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Disclosed are novel phenyl-alkyl-imidazoles of formula (I) or pharmaceutically acceptable salts or solvates thereof, wherein A and
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Pharm Suppl., 1993, .110, Abstract 65P] present results show ng that
thioperanmde _can inprove short-termnenory and reversal |earnj Eg h@'ﬁ%

-2 - Wt99a#si npl i cate the invol vemrent of H3 recept ors

nodul ati on of cognitive function. Yokoyama et al. [" Effect of

t hi operam de, a hi stam ne H3 receptor antagonist, on electrically

I nduced convul sions in mce", Eur. J. Pharmacol ., vol. 234 (1993), pp.
129-133] report how thioperam de 5 decreased the duration of each phase
of convul sion and raised the el ectroconvul sive threshold, and go on to
suggest that these and ot her findi ngs support the hypothesis that the
central histam nergic systemis i nvolved in the inhibition of

sei zures. |International Patent Publication No. W09301812- Al

(Sm thKli Qe Beecham PLC) describes the use of S [3- 10

(4(5)-imdazol yl)propyl]isothiourea as a histam ne H3 antagoni st,
especially for treating cognitive disorders, e.g. Al zheiner's disease and
age-related nenory inpairnent. Schlicker et al. ["Novel histamne H3

receptor antagonists: affi | RECEPTO RPS'oP THE'Q assay and

potencies in two functional%ﬁ?ﬁ%ﬁ'ﬂ%ﬂ ST aescrl be a nunber of 15
I m dazol yl al kyl conpounds PHENYL-ALLKYiL¥MID. p is bonded to
a guani di ne group, an ester group or an am de group (i ncl udi ng t hi oam de

and urea) and conpare these to thioperam de. Leurs et aI. [' The

hi stam ne H3-receptor: A target rDQy:v iN\@ENﬁ@m ugs", Pr ogr Dr ug
Res. (1992) vol. 39, pp. 127-16 'Ph rmacoc m.stry of 20
H err]-feceptors" | ﬂnem@santtmnh@nﬂétaé9$é¢ P"'@ﬂ&"' %HWQPFQ‘% ving s’

W ey-Liss, 1 e t etic H3
receptor ant gg%“‘.!‘g’t'% pﬁég@g%olo%ﬁbﬁl %??33%&% éb?é#}lﬁ\)é@dg%é% t'ter?%&trigcessar y
structural r eantmeyragamst inflaammbliory etisgase. @ompgondstof this invention arano

?z r1]4007 1cé ai tagomse.\tsedq ﬁe l%n;geac% Pl sts of the fornul a

BACKGROUND OF THE INVENTION
European Patent Application No. 0 420 396 A2 (Smith Kline &

French Laboratories Limited) and Howson et al., Bioorg. & Med. Chem.

20 Letters, Vol. 2 No. 1 (1992), pp. 77-78 describe imidazole derivatives
having an amidine group as Hz agonists. Van der Groot et al. (Eur. J.
Med. Chem. (1992) Vol. 27, pp. 511-517) describe isothiourea analogs of
histamine as potent agonists or antagonists of the histamine Ha receptor,
and these isothiourea analogs of histamine overlap in part with those of

25 the two references cited above. Clapham et al. [*Ability of Histamine H3
Receptor Antagonists to improve Cognition and to increase Acetyicholine
Release in vivo in the Rat”, British Assn. for Psychopharmacology, July
25-28 1993, reported in J. Psychopharmacol. (Abstr. Book), A17] describe |
the ability of histamine H3 receptor antagonists to improve cognition and

30 toincrease release of acetylcholine in vivo in the rat. Clapham et al.
[“Ability of the selective Histamine Hs Receptor Antagonist Thioperamide
to improve Short-term Memory and Reversal Leaming 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



wherein Ais selected from-OCONRerr]-, -GCO, .
-NR[err]-CONR err]-, -NR[err]-CO, -NR[err]-, -O, -CONR[err]-,
-CO O, anwodof2sdds[ err])-NR[err] - t he groups R1, whi GCTMS9813228 he
same or different when there are two or .30 three such groups in the

nol ecul e of formula 1, are sel ected fro%

ot o1 ooycl oWV SR G bRl oldton, A recBERY T 4 mlliaisr e ¢ o

-(CHerr]) [ e&bgmﬁve WﬂanG Yékéﬁn%b?dl “Effecf bptnnéié:amuaal &higtamiR err],
CONR3R4, R3R4, het eroary g‘ enyl whi ch he,ng%l S

optionally sbiasnepegtcmmggwsbm QMW dusg canvulsions,in, ral kyl ,

2nd hal ogen # ERhachf o), 284 tioes), pp. 120-133fYepctt AGkARIBRmMRE Tl Uer
gR[rtca)lrjlro]S agd{F?@?gh?rwmﬂggﬁ%?&eFggtoéfﬁgbm;ﬁ:;ﬁghg %ﬁwer 10

| kyl  and pvlsty ' g0 2 forguggsst it g i

?ntgr Vggl ngyfmdmgs@dpb@ﬁethe%yimtﬁé’éisiti&tfthécéﬁtrur Iﬁisfainirie?gic tetnﬁ% ng 4 to 6

carbon atons that can be substituted with one go | &ngl
gr oups; involved in the; inhibition,pheeizurasy dnterpationa) P%temt R "@t!@ SR3

NR3R4, 16 4t
C(aterr])[e réj SOFP12A T (ShihR i Beknar ﬁ%ggatelegmbéém uge of E)B-0T 0P

is at arbOfr Sbrmmldamlyl)propylllsothtourearaaa l'mtamam%gisamtacnnﬁt,t o 3; and
rom.,l

nis O or an_inte

accept abl e a@FBe‘QgEY {‘?rotﬁe?!ﬂgl c9gl|gp\é%]dlso§g,ers e.g. OAlase'ﬁ'%JﬁanBE'ﬁé %tai% aI |y
accept abl e sagk- rblmée%emmmp&nﬁénmhsahlﬁkes et al. ["NévdIdiisthhtingé M4 udi ng a
taut omeric formthereof The conpounds are useful for treating

various di sorerapior anptagonists:paffinities iran hisyesaptos dingingjassay@ndnduced

16, "1656. anaPgtencits © e B8R RS fthatet hdetPupsdaP Kinbal 8 357"

1997 di st4 os ﬁmdazolylamymmnpomiﬁs io\merélhethérmﬂdam’mamfyl yrous lmb:bmfed td
allergic rhiniti Sin conbi nati on of, .at Pde &sta
H err] recepﬁtﬂu%{'ﬂa pgp, aRPster groyp;or an amide group ?lnc uding hloamtde

and urea), and compare these to thioperamide. Leurs et al. [“The

histamine Ha-receptor: A target for developing new drugs”, Progr. 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 Hj recehptor antagonist.

WO 95/14007 claims Hjz receptor antagonists of the formula

(CHy)ri
HN/—(N Rz© (CHp)s—A—R!
A -

wherein
A is selected from -O-CO-NR1-, ~-O-CO-, -NR1-CO-NR1-,
~NR1-CO-, -NR1—, ~O—, ~CO-NR1-, ~CO-0-, and ~C(:NR1)-NR1-;

the groups R1, which may be the same or different when there are two or

25

30 three such groups in the molecule of formula |, are selected from



one histam ne H3 receptor antagonist.: ' In view of the art's
I nterest in conpounds which affect the H3 30 receptors, novel cogguynds
havi ng ant aWO9R2#408ct i vity on H3 receptors woul d be a

contribution to the art. This invention pgQuides just

-4 - such a contribution by providing novel conpounds havi ng H3

ant agoni st ' :
CVerT o 5 nydiGben éﬁdasbvn%{/valtl)% l, gycloalkyl, heterocye ch HHE hetbrobyelo- oup of
conpounds fal lalkg gvoubsnandugrs\mmeﬂbbmaﬁ -:(ﬂmf}y-ﬁrtwmleséefa

descri bed therein are art | cuI arly active an sho al uabl e

phar nacol ogi cdrompr&ge é‘?ﬁé ‘)év'ﬂ% hetawaty! arftﬁm%yl{ err]

(18r or a 523[ RN '@&rygﬁ %5 mgnérgpé&ﬁﬁhfédw hhro@gn, r&w%ﬁukaﬂ{ Yﬁf ctohﬁfrf‘)f
- CH[ er r | - O5CO-paiyhaioloviiaticyl,| aid yiis hnixteiger from 1 0@ err]) [er r]

[nelr f] o1 O; ¥ 13/h@?é$ ﬁemé‘iﬁ:[@?“ehwwn@@ h?lc’%[‘étp]“s R[“Qr?'!‘yland R4 are

hyd

i ogan (o, ' HphY BRG] et uceBfrt FBERE.Hd oS 8 oAl bR,
SR3 and NR3R#4;

R3 and R4 are independently selected from hydrogen, and lower
10 | alkyl and cycloalkyl groups, or R3 and R4 together with the _inte'rvening
nitrogen atom can form a saturated ring containing 4 to 6 carbon atoms
that can be substituted with one or two lower alkyl groups;
with the proviso that, when y is 1 and G is ORS3, SR3 or NR3R4,
then neither R3 nor R4 is hydrogen;
15 the group —(CH2)n—A-R1 is at the 3- or 4-position, and the group R2
is at any free position;
m is an integer from 1 to 3; and
n is O or an integer from 1 to 3;
or a pharmaceutically acceptable acid addition sait thereof;
20 or a pharmaceutically acceptable salt thereof with a base when G is
CO2H; including a tautomeric form thereof.
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. Appilication Serial No. 08/3809319 filed August 14, 1997 disclose
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 Hs
30 receptors, novel compounds having antagonist activity on Ha receptors
would be a welcome contribution to the art. This invention provides just



