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Antibodies which interfere with the chemokine/receptor interaction by neutralizing MIP-1c or
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demonstrates that CCR1 antagonists would be an effective at treatment of several immune

based diseases. The compounds described within are highly soluble, potent and selective

antagonists of CCR1.
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United States Patent 4,923,864, issued May 8, 1990, refers to certain

het erocycl i c wo9y4dbasxanan des that are useful for treating ROEE%/eNES on.
PCT publication WD 89/01488, published Fegruary 23, 1989, refers to renin
I nhi biting pepti des which possess nofipeptide |inkages.

PCT publication WO 93/025057, published February 4, 1993, refers to

di peptide 10 analogs which are claimed to inhibit retroviral proteases.

PCT. publ i cat§on V\D aaxeam pmwgm &a& 3P er 1980, rdBR30 bHaR etebaRydié her

di pepti de anal V\/m Crh?“i oS rr?rg to inhibit retroviral proteases.

PCT publ i catlo ‘Hﬂlﬁ %E%h B 15, 1992, refers to pepti des
containing at | east PﬁQUW@MMUhmﬁebmwéﬁ éwe@hﬂﬁ@"kﬂmmmds are
clainmed to 15 SMichd ggsbgg,{oxpgmenhﬁgég)l ting retrovi ruses o

European Patend e PEF Byt oy B o et . tes, b o Gesee 0,

St at es Provi@i @nelbgsMaick are clajmed tojehilitaetrod®l Waeee®, fil ed Febr uary 26, 1997,

refers to other hexageigbiRstod ﬂ@rgambos/qmmﬁuacbepwmﬁbsqgsanwa@m srier Of the -
M P- 1a/ RANTES 20 |j.nteract -

t.h
Summary of the qpﬁwﬁﬁla&ﬁswﬂi&aredatmedcgﬁniiﬁgreg?vgglgﬁfe %%vention relates to

conpounds of the f oPGiilpsblication WO 92/17480, published October 15, 1992, refers to peptides

[err] containing atW¥8y dhe D-prds haeQRENBASRH of diéste? DThe compounds are claimed to

qui noxal i nelﬁEcar box%‘ e a]CI dgpg(re sl bam)yl 1(S) - (3-chl oro-benzyl)-2(S), 7-

di hydr oxy-7
European Patent Publication 708 085, publlshed April 24 1998, refers to antwlrall

ethers of aspartate protease inhibitors. _
Umted States Provisional Patent Application 60/039169 filed February 26, 1997,
refers to other hexanoic acfd derivatives whlch are also antagonists of the MIP-10/RANTES
20 interaction with CCR1 '
' ‘Summary of the Invention
The present invention relates o compotinds of the formulal *

CH,

wherein said compound is: _
25 qumoxallne-z-carboxyllc acld 4(R)-catbamoyl—1 (S)—(3-ch|oro-benzyl)—2(8) -
duhydroxy"l-methyl«octyl]—amide, _ _
7 .8-difluoro-quinoline-3-carboxylic ECId {1 S)-banzyM(R)-carbamoyl-Z(S) 7-d|hydroxy-
7-methyl-octyl)-am|de _
6,7 8-triﬂuoro-qumohne—3-mrboxyl1c acld (1(S)-benzyM(R)—aarbamoyl—Z(S)J-
30 dlhydroxy-7-rnethy!-octy|)-amide.
qumoxalme-z-carboxyllc acid {4(R)-carbamoyl-1(S)-(3-ﬂuoro-benzyl)-2(8) 7-
dihydroxy-7-methyl-octyl]-amide;



7,8-dif|uoro-duinoline-3-carboxylic acid

(1S) - benzyl - 4(R) - car bamoyl - 2(S), 7- di hydr-oxy- 7- et hyl -octyl ) -am de;
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qui noxal i ne-2-car boxylic acid [4( R) car-banoyl -

(S)-(3-fluoro-benzyl)-2(9), 7- di hydr oxy-7- net hyl - octyl ) - am de;
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t hereof. 20 naphthalen-1-ylridnle/l-p¢t;&)saame | nvent | on aI so relates to the
pharmaceutical ly g h& bie of conpounds of the
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C use re are the phar maceut i cal |
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sal ts cont ai Nicaghtddla AT RGA the ’.
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phosphat e, ﬂ?’\e s, 485 pits coptRiping, pha
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The invention also relates to base addition salts of formuia I. The chemical bases that
30 may be used as reagents to prepare pharmaceutically acceptable base salts of those
compounds of formula | that are acidic in nature are those that form non-toxic base salts with
such compounds. Such non-toxic base salts include, but are not limited to those derived from
such pharmacologically acceptable cations such as alkali metal cations (e.g., potassium and
sodium) and alkaline earth metal cations (e.g., caicium and magnesium), ammonium or water-
35 soluble amine addition salts such as N-methylgiucamine-(meglumine), and the lower

alkanolammonium and other base salts of pharmaceutically acceptable organic amines.
The present invention aiso relates to a pharmaceutical composition for treating or
preventing a disorder or condition selected from autoimmune diseases (such as rheumatoid
arthritis, type | diabetes (recent onset), inflammatory bowel disease, optic neuritis, psoriasis,
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The present invention also relates to a method for treating or preventing a disorder or

35 condition that can be treated or prevented by antagonizing the CCR1 receptor in a mammal,

preferably a human, comprising administering to-a mammal in need of such freatment or

prevention an amount of a compound of the formula |, or a pharmaceutically acceptable sait
thereof, that is effective in treating or preventing such disorder or condition. '
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i nfl uenza i an-.Bar n i ssue
rejection, tﬁ ﬁi:ﬁriéegr"%é?as' P respg'nh%?s 'ﬁff‘ffq ng:&?q mgp% E.Qag%n%% ggc?vecept or’
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t uber cul osi s) pHafinaeeutibailrBdceptidiebmérabl y a human, conprising a CCRL receptor .

ant agoni zi ng - flef or a
phar maceutical ly acc«iﬁet%arl)p19 éﬁo%%trﬂereofa%%gwqe%&a&gﬁwznm %

accept abl e cafnfigan selectsd fiom autoimmungrgisepses Jwish 25 Hpumetpig arthifis &PFéIdﬂPQS%F t 0°'a
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ant agoni zi ng ‘f'&?ét"ﬁ\?{%a“h""s ada'ﬁﬁﬁﬂ'f?‘%h"'sﬁesé Wm&%‘%’%ﬁﬂ"@@e ofor a
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accept abl € CaLdyntf -ang g stopic, dermatie) Hiénd 888hkied WA  hiahatin® fubt a8 'id 0 2

net hod for_treatin
30 inflammati |on (including mﬂuenza and hepatitis) and Guillian-Barre), transplantation tissue

rejection, atherosclerosis, restenosis, HIV infectivity (co-receptor usage), and granulomatous

diseases (including sarcoidosis, leprosy and tuberculosis) in a mammal, preferably a human,

comprising administering to a mammal in need of such treatment or prevention a CCR1

receptor antagonizing effective amount of a compound of formula |, or a pharmaceutically
35 acceptable salt thereof.

