NNHs@.4Spect rum mh 404 [ Fsanple 49x ahpiNS (Sysem¥v4
NarmePr epalf at i 0BRabE&EATHRbHIn-BAt a Rt mins 2.61.

: ylimethy-N'-[4- Mass Spectrum m/z 486

(methylsulfonyfbenzyllurea [MH"].

164 | N'-{{4-(3.4- Example 43 | LC-MS (System A):
dichlorobenzymorphclin-2- Rt 2.18mins.
ylimethyl}-N-(3-hydroxypropyl)-N- Mass Spectrum m/z 453
pyridin-2-ylurea [MH']. |

165 | N-(2H{{({[4-(3.4- Example 43 | LC-MS (System A):
dichlorobenzyl)morpholin-2- Rt 2.33mins.
ylimethyl}amino)carbonyllamino} Mass Spectrum m/z 439
sthylimethanesulfonamide ’ [MH'].

166 | 4{[{({4-(3.4- Example 43 | LC-MS (System A):
dichlorobenzylymorpholin-2- Rt 2.21mins.
ylimethyl}amino)carbonyljamino} Mass Spectrum m/z 403
butanamide [MH'L

167 | (2E}-4-{[({[4-(3,4- Example 43 | LC-MS (System A).
dichlorobenzylymorpholin-2- Rt 2.18mins.
ylImethyl}amino)carbonyiJamino} Mass Sgectrum m/z 402
but-2-enoic acid compound with [MH"]. .

N, N,N-riethylamine (1:1)

168 | N-(2-{[({{4-(3,4- Example 43 | LC-MS {System A):
dichlorobenzyf)morpholin-2- Rt 2.06mins.
yllmethyl}amino)carbonyllaminc} Mass Spectrum nvz 403
ethyl)acetamide [MHA.

5 Example 169: N-{[4-{3 4-dichlorobenzylimorpholin-2-ylimethylithiomorsholine-4-

carboxamide




anal ogous to 170N-{[4-(3, 4Exanpl e 43LC-M5 (System A):

di chl or obenzyl ) norphol i n-2-Rt 2.35nins. yl]nethyl }N M—gpectrum nh
436 di oxi dotetrahydrothien-3-yl)urea[MVH]. 171N-([4- (3, 4Exanpl e 43LC M5
(System A): di chl orobenzyl ) norpholin-2-Rt 2. 65m ns.

ylJmethyl } N -tetrahydro-2H Mass Spectrum nfz 418 thl opyran-4-ylureal[ VH |].
172N 4- (3, 4Exanpl eLC- M5 (System A): di chl orobenzyl ) nor phol i n-2-136Rt 2. 89
mns. yl]nmethyl}N -[1-(4-Mass Spectrum nl z 440, fluorophenyl)ethyqurea442
[ MH'J. 173N-{[4(3, 4- Exanpl eLC- M5 (Systﬁn A) :
di chl orobenzyl ) nor phol i n-2-136Rt 2.96 mMns. yl]nmethyl }N -(1-nethyl-I|-Mss
Spect rum n11z4-1tﬁﬁcan¢>dmmy)l il INNHisopgviéhyidviihg (0. oaﬁ‘uﬂ Ne{e[ atidéd o doiliomefe LC- V5

(System A) Intgrlm% iate 1%?8 B@‘ lr? c!}ré?l op c:'m's.-tf'name%Znésll)3 E?_ﬁ%t mlxture was SQIfFed at 23°C for 16h,
and the solvent evaporated in vacuo. The residue was dissolved in dichloromethane (3mil),
and the solution shaken with polystyrene methyl isocyanate resin (Argenaut Technologies,

5 0.14g, 1.45mmol/g) for 2h. The solution was drained from the resin, and the resin washed
with dichloromethane (6ml) and methanol (3ml); the combined filtrate and washings were
concentrated in vacuo. The residue was purified further by solid phase extraction (Isolute
SCX sulphonic acid column), eluting with methanol followed by 10% 0.880 ammonia sclution
in methanol, to give the title compound as a pale yellow gum (0.065g).

10 LCMS (system A) R, 2.55min, Mass Spectrum m/z 404 [MH"].
Examples 170-174

Name Preparation | Characterising Data
analogous to

170 | N-{[4-(3,4- Example 43 | LC-MS (System A):
dichiorobenzyl)morpholin-2- Rt 2.35mins.
ylimethyl}-N'-(1,1- Mass Spectrum m/z 436
dioxidotetrahydrothien-3-yljurea ) [MH*].

171 | N{[4-(34- Example 43 [ LC-MS (System A):
dichlorobenzylimorphofin-2- ‘ Rt 2.65mins.
yllmethyl}-N'-tetrahydro-2H- Mass Spectrum m/z 418
thiopyran-4-ylurea [MH"].

172 | N-{[4-(3,4- Example LC-MS (System A).
dichlorobenzyl)morpholin.2- 136 Rt 2,89 mins,
yllmethyl}-N'-[1-(4- Mass Spectrum m/z 440,
flucrophenylethyllurea 443 MH").

173 | N{[4-(3.4- Example LC-MS '(§ystem A):
dichlorcbenzylymorpholin-2- 136 Rt 2.85 mins.
yllmethyi}-N'~(1-methyl-1- Mass Spectrum mv/z 436,
phenylethyhurea 438 [MH'.

174 | N-{[4-{3,4- Example LC-MS (System A):
dichlorsbenzyl)morpholin-2- 136 Rt 2.10 mins.
yllmethyl}-N'-[(2-thioxo-2,3- Mass Spectrum m/z 430,
dihydro-1H-imidazol-4- 432 [MH"].
yi)methyllurea




ylJmethyl }-N -[(2-thioxo-2,3-Mass Spectrum nf z 430, di gygro- 1

H i m dazol -4-432 [VH]. yi)nmethyl]Jurea 16 March. 200 4 175:
N-([4-(3 4-dichl orobenzypnor phol i.n-2-yl]nethyl)thi onor phol i ne-4car boxam de
1, 1-di oxi de Oxone (0.135g) was added to Exanple 169 (O O6g) in

water (10:1, 4m ) at 23C under nitrogen, and the m xture was

18h. The net hanol was renbved in vacuo, 5 the aqueous | ayer was
5m ) and the product was

Bae organic |ayer was washed with
brine (5m) SO4) and concentrat ed in vacuo to give the tkle
conpoundas =& U 8 g1 [8)7: 5iireetingl hlm_[@ommn Mass
spectrum meamgm[dw ﬂ_dio,@ganpl es 176- 181 NamePr epar at i onChar act eri si ng Data

anal ogous t0 I/6N{J4-(3, 4Exa Ie 43LC—I\/B (System A):
di chl or oben@&ﬂnyrﬁ%ﬂ#%waﬁa@eﬁs {0.989) immethyanpl-watei s, spd et 23 nf z 465

nmet hanol :
stirred for

diluted with sodium sul phite solution (5~,
extracted into dichl oronethane (8m).
dried (

(et hyl sul f g a:mg@ﬂraﬁlﬂm@m&mw\%s]stm@o%b%amedﬁetﬂgn%l\bvéelémwed‘in facagpl eLGVE

{Syste di chl or obenz
yl ] met [?y h

£ 1Stk 1 ie A o SR Alufér B5m and the product was

extracted into dichloromethane (8ml). The organic layer was washed with brine (Sml), dried
(MgS0,) and concentrated in vacuo to give the title compoundas a white solid (0.055g).

