CB1 RECEPTOR MODULATORS The present invention relates to conpounds which
are nodul at ors of cannabi noid receptor CBl1 and which suppress the nornal
si gnal | i ngoaodsiorsdey of such receptors. The invention furthaBwelmias to
conpositions and net hods using said conpounds for the treatnent of diseases
or conditions which are nediated by CBl1 receptor signalling activity, such
as treatnent of obesity and overwei ght, prevention of weigh gain, treatnent
of diseases and conditions diregily Qnbefirect!y associated with obesity
and overwei ght such as netabolic*syégécner—type 2 di abetes, cardiovascul ar
di sease, netabolic dysfunctions in obese, overweight or nornowei ght
i ndi vi duals, netabolic di seases or disorders, q&gcegs, I%ver di seases and
|THO0¢E ap

ot her secOMORIFSFYIVERESRER LY PR WEIPGRNE4E" POltv_H‘@ﬂiar“E‘at nent of
sone di soyARL FaPhiNESRIS @b s, 8 aheGhdPfoPRRRINYhARD Overwei ght, such as
eating disorders, addictive disorders, nental disorders, neurol ogica

di sorders, sexual dysfunctions, reproductive dysfunctions, |iver diseases,

fibrosis-fel ated di seases and other cli.nical ,indications refernred to bel ow
The i nvenf}?eolﬁ‘aléﬂnéyoof%(f@f)@g “f%”ﬁﬂ%?rr%ncg?}ﬁagéﬁ'bbgb?ted(sm%n%y SRR g the
conpoundsm&iufhdierindMeedsk@NTo aidird Mat fdduas af suitaBle FonpeUIRg prdpetetbi nat i on
w th ot her treatnéﬂ?g for such disorders. Background to the invention The
pr eval endeusfmesieby reauiramRistod naHeRalc segiendl ion insgatiensl spedardeowhichi es has
o LAY R BB bR SRR LT O the At e
a chronic disease and a critical global health issue (Regal et al, 1998,
Int. J. Qbesity 22:39-47, Mkdad et al, 1999, JAMA 282:1519-1522; Hal ford,
2006, Appiis E9ndem WGl Tbjeknerns mpgeatl firko o SRHEsPANESs o ASE 781 obes! 1y
i ncl ude ap, exCeSFIdAGE YEMMRIH A8 RiudedthiObvaf ifRBRE bl SRUEag@Nhd NEE &FSE 10 the
size or nunber of fat cells (adipocyte differentiation), "insulin ’

r esi st ancendeomsrigsedivgl dewssd sewsrtavity whemp esigh yacemdarn, isiaficnemsdds lahood
pressure, elev Eed cholﬁﬁter?l anq trig{gcer'qqflgvels gpd decreﬂsed | evel s
of hi gh-&éﬁ‘éﬁet@’ OpSPBLRIH: '@RRg; Py IIKEsEL sk &8 RIFFA"Y &F §HiF €ant | y

el evat ed tfahsKitfe@rinfeytiths 2 AdE RBRLES it WOHI@MRIdesiReAE to B 8Bla36 malufkeae

hypert ension, varjous_types of cancer and nunerous other nmjor illnesses,
and over aMpngfpeendomsy Not rplwliy Tt desdable fg gnaket thiginer rondpms) ffpse thin

282: 1523- I - 4097-1 105). A
cluster gg’énetsargg%tiagoﬁese{ é’é?sggrses%ﬂé? E@glrrgng%glgﬁ, astfé |r§gase and type 2

di abetes is often referred to as nmetabolic syndronme, syndrome X or insulin

resi stance syndronme. The pmajor conponents of netabolic¢c syndrone_ X include
excess abHGRPERALEERLS M3YS Beqanpas losmpks dupagr co q’r@&déﬁ%sew Rsretgfpf e- shaped

adi posi t Ylen ;?6&@%'1@%%51& drsbbAs e dREf BRSEchihRAdBRBLLY plckfppr otei n
chol esterol (HDL-C)), elevated triglycerides), hypertension, hyperglycaem a
(di abet espreifiddtinshe ypelaisor i npaired fasting gl ucose, inpaired glucose
tolerance, or insulin resistance), a proinflammtory state and a
prothronbotic state. (cf. AHA/NHLBI/ADA Conference Proceedings, G rculation
2004; 109héHinRR6)f thOebRIonPR Y Fallly idetethirRl b Bheasigae hall ekicids§) t he nmetabol ic
syndrone include increased apolipoprotein B concentrations, |ow adi ponectin
plasma | evels, snall dense | owdensity |ipoprotein (LDL) particles,

hyperuri §ﬁ1§[@-@alt] BB RLE RO Gndnfbh % dd M?& i‘;"d?ﬁé?‘%%/ 4“%8@51{ &egéu‘?é}ﬁé’ I's,

el evat ed ver transam nases, ganna-gpu anyl'transferase an

m cr oal bArdOmunirtng skétiod iobesfirdry a pandlepsidsthpancthetomivasipreferablyadt eleb di seases
such as di beées al so continues tq rise. Wight reduction is critical for

t he obes@lchQ et s condopn (Suplprieg, esapleipsees aig &pically used fjotendilesal ues to

i noprr 4 SO R P B AR B A TZL Been

shown t hEhosmb0de lcrsemfiterizody theright it &mgehubShaiphti ald theidepsiovef et abol i ¢

paranmeters sych as levels of fastin nd. past - prandi al bl ood gl ucose ,

HbAl ¢ (gﬁagﬁédﬂm aw&'&-wéb%r*%icm ,ﬁe ?ﬁ@ﬁw%wl%f%eqmﬂ&g}m chol esterol, |ow
density lipoproteins (LDL), triglyceride, uric acid and bl ood pressure and
reduce the risk for devel opnent of di abetes, cancer and cardi ovascul ar

di seases (CGoldstein, 1992, J. (Qbesity, 6, 397-415). Thus, a primary ai m of
treatnment for obesity, and obesity-related disorders, is weight |oss.
Initially, treatnents are based on diet and |ifestyle changes augnmented by
t herapy wi th pharnmacol ogi cal therapies. However, while physical exercise
and reductions in dietary intake of calories can inprove the obese
condition, conpliance with thi coNERMEMONICORMErY poor because of sedentary
| ifestyles and excess food consunption, especially high fat containing
food. Additionally, treatment with the avail abl e pharmacol ogi cal therapies
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absorption in the gut. Ri nonabant (SR141716, Aconplia (r)) is a centrally
and peripherally acting cannabi noid CBl1 nodul at or (antagoni st and i nverse
agoni st) wbavosrigswnt | y has beenapproved for treatnment ofcohmERiiyofdior a
revi ew see Pagotto et al, 2006, Endoceine Reviews, 27, 73-100; for reports
on phase IIl clinical trials see Despres et al, 2005, N Engl. J. Med. 353,
212; van Gaal et al, 2005, Lancet, 16, 1389; Pi-Sunyer et al, 2006, JAMA
295, 761). Presently, t wo cannab|n0|d,receptors have been characteri zed:
CB1 , a receptor“foundin:the f-brainrand in a nunber of other
sites in peripheral tissues; and CBZ “a perlpheral receptor found
principally in celhevrekatedna@%the |nnuneasys&eﬁhsﬁdn revi ews on
cannabi noid CB1 and CB ”?ege t or nDduLatg; “<§e§29§?twee 2000, Exp. Opin.
Invest. Drugs, 9, 1553+edb71 and MICCi-Ghague r20Db. oir - 'Med. Chem, 12,
1361- 1394. A substantial body—of—evidence |ndtgate§rthat CB1 antagonlsts
(e.g. rinonabant) are abl e- tQ_nDduIaLe energy honeostasis and that CBl1
ant agoni sts are able to nodul ate food jntake aS,M§|| as peripherally bl ock
|'i pogeni c processes (Pagotto et al, 205 EndGérihe Reviews, 27, 73-100;
Tucci et al, 2006, Curr. - ChenT'Ia 2669 2680; Lange and Kruse 2004,
Current Cplnlon in Drug Execeveny-&’ﬁev 7, 498-506). The periphera
effects of CB1l antagoni sts can be medi at ed by several target organs and
nmechani sms, e.g. i) liver: block of de novo lipogenesis, ii) nuscles:
| nerease il HlneRhal RhAkn ddniibadHPANL/IN SUL2053 NI ISRy GlbBHPT essT on
and/ or secretion o I ponect1 n, hi bition of |ipogenic enzynes,
sti mul at | @mdofs RdJhizremgenanatdsomeidbds)ualphewil claas othev)stapdatdts angludgsnsul i n
regul ati on and v) strointe tlnal tract: tlnulatl dqg,sa |eé%&%|gnals.
i'e

Ri monabant rﬁ(qRESWﬁrl‘t a‘(cr(’}‘)impé AYp? GRS bUis B’éﬁsﬂjﬁ%t) exerci se
for treat yRptiff wRETIdiNod Wk tdnbgrdeld BIGLS RN ABYuiMeitBlita edtdloreisabol i ¢
parameters plasna friglyceride I evels, HDL cholesterol Ievels, asma

i nsul i n |iafeted at #HAdd &itq gf ﬂmmstjhlat\@dIShaethﬁ@ﬂ pigbse andlgme Phai ELI

resi st ance, and adi ponect.i n evel very. enc r e al so
undesi r abfadgmqae é?f”F)tHEJPESIy R ] c@‘ﬁ't @glqré/ssureaa%ﬂ %gygﬁj at r| ¢ and
nervous syst 8sAddinS FRieLS) buStRS 26 RBxided. yTh@bepheaatmaem saredenmnsl eep
di sorders, nausea, and vomiting (cf. http://ent. nmedicines, orq

http: / / waksresBgelniasopa betst mmﬁawad@@#mﬂsmepm%f@ttnﬁf?wr&céwﬁt %‘Eﬁ’gr Sci ent i f
i cDen. pd 0 Iy, i S r e CBl
receptor diesEn I ARE L of LG qibgBrord ) This R Sthe R caRiE bREbA ¢

phar macol agtssalof c@ddmsifiben efchdatchpihehimber. beilftgeie@ﬂameddeph@bathlasmbeen

i nvoked in many di sease states (cf. review by Pacher et al, 2006,

Phar macol . Rev, 58, 389-462). Modul ators of CBl receptor activity can be
useful inaf hﬁ7 thaRAbMRR cRliof RERAIES 1ARKk:C AR I%ésﬂfbs re8He¢ itatigfatel dnd CBL.
receptor regul ation such asobesity and overmel prevention of weight

gai n (e. geventudly édrsbytharedidran ideersases. Amkreﬁtgit, %@@atsl ohywerahgnit 19 thee

treatnment of, dis and conditions ct,l indir ated wnth
obesity (?ﬁndoﬁr‘aé?ﬁﬂéﬁ‘ﬁss Hrat gqn ﬁomﬂnd’gb’r ﬁlﬁ ttu¥5t VS rgg&gféeé‘g? gpﬁ%\/anson

al, 1995, stMdaf FurthetmoMe dnfladRd, volubde 875 in@atisiOyressa@dre 1ﬂ1ked:|A}§hrt fodocr | nol .
Met ab. 89, 2595-600; Esp05| to et al, 2004, JAMA 291; 2978-84; Ejerblad et

al , 2006 thg inifint stass of Neffeion] the lzrgents-imfationyynlumerthe darger thzoe’@?ﬁoew 330
( 7504) 1380 IS g){ gwgion_gyw th@egg\/locﬁlh% Q(fj:srsgrr{%allg rﬁgas[neefdifr s'tlftgegs s fyndrome X
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or insul i/ _“Cardrovascul ar

di seases { goWer MOQULY HilerialNginiGte ;ﬂfabl&yd}xhéﬂhﬁ],c ahdressogctier msislus (i.e.
cardi onyopat hy, cerebrovascul ar accident (stroke), cer ebr ovascuI}ar di sease,
congeni t aincigading thgisyEaess) O%ﬁ@esctonv@anealr% sorigerepies theRHER AT esyicdVhePal ve

