
[Name of Document] Description [Title of Invention] QUATERNARY AMMONIUM SALT
COMPOUNDS [Technical Field]        The present invention relates to novel compounds having 132
adrenergic receptor agonist activity and muscarinic receptor antagonist activity. The present invention
also relates to pharmaceutical compositions comprising such compounds, processes and
intermediates for preparing such compounds, and methods of using such compounds to treat
pulmonary diseases. [Background Art]        Medical treatment for chronic pulmonary diseases, such as
asthma and chronic obstructive pulmonary disease (COPD), commonly involves the use of
bronchodilators. Bronchodilators in widespread use are 132 adrenergic receptor (adrenoceptor)
agonists, such as albuterol, formoterol and salmeterol, and muscarinic receptor antagonists
(anticholinergic compounds), such as ipratropium and tiotropium. These compounds are typically
administered by inhalation.        It has been known in the art that, for the purpose of treating chronic
pulmonary diseases, particularly COPD, administering a 2 adrenergic receptor agonist and a
muscarinic receptor antagonist in combination is more effective as compared to administering each
drug alone. However, since bronchodilators are used as inhalants in many cases, dosing becomes
complicated or difficult when two drugs are desired to be administered and they are respectively
dispensed in two inhalation devices to be administered. In addition, when two drugs are dispensed in
one inhalation device, the desired formulation may differ and the chemical or physical action between
the drugs may make it difficult to maintain a  stable combination of the drugs.         On the other hand,
compounds having both 132 adrenergic receptor agonist activity and muscarinic receptor antagonist
activity produce bronchodilator effects through two distinct modes of action, although they are single
molecules. Such disadvantages can be overcome by providing a drug of a single molecule having two
actions. Furthermore, since such a single molecule is easier to co-formulate with another therapeutic
agent to create a triple therapy combination, it would be beneficial to a patient being treated.
Pharmacologically, in pulmonary tissue to which the drug is administered, the two actions are based
on single molecule pharmacokinetics, so that these two actions can be synchronically exhibited.
Moreover, side effects can be reduced by selecting a structural design which confers pharmacokinetic
properties that cannot be achieved by combined use of two drugs or by a mixture of them. Such
compounds, which are single molecules having two actions, have been reported, for example, in
Patent Documents 1 to 6 and the like. However, these compounds clearly differ in structure from the
compounds disclosed in the present invention. [Prior Art Document] [Patent Document] [Patent
Document 1] International Publication No. WO/2004/007426 [Patent Document 2] International
Publication No. WO/2004/089892 [Patent Document 3] International Publication No. WO/2004/106333
[Patent Document 4] International Publication No. WO/2008/096127 [Patent Document 5] International
Publication No. WO/2007/107828 [Patent Document 6] International Publication No. WO/2009/098448
[Summary of Invention] [Problem to be Solved by the Invention] 



An object of the present invention is to provide quaternary ammonium salt compounds having both 2
adrenerg c receptor agonist activity and muscarinic receptor antagonist activity. [Means for Solving the
Problem]         As a result of diligent studies for achieving the above object, the present inventors have
found novel quaternary ammonium salt compounds having both 2 adrenergic receptor agonist activity
and muscarinic receptor antagonist activity and arrived at the present invention. That is, the present
invention is as follows.         (1) A quaternary ammonium salt compound represented by general
formula (I): [Chemical Formula 1]    ( I ) wherein R1 represents a hydrogen atom or an unsubstituted
C1-8 alkyl group; R2 rcpresents a single bond, unsubstituted C1.8 alkylene or C1-8 alkylene
substituted on carbon atoms by 1 to 2 oxygen atoms, unsubstituted C24 alkenylene, or unsubstituted
-0-CIA alkylene; 



X represents a single bond, -0-, -00NR3-, -NR3C0-, or -NR3CO-CH2-0-; where R3 represents a
hydrogen atom or an unsubstituted C14 alkyl group;         AI represents a single bond, unsubstituted
C6_10 arylene or C6_10 arylene substituted with 1 to 4 substituents selected from the group
consisting of halogen atom, hydroxyl group, cyano group, nitro group, carboxyl group, trifluoromethyl
group, unsubstituted C46 alkyl group, unstibstituted C3..8 cyclbalkyl group, unsubstituted C1_6 alkoxy
group, unsubstitutcd C3_8 cycloalkyloxy group, mereapto group, unsubstituted C1_6 alkylthio group,
unsubstituted C34 cycloalkylthio group, amino group, unsubstituted mono(Ci _6 alkyl)am no group and
unsubstituted di(Ci _6 alkyl)amino group, unsubstituted 5- to 10-membered heteroaryiene or 5- to
10-membered heteroarylene substituted with 1 to 4 substituents selected from the group consisting of
halogen atom, hydroxyl group, cyano group, nitro group, carboxyl group, trifluorornethyl group,
unsubstituted C14 alkyl grow?, unsubstituted C3_8 Cycloalkyl group, unsubstituted C1-6 alkoxy,
group, unsubstituted C3_8 cycloalkyloxy group, mercapto group, unsubstituted C1_6 alkylthio group,
unsubstituted C3_8 cycloalkylthio group, amino group, unsubstituted mono(C46 alkyl)amino group and
unsubstituted di(C46 alkyl)ammo group, unsubstituted C14 alkylene-substituted or unsubstituted
C6-10 arylene where the substituents of the C610 arylene are 1 to 3 substituents selected from the
group consisting of halogen atom, hydroxyl group, cyano group, nitro group, carboxyl group, tr
fluoromethyl group, unsubstituted C1_6 alkyl group, unsubstituted C3_8 cycloalkyl group,
unsubstituted C1-6 alkoxy group, unsubstituted C3_8  cycloalkyloxy group, mercapto group,
unsubstituted Ci _6 alkylth o group, unsubstituted C3_8 cycloalkylthio group, amino group, unsubst
tuted mono(Ci_b alkyflamino group and unsubstituted di(C1 _6 alkyl)amino group, unsubstituted Ci
alkylene-substituted or unsubstituted 5- to 10-membered heteroarylene where the substituents of the
5- to 10-membered heteroarylene are 1 to 3 substituents selected from the group consisting of
halogen atom, hydroxyl group, cyano group, nitro group, carboxyl group, trifluoro methyl group,
unsubstituted C1_6 alkyl group, unsubstituted C3_8 cycloalkyl group, unsubstituteid C16 alkoxy group,
unsnbstituted C3_8 cycloalkyloxy group; mercapto group, unsubstituted C16 alkylthio group,
unsubstituted C3_8 cycloalkylthio group, amino group, unsubstituted mono(C1,6 alkyl)amino group
and unsubstituted di(C1,6 alkyl)amino group, or unsubstituted C3_8 cycloalkylene or C3_8
cycloalkylene substituted with 1 to 3 substituents selected from the group consisting of halogen and
unsubstituted CI _6 alkyl group; R4 represents unsubstituted C1_10 alkylene;         Rs and R9 each
independently represent a halogen atom, a cyano group, an unsubstituted C16 alkyl group, a nitro
group, -NR1R11 where R19 and R11 each independently represent a hydrogen atom or an
unsubstituted C1_6 alkyl group, an unsubstituted C16 alkoxy group, a carboxyl group, an
unsubstauted alkoxycarbonyl group, a hydroxyl group, a trifluoromethyl group, a mercapto group, or an
unsubstituted C6 alkylthio group; a and b each independently represent an integer of 0 to 3; Y
represents a group represented by formula (II): [Chemical Formula 2];          Q represents formula OW:
[Chemical Formula 31    



(III) wherein        R6 and R7 each independently represent an unsubstituted C 1 _6 alkyl group or a
C1_6: alkyl group substituted with I to 4 substituents selected from the group consisting of halogen
atom, hydroxyl group and unsubstituted C1_6 alkoxy group, or an unsubstituted C8_10 phenoxyalkyl
group or a C8_10 phenoxyalkyl group substituted with 1 to 4 substituents selected from the group
consisting of halogen atom, hydroxyl group, unsubstituted C1_6 alkyl group and unsubstituted C _6
alknxy group; R5 represents an unsubstituted C 1 _6 alkyl group or a C1_6 alkyl group  substituted
with 1 to 4 substituents selected from the group consisting of halogen atom, hydroxyl group and
unsubstituted C1,6 alkoxy group; or any two of R5, R6 and R7 may be bound to form a ring; n
represents an integer of 0 to 2; and m represents an integer of 0 to 3; lAr represents a negative ion; or
a pharmaceutically acceptable salt thereof        (2) The quaternary ammonium salt compound Or
pharmaceutically acceptable salt thereof according to (1), wherein R2, X, and Al are any of the
following (i) to (iv):         (i) R2 represents a single bond, Ci alkylene substituted on a carbon atom by
an oxygen atom, unsubst tuted Clis alkylene, or unsubstituted -0-C) A alkylene; X represents -0-; A1
represents a single bond or unsubstituted phenyiene.         (ii) R2 represents unsubstituted C,4
alkylene, unsubstituted C2-4 ain,ny ene, or unsubs utedalkylene; X represents -CONR3-; represents a
single bond, unsubstituted phenylene, unsubst ituted -1-4 alkylene-unsubstituted phenylene, or
unsubstituted C6.5 cycloalkylene. 



(iii) R2 represents unsubstituted C,4 alkylene; X represents -NR3C0- or -NR3CO-CH2-0-; A1
represents unsubstituted phenylene.         (iv) R2, X, and A1 represent a single bond.         (3) The
quaternary ammonium salt compound or pharmaceutically acceptable salt thereof according to (1),
wherein R2, X, Al, and R4 are any of the following (v) to (xviii): (v) R2 represents a single bond; X
represents -0-; A' represents a single 7  bond; R4 represents unsubstituted CI-10 alkylene.         (vi) R2
represents unsubstituted Cl_g alkylene or Calkylene substituted on a carbon atom by an oxygen atom;
X represents -0-; Al represents a single bond; R4 represents unsubstituted CI10 aikylene.         (vii) R2
represents unsubstituted CA8 alkylene; X represents -0-; Al represents unsubstituted phenylene-; R4
represents unsubstituted C1.4 alkylene.         (viii) R2 represents -0-unsubstituted ClA alkylene; X
represents -0-; A' represents unsubstituted phenylene; R4 represents unsubstituted CIA alkvlenc.
(ix) R2 represents unsubstituted C14 alkylene; X represents -CONR3-; Al represents a single bond; R4
represents unsubstituted C1_8 alkylene.         (x) R2 represents unsubstituted C14 alkylene; X
represents -00NR3-; Al represents unsubstituted CA4 alkylene-unsubstituted phenylene; 124
represents unsubstituted Ci4 alkylcne.         (xi) R2 represents unsubstituted CIA alkylene; X
represents -CONR3-; represents unsubstituted C6_8 cycloalkyiene; R4 represents unsubstituted C14
alkylene.         (xii) R2 represents unsubstituted Ci_4 alkylene; X represents -CONR3-; A' represents
unsubstituted phenylene; R4 represents unsubstituted C14 alkylenc. 



(xiii) R2 represents unsubstituted -0-C14 alkylene; X represents -CONR3-; Al represents unsubstituted
phenylene; R4 represents unsubstituted C14 alkylene.         (xiv) R2 represents unsubstituted C2.4
alkenylenc; X represents -CONR3-; A' represents unsubstituted phenylene; R4 represents
unsubstituted C14 alkylene.         (xv) R2 represents unsubstituted C24 alkenylene; X represents
-CONR3-; Al represents unsubstituted CIA alkylene-unsubstituted phenylene; R4 represents
unsubstituted CIA alkylene.         (xvi) R2 represents unsubstituted CIA alkylene; X represents
-NR3C0-; Al represents unsubstituted phenylene; R4 represents unsubstituted CIA alkylene.         (xvii)
R2 represents unsubstituted C1-4 alkylene; X represents -NR3CO-CH2-0-; Al represents
unsubstituted phenylene; R4 represents unsubstituted C1.4 alkylene.         (xviii) R2 represents a
single bond; X represents a single bond; A' represents a single bond; R4 represents unsubstioned
Cl_s alkylene.         (4) The quaternary ammoniurn salt compound or pharmaceutically acceptable salt
thereof according to (1 ), wherein          R2 is unsubstituted C1_6 alkylene or C1_6 alkylene
substituted on a carbon atom by an oxygen atom, or unsubstituted -0-C1A alkylene; X is -COW- or
-NR3CO-CH2-0-;         Al is unsubstituted C6_10 arylene or 5- to 10-membered heteroarylene, or C6 0
arylene or 5- to 10-membered heteroaryiene substituted with 1 to 3 substituents selected from the
group consisting of halogen atom, hydroxyl group, unsubstituted CIA alkyl group, unsunst ituted Ci_4
alkoxy group and trifluoromethyl group; and R4 is unsubstituted C1.6 alkylene.         (5) The quaternary
ammonium salt compound or pharmaceutically acceptable salt thereof according to (1), wherein R2 is
unsubstituted C1-6 alkylene; 



X is -CONR3-; Al is unsubstituted phenylene or naphthylene, or phenylene or  naphthylene substituted
with 1 to 4 subst tuents selected from the group consisting of halogen atom, hydroxyl group,
unsubstituted C14 alkyl group, unsubstituted alkoxy group and trihalomethyl group; and le is
unsubstituted C16 alkylene.         (6) The quaternary ammonium salt compound or pharmaceutically
acceptable salt thereof according to (1), wherein R2 is unsubstituted C16 alkylene; X is -CONH-;     AI
is unsubstituted phenylene or phenylene substituted with 1 to 2 subst tuents selected from the group
consisting of halogen and methoxy group; and 114 is substituted or unsubstituted Ci6 alkylene.
(7) The quaternary ammonium salt compound or pharmaceutically acceptable salt thereof according to
any one of (1) to (6), wherein R' represents a hydrogen atom and a represents an integer of O.
(8) The quaternary ammonium salt compound or pharmaceutically acceptable salt thereof according to
(7), wherein Q is a group represented by [Chemical Formula 4]  wherein  R6 and R7 each
independently represent a methyl group or a phenoxyethyl 



group, n represents an integer of 1, and m represents an integer of 0        (9) The quaternary
ammonium salt compound or pharmaceutically acceptable salt thereof according to (7), wherein Q is a
group represented by [Chemical Formula 5]    wherein R6 and R7 represent a methyl group.         (10)
The quaternary ammonium salt compound or pharmaceutically acceptable salt thereof according to
any one of (1) to (9), wherein Y is [Chemical Formula 6].          (11) A medicinal composition
comprising a compound or a pharmaceutically acceptable salt thereof according to any one of (1) to
(10) and a pharmaceutically acceptable carrier.         (12) A medicinal composition haying 132
adrenergic receptor agonist  activity and muscarinic receptor antagonist activity, comprising a
compound or a pharmaceutically acceptable salt thereof according to any one of (1) to (10) as an
active ingredient. 



(13) A preventive or therapeutic agent for a pulmonary disease comprising a compound or a
pharmaceutically acceptable salt thereof according to any one of (I) to (10) as an active ingredient.
(14) The preventive or therapeutic agent comprising a compound or a pharmaceutically acceptable
salt thereof as an active ingredient according to (13), wherein the pulmonary disease is chronic
obstructive pulmonary disease or asthma. [Effect of the Invention]         The compound represented by
formula (1) of the present invention or a pharmaceutically acceptable salt thereof has superior 132
adrenergic receptor agonist activity and muscarinic receptor antagonist activity, and thus is useful as a
preventive or therapeutic agent for inflammatory diseases such as chronic obstructive pulmonary
disease (COPD) or asthma. The compound of the present invention has a quaternary ammonium
structure located at the terminal portion of the molecule and thereby has large bronchodilator effects.
Furthermore, it is superior in duration of action, produces a reduced level of side effects such as saliva
suppression, and is possible to also have stability and ease of manufacture. [Description of
Embodiments] Hereinafter, the present invention will be described in detail.         Each group
consisting of the compound represented by general formula (I) of the present invention is defined as
follows. The writing order in each group 12  indicates the order of the bonds in formula (I).For example,
the "C1.4 alkylene-substituted or unsubstituted arylene" of Al represents a group whose "Ci.4 alkylene"
on the left end is linked to X, whose "substituted or unsubstituted arylene" on the right end is linked to
fe, wherein the "CIA alkylene" and the "substituted or unsubstituted arylene" are linked. The number
situated to the right of carbon atom indicates the number of carbon atoms. For example, "C1.6"
represents having "1 to 6 carbon atoms."         The "C1_8 alkyl group" in RI means a linear or
branched carbon chain having 1 to 8 carbon atoms. It represents, for example, a methyl group, an
ethyl group, a propyl group, an isopropyl group, a butyl group, an isobutyl group, a tert-butyl group, a
pentyl group, a neopentyl group, an isopentyl group, a 1,2-dimethylpropyl group, a hexyl group, an
isohexyl group, a 1,1-dimethylbutyi group, a 2,2-dimethylbutyl group, a 1-ethylbutyl group, a
2-ethylbutyl group, an isoheptyl group, an octyl group, an isooctyl group, and the like; among which
preferred is one having 1 to 4 carbon atoms, particularly a methyl group or an ethyl group. Preferably,
Rl is hydrogen.         The "CIA alkylene" in R2 means a linear or branched carbon chain haying 1 to 8
carbon atoms. Specifically, it represents methylene, ethylene, propylene, isopropylene, butylene,
isobutylene, tert-butylene, pentylene, neopentylene, isopentylene, 1,2-dimethylpropylene, hexylene,
isohexylene, 1,1-dimethylbutylene, 2,2-dimethylbutylene, octylene, nonylene, and the like, among
which preferred is onc having 1 to 6 carbon atoms; more preferred is one having 2 to 5 carbon atoms,
particularly ethylene, propylene, or butylene. The C1_8 alkylene in R2 may be  substituted on carbon
atoms with 1 to 2 oxygen atoms at any chemically feasible position. Being substituted on a carbon
atom with an oxygen atom means that an oxo group is bound to the carbon atom (-C(=0)-). 



