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Bl PHENYL DERI VATI VES AND THEI R USE |I N TREATI NG
HEPATI TIS C The present invention relates to a series

w@boobioptienyl derivatives which are useful in tPEHRGBRE6/003470

or preventing a hepatitis Cviral (HCV) infection. The
present invention provides, in a first enbodi nent, the
use of a conmpound which is a biphenyl derivative of
formula (1), or a phar maceutiT:aIIy accept abl e salt
thereof, in the manufacture of a nedicament for use in
treating or allevi didsey HiVRehtowilDeviéei s a Cl-C

al kyl group or a noiety -Al, -L1-Al, -Al-A/,

: t% "ﬁr_lﬁnvenﬁén lrélateﬁ! to ra%r Kérrﬁ%mdvﬁilda%bs %(C’d in ;:_)artlcular but

o %s'ﬁ%ﬁ%@ **%E%%ﬁ#fﬂﬁ%ﬁﬁﬁéﬁ?u :

and B are the sane
or dul”f‘f“é? é’ﬁ‘?ﬁ/é%ﬁ’&m@é@ﬁ“ﬁ‘ Eﬁ'@%\éﬁlthaé%‘?‘%'b@a“%ﬁ@i Iy pugnerous ways
-CONR7-, -NR7-CO-, -NR7- -CO, -NR7-CO NR77-,
|nq{m’mg( g)uz;kmg, g@l@ytgolm$ and g@ger tr@@iment Nmth@olqg@r treatment
-CO- O, -0-C0-, (C1C2alkylene) NR 7- or -(Cl-C2
plngmasxﬁghkgﬂ aelsauablléz wavetengih \(typidatly drom Rboah 606TmM tard00nm) is
the same or different and each represent hydrogen or

dirbcfedl Bdviailds e akifl SRk tifatt Seme apretHy eﬁbfdyei@@bs@fbéd by the
each represent G -C 4 al kyl, Cl1-C4 al koxy, Cl-C4

AR B Bl PSR B By i
al k ro or a L4- A4, -A4-A4

tgﬁgaf&h"ﬁﬁ?efomc'& i Sutigpapent hgit mﬂ&@'? A4 HeU- A T

- L4- A4- Y4- A4 -L4- AA-HeU-A4 7, -L4-HeU-

- Y4- Because i tlp@pqmmpxmyLQf tlp@qdemcga and [tne \safqincgngperaﬂons

-A4-Y4-HCt 4- A4 , -A4-HCt 4-Y4A-V, -A4-HCt4-L4-AM4 7,

inhrereny witty 4hein ure, traditicically- Ias,eremih namov,ah,tretatmmﬁ ras been

are the sane or different and represent a phenyl, 5-

camriddeoutandpctdlishelirdcar ydlondrather tHan aEdme ed
het erocyclyl or C3-C8 carbocyclyl noiety; each L1 and

L4 i stHche |§atﬁ%re%red'af ﬁsé@%r sre@maq.s@@mva @évﬁéé Jwith inbuit

al kyl'ene or a - ydroxya | ene group; each

s%@}( ath? (%ﬁﬁa&f ea&qb%%g{gﬁ{j&{éd é’}r/]?r}]e( Sgﬁﬁgﬁark&(}

di fferent .and represen rogen or Cl-C4 a

o ouCoRInGC it eBE Aspact SE Haveatin GPTae TR diair removal
and represents -O-, -S- or -NR -, wherein Ris

deytseoydlising aalaser gengrating guisep, oft suffipieshyanergy and duration to
het eroaryl, heterocyclyl and carbocyclyl noieties in
dainaged pRgillbedfrgpabphaioiallitle ihubeddth af thbdmsdm, withtane or more
10- menbered heteroaryl or 5- to 10- nenbered

SARltD FeMiFds/ dedigmed t@gﬁévbhea@éi@émbl miis@! SFah¥ ldevice.
het er ocycl yl and carbocyclyl noieties in RL and R4

onsuta TR, Péﬂ"‘éﬁeﬁ% rct B iy "e‘*é%ﬁtg’w%‘?n@ LoV a taser hair
r&l’q‘%l %Qf dg@%egaﬁRW s é cgqépgééq _tcgg\éRgﬁn of a user to

al kyl ) -NR 7R77 and -CO- 0O (C 1-C4 alkyl)-NR 7R77 and/ or
exppsa hajr foliictes tadasen raﬂbﬁt@@ foupatriremiavek seid devies qampfising a

-(Cl-A4 alkyl)-X 2, halogen, C1-C4 alkyl, Cl1-C4
b@kﬂk(d)qusirtgla(beimraalmmlduasermp@blerm mitﬁlmg(yadiéﬂerﬁ?ét a wavelength
hydr oxyal kyl , hydroxy, cyano, nitro and - NR7R77,

suhablel for<hairs rerhsPAR7 chafidleiad HYRE- @hdr’ fight @R?ttﬁ@oblement
2-R777, -CONR7R77 or -SO -NR7R77, each X2 iS the sane

faar t
oRlaSel8] €7 2P IEHSbodin R rlialid O yfgse the eye n
hydrogen or Cl1-C4 al kyl and each R777 is the sane or
different and repre . As used herein,

a Cl-C al kyl m)l W&iﬁ%e{ﬂ ranched al kyl

noi ety containing froml to 6 carbon atons, such as a

Cl-C or Cl C4 aI kyI rmi ety. Exanples OFC 1-C6 al kyl

e .
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wherein Ris G-C4 alkyl, -S(O2-R7 or -S(O) 2-NR7R77
wherein R7 and R77 are the sanme or different and each
wo epresant hydrogen or Cl-C4 al kyl . Preferabl ypCRRGB2006/003470

Cl-A4 alkyl or -S2-(C -C4 alkyl). Typically, each A4
noiety is the sane or different and is a non-fused 5-

to 6- nenbered heterocyclyl or C3-C8 carbocyclyl

group, or a phenyl or 5- to B- nenberedheteroaryl

group which is optionally fused to a phenyl ring or to

géherally thdsafmerdrsctidnnel edi@aian rethoval [serbtherebpes edter a user
het erocyclyl group. Preferably, each A4 noiety is the

ﬁ@@%ﬁ%@éﬁﬁ$g@gﬁ&g&wﬁﬂggﬁﬁgFE%SntS a non-fused 5- to 6-

eroar menbered heterocyclyl or

C3- car oc cl oup . pheny. Q ' ' o
opt | PG Figesity BEaEs - ﬁlﬁw@%b 85 ﬁiéi\s%ﬁ? yitst it might
group. More preferably, each A4 noi é 43 .t he, J
biumplsasant dadopk Jries i $OaREA PErTARKYH it SacansAd by that
pyrazol yl, tetrahydrofuranyl, pyrrolidinyl,
bamntidinyl, pi per azi nyl , piperidinyl,
pyrrolidin-2-onyl, thiadiazolyl, isothiazolyl, C-C8
cycl pedfedbly o hhﬁi inlteﬂatyttmmyé turpgdicly bs sopnras fHe device is
S, Sdi oxo- thi onmophol i nyl, tetrahydropyranyl,
pée\g%ﬁ%za%b bé?él%dﬂm%zﬁﬁi}‘“e%vap%@éphé’ botuMdisd. 1Br @bt Mekahces, the

nol et e same or different and represents
h?@?@%*”@u#%?ﬂ%@ bkqhg3§@¢%%p3§ Lﬂﬁﬁ%¥Hﬁgger?rtheﬁke.Thelaser
By il B S5t R 06 R omicn

S, Sdi oxo- thi onmopholinyl, tetrahydropyranyl,
elehﬂ%rﬂdﬁrﬁferabbyadﬁléiﬁdl%ﬁ aabra wawelesoih to wrhisty theeye igasticularly
A4 noiety is unsubstituted or substituted by (a) a
sensitivee such udss tighti tof dvavebength vefinthes efdart efd 500480nm and ideally
-CO2R777 and -CONR R77 and/or (b) 1, 2 or 3

akBLP 855 kil erdxesw%ﬂtemm BIGRERCHRY EormPTISalpORED designed to
Cl-&A4 al kyl al koxy, -NR7R777, Cl- C4 hal oal kyl ,

PSR AT PR AR =27 opr csont & L &4

P eac
unsub%?ﬂ?t @SQPCQS@@¥N§J¥gﬂd%éE%%§GQK§V28WQV3|dewcefbrbemg
unsubstituted - CONR7R777 substituent and/or g ; %
dirastuipuiards aad/os @pplied (e Hessida|ob gt User e &XPPse 6P rrf%l!'des o laser
chl orine, bromne, -NR7R777, Cl1-C4 al kyl, Cl-C2
raﬂilktnmyformalmmavaia‘smgldeam wapmmgdaeb@jmhcwsmg a hair removal
hydrogen or Cl-C4 al kyl and R777 represents Cl-C4

| Ydapabyd iof adrhittinge #adiatién 4 eigvelengthesutabe 6or hair removal,
different and represents a non-fused phenyl, 5- to 6-

c%én%dgﬁg ;agfﬂ?sfryélen%nt ta%;a@m% eh8 beﬁﬁbeﬁéiﬁdé? {o/ btt€huate in

group efe each A4 noiety is
u%g"fﬁfiﬁa%@me%r tﬁ' iospEpl 1t GRS Jé%siroiﬁ e R Ts ffer

or C3-C6 c r ou Mor e refe aply,

ot Erstarabhihes s Jement FameRess Adtbaas e BRbepsing from
pi perazi nyl, isoxazol pyrrolidin