0l sease. | SRAANA ¥ ALld dharaney MrlAked s digmonshin., & ﬁ%ts%lﬂec
dysfunctio endocarditis, % pressure (hyperten5| on), hypertrophic
car di onyomﬁhthgn ecndrnet"sheass obe ht&,bet the mivduhisiodisheaemhddinzmptessls therﬂillg &l val ve

prol apse, nyocardial inf ar tion rt attack) venou thr nboenbal i sm
vari cose VEPHSSYRACHSIaDHA ‘\}rs‘e‘il?ﬁg @1‘?\‘ ah A & Y| AR @“’Q? VY% eased

tendency fookiPORAS 'in%lefaglrngttm QHaek 1ﬁo&$l§§l%:th@£tfh1ﬂ16ﬁal aGEAIf adducing
hypertenS|on - metabolic dysfunctions in obese, overweight or nornmowei ght

i ndi vi duaths b(uest gOludlﬁSBBﬁpiud@hWaf, pIh;SpEfr llsuplratstém) Rurs} Mwuﬂﬂa@ntﬁdé‘fﬂ“% §h LDL
chol est er ol tr| dlpone \V i mpai red
gl ucose t@Fgﬂ MH@ZWPEé%P §ﬁ§ g W@?@gz u%aﬁﬁﬁﬁc [g+§é§§§lated
haenogl obi n] | evels, dlabetes nellltus, type 2 di abetes, reduced netabolic
activity), - met abol i ¢ di seases or disorders (conditions in which there is
a deviation fromor caused by an abnornmal metabolic process; can be
congenital due to |nher|ted enzyme abnornallty or ach|red due to dlsease
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di arrhoea, asthma, constipation, skin diseases, glaucoma and hairl oss. Since
obesity leads to, or significantly increases the risk of, co-norbidities

i nvol vi ngveanesorsosbody systens (see Bays, 2004, OCbesityPRessmncino4z,
1197-121 1) including: i) cardi ovascubar (hypertension, congestive

cardi onyopat hy, varicosities, pulnonary enbolism coronary heart disease

[ CHD], neurol ogical (stroke, idiopathic intracranial hypertension, neralgia
par et het il forrhlaties fiat atsolts i ol yeywereburstorsdume oriilvadsos hasvgp kayres durst
hypoventi | ati on syndrone, Pickw ckian syndrone, asthma), iii)

nuscul osKEFEIEt (i mmbility, degenerative osteoarthritis, |ow back pain),
iv) skin (striae distensae or "stretch marks," venous stasis of the | ower
extremties, |ynphedema, cellulitis, intertrigo, carggncles acant hosi s

n|grlcan§%€§QPha¢%@@§K)9¥ﬂg%%tW@Wﬁb@%@¥ﬁam‘F@géPP%“é @ﬁ&@@%P“ﬁ@#Fux

di sorder, l(IP pen%n?so HQ\L ?allfeéltt}eXadSE VRE/ gt ﬁ"lg{eﬁ?fs‘ PRith td Righ€NloRLikhiRShS,

her ni as, genrtourinary (stress incontinence,

obesi ty- reﬂﬂeﬁiped) @hﬁn@ﬂi uhmnﬁltrmyurstlnreﬂatesahm cutnghyi wigh de:rrcanyed Swnld)irds
psychol ogi cal (depression and Iom1self steen] %P %é allt% life),
and viii)atdnusenrdare Weldhishnss@lEgs dp wriat lyt%’?‘b%esze Ceh BYSE VOIS ViiClen a,
hyper andraggnenauldy Weaesse! ycystic ovarian syndrone, dysmenorrhea,
infertility, pregnancy c Flcatlons mal e hypogonadism) it is al so useful
to conbine a CBl nndulator with nmedications used for treatment of such

di seases. is also useful to i ne CB1, nod tor. w tions
used for ?W%é?ﬁ%ﬁ@“ﬁﬂwﬁF§@8%é§“ﬁﬁ?®ﬁ Rﬁ@tﬁéwhﬁﬂ%ﬁg mK&Ebg? é ghch as
eating diSRrPeS Swe B Ghd® ke QbARINSs (16 Hafllral bl Mé)S(NKIe)LHuD usigizcal

di sorders, seéxual dysfunctions, reproductive dysfunctions, |iver diseases,

fi brosi s-lessi MREdo givedhisaer, coadem gyahlsr Seqondliy catferimizhavet hesh anadaite Makgy be
unrelated t ob Sit Br i ef t e present

i nvent i on CHAKES avé%?ﬁll%m%wgﬁggé%§#h§£$§%g Q%H n%@%ﬁhgp§ﬁﬂch nodul ate t he
activity of t he cannabi noid receptor CBl . The follomnng publ i cations

relate to other pyrazol e conpounds having CBL ry activi
\/\019970211n6tst2ﬁrme‘gml(ugmséessweeém%ﬁmhmwgg’@% 58%‘6@““3%266%9007

W0200308 : ndards, and
WC2006067 415 B COLRE 440 S D001 Sa000 " ESU0RThanr. oseaeasid™ saoos01
99536, USﬁtﬁﬁh@fsiltohﬂi@r?ﬁrpcéﬂS@@@ﬁﬁﬂerQﬂ)&ﬁlkviat@hﬁ)ﬁ@@leml/e bwmmxfghl ,
U820060280 4, US20060509367,. J. Mgh 199 69h776 a o%Qent

Phar macolt 130bssn @Gm‘i§1§1o%§§§’a§um Y. et % PRYAEAS 2°Bi oor g &
Med. Cherﬂlgﬂ-§§ f)oss%@eo‘the tan BA38présars ofdich %chh cal@h%ai #08at 1bast
1361-1394. " As described herein, the conpounds of the invention are useful
for the ttwestamdand d@iflabb%abtoye thednipieymeeqyhremepiseivantin dhe wandprdsghbisgai n, and
in the trea

dis obenefit
{1 om SupPeLERbIP B (D RESRAP A LT A Kk Rkt (DR SER BAFA Mk B0

nentlonequngg@gxﬁmsegﬁﬁgmgmdmgnmdkhﬂ@ps i ncl ude obe5|ty and overwei ght and
those directly or indirectly associated with obesity and overwei ght (e.g.

nmet abol i c syndrone, type 2 diabetes, cardiovascular diseases, nmetabolic

di sor der s, ! I et?er tiig ftemé dieseasgploas vel |
as sone ?8%9ﬁ%£&gmzﬁﬁ fﬁpﬁgé%ﬁan esﬂ?y efg. eating 3lsorde§e 0addlctlve
di sor der sNRh)ent Hds lstiess @oskitsls to nesiie ohiogioaddmslilovder,she spriraic rdgetsfl@iﬁct i ons,

reproductiv ysfupction er diseas fjbrosi rel ated di,seases and

ot her cl i§f élso t E’alta}"8§§$her ‘@?tr%‘t’e‘nﬁ@g‘f %ﬂd E)é‘fer ﬁi‘tﬁ‘ﬁf‘té‘tq *Hg” a%el ght and

energy Cq@ﬁ% HiBNthb Eem@k%aﬁﬂg af BEnndP Ao R, NAcPlad $iBraRad pEREREE | Nvol ved
0 rone s

in the net I C syn uch | ow HDL and/or hi gh LDL chol estero
| evel s amdr‘mnwsmatd negeted ebylLiBesephimnercsyathetinicghdams beipe eetceised ay beisg | ow

adi ponect e hi bAI ¢ cosyl ate aenogl.obin els and for
nndulatiﬁ@aﬁ W%fkéﬁﬁ E?egg 1§§n%%g?%g %%?éﬁ%»r§w§9%%P8W85%€8h“§2 i mpai r ed
gl ucose gghgegpﬁﬁwnh@gghhgaﬁ§§ﬁ§§ance excessive fat tissue in and around

t he abdonen, non-alcoholic fatty liver disease, steatohepatitis, steatosis,
hepati c flbr05|s hepatic cirrhosis, liver tunors, netabolic |iver diseases
and hi gh bl ood ssur.e. e.conpo [ [ d| y rying
physi coc %ﬁ%%]ﬁgﬂopeWt ggﬂsﬁgmareqﬂgé uwa@eﬁs H%ﬁ?%t@ﬁﬁ p§?P§h§¥g CB1
recept or safgslyla@d\SBR (X5 BR @aeereiefictmbni@lensde eptdahs bul ve heveionpdunds  of

the invention associated with a | owered central eptors may
have a réhﬁc@ﬂlBmépéﬁ?l?9thR#nﬁﬁ@@oﬁ@9%ﬁﬁgt@P@béﬁgsﬁgrWgﬁg §?§tg
side-effects. Pending International Patent Application No PCT/EP2005/ 005726
rel ates to conpounds having CBl receptor nodul atory activity of

formul a: wherein Al is hydrogen, -COOH, or tetrazolyl, and A2 is hydrogen,

- COCH, tetrazolyl CN -CF3, - COR6, -SM2R6, -OR7, -NR7R8, -NHCOR 6 ~or
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-NR7SO2R6, -COR6, -SR9, -SOR9 O -S2R6; R6 is Cl-C4 al kyl, cycl oal kyl,
-CF3 or -NR7R8; R7 and R8 are independently hydrogen, Cl-C4 al kyl or

cycl oal kywop 2B®/i7s06hydr ogen, Cl1-C4 al kyl, cycl oal kyl , or ptuwldBeo@voopanti al |y
fluorinated C1-C4 alkyl; R is (i) a bond, or(ii) -(CH 2)aBi (CH 2) b-
wherein a and b are independently O, 1, 2 or 3 provided that a+b is not
greater than 4; or (H) -C(R 10)(RnK, -C(R 10)(RIOO* , -C(R 10KR1I