This invention also encompasses pharmaceutical compositions containing and methods
of treating or preventing comprising administering prodrugs of compounds of the formuta |I.
Compounds of formula | having free amino, amido, hydroxy or carboxylic groups can be
converted into prodrugs. Prodrugs include compounds wherein an amino acid residue, or a
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" sarcoi dosis, | &pmt s&ﬁ@"@'@&eT*GGWBSF regidyes:inclid g PO narally eacurEng amino Acidsy

conpri sing ad IMi coinmbidy deSignated by thit ktigt Isyrhbiols salsotvicluse) dhydroxgmbline ihgdraylysine,

prevention a Cq;qwosme isodefTioSine: %eﬁ?ﬁn@%@@'mgn ﬁ;t;-ﬁft{ﬂ Vsﬁn?ﬁ%flﬂﬁobﬁ)fﬁc%cﬁomound |

of formula 1. pharmaceut i ca accept a t her eof
Thi's i nvent i cimiies '@mﬁts‘aw@gosmawmewddaﬁwmw@ﬁ. 3PS 515 BFYeng and
- et hods ofcomlmadsl mrenf caiionates ) tarathates) ngaiides iz aliyd esters svhieh iareccoyaleottyr ugs of

conpounds of 'tk gbqqllesubshtuenmg‘#&rﬁgh mmn émﬂ%ﬁﬁ%sﬁdﬁﬁgmﬁm no,

am do, hydroxy or c C groups_ can mQ‘;odrugs. : -_
Prodr ugs i ncl ucPM&ﬁﬁ'ﬁ%‘ﬂ%deWWﬁ“éW“Qﬁf 'ﬂa’hﬁ'&?'ba"?"@s'\'”ﬂﬁf’é' and,a hygroxy group W
99/ 40061 " . when taken togetherformacyclic group such as the following formula _

PCT/ B99/ 00067 : R . e - 6- 5
pol ypept i de cha{n of two or nore (e.df, two, ' or four) amno acid
resi dues which are covalentlygLéipe ' eptide bonds to free
am no, hydroxy or carboxylic aci Rigrou ofy : coﬁﬁ@&nds of formula I.

~ The amino acid residues include the 20ynat ypal | y—occurring anmi no acids
commonly designated by three letter syrnbol sl'and al po i ncl ude,

- 4-hydroxyproline, hydroxylysine. (C ggnéﬂnﬁgd si ne,

- .3-met hyl hi stidine, norvalin, beta- alanlne gamma- apHnobut yric acid, 10

, citrulline honocystei ne, honoserine, :khlne_and nmet hi oni ne sul f one.
Prodrugs al 4% incl ude conpounds mhe ei n carbonates, carbamates, am des

| ~and al kyl est ervhemin R'harar @7 seus definéd in formula | laod) theahdt\b ateHedepdndently camiosyli t uent s
of formula | t e rugs
gﬁ&%ﬁe %66?&?('3 9&? Y alfﬁé%?\% & Hide Sinerei @i methylene gnﬁb%d g

al so include c an am de nitrogen and

hydroxy group ©°P ionalfyguhstityteg, 45¥%t her form a cyclic group such as the
follow ng fornul a Detailed Description of the Invention - _ [err]
20 Compounds of the formula | may be prepared according to the follomng reaction

Scheme and discussion.



15 wherein R err] and R err] are as defined in formula | and U and V
are independently carbonyl, -methyl ene, S(ferr] or Sqerr], and b is an

i'nt egér frogé)%ﬁ“%@ t hree wherein each nethylene group is mmss&gszonal |y

substituted W dr oxy. iled
Description of the Invention 20 -onpounds of the formula |I may be
prepared according to the follow ng reaction ~ Schene and di scussi on.
WD 99/ 40061 '

PCT/ L B99/ 0Q067 -7- er rl WD 99/ 40061
PCT/ | B99/ 08067 SCHEME1 . : -8- 5

Scheme 1 refers to the
exact st er eochem

N

réparati on of conpounds of the fornmula | having the
ry [err]




OH Compounds of the formula I, or any of the internedi ates

t hereof, can be separated by col um chronatography accordlng to

met hods well known to those of ordinary skill in the art, to yield pure
conmpounds of fahequl a | : Referring to Schene nds of’
the formul a I%agan e prepared from . ?npounds of fornuFéT?¥£@§B¥
reaction with anmonia or another volatile Tow nol ecul ar wei ght anm ne
in a polar solvent at a tenperature from about -10[err]C to about 35[err]C,
preferably at about 30[err]C. Suitable solvents include, alcohols,

such as mnet hanol , etmaﬁé‘lreﬁrrstb%%&ﬁﬁr&hon@fcoﬁb&iﬁ&s%f%fanﬁ&l@haﬁﬁ @k wae: or

di oxane (an amgte $¥st may be used with an ether solvent). Preferably
the solvent is ne Conmpounds of fornula Il are prepared

by coupling a corrpound of formula Ilg wiRh an o acid of the fornula
Rlerr]CJerr]H (or an acid chloride |} herg¢of wherefln Rerr] is

qui noxal i ne- 2- car boxylic aci g \ NHX

di f1 uoro-qui nol i ne-3-carboxylic-acid kX

6,7, 8-trifluoroquinoline-3-carboxylic aci dPH 20 ch a coupling reaction
S general | y conducted at a tenperature of abo err]C t o about