- 2         The "C24 alkenyiener n It means a carbon chain with an unsaturated double bond.
Specifically, it refers to vinylene, propenylene, butenylene, 2-methyl-1-propenylenc, and the like.
Vinylene or propenylene is preferred.         The "CIA alkylene" in "-O-C1 alkylene" of R2 means a linear
or branched carbon chain having I. to 4 carbon atoms. Specifically, it represents methylene, ethylene,
propylene, isopropylene, butylene, and the like Preferred "-O-CIA alkylene" is -0-ethylene,
-0-propylene, or -0-butylene.         Preferably, R2 is unsubstituted C1-6 alkylene, particularly ethylene,
propylene, or butylene. The "CO" in the groups of X represents a carbonyl group.         The "C1_8 alkyl
group" in R3 of X means a linear or branched carbon chain having 1 to 8 carbon atoms. Specifically, it
represents a methyl group, an ethyl group, a prop-y-I group, an isopropyl group, a butyl group, an
isobutyl group, a tert-butyl group, a pentyl group, a neopentyl group, an isopentyl group, a
1,2-dimethylpropyl group, a hexyl group, an isohexyl group, a 1,1-dimethylbutyl group, a
2,2-dimethylbutyl group, a 1-ethylbutyl group, a 2-ethylbutyl group, an isoheptyl group, an octyl group,
an isooctyl group, and the like, among which preferred is one having 1 to 4 carbon atoms, particularly
a methyl group or an ethyl group. Preferably, X is -0- or -CONR3-, particularly -0-or -CONH-. The
"C6_10 arylene" in A1 means a C6.10 aromatic hydrocarbon ring.  Specifically, it represents
hydrocarbon ring arylene such as phenylene and naphtylene. Phenylene or naphtylene is preferred.
The "5- to 10-membered heteroarylene" in AI means a 5- to 10-membered aromatic heterocyclic ring
haying 1 to 4 heteroatoms selected from sulfur atoms, nitrogen atoms, and oxygen atoms. Specifically,
it represents pyridylene, thienylene, thiazolylene, benzothiazolylene, benzothiophenylene, and the like.
Thienylene or pyridylene is preferred.         The "CIA alkylene" in "CIA alkylene-substitutedor
unsubstituted C6_10 arylene" of A' means a linear or branched carbon chain haying 1 to 4 carbon
atoms. Specifically, it represents methylene, ethylene, propylene, isopropylene, butylene, and the like,
among which methylene or ethylene is preferred. The "C6_10 arylene" means a C6_10 aromatic
hydrocarbon ring. Specific examples include phenylene, naphtylene, and the like. Phenylene is
preferred.         The "CIA alkylene" in "C14 alkylene-substituted or unsubstituted 5- to 10-membered
heteroarylene" of A' means a linear or branched carbon chain 'laving 1 to 4 carbon atoms. Specifically,
it represents methylene, ethylene, propylene, isopropylene, butylene, and the like, among which
methylene or ethylene is preferred The "5- to 10-membered heteroarylene" means a 5- to
10-membered aromatic heterocyclic ring haying I to 3 heteroatoms selected from sulfur atoms,
nitrogen atoms, and oxygen atoms. Specifically, it represents pyridylene, thienylene, thiazolylene,
benzoth azolylene, benzothiophenylene, and the like. Thienylene is preferred;         The substituents of
the "arylene" or "heteroarylene" in AI include halogen atom, hydroxyl group, cyano group, nitro group,
carboxyl group, trifluoromethyl 15 



group, C1,6 alkyl group, C3.8 cycloalkyl group, C1,8 alkoxy group, C3_8 cycloalkyloxy group,
mercapto group, C1_6 alkylthio group, C3_8 cycloalkylthio group, amino group, mono(Ci alkyl)amino
group, di(Ci_8 alkyfiam no group, and the like. Halogen atom, C alkyl group, C1_6 alkoxy group, or
trifluoromethyl group are preferred.         The "C3.8 CyClOalkylerle" of Ai includes cyclopropylene,
cyclobutylene, cyclopentylene, cyclohexylene, and the like. Specifically, cyclohexylene is preferred.
The substituents of the "C3,8 cycloalkylene" in A include halogen, C1_6 alkyl group. Methyl group is
preferred.         The "halogen atom" mentioned as a substituent of the "arylene," "heteroarylene" or
"C3,8 cycloalkylene" in Al means a fluorine atom, a chlorine atom, a bromine atom, and an iodine
atom. A fluorine atom, a chlorine atom, or a bromine atom is preferred.         The "Ci_6 alkyl group
mentioned as a substituent of the "qrylene," "heteroarylene" or "C34 cycloalkylene" in Al means a
linear or branched carbon chain having 1 to 6 carbon atoms. Specifically, it represents a methyl group,
an ethyl group, a propyl group, an isopropyl group, a butyl group, an isobutyl group, a tert-butyl group,
a pentyl group, a neopentyl group, an isopentyl group, a 1,2-dimethylpropyl group, a hexyl group, an
sohexyl group, a 1,1-dimethylbutyl group, a 2,2-dimethylbutyl group, a 1-ethylbutyl group, a
2-ethylbutyl group, a hexyl group, and the like. A methyl group or an ethyl group is preferred.         The
"C3_8 cycloalkyl group" mentioned as a substituent of the "arylene" or "heteroarylene" in A' specifically
means a cyclic alkyl group such as cyclopropyl,  cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and
cyclooctyl. A cyclopropyl group, a cyclopentyl group, or a cyclohexyl group is preferred.         The "Cji6
alkoxy group" mentioned as a substi uent of the "arylene" or "heteroarylene" in Al means a linear or
branched C,6 alkoxy group such as a methoxy group, an ethoxy group, an n-propoxy group, an
n-butoxy group, an isopropoxy group, an isobutoxy group, a sec-butoxy group, a tert-butoxy group, a
1-ethylpropoxy group, and a 2-propylbutoxy group. A methoxy group, an ethoxy group or an
isopropoxy group is preferred.         The "C3i8 cycloalkyloxy group" mentioned as a substituent of the
"arylene" or ''heteroarylene" in Al means a group consisting of a C3_8 cycloalkyl group as described
above and an oxy group. Its preferred specific examples include a cyclopropyloxy group, a
cyclopentyloxy group, a cyelohexyloxy group, and the like.         The "C1_6 alkylthio group" mentioned
as a substituent of the "arylene" or "heteroarylene in A' means a group consisting of a C1_6 alkyl
group as described above and a thio group. Its preferred specific examples include a methylthio group,
an ethylthio group, and the like.         The "Ciis cyclo-alkylthio group" mentioned as a substituent of the
"aryiene" or "heteroarylene" in A' means a group consisting of a C3_8 cycloalkyl group as described
above and a thio group. Its preferred specific examples include a cyclopropylthio group and the like.
The "riamm(C1,6 alkyDamino group" mentioned as a suhstituent of the "arylene" or "heteroarylene" in
Al means a C1_6 alkyl group-substituted amino group. Its preferred specific examples include a
methylamino group and the like. 17 



The "di(Ci_6 alkyl)amino group" mentioned as a substituent of the "arylene" or "heteroarylene" in Al
means an amino group disubst tuted with the same or different CI alkyl groups. Its preferred specific
examples include a dimethylamino group and the like.         Preferably, A1 is unsubstituted phenylene
or phenytene substituted with 1 to 3 substituents selected from the group consisting of halogen,
hydroxyl group, C14 alkyl group, C1.4 alkoxy group, and trifluoromethyl group. More preferably, A1 is
unsubstituted phenylene or phenylene substituted with 1 to 2 substituents selected from the group
consisting of halogen atom and naethoxy group         The "C140 alkylene" in R4 means a linear or
branched carbon chain having 1 to 10 carbon atoms. Specifically, it represents methylene, ethylene,
propylene, butylene, isopropylene, pentylene, isobutylene, hexylene, tert-butylene,
1,1-dimethylethylene, hexylene, isohexylene, 1, 1-dimethylpropylene, 2,2-dimethylbutylene,
1-ethylbutylene, 2-ethylbutylene, isoheptylene, octylene, isooctylenc, nonylene, and the like, among
which preferred is one having I to 5 carbon atoms, particularly methylene, ethylene, propylene, or 1,1
-dimethylethylene.         The "halogen atom" in R8 and R9 means a fluorine atom, a chlorine atom, a
bromine atom, an iodine atom, and the like. Its preferred specific examples include a fluorine atom, a
chlorine atom, a bromine atom, and an iodine atom.         The "CI,6 alkyl group" in R8 and R9 means a
linear or branched carbon chain having 1 to 6 carbon atomsSpecifically, it represents a methyl group,
an ethyl group, a propyl group, an isopropyl group, a butyl group, an isobutyl group, a tert-butyl group,
a pentyl group, a neopentyl group, an isopentyl group, a  1,2-dimethylpropyl group, a hexyl group, an
isoltexyl group, a 1,1-dimethylbutyl group, a 2,2-dimethylbutyl group, a 1-exylbutyl group, a
2-ethylbutyl group, and the like, among which preferred is one haying 1 to 4 carbon atoms, particularly
a methyl group or an ethyl group.         The "C1.6 alkyl group" in "Rm, R11" of R8 and R9 means a
linear or branched carbon chain having 1 to 6 carbon atoms. For example, it represents a methyl
group, an ethyl group, a propyl group, an isopropyl group, a butyl group, an isobutyl group, a tert-butyl
group, a pentyl group, a neopentyl group, an isopentyl group, a 1,2-chmethylpropyl group, a hexyl
group, an isohexyl group, a 1,1-dimethylbutyl group, a 2,2-dimethylbutyl group, a 1-exylbutyl group, a
2-ethylbutyl group, and the like, among which preferred is one haying 1 to 4 carbon atoms, particularly
a methyl group.         The "C1.6 alkoxy group" in R8 and R9 means an alkoxy group having 1 to 6
carbon atoms. Specifically, it represents a methoxy group, an ethoxy group, a propoxy group, an
isopropoxy group, a butoxy group, an isobutoxy group, a sec-butoxy group, a tert-butoxy group, a
pentyloxy group, a ncopcntyloxy group, a tert-pentyloxy group, a 2-methylbutoxy group, a hexyloxy
group, an sohexyloxy group, and the like, among which preferred is one having 1 to 4 carbon atoms;
most preferred is a methoxy group or an ethoxy group.         The "C14, alkoxycarbonyl group" in R8
and R9 specifically represents a methoxycarbonyl group, an ethoxycarbonyl group, a propoxycarbonyl
group, an icopropoxycarbonyl group, a butoxycarbonyl group, an isobutoxycarbonyl group, a
sec-butoxycarbonyl group, a tert-butoxycarbonyl group, a pentyloxycarbonyl group, an
isopentyloxycarbonyl group, a neopentyloxycarbonyl group, a 111  hexyloxycarbonyl group, and the
like.A methoxycarbonyl group, an 



ethoxycarbonyl group, or an isopropoxycarbonyl group is preferred.A methoxycarbonyl group is more
preferred.         The "C16 alkylthio group" in R8 and R9 means an alkylthio group having 1 to 6 carbon
atoms. Specifically, it represents a methylthio group, an ethylthio group, a propylthio group, an
isopropylthio group, a butylthio group, an isobutylthio group, a sec-butylthio group, a tert-butylthio
group, a pentylthio group, a neopentylthio group, tert-pentylthio group, a 2-methylbutylthio group, a
hexylthio group, an isohexylthio group, and the like, among which preferred is one having 1 to 4
carbon atoms; most preferred is a methylthio group or an ethylthio group. Preferably, R8 and R9 are
each independently a halogen atom or a hydroxyl group.         a and b each independently represent
an integer of 0 to 3. Preferably, a and h are each 0 or 1. When a or b is 0, it represents the absence of
the substituent corresponding to R8 or R9. Preferably, Y is [Chemical Formula 7]. NH The "C1,6 alkyl
group" in R6 and R7 of Q means a linear or branched  carbon chain having 1 to 6 carbon atoms.
Specifically, it represents a methyl group, an ethyl group, a propyl group, an isopropyl group, a butyl
group, an isobutyl group, a tert-butyl group, a pentyl group, a neopentyl group, an isopentyl group, a
1,2-dimethylpropyl group, a hexyl group, a 1 I-dimethylbutyl group, a 2,2-dimethylbutyl group, or the
like, among which preferred is one haying 1 to 4 carbon atoms, particularly a methyl group or an ethyl
group.        The "C8,10 phenoxyalkyl group" in R6 and R7 means a group consisting of a phcrioxy
group and a C2_4 alkyl group. Specifically, it represents a phenoxyethyl group, a phenoxypropyl
group, a phenoxybutyl group, or the like, among which a phenoxyethyl group or a phenoxypropyl
group is particularly preferred.        The "halogen atom" mentioned as a substituent of the "C1_6 alkyl
group" or "C8_10 phenoxyalkyl group" in R6 and R7 means a fluorine atom, a chlorine atom, a
bromine atom, an iodine atom, and the like. A fluorine atom, a chlorine atom, or a bromine atom is
preferred.        The "C1_6 alkyl group" mentioned as a substituent of the "Cs-lo phenoxyalkyl group" in
R6 and R7 means a linear or branched carbon chain haying I to 6 carbon atoms. Specifically, it
represents a methyl group, an ethyl group, a propyl group, an isopropyl group, a butyl group, an
isobutyl group, a tert-butyl group, a pentyl group, a neopentyl group, an isopentyl group, a
1,2-dimethylpropyl group, a hexyl group, an isohexyl group, a 1,1-dimethylbutyl group, a
2,2-dimethylbutyl group, a 1-exylbutyl group, a 2-ethylbutyl group, a hexyl group, or the like. A methyl
group or an ethyl group is preferred. 



The "C1,6 alkoxy group" mentioned as a substituent of the "C1_6 alkyl 21  group" or "C8_10
phenoxyalkyl group" in R6 and R7 means a linear or branched C1_6 alkoxy group such as a methoxy
group, an ethoxy group, an n-propoxy group, an n-butoxy group, an isopropoxy group, an isobutoxy
group, a sec-butoxy group, a tert-butoxy group, a 1-ethylpropoxy group, and a 2-propylbutoxy group.
methoxy group is preferred.         The suhstituents of the "CI alkyl group" in R6 and R7 include a
halogen atom or hydroxyl group. A halogen atom is preferred.         The "C1-6 alkyl group" in R5
means a linear or branched carbon chain having 1 to 6 carbon atoms. For example, it represents a
methyl group, an ethyl group, a propyl group, an isopropyl group, a butyl group, an isobutyl group, a
tert-butyl group, a pentyl group, a neopentyl group, an isopentyl group, a 1,2-dimethylpropyl group, a
hexyl group, a 1,1-dimethylbutyl group, a 2,2-dimethylbutyl group, or the like, among which preferred is
one haying 1 to 4 carbon atoms, particularly a methyl group or an ethyl group.         "Any two of R5, R6
and R7 may be bound to form a ring" means, for example, that R6 and R7 are bound to form butylene,
pentylene, or hexylene. Pentylene or hexylene is preferred. Or, it means, for example, that R5 is
bound to R6 or R7 to form, together with the original hetero ring, an azabicyclo ring or an azatricyclo
ring. An example of such an azabicyclo ring is a quinuclidine ring.         Preferably, R6 and R7 are
each independently a methyl group or a C2 phenoxyalkyl group. n represents an integer of 0 to 2, and
1 is preferred.         m represents an integer of 0 to 3, and 0 is preferred. When m is 0, it represents the
absence of the substituent corresponding to R5.  When Q is [Chemical Formula 8], R6R7 



\ / N+ (R6),- it is particularly preferred that R6 and R7 each independently represent a methyl group, n
represents an integer of 1, and in represents an integer of O. Furthermore, when Q is [Chemical
Formula 9],  it is particularly preferred that R6 and R7 each independently represent a methyl group.
Specific examples of the negative ion represented as "W' include a fluorine ion, a chlorine ion, a
bromine ion, an iodine ion, a sulfate ion, a phosphate ion, a nitrate ion, a carbonate ion, an acetate ion,
a lactate ion, a tartrate ion, a benzoate ion, a citrate ion, a trifluoroacetate ion, a methanesulfonate ion,
an ethanesulfonate ion, a methylsulfate ion, a benzenesulfonate ion, a 23
p-toluenesulfonateion,aniseth nateion,anadipateion,an ,
ethane-1,2-disulfonateion,a1,5-naphthalenedisulfonateiona naphthalene-2-sulfonate ion, a malate ion,
a maleate ion, a malonate ion, a fumarate ion, a succinate ion, a 1 -hydroxy-2-naphtho ate ion, a
phthalate ion, a sorbate ion, an oleate ion, a glucuronate ion, and the like, among which preferred is a
fluorine ion, a chlorine ion, a bromine ion, an iodine ion, a sulfate ion, a lactate ion, a tartrate ion, a
benzoate ion, a citrate ion, a methanesulfonate ion, a benzenesulfonate ion, a p-tolueneculfrmate ion,
an adipate ion, an ethane- 1,2-disulfonateion,a1,5-naphthalenedisulfonateinn, 



naphthalene-2-sulfonate ion, a malate ion, a maleate ion, a malonate ion, a fumarate ion, a succ nate
ion, a 1-hydroxy-2-naphthoate ion, or a glucuronate ion.         In the quaternary ammonium salt
compounds represented by formula (I), those composed of combinations of groups defined to have the
above-mentioned options and the preferred groups and those composed of combinations of preferred
groups are also preferred compounds.         Further, the following compounds are also more preferred
quaternary ammonium salt compounds: 4-( H5-(2- {IA4
;142R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yeet hyl] amino }
methyl)phenyl]carbamoy4 ethyl)-2-phenylphenyl]carbamoyl oxy)- 1, 1 - dimethylp peridin-1 um,
4-(1[5-(2-1[3-chloro-4-(1(2R)-2-hydro,xy-2-(8-hydroxy-2-oxo-12-dihydroquinoli n-5- yeethytjamino
methyl)phenyllcarbamoyl}ethyl)-2-phenylphenylicarbamoyl}oxy)  - 1,! -dimethylpiperid n-1-ium, 4-(
[542- { [2-ehloro-4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- 1 ,2-dihydroquinoli n-5- yl)ethyl]am no
Imethyl)phenyl[carbamoyl} ethyl)-2-phenylphenyl]carbamoyl oxy) - I ,1-dimethylpiperidin-l-ium,
4-({[5-(2- [3-bromo-4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n-5- ypethylla no
Imethyl)phenyl]carbamo yll- ethyl)-2-phenylphenyl]earbarnoylf oxy) 1,1-dimethylpiperidin-1-ium,
4-({15-(2- {[2-bromo-4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n- 5-yl)ethyl]amino
}methyl)phenyl]earbamoylf ethy1)-2-phenylpheny1icarbamo yl ox y)- 1 ,1-d imethylpiperid in-1 - ium, 



44Th542-1[44 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yDet 113/11 amino
Imethyl)-3-methylphenyi]carbamoyllethyl)-2-phenylphenyl]earbamoylioxy )- , -d imethylp iperidin- 1-
ium, 4-({[5-( {[4-({1(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2=dihydroquinolin-5-yflet hyl] amino
Imethyl)-2-niethylphenyl]earbamoyll ethyl)-2-phenylphenyllearbamo ylf oxy )-
1,1-dimethylpiperidin-1-ium, 4-(145-(2-
{[4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dih-ydroquinolin-5-yeet hyl] amino Imethyl)- 3
-methoxyphenyl]earbamoyl} ethyl)-2-phenylphenyl]earbamo yllo  xy)- 1, 1-dimethylp iperidin- 1 -ium,
4-({[5-(2- {[4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- 1,2-dihydroquine lin- 5- y)et hyl] amino
Imethyl)-2-methoxyphenylicarbamoyll ethyl)-2-phenylphenyikarbamoyllo xy)- 1,1-d methylpiperidin- 1 -
um, 4-( {[5-(2- 1[3-fluoro-44 {R2R)-2-hydroxy-2-(8-hydroxy-2-oxo- 1 -dihydro quino lin-5- ypethyllamino
Imethyl)phenyl; earbamoyll ethy1)-2-phenylphenyllearbamoyll oxy) - 1,1-dimethylpiperidin- 1 -iutn,
f[5-(2- {[2-fluoro-4-({R2R)-2-hydroxy-2-(8-hydroxy-2-oxe-1,2-dihydroquinoli n-5- ypethyllamino
}methyl)phenyl]carbamoyllethyl)-2-phenylphenyl]earbamoylf oxy) - 1,1-dimethy1piperidin-1-ium,
4-(1[5-(2- {[2-fluore-4-( {R2R)-2-hydroxy-2-(8- hydroxy-2-oxo-1,2-dihydroquinoli n-5- yl)ethyl] amino
methyl)-5-met hfix yphen ylii earbamo yl{ et hyl)-2-p henylphenyl] earbamo
ylloxy)-1,1-dimethylpiperidin- I -ium, 



