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COVPOUNDS AND THEI R USE AS ANTI MUSCARI NI C AGENTS Thi s application clains

t he benefy, 45 Provisional Patent Application No. 60/3 fiJ ed 26
Cct ober 2‘68109;0584 ?ég%?Z/ﬁ%Jed 6

rovi si onal Pat | i cati on No. 60/ 36
March 2002, and U5 Provi sional ﬁ@%ﬁ@ﬁ@ﬂ,ﬁﬂml cation No 60/391 521, filed 25
June 2002, and the entire discl ch are herein incorporated by
reference. Technical Field 10 The ptié¥#nt i nvention concerns a novel class
of quaternary amuni um conpounds, pharnaceuti cal conpositions containing
t he sane, the conmpounds for use as nedi canents, and use of the conpounds
for the manufacture of specific nedicanents. The present 15 invention al so
concern a MRANOGARY Avi8RE AR BbmiobNBS MinpIrRGRT SHeS hE ahlofuQhp L &oPmaunds.
The novel conpounds are useful as antimuscarinic agents. §n particul ar, the
novel compounds are useful for the treatnent of asthma, a group of
" breathing di sor dems 2@ goarmRe 1 G %@hﬁm@oéhéuﬁéhe\!?i?%?‘)ﬁéry Di sease (COPD),
allergic rhinitis and_rhinorrhea 3ue to the connzn col d. Background of the
I nvention USSAPSHCNIRRER 680 4PPcrGetdopstist PP (S4H) 9303281i1led 26
di phenyl pr opdtararee addef WS fFoovtiseatiaig Packenar pphtoatiaenge. |In
particul ar, dot/3@1SH0BS€Filed 6 March 2002, and US Provisiopal Patent
2-[(7.R) = 3( ||iopropylaano)-%-phen Iprgg I%-a-nethg gheno , al so ﬂnomm as
N, N di i sopr O S3 Ry JiPox -8 3iet ﬁ;yfllph 5? - 3phenYRpf BPYL afPAetDRi th the
generi ¢ nanengfineoldieddismecs3@ fayhiehngressbéukihoihceapovat aaryy
i nconti nence. fFLAldgH0di ne is the conpound of Exanple 22 of US 5,302, 600
WO 03/ 03SS99 2 PCT/ US02/3~529 It is preferred that tolterodine is prepared
by theprocesses of International Publication W9A/ 294a2 (US5,922,914).1~
Postlind et T&thnbroad Midldol i sm and Di sposition, 26(4): 289-293 (1998)
di scl osgs that t erodi.ne. i s zarini pt o agopnist. It is
present%@ bei n sgkﬁ %n ggﬁﬁnﬁg?ggﬁggﬁfféﬁgégﬁgo%né??gé gggs%r%%tnent
of uri nary iﬁ@@%ﬁrﬁéﬁaéaﬁﬁﬁ@#“ﬂhéoﬁQﬁEnéétrEh?rWﬁﬁﬁ%ﬁéﬁabyPharnacia. When
t ol t er odi ne ciespusdd itstist reat- adniinar yhel Banst | frRECEohbouBsdadabAi séer ed
peoral ly as . P maj,qr, . acti.ye t J f | terodine is the
5-hydroxynet%&%éggs%gggﬁﬁé 5 dtgﬁfekédfﬁg.é%@#é%ﬁ%%tfé?5g§%269 and H
Post | i nd” et "@P U IBAryvst RBoFPERLARE DESHEEMENDR; DBE4pressnt 293
(1998) 168li sdhveathydr atgtokbaretdiraea Wo:Ratest Or&ROM@HOdisebDsesgt his

conpound asa?ghg§£§§%kg%ntgftEg%tﬁgébggaggncontinence. Phar macol . Toxi col .,
/ ydr oxy

81: 169-172 (199 i scloses that ol t erodi ne has

anti rnuscari ni cadt'PvPeye20FRECPHEEP nar Fonaeipht 2t 2Rppreesas bric

W98/ 43942dissehases Inhernapawtilaal, | yhachbvel diakybpi@pyhaei nesswhi £by have
favorabl e anti.c i_nergi.c _pr iLes whi ch can_be. used.for.the

t reat ment o?kgigg%3§3ég%e gt%%?%“&(i%agggFRC%Et?ﬁgﬁgg%ag5%&?%5?%%§a5

di scl os€d t h&*iied ShreafrePbarnacrarer Bl napargt FhecaepD(CARR) al | er gi ¢
rhinitis. Theldergadat thimacket ednadehohstFath 0Qué Of M Ofié ObdRhOd B&Ld S
filmcoated tablets containing 1 ng or 2ng of tolterodine L-tartrate, ox
ext ended rel ease3ocapsul es containing 2 ng or 4 ng of tolterodine
L-tartrate P3Fkgarsade ofntihe IHHSNEAPRt estinal tract. Consumers constantly

requi re alternat bgerdeknveeysgor oswi ibafayvecableuwddi©acygand/or which

si nplifys the' L ORr QVi tbhelLr . dualj of .11 fe35Atropi ne
nethoni%ratglghgﬁ%gﬁgkpgggﬁﬁbggegéhg érgng%ﬁ%Dn%%ég%ﬁﬁ?%ﬁxives of

atropi ne. zpPR&CPGRRGRCEr oA dRaF§icuiRD 03F 031 s9boseP USIR 2/ B: 1529 used by

i nhal ati on tdipseguepybasnabodikghbaplbpopll Opi Uhetisy Boh&epr oyl gwr at xobi ne

nmet hobr or ni d_i.sdi scl L.n at.en 505, 337. Yo PEl et al

Eur opean Joggﬁgp of &h?ﬁ%%§§?8§§8??959§Sé%§$§%§¥2§6?e?%y@%ﬁ%€¥ éaﬁhjth t he
phar macol ogPESF¥fPECPYLaMir8) t Br-bHi ARy apnent ¢ mararehi todrarpeding sol at ed
human ugdnaaf bgaﬁdfhs&mumthoﬂufébe,Ewihﬂapniﬁ%@ﬁtfﬂenabe Journal of
_internationa ical . Research f,1998) 16:317-330,,reyi, e

of 10f | avoxafé’ﬁ?ﬁ?%éﬂfof?d‘e“%r"' HRSHHREN E~EBRpEURfsOT SE%’?]S gi‘t%'r"oo(ﬂ'l i ne
hydr ochl ori de and emeproni um brom de, in thetreatnent of urge

i nconti nence. The Journal of Urology (1976) Stewart BH et al, 115: 558-559

di scl oses therapy of mld to noderate stress~.5urinary incontinence with a
conbi nati on of phenyl propanol anj NMOride, chl orphen ram nenal eat e,
and i sopropam de iodide in a g“\@g\mm“m easecapsul e. WO 95/ 10269 and WO
95/1 0270 di scl ose the use of R aflgns-terodiJ.ine, respectively, as drugs
for treatingconditions related ro CRe conpounds' activities
asanticholinergic agents. Despite the above advances in the art, it

i sdesirable to devel op novel pharnmaceutical conpounds that 25further inprove
the qua=ity of life for a | arge nunber ofindividuals.Summary of the

- — o o NNy




It is an object of the present invention to provide 5 highly efficient

phar maceuti cal conpounds for treatnent of rhinorrhea due to the conmon
cold. It Wws¢ @@lgRean object of the present invention to prewirfRer34s29
pharmaceutically effective 3,3 di phenyl propyl ani ne derrvatrves %avrng an

i ncreased 10 residence tine in lung upon pul nmonary admnistration. It is an
obj ect of the present invention to provide a novel class of

3, 3-di pheny7. propyl am ne derivatives i-having favorabl e properties . For

t hese and other objects that will be evident 15 fromthe foll ow ng

di scl osure, the present invention providé&s a quatexnary anmmoni um conpound

 of the formila R-ylri2 re&eqv@aytﬁgereetﬁgpeﬁnth%egte oabeseLp 2nd R, RZ

and R3 |ndependently represent - tional substrtuted wi th
phenyl or hyGﬂ@EﬁSSQﬁ’qgoﬁﬁtegﬁGtWﬁéﬁerﬁ“ﬁﬁ?cﬁ OBfWﬁ? dYR3 may form
~a ring toget hgrooa,tdd)he quaternary annnnrunrnrtrogen R ~ represents 25

-N, - CrT~, 01 H f' o~ Jh~ 1-C, ;
alkyl ) , - (d- a|°|<th§l’é g =Y brb; feEibanisy o 1%%%%% i85 NR.

_2R~_~, wher e15n(1F§~ 223(%1@5@4 39i9r$deﬁéﬁ6éﬁf’le§ FBBFesRAECYofipe 1ECP- 4

al kyl'), and RmsdRriafit Reddidepcndeagbyicepr @sent pHesbneOEHBeingOH, -
CONH2 - SOZNFIZ Fr e -d.,

optronally sﬁ%strtﬁted% Wﬁ?fzef 5% ffergn&ﬁggug %E?E4§£FCQIQ%EME§E OEIEH
-COO (C-, -o;ac:a}arrwrl)ncormwemer éxerd%eﬁb@ aﬁmenpeﬁret-% ﬁr@&fﬂfr?&@éut%ar |y

accept abl e agifhynldrian eedivmansrefiinke ieonpedndoacegesndi ngitarvhe 20

vent ] ony Lo, SAEan. SLereosent el 9 L Blodl poanoLher eubediupgk.of the
CcC O e (0}

conmpound nventi on, center S). In yet
anot her enbodﬂwemﬁjcwheaﬂﬂﬁﬁﬁnm$@%%%ﬁéﬁn@ftéoﬂﬁérpﬁvéﬁtFénth§ &~m xture of

st er eoi somer Shvd&%:dﬁnél—@'lefﬁzh%ta.modlfme&tttet:oahlﬁecorrpound according to
the invention, eqst one of d. 123 _represent alkyl. In a
more preferred enﬁ%ﬁ iS00 QVEPEégfggﬁea ré e%agPé %? %eas?g§ of R, R2
and R3 repr edéattadhdlsicpr gpyd Dilapomidtilesy ﬁﬁﬂé pr éBEreéd diB88) nent, at | east
3gb036 Oﬁelezf%eﬁBEE|%§df§%%§%ﬂﬁé%d@&h%¥kgsl@aﬁ%htaaotheazeere preferred
embodi ment ast of R~ an represents e

éiﬁﬁ ;ga Qﬂﬁﬂﬂﬂﬁj B 2o Er%gt 919 %y nd R~

preferred e acc he |nvent|on
jointly formimginyindngegdtiramagialh. ﬂﬂmeC@Gateﬁﬁar95§nﬁ66|dﬁﬁﬁ7trogen I n
a nore discloses that hydroxytolterodine has antimugcarinic
activity.
20 The international patent application W098/43942

discloses therapeutically active diarylpropylamines,
which have favorable anticholinergic properties, and
which can be used for the treatment of disorders related
to urinary inceontinence.

WO 02/34245 discloses the use of tolterodine for

N}
n

treating asthma, COPD, and allergic rhinitis.
The currently marketed administration form of _
tolterodine is film-coated tablets containing 1 mg or 2
mg of tolterodine L-tartrate, or extended release '
30 capsules containing 2 mg or 4 mg of tolterodine L-
tartrate for release in the gastrointestinal tract.
Consumers constantly require alternative delivery forms
with favorable efficacy and/or which simplify the
treatment, thus improving their quality of life,

Atropine methonitrate and ipratropium are quaternary

ammonium derivatives of atropine. Ipratropium bromide is

€8]
u



WO f13/03;;99 6 PCT/US02/ 3~s29 - preferred enbodi ment, said ring conprises
from4 to 6 carbon atons . Zn a preferred enbodinent of the conpound

accor di ngwlydsiigeh Nvention, R4 represents -H, -CH3, or - C$n§ﬁ%_h§)wherein
Ra.~ represents Cl1-CA alkyl. In a nore preferred enbodi nent represents
-H In a preferred enbodi nent of the conpound according to the invention,
RS represents -H -Br, -Cl, -CH, or -CL-1~0~i, nore preferably -CH , 10
In a preferred enbodi nrent of the conpound according to the invention, at

| east one, nore preferably both, of R6 and R, represent s -H. In, a
preferred enbodi nent of the corrpound' accofding to the invention, X- is

~sel ected fron1égﬁ g$oygh%§% |§5| &ld e anions 10f. sthe follomﬁng aci ds:

tartaric, hydroc om C, dr oi odi c, sulfurlc phosphori.c
nitric, C|tr|%Prﬂﬁ¥%@h@@u+¥oﬁahSOE}PDY¥ 3t?°°¥§§]W§Hﬂ94§ Wide FRhi§ 4,
HOOC- (C}E) ndCEEXB@Q@rennUSSPécéﬁtu3450$Krr7C}iC}+CII}1 and benzoic. In a

20 more preferred eubodmept X ks, el et b omdheground 3»@%) sting of

i odi de brom de, an ven nore preferre
represent $ i odL889) | AEAnBEher 3 By ehs NBPRCHFRIR D ditfo RbE Q%ﬁﬁﬁesents
chloride. In ygfeaagtber t 8Y €8x 881 €e Pr £h ed i ethesdandimentd ik Xnr epresents

brom de. Nbre.sgfc%iﬁﬁg I¥ﬁeg%?%$rreg1§§§%g (ﬁgéﬁfguggfécnnpound accordi ng

to the inventid conpounds e exanples, Particularly
preferred . embodi RehfmanneRsef et edThe oM HHE lgrfuf eI F lof 3¢~ ( 3R)

- 3- (2jhydrOXMe§1aﬁlhRéBQ§ﬁ&h)(1998 16:317-330, reviews use of
zgRyng? L38¥%§v05a hyh§$r§8ﬁ§¥§9ﬁﬁﬁﬁg gléggﬂgéqgé(%BéBEunds, such as

di i sopropyl - npﬂe@dylasephgdypphlgpade1a@@remewxﬁﬁ&#mnﬁnﬁmléﬁni%Hsthe
(3R) - 3- (ZhPydegéxt§éﬁsthltheyiﬁcbhebheﬁagggyyl N- et hyl - 3- phenylpropantl-
ami ni um chl ori de r e e presen
i nvention prOV|dessﬁeBﬁﬁFn§%eﬁk 2al i%- o'$§|dﬁ(%%ﬁﬁggsgﬁy(ﬁ9%é3
therapeutlcalEySeEEéeEBGedaﬁg&nseafEQGQ@BYe@ﬁaﬁyléuﬁﬁNWQﬁﬁQﬁﬁﬁxﬁﬁﬁF55
Eher ef o1 The B aecht | St L o oL o BLY] e & AR ol i T T
conpound accoP§?ﬂ§ ?EOPHBOEHWénFloH Cgﬁ%ﬁld%'a e é%%%% iﬁ? pr esent
pnvention provkdestaseanfl asqnapéamaﬁ§ 19da%%nhmuﬁ1%kﬁ&ﬁ&ﬁﬁﬁ g to
the inventionchgxuthe nanufacture of a medi canent for treating asthma,

chronic obstructlv r Sy T i norrhea
due to the common (@8 ggvg538¥l é%ﬂ F‘g (ﬁcgée t‘{%{g rursteésent ﬂ|1nvent| on
provi des 2 methddSetetbdtiiéarin geasﬁhthEEhroﬁ$cdﬁ%3%r%%¥|%¥?%ﬁﬂﬁ@nary

di sease (CCPDLonahkeaabcramaeehIso thinepkpeandye dorihe:cogmam col d, or
urinary disorde udi ng man, conpri sing adnlnlsterlng to

said mamal , Htﬁggaiépe§€éﬁ ﬁgFrgﬁtnent a therapeutical |y effective
anount of a 20 quaPeernary éhﬁnﬁb9W¢céﬁﬁéHﬁﬁsah%o?@?r%F%o thet$ nventi on.
Bri ef DBSCFIprQﬂr@bl%thDH@Mhmg@ FogulepnirRaesat iltayr asmp slvods Mghatver age

oAb RauSg LIl LRIRLANGEL BRaR.LYTSE, OrOl sok 1T HPOR. ARdbRI ST On

of quater n1§a ts acco |ng he 1Tnvention I n" Balb/c mce
Figure 4 is alﬂdagﬂdwﬁéﬁomnng the effects of inhalation of tolterodine and
a conmpound according to the invention, respectively, on the average
enhanced paus% 30 Iun r SI tanc%) as a function of time in Balb/c mce.
Figure 5 is a= cts of inhalation of a conpound
according to the i Aventhescandd ptherophuardeani de, 1e expeetlsel yoL i he

aver age enhanced pawsa rfleitd oretiosbaseeteanighiynetiosiohetine in 35 Bal b/c
mce. WO Op“g¥%aceutlcal compounds for treatment of asthma.
It is also an object of the present invention to
provide highly efficient pharmaceutical compounds for
treatment of Chronic Obstructive Pulmonary Disease

35 (COPD) .



8 PCT/US02/3.1529 Figure 6 is a diagram showi ng the plasma concentration
(pgjm) of a conmpound according to the invention with tinme (hours)
fol | oW NgwRAIRSYHe @dm n. i strat~. on of various anmpunts in §?Eﬁ¥ﬁﬂ$k9§' 5
Figure 7 i's a diagram showi ng the plasma concentration (ng o]
tolterodine with tine (hours) follow ng aerosol adm nistration of various
anpunts in mce . 10 bescriptian of the Invention Ir_ describing the
preferred embodi ment, certain termnology will be utilized for the sake of
clarity, Such terninology is intended to enconpass the recited enbodi nents,
as well as all technical equivalents that‘HS operate in a simlar manner
for a simlar purpqse . to _achieve a ar ﬁult the extent that any
" pharmaceutical ly acti Ve @o%ﬁgg 8F5 I83e§ SrP%?if dlnv?nféoﬁxb essly
i ntended to i melovdalealligihdy MFrietiaMI phesmpredtéedli aowpboundander~. s

. expressly intendedhd & @qllréq%l@ h-reRantisQners, isoners or tautoners
wher e the conpound s .capabl resent _in,its enantioner

i someric or tautonerfi ¢ SF’mO%'?ﬁé;tcglﬁBgBEdErSFePﬁel?‘ﬁ%H?’ancﬁaﬂr%%l‘f)? epar ed
by GJ one $ki Highliyn efife carnt] pdarippcenswcny thepchedsclbrstrastuestof the

conpound to b%fprreﬁq.r&dﬂhe'ghg mée,nn:hgncroglmbgecg@gpounds t hensel ves, not the
process chem stry to nmake.them Tge chem S'H% is known to those skrlled in

the art. jO Accorditfgly) 2KE EBnPEIRES BF Present +RVentioh e
quat er nary ammmivirdec gripourdsuaidadly pifépacédebd, freans, wal | known to
those skill ed s i 3idop hahiRC Rl AG 194Bt BLOREY gmabygagerﬂ)ounds from

tertiary am-.n. s us inNs the text vary am nes of Pat ent . 38?2, 5

e
Q0 -5 antl® ot FES URART CoMSodrds Be élPé’Pt PHYMRAREY %‘r@%’ln?ﬁer@éﬁ@?al term
"quaternary ammoni Umn denpoubdh’ ecel atEeShtaoPrew&OBﬁtBsSQQnPﬁa/pBQ\lﬂdé; ~529 a
any conpound th%to n Je Jeqqr geq ?ﬁf@gﬁahﬁ/ﬁ(gg %&9%%&“&&9&9%%%' de or an

ammoni um salt by rep acerrent o] en atons o e NHa+-ion by
organic group§a""FH7é3 $FaTRitd oc BFeBGHRd4 ®8re nor nomencl ature reasons 5 (see
e.g. Chemical Abstrast shepanmaddasthani Bbystcsoshaundsll bbe ¢tidentpossi bl e

to use thesterdp mﬂl [ ~' OL.EeX

(2- hydr oxy 5ro et"ﬁy %rﬂl)ow%rﬁ]%&%?g%%}“gﬁyr Eh-grrégﬁ!sg 5 ﬁ}a'n ?pr% an- lam ni
um br onyde caProaligs soei TS G TAS TN 2HMPPAMENTOBPEs oaﬁd heaRprmuta.

(2- hydroxy-5- et hyl phenyl ) -3phenyl propyl ] diisopropyl net hyl ammoni um

brom de, Mre specifically, the inv op-Q®oncerns quaternary anmmoni um
conpounds of the Fornula; 15 R~ ~r[ and any stereoi soners thereof,
wherein RI-R- and X- are as foflo ~ and R} i ndependently represent
Cl-C6 alkyl, O optionally substitut h! phenyl ar kydroxyl, or both, and
any two of Ri, Rz az~d R3 may form a ringt-ogéther \Mth t he quaternary
ammoni um nitrogen. Ra represents -H, -CH3,{ox -CO¢R i, wherein R4-z
represents - (C,,-C4 alkyl) , - (Ca-C4 oxy) , or -NRa_zRa.;, 25 wrerein
R4 _z and Ra.s independently represent -H or 1 (d-CQal ~y 1) Rs, Rs arid
X~ indcpendent "Ly represent -H, -OCH3, CONH~ ( carban, oyl ) , -SOZNH2
( sul pharmoyl ) ( -F, -CI , -Hr, -1, - 'No/ (d-C~ aIkyI) , optionally
substituted with VI ~' O 03/ 035599 PET] US(12/§7 ~529 io one or two -OH, -

(C1-C4 al koxY)ang égyjétéyeofggﬁgks(Q%egéoﬁhthEre§Hd X- represents an anion

of a phar rraceutr call'y accept cid,
P Y R, anp %3 in ependently represent C;-Cg alkyl,

optionally substituted with phenyl or hydroxyl, or both,
and wherein any two of Ry, R; and R; may form a ring
together with the guaternary ammonium nitrogen;
Ry Trepresents
25 -Hy
-CH,, or
-C0-F4.; wherein R4.1 represonis
- (Cy-C¢ alkyl),
- (C1-Cy alkoxy), or



5 By way of exanple, a tertiary amne according to US Patent 5, 382,600, or
its salt, is dissolved in a suitable solvent. The tertiary amne is all owed
to react w rgani ¢ substrate, e.g. an organic halid Strate
cont ai ns gﬁotc‘{lsf‘%gsk.gpal kyl, preferably d 10 C -C3 al kyl, opt ?Sﬁgf}‘%’%%
substituted wth phenyl, and a | eaving gxoup. The identity of the |eaving
group is not critical, but it is preferred that the | eaving group is a

hal i de, such as iodide or brom de. Thus, exenplary substrates include

met hyl iodide, methyl. brom de, ethyl 15 iodide, propyl iodide, benzyl

brom de or benzyl iodide. The resulting r¥action product is a quaternary
anmoni um conpound, which is é&ad' ly cr ¥;St al. | iﬁed in Skli tabl e sol vents,

" known to those skilled in t 8 &P ThEREFYsTa §2¢ S ptdduced are

quat er nary anhohinsndgaiQy, XprEsEnc i-der -y Ch sCo@iivilned 8@ st andard

. methods, such as nglt kDGR KY idR{pMiRAll9NrepUeLEAE MAgNEtic resonance
(NMR) anal ysis and nass spectronetry. The quaternary ammoni um conpounds of
the invention 25 have at™’l east one stereocenter, i.e. the carbon in
position 8 (C3 in the f-®d#il a below), to which two (substituted) aryl
groups are attached. Qutgipnally; there may be a second stereocenter (when
Rl, R, and R3 all are different)) the positively charged quaternary

anmoni um 30 ni trogen at 6 =ee t he general formula: R~ Ari Hla..R2 Ca/
2\C~- R3 Ar2 VI %0 03/ 03spNi9, 11 PCT/ US02/ 3~529 wherein Arz and Ar4 denote
(substituted) aryl groups, Ry, Rn, R3rand X- are as above, and O, CZ and
C3 denote individual carbon at'ons i'n the propylarnnoni um backbone.