) CH2-*,  -IGpRY ﬁlﬁ}}t(ﬂlurﬂlés@dzel@e’d aboveCA s20eR10 tiiiRrondoms madChopQIRLENdRN) - O *

i nEJIiCl(;Iat2 egmggg%gﬁ) S HKE P%t %H%‘géa énf%t ﬁ?%ﬁé pa{%SSFreV\QSUI?éI w(gf t<l;f1]83|0|val ent

radi cal aofafgargaul a -Q [A 4]v-[Q@]w A4 is a nonocyclic carbocyclic or
nonocyclic heterocyclic ring, having 3 to 8 ring atons, optionally
substituted with one or nore of -F, -, -Br, -CN, -CF3, Cl-C4 al kyl,

cycl oal ky. 7 Oor 1;
v%en Wi SJHB d%gho“% %{#@%5 f%?}cfi Tu%gé 2:( %@gt e %tr&r%%%%%?gﬁhé t her
ori ent at i fon X-SERRIQ) pRAdY @Ir@:re 1) Qmpdtid @-IBRD(aRlﬁ)\E@DIdi)} thezadditigherd w is 1,

i is - R13 C(R13) (R14) - CH2- n _either rlentatlon
LR T3) CREBTORES lowegie b s vele S5 a4 consgreess: fle DR EPADSTRED) " or in
ei ther or ( )t thBr@ﬁfR;h@)(Rl 1)
CHO- or do érﬂ% %%qsl%?h%%s@m;{ﬁ blen Q?'ﬂ%gx@f QZ‘ ﬂﬂaﬁa ?.) S (R
0) (Rn) - Cl-dm&aod,lﬁ@ifonnuendnhethatos|veutitoa1t ﬂmraddm@(ﬂaf XDSBRl(FlgU@HZ))Bt singjar- CH
2- B- C(R10) ( 31 nd is -C(R 3)(R 4)-, or in either orientation -C(R
13) (R14) - clgno @‘%ﬁ? R13) (R14) -, -B- C(RlS)(RlOCHZ- , or -

CH2-B-C(R13) (R14)-; Bis -0-, -CHOH)-, -S@2- , -CH2- O-NR 7- ; Bl is

-co, -0-, -S, -SO -S@2- , -CHz2- " CH CH3)-, -CHOH or -NR7; R1O is
hydr ogen Wndxamnowsfogxm thas)tais lpphsilge to ke QYRIRTONdomes et argrsigpieantly or

C3) al kyl ; 0 and t aken to t o, ich they
are attac H’élﬁe’i‘ ?%C‘ﬁref%wg (e O&FWH‘CB y %eg&c%&%ﬂ%@@%ﬁ P %Sp%maetrs’esu\yﬂ

i ndependeft |y pdnieli agperceived Chiffiess, adnkiytheet alie RYBiranentRb4 tier satitards, OEr

C3)al kyl; or R13 and R14 taken together with the carbon atomto which they
are att actenslings pelauretgne leyxayig parRLIUbPSTIRYIEX | n conpounds according to the
above first aspect of the invention: A4 when present may be a nonocyclic
carbocyclic or nonocyclic heterocyclic ring, having 3 to 8 rin? at ons,

opt i onal | Fheslithgstionsdetribéd hbayvagwhere meinfratnentlead:o, highgr modois, OV@S Cr 4
alok o - cybculrozca}lwlﬁ nw%?gno %ro"g@%ﬁm urSthssué%m]aﬁ %{ﬁﬁ’gg‘%lywr ogen Whl | e
RLL may DR efGhieGhyBLidh Holyu %thﬁ%oasad"?elﬂorclng'@)énb%l"ﬂh BatueAl rubBoraihkghk; or R10
and R11 taken toget her W|th the carbon atomto which they are attached may
form a ( GBar@Bjatyrelobadrdpinsri ng. Thus the invention includes a conpound of
formula (1), or a salt, hydrate, solvate, single enantionmer or N oxide
thereof: WHEREIN. Al is hydrogen, -COOH, or tetrazolyl, and A2 is hydrogen,
- COOH, OrA&%PcﬁEQ{OYﬂhe pRIsOM iH@chtibA @ it9 BRoaBEst Abpedt) thod id ﬁroeidbﬁlerconm or
tetrazolyl; p is Oor 1 and A3 is phenyl or cycloal kyl, either of which is
opt i onal |apmyuisingi rajerel rutiben amd nehrohanes Nagnralsrubger and pelyueethangr ¥gen, o C 4

al kyl', cycl d -F, -4,
"o L o R s solled RO B RR TR B RS FRb o et o

i s Cl- 4 mntggenowsbidndalr kyikture i€mSedor - NR7R8; R7 and R8 are independently
hydrogen, G -C 4 alkyl, -CF3, or cycloalkyl ; RO is hydrogen, Cl1-C4 al kyl,
cycl oal kyI fully or partially fluorinated C1-C4 alkyl; R is (i) a bond,

or (ii) - az% %)tg tllwx?\reﬁh@n @arﬁﬁg npad@rf?oxh Qidl%ﬂﬁn%ﬁhldb risds a2 or 3
provi ded t t + , 3; (U R 10)(R1L 1)- R 10)(R11)O*
"CO(R 10) (tRindlyf@eiral rubbeC(aRmﬁ(déM)f(ﬂHﬁ}ed}téx _ CH2C(R10)(RL 1)-* , -CH

2C(RIO(RN)-O*, -CH 2-OC(R10)(R11 )-* or -C(R10)(R1L 1)-O-CH2-* , wherein
the bond indicated by an asterisk is attached to the pyrazole ring; R2 is a
di val ent padi,cdér@f aécp@&mt'llléi*e s %ovﬁfed[ £RbMEm \WoeTRisihet R@uldPRebbeRrRked with an
asterisk is attached to ) is (i) a nonocyclic carbocycllc ring, having
3 to 8 ripuyuattbare, awbhavoread $lyglsu*b3élttht0&t1®@l ofieshthanabeyt Jpoe apd abprst_ | - Br,
-CN, -CF3, Ci- C? g{/@yl E%/cloal kyl, -OR9, oxo or -NR7R8 or SO2R6; or (|i) a
monocycl iFEesidiEs? A d @ having 4 to 8 ring atons, optionally
substituted with one or nore of -F, -C, -Br, -CN, -CF3, Cl-C4 al kyl,
cycloal kyl, -OR9, oxo or - NR7R8 or SO2R6; wis Oor 1; when wis O Ql is
-C(R O(Ri)-, -CH2-C(R10)(R1l )-CH2- , or in either orientation -
C(R10)(R11)CH2- , O -CH 2-B-C(R10)(RL 1 )-; and when wis 1,(i) QL is
-C(R 13)(R14 )-, -CH 2-C(R13)(R14)-CH2- , or in either orientation -C(R
13) (R14)CH2- , or -CH 2-B-C(R 13)(R14)- and Q is -C(RiO)(Rl 1)-, or in

ei t her orlentalo -C(R 10)(Rn) B-, -B-CH2 C(Rl O)(R| 1)
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wei ght of 750, or even nore preferably a maxi nrum of 650. The conpounds with
whi ch the invention is concerned suppress the normal signalling activity of
cannabi nowd 2o@ogpicor CB1. Therefore, further aspects of pCligGB2nve0E410N ar e:
(i) The use of a compound of fornula §1) or a salt, hydrate, solvate or

N- oxi de thereof in the preparation of a conposition for treatnent of

di seases or conditions whichare nedi ated by CBl receptor signalling
activity. Pﬁﬁaﬂﬂyeheemgbueﬁldn@@@@@éah@%é“b@@ﬁ”ﬂ@%ﬁ@ét@bbvétWfﬁﬁﬁfFl|) A

nmet hod for,_t r.eat nent f di seas ~apdi at ed by
CB1 r ecepzllb&upg gﬁalof fll‘hove rfstfresg ne?%;| &?ﬂéd b)pgg Er’l\@isi(g 4g’g€n (?lﬁl%st ering to a
subj ect suffering such dlsease or condition an effectlve anount of a
conmpound of forrmula (I) or a salt, hydrate, solvate or N oxid thereof

Agai n, ex@dp&é@r@ﬂX@U@WlmW@aKWdhﬁsdﬁaW@IE%@EPPWEFQHH886J§‘“ WS ogy As
used here| the te I e refers to
a straigh? P“%P%H@'r b%ﬁ%ﬁ%%%ﬁ%ﬁ%'TQ%@321%Egvyﬁgﬂﬁggﬁ$gﬁ?gﬁgﬂigégon at ons.
Thus whenofaa idssprsimd Phefirabl§, tHeopolenratiphejs tded ihahennmancfagdes offeiahwydl, et hyl ,

n-propyl, isopropyl, n-butyl, isoput .§ec-b |, . t-but I n- pentyl and
n- hexyI mEbeIlax isepdans havand msialei ‘I’%LH“%@F’% (ﬂlclésﬁdﬂlg?q 03 MO dPUC o o
nono- r I ¢riadi cal having up to 16 ring atons, all of which
are carb m€ﬂ§ﬂ%}?ﬁ%Pu es aryI and cycl oal kyl . As used herein the
unquallfled term"cycloalkyl" refers to a nDnocycIic saturated car bocyclic

radi cal ving from 3-8 carbon ato and i ncl ud

cycIoprop§P““@9%ﬂ8§bt9F$Q§VEV%B@HH§FW %Y%V) %§§e§z% ‘6 ep?n+£ﬂW%a

cycl ooct ydondhs WEEH pRR%es forhipited! ﬂﬁk’i&lhlﬁol)@%tﬁzﬁﬂémﬁa{aﬂral rubbarlatekkaand nono-

bi- or tri-cyclic carbocyclic aromatic radical, and includes radicals

havi ng tvxf@nntr@o@y@md@l d”e@rfftfmc?reﬁe“ﬁﬁbn*ﬁ?|P@1Werﬁwevtﬁ|"é?p ab @ YPRBUPRy | i nked

by a coval.ent bo II rati of d enyl and

napthyt - T Gred i et B8 BhlH e ML Al BB is UeREETY

mono-,  bi Prefdraly, la-}ﬁﬂﬁirétﬁatﬁ:rlemt(PUL} disedibs a:mmtfaramgw@emmwbrmhb irethe

heteroatons selected fromS, N and O and includes radlcal@&%r |n§ two such
ry

monocycl | marufagiere afcopnmss RRTcrahs dhe Pelyurethare ISP YRECHERG ring,

whi ch are I r &h radlcals

et hy ergHEEt o, loRiR Loibr e R T Ak

benzi m da@dbith a bidnd aandl fyimind eratdunathelefiom.i sot hi azol yl , benzi sot hi azol ylI ,
pyrazolyl, oxazolyl, benzoxazolyl, isoxazolyl, benzisoxazolyl,

i sothiazolyl, triazolyl, benztriazolyl, thiadiazolyl, oxadiazolyl,
pyr|d|nyIDaQMBhgagqupmug¥rlntdlnyl triazinyl, indolyl and indazolyl.As

used herein the unqualifred term™ heterocyclyl or "heterocyclic includes
"heteroaryl" as defined above, and in addition neans a nono-,

tri-cycli ro dlcal nt qi sel ected

rom & NIgHa oreaane St S SBos g gl Rk A8, <?§§%%ﬁ?°%§f§%m. c

radi cal camhalbmsﬂgacpﬂa@sn@rprmhaass)tﬂaatutmatmatamxmmmdsmoval ently |inked

to another such radical or to a nonocyclic carbocyclic radical.

