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Quinu&diue derivatives represented by gene& EoIIohg 
general formula (I), Sal& N-ox&s or quatemary ammo- 
nium salts thereof, and medichI compositips containing 
the same. 

X 0 

The compound has an antagonistic effwt on muscariuic M, 
receptors and is ~IS&JJ a’s, a prevwtive or remedy for 
uroiogic diseases, respiratory diseases or digestive diseases. 
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QUJNUCLIDINE DERIVATIVES AND 
MEDICINAL COMPOSITION THEREOF 

TECHNICAL FIELD 
5 

This invention relates to medicines, particularly quhmcli- 
dine derivatives or their salts, or quaternary ammonium salts 
having musearinic receptor antagonistic activities and also 
to pharmaceutical compositions conta&ring such com- 
pounds. 10 

BACKGROUND ART 

p is 1 or 2; and q is 1-3. 

Studies have been made on the muscarinic recqtar, and 
it is known that compounds having muscarinic receptor t5 
antagonistic activities cause bronchodila$on, suppression of 
gastrointestinal motility, suppression of acid secretion, dry 
mouth, mydriasis, suppression af bladder contraction, 
hypohidrosis, tachycardia, or the like. his known that the 
muscarinicreceptor includes at least three subtypes The M, 
receptor mainly exists in the brain or the like, the M, 

2. 

The compound &scribed irr the above patent literature is 
disclosed as a 5-HT antagonist and 80 dis&sure about the 
muscarinic receptor antagonistic ac$vity is &umd. The 
above compound is clearly distinguished from the com- 
pound according to the present invention in pharmacological 
effects. 

Disclosures OF THE JNVRNTJON 

receptor in the heart or the like, and the M, receptor in the 
smooth muscles or gland tissues. j 

Anumber of such compounds having muscarinic receptor 

The inventors of the present appiication have carried out 
extensive studies on compounds having the above-described 
muscarinic Ma receptor antagon@ic actitrities. As a result, 
we created novel qtinuclidine derivatives havmg a basic 
skeleton different from that of the conveutionai compound, 
and found that such.compounds have~exceJ.lent selective 
antagonistic activity against mus&arinic M, receptor, result- 
ing in the completion. of the present invention. 

antagonistic activities are hitherto known and, far example, 25 
a&opine is a typical example (“Tbe MERCK INDEX, 
ELEVENTH EDITION”, p. 138). However, atropiae 
antagonizes the M,, Ma and M, receptors non-selectively, so 
that it is diffiatlt to use it for the treatment of a specific 

Thus, the compounds of the present invention relate to 
quinuciidine deriv&tives repremnted by the futiowiug gen- 
eral formula (I); their salts, or quaternary ammonium salts; 
pharmaceutical compositions comprising said compounds or 
salts thereof and pharmaceutically acceptable carriers, par- 

disease. In recent years, according to the progress of the 3Q titularly to muscarinic NJ receptor antagonists. 
studies on the subtypes of the muscarinic receptor, com- 
pounds having selective antagonistic activities against the (0 
M,, Ma or Me receptor have been investigated (an unexam- 
ined published British Patent Application No. 2,%9,093, an 
unexamined published Japanese Patent Application (kokai) Js I”“” 0 

1-131145, and an unexamined published Japanese Patent 
(R)m 

N (” 
!E 

o- 
Application (kokai) 3-133980). There is a demand for a 
compound having selective antagonistic activity against 
muscariuic M, receptor among these three subtypes and is 
Free from the cardiac side effects resuking from the RI, 40 
receptor. 

K3 

cl7 

x 0 
RingA 

The compound represented by the following general 
formula is described in an unexamined published 3apanese 
Patent Application (kokai) 62-252764. 

(symbols iu the formula have t,he following mesnmgs: 
45 Ring A: an aryl g&p, a cycloalkyi group, a cycloalkenyl 

group, a hetemaryi group having 1 to 4 betero atoms 

“\, NK 
co-L-2 

[% 

selected from,the group consisting of an oxygea atom, 

’ I,, z 

a nitrogen atom and a sutfur atom or a 5- to 
7-membered saturated hemrocychc group, wherein said 

50 riug may be substituted by an optianaJ subsdtuent; 
rq X 

R2 
X: a single bond or a methylene group; 
R: a halogen atom, a hydroxyt group, a tower atkoxy 

group, a carboxyl group, a lower $koxycarbonyl 
(wherein L represents NH or 0; group, a lower acytgmup, a mercapto group, a lower 

X and Y each independently represents a hydrogen atom 55 alkylthio group, a sulfonyl group, a rower alkylsulfonyl 

or a C,-, alkyl group or they may be combined together 
group, a sulgnyl group, a lower alkylsuifinyE group, a 

to form a bond; 
sulfonamide group, a lo~er.alkanes&onamida group, 

R, and R, each independently represents a hydrogen 
a’ carbamoyl group, a thiocarbamoyl group, a mono- or 

atom, a C,-, alkyl group . . . (omission) . . . ; 
di-lower alkylcarbamoyl group, a nitro~ group, a cyano 

60 group, an amino group, a mono- or di-lower alkylamino 
R, and R., each independently represents a hydrogen group, a methylenedioxy group, au ethyienedioxy 

atom, a halogen atom, CF,, a C& alkyl group . . . group or a lower aIky1 group which may be substituted 
(omission). . . , a phenyl group, an amino group which by a halogen atom, a hydroxyl group, a lower atkoxy 
may optionally be N-substimted bygone or two groups group, an amino group or a mono- or d&lower a&y- 
selected from phenyl, C,-, alkyl groups or may option- 65 lamino group; 
ally be Ndisubstituted by C,, polyethylene . . . I: 0 or 1, 
(omission) . . ; m: 0 or an integer of 1 to 3, and 



3 
0: an integer of 1 or 2, hereinafter the same apply 

similarlrly) 
Among the compound (I) of tbe present invention, par- 

ticularly preferred compounds are quinnbfidine derivatives 
wherein the ring A represents an aryl group, a cycloalkyi 
group, a cycloallrenyl group, a heteroarylgroup having f to 
4 betero atoms selected from the-group consisting of an 
oxygen atom, a nitrogen atom and a sulfur atom or a 5- to 
‘I-membered saturated beterocyclic gr&tl!~, in which such a 
ring may be substituted by a substitueot~selected from the 
group consisting of a halogen atom, a hydmxyl group, a 
lower allroxy group, a carboxyl group, a lower alkoxycar- 
bony1 group, a lower acyl group, a mercapto group, a’lower 
allryltbio group, a sulfonyl group, a lower alkylsulfonyl 
group, a sulfinyl group, a lower allcylsulfluyl group, a 
sulfonamido group, a lower alkanesulfooamido group, a 
carbamoyl group, a thiocarbamoyl group, a mono- or 
di-lower alkylcarbamoyl group, a nitm group, a cyaoo 
group, an amino group, a mono-or di;lower atkylamioo 
group, a methyleoedioxy group, an ethylenedioxy group, 
and a lower alkyl group which may be subadtuted by a 
halogen atom, a bydroxyl gmup, a lower alkoxy group, an 
amino group or a mono- or d&lower alkylammo group, and 
their salts, or quatemary ammonium salts, 

quinucIidine derivatives wherein R represents a halogen 
atom, a lower allcyl group, a hydroxyl group, a lower 
alkoxy group, a nitro group, a cyan0 group, an amino 
group or a mono- or di-lower alkylamino group, and the 
ring A represents an aryl group, rt dycloalkyl group, a 
cycloalkeoyl group, a 5- or 6-membered monocyclic 
heteroaryl group having I to 4 betero atoms selected 
from the group consisting of an oxygen atom, a nitro- 
gen atom and a sulfur atom or a 5- to %membered 
saturated hetemcychc group, inwhich such a ring may 
be substituted~by a halogen atom, a lower al@1 group, 
a bydmxyl group, a lower alkoxy group, a n&o group, 
a cyano group, an amino group or a mono- or di-lower 
allrylamino group, and their salts, or quaternary ammo- 
nium salts; 

quioudidine derivatives wherein m ,is 0, and the ring A 
reptisents an aryl group, a cycloallcyl group or a 
cycloallceoyl group which may be substituted by a 
halogen atom, a lower alkyl group, a bydroxyl gmup or 
a lower alkoxy group, or a S- or 6-membered mono- 
cyclic hetemaryl group having 1 to 4 ,hetero atoms 
selected from the group consisttng of an oxygen atom, 
a nitrogen atom and a sulfur atom, and their salts, or 
quaternary ammonium salts; 

quinuclidine derivatives wherein the ring A represents a 
pbenyl group which may be substituted by a halogen 
atom or a lower alkyl group, a Cycloalkyl group, a 
pyridyl group, a fury1 gmup or a tbienyl group, and 
their salts, or quatemary ammonium salts; 

quinuclidine derivatives wherein X represents a single 
bond, and their salts, or quatemary ammonium salts; 
and 

quinuclidine derivatives wherein II is 2, and their salts, or 
qua4emary ammonium safts. 

The present invention also provides muscariuic M3 recep- 
tor antagonists wbicb comprise quinuclidine derivatives (I) 
or their salts, or quatemary ammonium salts, tbat is, the 
compound (1) of the present invention and pharmatiutically 
acceptable carriers, preferably agents for the prevention 
and/or treatment of urinary diseases .(e.g.. neurogenic 
pollakiuria, aeurogenic bladder,nocturnal enuresis, unstable 
bladder, cystospasm and chronic cystitis), or respiratory 

$ 
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4 
diseases (e.g., chronic obstructive pulmonary diseases, 
chronic bronchitis, %thma~and tbinitisj. 

Heminafter, the compound (l) of fbe ,present invention 
will be described in detail. 

Different from &be conventional muscariuic M, receptor 
antagonist, the compound ‘(Ij af the preset invention is 
structurally characterized in that it has as a basic skeleton a 
tetrabydroisoquinobne skeWon (la) or-isoindohne skeleton 
(Ib) having a qu~~~d~~xy~~~yl group, etc. bonded 
to tbe nitrogen atom in tbe ring as shown below. 

0% 

K 
0 

.X 0 

c) RingA 

Furthermore, the compound(Z) of the present invention is 
characterized in that it ha& ring A, that is, a cyclic group 
selected from an aryl group, a cycloall$ group, a cycloalk- 
eoyl group, a heteroaryl group having 1 to 4 betero atoms 
selected from tbe group consist&g of an oxygen atom, a 
nitrogen atom and a’ sulfur atom or a 5- to 7-membered 
saturated betemcyclic group, at the l-posifion of the tet- 
rahydroisoquinoline or isoindoliue through X. 