Accor di ngPy, stereoi soméffs (8Kant. ~oners and/ or 5 di astereonmers) are
produced. All stereoi songnschavkcybef ubpactrialiltyy subseriefuered, wiiltd oneent i on
i ncl udes use Qof &ach stereoi somer separately, as well as mxtures thereof.
Specirically, the stereoisoners in which the C, carbon etere.ocenter is in
the (R} form.have useful 1<9Hactivity. Moxeover, the stereoisoners in
wh~.ch the C3 carbon stereoceder, islkaxythe (S)~form have useFul activity.
A nzxtu:algof stereoi sonmers, i sing the ste~eoisoners in which the C3
carbon st'éreocenter is in the ) formand the stereoisoners in which the
C3 carbon 1S stereocenter isGIrGHEL(S F R’ aldd® has useful acti vi ty. The
quat ernary anmoni N GeEeWwes 0hnt Aeibavedt hophareapeet ecably adm r_i stered
as salts vvitha . thPf‘r dgleéjtically acceptable acid. Were RSis -H, the
conpounds can bé TS0 ed"as internal salts, which have a phenoxi de anion
to bal ance the posT®iaeremkedirntorri Hare BN PedcFrEAdgen CThESpref erred
phar maceuyty cal hyeRECER! abhe Sarbodh Ssidedatasal tis afR)t.hadf ahbowerg aci ds:

2~ tartaric, hydroc i C r i €, i i€ .-1sulsfyri¢ . sphosphori c,
nitric, eztri %%{g(?rg%ﬁ%rgéegﬂl ‘P%%i c&%&(%&%—nﬁi v'\:h}%r én'r?reihglgat'hru 4
HOOC- (CHz) ; theCERripRr st ereecant ey (+9. (SIHOAM FCAPESBSY and benzoic, For
ot her. accept ahbedsathas, ske tdbpound Phacsndims,t20he? ihvehd86)y. 130a
Particularly l;%ref erred sgj:ééegr S Q}Qri de, iodide and brom de salts,

especi 11y br ofti de" §al %’E and 1o0dl ge salts. Accor di ngly, X' represents an

ani on of %% ~. e~ar naGet PEaf¢ryeqceendtentaof jthe prapeyrghpycexding
ssl ected fromphenbolhQekrciog, ant ONsast Ushd ad®)R,¢hRerasdE, R3 represiede s

i odi de, su7_fate, p hat.e(s) it LEr nesul f angt

car boxyl at es \?\n‘t%” Taﬁ%%it'vxgntg g‘loge £%%66§%53%é§%d%£%§d/%&81012/ 3- 45021-198'car bon
atoms, di car bpxgfarablvi eh }easttWweet ©5ie c BebdRd SRoHREPHRICESTe, .
furnarate, angdsbgpzgale. 1htahsScReelfsredptdBdrved reapratiendrs,chltoliedet

i odi de or_ brom de re preferced._iodde j.de.. T ubst nts R .
Rz, R3 ma:i/o beof‘ﬁebggﬁb’ or® i EaQFeﬁ??g‘%%%f/&[érrgé@glebtle%q%rtzn%?lt%tﬁgltefoup
conprising C=weBeabkgEsrrpfetebadipeny - G al%3dts,ond rofi dhr Br AXfdm. ched,
optionally Qubspiteeadswethyphenyl or hydroxyl, 1o or both. Thus, Rl, R2,
RS | ndependent]y r epr esent. TELDNLeLiYL gy PLAPYL: diRORIBRMndU Y )

. I sobutyl, pentyl, rsopent§ , ﬁexy?, or “1sohexyl, option II¥ substi tuted
with phenyl o2echydisgyke bhebbulientiong pr ok Red] PhREL At IPERsE ¥ of the
15 substiigients BiheR2wiRr EBRI §580E SnarFlafmor kil niSidgdghtirora hfcarched,
i.e, nmethyl, et ﬁyl propyl, or isopropyl. It is particularly preferred that
one of the substituents Rl, RZ, R3 represents nethyl. or ethyl, preferably
methyl. It is a7.so preferred that at |east one, nore preferred 20 two, of
the substituents Rl, R-, R3 represent (s) isopropyl. Tt is especially
preferred that Rl and R2 each represent Isopropyl, arid R represents

nmet hyl or ethyl, preferably nmethyl , The substituents R, Ra, and R



together contain at ieas~ 3 carbon atons. It i9 preferred 2,, that the
substituents R, Rz, and R3 together contain at |east ~ carbon atons, nore
preferre f 5 carbon atons, even nore preferred at Sarbon
at ons. Ag%@% %ng %o anot her aspect of the invention, any k$ﬁﬁ$ygﬁgﬁ , d
R3 may jointly forma ring structure 30 together with the positively
charged nitrogen. It i$ preferred that the resulting ring structure
conprises fromfour to six carbon atons, The subs~tituent Ra is attached
via an oxygen atomto 35 its aryl ring. "the -ORa group is attached to the
carbor_ atomin position 2 ir_the ring, sMmth respect to the W O

03/ 035599 ~3 PCT/ US02/3~529 propylannnnrunrgroup The substituent RQ may

" represent hydPbgeRtT et FYPOSITeyl SAICOIRNT JompLises divam dcyro isncl udes
any one of theaflobtoatags. al kyl carbonyl, straight or branched, having from

two to five carbonyatp r : ght__or branched, . havi ng
"fromtwo to five oot bon@ra‘?éoerrlgllé@ § Cﬂ%@ﬁ or())tsfrt o%lael FYRSRSS 5PCPREdBEndent | y
di substituted 9\/2?17’18a’r‘RW“t%‘ffralfbhtreﬁFeﬁﬁﬁﬁéhed/ h&¥ nged rof@dhert o four
car bora atSorr(\sl)reré\mommnzgéyreéé‘ra:ssmsmt@aayl Rdrd & epsesgsdsranyape of 10

the foll ow ng. mg&dﬁ%ﬁ,l?Ré r%%ersg el br anched, d-C,, al koxy, straight

or branched, and &rein Rq 2 and Ra_3 may bs the sanme or
different and reprJé’SeEr‘rtPrﬁthirr@—d Gmbodimgniky Of, téer apgptuod branchedg Thus,

t he substituens ﬂqemyréﬁpir@gsenis aayreBenet the fpil OW:'Dﬁ &k, hygr ogen,

nmet hyl or acyl, \M]ier%rn trg)? r¥ ?roug may be acetyl (et anoy1) pxopanoyl ,

but anoyl , |sobut ar ~. oOI * F&ftano gbent anoyl, nethoxycarbonyl, etho~;

ycar bonyll, pr opoxy@hr%mﬁﬁfeﬁrﬁﬁpmmﬂymmtBoWI thbut:ompoanﬂoaybprdmg

i sobut oxycaa-beomyhe Lardhamd, N MRy carbampyl, plé‘elf@rabﬁg B@E a”B!f'
ano

N- propyl carb I but yl car banoy, or an N, N-dial kylca.r wherein
t he al kyl grgfgmyclnd %J%ﬁfe%‘rn‘bﬁ’r anl%he are the sane or di fferent and have

from1l to 4 car borirata)rmfee‘acﬂredEﬁaﬁvpldamemt NENdhal k:pinpauhdrmybs:ﬁﬁmghi s

position i nclycgia;}m, N hyl-cagb | anoyl ,
N, Ndi pr OR%I— car ba z%%rdﬂ lrg}]; wj Ny I\F%%%%ﬁﬂ%b@gr %f@u%r ~d

N- pr opyl but g\e‘ﬁ"te |a§1ﬁF§f &fr &&%t I‘?E@-:"Rﬂlf’-ﬁpﬁéééﬁfs hydr ogen,
si nce such cotrmmm,carvd)mqrémmoedh&slmmc@mal agtiteiodicch have a

phenox. Ide am!LanE\II_QLGBO @aﬂ ﬂéﬂena%%ﬂcl V%ﬁ%fcgem@@hgﬁssﬂ @LEFB' zed

ni t rogen. 0, pr r resents car st rai ght
or branched (#g?vra(ﬁ:% Toc%q%\/\d"%af_rr\/éscgrﬁ YattomE©0 g n- G

(et hanoyl Wfp’r*‘ﬁ)rmrﬂcglll tHaut dnoylo0C ~iCalsitt-anoy, , apdnbanrzyh;: on:n a

a. sopent ﬁUC“'%r QM red tenbod ifRrR, e&eristéf@étg‘)@ f).ecgﬁ ':_?%. hyI

'O 03/035; 99 14 /U S02/ 3- 45%9 T e substi tuent e conriected t

any, ot herwi s& Ihsojt IS 9T Grosd! SRigfonPPA FP 05?9@ rFﬁganlﬁvﬁflher
words, Rs is mote qorafectred te(mb@dy.rrehtt h&™ caebossatosrsiddiddi cin t he - OR4
group or the Lisdthat t%&rﬂh&%@@x@&@&aemnrﬂamgfRupr%?:&s%me cted, but

Rs may be conr’lﬁht ed, to any one he remai ni ng four carbbon atoms in its
aryl ring. RS resrbr%ecar?}?o&ﬁé’r FVeReMPEF BﬁﬁﬁﬁrrﬁQd?%Eﬂlmﬁ%F hoxy,
hydr oxyl aSCar?barzmphfessvultphaJ;nmydie, hal ogen 10 (fluorine, chlorine, bron ne,

iodine), tri.fluonypt @blecqrflagla kybrgggypedsg,r@b(g%eggs b&antglrggd havi ng
fromone to four carbpon atglms gl ¥ this g grou e nono- or
i ndependent | " FRSTBET iATRCEE WSt FOh Y 8P oxH PG PR aﬁc PR x?h‘ﬁrﬁh%lestrai ght
or branched, dmvdovpds orf dihe eaafpliescaPbeoniatidas)ywptbtearddxyl, or with
al koxycar bO”)@mHo&Qfthi %e se@teléﬂa)i )fromst:flé' QPEU?E%QHQEQQJ‘SH% QQ‘V' ng from

one to f ygr car bon ator‘r(sé g S erred resent ny one of the
fol | owi ng hydr ogen, br'off né (Cﬁ BPFREY - ﬁe‘f‘ﬁﬁlllyjo? Rt bxdythet hyl . zt is
particul arl y 20 surefogryled -tieathyRS3Fppeagtprepart hyamidi uRsigdpde not
represent hydr ogen, it dg)RKef §rB§QrB tSRﬁer’;ﬁyﬂgk{;}é‘fi\%ﬂd PAposite the -OR4

n

group, i.e. the car on atomrn ion W th respect to
“the propyl amiigRsup N 35 Te -3 BE?PY&EHP@a%laﬁ‘B"Rl‘l‘ar]ér%‘bﬁﬂr%ct ed to

t he sane arylamd ng, which is drfferent fromthe aryl rlng to which the
substitugnts Ra and RS Qnpe g¢same or
different. and R7 mgh?ngqungge' ?stﬁgrﬁwgaﬁﬁ one of the

f ol | owi ng: GETC t%Wt“Yé HyBFSQWPIEEPBa%W‘méwpﬁlamil-de hal ogen
(fluorine, chI orine, bromne, iodine), trifluoronethyl or an al kyl group,
straight or branched, having fromone to four carbon atons) Optionally,
this al kyl group nmay be nonoor independently c~isubstiteted ~alth h;
Tdroxyl, with an 35 al koxy group, straight or bxanched, having fromone to
four carbon atons, with carboxyl, or wth al koxycarbanyl VI' O 03/ f13SS99
PCT/t,  Sfl 2/ 3. 1529



15 (-CO O (C~-C, alkyl)), straight or branched, having fromone to four
carbon atons. It is preferred that at | eaat one) preferably both, of R6 and
R7 repre t ogen. \Wen one, but not both, 5 0 R6 ang ents
hydrogensﬁﬁtﬁf€¥géeferred that the other (R, or R6, respectlveﬁggﬁﬁ
attached to the carbon atomin position 2 in the ring, with respect to the
propyl anmoni um group. When neither Rs nor R7 represent h~rdrogen, i t :is
preferred chat one is attached to the 10 carbon, atomin posztion 2 and

t he. ~other to any one of the carbon atons in positions 3, a, or 5,
respectively, in the ring, with respect to the propylammoni um group. The
novel class of conpounds according to the 15 present invention are
“antinuscarinic aggﬁP§eowﬂﬁt|hﬂ%c@F?ﬁ?%tab%ﬁ?%ﬁ‘?%ﬁ&ﬁowkﬁ%mé%ar|nlc xecegt or
ant agoni sts. Ekamphesuofckhowvnmantimissaxomprs hgend schaedpide tcd 1185 odi ne,

hydroxytol ter Q@E@@tlggdbhégﬂt Og}-l agh&é’é nary ammonium compound
et hyl - 1- phenyl cycl gpent anecar boxyl at'e 0 propi verine, oxybutynin,

trospi um darFFEﬁﬁégﬁg F@an%rlPH%“tlQbra??@p?uﬁ¥1%ﬁhﬂ%|Rﬁ%§ﬂﬁQﬁHrlca1
Propi veri re i satrietrhyhedepoperi dyl

.al pha., . al pha. di phegy o e | d i n East
Ger man . patent 106, gﬁg Ig 8%12@C%t%&%lépﬁ%&%%%g(q%%d&gdd (ﬁ"%utsrynl
4- (di et hyl ani ABFOZBURY APMBPPREPAEAYFERE ohex e gl et atan afrﬁif |L§le%%lﬁ)sed
in UK Patent 84Qi24Rentrospiumis

3al phahydr oxyspiro | phaH S haH— ortro ane 3.1 rr |d|n|unjchIOX|de
benzilate and is d#é%lgs%ﬁé?n ﬁ%?é% ‘%§%1€§% é%ﬁl% SR s
3Pyrroli &%eaé@ﬂlgﬁﬂ.g@ compound accard:.ng to the invention for the

1-(2-(2, 3-di hmdﬁafébeuez;owranméaetaméﬂmat@hawémmghm, ,crd¥hiic

di sclosed in ggsFat ngg 09 890 nggvgé ne bﬁmp eqeacetl %F%g alpha,
cycl ohe: -.yi, pha, - hy dPo aﬁ% y?an |ho SR ﬁnﬁ ﬁf’butynyl
ester and is ﬁheépé§ééaldUQStPatbﬁtcgmMGB 09b4d, I?ﬁeﬂ?%ﬁﬁtwndé$Q¥denMD

113/ 035899 16 PCT/ HgkRl 8y tseﬁelgta@éemlﬂ%@zttm N JEtNAbroMaRNGF S
dlSC|OS€%iln U- P tent % bg

(1- al pha,’2> bet 854! BQ?aags Bhia, cﬁrﬁﬁtﬁ)o trfcfHyﬁrgﬁﬁmﬁga?¥L4*ﬁ%ﬁﬁﬂ)
acetyl) oxy] {90FBdi nmefthgkg8coxhifinioni ahineyrhei 318 DAY nomare: and i s

5 di scl osed IeoEB 448, z;ﬁnalTpedgeataagﬂd§n0£ hRGnd DV eiid Qe Y nan,
anti -chol i ner nxo erti

g g ey, 2 sef ul ior t he Qﬂ %t

acetyl chcl ~. n --RﬁaFand FéBtﬁ% Elngn 3a??t ufaAP2t hey HEASP for
treati ng ast hmatrehtorint . obsthatébeetpokhbyaefeistesanfaorD)f & Ierglc
rhir_itiso anguaheeaa&beamﬁlaﬁlha tBRpEQRADACE6LEing Ast i 1ef S diD. a
chronic 1ung di sease causing bronchoconstrictiors (narrow ng of the
airways) due to 15 inflammtion (swelling) and tightening of the nuscles
around t he ai Brags, Deheriptianmati bheabPsawi es an increase in nucus

production, which @@gﬁegscpughwg 024 ARy SROLinyendafxtandegeeri ods.
Asthma i s character| recurren% gg sodes of reathJessness 20
e

wheezzng, coufhAlRg, éHch%8§tsF?ﬁﬁ? 2t EPHEH ¥ atertHdts o™ The severity

of exacerdfati onbadanipangé ﬁnenannhdyt@mmpﬁeumh$@%n$Nﬁ¢Qprameaéxadéﬁbations

can be a resulveh-@¥ROSHI Bal18/8. Hickespiratory infections, dust, nold,
poIIen cold air, gxercis stre t obacco snok and a poIIutants
"COPD" refers to Cﬁ?%HFE %o%?rﬁc%i’é/%rﬂlhlbﬁ‘é’r’ﬁg [fe‘éeeaesfsfe‘bﬁ r?él

associ at ed w thhpastiendofr eséhercigyaeesné sn@kmpepndtaqqﬂmﬂnngsqnrﬁﬂamm

obstruction, FRiBhYiB8SOCLS teecwtbyemﬂyeﬁgaaagga@r&mﬁa@ ehidd s, 30

Enphyse causes irreversi akeni reaki ng the
aFP gacgtxﬁ iﬁupﬁerﬁﬁﬁQEaHEﬁ t ofifc Bgﬁﬂﬁgt??s %ﬁFl%ﬁ]égﬁkj)r%}Qﬁ gease,

,which increases nuEugura bheésarrdaysrandshaeing - Eheueﬁﬁﬁqnﬂlqﬁw in the

bronchi al ~ubegnhbesubbhngei B Q8K BHﬁ&chébE&iR&’t§5thé“£ﬁ%éﬂéidﬁ1aﬁa‘” s"
refers to acute rhinitis or nasal rhinitis, inc udi ng hay fever. zt is

_cawed by  V1'BresSFpR3Ys ¥§°T7dPCTFEEB??§ YolY: st 4rR Y SRIF as pol | en or
dust. It may pnbducedsneesenglungngestsoanceUnay soSeyctaneh idfthiinessin n t he
nose, throat, pgyg9. aldecars. "Rhinorrhea due to the comman cold” refers to
watery 5 discharge fromthe nose in association with a virus i~~fection,
such as the common cold. The rhinorrhea nmay be caused by rhinitis due to a
virus infection (such as the comon cold). "Urinary disorders” and synptons
~h~reof include 1~ some or all of the follow ng: urgency, frequency,

i nconti nence, urine | eakage, enuresis, dysuria, hesitancy, and difficulty
of enptying bladder. In particular, urinary disorders include urinary

i nconti nence, caused by e.g. unstable or overactive 15 urinary bl adder.
Overactive urinary bl adder enconpasses variants of urinary disorders,
|nclud|ng overactlve detrueor (detrusor |nstab|I|ty, detrusor

o - e N ~ N



~5 acceptable rate, or irritating synptons such as frequency, dry
overactive bl adder, and/or urgency). Qher conditions are al so included,

whi ch giv 4,9 urinary frequency, urgency and/or urge ce.
overactlvgogi g&?? di sorders al so include nocturia and 30Pk‘t}ﬁg%]E/E‘P%1
incon.tiz~ence. \Wile overactive b~. adder is often associated with detrusor
muscle instability, disorders of bladder function may al so be due to
neuropat hy of the central nervous system (detrusor hyperreflex~. a),

i ncludi ng spinal cord and bra~,n i,e~a-oT~s, such a,~ filLa.l ti ple 35
sclerosis and stroke. Overactive bl adder gynptons may al so result from for
exanpl e, mal e bl adder outl et V1' O 03/035; 99 PCTI USO2/ 3-4s29 18

" obstrur tion (usudliGHERUS i pr G4ESEEE Ryweineophe) PLRAMarstitial cystitis,
| ocal edenma anadcdritddwidron gyeito docalcdapadaar agaBeaingr 8di ahkon cystitis

due to radlcnrgyégklgﬁ)ﬁﬁg} Rel |s@¥gﬂgﬁné%hh%h§n958@%@389npounds cf the

present invention are use g man and horse. zt is
preferred that W%ﬁ#?ﬁﬁﬁﬁHOHEPQaWﬁﬁﬁﬂﬁs P@OFWéScéﬁpBaﬁéécawééﬁdlng to the
inventions in the B‘:@“umepﬁ firea Rasegrem sableny thepbaasmeeut i cal |y
acceptabl e aclgs,. A 8alyt iy c{mfiera‘%Of £01$3306 L0 QUQNT . %L £O(R tré‘f' e dosage
forms, such as conp05|t|ons stration through 6 ecta
transder mal , H5-iRwig ereiosqlaseinings tyglcrena oy V@Eﬂ@uﬁnaa@@btéahne Wi th
accept ed phanmaﬂgutlcal procedures. In particular, the conpositions nay be
adm ni stered via inhalation or insufflation, Such pharnmaceutical .

conposi tions accordi ng to t he |nvent|on conprlse the conpounds according to
the i nvehfi orP99rt migxoicd g eovdanl bl e pharmaceutical |y acceptable

carrier materials Izordéidaﬂi%lhs_z) 2% b%e\fﬁklce&ne%oammgﬂe agtredhg carriers
may b~ any |Q§rt naterlal an|c

r or.gani bl e
adni ni st rat i of - "SUEH B %&3& d&ﬁ |ﬁ% 5% gﬁb hﬁ]oFa8£%§étY25
nlcrocrystaHSuﬂh(ﬁﬁﬂwﬂnﬁmQSKHMHGmwegd@ﬁumnsﬁanompgbycohate¢cmaéd|um

hydrogen phom@mme%ym&tﬁ%&tﬂl LRlkenTeatokbahdah 8t Li €04 di oxi de,
and the g i ke. Such conp05|t| ns na 3 contai.n ther gharnaceutlcally
i

active agant SPSHRFTary ar,ma red §&8ﬁ 8% BYEBPPFzEPs, wetting
agents, err~1&€hm¢vqna;sﬁduiﬂnﬁnqyuagenEQ thef tatentbkhder anydi si nt egr an=s,

| ubri cants, giﬂméeu@i@am@h%r&%% c%ge%ha%sdl@e%ggs LiKeiadfear ovp-
conpounds accqydlng to resent ~ Invention gﬁ adnlnlstered in any
sui t abl e way. éﬂﬁﬁﬁﬁﬁ§§P&6E@P§F 0o 1PR&UAR~R tQSHlﬁﬁn be made up in
W O 03/ OSSSQQneltng:RGEJdeJ:S@m:’d&oéZl lins@liiveb , 0anbli, qusdekprasstychnasndadl et s,

capsul esgopowderise IR ‘?Jr}ant' Iothedad tl@%mlekgeora@59§elnérs S‘Lﬁéi‘ée
sol uti ons, Ssu ensi ons ({ enul si are a dvant aQEOUS| Yy

ns

adni ni st er ed Vit UG &F &2P %1ﬁsG&f SﬁFﬁnprﬁﬁSHttﬁé abifi ni stration form
i s inhal ati oreremtimnegdicat iiegmpmettie @awpeum@&eane ﬁpeﬁerably in the form of
either ar_ aerosol or a powder. The term "effective amobunt” refers tn a to
t herapeutically effectlve an%Entffo% treatln ast hma chxonlc q%%ructive
pul monary di sease {oP" rgirc© ﬁlﬁP¥F§t PRi igPr ReaPHER2 e t'he comon
col d) oxé@rlﬁavy'qh¥kﬁ&ﬁﬂ1n The wetns ustheyappbwand thhechpeitakal | y"

enconpass al lsdeh ity f def ealdRRkPouhiC kb idiag Rk QMHaX‘rﬁe invéf panticul ar,
Stherapeutlcalgxieffectlve ans that it is ective

anti - chol i nergi &5 SRR AeTEg5¢ d&sofnFﬁetgﬁeEF?Fﬁsﬁoﬁ%ﬁﬁhﬂt%%c8?d|ng
to the inventiake wildm.valihe déapendicmy as khswpotentiipsehekhbbed ofn the

adm ni strati Qi the age ‘and wei ght of the patient and the 20 severity of
the condition to he treate Doses adm ni strated i nhal er, such as a dry
powder inhal er ( 3°9ﬁdl§9 t eFB8§- §8EBOLRALI BF Eﬁﬁﬂ?reﬁin% ety gi ven
, as one or twaysufdistepreirer abimpnéanpriosibrgntireatidt ake daepyradsiey For a

human subj ectmear;s wd13 %%w rt%dch@@te tskl@l;@@gagﬁ tBel Brthecgange of from 1
to one m gram( 1 Doses admi ni strated by

m crogram ( 1 )
_nebulizer smqﬁéﬁﬂf¥m%‘§€n§ﬁ§FFy ﬁW@ﬁ@ﬂuﬁhﬁﬁm88§§§SaHﬁPﬁl§?¥%&%%be
i nhal er, For animeran wibjiceche itericdapyebenned blialst batent ab, 395 @0 30
gi ven by, peb e (e r.an a gr (1 beg) to
ten nllllgraE%&%<ﬁj%b %EQ#% é%ﬂgg ?% 8% %@aQE%Pé %Fégg%%%gnt@ﬂ% t he
conpounds ac NG eI GURFETRGH @@mPFéHWaSSWPOTnQ relapeuttdo ny. It
is preferred that the effective arr~c~unt is from:, about X ug to abcut 1
ny, preferably fromabout 0.01 ng to about 1 ng.