LC/MS (System A) Rt 2.34min Mass spectrum m/z 436 [MH*].
Examples 176-181

Name Preparation | Characterising Data
analogous to

176 | N~{[4-(3,4- Example 43 [ LC-MS (System A):
dichlorobenzylymorpholin-2- Rt 2.24mins.
yllmethyl}-4- Mass Spectrum m/z 485
{methylsuifonyl)piperazine-1- [MH"].
carboxamide

177 | N-{{4-(3,4- Example LC-MS (System A):
dichlorobenzylymorphoiin-2- 136 Rt 2.19 mins.
yl)methyl}-2-(4-methy!pyridin-2- Mass Spectrum m/z 463,
ylpyrrolidine-1-carboxamide 485 {MH"].

178 1 N-{[(28)-4-(3,4- Example LC-MS (System A):
dichlorobenzylymorpholin-2- 136 Rt 2.55 mins.
yllmethyl}-N'-{2-(4- _ Mass Spectrum m/z 4686,
methoxyphenyi)-2-oxoethyljurea 468 [MH"].

179 | N1(28) 43 4- Example | LC-MS  (System A):
dichlorobenzyl)morpholin-2- 136 Rt 2.69 riiins.
yllmethyl}-1,3,4,54etrahydro-2H-2- Mass Spectrum m/z 448,
benzazepine-2-carboxamide 450 [MH'1.

180 | N-{[(28)-4-(3,4- Example LC-MS (System A);
dichlorobenzyl)morpholin-2- 136 Rt 2.57 mins.
yl]methyl}-N'-phenoxyurea Mass Spectrum m/z 410,

412 [MH*].

181 | N-{[(28)-4-(3,4- Example L.C-MS {System A):

dichlorobenzyl)morpholin-2- 136 Rt 2.64 mins.




yl)pyrrolidine-I|-carboxam de465 [M—l‘] 178N-{[(2S}4- (3 4Exa£rp£63 C- M5
(System A): dichl orobenzyl ) nor phol i n-2-136Rt 2.55 m n%——-—'—
ylJmethyl } N -(2-(4-Mass Spectrum m z 466, methoxyphenyi)-2-oxoet hyl)urea468
[MH]. 179N-{[(2S)-4-(3, 4- Exanpl eLGVE (System A):
di chl orobenzyl ) nor phol i n-2-136Rt 2.69 rril hs.
yl ] methyl } 1, 3, 4, 5-tet rahydr o- 2H 2- Mass Spectrum mh 448,
benzazepi ne- 2- car boxam de450 [MH ]. 180N-{[(2S)-4-(3, 4- Exanpl eLC-M5 (System
A): dichl orobenzyl ) nor phol i n-2-136Rt 2gg7 mins.
yl ] met hyl } N - phenoxyur eaMass Spectrum r 410, 412 jvVH].
181N-{[ ( 2S} - 4- { irdethytiapR-phnodythiinyet ¢m A) : Mass Spectrum m/z 438,
di chi orobenzyl ) nmor phol i n-2-136Rt 2. 64|nm ns. 16 %E“ﬁtﬁk 2005 69
yl ] et hyl }{N - (2- phenoxyet hyl ) ureaMas$ Spectrum 8,

Example 182: N-{{1-{Cyclopropylcarbonyl)piperidin-4-yijmethyl-N'-{{(25)-4-(3,4-

dichlorobenzyhmorpholin-2-yllmethyljurea
Cyclopropanecarbonyl chloride (0.014ml) was added to a solution of intermediats 18 (0.54g)
and N,N-diisopropylethylamine (0.063ml} in dichloromethane (2ml). The solution was stirred

5 for 3h at 23°C. The solvent was removed in vacuo and the residue purified by solid phase
extraction (Isolute SCX sulphonic acid column) eluting with methanol followed by 10% 0.880
ammonia selution in methanel. The basic fraction was concentrated in vacuo and the residue
was further purified using a silica gel solid phase extraction cartridge (1g Varian Bond Elut)
eluting with 0-1% methanol in ethyl acetate, to give the title compound as a clear gum

10 (0.023g).
LC/MS (system A) Rt 2.35min Mass spectrum mv/z 483 [MH'].
Example 183: N-{{{28)-4-(3,4-Dichiorobenzyl)morpholin-2-yljmethyi}-N'-{[1-
{methylsulfonyhpiperidin-4-yllmethyllurea
Methane suiphonyl choride (0.013ml) was added to a solution of Intermediate 18 (0.054g)
15 and N,N-diisopropylethylamine (0.063ml) in dichioromethane (2mi). The solution was stirred

for 16h at 23°C. The solvent was removed in vacuo and the residue purified by solid phase
extraction {Isolute SCX sulphonic acid column) eluting with methano! followed by 10% 0.880
ammonia solution in methanol, to give the title compound as a clear gumn (0.035g).
LC/MS (system A) Rt 2.34min Mass spectrum mv/z 493 [MH'].
20 Example 184: 4-({[({{4-(3,4-Dichlorohenzyl)-1,4-oxazepan-2-
yllmethyllamino)carbonyilamino}methyl)benzamide
To a solution of 1,1'-carbonyldiimidazole (0.041g) in dichloromethane (2ml) at 0°C was
added dropwise a solution of Intermediate 41 (0.079g) in dichlo;fome:thane (2ml). The
mixture was stired at 0°C for 1h and at 22°C for 1h, re~cooled to approximately 0°C and a
25 solution of 4-aminomethylbenzamide (0.041g) in a 1:1 mixture of dichloromethane and N,N-
dimethyforriamide (4mi) was added dropwise. The mixture was stirred at 0°C for 1h and at

22°C for 1h, and applied in two equal portions to ion exchange cartridges (29 Isolute SCX
pre-conditioned with methanol). Elution with methanol (3 column volumes) followed 10%
0.880 ammonia in methanol (2 column volumes) and evaporation of the basic fractions in

30 vacug gave the crude product. Purification by Biotage flash chromatography on a silica gel
cartridge (8q), eluting with 150:8:1 dichloromsthana/ethanol/0.880 ammonia, gave the  title
compound as a white solid (0.0186g).




