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RECEPTCR LI GANDS OF THE PHENYL ALKYL- | M DAZOLES TYPE FlI ELD OF THE UWNQ\'
The present invention relates to phenyl-al kyl-in dazol es having val uabl e
phar macol o@ioashadpsoperti es, especially CNS activities and ackdiisds 383 nst

i nfl ammat ory di sease. Conmpounds of this invention are 15 antagonists of the
H3 receptor. BACKGROUND OF THE | NVENTI ON Eur opean Patent Application No. O
420 396 A2 (Smith Kline & French Laboratories Limted) and -
Bioorg. & Med. Chem 20 Letters) Vol. 2 No. 1 (1992), pp. 7lmmmlmmm"mm

i m dazol e derivatives having an am dine group as H3 agonists. \jan der G oot
et al. (Eur. J. Med. Chem (1992) Vol. 27, pp. 511-517) descri be
‘i sot hi ourea anal ogs of ) histam ne as potent agonists or antagonists of the
hi stam ne H3 receptor) and these isothiourea anal ogs of hi ) | ap
in part sith those of 25 the two references cited above. M\mmmu :
["Ability of H stam ne H3 Receptor Antagonists to inprove Cogniddosn and to
i ncrease Acetylcholine Release in vivo in the Rat", British Assn. for
Psychophar macol ogy, July 25-28 1993, reported in J. Psychopharmacol .

(Abstr. Book), Al7] describe the ab| | i Ly of h| stam ne H3 receptor

ant agoni sts to inprove codhgtRE OFh LIGANBS: R THEcase of
acetylcholine in vivo in "Abi Lty of the selective
Hi stam ne Hg Receptor Antagoti THoper ant ¢ prove Short-term Menory
and Revepsal Learning in the Rat", Brit. J. Pharm Suppl , 1993, 110,
Abstract 65P] present results show ng that thi 'P ram de can i nprove
shgrt-term nenory and reversal E@Qﬁ@é&ﬂlﬁs MAY 2002 WO 991 24405
PCT/ US98/ 23223 - 27h@lpra8gnt mbhﬁ@ﬁeerak@s wbﬁbﬁﬁr@ Ilﬁfldé‘fblé@%%%‘@s in the
nodul ati on of cogniti ve function. Yokoyana et al ect of thi“operam de,
a_hi stanine wuaéteephermamlagmai propesties| espedially 3 ﬁéﬁ‘déﬁs@cmk/ul sions in
m ce", Eur 3)a w

t hi oper am deg%mﬂg/ ggdm IHM]% é?lég’%%%g e%%'ﬁBOHéégOéﬁﬁ;cg{nvu?'g?"ogr}gand

rai sed tibe eamsiagoacsieoiittse g rebepinol d) and go on to suggest that these and
ot her findings support the hypothesis that the central histam nergic system
is involved in the inhibition of seizures. International Patent Publication

No. W9301812-Al (SmthKli m@egﬁmﬂ_@):mgqmvmmhp use of S-[3 10
(4(5)-im dazol yl )E@?pyl )i sofhiourea as a hi stam ne H3 ant agoni st,

especial |y for trEsrepepebgienti Arpligasondée.s0 480@96M3K8mm'<bnﬂﬁsease and
age-rel ated pRIpY lrstg&%'fi(?tn?sn rmlt%rcﬁ'drfa‘ﬁ egéet a[IE,)réﬂgcy SRR BHam, H3

receptor antagonis initres 1'n an di'ng assay and
pot enci @9 i nLetterd, Mait 2d¥ral 1 [—‘(Bgﬁe)cyaptb'f 7@0@@%‘0}9 icedazdlddedvativeser of 15

i m dazol yl al Q | al bpnded to a
guani di ne grﬁ%\[’)‘,ng aﬂng{@ eg} %ggmsgg ﬁl,?% ﬂ ug#Pékﬁﬁl‘gam de and
urea), and cMEAIGhémesEOd \tdsu Qpeppnsde«sﬂzwescmbe ado)hubui’étwahal@tg@mfne
A e e Ty T
H3-recept or sank rlh&% léﬂtﬁhgg%ﬁ‘én péf%lssta‘ﬁ‘ﬁﬁe overiapan barRih RESe of

W ey-Liss, New Yo review a variety of syntﬁetlc H3
recept o2%nt H’c;ﬁ)hfvcsreferamesl_mmtp abovg.. Claphain ef aha[‘\‘ﬁ%blhl&fof rhhdtalhlaedﬂ@essar y )
structural regui rg g éa an H3 rece&tor ant 85/ 14 [ cl ai ns
H3 receptor C&B fHi‘ap 98f1'stt?|é° {/BPHRYE P@,‘P&'PH] mc N 25
\Mlllgl ei) n g I s Regdad #Hlvivboim the-REY NBYitish ASs&:Go)} Psbs&cspr@@-riﬁlab’ro UBty ,

be the sane 3&0%5 ﬁ?@?empmmt%éz’%’%gwghﬁm%‘?’ éﬁi’ﬁﬁr 8°§)L1(ﬁi'7érqﬁ§5§b?n t%e
mol ecul e of twy BBliRy bf htemiR! FIStrBEepto? Bntagonists to improve cognition and

30 toincrease release of acetyicholine in vivo in the rat. Clapham et al.

[*Ability of the selective Histamine H3 Receptor Antagonist Thioperamide
to improve Short-term Memory and Reversal Learning in the Rat”, Brit. J.
Pharm. Suppl., 1993, 110, Abstract 65P] present results showing that

thioperamide can improve short-term memory and reversal learning in the



WO 991 24405 PCT/ USf 8123223 2~~2 -3 hydrogen, and Iovver al kyl, aryl,
cycl oal kyl , heterocyclic and heterocycl o al kyl groups and groups of]StMHZUUZ

,formJIa (CHR2 where Gis selected from CO2R3, SR3,
NR3R4, het&'r(b%?y’y‘l% and phenyl, which phenyl is opti onal Iy suggﬁﬁﬁ%sgsggy
hal ogen, | ower al koxy or 5 pol yhal ol oweraal kyl, and y is an integer froml

to 3; R2 is selected from hydrogen and hal ogen atons, and al kyl, al kenyl,

al kynyl and &t dha!ahpli@dte the HhvINRSMe A6l 195 PeutspOfs infhefrabtulatiofsd, SR3 and
NR3R4; R3 and R4 are independently selected from hydrogen, and |ower ) 10

al kyl and cyéprgaitiglfugetiarpsYokeyapa i@l Fﬁzﬁﬁefé@m@ppmm'd@hé higagileni ng
nitrogen at Oﬁ%t egfp?&”%rﬂagéﬁg{ 36ne€\ ir%"ﬁ}ﬂuﬁe@ S6hviidiBn8 ‘ﬁ%éé'n g onms that

can be subst groups; Wth the proviso
t hat, when y J Pharaato vel. Q%U%B) op. N%m]tepMMMpmmde R4 is

hydrogen 15 t he CH2) n- A- at the 3-.0r 4-positipn, and the

group R2 §s &€ é?##&? ‘}(éw&#‘%’f‘cﬂﬁeam age ‘?frﬁoélyé‘ SIPh G 1rafs§c§th €and n is 0

or an integere|ddtRiBohvulive tmést@mehaﬁar@@ecsﬁ t&@u%?’eé!%@@&@@b%rﬁ?bﬂ\e@ddl tion

salt thereof; 20 or a pharnaceuti cal g accept e salt thereof with a base
a

V\/ne][l |G:= s cofindingscsupnatythe hypatbesisit tftbnerﬁemr@ﬂ BistamingIgicossdemds ar e

ST er oy naud SNEd it e piffflog 8F S8letled, TirfeiatBHa Parif PEAKERSN No. |
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allergic (?Ih ﬁh@ @gﬁcaylyr' ﬁgﬁ'ﬁﬁﬁ{'ﬁ’@ﬁ% $> &t '%gi'{"g gﬁ %@lo tne H1 receptor]

ant agoni st ar@patidllgdst treBnd cobAMNBRIISEIJBRE &R OAlzmtmgoﬁldséeasbnawd ew of
the art's interest in conpounds which affect t receptors, novel

conpounds haAdfgredesdoaMy dppaimept. oﬁchbck%c%pﬁ‘ofr‘%‘%hh'ét%ﬁmé Wel come

contribution dr 0 3 MAY
2002 . WO 99Iré§%®§?5%ﬁ%g§}§3§@%ﬁ§éﬁ@ﬁnm%ﬁéﬁ%ﬁ% Htﬂlﬁélrrl] ésgary—e\a“ di ng novel

conpounds ha\p'cmg\dnBs&tmt\ﬁgﬁmhcatomHSVﬂebypt@W]G'esEhEeId\MENIBbﬂNf5 It has
now been found that nenbers of a narrow gﬁoup of conpounds falling within

the scoptd of ‘WWWQM?CBWPOHB?SWPN 'IW%%%‘&’H“&@(QWHB%P@”&PQ to
particul arly §§¥5N|%|r?€‘§ &L&g%nveétaagk 9%%@8 MABGRG tRdandide,

conpounds ar t he fornmulFa ~ or ahg arnmaceuti cal l'y
accept abl e a@ingl wiedi) Ia@d\ conipare thess tﬂath@neh@ﬁn@iﬁf Levrstetalolrdhet her eof ) ,

wherein: A 1 $isibhin M SR dtor: ~Algrgt 17 d¥eidPing Hao GRide Prgr. Drug

Res. (1992) vol. 39, pp. 127-165] and Lipp et al. [“Pharmacochemistry of

20 Ha-receptors” in The Histamine Receptor, eds.. Schwartz and Haas,
Wiley-Liss, New York (1992), pp. 57-72] review a variety of synthetic H3
receptor antagonists, and Lipp et al. (ibid.) have defined the necessary
structural requirements for an Hz receptor antagonist.