WO 03/1135; 99 PCT/ USf | 2/ 3-4529 20 The conpounds of the invention can be
adm nistered fromone to fQUr tines daily. It is preferable to adm nister

t he conpo or twice daily, nore preferable once d dosage
formfor iWIgaﬁ aflq)gn can be an aerosol. The m ni num anount aﬂ“Jny'é%égy}gsol
delivery is about t).2 m-. and the maxi num aerosol delivery is about 5 nl.
The concentration of the conpounds according to the invention 10 may vary
as long as the total anmount of spray delivered is within the about 0.2 to
about 5 nl anmount and it del fivers ar_effective amount. Tt is well known.
to those skilled in the art that if the cqoncentration is higher, one gives
a smaller dose to deliver the sanie effective 15 anount. The non-active
“ingredient or wy rdcepaanl tvgtustan( eeriebeyxdedt e detrhvebliefpbinadj usted to
where the actiyghareseutd.o I rred that
the pH be at oa\rﬁﬁ'n ?ﬁaQIY Al técrc'%aet ?’\%g:% H&é%}ﬁm %EP g?, I&?%%Cgéﬁﬁgc Tve
"carrier agent %tod¥HhEYSHrIeH ééloﬁ‘ﬁl Ofsépfsng W“tlr?ntllié’ PHIAB Gs EE@UPS -
appropriately, Aer e spkeX filchabapbandef ayar Fousnphartpacuts Cobaggeat s are
wel | knownsto {hnse skildiedidat a%s%gacaw%g{ﬂga@lawnxm@ﬁ%oﬁ' s for

treating asthna. ternativel osage form for Thhalation can be a
powder . Pomder%omfp&midrﬂwalbé’ttl 3% 6}1'3 \P&lsrgéééepﬁar HEE et P cRETEgLHNBORE eMe] |
known. to thoser shid lrethasn e axbmpilecl UdrRng3rRDYhpandeyssfor treating

asthma. Tr~hen, a r o cording to
the invention ceggwg %gl 2I gt fgir)ed lqug‘og?wﬁovr“?ngg 1o Qrgﬁgaggﬁ’fﬁpan |inert
carrier. \Wen 38 Preaidisecars daée’d et RemesnpsundsaEeentehng to the

i n~. entiono are:dm_immmde(d}zsuqh -t(lzahyﬁk-cgyt-et-aétnpmpﬁéhypf powder delivered

mvent s on. ThE SEDUAE EyA aatrabr sy grer A SRTRSEINpEEEhEacT0 21 pemr U

S02/ 3-1s29 conpound may vary. zf the concentratl on is lower, then nore
powder nust be del Weed:pebﬁftlbampnceaér@hv@ﬁtién cbh@beks JuLSSridt)

mat eri al nust q;n %Eild veged tQ |gge g eff ctive anmpunt of the active
conpound accor I ng 10 5 e i nve I on, Féatment of rhinitis, in
particul at>rhir~.itis due to the conmon cold the conpounds accordl ng to
the invention. can. advantaCGeously i stered in 10 combination with
steroi ds, cronpg.3ycates, and estiant s (al pha agonl sts), Such

conbi nati on therapies are usef Ul i t reat ment rhi norrhea due to the
common cold. 15 The invention wll. rq)r\s\u/%_ .at ed by the follow ng
non-limting exanples and pharnmacol ogi cal ¥e~t Nt erodine refers to

2~[ (1R) - 3- (di i sopropyl am no) - 12G phenyl pr opyl ] - 4-xret hyl phenol , al so known
as N, N diisopropyl ~3-(2-hydroxy-5-net hy enyl)-a_ phenyl propylamr~e, a
conpound of the fornmula: H3C CH3 CH N H3[{E CH3 (R)-stereoi soner
Hydroxytol terodine refers to 2-[(1R)- 3238 >
(dii sopropyl am no) - z- phenyl propyl ] - ~ gf ydr oxyngt hyl ) phenol , a conpound of
t he fornul a:

and any sterecisomers thereof, wherein R;-R,; and X~ are as
follows.

Ri, R: and R; independently represent C;-Cg alkyl,
optionally substituted with phenyl or hydroxyl, or both,
and any two of Ry, R: and R; may form a ring together with

N
o

the guaternary ammonium nitrogen.

R; represents -H, -CH;, or -CO-R4.1, wherein R4,
represents - (C,-Cq alkyl), -(C;-Cq alkoxy), or -NRg-zR4.s,

25 wherein R4.; and Ry., independently represent -H or = (C;-Cq

alkyl) .

Rs, Ry and K, independently represent -H, -OCH,, -OH,
-CONH; (carbamoyl), -350,NH, (sulphamoyl), -F, -Cl, -Br,
-I, -CFy, or -(C1-Cy alkyl), optionally substituted with



WO U 3/U35;9) 22 N\BCOH ™ "CH3 HOw ~ HMN'CH3 CCH3 (R)-siereoisomer

PCT/ USU2/ 3- 4529 Phar maceutically acceptable refers to those properties
and/ or sug; oWhi cY~. axe acceptable to the patient fr .

phar macol ogl cgﬁﬁt oxi col ogi cal point of 5 view and to the (r?r)a%lﬁﬂ*smc/t”t}rzf ng

phar maceuti cal chem st froma phys~.cal/chem cal point of ~riew regar d| ng
conpo$ition, formulation, stability, patient acceptance and

bi oa~railability. 10 Exanples 4Jithov.t further elaboration, it is believed
that one skilled in the art can, using the precedi ng description, practice
the present invention to its fullest extegt. The follow ng detail ed

exanpl es describe how to prepare the 15 various conpounds and/or perform

" the various preeessesWof-¢he ifuefsi ahkand areCOF beox ore rretCassmer el y

illustrative, apagl nptahd it aeip@Rs ok st B8 RRe6RILAJadbEE-RSHERL ERaRDY WaY

what soe~rer. &oe%gt%%illed An the art will pronptly recognize appropriate
" variations fr Focedures both as to reactants and as to reaction

conditions and techni ques AI | tenperatures are in degrees Celsius,. Ether

refera tosdi et hyl m@fheg 1Rl 0g Q@Irtaalﬂyn%m&%eﬁ%cwd@ﬂg %%J@queous
sodi um chl or |d§je sol u%upgz %@ hen sl vent nays-a-.re the rat| os of
sol vents used arP - ~r G Uit G828, A U§ 038sgg sh4ta

PCT/ US02/ 3~5280 Meait t H@h%dimbulamy agfiinea igolaild oweda teolreant wdthsed t he

ratio of the soldnhd os&}macﬁa)aé/erg d.s a\epioqla;ta/nw iR et/ v) . 5 EXAMPLE 1
Tol t er odi ne Free se Iterodlnetartrate(z. ), 1.S mxed with water (45

m) and tol uene (:T'5 HITEIE GR¢E BG4 & (8ot i FEFFEFRYY the
slurry. $6di lﬁn-h‘-ydabkvéle @QtuomalltySszbs)ti@mtﬂe@clﬂ'rmxemyc‘m,uramd s extracted

three ti:nea midhido! 2GS e 130 (HR° 10643RC pRARE s LARRYT OUS
pot assi um car bonat e added to the org:&réu 1']G\ﬁas |sso ve The tol terod| ne
£

tartate, giviTg ttlhcea:ru tj?‘é cdnpumFs e ERTALHELEYOUPIRF 23-
(2- Hydro~cy- Saetdey) phertylds iodide or bromide. Thus, exemplary

NN sopr opylsdv ity | s henylnapancleil Nt adkdertadt okbgzadine

free base (fro anpl e uene 1s a
(1 m). Nccggt%'t rE’IF%P}(]S 1rﬂ%l % é’&‘d@é)lt &rpﬁ@dﬁ REUPETEN épfiﬂfiéd over
ni ght at 20 25C, Thes sodawdntines rearmmioad ppdokcawisgadgyaniethagen. Acet one

1 nl) and hexans, dded t ZO 25C t
Give the Ll corﬁ()]@nr%dam%l%é Carea ™ of g By eRanag B 75 TN 1

25 3.00. Fourft!*®® JOLVIRES oW t@ SHoSThekideRd £ &het REtcomPBund
has been furtdmrsoalrs fileds anobditardcier iosed ebpadyRaanahy sins galrass

SDECtVOWBBVYwT&HELr%ﬁéﬁéﬁkﬁ“ﬁé“coﬂ¥¥£ﬂéﬁ?@@IEQQndiQd me@£€H93/99§§985
melting point determination, nuclear magnetic resonance
(NMR) analysis and mags spectrometry.

The guaternary ammonium compounds of the invention
25 have at least one stereocenter, i.e. the carbon in
position 3 (C; in the formula below), to which two
(substituted) aryl groups are attached. Optionally, there
may be a second stereocenter (when R;, R; and R; all are
different), the positively charged quaternary ammonium

30 nitrogen atom. See the general forxrmula:
Ry

\'/02 /N‘i"Rz

[
-

Ry
Al’z



24 PCT/USU2I3.~82') EXAMPLE 3
(3R)-3-(2- Hydroxy - met hyl phenyl) - N, Ndi i aopr opyl - N- et hyl - 3- phenyl pr opan- 1-
am ni um 59§ A seal.ed m ~cture of nethyl bromde ( eJe! -
(1R) -35“?/83;I sopropyl anlino ) -1 -phenylpropyl ] ~ 4 -}}gq)/l@%yﬁenol ( 14
in acetone (100 m) is stirred at~20-25C for 4 days. The m xture is
coo? ed to -10C and the precipitate is filtered off and washed with et her
and dried to give the t~~tle compound, np 189-191C (dec). Anal Calcd for 10
C-3H~~BrNO C, 65.1; H, 8.15; 8r) 19.00; N, 3.33. Found: C, 65.61; H, 8.34;
Br, 19.12; N, 3.32. [ac]D (c=1, MeOH) +25G. 1H NMR ( (CDR) Q07 8 1 .25,
2. 18 2 48 2.81, 3 .05, 3.99, 4.22, 6.70, 6.83, 7.08, 7.19, 7.33, and
©9.3. 15 EXAI\/PEE@ZI@-@H?;AR) amd Etzhzyldenose- (éuzsthydtedy a5yl netbybpheryl )

N, N-di i sopropy] - &ap@%wd péQQaQs 1588981 umd odi de, Nip okl oy pg £ he gener al
procedure of EX va-rzations, but starting

%n;g g gakl ng non, critical

with ethyl iotida’™ ’da%h‘éaf PR e EOPotd-FS AR sHmonium \gsqikberer3: i 99 25

PCT/ US( 12/ 3~52tJoEXNVPLE, Sstereoisomers (enantiomers and/ox

(3R) - 3- (2swdapesyc5ras&@y§ PREBY) & & Nl | %pf%%/ére%pﬂgﬁw 'ﬁ opy! propan-1
csdure o

-am-. ni um i odi def ]lL ' N Follow ng the general pre Exrrpl e ~ and
maki ng 5 non ¢f&TE c%’FtVéf‘Fﬁtl GReTehere st e i Wy ShtiPhriginiudssdivge, ofhe
title conpoungacly sbtasntdom&EXdBhErHely, as well as mixtures

(3R - N-Benzyl e f2s By dxoxys IEL 0V phﬁ?é”s)té\i‘%fgénﬁa%owl RN Xy L pr opan- -

1-am nium 1C i od ertere. | rocedure *of
Exanpl e 2 and“WeRPRgERBREeFFRF Al 1% afh dth eon(sR bﬁﬁr“Stl'&r"tq ntfeﬁutlh ben2yl

i odi de, tihe taxMEvtoyrpomaﬂeb«seﬁbtt&w&iheﬁéol@%M%lsEﬂa WR)clr Mhe tgnt HUt yJ.)
, 3- (2-hydxoxyz; poeth di net,hyl an- 1 ni .

bromi de OH +i ar i %{gpggg%)é%mg\!ﬁ'\t h(ra@géeﬁ/ner% pr oceg"as};e 0 uarrpl e 2 and
maki ng non cr???%&%tWar$aﬁ1%bﬁ@“eb®ﬁ starerRP™Tsh estipyi inanitde WO

(13103;,99 sterecisomers in which the C; carbon stereocenter is in
the (R) form and the sterecisomers in which the Cy carbon
15 stereocenter is in the (8) form, also has useful
activity.

The quaternary ammonium compounds of the invention
are preferably administered as salts with a
20 pharmaceutically acceptable acid. Where R; is -H, the
compounds can be isolated as internal salts, which have a
phenoxide anion to balance the positive charge on the
quaternized nitrogen. The preferred pharmaceutically
acceptable salts include salts of the following acids:

%)
wl

tartaric, hydrochloric, hydrobromic, hydroiodic,
sulfuric, phosphoric, nitric, citric, methanesulfonic,
CH;- (CH2) n-COOH where n is 0 thru 4, HOOC- (CH;).-COOH where
n is 1 thru 4, HOOC-CH=CE-COOH, and benzocic. For other.
acceptable salts, gsee Int. J. Pharm., 33, 201-217 (1%86).
30 Particularly preferred salts are chloride, iodide and
bromide salts, especially bromide salts and iodide salts.
Accordingly, X" represents an anion of a
rharmaceutically acceptable acid. Preferably, X is
selected from the feollowing anicns: tartrate, chloride,
35 bromide, iodide, sulfate, phosphate(s), nitrate, citrate,
methanesulfonate, carboxylates with from two tc six



26 PCT/ USU2/ 3- 4529 and
2-((1R) - 3- [tart butyl (et hyl ) am no] - 1- phenyl propyl } 4- met hyl phenol , the

title co obtained. Er~. AVPLE 8 (3R) -3- [2-Hydxoyy ]
(hydr oxyrrrméﬁlﬁl)yl 5pEenyI ]-N, N-diisopropyl - N net hyl - 3phenyl pr opggs /34’2)
iodide /. OHN~/ i° NO\ ~ N /. ~ .. Followi ng the general procedure of

Exanpl e 2 and nmaking non critical. variations, but starting ceith 2- [ (1R
-3 10 (diisopropylam no) -1-pren}lpropyl.] -4(hydroxynethyl)phenol, ~the
title conpound is obtained. Anal Calcd for C23H3Q MX2; C, 57.14: H 7. 09;
N, 2, 90. Found: C 56.33; H 7.33; N, 2,76. Ti RM5 Cal cd 356.2589. Found:
356.2586. 1H NVMR [ (Cb3)2S0] b 1.25, 2.48, 2.8z, 15 3.05, 3.88, 4.26, 4.35,
©4.94, 6.75, &KDFOY.Amy, 3B cariby LB teEaMiRbE fFom two to six carbon

(3R) - 3- (2- HydrPhanyl dadd Nﬂrrra&%reomédnl& RT3~ pfienxlspwe@@r%e&m ni um

brom de r,u Fol L owing th en rocedure of Exarrp &.a 3 and nmaki ng
non critical R}%ﬁ% é? STEHE ?‘F%ﬁlaﬁ hngdlge or bromide,

2-[ (7. R) - 3(dipsoEopd amdig)e pmhe:rwdlplreopyl ] phenol, the title corrpound is
obt ai ned. 525 W O 113/03")9 PCT/ US02/ 3~529 27 EXAVPLE 10

(3S)-3-(2-hydr oxyp nyI -N, N-di i sopr opy! N- et h henyl pr epan-1-am ni um
bronmi de N Y Fol | owi ’ij‘éd’(ﬁ% ptocBuurfe B‘P rrgpé 833%Rd°Haki ng 5 non
critical varm&tﬁmnss,nﬁwtﬂs&xarat:rmgaemetcheﬁr[fécib&) tBe group comprising

(diisopropyl ai_g oglgﬁgengggf Pgﬂjiﬁpkt—elﬂ@ %Qﬁlgr tie-compound is obtained.

EXAMPLE 11 ( or O- roxy \.%
d~i sopr opy! - C&M |e§mwBF6nPH§nY1 oY My gFoRyL .
FoJ | ow ag t her gmtmal"rrprs),cefcturaz ofRaE&ardrelpenSlemdynmlepmgsann eethyral
variations, hut,.stargi Wity b b
4-chl oro- 2[( ~Ft ?3 (%rcrl’.tgépxolp ?pmpﬁll)n lurgﬁfeny 15?08‘;?]1 henoFy fhe IStitle
conpound ~s de exyl, optiona ly substituted
(3R) - 3- ( 5- Br omi=2- ﬁwmmﬂemdx)owwdlorxs@pmapw - N- et hyI 3- phenyl pr opan- ~
-am ni um brom de GH Brg ?’ref rakl QW Rg._the g gngF prccedure of

i'ca

Exanpl e 3 _and maki ng no variations, |ng wth 4
15 substituents Ry, Ry, R3 represents & Cl Cs alkyl straight

or branched, i.e. methyl, ethyl, propyl, or isopropyl. It
is particularly preferred that one of the substituents
Ri, Rz, R3 represents methyl or ethyl, preferably methyl.
It is also preferred that at least one, more preferred

20 two, of the substituents R;, R., Ri; xepresgent (s)
isopropyl. It is especially preferred that R; and Rz each
represent i1sopropyl, and R; represents methyl or ethyl,
preferably methyl, The substituents R;, Rz, and R;

together contain at least 3 carbon atomg. It is preferred

L]
L8]

that the substituents R,, Rz, and R; together contain at
least 4 carbon atoms, more preferred at least 5 carbon
.atoms, even more preferred at least 6 carbon atoms.
Acceording to another aspect of the invention, any
two of Ry, R,, and Ry may jointly form a ring structure
30 'together with the positively charged nitrogen. It is
preferred that the resulting ring structure comprises

from four to six carbon atoma,

The substituent Ry iz attached via an oxygen atom to
35 its aryl ring. The -OR, group is attached to the carbon
atom in position 2 in the ring, with respect to the



~''O (13/(13i;y9 28 PCT/US02/ 3-a29 bronmo-2- [ (1R) -3- (dig sopropyl am no)

- 1 phenyl propyl ] phenol , the tztle conmpound is obtained. EXAl 9PLE Z3 (3R)
-5-net hyl phenyl] -N, N5 5

d| [ sopr opyI Ei}I\E() &}% - 3- phenyl propan-~. -am ni um i odi de 0 OPFT{US?%SL 2 [ (1R
-3- (diisopropyl am no) - 1- phenyl propyl] --amethyl phenyl acetate 1C~ A
solution of 2- [ (1R) -3- (diisopropylam nv)
-1, phAnyl propyl ] - ~- net hyl phe: ~ol (0.9 g) in acetyZchloride (20 mM) is
stirred at roomtenperature for 1B h. The acetyl chloride is evapozated,
ether is added, and the precipitate of 2+G~R)-3-(diisopropylanmno)-1i5
phenyl propyl ] - 4- net hyl phenyl acetate hydrochl oride is filtered off; np
© 126-130C. Anabr@my t@dmfioni @rsHISINO--THEL s uOStAL BHRt Fy 8ay8re§it§as€n178 N,

3.47. Found: %yd7d58R; b8y 805 QayB. @405 S ufderei X R 1clhc1%§'§.'> L
The hydrochloride salt_is %a%%ftl oned bet ween her 20 and saturated sodi um
bi carbonat e st 3R, ©Thehet et Prdss |asL}£§§£rr &Y Lan§r&¢AFEEaPEd to obtain
the free basebvincoapounaviry frC(HHEV(cBR)o L3ve Zarbacetylomsy)

G Sopropy1 N T Wyl Phars) B SR S FATR G, 58 Sy e Goner a
procedur e of'\% %/ r%’%cﬁ’i“%'tlo(P&Ilo\?&rll LXt PORS; Bt startzng

with (A): 2] (:Q.IR)@peI(x@ifemtSQor@kamumxmeﬁ- phehy lsikepyi strageblity bphenyl

acetate, .the WMQ!'PPI t a 99
e 1o By e 1 Hrd® AR Ad190u0r " Rarpb: GR6H3RYS

(3R) - 3- C2- ( TSOHHIFAYID i\ ) - %ﬁ%ﬁﬂt&ﬁeﬁﬁt] R FPEEHLBETI BRYITeRRy PE3- phenyl p
ropan- 1- adi ni time i ool bew Ond: \@- CEoéxlloy\lngsttzl‘EaggﬁnenalbmmmﬂJ,r e.ocf Exanpl e

Carnd ke ngaﬁr&@@ Céﬁ}éf@llu &arg,% &%e%t hl%ltd StN%r tzh rreth F ropanb«g’lI o tﬁ;

di g. sopropyl a ropyl

'EI tlge cgrrpgﬁn?fg% }“‘obtr&"ﬁhelbg %L“I? F 3 Iﬁ)fe‘-?nt( &‘nﬁl ETSPEEE@H?I yH. gr