4-({[5-(2- {[2-chloro-4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n-5- yl)ethylil ammo {
methyl)-5-methoxyphenyflearbamo yl ethyl)-2-phenylphenyl] earbamo yll oxy)- 1,1 -dimethylpiperidin- I
- iurn, 4-( {[5-(2-{[2-bromo-4-({{(2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2-dihydroquinoli n-5- ypethyllamino
methyl)-5-methoxyphenyllearbamoyl{ ethyl)-2-phenylphenyll earbame, yl o xy)- 1, 1-dimethylp iperidin-
1-ium, 4-( {[5-(2- 1[2,5-difluoro-44 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydro quinol
n-5-ypethyljam no methyl)phenyl]earbamo yl) ethyl)-2-phenylphenyl]  carbamoyl[oxy)-1,
1-dimethylpiperidin- 1 -ium, 4-({[5-(2- {{6-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yflet hyl] amino
{methyl)naphthalen-2-yl]carbamoyi{ethyl)-2-phenylphenyl]carbamoyll oxy) - 1,1
-dimethylpiperidin-l-ium, 441[542- {[2-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- 1,2-dihydroquino5-ypet
hyl] a } methyl)-1-benzothiophen-5-y11earbamoyll ethyl)-2-phenylphenyl]carbamo
oxy)-1,1-dimethylpiperidin-1-ium, 4-( {[5-(2- {[5-( {[(2R)-2-hydroxy-2-(8-hydro xy-2-oxo-
1,2-dihydroquino lin-5- yflet hyl] amino
{methyl)-2-methoxyphenyfjcarhamoyilethyl)-2-phenylphenyijcarbamo yl o xy)- 1,1 -di methylpiperidin-
1-ium, 4-({[5-(2-114-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- 1 ,2-dihydrocntino lin-5-yflet hy 11 amino
}inethyl)pheny1](methypearbamoy11- ethyl)-2-phenylphenylicarbamoyl oxy) -
1,1-dimethylpiperidin-1-ium, 



4-( {[5-(2- { [5-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquino lin-5- ypet by!] amino
fmethyl)thiophen-2-yl]earbamoyllethyl)-2-phenylphenyl]carbamoyll o"y 1,1 -dimethylpiperidin- I -ium,
4-( {[5-(2- 1[54 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- 1.2-dihydroquino lin-5- yflet hyl] amino {
methyppyridin-2-y!]carbamoyllethyl)-2-phenylphenylicarbamoylloxy)-  1, 1-dimethylpipendin- 1 -ium, 4-(
11543- {[4-( {[(2R)-2- hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroqu nolin-5-yl)et amino
methyl)phenyt]carba oyl} propy1)-2-phenylphenyij carbamoyll oxy)- 1,1 - chmethylpiperidin- 1 -ium, 4-(
1[543- {[3-chloro-4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-e,xo-1,2-dihydroqumoli n-5- ypethyll amino
Imethyl)pheny17, carbamoyllpropy1)-2-phenylphenyi] earbamo yll ox y)- 1,1-dimethy1piperid in-1 -Mm,
4-({[5-(3- [2-ehloro-4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n-5- yeethyl] amino
Imethyl)p henyl] earbamoyll propy1)-2-phenylphenyl] earbamoox y)- 1,1 -dimethylpiperidin- 1-Mm, 4-(
{[5-(3-1[3-bromo-44 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n-5- -yDethyl]arnino
methyl)phenyflearbamoylf propy1)-2-phenylphenyl] carbamo yl ox y)- 1,1 -dimethylp iperidin- I -ium, 



4-( {[5-(3- f[2-bromo-44 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n-5- ypethyli amino }
methyl)phenyflearbamoyll propy1)-2-phenylphenyl]carbamoyl }ox y)- I , 1 -dimethylpiperidin- 1-ium,
441[543- [4-( [(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1 ,2-d ihydroquino lin-5- yl)et hyl] amino
methyl)-3-methylphenyl] carbamoyl} propy1)-2-phenylplaenyl] carbamo yllo  xy)- 1, 1-dimethylpiperid
in-1 4a m, 4-({[5-(3- 114-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroqumolin-5-ypet hyl] amino }
methyl)-2-methylphenyljearbamoyllpropy1)-2-phenylphenyijcarbamoyilo xy)- 1,1-dimethylpiperidin- 1
-ium, 4-( {[5-(3- {[4-( {[(2R)-2-hydroxy-2-(8-hydrory-2-oxo- 1,2-dihydrogumoyeet hyl] amino
methyl)-3-methoxyphenylicarbamoyllpropy1)-2-phenylphenylearbamoyl oxy)-1 , 1 -d ethylpiperidin- 1
um, 4-(1[5-(3- {[4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)et hyl] amino Imethy
0-2-methoxyphenyllearbamoyll propy1)-2-phenylphenyl] earbamoy1{ oxy)-1,1-dimethylpiperidin- I -ium,
4-( {[5-(3- 1[341uoro-4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n-5- ypethyl]amino
Imethypplaenyl]earbamoyllpropy1)-2-phenylphenyl]earbamoyl{ ox y)- 1,1-dimethylpiperidin- 1 -ium, 



4-( {[5-(3- {[2-fluoro-4-( {R2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n-5- yeethyl] amino {
methyl)phenylicarbamoyllpropy1)-2-phenylphenyl]carbamoyl{ ox y)- 1 ,l-d i methylp iperid in- 1 ium,
4-({[5-(3- {[2-fluoro-4-({[(2R)-9-hydroxy-2-(R-hydroxy-2-oxo-1,2-dihydroquinoli n-5- ypethyllammo
methyl)-5-methoxyphenyl]carbamo yl propy1)-2-phenylphenyl]  earbamoylloxy)- 1 , 1
-dimethylpiperidin- 1 -ium, 4-({[5-(3- {[2-chloro-4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli 11-5-
yeethylfaminolmethyl)-5-methoxyphenyilcarbamoyllpropy1)-2-phenylphenyli carbamoylloxy)- 1 , 1
-dimethylpiperidin- 1 -ham, 4-({[5-(3- {[2-bromo-4-({[(2R)-2-hydrox-y-2-(8-hydroxy-2-oxo-1
,2-dihydroquinoli n-5- ypethyl; amino methyl 1-5-methoxyphenyllicarbamoyl}propylp_phenylphenyi]
carbamoylloxy)- 1,1 -dimethylpiperid in- 1 -ium, 4-({[5-(3- {[6-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- 1
,2-dihydroqu nolin-5-yflet hyl] amino methypnaphthalen-2-yl] carbamoy propy1)-2-phenylphenyi]
earbamoyl ox y)- 1 , 1 -dimethylpiperidin- 1 -iu m, 4-(1[5-(3- {[5-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-
1,2-dthydroquinolin-5-yflet amino meth-yl)pyridin-2-yljearbamo-y1 propy1)-2-phenylphenyl]carbamoyll
oxy)- 1 , 1 - d methylp iperid in- 1 -ium, 4-0[5-(3-
1[2-ch1oro-5-ethoxy-4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- 1 ,2-dihy dro 



quino lin-5-yl)ethyl] amino methyl)phenyl] carbamoyllpropy1)-2-phenylphenyl] carbamoyl} oxy)- 1,1
-dimethylp iperidin- 1 -ium, 4-( [5-(3-
{[3-ethoxy-4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli 11-5- ypethyl] amino
}methyl)phenyl]carbamoyl } propy1)-2-phenylphenyl]carbamoyl  oxy)- 1, 1-dimethylpiperid in- 1-ium,
4-({[5-(3- [4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroqu nolin-5-yeet hyl] amino
Imethyl)-3-(trifluoromethyl)phenyl]earbamoyl}propy1)-2-phenylphenyl]
carbamoylloxy)-1,1-dimethylpiperidin- 1 -ium, ( I R,2R,4S,5S,7S)-7-( [543-
{[4-({[(2R)-2-hydroxy-2-(8-hy-droxy-2-oxo-1,2-dihyd ro quinolin-5-ypethyllammo} methyl)phenyl]
earbamoyl }propy1)-2-phenylphenyl]
carbamoylloxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.021nonan-9-ium, (1R,2R,4S,5S,7S)-7-( I [543-
1[3-ehloro-44 [R2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2- dihydroquinolin-5-yeethyl] amino }
methyl)phenyl]carbamoyll propy1)-2-phenylphe nyl] carbamoylt
oxy)-2-phenylphenyl]earbamoylloxy)-9,9-dimethy1-3-oxa-9-azatricycl o [3.3. 1.02'4]nonan-9-ium, (1
R,2R,4S,5 S,7S)-7-( [ [5-(3-1[2-ehloro-44 [R2R)-2-hydroxy (8-hydroxy-2-oxo1 ,2- dihydroquinol
n-5-yflethyliamino Imethyl)phenylicarbamoyllpropy0-2-phenylphe nyu
carbamoylloxy)-2-phenylphenyllearbamoylloxy)-9,9-dimethy1-3-oxa-9-azatricycl o [3.3.1.021nonall- 9-
ium, (1R,2R,4S,5S,7S)-7-( [543- {[3-bromo-4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-
dihydroquinolin-5-yeethyl] amino } methyl)phenylt earbamoyllpropy1)-2-phenylphe fly 1] 



carbamo yl oxy)-2-phenylphenylkarbamoylI oxy)-9,9-dimethy1-3-oxa-9-azatricycl o
[3.3.1.02'4]nonan-9-ium, (1 R,2R,4S,5S,7S)-7-(1[5-(3-1[2-bromo-4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- dihydroquino lin-5-ypethyl] amino I methyl)phenyl]carbamo
yllpropy1)-2-phenylphe nyl] carbamoylloxy)-2-phenylphenyllcarbamoylI
oxy)-9,9-dimethy1-3-oxa-9-azatrieyel o 1-13.3.1.024lnonan-9-ium, (1 R,44.',4S,5S,7S)-7-( {[5-(3- {Pr(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd ro quinolin-5-yeethyl] amino I
methyl)-3-methylphenylicarbamoyllpropyl)-2-phenyl phenyl] carbamoyll
oxy)-2-phenylphenylicarbamoylloxy)-9,9-dimethy1-3-oxa-9- azatricyclo[3,3. 1 .021nonan-9-mm,
(1R,2R,4S,5 S,7S)-7-({ [543- 1[44 {[(2R)-2-hydroxy-2-(8-hydro xy-2-oxo- I,2-dihyd ro quino lin-
5-yl)ethyl] amino I methyl)-2-methylphenyllearbarnoyll prop yI)-2-phenyl phenyl] earbamoyll
oxy)-2-phenylphenyl]earbamoyll oxy)-9,9 dimethy1-3-oxa-9- azatric yclo [3 .3.1 .02'4]nonan- 9-ium, (1
R,2R,4S,5 S,7S)-7-( [543- 114-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- 1 ,2-dihyd ro
quinolin-5-yflethyl]ammo } methyl)-3-methoxyphenyllcarbamo yl propyI)-2-pheny I phenyl] earbamo
ylIoxy)-2-phenylphenylicarbarnoylloxy)-9,9-dimethyl- 3-oxa-9- azatricyc lo[3.3.1.02A]nonan-9-ium. (I
R,2R,4S,5S,7S)-7-( {[5-(3- {[4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- 1.,2-dihyd  ro
quinolm-5-yeethyljamino methyl)-2-methoxyphenyl]carbamoyllpropy1)-2-pheny 1
phenyl]carbamoylloxy)-2-phenylphenyl]carbamoyltoxy)-9,9-dimethy1-3-oxa-9-
azatricyclo[3.3.1.021nonan-9-ium, 



(1R,2R,4S,5S,7S)-7-(1[5-(3- {13-fluoro-44 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-
dihydroquinolm-5-yDethyll amino methyl)phenyl]earbamoyllpropy1)-2-phenylphe flYli
earbamoyitoxy)-2-phe ylphenyl]carbame,y1} oxy)-9,9-dimethy1-3-ox2-9-a7Mrievel o
13.3.1.02A]nonan-9-ium, (1 R,2R,4S,5S,7S)-7-( {15-(3-{[2-fluoro-44
{R2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2- d hydroquinolin-5-yDethyljamino tmethyl)phenyl] earbamoyl
propy1)-2-phenylphe fly 1] earbamoylloxy1-2-phenylphenylicarbamoyl} oxy)-9,9-di
ethy1-3-oxa-9-azatricyel o [3.3.1.02'4]nonan-9-ium, (I R,2R,4S,5S,7S)-7-(1[5-(2- {12-fluoro-44
(11(2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2- dihydroquinolin-5-ypethyliamino
methyl)-5-methoxyphenylicarbamoyl } ethyl)-2-
phenylphenyljearbamoylloxy)-2-pheny1phenylrearbamoylf ox:y 9,9-di methy1-3 -ox a-9-
azatneyelo[3.3.1.021nonan-9-ium, (1R,21Z,4S,5S,7S)-7-; }15-(2-
[2-ehloro-4-11[(2R)-2-hydroxy-2-18-hydroxy- 2-oxo1,2- dihydroqu
nolin-5-ypethyl]aminotmethyl)-5-methoxyphenyl]earbamoyllpropy1)-  2- phenylphenyl] carbamoyl}
oxy)-2-phenylphenyl]carbamo yll oxy-9,9-dimethy1-3 -ox a-9- azatricyclo [3.3.1. 02.4]nonan- 9- ium,
(1R,2R,4S,5S,7S)-7-( {15-(2- t[2-bromo-4-0[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2- 



dihydroqumolin-5-y-l)ethyl] amino } methyl)-5-methoxypiienylicarbamoylf ethyl)-2-
phenylphenyl]carbamoylloxy)-2-phenylphenylkarbamoyl}oxy-9,9-dimethyl-3-ox a-9-
azatricyclo[3.3.1.02A]nonon-9-Mm, (1R,2R,4S,5S,7S)-7-(
f[5-(3-1[6-01(2R)-2-hyclroxy-2-(8-hydroxy-2-o o I ,2-dihyd ro quinolin-5-yDethyl]ammo
methyDnaphthalen-2-yl] carbamoyllpropy1)-2-phenylp henyl] carbamo yl}
oxy)-2-phenylphenylicarbamoyl oxy)-9,9- d imethyl- 3 -oxa-9- azatric ycl o [3.3.1.02A]nonan-9-ium,
(1R,2RAS,5S,7S)-7-( [5-(2- [44 IR2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd roquino lin-5-yl)ethyl]
ammo }methyl)phenylicarbamoyllethyl)-2-phenylphenyll carbamoyl}
oxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1 .024] nonan-9- (1R,2R,45,5S,7S)-7-( {[5-(2- {[3-chloro-4-(
{[(2R)-2-hydroxy-2-(8-hydrc,,xy-2-oxo1,2-dihydroquinolm-5-yl)ethyl] amino ImethyDpbenylicarbamoyl
}ethyl)-2-phenyl phenylicarbamoyl}oxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-9-ium, (1
R,2R,4S,5S,7S)-7-( [542- f[2-chloro-4-(1[(2R)-2-hydroxy-2-(8-hydro xy-2-oxo1,2-
dihydroquinolin-5-yeethyl] amino }- methyephenyl] carbamo yl} ethyl)-2-phenylp hen yl] carbamoyl }
oxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.024]nonan-9-ium,  (1R,2R,4S,5S,7S)-7-( [542-
1[3-bromo-44 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2- dihydroqu ino1in-5-y)ethyl] amino 1
methyl)phenylicarbamoyll ethyl)-2-phenylphen yl]
carbamoylloxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.024]nonan-9- tum, (1R,2R,4S,5S,7S)-7-( {
[542- 1[2-bromo-44 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2- dihydroqumolin-5-ypethyl] amino }
methyl)phenylicarbamoy11 ethyl)-2-phenylphen yll carbamoyll oxy)-9,9-dirnethy1-3-oxa-9-azatricyclof
3.3.1.02,4 onan-9- wm, (1R,2R,4S,5S,7S)-7-( f[5-(2- {[4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-' -dihyd
ro quinolin-5-ypethyljamino methyl)-3-methylphenyl] carbamoyl} ethyl)-2-phenylph enyl] carbamoy11
oxy)-9,9-dnnethyl-3-oxa-9-azatricyc lo [3.3.1 .024] nonan-9- (1 R,2R,4S,5S,7S)-7-( [542- f[4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd ro quino lin- 5 -yflethyl] amino 1
methyl)-2-methylphenyli carbamo ethyi)-2-phenylph enyl]
carbamoyiloxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-9-lum, (1 R,2R,4S,5S,7S)-7-( ([542-
f[44 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd ro 



quino lin-5-yflethyl] amino; methyl)-2-methoxyphenyl]carbamoyllethyl)-2-phenyl phenyl]carbamoyl}
oxy)-9,9-dimethy1-3-oxa-9-azatricyclop .3.1 .021nonan-9-ium, (1R,2R,4S,5S,7S)-7-( 1[542-1[44
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- I ,2-dihyd ro quinolin-5-ypethylil amino
methyl)-3-rnethoxyphenyl]carbamoyll ethyl)-2-phenyl
phenyl]carbamoylloxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3. 1 .02'4]nonan-9-ium,  (1 R,2R,4S,5
S,7S)-7-({ [542- 1[3-fluoro-4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- dihydroqu nolin-5-yeethyl] amino {
methypphenyl] carbamoyll ethyl)-2-phenylphen yl]
carbamoylloxy)-9,9-dirnethy1-3-oxa-9-azatrieyclo[3.3.1.02]nonan-9-ium, R,2R,4S,5S,7S)-7-(1[542-
{{2-fluoro-4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- dihydroqu nol n-5-yl)ethyl] amino ) met hyl)phenyl]
earbamoyll ethyl)-2-phenylphen yl] rarbamoyl}
oxy)-9,9-dimetly1-3-oxa-9-azatrieyelop.3.1.02'41nonan-9-i _ (1R,2R,4S,5S,7S)-7-({[5-(2-1[2-fluoro-4-(
{[(2R)-2-h-ydroxy-2-(8-hydroxy-2-oxo1,2- dihydroqu no lin-5-yl)ethyl] amino
Imethyl)-5-methoxyphenyl]carbamoyll et h y1)-2- phenylphenyl]earbamoyll ox
y)-9,9-dimethy1-3-oxa-9-azatrieye lo [3.3.1.024] nonan-9 um, (1 R,2R,4S,5 S,7S)-7-({[5-(2-
1[2-ehloro-44 {[(2R)-2- hydroxy-2-(8-hydroxy-2-oxo1,2- dihydroquinolin-5- yeethyl] amino }
methyl)-5-methox yphenylicarbamoyil ethyl)-2- phenylphenyllearbamoyll
oxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.02'4] nonan-9 um, (I R,2R,4S,5S,7S)-7-( { [542-
1[2-bromo-44 R2R1-2-hydroxy-2-(8-hydroxy-2-oxo1,2- dihydroquinolin-5 -yl)ethyl]amino
{methyl)-5-methoxyphenylicarbamoyllethyl)-2-
phenylphenyllearbamoyl}oxy)-9,9-dimethyl-3-oxa-9-azatrieyelo[3.3.1.02A] nonan-9-ium,
(1R,2R,4S,5S,7S)-7-(1[5-(2- {[3-ethoxy-4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-  dihydroquino I in-5-
ypethyl] amino } methyl)-5-metho xyphenyl] carbamo yl} ethyl)-2- phenylphenylicarbamoyll oxy)-9,9-
dimethy1-3- oxa-9-azatricyclo[3 .3.1. 021 nonan-9-tum, (1R,2R,4S,5S,7S)-7-( [542- { [6-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd 