WO 95/14007 claims Hg receptor antagonists of the formuia
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25
wherein

A is selected from —O-CO-NR1-, ~O-CO~, -NR1-CO-NR1-,
-NR1-CO-, -NR1~, ~O—, -CO-NR'-, -CO-0~, and —C(:NR1)-NR1-;
the groups R?, which may be the same or different when there are two or
30 three such groups in the molecule of formula |, are selected from



4 -~
(CH2)mmis 0, 1 or 2 1aRisthe group R1 Ra R3 whetein at |east two of
Rl, R2 , R3 and R4 are hydrogen and the two others are independently

skl ected fromH, halogen (e.g., Br, I, F, or Cl), CH3, CF3, OCI;ISM&]%%ZM
CN; and 20W@i9%934406e provi so, that when A is -CHZ-O CO N4 arftf 82883 and
R4 are all hydrogen, then R2 can not be 4£]1. A further feature of the

invention is pharmaceutical conpositions ' containing as active ingredient

a conpound of r in a r rLaut onmer)
toget her wit hhjg?gﬂéﬁ’ngﬁ%ﬁqvglecaﬁkgsgg’a{‘rEri\?c\e{(?alg ’Eéféalr%?}é(ﬂ{caﬁﬁu%? LegP celélt ures of
t he inventi oralkylggroapsoatsd §roups efaherigrnalibe{Qk2)yt Gowhexa@ iseseletteas)

i nfl ammati on, cardi ovascul ar di sease i ...., 0 3 MAY 2002

, _hypot ensi gn, ,
WO 99/ 24A05 HEMGE0sR309R°, COMRSRE, r§8@uN§1%Ho“'n astarpany anephesy!,

gl aucoma) - -i . &,.. d_of ' W) r epi ng

di sorders (e.@h'?h%ﬂﬁmgsnﬁﬁé?ﬂl%wen#o eFld(:tg(? b&?ﬁ:’é erf)’g?%}ngmg?xéé%fessness,
such as i Bsompulghalotbvesratkgl aofd ¥ iealdintegactromst &0 8 of hyper and hypo
notility and acidic,_secretion of the gastro5 intesti-nal tract, disturbances

of the central nerRBig selpstashiromydragen ppgdiaieaer ptgmssangaliybnt r al
t f | itati dd i d oth
rorvots oy o LB ORTPLS1 B0, RSO ARALDED 08Tl

conpri si ng acgrpgiaﬁhe,gheglian ef fective amount of a conpound of Forrmula | (or
salt or solvate or 10 tautoner thereof) to a patient in need of such

treat ment. Anot herRBemiduRe avé indeépendevityselzcted franmhytadehoantriewer ng
i nfl ammati on, which conprises adm ni s%eri ng to a patient suffering from
i nfyl anmad Pon alkylandeyeloalkyhaiowpsoer B c’ﬂcb\ﬁ’p%ﬁmg%hef withihg interygniadsal t

sol vate or t ayhgHER AT G lorhPa LafifhictYind BoRafing's B Ral8AALIRAS - 15

Anot her feature s rnvention Is a net reating allergy, which
conpri ses adrthat saremenguhstitutegdavitreane sutwelower alkghgrupsr gy an -. effective

amount of a conpound_ of formula | (or a salt, solv r_4au r, t hereof)
to a patient in neé’(ﬂ'ﬂbfh%ﬁa’{'scort@éf’g@ﬁn yﬁnb?ﬁ@r@?f%éﬁﬁ' %F?) Of ﬁ%s%%venti on
is a method fiaL tl B, 1B %,s,qa?é;ﬁy%ggg. the G-tract, which conprises

adm nistering to a patient suf rom a disease of the G-tract an

ef fecti vesamunt ofheageppq@Mb)pfALRT fbethle Z-adr £ po8ition, aal\aE greup RRUt oner
thereof) to a patient in need of such treatnent. Another feature of this -

i nvention is i atéyolee gpsitieBat i ng car di ovascul ar di sease, which conpri ses
admnistering to a,.rpigtérpme%éJ%He{Oi@gT{drom cardi ovascul ar di sease an
nd of ’

effective anount of a conpo formula | (or a salt, solvate or tautomner
thereof) to a patieng Oior ancietegsr feame i tor&eat nent. Anot her feature of this

invention is a net r Lreat ' +the tral. nervous
system which corrp??gé;sh%ﬁ ag%ﬁu%%\%t%ércfe:?gé @%r&;&%;g? P'é'tr?B ssaﬁfﬂmgrr?%fg from
di st ur baBOes of t her agitaradaceaticalysacoeptabie aalt dhérof iwith abasetwiodn & is

conmpound of f@@mﬂ;Ellglﬂblﬁﬁ{gr%gﬁéhe_r%qlo}/rﬁttﬁer%%f.t autoner thereof ) to a

pajient in ne
The compounds are useful for treating various disorders, in
particular such caused by allergy-induced responses.
US Application Serial. No. 08/689951 filed August 16, 1996 and
25 U.S. Application Serial No. 08/909319 filed August 14, 1997 disciose
compositions for the treatment of the symptoms of allergic rhinitis using a

combination of at least one histamine H; receptor antagonist and at least
one histamine H; receptor antagonist.
in view of the art's interest in compounds which affect the Ha
30  receptors, novel compounds having antagonist activity on Ha receptors

would be a welcome contribution to the art. This invention provides just
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0 3 MAY 2002 WO 991 24405 PCT/ US98/ 23223 -s_ The invention also i ngl3ulqmﬂgezhe
aspect of using the clainmed conpounds in conbination with a histamne H,
recept or ist for treatment of allergy-induced airway . er

ai rway) r@g%gﬂ@@é? 5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON ‘#f?g.ﬂgsg%%bgﬁds of
the invention are basic and form pharmacgutically acceptable salts with
organi c and inorganic acids. Exanples of suitable acids for such salt
formation areubkH esMiridutien tﬁ}lbqudiﬁgi nder BbMpoandatriviry Hai dritagonigxal i c,

mal onic, salicylic) malic, fumaric, 10 succinic, ascorbic, nalefic,

met hanesul f o@cHvidhd ot her mineral and carboxylic acids well known to those
skilled in the art. The salts are prepared by contacting the free base form:
with a sufficient amount of the desired acid to produce a salt in the
conventional manner. The freSUMARYIORE Tidky INMENEH{BNer at ed by treating the

salt with.a suita di lute 15,aqueous basge solution such as dilute aqueous -
sodi um hydr oxi de, HL@?%QQWUW%?‘B@’Y@?‘@? "%ﬁmsﬁfsaOfaﬁ]HaEer FAYUR Yar bonat e. The
free base focampbrddy fallimgnivithil the @RobessfoVd D8/13B07 HAMMBE spsHiady i n
certain physical Bropertles, such as solubility in polar solvents, but the

salts are ot Kes@ribeddhereimpsnpariculaidy acivwe ABdpYY Ngluabie base forms for
urposes 20 @ IS\ t :The . # i in
Ensgl vat ed ag)hva\lgﬂaﬁglsdas{ﬁ'\?e{?gﬁn%%f ns) | ﬁ@?’g’gﬂnﬂé Eﬁéﬂbg € or nsf%meﬁga ,

hem - hydrate. In general, ) the sglwsfed/F5F ,Av\vith pharmaceutical ly
accept abl e sol vents such as €t (e d theg | ke are equivalent to
the unsol vated fornms for 25pNrposes of nvention.” Numerous chemi cal

;
substances are known to have hl\&am' ne HL receptor antagonist activity. )
Many useful conpounds can. be classified a hanol am nes, ethyl enedi am nes,
Kyt am Hos, SERERBRRTass sy 2R plabiciArtbadaliRl salrrmanat bRt or

ant agoni st s ijAGlomses th@é&g%hggw mtation: astem zol e, azatadine,

azel astine, acrivastine, bronphenir am ne, cetirizine, chiorpheniram ne,

cl emastine, cycli i ie)CHalNit£s®rNEy; -Shia-Ghef-Adl-ren-CHeGiHadx@riHe,

descar boet ho Z)ll-Pr atadi ne (al so known as SCH 34117), di phenhydram ne,

doxyl am ne, di me?t)ﬁ’i 'ndene, ebasti ne, 0 3 MAY 2002 WD 99J24405

PCT/ US98J23223 _7 mps0astoree, efletirizine) fexofenadine, hydroxyzine,
ketotifen) |orat adéne | evocabastine, m zol astine, nequitazine, manserin,
nober astifie, necliZithEe BQRst eri zoi e, pi cumast, pyrilanine, pronethazine,
terfenadi ne, tripelennam ne, tenelastine, 47inmeprazine and triprolidine. 5
O her conpounds can readily be evaluated tp determ ne activity at Hl
receptors by known nethods) including spee\fic blockade of the contractile
response to histam ne of isolated geh§ g—ig2um See for exanple,

W98/ 06394 publ i shed February 19, 1998\ Fo¥ exanpl e, the H3 antagoni sts of
this invention can be conbined 10 with nﬂ?/ ant agoni st selected from
astem zol e, azatadine, azel astine, bronh ram ne, cetirizine,

chl or pheni ram ne, cl emastine, carehastj ne, _descarboet hoxyl orat adi ne {al so
known as SCHYagrej) at tﬁaﬁhyﬁwaPanﬁ%e,sﬂddm@Rgrﬁrﬁ@ydei @he bxe PERIGi ne,

|oratadine, fauqgabashide SZelAMAMGy AREAShIEIZOBET 1 of 4] adi ne. 15

Al so, for exanple, antagoni s I'oh’ tan beé cottbi ned
with an Hl anCRgOOCH; BCEsbeCNrang azatadi ne, bronphen iramn ne,
cetirizine, chlorpheniram ne, carebastine, descarboethoxy |oratadine (also
known as28CH 34117)withlthehprawsh, dhatneher Baist-Oey-Or@0sNEh athidnB, Rdaaddtt ne,

or norastem zole. 20 Representative conbinations include: the H3
ant agoni sts odretali bydrogen, then R2 can not be Cl.

S’

A further feature of the invention is pharmaceutical compositions
containing as active ingredient a compound of the formula 1 defined
above (or salt, or solvate or tautomer) together with a pharmaceutical

25  carrier or excipient.

Further features of the invention are methods for treating allergy,

(for example asthma), inflammation, cardiovascular disease, hypotension,



invention with |oratadine, H3 antagonists of this invéntion with

descar boet hoxyl or at adi ne, H3 antagoni sts of this invention with 03 MAY 2002
f exof enadi ne, and H3 antagonists of this invention with cetirizine.