Unless otherwise spe&ed, tbe term “lower” as used in 
the definition of the general formula in tb,& specitication 
means a linear or bra&bed carbon chain bating 1 to 6 
carbon atoms. Accordingly, tbe “lower aikyl group” means 
linear or branched alkyl gtoup having 1 to 6 c&on atoms. 
Specitic examples inchtde,methyl, ethyl, propyl, isopropyl, 
butyi, isobutyl, see-butyl, tert-butyi, pentyl, isopeogl, 
neopentyl, tert-pentyl, l-methylbutyl, Z-metbylbntyl, l,2- 
dimethylpropyl, bexyl, isahexyl, l-methplpentyl, 
Z-methylpentyl, 3-methylpentyl, I ,l ~dirn~tbylb~ty~, 1,2- 
dimetbylbutyl, 2,2dbnetbylbtrtyl, l~~m~by~b~tyl, 2,3- 

5s dimathylbutyl, 3,3-dimethylbutyl, l-etbylbutyl, 
‘L-ethylbutyl, l&2-trimethyll%o$yl; l,2&trimetbylpmpyl, 
l-ethyl-1-methylpropyi and i-ethyl-2-metbylpropyl groups. 
Among tbeae groups, al&l groups having 1 to 4 carbon 
atoms such as methyl, etbjl, prop.yl, isopropyl and butyl 

6D groups are preferred, and a methyl group is x&ore preferred, 
The “aryl group” means ‘aromatic hydrocarbougroups and 

preferably aryl groups having 6 to 14 carhon atoms. Specitic 
examples include ‘Phenyl, aaphtbyl, indenyl, anrbryl and 

63 
pbeoantbryl groups, and a pheuyl group is more preferred. 

Examples of the “cycloalkyl group” inch&ie those having 
3 lo 8 carbon atoms, such as cydopropyl, oyclobutyl, 
cyclopentyl, cyctohexyl, cyciobeptyl and cyclooctyl. 
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Among these groups, cyclopropyf, cyclobutyl, cyclopentyl bydroxyl group and a lower alkoxy group :are still more 
and cyclohexyl groups are preferred, and a cycfobexyl group preferred, and a halogen atomad a Iowsr a&y% group are 
is more preferred. particularly preferred. 

Examples of the “cycloalkenyl group” include those bav- Examples of the halogen-atom incbtde Buorine, chlorine, 
ing 3 to 8 carbon atoms such as l-cyclopropenyl, s bromine and iodine. when tbesubst&~ent isa.bajogeo atom, 
Z-cyclopropenyl, I-cyclobutenyl, 2-cyclobutenyl, the number of the sub&rents is not par+ularly limited. 
1-cyclopentenyl, 2-cyclopentenyl, f-cyclopentenyl, When hvh of more balagen atoms t&e substWecl, any 
I-cyclohexeayl, 2%cyclobexenyl, 3-cyclobexenyl, combination of the above atoms is p&~&e. Exampies of the 
I-cyloheptenyl, 2-cycloheptenyl, 3-cycioheptenyl, halogen atom-substituted lower afkyl group include 
4-cyclo~beptenyl, 1-cyclooctenyl, Z-cyclooctenyl, 10 tluorometbyl, cblorometbyl, b~mome~yl, iodometbyl, 
3-cycloocteny~ 4-cycloocteny1, 24-cyclopeniadienyl ZJ- l-fluoroetbyl, .l-chforoetbyl, I-bromoethyl, 2-&ioroetbyl, 
cyclobexadienyl, 2,4-cyclobeptadieoyl, and 2,6- 2-bromoetbyl, dicbloronMby1; tri&uoromelhyl, 
cycloheptadienyl. t&blotomethyl, tribromomethyI, triiodometbyl and d$cblo- 

?be “beteroaryl group containing 1 to 4 hetero atoms robromometbyl. Among these gmups, a trifhtoromethyl 
selected from she group consisting of an oxygen &om, a 15 group is preferred. 
nitrogen atom and a s&n atom” means a 5- or &membered Examples of the “lower alkoxy group” include metboxy, 
heteroaryl group whjcb may be condensed with a benzene ethoxy, pmpoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, 
ring. Specibc exampfes include 5- or B-membered monocy tert-butoxy, pentyloxy (amyioxy), isopentyloxy, tert- 
clic heteroaryl groups containing 1 to 4 betero atoms pentyloxy, neopentyloxy, 2-netbylbufoxy, 1,2- 
selected from the group consisting of an oxygen atom, a M dimetbylpropoxy, I-etbylpropoxy and bexyloxy. Among 
nitrogen atom and a sulfur atom, such as fury), tbienyl, these groups, lower alkoxy groups coutaining an alkyl group 
pyrrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazoolyl, having 1 to 4 carbon atoms, such as methoxy, ethoxy, 
isotbiazolyl, isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl and pmpoxy aud butoxy are preferred; and metboxy and etboxy 
pyridazinyl groups; and 5-or 6-membered heteroaryl groups gmups are more preferred. 
condensed with a benzene ring, such as indolyl, indazolyi, 2s Examples of the lower. alkoxycarbonyi group include 
indolizinyl, quinolyl, quinazolinyl, quinolizinyI, metboxycarbonyl, efboxycarbouyl, propoxycarbonyl, 
quinoxalinyl, cinndinyl, henzimidazolyl, benzoftrranyf, isopropoxycarbonyl, butoxyearbonyl, isobutoxycarbonyl, 
dihydrobenzofuranyl, benzoisoxazolyl, henzooxazolyi, ben- see-butoxycarboayk tert-butoxycarbonyl, pentyioxy 
zotbiazolyl and berrzothienyl’groups. (amyloxy)carbonyl, isopentyloxycarbonyl, tert- 

Among these groups, preferred are S- or G-membered 30 pehtyioxycarbonyl, necrpentyloxycarbonyl, 
monocyclic heteroaryl groups containiug I to 4 hetem atoms 2-metbylbutoxycarbonyl, l,?~d~metbyi~ro~~ycar~nyi, 
selected from the group consisting of an oxygen atom, a lethylpropoxycarbonyl and hexyloxyearbonyl. 
nitrogen atom and a sulfur atom, and furyl, thienyl and E%amples of the “lower acyt group” include formyl, 
pyridyl groups are more preferred. acetyl,,propionyl, butyryf, valeryl and pivaloyl, and formyk 

The “5- to 7-membered saturated heterocyclic group” 3s acetyl and propiortyl are preferred. 
means a 5-, 6- or 7-membered saturated heterocyclic group The “lower alkyttbio group” means a memapta group of 
containing I to 2 oxygen, nitrogen and/or sulfur atoms. which hydrogen atom has &en substituted by the above- 
Specific examples include pyrrolidinyl, imidazo3ydinyi, exemplified lower alkyd gro’upj such as metbyhbio, 
piperidirtyl, piperazinyl and morpholinyl groups. etbybbio, propyltbio, isopropyltbio, butyltbio, pentyhbio 

The “aryi group”, “cycloalkyl group”, “cycloalkenyl 40 and hexyltbio groups. 
group 9 ” “heteroaryl group containing 1: to 4 betero atoms Examples of the “lower alkylsulfoayl group” include 
selected from the group consisting of an oxygen atom, a methylsulfonyl, etbylsul.fonyl, propylsulfonyl, 
nitrogen atom and a sulfur atom”, “5- or 6-membered isopropylsulfonyl, butylsulfonyl, pentyl~lf9~yl and bexyl- 
monocyclic beteroaryl group containing 1. to 4 hetero atoms sulfonyl. 
selected from the group cunsisting of an oxygen atom, a 45 Examples of the “lower ~~~~uy~ group” in&de 
nitrogen atom and a sulfur atom”, or “5 to “I-membered metbyfsulfinyl, etbylsuUin,yt, piopylsuifinyl, 
saturated heterojrcbc group” as tbe group A may be sub; isopropyisulbnyl, buty&tbinyl, pentylsuffihyl and bexyi- 
stituted by an optional substituent. The number of the sulCny1. 
substituent is not limited to one but may be plural. Any Examples of the “lower a~kane~ifo~am~do group” 
group that can substitute for such a ring can be employed as 50 in&de metbanesulfoaamido, ethanesulfonamido, 
the optional substituent. Preferred examples include a halo- propanesulfonamidd, isopropanesulfonamido, 
gen atom, a bydroxyl group, a lower alkoxy. group, a butanesulfonamido, penlabesulfonamido and hexane- 
carboxyl group, a lower alkoxycarbonyl group, a lower acyl sulfonamide. 
group, a mercapto group, a lower ahcyltbjo group, a sulfonyl Tbe “mono- or d&lower a~yl~~b~oy~ group” means a 
group, a lower alkylsulfonyl group, a suhinyi group, a lower $5 carbamoyl group in which one or two hydmgen atom(s) 
alkyLsul&tyl group, a sulfonamido group, a lower alkane- have been substituted by the above-exemplified lower alkyl 
sulfonamide group, a carbamoyl group, a tbiocarbamoyl gmup& such as methylearbamoyi, etbylcarbamoyl, propy- 
group, a mono- or d&lower alkylcarbamoyl group, a nitro lcarbamoyl and dimetbyTcarbamoy1 groups, 
group, a cyano group, an amino group, a mono- or d&lower The “mono- or d-lower alkyiamitio gmup” means an 
alkylamino group, a methylenedioxy group,’ an ethylene- 50 amino group in which one or two bydro&n atom(s) have 
dioxy group and a lower alkyl group which may be substi- been substituted by the aboveTexemplised lower.alkyl group 
tuted by a halogen atom, a hydroxyi group, a lower alkoxyl (s), such as methylamino, ethyfsmino, prcipylamino, 
group, an amino group or a mono- or di-lower @kylamino dimethylamino, diethyh&mo.and dipropyl&mino groups. 
group; a halogen atom, a lower alkylgroup, a hydroxyl Tbe term lower alkyl group which may be substituted by 
group, a lower alkoxy group, a nitro group, a cyan0 group, 4s a halogen atom, abydmxyl group. a lower alkoxy group, an 
an amino group and a mono- or di-lower alkylamioo group amino group or a mono; or d&lower alkylamino group” 
are more preferred, a halogen atom, a lower atkyl group, a means a lower alky? group in which at least one optional 
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hydrogen atom has been substituted by a halogen atom, a 
hydroxyi group, a Iower alkoxy group, an amino group or a 
mono- or di-lower alkylamino group. Tbe lower alkylgroup 
substituted by a halogen atom is as described in the above 
description of the halogen atom. 

The compouud (T) of the present invention contains a 
quinuclidinyl group. The nitrogen atom of the quinuclidinyl 
group may form oxide (l-l) or quaternary ammonium salt. 
Where a quaternary ammonium salt is formed, specific 
examples of the group bound to the nitrogen atom include 
lower alkyl, lower aikeayl and lower akynyl. 