Il'lustrative of such radicals are pyrrolyl, furanyl t hi enyl, piperidinyl,

i m dazoly o} I yl

pyr i di nyi Iblglér(%t?él? i Fﬁgg&%ﬂl@gk Wal??mrrglre%i%q W*%?’Sé%"‘as‘z‘.e Fggdol vl
nDrphollthmnhﬂnzﬂumathubmyﬂamwdnmbsmxazolyI ben2|n1dazolyl

met hyl enedi oxyphenyl, et hyl enedi oxyphenyl , mal ei mi do and succi ni ni do

groups. Unl ess ot herw se specified in the context in which it occurs, the

term "substi .Ul v, a% GRRI bEhIT Rl WL@QUadh&rlﬁ'nﬁtu%Q‘ﬁ@oélﬁ?é\tbﬁ teed with

up to four conpatlg substituents, each’of which independently may be, for

exanpl e, - @ﬁl]&:hklw p(o@ert%)odldoodgms myadhe ofkgym dﬁydmﬁky(lgbqr/p@ty}@twe

mer capt o, @H{CaptO(C 1-C6) al kyl, (d-C 6)al kylthio, halo (including fluoro,

brom and® oro), fully or partially fluorinated (C|-C3)alkyl,

(Cl-C3Jal kOXy or (G -C 3)alkylthio such as trifluoronethyl,

trifluoronmethoxy, and trifluoronethylthio, nitro, nitrile (-

phenyl! , plﬁewe)éyls argymcshepiing the venamnyd! byrst m@tsweaﬁﬁylwwowltlﬁk@%@% ring

atons, tetraz A C C2NRARB,
s, - e pfber Y a, SRt g A AR whor o) n
RA and RByaidedcndepentesBRy hiyheog@bnddma @fd Cnétued] K tublgrpulyuesthanien t he
case where RA and RB are Ilnked to the same N atom RA and RB taken

t oget her WRIHPUhablepd eonsigers- may forma cyclic amino ring, such as a

nor phol i ne, piperidinyl or piperazinyl ring. Wiere the substituent is
phenyl, phenoxy or nonocyclic heteroaryl or heteroaryloxy with 5 or 6 ring
atons, the phenyl or heteroaryl ring thereof may itself be substituted by
any of the above substltuents except phenyl phenoxy, het er oaryl or

T .




Prodrugs in accordance with the invention can, for exanple, be produced by
repl aci ng appropriate functionalities present in the conpounds of fornula
(1) with wenbearsooi et i esknown to those skilled in the &Ct/GBR007/004914
"pro-noieties' as described, for exanple, in Design of Prodrugs by H
Bundgaard (El sevier, 1985). Such exanples could be a prodrug of a carboxyl
group (such as -COOCH 2-O-CCMBu as used in the pivanpicillin prodrug of
anpicillin), an am de (-CO NH CH2-NAI k2) or an amdine ( -C(=N-OCH
3)-NH2) . so included within the of: in i polites of
conpound sﬁlbef CH3 %W%re?“f’?f’ }atteﬁ(a?ndi pso,lﬁggtﬁ%gu(%s sel;'ﬁ%éSrré\s\4 g %lg%oogﬁt%%}%f} on”

adm ni st ras uewd Rfreihheetbitig, thSosEen epdamtbanofiispatiaboirctgiss pnlured®ingi ) wher e
t he conpound of fornula | contains a nethyl group, an hydroxynet hyl

deri vati Viatek¢fer eof (-CH3 -> -CH2OH): (ii) where the conpound of fornula I
contai ns an al koxy group, an hydroxy derivative thereof (-OR -> -0OH); (iii)
where the conpound of forrmula | contains a tertiary am no group, a
secondar yA aignifecateinipretdneat frheuigigiregsuiRy Rtaimsd tiNpiRzh de uSNPIg&JﬁL,/ PYLv) where

t he conpoynd, of formyla | contains ecaopdar in rqQup, jmary

deri vat i vl?je‘i%e &otfavngﬂ%th%a 19 ?faF((\s%ur%H@}ee&tLﬁg ® %ﬁgﬂ% %Q? r?%urcﬁul a l
cont ai Ns @ BREMVIIuMPkEIhE sae RREACLs dd8ftioM aF XVSBRNAE @@dsult; ddndoms nkkdeH) ; and
(vi) where the conmpound of forrmula | contains an am de group, a carboxylic

aci d der i fvahiaPdJ1; trerforstd ple@Oith NRL GoaHyigherdury peespucsaiben SBRth the
inventio l%Ptdpe follow ng structural characteristics are currently
contenpl a S in any conpatible conbination, in the compounds (I1): The
Groups A-, and A Subject to the proviso that one OAl and A2 is either

-COOH or tetrazolyl, Al and A2 are independently hydrogen, M@—{ or
tetrazol yWe hawe feard thehepadoms made e f7e7typ] F‘éb%ST/P‘élﬁurﬁﬁ‘éF% 4TPn many
preferr edsuggp?oqu%ﬂ]frgl @%bérslﬁ{&td’oﬂa Y rand éﬁle', SvelYHE Qg8 thhPRa@fAUP A3A3

i s phenyl™or cycl oal' kyl” "such as cyc openty? r cycl ohexyl, optionally
subst i t utratbanripohuRthaedlard Kado@urireatl oonpistentdy himfier methbushyecssdrere A3 i s
phenyl, ogti onal |y Eubsti tutfd w th R4 and/ [ R5. Substi tuents, R4 and/or R5
have beerth#feRatiabubBen/atex Sapdogyy Femat yingicey EPES PRI P hey are

i ndepende@; e §)el ected from hydrogen, -F, -CN and -C, Wen A3 is phenyl or
6- menbered heteroaryl, any R4 and R5 substituents in the phenyl ring shown
in formula (I) as attached to -(CH 2)g- and in A3, will often be in the

para and/ Qr ortho. posi.ti.ons .those rings. For exanpl i enyl ring
shown in @%}dﬁmsaw’(ﬂﬁ))a %’églﬁtwaégh%ﬂmﬁ? Qfl(’ gﬁ?} o ?fﬁi aﬁ%ﬁ ebfgﬂ%dyg}r(&)%gar?%gnd RS is
may be hydhegsd.areiihdtd the iRRstibh AAvdRkidglOvall Bitkaks-of 1aRdhaepRnat,el y or in
combi nation with that feature, when A3 is Phenyl or 6-nenbered heteroaryl,
in A3 R4 swely dse forydxaveder ahdo Romuin, beotehprstangbdy d§etp aldHmn Ve THYSi ti on
ortho to - P-.. -The,indj ces The indices p and g are
independe‘ﬁ%g&bé)aosrm@? “@Httﬁgiﬁl}ersse%fafbéngﬁ(@nelro?&:?gare cases where p and q are
each 0. The divalent radical R RL has been defined above. In the radical Rl

when not a bond, by way of exanple, R10 may be hydrogen and - | y be

met hyl , Hy@idemy veith gyt pressuriah %{?&jerﬁi‘aalrpagpaeéﬁ eragzgfe%féﬁfaéﬁtlar’yl-gg met hy|
or ethyl ’lﬁjﬁr e ?ﬁﬁerﬂy rE?gxe'?ha{noth heh et PrefdiRdCatBRRtadE @R Ohwhi ch they
are attached nmay torm a c%/c opropyl, cyclopentyl or cyclohexyl” ring. Wen
Rl is -(Gdn2)aB8hi@R)nean trsirpedsuare 4t richsp émel etanfardolevigtions apovg heovi ded
that a+b is.not greater than.4, and BL is -CO-,. -0, .-S-, -SO, -SO2- ,

- CH2- @%@P@“ TEQUIESIRSAL 2lyFn -HNP%"‘f-StWil@‘i%é' %7’ KAy Plse CopdoMI Ay %,meﬁ?/dr ogen,
met hyl ory 28 il ssuE QT £X3PIWR faRed BeyTBYon8@66vdhel}.0 ®PadniByuR®uistwhi | € b

is 0. In many cases preferred B - radicals are - CH2- and -O.. Specific
exanpl es wésstive ragjuiraientt of gbi¢ daterRlional cstaretard B3P 2N | [SCQH40BH2002 _ampy CHB) - |

oyt azol ¢ PEHGE ald POGrRRE: & PP JArane vt b R ShEREG B R has
been defifngg.aho\@ndsnd vdilvid eiableash E@dsin@fthéqméuia@ionﬂ sthrfadl Y HuER] W . In
Qi and in @ (when present) R10 maé e hydrogen and R11 may be nethyl or

A

et hyl ; orprigsarsoremRiiramangsy oz porisisttap dpgienit 11y highlynpraigredyhap heps bugit R10 and
R1-1 taken_ together wth.thecar . T i Gh. t may form
& cycl oprBByes eyct-bhukd i CERET AR AL A el ot Aol oSS SR SR

i ndependeditibys, pefdipdy agem td1eod yt. Highet byt pressuRis3faretaiRple hakPbot h

i ndependently be nmethyl or ethyl; or RI3 and R 4 taken together with the
carbon atomto which they are attached may forma cycl opropyl, cyclopentyl
or cycl ohexyl ring. A4 when present is often an aromatic ring, but exanples
O A4 rings include for exanple, a dival ent piperidine, piperazine,

pi perazine optionally substituted by nethyl on one of the ring nitrogens,
nor phol i ne, cycl opropane, cycl obutane, cycl opentane, cycl ohexane,