80C, preferably about OC to about 25C. Exanpl e Habl e coupl i ng

reagents which -activate the carboxylig aci d f t| onality are

di cycl ohexyl car bodi i. m de/ h dr oxybenzoti azole -

-3 i ot Pyl am nopr POIESK P RERB T Pt e neemsdlBpreo: o seroearyeciy
et hoxycar bonyl - dpl@nnchhhydtowqphymwordm to (hEthaa)well known tochase ofppdinary skill in the art,
di | m dazol e 185 tolyfeld!plite@bmidu mgmﬂgm(gﬂ di ne (DVAP), and

di et hyl phosphoryl cy de The couplin ted in an_|

sol vent, preferabl ya%tf’"aﬁrﬁt §‘Eef'e'§6I\/e9?Y‘g°“§§fcﬂf e é@&fa |°Eaf‘rtﬁ grep 'e‘??m'"
di chl or onmet hanegomphings of formuia ihbycreactiomwithapinfopia waanother volatilelinw mgﬂc@laem'alu
sol vent is arfihé i a PBIBEBIVENR B temperature from about -TPE ﬁ@abénht%s'@sﬁrbﬁﬁbﬂfat @biter

£ ansch: Ed. . 0P HEDARaYSE R AForops i scpAh PPl o RS, BRER | b

in M BSdaswsh Ry glyre omikixpriecien adid ¢aziyst niay t8yuaed-nithi ap eth@psaivacthr Preferablig .
Berlin (1984) amgsamgt,smneﬁpt | des Anal ysis, Synthesis and Biol ogy (ed.

597(93 23;3and . M @ hof lgg; fd@'gl!la Il are prepared by gougl%ggrgm%pomf (%?tkmme Wl v\vflgnralr(;)

PCT/ 1 B99/ 00067. écld of the formula R'CO,H (or an acid chioride thereof wherein R' is quinoxaline-2-carboxylic

acid, 7,8 difiuoro-quinoiine-3-carboxylic-acid or 6,7,8-trifluoroquinoline-3-carboxylic acid). -
20 Sucha coupling reaction is generally'oo_nducted at a temperature of about -30°C to about
80°C, preferably about 0°C to about 25°C. Examples of suitable coupling reagents which -
activate the carboxylic acid functionality are dicyclohexyicarbodiimide/hydroxybenzotriazole
{DCC/HBT), N-3-dimethylanﬂnopropyI-N’-ethylcarbodiimide (EDCYHBT, 2-ethyoxy-1-
ethoxycarbonyl-1,2-dihydroquinoline (EEDQ), carbonyl diimidazole

25 (CDl)ydimethylaminopyridine (DMAP), and diethylphosphorylcyanide. ~The coupling is
conducted in an inert solvent, preferably an aprotic solvent, such as acetonitirile,
dichloromethane, chloroform, and dimethylformamide. ~ The preferred soivent is

dichloromethane. _ - :

For a discussion of other conditions used for amide coupling see Houben-Weyl, Vol.

30 XV, part I, E. Wunsch, Ed., George Theime Veriag, 1974, Stuttgart, and those described in
M. Bodanszky. Principles of Peptide Synthesis, Springer-Verlag, Beriin (1984) and The

Peptides, Analysis, Synthesis and Biology (ed. E. Gross and J. Meienhofer), Vois 1-5.
(Academic Press, New York) 1979-1983,



5 The conpounds of formul a 11, can be prepared by deprotection

and al kene hydrol ysis of corrpounds of the formula IV by reaction with
trifluoro ag@lobmeegci d- Sui tabl e protecting groups, OopctAmebdeE Ul 2 P.

i ncl ude t-but oxycarbonyl . Compounds of the fornula 1V, can be
prepared by reaction of a conmpound of ornul a V with

4- broro-2-nethyl -2-butene, in the presence of a strong base in an aprotic
polar 10 solvent. Suitable bases include |ithiumdialkyl am des such as

lithi !

Sui tabl e 301 yant o e coponds of AN ok blFefiiban Seftedtl GRS IALEC,
benzene or t 8f ¢REREINds, pLe formuly NI'PF“’““F??B‘”&!‘HW%%FEF"F@%t |SB'??b\esP’?,t€ﬁ‘IEHJct ed
at about -78bmups]6£ﬂemormhlam=tméhidert-br}t&ycqmailerabIy at about -78[err]C.

Compounds of the ié?if;{aur}d%o\f/ﬁgfbﬂmh?wp&ﬁlggﬁr% ’i@cf‘:f%?a%;{ouﬂﬁm%&é’ those

of 15 ordi nary S

Specifically, ‘Eﬁrfp‘!ﬁ%ﬁt@‘"ﬁ“ﬂ%@%r‘hﬂ%ﬂﬁw% o ‘ta‘FP“Bé’aEPr BAY WetyPolEhe net hod
of Fray el0 akolven( J Suiablg. bdsee mcludd lithiushSdlkyll 3dides $6H63S lllummng-tsopropyl-un

(S)-al dehydecﬂoh%g@n{dgi loﬁ?odsﬁﬁrﬁ%%dnde Sultahle solvents include ethers (such as

Vi | oun are 'gre pare yre cr ng am no
acids or ani HB’“%E"’["@"Q“QB”‘F’@F %M@ﬁ%rpef%@lvgﬁﬁ dheyatgtesad reactign iscpeg CtEﬂrem 46,
4799- 4800 ( 186kbpyt -7BeCzio abbut &1C, preBeably at bR B°CSOC . Jpn., 57, 2327 (1984))

(Luly ot o " iribye dr U6 A Pbeh i d ﬁ%g@%wérﬂﬁm@%%ﬂ )
Org. ChenlS guinary skill in the art s grecommarpially pyajiable.  Speeificaliya compaynds af e forRYHs can be

prepar ed accaredn ngaréparerarw tsarhetrod obfray et al., (MORJ. Ehérh., &1, 4828-H633 (108BY)tusing 6,
(1995) and ’ Chem Soc. 117, 8488- 8489 (1995). 25
Altemati vel I;\/%RE =it g\%%mc])effo € formula V can_al so be made by the nmet hod of

DeCanmp etal ., (Tetrahedron Lett., 32, 184/ 5591)) Unl ess

i ndi cat ed ot herwi se, the pressure of each f t he above reactions is not
critical. General |y, the reactiBns GHO conducted at a pressure of
about one to about three at nospheres, preferably at anbi ent pressure
(about one atnosphere). 30 The cQ ounds of the formula | which
are basic in nature are capable of formng a wi de variety of different

salts wi th vari ouSompoundsenfithe fasmda Vil are Reparedtiy deducing amine agids spamina esters,
nust be pIoar nedaHsS Shinticld &GEPOADEIRN. 48, mdauou@émmswatér OBURCHBA. Soc. i t i'S..