CFlerr], OCHerr], OCF[err] or CN, and 20 wi th the proviso, that
when Ais.-CHerr]-OCONH and R err], Rerr] and R err] are all
hydr ogen, woa9zkisscan not be d. A further feat RCE/USHS/ZIS
i nvention is pharmaceutical conpositions containing as active
i ngredi ent a conmpound of the fornmula I WoTi ned above (or salt, or
solvate or tautomer) together with, a phar ceutical 25, Cﬁl’l’i ?r or. .
exci pi ent.  such a contribution; by providing noyel,compeunds having,Ha Antagomsts + or
treating all e%&w (for exanple asthma), inflanmation, cardiovascul ar
di sease, hypo en'stY'on, -5-
rai sed intraocul ar pressure (such as glaucoma)--i.e., a nethod of |owering
i ntraocul ar pressure, sleepi @Mﬁm@somi a, somnol ence,
nar col epsy and sl eepl essness, . ases of the G tract,
st at es of shyper anil hagpowrbdeh fdyndithét averdberssefca pairow groupted gastro- 5
intestinal tract, disturbances, of the ce r ySter A and
hyper acti vi twmp?%@%élfngawﬂ HWW&%@ Pgﬁ‘t@gﬁﬂ}ﬁé‘&tégﬁ:ﬁ%s and
depressi on) aggkfRE thePsin Hrs Paifiélatly delivé andl st Valuable
schi zophreni a, obesity and m graine) conprising adm.nistering.an

etal famaplas o

ef fective anoRharmgcologicalprepertiss. Fbhergpmpoupde arg|of the gep

tautomer thereof) to a patient in need of—s4ch jreatnent.
Anot her feature of this invent j-ea N ~ rf ting
i nfl anmati on, which conprises fadm 0 a patrent suffering from

i nfl anmation an effective arfdrtze? a co¥eednd of formula | (or a salt,
solvate or tautoner thereof) to a patient in need of such treatnment. 15
Anot her figat upea PphaiimaseitioHllyt acteptable actd additibo saltraratoivagedhersaf for

whi ch conprises admnistering tqQ a patient suffering fromallergy an

ef fective anmotawtorger heraahoWh8™®IR: fornula | (or a salt, solvate or tautomer
thereof) to a pati gns -CH,OGAICOENFUCICIZ-EROTENH- or -CHaCHo-COANIAL her
feature of this inventiof is a method for treating di seases of 20 the

G -tract, whi@Hgprises adnministering to a patient suffering froma

di sease of the G-traﬁ &an fffective amount of a conpound of fornula | (or

a salt, solvate or MBI} ;thereof) to a patient in need of such
tr eat mentq5 Ris thégpoler feature of this invention is a nethod for
treating -
R1
RZ
R* R®
wherein at least two of R1, R2, R3 and R4 are hydrogen and the two others
are independently selected from H, halogen (e.g., Br, I, F, or Cl), CHg,
'CFs3, OCHg, OCF3 or CN; and
20  with the proviso, that when A is -CH2-O-CO-NH- and R1, R3 and R4

are all hydrogen, then R2 can not be Cl.

A further feature of the invention is pharmaceutical compositions
containing as active ingredient a compound of the formula I 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,



cardi ovascul ar di sease, which conprises admnistering to a patient 25
suffering fram cardi ovascul ar di sease an effective anmount of a conpound

of fornula WG®24d05alt, solvate or tautoner thereof) to a paPCEMSORRAZRRed
of such treatnent. Another feature of this invention is
a method for treating di sturbances Of the central nervous system

a et r treating - dis | ntral .
o e oant 1 o faise intfRUL Bl BrECLOE (SDich AbIaRRbmRYLLE" HhetiGHTLf ety ccs
for guI? | ((r)]rtiatm?bmatr pressure) sissiping disondéenie.g.; hypersomniap sermpaience, i6n
rea nt. . . " - O-
The i nventi on BATEGIER%Y|andsleeRlessopss,sush ag insgrnia). dissasss of the GLiraghnds

i n combi nat i ongtatddofhypériaid Rgpdintatiity ARE ARIdIE sabietidfdfthe fgdistro-
treatnment of allergy-induced airway ( ai rway) responses. 5

| e.g., upper
DETAI LED DBscrntesting! tractydisturbancescgi the centraPnervouﬁesy oll¥ee agd t he

I nvention are@fr;é" @é@‘g | =g Tp=] wth
organic and in ga'%?@ﬂgc{)@lyg central an%%?&gﬁéggﬁﬁ(%%ygg Péﬁ ésnu%ch salt
formation are dephession)and other CN8Idisorders (suchpas Alzheimes'si c, citric,
oxalic, malonic,.saticylic lic ,fumaric, 10 .succinic. ascorbic, maleic,
nmet hanesul f oni %‘”Hﬁ%P'B’Pﬁ&}- qﬁ%ﬁn%ﬁagmmg) %%WBB%'?H %d'QH'%‘?"R&?" known to

t hose skilled j < oAt ing the
free base for rhéf\?\ne(%tﬁ%a&g‘gwfgfgnt ap?olﬁ{not%fo?om@éqqagggyr ed a%i%té to produce
a salt inlbhe tavtareet theredf)tarmpatientlie needofisach treatmebbr ns nay be

regenerated by treaji t t . w.th a suitable dil 5 ..3aqueous base
solgut i on suchyas di {”‘h?g‘%{ggéﬁﬁé o;%%mq{f;@polﬁiad@e%odj{‘o%‘t%%ﬁtg@si um _
car bonat e, ammipflammmatiors,odhich donpridernatministesingriea patient sufferigofrom di f f er

fromtheir corresponding salt fornms sonmewhat in certain physi cal
properties, suifagunation pneffectiva amount ofa cempound af fomaulad (or axsait,

oL e ook FOUER of B viRE IR Bh R e bR By P PO
unsol vat ed5as wel | Asmother feature \oitisig ifvention isicimethod fowvesatirgrdallegys, €. 9. .
hem -hydrate. \Iovﬂic%eggr%%l'i’ses 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 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
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.



the solvated fornms, with pharmaceutically acceptabl e solwents such as
wat er, ethanol and the like are equivalent to the unsolvated forns for 25

pur poses Ofyoidoapsdo8vent i on. Nuner ous cheni cal s PEIIUSIRR23r e
known to have histamne Herr] recgpt or antagonist activity. Many
useful conpounds can be cI assified as et hanol am nes,

Rep! csont at i ve. H{ o1 InVEBUGD sHsc ks Ge.abpect Rtusing RS "0k o on.

astem zol e, GoMEslint maécﬁhBﬁlhtlBﬁ,wnﬂPaWstam:mH recaptde antagonist for ani ne,
cetirizine, chlorpheniramne, clenastine ycli zi ng, carebastine,

cypr ohept adi feeataant iof llarayninduged We(elfﬂy UPBRLALWRYLIGSRODSeR own

as SCH-34117), di phenhydram ne, doxyl am ne, dinethindene, ebastine,

-7 - epi nasti ne, eflet|r|2|ne f exof enadi ne, h droxyzi ne, ketotifen,
| or at adi n8, | evoc dDET F TREINVENHON i anseri n,

nober astine, - - clizi Q | I Fam ne,
pr onet hazi ne, P?@?&S’pﬁg Jf?ﬁ%ﬁﬂ@ﬁhﬁgﬁ@%[@éﬁ@ I ne, trimeprazine
and triproli Cbh”a?mao‘éutucﬂwaccemabmwts with orgamiclgndamoegduoaamds to

Speci 16 bi odRiRTEbIGR afiebln pids ot SSCT salf FordasaCHB e AR, "Gr '
| sol ated gui 'Lii@fé@kgphb%ncs%eﬂ@rmﬁi@mhﬁb malonic, WaRsyiRs Atedicpfimardied

February 19, or exa 13 antagoni sts of this

i nvent i onOcarSum:lmQ.nmmblclma‘Gﬁct m%thaﬁ?%ﬂfoﬂ'ca?\ﬂ@@@i‘ﬁrs abaddd from
astem zol e, L&l NE,

chl or pheni raﬁéw ﬁ]egﬁ&rtdgfneb t}osetglﬁm}ﬁqgé??apgg%t‘éﬁgiy l%rat adi ne
(al so known eS@t'ecBbybahtadmpnhe free basehfosmawitin @ sufficighbameunt efaﬁ‘@u ne,
f exof enadi ne,

or terfenadi nd® IO._P%I 86416 prg‘pg%e ﬁﬁiﬁ%@”?@ﬁﬁﬁgoﬁﬁ $-0 h|0|se

i nvention canfoffs may becn‘e@’ehefaiew&yhréa‘nddtherdaltanlﬂagosuﬁablsdllmet ed f rom
azat adi ne, bronphen-

, h
car ebast i1%e, %@‘M%B@‘hé‘?lmm“ SUC?‘ ?%Shé‘%‘lﬁgee‘iuﬁ%ﬁﬂﬁbﬁ#r%%i 34117),

di phenhydr am EWEhftﬁmate amnichi@ badasbidiem digdrbbadie)eThefree base
nor ast em zol €. 8 present ative conbinations include: the H3

ant agoni st s _oformsi differ from theireearrespoRding sa)t tarmgi spmewRabin RN st s of this
| nvention w tBhysncal properties, such as solubility in polar solvents, but the salts are

otherwise equnvalent to their corresponding free base forms for purposes
20 of this invention. B ,

The compcunds of Formula I can exist in unsolvated as well as
solvated forms, including hydrated forms, e.g., heml-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 comp_punds can be classified as
ethanolamines, e_thylenediamines, alkylamines, phenothiazines or
piperidines. Repres.gentative H, receptor antagonists include, without

30 limitation; astemizole, azatadine, azelastine, ac_riV_astine,. bromphenir-
amine, cetirizine, chlorpheniramine, clemastine, cyCIizine, carebastine,
cyproheptadine, carbinoxamine, descarboethoxyloratadine (also known
as SCH-34117), -diph"enhydramine, doxylamine, dimethindene, ebastine,



- - CH2- NH- CO- NH-

descar boet hoxyl or at adi.-ne, H3 antagonists of this invention with

- fexof enadi ne, . and H3 ant agoni sts of this“invention with cetirizine.