(2- hydr oxy- S10{Grethyhphghy| ) ot Na Nl | o [is0yd e nE!IHus? ptepan- 1- am . ni um
brom de OH \ éuﬂ\écftLF&AJ xQW'mBg EQErQEQEEaLn VQﬁSdé'g ¢ R%égf%' £ and

maki ng ng crit variatiaon i sartln Wt
(dii sopr Sy gexl, LY Bt Geny FReprapy Ehe. ARELhgFRHENBRY Phe title
Conpound i s oemeanrﬂed ethalld® 103/ G3opB%oRTT/ bh8AALFE522s3BuEhACMPLE 16 (3R)

-3~ L2- Hydr oxyeral(did dyf Uor Qb RAe Nk ey L SbbagRT ORYL N BREBYL 3,
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
isobutoxycarbonyl, carbamoyl, N-methylcarbamoyl, N-

20 ethylcarbamoyl, N-propylcarbamoyl, N-butylcarbamoyl, or
an N,N-dialkylcarbamoyl, wherein the alkyl groups,
straight or branched, are the same or different and have
from 1 to 4 carbon atoms each. Examples of N,N-
dialkylcarbamoyls in this position include N,N-

25 dimethylcarbamoyl, N,N-diethylcarbamoyl, N,N-
dipropylcarbamoyl, as well as N,N-diisobutylcarbamoyl,
and N-propyl-N-butylcarbamoyl. It is preferred that Ry
represents hydrogen, since such compounds can be isolated
as internal salts, which have a phenoxide anion to

30 balance the positive charge on the quaternized nitrogen.
It is also preferred that R; represents alkylcarbonyl,
straight or branched, having from two to five carbon
atoms, e.g. acetyl (ethanoyl), propanoyl, butanoyl,
isobutanoyl, pentanoyl, or isopentancoyl. Moreover, it is

[£3]
e

bpreferred that R; represents methyl.



phenyl prepan-1-am n.iumbromde OH Br FCC ~ 5 Fol | owi ng t he general
procedure of Exanple 3 and neking non Critical variations, but starting

with 2-[( did sopropyl am no) - 1- phenyl propyl ) - ~(triflu henol ,
the ti tle‘;%’%”ég’u% i's obtained. 10 EXAML~LE 17 (3R) - 3- gwﬁso ut9§ryl oxy)

- 5hydr oxynet hyl phenyl ] - N, N-di i sopr opyl - N- net hyl - 3phenyl pr opan-1-am ni um
bromde OO N Br OM (3R) -3- [2-hydroxy-5- (hydroxynethyl) phenyll -N N 15
di i sopropyl - N-net hyl - 3- phenyl propan- 1-am nium bronm de is acylated with

i sobutyryl bromide to give the title corrpound VW O 03/ U 35599

PCT/ CSU2/ 3~s29 31 EXAMPLE 18

{3R)-3-(2-(Acetyl oxy)-5[ (acetyl oxy) net hgl ] phenyl% , N-di i sopropyl - N-net hyl -
" 3pheny~. pr opan- 1-T&r8 rAupstirtoende RO Gry bej conged ed §EBR¥ 3- [ 2- hydr oxy- 5-
(Ryﬂé_PXY”ELJB%eiwiEE”ndH)e§b7$1tﬁted, carbon atom in its aryl ring. Ced

- iisopr - en ropan-z-a u [ ate
“with acet;F/)I 18{ oo"ycgga(veﬁ)t ﬁSyP fp'l Bg nﬁﬁ%u?dgéE%?/Pﬁggg éaﬁ%{ - 3-
[ Di i sopropylayoret hyd> ywhainrfortite] ~CRsogphenybpr bpg| fsubakihyt &@hzenol at e
(3R) - 3- (2- Hydr o, x5 &%M&ﬂwlf)rd\w\h@ iceoRieeREkr, - Mt Ryl m3y pbenyl propan-

z-am-, ni sm brom de from Exanpl e s .15 Ipassed t hrou h an,ion_ xchange

Col unn so asCYYFEHN &2 Bt e G6h “&NG gerer §t° t F&=FPH & c%‘ﬁpound
Reacting theiabove Lonpouirdywi th an equival ent anount of an acid, such as

met hanesu, | fon. ag agj.g, rgié%%%hk%h?eaﬁied o£AE8LI £oRLhHingt EHEEHHenC aci d,

20 generates o~her salt he tit onpoun AW 0O _U3/03ss99 32
PCT/ USt 12/ 3- %%@%mmzfi-@@@ ( FRERAN %p?\%dﬁw.lgﬁa ogen

( 2- net hawy- SUEIanEnydk)J:cNem hy=@riptrenyilqerioean- tramlnionories8ydEc® | \ ~
N Fcl | owi ng f?% HR; @(Mrﬁck%dan@lamlntg' FEom BeR &xitical
ng

vari ati ons, ut start

dzi sopr opyl - B2¢®- W’ﬁ%‘kya%"‘h%t FRHtp‘f@?‘Fy]i])l 3 ARdp AL ENTRY, Pfhe title
corrpound i s ebiat Nned; i PeRdAdd £ deadisuinal i edect wiarh Gyalro3GINOwi€h 59. 87;

H 7.54; N, F 5 9 } 0
+13. R aPLES 1 ](}é?-’ij%y %r 1% %BJ? ﬁlj‘;‘f oxyscﬁr gl%neet%ﬁ?l%ngﬁg%f&%wo%e Ve
N, N- di i S6pr opyh= NFAEPRY | 2 3oPhe i i & YeagRoryt
2-L(1R) - 3- (dxi sopoopy]-ani am)cylup)heeylraligbyl§>r4hr@m¢|lye©helmwubmtf§nrtate A
solution of 2, [t%lﬁémr 3a£9&asepg fPY!

[

-4- et hyl pY: gnol (1 n chlori S he ted under refl ux
for 90 min. E?]Hé?s?@‘:&di%ﬁ oY #y1dtl't“hef ]&‘Yld?éatl‘é’%‘fogen

2-[ (1R) - 3- (dthggmﬁeylmn@) aphtem{f@tmtthjl A-treteh padgphebAriyut yrat e
224 iEratapren thge oy e ke chy1 2, B Bep oot) TR 6
17; Pd, 3 ZSGPFQQFnD bﬁd&ogenN@{}D1q2@referred that Rs ig’ slthat o '

opposite the -OR, group, i.e, at the carbon atom in

position 5 in the ring, with respect to the

propylammonium group.
25 The substituents Rg¢ and R, are connected to the same
aryl ring, which is different from the aryl ring to which
the substituents R, and Rs are connected. Rs and R; may be
the same or different. R¢ and R; may independently
represent any one of the following: hydrogen, methoxy,
hydroxyl, carbamoyl, sulphamoyl, halogen (£luorine,
chlorine, bromine, iodine), trifluoromethyl or an alkyl

(%]
[

group, straight or branched, having from one to four
carbon atoms. Opticnally, this alkyl group may be mono-
or independently disubstituted with hydroxyl, with an

35 alkoxy group, straight or branched, having from one to
four carbon atoms, with carboxyl, or with alkoxycarbonyl



WO 03/1135'19 PCT/US02/3-tS29 J.3 ° The hydrochloride salt is partitioned
bet ween et her and saturated sodi um bi carbonate solution. The ether . phase
i s separ vaporated to obtain the free base of th b ound
(A, J (3%%§&%%?§- [2- (butyryl axy) -5-nethyl phenyl] -N, Belishfis BT
L~Tdi i sopropyl - N-met hyl - 3- phenyl propan-1-am ni um i odi de Followir_g the
general procedure of Exanple 2 and making rron critical variations, but
starting with (A: 210 [ (~.R -3- (diisopropylamno) -1-ph.e:~y~. propyl]
- 4- et hyl phenyl butyxate, the title conmpound is obtained; np 175 C (dec) .
Anal Calcd for C~zHaol NCz: C, 60.33; ~'H, 7.50; N, 2.61. Found: C, 60.37;
H 7.52; N, 2.58. 15 E~i.AWPLE 22 (3R) -3-° (2- Hydxoxy-5- net hyl phenyl )
’ (g Ndi i ?opr;)pw-CN-metMy’res-adh@nwpr@&&aibhanbai verhedede fdvinR sedn C2-
utyryl axy) «nr- ogt p
-N,N—diisoprosyg-%ﬁegﬁgf-gggﬁé%y B?gﬁan-l-aniniun1iodide (from Exanpl e 22)
20 was hydro7_ysedlfi tF REERE&RBPI FR&EI 4% nkpast tane t indefegaidoutrdth, WO
?g/§1gy?g PCﬁbﬁSﬁZ/@hﬂZ&)ﬁ&@fesFEXANEQﬁ;3§en. Wheﬁl_oneh ?u% n?ﬁ b?th, L
R) - 3-(2- X¥- Sz et - N, Ndi.L.sapropyl - N- net - 3- nyl pr.opan- 1-
aniniun1cH?%r%gexﬁ}?ﬁ?d?yﬁggggkéégguyggkgggn’ Vb5 QY AN PR
(3R) - 3- (2- hydPERE¥5(Ret | heFpspeqtigely) is attached to the carbon
diisopEogyL{?hpehhyh-§oph¢myhrﬂgpﬁrtgé-fgﬂgu;ugﬁﬁ(yggﬁé#g4t% &Feg'ﬁl ngp) in
water (5 J.zex ition, equi vaZ.ent o sodi um
hydr oxi de sol !trlaggﬁiu‘é&gh%y.gﬁlégég‘ﬁ{l/%rhtn?%ﬁé??a&r BPEIR AP esi dual
oi | is chromabvgraphed ib seppraferped (MR- Prkp is attached to the
(diisoprapyl (eribyh) agsRnie] pds phesy| Propy|dnd iy henzepolate of emet he
sodi um bromi dg, . Jhe QE?%’CE I s Leconsti uted ~. n. acetone, .and a solution of
hydrogen chl ofide i n- ethyl “AcRTate 78 atded toorg-ﬂ’vgee?p&%&i"ﬁi Pat é%f t he
title conpounthei BiEX~| wi PhEr@spsctHytr diye Mrdpyl3Rmondum group.
(2- hydr oxy- 5nme~t hyl phenyl ) - 3- phenyl propyl ] - N-i sopr opyl - N- met hyl pent anl- ami n
i um i odi de WO |.13/03;:99 ﬁ; Pg#éU802/3-4529 Fol | owi ng the genera
procedure of Exanples 2"Rhd nekd 7y Morf CHIEH aFgPFALPEnSe BliE starting

with 2- Y~ Rresgnt invention are antimuscarinic agents.
[ . (5- hydroxypesint vk & 88PE 00YVAJ AR £10) relr BhaRY il i 4melhilpRer ~ol , the
title Conpoungnégggggg é?e kqmples of known antimuscaxinic agents

include tolterodine, hydroxytolterodine, 2-

(diisopropylamino) ethyl-1-phenylcyclopentanecarboxylate,

20 propiverine, oxybutynin, trospium, darifenacin,
temiverine, aipratropium, and tiotropium.
Propiverine is l-methyl-4-piperidyl .alpha.,.alpha.-
diphenyl~.alpha.- (n-propoxy)acetate and is disclosed in
East German Patent 106,643 and in CAS 82-155841s (1975).

Oxybutynin is 4- (diethylamino)-2-

[N
3]

butynylalphaphenylcyclohexaneglycolate and is disclosed
in UK Patent 940,540. Trospium is 3alpha-
hydroxyspiro(lalphaH, Salphal-nortropane-
8,1'pyrrolidinium]chloride benzilate and is disclosed in
30 Us Patent 3,480,623, Darifenacin is 3-
Pyrreolidineacetamide, 1-[2-(2,3-dihydro-5-
benzofuranyl)ethyl] -alpha, alpha-diphenyl-, and is
disclosed in US Patent 5,096,8%0. Temiverine is
benzeneacetic acid, .alpha, cyclohexyl-.alpha.-hydroxy-,
35 4-(diethylamino)-1,1-dimethyl-2-butynyl ester and is
disclosed in US Patent 5,036,098. Ipratropium is 8-



5 EXAMPLE 25
(3R) - 3- (2- Hydr oxy- 4- nethylphenyl) N, Ndi i sopr opyl - N- et hyl - 3- phenyl propan~-1

-an1r||um~bq§hg§mpff | H.. .N*/ . (_ Followi ng the geneE@*n@5ﬁ¥§gpre of

Exanpl e 2 maki ng 10 non crltlcal variations, but starting w

2-[(~.R -3 (d||sopropylanino)-l-phenylpropyl3-5-nethy|phenol the title
conpound i s obtained. EXAMPLE 26 ~(3--bis(Z-FNdroxy-S-nEthyIphenyl)-N,N~5
di i sopropyl - N-net hyl propan- 1-am ni umiodide OH N OH ~J Follow ng the
general procedure of Exanple 2 and meking non Critical variations, but
starting with 2-L3(diisopropylanino)-l-(%-hydro~;y-5-nethy|phenyl)pxopyl]-4
20 met hyZphenol, the title conmpound is o ?ained. WO 03/ 03SS99

" PCT/ US(12/ 3~520p36pFXneRLECRINE3Reth8brpBidé Aandobardionylgsed in US

2hydr oxyphenukkrbh B dbkeannopylobi Bt ixl 13- r@begyﬁﬂéop%eém Igdnd odide O

OH H ~N Fo?l o nera rocedure o ki ng” non
~critical varﬁg%ggng bﬁgﬁ sta#ﬁgﬁarﬁfyﬂl Z(t?ieﬁyl)acetyl)o xy] - 9 9-
- 3(di i sopr opyliarthy)l-3- pheﬁykpzopybtrﬂehyﬂoOXybehzama@Enoﬁ&metaﬁdengonpound

i s obtained. j1Q.1hseaN;iP-gBokLh gWhng the general procedure of Exanple 2 and
maki ng 15 non crltlcal variations, but starting with N, N

di =~sopr opyl - 3, 3-bi g( 2- nethoxyphenyl)propan 1-am ne, the title conpound is
obt ai ned. EXAMPLETR8 compounds of the 1nventlon have anti-cholinexrgic

3P s(2-MeLhgrxnheny) ) sl dthagruopvlbezbictdy! B oRARC Al aym T odi de
acety1chol*ne -mediated dlso:ders In partieular, they are

10 useful for treating asthma, chronic obstructive pulmonary
disease (COPD), allergic rhinitis; and rhinorrhea due to
the common cold, .

"Agsthma" refers to a chronic lung disease causing
bronchoconstriction (narrowing of the airways) due to
15 inflammation (swelling) and tightening of the muscles
around the airways. The inflammation alsoc causes an
increase in mucus production, which causes coughing that
may continue for extended periods. Asthma is
characterized by recurrent episodes of breathlessness,

20 wheezing, coughing, and chest tightness, termed
exacerbations, The severity of exacerbations can range
from mild to life threatening. The exacerbations can be a
result of exposure to e.g. respiratory infections, dust,
mold, pollen, cold alr, exercise, stress, tobacco smoke,

<5 and air pollutants,

"COPD" refers to Chronic Obstructive Pulmonaxy
Disease, primarily associated with past and present
cigarette smoking. It involves airflow obstruction,

mainly associated with emphysema and chronic bronchitis,

L)
(@]

Emphysema causes irreversible lung damage by weakening
and breaking the air sacs within the lungs. Chronic
Bronchitis is an inflammatory disease, which increases
mucus in the airways and bacterial infections in the
bronchial tubes,resulting in obstructed airflow.

35 "Allergic rhinitis" refers to acute rhinitis or
nasal rhinitis, including hay fever. It is caused by



PCT/ US02/ 3-1S29 37 EXAMPLE 29 Large scal e production of
(3R) - 3- (2hydr oxy- 5- met hyl phenyl ) - N, N-di i sopxopyl - N- met hyl - 3phenyl . propan- | ~
amnluml / Oy 1? NsOH, ~ HN H 2) Mal, ec OH/ \
\96,&9@31 erl enrrye?/ flask was char gecglpvm t% 250 g (Eggfurg(){ms%))
tolterodl ne tartrate; water (2000 n¥), and nethyl ene chI oride (2000 mM). ~
solution of 84 g of 50~ i~TaOH diluted with Z00 m of water wag added, and
the 10 m xture was stirred for 1 hour. The pH was kept in the range of 8-~
Both of the two resulting phases are clear anal co7.orless . The phases
were separated, and the aqueous phase was washed wi th nethyl ene chloride
(1000 mL). The conbi ned 15 organi c phases were concentrated on the rotovap
"~ (sOC bat h>_ alHengsinghtsuofh talse peddisguerwasisdet & mMnaBdprIHeck- esxdue was
d'SSO|Ved"Eﬂ¥E§1 Q%Hg%é@ikm ang 203 nike( 2284 MRLhiABERYLni edEde was
added, all a.n one portlon The m xture was stirred at roomtenperature
" over ni ght . 2P %fe FEAQAT| r?@’es’l ulry &3S filtered, washed wzth acetor-~.e
(Z50 M) and dr| e'dadlmdzhéxe\aadm@mtoveheatzoa@@noveldl' ghtfeThi sopvaveded 230 ¢
of the desir V
(3R) - 3(2§hy oxy JﬁhyImprtlzélr‘layIIW‘)OSIE‘.'T:LII\‘LI-(ﬁllslasc,)g1?181Oi gt a :LI‘US
phenyl propariL“7‘56"’o{:n‘l"‘ﬁ"r'ur'f%u'c'é”tjladSet e \9'13"@0@3/:8@, : é 9C3FEEB§T\T/EP§aSQ§Y3EeEhANPLE
30 Cyclic amm&;amt:qx rm'dlraim The fwal kowirgasgenéeakipadistickieaanthati on
procedure was, | @@{ y S 10 15 20 OGH 0 OH ,~ PdIC, N2 (50psi) * NN, MeCH,
50C Ph wherein re resents a phenyl ou r_d R represeas.an al kyl
group accordi ng td’rtlﬁ@xf‘foldll@@”\ﬁﬂé"T %e IYR‘PBF‘i“ﬁf F??rsa% é’aFﬁiﬁl‘ﬁn activated
carbon (&, 7Gdne Sor iyl Meighihe Addnicedingh, M@eﬁ):ywaﬁretxaegeg to a
hydr ogenat i or}rélog{c%q{e Jder I['S]Ir;[el‘ qg%rka 0l l.ovwed by ad% %a (20 nL) solution

oL a racemc 2-chromanol’, _8ee forfnul a above) (4 g,
16. 64 ol ) t%s@‘?s“éf(:'on?tj’éjlr 22 Qﬁrtﬂmptilﬁgehﬁiaﬁl)ierThénvessel was
filled with fashiogenf 5Q1:¥]S‘la)r,y aﬂ%dﬁa&rrseamtclludenuxtmaeywas stirred

I t
vigorously a, g?%% over n| lisek qilh% ?' %%%9&': o gg.cgl\,ggaglc_xg,gr e was

f||teredthrou e resultin anolic solution was concentrated
under va&uurir Praey c@ﬂeﬁd@?%m nes according to the follow ng table were
obt ai nEd after tr@\fé«tra&ittil% \Mﬁimal@xm&membheompsmsesnadiramtsomf

oundsRResul t| n
conpoundYi el't %—%3@41 uéjnl;f)lg fve\;;Ct VSI efr% ofcpxopyl ) phenol (CH
2) 54- et hyl - qrtm@myxnsa:%ﬁld@rqwl RE %Dl WFY&ﬁéﬁ&Pé@:’)ﬁ?? $2-
(3-azepan-1- yéngoﬂhe_w@@{@pyla)s wéélﬂﬂ'&ié‘l)éymﬁtﬁlﬁﬁ\ls cifadact-ewsiozat i on of

~- met hyl - 2- (1 rroli d| D W Yl no Og (135599 39

PCT/ US03F3- 439 %‘M\?pﬁy G e%*%%brg n\é@ 2)

25-2 .45 (mfmuerzcm Emﬁ IZHS @J%ﬂz UrgneRy 3 Ct4sé’8‘P(t&a‘ 1H, 12 | ~z,
J=3 H2) 6. 4méBYdddd , s Bhudisi v i inarh9-shn2hof, 2kch, a& 30ofm 3H) ,
11..23 (s, 1&Qiﬁation, dribbling at the end of urination, inability

to urinate and/or the need to strain to urinate at an

acceptable rate, or irritating symptoms such as

frequency, dry overactive bladder, and/oxr urgency) .