often desira I Fum f t he
formula | fr13 . ?%327&9,{8952%%%9)%?&%%@6@{ gfm%alc\éhé %aﬁ? 8%? y unaccept abl e
salt and t herftulyishel. J.Om Ghemy, 53 (26), SHE-6212 (HR38)and e'!'ﬁﬂ?i»r!&&lﬁ!sﬂ 8824k onpound -
by treat ment 68394842 1984)}.alUnOGturak agiRd beidstdafl be PRp&IEd Qbdotding @0 héandthddlve free

base t gnasal MyeR AR T 36 3hdot) A THEE B2, 5 ARE ERerk YL 119 baBibdn0 150, 2C1
Alternatively, oompounds of the formula V can also be made by the method of - -
DeCamp et al., (Tetrahedron Lett., 32, 1867 (1991)).
Unless indicated otherwise, the pressure of each of the above reactions is not critical.
Generally, the reactions will be conducted at a pressure of about one to about three
atmospheres, preferably at ambient pressure (about one atmosphere).

30 The compounds of the formula | which are basic in nature are capable of forming a
wide variety of different salts with various inorganic and organic acids. Although such salts
must be pharmaceutically acceptable. for administration to animals, it is often desirable in
practice to initially Isolate a compound of the formula | from the reaction mixture as a
pharmaceutically unacceptable salt and then simply convert the latter back to the free base

35 compound by treatment with an alkaline reagent, and subsequently convert the free base to a
pharmaceutically acceptable acid addition salt. The acid addition salts of the base




- al kanolic solutlons

_ s and desi rferéj al i
! metal al koxi de CoBROURaSof fermylat I Fhese ApRsioNs M‘ﬁj m"}“@%m%w m St i on

WD 99/ 40061
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conpounds of this invention are readil y prepar ed' by treating the base

" conpound wi t hwop 9940061 subst anti al | y equi val ent anount of thePEHBSUNE ner al
- or organic acid in an aqueous sol vent
~ solvent such as nethanol or ethanol. Upon careful evaporation of the
. solvent, the desired solid salt is obtained. The aci ds which

~are used to prepare the pharmaceutically acceptable acid addition 10 salts

- 0; dtthe base Q':O”Pﬁ%dﬁdscﬁf u&.énnsedt.swefetrem ﬁt’éﬁarédhﬁsﬁamy; 668 b asalrcfarnawmtmnacl acid
a IT1Ion sa al.nin rrracoo e e
. ani ons, such as SW%P%MWWW@ am°""?dn'it’1 cd\"?)eﬂ "8 rao gadaéue%% f‘R vefa‘tb

_1o® medi umor in a suitable organic

sul fate or bi sulmedium orjim@s phitabie omenia@muanphwpaﬁ;amema@bet giherol.  Upon [carefibat e,
citrate or aci degpbraiin@f thé SdWehtihe dédired¥olicPdalt lsdbtaineds UCCi nat e, nal eat e,

pamoate 1 e 1. 1. TS G AeobtEr iRt I damfEhMA, R it

- Those corrpouiﬁbls s of the baser somipounds oftthie faventien are thoseawhielt form ppnrle | addition
- capabl e of sdIe! 8. nﬁhlt?%‘éﬁaiﬁﬁd bﬁarMH: DY ia6odptaliié) ARIGREE @ltdﬁ@hsCﬁ)dl'o!hlonde.

e e e Rufaronkda Bsoarfe. B! il bt loBS I ok deolEL ) O
salts. These salactteasiteatenbr acishcilrste; tarateyorhifariyate: sucsinate, malesta, fuaeate, Q'P?R?ate

chem cal 20 bmﬁré@'ﬁﬁo%%m&uWaéWﬁmthh W%&ﬁﬂentbiﬂﬁﬂ-hydmx}['ﬁ'
IS tnventi on are ose

phar maceut i | e base salts of
whi ch form % i‘?@ﬁ?e‘%{i\?@s ‘salts with the herein described acidic

~conmpounds -of for nul aThose Trepsunds®h the dormula b abieh arglalss acidie in pRtue, @63 earalle PR ed

from such foRiAg GERE SA18 UAte vlribus pREMEGICTIAIP acBitabiy Latichs. E@ntplEOf siivhisalisi um

cal ci um and magone e .r e
“treati ng the ch‘F@ g'%(ﬁ%ﬁg "ééa'(frca"é}ﬁe'e u’ﬁi’l’é‘aﬁ s%% arﬂa%éc)ﬁa@ S‘go%?ﬁgno%ut i on
- containing the G@S#swwamaiﬂﬁée&F'§@f%gF mrynwctam%m@n@éﬁcmves Zhry chericl
‘evaporat.i ng Zmewﬁswhkl’o 8¢ use ailrbapnti © pléparRamSphaliaeduticatiDacrentabliciase saitsiotd

pressure. ofd R, € one WHEH R YoloB0 IS S G i ks At

oun

. to dryness:in t pranhadoidgioa acdeptable batibmy &5 sodlomepdtsaium,caiiom @t miagismeste) C

quantities of 3Q, reag@ge.gﬁ §as$ Be. é}é&ie@@@e%n&ﬁi@lcﬁ%&nhﬂg Qi tEdombSUnBSWH &h

conpleteness of @
Conpounds 0f2% haayegyseniytion centaining, be rdeﬁﬁarﬂ'ﬁ(&‘é‘a‘m'&%{'vlw & sptiops: and 4hens
(hereinafter - evapoahrgo_meefmmgj sbiotion C tol |deynésisy referablys uhdencreduced \ressure.