~ Preferably, WO#Ya#88 8 is used in the nethods of this inventi dET/YSP823223

- Those skilled in the art will know that the.term "upper airway" " nmeans
the upper respiratory system-i.e., the nose, throat, and associ ated

structures. : : Sl OV, [ ki IHﬁﬁ.g oH&gﬁ ' erein-
at least two of p'"as“"eRf,ﬁg@ﬂﬁga%ﬁé% lﬁé’e y ’r‘gﬁ@ﬁ’ an f éq?ﬁ\%a%?ﬁ%'ers are
_ independent | y #vocabastinegniizalastine, l?neé]_xitazm?,enna_}nsaﬂl!{, mb]era@ma[,gr rJMH _

. OCF[err] or CN - i nveniiqn al.so .inc ounds erein
©at I[eas]t t wo of“ﬁ?l',z'“e' noraﬁfmkéleaﬁ&c%a% 8%%8‘?'@89#?%%"1%%&\1\0. ot hers are
- a. terfenadine, tripelennamine, temelastifie, trimeprazing land tripyelidinen

- further includes conpounds wherein at |east two of err], Rerr],

 Rlerr] and R eQthencemppyndgaandieadily betayalvatedte c&erterrgln_,e @mévit_x gtdiy

[err] _reéeptors by @%%Qv%st%% r‘i‘é s\f Sinc Bgﬂ%ué]ﬁjeséif?g bltortl:ﬁac':lg o rt]hté 2on rggéilgde:
response to histamine of isolated guinea pig ileum. See for example,
WQ098/06394 published February 19, 1998.

For example, the Hz antagonists of this invention can be combined

10  with an H,; 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 H; antagonists of this invention can be

combined with an H; 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, H antagonists of this invention with
descarboethoxyloratadine, H; antagonists of this invention with
fexofenadine, and H; 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, CHg, CF3, OCH3, OCF3 or CN.
This invention also includes combounds wherein at least two of R1,
R2, R3 and R4 are hydrogen and the two others are Cl.



10 15 6- - [err]

WO 99/24405 PCT/US98/23223
-8-
“This invention further includes compounds wherein at least two of

R, R2, R3 and R4 are hydrogen and the two others are Cl, and A is
-CH2-NH-CO-NH-.

Representative compounds of the invention include:

. /__(CHZ '
OCHs3.

5
' CH,
CH,
10

CH,
HN__N O—CHZ-NH-CO-NH@
| CHo
,CH,
HN N \Q—CHZ-NH-CO-NH—@

15



CF3 [err]

[err]

WO 99/24405 . PCT/US98/23223

-9-
CH,
HN__N \©~0H2-NH-CO-NM—Q
7
S
Cl
_CH,
“HN__N \Q—CHZ-NH-CO-NH '
8
. cl
5
_CH,
HN__N O—CHZ-NH-CO-NH—Q
9
- Cl .
CH,
HN__N \©—CH2-NH-CO-NH Cl
. 10
Cl :
CH,

10

;
.

HN

CH,-NH-CO-NH- OCF,
11

b4



Preferably, the conpound is conmpound 8 (see Exanple 3 below). 15

-12- PROCESSES FOR PREPARI NG THE COVPOUNDS Conmpounds
of the forwdgg/;mtjsan be prepared by a process i n which tPoT/UsSIBR32ANd
part of the nol ecule represented by € 6]

. CF3
_CH,
HN__N \Q—CHZ-O-CO-NH |
12 .
Cl
_CH,
HN__N \O—CHZ-O-CO-NH cl
13 .
_CH |
~ CHg
HN\/N CH,-O-CO- NH—Q |
5 14 - 'CH3;
-~ CN
_CH,
HN__N O—CHZ-O-CO-NH
15 .
Cl
_CH, N
HN__N \O—CHZ-O-CO-NH
: 16 .
10
OCHg4

<\Z

_CH,
HN \Q—CHZ-O-CO NH

17



5 is coupled to a compound providing the remai nder of the nol ecul e,

I ncl-udi ng the. group R Those skilled in the art will appreciate that Pqg_ -
represents AVQ99/24488 ¢ protecting group (e.g., trityl, abbrevi RCIES 9?’?”%3
Speci fic exanples of processes for the preparation of such conpounds

- follow 10 Process 1 For the preparation of a conmpound of the
formula | wherein A |s -CHerr]-OCO NH, reaction of a hydroxy

conmpound with an o [err] r oxy
. conpound can be drepgred by on of a conpound of the rul a 28
(wherein Yis EIN))\( rr] ., M ROHOOeNH-etre \ agep such as
D BALH, |ithium altUm num hydri e, sodi ygn bor ohydri &g or he@lﬁi ke.

Process 2 20 For the preparation of a conpound of I
wherein Ais -CH2-NH- CO-NH-, reaction of an amino conpound wi t'h an
i socyanat e: -13- [err]

CH,

HN__N CH2-O-CO-NH—Q

CH,
[~ o]
HN N CH2-O co NH—Q

Cl.

10

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



The am no conpound can be prepared for exanple by reduction of. a
canpound.of the fornmula 28 wherein Y is CNwith a hydride reducing

agent sucky@eosddséshi um al unmi num hydride, or by catalytic hy RGRfESAS(Z3223 5
with e.g. Raney nickel or palladium on_garbon. Process 3 For
t he preparation of acorrpound of the f3 mul a | V\,herelnAls -CH err]
CH err]-CO NH (CH erg | al kyl al um no-
am ne, preferably o brr] - R[err]

(o T A e S s

material s fqhe fefbhandemariiof theamdieduterepresenteddyed by the 15 net hOdS'
di scussed bel ow, wherein: Y represents a group convertible into
-CHerr]CHerr]-COOR[err], - , or CHerr]OH In a first step
conmpound 28 is pr epar ed: 25
- PgN_ 2N -
S N\

5 is coupled to a compound providing the remainder of the molecule,

4 i

including the group R. Those skilled in the art will appreciate that Pg
represents a suitable protecting group (e.g., trityl, abbreviated “Tr”).
- Specific examples of processes for the preparation of such compounds
follow.
10 Process 1
For the preparation of a compound of the formula I wherein A is
-CHo—-0-CO—-NH-, reaction of a hydroxy compound with an isocyanate:

/_—_(CHZ - 26 RNCO
PgN_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
PgN_N

Y
with a hydride reducing agent such as DiBALH, lithium aluminum hydride,
sodium borohydride or the like. '
Process 2
20 For the preparation of a compound of the formula I wherein A is
-CHo—~NH-CO-NH-, reaction of an amino compound with an isocyanate:



[err]
CH((R)[err}

for azoi sobiwquos | e.

-CH err] OH.

wherein R err]

36 is then converted into tarti ng conpound for process 1 as
descri bed above. 10 Sy A 2 Yis preferably -CH2 . NH2
which is obtained by edlction o : con&ound 28 RINCON v = N,
compound 28B [err] PgN

conpounds wherein Y is -CH err]CH[er'r]

15

al dehyde.

6

10

15

Mstands for MyX (X= Br or 1), Y stands for CN or

CH,-NH-CO-NH-R

" The amino compound can be prepared for example by reduction of a

compound of the formula 28 wherein Y is CN with a hydride reducing
agent such as lithium aluminum hydride, or by catalytic hydrogenation

- with e.g. Raney nickel or palladium on carbon.

Process 3

For the preparation of a compound of the formula I wherein A is
-CH2 CH2-CO-NH-(CHj3 )m—, reaction of an ester with a dialkylaiumino-
amine, preferably one of the -formula Me2AINH-(CH2 )m-R

CH; 31
= Me; AINH(CH,),,R
HN,_N CH,CH,CO,-R -~

Solvent
— 32

HN N CH,CH,-CO-NH-(CH,)-R

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

PREPARATION OF STARTING MATERIALS AND INTERMEDIATE
Starting mate_rials for processes 1, 2 and 3 can be prepared by the

methods discussed below, wherein: Y represents a group convettible into

-CH2CH2-CO-ORS8, -CH2-NHz, or CH20H. In a first step compound 28 is
prepared:

HoNHLT For
Cderr]Rerr], tESOLY%?tl ng materi al
is the acetal which can be (?p,pverted as above to the corresponding
The al dehyde is AN hab he i m dazol e oganonetal lic
reagent and the resul t#’ al cohol re e unsaturated conmpound is

then reduced to QRW NcooR

S

TCDI stands for thiocarbonyl diimdazole, and Al BN stands
For process 1, Y is preferaBFSl"US”’”m

In a first step an al dehyde Dgls formed: [err]
Is a lower alkyl group, e.g., nmethyl or ethyl. The aldehyde

. €.