18 Sndi afxtbeeiee prmmd%tyne erpitied lases(ée@mpé’ fieduhylar element may
triazolyl, piperidinyl, cyclopropyl or cyclohexyl

cghogmenﬂpbb |ﬁﬁ@m§bly, each A4 7noiety is the sane or
different and is a norpholinyl, isoxazolyl,

pyr r gb 3@8 BRbther: %p‘é‘cf”iﬁé hh\%miroﬂ*&b\/@é% '3 |aser halr removal device

pi peridrny triazolyl, piperidnyl

T R T

unsubstituted -SO2-(Cl1-C4 al kyl) substituent and/or
(b) 1 or 2 unsubstituted substituents selected from
hal ogen, Cl1-C4 al kyl, CpC 4 al koxy, Cl-C2 hal oal kyl ,
G - C2 hal oal koxy, Cl1-C4 hydroxyal kyl, hydroxy and
-NR7R77 whereln each R7 and R77 are the sane or

o o o o ~A ~ A
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7 are as defined above; or (b) A represents -NR7-CO2-,
-CO, -SX2-, -NR7-0-C0-, -COO, -OCO, -(C-C2

wa@bkdyloane) - NR 7- or -(C -C 2 hydroxyal kyl ene) - NR/GB2006/003470

wherei n R7represents hydrogen or C1-C4 alkyl; or (c) B
represents -NR7-CO2-, -CO, -S@2-, -NR7-C0-CO-,
-COO, -OCO, -(G-C 2 alkylene)-NR 7- or -(Cl-C2
hydr oxyal kyl ene)-NR 7-, wher8i n R7represents hydrogen
or C1-C4 alkyl; or (d) R4 represents -L4-Ad, -L4-A4-A4

foTlrcles“‘lo\fiﬂrsé‘r4 rﬁdra’tré)ﬂ fd@LheM rémovaft- éé‘rdYéevrﬁe%omprrsrn% a body
“HCt 4-A -, -L4-Y4-A, -L4-Ya-

hOLMJTéEﬁ %q(c%al k{fer\%iﬁré EPZ%O%mr Arﬁél }ﬁ@% K a’ wavelength
rei.n L4 nd L4 7 ar n d
&, *aa'!srs%msrra gransief'%eda% arSarieef 167,38 ing Whta, of the
optlon ically represents H 7 - CO or ,
deyieg With t&‘?k%kl"e ﬁesﬂannrqmmlwaw@\mtmfn scqr%' giRapsgesponsive to
Cl-C4 alkyl. Mre preferably, B represents -(CL-C
thel aytipahef salRt sensor for inpbiiting opgratiew afyagidt semgval laser when the
represents -L4-A4 or -A4-Y4-A4 7. Preferably, in this
devibe s netih,copitddiavith dticlose td they skiman - Al- L1- Al
>wherein Al, Li and Al are as defined above; or B

repr¢pe rge?rsor\'ﬁ?aﬁbl%méﬁtl é&ﬂrpﬁ?e Méﬂébﬁﬂﬁéﬂ\}&';’cgntacpélements
R4 represents -L4-A4 or -A4-Y4-A4 , wherein L4, A4,

S, S S S 4Rt 0 s, T
gf ;geaﬁ g}ﬁ%u% @r%o@n%%g{ﬂéggﬁgnnﬁ)h@ slregﬁpg ?eﬁelgwﬁpce Igreferably,

-AL-A1 7, -L1-Al-Al 7, -Al-Li - Al 7, -Al-Yi-A 1 7,
tha_distanae ofathe twal ceriect glemeants is comparalplevin size fa, preless than
-Li -A1 7, -Al- Li-HetrA or-Ll HC1-L1 7; A

threesize ©f, nars ege -0pENINgAD ra‘lek@rmte‘rrm)gmcﬂy,inm@el\d?y'& This distance is
-NR7-CO-, -CO, -CO-OG or -0-C0- group, in which R7 is
prféfaI%Elh e (ghgedofadbolt 0.5td ¢F eReETérd the Yehtet oftsttdelement to
-CO-NR7-, -NR7-CO, -NR7-CQ2-, -NR7-S(0O 2

‘“ﬁ@@ﬁ%ﬁh%@ IR o winar o %?”Z%a“%?' bre
aI ky&ﬁ'er gén%rggfce qtﬁgge%%&gsen[ﬁ{% em%h %ﬁ%?nine the

R4 is -A4d or -AMA-A4 7; - R2 and R3 are the sanme

distance @it PEMitc Bf r ier dlexices terthes skineyIThusy ac4hght beam or
al koxy, G -C 2 haloal kyl, G -C 2 hal oal koxy or
elegitrogragneticanadiatioarizearn ema;an!etermimie tiie dégtancan of g tevice from
represent OCor 1; R4 is a G-C5 alkyl group or a

theslehandAfis o éuﬁ‘ha?r be bded ¥y thePdoritfol Aeans tofiihitit-opdation.
or -L4-HeU L4 - each Al, A4, A and A7 are the sane

or dif gﬁ[)f}{y,- 5%";‘,%(;{ gﬁfs%ﬁfé}gucﬁ‘r Bltb?/méls a ?}aeér%eﬁr ré‘fﬁﬂ@éﬂ "Rice for

het eroary red heteroc

D b@réﬁre‘ﬁaﬁ%@%y%@@ﬁf Srpied Byt Rirtief £ %é otppee hel

droxyal kyl ene, group; each Y1 and Y4, |s the sane
felile S teniaSi FABs Bor, Bl SSTOBAG Reich ekl BRMAIGcha body
same or different and represents hydrogen or a Cl-C2
habkiig grlbaip; remayakdaserHeapatadoiHemitting radiatiomat & wavelength
different and represents -O, -NR/- or -S, wherein R7

suBablgdopbair removat, Ghapddiglised by apb@itydl, mé@rﬁ@i‘r@wdiﬂrg a timer for
het er ocycl yl and carbocyclyl noieties in RL and R4

el tr@bF@fé@fobyofftHéggvﬁ:@ o ?Hélset parid® 6- nenmbered

het e ered heferocyclyl ring; and

o iﬁ%aﬁur%iﬁr%%é’%ﬁrﬁér@go%ﬁﬁééf;ﬁ}y i il C8H Felit in buns

substituted by (a) a single unsubstituted substituent
selected from-CH2- X1, -CO2-R7//, -SQ2R777, -SO2NR R
, -CONR7R777, -NR7-COR77/, -NR7- SO2- R77/ and - CONR
(Cl-C2 alkyONR R'", and/or (b) 1 or 2 unsubstituted
substrtuents sel ect ed from - CH2- X2 haI ogen, Cl-C4

~A ~ A ~A ~s 1. 1 ~A P~
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- each L1 and L4 are the sane or different and
represent a Cl-C al kyl ene group or a Cl1-C3

whyarosgel kyl ene group L1 7represents hydr ogenPOr/G82006/003470

Cl-C2 al kyl group; L4 7represents a Cl-C2 al kyl group;
Het represents -O, -NR- or -S, wherein R7 is

hydr ogen or Cl-C2 al kyl; and - Het4 represents -O or
- NHAddi ti onal parti cul ar| y pfeferred conpounds of
formula (1) are those wherein RL is a C -C6 al kyl

aﬂd %Hée@ Irthé d’§é‘r % )femﬁsil/e thb 1ader froylth® targdtdd Alred/between uses,
-L1-Al-HC 1-A/, -L1I-HCG1-COA 1

the[elwq:gbtpcie(m Ln‘ﬁelfd'r'%é dréatb cggf‘% galw-al&ﬁg Pélocation of

represents a

%ﬂene},}o’\ﬁe ?@%an‘@@rﬁgﬁnﬁgﬁm Eggddlthﬁ?%giezﬂﬁwerﬁ?_ééﬂs the

cow@maNE%%a? ol ST C%aoron%ém'%%%sorquygﬁgoae desoribed
that when B represents a direct bond, R4 is -A4 or

abave Awith -the coptralL-rosans kpperatidgi such- dhakl I expirycef the
al koxy, Cl-C2 hal oal kyl, C1-C hal oal koxy or hal ogen; n
prIieiemsned t hericth mes- enel@lls‘a‘tlenent tledasecis ratipweslennlyCafter the
1; R4 is a Cl-C alkyl group or a noiety -A4, -Ad4-Ad 7,
de\'née%s béép] Ldmbed: frét & Mapliedto G bkinedme 6ﬂede’cerm|ned

nol et y Is the sane or different and represents a

pg@ﬁ‘ﬂ‘ﬂ#‘ 8‘%8{@ :dnd%'ﬂéhbé&%g%&bﬁb %'iéicmk,lna nﬂ?y(%fl’the order of 4

urag benzo[ |, 3] di oxol anyl, pi perazinyl,
hlazonI S S- di oxo- t hi onof hol i nyl, | Hbenzo[

d] i m dazol - -on cycl opropyl or qui noxal i n yl
gr oupn amtheé.asp(spt) t%;lﬁenvamlqrspr@vm@n@ lasar iy temeval device for
unsubstituted or substituted by (a) a single
beimsudirettedt emivardbsand/oereppliet dot e fskimof GH2IsEL to expose hair
-C2-R777, -S2NRV 7, -CONRR7 , -NR7-CO R777
folm%s Stgztd%EWra@MlonCQH\'Rérr( fen&dal alski JdeNRERcémprising a body

and/or (b) 1 or unsubstituted substituents selected

SR ey Fli it g0 gt
S8R A ATT R b AE g oo

different and is cyano or -NR7/R77, eacgq R7and R77 are
remevaklaseprsaid fcosirehmeans ipelslingealosy propreepting tngythorised
al kyl and each R7// is the sane or different and
usepresents Cl-C4 al kyl and (ii) when Al is other than

a phenyl group it is unsubstituted or substituted by 1

or 2 g9Hi§ Yk hiaYttakie saksls forems; Jos ekanpley itf cound adlode a, keypad
Cil-A4 al kyl, C4 al koxy, Cl-C2 hal oal kyl, Ci1-C2