Preferabl ywesosm@end 8 is used in the nmethods of this inventipgrusgsritbose
skilled in the art will know that the term "upper airway" neans the upper
respiratory system-i.e., the nose, thro&- and associated structures. This
i nvention includes conpounds wherein wherein at least two of Rl, R2 , R3
and R4 are hy@issfbinteaeguiaiepressuist (sech ay glaupomigeniiend pedird ef lwasingt r om
H F d, ga?@ n [

corrpounds mhepéﬁgﬁégka I eag?%le% r%'d,ls ér’s (%353?1‘88% ﬁ@ahgéﬁgﬁ‘c&d t he
two ot hers armar€blepsyCardl Ma¥pRE3heyE) ﬁﬁith&@i‘son&wi@)ﬁ:‘ld:Mﬂ@ Glhtiract,

i nvention furth i hcl udes oun wher ei n, at 1, R, R3
and R4 are hyﬁPgetfe P rz-méfﬁ% cﬂﬁ' yaqd cigic sﬁﬁrc? 'Rn ﬁﬁ- CO- NH-.
Represent gt i vené‘smawads d?étuﬂfa-hdésvcﬁﬁhe@éntrﬁphyﬁl@usﬁs@em HNSO anll ~ |
CH2-NH- CO- NH 1 /| CF3 HN ~ N ~ | ~---~ CH2

/ CH3 HN ~ N nynerep@vn&p@bemrﬁr%wmsystem éormxam%mgﬂatwma@dm CO- NH
¢ 1,702 | o AR NS b Eh A Aar 02 O N s
CH2- NH- CO- N 7sathzophrenia, obesity and migraine) comprising administering an

effective amount of a compound of Formula I (or salt or solvate or

10 tautomer thereof) to a patient in need of such treatment.

Another feature of this invention is a method for treating
inflammation, which comprises administering to a patient suffering from
inflammation an effective amount of a compound of formula I (or a salt,
solvate or tautomer thereof) to a patient in need of such treatment.

15 Another feature of this invention is a method for treating allergy,
which comprises administering to a patient suffering from allergy an
effective amount of a compound of formula I (or a salt, solvate or tautomer
thereof) to a patient in need of such treatment.

Another feature of this invention is a method for treating diseases of

20  the Gl-tract, which comprises administering to a patient suffering from a
disease of the Gl-tract an effective amount of a compound of formula | (or
a salt, solvate or tautomer thereof) to a patient in need of such treatment.

Another feature of this invention is a method for treating
cardiovascular disease, which comprises administering to a patient

25  suffering from cardiovascular disease an effective amount of a compound
of formula I (or a salt, solvate or tautomer thereof) to a patient in need of
such treatment.

Another feature of this invention is a method for treating
disturbances of the central nervous system, which comprises

30 administering to a patient suffering from disturbances of the central
nervous system an effective amount of a compound of formula I (or a salt,

solvate or tautomer thereof ) to a patient in need of such treatment.



~CH2 / HN~ N~ 1 CH2-NHCONH a C C ~CH2 / HN ~\N'~ ~ CH2- NH CO-INiHMAY 2807
~CH2./ HNWN ~ | CH2-NH-CONH C 10 ¢ ~CH2 / HN ~ N ~ | CH2-NH CO-NH OCF 11
~ 310 a0 3 MAY 2002 WO 99/24405 -10 PCT/ US98/ 23223 CF3 ~@§m§3zgﬂa~ N
~ | CH2-OWOMBH4Y O ~CH2 / HN -~ N ~ ~ CH2-O-CO-NH a 13 /FET HN
~N~1 CH2-OCONH 14 CH3 CN ~CH2 / HN-N ~ ~ CH2-OCONH i~ O ~CH2 /
HN ~~"N ~ ~ CH2-O-CO-NH 1fi 10 oCH3 ~CH2 / HN ~ N ~ J--CH2-O-CO-NH a 17

.-y, WO 99124405 - YheliAvemidiAlstIA8L483 2e ashBet of dsingithe Tldned~ C
H2-O-CO-N H 18 CF3

compounds in combination with a histamine H, receptor antagonist for
treatment of allergy-induced airway (e.g., upper airway) responses.

5 DETAILED DESCRIPTION OF THE INVENTION

The compounds of the invention are basic and form
pharmaceutically acceptable salts with organic and inorganic acids.
Examples of suitable acids for such salt formation are hydrochloric,
sulfuric, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic, fumaric,

10  succinic, ascorbic, maleic, methanesulfonic and other mineral and
carboxylic acids well known to those skilled in the art. The salts are )
prepared by contacting the free base form with a sufficient amount of the
desired acid to produce a salt in the conventional manner. The free base
forms may be regenerated by treating the salt with a suitable dilute

15  aqueous base solution such as dilute aqueous sodium hydroxide,
potassium carbonate, ammonia and sodium bicarbonate. The free base
forms differ from their corresponding salt forms somewhat in certain
physical propenties, such as solubility in polar solvents, but the salts are
otherwise equivalent to their corresponding free base forms for purposes

20  of this invention.

The compounds of Formula I can exist in unsolvated as well as
solvated forms, including hydrated forms, e.g., hemi-hydrate. In general,
the solvated forms, with pharmaceutically acceptable solvents such as
water, ethanol and the like are equivalent to the unsolvated forms for

25 purposes of the invention.

Numerous chemical substances are known to have histamine H;

receptor antagonist activity. Many useful compounds can be classified as
ethanolamines, ethylenediamines, alkylamines, phenothiazines or
piperidines. Representative H, receptor antagonists include, without

30 limitation: astemizole, azatadine, azelastine, acrivastine, bromphenir-
amine, cetirizine, chlorpheniramine, clemastine, cyclizine, carebastine,
cyproheptadine, carbinoxamine, descarboethoxyloratadine (also known
as SCH-34117), diphenhydramine, doxylamine, dimethindene, ebastine,



~CH2 / HN~N~1 CH-OGCONHI19 F~CH2 / C HN ~N ~ | CH2-O CO NH 20
a. .,/ veH2/ OHNN~~~N21 H~CH2 / OHNN~~~ N~ ~ C 22 I—b~%éﬂ
OHN-N ~-1 ~ NC 23 H; and ~CH2 / OHN-N ~ ~ ~N'~ Cl 24 H Preferab §/) K2
conpound iwooenpmend 8 (see Exanple 3 below). Q ~ MAY 2002 PAQX/3sIsmRY222002
WO 991 24405 PCT/ US98/ 23223 - 12 PROCESSES, FOR PREPARI NG THE COVPOUNDS
Conpounds of the fornula | can be preparfd by a process in which the

|'eft-hand part . of the .ecul e, represent ed 25 PgN=N..5 i§ coupled to a
compound.pr oFPITARen SRR Xoeadias Y Arbs aner R Jo B hFoup R
Those ski | | eqevdtadatinb! nitkdlhsimd! Rehat&zih8amiditsdrin robedtire, sui t abl e
protecting group, (e.g., trityl) abbreviated "Tr"). Specific exanples of

processes fo@@ﬂ@"’pﬁ:é}ﬁﬁéﬁr@ﬁo . PigHmasto Ry Hamegef qufﬁﬁ\lhaifﬁ‘@r ocess 1 For
the preparat y9fe diﬁe??‘éﬁ@?&'ﬁ'ﬁaﬁfné, hém%%ﬁwe?tﬂim@gﬁézﬁiﬂg‘q fﬁfil tgigréﬁd?né} CO- NH-,

.reaction of a hydroxy npound w th an | socyanat RNCO PgN , N ~

~ CH20H | veéthercbthpouhdsRgN-feadily beHevdlugiedNb-detéhaineyaltivity at ¢tfyjpound can
be prepared by reaction of a compound of the 15 fornula 28 (wherein Y is

CHO) 28 PgN-Keoemiprs by knpwn metheds dnelydingesnecific: hlogkade pAthe contractiltm
or eparati on 7ot HRARERYERpEaS ot plrifurt, S Ra i %e i)
reacti on of AMOSE/OE3LH ppblisttedVFebruamy i199d@a8at e:
For example, the Hy antagonists of this invention can be combined
) 10  with an Hy antagonist selected from astemizole, azatadine, azelastine,

brompheniramine, cetirizine, chlorpheniramine, clemastine, carebastine,
descarboethoxyloratadine {also known as SCH-34117), diphen-
hydramine, doxylamine, ebastine, fexofenadine, loratadine,
levocabastine, mizolastine, norastemizole, or terfenadine.

15 Also, for example, the Hy antagonists of this invention can be
combined with an Hy antagonist selected from, azatadine, bromphen-

iramine, cetirizine, chlorpheniramine, carebastine, descarboethoxy-
loratadine (also known as SCH-34117), diphenhydramine, ebastine,
fexofenadine, loratadine, or norastemizole.

20 Representative combinations include: the Hy antagonists of this
invention with loratadine, Hy antagonists of this invention with
descarboethoxyloratadine, Hz antagonists of this invention with

fexofenadine, and Hy antagonists of this invention with cetirizine.

Preferably, compound 8 is used in the methods of this invention.

25 Those skilled in the art will know that the term “upper airway”
means the upper respiratory system--i.e,, the nose, throat, and associated
structures.

This invention includes compounds wherein wherein at least two of
R1, R2, R3 and R4 are hydrogen and the two others are independently
30 selected from H, F, Cl, CH3, CF3, OCH3, OCF3 or CN.
This invention also includes compounds wherein at least two of R1,

R2, R3 and R4 are hydrogen and the two others are Cl.