- comounds®) ar e Rakaily, B 345 He3 cS doerell By TbIRY lower aaroRS SRHe of tHENGIRC i Ve

. conpounds are u

' di seases (such &empoyedsapd the desipd plislimetal alg

r eat nt or oglﬂevent I on

g opethey. i P VRpBRURR P Fosiios

. i nfl ammat or y bosilition to drynest in eh@seme marinecasibeforel i eitherpase; steishiometricavantitis of

Sci erosi s, ! dritcensttd Complete W%ﬁ&bﬁ&dﬁaxmﬂﬁ”te
and chronl c |nf Ir'%gmrgéér ngmgleﬂﬁgﬁgwﬁgh %{'; ostnépoearnfsﬁrltls adul t
respiratory =~ ‘P B‘F!’P’F%ss syndrome, Respiratory Distress Syndrome of

- infancy, ischenia repemfouadsot therigrmuly | and their phanmaceyticalipacodntabie shitsi (herejyatter
~allergic conditl,Qf el &) coiictitelf, 3T ditive dompduRds®)rdBdtént aritagonidté 612N CORN

receptors. The active compounds are useful in the treatment or prevention of autoimmune
35 diseases (such as rheumatoid arthritis, type | diabetes (recent onset), inflammatory bowel
disease, optic neuritis, psoﬁa$ls, multiple scierosis, _polymyalgia rheumatica, uveitis, and
vasculitis), acute and chronic inflammatory conditions (such as osteoarthritis, adult respiratory
distress syndrome, Respiratory Distress Syndrome of infancy, ischemia reperfusion injury,
and glomerulonephritis), allergic conditions (such as asthma and atopic dermatitis), infection
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.associ ated_w tﬂg flanmation (such as viral inflamati on pciigdoetisnd

i nfluenza TP Jﬁgt itis) and Guil I | an-Barre), transplantation tissue
rejection, atherosclerosis, restenosi sYH V infectivi ty (co-receptor
‘usage), and granul omat ous di seases (including sarcoidosis, |eprosy and

t uber cul osi s). The activity of the conpounds of the invention

can_be asse skill
'n The art. 0 G it ?fg Y HECHSh AR TR iSRES o et

i nduced mi g% Y "(‘,Béﬁebgaﬂsa‘ D tissug,fejeqfion, athprosgierosis.feglenasis iV infeciyity

Mar gul i es, [RokegeptBhasage), ard. dfanuidbiatonb ediseashs @ndiuding SarcaRinsis e iteproby cﬂlﬁcol s In

| mmunol ogy, tubemulos@ 12.1- 6.12.3. (John Wley and Sons, NY, 1991). One

speci fic exanple o? how t o det erm ne the activity of a corrpound for

i nhi biting m gratfoAvY ofbe comeeungs, °H3‘Fa'|“1e"‘l9@l‘ﬁwbel ssed according

Chenot axi® pssedpres know to those of ordifiag skilbinl the grt. oExamplep olLnacbgnized metlitidbfar t he

chenot axi s an b sate t dard 48 or
96 wel | Boyggtﬁ@?ngée'w%ﬂ% m@"‘?‘n %:]arﬂoﬁe E?S ycar@énat"e% Llé’mgb;lelftﬁg'rm

reagents aniftaufigss DibanShavachy Ey Stiober, W1 sitersi Qumeph Profogels, iy Jrrmunelggy, | nc )
tissue 6012114 €128, (dobin mmpsbmummdwmhspkcmmémhpw& hoa\to determine UM

al bum n. Bri tﬁaféc%i a3 r?rﬁouagfor 5? g%‘gﬁﬁt{&nisdﬁ&nbed% 168w, 275, Rocky Hill NJ)

or other_jest agom sts, were ower chanbers of the
Boyden cttarmber. A pol ycar. bonate fi | Chemotaxis AS§aY; appi ed and t he upper
chanber fast enedTheTatdityaofoaompountis RoimbiSthe elsnibiis its virload chémbidmesicardet 0 gi ve

th {'ér@ak MP-1
shoul d be aé °dz:bl Yandlira 48'6F88 @%&LEWE& &W‘f%rgrf’% E@E’f‘l"&’%%g; y hunan
nonocyt es, ont$ andherie Gancke proppred ig glandapRBMI BloYhitiiey Ing HT' ques can

t hen be addsdttta)nedﬁum uqnnﬂemenb&rﬂﬂmrs naghmit ofi tpkine aérem albumint @Yeflyh dP-té t h

vari ous f@”?ﬁéﬁc{téh'lﬁ’&‘spéfsé g| th ) %er@%ﬁ% higie! v}thHé ﬁ@” be

prepared usin standar ser tec are mxe

prior to addfiWygchagbepet the rbonate fiter Xps then aprlied ?%90*‘%

i ncubati on pppercharatier :ﬁa%tedeg Mesmmntaf@gaﬂbt chasergis BatSdeterrinesi kogiveTiHE’- 1 30 '
e o0 MabtinParkoft oftre Ve HBULRIN, (rblorilIARD Gyl Bp B the cells
I n the upper er as |ra per part o# ter w ped and .

t he number of cel'q"g‘1 I?P'!jr T T'E‘&P?)b%"ma'y h“"ﬁéf'l??‘?ﬁ"ﬁ%(?’ BRneasy M“H’Q’W 't he
f ol | owi nZf misolated. by standard techniques Foan tﬁ'énPeeladdeJ} Itcsmetdpperodhamhﬁ in( tripliedte el |

variety manygg umvm&\l&:ﬁam Qmea @t a.rduaxﬁ&ngwugh cells

of f the Iower chanber and er of c uantitated
agai nst a stPERAES sing slapdarg serologica| tB‘f""'SPP&r?@‘éa'ﬁf“”‘F%E’WU? H"P'G?)?‘U@Ql"h ®i acet at e.

For pri marychamt®@n nonocytes, or |ynphocytes, the filter can be stained with

Di f Qui k[ er %r%&%ﬁé%%&ei&g?eﬁﬁ% gt?‘ﬂdk sPoERigiéﬁé (é?g 88 flodrd for THIRET  Of

cells m%atlng can rosco 3{
cells,” 90 minutes for primary monocytes), the chamber is removed, the cells in the upper

chamber aspirated, the upper part of the filter wiped and the number of cells migrating can be
determined according to the following method. ' '

For THP-1 cells, the chamber (a 96 well variety manufactured by Neuroprobe) can be
centrifuged to push cells off the lower chamber and the number of cells can be quantitated

35 againsta standard curve by a color change of the dye fluorocein diacetate.