@a@%auéﬂé}x% Iﬁg&it & ﬂfé?ﬁffcaﬁ?@r? Bﬂd’é \&m'o%byaqoﬁl b&RgIRRBItEd unless

erent and represents eny oxazo

per az tria R L= 2+
o BrBef Fode is PO 3‘0%9@@%‘% A cpdteBR] b %Ug"‘” that only a
pyrazol yl, isoxazolyl, cycl Oh'\zv# t hi onor hoI|
Lsesd\rltb’)(f\gﬁk@hﬁ%ﬁb}m H’iﬁ d@Y'G‘éﬁ’ LMoLk Es‘ic?rt éﬁeans may
or substituted by (a) a single unsubstituted
inigoR- ()p?efamnabk)the lsabs turlessnta sedesrof hvoloormare actions are
unsubstituted substituents selected fromchlorine,

ddrigpiiede Fdprexanisle, thelcenirol kafeé mbliihhibElogétation of the laser
hal oal kyl and C1- C hydr oxyal kyl ; each A4 noiety is

L{rﬂﬁgﬁ?ﬁafi%r Irbkifdi en%B?'dle o@?ﬁﬂ?ﬂ that @8¥vlce is safe )}/adjacent

yrazo tetra ydro ur any pl perazin

BERSH S8t R o BB MOV sl moans

pyridyl, pyrrolyl S S- di oxot hi onophol i nyl ,
tetrahydropyranyl, t hi azol yl, oxadi azolyl or indazolyl
group, each A4 noiety being unsubstituted or
substituted by (a) a single unsubstitued - CONR7TR777
substltuent and/or (b) 1 or 2 unsubstltuted

. " .. o o



chl or o- benzyl am de95
5'-{[ | -Hydroxynet hyl - 2- (3Hi m dazol - 4-yl ) - et hyl am no] -
woreaohgbdie | - met hyl bi phenyl - 4-car boxyl i ¢ aci dPCT/GB2006/003470

(4- nor phol i n-4-yl - phenyl ) - am de 96

"-[(3-Chl oro-benzyl am no) - et hyl ] - 6- net hyl - bi phenyl -3
-carboxylic acid (4- norpholin-4-yl-phenyl)-am de 97

"-[ (I H1ndazol - 6-yl am no) - rre@hyl ] - 6- net hyl - bi phenyl -
-carboxylic acid (4- norpholin-4-yl-phenyl)-am de 98
rhay Cyqlinptrert thess actiorishare-perforineidyih thé poesyl ordegar boxy
lic acid (4-norpholin- 4-yl-phenyl)-am de 99
('S) - 3it HreuRKYe %rpbﬁ*é’mat‘éﬁtﬂh)ﬂ tI% Vé ol FiRt@ioh8 it thib -ad%BYaspects

| car banoyl ) - bi phenyl -4- yl met hyl ] -am no} - propionic

1 e e Y EEIRIENR ORTFGIAA RRPITIYPP ot ek
%ﬁglﬁ 'ﬁ{] g\%yr%%iog tﬁ%fogﬂﬁl’o funn%onallty required for operation.
Wdro rret hyl - 2- (3H—| m dazol - 4-yl)-et hyl ani i no] - ne
Ik@mp vqjynéjq] Aewigen By egmcmqg@qrm iof acgeparate base unit which

(4-nor phol i n-4-yl - phenyl )-am de 102
e@ontding-the meajbiityl eitheasasttal irewitry oyithmatseplalaté-hezichyodnthining the
phenyl - 3- car boxyl i c acid

Iééemmil’paﬁd icBnAestbd po ey bbs@ﬂhﬁ %K%pﬁemble link.
- (3- Bronp- benzoyl am no) - yl - bi phenyl - 3- car boxy!

'C aonghilstt tﬁ@rﬂbérhéh Iga_é’ 'begeli‘?'l?éls}:nﬂga dgnd\¥ it extends to any

3- droxy qui noxal I ne- 2- car box acrd
bg%li]]t Iyp?tﬁ%nnr%;%? Jcu4r'e¥I Egte%l €866 aerro%r)i_n the following
%%IZ Benzoyl am no- acetyl ani no) - 6- met hyl - bi pli enyl - 3-¢
RYPic acid (4- norpholin-4-yl-phenyl)-anide 106
4' -[2-(3-Chl oro- phenyl ) -acetyl am no] - 6- et hyl - bi phenyl
- 3- caTmmwan@oacmay ©4-pertorpiesl innvatious- wagsyand amo éenbodiments
107

thierdds Vit hoox e Idesmb!é@mynméy 6f exdple hiphesigtendedim® nade to
ylic acid (4- nof holin- yI pheny )-am de 108

therReb #ﬁd&'ngrr@'d%@m@@ i g

L6 Eethyl (4 nDrphoIIn 4 ylphenylcarbannyl)
9. ,
: P W 3 %a%;%&éﬁa ABpren b emeryest oheleer b
- 4- ' 110
”I‘Cg‘@?aeﬂp%é'? ﬁ6§§f CB)BIFI;WI éﬁ%gygﬁﬁt ﬁ{/r} gl phenyl - 3-ca

rboxylic acid (4- norpholin-4-yl-phenyl)-am delll
N- [ 2' Figurenglillustrates aviqsnoni emiacgimaniof jhe ar heirmssmpvadidevice in
henyl -4-yl]-4- trifluoronethyl-nicotinamde 112
atcofdiaridet Wit fhevieweniidrgrartb) - 6- ni et 1 iyl -birlienyl - 3-car
boxyl ic acid (4- norpholin-4-yl-phenyl)-amde 113
r DAHIRL/:

ar boxy???%a%)?d 4@#%?)5%??”@% Tt20f_t H%FH reghrr@{? 'EI%H:% shown in
FFQI[' o 2- carboxyl ic acid [2-nethyl- (4 m)f

in-"4-yl - pb. enyl car banoyl ) - bi phenyl 4 yl'] -am de

115 2- Met h ben l.am I - bi phenyl -
o ﬁ%%@rf"lg E&FXIQVU(@ ﬁﬁé eﬁ?lqvah II))Qoamr&@Sﬂ@aSe unit
- (3- Met hoxy- benzoyl am no) -2'-meth I - bi phenyl -3
1?caﬂﬁoa<>b|0ﬂb! indhe form @i Iaser wandy1 poengctpd 4oi the ase unit by
-(4- D net hyl am nonet hyl - benzoyl am no) - 6- net hyl - bi phe

mghn@oﬁ arr‘emaytabdle aoidl 16 Almihisp patticale#-arhbadigiayt tha8afity control
118 6- Met hyl - 4" - (4- nof

drebitsy #- &d)ﬁf@h'é)d' mbﬁ%zsaéélnhltn@ aﬁh&k@ﬁ}fgbﬁi&%rﬁ%éﬁ'rﬁénts all or

aci d "(4-nor phol i n- - phenyl)-amd

I e am no): bi,phenyl - 3
bS] o oy E%Ivﬁ% AR AT SRENRA 2P dBBHissér wand
Bi phenyl - 3, 4' -di carboxylic acid
4' -{[4-(l,]-di oxo-Ilanbda*6*-thiono f holin-4-
yl met hyl ) - phenyl] -am de} 3-[ (4-nof
hol i n- 4-yl - phenyl ) -am de] 121
-N@thyl bi phenyl - S*' - di car boxylic acid

~ S T L Al rr a 71 1 I L Y Y T T ~ L I L
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236 (S)-Pyrrolidine-2-carboxylic acid
(4'-{4-[4-(propane-|-sul fonyl)-pi perazin-lyl methyl]-
WO b@ngsaear banoyl } - PCT/GB2006/003470