0 3 MAY 2002 WD 991 24405 413 PCT/ US98/ 23223 CH2 / 29 RNCO PgN~N ~ CH2NH2
Sol vent ~CH2 30 PgN~N ~ CHZ- NH-CO-NH R The anmi no conpound can be pr[ébMAWﬂuz
for exanpl e by reduction of a conpound of the formula 28 wherein Y is CN
with a hyoWwbD®812448duci ng agent such as |ithium al um num hydr iP§E/USI8/23323
catal ytic hydrogenation 5 with e.g. Raneyg nickel or palladiumon carbon.
Process 3 For the preparation of a conmpound of the fornula I wherein Ais

preferably one of dRs IyeRPt tA8a neRAeR3 o Anhel Sl &I = 1y
~ N ~ | CH2CHR@RRALESO R4S ydhBgdn 440 S twdlotheks GHECHRrOANE ((CH2) m R

10 (wherein R6 s a tower al kyl "group, e.g., nethyl or ethyl). PREPARATI ON
OF STARTI NG MGHRMHCAONNH-NTERVEDI ATES Starting materials for processes 1,

Cepresent S a oS AHISPHATE PATHEIE. G SIER FEBM, 7L o 1
a first step conpoun S pLepared: 0 3 MAY 2002 WO 99l 24405 ~M OHC
PgN\/ N + \ 33 34 2C12, OHO to

-14 PCT/ US98123223 THF =R
anbient _ te at ung PgN~N Y T n ani c t, Oto
Sg# and Al BNy an |§Hﬁt N&i;{% B“’go vends for MgX

reflux; then
(X=Br or I), Y stands for CN or CH(OR)2)1TCDI stands fQ&
t hi ocar borgy| di i m dazol e, and Al BN stands for azoisobutylnitrile. %H?

process 1, Y is preferably -CH20H. In a first step an al dehyde 5 is forrred:

10 Acid, '-1 ' ~ Acetone/water -1 PgN\~N \ OR ~ PgMN ~N
CH,
o€ CFs
N CH,-NH-CO-NH
2 CFs.
CHj
CH,- NH CO- NH—Q
CHj.
10
Cl ;
N \©~0H2 NH-CO- NH——Q_CI
CF,
N \©—CH2 NH CO- NH—@
15



28A ~ or THF/water 36 C H O ORS wherein R is a t ower: al kyl group, e.g.,
met hyl or ethyl. The al dehyde 36 is then converted into a starting cﬂ)ﬁ’mmqg{]z
for process 1 as described above. For process 2, Y is preferably -CH2 . NH2
which is oboadeweds by reduction of the compound 28 wherein Y PETON98I23223,
conpound 28B LAH. THF P N N w PgN ~ N ~~-CH2NH2 CN 28B 29 For conpounds
wherein Y is -CH2CH2CO2R6, the startlnggrraterlal 15 is the acetal which can
be converted as above to the correspondi ng al dehyde. The al dehyde is then
reacted with the indazole oganonetallic reagent and the resulting al cohol
reduced. The unsatur§§g conpound i s then reduced to - CH2CH2- CO?R6: -
WO 991 24405 - 15 ars ORS CO Rs Dilute Acid Oje CORSs RO~ T 2 -
~ X37~3?_’ Pg / CQ OH\39 ~ ~ ( CO2Rs
PgN~N 40 The Hi¥sypt TRy pound f or
process 3. Those Skl lled in the art w I I7appre0| ate t hy e conpound 37
can be prepared by treating ORS SRO CHO 5 41 with a phosphorous ylide such
as that generated from (Et0) 2POCH2C02Rs/ NaN( Si Me3) 2. The | A step is
nostly the deprotection of any protecting groups. This can ;acconpl i shed
by several nethods well known in the art. The 10 protecting group is
preferably one that can be renoved by hydrol ysis or hydrogenolysis; it can
for exanple be a trityl group (C6H5)3C, which is preferablg) renmoved by
hydrol ysis in an aqug}q% orggqi ¢ solvent. The hydrolysis cgn for exanple be
e

effected by W m @‘ in an aqueous water - +pl e organic
sol vent such a lgwer all | 15 t hang at hanol . O her
prgtecting g psA ' Nat can Bg @ﬁm?\ﬁﬁglpb/- o@ al) include
t- 0

u-OCO [often abbreviated to t-BOC] (&hich can be ra d wth acid, or
wi th hydrazi ne, anmmoni a and a | ower al kanol, e.g., nethanol| or ethanol),
and (2-triloweral kyl silyl) ethoxynethyl groups, especially 3Si (CH2) 20CH2-
[often abbreviated to --' 0 3 MAY 2002 20 SEM (which can renoved with
acid or fduoride ion). WO 99/ 24405 -16

.CH;
HN._N \©—CH2-NH-CO-NH
9

Cl

Z

CH,- NH CO-NH cl

<\

Cl

\©—0H2 NH CO-NH OCF,

&

10



-
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0 3 MAY 2002 PCT/ US98/ 23223 Conpounds useful in this invention are 03 MAY200?
exenplified by the foll ow ng exanples, which should not be construed to
Iimt the scope of the disclosure. 5 Exanple 1 Step 1 C~ N "ok Cl
TrN-N T, WP¥H0%% NN 1, ON~ QO 41 42 O\~ _ A sol uti on(;ogfﬁ‘t’%g’zﬁzéohol
41 (0.3 gm 0.7 mol s) and the isocyanat@-(0.16 gm 0.84 mmls} in dry THF
(10 M) were stirred under a nitrogen 10 at nosphere at 22C for 2 hr. The
reaction was concentrated under reduced pressure, dilutedcm th nmethylene
chloride (50 m) andgshed with brine. The organic |ayer wis separ at ed,
dried (Na2804) =d \2#Ad spncent rat ed under reduged—Rressure. The
resi due was ified on a Col umm 11hexanee etate) to yield
the product s, white $§_setid Cbly4 42 3N HO  HN-N |
/ ON~C MO 3p,o|, HCl Cl Corrpomd42(04 ‘ 65 mmols) in 3N
HCl in nethanol (40 m) 20 was heated to 60C under a nitrogen atnosphere
for 2 hr. The reaction was cooled to 22C and concentrated under reduced
pressure. The residue was dissolved in nmethanol (30 m}, neutralized with
concentrated amoni um hydroxi de, and reconcentrated. The Cési due was
purified onaflash@H 3}Q% et hanol sat urat ed W|tha

net hyl ene 5 25 ride G y| d the product. This np was treated
wi th 3N HCl to forn t heg| HC E@e@ 7 fasavvhite
powder after rati on SRder reg 5@ \ ' Mass
spec: (FAB) 376 (I\/H—i) 0 3 MAY 7002 WO 24405 P B/ 23223 . 17 _ Stea
1 TrN~-N | , NH2 43 Exanple 2 NCOCI 1 THF TrN~ NI / NN44 01 'Cl 5 A

solution of the amine 43 (0.32 gm 0.75 nmml) in dry THF (4 ml) was added '!
dropwi se to a sol utie;_#of the isocyanate (0.14 gm 0.94 mmol) in THF ( 3
m ) under a nibr_o_a_gn rosplere at 22C. Additional THE_(3 ml S used to
rinse the flask and syringg 2 hr. TLC(5%rret sal ated with
anmoni a in meiNyl g chl or '

am ne. The react™on was conce trated und?ﬁ reduced PrR}ssupe
a Flash gplum (120 gmsilica gel; 2.5% methanol satur3 @nnnnla in
met hyl ene chloride) to yield a mhlte foam (0.22 gnm). The mixed fractions
were repurified using the sane conditions to yield additional product (0.14

gm total yield = 82%: I\/ass 15 spec (FAB) = 583 {Mtl ). ~ 2 44 3N HC
HN~ N~/ NN) MOHSJA I HC1L Cl In a manner simlar t hat descri bed
for Exanple 1, Step- 28 peund 44, from Step 1, gm 0.52 mol s)
was converted t/o TN rodu (0.052 gm 279%: Mass (Cl) =216 (7%,
188 (35%, 1HN@JN 154 CH,- O CO NH

&y

@CHQ-O co- NH—@

OCH

\G_-
CH —O CO NH

10

&y



Q ~ MAY 2002 WO 99l 24405”\Step 1 -18 Exanple 3 Tr Tr NN ,N1T OH N | ZCR/-'I

~~ ~\ [/ | 45 46 CN NHZ 5 10 15 PCT/ US98/ 23223 To a 1 L Parr flask AY 2002
containing 5.2 g of Raney nickel (washed with ethanol (4 x 10 nlL)) was

added 400 wb 9f244ds3 sat. net hanol and 9.8 g of hydroxy nitriRGI/U$As2a2Ad 45
(22.2 mol ), and the m xture was hydrogﬁqat ed at 45 psi H2 for 8 h. The
reaction mxture was filtered and concéent'rated. The product was purified by
flash colum (silica gel) eIutlng with 20:1:0.1 to 10:1:0.1

CH2C12- MeOH NI_BN%% 6 g of desired product 48 (17 2 |, 77 %
yield). 1 H-N 0D) 7. (20H, n') . ﬁg H s),

5.78 (1 H, s)|-|ﬁnd MN82 (2H 8%@ ~ \ 47 46 NH2
NHO _NHCL CL A 0 3 MaY D W mﬁé : 73 -19 To a
sol ution of conpound 46 (7.65 g, 17.2 —F CRY L) was

added a solution of 3,5-dichlorophenyl isocyanate (3.27 g, 17.4 nmmol)

di ssolved in THF (50 nL). The reaction mxture was left stirring over night
and concentrated to g‘ld-\{le cl ean crude product 47 as a 5 white foam The
crude product was u PN g~Qext step without further purification. 1H
-NVMR (CD30D and A\DVSO) 7 b (22H, m), 7.08 (1 H,
5.77 (1 H SsHN4 - 43N(2H, s i GOINHA4 ,
N/ 48 NH O)H N7 O Cl ToNe sol utCiT-(q)%J\%B Crl,}ﬂg
and Nal (21.5 g,

6.84 (1 H s),
Cl CL Tr N<\
(--1 7.2 mol)
F.

CH,
= C

HN_N \Q-CHQ-O-CO-NH—Q
20 C

5
/—( &
Y
) \/ \©/\/ @Cl.
10
SO~ O
\/
; and

<\21

OA/ N/\/Qm

Preferably, the compound is compound 8 (see Example 3 below).
15



15 20 144 mmol) in CHZC}:@ (200 nL) and acetone (200 m_) was added 1%a3i6 Etmz
of dichloro dinethylsilane (103 nmol). After stirring at roomtenper M

for 30 m'n,.the reaction m xture was added to CH2C12 (500 nk% Eﬁgs%%ed
with 10% SWAPWAMOHi osul fate (500 mL, 4 x 250 ml), H20 (250 AETCRAH“BF ne
(250 nL), dried with MyS04 and concentrgsed. The product was purified by
flash colum (silica gel) eluting with 50:1 to 20:1 CH2C12MeCH to give 9.10
g of desired productpg? A i 66 4 ld for two
steps). D 3 MAY 2 4 ST [Bé%m) (CbC13) 8.71
(1H, 5)) 7. 44 (1|'030ﬁ')ﬁ0u?1d%dfﬂ4e(fb’bmm)a)l @arBBe(plbbar@)j bypa protdssin which5. 99 1
H, d, = I{F-‘}f 2H, d, = 5.8 Hz), 3.80 (2H, s). 5 Step 4 Tr N <\
N - 48 NH othe @Pndl@q anqu{ﬁ@AemPPﬁ@lenGdRH Cl\ Cl The trityl group
was renpoved and converted to its HCI y 10 standard procedures. The
HCl salt was crystallized from&=R ¢ Pytyl nmethyl ether to give
desired product 8A white créstal S %-184 Cps HRMS (FAB, M + H+):
me calc'd for [ CyBHL7C12N409 : i 375. 0787. "H - NMR (CD30D)
8.88 (1 H s), 7.50 (2H, d, J = 8Hz) .40 {2H, d, J =8.1 Hz), 7.37 (1
H s), 7532 iéZ:Uup@bdﬂoac%rﬂpcb‘in)d Youdin Jthé*rehwamhefohﬁelrﬁdlecé{eM (2H, s),
4.15 (2H, s). 15 0 3 MAY 20Q2 WO 99 2A405 -21 PCT/ US98/ 23223 Exanple 4
Step 1 PO OEP§iIding the graypdR. NEHgsevalst bedon the art Wil appresiata iaiPo st - 15 ~N