Oother conditions are also included, which give rise

28]
18]

to urinary frequency, urgency and/or urge incontinence.
Overactive bladder disorders also include nocturia and

30 mixed incontinence. While overactive bladder is often
associated with detrusor muscle instabilicy, disorders of
bladder function may also be due to neuropathy of the
central nervous system (detrusor hyperreflexial,
including spinal coxd and brain lesions, such as multiple

35 sclerosis and stroke. Overactive bladder symptoms may
also result from, forxr example, male bladder outlet



5 """ C NWR (CDC13) :d 7.9.8, 26.0, 33.5, 39.9, 53.5, 54.3, 125.8, 2.27.3,
12B.1, 128.4, 128.7, 131,2145.0, 153.0. ESI nmss spectrum 296 [M~1"~] ,
297 [ M2 cterization of 4-nethyl-2-(2.-phenyl-3p?3

di n- ylp%opsﬁa) %~-~enc| .. 10 1H NVR (CDCL~): 8 1, 52- 1P§§ﬁ%h”&5ﬁ3|
1.62181(m 4H), 1,.98 (t, 1H, J10 Hz) , 2 .09 (s) 3H) , 2.26-2 60(rn,
613) , 4.46 (dd, 1H, J=13 Hz, J=3 Hz), 6,47 (s, 1H), 6.85 (d, 2H, J=0 . 9
biz) , 7, 19-7.24 (m 2H , 7 .30-7.35 (m 3H , 11.24 (s, 1H) . 15 13C
NVR (CDC13) : 8 20.9, 24.4, 25.4, 31 .3, 38 r4, 53 .8, 54.7, 6~.,0, 102.2,
117.9, 126.3, 2.28.1, 128.4, 128.6, 2.29,3, 129.4, 131.4, 145,2, 154.3. EST
mass spectrum 310 [M+1+] , 311 [ Mt2*] Characterization of

" 2-(3- azepan- Phprrzg igheriysprdpyl Fud- het hypphenss; hpprinfelid ~C13) : d 1 .
60-1 . 65 (Mindbkecitialbe ém%@s(ﬁnoééﬂ edémQSaadlﬂrfmaét&m Fusd2. 67 (M
6H), 2.70-2. 7, 32.0, 40.7,

0
' 55.Z7, 55.i) gg] bifédﬁr fé‘?cﬁ’-"l 5@216;"1% FY‘?LE%‘:%;S ‘Té% %0 25 131. 4,
145,1, 153. O,ra@AEt:ZJerh@Z' 8o EBE pmivispestdumysB24ifMr1~] , 325 [ M2’ "]
DXAMPLE 34

1- (3-(2- Hydr oxy- 5- et hyl phenyl ) - 3pheny rnethyl rroI ni um
i odi de ~u NCI ~0 Ege CgTB@U@éF()gIS g BP%‘ﬁgxbsh‘é?%ti%‘zga %dc? odi de
(7.0 equival eres)r wasmadded inolad$Sofuthannang hhesér eét basepreferred

4-met hyl - 2- (1rphenyle ;ﬁam%ﬁr Qi di Aydax2propyl) phenol of Exanple 30 (0.3 g,
1.02 mmol ) in acetone (4 nL). The reaction mxture is stirred 5 overni ght

at roomtenperature. The solution is concentrated to initiate the
precipitati on of tthe respbtihdg guatednagycambai inveation Then wikete

Preci pitate is:d kierode vashed. with.di ghby pRLBRL.aRd: dired under -

~racuumto give a quaterr~i crysta e obtained with
a yield of 79FFEPR&LEs@Cticg Esn5eLHALRAS EH&FSEFerFi%dbellPF‘NlW(NEO—I- d4)

8 2, 05-2intB8 suticadile dodagel@ofss, 3kich 2s. cdfipestRidng 248, 3. 08 (s,
3H), 3.14-3. 40 H, vJ=Z 11 6.68 (d,
1H 52 8Hz%} %g@lmé'ﬂé.g%%xtl% Q%rg%%n tﬁg') Sré% réEtai- R s@c::-ﬁ% %LG 7 23 o

, 0 PRrepherplz7nggpl, ?rsPU%mQEaFVnrOEH? lﬂléﬁcm%ﬁ Y Yo ot : 8
19 3, 21.5, 28c2pt4ll phedthaleutdchl proc64L5as115n2pai€ﬁc51aﬂ27tﬁe 7 28. 0,
128. 4, 12B. 5, ysis, CZI Hzsl NO
Found(% . C SPTBF=ienrtay 38 Spmiiyiyyed I ERhlaBeshIs S, 2T,
6.45, | 29.0AnaNESlR0ic0.3S66h0 EQﬁrW&§§u§b€ét1rGﬁi“P8Fl€2Pns 25eRPAing7. 0. 2.
25 E~. AMPLE %& the invention c0mprlse the compounds according to the

L LI 351 3o dip s R LR SRV Lk £ APBER. ggegybhg%aéséuéia i odi de

OHIf ~~-- ewva tion
of the free @%@P%ﬁ])ﬂarz-i@f- ﬁyllaéssooﬁyﬁﬂéPFHFﬁl 1a5ylL5r‘6‘E)l—]=l )phenol
of Exanpl e 3Gk igy thel2rmolhel raaceteremed bk) anFhéneetctavariikture is

stirred organic¢c or inorganic, suitable for administration, such
as: water, gelatin, gum arabicum, lactose,

25 microcrystalline cellulose, starch, sodium starch
glycolate, calcium hydrogen phosphate, magnesium
stearate, talcum, colleoidal silicon dioxide, and the
like. Such compositions may also contain other
pharmaceutically active agents, and conventional

390 additives such as stabilizers, wetting agents,

emulsifiers, flavoring agents, buffers, binders,
disintegrants, lubricants, glidants, antiadherents,
propellants, and the like.
The novel compounds according te the present
z5 invention can be administered in any suitable way. The
compounds according to the inventaon can be made up in



WO (13/U3SS99 41 PCT/ US02/ 3~529 ' overni ght at roomtenperature. The
solution is concentrated to initiate the precipitation of the resulting

guat Er nar ymealt. The white precipitateisfiItEr IY\S‘{’]? vvlth
di et hyl ?Qher and dried under 5 vacuumto give a quaterni zeg/sa/?flg(

crystals were obtained with a yield of 81~. The resulting conpound vvag
characterized: ~'H NWVR (h9eOHdg) : 8 1 . 24 (t, 3H, J=7 Hz) , 2 . C2. 18
(m 4H) 2.20. (~, 3H), 2.40-2.63 (m 2H), 3.0B-3.25 (rn, 2H), 10
3.."35-3.60 (m o'H, a.38 (t, 1H J=7.5 Hz), 6.70 (d, 1H, J=8 Hz), 6.85
(d, 1H, J=8 Hz), 7.0 (d) 1H, J=1.4 Hz), 7;36-7.23 (m 1H), 7.30 (t, 2H, J=7
Hz), 7.37-7.42 (m _2H) , 1~C N\R (MeCH-ds): ~ 8,0, 19.5, 21.5, 28.0,
©41.9, 54.7, Z5BE D)% iguiph £ogm, 1 pEch, ag vabletsg ¢apspded, NOBIFrs,
1270.9, 129. 2 syARS, e115318:s Elmm@alllkanahysbsolgﬁls@@m@ Found(% : C

56.17, H 6.65, { , 6 heor 70, T
' 28.11. N 3. 10, S%%“éf‘ oS”r:s@FTs gélgs%gctépﬁ%sf% % é‘zi 2§h%¥<AI\/PLE
33 1- [3- (2- W&r@@M@qmqwsdtyer@@m)lmgﬁﬁéﬁwvmopyhamatlon or
-1- neggygpfpemnﬁuﬁﬂMBdi&Hd?ﬁ%& M%bhﬁamlhﬂdtgﬁtﬁan4gogm 1s5:i ka1 B D24 nol)
was added to e.free base
4- et hyl - 2- (1%%%;/%£ j%rll Deridi ntnf vyl pFop fifpﬁeﬁoPrSFeﬁﬂg%ljen3§‘? %y,
C.97 mmol ) i®© ae%ﬁh%ﬁ 3R ﬁ@r@ﬁoécéﬁoﬁlgpwd@ra (6 nt ) and acetone (2 nl).
The reaction mxture was stirred overnlght at room tenperature, The
sol ution was concenra ed 1Q e nitiate SS99, 42 PCT/ USU2/ 3~529

precipitation of the TR Sﬁﬁtlé’?n%‘i“?uﬁ hlf:%‘r”‘r?%a'f"f 2The white
preci pitat@ waderiansardgaddy, efdskedvai ehoght of of okneaningi attiyha et her and

dried under VagHsNilo Ws¢e Q3% 6987k -Of gt it
Char act eri zat i %xlgonoflthes 2839 75 %§ n’éoﬁnés? ?HQ?EE %@oﬁ@ﬁpoyfﬁe 89511

. 57-1,.24 (m 1P 1 §HEQ0TE 482tk Eﬁ’i“mQPDCOggao’fsurer
3.14-3.4 (m GHporAle39 (The It@lrynsJ*‘ihétlajby" 6aB8 (thetdpedsBedi)y" 6.85 (dd,

1H, J=8 H2, Jzncompad®hil %ind® 6% téegkménés,Sinégﬁdlmg % %J f%%iiia~)

2=8rz) 7.29 (t. 1H. J=7, :
8 19. 7%8 ?%‘f% By, ’z'éef)aP%Tt%Ca%bygef%%kﬁl‘tgmmﬁanﬁ Eat 1it 126! 3,
127, 9 128 0, lfzgfiﬁCEZSeSforzang; tROl 2neftd8ci4trd&2mdnt 15 E7C T~MPLE 34 1-
(3- (2-Hydroxy-5- rrqmybla@%g)él ):f %ﬁeegyé@mwl&cm oﬁrﬁéhaé@cz LHB'tQQA de
OH 1= o=\ g s of Wethyl fodide (10 equi yal ent's)wa ded

sol ution of tHREFFEEI" ¥4 Ary3ogPERantd- 91- 1 8260 ndy, the Tode of

phenyl propyl ) 24ristiisrirpitdenl, cheErgapeadl3veiohs gf tlh@ZDImde:nt) amd GHeCl ~ (2
M) - Thead eagiehvel:i ufi HeUkBeh@snahibadeovEL N bhegl, ToOM temperature.  The
sol ution Was , congentrat ed |ate Ef%Pltatlon of the resu- ting
quat er nary ammoni um°§5rt 2 “Fﬁ@lﬁ/ﬁFf‘Ee% % a2tV 35 |7 e R4 tashed
wi t h di et hyl éﬁh@ﬂea‘ndD@rIoedruﬁdeeteae@udw@ ghheler qUdREY Nniazed salt. Wite

cr~rstals wer gx@lﬁtea*amq wWitBnaa¥i shd 6f Ndsopuﬂﬂg rﬁv_sélféfa{lglfOWPOUX5 d wa. g
char. ?cteri. 2ed;

3H . 2 .4- 036"5’1’763(1&9 Eﬁ%N%Otégléa%%y %ﬁ)’e 3¥9%.3, 155‘83‘?(%@‘6%“% 3¢ (t

is preferred that the dosage is in the range of from 1
microgram (1 ug) to cne milligram (1 mg).

Doses administrated by nebulizer solution are
generally higher than doses administrated by inhaler, For
a human subject, it is preferred that the total dosage

30 given by nebulizer solution is in the range of from 1

microgram (1 pg) to ten milligrams (10 mg).

Thus, a clinically effective amount of the compounds
according to the invention is from about 1 pg to about 10
ng. It 18 preferred that the effective amount is from

IRV
)

about 1 pg to about 1 mg, preferably from about 0.0l wmg
to about 1 mg.



WO 03/03SS99 43 PCT/U 5112/3.h29 1H, J=7 H2) , 6 . 68 (d, IH J=8Hz) , 6 ,
88 (d, 1H, J=8 3~x) , 7. 05 (S, 1H , 7. 18-7.24 (m 1F3) , 7.25-7.40 (m
5H) . 13G,, OHd9} : 8 20.8, 22.4, 27,5, 41.6, 50.2, 3,8, 64,5,
G4. 8, |1$~§M§‘?g‘g§g§r 127.95, i.28,03, 128.4, 5 128.86, 128,"8?"%%50?’8143.4,
152. S. E5I mass spectrum for C2~H32NO+: 338.2. The useful ness oL

t he, , conpounds according to the 10 invention is further illustrated~by the
foll owi ng exanples. EXAMPLE | Hi .nding data 1S Miacar.inic receptor subtype
M - M5 binding assays were carried out . Briefly, [3 ) H nethylsct~po~.am ne
was allowed to bind to rnenbranes from varjous reconbi nant manmal i an cel

| ~.nes, each with an over-expression of fcbarticular recept or subtype. An.

“equili b&i u][n xadi o: trgandoxgja&@ﬂm%@ecﬁ%n&hegoirﬁ&ﬁ%ﬁ d@ﬁ%aﬁ?fﬁéﬁﬂa‘ﬂ?ﬂl ftigit@getdhe title
conpound of e : =3-.(2- ro~; .y- 5 met yl'} -N
N—diisopropyl¥?§§t§§%-§§pﬁ%ﬁ§l%%%%%qu%f%éTyhiiﬁnﬁ?ﬁ%%%;gtf dfat er nary

amm, ani . um coAPBERASEBEOF B ngoTRORNES | ¢Rae evit itonlcq &midyf omcamnpari son t he
follow ng antpebeki-aBLEgbSc@0@ALSy. 25 to. | terodine, hydroxytolterodine,
ipratropigpl and atropine. The resulting Ki values, displayed in Table I
are averages of duglicate sanpl es at each dose in an 1llpoint dose-response
curve, using hal f Thegdesagertemt stor 3ignha QA PB/BISIII atd a€abisell.x i C,

val ues I'nM PEé UgdRARad S28oMRes ept 0D S AL NGLONRARURAS 5 about 0.2 ml

subt ype~, 00...aa"' ~~~aao. a~ ~' ~b ~~v~, ~~0

.%~c.ui~~a0,}§Ez~59e~g%xéi§5iafﬁpso delivery i about 5 ml. The

s~~HxwM 0. 330¢872eB80r 460 5P Of 16 O FRe 881 ZHEAINBY 262 .thek. 46:v28381i8RMA0 .
3 91 . 5ko 4Qay420ry 48MEOnZ50s 53k 480 AL Mnth s diet isbhevceppound of
exanpl e 2, (3R -3 ingroxi-éS- et hy%fhen%%)w{ﬁ N-di . S0 ropyﬁ-f%l— o hyl -3 5
phenyl propan- 1% af AFRF BN PR RRRHE St cordt P thdli APEMEitoR™Had thzgh
affinity and Jdeltitvéasonnnef Setdiot ianduntf.oritanys ofeltlhé&nmuwscab nheseecept or

NL11- M5 subtypes; i Qbhal nedh& fe Qn ion is hi
(3R) - 3- ( 2- Hyd. r%gT 5- et %/I p%renﬁ%g)e? I\:IL,fI\I- oﬂel s%}?rc(%‘ﬁr- tﬁgt%iﬁ- E}SESﬁw pr opan-
~. -ani ni um i cUPTESHYRS i h THet L Sh g &S Lieer FheuserroriEsrtavEdi ne,
hydr oxyt dl5t eradowet . | prat ropi um and atropi ne, EXAMPLE |1 Hronchodil atory

effect of 1 nhal ed SuAtglnaly AMTONAIOSAIS da B2kt WaGepd~fepnl e BALE/C

m ce, wei ght raqge_ 9-22 g, were o ned from Charl es ver Laboratories

(Ki ngston, NC)St ﬁjeée)r SR S (1t ddte &t aBUSteRd B hergnthA12CpEBBedur es
in these studplesrmeceut icabrpderancies Weldy tded ullienalI tWlsf pwe fAeteBegul at i on,
JC- R Parts loand Zne RUblicald o 20LN- | 2 (081234 L89B ang W O 037(135599

45 PCTI USI 12/ 3~s29 Coppounds fox aer osol mnistrati on were prepared in
sterile BUl heTo ST PROSph U TR Ed SSAFTTE SIMREE e PEHHLECER i z~. a
carousel - st ylghysbskowityl sxiposve tdhariizepardjalsitededppocpntiakelger osol s

for five 5 mlgese1 ¥SZEL G 14N PAF 2,380 28armbbichcreRYl E%@ﬁts
generates a nmean aerosol particle size .qf %:3 m_crons_at |
sﬁﬁz‘ﬁ&e, A4™&

ratfe 0
appr oxi mat el Y% 2€ ThI PRt &P Smi s?r§'h65Fi?diﬁghours, 36
hours or hoursatateeyosdies nice tweradingowed hima .whol e body

25
Alternatively, the dosage form for inhalation can be

a powder. Powders for inhalation of wvarious
pharmaceutical agents are well known to those skilled in

' the art, including many powders for treating asthma. When

30 the dosage form is a powder, the compounds accoxding to
the invention can be administered in pure form or diluted
with an inert carrier. When an inert carrier is used, the
compounds according to the invention are compounded such
that the total amount of powder delivered delivers an

35 "effective amount" of the compounds according to the
invention. The actual concentration of the active



10 pl et hysnograph chanbers. Bronchocori stxiction was induced in mce by
adm ni stration of an eO~ ng%m nethacholine (rtC) aerosol ir_to the

pl et hysnogpaRfys&hanbers for S nminutes. The nice were all gpe ﬁJsB?st%vhal e an
aerosol containing 80 ng/mM n, ethacholine follow ng inhalation :1.
treatment with vehicle, or 80 ng/m nethacholine follow ng ~, nhal ation
treatnent with 0,072, 0.144, or 1.44 ng/m of the title corrpound of exanpl e
2, i.e.

(3R) - 3- (2hydr oxy- 5- et hyl phenyl ) - N, 1~-di i sopxopyl - N- net hyl - 3phenyl pr opan- 1-
am niumiodide, or 60 ng/m nethacholine, 2.0 follow ng inhaltion treatnent
with 1.24 nmg/m ipratropi um brom de. The average enhanced pause (Il ung

" resistance) V\asmgemﬂdimh@pdvafm. arflerhd acaieteertmat ier fi@s llmlri nNghesal i ne

ae=osol (W tyopl pEBachgllaal. ves ﬁle?%(a;eg@r%t@ saimstred Lo the

~mce. 25 The results are shown 1 n
of exanpl e 2 2 F 241 9HF nFoT By dﬁ??ﬂ%ﬁﬁ éPé) delﬂ"’el@dz teoPreXigg/ M of
the title compouatifettexanpheurd) ofmnthd izgt3 ved bfdomidracebridiadt kbl e
conmpound @f exgapl| g, 2). ;30 I ncreasing doses of the title conpound of
exanpl e 2 produce” i ncreéasi ng durations of action. Zn fig 1, inhalation of
aerosols generated froma solution containing 1.44 ng/m of the title
ﬁormolﬁnd of exanplmo2 progtuead aaﬂthﬂtc?sbl e_erakpagrcrmma&hehhaeth@duced_ 3=~
ronchoconstr m_ni st rat opi um
brom de (i.. %&é .?Q §Q %&Tr‘lmég %1037 %8? Xgm% F@gﬁfll 5%5 ﬁ%gpl ay an
equal | y sust aT‘h%@i“%t@‘i‘ Wﬂlﬁﬂwféﬁaﬁpwﬁl}a@%ﬁ@ﬂg@ﬁ@ﬁ&@edm rom sol utions
cont ai ni ng O. aﬁ‘ﬂbmémo&fwgrﬁ)sﬁr&dljZ dfg;/nmgl(ylcgt%)s,, mespectively, of the
title conpoun gf exan% vent ed n&rgac% |nd ced
br onchocoz~stTF CTTER- Y ?%?lg DX H ectl SRS ;J?mf‘o?. | owi ng
admi ni strati memma’lu@mmﬁmm oxpagiifeadt of~trhiimbaikbgagdactern (ry
amvoni um sal¢s +Ke Hablthen B &y 10 Femal e BA~B/c mice were obtained and fed
as in exanmple Il. Conmpounds were prepared and admi nistered to the mce

(aerosol) as in exanple IT, Ten mnutes, 30 mnutes, 1 hour, 2 hours or 4
hours | atér, The hicenwexe wikcere ihuplerhyddngrapiiech®mbsbs, 15 and

bronchocon, Stféﬁé@ih&‘@%ozh%h@&iﬂ@ dengTieGe sy ReiEh-Rlatonablienlof an 80
ng/ M et hachol ine aerosol. The mce were allowed to inhale an aerosol
cont ai ni z~g sBEHGF m . net hachol i ne fol | owi ng inhalation with vehicle, or 80

nmg/ M net hacholine follow ng inhalation treatnent with 20 :i.46 ng/ml

tol terodine, or S%M%O@E{Aﬂmﬁﬁ%ﬂl [QWRD03 L B2k 8bh e TARIBING Wi
.44 rng/m of the e .conmpoun

(3R) - 3- (2 hy RO ety ! p‘ﬁ‘eﬁ?’f‘hylﬂhﬁpafr s%lp?%ﬁﬂd“f& @St AYF-3- phenyl propan- 1
am ni um i odi d&i i 2SpihEy kesul2t-hydrexghbwnet iy ¥pheuy )42+ s obvious fromfig 4
that the titl&é—@?})ﬁ%ﬁmﬁf@n@ @odpPasdade Premwunsediieff ect on |ung

resistance. I'n addition, the bronchodl | at or,yceffECCs of the title conpound
of exanple 2 e~chxbit a prol onged durat-~pan MPLE |V Bronchodil atory

ef fect of inhaled quaternary ammnl al,.;s ih Balb/c mce Fema~. e EALB/ c
m ce ware obtained and fed as |n r~ds were prepared and
adm nistered to 35 Che m ce (aerésol) asi{in exanmple 1Z VWO 03/ 03S599 47
PCT/ US112/ 3. ~~29 Ten m nutes, 2 hours, urs, hours or 24 hours |ater,
the mce were placed in plet hysm)gr aph nbers and bronchoconstriction

was induced in the mce by adm nistration of an 80 ng/m nethacholine
aerosol. The 5 mice were allowed to inhrlgerédsoarsosol containing BO ng/ nm
nmet hacho~.ine follow ng inhalation with vehicle, or e0 ng/m nethacholine

foll ow ng inhal atigpy ht 3 G- dd feddhe td bl-g @aypgund of exanple 2,

i.e. (3R)-3 n - Lt i i soprop~~l-t3-me~thy:~-3
":~.0 phenyl prg)%h#‘i%‘ﬁ#/ﬁ?ﬁﬁqoddlldé’% é?’i %ﬁrﬂgrret hachol i ne fol | owi ng
i nhal ation wi { ty dxr @4y met it 1 Jigheaorlopia, amnbpcnﬁdef the fesunris:are shown in
.fig 5. It can be concluded that the bronehodilatory effects of the title
conpound of exanple 2 have a | onger duration. when conpared to 15
i pratropi um bxorni de. EXAMPLE V Phar macoki netics of inhaled quaternary
amonium salts in Balb/c mce



Bl ood samples were taken fromthe mce in exanple Il 2.0 via cardiac
puncture under isoflurane anesthesia at 2.5 mnutes, 10 m nutes, 30

m nut es, o4 hours) 8 hours, or 12 hours af ~er aer 4J ;

treat rrentv’)m }e%?gfrpl es were collected in tubes contai ni ngggg Rﬂé{lﬁg%’)
centrifuged at i.2000 x g for four mnutes. Plasma was ;~5 renoved and
stored at -70 C until assay. Plasma sanpJ.es were extracted via a
liquid/liquid extraction technique. Plasma |evels of the Litle conmpound of
~:xanpl.e 2 were determ ned by ESZ-LC/ M5/ M5 using a PE SCI EX API . 4000 nass
spectronmeter in positi~re ion node. 30 Gy omatographically, the analyte and
the internal standard were resolved on a Phenomenex Phenyl-kbxyl col um

using an isocratic elution. The limt of g t? |or was 2=' pg/ m .
Pl asma concentrations of t~, e rit~. geog t?n 35 exanple 2 foll ow ng
aerosol exposure (inhal at~.on?nare sl edyin dipble 111 and fig 6. WO

113/ 035599 48 Table Il Plasma corice
concentration std dev (pg/m) follow ng
ng/m 0.Z.44 ng/m 1.44 ng/ m 2. 5m n136f 64222675 3B910m n90' ! -

116212. 1395 16330m n81 8112t ~. 012. 20 422%47. 6 ~S5~7245 34h14 1' 4' 0~31S7
2~8h-221~90-!- 212h--42 2 The dotes gkYy8Breb@ohdte | Ungs were proportional to
the concentrations appearing in the plasma, Inportantly, 5 the systemc

(pl asna) eXposurepﬂg:%mgegxtkemlﬁhagé %f@tfé?ézt@tté Na,4dd | e compound of

exanple: 2 resides for a prolon This correl ates wel |
with its | on§*aBrEELEH Sf‘dééF| 6hbsaenE%&Am@“lwrf c%?ﬁi%&‘a%l?%)to the

Phar macoki nepiaeseat ifrbal edphakhatologecad/ SekbéslodteaFepmiec HM B/ c mce
veers obtain n ed_a

aerosol admi ﬁ’l‘d"star QPE go Soe Pgégrﬁg gll%lzxg éﬂulg%ﬁ% %1,2@ J‘?i a%ﬂﬁﬁ@%ﬂ{m

sol ution at éoﬁé@ﬁﬁﬁaﬂﬂéh§méﬁa poing Gf wWheW 1TOIMAIRT SRIPARI it ered t o
the nice (aeregal)adsonn exabphecl| . o8t ood: SasptpsSanes ea®l | ected at 2,5

m nutes, 15 glnuges % nkéute9 1 hour or 2 hours after aerosol drug

treat ment. BF3S& ?é%ﬁ &stwer e prepared as in exanple VI. 20 Sanples were
anal yzed using a PE SCrEX APT 3000 nass spectroneter. Chromatographically,

t he analyae @&thm@slnternal st andard mere resolved on a Zorbax ACE PhEnyl
colum using a gr nt . el.ut The nti.tat m..