-t rifluoromethoxy-bi phenyl-S-yl)-am de237

- (Cycl opropanecar bonyl - am no) - 2' -t ri f | uor onet hoxy- bi
phenyl 4-carboxylic acid {4-[4-(propane-I|-sul fonyl) - pi
rerazin-I-ylmethyl]-phenyl}- &ri de. 238
(S)-Pi peridine-2-carboxylic acid

coritairist =l fadepr Wa\ﬂﬁrch pridueny! & - uleer Bgarm- bf/llg@érhvéduauon at a
phenyl car banoyl }-6-trifl uor onet hoxy- bi phenyl -

w?yle?e{@fft g@rec td céﬁ%é‘ﬁh\r%ﬁﬁvﬁp% asﬁ?‘“l@%%rteﬁwg%@' % project

anesul T onyl - pi perazin

ltghen c%r ba”gwat Zp{ mgé{gg{’} {glﬁngg@%?mé idethd Wafl 14 and

-trifl.uoronet hoxy bi car box [ .
tnmbfeamdpnéewngam mﬁi&bngyﬁé Wang. H@mﬁ I gylindrical
am de 241 (S)-2- {4 '-[4-(4-Met hanesulfonyl pi per azi n-
shield &2 Imﬁls)erph’asampaieb’anmteqlale -Adjacent the laser 18 is a LED 24
trifluoromethoxy-bi phenyl -S-yl car banoyl J- azeti di ne-1| -
déébﬂéwlél@o & prbj@dtZa high intensity beam of non-injurious visible Iight along
- (Cycl ohexanecar bonyl - am no) - 2' - et hyl - bi phenyl - 4-ca

[IBQPéWt ! té-rthdn axis 20, passin down the middle of the sleeve 22.
° o‘égyxo 1€aarrbda 6*a)§|h| omF))r phol'i n et hyl ] - pheny

Tlé);\r en?‘@/ %f%ezé?’t&enség%\(%%eyproa/}gergo‘slvozelectr?ﬂe? Zg w%lce:p] e\re Xonnected
’tc‘il EBF %th;@;ic%ﬁ@&ﬂrjgwgﬂﬁggf) @é‘tgcts wﬁgll\ ttﬁ)er]?/ase?\/\fzJa(?lrcla'lz 4 is in contact

2' - Met hoxy-5'-(4 hol i n-4-y
\Aﬂmeml @unfcﬁrﬁapeysqm mﬁ dane éqyb@&tﬁptlrw she gegigtiyity of the skin’s
, 1- di oxo-
shl‘fanbd:mhﬁa*ete@ibgnmepéiebﬁmddb 26 ntvingl 1)l -hEh notdd) that wWhe@ 4be laser
2' - Met hoxy-5'

werfd f@ispﬁl@s‘séd 4gelinst es ¥kipnukitRpe dorbele e in thueh idatxthe skin,

lic acid [4-(4-nmethanesul fbnyl - pi perazin-

tﬂe{éf%?n%rgéh?? ?é}”r%)ma\%%ny éz%] '?CIO Blgl P enyY 29[ car box

yllc

[4- (& rfgﬁa'i%%@kz-%ﬁhﬁoﬂgﬂnﬂprsp@PaQPﬁt%"'ﬂ9| SWitEy138 WhRoRe ptate is
-am de 247
d??emmg%wibe contrabsipndry intheynasenenit12ul f anoyl ) - bi phe

nyl - 4- car boxylic acid
[ 4- (Onlithebayge snitfthenmsyis-gui alphanimetic Keypathy0)anxharkgly]operated
am de 248 2' - Met hoxy-5

switcA-370f ogéﬂiérfw&h Hdighey s s dsereyé toktrplnsrauit-id tiea b unit 12
ylic acid [4-(4-propane-1- sulfonyl pi per azi n-

@.%@%ﬁ%@;@hﬁ%@ 228 48 &Afl certain COI’I?I’[I%I’]S are ful’r" led In this

(cycl o exanecar bonyl - am no

r box |t éﬁaﬁb%@ H§¥Cg$ﬁe%*2¥%§8} RUAFHE unit on using a key 36 in the

R rralidine-2-carboxyljc id
. )@% 32 pd Hhad detmindsin PNyiods: fepugh dbe keypad 30. When
yI met hyl ) - phenyl car banoyl | - bi phenyl -3-yl'} -am de 251
theye Pigpsrhalenkeen carrteaxgut, theacbrtrol unit activates the LED 24 so that
{6-chloro-4'-[4-(4-(propane-I|-sulfonyl)-

a>h@hr|ﬁfe£g$12tyﬁéaﬂi¢bhyis)m@'I]gﬁvisq&b}b@tﬁd/bﬂon@ taBanHin 3xiy 120 both as
am de

a2wa¢H 9 87 The &frgjsgéw'aﬁm BP1RE 854r2BLAR) FrBRP A 18-ffen it is

rboxy |c aci d

nesulf erazin et h hen am de253
VRRREAN 2189 40 Bler fers o AR GiG RS @RRETSY others
|c aC|d {4-[4- (propane-|sul fonyl)- piperazin-
1-yl nmet hylj-phenyl} -am de 254
2' - Chl oro-5"-(3-cycl ohexyl - urei do) - bi phenyl - 4- car boxyl
ic acid {4-[4-(propane-2- sul fonyl)-piperazin-
1-yl net hyl ] - phenyl }-am de 255
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Exanpl e 16 6- Met hyl - bi phenyl -3, 4' -di carboxylic acid
4' -benzo[ |, 3] di oxol -5-yl am de 3-[ (4- nof

whedore3deyl - phenyl ) - am de] Exanple 17 PCT/GB2006/003470

6- Met hyl - bi phenyl - 3, 4' - di car boxylic acid

3-cycl opropyl am de 4'-[ (4-norphol i n-4-yl phenyl) -

am de] This conpound was prepared by anal ogous net hods
using Intermediate 1. Exanpl e/ 18 Furan-2-carboxylic

acid

e[ylésgﬁb{?hﬁ]b ;5’ass(eﬂ tHBﬁnﬁihQI' étuﬁtWéteBBemé' Wahdaavhy bai dFeBd up to
y - -

am de Thi s conpound was prepared by

R @58% o ﬁhg%gﬂP%ePé hag i 1b BRI 2R %@ﬂ?&t%tﬂ % %in (as

par e n an anal ogou

oppoFtagp :ﬁigw I,%,’f?b heg%t%c%?qd' Zpyd'tﬁéa rc%%%l c1rcuci using the

r phol | n 4- )-am de] Exa

eéecw Fﬁﬁ@ﬁ.y @%Lydm%} ]kﬁ%,m"&’ n&@ndlaser 18 be activated by
(4 rmrphol i n-4- yI benzyl am de) 3-[(4-

presging tha opesdtinghawitoh)28m de] Exanple 2 1

6 Met hyl - bi phenyl -3, 4" - di carboxylic acid

- [ (1Bwiiliheksfold pamfpredigiad thadtiedehbddintent illustrated in Figure 1
rmr phol i n- 4- yI phenyl ) -am de] Exanple 22

%qh’ﬁ%}éé %’ !gl)r(r](l)’cy%éel(_?1 sldgocﬁé %gé?/édsﬁfﬁﬁé he laser can be operated;
tEDr !ﬂvebﬁsﬁlér fr?(:if)s ctﬂngde] yﬁrglerit&%g of the user (i.e. being in

4- mor phol i n-4- nm de
R%[S\g?ﬁ%igﬂogfstthw ﬂgh%ﬂf?ﬁ) a'a% €)ERR ih;er%ﬁer physical security is
6- Met hyl - bi phenyl - 3, 4' - di carboxylic acid
apsepsed bymmim@nwaj thentlewpe 3s petualipripieontact with the skin before
4-yl - phenyl ) -am de] Exanple 25
theMadarys ebiableeny! - 3, 4' - di carboxylic acid
3-[ (4-norpholin-4-yl-phenyl)-am de] 4'-[(3-

trifl
L th/sah%@egﬁ% m?d%%ﬂ%g??a@tgg@%@ggﬁcezé illustrated in Figures 2

lﬁr ILE:]S ﬁ%ﬁ%’ cﬁpﬁﬁﬁl ﬁ@hﬁfﬁ@/ rgl)rsc;[ e?ﬁgelﬁ_gf,}oni(g’mbodlments have like

@Nr[%l%h rpgjb‘bfﬁ)ﬁpw rgnlgvaghéﬁgjg)ﬁi)uh%@% bas? c.@lt 112 and a hand held

trifluoronethoxy-phenyl)-am de] Exanple 28

leswewmnd bidowéig operateliie & bigilarirpaarerdto the base unit and wand
-[ (4-isoxazol -5-yl - phenyl ) -am de] 3-[(4-

Tmﬂmde@bﬁheda}obvehnnmis) embbdipherithéMar(dOMBCestd)or a8 is held in

(s, 3H 3.06-3.1 (m 4H) 3.73-3.77 (m 4H) 6.96-6.98

;ﬁlﬁbe %wth@-h@ﬁls(rg; 1?2:i)Tt7e B4sd Gnit‘h’é)s a7 m%ﬁr’ns( an%t%\'%)g&ell Ebiipply 140