440 [MH]. Exanple 182:
N-{(1- (Cycl opropyl car bonyl ) pi peri di n-4-yl ] met hyl } - N - 1§ Mazehj2Q08 4 chi or obe
nzyl ) mor phol i n-2-yl ] net hyl }urea Cycl opropanecar bonyl chloride (0.014nm) was
added to a solution of Internmediate 18 (0.548) and

N, N-di i sopr opyl et hyl am ne (0.063nl) in dichloronmethane (2m ). The sol ution
was stirred 5 for 3h at 23C. The solvent was renoved in vacuo and the
residue purified by solid phase extraction (Isolute SCX sul phonic acid
colum) eluting with nethanol followedypy 10k 0.880 ammonia solution in

met hanol . The basic fraction was concentrated in vacuo and the residue was
further pulPMSdeystam ADRR.22min Maswectmh nrk‘}ﬁﬁ#ﬂﬁ*]ext rection cartridge (1g
Vari an Bon I eV | agsYMal=tyl ) l acetate, to give the
title corrp%é%‘gﬁa)'a@u gu C/ VB i-! emA) Rt 2.35m n Mss
spect r um m¥Zmeth )amm]qarbopyl m}noamemylibenzamide isomer Il

N ([ ( (218) jﬂté’rnédu@te@%l(gb@ég?ﬁmmn&*ﬂﬁhéw rwis|teBlebwith NIN-{ [ 1( met hyl sul fonyl ) p
i peridyn-

ol ut | Bn_ oPoRE/AYPES (001 1553 vl Gt Rk OBP BB 4L by am e

(0.063nl) iamirdmeitytheqraetides0.614g?.nTHe miine e tsedledCindesdtragen andstirbdat 16h at

ohase  ext r 29 BmeERlgr BT AE b 3o s B4 abela o idionp e ioh eriloe™y L2 )
fol | oned byart@ige (2Bseuta BFshwhichshsdbeppreitieatas witthmethandl. oThsi qaéndgeevatsl tle

ﬁﬁ ”283 nd gy fedilifdhetdhdl @RoiBRR FiumdSSHRvddDy 680,88 afincRiatmeihah@ g spectrum

VH

4-. ({[('Qn (%%DP&’H'PE?F%@H’Z‘W‘?GPM@%&E%B%WF’WIT%?'W?’F‘?M&&%P&W ] ani no} net
gyl )hlbenzamtyﬁmngmna m&uutpuﬂﬁtaﬁﬂnbycﬂaronﬂa;gka@ﬁwrpuuucargdwﬁtaﬁ Bofd EléflL‘Ebz in i at

i chl orome ropw se utio nt.er nedi at e
41 (0.0798)2 ??F%Bl( 8@1%%*?%%%%3@2 ﬁ@&“ﬁ?‘&—@%&ﬂ‘é@r—ﬁ%ﬁaﬁ” Mc for 1h
and at 22Cgumr{0.086g)r e-cooled to apprOX| rratel y 0C and a 25 solution of

4- am nomet . of dichl oronet hane and

N, Ndi net hyp'ﬁorrggxgmd@ gr%%ﬂ’mhgsssg%g&d%gﬁos(wfme m xture was stirred at
0C fort81 h Examplar 8. &-[{IH25)-41i1-(3hBickiprephemblathylingiaheliin?al portions to ion
exchange C%%éihﬁ%n&]gﬂodnﬂﬁnhﬂoﬁnwb%mfa@r]EBn‘idr@nggOW'th net hanol ) . hEI ultlt()g
wi t h et hanol 10~6 0 nia in nethano

col um vol ?5’3’}”@%{%5&%&%#% Bﬁ%wisw&é%h' in 3D vacuo gave the
crude pr oduittsaprdpyiethilaminei(@021hy) iida Ot (Fiéres ReaztiViaftfolipwap by4-on a silica gel
cartridge 0, ammoni a,
Gave tha.t (i omsBsatil o3Pk e gRE B iR ARSstneg 8P STE0T,
LCVS @8yst apamdenperature foril $h. e solgisacas thenappiied 86a ulahoqic mmle&chgw

4- [({[({(Z%Lnﬁdgé%zg(émfl@s@%b @ﬁaaﬂhh%rﬁélaa sr%l!aébv]emﬁwn@!nhﬁa %hhﬂ@ﬁd@&l kh@ni no] car bo

nyl } am no) met hyl ] benzam de, 1 sone ernedi at e
di chl or onet ! 1m‘?ﬂ‘3“°hg§°‘t'%&?'\§ﬂ°%f°t"?w% By 18%f)- ?@@N"!ﬂﬁ'ﬂ "éf“ﬁ?‘laa‘?'ri(:he
(0.021nt) IcBluﬂ1n5BﬁJm§s)ahnc(tl?é BdsizdraBenas bombitedl ahd c&ncéﬁﬁatdaMﬁi@achy togive a

4 t h 78 Th t t d
Stirod ar YPRANTE NG PecPh py EFm ey n e fledn Kok S dbi cato &'
sul ph@hi c aeitdige) eluting-withi§es roethancl id gthy(Rgtatepalraithe titt@dnpairdas dymiiovbeen

pre-treat ed_ﬁum (bagmt hanol . The certridge was eluted Wth methanol (7 colum
vol unes} followed By 10% 0.880 ammoni a i n nethanol (3 10 col um vol umes),

and the badid¥M$ (SistemivRearminnMasssrectemsamebdd i n vacuo to give a yell ow
gum Furt heEx_ppk|1t7cat{[(gp@st(malmma&gﬁ@mybham,@l lica gel (Varian Bond El ut

1lg cartrid st ut. | 109 meth nol ethyl acetate, gave the tttle
conpound a Mstem A Rt 2.25m n Mass
spect Bdm niN, N'G@Wﬁ]mtdz&oﬂﬂi@ftﬁﬁe) wigB6dded to a stirred solution of Intermediate 26

T Dt R WA sl

yl } am no) net hy enzam

di chloro rret“t‘?&\‘fb thylamine,(2:0M soluien® teifahydrefurni Q. ¥ way P@dﬂdy?r&rﬁtﬁleg wes 021ni)
in a 5m vightinuBl arzec Reary, rhdiniture wasd aﬂpi.éa\mcubyo s1iifhomie aaa Mleh&aagéﬂ de

(0.0178). Thﬁnén e)iﬁg {solut\ms%)(? anli gﬂteg qﬁ e&a i?osﬂowedabr}qoit& EESrO amrr?onta mn



20 _ roomtenperature for 18h. The solution was then ieg sul phoni c
acid ion exchange cartridge (2g |Isolate SCX) which ha reat ed

wi th nmethanol. The cartridge was eluted with nmethanol (7 colum vol unes)
foll owed by 10% 0.880 anmmoni a in nmethanol (3 colum vol unes), and the basic
fractions conbi ned and concentrated in vacuo to give a yellow gum Further
purification by chromatography on silica gel (Varian Bond Elut 1 g 25
cartridge), eluting with 10% nmethanol in ethy{ acetate gave the tkle
conpound as a yell ow gum (0 0368). LC/ Wy (System A) R 2.27min. Mss
spectrumm z 465 [MH . npl e 187:

4-{[ (Q 2S} @qtman@l*elgﬁ/ﬁlacstweﬁi?ﬂ) \Rugtigatien wrehmatageaphy o1 slfeags) (@aadamy | | ani no} -
N- et hyl buteyng el arklagsy, ezhi. %ﬁ&q&uﬁo% Iemedml &e{aﬂa Qée?&é and@fetged to a

stirred sol ution of I t i at Q. 0308 th Iforrramde
(2 ) . and SHEa GRR(Q PR Hch s St M E”F'%S&Qﬁ?’ﬂpaﬁa“‘ﬁ%?ﬁ‘x‘? @y | ani ne
(2. OM sol utth@ﬁtleld&n_igemﬁdaés)aifomﬁﬂﬁsagum@TZrEDg'éml) was added, and stirring was

ti Th di tly t | phoni
ot 1850 Yo eV A e I Js RSl B O oo it et hano
f ol | owed bywwmﬁr(&mmlomaemlmmhommﬁs 71 methanol to give a gum
(0.0428). PMHeIh‘yﬁﬁ'ﬁsh&Ear&ynyﬁmWlﬂ&ﬁﬂﬁgyangﬂ s?lif$daﬁﬁ’dege| (1g Varian Bond Etut

cartridge), ~erutt g TCIT oroforny et mer et nﬁ)’/ dcet ate, acetone, and

met hanol , g%samm_ﬁﬁmae@rm@e)n angRAlegPUSeNRertq fhatof Sxamale 89 by nmss direct ed

pr epar atlvquQS;@ergny@ttmnidsmaesspémﬂmdrza&wmpl ourless gum (7.2ng). 5
LC Syst.em S Spect rum J] ] I\/\—| . a,I 188:

3- {[({1(23}&Mﬁtﬁ-&%§lﬁ&§l§m Bonyl ] ami no

} - N- et hyt pisaffenytiprbpgutdaonani de Exarrpl e 188 was prepar ed I n an anal ogous

A tM_ﬁ;utBIf 6%@@% i, RXE4ifR BthgWormdRhiae 1 Thit GichBrimethBRE L 1 UM
N-{[(2S)- 4 @ah cantainine Nobdiseprogwratiyiamine (8.041ry) wassaddpd tong stirred §qition of i di n- 1yl su

| fonyl) pr opylelhdiie 15 ﬁpddr‘#}' Il‘i’@ry chhlbﬂah@fhﬁﬁéidzﬁﬁ)eat ?d%m(t&n ke uhder nitrogen,

N, N-di net h di chl or onet hane ( cont aj ni

NN TR oy TP s Bmh oo e PaRE oot o AXule YASAoRIg et P of

I n'é er med![ at esﬂﬁoﬁﬁ acid lcﬁ\)exbﬂangb’ &rtddgéhtg)rsﬁl?ié@meﬁcg it withi méthanol Eeerrpe][ at ur2 i
nder ni ro m Was S erature for

E The m xt "v° "%?5&0 da}'?@l?&arf"gmga (5‘?11 (% @'?Jlm%r}ﬁ xchange

prtridge (Mamﬁmaﬁﬂ‘@mmmnl&nmmntaé@mns ba\mﬁtbmemdﬂ prédiict(610639)- Rusificaties )

fol | oned bytrv]&@n%ﬁ&rédmgﬂ'siﬁca'dél @V&%%n& B1uE SHririagh) %Wﬁc édgﬂfaﬁ?r?r ation of

t he net hanol’/amonia frfactions gave e crude product

Puri fidlat i ofthasyeteyl peaisteselapm 9mg'net§?n°# Savetae titexompannd a8 agymd0; em)
cartridge), L@Mgt(gp@em? hri@M 1840 fREd B pedfiurd hAL 693 | acetate, acetone, and
met hanol , ve t itle conpound as a gum (0. 0368 LGWS (System A) Rt
2.41mn. 2 mmz 493 [IVH ]. Biological Data The conpounds of the
Exanpl es weThe coepbardisionthe Eeanipiis-vwirdlestdd inghaaQOR Grbirding land/prhaokingghiinot axi s

SZ%ISe(CgSRS%%El %gl ng&&sg@}a}’? gap%g%@@&& geséﬁsrﬁerggﬁgirw efgr@"t”gg : IsO\iszsa {fPpKi)

27.31 Example CCR-3 Blnding Assay CCR-3 Eosinophil
(plC50) Chemotaxis Assay {fpKi)
T
7.16
7.35
6.93
6.94
6.329
6.18
6.13




37.16 47.35 56.93 86.94 136.39 146.18 186.13 16 March, 2005 72 185. 84
195. 96 216.02 226.02 236.08 256. 00 265.85 345. 70 375.4pMarch, 2005
72
18 5.84
18 5.96
21 5.02
22 5.02
73 6.08
25 8.00
28 5.85
34 5.70
37 5.42
38 5.72
4 498
47 7.18
48 741
52 8.75
54 7.96 78
57 8.01
136 78 . 83
149 7.8 7.8

Compounds of Examples 1, 6-7, 9-12, 15, 17, 20, 24, 27-33, 35-36, 39-43, 45-46,
49-51, 53, 55-56, 58-135, 137-148 and 150-189 were also tested in CCR-3 binding assay
(assay (a)) and achieved a pIC50 value greater than 5.0.

5 Example 14 when tested in the ovalbumin sensitised guinea-pigin vivo model (assay (c); 0.2
- 20 mg/kg), showed inhibition of fung eosinophilia and bronchial hyperreactivity.

Throughout the specification and the claims which fo!!ow, unless the context
requires otherwise, the word ‘comprise’, and variations such as ‘comprises’ and ‘comprising’,
will be understood to imply the inclusion of a stated integer or step or group of integers but

10 not to the exclusion of any other integer or step or group of integers or steps.




385.72 444.98 477,18 487.41 528.75 547.967.8 578.01 1367.88.3 1497.87.8
Conpounds of Examples 1,6-7, 9-12, 15, 17, 20, 24, 27182argh.2Q05 39 43
45-48, 49-51, 53, 55-56, 58-135, 137-148 and 150-189 were also tested in
CCR-3 binding assay (assay (a)) and achieved a pl C50 val ue greater than
5.0. 5 Exanple 14 when tested in the oval bum n sensitised guinea-pig in
vivo nodel (assay (c); 0.2 - 20 ng/kd} showed inhibition of |ung

eosi nophilia and bronchial hyperreactnrity. Throughout the specification
and the cl aims which fol foxv, unless the context requires othermﬁse, t he
word ' conpridgg@ ysand variations such as “conprises’ and 'conprising, wll
be understood to inply the inclusion of a stated integer or -step or group
of integers but 10 not to the exclusion of any other integer or step or
group of |nqegp&§“ un§Q§m§n“ﬁ§(h March. 2006 73 CLAIMS 1. A conpound of

formula (1):
j; S)bR‘
RS

R’\/u\/

:UG-*-N—Z

wherein:

R’ represents C, alkyl, Co¢ alkenyl, Co alkynyl, aryl-Y'-, heteroaryl-Y'-,
ary-(O)caryl-Y'-, aryl-(O)-heteroaryl-Y'-, heteroaryl-(O)-aryl-Y'-, heteroaryl-(O)-
heteroaryl-Y'-, aryl- SO,-Y'-, C, ¢ alkyl-G-Y'-, heteroaryl-G-aryt-Y'-, J'-S0,-Y'-,
RO(CO)-C,.5 alkenyl-Y'-, RNHCO-Y'-, RVNHSO,Y"-, C,4 alkynyt-Y'-, Cos
alkenyl-Y'-, aryl-O-Y'-, heteroaryl-O-Y'-, C,4 atkyl-SO2-Y'-, M-Y'-, J.Y'., J'.CO-
Y'-, aryl-CO-Y'- or C34 cycloalky!-Y'- or Ca cycloalkenyl-Y'-, which C, alkynyl
and C, alkynyl-Y' may be optionally substituted with a ~OR" group, which Cy,
alkenyl may be optionally substituted by one or more -COOR'” groups and which
cycloalkyl or cycloalkenyt may be optionaily substituted by one or more hydroxyl
or C,4 alkyl groups;

R? represents hydrogen or Cy.4 alkyl optionally substituted by a hydroxy
group;,

R® represents hydrogen or C,.¢ alkyl;

or R' and R? may together with the nitrogen atom to which they are
attached form a group of formula J? wherein said nitrogen atom substitutes for
either X' or X%

t represents 0 or 1.