WO 03/ 035509 49 PATFROE Tk Q%P%r i Atk { SE I ARs,O T

t ol t er odi ne SbﬂﬂéﬂﬁngnlﬁhalarFoﬂabf hébﬁgliéﬁ BE@@@@%ﬁS ESTHRLPH, or 1.0

nmg/ m . Pl asn@rbewzeStE@r p&eeeﬁtlﬁﬂéﬁtl@@n@@nm@tf@mmee;a&exw b oW
detection Ii d|n absorbedtéq;o t he

circul ati on. g%hi°89§§n§e¥§6zﬁd ?“?3? ﬁ?og?ﬁ%rlggl BT oX? Rt E75° ofie or der of
magni t udes hi yhetotkaronbeuadsr esgondi rgrievel the Y¢%@Q%%I@¥Q¢%ﬁ%%mﬁﬂhnd of

exanpl _ed|2 (%&@Dh%‘rgmf |o?x Ghd laLthttéhS@n@@ﬁétﬂne@ ibaherdbiy. e Eﬁl t er odi {l_e
is rapidly ad systenica e n c e invention
have an |ncréa§§6%aﬁFét|On g SH™ %%Bng ?écg%gd%pégocaﬁéy'(l.e. f or
treating astWﬁacl@ﬁN§ﬁ~lmca@BSWﬁucvh%ésﬁﬁVﬁﬁna?9°ﬂ$s%%%%1?@1}¥33h§ﬂI ergic
ahl nitis, or akhi mmh@@o@@e15/0rtebegﬁ9mappﬁbldha&5 EAMY fond Zf:Hmng| ng

ata Muscarinic receptor su f ype n assay e 0 Ki
val ues 55 ePﬁFﬁ% U ?ﬁg ?ltF% %%é gﬁﬁ%@ §§§ Qs“@§ ré%gé(%ggnd 31-34

(all quatern&p@dZG1@@ﬁoﬁmdnﬁé§ﬁpégﬁﬁﬁ accordlng to the |nvent|on) The
resulting Ki values are dlsplayed |n Tab~.e IV. Table IV K, values (nM

Re~cep-forTitle c ound of nosub

(83~ 32333-MLO. 30°381 “SIEST AT 36352‘1 e 9"21571\%35

~0. 430. 923. 33. 13, E&hE?NF@fer¢290 digylyl QgherB3 ) )

- 9MS0. 260, $81. 61. 2819bi81logical saline refers to an 0.9% agqueous

sodium c¢hlorxide solution.

qu/ US02/ 3~529 ' ti nePl asma
'nhalamMpn of various conc. 0.0i2

When solvent pairs are uged, the ratios of solveats

used arxe volume/volume (v/v).



Thus, the title conpounds of Exanple nos 3, e, and .5 31-34 according to
the i nvention have high affinity and little or no selectivity for ~ny of
t he nusc eptor M .-M5 subtypes . V1i-'* 0O 113/03
S82/ 3- 45%}@6%@(‘2 LE VII1 Hror_chodilatory effect of |nh§?9@ qua( ernary
anmoni um salts ire Halb/c mce $ronchoconstriction was induced in BALB/c
m ce by adm nistration of nmethacholine. The title conpounds of Exanples 3,
8, and 3i-34 (al.l quaternary ammoni um conpounds according to the
invention) were admnistered to the mce via inhalation of 1 ng/nL (free
base equivalents (FBE)) of each conpoundysThe resulting inhibition of
m~t hachol i ne-i nduced bronchoconstr~etion 10 was determned at :~0 mn as
“well as 24 h and 4899 %ie 3 idfter cdosi glithénr asgpivenceid~uspfiayed in
the fol | owingHabtetds diabliee \6dliid &< umowrdvenef iexagpbatiooluhe (1 o/l
. FBE) % i nhi bi t j an,.of bronchoconstric 10 min 24 h 36 htion after 48

h. 31009388260 53/I0003210017331t700 34-~ 100~ 0 1 EXAMPLE A A G5 year old
female with a history of chronic COPD with FEV1 of 7.. 5 liters i: treated
with (3R)5- 3-E)(DZMPL,E h. ydr oxmt@bayhghgwg)ggbgd- dii sopr opyl . -N-net hyl -3 20

phenyl propan-1 i de ol an aer ornulatl ry 12 hr
conti nuously for slwr?eaﬂﬁ eart\/\gt\feegs o? tﬁer?bﬁ?e V%% gga’f‘(a)r i‘%%nce i's

i nproved. F~ A‘{\?IjT@CB DELYRTBYD (Redr mBI)d PEIdd Ul cRrRohRSEON§06f mghr d&i ¢ COPD
wi th FEV1/ FVGafe£50% ichd reatad, Widdai(dRhy3rbziA¥dxexy-f, 1O A3f (13a599
PCT/ US02/ 3~s2¢ 9#3]\? isbur extracta h.

net hyl phenyl ) di T SRS N e R 25 S SR UF §PopaRS T ali F2i GRTBFBR de in
an aerosdf f ofinmati cﬂﬁv-zlgwgﬂ'@/@rlsga@lﬁ!r P(b@ﬁlel naobs'ﬁyoflsrpdyspﬁeam After a
week of treatd&rﬁonat&te :.%EHdHe\éCtrcﬁtdb‘é b%@&%sphesébaukséive én&, ~AWPLE C A
25 year old fe ng hi story af ,ast L;ga gn noani ng geak fl ow of

| ess than 2 f7 sec SR TS WS h IEIRPS 3T Fy&OP‘BBW‘ Bt hyl phenyl )

-N, N- di i sopr &ALNAEO net hyl - 3- phenyl propan-1-am ni um .iodi de powder, 0.1
ng every 8 hr ccntir~uously. Treatment inproves the peak flowto 4-5 1/sec.

EXAMPLE year old rral wi th istory of severe thmavmtha
mor ni ng paak ’ﬁ%%x(ﬁ % 1/sed> |R§’t3r éﬁt‘éﬁgﬁﬂ‘ﬁ'g -Rethyiphenyt) -
(3R) 3- (2 hy drdsixys Gy trenHy) -, Nh@mml@ppgpyxl-ll\lametlhym 3p¢3\e¢lql propan-1-a

m ni um br o de powder, 6 ng once afday-Bontinuously. After a week of
treatnment, the peak flow 2.0 inp to 9 1

H .
' N 1
c

To tolterodine free base (from Example 1, 0.5 M, 2.5
ml) in toluene is added methyl iodide (1 ml).

20 Acetonitrile (S ml) is added to the mixture and stirred
over night at 20-25°C, The solvent is removed by blowing
dry nitrogen. Acetone (1 ml) and hexane (2 ml) are added
and the mixture is filtered at 20-25°C to give the title
compound., Anal Calecd for Cp3H,yINO: C, 59.10; H, 7.33; N,

25 3.00. Found: C, 59.00; H, 7.44; N, 3.00. The identity of
the compound has been further verified and characterised
by NMR analysis, mass gpectrometry, and melting point

determination.

30



E~SAM ~LE E A 45 year old female with. a history of severe asthma with a
norning peak fJ.ow of less than 3 1/sec is treated 25 wit.k~, (3R -3-

(2-hydr oxyoayseésgy! phenyl) - N, N-diisopropyl-N PCT/US02/34529

met hyl . - 3-phenyl propan-1-an,in~.umiodide in an aerosol fornulTation, 2 ny
three tines daily continuously. After a week of treatnent the peak low
improves to 6 1/sec. .~ o WO 03/03S599 PCT/ US112/3~529 52 CLAIMS 1. A
guat er nary anmoni um conmpound at the formula Rs S/ ova RNs Rz \~-""\/ \ R3
.. 'R6 R7 a.nd any stereoi soners thereof, wherein Rl, R~ and R;

i ndependent 7. ~ represent Cl-06 al kyl, oplionally substituted with phenyl or
hydr oxyl, or both, and wherein nny twa ox Rl, R2 and R3 may forma ring 10
t oget her w t BXAHBLEuUAt er nar {3Rmibni AnfivdincrogénmeRbydepeayént NsN-H - CH3, or
-CO RA_1, whei eb8pRopitl LRPHESEPL S3 1 Pheny Pl 0dmini vl kemideor

-NR ~_~R4.~, wherein R4_2 and R4_, .1 nggppendently represent -Hor -(0-C4

al kyl); R5, Rs and R~ i ndependen gpresen /’?0 H -OCE3, ' -OH -
CONH~ , -SOzNHz , 25 -F, -Cl, -B i e ,"N'Q‘/FO-M al kyd;, optionally

substituted with one or two -J

A sealed mixture of methyl bromide (100 g) and 2~[(1R)-3-

5 (diisopropylamino) ~-1~phenylpropyl] =4-methylphenol (14 g)
in acetone (100 ml) is stirred at -:20-25°C for 4 days. The
mixture is cooled to -10°C and the precipitate is
filtered off and washed with ether and dried to give the
title compound, mp 189-191°C (dec). Anal Calcd for

10 Cs3Hs4BrNO: C, 65.71; H, 8.15; Br, 19.00; N, 3.33. Found:
¢, 65.61; H, 8.34; By, 19.12; N, 3.32. [a]lp (c=1, MeOH)
+25°C. W NMR [(CD,),.S0} & 1.25, 2.18, 2.48, 2.81, 3.05,
3.99, 4.22, 6,70, 6.83, 7,08, 7.19, 7.33, and S9.3.

15 EXAMPLE 4 (3R) ~N-Ethyl-3- (2-hydroxy-5-methylphenyl) -
N,N-diisopropyl-3-phenylpropan-l-aminium iodide

OH
NY
Following the general procedure of Example 2 and making

non critical variations, but gtarting with ethyl iodide,

20 the title compound iz obtained.



WO 03/03SS99 53 PCT/USU2/ 3.1S29 -Ca al koxy), -COCH, or -CO O~ (C~-C~

al kyl) ; and X represents an anion of a pharmaceutically 5 acceptable
acid. 2, &Oq'ljﬁ)g_%wary anmoni um conpound according to clai B SWQ?ISEJ n the
carbon stereocenter is (R). 3. A quaternary annnnlun1conpounéjaccord|ng to
claim1) wherein the carbon stereocenter ~s (S), ~.G 4) A quaternary
ammonzum conpound according to claimZ, whlICh is a m xture of

stereoi sonmers. 5, A quaternary anmmoni um conpound according to claim1,
wherein at least one o, R, R and R~ represents G -C3 al kyl . ?5 6. A
quat ernary amoni um conpound according to claimwherein at |east one of

R ., Rz and R3 represents isopropyl. 7. ATuaternary anmoni um conpound

, aCcordinlg tg EkaMgLﬁ,smhereimaﬂi7jeagigﬁa!bf?-é%meﬁﬁyﬁy¥§ﬂgiﬁLgp@gfeaks 2C
i sopropyl. 8. ;A ry_ um compound according to claj, erein
at |east one g$1%§?kééggn§ gkéég%rg; rngyh%f?ﬁﬁg %Law&gﬁﬂﬁTé¥ ammoni um

~ conpound according to claim25 8 in | east ,oae of R=, Rz and R3
DNi UM+ nd dccording to claiml1,

represents ethyl. 10. A quater
wi th the quaternary anmmoni um

wherein R1 and Ra jointly foa 1
nitrogen. , 11, A quaternary ammoni unp conpound according to 30 claimlo,
G carbon atons. 12. A quaternary

wherein said ring conprises from4
, Wherein Ra represents -H, -CH3, or

anmoni'um conmpound according to cl ai
-CO-R-_1, wherein Ra_;, represents C<Ca al kyl , 35 13. A quaternary

anmoni um conp ccording to claimJ. 2, wherein Ra.represents ~H V4' O
U3/ 113SS99 549 gjc}?? : ‘/g%z@e‘iﬁ?a RLAT B Oarﬁrft[;}ﬁ“tﬁﬁec FHTEE di ng
toclaim 15 wheRefHiRScRépraséatsons| bW stltindCMitlomrogsil Gedits:, A
quat ernary anppai gt cenpeMpeuA§Cos dimgnighel ai m 14, wherein R- represents
-CH3. 16. A quaternary anmoni um conpound according toclaim1, wherein at

| east one of R6 and R-, represents -H 17, A quaternary amoni um Conpound
accordi ng t ocEBRRMPLE Gher ei n{ 3ot 1N frend. R~ (2eprydseny-5H. | 018, A quaternary
anmoni um conpeEPeh 86EeREL NONTACH AL S dro el £idh by 1 bl QG fifpM t he
group consj stingo~ the anions of the follow ng acids:

tartaricﬁﬁ&drb%%?%?ic, hydr obromi ¢, hydroi odi c, sul furic, phogphori c,

nitric, citric, me thanesul foni CH3® (Ch2) n- 15C00 .~ where nis 0 thru
4, - EO0ON, and benzoi c. 19.
A gquat ernary anmmoni um conpou -1 o*r( 7 wherein X- is
b

4, HOOC- (CHz) "-COCH where n i

sel ected. fromthe groupconsisting of|iodide,|bromde, and chloride.2020. A
guat er nary anmoni um conpound accor dg oclaim7.9, wherein X- represents

i odi de. 21. A quaternary anmoni um co d according tor.laim19, wherein X-
represents chloride.22. A quaternary>gmoni um conpound accordi ng to?~~cl ai m
19, wherein X-. represents broma.de.23. A quate r i_um conpound

accor di ng tocf%{%gﬂ}nﬁhFEﬁ %?EGE%fe%Y%EF?ﬁgﬁn?%gﬁﬁ%3%§‘coﬁg1sfﬁ%%ngp

of (3R) - 3- ( 2- hydn oxyi 6iael hykphanydys N, e $ opriowy WiNtetemay13 dsiididd pr opan
-1-am ni urn i pdide; 89t 3R mBoliRahysr &¥yabadeet hyl phenyl ) - N, N- , brom da,

di i sopropyl - N- net hyl - 3- phenyl propan- 1- am ni un{ 3R) - N- et hyl - 3- (2- hydr oxy- 5- ne
'thyIphenﬁﬁﬁ-N,N—diiqoprop~.1-3-pher|;-Ip-ropan-?.-aniniun1iodide,(3R.) - 3-
(2-hydro; : | .-BxmePhF| phenyl ) (3R) -N- (tert-Butyl) -3- (2-hydroxy-5-

- N, N-35di i SODt’hQE’MgléhQH 0y L x Nv P& 0RYE By PPANsHerdll gihd A -0di i@ )n 1 umvVVO

03/ 03SS99 PCT/ US02/,3-1S2' 55 '
(SR)-N-benzyI-§9Tﬁgﬁydroxy-5-nethylphenyl)-EiL?jisopropyI-S-phenyIpropan-l-

am nium ~. odi de, (3R) -N (tert-bg;l) op- (2t hydroxy-5

met hyl phenyl ) - v, N-di net hyl - 3- pheng Opan-1-a /giugLS brom de,
f

N

20 Following the general procedure of Example 2 and making
non critical variations, but starting with methyl bromide



(3R) - 3-[ 2- hydr oxy-5- (hydr oxynet hyl ) phenyl ] - N, Ndi i sopr opyl - N- net hyl - 3- phenyl

propan-1-am ni umiodide, (3R) -3- (2-hydroxyphenyl)

- N, N-di | sRiyBRYiseNTEL hy| - 3- phenyl propan-1. - am ni um brom dgcrAQd3R)e - 3-

(2--hydroxyphenyl) -N, N-diisopropy7.-Nmrethyl -3-phenyl propan-1-am nium

brom de, (3R)-3-(5-chloro-2-hydroxyphenyl)-N, N

di i sopropyl - N- net hyl - 3- phenyl propan- 1- am ni um brom de, (3R) - 3-

(5- brono- 2- hydr oxypheny7.) -N, N 15

di i sopropyl - N- net hyl - 3- phenyl propan- 1- am ni um brom de, (3R) -3- [2-

(acetyl oxy) -5-nethyl phenyl] 26 _

- N, Ndi i sopropyl - N- net hyl - 3- phenyl propan. . ~-am nium i odi de, (3R) -3- |2-

" (i sobutyryl o¥f 25{n@fAyPpHERyETPURYN (methyl) amino] -1-phenylpropyl} -

d~. i sopr opyl 4Nmeethnbhanphenyhpr apanelcamponhdm s odbedeind®. (3R) - 3-

_ (4-fluorophenyl) -3- (2-hydroxy-5 o

met hyl phenyl ) - N, ~, T-di i sopropyl - N-net hyl propan-z-am ni um brom de, (3R) -3-

[ 2- hydr oxy- S)EWILIEI Sor onret rﬁ% phehytjydroxy-5-

(N_, N- gi i 50$>|r o pycidotEinal hay3-) @hﬁﬁlyuﬁmpandzi'abpi:da'pymmrm@myri de, (3R -3- (2-
i sobutyryl o - ye .phen

-N, N-di i sopx?é)fﬁy%-%%’%él qgtf)iﬁéﬁ)} Br géé%%i- am ni um brom de,

(3R) - 3-~2-(acetyl oxy)-5- .

[ (acetyl oxy) net hyl ] phenyl }-h' . N-di

mbromde, 2- ( (1R -3- [dii"&bprops

- 1phenyl prop, rl } - 4- net hyl benzenol at e,

(2-nmet hoxy-5 35 net hyl phenyl ) - N- et hyl /

VI' O 03/035,99 56 PCT/ US0213-4s29 (3R [2- (butyryl oxy)

-5-nmet hyl phenyl J - N, Ndi i sopr opyl - N- met hyf"- 3- phenyl pr opan-i - aneni um i odi de,

(3R) - 3-(2-hydr - S-nmet.hyl phenyl ) - N, Ndi_i.sopr opyi.- : .

eyl -3 pheng o Siano che BRRBAL BrPEsuiRRIopYaxdlic 2 #P3getips

( 2- hydr oxy- 5Tyt leylisheml yariations, but starting with 2- [(IR)-3-

3- phenyl pg opx&imb?@@@qawinuj et RybpenbaspFiankni urr, iodide,

(3R) - 3-( 2- hygéﬁo - 4- mef h¥,I Qh n¥LI )1 N Ndl I SO rogxl - N ngt hs. ~ - 3":§)h enyZpr opan

S 1-am ni um i yﬁéPxM&eth 1Y phetiol - the title mpou 1S obtained.

3, 3- bi s(?. - hpdredx Fa8-oetfioyl FhaehyIYON, i isdopropyl. - B @8thfl pEepan- 1- am ni um

i odi de, (3R) Fedmd:St,( @’ Bacaghonyh) ;- &- hydrexyphesytdica 356.2589.

-N, N-di i sopr | - N- et hyl - 3- ph | pr - 1-am gi i odide

3, 3- bi s(2- ne%l% 'hgﬁfl‘%-sﬁ%l\l- d?ir%%%r gg@lql)ﬂs?g] ?reﬁ?y% %’r o%'aéne- 1-4n Hi um

i odi de, 15[ 33(-25hy@r-&Ry- 3--@ét hyl-BRengl P43 6.75, €.58, 7.20, 7.33, and
phenyl propyl Jo- & met hyl pyrrolidi niumiodide, 1l-ethyl-1- [3- (2--hydro~;
y-5-net hyl phenyl) -3 phenyl propyl ] pyrrolidiniumiodide, 2U

1-[ 3- (2- hydr oxy- 5- met hyl phenyl ) - 3phenyl propyl | - 1- met hyl pi peri di ni um i odi de,
and 1 [3- (2-ExpEeEy-95- net hyBBhedy |} - Egdpaeyiyhencbpyl | ¥ -13 e IBA @elpan~um

i odide. 24, R._GRALLNNAYrAM0RH-c0IPaHIdiaRCBEEDget 0 2. 1. ~ clai m 23,
which is selected fromthe group conspiti 0

(3R) - 3- ( 2- hydr oxy- 5- net hyl pheny di i sop oByI - N- net hyl - 3- phenyl propan- 7.
-am ni um i odi de, N> Br

- Nypethyl -‘_3phenyl propan- 1-ani niu

Fet My \ﬁfﬁoni ol
IR) -1~, N-diisopropyl - 3-

nhenyl propan- 7. - am ni um i odi de,

(

20
Following the general procedure of Example 3 and making
non critical variations but starting with 2-[(1R)-3-
(diisopropylaminc) -1-phenylpropyllphenol, the title
compound is obtained.

25



(3R) - 3- (2- hydr oxy- 5- net hyl phenyl ) - N, Ndi i sopropyl - N- net hyl - 3- phenyl pr opan- 1-

am nium brom de, 10 and (3R)-3-(2-hydroxy-5-nethyl phenyl)-N, N
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non critical variations, but starting with 4-chloro-2-
[ (1R) -3 - (diisopropylamino) -1-phenylpropyl]lphenol, the
15 title compound 1s obtained.

Q)
0O

EXAMPLE 12 (3R) -3- (5-Bromo-2-hydroxyphenyl) -N, N-
diisopropyl-N-methyl-3-phenylpropan-1-aminium bromide

OH
HOT
O N F

Br \W//

U

Following the general procedure of Example 2 and

AN
L)

making non critical variations, but starting with 4-
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EXAMPLE 14 (3R) -3~ [2~ (Isobutyryloxy) -5-methylphenyl] -
N, N-diisopropyl-N-methyl-3-phenylpropan-l-aminium iodide

i

LN
T
™ l

.Following the general procedure of Example 2 and making
5 non critical variations, but starting with 2-[(1R)-3-
(diisopropylamine) -1-phenylpropyl] -4-methylphenyl 2-
}Ethylpropanoate, the title compound is obtained.

EXAMPLE 15 (3R) -3- (4-Fluorophenyl) -3~ (2-hydroxy-5-
10 methylphenyl) -N,N-diisopropyl-N-methylpropan-1l-aminium

OH
O A P

A
)

F

bromide

Following the general procedure of Example 3 and making

non critical variations, but starting with 2-[(1R)-3-
15 (diisopropylamino) -1- (4-flucrophenyl)propyl] -4-

methylphenol, the title compound is obtained.



109 & ()-S/'& Y ' 10% & ()-S/) Y '10% & ()-S/'& Y ' 10%4& ()-S/) Y
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EXAMPLE 16 (3R) -3 - [2-Hydroxy-5-
(trifluoromethyl)phenyl] -N,N-diisopropyl-N-methyl-3-
phenylpropan-l-aminium bromide

OH -\7//
O 1 N B
FaC \T//
§ Following the general procedure of Example 3 and making
non critical variations, but starting with 2-[(1R)-3-

(diisopropylamine) -1-phenylpropyl] ~4-
(trifluoromethyl)phenol, the title compound is obtained.

10 EXAMPLE 17 (3R) -3-{2- (Isobutyryloxy) -5-
hydroxymethylphenyl) -N,N-diisopropyl-N-methyl-3-
phenylpropan-1-aminium bromide

g

<

(3R) -3- [2-hydroxy-5- (hydroxymethyl) phenyll -N, N~
1s diisopropyl—N-methyl-3—phenylpropan-l-aminium bromide is
acylated with isobutyryl bromide to give the title

OH

compound.
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EXAMPLE 18 (3R) -3-{2- (Acetyloxy) -
[(acetyloxy)methyllphenyl}-N,N-diisopropyl-N-methyl-3-
phenylpropan-1-aminium bromide

O
[/llliiiﬁi;\::T/:/ =
(3R) -3~ [2-hydroxy-5- Hydroxymethyl)phenyl] -N, N-

diisopropyl-N-methyl-2-phenylpropan-l-aminium bromide is
acylated with acetyl bromide, to give the title compound.