CHO Tr ~f n

bis(trinet E\Iy}légkf%tgrﬁ %Lii'ta;rtﬂe ré\@?( 1@9%“&?9 tﬁ’t&mjabwr Q1ed t3 0C was
treated w t Spedi cmamg@nbpmsaséqm srepamnonqussmt’ocgvmpmndas 20 min.
the reacti on nbrﬁ,ture was warmed to RT. and terephthal al dehyde nono- (di et hyl)
acetal) (19. s 97.0 mmol ) dissolved in THF (250 M) was added over 25

m n. Th#&Or edetacessm xture was stirred at 35C for 3.5 h and concentr at ed.
The residue was suspended in EtQA¢c 10 (250 m ), washed wth H20 (100 m)
and brine (100 mi For g peerarationgsesomppewrhekiherfatradla bwhetain 2visy of crude

I ntermedi at €, _6-CO-NH-, reaction of a hydroxy compound with an isocyanate:

f_—:(CHZ 26 RNCO

PN N CH,OH Solvent
/_—;( CH, 27
PgN\/N CH,-O-CO-NH-R

The hydroxy compound can be prepared by reaction of a compound of the
15 formula 28 (wherein Y is CHO)

— 28

Y
with a hydride reducing agent such as DIiBALH, lithium aluminum hydride,
sodium borohydride or the like.
Process 2
20 For the preparation of a compound of the formula I wherein A is

-CHp—NH-CO-NH-, reaction of an amino compound with an isocyanate:



The crude internediate (27 g) was dissolved in acetonﬁ (350 m) and H20
(4.5 M), treated with Anberlyst-15 resin (3.1 g) for 2.5 h, fllterelﬁm?
concentrated to give the al dehyde internediate. 15 To a cool ed (00 2007
sol ution ofycfgdqsR- 1-trityl imdazole (41.3 g, 96.9 mol) i np&GasisA3t00

m) was added SBMEtMgBr in ether (35 m, 105 ) mml) over 15 mn. After 30
nin. at OC the reaction nmixture was warfded to RT. and a solution of the

al dehyde internediate in CH2Cl 2 (50 nl) was added. After 2 h, the reaction
m xture was added to 1 L of h&Hssat R0 @g};eous NH4C . The organic |ayer
was partitioned off and ﬁﬁéqueou ¢ s extractpfyawy h CH2C12 (3 x
200 m). The conbi ne(pQN aning | ayer Pt!\é 250 m), dried
with MpSO4 and concent¥ ate#. The protw rif7 edbalwesitl i ca gel

chromat ography eluting with 1:1 CHZClZ Et OAc to give 30.2 g of product 50
(59 nmol, 61 25 % overal | vyi elCes AR (CDC13) 8 1.34 (t, J = 7.1 Hz,

3H), 4.26 (q, J = 7.1 Hz/ 5.79 3:@))6.40(d,Jz160Hz 1H)
6.59 (s, 1 H, 7.1 - @, (m20H) T : 0 3 MAY
2002 W O 99/ 24405 -22 %ﬁ : @jﬁmcbbz'\\%z‘g? Cl2 Tr-N ~ I’

I ' ~Nv Yf 2Et Nal N ~f CO2Et 50 51 To sol utio ound, 50 (10.2 g,
19.9 mml). G PEMAOHNCLas AP EATS 3P} CHAPREPY (€908 078 3 ot )
was added 5 @o@ﬁﬂa&frﬁlﬂbﬁﬁ?e‘"ﬁdrﬁidl@?@ Wﬁ&e‘i’n m.s dr@%m@hwdn%treauéﬁgm n. the
reaction m xture was added to CH2C12 m ) and washed with 10% aqueous
10 15 20 25 sgEnysuehiassiithiumnelypinum dﬁd? on-py catalytisbpdiegenatienbr i ne
(400 nl),gdrig e product was purified by

si ki ca ge chrgqngt Q{gﬁeﬁlcﬁefopggl?ﬁ?lﬁﬁw%rﬁg? -BPIOV\Bd by 1:1 CH2C12-EtOAc to
give 7.5 g ofPmcossd 51 (14 o 72 %yield). lH-NI\/R (CDCi 3) 81,33 (1,3
:70Hz 3H), 3.90 (s, 2H)) = 6.0 Hz, 1
H, 6.58 (s, 1 H), Foff the. Pfﬁpgrf{tfﬁ” czfoq‘—l)oompoe@d(% ‘hg fomi'és'ad ‘P‘Eefeinﬁ)'s St ep 3

Tr-N~~ M T f

conmpound 51 (Eﬂy_CNQ mm ) I n K?Bd—fe?gﬁs{?ﬂo)ﬁﬁaa%t% ga%lrrg%ﬁpﬂlgﬁnw% 65 g,
27 nmol ), stiamiee, aref@fabl{ @ne2df. thbtfoemoagiesAINR-(OHa)gR 29 nmmol ) was added
and the reaction mxture_was stirred an additional 1.5 h. The reaction

m xture was added to 3MGDs :
The conbi ned organyT Tayers wg i ed with brine %Iﬁl@zﬁdI)JH(Gﬁze),QRwith .
MyS04, concent r gHpg N purifited b¥s+O IC©Ob+R ing wth
30:1 to 10:1 CI—|2C12\%O—| to give5.0 g (I)-:‘tf?ﬁ% satBurated Sedvéntl ester
internediate 52 (10 mml@"‘f@? %yield). 1HNWR (CDC13) b 2.60 (t, J =7.4
Hz, 2H), 2.91 (t, J N2 N3367 (s, 3H), 3.87 (s, 2H), 6.56 (s,
2H), 7.1 - 7.4 ( " 09/ 24405 Step 4 H2N 1. Me3AI, ~ C 52 2.
HCI, D" 1100 3 Meé'ﬁw CT/ usg 0B, GHip- (£O~N|Hd3| (G p) 28

(wherein R® is a lower alkyl group, e.g., methyl or ethyl).

PREPARATION OF STARTING MATERIALS AND INTERMEDIATES
Starting materials for processes 1, 2 and 3 can be prepared by the
15  methods discussed below, wherein: Y represents a group convertible into

-CH2CH2-CO-ORS, -CHao-NHo, or CH2OH. In a first step compound 28 is
prepared:



- -~
To a cooled (0C) solution of 2(4-chlorophenyl)ethyl arr“i ne {76 pl, d?
mml) in toluene (10 m) was added 2M trinmethyl alum numin tol uene 8 A5001
m:, 1.1 mpl) and stirred at RT. for 45 nmin. To the reactionppi. 9%/932!\@5
added a soV®¥6A4%%5f conpound 52 (0.28 g, 0.54 mmol) in tol uené ).
After heating at 65C for 3.5 h, the reactiygn m xture was cool ed, carefully
gquenched with sat. Na2S04 (aq.)) concentrated and purified by si lica gel
chromat ography eluting with 5% NH3 sat. MeCH in CH2Cl12 to glvlq 16 g of

the ami de i nternedi ate!ﬁo 26 ol , 48 %’Hﬁebdﬁl{ﬁbol ution of ¢ he am de
Ct i

internediate (0.16 260hie
HO (5.0 M} at 6 2 h and !
chr omat ogr aphy RN Ej with 5% NN sat td&zhﬁh’ratnreCl—lZCngN)

acidification with HCI and cogﬁen rati on gave of i d v
product 24A {0.095 , 37 %vyi HRVS ): me calc'd [CZ%/5
H23N30Cl J+: 368. 1533, foun 30. ow ng the exanpl es above using

the appropriate starti s ds DI qgeﬂi@gagmﬁgtbltv'egnsocsw tefhixe for
t he conpounds used pP d, 7the?‘ B% Safdand @@geﬁc.crmlﬂ%above
were prepared as the r\H/CI sal t: 3 8@ Tass spectrometry run on
the HCOl salts are given in the28abIYe b SOEithvay 2002 WO 991 24405 - 24

Spa Dot aDat a1( MAE"SS FAYPAC) =36 Kﬁ?ﬁ%{hm% fﬁ&@f@%ﬁ@%@@?ﬁgg@mﬁl

) (M+1 ) 3( FAB) 1 - 1) (M1

) 6{ FAB) 37518(%}2\3 0?14%4 fﬁé%%ée) AB/)X B idlds ﬁ%ﬁ?]fé%%gl\ﬁiﬁlﬂqm(lé\%( FAB)

34120(Cl) 376( M+l )merqqa@ FAB) isamedarasty) ~GoeOtk-11r) aNirst step HrralBehyde )

39122(C1) 340( )\ fr%‘%gym )12(El) 375 (M+) 23(FAB) 354(Mr1 ) It has

sur pri si nglYy b&en Und that these selection conpounds are 5 in general

substantially nore actjx an the pref eA(ggd conpounds o D 95

However, their no advant age ngglat t hes—T hy gher bl ood

| evel s of the bel D&/e [QI oaygli :
¥ themp «zéﬁ;hg rIy OSET ul redi Cahent s.