1-0 quinolin-5-ypethyl] amino methyOnaphthalen-2-yl]carbamoyll ethyl)-2-phenylphe nyl] enrhArnoyll
oxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1_02'4]nonan-9-ium, (1R,2R,4C,5 S,7S)-7-(1[4-(3- [4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-0x0-1,2-dihyd ro quinolin-5-ypethydamino
methy1)pheny1icarbamoyllpropy1)-2-pheny1phenyl]
carbamooxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3. 1 .02A]nonan-9- ium, ( R,2R,4S,5S,7S)-7-(1[4-(3-
{[3-chloro-4-( { [(2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2- dihydroqumo1in-5- ypethyl] amino }
methypphenyl] amino methyl)phenylicarbamo y11 propyI)-2-phenylphenyl]carbamo yl o xy)-,o , .,o
-dimethyl- 3-o xa-9= azatricyclo [ 3.3. 1.0 2'4] nonan-9- ium, R,2R,4S,5 S,7S)-7-( {[4-(3- {[2-ehloro-4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- dihydroquinolin-5- ypethyl] amino } methyl)phenyl] amino
methyl)phenyiTharbamo yl} propy1)-2-phenylphenyijcarbamoyl}oxy)-9,9-dimethyl-3-o
xa-9-azatricyclo[3.3. 1.0 2,41 nonan-9- um, (1 R,2R,4S,5 S,7S)-7-( { [4-(3- ( [3-bromo-4-(1[(2R)-2-
hydro xy-2-(8- hydroxy- 2-oxo-  1,2- dihydroqu nol n-5-yl)ethyl] amino } methyl)phenyllam no
methyl)phenyl]carbamo Yll propy1)-2-phenylphenyl]earbamoyll o xy)-9,9-dimethyl- 3-o xa- 9-azatric yc
lo [3 .3 1.0 24] nonan-9-ium, 



(1R,2R,4S,55,7S)-7-(1[4-(3- 1[2-bromo-4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2- yneolyi] amino 1
menly inuitnyll amino methypphenyllcarbamo 11 Yit propyI)-2-phenylphenyl] carbamo yl}
oxy)-9.9-dimethy1-3-oxa-9-azatricyclo [3.3.1 .0 24] nonan- 9- ium, (1R,2R,4S,5 S,7S)-7-( 1[443- 1144
1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd ro qumo lin-5-yl)ethyl]amino methyl)-3-methylphenyl]
amino} methyl)phenyl] earbam propy1)-2-phenylphenyi]carbamo yll
oxy)-9,9-dimethy1-3-oxa-9-azatricycloP .3. 1.0 24j nonan-9-iurn, (1
R,2R,4S,5S,7S)-7-(1[4-(3-1[4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd ro quino lin- 5-ypethyl]
amino [ methyl)-2-methylphenyl] am no 1 methyl)phenyllcarbam oyll propy-1)-2-phenylphenyl]carhamo
ylloxy)-9,9-dimethy1-3-oxa-9-azatricycloP .3. 1.0 2 LAI j nonan-9-ium, (1 R,2R,4S,5S,7S)-7-(1[4-(3- {
[4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- I ,2-dihyd  roquinol n-5-ypethyl] amino I methyl)-3-
methoxyphenyl] amino } methyl)phenyl] carbamoylIpropy1)-2-phenylphenyl]carbamoyi
oxy)-9,9-dimethy1-3-oxa-9-azatric yclo [3.3.1.024] no nan-9- ium, 



(1R,2R,4S,5S,7S)-7-( [4-(3- f[4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd ro quino lin- 5-yDethyl]
amino } meth y1)-2- metho x yphenyllamino methyl)phenyl]
carbamoyilpropy1)-2-phenylphenyl]carbamoylIoxy)-9,9-dimethyl-3-oxa-9-azatric yclo [3.3.1.024]
nonan-9- ium, 1 Pc, 2R,4S,5 S,7S)-7-(114-(3- I13-fluoro-4-(1,[(2R)-2-hydr() - 2-( 8-hydroxy-2-oxo,2-
clihydroquinol 1-5-yOethyllamino methyl)phenyllamino methyl)phenyllcarbamo yll
propy1)-2-pheny1pheny1]carbamoy1l oxy)-9,9-dimethy1-3-oxa-9-azatricyc !o[3 . 3 .1 0 2,4]
nonan-9-ium, (1R, 2R,4S,5 S,7S)- 7-( [4-(3- f [2-fluoro-4-( { R2R)-2-hydroxy-2-(8-hydro xy-2-oxo1,2-
dihydroqu nolin-5-ypethyljamino } methyl)phenytjamino methyl)phenyl]carbamo yl]
propy1)-2-phenylphenyl]carbamoyl oxy)-9, 9-ditnethy1-3-oxa-9-azatricyclo [ 3. 3.1.0 24] nonan-9- ium,
R, 2R,4S1,5 S,7 S)-[4-(3- I[2-fluoro-4-( IR2R)-2-hydroxy-2- (8-hydroxy--2-oxo- 1,2-
dihy-droquinolin-5--ypethyl] amino I methyl)-5- iethox yphenyl] amino triethyl)p hen Y11 carbamoyll
propy1)-2-phenylphenylicarbamoyl oxy)-9,9-dimethy1-3-oxa-9-azatric 39  yclo [3.3.1.02'4] no nan-9-
ium, 



(1R,2R,4S,55,7S)-7-({[4-(3- {[2-chloro-4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2-
dihydroquinolin-5-yl)ethyl]amino methyl)-5-methoxyphenyllaminolmethyDphen yll
carbamoyllpropy1)-2-phenylphenylicarbamoylloxy)-9,9-dimethy1-3-oxa-9-azatric yclo [3.3.1
.02'4]nonan-9-ium, (1 P ,2R,4S,5S,7S)-7-(1,[4-(3- f[2-bromo-4- {[(2R)-2-hydroxy-2-
8-hydroxy-2-oxo1,2- dihydrogumolin-5- yflethyl]amino If methyl)-5-methoxyphenyl]amino}methyl)phen
yl] carbamoyl propy1)-2-phenylpheny1]carbamoy1loxy)-9,9-dimethy1-3-oxa-9-aza r c yclo
[3.3.1.021nonan-9-ium,
(1R,2R,4S,5S,7S)-7-({[4-(3-{[6-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd ro quino lin-5-ypethyl]
a m no methyDnaphthalen-2-yllammo methyl)phenyi]carbam oyl} propy1)-2-phenylphenyt] carbamoyl{
oxy)-9,9-dimethy1-3-oxa-9-azatricyclo [3.3.1.0 nonan-9-ium, (I
R,310-3-0[5-(3-{[2-chloro-4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-cithyd 1-0 qu
nolin-5-yeethyl]amino{ methyl)-5-methoxyphenyl]carbamoyl ] propy1)-2-pheny 1 phenyl]
carbamoylloxy)-8,8-dimethyl-8-azabicyclo[3.2.1]octan-8-ium, 4-({[5-(4- 1[44
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-chhydroquinol n-5-ypet  amino methyl)phenyl] earbamoyll
butyl)-2-phenylphenyl] earbamo ylloxy)- 1, 1 -dim ethylpiperidin- 1 -iu m, (1 R,2R,4S,5S,7S)-7-(
f[5-(4-1[44 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd ro quino lin-5-yl)ethyl] amino }
methyl)phenyl]carbamo yl} butyl)-2-phenylphenyl]
carbamoylloxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-9-ium, 4-({[5-(4- {[2-ehloro-4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n-5- yl)ethyltamino
inethyl)-5-methoxyphenyflearbamo yl }butyl)-2-pheny1pheny11 earbamo ylt oxy)- 1,
1-dimethylpiperidin-1-ium, 



(1R,2R,4S,5S,7S)-7-( t[5-(4- f[2-ehloro-4-UR2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2- dihydroquino
lin-5-yltethyllamino } methyl)-5-methoxyphenyl] carbamoyl }buty1)-2- phenylphenyl]
earbamoylloxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1. 021 nonan-9- um, 441[443- [44
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dilayioquino1in-5-y1)Pt hyl] amino Imethyl)phenylicarbamoylf
propy1)-2-phenylphenylt earbamoylloxy)- 1 , 1 - d ethylpiperidin- 1 -ium,
4-015-(2-1[4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-d aydroqu nolin-5- yl) et hyl] amino
methyl)phenyl]carbamoyll ethyl)-2-phenylphenyl]carbamoyl}oxy)-1-meth - (2-phenoxyethyDpipe1 -
ium, 44( {5-[(8- {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-ypethyl] amino I
octyltoxy]-2-phenylphenyll earbamoyDoxy)- 1,1 -dimethylpiperidin-1 -ium,  4-[( {5-[(6-
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- 1,2-dihydroquinolin-5-yOethyl] amino } hexyl)o xy]-
2-phenylphenyll earbamoypo xyl- 1,1 -dimethylpiperid in-1 -ium, 4-[( {5-[(9-
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-ypethyl] amino }nonyl)oxy]-2-phenylphenyll
earbamo yl)oxy]- 1 , 1-dimethylpiper idin- 1 -ium, 4- { f (5- {4444 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- I
,2-dihydroquino lin-5-ypeth yl] amino} methyl)phenoxy]butyil -2-phenylphenypearbamoyl]oxy} -1,1
-dimethyl p peridin- 1 -ium, 4-( [547- { [443-
{1(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-y1) ethyl] ammo }prop yl)phenyl] carbarno
y11 ethyl)-2-phenylphenyl] earbamo yllo xy)- 1, 1- dimethylpiperidin- 1 -ium, 4-({[5-(2- {[4-(2-
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- 1,2-dihydroquinolin- 5-y1) ethyl] amino lethyl)phenyl]c arbamo
yllethyl)- 2-phenylphenyl] earbamo yl} o xy)- 1,1 - d imethyl piperidin- I um, 4-0 [5-( {[4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- I ,2-dihydroquinolin-5-ypethy amino Imethyl)phenyl] carbamoyil
methoxy)-2-phenylphenyl]carbamoylloxy) , dimethyl p peridin- 1 -ium, 4-[( {5-[2-( {[4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroqu nolin-5-yl)et hyl] 



amino 1 methyl)phenyl] methyl} earbamoyDethyl]-2-phenylphenyll earbamoypo xy]- 1,1-
dimethylpiperidin-1- um, 44( 15434 { [4-(
}[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-y)et hyl] amino Imethyephenyl] methyl}
carbamoyppropyl]-2-phenylphenyll carbamo yl)oxy  1-1,1-d methylp iperidin- 1- ium, 44( {5-[(1E)-2-
{[4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- 1,2-dihydroquinolin-5- Y1) ethyl] amino
Imethyl)phenyl]earbarnoyll eat- 1 -en- 1-y1]-2-phenylphenyl earbamoyl ) o xyl- 1,1- dimethylp iperid in-
1 -ium, 4-( Es1.9- 1,[4-(7- [(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- 1,2-dihydroquino lin- 5-y1) ethyl] amino
}-2-methylpropyl)phenyl]earbamoyl} ethyl)-2-phenylphenyllearbamoy 1} oxy)- 1,1-dimethylpiperidin-
ium, 4-({[4-(2- {[4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dthydroquinolin-5-yl)et hyl] amino
}methyl)phenyl]carbamoyll ethyl)-2-phenylphenylicarbamoylloxy)-1 , 1-dim ethylp iperidin- 1-ham,
(1R,2R,4S,5 S,7S)-7-( 1[5-(2- [4-(3- {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dih ydro
quinolin-5-yl)ethyl]amino fpropyephenyllearbamoyl} ethyl)-2-phenylphenyl]
earbamoylloxy)-9,9-dimeth-y1-3-oxa-9-azatrieyelo[3.3.1.02A]nonan-9-ium, 4- {[( c- {7 -[(5-
{[(2R)-2-hydro xy-2-(8-hydroxy- 2-oxo- 1,2-d ihydroquino lin- 5-yl)eth yl] amino} pentyl)earbamoyl]
ethyl] -2-phenylphenyl)earbamoyl]oxy} -1,1-d methyl p erid in- 1- num 4- it [(5- {[(7-
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yfle hyl amino } heptyl)oxy]carbonyl }
-2-phenylphenyl)carbamoyl]oxy}-1,1-dirnethylpiperi din- 1-ium, 



441[549- {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- 1 ,2-dihydroquinolin-5-yl)ethyl] amino }
nony1)-2-phenylphenyl] carbamoyl } oxy)- 1,1-d imethylpiperidin- I -ium,  4- {[(5- {3-042-
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- 1,2-dihydroquinolin-5-y1) ethyl] amino I ethyl)phenoxybropylI
-2-phenylphenylIcarbamoylloxyl -1,1 -dimethy I piperidin-l-ium, 4- {[(5- {3-[(5-
{R2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquino1in-5-yDeth amino } p entyljo xy]propyi I -2-p
henylphenylIcarbamo yl] o xy - 1,1-dimethylp ip eridi n-1- ium, 4- [(5- 2444,2-
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-i,2dihydroqu'imlin-5-ype thy!] amino ethylIphenoxy1elhoxy
-2-phenylphenylIcarbamo ylloxyl -1, 1-dimethylpipe ridin- 1 Hum, 441[542-
{14-(11(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yflet hyl] amino I methyl)phenyli
formamido I ethyl)-2-pheny1pheny1]carbamoyll oxy)-1, 1 -di methylpiperidin-l-ium, and 441[54 {244-I
R2R)-2-hydroxy-2-(8- hydro xy-2-oxo- 1,2-dihydrequ no lin- 5- yi)et amino } methylmhenoxylacetamido
methyl)-2-phenylphenyl]carbamoyll oxy)- 1,1 - dimethylp ip eridin- 1- ium.         The compound (I) of
the present invention may form an acid addition salt. In addition, it may form a salt with a base
depending on the kind of the substituent. Such salts are not particularly limited as long as they are
pharmaceutically acceptable salts. Specific examples of the acid addition salt include mineral acid
salts such as hydro fluoride, hydrochloride, hydrobromide, hydro iodide, 44  phosphorate, nitrate,
sulfate; organic sulfonate such as methanesulfonate, ethanesulfonate, 2-hydroxyethanesulfonate,
p-toluenesulfonate, benzenesulfonate, ethane-1,2-disulfonate ion, 1,5-naphthalenedisulfonate ion, and
naphthalene-2-sulfonate on; and organic carboxylate such as acetate, trifluoroacetate, propionate,
oxalate, fumarate, phthalate, malonate, succinate, glutarate, adipate, tartrate, maleate, malate,
l-hydroxy-2-naplithoate and manclelate. Specific examples of the salt with a base include salts with
inorganic bases such as sodium salt, potassium salt, magnesium salt, calcium salt, and aluminum salt
and salts with organic bases such as methyilam ne salt, ethylamine salt, lysine salt, and ornithine salt. 



The compound represented by formula (1) of the present invention may have isomers. Examples
include isomers related to the ring or fused ring (E-, Z-, cis-, trans-form), isomers due to the presence
of asymmetric carbon and the like (R-, S-form, a-, f3-configuration, enantiomer, diastereomer),
optically active substances having optical rotatory power (D-, L-, d-, 1-form), tautomers, polar
substances generated by chromatographic separation (high polar substance and low polar substance),
equilibrium compounds, rotational isomers, mixtures thereof in any ratio racemic mixtures, and the like.
Representative syntheses of the compounds of the present invention represented by general formula
(I) are described below.         In the present invention, when raw material compounds or reaction
intermediates have substituents that may affect reactions such as hydroxyl group, amino group and
carboxyl group, it is desirable to carry out the reactions by suitably protecting the functional groups and
eliminate the protecting groups after the reactions. The protecting groups are not particularly limited as
long as they are commonly used for the respective substituents, and do not have adverse effects on
other parts in protection or deprotection steps. Examples of the protecting groups for hydroxyl group
include trialkylsilyl group, CIA alkoxymethyl group, tetrahydropyranyl group, acyl group, C14
alkoxycarbonyl group, and the like. Examples of the protecting groups for amino group include C14
alkoxycarbonyl group, benzyloxycarbonyl group, acyl group, and the likeExamples of protecting groups
of carboxyl group include C,4group and the like. The deprotection reaction can be carried out
according to a method usually used for each protecting group.         By way of example, the
compounds of the present invention represented by general formula (I) can be produced by any of the
general methods of production described below. <Production Method I> [Chemical Formula I 0]  OH
H2NIN,",-LyUI?1 RI9 1yv],czy(R 



2   (R8),H OH 0\AINy Q-R2-x/ R4 -o N 1c4R9lb   (a-1) (In the formula, Al, R4, R8, R9, Y, Q, and W are
defined in the same way as those in general formula (I), and n12 indicates alkylene having a number
of carbon atoms less than that of R4 by one (in the case where R4 is methylene, a single bond).)
The reaction indicated by the reaction formula (a-1) above can be carried out by using well-known
reductive aminat on reaction conditions. The reductive amination is carried out by reacting the
compound 1 and compound 2 in the formula in an inert solvent (e.g., dimethyl sulfoxide,
N,N-dimethylformamicie, etc.) in the presence of a reducing agent (including borohydride reducing
agents, e.g., sodium t cetoxyborohydride). W1-, which is a counter ion of compound 2, is the same as
W- or is replaced with W- by a known method after the reaction.         Compound 2 in the reaction
formula (a-1) above can be prepared by oxidizing the compound of the following formula 3 using an
appropriate oxidizing agent (e.g., manganese dioxide, or sulfur trioxide pyridine complex and &methyl
sulfoxide). [Chemical Formula 11] 



(Fts)e CLO;I Li (R)b WI - 3         Compound 3 of the above formula can be prepared in two ways
illustrated in the following reaction formula (a-2). [Chemical Formula 12]  (R8), \ (LOAN WI 4   fic,OP1
_R2_ x' 'R( 



-(R9)(    (Rs). o,A14 A "jci)-R2-x -R4 HR% 5   (R8)s ,OH 0N z II-R2- XR4 -W'Q. 



0 N WI- 3  (a-2) (In the above formula, PI indicates a general protecting group for hydroxyl group, and
Q1 indicates any of the following formulae.) [Chemical Formula 13] R6 (R56- -         In the reaction
formula (a-2) above, the reaction from compound 6 to compound 4 and from compound 5 to
compound 3 is an N-alkylation reaction of tertiary amine to a quaternary ammonium salt. The
N-alkylation reaction can be carried out by reacting a tertiary amine compound with an alkylating agent
(e.g., aikyi halides etc.) in an inert solvent (e.g., acetonitrile, N,N-dimethylformamide, etc.) with ice
cooling or at room temperature or, under some circumstances, with heating.         In the reaction
formula (a-2) above, the reaction from compound 6 to compound 5 and from compound 4 to
compound 3 is a common deprotection 48  reaction of a protecting group for hydroxyl group. For
example, when P1 is a trialkylsilyl group, the reaction can be carried out by the treatment with 



trifluoroacet c acid, hydrogen fluoride-triethylamine complex, and the like; when    is an acyl group, it
can be carried out by the treatment under common alkaline hydrolysis conditions. Compound 6 in the
reaction formula (a-2) above can be prepared by the  step illustrated in the folio [Chemical Formula 14]
(P8)a 0 01.0)LIII-111 Ri  ng reaction formula (a-3).    



