CYCLOPROPANECARBQXAM DE DERI VATI VES Technical Field
This invention relates to novel substituted
woRqoblkeossd onyl am noar yl met hyl ) cycl opr opanecar bpGEIB2d€5/000609
conmpounds and to their use in therapy. These conpounds
are particularly useful as antagonists of the VRl
(Type | Vanilloid) receptor, and are thus useful for
the treatnment of pain, neural gia, neuropathies, nerve
injury, burns, mgraine, carpal tunnel syndrone,
fibronyalgia, neuritis, sciatica, pelvic
hypersensitivity, bladder disease, inflammtion, or
the like in mammal s, especially humans. The present
invention also relates to a pharmaceutical conposition
conprising the above conpounds and to internediate
conpounds useful for preparing the above conpounds.
Background Art The Vanilloid receptor 1 (VRL) is a
| i gand gated non-selective cation channel. It is
bel i eved to be a nmenber of the transient receptor
potential super famly. VRL is recognized as a
pol yrRIAMONR BASER SUBSTRATEFORELECTRANIG PEVIGES n
stimuli, e.g., noxious heat, protons, and vanill oids
( Eur opean Jour nal of Physiology 451 :15 1- 159, 2005).
A major distribution of VRL is in the sensory (Ad- and
C) fibers, which are bipolar neurons having somata in
sensory ganglia. The peripheral fibers of these
neurons innervate the skin, the nucosal nenbranes, and
alnost all internal organs. It is also recognized that
VR1 exists in bladder, kidney, brain, pancreas, and
various kinds of organs. A body of studies using VRl
agoni sts, e.g., capsaicin or resiniferatoxin, have
suggested that VRL positive nerves are thought to
participate in a variety of physiological responses,
i ncl udi ng noci ception (dinical Therapeutics. 13(3):
338-395, 1991, Journal of Pharnmacol ogy and
Experi nental Therapeutics 314:410-421, 2005, and
Neur osci ence Letter 388: 75-80, 2005). Based on both
the tissue distribution and the roles of VRL , VRl
ant agoni sts woul d have good therapeutic potential.
I nternational Patent Application Nunber
WO A- 2005003084 di scusses 4-
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as nodul ators for vanilloid receptor. Internatio
gallipgt piffideAGaN) sermicardudtarisevicerpanie ibrigatedi scl oses a
vari ety of aryl cycl opropyl carboxylic am des as
ot assi um channel openers. It would be desirable if
BA&K@B@WQF&'@EM T oved VRL sel ective antagoni st
mﬁth enhanced binding activity with the VRL receptor

system c admnistration and with a good half-Ilife.
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conpounds are potent VRL antagoni st
activity by system c adm nistration. The conpounds of
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t he abdom nal cavity. These organs include the sex

organs, spleen and part of the digestive system Pain
was®ead@sted with the viscera can be divided i nPOI/IB2006/000609

di gestive visceral pain and non-digestive visceral

pai n. Commonly encountered gastrointestinal (d)

di sorders that cause pain include functional bowel
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vi Sceral pain. é es of visceral palin inc
galiume piide a@@@%%&t@un% Mergy sHewor ﬁﬁé%?“a' yriaia aadety of
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sone types of paln have nul |'e aet ol ogles and t
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confgltien s §ansFer opﬂienst@MStehﬂHénQP%lC%ﬁ{@ 3@6‘11m thj ck onto

neur opat hi ¢ conponents. Ot her types of pain inclu

whigh js\grow@ 3 iRy layes af Miahy M@k%mkapssjp% edader of 1 um or so,

whér@Qhél@bﬁé}anW%rg bRalufifiANY #h8dfio mwﬂé kttRe pafdrfeter and
tive (non-rheumatoid) arthropathies, non-articul ar

fedv%th‘ﬁa'ﬂfﬁgfﬁ?e iR e gl laww&@éﬁeﬂughty GaN, which may

typiBAllyYHBRSA trhiskriRBS! i) YHAMERRINt S10-50 R, lis BRAVYES %o 8f the buffer
pain, including pain caused by angina, mnyocardica

laygnf arction, mitral stenosis, pericarditis, Raynaud' s
phenorrenon scl eredoma and skel etal nuscle ischen a;

pai n, such as mgraine (including mgraine with
Theaﬁ\"%?tré‘ltﬁj qﬂcgw@iq@eGﬁM%wﬁeSaﬁ.eayrom Fstesuirgd deasheas a heat
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associated with vascul ar disor er and orof aci al
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nvent i g}n further provides a conpound formul a
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nve n ovi e use of a conp
ProBUBTASH 106, RN ARG Ut 1lcHPIey rapcibo ARl ShPoihoferge
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for the treatment of the disease conditions defined
above. Yet further, the present invention provides a
It ns:wa,rbmmamomaofcw CRIRNANEar0 bet Growh o6 | ot 'pblycﬁfstaﬂme and

ceutjcally acce tabl %ﬂg or solvate there
mo ﬁ!ﬂlﬂﬁéi‘w% %h%t@é? %t %P. qlérr@gén@an Yaye 2 thermal

confiugtivinelin dxbEsPHEIODH wm« Kntwmntﬁ@r Budtdeatahal havmg a thermal
i ntermedi ate conmpound of the formula (la): (la)

wherein A, B, D, E, Rl, R3, R4, R5, R6, R7, R8, R10 ,
R11 and R12 are as defined2in the above; and R2a
represents (CrC 6)al koxycarbonyl; or a

pharmaceutical |y acceptable salt or solvate thereof.
Pr efer abI y R2a |s (Cl C3) aI koxycar bonyl nore
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(XI'1i) (X) Step 5A In this step, the conpound of

formula (X) can be prepared by ol efinating the
weomwpowssw of fornula (XII1) using a phosphini | PAEIR2006/000609

formula (XIV) prepared in s/fufroma suitable
cor@neﬁmg iNExSR3LH %o@w/naxﬁett leyés%nﬁeuhmdmﬁﬁthaﬁem.a%nd and

sphorane under ol efination conditions or basic
SilGROrRtp TPaSRSRHY areli maletied bt toem o thrET | exparstions geaftigiend, which
aIloW%l tHn%E‘H%nid’r‘u@ll s td 194 %Wﬁ’onw%ﬂ%urfé&'ésene di gl yme;
DIVE; di et hyl et her; 1, 4-di oxane; DVF;

acetonltrlle al cohol s such as nethanol or et hanol;
SURNMARE OF BSE INVERFRINPONS such as DCM