X represents ethylene or a group of formula CR®Rf wherein R® and R’
independently represent hydrogen or Cy alkyl or R® and R’ may together with
the carbon atom to which they are attached form a C, 5 cycloalkyl group;

R* and R® independently represent hydrogen or C,.4 alky;



wherein: R represents C ~ alkyl, CZ$ al kenyl, CZ$ al gﬁﬂlh %JQ'Y"
heteroaryi-Y -, aryl-(0O),-aryl-Y -, aryl-(Ck-heter oaf it
heteroaryi-(O),-aryl-Y -, heteroaryi-(Ckheteroaryl-Y -, aryl- SQz-Y' -, C $
alkyl-G Y -, heteroaryi-Garyl-Y -, J'-SOz-Y' -, RRQ(CO CZ$ al kenyl -
R'NHCO-Y' -, R'NHSO'Y' -, CZ$ al kynyl-Y' -, CZ$ al kenyl-Y' -, aryl-OY -,
heteroaryi-O-Y -, C$ alkyl-SOY -, M&' -, J'-Y -, J'-COY -, aryl-COY - or
C~ cycloal kyl -Y' - or C~ cycioal kenyl-Y' -, which CzZ$ al kynyl and CZ$

al kynyi -Y' nmay be optionally substituted with a -OR"'group, which CZ$

Cycol kyl g 2”‘3“’@@@*‘“b%"‘as@"’t%??%??‘wﬁsﬁrgﬁ@r ‘8*528*?822“8? e

cycoal kyl or cl oal k
hydr oxyl ofH Bé: Hﬁ/&a'ﬂéns é@ﬂé&@@sCHﬁdﬁb‘bbﬁ%ﬂ HR$CRiyh

opti onallyo,sg@zc@mpébeg) by a hydroxy group; R3 represents hydrogen or C $
al kyl; or R and together with the nitrogen atomto which they are

attached form aRgFQﬂﬁﬁs%‘Fs ?mmlaczhza"wf@? anih hetgreant, erGemalitenyh, subst i t ut es

for eitherc orQ griép of fohRhesents 0 or 1. X represents ethylene or a group
of formul a CRRf erein Ra and R_inde endently represent hydrogen or C, ~

alkyl or R and R r%?“t%‘ig@!dﬁ@ﬁeW\tha*wec@&ﬁﬁnoh@@@i%eanI,ch they are

attached forma | ntly represent
hydrogen or C, .?ggﬁ%yyéagsgb{”&r?%gmﬁggg% %%rés%ﬂ% ge‘ﬂ‘fs a bond, CO S,

CRIOR (CHZ), ,, CorpiesentsoROr,cBRNREZyNR SO r@%ﬁép 0 OHRCOBA-+-000,

CHR ( CHz}" CO, Cﬁ%&g@gm,ﬁed&%ﬁe@{gg C $ alkyl, Cza al kenyl, aryl,
het er oaryl , group of forrrula YZ- J3 R

represents hydr ﬁ'resentsaaﬁwcoetbms%a@wclwwsdsgwumsedaoand b represent

1 or 2, sugnbBatica ofﬁ\Bﬁ ﬂiﬁet@mﬁ | groufy, ' €presents - SO, - SOZNR7S-,
- NR18SQO2- -NM i‘w &% -,Fynaregresents an |nteger fromO to 4, M

represents a C~ cycl oaI kyI or C~ cycl oal kenyl group fused to a nonocyclic

aryl ‘or. monocycli,q? bed ofAgepdnaariebretent Aol o tamiigendent | epr esen

a noiety of formula (K):

X X
\\2& ®)

wherein X' represents oxygen, NR"' or sulphur, X2 represents CH,, oxygen, NR"2
or sulphur, m' represents an integer from 1 to 3 and m? represents an integer
from 1 to 3, provided that m'+m? s in the range from 3 to 5, also provided that
when both X' and X? represent oxygen, NR*', NR'2or sulphur, m’ and m? must
both not equal less than 2, wherein K is optionally substituted by one or more -
Y-aryl, -Y*-heteroaryl, -Y*-CO-aryl, -COCs 4 cycloalkyt, -Y®-CO-heteroaryl, -Cy.4
alkyl, -Y*-COOC;. alkyl, -Y*-COC, ¢ alkyl, -Y°-W, -Y3-CO-W, -Y3-NR'°R'®, -Y3.
CONR'R, hydroxy, oxo, -Y*-8O,NR™R", -Y3-80,C, alkyl, -Y*-SO,aryl, -Y*-
SOzheteroaryl, -Y*-NR™C alkyl, -Y*-NR'™S0,C, alkyl, -Y>NR'*CONR™R'®, -
Y2-NR™COOR™" or -Y>-OCONR™R" groups, and is optionally fused to a
monocyclic aryl or heteroaryl ring;

R?, R%, R™, R", R™%, R"™ and R independently represent hydrogen or C;.
s alkyl;



wherein X represents oxygen, NR' or sul phur, Xa represents oxygen,
NR Z or sul phur, m represents an integer from1l to %M%@resents an
integer from1l1l to 3, provided that m+nz is in the range from3 to 5, also
provi ded that when both X and XZ represent oxygen, NR', NR ZO sul phur, m
and n2 must both not equal |ess than 5 wherein Kis optionally substituted
by one or nore Y3-aryl, -Y3-heteroaryl’y -Y3-CO aryl, -COCA cycloal kyl,

-Y' -CO heteroaryl, -C $ al kyl, -Y3- COOC al kyl, -Y3-COC, _ al kyl, -Y3-W
-Y3-COW -Y3-NR SR18, - Y3CONR SR18, hydroxy, oxo, -Y3-SO2NRIR e,

- g ﬁglzgs ~ al kﬁ‘s and(a”smwepuentwaﬁ@sbmtrgmgéubr c@@m%ﬁ@ﬁ saRley!

groups, an en op (;Pl% F@g g°ﬁ%%&é{&§?@%ﬂ?ﬁé£rmﬁ rs:qﬁg R,

R, R10, R’ mcﬂp@qlnné&mpmthhd%mpynwecpendgntly represent hydrogen or C,_ s

al kyl; 16 Marc 187, endent Ly represent hydrogen or
C .e alkyl or RT% é@%ém Q"'@o%&?ﬁg’ reWetsﬁ&tq'WE rogee PBéé‘ha'Eﬁom to which they are
attached may foNVrT@resnmalshmmteqbbpmsadJrﬁtedQ”fonr%fbm@hd: gimeembBéd R' and R18
i ndependent; or Wrepresents a saturated or
unsat ur at e(tsllnzs 5 éﬁtgg,rﬁ%et%\"%ggq %%ﬁ@rﬂ?é?rgﬁ%ms ﬁﬁ%%ﬁtf%% F'Hﬁg%t%@?ﬂ ar and 3

het er oat omsulpblir optizhafly substitited with one sy Mert Of, iyl H2Egen R gy | Y

substi t ut e% &lpﬁh one or nore C, a al kyl, halogen or hydroxy groups; Y
represent s nethyl ene; YZ and Y3 |ndependently represent a bond or a group