[err] : . 40
The resulting ester is then used as a starting conpound for process 3.
Those ski | Wwethoragoshe art will appreciate that the conpound FPCTASP8E3223

prepared by treating [err]

W th a phosphorous ylide such as that ge'nHat ed from
(EtOQ[err]POCH err]Co err] Rlerr]/NaN(Si Me[err])[err]. The | ast
step is nostly the deprotection of any &c@prj@%roups OHrhi s can be
acconpl i shed by severaMmeg9ds well N 1N rotecting

(e The 108 p
eggw a%\b‘ Yol ysi == @
S orgad

group is preferabl e that can?hbe
hydr ogenol ysi s;pgN CaN fer examle tl érﬁmgroup ‘Qgherr

which is pref@Fably renoved By dro sisin ot

sol vent. The IB&dr ol ysi s carB4orYexarrpI e fected by nean8sof Y
mneral acid in an at er - | e organi c sol vent such as a
| oner al kanol-, -15 esppsei- =t hano 15

)¢ e @]g.r oups
that can be used (an ththo e(ple @%ﬁc %ﬂlﬁ&p E&J%
[often abbreviated PN 2 L (wh nc]a% ADABEH or with
hydrazi ne, ammoni a and o8 Y orgamc solvent

M stands for MgX (X= Br or I), Y stands for CN or CH(OR)2, TCD! stands
_for thiocarbonyldiimidazole, and AIBN stands for azoisobutyilnitrile.
For process 1, Y is preferably ~-CH2OH. In a first step an aldehyde
5 is formed:

7 Acetone/water
PgN OR gN
or THF/water |

wherein R’ is a lower alkyl group, e.g., methyl or ethyl. The aldehyde 36 is
then converted into a starting compound for process 1 as described
above.

10 For process 2, Y is preferably -CHz .NH2 which is obtained by
reduction of the compound 28 wherein Y = CN, i.e., compound 28B

— LAH. THF = Z ]

28B 29 |
For compounds wherein Y is -CHZCH2002R6, the starting material
16 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 -CHQCHz-COQRGZ



a | ower al kanol,

et hoxynet hyl
abbr evi at edv00928108EN] (whi ch can be renoved with acid or fl

-16 -

fol |l owi ng

of the
Step 1

(0.3 gm 0.7 mmol g
THF (10 m) wegg)

e.g.., nethanol or ethanol), and (2-triloweral kylsilyl)-

groups, especially I\/b[err]Si(CI—|[err])[err]OCH[err!- of ten
4

{23723,

Conpounds useful in t_h'g_i nvention are exenplified by the

exanpl es, which should not "be construed to limt the scope

di scl

hr. The reacti

met hyl ene chl ori de (50 ]
was separated, dried (Ma2SO4), filtered, conce

reduced pressure.

acet ate kel d the produg 2 hite 15--solid (0.4 gm
=t 5 Y CDOZRdéJ 42 RAuetHdf

hexane: et hyl

9299 .

[err]

10

15

20

osuy e. 5 Exanple 1
OR" [err] A sol ution of the al cohol 41

d the isocyanat g OfcEm QA 84 mmols) in dry
St un 3 o'bnﬁﬁﬂute & rmsp y queef or 2
was et at ed Under reduced gredsufe, diluted with
m ) and washed 9% brine. “Jhe organi c | ayer

trated under
The residue was puk a Fl ash Colum (1:1

OH
g TXEUOH CO,LR®
PgN__N
40

" The resulting ester is then used as a starting compound for_process 3.

Those skilled in the art will appreciate that the compound 37 can be

prepared by treating

OR’

RO

CHO
41

with a phosphorous ylide such as that generated from
(EtO)gPOCH2002R6/NaN(SiMe3)2.

The last step is mostly the deprotection of any protecting groups.

This can be accomplished by several methods well known in the art. The
protecting group is preferably one that can be removed by hydrolysis or
hydrogenolysis; it can for example be a trityl group (CeHs)3C-, which is
preferably removed by hydrolysis in an agueous 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,
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., methanol or ethanol), and (2-triloweralkylsilyl)-
ethoxymethyl groups, especially Me3Si(CH2)20CHo- [often abbreviated to
SEM] (which can be removed with acid or fluoride ion).



Compound 42 (0.4 gm 0.65 mmmols) in 3N HCl in methanol (40 m) .20 was
heated to.60[err] C under a nitrogen atnosphere for 2 hr. The reaction
was cool edwopeoRdhesr r] C and concentrat ed under reduced pressURCI/USOREB3223
resi due was dissolved in nethanol (30 m neutralized with concentrated
anmoni um hydr oxi de, and reconcentrated.” T™e residue was purified on a

flash colum (10% pet hanol, satyrated. with ammoni a in t hyl epe 2 . .
chloride) to vyiel d%me.t*”_ﬁiﬁi isnipvention %?"?Wgﬁ%‘aﬁﬂ%ﬁ fQRP‘Mﬂg (20
m) to form t aripless WHich sRéuldtict be'Enstiviedi tBaithitthePsodpd 6f thewder after
concentration under reduced pressure (0.22 gm 84% . Mass spec: (FAB)

376 (M+H). disclosure. - 17-

Exanpl e 2 Step 1 [err] 5 A solution of the am ne 43
(0.32 gm 0.75 mol) in dry THF (4 rﬂE was added dropwi se to a
solution & the isocyanate (0.14 gm in THF ( 3 m) under a
nitrogen atno ere at 22[err]C. Additional THF (3 -- m)--was used to
rinse the fl d syringe. After 2 hr., TLC (5% net hanol sat ur at ed

wi th anmonia in nethyl ene chl org NDQcat ed conpl ete 10 consunption of
the am ne. The reaction was conce at ed under reduced pressure and

purified on a Fl #&8KC0 R (120C Silica gels~Z. i met hanol saturated
wi th anmoni a i WNgehy! BnelchlgqT dart o yi el gywhi O%ﬁ? m (Q. 28, gn .
6o

The m xed fractions werﬁreurified usi ng the same c It to yield
addi tional product (0.‘1 gm total yield = 82%: M&s 15 $pec b: 583
(M+1). ' )

A solution of the alcohol 41 (0.3 gm, 0.7 mmols) and the isocyanate

(0.16 gm, 0.84 mmols) in dry THF (10 ml) were stirred under a nitrogen
10 atmosphere at 22°C for 2 hr. The reaction was concentrated under
| reduced pressure, diluted with methylene chloride (50 ml) and washed
with brine. The organic layer was separated, dried (Na2SQy), filtered, and
concentrated under reduced pressure. The residue was purified on a
Flash Column (1:1 hexane:ethyl acetate) to yield the product 42 as a white
15 solid (0.4 gm, 92%).

Step 2
ap 3NHC NN OTH o
MeOH 13A o \C[m

» HCI
Compound 42 (0.4 gm, 0.65 mmoils) in 3N HCI in methanol (40 mi)
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 methanol (30 ml), 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
mi) 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).



Step 2 . ) [err] In a manner simlar to that
described for Exanple 1, Step 2, 20 conpound 44, from Step 1 Q.

0.52 mmmol s)woa9zessverted to the product 5A (0.052 gm M’&s&g{yspec
(Ad) =216 (7%, 188 (35%, 171 (877 -154 (100). W6 99/ 24405
-18- Exanpl e 3 Step 1 [err]

To a 1 L Parr flask containing 5.2 g of I ckel (washed with 5

et hanol (4 x 10 nL)) was added 400 niL ()‘Ef%%l] sat. nethanol and 9.8 g of

hydroxy nitril| Stegipound 45 (22.2 mmol), and the mxture was

hydrogenated at 45 psi H2 for 8 h. The reaction mxture was filtered and
concentrated. The product was purified by flash colum (silica gel) eluting
with 20:1:0.1 to 10:1:0.1 CHerr]d NCReOH NH err]Jag. to give 7.65 g of
desired 10 product 46 (1.2 mml,/@ﬁ/oyi el d)

Cl /=
H H
43 ' 44 0] \©\ cl

5 A solution of the amine 43 (0.32 gm, 0.75 mmol) in dry THF (4 mi)
was added dropwise to a solution of the isocyanate (0.14 gm, 0.94 mmol)
- in THF ( 3 ml) under a nitrogen atmosphere at 22°C. Additional THF (3

mi) was used to rinse the flask and syringe. After 2 hr., TLC (5% methanol
saturated with ammonia in methylene chloride) indicated complete

10 consumption of the amine. The reaction was concentrated under reduced
pressure and purified on a Fiash column (120 gm silica gel; 2.5%
methanol saturated with ammonia in methylene chloride) to yield a white

foam (0.22 gm). The mixed fractions were repurified using the same
conditions to yield additional product (0.14 gm; total yield = 82%): Mass
15 spec (FAB) = 583 (M+1).

Step 2

44 _3NHC HN

=N ﬁ H
MeOH hig \©\
50 .Ha © cl

In a manner similar to that described for Example 1, Step 2,
20 compound 44, from 'Step 1, (0.3 gm, 0.52 mmols) was converted to the
product 5A (0.052 gm, 27%): Mass spec (Cl) = 216 (7%), 188 (35%), 171
(87%), 154 (100).