\Jgﬁﬁgﬁ%sabﬁ%\ﬁgﬁilﬁﬁgr@hea@@ |1|4% for fl’glng into and powering the
bﬁ‘ﬁehsm ik hxbéy "\lafﬁ'g%rw;’r 351?!‘ %%? Bﬁ)&dﬁ%vywax bggpowered by

(s, 3H 2.57 (d, 3H)320324L 3.87- 3.91 (m
bayeripsowhich mew)berresharggablgyiart szmlas adapter. 78 (d,

4H) 7.93 (d, 2H) 8.03-8.08 (m 2H) 8.22 (dd, 4H) 10.23

(s, |ir)opéralibn(the Bdde Ineht bBn ER+switélésd Brampinsediihg key 136 into
6- Met hyl - bi phenyl -3, 4" -di carboxylic acid

Keyshitthby S’ZYDA§ @Hi”a‘élﬁﬁro%ﬁ%ﬁféty g{g@@]md’w [4 $redetermined series of

nor phol i n-4-yl - phenyl ) - am de]

Q“‘*@f%‘)"lz H}’)‘%} Rgﬁg%ﬂ g? ﬁ?ﬁfh%ﬁ% r§s%ﬁ}tg enable the laser wand 14

9 bg Povkieny e byqssphe?%nﬁa@a?oi’ve& IR G ar oy engblelhold

phenyl - 4- car bonyl ] - am no} - ben20| c acid ethyl ester
Exanpl e 33 6- Met hyl - bi phenyl - -di carboxylic acid
4' -[ (3-met hoxy- phenyl ) - am de] 3 [ (4-

nmor phol i n-4-yl - phenyl ) -am de] Exanple 34

- Met hyI b| phenyl S" di carboxylic acid
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2' - Met hyl -5' - (4- nor phol i n-4-yl - benzoyl am no) - bi phenyl -
4-carboxylic acid (60nmg) 4- (1,1 -dioxo-

wabk@mosas6* - t hi onor phol i n- 4-yl net hyl ) - phenyl anmP@EGB2006/003470
(35nmg), Nnet hyl nor pholine (0.035m),
1- hydr oxybenzotri azol e (20ng) and | -ethyl - 3-( 3-
(di met hyl am nopropyl ) carbodi i m de hydrochl ori de (29ng)
indry DWF (2m) was stirred &t 20C for 18h. Water was
then added and the resultant precipitate collected by

[ g lght 139.
bgg)bhfzﬁga;?o%sﬂ /dicswh 66&6&)13sllénwwv¢rﬁﬂt§%1agtb6\gar(s d g

T 45 b i Sy ey e gt
10 O?— éureslﬁ&%osh%?m cgl‘?férent V|ews o%eEF?ead' o?%ge @éﬂﬁ%ﬁ in Figure

2 - Met hyl - 5l - (4- nor phol i n- benzo | am no) - bi phenyl -
3- @léﬁtﬁ@d@m% &re gvigiblg 5%5@@4@99 aq;ﬁrgg nﬂtpp %r ﬁung into close

2' - Met hyl -5' - (4- nor phol i n-4-yl - benzoyl am no?1 bi phenyl -
pfifemmlﬂyowyh,l theaskid &-aresay ihenahleaivedsamt.alifhe 1aser were able to
2' - Met hyl -5' - (4- nof

fl?@' !h’é ﬂatﬁ'ofhﬁé ZR¥epstitadertighb uld passialumgyaxis 24cTthe beam 21
br ono- 3- chl or o- phenyl) am de Exanple 9 1

03[ h@f?i’rﬂc\‘;ﬁ vnéiﬁ]é“B?w s ngtPﬁ1r‘~§1Hiﬁéhqg‘dﬁfﬁ)sehigPﬂ et'ﬁé{\}els along

I'c acid oxypheny am de Exanpl e

th I )
gk AR B A T AR %Qﬁ%ﬁlaa@.w%sﬂv than
Exanpl e 93 2' - Met hy
thellaser baam BB ProaR W RisrhAse ] £2/BRYPred ot before the
(I Hindol-6- yl)-am de Exanple 94 2| - Met hyl -5l - (4- nof
laser operatiph-ibendeyloasinuigte wnpeemblinking aefiox 9f Ay gyedn the path
3-chl or obenzyl am de Exanples 95 to 102 are prepared by
&f thedhéeahh €. am nati on procedure, via an al dehyde
i nternedi ate, generated in anal ogous procedures to

iFtleLﬁiggi'@t@ sﬂﬁw%ng dittargnh SidW 76 IhgalSob the wand 14. In this

I oxynmet (3H1 m dazol -4-yl)-et hyl am no] - net

h%\oﬁqv%%”ﬁﬁé}é' s@ﬁ%'a) i BB bArdiE) beam LED 25 which

(3-Chl oro- benzylamn -met hyl ] - 6- net hyl -.bi_ph | -3
Pr@éﬂlu@@%y’ﬂl lpw intgnsity nartayy E%@m ?ﬂﬂ/w{; @?%}ge{my a5 7 dj‘% putpose of
Exanpl e 97 _ .
this [ightHs| todaimotheslasenspray tgtidel thecusasteythediginih pe-rgmoved.
-carboxylic acid (4- norpholin-4-yl-phenyl)-am de
Eigrighe ¢8R be switched on and can remain on before the laser is operated. A
41 - Cycl opr opyl am nonet hyl - 6- net hyl - bi phenyl - 3- car boxy|

: : ok f
%@g'@%%&@{sﬂvown 24Yﬂ>rl6698éé )tgefrtg?ﬁﬁlgwyl rghgi?/rln 21 for

éﬁrﬁoa@é%@ﬁq@ba r’EPﬁE]l@ht Pé' &88@%@& URIbBRe RS PRePH fired.
ﬁ. p{héﬁig&g igbg@é {1(,9 eN%]g) L us alrhmg] w{{ﬁttngléld ofqﬁéqgw intensity

(4- nor phol i n- 4- phenyl ) - am de Exanp
ught{f[rd)ml-t'y’!@rlo&Dr%ﬁ Hpthiz- qunﬁfﬁgkﬂcﬂ@d% )26e@m|naﬁ@'?¢8?t with the
nmet hyl } - 6- met hyl - bi phenyl - 3-carboxylic acid
él@mn@ff aheddrnaciagéntobedy hpirab0.deh&tmsel enil,0ance activated supplies
-[ (2- Di net hyl am no- et hyl am no) - net hyl ] - 6- net hyl - bi ph

P by i | gp ( tivation light is press, causm the high
ﬁé%“gﬁ??ﬁbﬁw LED, 2%} o Usey activation, light is press: cgusing the hig

- Br. h I C [ e
EETRATED 74 o alﬁﬂﬁﬂé@ LI R ke .fn% F%*é%%&e ight for 2
i n met hanol 20rr1 was_treate vvlth trleth
poecﬁﬁwmsﬁdlr%@egﬁﬁyeﬁ% c'@mg duERlipndad iAde jo the papila
20C for 18h. The solvent was then evaporated and the
residue partitioned between water anddi chl or onet hane.
The dried extracts were then evaporated giving the
title conpound as a pale brown solid (770ng).
I nter medi at e 10

N a -~ o I T L ~1 I T 1 I Y 1 ~ I



Exanpl e 148 - Met hyl - bi phenyl - S*' -di carboxylic acid

3-cycl opentylam de 4'-{[4-(I,]-di oxo-

wab@moss6* - t hi onof hol i n-4-yl met hyl ) - phenyl ] PCT/GB2006/003470
-am de}Core 7 Internediate 19

4- (1,1 -D oxo-I1arnbda*6*-thiono f

hoI|n 4-yl met hyl ) - N—[4 (4,4,5,5-tetrarnet hyl -

[I 3, 2] di oxabor ol an-2-yl) - pheﬂyl] benzam de A m xture

cﬁl“tﬁé h@il’EfOﬁICFeeéir l%TPBO)’bu’r[ notdf Aufficiiralieito davde by of the
y

am ne

s&émacpgh%g b%ggd%@p 1%? n%@ebgﬁ} 12@_?4 t}‘\lemégeb’ labalefsroh period

hollne 06ni dry DVF (2m ) was
%{f{?fa'?'%%tonqlr qige (gfghe u'fﬁ?e rchgr(It ure was then di | ut ed
wth wate m) and the resulting CO|0UF ?¥ q
col | eM@dtﬁlcgvoms | @It%matb\f%an/@“amseoﬁqdi%?n “Simplifications to the
I ntermedi ate 20 Cycl opropanecar boxylic acid
grbbdiomantd -deschibed mhevel andnilldstratetx will deoreadily apparent to the
3- brono-4-net hyl aniline (1 OCOrg), cycl opropanecarbonyl

Sl adrec888UN prticiameiobyll s shfety featres emtjoried abigve need
di chl oronet hane (2m) was stirred at 20C for 18h. The

r tinki t r sedi ined.

|carbongﬁ§ “Qﬁutﬁgntg%d iﬁﬂﬁgrgﬁg?ﬁzﬁ%y %Egﬁhrﬁg eBmbin
extracts were evaporated giving a solid which was used
wi thout purification in the next synthetic step
(120ny). Exanple 149 N[5 '