10 .. 0 3 MAY 2002 V\D&’%2440 =7 25 ecept or Binding 38s ~r

PCT/ US98/ 23223 The source of the receptors in this experinent was gui nea

pi g brain. ThewhpremlR isei l@lmmi all0-g3060p ge. gTheetblyaonem;ésﬂ'élevmsehpdmgénszed

using a Pol ytr n_a sol ut

concentrati on G farlRihied Kot BirPeresdoss destee e

honobgenat es weabogentrifuged at 1,000 x g for 10 m n. in order to remove
clunps of tjissue and debris. res tin e tants were t
centrifugdd at 50, 008" RTOFESS2 '%'WF? eﬁ?'ﬁ"ﬁ%& B ¥ 'Cibﬁtoqtﬁg‘erﬁg%r anes,
whi ch were nexfe RS8R b1 itRE 88niddiRY QB‘V\V!{HFEQ\W'J%N QrE. 1&%?&1%2@@0 000 x g

for 20 min. each). The nenbranes were frozen and stored a 70C unti |
needed. All conpounds to be tested were dissolved in DI\/SO and then dil uted

into the binding buffer (50 nM Tris, pH 7.5) such th final )
concentration was 2 RgfNi~yFTh 0.1 % ONSOHFMENMDr hen 15 added
t ont hg

(400 pg of prote act i on—tubesT—ThpgNea Non\wa —staH.adHy the
addi tion of 3nI\F - a- e yI@Mtamne(88gwh%Dl) or 3 nM ¢ H%
[ 3H] Na- net hyl hi st am ne (&BBC /ol ) and conti nued under 29 ncubati on at 30C

B R  S E s R
15 is the acetal which can be converted as above to the corresponding
aldehyde. The aldehyde Is then reacted with the imidazole oganometallic
reagent and the resulting alcohol reduced. The unsaturated compound is
then reduced to ~CHpCHz—CO2R®:



20 was quantitated by | i?:?ui d scintillation spectronetyy. Al incubati 3”{3
were -performed in duplicate and the standard error was al ways | ess th nMAY 2007
10% Conpounds that inhibited nore than 70% of the specific binding of
radi oacti weolopgasnd to the receptor were serially diluted toPdBYESMRIR3Ia K;
(nM. The results are given in the tabl isbel ow for the HCl salt of the 25
i ndi cat ed conpound. Conpounds 1-24 had a”K; in the range of 1-32 nM
Compound 8 had K, values of 4 and 12 nM Fromthese test results and the
background know é)ﬁye about the conpounds described in the references in the
section "Backgroynd of the 30 Invention", ,it.i be expected that the

- BRilgs, pcid, OHE e

ds of '
conpounds o 7%2% [ on -tra(g?,gﬁs

ot I eat nf | 0¥ D?R,B
al l ergy, disedses o car di ovascul ar di N ur bances
of the central nervo

system ... 03 2002 WOX99/ 24405
PCT/ US98/ 23223 - 26Pha¥fraceutically a W' rt c3riers used for
preparing pharmaceutical conposition® ohite compounds of Fornula | and
their salts can be eithersolid or |iquj 7y {aégctfoq{m preparations include
powders, tablets/~d sple grafidDgs)” capsules, cachets and 5
suppositori es.Pgwab o s~anmd tablets may conprise fromabout 5 to about

70 percent active ingredignt. Su% i d_cary are known in the art,
e. g. nmagnesi um carbonat e, magnesi um S rat€, ‘tal gar NSIY
Tabl ets) powders, cachets and capsul es cBﬁNb@'Nse i d dosage forns

suitable for oral admnistration. 10 Liquid form prgparations include

sol utions, suspensions and enul sions, for exanple water or water-propyl ene
gl ﬁcol sol ut Tbagesultingaastat ertheniused@s aataning coohplowneh for ppegessidns may

al so i ncl ude sol utd f i nt.ran L 1N Q0. i re
solid form prepar ;ﬁq%ggss%dc'ﬁ tb?eaarfﬁ/flle%gggciaié E% tggnc\f’@lr@ﬁ"o C{]SZ%%?’S?%

bef ore use, prépareddyy trebtingn preparations for either oral or parenteral
adm nistration. Such liquid fornms ~ncfude sol utions, suspensions and

enul si ons. Aerosol preparations sui t@R’e for inhalation may i ncl ude
solutions and solids in powder form |which may be in conbination with a 20
phar maceutical |y acceptabl e carrbﬁrq S s an inert conpressed gas. For
preparing suppositories, a |ow ne ng uch as a mxture of fatty acid
gl ycerides or cocoa butter is first nelted, aB#Qhe active ingredient is -
di sper sed® honogeneously therein as by stidring. The nolten honpbgeneous

m xture is t ” ! V&M j I and 25 allowed to
cool and the@gyé)?g‘lo{ggp?@ﬁsrg‘éeﬁﬁgf% %%et%c?@%g%tgﬁﬁ?? adm nistered orally.
Preferably, (BORROCHsBMRCAlap{Sasption is in unit dosage form in such
form the preparation is subdivided into unit doses containing appropriate

quantities of the 148 Bk stepnissnestty. the dgprotestign Pé@PV\FgOE?BDEtQFPngo achi eve

the desired mWPEER belACcSHBMHDbPEeRTEI MBIHITREN tnbndn YAk tardO$Re OFf
preparation may be varied or adjusted fromabout 0.1 t 000 ng, nore

. o1l
pref erablQ f PeoteabnatOreupds PesTbiygne doaloran by remwnggqyahydrgmw or
application. pygbodbnbiPdl; €284 for example be a trityl group (CgHs)sC-, which is

preferably removed by hydrolysis in an aqueous organic solvent. The

hydrolysis can for example be effected by means of mineral acid in an
aqueous water-miscible organic solvent such as a lower alkanol,

15  especially methanol or ethanol. Other protecting groups that can be used
(and their method of removal) include t-Bu-OCO- [often abbreviated to
t-BOC] (which can be removed with acid, or with hydrazine, ammonia and
a lower alkanol, e.g., methano!l or ethanol), and (2-triloweralkylsilyl)-
ethoxymethyl groups, especially Me3Si{CH2)20OCH2- [often abbreviated to

20 SEM] (which can be removed with acid or fluoride ion).



WO 991 24405 PCT/ US98/ 23223 -27 The actual dosage enployed nay be varied
dependi ng upon the requirenents of the patient and the severity of Ut?ﬂAY 2007
condition _being treated. The determ nation of the proper doffﬁﬁ’% 3293
particul afvQ UM on is within the skill of the art. Generally, treatment
isinitiated wish smaller dosages 5 whigp-are | ess than the opti mum dose of
t he conmpound. Thereafter, the dosage is increased by small anmounts until

the optimum ef f eclcomPeiinddIasehl 7S #EASiohsarenempliicioby eenssimwinge, the
total daily dosage may be divided and adm nistered in portl ons during the

day if desir&¥ampies, a\Mﬁ)‘thShQHlﬂi neterienRstread tedlinilitae saPPeRt#he t he conpounds
of 10 the inyedQpednd the pharmaceutically acceptable salts thereof will
be regul ated according to the judgnment of the attending clinician
considering such factors as age, condition and size of the patient as well
as severigy of the synptons being trﬁi &g A1 typi cal recommended dosage
reginmen i's, oral admnistration of f to 2000 ny/day, preferably 10
to 1000 15 m@tday, in one to four divided doses to achieve relief of the
synptonms. The conpounds are non-toxi C (\é\gen adm ni stered at therapeutic
doses. The follow ng are exa rmaceuti cal dosage fornms which

contain a conpound © mveefm/As used therein, _the term"active
pnat eZone of the he f@rnula I or 20
OBos3aHYE Form Exanspﬂ es “EXAMD E

conmpound” is
salt thereof.

No. I ngr edi entsng/tabl Q,tmg/tabl et 1. Active conmpound}805002. ct
USP1221133. Corn Starch, Food Grade)3040as a 10% paste i nPuri fi ee

Water4. Corn Starc de454 Si ear 377qt al. 300700 )
Lerd. Corn Starch, -ER0%, Siadedpin MgneoLumLS caraledi1gkal 00100

Manuf act ur e X 6l grene. s\bmrﬂolgﬁm @ryITHla $0intIRlee Biked ererbomtr@ﬁéﬁ m nut es.

Granul ate the m xture with MI| the danp granul es through a '

coarse st? eer‘?‘t’(‘é’saherelﬁh22°%f%32 Bh) ThP rﬁ@@é%!"s‘é(ﬁ? copepntraledyan@egr anul es. 5
Screen the dr, m x for
0. 15 i nut e octe! PReee) i REdTREPTe e Siohiotide (0 R A vibsBRY The

m xture to apytrobrinat dhe qr@aamlayer gfrascﬂep@retedt doied (NabB&4) nfmltﬂfedeanEXANPLE

B 10 Cadsul es_Na. | di, ent psul e sul el. Active

conmpound1005682° Eaﬁg{?sde”'ﬂﬁ?‘lrﬁg’% g Wn%tgﬂg resﬁ%%%wésa%‘erﬁ%ﬁn Pagnesi um
St ear at e NF4 FladtaCoONAQ 1 Meh8gahebthyhavétad)uoeyidldxhbtprodudiod2 is 22waitd 3 in
a suitab£§ bl eﬁlgeh for lJg o 15 mnutes. 15 Add Item No. 4 and mx for 1 to
3 minutes? FiSHC g8 i nto suitable two- pi ece hard gel atin capsul es
on a suitabl e encapsul ating machine. 1 Wiile a nunber of enbodi nents of
this invention are described herein, it is apparent that the enbodi nents
can be al tereﬂii&@provi de ot her 20 enbodinents that utilize the

conpositions and processes of this inventjo Therefore, it will be
appreci ated that the scope of this jyventi ncl udes al ternative
enbodi ments and vari g3 onSNBCh, areadfin oL eaQi 1 Specificati on)

and by the C ai s appendedypeipget o, and th ventlggrls to be limted
to the specific enbodi nents that have been presente .4_, by way of

exanpl e.

Compound 42 (0.4 gm, 0.65 mmols) in 3N HCI in methanol (40 ml)

20 was heated to 60°C under a nitrogen atmosphere for 2 hr. The reaction
was cooled to 22°C and concentrated under reduced pressure. The
residue was dissolved in methano! (30 mi), neutralized with concentrated
ammonium hydroxide, and reconcentrated. The residue was purified on a
flash column (10% methanol saturated with ammonia in methylene

25  chloride) to yield the product. This material was treated with 3N HCI (20
ml) to form the HCI salt 13A which was obtained as a white powder after
concentration under reduced pressure (0.22 gm, 84%). Mass spec: (FAB)
376 (M+H).