6 (a-3) (In the above reaction formula, L,1 indicates a leaving group.)        The reaction can be carried
out in the presence of a base (e.g., pyridine, triethylamine, etc.) in an inert solvent (e.g., acetonitrile,
N,N-dimethylformamide, etc.) or without a solvent, with ice cooling or at room temperature or, under
some circumstances, with heating. Examples of the leaving group include halogen,
methanesulfonyloxy, benzenesulfonyloxy, and the like.        In addition, when X indicates -CONR3-,
compound 6 can also be prepared by the step illustrated in the following reaction formula (a-4).
[Chemical Formula 15]  9    610 (In the above reaction formula, R12 indicates alkylene having a
number of carbon atoms less than that of R2 by one (in the case where le is methylene, a single bond)
and P2 indicates a common protecting group for carboxyl group.)        In the reaction formula (a-4)
above, the reaction from compound 8 and compound 7a to compound 9 can be carried out under the
same conditions as the reaction in reaction formula (a-3). The reaction from compound 9 to compound
10 is a deprotection reaction of a protecting group for carboxyl group. The deprotection reaction can
be carried out under common acid hydrolysis conditions, alkaline hydrolysis conditions, catalytic
reduction conditions, or the like. The reaction from compound 10 to compound 6 can be carried out by
using well-known amidation reaction conditions. Such arnidation reaction can usually be carried out by
subjecting amines to a condensation reaction with carboxylic acid in the presence of condensing
agents such as carbodiimide. In this case, halogenated hydrocarbons such as N,N-dimethylformamide
and chloroform are suitable as solvents, and N,N -dicylo hexylcarbo d iimide,  



1-ethyl-(3-(N,N-dimethylamino)propyl)carbodiim de,carbonyldiimidazo I, diphenylphosphoryl azide,
diethylphosphoryl cyanide and the like arc used as the condensing agents. The reaction is usually
carried out with cooling or at room temperature, or under some circumstances, with heating.
Compound 7 in the reaction formula (a-3) above can be prepared by the steps illustrated in the
following reaction formula (a-5), when R2 indicates a single bond; X indicates -0-;indicates a single
bond; and R4 indicates C1-10 alkylene, or when R2 indicates -0-C14 alkylene; X indicates -0-;
indicates phenylene; and R4 indicates C1.4 alkylene. [Chemical Formula 16] (R8)a z/oPI /CPI I -0R4
-OH1-2-R4'0H -2L".2222i  k(RNa 1312 17-11R912 jr-11:0)b 



lb  (a-5) (In the above reaction formula above, L2 indicates a leaving group.)         In the reaction
formula (a-5) above, the rcaction from compound 13 to compound 12 is an 0-alkylation reaction. The
0-alkylation reaction can be carried out by reacting a phenolic hydroxyl group-containing compound
with an alkylating agent (e.g., alkyl halides etc.) in an inert solvent (e.g., acetonitrile,
N,N-dimethylformamide, etc.) in the presence of a base (e.g., potassium carbonate etc.) at room
temperature or, under some circumstances, with heating. The reaction from compound 12 to
compound 11 is a protection reaction of a hydroxyl group, which can be carried out by a well-known
method. The reaction from compound 11 to compound 7b is a reduction reaction of a nitro group,
which can 51  be carried out under common conditions of catalytic reduction, tin chloride treatment,
and the like.        Compound 7 in the reaction formula (a-3) above can be prepared by the steps
illustrated in the following reaction formula (a-6), when R2 indicates C,, alkylene; X indicates -0-; Al
indicates phenylene; and R4- indicates  phenylene-C34 alkylene. [Chemical Formula 17] (F98),(R%
(3'91 R OHr--77 C310 R4 OH 1999H2Nri<"---1  



1615197c (a-6) (In the above reaction formula, c indicates an integer of 1 or 2.)        In the reaction
formula (a-6) above, the reaction from compound 16 to compound 15 is a so-called Heck reaction in
which aryl halides react with alkene. The reaction can be carried out in the presence of palladium, a
phosphine ligand and a base in an inert solvent, with heating and stirring The reaction from compound
15 to compound 14 is a reduction reaction of a double bond, which can be carried out by a well-known
method such as catalytic reduction. The reaction from compound 14 to compound 7c is a protection
reaction of a hydroxyl group, which can be carried out by a well-known method.        Compound 7,
compound 7a, compound 8, compound 13, and compound 15 can be prepared according to
well-known procedures using starting materials and reagents which are well known in the art or which
are commercially available. <Production Method 2>  [Chemical Formula 18]    17 (a-7) (In the formula,
A4, R4, R8, R9, Y, Q, and W] are defined in the same way as those in general formula (1), and L3
indicates a leaving group.) 



The reaction indicated by the reaction formula (a-7) above is an N-alkylation reaction. Preferred
examples of L3 include a halogen atom (e.g., a chlorine atom, a bromine atom, an iodine atom), a
sulfonyloxy group, and a benzenesulfonyloxy group. The reaction can be carried out in an inert solvent
(e.g., acetonitrile, N,N-dimethylformam de, etc.) at room temperature or, under some circumstances,
with heating. W which is a counter ion of compound 3, is the same as W] or is replaced with W1 by a
known method after the reaction. Compound 17 can be prepared from the above-mentioned
compound 3 by a known method.         Compound 1 in the reaction formulae (a-1) and (a-7) above can
be prepared by the steps illustrated in the following reaction formula (b-1). [Chemical Formula 19]
0OHOHOH Y-Th"-e'Br (b-1) In the reaction formula (a-6) above, the reaction from compound 21 to 53
compound 20 is a halogenation reaction, which can be carried by reacting a compound of compound
21 with bromine in the presence of Lewis acids (e.g., boron trifluoride diethyl etherate). The reaction
from compound 20 to compound 19 is a reduction reaction, which can be carried out by reacting
compound 20 with a reducing agent (e.g., borane). If desired, such a reduction can be performed in
the presence of a chiral catalyst to pro-vide an optically active compound I. For example, the reduction
can be carried out in the presence of a chiral catalyst (which is formed from
(R)-()-a,a-dipheny1-2-pyrrolidinemethanol and trimethylboroxine; or from
(S)-9-ct,a-diphenyl-2-pyrrolidinemethanol and trimethylborox ne). The reaction from compound 19 to
compound 18 is an azidation reaction, which can be carried out by reacting compound 19 with sodium
azide. The reaction from compound 19 to compound 18 is a reducing reaction, which can be carried
out by treating compound 18 under common catalytic reduction conditions. Compound 21 can be
prepared according to well-known procedures using starting materials and reagents which are well
known in the art or are commercially available. <Production Method 3> [Chemical Formula 201    (a-8) 



(In the formula, A1, R4, le, R9, Y, Q, and W1 are defined in the same way as those  in general formula
(I), and P3 indicates a common protecting group for hydroxyl group.)         The reaction illustrated in
the reaction formula (a-8) above is a deprotect on reaction of a protection group for hydroxyl group.
The deprotection can be carried out by a known method. For example, when P3 is a
tert-butyldimethylsilyi group, the reaction can be carried out by treating with tetrabutylammonium
fluoride, trifluoroacet c acid, and the like.         Compound 22 in the reaction formula (a-8) above can
be prepared by using the compound of the following formula la, instead of compound 1, in <Production
Method 1> or <Production Method 2>. [Chemical Formula 21] OP3 Y la         Compound I a in the
above formula can be produced by carrying out a general introduction reaction of a protecting group to
a hydroxyl group between any of the steps of the reaction formula (b-1) above. <Production Method 4>
[Chemical Formula 22]    (a-9) 



In the reaction formula (a-9) above, the reaction of compound 23 with  compound 19b is an
N-alkylation reaction. The N-alkylation reaction can be carried out in the presence of a base (e.g.,
potassium carbonate etc.) in an inert solvent (e.g., acetonitrile, N,N-dimethylformamide, etc.) at room
temperature or, under some circumstances, with heating. It is desirable that the phenolic hydroxyl
group contained in compound 19b is protected during the reaction. Examples of the protecting group
include, for example, a benzyl group, a p-methoxybenzyl group, and the like. The protecting group can
be deprotected under common conditions of &protection reaction (e.g., catalytic reduction etc.),
following the N-alkylation reaction. WI which is a counter ion of compound 23, is the same as W or is
replaced with W by a known method after the reaction.         The compound of formula (I) is isolated
and purified as a substance such as a free compound, or a salt, hydrate or solvate thereof.
Conventional salt-formation or salt-exchange reactions can also be employed to produce the salt of
the compound of formula (1).         The isolation or purification can be carried out by applying common
chemical operations such as extraction and/or various types of fractional chromatography.         The
compounds of the present invention possess 132 adrenergic receptor agon st activity and muscarinic
receptor antagonist activity and have persistent bronchodilator effects through topical administration.
Therefore, they are useful for treating medical conditions mediated by the 132 adrenergic receptor or
muscarinic receptor, i.e., medical conditions that are ameliorated by treatment with a 132 adrenergic
receptor agonist or a muscarinic receptor antagonist). Such medical conditions include, for example,
pulmonary disorders or diseases  pulmonary disease (e.g., bronchitis which is chronic and involves
wheezing (wheezes), and pulmonary emphysema), asthma, pulmonary fibrosis, and the like.
Other conditions that can be treated include premature labor, depression, congestive heart failure, and
skin diseases (e.g., inflammatory, allergic, psoriatic and proliferative skin diseases, conditions where
lowering peptic acidity is desirable (e.g., peptic and gastric ulceration), and muscle wasting disease).
In addition, the present invention provides a pharmaceutical composition comprising a
pharmaceutically available carrier and a compound of formula (I) or a pharmaceutically acceptable
salt, solvate, hydrate or stereo isomer thereof. Such a pharmaceutical composition may be
administered in combination with other therapeutic agents as a concomitant drug if necessary, for the
purposes of enhancement of preventive and/or therapeutic effects etc.         The concomitant drug of
the pharmaceutical composition of the present invention and other agents may be administered in the
form of a combined drug containing both components in a single preparation, or may take a form to be
administered in separate preparations. The administration in separate preparations includes
simultaneous administration and administration at different times. In the case of administration at
different times, the pharmaceutical composition of the present invention may be administered prior to
or after administration of other agents and the same or different administration methods may be
employed in the administrations.         Other agents mentioned above may be low-molecular weight
compounds, or may be high-molecular weight proteins, polypeptides, polynucleotides (DNA,  RNA,
genes), antisense, decoys, antibodies, vaccines, or the like. Doses of other agents can be
appropriately selected based on the doses which are clinically used. For example, with respect to 1
part by mass of the compound of the present invention, from 0.01 to 100 parts by mass of other agents
may be used. In addition, any two or more of other agents may be combined in appropriate proportions
to be administered. Other agents capable of the enhancement of the preventive and/or therapeutic
effects etc. of the therapeutic agents of the present invention include not only those which have been
found so far but also those which will be found in the future, based on the mechanism described
above. The diseases on which the above concomitant drugs exhibit preventive and/or therapeutic
effects are not particularly limited and may include any diseases as long as the therapeutic agents of
the present invention exhibit enhanced preventive and/or therapeutic effects etc. on them.        For
example, other agents for enhancement of the preventive and/or therapeutic effects etc. of the
therapeutic agents of the present invention include, for example, (32 adrenergic receptor agonists,
muscarinic receptor antagonists, leukotriene receptor antagonists, antihistamines, antiallergic agents,
steroidal anti-inflammatory agents, agents for vaccine therapy, herbal medicines, non-steroidal
anti-inflammatory agents, 5-lipoxygenase inhibitors, 5-lipoxygenase activating protein antagonists,
leukotriene synthesis inhibitors, prostaglandins, cannabino id-2 receptor stimulants, antitussives,
expectorants, phosphodiesterase inhibitors, extracts of inflamed rabbit skin Induced by inoculation of
vaccinia virus, and the like. 



Representative 02 adrenergic receptor agonists that can be used in 58  combination with the
compounds of the present invention include, but are not limited to, salmeterol, salbutamol, formoterol,
indacaterol, salmefamole, fenoterol, terbutaline, albuterol, isoetharine, metaproterenol, bitolterol,
pirbuterol, levalbuterol and the like, or a pharmaceutically acceptable salt thereof         Representative
muscarinic antagonists that can be used in combination with the compounds of the present invention
include, but are not limited to, atropine, atropine sulfate, atropine oxide, methylatropine sulfate,
homatropine hydrobromide, hyoscyamine hydrobromide (d, 0, scopolamine hydrobromide, ipratropium
hydrobromide, oxitropium hydrobromide, tiotropium bromide, methanthelme, propantheline
hydrobromide, anisotropine methyl bromide, clidinium bromide, copyrrolate, isopropamide iodide,
mepenzolate bromide, tridihexethyl chloride, hexocycliurn methylsulfate, cyclopentolate hydrochloride,
tropicamide, trihexyphenidyl hydrochloride, pirenzepine, telenzep ne, methoctramine and the like, or a
pharmaceutically acceptable salt thereof; or, for those compounds listed as a salt, alternate
pharmaceutically acceptable salt thereof.         Representative leukotriene receptor antagonists that
can be used in combination with the compounds of the present invention include, but are not limited to,
pranlukast hydrate, montelukast sodium, zafirlukast and the like, or a pharmaceutically acceptable salt
thereof; or, for those compounds listed as a salt, alternate pharmaceutically acceptable salt thereof
Representative antihistamines that can be used in combination with the compounds of the present
invention include, but are not limited to, carbinoxamine maleate, cicmastine fumarate,
diphenylhydramine hydrochloride, dimenhydrinate,  pyrilamine maleate, tripelennam ne hydrochloride,
tripelennamme citrate, chlorpheniramine and acrivastine, hydroxyzine hydrochloride, hydroxyz ne
pamoate, cyclizine hydrochloride, cyclizine lactate, ineclizine hydrochloride and cetirizine
hydrochloride, astemizole, levocabastine hydrochloride, loratadine or its descarboethoxy analogue,
terfenadine, fexofenadine hydrochloride, azelastine hydrochloride and the like, or a pharmaceutically
acceptable salt thereof; or, for those compounds listed as a salt, alternate pharmaceutically acceptable
salt thereof.        Representative antiallergic agents that can be used in combination with the
compounds of the present inventions include, but are not limited to, sodium cromoglicate, tranilast,
amlexanox, repirinast, ibudilast, pemirolast potassium, tazanolast, ozagrel hydrochloride, imitrodast
sodium, seratrodast, ramatroban, domitroban calcium and the like, or a pharmaceutically acceptable
salt thereof; or, for those compounds listed as a salt, alternate pharmaceutically acceptable salt
thereof        Representative steroidal anti-inflammatory agents that can be used in combination with
this compounds of the invention include, but are not limited to, methylpred..solone, prednisolone,
dexamethasone, fluticasone, beclomethasone propionate, budesonide, flunisolide ciclesonide and the
like, or a pharmaceutically acceptable salt thereof; or, for those compounds listed as a salt, alternate
pharmaceutically acceptable salt thereof.        Representative agents for vaccine therapy that can be
used in combination with the compounds of the present invention include paspat, asthremedin,
Broncasma Berna, and the like.          Representative non-steroidal anti-inflammatory agents that can
be used in combination with the compounds of the present invention include, but are not limited to,
aspirin, loxonin, diclofenac, celecoxib, alminoprofen, pranoprofen, ibuprofen, droxicam, aceclofenac,
ketoprofen, piroxicam, emorfazone, auranofin, piroxicam, lornoxicam, emorfazone and the like, or a
pharmaceutically acceptable salt thereof.         Representative leukotriene synthesis inhibitors that can
be used in combination with the compounds of the present invention include, but are not limited to,
auranofm, proglurnctacin maleate and the like, or a pharmaceutically acceptable salt thereof. 



Representative antitussives that can be used in combination with the compounds of the present
invention include, but are not limited to, codeine phosphate, dihydrocodeine phosphate, oxymetebanol,
noscapine and the like, or a pharmaceutically acceptable salt thereof         Representative
expectorants that can be used in combination with the compounds of the present invention include, but
are not limited to, foeniculatcd ammonia spirit, bromhexine hydrochloride, cherry bark extract,
earbocisteine, ambroxol hydrochloride, rnethylcysteine hydrochloride, acetylcysteine, L-ethylcysteine
hydrochloride and the like, or a pharmaceutically acceptable salt thereof; or, for those compounds
listed as a salt, alternate pharmaceutically acceptable salt thereof         Representative
phosphodiesterase inhibitors that can be used in combination with the compounds of the present
invention include, but are not limited to, doxofylline, roflumilast, cilomilast and the like, or a
pharmaceutically  acceptable salt thereof         When used to treat or prevent a pulmonary disease, the
compounds of the present invention are optionally administered in combination with other therapeutic
agents. In particular, by combining the compounds of the present invention with a steroidal
anti-inflammatory agent (e.g. a corticosteroid)" the pharmaceutical compositions of the present
invention can provide triple therapy, i.e. (32 adrenergic receptor agonist muscarinic receptor
antagonist and anti-inflammatory activity, using only two active components. Since pharmaceutical
compositions containing two active components are typically easier to formulate compared to
compositions containing three active components, such two-active-component compositions provide a
significant advantage over single, three-active-component compositions consisting of three drugs.
Accordingly, in a particular embodiment, the pharmaceutical compositions and methods of the present
invention further include a therapeutically effective amount of a steroidal anti-inflammatory agent.
Technologies widely used as single or combined preparations can be used to formulate the
compounds of the present invention, optionally adding pharmaceutically acceptable additives.         To
use the compounds of the invention or concomitant drugs of the compounds of the invention and other
agents for the purpose described above, they are usually administered topically in parenteral forms.
The doses of the compounds of the invention are generally about 0.1 p.g to 10 ing per dose for adults,
depending on age, body weight, symptom, therapeutic effect, administration method, and the like, and
the dose frequency is preferably once to twice per day. Parenterals include, for example, inhalants and
the like.These preparations may be controlled-release preparations such as rapid-release preparations
and sustained-release preparations. These preparations can be produced by known methods, such as
those described in the Japanese Pharmacopoeia and the like.         Inhalants for parenteral
administration include aerosols, powders for inhalation, liquids for inhalation (e.g., solutions for
;-1-lation, suspensions for inhalation, etc.), or capsule-form inhalants. The liquid inhalants may be in
the form that is dissolved or suspended in water or in any other suitable medium at the time of use.
These inhalants can be applied using a suitable inhaler container. For example, sprayers (atomiser,
nebulizer) and the like can be used to administer liquids for inhalation, and inhalation dosing devices
for powder and the like can be used to administer powders for inhalation.        These inhalants are
produced according to known methods. For example, the compounds of the present invention are
mixed with a powdered or liquefied inhalation propellant and/or carrier and are then powdered
according to a conventional method. For example, powders are prepared by making the compound
fine powder together with lactose, starch, magnesium stearate and the like to make it a homogeneous
mixture or to granulate it. When the compounds of the present invention are liquefied, the compounds
may be dissolved, for example, in a liquid-form carrier such as water, physiologic saline or organic
solvent. As the propellants, conventionally-known propellants, such as chlorofluorocarbon substitutes,
liquefied gas propellants (e.g., fluorohydrocarbon,  