of formula (G{er&mmtweel n R and R independently represent
hydr ogen or her with the carbon atomto

whi ch t hey aré at ﬁhyc{eBFHQ@QI&rew%%/rﬁa%gQé opR gtyp offermilamd q

i ndependent{Cblz 5@@%@1&% uherain R@andRFirmeﬁeﬁdénﬁy M&%éﬁhﬂh*ﬁ 6?&1 brsc@n i nteger
ol Tow ng provisos;

fromO to Salt vat t her eof

that the co oun ?d %(%%k IT‘?OCE %%@Wyﬂm'é‘fﬁ?b?mtﬁcbﬂ . wherein
R repr ef erfer &gy 0)9*33“0* gtoupeancﬂd) ad q Gr&I@ﬁél'IddnﬂW'étnﬁeant an%tgdér)frdarrm~b h
represents r e yl ene or ethylene; a'  and b' bo

r epr esent {)ﬁ)ﬂ&vﬂ%‘?& sbgriﬁi?%«?tﬁg@t?iydr ogen; and wherein the noiety
-Z' -Re' re@ﬂdﬁﬂﬁmmmmwmreofand the conpound of formula (1) is not a
conpound ofwiﬁ.lqﬁé’r}&'&m{‘&)p%visojs? D4arch. 2005 76 OR ~ ~ ~X" O

that the compound of formula (1) is not a compound of formula ()

|
£ ay
R

wherein R? represents hydrogen or lower alkyl (specifically C, alkyl); R®
represents hydrogen; X' represents methylene or ethylene; a' and b’ both
represent 1; R* and R® both represent hydrogen; and wherein the moiety -2"-R®
represents halobenzyl, and;

the compound of formula (1) is not a compound of formula (3




NNY ~b 4 R-R3. | ~ RNRS~ Z" Re. wherein R" represents ydr ogen
atom a C'$ al kyl group, a C3% cycl oal kyl group, a C%&?—EC, ~, al kyl
group, an aryl group or an arylC,., alkyl group (particularly wherein aryl
represents phenyl or naphthyl) in which the aryl noiety of the aryl group
or arylC ~ al kyl group nmay be optionally substituted with a hal ogen atom a
C, B alkyl group, a C'$ al koxy group, d6C, $ al koxycarbonyl group or an am no
group; Rr represents hydrogen; R3~ represents hydrogen or C $ al kyl; X"
represents nethylene; a" and b" both represent 1; R~ and RS both represent
hydr ogen; and wherein the noietyg-Z"-RB represents a C'$ al kyl group, an
aryl C,~ al kyl group (particularly wherein aryl represents phenyl or
naphthyl), a heteroaryl C, . R al L i cularly wherein heteroaryl
represents 2-pyridyi, 3pyridylj ridwl ) ,44r-i ndoh3-yl), an aryl oxyCZ$
al kyl group or a pyrrolidinyl cn"r’borRFTC group in which the aryl

noi ety of the said groups may be optlona I s%stltuted wi th a hal ogen
atom a C$ alkyl group, a C -0 alkoxy groyp, a C .~ al koxycarbonyl group
or an am no group. 2. A conpound of fornul'g (1) ggcording to claim 1
wherein; R represents C :~ alkyl, C2% al kghyl, C2.~ al kynyI aryl -
heteroaryl-Y' -, aryl-(Oraryl-Y -, aryl-(0O, -heteroaryl

heteroaryl -(Oraryl-Y -, heteroaryl-(0O, heteroaryl-Y -, aryI Saz-Y' -, C$
al kyl -G ¥ whelremsig ?épresé_h’tsq FFQrD&..Zn Qtoﬁq' EQﬂ)é'a?((yrgro@ éC% &bélﬂx‘éikle -, CCZ3%

al kenyl -Y' -, aryl - -, heteroafry MY -

J -y -, J m@Jwanmoa@ElcmﬂllMgreuD@r@rﬁlagmw Omnaf&p@a'kdwpéﬁl kenyl Y' -
whi ch CZ$ a@%m&manﬂ%e% aryﬂésyéaéhrs\bheﬁwr%pmﬁw mwabwth%mtméwed wth a
-OR"group a cycl oal or cycl oal keny tionally

substi t ut edofdhe 6%9&“9@@@'%‘6&9[‘3@@@ log @FP"!@W“WB@ dRZthr%pr esents
hydrogen or %@‘e@ét&m Gkl arodg; é@%aﬁ@oiy'&#&ﬂﬁ%@[}tdl%x&%&ﬁwkuﬁ moi ety
of forrrula? % wherein X TrepreSents ‘oXxygen, NR' or
sul phur, xzowpa@g»@rqr@unalif repsepgals, hyqimgn,o? Eapresents hygrogeasr &sent s an

| nt eger 1 ogil kOrapreitdTRethABAE P 3A bR Bol1e638ent £, AN dnd ™ BotnPr Ovi ded { hat
m+ne is in the range from3 5, provi ded when both X and XZ
represent ofepieaent NF@TOQEP{IR'aZ@Whﬂﬂ'TbWGrmO'W -4nB rﬁﬁ”ﬁﬁ@'ﬁs B&ta akkyt oredRal | ess
than 2, V‘heéﬁbﬂ(ldﬁ?'é%_ﬁqu%Qﬁér‘h&ul%ﬁér&Hté?ﬂ r@areeéms gﬁerﬂﬁ’ﬁﬁnéﬁmg{)z

-Y3- het eroar het er oary

al kyl, -Y3- t&jeroaw@t«@lkw ww(wﬂwwedwwlnwewmsen -oyidh 3R78.

hyd , N I,

Yoy, X By SR SR, SR SR et s SCET Y

- Y3- NMSCOVRIWB‘Y'CEWMQMQU%W w*aclwgwlsm \%G}?SS&“%TGUP% opti onal y
fused to a m%ﬂ%yd‘dtubﬁalﬂvrshbstﬂﬁteﬁ%tﬁraol?élddenrét&ﬁ a@:1 éik?lca}%%%d? %f formula (1)

according to ¢claim1 wherein,; represents C, enyl, CZ$
al kynyl , ar 9\|kow groupcd @n@afkwsquonylarwn ?"@(L%[T"?P prup .
aryI-(G< het eroaryl -Y' -, heteroaryl (O,-aryl -

het er oaryl - é} heteroaryl Cz$ al kenyl -Y' -, yI-OY -

het er oar y| - & Y compoupdf W’F‘U@dﬁ axzcordmmt&rcla*mmheyem Y -CO-, 3" or C-

cycloal kyl - Y' - 0R'Gap r€¥€ﬂt9@ Lkary! €% alkeﬁW'O‘z ﬁyloé’MﬁV" r%terﬁx&l 9&I kenyl may
be optionally substi tqt o lzghone or npre rox \g al kyl' groups; RZ
- angn

represents RS8O hR‘?foar)Z'Yreﬁ'Pt@é‘éﬂMsi hetgroand-@x- (cHz} | |,
CHR (CHZ) O neldRodr{AtP)."apyt- SURY CUZ) Q@Q-G SRy %%N@h WDNE0}-G,, hikeARd I3
i ndependent I\){ repr esent ,a i ety of la (
Cas alkynyl-Y'-, Cyq alkenyl— ary!-O -Y'- heteroaryl O-Y , Ci5 alkyl-SO,-
Y'-, MY, J-Y'-, JI-CO-Y'-, aryl-CO-Y'- or Cag cycloalkyl-Y'- or Cas

cycloalkenyl-Y*-, which C, alkynyl and C,.¢ alkynyl-Y* may be optionally

substituted with a ~OR" group and which cycloalkyl or cycloalikenyl may be
optionally substituted by one or more hydroxyl or C, alkyl groups;
R?represents hydrogen or Cy.4 alkyl; and
J', J? and J® independently represent a moiety of formula (K):