1, 2-di chl or oet hane, chl orof orm or carbon

tetrachl oride; and acetic acid. Suitable phosphine
Acc!o?éﬂﬁ&% ¥he‘ ﬁ%%éﬁi%vér%n GX&HERS %ro\}ic{édpé‘ Wh?&"@ﬁ%h@r@c@@d a

trib B hine. Suitable | ene de reagents
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chl ori de, hyl bronpacet ate,” bronpbacetonitril

1- br ow'ﬁﬁé‘étaoﬁ#@s"r%t?ﬁ% G\ fiamandseiesis phos phor ane

(tri plesythpBasrh o @wi a.g.ﬁa.ea %&b@&bﬁm.hé@tmeg@émhwng a

(trlphenylphosphoran dene) acetate. A preferred base

i s sel9EWBdage GHp theo "Sfe%ﬁfﬁﬁ? ef thg stlicepwaferni ted to: an

al kal iredlcirRy tKé'thlé]@\egé"Bf ﬂﬁe@ﬁi&% whbed kX b%etéhh%'l&%l and

carbonate, halide o r , such as sodi um
hydr oPF%’@'“%étS%%”%ﬁWﬁP&rQSW“G silicar wafan thaltis switae for further

sodi Uy ehB9X bflgs IeQﬁto%%%'eHmdnHEctBMb?éﬁ" s@ﬁablé‘?@“ Usdin electromc
carbonate, potassium carbonate assi um fl uori

sodi uifeMges PrRyndiesisaf elastranic H’?HP%I@“ ﬂ@rsegﬁn%ﬁwf?@est@elﬁ
as triethylamne, tributylam ne,

di i sopropyl ethyl am ne, 2 6-1utidine, pyridine
Prefgrally Hipe aHSRBpisr Manaeystaliee sisen. oRfeidrably cthg osiGoBdwafsr is

prodéssad tRIBR ehat atr18afdfiné ro@Bbé%dolgrg’eDs@r%eQQre F0b&antially parallel.
preferably from?20 Ct Reaction tinmes are, in

By eéw@?'a fis 'meaﬁ?@ that Axangla of eRshIRMTRSe IsvBP 81958 &f dagsgssy more
preferrém 360 Mg ttRan taOdégéleéso Widst prTeRpRLE Affle Hah arRgRRY With
fluoro, conpounds of formula (111) may be prepareg

respeq) e eRR9SEH adriane 9fdhanypigr-(xv) as illustrated in

Schene 6 . Schenme 6 Zv O,. G (XV) (XVI) (XVIl) Z i

sui t abl e hydrox c?r otecting gr OUP such as _ .
The grmoapigr mﬁunteoé &9 enepmpasafopiate of sikronzyhere qne) diension
(pr&@ﬁly% dn) it Bt ﬁ:a§tt}_e ﬁ’nor& RecfERBRQH RGPS, hest 'Br@f@rabg\gt)east 10

Qre par ed ¥gcyc opr opanati ng the conpoun
“m?%?mﬁm%'F&MTeﬁWF% gimeRsions-or odi f I uor oaceti ¢ acid
using a carbene reagent prepared in situ under
ycIoFropanatlon conditions in an inert sol vent
red egpbagiimenippiethe gproesitt nvandpn diae %@‘@thyfﬁﬁe o CVD
dlallﬁMfd I@}elﬁqé‘, récsBed o Hdcomdi QidnabINE Iat Qﬁd Jpa?all@l X Ffirst
acetonitrile; alcohols, such as nethanol or
m"@FﬁQﬁ@PS”ﬁﬁmﬁﬁgﬁated hydrocarbons such as DCM
1, 2-di chl oroet hane, chloroformo r carbon
etrachl oride; and a etlc acid. Suitable carbine
Preferalfé fe seqoady aC? &t hexsliganevafeis qpposedticinedirstsytifagenof
meahmgrodlfluoroacetate trimethylsilyl
fluorosul fonyl di fl uoroacetate, trinmethyl sul foxoni um
i odi de and di azonet hane. This reaction can be carried
Prefdiibly the RWH ERRNGRhedidReGRNBPe0s Aodiid @Qélﬁstcéafs@kﬁsifé{tlally
There is |ikewi se no particular restriction on
Plana{efeesnse plate catal ysts used, and any catalysts
commonly used in reactions of this type can equally be
used here. Exanples of such catalysts include: Zn(O,
Cu(O, Cu(acetylacetonate) 2, Co(TPP) and Pd(QAc) 2.
This reaction can be carrigd out in the presence of a
suitabl e additive agent. Exanples of such additive
agents include: acetylchloride, nethylbenzoate, sodium
fluoride, triphenylphosphine trl-tertbutylphosphlne



Schenme 12 (XXXI) (X) (XI1) (I1ll) Rais a suitable
protecting group such as (C C4)al kyl or benzyl; ent ly
w@ @osBFai kyl or hydrogen. (1) (XXXI1) Step 12ET/IB2006/000609
this Step, the conpound of formula (X) can be prepared
Pre?éfalSlfd'éﬁ&' ﬁnpé}flcﬁlé’i’ WHe?e (st uern dRmidoRdustbl cI&‘yer rowth is
conditions wth a reducing reagent in an inert vent
intenged odichghe| s¥hseqbendn sgsTGegducteloiPEinar dayerer ﬁ{ﬁ aGEEUGI the
mo%&%lﬁ% diftohl WafePls &bﬁaphﬁha&?gtgmﬁég.l.%@%@t AR does not

condition in an inert solvent Or under base condition
excludedhe perept otaeN Yientation of siiepncnpracryRigllingewalars such asi 00},

(11070t d§ P oRBMBtGH. @ suitable reducing agent in an
I'nert "sol vent or w thout solvent. A preferred reducing
agent is selected from for exanple, but not limted

Pre?é?abl?% HMd%B&QFdn@’dato Hetﬁ}‘stlJ&p%'cUHF ﬂb%é@fﬁﬁh\%%tl&ﬁ further

hi um bor ohydr anpl es of suitable solvents

mclueﬁﬁ thge stepHpf gnovxangn%a&ir@ tgvisecande BfACEr PI dhe silicon wafer,
opt@h&lﬂm%lir% AlSENbURRY M?Qé‘ or et hano! ; hal ogenat ed
hydrocarbons, such as DCM 1, 2-di chl oroet hane,
chl orof orm or carbon tetrachloride and acetic acid.