liquefied petroleum gas, diethyl ether, dimethyl ether, etc.), compressed gas (carbon dioxide gas,
nitrous oxide gas, nitrogen gas, etc.) and the like are used.         The inhalants may further contain
additives appropriately if necessary. Anything may be used as the additive as long as it is an additive
commonly used. For example, the following additives are employed a solid excipient (e.g., lactose,
sucrose, glucose, cellulose, etc.); a liquid excipient (e.g., propylene glycol etc.); a binder (e.g., starch,
dextrin, methylcellulose, hydroxypropylcellu lose, polyethylene glycol, etc.); a lubricant (e.g.,
magnesium stearate, light silicic acid anhydride, talc, sodium laurate, etc.); a flavoring agent (e.g.,
citric acid, menthol, ammonium glycyrrhizate, glyeine, orange powder, etc.); a preservative (e.g,
sodium benzoate, sodium bisulfite, methylparaben, propylparaben, etc.); a stabilizer (e.g., citric acid,
sodium citrate, etc.); a suspending agent or an emulsifier (e.g., methylcellulose, polyvinyl pyrrolidone,
lecithin, sorbitan trio ieate, etc.); a dispersing agent (e.g., surfactant etc.); a solvent (e.g water etc.); an
isotonic agent (e.g., sodium chloride, concentrated glycerin, etc.); a pH adjusting agent (e.g.,
hydrochloric acid, sulfuric acid, acetic acid, etc.); a solubilizing agent (e.g., ethanol etc.); an antiseptic
(e.g., benzalkonium chloride, paraben, etc.); a colorant; a buffering agent (e.g., sodium phosphate,
sodium acetate, etc.); a thickening agent (e.g., carboxyv ly1 polymer etc.); an absorption promoter;
and the like. For example, in the case of liquids for nhalation, an antiseptic, a suspending agent or a
emulsifier, a solvent, a solubilizing agent, a preservative, a stabilizer, a colorant, a buffering agent, a
pH adjusting agent, an isotonic agent, a thickener, and the like are appropriately selected if necessary,
to be used in the preparation. Also for example, in the case of powders for inhalation, a solid
excipient, a binder, a lubricant, a preservative, a stabilizer, an antiseptic, and the like are appropriately
selected, if necessary, to be used in the preparation.         Furthermore, in order to make the
compound of the present invention sustained-release, the inhalant may contain an in vivo degrading
polymer. Examples of the in vivo degrading polymer include fatty acid ester polymers or copolymers
thereof, polyacrylic acid esters, polyhydroxy butyric acids, polyalkylene oxalates, polyorthoesters,
polycarbonates, and polyarnines. One kind of these or a mixture of more than one of these can be
used. Phospholipids such as egg yolk lecithin, chitosan, and the like may also be employed. The fatty
acid ester polymers or copolymers thereof include polylact c acid, polyglyeolic acid, polycitric acid,
polymalic acid, and lactic acid-glycolic acid copolymers. One kind of these or a mixture of more than
one of these can be used. In addition, microspheres and nanospheres encapsulating drugs may also
be prepared using an in vivo degrading polymer such as lactic acid-glycolic acid copolymer.         While
the present invention has been described with reference to specific aspects or embodiments thereof, it
will be understood by those of ordinary skilled in the art that various changes can be made or
equivalents can be substituted without departing from the true spirit and scope of the invention.
Additionally, to the extent permitted by applicable patent statutes and regulations, all publications,
patents and patent applications cited herein are hereby incorporated by reference in their entirety to
the same extent as if each document had been individually incorporated by reference herein.
EXAMPLES          Hereinafter, the present invention will be described in detail by way of Examples.
However, the scope of the present invention is not limited in any way by these Examples. The
Example number and the product number of a compound produced in the Example are the same.
Unless noted otherwise, reagents, starting materials, and solvents were purchased from vendors (for
example, Aldrich, Wako Junyaku, Tokyo Kasei, Fluka, Sigma, and the like) and used without further
purification. [Reference Example 1] Synthesis of 8-hydroxyquinohne-N-oxide         8-Quinolinol (351g,
2.42 mol) was dissolved in dichloromethane (3.5 L) and, under ice-water cooling,
meta-chloroperbenzoic acid (675.3 g, 2.74 mol) was added thereto in portions, and the mixture was
stirred at room temperature for 2 hours. Insoluble matter was removed by filtration and was washed
with dichloromethane. The filtrate and the washing were mixed and concentrated under reduced
pressure. To the residue, 2% aqueous ammonia (2.1 L) was added and the mixture was stirred at
room temperature overnight. The precipitate was collected by filtration, washed with purified water,
and dried under reduced pressure to obtain 8-hydroxyquinoline-N-oxide (318.4 g). 111-NMR(400MHz,
DMSO-d6) 58.51(d, J=8.0Hz, 1H), 8.06(d, J-8.01-1z, 1H), 7.43-7.56 (m, 2H), 7.39(d, J=8.0Hz, 1H),
6.98(d, J=8.0Hz, 1H) [Reference Example 2] 



Synthesis of 8-acetoxy-1H-quino lin-2-one         8-Hydroxyquinoline-N-oxide (640 g, 3.97 mol) was
suspended in acetic anhydride (2.0 L) and the mixture was stirred at 70C for 2.5 hours. Under
ice-water cooling, the reaction mixture was stirred at 10C or lower for 1 hour and, thereafter, the
precipitate was collected by filtration, washed with purified water, and dried under vacuum to obtain
8-acetoxy-1H-quinolin-2-one (570.6 g). 1H-NMR(400MHz, DMSO-d6) 611.6(s, 1H), 7.94(d, J=9.6Hz,
11-1), 7.56(d, J=8.0Hz, 1171), 7.28(d, J=8.0Hz, 111), 7.17(t, J=8.0Hz, 1H), 6.53(d, J=9.6Hz, I H),
2.36(s, 3H) [Reference Example 3] Synthesis of 5-acety1-8-hydroxy-1H-quinolin-2-one
8-Acetoxy-1H-quinolin-2-one (570.6 g, 2.81 mol) was suspended in d chloroethane (5.8 L), aluminum
chloride (925 g, 6.94 mol) was added thereto in portions at 20C or lower under ice-water cooling, and
the mixture was stirred at 70C to 80C for 3 hours. The reaction mixture was concentrated under
reduced pressure. To the residue was added 1 M hydrochloric acid (10 L) and the mixture was stirred
at room temperature overnight. The precipitate was collected by filtration, washed with purified water,
and dried under reduced pressure to obtain 5-acetyl-8-hydroxy-1H-qu nolin-2-one (584 g).
11-NMR(400MHz, DMSO-d6) 6 11.3(s, HI), 10.6(s, 1H), 8.66(d, J=10.0Hz, 7.67(d, j=8.4Hz, 111),
6.91(d, J=8.411z, 1H), 6.52(d, J=10.0112, 1H), 2.41(s, 3H) [Reference Example 4] Synthesis of 5-
acety1-8-berizyloxy-IH-quino lin-2-one         5-Acetyl-8-hydroxy-1H-quinolin-2-one (430 g, 2.12 mol)
was suspended in N,N-dimethylformamide (3.3 L), potassium carbonate (298 a, 2.16 mol) and
subsequently benzyl bromide (298 g, 2.11 mol) were added thereto, and the mixture was stirred at
room temperature for 2 hours. The insoluble matter was  removed by filtration and washed with
N,N-dimethylformamide. The filtrate and the washing were mixed and concentrated under reduced
pressure. To the residue was added purified water (3.3 L) and the mixture was stirred at room
temperature overnight. The precipitate was collected by filtration, washed with purified water, and dried
under vacuum to obtain 5-acetyl-8-benzyloxy-1H-quinolin-2-one (541 g). IH-NMR(400MHz, CDC13) 8
9.23(s, 1H), 8.93(d, J=10.0Hz, 114), 7.69(d, J=8.01-Iz, 1H), 7.43(s, 51-1), 7.04(d J=8.0Hz, 1H), 6.77(d,
J=10.0Hz, 1H), 5.26(s, 214), 2.65(s, 3H) [Reference Example 5,] 



Synthesis of 8-benzyloxy-5-(2-bromoacety1)-1H-quinoln-2-one
5-Acetyl-8-benzyloxy-1H-quinolin-2-one (372 g, 1.27 mol) was dissolved in tetrahydrofuran (3.6 L) and
the solution was cooled to 0C. Pyridi ium tribromide (453 g, 1.27 mol) was added thereto in portions,
and the mixture was heated under reflux for 3 hours. Thereafter, tetrahydrofuran (3.1 L) was added
and the mixture was heated under reflux overnight. The precipitate was collected by filtration and
washed with tetrahydrofuran. The solid was suspension-washed with tetrahydrofuran (2.3 L) and,
thereafter, washed with purified water (3 L). Separately, the tetrahydrofuran filtrate and the washings
were mixed, concentrated under reduced pressure, and the residue was suspension-washed with
tetrahydrofuran (1 L). The solids were combined and dried under reduced pressure to obtain
8-benzyloxy-5-(2-bromoacety1)-11-1-quinolin-2-one (387 g). 114-NMR(400MHz, DMSO-d6) 6 11.1(s,
111), 8.49(d, J=9.0Hz, 1H), 7.86(d, J=9.0Hz, 11-1), 7.58(d, J=8.0Hz, 2H), 7.25-7.45(m, 5H), 6.67(d,
J=9.011z, 1H),  5.42(s, 2H), 4.91(s, 211) [Reference Example 6] Synthesis of
8-benzyloxy-54(R)-2-bromo-1-hyroxyethyl)-1H-quinolin-2-one         Under an argon flow,
8-benzyloxy-5-(2-bromoacety1)-1H-quinolin-2-one (374 g, 1.00 mol) was suspended in dehydrated
tetrahydrofuran (3.8 L), CBS catalyst (27.8 g) was added thereto, and the mixture was stirred at -55 to
-45C for 40 minutes. After adding dropwise a 0.9 M tetrahydrofuran solution of borane-tetrahydrofuran
complex (1.27 L) at the same temperature the reaction mixture was gradually warmed to 0C. After
adding methanol (1.3 L) dropwise, insoluble matter was removed by filtration and washed with
tetrahydrofuran. The filtrate and the washing were mixed and concentrated under reduced pressure.
To the residue was added purified water (6.3 L), and the mixture was stirred at room temperature
overnight. The precipitate was collected by filtration and washed with purified water. Further, the
precipitate was suspension-washed with ethyl acetate (4.8 L), collected by filtration, and dried under
reduced pressure to obtain 8-benzyloxy-54(R)-2-bromo-1-hyroxyethyl)-1H-quinolin-2-one (278 g).
114-NMR(400MHz, CDCF) 5 9.26(s, 11-1), 8.08(d, J-10.0Hz, 111), 7.37-7.45(m, 511), 7.28(d,
1=8.0Ilz, 1H), 7.05(d, J-8.0Hz, 1H), 6.72(d, 1-10.0Hz, HI), 5.33(dd, J-9.0Hz, 4.0Hz, III), 5.19(s, 2f1),
3.71-3.74(m, 2H) [Reference Example 7] Synthesis of
5-((R)-2-azido-1-hyroxyethyl)-8-benzyloxy-lH-quinolin-2-one    8-Benzyloxy-54(R)-2-bromo-l-hv
oxyethy0-111-quinolin-2-one (20.8 g, 55.6 mmol) and sodium azide (3.61 g, 55.5 mmol) were
suspended in N,N-dimethylformam de (100 mL) and the mixture was stirred at 65C for 3 hours. 69
Sodium azide (1.81 g, 27.8 mmol) was added thereto and the mixture was stirred at the same
temperature overnight. To the reaction solution was added purified water and stirred at room
temperature for 1 hour. The precipitate was collected by filtration and washed with purified water. By
drying under reduced pressure, 54(R)-2-azido-1-hyroxyethyl)-8-benzyloxy-1H-quinolin-2-one (16.8 g)
was obtained. 1H-NMR(400MHz, DMSO-d6) S 10.7(s, 1H), 8.19(d, J=12.0Hz, 1H), 7.56(d, J=8.014z,
241), 7.34-7.41(m, 411), 7.26-7.33(m, 1H), 7.20(s, 214), 6.54(d, J=8.0Hz, 111), 5.90(d, .1=8.0Hz,
111), 5.30(s, 2111), 5.18-5.26(m, 114), 3.44(dd, J=12.0Hz, 8.0Hz, 141), 3.30(dd, J=16.0Hz, 4.011z,
1H) 



[Reference Example 8] Synthesis of 5-((R)-2-amino-1-hyroxyethyl)-8-hydroxy-1H-quinolin-2-one
acetate         54(R)-2-Azido-l-hyroxyethyl)-8-benzy1oxy-1H-quinolin-2-one (16.8 g, 49.9 mol) was
suspended in acetic acid (50 mL), a catalytic amount of palladium hydroxide-carbon was added
thereto, and the solution was stirred under a hydrogen atmosphere overnight. The catalyst was
removed by filtration and the filtrate was concentrated under reduced pressure. To the residue were
added methanol (100 mL) and ethyl acetate (100 mL), and the mixture was stirred The precipitate was
collected by filtration and dried to obtain 54(R)-2-amino-l-hyroxyethyl)-8-hydroxy-IH-quinolin-2-one
acetate (12.5 g). 1H-NMR(400M1-lz, DMSO-d6) S8.16(d, J=8.01-1z,111),7.05(d,J=8.0Hz, 1H),
6.91(d,J=8.0Hz, 1H),6.49(d, J=8.0Hz, 1H),5.06(dd,J=8.0Hz,4.0Hz, 11-0i  2.85(dd, J=12.0IIz, 4.0Hz,
111), 2.73(dd, J=12.0Hz, 8.0Hz, 114), 1.84(s, 314) [Reference Example 9] 



Synthesis of tert-butyl trans-3-(4-bromo-3-nitrophenyl)acrylate         Under a nitrogen flow, sodium
hydride (40% of mineral oil added; 1.70 g, 42.6 mmol) was suspended in tetrahydrofuran (80 mL) and,
underice-water cooling, tert-butyl diethyl phosphonoacetate (8.59 g, 34.1 mmol) was added thereto.
After stirring the mixture for 1 hour under ice-water cooling, a N,N-dimethylformamide (50 mL) solution
of 4-bromo-3-nitro-benzaldehyde (6.53 g, 28.4 mmol) was added and the mixture was stirred for 16
hours while bringing the temperature gradually to room temperature. Under ice-water cooling, a
saturated aqueous solution of ammonium chloride was added to stop the reaction and the reaction
mixture was extracted with ethyl acetate. The organic layer was washed with a saturated solution of
sodium chloride, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure
The residue was purified by flash column chromatography to obtain tert-butyl
trans-3-(4-bromo-3-nitrophenyHacrylate (7.07 g). 1H-NivIR(4n0MH7, cDC13) A 7.95(d, .1=2.0Hz, 1H),
7.750, .1=8.3Fiz, 1111, 7.52(dd, 1-8.3Hz, 2.01z, 1f1), 7.51(d, .1=16.1Elz, 1H), 6.45(d, J=16.1Hz, 1H),
1.54(s, 9H) [Reference Example 10] Synthesis of tert-butyl trans-3-(3-nitro-4-phenylphenyl)acrylate
tert-Butyl trans-3-(4-bromo-3-nitrophenyl)acrylate (7.07 g, 21 5 mmol) was dissolved in 1,4-dioxane
(200 mL) and thereto were added phenyl boric acid (5.25 g, 42.1 mmol), cesium carbonate (56.1 g,
172.2 mmol), 1,1-[bis(diphenylpho sphino)ferrocene]dichloropalladium(THdichloromethane complex
(0.88 g, 1.1 mmol), and purified water (50 mL) The mixture was stirred under a nitrogen flow at 80C for
4 hours. The reaction solution was 71  filtered through celite, alumina, and Florisil, and, thereafter,
extracted with ethyl acetate. The organic layer was washed with a saturated aqueous solution of
sodium chloride, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure.
The residue was purified by flash column chromatography to obtain tert-butyl
trans-3-(3-nitro-4-phenylphenyl)acrylate (6.52 g).  h-iNMR(400MHz, CDCI3) S 7.96(d, J=1.71-1z, III),
7.71(dd, J=7.811z, 1.7Hz, IH), 7.60(d, J=16.1Hz, 11), 7.40-7.49(m, 4H), 7.29-7.36(m, 21-1), 6.48(d,
J=16.1Hz, III), 1.55(s, 911) [Reference Example 11] Synthesis of tert-butyl
3-(3-amino-4-phenylphenyl)propionate 



tert-Butyl trans-3-(3-nitro-4-phenylphenyl)acrylate (6.52 g, 20.0 mmol) was dissolved in methanol (100
mL) and ethyl acetate (100 mL), 10% palladium-carbon (500 mg) was added thereto, and the mixture
was stirred under a hydrogen atmosphere at room temperature for 16 hours. The reaction solution was
filtered though celite and the filtrate was concentrated under reduced pressure to obtain tert-butyl
3-(3-amino-4-phenylphenyl)propionate (5.94 g). LC/MS: M+1 = 338.2 [Reference Example 12]
Synthesisoftert-butyl 3134 {[(1-rnethylp iperid in-4-y0oxy]carbonyll ammo)-4-phenylphenyl]propionate
Under a nitrogen flow, 4-hydroxy-l-methylpiperidine (2.88 g, 25.0 mmol) was dissolved in acetom le
(80 mL) and, under ice-water cooling, a solution of d phosgene (9.89 g, 50 mmol) in aceton le (20 mL)
was added thereto. After stirring at room temperature for 1 hour, the reaction mixture was
concentrated  under reduced pressure to obtain a solid. The solid obtained was added to a solution of
tert-butyl 3-(3-amino-4-phenylphenyl)propionate (2.97 g, 10.0 mmol) in pyridine (50 mL) and the
mixture was stirred at room temperature for 16 hours. Under ice -water cooling, the reaction was
stopped by addition of a dilute aqueous solution of sodium hydroxide and the mixture was extracted
with ethyl acetate. The organic layer was washed with a saturated aqueous solution of sodium
chloride, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. The
residue was purified by flash column chromatography to obtain tert-butyl 3434
{[(1-methylpiperidin-4-yDoxylcarbonyll amino)-4-phenylphenylThropionate (5.08 g). '1-1-NMR(400MHz,
CDCI3) 6 7.99(s, 1H), 7.45-7.500m, 2H), 7.39-7.43(m, 1H), 7.33-7.37(m, 2H), 7.13(d, J=7.8Hz, 1H),
6.97(dd, J=7.8Hz, 1.7Hz, I1-1), 6.59(s, III), 4.69-4.74(m, IH), 2.95(t, J=7.9Hz, 2H), 2.60-2.74(m, 2H),
2.60(t, J=7.5Hz, 21-1), 2.26(s, 3H), 2.16-2.25(m, 21-1), 1.89-1.99(m, 2H), 1.66-1.82(m, 2H), 1.44(Q,
9II) [Reference Example 12-2] Synthesisoftert-butyl 3-(3- {[(
[1R,2R,4S,5S,7S]-9-methy1-3-oxa-9-azatricyclo [3.3.1.02'4]nonan-9-y1 ox y)c arbonyl] amino}-4-phen
ylphenyepropionate        In accordance with Reference Example 12, from tropenol (310 mg, 2.0 mmol)
and tert-butyl 3-(3-amino-4-phenylphenyl)propionate (297 mg, 1.0 mmol), there was obtained tert-butyl
3-(3- ] [( f[lR,2R,4S,5S,7S]-9-methyl-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-9-ylIox
y)carbonyl]amino1-4-phenylphenyl)prop onate (121 mg). 