The term “lower alkeny” as used herein means a linear or 
branched alkenyi group having 2 to 6 carbon atoms, such as 
vinyl, property& butenyl, metbylpropenyl, dimetbylvinyl, 
pentenyl, methylbutenyl, dimethylpropenyl, etbylpmpenyl, 
bexenyl, dimetbylbutenyl and metbylpentenyl. Among these 
groups, a propenyl group is preferred. 

Tbe “lower allrynyl group” means a linear or branched 
alkynyl group having 2 to 6 carbon atoms, such as ethyayl, 
propynyl, butynyl, metbyipropynyl, pentynyl, nietbylbuty- 
nyl and hexynyl groups. Among these groups, alkynyl 
groups having 2 to 3 carbon atoms such as etbyayl and 
propynyl are preferred. 

Tbe anion for tbe quatemary ammonium salt is no: 
particularly limited and the examples imzlude ions of a 
halogen atom, t&late, tosylate and mesylate, preferably ions 
of a halogen atom, i.e. halide ions (e.g., chloride ion, 
bromide ion, iodide ion and triiodide ion). ,Examples of other 
anions include inorganic anions such as nitrate ion, sulfate 
ion, phosphate ion and carbonate ion, carhoxylates such as 
formate (WOO-), acetate (CHaCOO-), propionate, oxatate 
and maboate, and amino acid anions such as glutamate. 
Among the halide ions, bromide ion and iodide ion are 
preferred. IncidentalIy, the anion can he converted into a 
preferable anion as needed by the ordinary ion exchange 
reaction. 

Ihe compound (1) of the present invention contains an 
asymmetric carbon atom so that there exist optical isomers 
based on it. In addition, scme of the invention compounds 
have stereoisomers OK tautomers. Tbe present invention also 
embraces diastereomers and enantiomers obtained by the 
separation of the above isomers as well as mixtures thereof. 

Some of tbe compounds (I} of Ibe present inveation can 
form salts with an acid as well as the above-descrt&ed 
quatemary ammonium salts with a quinuclidynyl group. 
Examples of such salt include acid addition salts with a 
mineral acid such as hydrochloric acid, hydrobromic acid, 
hydroiodic acid, sulfuric acid, nitric acid or phosphoric acid; 
and those with an organic kid such as formic acid, acetic 
acid, propionic acid, oxalic acid, malonic acid, succinic acid, 
fumaric acid, maleic acid, lactic a&d, malic acid, citric acid, 
tartaric acid, carbolic acid, picric acid, methanesulfonic 
acid, ethanesulfonic acid or glutamic acid. The compounds 
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{in the formula, Q’ represents a leaving group which is 
advantageous in fbc present reaction, and ring A, R, X, m 
and n have tbe same meanings as defined above. Hereinafter, 
the same will apply similarly). 

This reaction is’ carried out by stirring the compound 
represented by the general formula (U) and quinuclidiiol 
represented by the general formula (RI) in an amount 
correspondirtg to the reaction in au inert solvent at room 
temperature or under heating. 

‘lhe leaving group Q’ embraces, for example, a halogen 
atom, a lower allroxy group, a pbenoiy group and an 1.. *a ~raazoryr group. 

Examples of the inert solvent jncrude,dimetbylfo~am jde 
’ (DMP), d’ rmethylacetamide, tetrahydrafurau (TIE), 

dioxane, dimethoxyetbane, diethoxyethane, benzene, tolu- 
ene and xylcne and mixed solvents thereof. 

Tt is preferable to’ add a base (e.g., sodium, sodium 
4o hydride, sodiummethcxide and sodiumetho~ide) in order fo 

accelerate the present reaction. 
Second Preparation Methed 

First Preparation Method 

(I) of the present invention also embrace hydrates, solvates 6. 
with ethanol or the like, and substances in any poiymor- 
pbism crystals. 
(Preparation Process) 

0 
Ring A 

(wherein tbe ring A, R, X, m, n and Q’ have the same 
The compound (I) of the present invention esn be pm- es mcanings as defined al,ove,) 

pared in accordance with various processes. The typical This reaction is carried out by stirring ibe compound 
preparation processes are explained below. represented by the general formula (Iv) andtbe corrrpound 

Patent provided by Sughrue Won, P&C - http:l&vw.sugttrue.com 
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represented by the general formula (v) io the above- 
- &s&bed inert solvent at room temperature or under beat- 

iry. 

treatment of urinary incontinence, poRaI&mia, chronic 
,e obstruotive pulmonary~ diseases, cbronichronchitis, a&ma 

or &i&s. 
ft is preferable to add a base (e.g., sodium, sodium 

hydride, sodium metboxide, sodium etboxide, trietbyiamine 
and pyridine) in order to accelerate the present reaction. 
(Other Preparation Methods) 

Among the compounds of the present invention. a com- 
pound in which tbe nitrogen atom of the quimtclidiny1 group 
forms oxide or a quaternary ammonium sat can ti prepared 
by N-oxide formation or N-aJkylation of a tertiary amine 
compound in tbe compounds of the present invention. 

The N-oxide formation reaction can be carried out ‘by the 
oxidation reaction in a conventional manner, more 
specifically, by stirring a tertiary amine compound in the 

The affinity and antagoaism of the compotmd of the 
5 present invention for the muscarmic receptor was conlirmed 

by the following tests. 
Muscarinic Receptor Binding Test (ia vitro) 

a. Preparation of Membranes 
From a male W&tar rat (Jspaa SLCZ, the heart and 

to submandibular gland were excised, mixed with a 20 mM 
JfEPES btier @W 7.5, ‘wl$cb &l hereinafter be abbrevi- 
ated as “HEPES bee?‘) centainina ?i times tbe volume of 

15 
compounds oC tbe present invention and a corresponding 
amount or excess amount of oxidizing agent in an inert 
solvent such as chloroform, dicblorometbane or 
dichloroethane, an alcohol such as methanol or ethanol or 
water or a mixed solvent thereof under cooling or at room 20 
temperature, or in some cases under heating. Examples of 
the oxidizing agent include organic peracids such as 
m-chloroperbenzoie acid, sodium periodate and hydrogen 
peroxide. 

The N-allcylation reaction can be carried out in actor- 25 
dance with the conventional N-alkylation reaction, more 
specifically by stirring a tertiary amine compound in the 
compound of the present invention and’ a corresponding 
amount of an allcylating agent in an inert solvent st@ as 
dimethylformamide, chloroform, benzene, Sbutsnone, 30 
acetone or tetrabydrofurao under cooling or a room 
temperature, or in some cases under heatmg. 

Examples of the atlcytating agent include lower alkyl 
halides, lower al&t trifhtoromethanesulfonates, lower alkyl 
p-toluenesulfonates and tower alkyl methanesulfonates, 35 
preferably lower a&y1 halides. 

For the preparation of the compound of the present 
invention, it is sometimes necessary to protect a functional 
group. In such a case, introduction of a proper protecting 
group and deprotection operation in a conventional manner ti 
are carried out additionally. 

The compound of the present invention so prepared is 
provided as is in the free form, or after subjected to the salt 
formation treatment in a conventional manner, it is isolated 
and~purified as its salt. Isolation and purification are carried 4s 
out by the ordinary chemical operation such as extraction, 
concentration, evaporation, crystalJization, filtration, recrys- 
tallization or a variety of chromatography. 

Industrial Applicability 50 
‘Ibe compound of the present invention has affinity and 

selectivity for the muscarinic MS receptor and, as an M3 
receptor antagonist, it is useful as an-agent for prevention or 
treatment of various M, receptor-related diseases, particu- 
larly urinary diseases’sucb as urinary ineontineuce or pot- 53 
lakiuria in neurogenic nollakiuria, aeurotzenic bladder, ncc- 

100 mM sodium cbIoride and 10 &M tru+~esium chloride 
was added, fallowed b~.~n~~~~zati~ under ice-mohng~ 
T%e resulting mixture was ‘@bered &mm& g&m, followed 
byUltracentrifugation at SO,OOOxg and4’ C. for $0 minntes. 
The Precipitate obt&ned was suspended in an FIEPES bnfler, 
followed by further ubracexitrifirgat~n at 5OjXlOxg and 4” 
(3. for 10 minutes. ‘I@ preeipitab obtained was suspended 
in q HEPES buffer. The result&g suspension was stored at 
-SO* C. and provided.for the test after.mebing upon nse. 

b. Muscat&tic M, Receptor Binding Test 
The test was carried out in accordance with the method of 

hods et al. (J. Phumbi. Eap. Dter.., 242,257~3X&1987) 
With some modihcations. The cardiac men&me sample, 
rUj-qninuclidinyl beazilate and tbe test timpound were 
incubated in a 0.5 ml YEPJ$hutTerat 25” C, for 45 minutes, 
followed by suction fibration tbrougb a glass filter 
(Whatmaa GFB). Tbe &her was washed &me times with 5 
ml portions of an WEPES btrffer, Tbe radioactivity of the 
~B]-qninuclidinyl benzilate adsorbed on tbe f&r was mea- 
sured by a liquid scintillation counter. IncidentaLly, nonspe- 
citic binding of the receptor was determined by the addition 
of 1 &f atropine. The binding of the compound of the 
preient invention for tbe n.utsc&k M,reqqptor was deter- 
mined from a dissociation donsta& (Ki) ca’tculated, in accor- 
dance with Cheo and Prusoff (Biochem. Phnrmacol. 22, 
3099, 1973). based on the concentration tlC,,) of the test 
compound ‘at which 50% of tbe bind&g -& the [3H’J- 
quinuclidlnyl henzilate, that is, a labeled &and was inhib- 
ited. 

c. Muscarinic M, Receptor Binding Test 
In a similar manner to the above muscarin~c Ms receptor 

binding test except that tbe&bmandihular gh&d was used as 
a membrane sample and ~~~~-methy~~arnjne was 
used as a labeled ligand, a,muscarinic Us receptor-biding 
test was carried out. 