Acdg?tﬂﬁé k@B 6@@@6%M5§dlm‘éng§ﬂﬁfeaﬁrjsb/ abpbct A8 thappeff invéftion,
Cto roomtenprature, preferably in the range of from

thetewe Peovidsd@ raethpd 9k Pragkcing GaN material coainsising the pighs of:
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Step 12B Conpoun s. of fornmula (X can be gre par ed
f rom d¥isuAtee U 1k wrfmﬁaa(e;@arsﬁﬁ' ﬁn@ at legek 3 Hist surface is in a
descr ichedhidsubBR Glustbay £ substriaie fdLEVOUMALRISyesis,

formula (I11) can be prepared from conpounds of
f or nuiEPYiIng Yavsy ot G¥Drdizrenchef @ievsdptepained thidinegs apsd having

above g gEb@th A b8 mm@m@ﬂ@r@t:e Bpfh@uﬂnen& n.ae §|ﬂ<§brhﬁafer
prepared from conpounds of fornula (I by

react FevgEedhe Hickness  tbp stigonpaigeto %Pr@ﬁetfﬂi'“leﬁ l9v§l: s

step, pkdWiinP BPRIBAd @Lrihed BH!tAe Gliko® mfé}esmtrasréafoedhéwunher
coup Ilnr% a cogpound of formula (XXXI'l) wth the am ne

HNR RSYTthesis esamisdustor el twiakles&rvaise. in  electronic
Exanplggicéd arklli t abl e sol vents include: THF;

1, 4-di oxane; DMF; acetonitrile; alcohols, suc

et haBWiRg GafherhHle segqpd ﬁaff%ﬁe?fatf‘%&'“ﬁ% watetr B%tf%‘a”y using
such ascieCWufidnidveds chl or oet hane, chl orof orm or carbon
tetrachloride. The reaction can be carried out at a
tenperature of fromO Cto 200 C, nore preferably from

Prefdialfif- the 1280 o CCVBediahiond dnl e S(181 emohder@ftARhd kilicdt QBTe? is
mnytes to 96 hours, nore preferably from 30 m nutes

greglgr Menntid 4M, PRAFRIACIH SieriSENaR SO s, Prafially grepter than

400 i@hf eveMtrvdre ?Pef@ra%ly%;rbéﬂef 140500 Ll aAB thibsk Bidiatbbly greater than
conmpounds of fornmula (VI1) can be prepared from

5 jBhds of formJIa(XXXIII) as illustrated in Schene
13. Schenme 13 "V f Rx is a suitable protecting group
such as (G-C_4)al kyl o r benzyl; STEP 13D STEP 13E _ -

Thegrocess NG )¢ f'#‘ ?Pﬁg?%ﬁfr%ﬁéﬁ'ﬁ?{ waigr §0 ¥hatdhe, shdRrens suitable

for (Wé\ﬂépoéMdJri bf @v-m.&ﬁ&d Bart bé acsﬁrmsh@ﬁb;ofeaaﬁiam Rhdvih in the

art d”ql%’ig 3@%@@ é?‘%'(‘%’ht %Xé‘ﬁ e @?Cf‘gngréfﬂfgﬁlﬁw tgrenpyierdiypidhe

wafersXefelfla) amd hbveﬁlbéfrhhéllshﬁbl@és ’éhd ghémrel ﬂ:cmehuﬁgxo Qﬁsure that the
out the resence of an organneta

arrie
suricaégﬁarﬁt regrof dgtess I A&y %?Chéﬁ'P@aPé‘P‘@Sé'P@anorret allic
reagents i nclude; al kyllithiunms such as
butyl lithi sec-buty| lithiumand
Profeaaly e \IPViTIaGR STa KV RN BV ishpragessed to become
subeatylylfiat Bhd!paramnd tb tHdirstBurapd bl the dlicorPivafker r ed
reaction inert solvents include, for exanple:
hydr ocar bons, such as hexane; ethers, such as di et hyl
ether, diisopropyl ether, BVE, THF and 1, 4-di oxane; or
m xtures thereof. Reaction tenperatures are generally
in the range of from- 1000C to 50 OC, preferably in
t he range of fron1 100 OC to room tenperature.
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a carbamate such a s terf-butyl carbamate to a primary

am ne include basic conditions under inert solvent. A
w@e@baoesed base includes, for exanple, but is PCI/IB2006/000609

l[imted to, potassium hydroxide, sodi um hydroxi de and

Iithiunrhydroxide Exanpl es of suitable inert aqueous

0 r non-agueous or ani ¢ sol vents include: %Ico
ThesproRew e HE SEIMR @Cee?fhtaﬁ&VD glamand layeidp 8§U*?ﬂ9“§@”b' flat

andl paftiifl @XaRE:firRCAIPPRE;: sHlEsreistithé (aBisrdtenceaLAsed)akRyd be
hydr ocar bons, such as DCM di chl oroet hane o, r

accemplishedaisiAg diarmondbrioressing tgchniquasiwall newnimifieadt . The
reaction can b e carried out at a tenperature in the
range of from2 0 Cto 100 C, pprreeffeerraabblly

The iprpPeeeth lamenga sy SV bFf moppted oAYAINS 0B (B ¥8<5'88%/o@'anaf

refdreeldi4B. times are, in general, from10 mnutes to 4
days, preferably from3 0 mnutes to 24 hours. Wen
R10 and R11 are both hydrogen, a conpound of fornula

Rec(u?é)rorﬁmn‘{ tﬁe ahiekrfizar §dtder siitch GAFERPOMBY Hef at@niplisBed by using
as |IIustrated in Schene 19.In.this ste

apigy ESAEREIl kRO 8 3. FAeBRN Miepaliet Wier & reduced
untifl® etk R B0 Qim thidkO preestaBly %fssftﬁ&rﬁm BmtSRORbre) prefResdly less

acidic conditions in an inert sol venL Exanpl es of
tham 1@ 448} thic an€ inepst preteraply lessibanp #MBICK) i mited t o,

p-tol uene sul fonic acid, hydrogen chl ori de and

trifluoro acetic acid. gp gs of g eferred solvqu
The prepeHdnventign RfPYidg% they srt?ﬂi’f’ §neeyingdhe gKrised (sgropdygurtace of
the rfﬁlnhé@@rlrc@ﬁ \/?éf@ﬁ@@itablé?%}em‘é srﬁi{kéauélﬂ fabicaBbn Jof4srllcon based
di oxane; aceto

mam de; hal o enat ed
e'errwrco%%rr%rﬁg'd tgﬁéiﬁp%%“%d}a “&F‘%W%P'B%ﬂ ers such as GaN.