- (Cycl opr opanecar bonyl - am no) - 2' net hyl - bi phenyl -4-yl ]
-4-(1, 1-di oxol | anbda*

6*-t hi onor phol i n-4-yl met hyl ) - benzam de A m xture of
4-(1 , 1-di oxo-

1l anbda*6* -t hi onor phol i n-4-yl net hyl )-N-[4-(4, 4,5, 5-
tetramethyl -[1, 3, 2] di oxaborol an- 2-yl ) - phenyl ] - benzam d
e (70ng), cycl opropanecarboxylic acid

( 3- brono- 4- net hyl - phenyi )-am de (38ng) in DVE (4m)
and water (1.5nm) containing cesium carbonate (50ng)
and tetrakis(triphenyl phosphine) palladium' (I Om)
was heated to reflux for 18h. The cool ed m xture was
then partitioned between water and ethyl acetate. The
dried extracts were evaporated and the residue
purified on silica gel. Elution with 0-30%
DCM Et OH: NH3; 20:8:1 in DCM gave the title conmpound as
a tan solid (6ng) 1H NVR (DMSO, d) 0.60-0.72 (m 4H)
1.64-1.74 (m IH 2.13 (s, 3H 2.83 (m 4H) 3.06 (m
4H) 3.71 (s, 2H) 7.12 (d, IH 7.24 (d, 2H) 7.38-7.56
(m 4H 7.78 (d, 2H) 7.88 (d, 2H) 10.09 (s, IH) 10.25
(s, IH. LCM ES+ = 518. Exanples 150 and 151 were
prepared by anal ogous nethods to Exanple 149 Exanpl e
150

N-[5' - (Cycl ohexanecar bonyl - am no) - 2' - et hyl - bi phenyl -
-yl]-4-(1 ,1-dioxol | anbda*

6* - t hi onor phol m 4-ynnet hyl ) - benzam de Exanpl e 151
"-[4-(1,1-D oxo-Ilanmbda*6*-thi onor phol i n-4-yl et hyl ) -
benzoyl am no] - 6- net hyl bi phenyl - 3-carboxylic acid

(4- mor phol i n-4-yl - phenyl )-am deCore 8Internediate 2 1
( 3- Brono- 4- net hyl - phenyl )-carbanic acid tert-butyl
ester A solution of 3-brono-4-nethyl aniline (3.4g) in
nmet hanol (100m ) was treated with triethyl am ne
(5.1mM) and Boc anhydride (6.6g) and was stirred at
20C for 18h. The solvent was then evaporated and the
residue partitioned between water and di chl or onet hane.
The dried extracts were then evaporated giving the
title conpound as a brown oil (5.47g). Internediate 22
5'-tert-Butoxycarbonyl am no-2' - net hyl - bi phenyl - 4- car bo
xylic acid ethyl ester A m xture of
(3- bronD 4 nethyl phenyl)-carbanic acid tert-butyl

oy
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5 -Am no-2 '-trifluoronmethoxy-bi phenyl -4-carboxylic
acid [4-(1, 1-di oxo- 1l anbda*6*-

wao kaoawdriphol i n- 4-yl met hyl ) - phenyl ] - am de PCT/GB2006/003470

{4"-14-(I,1-Di oxo-II|anbda*6*-t hi onor phol i n-4-yl net hyl)
- phenyl car banoyl ] - 6-
trifluoronethoxy-bi phenyl-3-yl}-carbamc acid
tert-butyl ester (140ng) was18tirred in 1:1
trifluoroacetic acid:dichloronmethane (6n) at 2CC for
Ih. The m xture was then basified and extracted wth
et hyl acetate. The dried extracts wer e then evaporat ed
giving a dark gum (105ng). | e 185

- (Cycl opr opanecar bonyl - antno -2'-trifluoromethoxy- bi
phenyl - 4-carboxylic acid [4- (1,1 -di oxo-
1l anbda* 6* - t hi onor phol i n- 4- yInethyI) phenyl ] - am de
5'-Amino-2 '-trifluorornet hox &hengl-4-qarbox¥lic
aci d 1} 4A (asar haiy rexepval dgwggyé# 10) for being directed fowards and/or
t hi onor phol i n-4-yl nmet hyl ) - phenyl ] -am de (50ng) in
apiptiedl do dhet skameof (4 mser tmexpose mgirNfoltistdsy tortasehobdiaéion for hair
(0.03mM ) was treated with cycl opropanecar bonyl

réMovhl, d2id 9elice ddiApding & Bodgi ém) Rouding @ hair rddovalllaeer (18)

sol vent was then evaporated and the residue purifi ed
el S chlimg IS0 5t I yavclenets bl fof rar removal
%;Bm%e;ﬁqu ¥ 42 faﬁhﬁﬂlglﬁsswﬁﬁn%% %W‘QHPQA,) Qg%ﬁ tgu_e)mit a high

I
wr’r.emwtx @,eazfnpf 7@%@“% 5@12)( npnzmym UQ)BO Epae eyn)%n(lgr)gr@fa % the same
IH 10.57 (s, IH. LC-Ms ES+ = 588l nternedi ate 33 o
directien ({aR)as saidi haioranpvaligsers theseby iy deter acuserdremiaiming the
ester A mxture of 2-brono-I|-nethoxy-4-nitro-benzene
devide todveeti thelcaydonyl - phenyl boronic acid (836ny),
cesi um carbonate (1.4g) and

tetr %'ﬁ(léﬁérphﬁﬁyﬂeﬁmr%\wde‘(}%péé 'c?é?itn‘é@ B cefhal Xﬁhé?eln the high

guantity), 1: 2 aqueous was heat ed

é%fn'ﬁﬂif.bsﬁéhi"%@t'aéﬁﬁnﬂb‘i%?ﬂiﬁ@@it'ﬁ% @%ﬁ%ﬂﬂgwd sicaysed by

Xfracts re eva rat d and the residue purified on

E?T lp%adnd@?"\t%t beam &ﬁ @/€40% et hyl acet at e: pet r ol

gave a yellow solid (997ng). I nternediate 34
n%lasawétamqquw@me aB ¢aimekin claimcial Zewhgrein the high

ester hydr ochl ori de

iBtenistty hexyn B 1)rs ttumeli grhas sbod -asatheadepices isapoweredhyd before the

ester (600ng) in ethanol 90m ) and 2M HO (2.5m ) was

KYEFReenARstras aBilRtdPr 3h. The mixture was then
filtered through celite and the sol vent evaporated.

The dar k ,ggg,t hfafr oug §°&l%{|ﬂfed th %m& G, ‘Preceding claim

aceto itr | tere € agal

;h haf? L tggerg@ 5 tg reldrpo gm%%d%sﬁr?gdastngger (28) or the
: C,ycl opr opanecar bonyl - am no) - 2' - net hoxy- bi phenyl - 4-
ld@r boxylic acid ethyl ester A mxture of
5' -am no- 2' met hoxy- bi phenyl - 4- car boxylic acid et hyl
est er5.hjdiasenlhairi rendval @avie abl-cteiniid iroEplyobne eréceding claim
Im) and cycl opropanecar bonyl chloride (29ng) in dry
WhtEret@fHé |a%B1 s) géﬁ&‘été’é a B85nT 6F pliS&d 1aERe radidtion e Was

then evaporated and the residue part|t| oned between

sodi [ t . :
dri e e‘;‘t P86 20T RVl A<D 35 et T 45 e Hfpging claim
a dark ojl 8 e 36
wﬁe @QVH&.{H% swntéﬁgn%mﬂﬁ ﬁlgﬁﬁﬂ?%t Biyaveigngth to which
carboxyl ic acid A m xture of
- (cycl opropanecar bonyl - am no) - 2' - met hoxy- bi
rhenyl - 4-carboxylic acid ethyl ester (88ng) in ethanol
(7m) and 2M sodi um hydroxi de (4m) was stirred at 20C
for 18h The et hanoI was then evaporat ed and the

o o — o - T r

o o o
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- (4- Brono- benzoyl am no) - 2' - net hyl - bi phenyl - 4- car boxy
lic acid (4-oxazol -5-yl phenyl)- am de Exanple 213

wabioopbane- 2- car boxyl i ¢ aci d PCT/GB2006/003470

[4"- (] Hindazol - 6-yl car banoyl ) - 6- met hyl - bi phenyl - 3-yl ]

- am de Exanple 214 | H Pyrazol e- 4-carboxylic acid

[ 6- et hyl -4' - (3- net hyl - benzyl car banoyl ) - bi phenyl - 3-

yl ] - ani de Exarrpl e 215 11

N-[ 6- Met hyl - 4' - (3- et hyl - benzyl car banoyl ) - bi phenyl - 3-y
thée?té@@ Péﬁtduléﬂy sknditkangloh aklight of wavelength of about 500 600nm
5' - (Cycl opropanecar bonyl - am no) - 2| - met hyl - bi phenyl

ar boxy| {AC |l Anair Cr’é'rﬁtf\lébq{&h’dé‘rﬁsd%leﬁ%@aplrﬁ 6 whereln said
- (Cycl opr opanecar bonyl - am no) - 2' - met hyl - bi phenyl -4-c