0 3 MAY 2002 -29 ~Lr~ifiilS 1. A compound of the fofula 2. A

phar maceuti cal conposition conprising an effective anount of a conpo@dbeﬁﬂmz
claim1l1, or a salt or solvate thereof, in conmbination with a pharnmaceuti cal
ly acceptaR] Sqagdier. 3. The use of an effective anmobunt of perTasspraazal, or
a salt or solvate thereof, of claim1l1 fqr, the preparation of a nmedi canent
for the treatnent of aIIergy i nfl ammati| n, hypot ensi on, gl aucoma, sl eeping
di sorders) states of hyper and hypo nDtI|IE£ of the gastrointestinal tract,
hypo and hyperactivity of the central systenm) Al zheiner's,

Schi zophr eni agigpbesity and mgraines. 4. The use of an effective anmount of
a conpound, or salt or solvate thereof, of claim1l1l for the preparation of a
medi canent for the treatment of inflammation. 5. The use of an effective
amount of a conpound, or salt or sgl vakge thereof, of claim1 for the
preparation of a nedicanent for t reatnment of allergy. 6. The use of an
effective anount g ypound) cpr~gal t or va‘- et Rereof, of claiml for

the preparati (TrN\o/fNa an?{ln w i seqsesy of the
Gtract. 7. The Use of & eéti VFamount of a conpdunt o s r
sol vate thereof, of chdim1 for the preparation of44 nedi capent t he

treatment of cardiovascul ar di sease. 0 3 MAY 2002 -30 8. The use %f an
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+10% & ()-zdB8 10! Y1 10%V& ()-YI 0% & () -1 F 109CC
& ()-10% & ()-ML0% & ()- 10 10zS Y aBB8 10! 10% & (}%83510% & () -

18% éfoc(} &1((3;’f 0 & (()2)/ T&b(ﬁ)l@% Pafr$idsk doHidtfad 32 § af Rahey Hidik! (washed with
10% & () - 510%tRanp} (41 RYE0ML)) Wa s GRABA(400 MLFe#Mtig EB8 rethanol and 9.8 g of

0 0, 0 | 0,
;igég 8 Li%&;cﬁo&@\r 0/@%3%?1,{@5@5% 12012/.\2 mgn)ol and the mixture was

10050100 &, QbR ) s AT B O B ST g g v nc
concentrated. The product was purified by flash column (silica gel) eluting
with 20:1:0.1 to 10:1:0.1 CH,Cl,-MeOH-NH3 aq. to give 7.65 g of desired

10  product 46 (17.2 mmol, 77 % yield).
"H -NMR (CD50D) 7.2-7.5 (20H, m), 6.84 (1H, s), 5.78 (1H, s), 5.78
(1H, s) and 3.82 (2H, s).
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To a solution of crude compound 47 (~17.2 mmol) and Nal (21.5 g,

144 mmol) in CH,Cl, (200 mL) and acetone (200 mL) was added 12.6 mL
of dichloro dimethylsilane (103 mmol). After stirring at room temperature
15 for 30 min, the reaction mixture was added to CH,Cl, (500 mL) and
washed with 10% sodium thiosulfate (500 mL, 4 x 250 mL), H,O (250 mL)
and brine (250 mL), dried with MgSO, and concentrated. The product
was purified by flash column (silica gel) eluting with 50:1 to 20:1 CH,Cl,-

MeOH to give 9.10 g of desired product 48 as a white solid (14.7 mmol,
20 86% vyield for two steps).



10! | SLS1096 1 & ()-4 OSLSI0% ()-4, # 100& ()-f 100 & ()-310% & () -" ML i o,
996999<9C9a9}\ : f[9 10!12810% * & ()- T&L0%.& ()- |"f109%8& ()-

"10% & ()-1c10% " & ()-! c10%f =f & () - a9h9999999zX9+9 10""f1098" & ()-M

&1F" 1094 " W 9924805 10% & ()- ! P ' 10% : & ()-3!f ' 109" & () - 3PCT/USIE2ILL3

"0'' 109888 ()-399999999aB9 10" " f @109%&. bl @LOY! () - LO% ()-! 10% ()-!

109 ()- 10"" 10""99::7:\:c: wJ3B9

L ST PR RS MR e R e gl 10

T[ ! 10%& ()-' , 699&10), s} :5.99 1H dkgmgsa:;g% 1(9(291 DYk 6)8Hi ),3.80.02H, 10, ;!
110% ; &()-lh 110%c& ()-1'T 1109 ()- ::::;;,,b@)P10331|x100a&() Y010% X
& ()-f#109%& &)-L; 109 ()- 9+10%& () @aL0%& () -

U, Z, {;; { Y70P10! " S10%hé& ()-y! TSI0%& () -y! 10%}&' ()-10% & () -

T10%&' ()-)! 10%} & () a0 ZYoP10! L- 10%& ()- YL-10% & ()-y!
Pf &10%&' (5-! Stepodsj *j & ()-! F109%00& () - F1090& ()-;;; <D<Q<R<S<zXJ<10! 10::
10::!s 10%:& ()-9 109& ()- ! =34109%& ()-Y! A34109%96%6& () - Y!

L- 109%& () - S<T<a<<<= #—g—r P110910% & ()-! P10% H& ()-@
10% & ()-! Al 10% {& ()- NEQ% & ()-"'110% & () -

10: : g===E>R>>>dE110910¢ Fél10% & ()-S&10% & (¥ |
10% & ()-Ss10% & () - Sf @ cu'-.; ()- SS10% & () - >>RPe™R?z[ 9110!. 9*@L0% : & () -
| (10% & ()-f&10% & ()-! ' ()-! 10%#& ()-1010 : & () - ??7? @ @QAgac VK@!
10: 10: 10:y5F10% & ()-3 109%& ()-y210% & ()-y/ 109%& ()-z! " 9*@0%& () -
AOA0aa0 | 10f #Y1096&' 1 ' 109%6& () -

1096& () - 4L109%& () - CEEEEAA | 1096& ()- 10 )-g F1096& ()-!F |
F109& ()-OF 109°& ()- DF 109(3 1% () - AABCBBBBa@/K 10%
NH
*HCI

5 A

The trityl group was removed and converted to its HCI salt by
standard procedures. The HCI salt was crystallized from EtOH - tert-butyl
methyl ether to give desired product 8A white crystals (m.p. 182.5-184° C).

10 HRMS (FAB, M + H*): m/e calc'd for [C454H;7CI,N4O]": 375.0779,
found 375.0787.

'H -NMR (CD,0D) 8.88 (1H, s), 7.50 (2H, d, J = 1.8 Hz), 7.40 (2H, d,
J=8.1Hz),7.37 (1H, s), 7.32 (2H, d, J = 8.1 Hz), 7.05 (1H, t, J = 1.8 Hz),
4.44 (2H, s), 4.15 (2H, s).

15
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terephthalaldehyde mono- (duethyl acetal) (19.3 ml, 97.0 mmol) dissolved
in THF (250 ml) was added over 25 min. The reaction mixture was stirred

& (Y- LECREY MNaBm

at 35°C for 3.5 h and concentrated. The residue was suspended in EtOAc

10 (250 ml), washed with HoO (100 ml) and brine (100 ml), dried with MgSO4
and concentrated to give 27 g of crude intermediate.

The crude intermediate (27 g) was dissolved in acetone (350 ml)
and H20 (4.5 ml), treated with Amberlyst-15 resin (3.1 g) for 2.5 h, filtered
and concentrated to give the aldehyde intermediate.

15 To a cooled {0°C) solution of 4-iodo-1-trityl imidazole (41.3 g, 96.9
mmol) in CH2Cl2 (500 ml) was added 3M EtMgBr in ether (35 ml, 105

) mmol) over 15 min. After 30 min. at 0°C the reaction mixture was warmed
to RT. and a solution of the aldehyde inte[rr_mediate in CH2Clz (50 ml) was
added. After 2 h, the reaction mixture was added to 1 L of half sat.

20 aqueous NH4Cl. The organic layer was partitioned off and the aqueous
layer was extracted with CH2Clz (3 x 200 ml). The combined organic
layers were washed with brine (250 ml), dried with MgSO4 and
concentrated. The product was purified by silica gel chromatography
eluting with 1:1 CH2oCli>-EtOAc to give 30.2 g of product 50 (59 mmol, 61

25 % overall yield): TH-NMR (CDClg) § 1.34 (t, J = 7.1 Hz, 3H), 4.26 (q, J = 7.1

Hz, 2H), 5.79 (s, 1H), 6.40 (d, J = 16.0 Hz, 1H), 6.59 (s, 1H), 7.1 - 7.5 (m
20H), 7.65 (d, J = 16.0 Hz, 1H).
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5 dichlorodimethyisilane (19.4 ml, 159 mmol). After 15 min. the reaction
mixture was added to CH2Cl> (600 ml) and washed with 10% aqueous
sodium thiosulfate (5 x 400 ml), H20 (2 x 400 ml) and brine (400 ml), dried

with MgSQO4 and concentrated. The product was purified by silica gel

chromatography eluting with 2:1 followed by 1:1 CH»Cl>-EtOAc to give 7.2
10 g of product 51 (14 mmol, 72 % yield). TH-NMR (CDCI3) § 1.33 (t, J = 7.0

Hz, 3H), 3.90 (s, 2H), 4.26 (q, J = 7.0, 2H), 6.39 (d, J = 16.0 Hz, 1H), 6.58
(s, 1H), 7.1 - 7.5 (m, 20H), 7.65 (d, J = 16.0 Hz, 1H).

Step 3
\ee =N
N ZCOEt  MeOH CO.Me
15 51 52

To a suspension of compound 51 (6.2 g, 12 mmol) in MeOH (65 ml)
was added magnesium (0.65 g, 27 mmol), stirred at RT. for 2h. More )
magnesium (0.71 g, 29 mmol) was added and the reaction mixture was
stirred an additional 1.5 h. The reaction mixture was added to 3M HCI (80
20 ml) and extracted with CH2Clz (3 x 50 ml). The combined organic layers
were washed with brine (60 mi), dried with MgSQO4, concentrated and
purified by silica gel chromatography eluting with 30:1 to 10:1
CHoCl2:MeOH to give 5.0 g of the saturated methyl ester intermediate 52 ‘

(10 mmol, 86 % yield). TH-NMR (CDClz) § 2.60 (, J = 7.4 Hz, 2H), 2.91 (t, J
25  =7.4 Hz, 2H), 3.67 (s, 3H), 3.87 (s, 2H), 6.56 (s, 2H), 7.1 - 7.4 (m, 20H).
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10- 1&10% () tollgrddY&56)me, 10PN and stirred at RT. for 45 min. To the reaction
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10  CH,Cls to give 0.16 g of the amide intermediate (0.26 mmol, 48 % yield).