Thecdtbps RGOIFEA arRNBe 848k !urﬁb@tﬁlcdses)and@r&tvwn&x&omﬁr gefart. The
reaction can be carried out at a terrperature in the

- range of from20 Cto 100 OC, preferably in the range
In 0 ;fréf@ffé@%ﬂo@m@&@ of @@@%veﬂﬂoﬁ ldT%@eﬁbﬁGaansmﬁéd on the

from10 m nu refer bl m30 mn
(sotao) BremalaLLiape At foitanbed sTcqmvalar Wi dsyjaralvn e ipgRsiton
of 4 GhNORy&! tEéhgg p(@d@éﬁb&l@&heafwrerrCA@éN ooy lafECto further

R RIS FGTAER TREISOTRE: 55 e B oL BiPeI st

conpound of formula (XXV) as i I ustrated in Schene 20.
Sche O This _.i]Jlustra nproved net ho
Thetetg 614 Goopr e BTORT GRBSIBIN B o Beeieniatie fanGaN
devicenapritatisn ebndisingwf a Huk(Yblycri/BRilline VM 6ol 14y bteferably

XXI | ndf are .inc n the co
>3 gk oA a7 0 8 CSE O lsersToaby <28 iy
mohborydmhrcegm 1R(0EBN WekdT. AETHRY 1@Ffh NiRtiABEIC hitauhedCisShignded to
C& ?; 5 CH, CR12 , N R2 : hydrogen, (Cl-C6)
encoMeeRs bRAfeA ) C1- o) al kyl, (Cl-06) al koxy group or
(C1- 06) al koxy (C1l-C6) al kyl R12: hydrogen or (Cl-C6)

Thi%l lil;@/qltrja %E%s B E'QE%{r@B pqﬁgllgprﬁ@fc% %rgg gorgfpar%%rer.mllt % also
chesipkif aityreatilyavansaes in iaryeddiathberssonpound of fornul a

(XXV) with the compound of formula (XXVlI) and
subsequent Friedel- Crafts acylation reaction with

Acdgadihg ’tc)oTB %eécﬂfc{’fiﬁépe@ﬂofoﬁle Lm@szmr rrﬂbhtemNha@yuls qir@ﬂlderzr Qd;u5§tﬁate
S | a Yy Sup resse e roceaure.
suitghle o EaNy foHee, MR cETeRIng ot SU0 dBmopfigyer fyfately
attzKaed R &,sukiaeaVer g ukifisumyafer. OlPréféfaﬁlyt the I?/ﬁarfé_;l_rﬂhlstah!c?ron?crystaII|ne
nce o ase I n an | e reacti on
SRy Bt ala = e A 00 s walry ot

Exarrpl es of preferred base and suitable inert organic
solvents are the sane as Step 9A. The reaction can be
carried out at a tenperature in the range fromof 20
OC to 100 OCl preferably im the range of -20C to 40C.
Reaction tine is, in general, from5 nminutes to 4
days, preferably 10 mnutes to 3 hours. After the
con‘pl etlon of the sulfonyl atlon FriedeI-Crafts
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nerve injury, burns, mgraine, carpal tunnel syndrone,
fibronyal gia, neuritis, sciatica, pelvic
whypenesssi tivity, bladder disease, inflanmmatiPCI/IB2006/000609
the like in mammal s, especially humans. The present
Se\}eraéne;sura%te% %lef ﬁirad;ﬁﬁméa@ioﬁ ANAE TRARYA Ia68drding B OB tiredent
onprising the above conpounds and to internediate
mV%Bﬁﬁounds useful for preparing the above conpounds.
Background Art The Vanilloid receptor 1 (VRLl) is a

i gand gat ed non-sel ective cation channel. It is
F'rsé‘éi it cedvaniggetsndPrrghigye QH@dtﬁhﬁﬁ%ﬁ"eﬁ‘?nd&@E‘é‘p{t grrough the

nudié&h@ﬁtl%ﬂa'r of YRE BiaheIMd! iM - coMBBEt Ivith [RE QBIBbE eﬂweaﬁué!eatlon layer is
nOC|ceptor t hat |nte rates nul tl

preEqratHyijlly dgnge. Thivwry e Q?éfaQCh'QYﬁgtbéf ﬁsh'grhﬂ‘éd%'ﬁ’f‘lqeaﬁ'a’s High
nudéﬂﬁbﬁ RRASItIIS Hér’ﬂ ab a‘éfue%’d’ %&%‘Je@gi)ﬁg 4'ﬁéth®ésssﬁch P thos€ §@Bivn in

maj or distributjion of is In the sensory (Ad- and
the@'& tYF?'%%'b' isingh? SHitahie damRndagritrangy %!Hher mRANAGICalNel BY PHer

meSRNEOT k=@M LisiAg ulltiz8ome bl’dﬂé@:ﬁéﬁ ubingakis gaf ot 1R8&e the surface
neurons i nnervate the ski mucosal nenbr anes, and

of the slicpn-allt)is @sedmpartan iy gﬁgtrolﬁpe |°§”%ﬂ“§"t§ of i fizmand geawn.