LC/MS: M+1 = 479.3 [Reference Example 13] Synthesisof 3-[3-( l-methylpiperidin-4-yDoxy] carbonyl}
am no)-4-phenylphenyl]propionate hydrochloride Totert-butyl
343-(1[0-methylpiperidin-4-yfloxy]carbonyllamino)-4-phenylphenyl]propionate (5.08 g, 11.6 mmol) was
added a 4M solution of hydrochloric acid in dioxane (70 mL) and the mixture was stirred at 70C for 2
hours. The reaction solution was concentrated under reduced pressure to obtain 3434
{[(1-methylpiperidin-4-yl)oxy]carbonyll amino)-4-pbenylphenyl]propionate hydrochloride (5.49 g).
[Reference Example 13-2] Synthesisor
3-(3-{[1R,2R,4S,5S,7S]-9-methyl-3-oxa-9-azatricycle,[3.3.1.02:4]nonan-9-y1} ox y)c arbo nyl] amino
1-4-phenylphenyl)prop io nate hydrochloride In accordance with Reference Example13, frombenzyl
3-(3- { [l R,2R,4S,5S,7S]-9-methy1-3-oxa-9- azatricyclo[3.3.1.02A]nonan-9-y1 1 ox
y)carbonyl]amino1-4-phenylphenyppropionate (121 mg, 0.25 mmo I) obtained in Reference Example
12-2, there was obtained 3-(3- {[( {[l
R,2R,4S,5S,7S]-9-methyl-3-oxa-9-azatricyclo[3.3.1.021nonan-9-yllox
y)carbonyl]-4-phenylphenyl)propionate hydrochloride (105 mg). LC/MS: M+1 = 423.3  [Reference
Example 14] 



Synthesis of 4-Rtert-butyldimethylsilanoyloxy)methyflaniline         4-Am nobenzyl alcohol (5.00 g, 40.6
mmol) and imidazole (5.52 g, 81.2mmol) were dissolved in tetrahydrofuran (30 mL) and a solution of
tert-butyldimethylchlorosilane (9.14 g, 60 9 mmol) in tetrahydrofuran (10 mL) was added thereto. After
stirring the reaction mixture at room temperature for 1 hour, the reaction was stopped by addition of
purified water and the mixture was extracted with ethyl acetate. The organic layer was washed with a
saturated aqueous solution of sodium chloride, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified by flash column chromatography to
obtain 4-[(tert-butyldimethylsilanoyloxy)methyl]aniline (9.94 [Reference Example 15]
Synthesisof1-methylp ip erid in-4- yl N- {5-[2-( 4- [(tert-butyldimetlayi ilanoyloxy)methyl]phenyll c
arbamo yOethyl] -2-p hen/phenyl') carbamate         3-[3-( [(1-Methylpiperidin-4-y0oxy]carbonyl}
amino)-4-phenylphenyl]pro pionatehydrochloride(191mg,0.5mmol)wasdissolvedin
N,N-dirnethylformamide (10 mL) and thereto was added
N-ethyl-N'-(3-dimethylarninopropyl)carbodiimide hydrochloride (1.0 mmol), N-hydroxybenzotriazo le
(1.0 mmo I), triethylam ne (5.0 mmo 1), 4-Rtert-butyldimethylsilanoyloxy)methyliar1116, (1.0 mmn1),
and the mixture was stirred at room temperature for 16 hours. The reaction mixture was extracted with
ethyl acetate and the organic layer was washed with a saturated aqueous  solution of sodium chloride,
dried over sodium sulfate, and concentrated under reduced pressure. The residue was purified by
flash column chromatography to obtain 1-methylpiperidin-4-y1 N- {5-[2-( {4-[(tert-b utyld imethyls ilano
ylo xy)methyl]phenyll c arbamo yl)ethyl] -2-p henylphenyl 1 carbamate (121.7 mg).
111-NIVIR(400MHz, CDC13) S 8.03(s, 1H), 7.39-8.05(m, 5H), 7.32-7.36(m, 2H), 7.22-7.29(m, 311),
7.13(d, J=7.8Hz, 1H), 7.02(d, J=7.8Hz, 1H), 6.62(s, 1H), 4.68-4.75(m, 11:1), 4,69(s, 2H), 3.09(t,
j=7.6Hz, 2H), 2.71(t, J=7.6Hz, 2H), 2.62-2.71(m, 2H), 2.29(s, 3H), 2.19-2.31(m, 2H), 1.92-2.00(m, 2H),
1.68-1.78(m, 21-1), 0.93(s, 9H), 0.08(s,614) [Reference Example 16] Synthesis of
3-(4-bromo-3-nitrobenzoyl)propionic acid         Under salt-ice cooling, 3-(4-bromobenzoyl)propionic
acid (75.0 g, 291.7 mmol) was added to fuming nitric acid (200 mE) in portions at such a rate that the
temperature of the reaction solution could be maintained at -5C or lower. After stirring at -12C to -10C
for 1 hour, the reaction solution was poured onto ice. The solid which precipitated was collected by
filtration, washed with purified water, and thereafter dried under reduced pressure to obtain
3-(4-bromo-3-nitrobenzoyl)propionic acid (91.0 g).  H-NMR(400MHz, DMSO-d6) 8 8.43(d, J=2.01-Iz, I
H), 7.96-8.06(m, 2H), 3.20(t, j=6.21-1z, 2H), 2.51(t, J=6.2Hz, 2H) [Reference Example 17] 



Synthesis of 3-(3-nitro-4-phenylbenzoyl)propion c acid 3-(4-Bromo-3-mtrobenzoyl)propionic acid (45.3
g, 150.0 mmol) was  dissolved in 1,4-dioxanc (400 mL), thereto were added phenyl boric acid (27.4 g,
225.0mmol),cesiumcarbonate(146.6g,450.0mmol), 1,11bis(diphenylpho sphino)ferrocene] dichloropal
lad ium(II) dichloromethane complex (3.7 g, 4.5 mmol), and purified water (150 mL), and the reaction
mixture was stirred under a nitrogen flow at 80C for 18 hours. The reaction solution was filtered
through celite, alumina, and Florisil, and, thereafter, the aqueous layer was separated. The organic
layer was extracted with a dilute aqueous solution of sodium hydroxide. After the aqueous layers were
combined and washed with ethyl acetate, the layer was acidified, underice-water cooling, with 6 M
hydrochloric acid and extracted with ethyl acetate. The organic layer was washed with a saturated
aqueous solution of sodium chloride, dried over anhydrous magnesium sulfate, and concentrated
under reduced pressure to obtain 3-(3-nitro-4-phenylbenzoyepropionic acid (39.4 g).
1H-INIMR(400Milz, DMSO-d6) S 12.22(s, 1H), 8.48(d, J=0.9Julz, 1H), 8.30(dd, .1=8.2Hz, 0.9Hz, 1H),
7.73(d, 1-8.2Hz, T-1), 7.45-7.50(m, 311), 7.37-7.41(m, 211), 3.34(t, J=6.2Hz, 2.11), 2.63(t, J=6.2Hz,
21-1) [Reference Example 18] Synthesis of 4-(3-amino-4-phenylphenyObutyric acid
3-(3-Nitro-4-phenylbenzoy1)-propionic acid (18.6 g, 69 0 mmol) was dissolved in acetic acid (200 mL)
and trifluoroacetic acid (20 mL), 10% palladium hydroxide-carbon (5 g) was added thereto, and the
mixture was stirred under a hydrogen atmosphere at 70C for 16 hours. After filtering the reaction
solution through celite, the filtrate was concentrated under reduced pressure. To the residue was
added methanol (100 mL) and a 5 M aqueous solution 77  of sodium hydroxide (300 mL) and the
mixture was heated under reflux for 6 hours. After cooling the reaction solution to room temperature,
ethyl acetate and purified water were added and the aqueous layer was separated. The organic layer
was extracted with a dilute aqueous solution of sodium hydroxide. The aqueous layers were combined
and, under ice-water cooling, acidified with acetic acid and extracted with ethyl acetate. The organic
layer was washed with a saturated aqueous solution of sodium chloride, dried over anhydrous
magnesium sulfate, and concentrated under reduced pressure. The residue was purified by flash
column chromatography to obtain 4-(3-amino-4-phenylphenyl)butyric acid (12.6 g). 1H-NMR(400MHz,
DMSO-d6) 8 7.35-7.44(m, 4H), 7.27-7.33(m, 1H), 6.90(d, J=7.8Hz, 114), 6.60(d, J=1.01-1z, 1H),
6.48(dd, J=7.8Hz, 1.0Hz, 1H), 2.47(d, J=7.814z, 2H), 2.24(d, J=7.41-1z, 21-1), 1.74-1.82(m, 2H)
[Reference Example 19] 



Synthesis of benzyl 4-(3-amino-4-phenylphenyeb ------ rate tosylate         To a suspension of
4-(3-Amino-4-phonylphenyl)butyric acid (21.6 g, 84.6 mmol) in toluene (300 mL), benzyl alcohol (50
mL) and tosylic acid hydrate (17.7 g, 93.0 mmol) were added, and the mixture was heated under reflux
for 5 hours with water removed by a Dean-Stark trap. The reaction solution was concentrated under
reduced pressure and a solid obtained was washed with a mixed solvent of hexane-ethyl acetate (4:1).
The solid was collected by filtration and dried under reduced pressure to obtain benzyl
4-(3-ammo-4-phenylphenyl)butyrate tosylate (41.2 g). 1H-NMR(400MHz, DMSO-d6) 8 7.44-7.53(m,
5H), 7.30-7.39(m, 7H), 7.28(d,  J=7.8Hz, 2H), 7.19-7.27(m, 1H), 7.11(d, J=7.81-1z, 2H), 5.10(s, 211),
4.49(s, 3H), 2.65(t, J=7.7Hz, 2H), 2.42(d, J=7.4Hz, 2H), 1.83-1.90(m, 2H) [Reference Example 20]
Synthesisofbenzyl 4-[3-( I [(1-methylpiperidin-4-yl)oxy] carbonyl} amino)-4-phenylphenyllbutyrate
Under a nitrogen flow, 4-hydroxy-1-methylpiperidine (10.4 g, 90.0 mmol) was dissolved in acetonitrile
(100 mL) and to the solution was added, under ice-water cooling, a solution of diphosaene (35.6 g,
180 mmol) in acetonirile (50 mL). After stirring at room temperature for 5 hours, the reaction mixture
was concentrated under reduced pressure to obtain a solid. The solid obtained was added to a
solution of benzyl 4-(3-amino-4-phenylphenyl)butyrate tosylate (31.1 g, 60.0 mmol) in a mixed solvent
of pyridine (50 rriL) and N,N-dimethylformamide (150 mL), and the mixture was stirred at room
temperature for 2 hours. Under ice-water cooling, the reaction was stopped by addition of purified
water and the reaction mixture was extracted with ethyl acetate. The organic layer was washed with a
dilute aqueous solution of sodium hydroxide and a saturated aqueous solution of sodium chloride,
dried over anhydrous magnesium sulfate, and concentrated under reduced pressure The residue was
purified by flash column chromatography to obtain benzyl 4-[3-( ] [(1- methylp iperidin-4-yl)oxy]
carbonyl] amino)-4-phenylphenyll butyrate (25.8 g).  1-1-NMR(400M1-Iz, CDC11) 8 7.96(s, 1H),
7.43-7.50(m, 21-1), 7.39-7.42(m, LE), 7.30-7.38(m, 7T1), 7.12(d, J=7.8Hz, 11-1), 6.93(dd, J=7.711z,
1.61Iz, II-I), 6.58(s, 1H), 5. I3(s, 211), 4.65-4.75(m, 1H), 2.690, J=7.6Hz, 2H), 2.60-2.68(m, 2H), 79
2.42(t, J=7.4fIz, 2H), 2.26(s, 3H), 2.16-2.21(m, 2H), 2.98-1.08(m, 2H), 1.68-1.88(m, 2H), 1.64-1.75(m,
2H) [Reference Example 20-2] Synthesisofbenzyl 



4-(3- 1[(1[1R,2R,4S,5S,7S]-9-methyl-3-oxa-9-azatricyclo [3.3 02'4] no nan-7-yllo x y)carbonyl]
amino1-4-phenylphenyl)butyratc         In accordance with Reference Example 20, from scopinc
(purchased from Shanghai FWD Chemicals Co, Ltd.; 9.31 g, 60.0 minol) and benzyl
4-(3-amino-4-phenylphenyl)butyrate tosylate (31.1 g, 60.0 mmol), there was obtained benzyl 4-(3-1[( {
[IR,2R,4S,5S,7S]-9-methy1-3-oxa-9- azatr cyclo [3.3.1.02-4]nonan-7-y1} ox
y)carbonyl]amino1-4-phenylphenyl)butyrate (9.14 g). LC/MS: M+1 = 527.3 [Reference Example 20-3]
Synthesisofbenzyl 4-(3- {[(1(1R,3R)-8- methy1-8-azabicyclo[3.2.1] octan-3-y11oxy)carbonyl]amino 1-4
-phenylphenyl)butyrate         In accordance with Reference Example 20, from tropine (2.82 g, 20.0 ml)
and benzyl 4-(3-amino-4-phenylphenyl)butyrate tosylate (5.17 g, 10.0 mmol), there was obtained
benzyl 4-(3-1[( {(1R,3R)-8-methyl-8-azabicyclo[3.2 1] octan-3-y11 oxy)earbonyl] amino -4
-phenylphem/Dbutyrate (4.37 g). LC/MS: M+1 = 513.3 [Reference Example 21]  Synthesisof 4-[3-( {[(1
-methylpipe din-4-yboxy]carbonyHamino)-4-phenylphenyl]butyric acid Benzyl 4434
[(1-methylpiperidin-4-yl)oxy] carbonyl} amino)-4-phenylphenyi]butyrate (218 g, 5.30 mmol) was
dissolved in ethyl acetate (250 mL), 10% palladium hydroxide-carbon (5 g) was added thereto, and the
mixture was stirred under a hydrogen atmosphere at room temperature for 3 days and, thereafter, at
50C for 6 hours.After filtering the reaction solution through cclite, the filtrate was
concentratedunderreducedpressuretoobtain 



4-[3-(1[(1-methylpiperidin-4-yboxy]carbonyl} amino)-4-phenylphenyl]butyric acid (21.3 g).
11-1-NMR(400MHz, DMSO-d6)  7.94(s, HI), 7.43-7.48(m, 51-1), 7.27(d, 1=7.81-iz, 1H), 7.26(s, 1H),
7.16(dd, 1-7.8Hz, 1.21Iz, 1H), 4.46-4.54(m, 11-1), 2.66(t, 1=7.7Hz, 2H), 2.55-2.620m, 2H), 2.30(t,
J=7.31Iz, 21-0, 2.20(s, 314), 2.12-2.23(m, 21-1), 1.82-1.92(m, 21-1), 1.72-1.79(m, 214), 1.48-1.58(m,
21-1) [Reference Example 21-2] Synthesisof 4-(3- {[(R,3R)-8-methyl-8-azabicyclo[3.2.1]octan-3-y1}
oxy)carbonyl] amino 1-4 -phenylphenyl)butyric acid In accordance with Reference Example 21,from
benzyl 4-(3- {11(R,3R)-8-methyl-8-azabicyclo[3.2.1]oetan-3-ylloxy)carbonyliamino }-4
-phenylphenyl)butyrate (2.09 g, 3.98 mmol) obtained in Reference Example 20-3, therewasobtained
4-(3-1[( {(1R,3R)-8-methyl-8-azabicyclo[3.2.1]octan-3-yll oxy)carbonyl] amino 4 -phenylphenyl)butyric
acid (706 mg). LC/MS: M+1 = 423.3 [Reference Example 21-3] 



Synthesisof 4-(3- {[( f[lR,2R,4S,5S,7S]-9-methyl-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-yllox y)c
arbonyl] amino I- -4-phenylphenyebuty c acid         In accordance with Reference Example 21, from
benzyl 4-(3- RA [I R,2R,4S,5 S,7S]-9-methyI-3-oxa-9-azatricyclo[3.3.1.02'4] nonan-7-y4 o x
y)carbonyl]amino}-4-phenylphenyl)butyrate (2.09 g, 3.98 mmol)obtained in Reference Example 20-2,
there was 4-(3- { [(J[1R,2R,4S,5S,7S]-9-methy1-3-oxa-9-azatricyclo [3.3.1 .02A]nonan-7-y1 } ox y)c
arbo nyi] amino }-4-phenyipbenyl) b utyrIc acid (1.55 g). LC/MS:1\4+1 = 437.3 [Reference
Example21-6] Synthesis of 4-(4-bromobenzoyDbutyric acid         To a mixture of aluminum chloride
(8g, 60 mmol) and bromobenzene (30 mL), ethylglutaryl chloride (5 g, 28 0 mmol) was added under
ice-water cooling and the mixture was stirred at room temperature for 2 hours. After stopping the
reaction by pouring the reaction solution onto ice, the mixture was extracted with ethyl acetate. The
organic layer was washed successively with a saturated aqueous solution of sodium chloride, a
saturated aqueous solution of sodium bicarbonate, and a saturated aqueous solution of sodium
chloride, and after drying over anhydrous magnesium sulfate, the solution was concentrated under
reduced  pressure.         To the residue were added a 5 M aqueous solution of sodium hydroxide (15
mL), tetrahydrofuran (50 mL), and methanol (20 mL), and the mixture was stirred at room temperature
for 18 hours. To the reaction solution was added  ethyl acetate and purified water, the aqueous layer
was separated. Under ice-water cooling, the aqueous layer was acidified with 6 M hydrochloric acid
and extracted with ethyl acetate. The organic layer was washed with a saturated aqueous solution of
sodium chloride, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure
to obtain 4-(4-brotnobenzoyl)butyric acid (5.96 g).  H-NMR(400MHz, DMSO-d6) S I2.08(s, 1H),
7.87(dt, j=8.8Hz, 2.0Hz, 211), 7.71(dt, J=8.8Hz, 2.0Hz, 2H), 3.03(t, .1=7.214z, 214), 2.28(t, j=7.411z,
2H), 1.75-1.86(m, 2H) [Reference Example 16-2] Synthesis of 4-(4-bromo-3-nitrobenzoyl)butyric acid
inaccordancewithReferenceExample16,from 4-(4-bromobenzoyl)butyric acid (5.95 g, 21.9 mmol)
obtained in Reference 



Example 21-6, there was obtained 4-(4-bromo-3-nitrobenzoyl)butyric acid (6.76 g).
11-1-NMR(400MHz, DMSO-d6) S 8.48(4 1=1.7Hz, 1H), 8.03-8.10(m, 2H), 3.10(t, J=7.2Hz, 2H), 2.29(t,
J=7.4Hz, 2H), 1.76-1.86(m, 2H) [Reference Example 17-2] Synthesis of
4-(3-nitro-4-phenylbenzoyl)butyric acid InaccordancewithReferenceExample17,from
4-(4-bromo-3-nitrobenzoyl)butyric acid (6.76 g, 19.0 mmol) obtained in Reference Example 16-2, there
was obtained 4-(3-nitro-4-phenylbenzoyl)butyric acid (5.94 ,g) Ifl-NMR(400MHz, DMSO-d6) 5 12.11(s,
1H), 8.45(d, J=2.0Hz, 11-1), 8.27(dd, J=8.01-Iz, 2.0Hz, 1H), 7.72(d, J=8.0Hz, 1H), 7.44-7.50(m, 3H),
7.36-7.40(m, 2H), 3.1 6(t, J=7.1Hz, 2H), 2.32(1, J=7.3Hz, 211),1 .81-1.90(m, 2F1) [Reference
Example 18-2] Synthesis of 5-(3-a no-4-phenylphenyl1valeric acid
InaccordancewithReferenceExample18,from 4-(3 n ro-4-phenylbenzoyl)butyric acid (2.93 g, 10.0
mmol) obtained in Reference Example 17-2, there was obtained 5-(3-amino-4-phenylphenyevaleric
acid (1.52 g). 