[err]H -NWVR (CD[err]OD) 7.2-7.5 (20H, m,
s) and 3.82 (2H, s).
_ /09924405 10 @ sol ution of conpound 46 (7.65 g,
di ssolved i n
| socyanate (3.27 g,

(1 H
-19 -

6.84 (1H, s), 5.78 (1H, s), 5.78

err]
17.P£TNﬁ9P’?£223
HF (700 L) was adde_d‘qa_ sol ution of 3,5-dichl orophenyl
17.4 mmol) dissolved in THF (50 nL). The reaction

Step 2

m xture was | eft stirring over nE%Qﬁélg concentrated to give clean
crude product 47 as a 5 white foam de product was used in the

next step wt
(COerr]OD and d[err]-DvBO), . 7.2-7.5 (22H,
5.77 (1H, s),

H s),

10

15

1furt her purification. [err]H - NWMR

7.08 (1 H, s), 6.84 (1
4.43 (4, 10 Stéh 3 [err]

B S).
N: N
» '
<N OH N OH
e
: 45 46
CN '
NH,

To a 1 L Parr flask containing 5.2 g of Raney nickel (washed with
ethanol (4 x 10 mL)) was added 400 mL of NHj sat. methar;ol and 9.8 g of
hydroxy nitrile compound 45 (22.2 mmol), and the mixture was
hydrogenated at 45 psi H, for 8 h. The reaction mixture was filtered and '
concentrated. The product was purified by flash column (silica gel) eluting
with 20:1:0.1 to 10:1:0.1 CH,Cl;-MeOH-NH; aq. to give 7.65 g of desired
product 46 (17.2 mmol, 77 % yield).

'H -NMR (CD50D) 7.2-7.5 (20H, m), 6.84 (1H, s), 5.78 (1H, 5), 5.78
(1H, s) and 3.82 (2H, s).

Step 2
" it
Q| Q|
N OH N OH
B R
46 47
NH,

Cl Cl



To a solution of crude compound 47 (-17.2 mol) and Nal (21.5 g, 144
mml) in CHerr]J]dJ[err] (200 nL) and acetone (200 nL) was added 12.6 niL

of di chl or W@PR448§/| si | ane (103 mmol ). After stirring at rooRGHEV§ERHAA, e
15 for 30 min, the reaction mxture wasygdded to CHerr]C[err] (500 niL)
and washed with 10% sodi um thiosul fate (500 nL, 4 x 250 nL), Herr]O

250 mL d [ ,q#y 't &{%& d. -
gl'he pr ozjuct o mz{s"d;;ﬁ‘r"f’ﬁ?'g%? I ggﬁq%%\*tﬁ?l ?ﬂ:‘l@(@*a@% el ut E{T&F?h
50:1 to 20:1 (@A0aml) rgscadded a solutionoef 8&5-dichioropheny] isocyanate €3.27r@duct 48

350 "I 1e SO S thiby oEEBlea R THRP 1A il T realfion YR pas kgt

7.1-7.4 (H, ngtirrifg&ef Hight and concerfiratédd ¢d give clpanTride protuct, 4Vas a8 Hz) ,

= : 4
4.15 (2K 5d’ v‘\]lhEé ?oa'izn). ’Tf?é gpud(eZ;la_tl’oduct wag)used in ?he nggctegtep \Lﬁﬁé&t further
purification. | o o
'H -NMR (CD30D and dg-DMSOQ) 7.2-7.5 (22H, m), 7.08 (1H, s),
6.84 (1H, s), 5.77 (1H, s), 4.43 (2H, s). '
10 -Step 3
Tr Tr,
‘ N
N _
9 & |
<N OH N
——l
47 48
NH NH
OJ\ NH ' oé\ NH
Cl Cl Cl Cl

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,0 (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). '



The trityl group was renoved and converted to its HCl salt by . st andard
procedures. The HCl salt was crystallized fromEtOH - tert-butyl

met hyl et hyip dop4qpsve desired product 8A white crystals (m pPCT/US98/23223
182.5-184[err]C). 10 HRVS (FAB, M+ Ht): me calc'd for
[Jerr]Herr]Jer]rNd[err]][err]: 375.0; found 375.0787.

eI H 3R (ot er o Rhag BBeilh 7 mle b e B s b 2"

J=1.8 Hz) ), 647%;@%1 599 1H; 42 L3 B H), 4%§&H 4=f8Hz), 380 (2H,

-21 -

[err] s). A solution of 1 Msodlum
bis(trinmethylsilyl)amde in THF (110 m, 5 110 nmol) cooled to Oferr]C
was treated with triethyl phosphonoacetate (23.5 m, 118 mmol ). After
20 min. tie rStegidon m xture was warned to RT. and t er epht hal al dehyde
nono- (di et hyl- acetal) (19.3 m, 97.0 mmol) dissol ved- A THF (250 m)
was added over 25 min. the reaction mxture wa stirred at 35[err]C
for 3.5 h and concentratled, The residue was pended in EtCAc 10 (250

m ), washed with H[err]{?q(] 00 mM) and brine , dried with MySO4

and concentrated to giv g of crude inter The crude

| ved in acetone (50 ') and Herr]O
st-15 resin (3.1 g) AQr 2.5 h, filtered

internediate (27 g) was di ss¢
(4.5 M), treated with Anbe
and concentrated to give t

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 [C4gH;7ClLN4O]": 375.0779,
found 375.0787. _
'H-NMR (CD3O'D) 8.88 (1H, s), 7.50 (2H, d, J = 1.8 Hz), 7.40 (2H, d,
J=28.1 Hz), 7.37 (1H, s), 7.32 (2H, d, J = 8.1 Hz), 7.05 (1H, t, J = 1.8 H2),
4.44 (2H, s), 4.15 (2H, s).
15



15
g, 96.9
(35

To a cooled (O[err]C) solution of 4-iodo-1-trityl imdazole (41.3

mml) in CHerr]O[err] (500 m) was added 3M Et her
105wW0 99/2440510] ) over. 15 min. After 30 min. at O[err]C%:/ﬁgIsPM;

on

m xture was war nmed to RT. and a solpgi-on of the al dehyde internediate
in CHerr]d[err] (50 M) was added. After 2 h, the reaction m xture
was added to 1 L of half sat. 20 aque . The organic |ayer was '
partitioned off and'the aqueous |"ayer was extracted with
CHerr]Cl[err] Stepd 200 nl). The conbi ned organic | ayers were washed
with brine (250 m), dried with ﬁlgﬁmand concentrated. The

t

product was purified by silica ge
CHerr]dJ[err]-

0

aé) eluting with 1:1
Et OACQt 0 gi ve 30.12 co&EtpNGN 150 (59

61 25 %

overal | yield) [ere]l)Jfere]l 1.34 (& J 3H), 4.26 (q,
J=7.1 Hz),'kkéh), (s #&m@aﬁ%(d I E 6.59 (s,
1H, 7.1 - 7.5 (m ¢ 16.0 Hz, CO,E
-22 - Step 2 [err] To a

sol uti on of conpound 56 (10.2 g, 19N mmol), CHerr]dJ[err] (115 m),
acetone (115 m) and Nal (11.9 g, fg, 1) was added 5

di chl orodi nethyl silane (19.4 m, 15 m‘}&%‘f) After 15 mn. the reaction

m xture was added t‘)\%ﬁlﬁbh]éﬂﬂﬂfé&dlﬁﬁpﬂs IthMﬁmdeWhWHHQ%@twfﬁous

- sodi um t hi osul fat e x 400

&itA1 wsqq!) cpolgdcm@&mrt{maéed va(mtr;ﬁtbﬂgbpsm

~dried

" silica gel
. CHerr]d[err]

and brine 5400 m),

feel@ 3y
miEi8 r@"%& JhRe 20 High %e%h %hﬂ“é%‘gtél%i"%‘%d i"7§T<%"""|de| d) .

1H NVMR ( CDO [ eterdephtimalaldehydsd r(mno-ld:etﬁylcacetal) (12.3 BK)97.8. MO()sdlssolng 26

(g, J =

- (m 20H),

7.0, 2
7.65

10

15

20

25

F'% d "ﬁ:J 525618'")0\%@@ ,ac%g%_ over Zjé—pnirgt Iﬁé geactlor{ fixtbFd wa stirfed - °

at 35°C for 3.5 h and concentrated. The residue was suspended in EtOAc
(250 mi), washed with H2O (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 mi), treated with Amberlyst-15 resin (3.1 g) for 2.5 h, filtered
and concentrated to give the aldehyde intermediate.

To a cooled (0°C) solution of 4-iodo-1-trityl imidazole (41.3 g, 96.9
mimol) in CH2Cl2 (500 ml) was added 3M EtMgBr in ether (35 mi, 105
mmol) over 15 min. After 30 min. at 0°C the reaction mixture was warmed

to RT. and a solution of the aldehyde intermediate in CH»Clz (50 ml) was

added. After 2 h, the reaction mixture was added to 1 L of half sat.
aqueous NH4Cl. The organic layer was partitioned off and the aqueous
layer was extracted with CHzCl2 (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 CH2Cl2-EtOAc to give 30.2 g of product 50 (59 mmol, 61
% overall yield): TH-NMR (CDClg)  1.34 (t, J = 7.1 Hz, 3H), 4.26 (9, J = 7.1

Hz, 2H), 5.79 (s, 1H), 6.40 (d, J = 16.0 Hz, 1H), 6.58 (s, 1H), 7.1 - 7.5 (m,
20H), 7.65 (d, J = 16.0 Hz, 1H).



[err] To a suspension of conpound 51 (6.2 g, 12 mol) in

MeOH (65.m) was added magnesium (0.65 g, 27 mmol ), stirred at RT. for
2h. Moreé wooogiagsiesi um (0.71 g, 29 nmol) was added and t hPGRUSAS23R3

m xture was stirred an additional_J,5 h. The reaction m xture was
added to 3MHCO (80 20 nl) and extract with CH2C12 (3 x 50 m). The
¢onbi ned orgsalcgl ayers were washed with brine (60 m), dried w th
MySO err] rated and purified by silica gel chronatography

el uting \é\nth ﬁo 1to @Rl CHerr]C[err]:MeOHto give 5.0 g of the
saturated nethyl egtes ernmedi ate S5¢ (10 % yield).