TheVinlciéatioh tdenkify &éln%gj&{arad‘térq’dé@y%/ dihel total Wé&ﬁ@\?&ﬂ@?ﬁtheaéiﬁton for
vari ous klnds f organs st udi es usi ng

exagmiphh P¥ etching, gnd theqpaigrescapy pf W@s‘?xﬁf’?%\%{r@??’nor %Q@Paratlon
ofas¢rg§g2§é@,6ntehat VRL positive nerves are thought to
participate in a variety of physiological responses,
i ncl udi ng noci ception (dinical Therapeutics. 13(3):

Seo’iﬁ@fﬂ@% adhRf ed@foﬂ@le Qhe fiken protret ﬂtﬂ%%gce processmg This

er t al era tlcs 314:
maxlé@w@ctﬁ@?w ss dp capiragesy B g di dl layess OB ip swa%nqate for

anyt &tfeskiinguRdowing WHich Qﬁigﬁfﬂ&hbﬁ\ﬁsd 6t®p. Péchiidles f(y%ntrolllng
woul| d_have good t era eutl c potenti al

flatr?argsggr%gai §Sc{) RGWIpLY @ﬁta%ﬁ fe)éaé{lq) %ﬁ:o gl%wth and temperature

unlM@mfy 36853 ferd prcstissemg4ubstrates during mounting for synthesis in
| sul f onyl am no henyl anal ogues, whi ch are st at ed

Ordér qqgéaéntae@wl"igr% VRESSh PAJBIRASS: SO iontlamRalt iflghgrowth on
slighty eitved\strieiisicd) Nunmber W020021 631 8 discl oses a
vari ety of sul fonyl am nobenzylthiourea derivatives and
N- sul f onyl am nobenzyl - 2- phenoxyacet am de derivatives

Thumsy ﬁwwttﬁiefé@sfemt oV theal rhwbﬂd;diyé‘t@lﬁ@gflgéyogswlvgﬁeeT‘cjaﬁtbeﬁadilfled by
| Ca | SC] 0ses
oyt (R 1SFOBE HeEy el BbRETET B0 HEoR 1 dBYcadevers such as

GalN Q65 b MeCd1fatels) 6tRa eflison Wafenoul d be desirable if
there were provi ded i nproved VR1 sel ective antagoni st

wi th enhanced binding activity with the VRL receptor
Fin8lly, :ysCemi dlarﬁdr:iﬂ @géﬂ m?y b@nhuaﬁwrl m%ﬁ Bo@ p@pt@dd fmady{ bd bé ehm as
p i al advantages, inc s toxici
or l935F BBR IO Mol SUTEHTRPNGE GHE G5T SRmoB Rehls Preterably

pregdriti |ﬁldd]nb|rhaﬁi3>ﬁ witiugdiuttber Y& 8C ki BRond nﬁaﬂéhbﬂ&%ed to provide
i ivit HERG channe] reduc

nhi bi t or a
SUPPR LSRR L AP TSRS BVAeTah eV GPritisg dpe reference
platdl SI¢ WiIBbé& appﬁecratw thav enddranis|drrangsmBahBrRER 1ésinékd fodtthis
i tut : - L
Sec&‘%@%ﬁ“#‘ gﬂ?ﬁé’rﬁi%?‘ﬁrﬂ%twpwvw dimsehit isapissrabie daat the
secopdpadiees B eorpedtd WitRldeude gaivessing vuftthea@amgewwere the
activity by sys dmnistratio The co

et st iy G SUBRTIEGn TRy ROl TELDe Sseey e stage of

redadlng that thitRne 3 @ thawilidon vidfer, ogio Aty Beladakd kit this@tage.
protein binding affinity, Iess drug-drug interaction,

a reduced inhibitory activity at HERG channel, reduced
Qr prolongation and good netabolic stability. The
present invention provides a conmpound of the follow ng
formula (1): (I) wherein A and B are independently
CR12 or N, D and E are eaclg i ndependently CRO or N, Rl
represents (G -C 6)al kyl; R2 represents hydrogen,

hal ogen, hydroxy, (G -C 6) alky!, hal o(Cl-C6) al kyl,
hydroxy(Cl C 6) aI kyI (Cl- C6) al koxy or
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dyspepsia, irritable bowel syndrome (1BS) and
functional abdom nal pain syndrone (FAPS), and, in

wo e@paetssof | BD, Crohn's disease, ileitis and PCT/IB2006/000609
ul cerative colitis, all of which regularly produce

vi sceral pain, Other ,t f VisSC D Ecili
in s Sopcadt SioetR B oG, SiesbruBlond (Rulaig! siicon
wafdraqred eadupbbst raatdrigiethei diapand layer astsoas d eat sptasder Fgreby

f 0 h ) . _ _
rec B0 e Rk PPt Te 17 55 ERbhafe Gel0ks BREyE] Aifle dhbSsie
surfped of thedsilizan weferp aiypidaty theltbicknesscofdbe tianralndyer is at least

neuropat hic c onents. . .ty i LOcl :
as I5EF poat g VB Qs SSied fERogh B topehation e
electroficudéviggesniraingiha, siffdobrdiarparidyirderfaneo reay| geresallyssuhstantially
| n%gative (non-rheunmat oi d) arthropathies, non-articul ar
argPHBERET-sm  dyst r ophi nopat hy, gl ycogenosi s,
pol ymyositis and pyonyositis; heart and vascul ar
pai n...includin [ Lna, di o
el Sty G ol Aol BRI Mo, 1Y RERe 1 (Bhien e
sch@hatiwiliestartion th eretitbunef neamdfaket ecedrdimgde ke presdrd irvantion.
head pain, such as migraine (including mgraine with
aura and mgraine without aura), cluster headache,
In Rigurei bra sijipen hedatat Has nanx edpére agfaneeprepdredetad &2 diamond
SSQCi.a i V, I IsSQr ; - ial
snfiEER U ER & GO0 YB39 gt on MRSl Wl £ Thvpuoh
an aptiodalgrtenaisdtidrestpp Eotime eV dlaaranddayas A iglplayariaed. Thise silicon

res [ | [ a tical o
warG b R bR PR 50 A PARES Linrdilof tr sifcon wafer
1 ispthan reoeassed gstey D) do dyet silitablesfal dedee $ajiricatian ph&ablogpitaxial

t t her. Wi pharmaceutically acceptabl e exci pi ent.
Iayef%guee(pgﬁlgg?ﬁ(ﬁtt%%).i s preferably useful for the treatnent
of the disease conditions defined above. The present
invent i fur r vide of f : v
g A8ty B G0t Vet § 'S M REE Bftrecthe ST pmbhd 2 s
plartshised @étep fR)r Teseadter,camepihasedewfaceof theesilicanhwaier dsierihen
' t] vides: £ or , ,
proftSER (P LY bE il e 8EE FalbSudt BF Y Lo Eyer 3
deppsitbr(ddp ¥1).a human, which includes adm nistering to
said mammal a therapeutically effective anount of a
compound of formula (1), or a pharmaceutically
EXAMPEEt abl e salt or solvate thereof. Yet further, the
nt .j i . OVi . . d of
TP fReh 1t {Yf ROl oG bEER Bl foRimBad SERANES, 7' o,
sol vate thereof, in the manufacture of a nedi canent
A B0 Wifief 5 8ARAPRIACInd BeindiafRR?. GRNGhInaASHPL Offinercial
above.” Yel further, e present invention provides a
silicoordsiuncet. i Gheokafer wesoiengdoP hehsudhothatitee Major Birfages were
: £ u a
wit " SRS Tt n P Su e o e e 1Rl Bt ARinRRly sawn
andf thenhepped fiat, Hree sppraranvecdft thisnsysfase i wassaanatt-grey.  The other