Rest&s: The compound (K) of the present lpventiou bad a 
Ki value of from 1tY8 to- 10VXO for M$ receptor, which 
suggested that the aflioity for ?v& receptor was at least 10 
times as high as that for !v$ receptor. 
Muscarinic Receptor Antagonism Test (in viva) 

turnal enuresis, unstable bladder, cyst&pasm or chronic 
cystitis; respiratory diseases such as chronic obstrnctive 
pulmonary diseases, chronic bronchitis, asthma or rbiniti, 

a. Test on Rhythmic Bladder Contraction in Rat 
A female Wistar rat (I35&0 g) was subjected to ure- 

mane anesthesia (1.0 g&se.), followed.by ligation of tbe 
ureter on the kidney side. Aurethral catheter was allowed to 
remain in tbe bhdder, and about 1.0 ml of physiological 
sdine was injected into tbe bladder tbrougb tbe catheter to 
cause rhythmic bladder contraction. Intr&vesical pressure 
was measured by.. a pressure transducer. After rhythmic 
c~ntradion continued stable for at least 5 minutes, the test 

or digestive diseases such as irritable bowet syndrome, $0 compound was crtmutatiyety admb&ered from the extemat 
spastic colitis or diverticufitis. jugular vein. Five to ten minutes later, the intravesical 

In particular, the compound of the present invention has pressure was measured. An inhibition ratio of Madder con- 
high selectivity for the M, receptor existing in the smooth traction was determined compared with the bladder contrac- 
muscle or gland tissues compared with the M2 receptor tion before administr@ion of tbe test compound and the dose 
existing in the heart or the like, so that it has higb utility as 6s of tbe test componnd required for 30% ih&&ion of the 
an M, receptor antagonist having less side effects on the bladder contraction before administration was designated as 
heart or the like, particularly as an agent for prevention or ED,. 
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As a result of the test, the compound of the present 
invention showed good ED, value. 

parenterally in the Form of an iujectionz suppository, trans- 
dermd agent, inhalarit-or &rave&al &jf&iou. _ 

b. Test on Salivary Secretion in Rat 
Amale Wistar rat (160-190 g) was subjected to anesthesia 

with urethane (0.8 g/kg i.p.), and the test compound was 
administered (to the control group: solvent). Fifteen minutes 
lder, O-8 pmolkg of oxotremorine was administered. In 
each case, the drug was administered twugh its femoral 
artery. The saliva secreted for 5 minutes after the adminis- 
tration of oxotremoriue was collected and weighed. The 
inhi%ition ratio against the amount of saiiva in the ~ntrol 
group was determined and the dose of the test compound 
required for 50% inhibition of the amount of saliva in the 
control group was’designated as ID,,. 

As a result of the test, the IDS,, value of atropine tested as 

‘Ihe dose is optionally determined iti each case ia wn- 
sideratioa of the conditions, age, sex and the like of the 
patient to be admioistered. In the oral ad&r&ration, the 
daily dose may generally range from a+$O.O1 m&g to 
100 tag/kg per adult. It is admir&e~ed OMZ or in Z-4 
portions. Where intravermus admir&tratirm is ‘adopted in 
&ons:‘lleration of the conditi&is ofthe patient, thedaiiy dose 
may generally range f+om about‘0.att mg/k& to 10 mg&g 
per adult, once or plural portions pei day. 

Examples of the pharmaceu&al carrier include nontoxic 

a comparative compound was substaatiaay the same with 
the ED,, value obtained in the above rat rhythmical bladder 
contraction test, while the ID, value of the invention 
compound was at least 5 times as much as the above- 
described ED, value, which suggested that the compound 
of the present iaventioa has relatively weak action against 
the salivary secretion. 

c. Test on Bradycardia in Rat 
The test was carried out in accordance with the method of 

Doods et al. (J. PharmacoZ. Exp. Thex., 242, 255’262, 
1987). A male Wistar rat (250-350 g) was subjected to 
anesthesia with peotobarbital sodium (50 mglkg i.p.). The 
neck region was excised, followed by the division of right 
and left vagus nerves. After a cannula was i&ed into a 
trachea to secure airway, a stainless rod was inserted from 
the orbit and the spinal cord was destroyed. Under artificia1 
respiration (at 10 cc/kg and 50 timeslrhinute), the recta1 
temperature was maintained at 3?.5* C. and a heart rate was 
monitored at the common carotid artery. An indwelling 
needle was fixed to the femoral artery, from which&e drug 
was administered. After the destruction of the spinaf cord, 
the rat was allowed to stand for 15 minutes to attain the 
equilibrium, followed by the administration of atenolol(l0 
mg/kg). After the equilibration for additional 15 minutes, the 
test compound was administered. Fifteen minutes later, 
oxotremorine was cumulatively administered, thereby the 
reduction in the heart rate was measured. The amount of the 
test compound required for lo-times rightward shift of the 
dose-respoase curve of the control group was designated as 
DR,o 

solid or-liquid ~a~~utical,~~bst~~. - 1’ 
Examples of the so& compositi~u for the oral adminis- 

tration iuclude tablets, pills, cap&es, powders r&d granules, 
or the like. In such solid wm~itions. one cir more active 
substances are mixed with at i&t one&ert d&tent such as 
lactose, mannitol, glucose, ~~~y~opy~~~~, micro- 
crystalline cellulose, star+, polyvinylpyrrofidoo, agar, 
pectin, msgnesium metasilicate or ~agm&um aluminate. In 
the comp.osition, it is possible to ineowie additives other 
than the above ineridiluent, for example, ahtbricant such as 
mapesium stearate, a di+inteZgrator such as cellulose cal- 
cium glycolate, a stabilizes such as lactose, a solubilization 
aid such as glutamic acid oi aspartic &id in a conventional 
manner. A tablet ot pifi may optianally be co&ted with sugar 
or a film of a gastric or eat&c substance such as sucrose, 
gelatin, hydroxyprop3lc&ulose or hydroxypropylmethyt- 
cellulose phthalate. 

Examples of the iiquid-compositioa for ocal &ministra- 
tion iticlude pharmaceutically acceptable emulsions, 
solution& suspensions, syrups artd elixirs whiih contain a 
commonly employed inert dilnent such a% purified water or 
ethanol. The composition can also contain; in addition to 
such ,m inert d&e& a wetting agent, am&&y agent such 
as suspending ageat, sweetener, flavoring agent, aroma 
and/or antiseptic. 

Results: The compound (1) of the present invention $ad 
sufficiently low activity against bradycardia and no brady- _. . _..... 
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cardila was observed at the-adrmnislration~amount of several 
w&s. 

The injection. for pare&rat administration according to 
the present inveation include a sterile squeow or nouaque- 
ous solution, suspeasion or em&&n- Ex@nples 4 the 
aqueous solution and ‘suspension include dis@led water and 
physiological saline for injection. Examples of the non- 
water-soluble solution or suspensioh include ethylene 
glycol, polypropyl8ne giycol, $olyethylene glycoi, veg- 
etable oils such as cacao butter, ol&e oil or sesame oit, 
&zobols such as ethanol, gum arabic and “Polyscilvale S(r 
(trade name). Such a wmposition may further contain an 
isotonic&y aged,“a&eptic &et& wet+ng agent, emnlsify- 
ing agent, dispersing agent, stabilizer (for example, lactose) 
and/or solubilizing~aid (for example, glut&c acid, asparfic 

,“. 

As a result of the above-described muscarinic receptor 50 acid), They are s~ril&ed by, for&~~ple,fi@~tion fbrou@ 
binding test (in vitro), it was found that the compound (x) of 
the present invention had SeIectivity and high afljinity for M, 

a bacteria-retaining filterP:incorporation of a sterilizer, or 

receptor. Even in the muscarinic receptor autaganjsm test@ 
irradiation. Alternativ$y, a sterile solid compo$tion which 
-has been prepared b advance is dissolved in-sterile water or 

viva), the compound of the present invention showed good 
muscarinic M, antagonistic activity but low activity on “tie ss 

a sterile ihjection solvent upon use. 

bradycardia having relationship with muscariaic M,,recep- BEST MODES FOR CARKYl&G OUT THE 
tor. Accordingly, it was found that the compound (I) of the INV~ON 
present invention has selective antagonistic activity against The present invention. will be&after be desc&ed in 
muscarinic M, receptor, and furthermore. it has less side fnrther detail with reference to the foliowin& Exam&s. 
effects such & dry &ou;h compared withthe conventional 60 
anti-choline@ agent. 

A pharmaceutical composition containing one or more of 
the compounds of the present invention and salts thereof is 
prepared using au ordinary pharmaceutically acceptable 
carrier. 65 

In the present invention, the admiaistration of the phar- 
maceutical composition can be carried out either orally or 

However, the compoundsbf the present iiryeatiov sboul~ not 
be co&rued as be@& limited to the compounds which wiI1 
be described later in Examples $31 embra& all the com- 
pounds represented by the above Grnuh (I) and salts, 
hydrates, solvates, geometrical and optical isomers and any 
polymorphism forms of the compound (I). 

Incidentally, the starting compounds for the compound of 
the present invention in&de novel compounds and prepa- 
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ration examples of such starting compounds will be Mass analysis (m/x,FAB): 2W(M++l); Nuclear magnetic 
described below as Reference Examples. resonance spectrum (CDCl-,, TMS internal standard); 6: 

REFERENCE EXAMPLE I 
1.2-1.3 (3H, m), 2.7-2.8 (@I, m), X9-J.O{UI, m), 3.X-3.3 

” (1‘H, m), 3.9-4.2 (3H, m), 6.2-6.4 (BI., m),, 683 (%I, s), 
To a 130 ml dicblommetbane solution containing 6.28 g ’ 6-g5-726 (6H* m, 

of l-pbeoyl-1~~,4-le~~y~o~u~ol~e and 3.34 g of 
trietbylamine, 3.1 ml of ethyl cbloroformate was added REI%RENCE EXAMPLE 6 
drupwise under ice-cooling, foIlowed by stirring at room 
temperature overnight. ‘Ibe reaction solution was wasbed 1. 
successively witb water, 1N bydrccbloric acid, water and 

Ethyl l-(2-furyI)-l&3,4-tetrabydra-2- 

brine and then dried over anbydrous sodium sulfate. Tbe 
isoquinoliuecarboxylate 

solvent was removed under reduced pressure, thereby 10.58 Starting compound: _ l-(2.furyI)-1,2.3,4- 
g of ethyl l-pbenyl-1,2,3,4-tetrahydro-Z- tetrabydroisoquinoline 
isoquiwlinecarboxylate was obtained as pale yellow oil. Mass analysis (m/x, El): 271 (MI+); NucIear magnetic 

Infrared absorption spectrum vmax(beat)cm-‘: 1700, I5 resonance spectrum (CDCls, TMS internal staitdard); S: 1.30 
1430,1296,1230,1122. Nuclear magnetic resonance spec- (3H, t, J-6.5 Hz), 2.75-215 (IH, m)# ‘2.X!--3.10 (lH, m), 
trum (CDCl,, TMS internal standard); 6: 1.29 (3H, t, J-7.3 3.20-3.50 (lH, m), 4Xt5-4.35 (4H, m), 6.00 (III, s), 
Hz), 2.75-3.45 (3H, m), 3.90-4.40 (lH, m), 4.21 (ZH, q, 6.20-6.45 (2H, m), 7.15-7.25 (4H, m), 733 (lH, s) 
J-7.3 Hz), 6.38 (HI, s), 6.95-7.45 (PH, m). 