For primary human monocytes, or lymphocytes, the filter can be stained with Dif
Quik® dye (American Scientific Products) énd the number of cells migrating can be
determined microscopically.
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The nunber of cells mgrating in the presence of ‘the conpound are djvided
by the woisiewsiof cells mgrating in control wells (V\AWH? #@
conpound). The quotant is the % i nki2bi tion for the conpound whi ch can
t hen be plotted using standard graphics techni ques agai nst the :

concentration of conpound used The 50% i nhibition point is then determ ned
using a IinS fit an?IyS|s gr all concentratjons . tested.. The |ine fit for
n

al| data poPnts musineypRer g cels migeiing injthe presenc of M Gompotind gre dvided By, fieeq) of
> 90% t o be comgutmepkckiamigsatinglinasstel wells (without the compoundl).| Tief quotast is thepwunds of

the invention {Rkioner fe omgoRmk Wich éaﬂu%rﬂeo&oula@ﬁéngtmw?Iasméshéénma&bs

t he Chenot axi s assa ' 0 resent
mvent Lon. way BENSh I RSPt B SOTROHRALRES.o TER S0% InNRRRRITLS B IRETNRY o
nor e phar naceuuwgad ling fitapetpsit fabdlleorceantrations saste@hTiws liné fitdor att data poirdsomgsbbaves 15

of the 'nVQOt'M&et@@feﬁﬂéﬁﬁdﬁ@is‘ﬁdaréé?ﬁfﬁ@dtobb%ﬁ@éreddﬁﬁo*ﬁ%sm parent er al
(e.g, intravenous,

admi ni stration or i %'“F&?'m%ﬁﬁéﬁgﬁ? @"el"f.'ﬁ"' %r’ﬁ%ﬁl’?’rﬁ%{n‘ﬁgﬂs'}&ﬁ? o 'Jsggbyiq"ﬁ'hﬁl ation

or insuffl ati othe Chéreotaxistassag. conpounds of the invention nay al so be

fornul at ed forTh'i%f‘r@bé' AoRs B hRENt invention may be formu e uPE nventional
adnmi ni strati on, thegs?har nmaceut 1 ca conﬁo& tl onsy e the formof, for

20 exanpl e, tHBINEfuSingoNe.of O Rbamarayiice RAb @mﬁtm% Bffive FRMRRPAYE
phar maceut i1§al dfithe inventichaeaytiedtrmalated or griak htalsiotainasat prentatal igg., intgpeertogs, (€. g.

PP o oo BB Sy R B ) 00 e RIS
or cal ci um pho@)p‘ﬂhaﬂ'%'?" or|insy ?t{?gn?'? ?@e&mf’ﬂiﬂ?ﬁs&r “ﬁd&(’g‘?"@%\ﬁ‘f §s° he fprpuigied
silica); o slistainedydelivens (e. g, potato starch or sodi um starch
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pr odugt L olr C Opishivinylpyriofidne\ort nkyamtp&gyr %eﬂ@fc&@bae),bﬂllers 4.1 18dMsB, MierBérfekalinbef or e
use. uc [ qu re ar 1 on e e conv n

wi th phar matceu‘fa 5’ ﬁgé%tpéﬁﬁng E’fﬁ ('/tg 28 gﬁ?'uyug(ﬁérﬂtg‘ lc 4 %"hcfage (e.qg., .
sor bi t ol s?&mﬁm Ipoigio|stareh 9 sodium stageiy alygelaiel; eravelling ageats §Pdi“m

enmul si fyi nQSagﬁ(WSstﬁpM&e)g Thel @8It kiap berooated by #RMEdsAell KRBT AGHEAYS Liqaibi cl es

(e.g, alnmond o] esters. o eth n tives.
(e g Mmthy it i 15 P, B8 5, B g, spllofi S
. For buccal adnsusbensions, pithey maycbecrmspatedt asi abgry myuct fakeonstitution Wihrwater ok etharet s or
: | ozenges imwhaﬁaaibémewvsa&ni QA | préPRaRtcHE .mag Sbe prepared by convestiondlt | ve

- compounds of e AR Sl 1 AU UANEE LR L BRI R (e sobtl

usi ng conve
: techni ques 38r syrup, methyl cellulose of hydrogenated edible fats); emulsifying agents (e.g., lecithin or

acacia); non-aqueous vehicles - (e.g., almond oil, oily esters or ethyl alcohol), and
preservatives (e.g., methyl or propyl p-hydroxybenzoates or sorbic acid).
For buccal administration, the composition may:take the form of tablets or loZenges
formulated in conventional manner. '
35 The active compounds ‘of the invention may be formulated for parenteral
administration by .injection, including using conventional catheterization technlque_s or
infusion. Formulations for injection may be presented in unit dosage form, e.g., in ampules or
in multi-dose containers, with an added preservative. The compositions may take such forms
as suspensions, solutions or emuisions in oily or agueous vehicles, and may contain
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formul ati ng agents such as suspendi ng, stabilizing and/or dispersing
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treat ment of t;a?@s&ﬁ’ggﬁ%déggﬁsérﬁ{ erred to above (e.g., rheumatoid '

1to ng O

arthritis) is 0. the active ingredient per unit dose 25
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,(Aer osol for mrjlnlgedal aintnistration to e bveRkgk adUiit hufén ﬁﬂﬁéh&éhﬁ&;ﬁ?ﬂﬁé &In&iﬂilsi-é?en%@]?Ve o
e.qg, r . rage a - hun ar refera
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[err]g to“lo °E‘ fiq ke agministered for AseuRie 1 454 times Perddnt i on. The overal |

daily dose with avemes demriulations | foih Geatinérti ol thél ordiidvgS rBfeded® bBovd 0@Q., NT.

Adm ni strati Gheudigtoi e ke | I o3 or 8

times, giving, for .grmumgg? tﬁ%?\ﬁ%ﬁg?&gﬂﬁﬁ? (%gé Jrgfeﬁél@éﬁéﬁ%&té&m’ed The

active agent Sovaff B‘é’gg&el’f’ﬁ?'é?@ﬂ“sf@rl‘ﬂs“%?@i HcH] thecompauing otthe ipyentiong e net hods
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The active agents can be formutated for sustained delivery according to methods well
known to those of ordinary skill in the art. Examples of such formulations can be found in
United States Patents 3,538,214, 4._060.598, 4,173,626, 3,119,742, and 3,492,397.