16 March, 2005 78 wherein X represents oxygen, nitrogen, NR' or_ sul phur,

Xa represents CHZ, oxygen, nitrogen, NR12 or sul phur,—ﬁdlﬁlé%%ts an
integer from1l1l to 3, nZ represents an integer from1l to 3, provided that

m+nz is in the range from3 to 5, also provided that when XZ represents
oxygen, nitrogen, NR ZO sul phur, ma n2 nmust both not equal |ess than 2,
wherein Kis optionally substituted by‘one or nore -Y3-aryl, '
-Y3-heteroaryl, -Y3-CO aryl, -Y3-CO heteroaryl, -C, .~ alkyl, -Y3000C $
alkyl, -Y3-COC, $ al kyl, -Y3-W -Y3-COW -Y3-NR SR16, -Y3-CONR SRt e,

hydr oxy, oxo, -Y3-SQZNR SR18, -Y3-SQzC, $ al kyl, -Y3-SQzaryl,

- Y3SOZhet eroaryl, -Y3-NRt3C, $ al kyly -Y3-NR13SQZC, . ~ al kyl,

- Y3- NRLI3CONR SR18, Y3- NR13COOR74 /orf&m\ys- OCONR SR18 groups, and is

1

optionally fused to a nonocycliX¥laryl X5r heteroaryl ring. 4. A conpound of
formula (1) according to any one\%%ﬁ\ai ns ?K)to 3 wherein R represents

aryl-Y' - or heteroaryl-Y -. 5. Ac ound of “fornmula (I} according to claim
4 -wherein R represents optionally substituted phenyl-Y - or

tetrazolyl-Y -which phenyl and tetrazolyl may be optionally substituted. 6.
A conpound vdferdio Xnépregants exygendNRY dr sulphar, XF fepréeents OH X okggsne SIRM s

t hyl . L i t | ai wh i d
b bot b r epich 3unGE T GGl s TR il AEF 8 i Pen ot HE 9 i m 1 or
& %i En cniz \)Nh%%l mtié,rmgé@ﬂmkn?z?mde@gﬁge&i?ﬂaﬂo?b'bfb{vidad:?hétﬂg) \Mf _

z neeatptr X and R Heprebenfebgh jR " NRE LSRN, P pof ity
acggg{j?ﬁgnthsmﬂth@tiemual I%mﬂrhgh , %%)niim{ Mbeal&ﬁyﬂtubp@@m&ldrmmbs% ituted

ith t . faf I di t
ol ai m 10 whor Bl e PRO -t LRI -C1s SR 5RE0GRa o1 1 or mul 2
(1 :)) 2<7: c 2 Er9 diatieyl,t-¥>-eRC 19 la&tygf-YseWai-\g"gCCD-Vgo-Yi-NFdﬁ?‘&e&’é—ﬂowg‘;kﬁ, Mei 41- 4 148

) - ) - _; 18 I, ) - 3 - ) )
E A o N Bl e R bt I
sol vat e of y ? 16 Alkyh RFeNRECaN rYBARTCOGRYml-es 5, 7,
8, 9, 1l1-4q 16 , 2 1 45-148 51- 154,
To0. 162, 164" T6BNRER, PR i s aefbmailftyscdBya hfgotid antgrhioand 2 o

sol vat e of rimgy one thereof. 14. A conpound of fornmula (1) according to
claim12 which is

4- ({[(Q2S}4- (3, 4D chl or obenzyl ) nor phol i n- 2- ygnet hyl } am no} car bonyl ] am no} m
et hyl ) benz ahi Aleompoundseflifornula @paacarding tosolaimf 1. whdreinA conpound of fornula (1)

according to cl gypeda i@, iafiyiNed, | gﬁ’té?\il,d'éz(.ag’alfynyl, aryl-Y'-, heteroaryl-Y'-,
aryl-(O)-aryl-Y'-, aryl-(O)-heteroaryl-Y'-, heteroaryl-{O)-aryl-Y'-, heteroaryi-(O)-
heteroaryl-Y'-, Cp, alkenyl-Y'-, aryl-O-Y'-, hetercaryl-O-Y'-, C, ¢ alkyl-SO,-Y'-,
M-Y'-, -Y'-J', -Y'-CO-J" or Cy4 cycloalkyl-Y'- or Cs 4 cycloalkenyl-Y'-, which
cycloalky! or cycloalkenyl may be optionally substituted by one or more hydroxyl
or Cy alkyl groups;
R?represents hydrogen or C,.¢ alkyl;
Z represents a bond, CO, CR'R’(CH,),, CHR'(CH,),0, CHR(CH,),S,
CHR'(CH,),0CO, CHR'(CH,),CO; and
J', J% and J* independently represent a moiety of formula (K):

X X
\?} ()




d

i chl or obenzyl ) nor phol i n-2-yl ] met hyl }- N - [ ( 2- net hyl - 246MareBe2005 5_ /| ) et hy|

Jurea or a salt or solvate thereof.

to claim12 which is
4- ({[({[(2S)-4- (3, 4di chl or obenzyl) rmr7phol I n-2-ygnet hyl } am no~ar bonyl ] am no}

nmet hyl ) - Nnet hyl benzam de or a salt or

16. A compound of formula (lI) according

8ol vate thereof. 17. A pharmaceuti cal

conposition conprising a conpound as defined in any one of clains 1 to 16

or a pharmaceutically acceptable salt or sol vate thereof

one or
conpou

medi canent P&

nore pharmaceutically acceptable di I uent s or carriers. 18.
nd as, def |){;ed in any one of claing a pharmaceutically

accept abl eVRGIEIP % reRrEpenLs é’xlfg?é'r B'HPQ?'brNRJSBr %@W"ﬁﬁdﬁﬁ@é@ﬁtﬁl%i
2005 SO 1t fogBne RIS, 36 pedents B N0 (#hahe™s 1 Lo 16 o a

phar rraceutlcal I%/tﬁacce ptable salt or solvate thereof in the manufacture of a

@nintegenfeqip 146 3i WPV‘QH%H%FW*'B

in adm xture with

A

16 Mar ch.

§é@y@5ranggfrom dledsess for

N RS H

preparing ﬂs&ﬁr@@i@é@%ﬂhhbﬂ%éﬁeééﬂts a@géﬁfmﬁ@g%d NF@*&'smpkquH}ghd conpri ses:
g a co ound of fornul a ~

(a) reactin

(11) wher MnMustb

protected ggre -vatarwevﬂ here%&yl W"'Idb-%rﬁQ‘?’ﬂ@@Uﬁet&foamr Bl Sl vE: Re,

and RB are_as defi ned represents a su table IeaV| ng

group; or ?Q?CMF‘WV'HQYaCQQm@B‘EHd'Yofo'é’r'ﬁQ Y Nﬂh&er -RONREiY Bsent s
IdFdkyC OB LY S8, NREBRY, NG-S0 L TRRYN Y Sofapmuiva (111) ")y } d H -~

hydr og
/X (1

en
O-R

SOzheteroaryl, -Y°-NR™C, 5 alkyl, -Y°-NR"S0,C, 4 alkyl, -Y>-NRCONR'R"®, -
Y-NR®COOR™ or -Y3-OCONR™R’® groups, and is optionally fused to a
monocyclic aryl or heteroaryl ring.