In a similar manner to Reference Example 1, the com- 
20 

REFERENCE EXAMPLE 7 
pounds of tbe following Reference Examples 2 to 14 were 
obtained. (lR)-Ethyl l-phenyl-X,2,3,4-tetrabyoro-2- 

REFERENCE EXAMPLE 2 
isoquinoliiecarboxylate 

2s Starting compound: (lR)-l-pbenyl-1,2,3,4- 
Methyl 1-pbenyl-2-isoquinolinecarboxylate tetrabydraiscquinote 

Starting compounds: 1-pbeny&oindoKue, methyl chlorofor- Elemental analysis(for C&H,,NO& 
mate 

Infrared absorption spectrum vmax(KBr)cm-‘: l’?OS, so 
1460, 1376, 1100 Nuclear magnetic resonance spectrum 
(CD&, TMS internal standard); 6: 3.60, 3-72 (3H, ~1~2)) 
4.89, 4.96 (2H, sx2), 5.94, 6.03 (lH, sx2), 6.95-7.10 (lH, 
m), 7.15-7.35 (SH, m) 

cd& 
FOIlEd: 

.cm Nt% 
7684 6.81 
76.53 6.82 

t-4 w+ 
4.98 
4.93 

REFERENCE EXAMPLE 3 3s SpeciJIc optical rotation Cc&“: 1’39.2 (C=ltJ3,CHCl,) 
Mass analysis (m/z, FAR): 282 (M*+f) 

Ethyl l-(4-pyridyl)-1,2,3,4-tetrahydro-2- 
isoquinolinecatboxylate 

Starting compound: 
tetrabydroisoquinolioe 

l-(4-pyridyl)-1,2,3,4- 4. 

Properties: pale yellow oil 

REFERENCE EXAMPLE 8 

(lS)-Ethyf l-phenyl-1,2,3,4-tetrabydro-2- 

Mass analysis (m/z, EI): 282 (M+); Nuclear magnetic 
isoquinolineca~oxylate 

resonance spectrum (CDCl,, TMS internal standard); 6: 1.29 
Starting compound: (lS)-l‘-pbenyl-1,2,3,4- 

(3H. t, J-7.1 Hz), 2.60-3.45 (3H, m), JXG-4.20 (lH, m), 45 te~~~~~a~~~~~r C 
4.22 (2H, q, J-7.1 Hz), 6.31 (lH, s), 7.14’(2H,dd, J=4.4,1.5 

N ED ) 
f8 3 t 

Hz), 7.17-7.26 (4H, m), 8.51 (2H, dd, k4.4, 1.5 Hz) 

REFERENCE EXAMPLE 4 

Ethyl 1,2,3,4-tetrabydro-1-(2-tbienyl)-2- 
isoquinolinecarboxylate 

Calad.: 76.84 6.81 4.98 
50 F0llad: 76.64 6.82 4.99 

Starting compound: 1,2,3,4-tetrabydro-l-(2-thienyl) 
isoquinoliue Specific opticaf rotation [a’JaDS: -200.9 (C-1.09, CHCls) 

Properties: pale yeIlow oil Mass analysis (m/x, EI)r oZ$l (M+) 
Mass analysis (m/x, EI): 287 (M+); Nuclear magnetic 5s 

resonance spectrum (CDCl,, TMS internal standard); 6: 132 REFERENCE EXAMPLE 9 
(3H, t, J57.3 Hz), 2.65-3.60 (3H, m), 4.00-4.30 (lH, m), 
4.23 (2H, q, J-7.3 Hz), 6.53 (W, s), 6.70-6.95 (ZH, m), Ethyl 1~4-cblor~henyl}-i,~~4-tetr~by~o-2- 
7.15-7.30 (SH, m) isoquinoIinecarbox)te 

REFERENCE EXAMPLE 5 m Starting compound: I-(4-cblorophenyY)-1,2,3,4- 
tetrahydroisoquinoline 

Ethyl 1,2,3,4-tetrahydro-I-(3-tbienyl)-2- Pmporties Pale yellow oil 
isoquinolinecarboxylate Mass analysis (m/G El): 315 @I+); Nuclear magnetic 

Starting compound: 1,2,3,4-tetrahydro-l-(3”tbienyl)- 65 resonance spectrum (CD&, TMS Internal standard); 6: 
isoquinoline 1.29 (3H, t, J-7.0 Hz}, 2..70-3.52 (3H, m), 4&@-4.30 (iH, 
Properties: Orange oil m), 4.20 (2H, q. J-7-0 Hz), 6.35 (III, s). 7.05-7.35 (#I, m) 
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REFERENCE EXAMPLE 10 
Etbyl 1-(4-ftuor~b~Oyl)-r~~,~~~~~f~byaro;2- 

isoquinolinecatboxylate 
Starting compound: I-(4-fluorophenyl)-1,2,3,4- 
tetrabydroisoquinoGnee s 
Properties: Pale yellow oil 

Mass anaIysis (m/x, FAB): 3OO(M++l);Nuclear magnetic 
resonance spectrum (CDcIa, TMS intemaf staudard); 6: 1.30 
3H, 

t 
t, J-8.9 Hz), 2.75 (lH, dd, J-12.5, 3.4 Hz); 29-3.1 

lH,m), 3.1-3.3 (lH, m),4.0-4.3(3H, m), 6.2-6.4(IH, m), 
6.93-7.03 (3H, m), 7.16-7.24 (5H, m). 

,D 

REFERENCE EXAMPLE 11 
Ethyl 1,2&t-tetrahydro-l-(4-tolyl)-2- 

isoquinolinecarboxyIte 
Starting compound: 1,2,3,4-tetrahydro-I-(4-toIy1) IS 
isoquiuoliue 

Mass analysis (m/z, EI): 295 (M‘); Nuckar magnetic 
resonance spectrum (CDC& T$4S internal standard); 6: 
1.20-1.35 (3H, no)* 2.30 (3H, s), 2.70-2.80 (IH, m), 
2.90-3.10 (iH, m), 3.23 (LH, t, klO.0 Hz), 3:95-4.30 (3H, 
m), 6.29, 6.41 (lH,hrsx2), 7.00-7.25 (8H, m). 

?e 

REFERENCE EXAMPLE 12 
Ethyl l-benxyl-1,2,3,4-tetrabydro-2- 

isoquinolinecarboxylate 
Starting compound: l-benzyl-1,2,3,4- 25 
tetrabydrokoquinoline 
Properties: Pale yellow oil 

Mass analysis (m/z, FAB): 296(M”+l); Nuclear magnetic 
resonance spectrum (CDCl,, TMS internal standard); 5: 
1.02, 1.23 (JH, tx2, J==7.1 Hz), 2.63-3.20 (4H, m), so 
330-3.50 (lH, m). 3.75-4.25 (3H, m). 5.27,5.38 (IH, 1x2, 
J&8 Hz), 6.85-7.28 (PH; m). 

REFERENCE EXAMPLE 13 
Ethyl l-cyclohexyl-1,2,3,4-tetrabydro-2- 

isoquinolinecarhoxylate 
35 

Starting compound: l-cyclohexyl-1,2,3,4- 
tetrabydroisoquiuoline 

16 
Properties: yellow oil 

. 

Mass analysis (m/z, FXB): 288fM+il); Nuclear magnelic 
resorrauce spectrum (CDCL,, TMS internal standard); 6: 
0.70-2.00 (llH, m), ~1.26 (3H, t, J-73 Hz.), 2.89 (2H, t, 
J-7.1 Hz), 3.25-4.20 (ZH, m), 4.14 (28, q, Jm7.1 Hz), 
4.65495 (lH, m), ~AXJ-7.30 (4H, m). 

REFERENCE EXAMPLE 14 

Starting compound: I-(3-furyl)-1,2,3,4- 
tetrabydroisoquinobue 

Properties: yellow oil 

Mass analysis (m/z, IQ: 271 @A+): Nuclear magnetic 
resonance spectrumfCDcf~, TMS internal standard); S: 1.31 
(3% t, 337.0 Hz), 2.55-3.40 (3H, rnX 390-4.30 (lH, m), 
4.22 (2H, q, Jz7.0 Hz), 6.20-6.45 (ZH; m), 6.95-7.40 (6H, 
m). 

The chemical structural formulas of the compounds 
obtained in Reference Examples l-14 are shown in the 
following Tables l-2. 

TABLE 1 
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TABLE 2-continued 

EXAMPLE 1 

To a 30 ml toluene solution wntainkg 0.70 g of ethyl 
l-phenyl-l,2,3,4-tetrahydroisoqninoiine-2-carboxyiate and 
0.41 g of 3quinuclidinoi,O.O3 g of sodium hydride (60%) 
was added. The resulting mixture was s&red at 140’ C. for 
2 days while removing the ethanol formed. The reaction 
mixture was cooled to room temperature+ brine was added, 
and the mixture was extracted with ethyl acetate. The 
organic layer was dried over anhydrous sodium sulfate and 
the solvent was removed under reduced pr~~re. The result- 
ing residue was purified by silica gel column &ron$ogra- 
phy (chloroform:methanol- 
10:l-+chloroform:methanol:28% aqueous ammonian 
10:1:0.1), thereby 0.11 g of 3quinuclidinyI l-pbenyl-l&3, 
4-tetrahydro-2Gsoyuinolinecarboxylate was obtained as 
yellow oil. The resulting oil was dissolved in 10 ml of 
ethanol, followed by the addition of 27 mg of-oxalic acid. 
Then, the solvent was removed under redticed pressure. The 
resulting solid was recrystallized from, isoprapanoi and 
isopropyl ether, thereby 0.08 g of 3quinuclidiuy~ l-phenyl- 
l&3,4-tetrahydro-2Gsoquinolinecarboxylate monoaxalate 
was obtained as colorless crystals. 
Melting point: 122-124’ C. (i-PrOH-i-Pr,O) 

Elemental analysis (for &H,N,O,.O.75H,O) 

20 
(60%) was added at room temperature. The resulting mix- 
ture .was heated,under reRux for 5 hours aad 45 mihutes 
while the resulting ethhawil was removed together with 
tolueae. The reaction mixture was cookd to room 

5 temperature, followed by addition of 20 ml of water. The 
resulting mixture was extracted With clkofofm. The 
orgaaic layer was washed with water and brine, dried over 
anhydrous sodium sulfate and lhen cotinyratd under 
redtwd pressure. 