. o - o



substitutent halogen or CN in a nitrogen-containing heteroaronmatic ring

w Il be adjacent to the nitrogen atom since such substituent is expected
t o behaveweoa/gswd | eavi ng group, inplying that in vivecsuHwewmopaunds
woul d have a strong potential to react with nucleophilic entities, |eading
to coval ent bond formation, generally regarded as undesirable for potenti al
toxicicty reasons. Al so for exanmpl it is like t hat .any. OH substi tuent
will be a#foageft | fokianer ﬁ‘ﬁotVFt)@rellr:%a]fePc?n?rsPl?fB'g aé%élsﬁ aézgk?ﬁa@%r%roﬁ?ﬁ%méan | ead
to potent jal, .t gh Ghd 50 Q. RS o8 RURSNd A) - (J), those of fornula (E)
wherein R10 n,e Rn, RlSan%nRi ge ar{eé\/lg)s defined above, are often present in
preferred conpounds of the invention. In such cases (E), Ro may be, for

exanpl e, hydrogen or thyl . Rl- be f Vi r |, and
R13 and RIGPHEGRERT Kihehdant 19 PUeY edunbied SREP UPHER IR purl el .
fluoro, chlsQEPshabé@Bms exaedicted kd hvariaargbyémerits off BS ENOISE) Hedy2002nd

nmet hyl sul fon%lm. A specific subset of conpounds of the_invention consists of
those of figriiskaess l0ARs lowhes &) pm-qriower. Teys representsgpgificant ppjoygmeyt. . oy
20-* wher gi ny ¢ i t Glihclied Syt taEREside, tWagLPyT azol e
ring, or &brtjljez%gﬂgggs h%?icgr?}bgdaﬁg%?’%d;gﬁﬁaﬁ{y%?el I's nethyl 1 "0r 'R10 and RL 1
are bot h m®ikchylbwerahicRhes® liatidofRboilt 30akeh oget her with the carbon atomto
which they are attached forma cyclopropyl ring;R4, R5, R4 and R5' are

i ndependently sel ected from hydrogen, -F, -CNand -C; and Rg and R 9 are
I ndependegl & DydLegens tdindRiiens EoHiRhRe AFRMARAL levels of

trifl uoroﬁrréet Ei/\flé,éotﬁgl?cgﬁju{é{a%t ho%y%&eand met hly!llssul fonyl". I'n conpounds (IA),
when Ri 0 palyhydnmgemdatid Ropesiesreif hydndombenadee frenc Hese fatmelefidrisgaicat i on at
the carbon to which R 0 ,and R-n are.attached i tef erab R .l n_compounds
(1A, R4 Wnﬁ&edf%Fl%WahﬁlP ?hW?}gB?f‘t”_ddﬂ #%‘r%%yﬁbsea%’? Wél% }lrf) B I?llgﬁrf'dr ogen
and in thg gRananpAshbiedolyeRRBAE ®lehdWontidms GRS RethePButtt pResdud@thaheat ur e,
In conmpounds (1A, R4 may be, for exanple, h drogen and R5' may. be ot her

t han hydr oefbmatual rithber trtexogardoms gadl npkra! rsiﬁ@é)ig@&é corpInnasalbioating

i nvention, include those of the Exanples herein. The conpounds of the

pr esent iﬁ@%ﬁ??gﬁylggﬁg%entgggcﬁitral and peripheral cannabinoid receptor CBl .
Sonme conpounds distribute to a | esser extent to the central nervous system
i.e. the conmpound | ess readily crosses the bl ood-brain barrier and will be
associ at ednystikableepplyurebang gay ﬁ@r‘%ﬁé‘é:spré}a&%@mﬂf’r% apirthagf ¢ ?%FLE}&%. The
conpounds | nv | e Jd annpabinQi der 6Pt Or pRlrdaY
suppressi%(g%r%@grﬁéat u?g(%\*’és?{}i%na |%£;C f%or%&r‘?ton. Thegcoﬁpounds_ar‘e t herefore
CB1 r eceppayurathh@gdoi atesin provesssseacagrditigstosthe arvepaort imludegomingtadly ofhe t er m
"CBl1 antagonjst" or "f,anna j hoi.d rogfueg%or CBL antagoni st”.refers to a
conpound Wﬂ"(?ﬁfcﬁlilﬁa%‘bl igech QPRI ROYUIIGnSn llnf‘lél Vet and" | B¥Ks any
subst ant i gl;caf kdibiYisdOalffhbti/ @Bf?ufel't}%_né SR OrPréfeiel falipiuicBlol At @aRsi st can

t hereby prevent or reduce the functional activation or occupation of the
recept or inylude.OBL aagoni Emitsditd aiphdtor palxeanprinatet pdyeathenrsn80d aliplaicst

NAr achi donyl et hanpl am ne (anandam._de). Thi ermis | i.n.the art.
The term? Eeir W@?"Eeg{agasonﬁgfagji’? tgecl)grtler)fe{ ?%3%33{1@ cSeOFIJ olrt f goq}lxr%{ea?ge

agoni st" Joef enslste sleanpaubd wofcedbli theldato i Heerfeeaphercoantieak -t s t he

opposi te pharnmacol ogi cal effect as a CBl receptor agoni st does._|nverse
agoni st s medybyrelidinge Higalatest marplsai or ahgsealivl, be sEptgrelniles Fave

intri nSiCe:ﬁ‘fﬂEiiﬁ\é.tty wi t hout the acting of a |igand upon them (al so referred
to as 'constitutive activity'). This termis well known in the art. It is
al so well known in the art that such a CBl inverse agoni st can al so be

named a CBl1 antagoni st .as the _general properties _of both types aJ['e

equi val enf.. Pr;&f:f’é'iﬁgd‘?lﬂ&‘?% HOHC?WQH@%M%WME%Q X0 Qs Uit ai"i%%‘ﬁgi%n Bhe term
"CBl ant [ Lo nge i B6didi Th& g ateGBL

ant agoni orLE e B e P e » co
partial aGomilsGermany: danrsabitienlipinec pplyester@Blyupethanedhteagambsusedr efers to a
conmpound whi ch acts upon the same receptor as the full agoni st but that
produces a weak maxi num phar macol ogi cal response and has a | ow | evel of

i ntrinsi CARGhEY hie¥erred Hofyuk@hile! BteWefol UkOQ¥edrdiAg tH@h@litvenGE & HicB@zt 0 a
preferred enbodi nent of the present invention, the "CBl nodul ator" or

" cannabi n®i8a5/082ephivh iCBYmmcikilyt ev4ilabls fowBhdasitialgoapdymers Lty Ese agoni st
conpound. The conpounds of the invention are useful for the treatnent of

di seases or conditions which are nedi ated by CB1 receptor signalling
activity. Exanples of such diseases and conditions and treatnents therefor
have been |listed above. Wthout limtation, they include obesity and
overwei ght, prevention of weight gain, treatnment of diseases and conditions
directly or indirectly associated with obesity (e.g. nmetabolic syndrone,
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receptor, UCP (uncoupling protein), thyroid receptor, thyroid-stinulating
hor none receptor, 1l1llbeta-hydroxysteroid dehydrogenase type 1, anyl ase,
DHEAS ( deWwpdnesaps@ndr ost erone sul fate), CRH (corti cotropcm/eBReanialg

hor mone) or CRH receptors, carboxypepsi dase, fatty acid synthesis, HMG CoA
reductase, ileal bile acid transport, gastrointestinal |ipase, P57,
AMP-activated protein kinase (AVPK). The conpounds of the invention nmay be
conbi ned RFYF MOTNER BHEY %Hi’é‘_ﬂf“f é’olﬁ)é(@%rh?n%‘zsBEB'PW%?EQ?t%n%O&eVﬁ%ta&BOI ic
syndr one Qi0PeRplalic pelyehieenfi s8asehattklbxasn baksiovascul ar (hypertension,
congestive cardionyopathy, varicosities, pulnonary enbolism coronary heart
di sease [CHD], liver cirrhosis), neurological (stroke, idiopathic
intracranjal h rtension, neralgi a paret I i T nea,
obstructi 2?§Wé§§’3BW@5f9ﬁ§ 85%%Pff§?ﬁgﬁﬂgéﬁgﬁ%ﬁ%%ﬁéﬁéﬁ&ﬁ%ﬂ%ﬁ%g%éﬁdrone,
asthma) , wesgul@skplbemnal coipimii 4 ifayurald ag®eepEliretans tgadr foimiutation | ow back
pai n, osteoporosis), skin (striae distensae or "stretch marks," venous
stasi s ofcontpaisingwpelyerthertiit j a8s ampyiHphieme igphr cigl PORAD j (@reasured @ rqyo,

car buncl eg,. gca ' Lgr eI rol &St irdd spphr

(gastr oes\g%ﬁlgtg'ea OQ?E%JQ‘B lgi ¢s°%?§§? C 8:11;1 Inrllsétel @%ﬁ%ﬁhg@?{%@yﬁ PP

| i ver/ st aatXoppipat Shitable shohres bf polgsiethanb elepinds onctbt oypecalinmadyyrethane.

genitourinary (stress incontinence, obesity-related gl omerul opat.hy, breast
and ut er ififé SERWE:) for liphely ggiveeethapg Jpiesssi W Pé?fgr |°g AR 199%’5{1@8

| mpai red ﬁ"}ﬁ%&‘é’“ﬁ% ehnl dnfunt AOF giraﬂpwsmhﬁ (&Y ARQLHS APPSRy YRS 2

di abet es,” dysli1 pidem a, hyperandrogenem a in wonen, polycysticC ovarian
syndr ore, Spplis e A6pphine aWhemef ar aliphatiy polyesgnpolpyrethonpl suchtas das exaraple
hypogonad'sq% IS gﬁﬁs..Lbe of the coqgounds of the inventhpnnq%xﬂbe

conbi ned W™ rog; redbctSoh i W diPEYEr y CRAIBR e PRPUREE afy PAVEY ca

exer i se.rybberMblyurdifand NEIeAS tcaRPritinat the hiphREE ipblyestdo polyuedtiednef Dr aany
particular patient will depend upon a variety of factors including the

acti vi ty asfounh&ompipht foc2Opphip swereiprefsrtdy &em éi’@hh@el,gpﬁbrdy“mf&me}yagener al
heal t h.’ S¥ire dallneta’liﬁé'clltfze 8{ c:?r%gﬁ ':[]% S orlﬁltrétﬁghe rsﬁ&i‘# ea[sOffOIade@aRl Fet rﬂlﬂéﬁg’ rate of
excretion, drug conbl natron an € severity of the particufar disease
under goi ry8s$/e9d neniked, Qo ipiedt dosdonisevahprising af naauabnehbeopolgoilmpewi | | be
determned by clinical trial, as is required in the pharnaceutical art.
However, HeNd semprsiag (the iabRhatis Relveasbonels erbarethans. (ot sxarpRlp IUI;’C%FGée of the
conpound -' i i i to 1000 ny
Gependi ng. Soy V5 B ERBLAR H Pl R o Rl R SPARES T2 ¢, Toral

adm nistration may require a total daily dose of from10 ng to 1000 ng,
whil e an intravenoys dose may only require from1 0 .The total
daily dodB Mefslée&;&m%ﬂﬁg?eé’%eaoq%ﬂ%éi Hgl féager ff&%iad!?ggij&?geé‘g g’ﬁ‘g}g’r‘?ﬁﬁ?{‘ at the
physi ci argompiikig iRt fo@Bwidedhbre@h@i de of the typical range given herein.
These dosages are based on an average human subject having a wei ght of
about 60kg to 100kg. The physician wll readily be able to determ ne doses
for subjects whose weight falls outside this range, such as infants and the
el derly, and especially obese patients. The conpounds with which the
invention is concerned| iyed¥ént BiiRAas €d f 0RaagNpphHt rlati on by any route
consistent with their pREATRGAILESI4:E Pr 0nenti es. The orally adm nistrable
conpositions may be in gﬂgﬂk%%nlof rabi et 2 capgyl €9, powders, granul es,

| ozenges, liquid or ge Vpieqaratiars, sucz;gq_dzgi, topical, or sterile
parenteral solutions of—SuSBRREI%HE  Tabllets and>eapsul es for oral
adni ni stration may be i RH a4 L}Steﬂnqp pr PQPI’IZ)FQ'Si_nOTT@nI’ m and may