@‘@@é}éﬁg% Bbf §5§§a$f hy! pi per azi n- |
] PR BRSOt

Exanpl e 219
emiling ¢lemenhnedr KeMmprisas #0) LEP. msewding; light et/ the- gequired
arboxylic acid (4- [1,2,4]triazol-1-yl-phenyl)-am de
femmmlcy. 220

- (Cycl opropanecar bonyl - ammo) - 2' - net hyl - bi phenyl - 4-ca

r bOX)Q | A& |r thelidrelndo il lajehvice, (]GO ,110) for being directed towards and/or
d| 0X0- pi peri di n-3-yl)-phenyl | -anm de Exanple 221

ahplieye! ﬁ@eélgﬁe(ﬁaz? %@Y 'to %Bgé “Tair BRSO BOEWdidtioh®for hair

r oxyl 1 c acl

%M)g(("%yp%aﬁ‘gr‘i‘?% §?9ébh§/ﬁae%¥h§¥ ?Wﬁgﬁﬁﬂﬁgﬁ%mw lager (18)

b t hyl th
c%rpé%ﬁ fgfgnlhlng radlatlgﬁ a¥ g mwg\eglgngﬁ\ spu?t%we for n}\alr removal,
(Cycl opropanecar bonyl - am no) - 2' - net hyl - bi phenyl - 4-c

%hﬂﬁ%‘;‘(t?rlﬁ%d syiadfilter-clemept f%ﬂ)@waﬁﬁféttm@ enﬁméﬁlw yevigpde attenuate

Exanpl e 224

i6'useCgtiectipropiihe derano of thealmain rm@val tatanftorbitiph skipl of4he user.

arboxylic acid (2-piperidin-lylnethyl- phenyl)-am de

EX&WMGE. R32aser hair removal device as claimed in claim 9 wherein the filter
- (Cycl opr opanecar bonyl - am no) - 2' - et hyl - bi phenyl - 4-c

%I met K&%%m noerte&:fe]ii P tlrJJ Te'ﬁ{de ementCF )%xndl:g lfroggérr\]e enld Of the device
Sk AL SRR R, o 102 et pheny1 - 4-co

Exa e 227 ) ) ] ] . .
npc%%l?@%ﬂ@&demﬂ devienas claivwgtiRpain K uhperein-tae tubular
rboxyl ic acid (4-ryrrolidin-lylnmethyl- phenyl)-am de
@Qmept is Qudigdrical.
- (Cycl opr opanecar bonyl - am no) - 2' - et hyl - bi phenyl - 4-
zél)r( box?lz.iAz: ge’r tha(rdepioval deNice (10,120 hior bepitpdiyégted toweards and/or
anmpl e

Spplictytel P SKiANGICAUzRRYb e’%ﬂib@@)ha?r famidy ho %skme@dlatﬂmcfor hair
arboxylic acid (4-piperidin-1- ylnmethyl-rhenyl)-amd

W%%ﬁ%&g&?&%%%%‘? RS MUt B fempelle ger 1
c%rp%%gq\/ ] Zﬁmﬂmg gAY n'wavglleng Vit Vior A 98 removal,

(Cycl ohexanecar bonyl - am no) - 2' - met hyl - bi phenyl - 4-ca
c‘rrtacsagﬂerlée@ayda SENBAbLIZR) dor Qetegﬂtmgre@n;agt afrthe sleaenyita the skin
232
did/¢ICpudximéy dhereavitho rayld- contrad )m@ansresspdnshiepteethd odtpuit of said
rboxylic acid (4- hydroxymethyl-phenyl)-am de Exanple
é’e’i%oF'@?@)Wfo?ﬂWme?Yd defafion ef said removal laser when the devuce is not
[4"-(IHindol car banoyl ) - 6- met hyl - bi phenyl - 3-yl'] -

m de(4' -{4-][4- (pr opane-1-sul fonyl ) - pi per azi n-
1-yl net hyl ] - phenyl car banoyl } - 6-

trifl uoromethoxy-bi phenyl -3-yl)-carbam c acid
tert-butyl ester. A mxture of

5' -tert- but oxycar bonyl am no- 2

e T I T L Y | VA Y. Y.
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for 18h. Water (6m) was added and the resulting solid
collected by filtration. This material was then

w@eo7fs4ael on silica gel. Gadient elution w thPORGBRMSG/003470

20DCM 8Et OH: | NH3 in DCM over 30 m ns gave the title
conmpound as an yellow solid (43ng). 1HNVR (DVBO, d)
0.63-0.66 (d, 4H) 081087(t 3H) 1.50-1.65 (m 4H)
2.06 (s,3H) 2.29-2.63 (m4H) 1802 (m4H) 3.35 (m 2H)
7.12-7.17 (d,2H) 7.33-7.38 (m3H) 7.41 (s, IH

il cOAtaét Ghth(at.ckbde b Be-skirB9 (d, 2H) 10.08 (s, H 10.18
(s,IH LCVM5- ESt+ = 575.

3- Br o ada8BtE AgirYertol4r d@}' é&‘@é iclirhed lin RREMY1 2 WhersR i8S sensor
ul fonam de To stirred, cold (OC) chlorosul fonic acid

r%%‘ée% ﬁ‘aﬁeﬁﬁ? f&%h%%%@ﬁ%ﬁ@@zéf Ghd déﬁ%agcaﬁeﬁcwt for

ure was towarmto roomte

irred for | The .m. e s then cool ed again (OC)
%&ﬁm'ewmta&tasr%ﬂé FESRe 1 " ho furt her
effervescence was seen. This was further dil uted, w
vt orrd BSEF e demPVA texie The qAIMEd B GaiR 1%@@6'“ the
evaporated giving a pale yellow gum This material was
aléaricali drovitiedeminBerlgcticirgsisiagceas treated with
4- nor phol i n-4-yl - phenyl am ne (1.43g) and was stirred
for 1. ATheenihdiuremoas! tibeoe easmmbaiatesd imrokainhel4 wherein the
residue purified by chronmat ography. G adient elution

d%tbhc@@\"‘tﬁé‘ﬁﬁo eeivdet Sdnhéits @@Pls&ab'bu@@éuél {#2ldr Yess than the size
:1 gave an off-white SO|Id 1HNVR ( DMSO,

%“39%63%'2'8@‘%@%@@“99“%'% by 800 10
(A R st Rol rptyal Syige A SIS B ctplany whereinghg sensor

ylic acid. A m xture of
Calfbpfdﬁﬁﬁ a- lighthbrgmnor Lleriiammagneiicsradiatipn bpay dengeigeyine the
ul f onam de (460nmg) and 4-car boxy-phenyl boronic acid
disiadog ofithe sievicedren the dkimitsi @dpuiobeing useduby the ¢antrol means
and DME (8ml) was heated to reflux in the presence of
tbqhh@kl@(etrﬁﬂmhenyl phosphi ne) pal | adi um for 16h. The

m xture was allowed to cool and was evaporated. The

resi dyg A("Pa%e?"?\%ﬂ reHRRandedch %svéﬁ'élﬁfedalﬂ%lﬁm *r@wffé}léi?ﬂhe control

until the effervescence ceased. The resulting |ight

%B%@?%xqug‘géuﬁ’yf ﬁ%)lggeff’ég dé@ﬁ%ﬁ@%%@é@@m%ﬁo%ng removal of
t%ﬁ)'ésqrdfﬁ“f%S Sglfb as gg%%?%thq W“S | ﬁ)o, z(sdb. 62

(br. s, IH). npl e 244 2' - Met hox )

- (4 ibb. D‘Mﬂsaﬁmryﬂe”m@hﬁﬁwgeKé@rﬁﬂps/f%i%mwreqieéémﬂéw andlor
lic acid [4-(1, 1-
akbpﬂbe@i- td #rbghinGdf ahisendo phqiose- Haiy fotlitlay |t -lpbemyddiatior for hair

r%m&@l hexiy- &ewéécaﬁfpﬁh( g‘ é"bﬂ)d)]/' (4 n?mambn‘ngl & aEylemdiadhgser (18)

nyl - 4- carPoxyllc acid
S S B vl ot oo
ﬂ%@ﬁ{ﬂ‘*ﬁ%ﬁp@vﬁﬁfe Wk ey Belele et 1R Ry Sheration of

t hen added and the solid collected by filtration. This
e davics allaca puesatingdiody chr omat ography. El ution with
DCM Et OH: NH3; 400:8:1 gave the title conpound as an

of f - WhOt A lassri hehif Bimayal devicNgs ¢IBivess irdElaimsly wherelmjime preset
3.03 (t, 4H5 3.12 (m 4H5 3.66 (s, 2H), 371(t
A&hidd BrentSBkiHS. 85 (d, 2H)5 6.98 (d, 2H)5 7

(m 3H5 7.54 (nb 3H5 7.71 (dd5 IH) 5 7.78 (d, 2H)5
8.00 (d, 2H), 9.72 (br. s, IH 5 10.33 (br. s, IH
LCMS- ES+ = 692. Exanple 245 2' - Met hoxy-5 "'