35 The compounds of the invention can also be utilized in combination therapy with other
therapeutic agents such as with immunosuppressant agents such as cyclosporin A and FK-
506, Cellicept®, rapamycin, leuflonamide or with classical anti-inﬂa_mmatbry agents (e.g.
cyclooxygenaseflipoxegenase inhibitors) such as tenidap, aspirin, acetaminophen, naproxen



35 The conpounds of the invention can also be utilized in

conbi nation therapy with ot her t herapeutic agents such as with
| mmunosuppr essant agents such as cyclosporin A and FK- 506,
Cellcept[err], . rapamycin, |euflonamde or with classical anti-infl tory ‘
agents (e.g. wo%%é%l ooxygenase/l | poxegeq@ase i nhibitors) sOCH/TER0 ?"éhl dap,

' aspirin, acetam nophen, naproxen WO 99/ 40061
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- chromat ogr aphy Jrefée nacauMmuhwaﬂ@smﬁmm.wsa Syresiiica gel(anaam)cuted undenWer e

“ionization (amm
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' the conpounds VBenea: de rFé‘ﬁteSy

recorded on o e it b &m@gwﬁ? ] Lo Rl s Sk o)

cro Ma At erLc -
) ‘%fg mxture

were run un ere for convenience and |xinze
yi el ds. Concent® Zmbispt %Pmﬁé%ﬂs to 20-25¢. o A fog-aguEals Feqcfians
evaporat or was nitogeh atifhspherarfws:oﬁameﬂdaeﬂ:@rpmm yielfis. t ﬁeﬂcaﬂtﬁtmﬁ ﬁve%'ﬁ%n wer e
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BP9, PRRUEP ey SR Sl Y O
30 iInformationssysteme GmbH (ISBN 3-89536-076-4).
Solubility of the compounds was determined by a kinetic solubility assay such as
" described in Advanced Dru Delwe Rewew 23, 3-25 (1997) One embodiment of the
method descnbed in Advanced Drug Delweg Revuew, 23, 3-25 (1997) Is described below.
One of ordinary skilled in the art wil appreciate that solubitiity can be determined by many
35 different methods. : ' o '
Solubiity of the compounds is determined at four fixed concentrations and is
expressed as ug/mL. Solubllity or insolubiity is measured in phosphate buffer using a
" turbidometric plate reader by automated micro addition of a compound pr'edissbl'ved in DMSO.
Solubilities at 50, 100, 200 and 250 or 100, 200, 400 and 500 micrograms/mL. can be




descri bed in Advanced Drug Delivery Review, 23, 3-25 (1997). One enbodi nent

of the nmet hod descri bed in Advanced Drug Delivery Review 23, 3-25
{1997) is dgaGbhkdaed bel ow. One of ordinary skilled |pcidbooewnsr Wl |
appreciate that solubitlity can be deternm ned by nmany 35 different

met hods. Sol ubility of th®5tonpounds is deternined at four
fixed concentrations and is expressed as [err]g/nL. Solubility or
insolubility is measured in phosphate buffer using a turbi donetric

pl ate reader ted. plero bt a Py edi &S in
DVBO 3 s%%“’d@w‘?t%? é’gg’g%g’"g’{?, 1@8%" 5@@‘8’“@4\3‘ 5@8@'?5%8, b3 ":ﬁﬂdog'ﬁ%nd 500
m cr ogr ans/ ni_cargghtration of 20 or 40 ngfylo 9/ 10061 _ .

ECT /1 B99/ 30867 A spectramax 250 UV transparent 98 well microplate is filled with 200 uL of Stéck pH 5 ]
eterm ned by Jdmg,.qf .co [0 SUEE T Ci r,each an
i cial T BSES kh RdhD Yendi YR dBlayin Rhidsh 8 b ¥l 20 B0
250 UV t r anspWrieienatn gf 462nm arg; teken for sach well in the| reieropigte pentaining pH tyfferglase.k pH

7 phosphati@ bwiié &an B beusedas 22bISKT, afEhe fawdpticalifispérdibn (DD) vavdiaR@Sedasaa S by 5
matrix at a bselin)é/avel ength of 492nm are taken for each well in the

m cropl ate CONtAI NI ng pH buffer alone. 10 This scan is to be used as a

"bl ank", and the reRRIMAIE IPMEQ spiution prerthenadded, (spiumr wiseldowadhe micropiate.

basel) i ge. hUpto_lwenty folraamples e adstyedMiiResdh Icoipouid Bing piddedin fultleatigueusl grm_ ]
wi se) down t . { . ar ed wit
each comound?ﬁg‘;&r;%fgg%g%?cf c? ﬁo'%'tl}gr? thrgg I‘Il.%r %%%o%géﬂy{oﬁc\%e%g&g%loﬁﬁaée. Each
col um of ¥heinrAseanding sencentration and, asoerring rew erdentArRl erofmy (FFH)c Tpaeivee afs i n
ascendi ng CONDMBOIshick adied RCeatts WENTaNgRS) from 0126 tIRZSU ¢F-tiheé) buffer well Gulurhd=- Tle. The

vol une of Pl?%&%ﬁ&é@%&é&?gﬁé%wﬁer anges fromO0.25 to 1.25% of

the buffer we n shaken for 20 mnutes to

al | ow for mixing. Standard Dispense Procgdyfeiiar d Di spense Procedure: Row
[err]L Vol unfRow uLV8lhmd O CONPOUTgEdm, if OMSOVEHDMSO A
0.5 20 - 025
1.0 A 930 _|* 0.50 [9%C
2.0 B 120 20 T.00 |os0 D
2.5 & : 45 Rerw—
[err]L Vol u_mai 2%° Lerrld compdind in ) ) .
0.5 D 250 120 0.25 |125 F
1.0 a0 U 50

Row "~ { uL Volume pg compound in DMSO | %DMSO

E 0.5 40 0.25

F 1.0 40 0.50

G 20 - %0 —1.00

H 25 40 1.25

20

After compound addition, a second scan consisting of a series of 25 absorption
readings in a 5 by 5 matrix are taken for each wéll in the microplate at the same wavelength
as the first blank scan. The raw compound OD values for each reading in the 5 by 5 matrix
are subtracted from the corresponding “blank” values in the 5 by § matrix to provide the raw

25 solubility OD data.