A solution of the amide intermediate (0.16 g, 0.26 mmol) in EtOH
(5.0 ml) was treated with 3M HCI (5.0 mi) at 65°C for 2 h and concentrated.
Purification by silica gel chromatography eluting with 5% NHg3 sat. MeOH

in CH,Cl, followed by acidification with 3M HCI and concentration gave

15 35 mg of the titied product 24A {0.095 mmol, 37 % yield). HRMS (M+H+):
m/e calc'd [Co1Ho3N3OCI]+: 368.1533, found 368.1530.

Following the examples above using the appropriate starting
compounds and reaction conditions suitable for the compounds used
20 compounds 1-4, 6, 7, 9-12, and 14-23 described above were prepared as
their HCI salt. The results of mass spectrometry run on the HCI salts are

given in the table below.
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Data Data

1 ~ (FAB) 337 14 (FAB) 336
(M+1) (M+1)

2 ~ (FAB) 443 15 (FAB) 333
(M+1) (M+1)

3 (FAB) 335 16 (FAB) 342
(M+1) (M+1)

4 " (C1) 341 17 (FAB) 338
(M+1) (M+1)

6 (FAB) 375 18 (FAB) 444
(M+1) (M+1)

7 (FAB) 332 19 (Cl) 326
(M+1) (M+1)

9 (FAB) 341 20 (Cl) 376
(M+1) (M+1)

10 (FAB) 375 21 (C1) 306
(M+1) (M+1)

11 (FAB) 391 22 (Cl) 340
(M+1) (M+1)

12 (EN) 375 (M+) 23 (FAB) 354
(M+1)

It has surprisingly been found that these selection compounds are
5 in general substantially more active than the preferred compounds of WO
95/14007. However, their most substantial advantage is that they provide
higher blood levels of the compound and are believed to be more
bioavailable and more easily absorbed orally. This make them
particularly useful as medicaments.
10
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+ 1090 () - B+ 10%p% Qéur’t::% of the Hj receptors in this experiment was guinea pig
brain. The animals weighed 400-600 g. The brain tissue was

homogenized using a Polytron in a solution of 50 mM Tris, pH 7.5. The
5 final concentration of tissue in the homogenization buffer was 10% w/v.

The homogenates were centrifuged at 1,000 x g for 10 min. in order to

remove clumps of tissue and debris. The resulting supernatants were

then ce_ntrifuged at 50,000 x g for 20 min. in order to sediment the

membranes, which were next washed three times in homogenization
10  buffer (50,000 x g for 20 min. each). The membranes were frozen and

\ stored at -70°C until needed.

All compounds to be tested were dissolved in DMSO and then
diluted into the binding buffer (50 mM Tris, pH 7.5) such that the final
concentration was 2 pg/mi with 0.1% DMSO. Membranes were then

15  added (400 ug of protein) to the reaction tubes. The reaction was started

by the addition of 3 nM [3BH]R-a-methylhistamine (8.8 Ci/mmol) or 3 nM

[BHIN@-methylhistamine (80 Ci/mmol) and continued under incubation at
30°C for 30 min. Bound ligand was separated from unbound ligand by
filtration, and the amount of radioactive ligand bound to the membranes
20  was quantitated by liquid scintillation spectrometry. Ali incubations were
performed in duplicate and the standard error was always less than 10%.
) Compounds that inhibited more than 70% of the specific binding of
radioactive ligand to the receptor were serially diluted to determine a K;
(nM). The results are given in the table below for the HCI salt of the
25 indicated compound.
Compounds 1-24 had a K; in the range of 1-32 nM. Compound 8
had K, values of 4 and 12 nM.
From these test results and the background knowledge about the
compounds described in the references in the section “Background of the
30 Invention”, it is to be expected that the compounds of the invention would
be useful in treating inflammation, allergy, diseases of the Gl-tract,

cardiovascular disease, or disturbances of the central nervous system.
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emulsions, for example water or water-propylene glycol solutions for \

parenteral injection. Liquid form preparations may also include solutions
for intranasal administration.

Also included are solid form preparations which are intended for

15  conversion, shortly before use, into liquid form preparations for either oral
or parenteral administration. Such liquid forms include solutions,
suspensions and emuisions.

Aerosol preparations suitabie for inhalation may include solutions
and solids in powder form, which may be in combination with a

20 pharmaceutically acceptable carrier, such as an inert compressed gas.

For preparing suppositories, a low melting wax such as a mixture of
fatty acid glycerides or cocoa butter is first melted, and the active
ingredient is dispersed homogeneously therein as by stirring. The molten
homogeneous mixture is then poured into conveniently sized molds, and

25 allowed to cool and thereby solidify.

Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in unit dosage form.
in such form, the preparation is subdivided into unit doses containing
appropriate quantities of the active component, e.g., an effective amount to

30 achieve the desired purpose. The quantity of active compound in a unit
dose of preparation may be varied or adjusted from about 0.1 mg to 1000
mg, more preferably from about 1 mg to 500 mg, according to the
particular application.
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The actual dosage employed may be varied depending upon the
requirements of the patient and the severity of the condition being treated.
The determination of the proper dosage for a particular condition is within
the skill of the art. Generally, treatment is initiated with smaller dosages
5 which are less than the optimum dose of the compound. Thereatfter, the
dosage is increased by small amounts until the optimum effect under the
circumstances is reached. For convenience, the total daily dosage may
be divided and administered in portions during the day if desired.
The amount and frequency of administration of the compounds of
10 the invention and the pharmaceutically acceptable salts thereof will be
\ regulated according to the judgment of the attending clinician considering
such factors as age, condition and size of the patient as well as severity of
the symptoms being treated. A typical recommended dosage regimen is
oral administration of from 1 mg to 2000 mg/day, preferably 10 to 1000
15  mg/day, in one to four divided doses to achieve relief of the symptoms.
The compounds are non-toxic when administered at therapeutic doses.
The following are examples of pharmaceutical dosage forms which
contain a compound of the invention. As used therein, the term “active
compound" is used to designate one of the compounds of the formula I or
20  salt thereof.

Pharmaceutical Dosage Form Examples

EXAMPLE A
Tablets
No. Ingredients mg/tablet | mg/tabiet
1. Active compound 100 500 |
2. Lactose USP 122 113
3. Corn Starch, Food Grade, 30 40

as a 10% paste in
Purified Water

4. Corn Starch, Food Grade 45 40
5. Magnesium Stearate 3 7
Total 300 700
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Method of Manufacture
Mix ltems No. 1 and 2 in a suitable mixer for 10 to 15 minutes.
Granulate the mixture with ltem No. 3. Mill the damp granules through a
coarse screen (e.g., 1/4", 0.63 cm) if necessary. Dry the damp granules.
5  Screen the dried granules if necessary and mix with ltem No. 4 and mix
for 10—-15 minutes. Add ltem No. 5 and mix for 1 to 3 minutes. Compress
the mixture to appropriate size and weigh on a suitable tablet machine.

EXAMPLE B
10 Capsules
j
No. ingredient mg/capsule | mag/capsule
1. Active compound 100 500
-

2. Lactose USP 106 123
3. Corn Starch, Food Grade 40 70
4, Magnesium Stearate NF 4 7

Total 250 700

Method of Manufacture
Mix items No. 1, 2 and 3 in a suitable blender for 10 to 15 minutes.
15  Add ltem No. 4 and mix for 1 to 3 minutes. Fill the mixture into suitable

two-piece hard gelatin capsules on a suitable encapsulating machine. )

While a number of embodiments of this invention are described
herein, it is apparent that the embodiments can be altered to provide other
20 embodiments that utilize the compositions and processes of this invention.
Therefore, it will be appreciated that the scope of this invention includes
alternative embodiments and variations which are defined in the foregoing
Specification and by the Claims appended hereto; and the invention is
not to be limited to the specific embodiments that have been presented
25 herein by way of example.



& ()-1V-q10%' & ()-fV-q10%' & ()-f{_?vU4 V-q10%' & ()-fV-q10%"
& ()-T#3pV-ql0% ' & ()-fV-ql0%' & ()-fV-q10%' & ()-fsfY8 O%W&;MAQ@M
' 'VI0 ' &10 ' V-ql0% ' & ()-f#3pV-ql0%' & ()-fV-ql0%' & ()- fF|[ £y
-810% %8 ()-  -10% % ()-  10% % ()- 5 -10% % ()- #@O0% % ()-

109% 9%& ()-"|[;fY8  \HIO% %& ()- 93T0% %& ()- &9 10% %& ()- le%%&'()-
F10% 9%& ()- F -&L0%& ()- {_?fY8  \HLO% 9%& ()- \HLO% 9%& () -

#34\ HLO%RAINS- \ HL0% %& ()- \HIO% %& ()- _27Y8  \HL0% % ()-

\H10% %&' ()- \H10% %&' ()- #34\ H10% %' ()- \H10% %& ()- "#&AD ?fY8
\H10% %&' ()- \HL10% %&' ()- \HL10% %' ()- \HL10% %&' () -

1. A compound of the formula
CH, a
000
A CHy—N—C—
! !;
a.
2. A pharmaceutical composition comprising an effective amount of a compound

of claim 1, or a salt or solvate thereof, in combination with a pharmaceutically

acceptable carrier.

3. The use of an effective amount of a compound, or a salt or solvate thereof, of
claim 1 for the preparation of a medicament for the treatment of allergy,
inflammation, hypotension, glaucoma, sleeping disorders, states of hyper and hypo
motility of the gastrointestinal tract, hypo and hyperactivity of the central nervous
system, Alzheimer's, Schizophrenia, obesity and migraines.

4, The use of an effective amount of a compound, or salt or solvate thereof, of
claim 1 for the preparation of a medicament for the treatment of inflammation.

5. The use of an effective amount of a compound, or salt or solvate thereof, of
claim 1 for the preparation of a medicament for the treatment of allergy.

6. The use of an effective amount of a compound, or salt or solvate thereof, of
claim 1 for the preparation of a medicament for the treatment of diseases of the GI-

tract.

7. The use of an effective amount of a compound, or salt or solvate thereof, of
claim 1 for the preparation of a medicament for the treatment of cardiovascular

disease.
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11.  The use of claim 10 wherein said H4 antagonist is selected from: loratadine,
descarboethoxyloratadine, fexofenadine, cetirizine.

12.  The use of claim 11 wherein said H; antagonist is loratadine.

13.  The use of claim 11 wherein said H4 antagonist is descarboethoxyloratadine.