4. A compound of formula () according to any one of claims 1 to 3 wherein R’
represents aryl-Y'- or heteroaryl-Y'-.

5. A compound of formula (i) according to ¢laim 4 wherein R répresents
optionally substituted phenyl-Y'- or tetrazolyl-Y'- which phenyi and tetrazolyl
may be optionally substituted.

8. A compound of formula (I) according to claim 1 wherein X represents
methylene.

7. A compound of formula () according to claim 1 wherein a and b both
represent 1.

8. A compound of formula (I) according to claim 1 or claim 3 wherein Z
represents CO, CHR(CHz),, CHR”(CH,),0, CHR(CH,),S, CHR’(CH,),0CO or
CHR’(CH,),CO.

8. A compound of formula (1) according to claim 9 wherein Z represents CH,.

notrgguallesgithany?, w ef@ﬂmKEﬁ %ﬁt@naly %@ﬁhtﬁw byvpr@ldi m 1, or a

V\/nerei n z



NRS Z (l1ll) Re wherein R3, RL, R5, Re, Z, X, a and b are as defined in
claim1, or a protected derivative thereof, wth a cdfpéarsh. 2008 oy y| g
R -N=C=0, wherein R is as defined in claiml; or (c) reacting a conpound
of formula (1V) 1ie naa:oh. coos st 0O ~n\ /v )b YL~i aal y ~RRNRS
Z (I1V) RBwherein R3, R4, R5, Re, Z, X a and b are as defined in claim1l
and LZ represents a suitable | eavingroup, or a protected derivative
thereof, with a conmpound of forrmula (V) R-N~H RZ (V) wherein R and RZ are
as defined in claiml or a protected derivative thereof; or (d) reacting a

conpound  ofp, fQEsHpEUHd\Gf forklia (1) according to claim 1 wherein R® represents
phenyl optionally substituted with one or more halogen atoms.

11. A compound of formula (I} according to ¢laim 10 wherein R® represents 3,4-
dichlorophenyl.

12. A compound of formula () according to any one of claims 1 to 11 as
described in Examples 1-4, 8, 10, 47-49, 52-61, 63-90, 93, 95-98, 100-102, 104-
121, 123-136, 138-144, 149, 150, 155-159, 163, 167, 169, 174-177, 179, and
182-186, or a salt or solvate of any one thereof.

13. A compound as described in Examples 5, 7, 8, 9, 11-48, 50, 51, 62, 91, 92,
94, 99, 103, 122, 137, 145-148, 151-154, 160-162, 164-168, 168, 170-173, 178,
180, 181, and 187-189, or a salt or solvate of any one thereof.

14. A compound of formula () according to claim 12 which is 4-({{{{[(28)4-(3,4~
Dichiorobenzylymorpholin-2-yfjmethyl}amino)carbonylJamino}methyl)benzamide
or a salt or solvate thereof.

15. A compound of formula () according to ctaim 12 which is N-{[(2S)-4-(3,4-
dichlorobenzyl)morpholin-2-yljmethyl}-N'-[(2-methyl-2H-tetraazol-5-yl)methyljurea
or a salt or solvate thereof,

16. A compound of formula {I) according to claim 12 which is 4-({[({{(2S)-4-(3,4-
dichlorobenzy!)morpholin-2-ylimethyl}amino)carbonyflamino}methyl)-N-
methylbenzamide or a salt or solvate thereof.

17. A pharmaceutical composition comprising a compound as defined in any one
of claims 1 to 16 or a pharmaceutically acceptable salt or solvate thereof in
admixture with one or more pharmaceutically acceptable diluents or carriers.

18. A compound as defined in any one of claims 1 to 16 or a pharmaceutically
acceptable salt or solvate thereof for use as a pharmaceutical.
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wherein R, R?, R, R%, R®, X, a and b are as defined in claim 1, or a protected
derivative thereof, with a compound of formula

L'-Z-R®, wherein Z and R® are as defined in claim 1 and L' represents a suitable
leaving group; or

(b) forming a compound of formula (1) wherein R? represents hydrogen which
comprises reacting a compound of formula (I11)

H X o
\N/ )b )
l, R
R N7 R
|
y4 (1
le

wherein R®, R*, R%, R%, Z, X, a and b are as defined in claim 1, or a protected
derivative thereof, with a compound of formula

R'-N=C=0, wherein R' is as defined in claim 1; or

(c) reacting a compound of formula (IV)
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wherein R?, R*, R®, R®, Z, X, a and b are as defined in claim 1 and L? represents
a suitable leaving group, or a protected derivative thereof, with a compound of
formula (V)

1
R\N/H

V)

wherein R' and R? are as defined in claim 1 or a protected derivative thereof; or
(d) reacting a compound of formula (V1)

0
R? J-I\
SN L3
L2
(V1)

wherein R' and R?are as defined in claim 1 and L° represents a suitable leaving
group, or a protected derivative thereof, with a compound of formufa (lli), or a
protected derivative thereof; or

(e) deprotecting a compound of formula (1) which is protected; or

(f) interconversion of other compounds of formuta (J).

21. A process for preparing a compound of formula (1) as defined in claim 1
which comprises:
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(9) forming a compound of formula (1) wherein R' and R? together with the
nitrogen atom to which they are attached form a group of formula J? wherein said
nitrogen atorn substitutes for either X' or X? which comprises reacting a
compound of formula (IV) or a protected derivative thereof with a compound of
formula J?H, provided that the compound of formula J2H has a free -NH group;
or

(h) forming a compound of formuia (I) wherein Z represents CR'R’(CH,)..,
wherein R'® represents hydrogen, which comprises reacting a compound of
formula (lf) or a protected derivative thereof with a compound of formula
R’CO(CH.)R®, followed by reduction of the resultant imine; or

() forming a compound of formula (i) wherein R' represents C,¢ alkyl-G-Y'-,
wherein G represents ~-NR'®*CO-, which comprises reacting a compound of
formula (VID

Y\)L/

\If \L: ;:l-)b R

(] Iil R®
7 Vi)
lLe

or a protected derivative thereof wherein R?, R®, R*, R®, R%, Y' X, Z, aand b are
as defined in claim 1, with a compound of formula C, s alkyl-NHR'®.

22. A pharmaceutical composition comprising a compound as defined in any
one of claims 1 to 16 or a pharmaceuticaily acceptable salt or solvate thereof and
an anti-histamine in admixture with one or more pharmaceutically acceptable
diluents or carriers.

23.  Use of a compound as defined in any one of claims 1 to 16 and an anti-

histamine for the manufacture of a medicament for the treatment of inflammatory
disesases.