[err] HNVR ( COB-NENYT) Tery)l 2. 60 (t % it P2 = 7.4
Hz, 2H), 3.67 (s,\3W), bl 686 (s, H)\—N7.1

-23 - Step 4 [err To q—ncool ed Oféearr]C)
sol ution of 2(4-chl orop%enyl)ethyl amne (76 [err]l, 0.57 mml ) in

tlollueneI §10 31 ) wd® %ddhﬂioﬁmftaampnum 5&(10r2rg;r11991mmol)1 CHa28k2 (115 55 m,
no a t h t

added a sol Emiir#céie%ﬁ*{ﬁ%w@ﬁw?éﬂi 5o 83 Hmbd Bhea U1 e e
m). Afteg ﬁﬁﬂd}&dﬁﬁeﬁg{sﬁaﬁé@éqrmﬁ 1%9hmnidl)9 Aﬁaﬁusmmth@ Feotions

cool ed, car e?ul 'y quenc sat. Na[err]$S concentrated and

Egrl H_Ied bydmlxﬁuéﬁv‘g%ﬂ a@(ﬂﬁd)fm%@plﬁ?o‘émﬂ and Wﬁsth?dS“%t'NI-‘!Pe@ BAUSAES MeOH i n
% yi el ([j)err] Ls{UH tﬁlgs‘g\*%\{g (gt I ON "ﬂ; I-??e@gz?ng‘o@%l n er rre ?&@?%w%%rﬁﬁgl 2648

nmol ) in Et Odith MgSQApafd tohceatsatedse alivedpridutt mrﬁunﬂea I8y siliga gel 65[ err] C
for 2 h and concentrat ed.
- chromatography eluting with 2:1 followed by 1:1 CH2Cla-EtOAc to give 7.2

10 g of product 51 (14 mmol, 72 % yield). {H-NMR (CDCl3) § 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
=N “ “CO.Et MeOH N COzMe
15 51 52

To a suspension of compound 51 (6.2 g, 12 mmol) in MeOH (65 mi)
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 HCl (80

20 mi) and extracted with CH2Cl> (3 x 50 ml). The combined organic layers
were washed with brine (60 ml), dried with MgSO4, concentrated and
purified by silica gel chromatography eluting with 30:1 to 10:1
CH2Cla:MeOH to give 5.0 g of the saturated methyl ester intermediate 52
(10 mmol, 86 % yield). TH-NMR (CDCl3) 3 2.60 {t, J = 7.4 Hz, 2H), 2.91 (t, J

25 =7.4Hz, 2H), 3.67 (s, 3H), 3.87 (s, 2H), 6.56 (s, 2H), 7.1 - 7.4 (m, 20H).



Purification by silica gel chromatography eluting with 5% NH err] sat. MOH
in CHerr]CJ[err] followed by acidification with 3M HCI and concentration
gave 15 35womemidoshe titled product 24A (0.095 mmol, 37 % yiREHYS

( MEHH) - me calc'd [(err]Herr] Negg]1OC J[err]: 368.1533, found

368. 1530. Fol |l owi ng t he exanpl es above using the appropriate
starting ounds and reaction conditions suitable for the conpounds
used 20 conp 1-4, 6, 7, 9-12, and 14-23 descri bed above were prepared

as their HO sal tHaNRQe~esylts of mass spectronetry run on the HC
salts are given in the tgbld bel ow oHCI
-24 - 1. MegAl, ;

gfs. Spec CorTSZulét.jH%’ L Vess—SpeT N oA
a ( FAB) . 337 - &FAB) 3%

(M) | (Mr1) | (FAB) 243 ¢l
wny ® %370 acooled (0°C)splption:pf 2(4-chigigbhshylethylaraine(7s ul,
(1 Q/H) FAB?.SgBrgmol) in tolidriel{10 ml) was added 2M tmfthyl alumirftim iB41

( Mr1) toluene (0.85 ml, 1.1 mmuodpand stirred at RT.dor 4% min. (Fnihie teagtion
(15" 1) (a r)ni)gté%e was added"4 Lbiution of corhpo’und 5% K(ﬁf)s g, O.SQFrﬁﬁ)ol)gﬁnz
(M) ' " toluene (5.0 ml). After heating &8 65°C for 3&0h, the reaction frikture was
(ZR/H) (a c)oqggg, carefully &t'}/gnlc?hed with sat. Na2804((%ai) concent{{tég)an?’ 5
(M-1) purified by silica gel chromatography eluting with 5% NHz sat. MeOH in

10 CH,CI, 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 ml) at 65°C for 2 h and concentrated.
Purification by silica gel chromatography eluting with 5% NHg sat. MeOH

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

16 35 mg of the titled product 24A (0.095 mmol, 37 % yield). HRMS (M+H+):
m/e calc'd [Co4Ha3N3OCH}*: 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.



11 (FAB) 391 22 (d) 340 .
(MF1) . (M+1) 12 (El) 375 (M¥)

23 - wo b Rbs 354 PCT/US98/23223
(M+1) It has surprisingl y en found that these selection
conpounds are 5 in general substantialls ore active than the preferred

* conpounds of WD 95/ 14007. Hovve\ﬁr: .th! i|r nost substantial advantage is
that they provide hi gher bl ood t he conpound and are believed
to be nore bi oavai | abl e and nore easily absorbed oralty. This nmake them
particularly usef as nedicanents 10 _
-25 - H er r |-Cempoupd il ndars. Kpegy | Compound # TMasﬁelﬁRﬁS’ of the H3
receptors in thig experinent-fwas gg*apea dig br ailn. Tpsf Bl s wei ghed
400- 600 g. The bdain tlssue las honggeni zed usifg a tronin a
solution of 50 M IrIsq p % [y 337 1|l Nal_¢Ancenyr afRAB) 336 L jssue in

. the honogeni zati ¢n buffer vva< 10% w' v. The henpgenat-es were
centrifuged at 1J000 x g for }10 dMt1)in drder to r erffMrel)cl unps of
tissue and debri ¢ 5 =t -amr&w-e_—- AmRasnty i fuged at
50,000 x g for 2¢ min."in order {o’sedt mgnt t he rre"r‘ornes ich were

next washed thre¢ times in hanogdM+3ti or] 10 buffer (50,(&0(0!)x_,g or 20

- mn. each). The rww_ﬁw e fOLorr HC unti |
needed. Al P conpqu A tlest ed? re i s€dMed*4+n IDVSO and
t hen diluteq into the bilndi qm.,h fferl (50 M Triy, pHMLH) such that -
t he final cdncentrationjwas 2 [érr]ld/m with O 1% Q__Menbr anes were
then 15 added (400 [edr]g of pr(@‘tl)aBM tC the téactidn (EAE)5338'h reaction
- was started by the additionM M|[[err] H R a-{ne h@hh i ne (8.8
C/mmol) or 3 nM [[err]hi]N[e( rretrylhistam_ne(BO Y I) .and )
conti nued under ifncubagl on at (FABmsarrj C 701830 min. (FABYY44 | gand was
separated from unbound |igand by l{tration, and the_angunt fof
radi oactive |igagd bound to the r(M1't?r)aneq } (M+1) |
‘ 7 (FAB) 332 19 (Cly 326
(M+1) - (M+1)

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

10 (FAB) 375 217 | (Cl) 306
(M+1) - (M+1)

17 (FAB) 391 22 ~(Cl) 340
(M+1) o e

12 “(El) 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 B
higher blood levels of the compound and are believed to be miore
bioavailable and more easily absorbed orally. This make them
particularly useful as medicaments. -

10



20 was quantitated hy liquid scintillation spectronetry. All incubations

wer e -performed in duplicate and the standard error was al vvaés | ess
than 10% WO 92@88pounds that inhibited nore than 70% of t hePGHEEIY33223

bi ndi ng of radi oactive ligand to th yeceptor were serially diluted
to determine a Klerr] (nM. The results are given in the table bel ow
for the HCO Sﬁéﬁ%%ﬁé&%i%ed conpound. Conpounds 1-24
had a Klerr] rr" I- M Conpound 8 ~ had K[err] val ues of
4 and 12 nM The sourcewtithd 445 réceptorsdn thissexpetimént was iggineanpig

know edge about ¢t he . conpounds described_jn . the references in the
section "BackdréindThe anjiea e'BﬁFQrﬂQQSaog 9-?“‘% brangdissue Was e t hat the

conpounds of tapné i QEinPA P in & 8olitRhUWf S0'mM Tais| Pt 7.51 | PR@EL i on,
al l ergy, di seaseségoafmﬁdég(gﬁ -trela::‘cijt),mon in& gar di ovascul ar_ di Eease, or

di st urbanc®s dinal rencentration atlissuesinstiethomogenization buffer was 10% wiv.
- 26- The | ' el & or
prepari ng Thepﬂgﬁﬁgggéﬁ%‘gﬁézéﬁ%@%%g ’Pro (t)) %@ E%F??) nr%@ijﬁ'dg 0 t{Eor mul a |

and their " removetclumps dfdissuehand delgu{isi d’heldr'equitidg-?pieimbtantsiwwere
_ [ i,hcl ude, . t t ' rSi granyl es,
o ot 11912 48 g sBIEICY o GE0O . B I ARG,

conprise fromméetrafed, which wérOhéxt Wastfdd titbe aithéy ih holioyéniaitionSui t abl e
solid carriers are kn nesi um car bonat e,

own in the art, e.g. nma
magnesi uni 8t edrultes (50900 x gfgur0 min. each): ¢ Hhe meragfaé\%,wgvﬁ/&!ez%n apdchet s

and capsul es %&éﬂeaﬁwcat%tﬂ%éfaed. dosage forns suitable for oral
admi ni stration. 10 Liquid form preparations include solutions,

suspensi ons and All Gﬂmmuzigsztofhﬁtmme&mvaﬂimﬁmOmmeane gl ycol
S0 or yted 6 9 Bilind BB IS8y 9, B 7ERER AR W T 1
i ncluded are smincenfration wa2uglmbwithv)1%DMSO] Membeandéoweid theronver si on,
oo ook b o5l 4ot B S R S REE i B e e
el atl on nay TSGR of 3 o PHIR-e-mERiATSlarinERBEC Rl SRS, 1
be in conbi natBRINWnéth§ihistamine (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. All 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.