1o The resulting residue was purified by silica gel column 
chromatograuhv ~~hloroform:methan~l:~% aaueous 
aminoniaP‘i~:z~~),~t~r~b~ 827 mg of 3-~~~~ljd~n~ll-(4- 
p~~l)-1;29,4-tetra~~2-~u~o~e~a~~late were 
obtained as yekw bil. The ~~&tiug oil was dissotied in 5 
ml of ethyl acetate, 2 ml of a 4N hjdrogee6 cl&ride in ethyl 
acetate solution was added.,The &vent was then removed 
under reduced pressure. Ethanol and et&r were added to the 
residue, a&tbe c~de~crystais t&s obt&ed.was recrystal- 
lized from ethanol and ether, thereby 402 mg of 
J-quinuciidiqyl 3-(4-p,~ridyl}rl,2,3,4-ti?trahydro-2- 
isoquinolinecarboxylate dihydrocblaride was obtained as 
pale yellow crystals, 
Melting pint: 167-169’ C. (E$OWE~O) 

Elemental analysis (for C,,I&N,O,C~.ZZH~Oo) 

In a similar manner to Example 3, the compounds of 
Examples 4 to 6 which will be descnid below were 
obtained. 

f-caMFLR4 
3-Quinuclidinyl l&3,4-tetrabydro-l-(2”thienylj-2- 

isoquiadinecaf&oxyla~e monooxaIate 
Starting compound; Ethyl IZ,3,4-retrahydro-l-(2-thienyl)- 
2-isoquiuolinecarboxylate 

Elemental anal& (for C,,&,N20&1.3H,t)l); 
40 

c (%l H(%1 : N (%j . , . , , I 

calcd.: 64.43 6.38 6.01 c W) w (46) N t%) s VW 

FOUlId: 64.25 6.15 5.88 Cal& 57.32 5.98 5.81 6.65 
FOWKk 57.62 6.50 5.84 6.27 

in a similar manner to Example 1, the compound of 45 
Example 2 was obtained. Mass aaalysis (m/z, FAB): 369 (M++l) 

EXAMPLE 2 EXAMPLE 5 
(lRS$R)-3’-Quinucli&nyi l&3,4-tetrahydro-l-(3- 

3-Quinuclidinyi I-phenyi-2-isoindoIinecarboxyiate 50 t~eny~~-Z-~~~~~~lat~ 
monohydrochloride “Starting compound& etbyl.1~,~teYrafiyd~-l-(J-thienyl)- 

Starting compound: methyl 1-.pbenyl-2- 2-isbquinolinecarboxylate. (3R)-3-~~~c~i~ol 
isoindolinecarboxyiate Prnperties: Brown oil 
Melting point: 164-165’ C. @OH-EhO) Elemental analysis (for C&&&.O,S.O.3H,O); 

Elemental analysis (for C,,~NaO&l.1.75H~O) 55 

c w R f% * 1%) s‘ w 
c m H (%I f-4 (W CJ Fe calat.: 67.46 6.63 7.49 8.58 

C&d2 63.45 690 ai 8.51 Found: 67.35 6.76 7.21 8.46 _ 

Found: 63.54 6.59 6.76 8.12 60 

Mass analysis (m/z, FAB)z 369 (M?+l) 

EXAMlY.E 3 
EXAMPLE 6 

To a 50 ml toluene suspension containing 720 mg of ethyl 
3-Quiuuclidiuyl l-(2-furyl)-l&3,4-ktrahydro-Z- 

65 jsoquinoltnecarbaxylate 
1-(4-pyridyt)-1,2,3,4-tetrahydro-Z-isocluinolinecarboxylate S~rliag compounll: ethyl 1~2-furyI)-I~2,3,4-~trab~~~2- 
and 973 mg of Jquinuclidinol, 102 mg of sodium hydride isoquinofinecarboxyi~te 



. 
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Properties: Pale yellow oil 
Elemental analysis (for C,,H,,N.&.OSH~O); .-. 

c (%) H (W N (s6) 
Card: 69.79 69? MS 
Found: 70.03 7.05 7.44 

Mass analysis (m/z, FAB): 353 (M”+l) 

EXAMPLE 7 

To a 30 ml pytidine solution containing 2.09 g of (lR)- 
l-phenyl-1,2,3,4-tetrahydroisoquinoline, 226 g of 
3-quinuclidiayl chloroformate monohydrochloride was 
added at room temperature, followed by &ring al 80” C. for 
4 hours. Then, 0.12 g of 3quinuclidinyl cblorofonnate 
monohydrocbloride, foilowed by stirring at 800 C. for 4 
hours. Then, i.01 g of 3-quinuclidinyl chloroformate mono- 
hydrochloride was added, and the mixture wasstirkrgat 80” 
C. for 25 hours. The reaction mixture was concentrated 
under reduced pressure. Water was added to the residue, 
followed by washing with ethyl acetate twice. ‘lhe resulting 
aqueous layer was adjusted to pH 9 with .saturated sodium 
hydrogencarbonate aqueoussolution, fallowed by exlraclion 
with ethyl acetate. After the organic layer was dried over 
anhydrous sodium sulfate, the solvent was removed under 
reduced pressure, thereby 3.02 g of (lR,3’RS)-3’- 
quinuclidinyl l-pbenyl-1,2,3,4-tetrahydro-2- 
isoquinoliuecarboxylate was obtained as yellow oil. 

Mass analysis (m/x, FAR): 363 (M++l); Nuclear magnetic 
resonance spectrum (DMSQd,, TMS internal standard); 6: 
1.20-2.00 (SH, m), 2.40-2.95 (6H, m), 3.00-3.60 (3H, m). 
3.80-3.95 (lH, m), 4554.70 (lH, m), 6.25 (IH, brs), 
7.05-7.35 (lOH, m). 

EXAMPLE 8 

To a 120 ml toluene suspension containing 12.0 g of 
(lR)-ethyl l-phenyl-1,2,3,4-tetrabydro-2- 
isoquinolinecarboxylate and 16.27 g of (3R)-3- 
quinuclidinol, 1.69 g of sodium hydride (60%) was added at 
room temperature. The resulting mixture ‘was heated. for 3 
hours while the resulting ethanol was removed together with 
toluene. The reaction mixture was cooled to room 
temperature, and 50 ml of brine was added, followed by 
extraction with ethyl acetate. The organic layer waewashed 
with water and then extracted with 20% hydrochloric acid. 
The resulting aqueous layer was adjusted to pH 9 to 10 by 
adding a 1N aqueous solution of sodium hydroxide, fol- 
lowed by extraction with ethyl acetate. The organic layer 
waswashed with brine, dried over anhydrous sodium sulfate 
and then concentrated under redu+l pressure. The residue 
was dissolved in 140 ml of ethanol, and 10 ml of a 4N 
hydrogen chloride in ethyl acetate solution was added to the 
resulling solution. The solvent was then removed under 
reduced pressure. Acetonitrile and ether were added to the 
residue, and the resulting crude crystals were recrystallized 
from acetonitrile and ether, thereby 10.1 g of (.lR,3’R)-3’- 
quiouclidioyl l-phenyl-1,2,3,4-tetrahydro-2- 
isoquinolinecarboxylate monohydrochloride was obtained 
as colorless crystals. 

22 
Melting point: 212-214” 6 @H&N-Et@) 
‘-.~leun~~~l.andys~~~fo~ cljHa,N$X$l~ .- -- -- 

5 c I%> H PO N fW s-3 m 
C?&d.: 69.25 6.82 7.02 8.89 
FOtU& 69.24 6s 7.03 8.97 

to Specisc optical rotation ~~&a? 98.1 (C=l.oO, &OH) 
h a similar manner to Examplu 8, the compounds of the 

following Examples 9 to 16 were obtained. 1 

EXAMPLE 9 
1.5 

(lS,ZYS)-3*-quinuc&linyl l-phenyl-l&3,4- 
tetrahydro-2-isoquin~~~ca~~late 

monohydrochloride 
Starting compounds: (IS)-ethyl 1-phenyl-1,2,3,4- 

2o tetf~~dro-2-isoguino~~~x~~~, (3S)-3quinuclidinol 
Meltiug point: 211-212O C. (RtOH@.aO) 

Elemental analysis <for C&,,N,O.&l.~.25~0); 

25 c F) H WI N (%I Cl W) 
catcd.: 68.48 6.87 6.94 a79 
Found: 68.32 6.75 p.94 8.94 

3a Specific optical rotation [az;": -97.4 (C&$0, &OH) 

EXAMPLE 10 

35 
(lS,3’R)-3’-quinucl~y~ 1-plieoyl-l&3,4- 

tetrahydro-2-i~~inol~~ar~xylate 
monohydrochloride 

Starting compounds: (1S)-ctbyi l-phenyl-1,2,3,4- 
tetrahydro-2-isoquinolinecarboxylate, {3R)&quinuclidinol 

4. Melting point: 195-196” CL (lX$H-EGO) 
Elemental analysis (for CasH,,N~0.&l.0.25H@); 

c Pw, N WI N 6 i-3 tw 
45 Calod.: 6i.48 6.87 6.94 8.79 

FOIUK? 68.73 6.88 6.95 8.70 

Specific optical rotation [alp”: -151.2 (C=OSO, Et0F-l) 
50 

EXAMPLE 11 

(iR,3’S)-3’qtiucG&nyl 1-pbenyl-l&3,4- 
tetrabyd~-2-~n~o~~~xy~ te 

55 monolrydrochloride 
Starting compouuds: (1Rj-ethyl l.-phenyl-1,2,3,4- 
~tr~ydro-2-~i~~~n~a~xylate~ {3S)-3-quinuelidinol 
Melting point: 194-19Y’ C. (CH,CN-Et@) 

60 
Elemental analysis (for C&,,N,O,Cl); 

c I%> H (%I N (%I. Cl 1%) 
ChlCd.: 69.25 6.82 7.02 8.89 
Found: 69.08 6.71 6.99 8.91 

65 

Specific optical rotation [a&,=: 163.2 (GO.50, &OH) 
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EXAMPLE 12 EXAMPLE 16 

J-au~~=lidin~l’i~~~o~~~-~;ZS,~te~~~~2- - 3quinuclidinyl 1-(4chlorsphenyl)-1~2.3~4” 
tetrahydro-Z-koquinolinecarboxylate hono&marate isoquinolineca+oxylate 

Starting compounds: 1-(4-chlorophenyl)-l,2f,4-tetrabydro- s Starting compounds: ethyl l-cyclobexyl-Q,3,4-tetrahydro- 

2Gsoquinolinecarboxylate 2-isoquinotioecarboxylate 

Melting point: 164--166° C. (EtOH-EbO) 
Properties: pale yellow amorphous 

Elemental analysis (for ~~H~~O,Cl~O.5H,O}; 
Elemental analysis-(fbr C&H&$&.O.3H~O); 

10 
C@) 

c @I 
fl(% 

H (W N W 
N I%) 

CI v4 
Cslcd.: 73.88 8.79 7.49 

Calcd.: 62.13 5.79 5.37 6.79 Found: 73.76 8.X 737 
Found: 62.19 5.68 5.23 6.49 

EXAMPLE X3 

15 Mass analysis (m/z, FAB): 369 @f++l) 

EXAMPLE 17 

(lRS,3’R)-3’quinuclidinyl 1-(4-auorophenil)-l~~, 
In 12 mf of dichlorometbane, 1.20 g of @RJR)-3’” 

4-tetrahydro-Zisoquiuolinecarboxylate 
quinuclidinyl I-phe‘syl-1;2,3,4-tetrahydro-2- 