cont ai nconventi onal exciVpicensationpshvaier bil t%g0-d8ent|s, for exanpl e syrup,
acacia, gelatin, sorbitdlkgelemmgacant h, on 0pdl-yQ.i7hyl -|pyrrolidone; fillers
for exanple | actose, sugartioxidmitze- st arch,| Oclal-<.0fn phosphate, sorbitol or
glycine; tabletting | ubppgarthant RlicxeXxanpllg negnesi urp stearate, talc,

pol yet hyl ene gl ycol or %&hﬁ&ﬁ@ﬁ@kﬁkptegrcQBSJiPr exanpl e potato starch, or
accept abl e wetti ng agents—stch—as sodiumtauryt—sutphate. The tablets may
be coated according to nethods well known in normal pharnmaceuti cal
practice. Oral liquid preparations may be in the formof, for exanple,
aqueous or oily suspensions, solutions, enulsions, syrups or elixirs, or
may be presented as a dry product for reconstitution with water or other
sui tabl e vehicle before use. Such |iquid preparations may contain
conventional additives such as suspending agents, for exanple sorbitol,
syrup, nethyl cellul ose, glucose syrup, gelatin hydrogenated edible fats;
enul si fying agents, for exanple lecithin, sorbitan nonool eate, or acaci a;
non- aqueous vehicles (which may include edible oils), for exanple al nond
oil, fractionated coconut oil, oily esters such as glycerine, propylene




di met hyl am ne hydrochloride in a polar solvent such as DMF) or the
conversion of a nitrile group to a carboxylic acid. This latter conversion
may eit hewohkeosaobiceved directly (e.g. by hydrol ysis undecTtaB2de7ossi4basi c
conditions) or in a tw step process pnvolving initial formation of an
ester or imdate (e.g. by treatnment with an al cohol and anhydrous hydrogen
chloride) followed by hydrolysis under standard conditions (e.g. with
aqueous sbw plm?dnydr\@ml@e?lso Arovadlaser prpeessfos Makinggy corsiont MGy BIBSFSEt i on of
conpounds_ of , fiot via

al kyl at i o‘%?”HI“S%S gm”f] %%P uﬁeglc el lgtgr I%%{((i: n@éﬂ’r %.%éfﬁgts&pgsfgﬁ%@leblg?o%%ur es

coul d i ncfotRgtateséoroutsrdfied i n the foll owi ng schene: Scheme 3 Thus the R1*
noi ety contains a nucl eophilic oxygen, sul phur, nitrogen or carbon, X
represents an appropriate |leaving group (e.g. bronp) and the group Al *
could ei tﬂ?ercorngﬁﬁec%ﬁwe fBrlf'l?edf NGl SR WalleypiQillyathi %Qiﬂné(b& digpibpe final
substituent such as a nitrile of ester group. The above procedures are
appl i cabl (&)nﬂ@lﬂSh@@}ﬂ)hﬁl@S]l@ thé bbodrp(pfmd)sa 6¥m fdvighuis aulpseluatilyrdsisg a8ft her one
or nore of t ager Is R1, atg i nclude a branched chain or where R2
and R3 tog&} ésrw eardo figse |y %F”rlrati vel y these conpounds nay be obtai ned
froma rel ated unbranched derivative of formula (1) or precursor to this.
For instance reaction of one ornore of the noieties R-i R3 in

appr opr i aWelpyeferctoiadd tledp@psithannktexite lsompowrnded I%T?YLH@anaﬁjé rﬂatu(r@ rdbber

i odonet h le co ds_ of f I felo) ed by

al kyl at i glﬁteéI B‘I‘fg ralﬁ%atggr?o PR a“geﬂotﬁéb i3 ad dggé t?‘% ntj#re frgl %r\?lmgtr?gb&s I%

Schene 4 tﬂhlsﬁzr@&méedh?plﬂﬁ prandl th 4 preférnalt @nle@litentadeopiobdss h:edlphyesuthleng a
strong base such as ium dii sopropyl anmide (LDA), in an aprotic solvent
(e.g. THHpllavidgisigPshe presence of suitable cofactors (e.g. TMEDA) according
to procedures well known to those skilled in the art. Conpounds of formula
(1) could hence be obtained by conversion of the nitrile group to a
tetrazol e ol. caehiapisatioracidd doalpoonding ingreliénus] thedeiss rand gdeymiesoisdur es.

Al ternatively, conpo s of fornul ed.fro t her
corrpoundlsvof yfa(SP‘Prﬁn%a*ytfc%enﬁﬂ?raﬁlﬂﬁ@Ilﬁhéfl&ﬁ?}i’i{fp‘e f’vﬁetg ifﬁ\‘?érssrre%cn%gs the final

step. For instance, the substituents R4 and R5 can be introduced at a final
stage in the phenyl ring or the A3 noiety as exenplified in the follow ng
scheme: Sc hénﬂ\/I&tumIDnec@ﬂnm embichi tempasaturaand ¢dd fusther Valganisipg 889 @S npound
with zinc cyanide i.n th esence of . a taI
pal | adi um( O @BHEﬂpBQte f“bd 8{19/‘@ tg g%?ﬁ)&ﬁlg? ortrlr)u IX%‘%%?&\Aﬂreaﬁma
cyano. Such a Ca%Bx‘b%hﬁt!e@WeHﬁﬁg iddexQs Raciig@de on an internedi ate that can be
converted to the conpounds of Formula | or on a protected version of the
i nternedi ates. Anal ogousl y, Substituents may al so be introduced in the R2
noiety at t a used in
the above sendied Y -BPBnlodd SqLRAR LCaRER ERAFa; IEobRaC AT hE o0 by
fol | owi ng analapgﬁweraé oesgunase tuntil bs eppepdatcbadelling tihdex i eemhcd.e, in
sone cases followed by sinple functional %rou& c%ﬂversrons f ar to

e bt

t hose skilled (F‘HWF‘I%)“&I Prosﬁ*H’é‘ EXISHY iAETS Y J6A RN é%?a Fes of the
di fferent syntietiigy QMRS t%n&é LherReTEOMisKifihedThia it ARerAplacd®inh appl y

anal ogous routes using procedures found in the literature to nmake conpounds
r epr esent ed bwo%ntrmhca as tolugmal grsi-heptad, NMFRCh ssagaribedilnetoesyigdlisiited on a

Bruker Avance AMX 300 spectro dc R, ca ted for
sel ected conp e f 15 AIsE ‘?)Blreaﬁﬂrffqt ng?f‘ {Plﬁﬁ %\Aﬁfmﬁ’%&t %ngh?ev Q
tetramet hyl si lapenias disth&eRate Sedfsladchiatt EVRvaNA¢ sles” was obt ai ned under
st andardi sed conditions as follows: Colum; Gem ni C18, 5mm 2.0x50mm

Flow 1.2 m/mn; Gadient: Acetonltrrle in O. 1%aqueous trifluoroacetic

acid: 10% - to trrI over t a opj:tri e for 1.0
minute. | nsr &rjr/leﬂta%J% ‘r"én% Ii?)lé)u‘ﬁ%ﬁ‘ s@@ g{bfﬁig@rﬁimﬁ ' é% eag?i on.
M5-i oni sati on giREST néRksaESo(deaset (ﬁ;ﬁplﬁg?glsdosnﬁ&id& to dippirtgahtf or al | conpounds

as retention tinme (RT) and nol ecular 1on (MtH + or (MH) . UPLC/ M5 was
performed on a Waters Acquity- under standardi sed conditions as foll ows

Col um: I ‘ 504 K adi ent :
0.1-1.0 mn: %g @ﬁ/%cegp oni ? kﬁy sﬁéﬁg&ég{hé@?@ﬁat. g%eﬁ@ngﬁ%g&?gﬁ grﬂ@t rile.
Modi fi er : th®1aldoiKHkaaHby Mpiporgi is@tdoagulam defordMBk &Sk dppmg).and neg. ioni zati on)
Preparative HPLC. This was perforned with nass-directed fraction collection
under standardi sed conditions as follows: Col um: YMC 19x100 mm Flow. 20
nm./mn. Gadient: 0-8 mn: 10-70% MeCN in water, 8-9 mn: 70-95% MeCN in
water, 9-12 mn: 95% MeCN. Modifier: 0.1% TFA;, Ms-ionisation node: API-ES
(pos.) Synthesis of internediates: Internmediates of fornula [A], [B] and
[C] ver e prepared as descrr bed |n t he foI I ovvr ng scherre Scherre 6 Pyrazol e

I



and partially dried by suction. The solid was dissolved in acetic acid
(230m ) and the solution heated to reflux for 18 hours, cooled to roomtenp
and pour esoiznisoo7eeter (600m ). After stirring for 24h, trhe/gesulding
precipitate was collected by filtratimn, washed with water thenpurified by
recrystallisation from 2-propanol/water. The resulting solid was dried in
vacuo at 5O0C to give the title conpound [Al] (16.."Ig, 48% . 1H NWVR

(CDCI 3) : Prgferably, qopdoms mage 4y ‘gsmi egs ?;C.%?Eﬁtlélt—? %ﬁe, 1“’/?‘85’-“71?3?5 a 9pely |

7. 28- 7. 35,06 lhiMnesd- M3 iRTordes34PieRoraliMsb in T 85 Am 50k hidrB8preferably

5- (4- Chl or o- phenv

- 1- ( 2- chl ¢ pmphéfy). - 4- cvanonet hyl - 1H pyr azol e- 3- carboxylic acid fBl1

2,2' - Azobi si sobutyronitrile (0.35g, 2.13nmol) was added to a stirred
solution of [Al] (16g, 42.6mmol) and N-bronosuccininm de (8.35g, 46.9muol)
in tetrachhpsa®ichshuréthadah banded. Peefbirad poigurb@at@dot aseriafthaimeftod 2 hours
then cooled to roomtenperature. Saturated aqueous_sodi um et abi sul phite
sol uti on 4Boiding asthadasehigndarehanignigelly eorspyiriosiratlyr stgnlissdupkdphatien di | ut ed
wth water (1 |, .ne (4 r | ate
(2a0m 5. PTG B AREeCet, LoeB R BpRS [ LoyBhs M ol 2

sol uti on §rl&@ndo)vendfreed PosferabBin hysde datsxevagn efsécufromuNphathgpamol-idvagpor at ed i n
vacuo. The resjdue was di ssol ved jn_ et hanol (1Q%g1) aggﬂga§ﬁlution of

pot assi uropatic pebugethang latexes camalse Pe piedia ths mepsdipyov heREEseRixt ur e
heated at;, tka for 16 hours. 2M Sodi um hydroxi de solution (20m ) was
added and reflux continued for 30 mnutes. The mxture was diluted with

wat er (300m ), acidified with 2M hydrochloric acid and extracted with ethyl

acetate (2x300m). nbi ned grgani ¢ _extract r ied ove nesi um

Ui phat e SAQPITYEE § ANGUSIALE 3F (CAPBan. man gl FRTE | AF A R et hyl
acet at e t4pgdunl Yoafr etkd 00 phid WheRlthy boGRIRANE corhPfsdsiahtaliph@icmsiy®uapor at ed
in vacuo then the residue co-evaporated with toluene to renove acetic acid

and gi ve pabarrethanes syehpodvraalpR U094 . foy exaraple. dsisapreteahly addedvi @VBO- D 6)