20 pharmaceutically acceptable carrier, such as an inert conpressed gas.
Fot preparing suppositories, a low nelting wax such as a m xture of

fatty aci dwd 9spa40sdes or cocoa butter is first nelted, and tRCEI/ERIBLRIAA3

i ngredi ent is dispersed honbgeneously t_hgégi nas by stirring. The nolten
honbgeneous m xture is then poured into nveniently sized nolds, and 25

I dt | { . i di . . Pref | ] nd
's adm ni stered 3?3*\3?’.%3“"35“9 géééﬁﬁ%?é?%%|°9,'"?'ﬁeJ%&§{°ﬁ3’£éB%ﬁ"§%f°”_p°””_
D, DB o oMt S o b e O e
Setive compongAltS Gan pe sieraqlicCor i, Salid AR mePaBtionaJaOule dos 1 ed
purpose. The podders tabletsCdispérsiiarpaniles capsilesd, cachets drge of

preparation may be varied or adjusted from about d. 1 ng to 1000 ny,
nore pref & abByPPegitariaseuthe payders and tahjetstpay compyisefremeabout 5 to

particul ar apphi ' 05y R :
i BhoGF ) Froont gotiy¥ indiididty Suteble solid cariers s mown i o
t he r equtheeagneg. ohagnasiymtdachonatedmagnesivnme stearats, talbesugardi t i on

bei ng treated, terms nat | e hr r..qo Q rticul ar
condition is !ﬂctt%ﬁ'i :I:Qslqurp:&vg%}?' Eg&@%ghgrqa%s@%&%’ ﬁéq’%?peéﬁ%%' IS
initiated w t dosage fermsisaitalsie foboraladekinistrationss t han the optinum dose of
t he conpound. Thereaft e.is hﬂ&,creased by ,smal | anounts

r, the . dosa
unti 1t heltpt | mum Liauid fomm epparaions include solitonscsuspansionz Al For
conveni ence.  blfdighd) o exainglo Witer BRater-proplei'aijesl seigictidioR St ered i n

portions during the day if desired. . unt and frequency of
admi ni st r at i opatgnterad injeatieninddquid famn preparations mayalsednelude solutions

phar maceut i cakd.y; o, hereof will be regul at ed accordi ng
to the | udgrre{r‘#r 'gﬁﬁﬁﬁ%gﬁﬁﬁﬁdﬁh&g&{{'i ni ci an consi dering such factors as
age, condition andAdsainchidecharesolic:farmapreparations whichrarneyinténded fort he

synpt ons in reated. A tvypical reco nded dosage_regi men i or al
aam o ot T ofopYEiRleRt sl Bafole vee  PRTGaE PR Fp SRt R er siay o

nmy/ day, in oner pardnteraldidministrationesStch Hgliddorms dhdlade eblutiohssynpt ons.
The conpounds are nqn-toxi.c when adm ni stered at therapeutic doses.

The. fol | owi ngs%ﬁBe.’é?!%%Ia@Q_ Fuitraceuti cal dosage forms which _
contain a conpound AgroédiprepHRitiondsuitable! fotdnhaiatieh ay fitclidé Boludiohsve

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'qr cocoa butter is first melté_d, and the active
ingredient is dispersed hom_ogeneous_ly therein as by stirring. The molten
homogeneous mixture is then boured into conveniehtly sized molds, and
25 allowed to cool and thereby solidify. o

Preferably the compound is administered orally.

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

30 achieve the desil're'd”purpose. The quantity of éctiye 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, accbrding to the
particular application.



compound” is used to designate one of the conpounds of the fornula I or 20

salt thereof. Phar maceuti cal Dosage Fo Eﬁ@%
EXAMPLE A WO 99/24405 Tabl et s k?l‘ 223

| ngr edi ent's o rrg/tabl etp7 g/ t abl et
Active conpound 100 500 Lact ose USP

1(2)2 113 The ﬁctfgg osa§€ %ﬁiﬁéﬁé& thay B8 Q/aﬁ'eﬂcﬁ’?yen?n% élp%ﬂ the

Vat er

4. Corn &wlmmeﬁta)df memmlent and the4®verity of thesondition beirg treated.
_II\_/gtggFm um St Cae® e determipation of the3pf88er dosagg for a particular condition is within
_ |-28 - o, éhe skill of the art. Generallyb/tl’febndﬁgf ISMTgfthQmaller dosgrgesl\/lI X

tens an in a suita m xer fo t m nut ul ate
 he i xtur &5 w WHieh 366 i8S han e (bRt HasepTaheicomRaHNS oFhereatter, £ cc
- screen (e.qg. »
~ Screen the dri egé a?gﬁlsj‘ﬁﬁ;bsrﬁlﬁ%edi) ergg‘g?f?/ﬁ?r‘i’m%ﬁﬂw% G&WuﬁN?é&j%derQhe

for 10-15 mi nutccrgumsaamet%m neeched.afrer gonvenience; thestotalrdailydosagepneays

e L tur e 0 CRPAURRI Bh abinifisHaaIi sBhiGRs BufiHb A8 Ry 'iP BbShed=cr! ne
- I ngredient The amuomnt andtfrequal@ycnfradm'mstratlon ofithe compourfis of/ e
- conpound 10 . the inven]hon and the phamC%aceutlcally 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
compohnd" 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/tablet
T. Active compound 700 500
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




2 Lact ose USP . 106 123 . 3. - Corn

S"t,arch, Food G ade 40 70 4. Nagnesi um Stearate NF
4 WO 99724405 Tot al PCIHI598/23223
700 Met of Manufacture M x

Iltems No. 1, 2 and 3 in a suitable blender for 10 to 15 minutes. 15 Add
'temNo. 4 and mix for 1 to 3 mla:ﬁea ;F!i!II fthE m xture into suitable

t wo- pi ece hard gel atin capsul es ' c apsul ati ng machi ne.

Wil e a nunber of Mixitefs™RB! ¢ apid 2 I & suRasiBtrhixer fore1 00RSTS nlikdtes,  herein,
it is apparent that the enbodi pents can be al i"ered t0£{@V| de ot her 20

eﬂbod} ment s Gtapulgte themixtyee withtem Nos 3 Mitlthg darmr geanyles thipygh@ent i on.
2 S - . il oovent o
Al ternat i ve ol sciortoighct/a, el B i diessaR? iy e darhB WihuRs. | o e
Speci fi cdii oBceean the dried granules ifnesessaryrandomiy withdtern Na. dvandinax i s

not to be "mrtﬂ1§grﬁm1§9§.pﬂ‘ahfl{e‘in R 3L AP Rixe dr"Plo @?Mﬁm%ﬁ?'b&h_ﬁ@%%ﬁ ed 25

herei n by way of e

WHAT | S CLAI tieDmidiure to appropriatd size ahdwejghLonl acsuitabée tabletirnachime | 5
or a pharmaceutically acceptable acid addition salt or tautomer thereof;
wher ei n: Ais -CH2 -NHCONH; -CHerr] -OCONH or -CHerr]
CH[ err - CO- NH EXAMPLE B
10 . Capsules
No. Ingredie mg/capstle mg[capg_ ule
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.



(CHerr] )[err]: mis O, 1 or 2; 10 Ris the group [err]

wherei n at - Ieast t wo of Rlerr], Rerr], R[err] and Rerr] is é’Eﬂgﬁ' d

the two ot hwQs99/24405ar e |ndependently sel ect ed fromH, hal ogen ? Eﬂz{{]

CF[err], OCH err], OCF[err] or CN; 5% with the proviso, that when

Als-CH[err] -OCONH— and Rerr] , R[er? and Rlerr] are all

hydr ogen, themﬁﬁﬁa&; and with the proviso that the -

conmpound is n : 2. The conpound of claim1 wherein

. said halogen is F or Q. 3. The conpound of claim1 wherein A

- 1s -CHerr] -NHCO NH. -30 -
4.  The conpound of- cl aﬁﬁ@%‘é’?‘épﬁtn%rﬁwlﬁ[ err] to R[err] are d.

5. The conpound of claim4 wherein Ais -CH2 -

5 or a pharmaceutically acceptable acid addition salt or tautomer thereof;

wherein:
A is -CH2 -NH-CO-NH-; -CH3 -O-CO-NH- or -CHz CH2-CO-NH-
" (CH2 )m~;
mis 0, 1 or2;
10 R is the group
R1
R2
R* RS

wherein at least two of R1, R2, R3 and R4 is hydrogen and the two others
are independently selected from H, halogen, CHz, CF3, OCHgz, OCF3 or
CN;

15 with the proviso, that when A is -CHz -O-CO-NH- and R1, R3 and R4

are all hydrogen, then R2 can not be C!; and
with the proviso that the compound is not

N
H

20 2. The compound of claim 1 wherein said halogen is F or Cl.