jnte | at.e 0 : I &)
surlgBl PhAty g SSEP BB “and, Mg, MRS lisndd.gd pmpve ol
me¢tiahicahdaRage, dhe appeadrfcerné this surfdee wasovigor-ikel R2a
represents (Cl-C6)al koxycarbonyl; or a
phar maceutically acceptable salt or solvate thereof.
ThePmisfasrlilb lsyrfiR@eofitise $ubbira®)wad Yeedyasdhe sijace ypsingvhich the CVD
: I X Y- Y t :
ciafibfi FRP was RORR YR RS i SLOGEIThting HElwater in 2
beakat eenteidingt @ sespepsiandf 84 meliareendipewdarlin prgpany2-ol and then
. . | .
agitd Blvasthigdhy (a0 Bt AT (e el (36 Grdl SEaing
solvate thereof. Yet further, the present invention
provi des an internedi ate cgnpound of the fornula
(rrr)y:(rrr) ble, RS, R6, R8, R7, R10 and Rl11 are as
defined in the above; or a pharmaceutically acceptable
salt or solvate thereof. Preferred internediate



sol vent. Exanples of suitable solvents include:

tol uene; benzene; xylene; diglynme; DVSO DVE, THF,;
waele@bhyises her; 1, 4-di oxane; DMF;, acetonitril e; Pel/mBroed/®0609

such as nethanol or ethanol; hal ogenated hydrocarbons

uch_as 2-di chl e C f ;
powfgt pag ot elr il BREEN 2o g THeRb oI Bas, FREd ing
compesgehbaigonncl ude, for exanple, triphenyl phosphi ne and
tri butyl phosphi ne. Suitable nethyl ene halide reagents
i nclude, for exanple, nethyl brom de, ethyl brom de,
Therseelgd substrale wast plgted melde de CVilke diaymondhsyoihiesis, systamy. The

oSt Tt FBAE 0 o RIRASEAGL drshocne o

conc(itiaﬂjsah‘mdyt}op Emtpmjs weyet 16l&Re) witle eciorward| powen of metiyy a total
oas (G, B BIY RIS RARGANY L35 haRShBkend, 2 SLBM SilpBBdce

hydebka). i Growétl kelsi centisaed huntilethal Cvid tayer deachgdkaxthiglness of
car bonat ' . ' : j
soof R0 80 L O80Tt MO Sl o Ul Ao,
sodi um et hoxi de, potassiumtert-butoxide, sodium
carbon ' ik '
e G B P S BRIt oo
therampped esing|staridaed diamidpdtpydcassing techniques until the whole surface

g " g e Cidicg
s SRR LY R oo Aoty Ll e g o
the srfaetraeqnerat usieg akstyiusaeflordetep wae @bod, 25¢uina, the thickness of
the BiaRloRk ‘?ajel\‘ Ja%%b%@n,%nﬁ %629(91&98 'épagﬁ AGiFARR df iHEEGaRbid layer
n general, fromb5'mnutes to hours, nore
on the eiliesrasiibstrateonergPardliatioadthinot umour s. When R10 and
R11 are both fluoro, conpounds of fornmula (111) may be
prepared from conpounds of fornula (XV) as illustrated
Afteir nplSudrisatiors  theSsitiearedigmoeney)waftviwas( Jyned arer eang the silicon

oS Sy B, ARS8 DS Bkl S
20 pini was fefpon tihe bacnpetane afthe &F\iIdiamond Jayean Abéhis point the

BRI B FShPBERAR) ORGSR L Ybaoce

freeCrldese reagent prepared in situ under
cycl opropanation conditions in an inert solvent.
Exanpl es of suitable solvents include: diglyme; DVBO

Thefect floedonsBULSF 2umydr#f,C\td aiafyonat3serum aickl with @i 20qam ehick
. acetaonitrile; q C hgls, suc S nﬁ%hanghﬁfnr ;
<11dprRicen, waiel BY@aiaed tfrf??a S &P BYREAIY EYTAE- DA Silicon water
hasla guﬁécﬁalhﬂh@f (Fjéeitééﬂrsgita&@ﬁc_ﬂrtﬁé @é%ﬂcﬁ’g@n Gﬁélleeﬂﬂonic g_evices, but can
tetrachl oride; and_acetic acid. .Sujta cay bi
alsq BRgBRY 59 VLRI b e ASRTEn i CaRFRtes! Bygrhy, AR
melBBl @heWh fH twerpacet ate, tri net hyl silyl
fluorosul fonyl di fl uoroacetate, trinethylsulfoxoni um
i odi de and di azonet hane. This reaction can be carried
out in the presence or absence of a suitable catalyst.
There is |likewi se no particular restriction on the
nature of the catal ysts used, and any catal ysts
commonly used in reactions of this type can equally be
used here. Exanples of such catalysts include: Zn(O,
Cu(O, Cu(acetylacetonate) 2, Co(TPP) and Pd(CQAc) 2.
This reaction can be carried out in the presence of a
suitabl e additive agent. Exanples of such additive
agents include: acetylchloride, nethylbenzoate, sodium
fluoride, triphenyl phosphine, tri-tertbutyl phosphi ne,
1, 1' - bi s(di phenyl phosphi no) f errocene,
tri-2-furyl phosphine, tri-o-tolyl phosphine, 2 -
(di chl or ohexyl phosphi no) bi phenyl, tri phenyl arsi ne,
sodi um hydri de, potassium Rydride, sodium nmethoxide
and lithiumdiisopropyl am de. The reaction can be
carried out at a tenperature of fromO 0Cto 300 C
nore preferably from20 0OC to 200 C. Reaction tines
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1.

In this Step, the conpound of fornula (X) can be
prepared by reduction of formula (XXXI) under

WO e@daoisen conditions with a reduci ng reagent PCOT/EB2R006/000609

inert solvent follow ng ol efination using a conpound

f formula (XI') prepared in situ or phosphorane under
®fination condition in an inert solvent or under

base condition in an inert solvent. The reduction may

2 B Mol Bl £ MRl s

layeRIfdetices| doamuisingdheagtepd oft s sel ected from for

2.