: d 3.91 (2H 7. (2H.d), 7.23-7,37 ( - = in, (MH) +
= 372. Foérnﬁ%l{nz)f%oa 1%%41% dzﬁq%'r o‘-z%%rg%{/ve& f- rgfe?ﬁfi (?IrD %ﬁ%% Cpo- -r{l:gyz/g%net hyl -1
H- pyr azol gipBatiargeditbosat@ Chotyirdthhe; for osmiphe Mitoteet W8BE/a92.de Whitde EDAC
(386nmg, 2.00mml.) was added to a stirred solution of [Bl] (500nmg, 1.34mmol)
and HOBT {eRdemy marle 7034k ProGess ascorting dorbich HYENHWOMMPEE & B EEM3er at ur e

under ar . \; p = (4- ):z et ] ,
ool st Cahfiect n FiE holchiboii KRQRARKL L UABIRREEETE. < e
washed widnibumafromat ©d Opphuremus: [efdtabhy fpphatdbbgthe. sol uti on (3x) then with
brine, dried over magnesium sul phate, filtered and evaporated in vacuo to
give the title conpound [Cl] (655ng, 1.18mmol, 88% as a foam LCVS: RT =
3.450 min. (MH + = 555.0 The followi'ng internediates of fornmula [C] were
al so prepared from[Bl] and the respective am nes, follow ng an anal ogous
procedure to that described above: Fornula fPl 4-Acetoxy-5-(4-chl oro-phenv
p- 1- (2- chl oro- phenv p- 1H pyrazol e-3-carboxylic acid FD11 : Prepared
according to the published procedure (WD 2006035310). 1H NWVR (DVMBO-D 6) : d
2.27 (3H,s), 7.20 (2H,d), 7.44 (2H,d), 7.59 (3H, M, 7.80 (1Hd), 13.28
(1H,s,br). Formula FEI (1-(2-Chloro-phenyl V5-(4-chloro-phenv
p-3-r(R)-1-(4-trifluoronethyl-phenv p-ethyl carbanoyll -

1H pyrazol - 4-yl oxy)-acetic acid fE1l : The acid [Dl] and

(R -1-[4-(trifluoromethyl -phenyl)-ethylam ne were coupl ed according to the
procedure outlined above for the preparation of [Cl] to give

{1-(2-Chl oro- phenyl ) -5-(4-chl orophenyl ) -
3-[(R)-1-(4-trifluoronethyl-phenyl)-ethyl carbanoyl ]-1H pyrazol - 4-yl oxy}-ace
tic acid ester. LCMS: tfa20p5.mRt: 3.49min, [MH + 562.0 This ester
(156nmg, 0.28mml) was dissolved in hot nethanol. Potassium carbonate (42ng,
0.3mmol ) was added in one portion to give a clear pale-yellow solution
which was stirred for 1 hour at roomtenperature. The reaction m xture was
acidified with 1M hydrochloric acid,diluted with water and extracted tw ce
wi t h di chl oronet hane. The organi c phases were conbi ned, dried over

anhydr ous nmagnesi um sul phate, filtered and evaporated in vacuo to give the
title conpound [E1] ( 1 15ngy, 80% as a white solid LCVS: tfa20p5. mRt:
3.71 min, [MH + 520.0 [E2] and [E3] were prepared from[Dl] in a simlar
manner to [El] using the (R) or (S)-1-(4- bronophenyl)ethylam ne
respectively Conpounds of general fornula H THI N CONDOM The present
invention relates to condons conprising natural rubber and pol yurethane,
particularly thin-walled condonms and a nethod for making them The majority
of condons are made from natural rubber latex (NRL) by well known

Y o — o o o b1 - M



(measured in litres, L, or decinetres cubed, dn8) . This testing is carried
out on a nunber of condons from each batch, the nunber being determ ned by
t he bat chwei2za@/078®7t he wal | of the condomis made thi nnect/dseopmessur e
required to inflate and eventually bunst the condom decreases. As a result,
there is alower limt to the condomwall thickness that can conply with
the burst pressure requirenents of the standard. Furthernore, inflation

vol ume arfdbABM$ation pressure are linked. Apart fromthe initial stages of
inflation, the larger the inflation volunme, the larger the inflation
pressure for any condomtype. Mddulus is essentially a neasure of
stiffnessl. suchcoiimim conhpwerg mvdal rubberanépplaprefhengrpre pliabl e or el astic.

I ncreasing the nodulus (i.e. increasing the stiffness) of the condom
materi al al so increases the burst pressure when conpared to a condom nade
froma meferial Whddh 8cdofiBE (Tl WSwherkirt the nare rubifer and oolyvothame. That

is, the higher the nodulus of the condommaterial, the higher the pressure
necessar yar¢ prepant ¢s ablsedcondom at a given inflation volume. However, in

al nost all cases, increasing the condom nodul us has the additional effect
of reducing the burst volunme. Because burst pressure is related to burst
vol une, any reduehdddmaiddrditg s clyial Le 2wihith bésosihgladvaliothickpess wé debsbur st
pressure. Thus, a condom nade f£0n1a’§k§x formul ation that results in a

| ower burtben dppraady hurst aresgirn gl2boxt |- QR OhAPYE: pressure. Previous attenpts
to produce a very thin condom conplying with the burst pressure

requi rements have failed because use of materials wth a higher nodulus, in
an attenpt. to Awbmdah accurdingumelbum §twheres sher single tvepll Biskpesy inleshtheRe

requi red standards at | ow condom wall thickness, alnobst invariably causes
reduced bUF®- vol ume, which results in reduced burst pressure. Two
approaches have been tried in the past to achieve thinner condons. Firstly,
attenpts have been nade to make condons from natural rubber.|atex (NRL) but
using | es$ NRuAKon@hneﬁmmﬁngéPC@Gﬁédﬁﬁh&mK@ngédﬁﬁﬂﬂﬁ?“éWﬂgﬁﬁ?gtEave been
made to nge CﬁﬂdOﬁE fromsynthetic materials having higher tensile
properti €S ANARNRL. In the first approach (using less NRL), there is a
limt to how thin the condomwalls can be before the condons start failing

to meet the requirenents of the standards, and attenpts.to alter process
par amet er& to Aldoadertascreing tﬁrﬁﬁﬁl%‘%«aﬁ(ﬂ@“ﬁe{ﬁjw gn‘glﬂfgg‘&stg? L?Pgmfet%h%‘%s been
found that, | d fjhat the manufacturing batch pass rate is as
hi gh as ﬁ%@gngiélﬁhg&ﬁ%§ﬂ§%%§%t'pressure of each batch typically needs to
be at |east two standard devi ati ons above the m ni mumrequirenents given in

the standards. This has been found to resul.t in.a mn num om
t hi ckness’-of bAt SEYAMaBETIIBD PrAXntPCaBbyte8s ﬂﬁ?(g}ﬂb %nﬂhthﬁﬁggkness).

Usi ng t he_ secand 4 - (ASi hebhCioFabetir (a phth superior tensile
strength 0 NR 3?ﬂP@%ﬁ§§$%§§§hg%?§?@?e%?o nakgﬂ?éi%&zggdgns. However, the
synthetic materials used also tend to have higher |low strain noduli and

| oner el opgation-at-break .t han NRL and so,the fi i t hi nner
condom s%ch qu%QrB\;aé;aongﬁggg AR E rescg%g P tc’ll%}lltﬁt V?&g@eﬂhﬁ Eag(éoeng %%?Btg ?1%3 e
thinner sy4 hfe GORGHTINDRING PAF Re2(/gshr ddrybedighy).sti ffer and | ess

fl exible, ich is undesirable. As a result, these condons nmade from
synthetic materials are unsatisfactory. Recent work with high-styrene

st yrene- byt adi gn . SBR) I 19RR corpERR)angave

rei nfor ce?lr\ent %fC%P%%?%)rJ}}g%ﬁﬂéﬁggéﬂ %g\ﬁg\%%ﬁggry?%at condgms made from
NRL i ncor pigghatié pely SRR pahak@lianX- SBR suf fer from thel ower burst vol unmes
descri bed above. As a result, thin condons nmade from NRL and SBR/ X- SBR

bl ends are not predicted to neet the burst pressure requirenments of the
standards,, The P 1§ S el e eethdmicomiptiba@ugh
tensile s Q‘engf‘%%bgorlﬁ%gér%g(g?gédng*rﬁﬁ ?(’-éléR/@I;I@RL“%BI:eLndstp?%?gure 1) (lI:)orrpar ed to
NRL al oneAckilgud @-200. t he addition of X-SBR has | owered the burst vol une
and, as a consequence, the burst pressure for condons nade from X- SBR/ NRL
blends (Figure 1) is simlar to that of the unnodified fornulation (that
i's, wthoyi thg bl 2 offing1SBRIhFY GWr® Ahpredf iRl Gdddam comnpdses an

t hi cknesses. W have now found that it is possible to make NRL condons that
are si gni hlighatic pylyestérmuodnurethens ic an AmaentRIm ¢& AplTe 28mahuidne verive
accept abl e overall properties, such as, in particular, perceived stiffness,
and neet the requirenents of the standards, by bl ending a pol yurethane

| atex with natural rubber latex. The limtations described above, where

rei nforcenent |eads to higher nodul us, |ower burst volunes but no

i nprovenent in burst pressure have, surprisingly, been overcone by using
pol yuret hane as a reinforcing blend wth natural rubber in the manufacture
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but adi ene (NRL/ X- SBR) rubber condons and natural rubber/pol yurethane