3. The compound of claim 1 wherein A is -CHz -NH-CO-NH-.

UM



5 6. The conpound of claim3 selected from - ‘ [err]
-31 - . [err] 7. The conmpound of claim1
wher ei n" Awicsoosakliser r] - O CO- NH- . 5 8. Th@®CTHIRISRIAS of
claim7 selected from [err] -30-
CN

4. The compound of claim 1 wherein two of R' to R* are Cl.

5. The compound of claim 4 wherein A is -CHg -NH-CO-NH-.

5 6. The compound of claim 3 selected from:
| _CH,

“HN

“HN

10

<\Z

CH,

CH,-NH-CO-NH ocps

CHZ-NH-co-NH-Q

CH,

1

M i

L

—CH,-NH-CO- Nn—Q

. Cl
CHZ-NH-CO-NH—Q

CI; or

CH,
HN

&
.

AR



- 15

' d of .claim1l wherein Ais -CHerr] CHerr]-CO NH.
9. ) The conmpoun g LSO

conpound of WOR9RMISse| ected from [err] PCT/US98/23223
| -31-

CHx_ |
HN_, \©—CH2-NH-CO-NH

The compound of claim 1 wherein A is -CHz -O-CO-NH-.

z

Ne

The compound of claim 7 selected from:

CN
CH,

HN CH,-O-CO-NH

. s
o
ol

Cl
CH,

HN CH,-O-CO-NH

<1
o
ol

OCHj
CH,

HN CH,-0-CO-NH

:
.Q

10 ; or
CH,

HN CH,-O-CO-NH

&
.
ol

9. The compound of claim 1 _wherein A is -CHa CH2>-CO-NH- .
15 '

—
————"
e



11. A conpound of the fornula [err] 10 12. A
phar maceuti cal conposition conprising an effective anount of a
conpound, wo9eakdosor sol vate thereof, of any of clains 1-11PCTAS98/23223
conbination with a pharnmaceutically acc abl e carrier or excipient. 15
éS. A method of treating allergy, inflafmation, cardiovascul ar

| seases, hypotensjon, aucona epi.n ord di seases of the Q.
tract, states of hy @'e ghﬁoﬁmq%lt&q? '{798 @3’9{"? ‘oi ntestinal tract,

di seases of the central nervous system hgyo and h eractivity of the

central nervous syst A zh- er' s, schi flophreni £, obgsity and 20
m gr ai nes, conprfsrag adm | ngnan ef flecti ve i{m)un of a compound, '
or salt or so te er eof , q i 11\ 0 g/patient in need of
such trea't-,rrrgWN] ﬁ -33 -
14. A nethod for treatnent of upper airway allergic responses
conprising adm nistering a conpound, or salt or solvate thereof, of any of
clainms 1-11 in conbination or adm xture with a histam ne Herr] receptor

HN/:ECHZ\Q/\)\H/QCL

11. A compound of the formula

\©\ P
HN /N cr—N—g—N

o

10
12. A pharmaceutical compositioh comprising an effective
amount of a compound, or salt or solvate thereof, of any of claims 1-11, in
combination with a pharmaceutically acceptable carrier or excipient.

15 13. A method of treating allergy, inflammation, cardiovascular
diseases, hypotension, glaucoma, sleeping disorders, diseases of the Gl
tract, states of hyper and hypo motility of the gastrointestinal tract,
diseases of the central nervous system, hypo and hyperactivity of the
central nervous system, Alzheimer's, schizophrenia, obesity and

20 migraines, comprising administering an effective amount of a compound,
or salt or solvate thereof, of any of claims 1-11 to a patient in need of such

treatment.
I —
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antagoni st. 5. . 15. The nethod of O aim 14 wherein said Herr]

antagoni st is sel ected from |oratadi ne, descarboet hoxy
f exof enadi N 99724405 cetiri zi ne. 10 16. The met hod 0?8@‘”‘55%#2
wherein said Herr] antagonist is | .cgat adi ne.

met hod of Claim 15 wherein said Herr] antagonist is

déscar boet hoxyl or at f4li nea mhéthod for treatment.8f upﬂé}%mﬁéy allefyic pespvivds OF
salt or solvate thereof, of any of clains 1- or ttgﬁrergnu acture of

a nmedi canent feampAsingadmisistering a compeund, &, saltrﬁn m aPHRBY Q& cul ar
h pf th
di sease, ypotagﬁﬁso 9*19‘%&5&?\%&9& or é&rﬁﬁﬁu{é&w@? %%lgﬁrﬁlneq#fﬁc@? the G

tract, states Of hyper an the gastro I nal
tract, disturbantagenist. t he central nervous system hypo and
hyperactivity of the central nervous system Al zheiner's,

schi zophreri a, obesity and m grai nes. 19. The use of a

compound, o sal t 0§50l YAk bhkes Cialth FEMNBFeiR SaidHidadoridt 1t he

manuf acture of a nedi came use 1 n conbl nat medi cament
nmanuf act ured fsaletted fromaloratading] desddrboethoxgloratadine, fexofemadigmni st, said

conbi nation for use ‘in the treatment of upper airway allergic

r esponses. F#etinzine. >0 The use of claim 19 wherein said Herr]

ant agoni st is selected from | oratadi ne, descarboet hoxyl orat adi ne,

f exof enadi ne, cetiri zi ne.

-34 - 10 16. The method of Claim 15 wherein said H, antagonist is
joratadine.

17. The method of Claim 15 wherein said H, antagonist is
descarboethoxyloratadine.
15
18. The use of a compound, or salt or solvate thereof, of any of
claims 1-11 for the manufacture of a medicament for use in treating
allergy, inflammation, cardiovascular disease, hypotension, glaucoma,
sleeping disorders, diseases of the Gi tract, states of hyper and hypo
20 motility of the gastrointestinal tract, disturbances of the central nervous
system, hypo and hyperactivity of the central nervous system, Alzheimer’s,
schizophrenia, obesity and migraines.

19.  The use of a compound, or salt or solvate thereof, of any of
25 claims 1-11 for the manufacture of a medicament for use in combination

with a medicament manufactured for use as an histamine H, receptor

antagonist, said combination for use in the treatment of upper airway
allergic responses.

30 20. The use of claim 19 wherein said H, antagonist is selected

from: loratadine, descarboethoxyloratadine, fexofenadine, cetirizine.

-
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21.  The use of Caim19 wherein said Herr] antagonist iss = | orat adi ne.

22, The wuse of Caim19 wherein said Herr] antagonist is selected 5

from descwbegidpexy! orat adi ne. 23. The use BETASAMPAIBYnd,
or salt or solvate thereof, of any of clains 1-11 for treating

all ergy, inflammtion, card| ovascul ar di'$ease, hypot ensi on, gl aucons,
sl eepi ng di sorders, dlseases of t tract s 10
motility of the gas@toi nTEQNsﬁeﬂfQF!i'ﬁt"g ‘Mh%"leéﬂﬁ ‘%clg

nervous syst e

Al zhei mer's,

of
lsamaw central
nd hyperactivity of the central nervous system
Jorsihe

'eni a, obesity and m graines. 24. The
use of a corrpound or salt or sol vate t hereof, of any of 15 cI ains 1-11 in
conbination with a an histam ne Herr] receptor nta oni st §

' use of

treat nent of upper 22+ wayheauserqfi Clapa J§onaerein sai ntagomstggse

Claim 24
26. The u

. oS HeseS o ARG, o 1 ant a'QSL?E?dE S

descar boet hoxyl or at adi ne 27. The use of a conpound, or

salt or solvate theé:g fe claim 11 25 n conbi na
onl

use qf@ecompounq,rcg tSOi\fﬁ%ﬁﬂB%l’,ﬁO& B o | ergic

H err] receptor ant

responses. clajms 1-11 f&&reatﬂy?a yOinflahithatich/ cdrgiovasciar disbhse |
ant agoni st is selected from orat adi ne, descar boet hoxyl or at adi ne,
f exof enadi ne, bmotenalpneglaucoma sleeping disorderscdiseases otha &l fractystatesn

sai d H[err an ﬁg@;@ f
Cl aim 28 V\)r]?erezl’n af?’]fiq §¥&? ﬁﬂg'zb%s tromtestmal tr r‘ﬁoet éoﬂ}%ls? g?gdl ne.

15

20

25

30

central nervous system hypo and hyperactivity of the central nervous
system, Alzheimer's, schizophrenia, obesity and migraines.

24. The use of a compound, or salt or solvate thereof, of any of
claims 1-11 in combination with a an histamine H, receptor antagonist for

the treatment of upper airway allergic responses.

25. The use of Claim 24 wherein said H; antagonist is

loratadine.

26. The use of Claim 24 wherein said H; antagonist is

descarboethoxyloratadine.

27. The use of a compound, or salt or solvate thereof, of claim 11
in combination with a an histamine H, receptor antagonist for the
treatment of upper airway allergic responses.

28. The use of claim 27 wherein said H; antagonist is selected
from: loratadine, descarboethoxyloratadine, fexofenadine, cetirizine.

29. The use of Claim 28 wherein said H, antagonist is
loratadine. |

30. The use of Claim 28 wherein said H; antagonist is

descarboethoxyloratadine.

hg/per and hypo

a .an hi,stam ne

) DR 0