- (4- nmor phol i n- 4-yl - phenyl sul f anoyl ) - bi phenyl - 4- car boxy
lic acid [4-(4-

met hanesul fonyl p| per aZ| n- I yhnet hyl ) - phenyl ] - am de



(68m ) was stirred at roomtenp for 18h. The m xture
was then evaporated and the residue purified by
w@ booontiogr aphy. El uti on DCM Et OH: NH3; 200: 8: 1IPQEGB2@6/003470
white solid (54ng). 1H NVR (DVSO, d) 2.55 (m 4H),
2.89 (s, 3H, 3.09 (m 8H), 3.52 (s, 2H), 3.76 (t,
4H)5 6.97 (d, 2H)5 7.32 (d, 2 57.67 (m 3H, 7.77
(m 4H), 8.15 (m 4H)5 10.261( r. s, IH, 10.37 (br.
S5

I H) . Eroaset-hat feogvaNdedicetagbiaimed 4n glaiml 1& oy 1 -vaeerein the
zam de A m xture of 3-bronp-4-nethoxy-benzoic acid

dorNheany (Hevarts eRBE o HEDH¥e | folfewingSiie bredePASeriod, for a
(828ny) , T (583ng) and Nmet hyl nor pholine (714m) in

; S{ latcikS
lplsiled BeSiohGhfiy MmRRor (R RRTAIR (he s séSed by a
resulting sol.id call.ected iltration and dried
1 BhblecBor Sk RS R0 Mol oyt -
rheny PN neY aic 1Bmendl devica' 88 Yained'Sh el 28 Witerein the
3- Br ono- 4- met hoxy- N- (4- nor phol i n-4-y| - phenyrlu;ﬂ- benzam d _
pregieBsmined period( ist Hostyeanbabgut) 2 mish | seeonsis, 4 serands being
(564ng) in 2:1 DVErwater (15m) containing cesium '
typicahnate (1.31g) and
tetraki s(tri phenyl phosphi ne) pal | adi um (232ng) was

heat egh tQ |4 X rfemovlaﬁae\gE@ @1@31)1%@ b5y arected tewedrds and/or

then evaporated. The residue was then stirred in

TR o, Sl B A S 08 BionB Pl o S8 HG 38t e for hair
acidified with 2M HC .. . The resulti solid S

Gl SRICHE e EPRIPTISING:Apoay; ) oudBg 7 Kot removal laser (18)
461. Exanpl e 257 - Met hoxy- bi phenyl| - S"' -di car boxylic,

eanabls- p{ @mﬁm@g]oqqdmt@nwaipﬁeM@v;alegggtr@jefumpble(for hair removal,
{4-[4-(propane- 1-sulfonyl)-piperazin-

dharboterisgt] bpheonttdl means efpr fopsarating esaid hair removal laser, said
2' - Met hoxy-5' - (4-nor phol i n-4-yl - phenyl car banoyl ) - bi phe
somtral-méaidmellding adock for PRv@Nting unauthorised use.

4- (4- (propane-|-sul fonyl)-pi perazin-1-yl nethyl)-phenyl

am ne%g 6&']%@';{ Ffterh eviiéﬁ%_ﬂ: c(e?ﬁ% in&M&im 22 whereggt said lock

g
N- met hyl nor phol'i ne (56m was stirred

. I . . T

EOBlb &Y B raBre ¥od Mvedd 0} G 1482 oGt i dentifoation
reparative HPLC gi.vin e title ound.,as an. .

Bodbnnih' doprelio Jhity hRNRR R R GOt ispigouts & key
1.71 (m 2H), 2.46 (m 4H), 3.01 (m 2H), 3.06 (m ,
apgrated §Wltg?h(3a.|-‘|)3,2) sueh that ordyqp useraith the key cag e the device
(s, 3H), 6.95 (d, 2H), 7.30 (m 3H), 7.64 (d, 2H),
an7and/dr tRédcorréc activitionH)f, a 8eflds pfusaHjnputd (82,180) activated in
S, IH), 10.30 (br. S, IH. Exanple 258
&3 kst \or@ephenyl - 3, 4' - di car boxylic acid
3-[ (4-norpholin-4-yl-phenyl)-amde] 4'- (
{4-[4nf pfﬂﬂ@@lﬁ@%ﬁ ?ﬁl{h@()ﬁ%@éw@é Pgrcfl‘grihﬂe'd i iR ©Yvherein said lock

- phenyl'}" -am erial” was prepared as

descr.i bed for, Exanpl e .257 except that 4-(4-(pr
GO PORST FopTPLTANR Wi IR Soemlih ot iha 1 G & series of
The title conmpound was isolated as a white solid

g ey Morenoliopeeopedermeds (d, 6H), 2.46 (m 4H),

3.05 (m IH, 3.13 (t, 4H), 3.30 (t, 4H), 3.55 (s,

2H), 258@\ laser dejr, reBndal deyviceHps ciimed(id, claid) ,247whsrein actions
(m 3H), 7.68 (d, 2H), 7.80 (m 4H), 8.08 (m 4H),

E0mPPisé i cofitact B prdkmiy dewsor setddtihg BANDEE tikbBevice is safely
6- Met hoxy- bi phenyl -3, 4" -di carboxylic acid

4' -{[ 4- (4-dinet hyl sul fanoyl - pi perazin- 1-

yl nmet hyl ) - phenyl] -am de} 3-[(4- nof

hol i n-4-yl - phenyl )-am de] This material was prepared

as described for Exanple 257 except that

4- (4-am nobenzyl ) - piperazine-1 -sulfonic acid

o, "
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renmoval device for being directed towards and/or
applied to the skin of a user to expose hair follicles
wa o007@3asl radi ati on for hair renoval, said devPCEGB2006/003470
conprising a body housing a hair renoval |aser capable
of emtting radiation at a wavel ength suitable for
hair renoval, characterised by a further 1ight
emtting el enent arranged to®¥nit a high intensity
beam of radi ation non-injurious to the eye ingenerally

ddjgceinmge dkinefid Pat d® sserthdsypressedravalctivaiat swittie(28)y
to deter a user fromaimng the device towards their

eye. ey iéis%ﬂ hhf r8RRVAYIRASERS 2IdHdl iRICHINC2ES wherdiRghe control
sense that I'st 1t mght be unpleasant to look into
BB R R h R RphdL Kot BmiaH R M brdga

ens eamils turne

soon e device is red fore the hair .
e Adgsst Pl et RVid RIE AR, 85 ibisted T any,preceding
renoval laser wi|l be fired on demand using a trigger
rinm whergipehehady Elddof dhe devigsi ingludes fomaperents mounted in an
pul sed beam of | aser radiation. The light emtting

appdinetor ward evhadii goptainssat legist the majortycdfeihgt ¢onteol functionality
which the eye is particularly sensitive such as |ight
refjuired ebresygiration. t he order of 500-600nm and ideal ly

around 555m. The light emitting el enent may conprise

an LE3 deshgHienhif PebMi d6vitd @Bt clafmdd th BRYWHELES the preceding
frequency. I n another aspect, there is provided a

. |, . I 1_r .
SRR g5 RIS R iF BirtndSol of A S pps BB it (12:112)
follicles to | aser radigfion for haiy repgoval, said
WRlh SO e TRIoLth Gl R YR SHCHiR T WHB o saPaaiE gpand (14)
capable of emtting radiation at a wavel ength suitable
qasttainiia- thedasrrannit and canested delthe/base unit by adiexiiatink (16).
adj acent the end of the device to attenuate in use
ref | €29.i Arlasér hdie rdreaval afevidecaselaimed imany sbidskele dondwnation of
the skin of the user. Preferably, the filter el enent

theetsdfig dldimau &y 2@l enent extending fromthe end of
the device around the emtted | aser beam The tubul ar

el emegy APt HAKGRHRIVA Yelife %{&lllj(gmé i(?g’lgl igv%ﬁ’civ%eé%rgtl:)ipation of the

anot her "aspect, the 1 nvention prov aser
emoval devi.ce for being direct towar ds _and/.or .

EiTPa e PutD LB pBiRSeiber Shifar Bolls” Refitith anglor in the

to laser radiation for hair renoval, said device

@@Wg%i ng a body housing a hair renoval |aser capable

of emtting radiation at a wavel ength suitable for

hai r 3tnblaser halraeamval dedde Bybstantialiyoas hereinl describhedywith

contact of the device with the skin and/or proximty

iierefvt td therdehwiagé.r ol neans responsive to the out put

of said sensor for inhibiting operation of said

renoval | aser when the device is not in contact with

or close to the skin. The sensor may conveniently

conprise two conductive contact el enents and an

el ectrical circuit for determ ning contact thereof

with the skin. The electrical circuit may for exanple

determ ne the electrical resistance. Preferably, the

di stance of the two contact elenents is conparable in

size to, or less than the size of, an eye opening to

prevent firing directly into the eye. This distance is

preferably in the range of about 0.5 to 1.5 cmfrom

the centre of one elenent to the centre of the other

el ement. OQther sensors could be used with simlar

function which determ ne the distance or proximty of

the device to the skin. Thus, a |light beam or

el ectromagnetic radi ati on beam nay determn ne the

di stance of the device fromthe skin and this output

may be used by the control neans to inhibit operation.

I n anot her aspect, this invention provides a |aser

e