3

b limted to, sodi i _
X2l i e o DO surave o
Exanplsesasad sustra@ibeCyDldieendrs! syntHeside: THF,

R oy REABRDA Sl I S0 RO

1, 2- djrehthoraoe bhiartes fishswfaot of theailicoamader, t et rachl ori de

and aceti.c aci.d., Reaction.t erat.ure j '
Tha Do B ielch M SPRA Y bt ALl 4
1 he rgogdingfa $¢oond sdfadCon theGsilléonResfett thehistsuiteble $or further

general ,, fro mpute ta a I o] :
hour ssypg‘eé'shogl# ?asg?rbepseﬂ%oar@ﬁ%s ba%g L@a%% ofﬁﬁg%ealw(e:)% Girpnic
can hixviveepasethésioot aestpoicityioes ochdhersd@nf Xurfage itsel.
reacti on described in Step 4C above. Step 12C

Compounds of fornmula (111) can be prepared from
compasihdg asfcldirmedin @it Whersin thbsiliceraistrenocdstatinetsédigon.
in Step 4D above. Step 12D Conpounds of fornul a

(XXXI'l') can be prepared from conpounds of formula

(1 1A hethpdtdseslaimad in eitheée soe bbesdimsm Soakp whareaih SessilicBh exafer

ok s B oS RER S S L B

4.

with the amne HNR R' in an inert solvent or w thout

3 Pl P kO 5 kP g

CVDrdlahmindllayer isploaesded tamhechdraé sybsianti=tly figtanst parblial 4q the first
suc S | -di chl or oet hane, chl orof orm or carbon
st R Biaadre

5

he reaction can be carried out at a
tenperature of fromO OCto 200 C, nore preferably

1 S AP bR TS LB B, SRS s o

the silicuntvesfet is apgodmmiioghe firdhanfabe ahtheRvafee bot h CR9, and

6

R8 is terf-butyl or 2,2,2-trifluoro-1, 1-net hyl et hyl,
conpounds of fornula (VI1) can be prepared from _
compometiosd ab dlaimed!in NOPteCedingislain| wisdreiat the monSrysiatine

sickf ol AT pBreb SR pheRl geRicL o 19 roup sueh

7.

trifluoronethyl; and X is halogen. (XVl) (VII) Step

LA e S, B RISRTAG e TR B 5 o

mourgiagt thengivtta fecermduhe diambod nayer 38t &) sulistantially planar

refergﬁr}3

8.

al kcél Ilé'tt hum This reaction may be carried out in the
&te of an or gannetal lic reagent or netal.
Exanpl es of suitable organonetallic reagents include;

BB o UL et o e

growingrBaN on Heusacand slifadeiaf thengilgioniwafere. Pr ef err ed

reaction inert solvents include, for exanple:

hydr ocar bons, such as hexane; ethers, such as diethyl
et hemethdidi asogiaioed|in elbine8 whendh aim WGah tufferdaydir iswased; or
m xtures thereof. Reaction tenperatures are generally
in the range of from- 1000C to 50 OC, preferably in
the range of from-100 OC to roomtenperature.
Reaction tinmes are, in gengral, froml1l mnute to a
day, preferably from1 houf to 10 hours. Step 13B In
this step, a conpound of fornula (XXXV) can be
prepared by nucl eophilic addition of the conpound of
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hal ogenat ed hydrocar bons, such as DCM di chl or oet hane
or chloroform and acetic acid; or m xtures thereof.
wabh®enemss i on can b e carried out at a tenper apCr/EB2005/000609
the range of from2 0 0OC to 100 0OC,

ff bhl i gt . .oof f
o PPN GEHBSHOBBH SR |
gener@byidinganwar of motesystalline sigen wiickhas heery pfocesaeg so

nyar ofereddiog HUfhsharer R piRerih afiged et ecpio n a

f r om eonditivpcuitable forfuse am lassup et GVR diamdndsynthesid, i n

Schene 19 | ' ;
can MG RS 8, CHE gl S AR hes McHo R drhaving
f or muA grawidXracsl dnito thediest sadact of the maendcorstalline silison meifer,
sol vent, . . I : ] ' ar e
ot 1eRp BERRRnds U Sl O3 prleipiinedichet
chl or prdeidangda tsecdriduarfacacat the siicha wafsragyitbble forf synthesis of
preferr n ' t: t o:
al co h%?rﬁﬁoéﬁl&\ﬁéés‘%ﬁéegﬁég ﬁ%l%ro%éelP %!ae%g Pl% g'te }qg%% %ﬂg uch as
THF ogrowjng GdN@xdhe secondisuriage ofithe sitigdt wafeani de;
hal ogenat ed hydrocar bons, such as DCM di chl or oet hane
or chloroform and acetic acid; or m xtures thereof.

11. TheA metiod amcleiaredos cadmriOdidrtoen inguding tthevplep f pracepsing the

a . .

aroififade gfe Y HBHord dyshd thedrsycBlaRialy 1Bt dnd Parelié to e

firstgariaceadf, thé siticorl\@afer.nut es to 4 days, preferably from 30
mnutes to 24 hours. Wien B is CR12; R2 is hydrogen,
hal ogen, (Cl-C6Jal kW, (Cl-C6Jal kOXy or

12. ( CLA@83thbdt @ yclqi@ed HrCelpin Ky | furtherdnetading shengigp o rpupiting the

progs st HRTEY fa ARIREA Bt entl P oge 0. °°

illustrated in Scheme 20. Schene 20 This illustrates

an 4 : fo~oC 9 t0.. d
13. o AnTEn a8 ey BEEE iRt BRRLS, SoERarger evo
diaroomhou thesmefod ystatinesilicrwalerrisl gregianinan 10O ar e

i ncluded in the conpounds of forrmula (XXI1) and

formula (XXV), respectively. X : hal ogen atons such as
14. br oimeshechdceshitling itelslabn 1B wheggin tralayer ¢f @D :diamond on the

, - , -C6) al kyl, (Cl1-Co6
morE SR st et S K LRI "Gy ol vt riz:
hydrogen or (Cl-C6) alkyl Step 2 0 In this step, the
1. CO'IZE’MH&% QEC{@F\QH% Y43 Wh&h fe I?&@rpéfré\‘?b YR8 BRtthe
sul fony

process of Tation reaction of”the conpound of
moriaarysialéine Shosn wafers greaterdngiodMiu®df fornul a (XXVI) and
subsequent Friedel- Crafts acylation reaction with