20, koquinolinecarboxylate was $&solved, 0.33 g of sodium 
Starting compounds: ethyl 1-(4”fluorophenyl)-l,2,3,4- 
tetrahydro-2-koquinolinecarboxylate, (3R)-3quiauclidinol 

hydrogen&&mate -and 0.79 g of m-&loroperbenzoic acid 
(80%) were added under ice-cooling, foIlowed by stirring at 

Properties: colorless oil 
Elemental analysis (for C,,H,,N,O$.O. lH,O); 2s 

c WI H (%I N @I F (46) 
Calcd.: 72.27 6.G4 7.33 4.97 
Found: 72.05 6.63 7.15 4.99 30 

Mass analysis (m/z, FAB): 38X (M++l) 

EXAMPLE 14 
35 

3quinuclidinyl 1,2,3,4-tetrabydro-l-(4-toIyl)-2- 
isoquinolinecarboxykte 

Starting compounds: ethyl 1,2,3,4-tetrahydro-l-(4-jolyl)-2- 
isoquinolinecarboxykte 
Properties: colorless oil 

40 

Elemental analysis (for C,,H,N,O,.O.SH,O); 

c (4 H (%) H (45) 45 

Calcd.: 73.74 7.63 1.17 
F0Wld: 73.96 7.50 6.95 

Mass analysis (m/z, FAB): 377 (M++l) 

EXAMPLE 15 
50 

3-Quinuclidinyl l-benzyl-l&3,4-tetrahydro-2- 
isoquinolinecarboxylate 55 

Starting compound: ethyl I-benzyl-1,2,3,4-tetrahydro-2- 
koquiwlinecarboxykte 
Properties: pale yellow oil 

Elemental analysis (for C,,H,N,O,.O.51~.@}; 
60 

c m H 64 N @J) 
Calcdd 74.78 7.58 7.26 
Found: 7495 7.83 7.1 B 

Mass analy& (m/z, FAB): 377 (M++l) 

room temperature for one hour. %ter was added to the 
reaction mixture and then the-mixture was extracted w&b 
dicbloromethane. The organic layer was wasbed with an 
aqueous solution of sodium’&iosulfate and then dried over 
anhydrous magnesitim sulfaie, The solvent was lben 
removed under reduckd pressure, and the residqe was puri- 
fied by silica iel column chromatography 
(chloroform:metha~l~2&~), thereby 0.43-g of (1’R,3R)-3- 
[[(l’-pbenyl-I’, 2’J.4’-tetrsbydro-Z’-isoquinaly~&r~nyl] 
oxyjquirmclidine l-oxide was obtained. 
properties: white amorphous I 

Mass analysk (m/z, FAB): 379(M++l); Nuclear magnetic 
resonance spectrum (CDCI,, TMS isternal standard); 6: 
1.8~2.15 (3H, m)* 2.15-2,35 (2H, m); 2.75-2.80 (lH, m), 
X90-2.95 (lH, m), 3.20-350 (6H, rn), 3.70--3&J (IH, m}, 
3.85-4.X0 (lH, m), 5.14 (ZH, brs), c-14,6.43 (la, brs x2), 
7.05-7.40 (9H, m). 

EXAMPLE 18 
To a 8 ml 2-butanone solrution cuntaioing 1.04 g of 

(lR,3’R)-3’“quinuclidinyi I-pbenyl-X,2,3,4-tetrabydro-2- 
koquinolinecarboxylate, 0.18 ml of methyl iodide was 
added, followed by stirring at 55” C. for 40 minutes. After 
air cooling, the crystak+iecipitaled were collected by 
WatiW and then wasbedst&cessiveIy.wi$ Zbutanone and 
dietbyl ether, thereby 0.93 g of (lafa)-1-,~t~yl-sa(l’- 
phenyl-1’,2’,3’,4’-tet~bydro-2’-isoqui 
quinuclidinium iodide was obtained as colorless crystals. 
Melting point: 202-203” C. \(2-b&none) 

Elemental analysis /for C,,&&$?,I) 

In a similar manner to Exam+13, the compound of the 
foilowing Example 19 wss obtained. 

EXAMPLE I9 

(lRS,3’R)-3’.quinu&diQyi l-(3-furyI)-l&3,4- 
~etrabydro-2Gsoquiili&carboxyIate 

Starting com~un$ etbyt 1-jtfuryl)-I~3,4-tetr~ydro-2- 
isoquinolinecarboxylate 



25 
Properties: yellow oil 

Elemental-analysis (for C&H,,N,0,.03H,O); 

6,017,927 
26 

Mass analysis (m/z, EI): 352 (M”) 

The chemical structural form&s 0f the compounds 
obtained ,ir~ Examples l-19 are sh~we below in Tables 3-S. 

TABLE 3 

Example E=mpk 
No. StmhwalFormuls NO. Stnrcturat Fomwla 

I 

TQB 
N 

COOK 
I 

CooH 

2 

6 

7 

8 

N *KC3 

c VW 1~ WI N W 
c&d.: 70.49 4.93 7.83 65 
Found: 7035 6.S3 7.63 
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Each of the above-described compounds iu Examples 
S-6,12-14,16 and 19 can be obtained as aa optiwl re~01ved 
form as shown in the following Tables 6-8 us ing ao optically 
resolved intermediate in a s imilar manner to Examples 8-H. 

TABLE 6 

7.0 

23 

Example EKample 
No. RingA No. Ring A 35 W I f :o :’ I 

N 

4 -W = 
E 

S 
3 

40 

4s 

50 

55 



, 

enampic 
NO. Ring A Ring A 

Examp?e . Exsmple 
NO, RingA No. Ring A 

4-w 

5-W 

6-W 

12-(c) 

13-(c) 

14-W) 

s 

n ’ I 
S 

Cf% 

30 

35 

40 

4.5 

so 

55 

60 

19-(a) 

K 
0 

19-W 

The other compo~ds embraced by the present invenfion 
will be shown‘in T&les 9-33. They can be s$othesized by 
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33 

any one of the abovedescnied preparation processe% pm- 

zesses descriiin Examples orp~oCessa~ kuo~ loo-the’ 
skdd in the art and do not require any particulw experi- 
meut. Incidentally, these compouuds are described as a 5 
racemic compound, but optical active substauGes based 00 
an asymmetric carbon is also included. 

R’. 

R 
2 

TABLE 9 
10 

15 

20 

Compound 
NO. R’ R2 R3 R4 X. RIngA 

25 

A-2 H H 

A-3 cl H 

A-4 F H 

A-5 H H 

A-6 Br w 

A-l a H H 

Cl 

a 

H 

F 

H 

H 

H 

H 

H 

H 

H 

Compcmd 
No. R’ RZ R3 R* X Ring A 

A-? Ii 

A-8 cl 

30 

35 A-9 cf& 

40 

I31 

Br 

H 

H - 

H - 

H - 

TABLE 119 
45 

$0 
T 

0 

0 

55 

Canpound 
NO. R’ R2 R3 R4 X RiWA 

6. A-10 (;H, H H w - 
\ 



35 

TABLE lO-coatinued 

Compound 

NO. R’ R= R3 C X RingA 

A-32 

A-13 

A-14 

H 

H 

CH3 

C&G 

-b 3 - - 
0 3 - 

A-15 H H CH, H - 

A-36 H K ‘4% H - 

Cwrpomd 
NO. R’ R2 R’ R” X Rirrg A 

20 

25 

30 

55 

65 

A-18 H ‘3X3 CH, ii - 

A-20 u H H H - 

f 
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-TAEtT;E llxx3atinued .TdL,E 12 

R” 

Compound 

*5 Cmqund 
NO. Rx R2 R’ R” X RingA 

No. R’ RZ R’ R* X RiRgA A-26 H H 

if 

CH, 

.N 

H 

M 

H 

CH, 

A-21 20 

25 A-27 Cl - 

A-22 30 

A-28 N 

3.5 

- 

- 
A-23 40 A-211 U 

A-24 

45 

A-30 cl 

50 

A-31 H 

55 

- 

b 0 
- 

h / I 
0 

-- 

A-25 

H 

H 

H 

H 

H 

Cl 

Cl 

Cl 

Cl 

Cl 

- 

- 

60 A-32 H 

r-4 

B 

H 

H 

cl 

Cl 

- 

b 
s 

-tl 1 
s 

-- 

- 

65 
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K 

0 

0 

COIllpIUd 
15 

NO. R’ RZ R3 R’ X RiWA compouna 

NO. RI R2 R’ R’ X King A 

A-33 H  OCH, OCH, H  - 

J 
II JI A-37 H  

25 

w  

A-34 H  -ucH@-- H  - 

I 

A-39 

TABLE 13  

A-40 
45 

Compound 
NO. K’ K2 R3 R4 X RingA 

A-35 H  H H H CH, 50 

A-41 Cl H  

A-36 H  N H H CH, A-42 a  H n  
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El 

0 

=I 

Br 

E-s 

B-2 

B-9 

30 

L3-3 

B-10 

3.5 

B-4 

40 

B-11 

B-5 

/“’ 
4 a’ cl 

45 

so 

B-12 

B-6 

B-7 

65 



6,017,927 
43 ~44 

Compamd 

NO. 

B-13 

514 

B-15 

B-16 

B-17 

B-18 

CN 

25 

35 

40 

60 

B-21 

B-22 

B-23 

B-24 
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CQV@=j 
compound NO. RbgA 

NO. Ring A IS 
B33 

B-25 

20 

OH 
25 B-32 

B-26 

B-27 

B-28 

B29 

/ 

3 
\ 

@a 

B-30 

B33 

35 

40 

B-34 

45 

55 B-35 

E-36 

60 

65 
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TABLE17 .- - .. TABLE 17aont~ued 

Compouod 
NO. 

Gmpound 

Ring A NO. RingA 
35 

B-38 

E-39 

B-41 

E-42 

F3C , 

-8 \ 

CXWH 65 

25 

30 

35 

40 

45 

50 

B-44 

B-4.5 

B-46 

B-47 

55 

60 B-48 

d 
Patent provided by Sughrue Mon. PLLC - http:~&ww.sughrue.cam 
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TABLE- 18 ‘- 

5 

Compound 
NO. RingA 

Compound 
NO. 

B-54 

B-55 

B-56 

20 

B-58 

15 B-57 

25 

30 

SO 

55 

60 

6.5 

Compound 
No. 

B-61 

B-62 

Ring A 

A 
N’ NH 

\ 

A N/ NW 



20 
B-64 

E-72 

25 

B-69 

B-75 

i 
E-70 60 

65 

51 52  

TABLE 19-cont inued - TABLE 19-cont inued 

5  

Compound 
No. 

6-63 

RhgA 

A 
N/ NH 

15 

Compound 

NO. 

B-71 

Compound 
NO. 