(NRL/ PUL) bl end condons. The terns pol yurethane | atex and pol yuret hane

di spersi owe 20082078®ed i nt erchangeably. As used herein, trerafR@/00tt1e t erm
' pol yur et hane di spersion' includes pof2yuret hane | atexes. A significant

i nprovenent in burst pressure is obtained through the use of NRL/PUL

bl ends. W have found thaf addition, of pol yurethane (P 0 .does not

reduce t & bur’s CORAPLARSOTNG [peclaigpnb!] &Fgﬁh‘? t <o) %ﬁltcioéWH(%%S @@E@aaﬁs a

result, gﬁpﬁw&d&%@tﬁﬁ@i@aﬂ aRtdunt RbmTIQrpaetI r Wiry veldRE). have hi gher bur st
an

pressure - SBR bl ends. We have found that condons nmade from a
nat ural rubber/pol yurethane blend are superior to natural rubber |atex

condons. For ?g@ﬁgﬁgfi%&d@/ﬁffl or%rk)q A Or}%t‘ﬁﬂ@&wtﬁé pdl LAPU it hane bl end

condons Have gher’mean burst pressure than natural rubber

| at ex congign®ic RYRArbdhats pbGLrthi@b] thi cknesses approaching 40 mm (Figure
4). Condons with a single wall thickness of 55 nmor |ess are preferred.
Preferably, condons according to the invention have a single wall thickness
of Less tfjan 95 MioRuGhifine "Rl EKATES Cwheiinl GORFMCTROR chbhaLabl y 40
to 50 nm ‘éven nore pre eraB%y a single wall thickness of about 40 nm or

| ess. CongdmetidreRomphisgsdhcqpeeBB36092f greater than 1.0 kPa, preferably
greater than 1.1 kPa, nore preferably greater than 1.2 kPa are preferred.
Advant ageously, the condons have a nean burst pressure of at |east two
standar d devi & iQRsRRENE MBS0 MU EGUVhEBRNthe Poudmi ddnipiBes tandar ds.
For exanple, condons having a nean burst pressure of at |east t st andard
devi at i ongiphiiav polytebdna@ kPauretheinenim doupmpuy Bewud ephedei Werdht (BY t he
internationaﬁ standard BS EN | SO 4074: 2002 are preferred. W prefer to have
a mean de?gtbressure of about 1.2 kPa or higher, to ensure the condons

w Il be capable of passing the international standard's burst pressure

requi rements on a consistent basis. It is highly pref&rred t hat these burst
pressur esltar e Achidoredc¢ardivad oHeThad iond 4aVasTR] Be\EPFOPHOPKIESS 2Bf 35 nm
to 55 mmor | ess preferably 4 t Heghes Hwr &t 7B esmurEs, for
exanpl e f?@h%ﬁhp%gg% Vg%: ¥WE% dgogpg ov%, or 1.@HkPa orﬁgbo§g§are al so
achi evabl geijfi@y. condons thinner than about 50 nm dependi ng upon the bl end.
At pol yurethane levels of 15 or 20 parts per hundred rubber (pphr), the
burst pressure is such that condons are predicted to nmeet the requirenents
of BS EN {50 @s%%f%%géru?éthﬂletuh ek RaRBachlre 882 hQWaRRILAEE IBTX @Ondamer . Thi s
represents a significant 1 nprovenent on the thicknesses that can be
achieved with unbl ended NRL formul ati ons, which have a | ower thickness

limt of out 50 to 55 nm W have conducted trial r
formul atiBhs c&it ST & ¢pigh éﬂtwrfeé?}lé Iﬂge 8?ndg’6‘1 y u%e@%fglggﬁn gﬁg%ﬁl ﬁcegf
propertiegainfs 1ggngons nmade fromthese fornul ati ons are summarised in Figure

3 and shown graphically in Figure 4. It is apparent fromFigure 4 that
nat ural rubber/pol yuret hane bl end condons have a hi gher burst pressure than

bot h I bb I d : s REOHR |
oadi ng 1 Soel o7 saiels b RCT TR Ry, pE YRR EPOORRAE ' v

used. Prefgkably, the polyurethane is an aliphatic pol yurethane. However,
aromati c pol yurethanes may be used. Preferred pol yurethanes for use in
processes according to the invention include anionically or

non-ioni cgd | y-,st.abi || | k phat . i disngh anpiemiccal |y or
noni oni ca?(i‘y- ‘g%eagéﬁo@? t‘gf?ag a%? gw%g%%ﬁﬁi?ﬁgﬁ?}lmﬁe re]1>§<ieess{|. Pr ef etr)r ed

al i phat i cpalrpttsietla@res i ncl ude but are not linmted to, aliphatic

pol ycar bonat e pol yuret hanes, and al i phatic pol yester pol yurethanes.
Preferably, the latex is substantially solvent-free, or contains |ow | evels
of solvent; Mgl RE&L@HADLY clafle20 alRtcihSthker @@pHatiompdiNgetans dhteenis

Nmet hyl pyrrol i done. The | atex may al so, or alternatively, be substantially
free fronmonitaslyfor epn-iohigtlpfswbilised.al i phati ¢ pol ycar bonat e pol yur et hane

| atex for use according to the invention is Acralen (r) U900, which is
commercially avail able from Pol yner Lat ex GrbH, CGernmany. Any suitable

al i phat i copol ygst feoffleyscafifaneo At whergianhdaiphagdpolimethaae lapnefanr ed
pol yuret hane | atex for use according to the invention is Incorez WB35/092.

whi ch i s dipmer pobichnporataifohbiregthdneofaxn o #n r 3l iphaleo PelYFHET PODVENAR. | ncor ez
W35/ 092 k? an aliphatic polycarbonate pol yurethane | atex. However, any

sui tabl e &Fphatic pol ycarbonate pol yurethane |atex can be used. Any

sui tabl e anount of pol yurethane can be used in the condons of the
invention. We prefer condons conprising a natural rubber/polyurethane bl end
formul ati on conprising pol yurethane in an anount fromlpplir tc 50pphr
(measured as dry weight). Mirre preferably, condons conprise pol yurethane in



di aneter of the disc is neasured when the swelling equilibrates, and the
final and initial dianmeters are used to calculate a "swelling index". 4.

Fi nal adjwetznenizsosadd pol yuret hane to the fully conmpouneet/drbeno49miex and
dilute if necessary to correct dipping viscosity; add to dipping plant. W
prefer to make latex filnms by "straight dipping", that is where no

coagul ation of the latex is used (by dipping into coagul ant before the

| at ex di ppi ng).Preferably, condons nade by the process according to the

i nventi omfave, ?r&'eﬁ%lem‘ﬁﬁlnb alcPhEdMNeBRchFroteds EoMmsed gdpsing preferably 35 mm
to 55 mmor less, nore preferably 40 nmto 50 nm Any suitable polyurethane
can be usgdyurBhaefeemdedtupdIrybiree tdtarad fooringssondpnt Herdftthod according to the
invention are aiiionically or ncn-ionically stabilised aliphatic

pol yur et hane | at exes. Advant ageously, these | atexes conprise |ow | evels of
solvent, gf arg aRkyentorti@e cRiDERARIN tHelbardtadnexes palyercthuee from

N- et hyl pyrrol -idone. Aromatic pol yurethane | atexes can al so be used in the
met hod prletekded by the present invention. We prefer to add a pol yuret hane
in an anount from1l to 50 pphr, preferably an amount from5 to 20 pphr.
Where the pol yurethane conprises an aliphatic pol yester pol yurethane, such
as Acral epr) AWpPROssRtordanpkrim 2t Wisrdh dlegobbkothaddsdx ismsanfiaetbunt from
12 to 18 pphr. Alternatively, a preferred pol yurethane conprises an

al i phat i cingéigc&k BbAat% pol yuret hane, for exanple Incorez W35/ 092. Were
condons made by the process according to the invention conprise a

pol yur et hane whi ch conprises an aliphatic polycarbonate polyurethane, it is
pr ef er abl 36. add& gracassamcadingrio afy oma & clayms @pphz3 wherem the edrdoabisyas5pphr t o

7. 5pphr. | MS. 1. A condom ¢ i sing natural rubber and pol yurethane. 2

A condonﬁ%@%@ H]ﬂﬁ‘FBOEF@Fﬂﬁﬁgpa%erein the natural rubber and pol yurethane
are present as a blend. 3 . A condomaccording to claiml or 2 which has a
single wall thickness of |ess than 55 nmand a burst pressure of about 1.0
kPa or ab®le. A procassasneidingde eny eiewf dame LAite?8 Whﬁ@rfb‘i%ﬁ pelyErediang| e wal |

t hi ckness is less than 50 mm. 5 con according to claim3 or 4 which
has a bur?@IBPE@§H&5”£¥65%83PX%%?%?Béag%ggbove. 6. A condom according to
any one of claims 1 to 5 wherein the pol yurethane conprises an aliphatic

pol yur et hane. 7. A condom accor di ng to.ané one_ of cla%ns éﬁt 6 wherein the
condom codpr i shorgsessaseerdingrie apnongplohimaE3 19 MMbEisHY the 8O ﬁﬁﬁwcfﬁry

wei ght). 8 C 0 i . i cl ai m wherein the condom
conprisesw%%ﬁgﬁgggﬁgkgggﬁ&ghﬁ%ﬁ%%H%H¥§§%§%§g%ﬁg to 20 pphr (dry weight). 9.
A condom according to claim®6, 7 or 8 wherein the pol yurethane conprises an
al i phati c_pol yester pol yurethane. 10. A c ogpaccording tp claim6, 7, 8
or 9 wher%(fn t’ﬁé’r%f’sﬂ?F‘éﬂH‘&ﬁ% ARy AR §lelaim 2? g‘i’ g%}‘”?’?ﬁelﬁlh@gﬁr}&) > A condom
accor di ngefg &Eﬁai?h% Qlcok@oriiRiRE Tornlte 16 A GO EODT M hiSRE Apolshedant i

pol yest er poFy re a%e in an anount from 10 pphr to 20 pphr (dry

wei ght ) . 1&hd natwalrdblardeteor di ng to cl ai m 11 wherei n the condom conpri ses an
al i phatic polyester polyurethane in an anmount from 12 pphr to 18 pphr (dry
wei ght). 13. A condom according to claim®6, 7 or 8 wherein the pol yurethane
conpri ses3@n ahipphtatd &chaingasichenavevipediy tealifianegis strdighdippindom accor di ng
to claim 13 wherein the aliphatic pol ycarbonate pol yurethane conprises

| ncor ez VWBBoW9RY stgs of Nppiva dPmMCe prgf todatex diPRNE3 or 14 wherein the
condom conpri ses an al i phatic pol ycarbonate pol yurethane in an anmount from
5 pphr to 10 pphr (dry weight). 16. A condom according to claim 13 or 14
wherein the condom conpri ses an aliphatic pol ycarbonate pol yurethane in an
ampunt from5 phr to 7.5 pphr (dry weight). 17. Use of a pol yurethane in

t he manufacture of a natural rubber |atex condom 18. Use according to
claim17 wherein the condomis as defined in any one of clainms 1 to 16. 19.
Use according to claim17 or 18 wherein the pol yurethane is a pol yurethane
| atex. 20. Use according to claim19 wherein the polyurethane latex is an
al i phatic pol yurethane | atex. 21. Use according to claim20 wherein the

al i phatic polyurethane latex is anionically or non-ionically stabilised.

22. Use according to claim?20 or 2 1 wherein the aliphatic pol yurethane

| atex is an aliphatic polycarbonate pol yurethane |atex or an aliphatic

pol yester pol yurethane | atex.23. A process for maki ng a condom whi ch
process conprises mxing a pol yurethane and natural rubber |atex and
formng a condomtherefrom 24. A process according to claim23 wherein the
pol yuret hane is a pol yurethane | atex. 25. A process according to claim24
wherein the polyurethane latex is as defined in claim20, 2 1 or 22. 26. A
process according to any one of clains 23 to 25 wherein the condomis as
defined in any one of clainms 1 to 16. 27. A process according to any one of
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