R3CI. The formation of undesirable N-acylated products

16.i s A umsshecharcedriing dosiaiesewhergin the layver- ¢ideViprdiriaens en the
- t] ; ' i ried out under, for

o b SR o Pone i ' the

presence of a base in an inert solvent. The reaction
17. MY BGeifiad L&l gtto\’&l iOH wh@%ir“?h% lﬁg PofS@VB&Mmond on the

Exanpl es of preferred base an swta?e inert organic
moResirysialtine silicontwifesia geeatey taepd®MMN. The reaction can be

carried out at a tenperature in the range fromof 20

OC to 100 OC, preferably in the range of -20C to 40C,
18. Rea thashod aaeorflisg tp @ny erraeding daipnvBergimigdestiangofhe silicon

: I hours. After the

wafggb%cg% ﬁnﬁ%? %ﬁé’@ﬂ'%ﬁ%@ﬁ%m edel -Crafts

acylation reaction with R3CI should follow wi thout any

wor k- up procedure for the preceding reaction.

Friedel -Craftsacylation reaction with R3Cl is carried

out under, for exanple, known Friedel-Crafts acylation

in the presence of a metal ;@nd acyl halide. This

reaction nay be carried out in an inert solvent.

Exanpl es of suitable solvents and suitable catal ysts

are the sane as Step 9B. This reaction can be carried
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BACKGROUND OF THE | NVENTI ON The performance of
el ectronic devices is strongly related to the thernal
w@e@protsses of materials used in their fabri cap@DIB20061000609
particular, for high power devices, the nore
0. &f fAeﬁ-n 'tﬁ’o%l ¥ c'io'f‘&n ;E'I%@édlltl Dail RHEESH e SREBY Qfer is
the Rei' T ing t erature, the greater
reduch@untllééa‘snba@ﬁ@}dm ’fhlftlil the longer their lifetine. Wth
devi ces becom ng smaller and smaller and power
densities rising, the managenent of the thernal
20. as evethod facawdingdo clgian A9 WhATaHe therilicon Weferds reficed until less
than! tyapt - One cl ass of sem conductor devices for which
I's invention is particularly suitable are those
whi ch use galliumnitride as the sem conducting
21. COAAA gﬁ ac%lnﬁagkﬁlrhﬁg%e(éﬁ@me diffcoft WHElSs haided aRtil less
sem conducting material with el ectronic properties
thant Hapmieikle it wel | suited to high power, high
brightness, light emtting diodes (LEDs) and high
povver hi gh frequency (1-100 GHz) devices, for exanple
p- Wi r@hﬂEId@@t:@rdmgl\t@ jslairn {19 whesia thet iiconwagmmis yeduced until jess
thanQJJP ﬂﬂ(y avai | abl e GaN devi ces use hexagonal gallium
n tride nmonocrystalline | ayers grown epitaxially onto
a variety of nonocrystalline substrates, including:

23. he)ﬁ"g&ﬁ‘l%d %@&%?nbeto W?Sz‘%@@hg Sélélhﬁﬂfhh%ﬁrﬁtll%galﬂ% %tep of

I'1 con. However here are di sadvantages wit
polighinghthef siticpaseurfapn do wyhipl devek apd iagsiBeiemly Ipw %?f%tfd@f‘s'&w to
t I for exanple 300 mmthick, onto

mak%h?slﬁtgp% fgf%wg@&tﬁﬂ féclaeﬁlr\l | ayer of AlGaN with a
t hi ckness of the order of 1 mmor so, where the
24. Co%%tﬁ@&'é&oﬂﬁngalt&@nw Hr'ébé&n%aélélﬁfj wherdh®thé OGatihByer is
lattice paraneter and feduce the interface strain, and
preqeder of Ferabingd aith aperCal byei laerqual ity GaN, which may
typically have a thickness in the region of 10-50 nm
is grown on top of the buffer The subpstrate
25. ontpo sypsttaie @ﬁﬁﬁbﬁ%\f@%@éNaﬁ’%"C@r QWWX"' Sopsigifor %fdat%v%&a’ﬁ%nd
Iaye‘?_nﬁ‘lﬁ@é’tel?@f@&%rto@bslﬂkoﬁgm?@lﬁ' y referred to a heat
sink), th Is to |n|t|aIIy spread and then renove the
heat fromthe "hot-spots” within the GaN devi ces
26. (ge0e @klrited8BeEahRY # d’leh@t PBNGHERINS )the SSIRIA arfaRdis a
silicon are readily available and relatively cheap, so
monrpgpstaline siligeasutfacee used as the substrate for LEDs
(where the light comes through the substrate, i.e. the
substrate is required to be transparent in the visible
27. spett ubsjratenas| glagnqd, #brFlaie gsewhgeein, thepglicon: surfe is a
moﬁcl&?ystf'élme ﬁqwmd%ﬁ%ﬁa@ equency (RF) devices. (Silicon
has a higher” thermal conductivity than sapphire and so
IS better in applications where nore heat is
28. ger]@rﬁgﬁ]@)j ot'%Mﬁéotur@obBco‘idlhg CRN 1 AnecHliBh] fsBbdtatidlly as
power out put of C devi cés grown on them because
herﬁewfﬁ@rd@crlbeﬁg@r%m% #Sbhi re have a very high thermal
conductivity (<150 Wm K and <45 Wm K respect | veI y) .
The thermal conductivity of GaN is itself not
29. hi g‘h swqﬁéra@qamqpomttol W‘fﬁnf{OmSlSHB? @nt@}llysta%d herembefore
desBAYR0SBenifidcon carbide (typically the 4H or 6H
pol ytype) is both transparent and of high thernal
conductivity (>500 WmK) so it would be the preferred
substrate for all GaN devices if it were readily
avai l able in both [arge dianeters and at | ow cost.
However, this is not the case. It is well known that
CVvD di anond can be grown onto both polycrystalline and
nonocrystalline silicon substrates, and that CVD
di anond can have a thermal conductivity in excess of
1000 Wm K, with the best {pterial having a
t hermal conductivity in excess of 1800 WmK. It is
| ess well known that CVD dianond and silicon are
reasonably vveII matched in terms of ther mal expan3| on
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