EXAMPLE 19 2-{(1R) -3~ [Diisopropyl (methyl) ammonio] -1~
phenylpropyl}-4-methylbenzenolate

o

SU=
N\(

(3R) -3~ (2-BEydroxy-5-methylphenyl) -N,N-diisopropyl -N-

methyl-3-phenylpropan-i-aminium bromide from Example 2 is

passed through an ion exchange c¢olumn so as to remove the

bromide ion and generate the title compound.

Reacting the above compound with an equivalent
amount of an acid, such az methanesulfonic acid,

hydrochloric acid, acetic acid, or succinic acid,
generates other salts of the title compound,
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EXAMPLE 20 (BR)-N,N—Diisopropyl—S»(2—methoxy—5—
methylphenyl) ~N-methyl-3-phenylpropan-1l-aminium iodide

| 3/ \(/ r
NY

Fcllowing the general procedure Qf Example 2 and making
5 non ¢xritical wvariations, but startiné with (3R)-N,N-
diisopropyl-3- (2-methoxy-5-methylphenyl) -3 -phenylpropan-
l-amine, the title compound is obtained; mp 211 °C (dec).
Anal Calcd for C;HyeINO; €, 59.87; H, 7.54; N, 2.91.
Found: C, 598.78; H, 7.56; N, 2.99. [alp (¢ = 1, MeOH)
10 +13°.

EXAMPLE 21 (3R) -3-[2- (Butyryloxy) -5~methylphenyl] «
N,N-diisopropyl-N-methyl-3-phenylpropan~l-aminium iodide

15 (A) 2-[(1R)-3-(diisopropylamino)-l-phenylpropyl] -4-

methylphenyl butyrate
A solution of 2-{{(1R)-3-(diigopropylamino)-1-

phenylpropyl] -4-methylphenol (1.0 g) in butyryl chloride
(5 ml) is heated undexr reflux for %0 min. Ether is added,

20 and the precipitate of 2-[(1R)-3-(diisopropylamino)-1-
phenylpropyll -4-methylphenyl butyrate hydrochloride is
filtered off; mp 116-119 °C. Anal Calcd for CusHi,NO,-HCl:
C, 72.2B; H, 8.88; Cl1, 8.21; N, 3.24. Found: C, 72.25; H,
8,71; Cl, 8.17; N, 3.25. [alp (¢ = 1, MeOH) +20°.
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The hydrochloride galt is partitioned between ether

and saturated sodium bicarbonate solution. The ether
phase is separated and evaporated to obtain the free base

of the title compound (A).

(B) (3R)-3-[2- (butyryloxy)-5-methylphenyl] -N,N-
diisopropyl-N-methyl-3-phenylpropan-l-aminium iodide

Following the general procedure of Example 2 and
making non c¢ritical variations, but starting with (&) : 2-
[(1R)—3—(diisopropylamino)—l-?henylproPyl]—4—methylphenyl
butyrate,‘the title compound is obtained; wp 175 °C
(dec) . Anal Caled for CysHeoINOz: C, 60.33; H, 7.50; N,
2.61. Found: C, 60.37; H, 7.52; N, 2.58,

EXAMPLE 22 (3R) -3- (2-Hydroxy-5-methylphenyl) -N,N-
diisopropyl-N-methyl-3-phenylpropan-1l-aminium iodide
OH

‘\\r/’

/\/N’/"

)~ T

(3R)—3—[2—(butyryloxy)-S—methylphenyl]-N,N—diisopropyl-N-
methyl-3-phenylpropan-l-aminium icdide (from Example 22)
was hydrolysed with methanol, resulting in the title

compound.
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diisopropyl-N-methyl-3-phenylpropan-l-aminium chloride
OH

L -
c/\/>/

A golution of (3R)—3—(2-hydroxy~5;methylphenyl)—N,N-

5 diisopropyl—N—methyl—B—phenylpropén-l-aminium bromide
(4.2 g, 0.01 mol) in water (50 ml) is neutralized by
addition of 1 equivalent of 2 N sodium hydroxide solution
(5.0 ml). The solvent is evaporated, and the residual oil
is chromatographed to separate 2-{ (1IR)-3~-

10 ([diisopropyl (methyl) ammonio] -1-phenylpropyl}-4-
methylbenzenoclate from the sodium bromide. The product is
reconstituted in acetone, and a solution of hydrogen
chloride in ethyl acetate is added to give a precipitate
of the title compound.

15
EXAMPLE 24 5-Hydroxy-N-[ (3R) -3- (2-hydroxy-5-
methylphenyl) -3-phenylpropyl] -N-isopropyl-N-methylpentan-

. l-aminium ilodide
OH




&()-@& '10%W v & ()-@D '10% & ()-@ "10% & ()- &t 10% & ()-

10%&'() 0} {Z9RES X 3' 10988& ()- ' 3' 10%ad ()-!S3' 10983& ()- | 10% & ()-
10% '10%6"1& ()-@Xu | [NA4L0' 10' 10' E 3

3 10%5 ?%""@%ﬂ’ 10% & ()- S 3 10%8a& ()- -3 10% & () - "H/@Sﬁ?’{*% Nag10 1
'100/&&() 2, + T10% & ()-z, + ' 10%W& ()-z, "10%& ()- Ls10% & ()-
10% & ()-1Z"" JHXSOMR] [ NAALO ° ' 109%&& ()-z. *° ' 10%@ @ ()-z, }°
T1098& ()-z, ' 10% & ()-z, } '10% & ()-z, & '10% & ()-z,V&& ' yU4
9 10% & ()- 10% & ()- 10#10#10# nL7 10%& ()-@ ' 10%& ()-z, s°
(100@% ()-z,' " ((*_++ [vUs U 10%& ()-0 1T 10%& ()- @ ' 10%& ()-

4 '10% & ()- P '10%' o&'()

"10% & () - ++" 0

R 100 & ()~ 1oV EE 100 (IR M BE Bl %‘iéi L 359 mgipp
S109' & ()- DRk &AL va&ﬁo@ms@ buit ‘e ige( pit 2Ry ey
oo (- ’F"tw}@ew“ bt 88 LR TOUNE (- Rha4445FSBy A
"109%/&' 0 v
*F" 1098& meﬁ&%%ﬁ 8&5 QO/?:&?Q% Q@?Oblgl%}% éﬁﬁ@ 331&10%&&’ () -
H~" 331&10 o< & ()-56 77777|[ vUd “F 10% & ()-n F 10%& ()-3 10% & ()-
T10% & () -, EEMOE!2K ()- (3R) -3-(2- H ydroxy-4-methylphenyl) -N, N-

F' 10988 82 0
5+ 1008 () {“%?f%%zf%ﬂ%% A ¥8f°%p> %%“’i SR i
=bA4101' 1 @ sS3F"10% & ()-S % - “5&189%6 & ( "10% & () -

10% & ()-101' 1101' 1=">>0P @ @ 1H1 QGS) r‘&/op/al_&'() p 3S) ' 1098& ()-
139)°110% & ()- [; 38)"10%k& 0%y 8y

" S3F"10% & () - SCONADP@@ @ @ AT " 109%°6~-&7() - "10%' & () -

109’ & ()- 109%' & ()-10\\10\\10\\ |3S) ' 10%\& ()- KA[BqCCD(EKF|[ vl
30109 & ()- 3! 109K & ()- 3|'1,!x|-()- |7 3"10%_"u& () -

g[ NA410

3"10%$&~& () -

Following the general procedure of Example 2 and making

10 non critical variations, but starting with 2-{(1R)-3-
(diisopropylamino) -1-phenylpropyl] -S-methylphencl, the
title compound is obtained.

EXAMPLE 26 3,3—bis(2—Hydroxy—s—methylphenyl)—N,N-
15 diisopropyl-N-methylpropan-1-aminium iodide

OH
ool

Following the general procedure of Example 2 and making

non critical variations, but starting with 2-[3-

(diisopropylamino)—l-(2—hydroxy-S—methylphenyl)propyl]-4—
20 methylphenol, the title compound is obtained.
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10 EXAMPLE 28 3,3-bis (2-Methoxyphenyl) -N,N-diisopropyl ~

N-methylpropan-1-aminium iodide
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N

Following the general procedure of Example 2 and wmaking

15 non critical variations, but starting with N, N-
diisopropyl-3,3-bisg{2-methoxyphenyl)propan-1l-amine, the
title compound is obtained.
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A 5 1 erlenmyer f£lask was charged with 250 g (526
mmol) tolterodine tartrate, water (2000 ml), and
methylene chloride (2000 ml)., A solution of 84 g of 50%
NaOH diluted with 200 ml of watexr was added, and the

10 mixture was stirred for 1 hour. The pH was kept in the
range of 8-9. Both of the two resulting phases are clear
and colorless.

The phases were separated, and the aqueous phase was
washed with methylene chloride (1000 wl). The combined

15 organi¢ phases were concentrated on the rotovap (60°C
bath) . The weight of the residue was determined. The
residue was digsolved in acetone (1000 ml), and 263 ml
(2.84 mol) methyl iodide was added, all in cne portion,
The mixture was stirred at room temperature overnight.

20 The resulting slurry was filtered, washed wiath

acetone (250 ml) and dried in the vacuum oven at 50°C
overnight.

This provided 230 g of the desired product, (3R)-3-
(2—hydroxy~S—methylphenyl)~N,N—diisopropyl*N—methyl-B-'
phenylpropan-l-aminium iodide.
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wherein Ph represents a phenyl group, and R represents.an
alkyl group according to the following Table I,

Briefly, palladium on activated carbon (1.76 g, 5%
by weight, Aldrich 20,568-0) was charged to a
hydrogenation vessel under nitrogen, followed by a MeOH
10 (20 mL) solution of a racemic lactol (6-methyl-4-phenyl-
2-chromanol, see formula above) (4 g, 16.64 mmol) and a
secondary amine (42 mmeol, 2.5 eqguiv). The vessel was
filled with hydrogen (50 psi), and the reaction mixture
was stirred vigorously at 50°C overnight. The

15 heterogéneous reaction mixture was filtered through
celite. The resulting methanclic solution was
concentrated undexr vacuum.

Pure cyclic amines according to the following table
I were obtained after trituration wath hexanes,
20

Table I Intermediate compounds

R Resulting compound Yield

. (%)

(CH;) 4 4-methyl-2- (1l-phenyl-3-pyrrolidin-1- 71
ylpropyl)phenol

(CHz) s 4-methyl-2- (1-phenyl-3-piperidin-1- 33
ylpropyl)phenol

(CHz) ¢ 2-(3-azepan-1-yl-l-phenylpropyl) -4- 29
methylphenol

Characterization of 4-methyl-2-(1-phenyl-3-
pyrrelidin-l-ylpropyl)phenol:
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11.24 (s, 1H).

15 *®c NMR (CDCl;): 8 20.9, 24.4, 25.4, 31.3, 38.4, 53.8,
54.7, 61,0, 102.2, 117.9%9, 126.3, 128.1, 128.4, 128.6,
129.3, 129.4, 131.4, 145.2, 154.3.

EST mass spectrum: 310 [M+1°], 311 [M+27]
Characterization of 2~ (3-azepan-1-~yl-1-

20 phenylpropyl) -4-methylphenol:
4. NMR (CDCl;): & 1.60~-1.65 (m, 4H), 1.65-1.85 (m, 4H),
1.95-2.10 (m, 4H), 2.30-2.67 (m, 6H), 2.70-2.80 (m, 2H).
'« NMR (CDCl,): & 19.6, 26.6, 26.7, 32.0, 40.7, 55.1,
55.7, 115.9, 125.8, 127.3, 128.0, 128.1 128.5, 128.7,

25 131.4, 145,11, 153.0, 145.2, 152.8,
ESI mass spectrum: 324 [M+1%], 325 [M+27].

EXAMPLE 31 1- (3~ (2-Hydroxy-5-methylphenyl) -3-
phenylpropyl] -1-methylpyrrolidinium iodide
OH
| ©
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resulting gquaternary ammonium salt. The white precipitate
is filtered, washed with diethyl ether and dried underx
- vacuum tco give a quaternized sal '
10 White crystals were obtained with a yield of 79%.
The resulting compound was characterized:
M NMR (MeOH-d,): & 2.05-2.18 (m, 4H), 2.20 (s, 3H), 2.46-
2.62 {(m, 2H), 3.08 (s, 3H), 2.14-3.40 {(m, 2H), 3.40-
2.62(m, 4H), 4.40 (t, 1H, J=7.3 Hz), 6.68 (d, 1H, J=8Hz),
15 6.85 (4, lH, J=8 Hz), 6.98 (d, 1H, J=1.5 Hz), 7.16-7.23
(m, 1H), 7.30 (t, 2H, JI=7 Hz), 7.37-7.42 (m, 2H).
¥ NMR (MeOH-d¢): & 19,3, 21.5, 23.2, 41.5, 46.8, 63.6,
64.5, 115.2, 126.5, 127.%, 128.0, 128.4, 128.5, 128.9,
129.2, 143.4, 152.5.
20 Elemental analysis, CgHz3INO: Found(%): C 57.64, H 6.43,
I 286.77, N 3.23, O 3.88; Theoxy(%): % C 57.67, H 6.45, 1
29.02, N 3.20, O 3.66.
EST mass spectyum for Ca;HagNO+: 310.2.

25 EXAMPLE 32 1-Ethyl-1-{3- (2-hydroxy-5-methylphenyl) -3-
phenvlpropyl]l pyrrolidinium iodide

CC
e

Ethyl iodide (10 equivalents) was added to a
solution of the free base 4-methyl-2-(l-phenyl-3-
30  pyrrolidin-l-ylpropyl)phenol of Example 30 (0.3 g, 1.02
mmol) in acetone (4 mlL) ., The reaction mixture is stirred
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'H NMR (MeOH-d,): & 1.24 (t, 2H, J=7 Hz), 2.0-2.18 (m,

- 4H), 2.20. (s, 3H), 2.40-2.63 (m, 2H), 3.08-3.25 {m, 2H),
3.35-3.60 (m, 6M), 4.38 (&, 18, o= 7 5 Hz), 6.70 {(d, 1H,
J=8 Hz), 6.85 (4, 1H, J=8 Hz), 7.0 (4, 1H, J=1.&4 Hz),
7.16-7.23 (m, 1H), 7.30 (£, 2H, J=7 Hz), 7.37-7.42 (m,
2H) . | \

130 NMR (MeOH-d,): & 8.0, 19.5, 21.5, 28.0, 41.9, 54.7,
58,0, 64.5, ll7.8, 126.4, 127.9, 128.1, 128.4, 128.7,
128.9, 129.2, 143.6, 152.8.

Elemental analysis, Ca2HioINO: Found(%): C 58.17, H 6.65,
I 27.79, N 3.10, O 3.62; Theory(%): C 58.54, H 6.70, T
28.11, N 3.10, O 3.54.

EST mass spectrum for C;aHiNO™: 324.2.

EXAMPLE 33 1-[3- (2-Hydroxy-5-methylphenyl) -3-
phenylpropyl] -1-methylpiperidinium iodide

O B O
O |
Methyl iodide (3.42 g, 1.5 mL, 0.024 mol) was added
to a solution of the free base 4¢-methyl-2-(l-phenyl-3-
piperidin-1-ylpropyl)phenol of Example 30 (0.3 g, 0.97
mmol) in a mixture of acetonitrile (6 mL) and acetone (2

mL) . The reaction mixture was stirred overnight at room
temperature. The solution was concentrated to initiate



10%' & ()- 10%' & ()- 10%'& ()-0 10%'é& ()- 10%' & ()-
10%' & ()-gngrs}[;o04 10%' & ()-G( q  10%' & ()- 10%' & ()-
10% " & () L10% ' & ()- 10%'& ()-° 10%'& ()- 10% ,§ .
10% &'()“}d(gb@“’ ; 10%'&'()-dH,/4 10%' & ()- 10%' "5%' haisisz9
10%' & (V-G q 0%'&'()- 10%' & ()-tX<4 10% 10%' & ()- 10%' & ()-
10%' & ()-° 10%'& ()- 10%'& ()- 10%'& ()- 10%'& ()-|\@ 10%' & ()-
10% " & ()-

42

10

15

20

25

precipitation of the resulting quaternary ammonium salt.

The white precipitate was filtered out, washed with
chloroform and diethyl ether and dried under vacuum to
give 0.397 g (90%) of the title compound.

Characterization of the obtained compound:

"M NMR (MeOH-d4): 8 1.57-1.84 (m, 6H), 2.19 (s, 3H), 2.46-
2.64 (m, 2H), 3.06 (s, 3H), 3.14-3.4 (m, 6H), 4.39 (t,
I, J=7.3Hz), 6.68 (d, 1H, J=8 Hz), 6.85 (dd, 1B, J=8 Hz,
J=1.5 Hz), 7.0 (4, 1H, J=1.5 Hz), 7.i8 (t, 14, J=BEzZ),
7.29 (t, 1H, J=7.4 Hz), 7.37-7.4 (m, 5H),
C NMR MeOH-dy): § 19.5, 19.7, 19.8, 20.7, 26.7, 41.5,
60.9, 61.2, 114.0, 115.1, 126.3, 127.9, 128.0, 128.4,
128.5, 128.9, 129.2, 143.4, 152,4.
EXAMPLE 34 1-{3- (2-Hydroxy-5-methylphenyl) -
phenylpropyl] -1-methylazepanium iodide
CC
e
SIS
Methyl iodide (10 equivalents) was added to a
" solution of the free base 2-(3-azepan-l-yl-1-
phenylpropyl) -4-methylphenol of Example 30 (0,3 g, 1.02
mmol) in CH,Cl, (2 ml), The reaction mixture was stirred

overnight at room temperature. The sclution was
concentrated to initiate precipitation of the resulting
guaternary ammonium salt. The white precipitate was
filtered out, washed with diethyl ether and dried under
vacuum to give a quaternized salt.

White crystals were obtained with a yield of 77%.
The resulting compound wag characterized:
'H NMR (MeOH-d,): 8 1.6-2.0 (m, 8H), 2.0l
2.70 2H),), 3.10 3H), 3.15-3.60

2.40-
4.38 (t,

3H) ,
6H) ,

(S,'

(m, (s, (m,
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1H, J=7 Hz), 6.68 (d, 1H, J=8Hz), 6.88 (d, 1H, J=8 Hz),

7.05 (s, 1H), 7.18-7.24 (m, 1H), 7.25-7.40 (m, S5H).

C NMR (MeOH-d;): 8 20.8, 22.4, 27.5, 41.6, 50.2, 59.2,

€3.8, 64.5, 64,8, 117.5, 126.3, 127.95, 128.03, 128.4,
5 128.6, 128.9, 129.2, 143.4, 152.5.

ESI mass spectrum for C,;;H;»NO': 2338,2.

The usefulness of the compounds according to the
19 invention is further illustrated by the following

examples,
EXAMPLE I Binding data
15 Muscarinic receptor subtype M;-Ms binding assays were

carried out, Briefly, [3]H-methylscopolamine was allowed
to bind to membranes from various recombinant mammalian
cell lines, each with an over-expression of a particular
receptor subtype. An equilibrium radioligand displacement

20 assay was performed using the title compound of example
2, (3R)-3-(2-Hydroxy-5-methylphenyl)-N, N-diisopropyl-N-
methyl-3-~-phenylpropan-l-aminium iodide (a quaternary
ammonium compound according to the invention), and for
cemparison the following anticholinerigic agents:

25 tolterodine, hydroxytolterodine, ipratropium, and
artropine. The resulting K; values, displayed in Table II,
are averages of duplicate samples at each dose in an 11-
point dose-response curve, using half-log intervals.

30
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Table I1 K; values (nM)

0"13%8@’9§L'(%- 10%'& ()-G g oG q 0 10%lOOP &lg AR% & ()-0

& ()-&

Receptor Displacing compound
subt <] i
UDEYP N &
X ! -
O ~ ~ t o)
Moo > - o]
o >N [ e M
>~ 600 g -~ 0]
=0 M © 7 Q 4 £
U@ R o¥ R O = —~ o]
N 0 v O A | o) -~
~ =~ 0 m M T v o} ]
>R o g | O o 5) =
A = T o T B | M & g o
S R o e ) 0 L ol
—~ 0 1 g B g s 1Y I Q
2r23 8853 2| A s
~ wn Z E & o B o i =4
My 0.33 0.87 1.5 0.46 0,25
M2 0.45 0.73 0.33 0.17 0.43
M3 0.20 2.1 1.4 0.38 0.87
Mg 0.39 1.5 1.4 0.42 .48
Ms 0.25 0.55 0.48 0.54 0.47_J

Thus, the title compound of example 2, (3R)-3-(2-
hydroxy-5-methylphenyl) -N,N-diisopropyl-N-methyl-3-

phenylpropan-l-aminium iodide, according to the invention
has high affinity and little or no selectivity for any of
the muscarinic receptoxr M;-Mg subtypes. Obtained K; values

for (3R)-3-(2-Hydroxy-5-methylphenyl) -N,N-diigopropyl-N-
methyl-3-phenylpropan-l-aminium iodide are in the same
range as K; values for tolterodine, hydroxytolterodine,
ipratropium, and atropine.

EXAMPLE IT Bronchodilatory effect of inhaled
quaternary ammonium salts in Balb/c mice

Female BALR/c mice, weight range 19-22 g, were
obtained from Charles River Laboratories (Kingston, NC) .
They received food and water ad libitum. All procedures
in these studies were in compliance with the Animal
Welfare Act Regulation, 9CFR Parts 1 and 2, Publication
(NIR) 85-23, 1985,
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Compounds for aerosol administration were prepared

in sterile Dulbecco's Phosgphate Buffered Saline.

Mice were placed in a carousel-style,

exposure chamber and allowed to inhale

minutes, usang an ICN SPAG-2 nebulizer.

generates a mean aerosol particle size

nose only,
aerogols for five
This nebulizer

of 1.3 microng at

a rate of approximately 0.25 ml/minute.
8 hours, 24

the mice were moved to

hours, 36 hours or
whole body
Bronchoconstriction was induced

Ten minutes, 4 hours,
48 hours later,
plethysmograph chambers
in mice by administration of an 80 wmg/ml methacholine
(MC) aerosol into the plethysmograph chambers for 5
minutes. The mice were allowed to inhale an aerosol
containing 80 mg/ml methacholine following inhalation
treatment with vehicle, oxr 80 mg/ml methacholine
following inhalation treatment with 0.072, 0.144, or 1.44
mg/ml of the title compound of example 2, (3R) -3-(2~-

hydroxy-5-methylphenyl) -N,N-diisopropyl-N-methyl-3-

i.e,
phenylpropan~l-aminium iodide, ox 80 mg/ml methacholine
following inhalation treatment with 1.24 mg/ml
ipratropium bromide., The average erntharnced pause (lung
was determined. In order to determine the

(without methacholine) was also

resistance)
baseline, saline aexosol
separately administered to the mice.