Data obtained from the Tecan SLT Spectra Image Reader is then analyzed using a
Visual Basic computer program (or can be caiculated manually according to methods well
known to those of ordinary skill in the art), so as to provide solubility data for each compound.
The compound is considered to be out of solution when the absorbance value is greater than



G 2.0 40 1.00
H 2.5 40 1.25 20
After conpound addition, a second scan consisting of a series of 25
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 solution when the absorbance value is grua‘monhhan WO 99/ 40061
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* butyl ester (5%t ""f f913Prf?B‘P§es frse %ﬂ“é’ Bym?ﬂ@emwém 2.7y, 16.9m

Chem, 51)2048@mL of THE MBEerdaHrapwsé vie dyringe. (Stitring vgrscl canfinuedh for (35®um1_dynngas
{.added dropw se Mbl?‘tuﬁé/ {hb %ﬂpe\%ﬂxge d lo'-56°¢._The muxﬁfwvés a%n&PBy éi&v BadiBbi Sﬁ A

|"sol uti on of 4- ronD-

utene (2. 07 L, 8%] raga m_ of
| THF ‘vas added SRIURGE: Sauepps, 'E'g‘)?ﬂ'%‘é‘b"@( ? Mt mag'aem anl &
~during. - whialttion weedilded witheetjie (390 sl pand drensfarlad togOfeparatpr funlielc The mamce was
quencBed by sl ﬂY&s@@Q& WhishEy ﬂ{h samratea%arews%m%a sm. s%m?eaéu awadab_ édtarugde E ﬁS
pon was ed w
et her ( 300% nl"ﬁ%@“??a&é%?ﬁxggo?@ : a’@e‘ﬁér"ﬁ't Bing- fﬁfﬁ hy a"'° %Y@' 8?595
. phase-was was hmdgnasludn solfeta (MySO;) andthe soeent femoved m&r@@@dwrs Tblat'awfat ed
| aqueous sodi UNgnromatography in 1:2 hexanefdiethyl ether (Et,0) revealed product with an Ry of 0.8. The .

resulting crude oil was chromatographed on silica gel (225g) eluting with 2:1 hexanes/diethyl

ether to provide 4.73 g (77%) of the title compound. TLC: "1:2 Hexanes/EL,O R¢: 0.8. H NMR
30 (400 MHz, CDCLy): § 7.27 ppm (5H, m), 5.02.(1H, b), 4.52 (1H, d, J=9.3 Hz), 4.42 (1H, t, J=7.1

* Hz),3.98 (1H, &t, J= 8.5, 7.8 Hz), 2.93 (2H, m), 2.88 (1H, b), 2.68 (1H, m), 2.41 (1H, m), 2.24
(1H m). 1.92 (1H, m),. 1.65 (3H s) 1.58 (3H,s), 1. 37 (9H, s).

METHOD B
QUINOXALINE-2-CARBOXYLIC ACID 1!Sl-BENZYL-ﬂR[ﬁARBAMOYL-l"S], 7-

35 DIHYDROXYJ—METHYLOCTYLMMID
To the lactone from method A (100 mg, 0.27 mmol) was added neat'tﬁﬂuokoaceﬂc

acid (1 mL). The resulting solution was stirred for 1 hi and the trifluoroacetic acid removed in
vacuo. The remaining residue was solvated in methylene chloride (10 mL) and triethylamine
(0.15 mL, 1.07 mmol). Quinoxalyl chlorice (58 mg, 0.3 mmol) was added as a solid and the
40 mixture stirred for 18 h. The mixture was transferred to a separatory funnel and washed with
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wherein said compound is: '

10 _ quinoxaline-2-carboxylic acud 4(R)-carbamoyl~1 (S)—(aochloro-benzyl)-Z(S) 7-
dlhydroxy-7-methyl-octyl]-am1de.
7,8-difluoro-quinoline-3-carboxylic acid (1 S)-benzyl-4(R)-arbamoyl-2($),7-dihydroxy-
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o 6.7 8~tnﬂuoro-qmnolme-3-cerboxylic acid (1 (S)—benzyH(R)-carbamoyl—Z(S) 7-
15 dihydroxy-7-methyl-octyl)-amide;

_ quinoxaline-2-carboxylic acid [4(R)-carbamoyl-1 (S)-(3-ﬂuoro-benzyl)-2($),7-
I dihydroxy-7-methyl-octyll-amide;
} quinoxaline-2-carboxylic acid (1(S)-benzy!—2(8).7-dihydroxy-4(R)-hydroxyearbamoyl-
| ) 7-methyi-octyl)-amide;
' 20 quinoxaline-2-carboxytic acid {4(R)-carbar_hoyl-1 {S)-(2-chloro-benzyl)-2(S),7-

dihydroxy-7-methyl-octyl}-amide;

quinoxaline-2-carboxylic acid [1(S)-(2-fluoro-benzyl)-2(S), 7-dihydroxy-4(R)-
hydroxycarbamoyl-7-methyl-octyll-amide; - |
quinomline-z-carboxylic acid [4(R)-carbamoy!-1 (S)-(2-fiuoro-benzyl)-2(S),7-
: - 25  dihydroxy-7-methyl-octyl}-amide; B
| quinoxaline-2-carboxylic acid [1(S)-(3,4-difluoro-benzyl)-2(S),7-dihydroxy-4(R)-
- hydroxycarbamoyi-7-methyl-octyil-amide;
quinoxaline-2-carboxylic acid [4(R)-carbamoyl-1(8)-(3,4-difluoro-benzyl)-2(S),7-
dihydroxy-7-methyl-octyl}-amide; or
30 quinoxaline-2-carboxylic  acid - (4(R)-carbamoyl-2(S),7-dihydroxy-7-methyl-1(S)-
naphthalen-1-yimethyl-octyl)-amide.
2. A pharmaceutical composition for treating or preventing a disorder or condition
selected from autoimmune diseases, acute and chronic inflammatory conditions, allergic
conditions, infection associated with inflammation, viral, transplantation tissue rejection,
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25 6. A pharmaceutical compaosition for treating or preventing a disorder or condition
selected from autoimmune diseases, acute and chronic inflammatory conditions, allergic
conditions, infection associated with inflammation, viral, transpiantation tissue rejection,
atherosclerosis, restenosis, HIV infectivity, and granulomatous in a mammal, comprising a
CCR1 receptor antagonizing effective amount of a compound according to claim 1, or a

30 pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

7. A pharmaceutical composition for treating or preventing a"disorder or condition
that can be treated or prevented by antagonizing the CCR1 receptor in @ mammal, comprising a
CCR1. receptor antagonizing effective amount of a compound according to claim 1, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.
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(57) Abstract . .
Dihydroxyhexanoic acid derivatives of general formula (I) are useful to treat inflammation and other imamune disorders.