53 

TABLE 21 

6,017,927 

Compound Compowur 
No. RhgA 15 NO. RiOgA 

B76 

r> 

B-82 

20 

f: Cl 

B-78 

B-79 

B-83 
25 

xl 

B-84 

35 

40 

E-8.5 

E-86 
M 
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Compound 

No. 

B-88 

RingA 15 

Compouod 

NO. RingA 

B-94 

B-89 

B-90 

B-91 

B-92 

593 

25 

3s 

40 

45 

50 

B-95 

B-96 

B-97 

B-98 

65 
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. 

3-102 

B103 

8104 

B-105 

25 

30 

35 

40 

4s 

50 

5111 

65 
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Cmpmnd 
No. RingA ,‘ -5120 

B-112 I 

B-113 

B-114 

5115 

B-116 

B-117 

B-118 

a119 

0 =I 
5 

< 10 

Q =I OH 

CF3 

B121 

El22 

El23 

60 

% 

35 

TAIJLE 25 

45 

50 

Compourd 
No. 

B-124 

Ring A 

55 

B-12s 

60 

65 
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Compound 
NO. 

Compound 
No. 

B-128 

B-729 

B-130 

El31 

El32 

(3 
b 
b / B-l37 

55 

60 

65 

B-138 

B-139 
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TABLE 26-contimwd TABLE 27 

Compound 
NO. Ring A 

B-140 

b 
m 

15 

Compound 
NO. Rig A 

B-141 

20 

25 

B-148 

i- ‘J N--N 
B-149 

4 5 H 
LX-142 B-150 A “a 

30 

El43 

A Na 
35 

B-151 

40 
E-144 

A “dj” 
B-112 

45 

B-145 

5153 

50 

55 

El46 

B-147 

60 

65 
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‘ 

C & 0 1 7 ,9 2 7  
6 5  6 6  

T A B L E  2 8  
3.3 . 

B - 3 6 1  

B - 3 6 2  

C o m p o u n d  
No.  R i n g  A  

B - 1 6 3  

S O  

B - 1 6 4  
B - 1 5 8  

5 5  

B - 1 6 $  

6 0  

6 5  
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5 

30 

Compound i-i?. Ring A 

NO. RinkA 35 

El66 

I 

20 

6-167 

/ 0 S 

E-168 

c!li /O 

- 

h 61 

B-171 

TABLE 30 
40 

45 

Compound 
NO. 

5169 

(X=Br,p 

m  
Ring A 

55 

B-170 

60 

B-172 

25 

30 

B-173 

3s 

B-174 

B-175 

B-116 

B-177 

8178 
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- TABLE 30;continued .- TABLE 31-contihwd 

5 
CO5lpUld 

NO. Riig A 

B-185 

10 

1s 

TABLE 31 
20 

Compmmd 
NO. RingA 

B-179 

25 

B-186 

B-187 

30 TmLE 32 
B-180 

B-182 

E-l83 

B-184 

I 

i, 3 
N 

Compound 

NO. R 
45 

B-188 

50 

55 

60 

B-169 



Cornpond 
NO. 

8191 

Compmd 
No. 

la-198 

We claim: 
1. A quinuclidine derivative represented by the following 

30 formula (I): 

El93 

El94 

B-195 

5196 

5197 

c; 3 
N 

0 
s\. 
i!l - 

h 61 

40 
X 0 

50 

55 

60 

65 

where tbe symbols in the formula have the following mean- 
45 ings: 

RingA: 
(1) an aryl group having 6 to 14zarbon atoms 
(3) a cycloalkyl group having 3 to 8 &n&on atoms 
(4) a cycioalrenye group having 3to 8 carbon atoms; 

wherein groups (I) to (5) above may be unsubsti- 
tuted or sutistitnted.by one or more substimems 
selected Xrom the group cousistiug of a halogen 
atom, a bydroxyl group, a lower alkoxy group, a 
carboxyl group, a lower aikoxycarbonyl group, a 
lower acyi grwp, a mercapto group, a lower 
alkybbio group, a suifonyt g&up, a lower alkyl- 
sulfonyl group, a sulfiilyl group, a lower alkyl- 
suhinyl group, a sulfonamide group, a lower 
alkanesulfonamido group, a carb~oyl group, a 
tbiocarbamoyl group, a mono- or di-lower aklyl- 
carbamoyl group; a nitro group, a qano group, an 
amino group, a mono- or di-lower alkylamino 
group, a methylenedioxy group,,an etbylenedioxy 
group, and a knveraUcy1 group which may be 
substifuuted by a halogen atom, a hydroxyl group, 
a lower alkoxyl group, an amino group or mono- 
or di-lower &y&amino group 
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X: a single bond or a methylene group; 
R: a halogen atom, a hydtixyl group, a lower alkoxy 

group, a carboxyl group, a lower alkoxycarbonyl 
group, a lower acyl group, a mercapto group, a lower 
alkylthio group, a sulfonyl group, a l&er akylsulfonyl 
group, a sulGuy1 group, a lower alkylsufinyl group, a 
sulfonamido group, a lower alkantionamido group, 
a carbamoyl group, a thiocarbamoyl group, a mono- or 
di-lower alkylcarbamoyl group, a nitro group, a qano 
group, an amino group, a mono- or di-lower alkylamino 
group, a methylenedioxy group, au ethylextedioxy 
group or a lower alkyl group which may be substituted 
by a halogen atom, a hydroxyl group, a lower atkoxy 
group, an amino group or a mono- or di-lower alky- 
lamino group; 

1: Oor 1; 
m: 0 or an integer of 1 to 3, and 
E an integer of 1 or 2, 

7. A pharmaceutical composition which comprises a qni- 
nnclidine derivative represented by the following formula 
(1): 

5 0 

10 
0 

1.5 

a salt thereof, an N-oxide thereof, or a quaternary ammo- 
nium salt thereof, 

2. The quinuclidine derivative, a salt thereof, or a qua- 
ternary ammonium salt thereof according to cfaim 1, 
wherein R represents a halogen atom, a lower alkyi pr~up, 
a hydroxyl group, a lawer alkoxy group, a nitro group, a 
cyan0 group, an amino group or a m&o- or di-tower 
alkylamino group, and the ring A represents an aryl group 
having 6 to 14 carbon atoms, a cycloalkyl group having 3 to 
8 carbon atoms or a cycloalkenyl group having 3 to 8 carbon 
atoms, in which said ring may be substituted bjr a halogen 
atom, a lower alkyl group, a hydroxyl group, a lower alkoxyl 
group, a nitro group, a cyan0 group, an amino group or a 
mono- or di-lower alkylamino group. 

where the symbols in the formula have the folIowing mean- 
ings: 

Ring A: 
20 (1) an aryl group Wing 6 to 14 carbon atoms 

(3) a cyctoaikyl group Kaving 3 to 8 carboo atoms 
(4) a cycloakenyl group h&&g 3 to ,8 carbon atoms; 

wherein groups (1) io {S) above may be unsubsti- 
tuted or sub&t&&d by oae or more substituents 

25 

3a 

3. The quinuclidine derivative,. a salt thereof, or a ,qua- 
ternary ammonium salt thereof according to claim 2, 
wherein m is 0, and the ring A represents an aryl group, a 
cycloalkyl group or a cycloalkenyl group which may be 
substituted by a halogen atom, a lower alkyl group, a 
hydroxyl group or a lower alkoxy group. 

4. The quinuclidine derivative, a salt thereof, or a qua- 
ternary ammonium salt thereof according to claim 3, 
wherein the ring A represents a phenyl group which m&y be 
substituted by a halogen atom or a lower alkyl group, or 
cycloalkyl group. 

35 

40 or d&lower alkylamioo,group 
X: a single bond or a mefhyleae group; 
R: a halogen atom, a hydroxyl group, a Iower alkoxy 

group, a carboxyl g,roup, a lower alkoxycarbon~l 
group, a lower acyl group, a mercapto group, a lower 

45. 
alkytthio group, a sulCony4 group, a low&r a$ylsuIfonyl 
grpup, a sulfinyl group, a lower ~~lsu~~~l group, a 
sulfonamido group, a*Iower &anesulfcrpar&io group, 
a oarbamoyl group, a ttiioca$tioyl gmap, a mono- or 
di-lower alkyi&&amoyI- group, a r&o group, a cyano 

Xl group, an am& group, a mono- ?r di-lower’+cylamiuo 
group, a methyleaedioxy group, an ethylenedioxy 
@up or a lower alkyI group .whicb may be substituted 
by a halogen atom, a bydronyt group, a lower alkoxy . . . . . 

5. The quinuclidine derivative, a salt thereof, or a qua- 
ternary ammonium salt thereof according to any one of 
claims 2 to 4, wherein X represents a single bond. 

6. Aquinuclidine derivative, a salt thereof, or a quaternary 
ammonium salt thereof according to any one of claim 1, 
which is selected from the group consisting of 
3-quinuclidinyl l-phenyl-1,2,3,4-tetrahydro-2- 55 
isoquinolinecarboxylate, 3-quineclidi,nyl l-(4- 
chlorophenyl)-1,2,3,4-tetrahydro-2- 
isoquinolineearboxylate, 3-quinuclidinyl 1-(4- 
fluorophenyl)-1~~,4-tetrahydro-Z-~inolinecar~xyla~e, 60 
3-quinuclidinyl 1,2,3,4-tetrahydro-l-(4-tolyi)-2- 
isoquinolinecarboxylate, and 3-q$nuclidioyl l-cyclobexyl- 
1,2,3,4-tetrabydro-2Gsoquinoliicarboxylate. 

74 

selected &om the group comisfiog~of a habgeb 
atom, a hydroxy! group,, a lower alkoxy group, a 
carboxul group, a lower alkoxycarbonyi group, a 
lower acyl groue, a mer&pto g&p, a I&W 
alkyltbio group, a sulfonyl group, a lower aIkyI- 
sulfonyf gfotip, a suIl@yl group, ii lqwef alkyl- 
sulfmyl group, a s&fc&mido group, a lower 
alkanesuffonamido group, a carbamoyl group, a 
thiocarbamoyl group, a mono- or Slower aklyf- 
carbamoyl grtiup, a &cc gmup, a cyana group, au 
amino grdup, a mono: or d&lower alkyIamino 
group. a methylenedibxy group, an ethylencdioxy 
group and a lower alkyd gzoup Which may be 
substituted by a halogep atom, a hydroxyl group, 
a lower alkoxyl group, an amino group or mono- 

group, an ammo group or a mono- or m-tower attcy- 
lamlno group; 

1: 0 or 1; 
m: 0 or an integer of 1 80 3, and 
n: an integer ,ofi I or 2, or 
a salt thereof, an N-oxide thereof, or a quaternary ammo- 

nium salt therebf, 
and a pharmaceuticaliy acceptable carrier. 

* li * * * 