(1.44 mg/ml of the
title compound of example 2 and 1.24 mg/ml ipratropium
(0.144 mg/ml

(0.072

The results are shown in fig 1

bromide), fig 2 of the title compound of

example 2), and fig 3 mg/ml of the title compound
of example 2). '
Increasing doses of the title compound of example 2

produce increasing durations of action. In fig 1,
inhalation of aerosols generated from a solution
containing 1.44 mg/ml of the title compound of example 2
produced a complete block of methacholine-induced
bronchoconstriction through 36 hours following

administration. Ipratopium bromide (1.24 wg/ml) did not

& () -
& ()-

& () -
& () -
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display an equally sustained action. Inhalation of
aerosols generated from solutions containing 0.144 mg/ml
(fig 2) or 0.072 mg/ml (£fig 3), respectively, of the
title compound of example 2 prevented methacholine-
induced bronchoconstriction through 24 or 8 hours,

respectively, following administration.

EXAMPLE III Bronchodilatory effect of inhaled
guaternary ammonium salts in Balb/c mice

Female BALB/c mice were obtained and fed as in
example II. Compounds were prepared and administered to
the mice (aerosol) as in example IT,

Ten wminutes, 30 minutes, 1 hour, 2 hours or 4 hours
later, the mice were placed in plethysmograph chambers,
and bronchoconstriction was induced in the mice by
administration of an 80 wmg/ml methacholine aercsol. The
mice were allowed to inhale an aerosol containing 80
mg/ml methacholine following inhalation with vehicle, or
86 mg/ml methacholine following inhalation treatment with
1.46 mg/ml tolterodine, or 80 mg/ml methacholine
following inhalation treatment with 1.44 mg/ml of the
title compound of example 2, i.e. (3R)-3-(2-hydroxy-5-
methylphenyl) -N,N-diigopropyl-N-methyl-3-phenylpropan-1-
aminium iodide.

The results are shown in fig ¢. It is obvious from
fig 4 that the title compound of example 2 has a
pronounced effsct on lung resistance. In addition, the
bronchodilatory effects of the title compound of example
2 exhibit a prolonged duration.

EXAMPLE 1V Bronchodilatory effect of inhaled
quaternary ammonium salts in Balb/c mice

Female BALBE/c mice ware obtained and fed as in
example IT. Compounds were prepared and administered to

the mice {(aerosol) as in example II.
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Ten minutes, 2 hours, 4 hoursg, B8 hours or 24 hours
later, the mice were placed in plethysmograph chambers,
and bronchoconstriction was induced in the mice by

administration of an 80 mg/ml methacholine aerosol. The

(8}

mice were allowed to inhale an aexosol containing 80

mg/ml methacholine following inhalation with wvehicle, or

80 mg/ml methacholine following inhalation with 1.44

mg/ml of the title compound of example 2, i.e. (3R)-3-{(2-

hydroxy-5-methylphenyl) -N,N-diisopropyl ~-N-methyl-3-

10 phenylpropan-l-aminium iodide, or;éo mg/ml methacholine -
following inhalation with 1.24 mg/ml ipratropium bromide.

The results are shown in fig 5. It can be concluded

that the bronchodilatory effects of the title compound of
example 2 have a longer duration when compared to

15 ipratropium bromide.

EXAMPLE V Pharmacokinetics of inhaled gquaternary
ammonium salts in Balb/c mice

Blood samples wexe taken from the mice in example II

20 via cardiac puncture under isoflurane anesthesia at 2.5
minutes, 10 minutes, 30 minutes, 2 hours, 4 hours, 8
hours, or 12 hours aftcer aerosol drug treatment.

The samples were collected in tubes containing EDTA
and centrifuged at 12000 x g for four minutes. Plasma was

25 removed and stored at -70 °C until assay.

Plasma samples were extracted via a liquid/liquid
extraction technigue. Plasma levels of the title compound
of example 2 were determined by ESI-LC/MS/MS using a PE
SCIEX API 4000 mass spectrometer in positive ion mode.

30 Chromatographically, the analyte and the internal
standard were resolved on a Phenomenex Phenyl-Hexyl
column using an isocratic elution. The limit of
quantitacion was 2¢ pg/ml.

Plasma concentrations of the title compound of

35 example 2 following aerosol exposure (inhalation) are
summarized in table III and £ig 6.
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' Table IIT Plasma concentration
r-r Time Plasma concentration * std dev (pg/ml)
following inhalation of various conc.
0.072 mg/ml 0.144 wg/ml 1.44 mg/ml
2.5 min 136 L 38 264 + 21 2675 + 389
10 min 90 * 1 162 = 11 1395 £ 163
30 min 8l + 8 112 £ 10 1120 *+ 42
2 h 41 * 8 55 + 7 245 + 3
4 h 14 = 1 40 % 3 157 + 2
8 h - 12 + 1 80 % 2
12 n | - _ - 42 + 2

The doses given to the lungs wexe proportional to
the concentrations appearing in the plasma. Importantly,
5 the systemic (plasma) exposure was very low, which
indicates that the title compound of example 2 resides
for a prolonged time in the lung. This correlates well
with its long duration of action.

10 EXAMPLE VI (comparative) Pharmacokinetics of inhaled
tolterodine in Balb/c mice
Female BALB/c mice were obtained and fed as in
example I1. Tolterodine L-tartrate for aerosol
administration was prepared in sterile phosphate buffer
15 solution at concentrations of 0.1, 0.5, and 1.0 mg/ml,
and administered to the mice (aerosol) as in example II.
Blood samples were collected at 2.5 minuctes, 15
minutes, 30 minutes, 1 hour or 2 hours after aerosol drug
treatment. Blood samples were prepared as in example VI.
20 Samples were analyzed usgsing a PE SCIEX API 3000 mass
spectrometer. Chromatographically, the analyte and the
internal standard were resolved on a Zorbax ACE Phenyl
column uging a gradient elution. The limit of
quantitation wag 100pg/mbL.
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Figure 7 shows plasma concentrations of tolterodine
following inhalation of nebulized solutions at 0.1, 0.5,
or 1.0 mg/ml. Plasma levels for the 0.1 mg/ml
concentration were at or below detection limits. Clearly,
toltercdine is rapidly absorbed into the circulation. The
plasma level of tolterodine is approximately one order of
magnitude highex than the corresponding level of the the
ticle compound of example 2 (example V, fig 6).

This demonstrates that while toltercdine is rapidly
spread systemically, the coméoundsfaCCOrding to the
invention have an increased duration of action, with
implications locally (i.e. for treating asthma, chronic
obstructive pulmonary disease (COPD), allergic rhinitis,
or rhinorrhea due to the common cold).

EXAMPLE VII Binding data

Muscarinic receptor subtype M;-Ms; binding assays were
performed. K; values were determined for the title
compounds of examplesg 3, 8, and 31-34 (all guaternary
ammonium compounds according to the invention). The
resulting K; values are displayed in Table IV.

Table IV K; values (nM)

Raceptor Title compound of Example no

subtype 2 8 31 32 33 34

My 0.3 .86 1.2 1.1 1.1

M2 .52 .08 2.2 L.7 1.7

M .43 92 3.3 3.1 3.2

.07 4.2 3.8 3.6

o - (o B 1O

0
0

My . 0.72
0

Mg .26 .68 1.6 1.2 0.9 1.8

Thus, the title compounds of Example nos 3, 8, and
31-34 according to the invention have high affinity and
little or no selectivity for any of the muscarinic
receptor M;-Ms subtypes.




g $o6/49d(  10%' & ()- 10%' & ()- 10% & ()- 10%' & ()- 10%' & ()-

10%' & ()~ 10%' &'() 9 UTL( 10%' YS, @O%R& ()- ! "100%&& ()- ! "10%
% () - %Mi )G g IxvLA 10 V110D M ()- YL 1O
Y1090’ M&! 0$&$10$&$10$&$ } Y. 940088 ()- Y. %0% &&) " v

}0 Y = &10%1$1&f() S'Y o0 &10%&R& ()-S/Y Y © &10%WD M ()-S/ &10%&& () S/
&10%&& ()-9S/ \&10%M&f()-8/#$%&|[NA4 1010H 10H 10H' Y x* &109%H & ()-S/'Y
&10%®' & ()-S/ } &10%@ & ()-8 x &10%' & ()-S/ = &10%' & ()-S/ &36Ez| [: NA4
1010 "10% Y/ & ()-Y _Yf 10%& ()-Y ZYf 10%9'& ()- Y'10%9!'& ()- YI0N'!'& ()-
XlO@ﬂ'&TK) dl [: NA4 1010 Y210@6'&f() Y g? "1099 9& ()-Y s "10% 4& ()-
10?8I*& ()- YN "10% & ()- x "10% N / -%W4 10 Y'10% & ()- Y
10% & () - YHA@IE viQ|r! 1@h:bh&hbd‘iflé&3rjz0&¢'f&t¢)e& &8haDes
quaternary ammorium galts in Balb/c¢ mice
Bronchoconstriction was induced in BALB/c mice by
administration of methacholine. The title compounds of

i

Examples 3, 8, and 31-34 (all guaternary ammonium
compounds according to the invention) were administered
to the mice via inhalation of 1 mg/mL (free base
equivalents (FRE)) of each compound. The resulting
~inhibition of methacholine-induced bronchoconstriction
10 was determined at 10 min as well as 24 h and 48 h, or 36
h, after dosing. The results are displayed in the
following Table V.

Table V
Title compound |% inhibition of bronchocongtriction after
of example no 10 min 24 h 36 h 48 h
i (1 mg/ml FBE)
3 100 93
8 82 60 15
31 100 0
32 100 17
33 100
L 14 100 0
15
EXAMPLE A

A 65 year old female with a history of chronic COPD
with FEV, of 1.5 litexs is treated with (3R)-3-
hydroxy—s—methylphenyl)—N,N-diisopropyl-N-methyl~3—

20 phenylpropan-1-aminium iodide in an aerosol formulation,
1 mg every 12 hr continuously for dyspnea. After two

weeks of therapy, dyspnea tolerance is improved.

EXAMPLE B
25 A 50 year old male with a history of chronic COPD
with FEV,/FVC of 60% iz treated with (3R) -3- (2~hydroxy-5-
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methylphenyl)-N,N-diisopropyl—N—methyl-B~phenylpropan—1—

aminium bromide in an aeroscl formulation, 2 mg every 8

hr continuously for dyspnea. After a week of treatment,

the FEV;/FVC ratio improves to about €5%.

EXAMPLE C
A 25 year old female with a history of asthma with a
morning peak flow of less than 2 1l/sec is treated with
(BR)-3-(2~hydroxy~5~methylphenyl}—N,N-diisopropyl-N—
10 methyl-3-phenylpropan-l-aminium iodide powdexr, 0.1 mg
every 8 hr continuously. Treatment improves the peak flow
to 4-5 1/gec.

EXAMPLE D

15 A 35 year old male with a history of severe asthma
with a morning peak flow of 5 1/sec is treated with (3R)-
3- (2-hydroxy-5-methylphenyl) -N,N~diisopropyl-N-methyl-3-
phenylpropan-l-aminium bromide powder, 6 mg once a day
continuously. After a week of treatment, the peak flow

20 improves to 9 l/sec.

EXAMPLE E

A 45 year old female with a higtory of severe asthma
with a morning peak flow of less than 3 1l/sec is treated
with (3R)-3-(2-hydroxy-S-methylphenyl) -N,N-diisopropyl-N-
methyl~3-phenylpropan-1l-aminium iodide in an aerxosol
formulation, 2 mg three times daily continuously. After a
week of treatment the peak flow improves to 6 l/sec.

)
ul
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CLAIMS

1. A quaternary ammonium compound of the formula

OR4

=]

\ H
' /\/N'/ R
c AN

x e
AN

=) Rg R,

Ry

and any sterecisomers thereof, wherein
Ri, R» and R; independently represent Ci:-Cs alkyl,
optionally substituted with phenyl or hydroxyl, oxr both,
and wherein any two of Ry, R; and R; may form a ring
10 together with the guaternary ammonium nitrogen;
R4 represents

_H/

~-CHi, or

-C0-R4.1,wherein R4, represents
15 ~(C1-Cy alkyl?),

-{Cy1-Cq4 alkoxy), or
-NRs.:R4.n, wherein Rq-, and Rs.:
independently repregent -H or -(C;-C; alkyl);
Rs, Rg and R, indepeéendently represeant
20 . -H,
-QCH;,
-OH,
~-CONH;,
-504NH,,
25 -F, -Cl, -Br, -TI,
~-C¥Fy, or
~(C1~Cy alkyl), optionally substituted with one
or two
-0H,
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- (Cy~-C¢ alkoxy),
~COCH, or
~CO-0~{(C1-C; alkyl); and
X" represents an anion of a pharmaceutically
5 acceptable acid.
2, A quaternary ammonium compound according to claim
1, wherein the carbon stereocenter isg (R).
3. A gquaternary ammonium compound according to claim
1, wherein the carbon gtereccenter ig (S).
10 4., A guaternary ammoniuﬁ compound according to claim
1, which 1s a mixture of stereoisdmers.
5. A quaternary ammonium compound according to claim
1, wherein at least one of R;, R; and R; represents Ci-C;
alkyl.
6. A gquaternary ammonium compound according to claim

1~
1921

5, wherein at least cone of R;, R; and R; represgents
isopropyl.

7. A guaternary ammonium compound according to claim
g, wherein at least two of Ri, R, and R; represents

20 isopropyl.

8. A guaternary ammonium compound according to claim
5, wherein at least one of R;, R, and R; represents
methyl.

9. A quaternary ammonium compound according to claim

25 5, wherein at lszast one of Ry, R; and R; represents ethyl.

10. A guaternary ammonium compound according to
claim 1, wherein Ry and R. jointly form a ring together
with the gquaternary ammonium ritrogen.

11. A quaternary ammonium compound according to

30 claim 10, wherein said ring comprises from 4 to & carbon
atoms.

12. A guaternary ammonium compound according to
claim 1, wherein Ry represents -H, -CH;, or -CO-Rs.1,
wherein Rg., represents C;-Cq alkyl.

35 13. A quaternary ammonium compound according to

claim 12, wherein R¢ represents -H.
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14. A quaternary ammonium compound according to
¢laim 1, wherein Rs represents -H, -Br, -Cl, -CH;, or
-CH,0H. -

15. A guaternary ammonium compound according to

5 claim 14, wherein Rs represents ~CH;.

16. A guaternary ammonium compound according to
claim 1, wherein at least one of R¢ and R~ represents -H.

17. A guaternary ammonium compound according to
claim 1, wherein both R¢ and R, represent -H.

10 18, A quaternary ammonium compound according to
claim 1, wherein X  1s selected ffom the group congisting
of the anions of the following acids: tartaric,

\ hydrochloric, hydrobromic, hydroiodic, sulfuric,
phosphoric, nitric, citric, methanesulfonic, CHz- (CHp)a-

15 COOH where n is 0 thru 4, HOOC- (CH)),-COOH where n is 1
thru 4, HOOC-CH=CH-CCOH, and benzoic.

19. A quaternarxy ammonium compound according to
claim 18, wherein X  is selected from the group
consisting of iodide, bromide, and chloride.

20 20. A quaternary ammonium compound according to
claim 19, wherein X represents iodide.

21. A quaternary ammonium compound according to
claim 19, wherein X  represents chloride.

22. A quaternary ammonium compound according to

-y -

claim 19, wherein X

i
{5

represents bromide.
23. A guaterpnary ammonium compound according to
claim 1, which-is selected from the group consisting of
(3R) -3- (2~-hydroxy-5-methylphenyl) -N N~
diisopropyl-N-methyl-3-phenylpropan-l-aminium iodide,
30 (3R) -3~ (2-hydroxy-5-methylphenyl) -N, N«
diiscopropyl-N-methyl-3-phenylpropan-l-aminium bromide,
(3R) -N-ethyl-3-(2-hydroxy-5-methylphenyl) -N,N-
diisopropyl-3-phenylpropan-1l-aminium iodide,
(3R) -3~ (2-hydroxy-5-methylphenyl) -N,N-
35 diisopropyl-3-phenyl-N-propylpropan-l-aminium iodide,
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ot (38) -3- (2~ hydroxyphenyl)‘ -N,N-diisopropyl-N-

methyl-3-phenylpropan-l-aminium bromide,
(3R) -3~ (5-chloro-2-hydroxyphenyl) -N,N-
diisopropyl-N-methyl-3-phenylpropan-1l-aminium bromide,
(3R) -3- (5-bromo-2-hydroxyphenyl) -N, N-
15 diisopropyl—N—merhyl-3—phenylpropan—l—aminium bromide,
(3R) -3-[2- (acetyloxy) -5-methylphenyl] -N,N-
diisopropyl-N—methjl—3-pheny1propan~1—aminium iodide,
(3R) -3-[2- (isobutyryloxy) -5-methylphenyl] -N, N-
diisopropyl-N-methyl-3-phenylpropan-l-aminium iodide,
20 (3R) -3- (4-fluorophenyl) -3- (2-hydroxy-5-
methylphenyl) -N,N-diisopropyl-N-methylpropan-1-aminium
bromide,
(3R) -3-[2-hydroxy-5- (trifluoromethyl)phenyl] -
N,N-diiscpropyl-N-methyl-23-phenylpropan-1l-aminium

J

s
wunl

bromide,

(3R) -3-[2~ (isobutyryloxy) -5-
hydroxymethylphenyl] -N,N-diisopropyl-N-methyl-3-
phenylpropan—l—aminium bromide,

(3R} -3-{2- (acetyloxy) -5-

30 [(acetyloxy)methyl]}phenyl}-N,N- dllSopropyl N-methyl-3-
phenylproparn-1-aminium bromide,
-{ (1R) -3- [diisopropyl (methyl) ammonio] -1-
phenylpropyl}-4-methylbenzenolate,
(3R) -N,N-diisopropyl-3~ (2-methoxy-5-
35 methylphenyl) -N-methyl-3-phenylpropan-l-aminium iodide, -



& ()- 8 &10%9", & ()-S &10% " & ()- SG5EGXx_?F; (
10% ' & ()-+#X 10% ' & ()-+#X 10% ' & ()-+#X 10%' & ()-+ 1110% "' & (
10%) ? #X“ﬁq@ﬁ"“ X 10% " & ()-+#X 10% " & ()- +#X 10% ' (%(r 1837“?‘;;&29

10% ' &

10%))? #X 10% ' & ()- +#X 10%" & ()-+#X 1

10% #X 10% ' & () - +#X

10% &'() +#X 10% & ()-+COF; ( 10)? #X 10% ' & ()-+#X 10% ' & () - +#X

10% ' & ()-+#X 10% ' & ()- +#X 10% ' & () - + BF; (

10% " & ()-+#X 10% ' & ()-+#X 10% ' & ()- +#X 10%' & () - +g=F; ( 10))? #X
10% " & ()-+(#X 10% " & ()-+#X 10% " & ()- W@#X 10% ' & ()-+#X 10% " & () - +g=F; (
10))? #X 10% ' & () - +(#X 10%" &'() +#X 10% " & () - +(#X 10% " & () - +#X

10% " & ()-+COF; ( 10)? #X #X 109" & () -+ 100" & () -
© 10% ' &'8 +§x 1(()% 3&'() qEEI\/?@E %%)‘; Y08 € e-tayéﬂ lgzg‘%r)Nf'#X

& 110%}' t & E)isoPeUpYs:- @)we&mmm@@nﬁmwmﬂ (a)mimuw;icsﬂm! L& () -

109%.! L& () -
" Lf 8! 10%y &y &
"10% & () -
1109%.! L& 1) -
$109%9! 9& () -
"1090! 9& () -
109 & () -3
#1109998& () -

=110%!j & L 10% by &b 4';L 0% 1000998&' () -
S € Uil el e S sl
109" & (3% 109! 9109! 91897 9Py %)v/@f =5 gepnyGeEeay )N é’ & | [:vUs
'\'éo%' 50:3/ g Egd@soﬁr?']?(ﬂ):gnq/dp d&hf)p@ﬁpﬁ:?;l * o Rt &o@lc@, " 100 v& ()
"10% P"i & () - " 10& #1388 LA 0 2@5h %r %gn@l(])_N@;w

i5

20

38]
U1

L
o

=)
131

"109.! L& (hr) S309A!h&ikdn

10)?) ? #X 10% ' & () - +#X

() -xg=F; (

).- Sf Ly X7 ) ¥ & %
%* +160F&° Vwkl “?6%@&3 ?h?“éiﬁ‘éépafbv}@@ﬁfﬁwﬁ( 1"3L3ﬂ_%3@ L10L| L
S 10% &-bydrexy N+ nopm 138 (9-hydrSx0%88& thyldhens? ) -

YJ. e 3 I I
Féﬁ%ﬁﬁ!@%&p(h -R é%&r@ﬁ(gﬁqﬁ) ch}l%%c_%gﬁ-(z) nﬁjrpi{ﬁé 9& () -

10% !
10 1869 ()-3 10% ' & ()-3 :,co{Z8 S2 "1 109%& () -

10% ~ 1 & ()-3

1871 10%e8R( ) 3~ (B4 1P Bk )2 - Mt TWedicky] ) -80%&' () - 03c{Z9" S2 !

dllsopropyl N met Vl 3- phenylpropan amlnlum icdide,
3,3~-bis(2-methoxyphenyl) -N,N-diisopropyl-N-
methylpropan-i-aminium icdide,
1-[3-(2-hydroxy-5-methylphenyl) -3-
phenylpropyl] -1-methylpyrrolidinium iodide,
l-ethyl-1-[3-(2-hydroxy-5-methylphenyl) -3-
phenylpropyl)pyrrolidinium iodide,
1~ [3-{(2-hydroxy-5-methylphenyl) -3-
phenylpropyl] -1-methylpiperidinium iodide, and
1-[3- (2-hydroxy-5-methylphenyl) -3 -
phenylpropyl] -l-methylazepanium iodide.
24, A guaternary ammonium compound according to
claim 23, which is selected from the group consisting
(3R) -3~ (2-hydroxy-5-methylphenyl) -N,6N-
diisopropyl-N-methyl-3-phenylpropan-l-aminium iodide,
(3R) -3- (2-hydroxy-5-methylphenyl) -N,N-

of

diisopropyl-N-methyl-3-phenylpropan-1l-aminium bromide,

and
(3R) ~-3- (2-hydroxy-S-methylphenyl) -N,N-

diisopropyl-N-methyl-3-phenylpropan-l-aminium chloride.

25, A pharmaceutical composition compriging a

therapeutically effective amount of a gquaternary ammonium

compound according to any one of claims 1-24, and a
suitable pharmaceutical carriexr therefor.
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32, A method of treating chronic obstructive
pulmonary disease (COPD) in a mammal, including man,
comprising administering to said mammal, in need of such

N
Ut

a treatment, a therapeutically effective amount of a
guaternary ammonium compound according to any one of
claims 1-24.

33, A method of treating allergic rhinitis in a
mammal, including man, comprising administering to said
30 wmammal, in need of such a treatment, a therapeutically

effective amount of a guaternary ammonium compound

according to any one of claims 1-24.

34. A method of treating rhinorrhea due to the
common cold in a mammal, including man, comprising

35  administering to said mammal, in need of such a
treatment, a therapeutically effective amount of a
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