[Reference Example 19-2] Synthesis of benzyl 5-(3-amino-4=phenylphenyl)yalerate tosylate
AccorddingtoReferenceExample19,from 5-(3-amino-4-phenylphenyl)yaleric acid (1.37 g, 5.10 mrnol)
obtained in  Reference Example 18-2, there was obtained benzyl 5-(3-amino-4-phenylphenyOyalerate
tosylate (3.53 g). III-NMR(400MHz. DMSO-d6) 8 7.43-7.53(m, 5H), 7.29-7.39(m, 91-1), 7.19-7.24(m,
114), 7.11(d, J=7.81-1z, 21-1), 5.08(s, 2H), 4.48(s, 3H), 2.63(1, J-6.8Hz, 2H), 2.41(d, J=8.8Hz, 2H),
1.56-1.61(m, 4H) [Reference Example 20-4] Synthesisofbenzyl 5434]
[(1-methylpiperidin-4-yl)oxy]carbonyll amino)-4-phenylphenyl)yalcrate           In accordance with
Reference Example 20, from benzyl 5-(3-amino-4-phenylphenyl)valerate tosylate (L32 g, 2.5 mmol)
obtained in Reference Example 19-2 and 4-hydroxy-l-methylpiperidine (0.58 g, 5.0 mmol),
therewasobtainedbenzyl 5-[3-( [[(1-methylpiperidin-4-y0oxy]carbonyllamino)-4-phenylphenyl)valerate
(985mg). '1-I-NMR(400MHz, CDC13) 6 7.95(s, 11-1), 7.46-7.50(m, 2H), 7.26-7.42(m, 8H), 7.11(d,
I=7,81-Tz, 1H), 6.92(dd, 21=7.8Hz, 1.5Hz, 1H), 6.60(s, 1H), 5.12(s, 2H), 4.67-4.74(m, Ii-I), 2.66(t,
J=7.0Hz, 2H), 2.62-2.70(m, 2H), 2.40(1, .1=7.3Hz, 2H), 2.26(s, 311), 2.18-2.21(m, 211), 1.90-2.00(m,
211), 1.66-1.83(m, 6H) [Reference Example 20-5] Synthesisofbenzyl 



5-(3- ([(1[1R,2R,4S,5S,7S]-9-methyl-3-oxa-9-azatricyclo[3.3.1.02A]nonan-7-yllox y)carbonyl]amino
-4-phenylphenyDvalerate         In accordance with Reference Example 20, from benzyl 5-(3-am
no-4-phenylpheny-I) -alerate tosylate (1.32 g, 2.5 mmol) obtained in Reference Example 19-2 and
scopine (0.95 g, 5.0 mmol), there was obtained benzyl 543- [({[ 1 R,2R,4S,5S,7S] -9- methy1-3-o xa-9-
aza cyclo [3.3 021 nonan-7-y1 ox y)carbonyl]amino I-4-phenylphenyl)valeratc (985 mg). LC/MS : M+1
= 541.3 [Reference Example 21-4] Synthesisof 5-[3-( 1[(1-methylp iperidin-4-yl)oxy] carbonyl}
amino)-4-phenylphenyl)valeric  acid         In accordance with Reference Example 21, from benzyl
54341[0 -methylpiperidin-4-ypoxy] carbonyl} amino)-4-phenylphenyl)valerate (500 mg, 0.5 mmol)
obtained in Reference Example 20-4, there was obtained 5-[3-( {[(1-methylpiperidin-4-yeoxy]carbonyll
amino)-4-phenylphenyOvaleric acid (410 mg). LC/MS : M-11 = 411.3 [Reference Example 21-5]
Synthesisof 543- {R{[ IR,2R,4S,5S,7S]-9-methyl-3-oxa-9-azatricyclo [3.3.1.021nonan-7-y11 ox
y)carbonyl]amino1-4-phenylphenyl)valeric acid 



In accordance with Reference Example 21, from ben7y1  .3.1.024]nonart-7-3/11ox mmol) obtained in
wasobtained .3.1.024]nonan-7-yllox  y)carbonyl]amino1-4-phenylphenyl)valeric acid (450 mg). LC/MS
M+1 =451.3 [Reference Example 22] Synthesis of I -(2-phenoxyethyl)piperidin-4-ol
4-Hydroxypiperidine (5.06 g,50 mmol) was dissolvedin  N,N-dimethylformamide (200 mL), potassium
carbonate (13.8 g, 100 mmol) and (2-bromoethoxy)benzene (12.9 g, 60 mmol) were added thereto,
and the mixture was stirred at 70C for 18 hours. The reaction solution was extracted with ethyl 



acetate and the organic layer was washed with a saturated aqueous solution of sodium chloride, dried
over anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue was
purified by flash column chromatography to obtain 1-(2-phenoxyethyl)piperidin-4-ol (8.48 g). LC/MS:
M4-1 = 222.3 [Reference Example 231 Synthesis of 4-amino-5-chloro-2-methoxybenzyl alcohol
To a suspension of lithium aluminum hydride (25.0 g, 116 inmol) in tetralaydrofuran (150 mL),
4-amino-5-chloro-2-methoxybenzoic acid (5 g, 28.0 mmol) was added in portions underice-water
cooling and the mixture was heated under reflux for 5 hours. Under ice-water cooling, a saturated
aqueous solution of Rochelle salt was added to stop the reaction and the reaction mixture was
extracted with ethyl acetate. The organic layer was washed with a saturated aqueous solution of
Rochelle salt and a saturated aqueous solution of sodium chloride, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The solid obtained was washed with a mixed
solvent of hexane-ethyl acetate (4:1), collected by filtration, and dried under reduced pressure to
obtain 4-amino-5-chloro-2-methoxybenzyl alcohol (11.8 g) 'H-NMR(400MHz, CDC13) 6 7.13(s, 1H),
6.31(s, 11-1), 4.53(d, J=2.4Hz, 214), 4.02-4.08(broad, 2H), 3.80(s, 314) [Reference Example 14-2]
Synthesis of 4-ktert-butyldimethylsilanoyloxy)rnethyd-2-chloro-5-methoxyaniline
InaccordancewithReferenceExample14,from 4-amino-5-chloro-2-methoxybenzyl alcohol (11.8 g, 62 9
mmol)obtained in  ReferenceExample23,therewasobtained
4-[(tert-butyldimethylsilanoyloxy)methy1]-2-chloro-5-methoxyaniline (18.1 g). 1 H-NMR(400MHz,
CDC11) 6 7.25(s, 1H), 6.26(s, 1H), 4.61(s, 2H), 3.92-4.02(broad, 2H), 3.74(s, 3H), 0.94(s, 91-1),
0.08(s, 6H) [Reference Example 14-3] 



Synthesis of 4-[(tert-butyldimethylsilanoyloxy)methy1]-3-chloroaniline         In accordance h Reference
Example 23 and Reference Example 14, from 4-amino-2-chlorobenzoic acid (858 mg, 5 mmol) was
obtained 4-[(tert-butyldimethylsilanoyloxy)methy1]-3-chloroaniline (1.3 g). LC/MS : M+1 = 271.2
[Reference Example 14-4] Synthesis of 4-[(tert-butyldimethylsilanoyloxy)methy1]-2-fluoroaniline
In accordance with Reference Example 23 and Reference Example 14, from 4-amino-3-fluorobenzoic
acid (776 mg, 5 mmol), there was obtained 4-[(tert-butyldimethylsilanoyloxy)methyl]-2-fluoroaniline
(0.66 g). LC/MS: M+1 = 256.2 [Reference Example 14-5] Synthesis of
4-[(tert-butyldimethylsilanoyloxy)methyl]-2,5-difluoroaniline         In accordance with Reference
Example 23 and Reference Example 14, from 4-ammo-2,5-difluorobenzoic acid (406 mg, 2.0 mmol),
there was obtained 4-[(tert-butyldimethylsilanoyloxy)methy1]-2,5-difluoroaniline (94.2 mg). LC/MS:
M+1 = 274.2 [Reference Example 14-6] Synthesis of 4-[(tert-butyldimethyls
lanoyloxy)methyl]-3-methoxyaniline          In accordance with Reference Example 23 and Reference
Example 14, from 4-amino-2-methoxybenzoic acid (836 mg, 5 mmo1), there was obtained
4-[(tert-butyldimethylsilanoyloxy)methyl]-3-methoxyaniline (0.30 g). 



LC/MS: M+1 = 268.2 [Reference Example 14-7] Synthesis of
4-[(tert-butyldimethylsilanoyloxynnethyl]-3-fluoroaniline        In accordance with Reference Example 23
and Reference Example 14, from 4-21 no-2-fluorobenzoic acid (776 mg, 5 mmol), there was obtained
4-[(tert-butyldimethylsilanoyloxy)nethyl]-3-fluoroaniline (0.45 g). LC/MS: M+1 = 256.2 [Reference
Example 14-8] Synthesis of 4-[(tert-butyldimethylsilanoyloxy)methy1]-3-methylaniline
2-Methyl-4-nitrobenzoic acid (741 g, 5 mmol) was dissolved in methanol (20 mL), 10%
palladium-carbon (100 mg) was added, and the mixture was stirred under a hydrogen atmosphere at
room temperature for 16 hours. The reaction solution was filtered through celite and, thereafter, the
filtrate was concentrated under reduced pressure to obtain 4-amino-2-methylbenzoic acid as a crude
material. in accordance with Reference Example 23 and Reference Example 14, from
4-amino-2-methylbenzoic acid obtained, there was obtained
4-[(iert-butyldimethylsilanoyloxy3methyl]-3-methylaniline (0.33 g). LC/MS: M+1 = 252.2 [Reference
Example 14-9] Synthesis of 4-[(tert-butyldimethyls lanoyloxy)methy1]-2-chloroaniline In accordance
with Reference Example 23 and Reference Example 14,  from 4-amino-3-chlorobenzoic acid (858 mg,
5 mmol), there was obtained 4-[(tert-butyldimethylsilanoyloxy)methy1]-2-chloroaniline (0.49 g). LC/MS:
M+1 = 272.2 



[Reference Example 14-10] Synthesis of 5-ktert-butyldimethylsilanoyloxy)methyll-2-methoxyaniline
In accordance with Reference Example 23 and Reference Example 14, from
4-amino-3-methoxybenzoic acid (836 mg, 5 mmol), there was obtained
5-[(tert-butyldimethylsilanoyloxy)methy1]-2- methoxyaniline (0.45 g). LC/MS: M+1 = 268.2 [Reference
Example 14-11] Synthesis of 4-Rtert-butyldimethylsilanoyloxy)methyll-2-methylaniline         In
accordance with Reference Example 23 and Reference Example 14, from 4-ammo-3-methylbenzoic
acid (756 mg, 5 mmol), there was obtained 4-[(tert-butyldirnethylsilanoyloxy)methyl]-2-methylan 1 ne
(0.17 g). LC/MS: M+1 - 252.2 [Reference Example 14-12] Synthesis of
6-[(tert-butyldimethylsilanoyloxy)nethyl]naphthalen-2-amine         In accordance1- Reference Example
23 and Reference Example 14, from 2-amino-6-naphtho c acid (936 mg, 5 mmol), there was obtaincd
6-[(tert-butyldirnethylsilanoyloxy)methyl]naphthalen-2-amine (0.97 g). LC/MS: M+1 = 288.2 [Reference
Example 14-13] Synthesis of 2-[(tert-butyldimethylsilanoyloxy)methy1]-1-benzothiophen-5-amine In
accordance with Reference Example 23 and Reference Example 14, 



from methyl 5-am no-l-benzothiophene-2-carboxylate (1.04 mg, 5 mmol), there was obtained
2-[(tert-butyldimethylsilanoyloxy)methy1]-1-benzothiophen-5-amine (0.64 g). LC/MS: M+1 = 294.1
[Reference Example 14-14] Synthesis of 3-[(tert-butyldimethylsilanoyloxy)methy1]-4-methoxyaniline
In accordance with Reference Example 23 and Reference Example 14, from
5-amino-2-methoxybenzoic acid (836 mg, 5 mol), there was obtained
3-[(tert-butyildimethyilsilanoyloxy)methyl]-4-methoxyaniline (1189 g). LC/MS: M+1 = 268.2 [Reference
Example 14-15] Synthesis of 4-Rtert-butyldimethylsilanoyloxy)methyl]-N-methylaniline        In
accordance with Reference Example 23 and Reference Example 14, from 4-methylaminobenzoie acid
(756 mg, 5 mmol), there was obtained 4-Rtert-butyldimethylsilanoyioxy)methy1kN-rnethylaniline (0.84
g). LC/MS: M+1 = 252.2 [Reference Example 14-16] Synthesis of
5-[(tert-butyldimethylsilanoyloxy)methyl]thiophen-2-amine        5-Nitro-2-thiophenecarbaldehyde (15.7
g, 10.0 mmol) was dissolved in tetrahydrofuran, thereto was added dropwise borane-tetrahydrofuran
complex (a 1 M tetrahydrofuran solution, 25.0 mmol) under ice -water cooling, and the reaction mixture
was s pri at room temperature for 2 hours. Linder ice-water cooling, a saturated aqueous solution of
Rochelle salt was added to stop the reaction and the reaction mixture was extracted with ethyl acetate.
The organic layer was washed 91 



with a saturated aqueous solution of Rochelle salt and a saturated aqueous solution of sodium
chloride, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure The
solid obtained was dissolved in methanol (20 mL), a catalytic amount of Raney nickel was added
thereto, and the mixture was stirred under a hydrogen atmosphere at room temperature for 2 hours
The reaction solution was Filtered through cetite and, thereafter, the filtrate was concentrated under
reduced pressure to obtain (5-aminothiophen-2-yOmethanol as a crude material. In accordance with
Reference Example 14, from (5-aminothiophen-2-yOmethanolobtained,therewasobtained
5-[(tert-butyldimethylsilanoyloxy)methyl]thiophen-2-amine (170 mg). LC/MS: M+1 = 244.3 [Reference
Example 14-17] Synthesis of 5-Rtert-butyldimethylsilanoyloxy)methyl]pyridin-2-amine         In
accordance with Reference Example 23 and Reference Example 14, from 6-aminonicotinic acid (691
mg, 5 namol), there was obtained 5-[(tert-butyldimethylsilanoyloxy)methyl]pyridin-2-amine (0.14 g).
LC/MS: M+1 = 239.2 [Reference Example 14-18] Synthesisof
2-bromo-4-[(tert-butyldimethylsilanoyloxy)methyl]-5-methoxyaniline         In accordance with Reference
Example 23 and Reference Example 14, from methyl 4-amino-5-bromo-2-metoxybenzoate (500 mg, 2
mmol), there was obtained 2-bromo-4-[(tert-butyldimethylsilanoyloxy)methy1]-5-methoxyan'line (0.35
g).  LC/MS: M+1 = 347.1 [Reference Example 14-19] 



Synthesis of 4-[(tert-butyldimethylsilanoyloxy)methy1]-2-chloro-5-ethoxyaniline         In accordance
with Reference Example 23 and Reference Example 14, from 4-amino-5-chloro-2-ethoxybenzoic acid
(863 mg, 4 mmol), there was obtained 4-[(tert-butyld
methylsilanoyloxy)methy1]-2-chloro-5-ethoxyaniline (0.87 g). LC/MS: M+1 - 316.1 [Reference Example
14-20] Synthesis  of 4- [(tert-butyldimethyls lano ylox y)methyl] -3 -etho xyaniline         In accordance
with Reference Example 14-8, from 2-ethoxy-4-nitrobenzo c acid (702 mg, 3.32 mmol), there was
obtained 4-[(tert-butyldimethylsilanoyloxy)methy1]-3-ethoxyaniline (0.65 g). LC/MS: M+1 - 282.3
[Reference Example 14-21] Synthesis of 2-bromo-4-[(tert-butyld methylsilanoyloxy)rnethyl]aniline
In accordance with Reference Example 23 and Reference Example 14, from 4-am no-2-bromobenzo c
acid (460 mg, 2 mmol), there was obtained 2-bromo-4-[(tert-butyldimethylsilanoyloxy)merhyl]aniline
(0.59 g). LC/MS M+1 =317.1 [Reference Example 14-22] Synthesis of
4-[(tert-butyldimPthylcilarmyloxy)merhyl]-1-(trifluoromethypaniline
InaccordancewithReferenceExample14-8,from 4-nitro-2-(trifluoromethyl)benzoic acid (1.18 g, 5 mmol),
there was obtained  



4-[(tert-butyldimethyls lanoyloxy)methyl]-34 fluor methypan dine (0.94 g). LC/MS: M+1 = 306.2
[Reference Example 15-2] Synthesisof1-methylpiperidin-4-y1 N-15-[2-(
[41(tert-butyldimethylsilanoyloxy)methy1]-2-chloro-5-methoxyphenyll carbamo
ypethy1]-2-phenylphenyl carbamate InaccordancewithReferenceExample15,from 3-[3-(
{[(1-methylpiperidin-4-yeoxy] carbonyl} am no)-4-phenylphenyl]propionate hydrochloride (191 mg, 0.5
mmol) and 4-Rtert-butyldimethylsilanoyloxy)methy1]-2-chloro-5-methoxyanil. ne (188 mg, 1.0 mmo I)
obtained in Reference Example 14-2, there was obtained 1-methylp iperidin-4-y1 N- {5424
f4-fttert-butyldimethylsilanoyloxytmethy11-2-chloro-5-methoxyphenvIl carbamo ypethy1]-
2-phenylphenyl c arbarnat e (20 mg). LC/MS: M+1 = 666.3 [Reference Example 15-3] Synthesisof1
nethylp iperidin-4- yl N- {5424 -14-[(tert-butyldimethylsilanoyloxy)methyl]-3-chlorophenyll carbamoyl)e
thy1]-2-phenylphenyll carbamate InaccordancewithReferenceExample15,from 3-[3-(
{[(1-methylpiperidin-4-ypoxy]carbonyll amino)-4-phenylphenyl]propionate hydrochloride(382mg,1.0
mmol)and 4-Rtert-butyldimethylsilanoyloxy)methyll-3-chloroaniline (544 mg, 2.0 mmo I) 



obtained in Reference Example 14-3, there was obtained 1-methylpiperidin-4-y1 94  N-
{5-[2-(14-[(tert-butyldimethylsilanoyloxy)methy1]-3-chlorophenyll carbamo yl)e thy1]-2-phenylphenyll
carbamate (340 mg). LC/MS: M+1 = 636.3 [Reference Example 15-4] Synthesisof1-methylpiperidin-4-
yl N- {542-(14-[(tert-butyldimethylsilanoyloxy)methy1]-2-fluorophenyll carbamoyl)e
thy1]-2-phenylphenylIcarbamate InaccordancewithReferenceExample15,from 3434
{[(1-methylpiperidin-4-yl)oxy] carbonyl{ amino)-4-phenylphenyl]prop onate hydrochloride (382 mg, 1.0
mmol) and 4- [(tert-butyldimethylsilano yloxy)methy1]-2-fluoro aniline (383 mg, 1 5 mmol) obtained in
Reference Example 14-4, there was obtained 1-methylpiperidin-4-y1 N-
{5-[2-(14-[(tert-butyldimethylsilanoyloxy)methyl]-2-fluorophenyilcarbamoype thyl]-2-phenylphenyll
carbamate (266 mg). LC/MS: M+1 = 620.3 [Reference Example 15-5] Synthesisof1-methylpipe d
in-4-y] N- {5-[2-(14-[(tert-butyldimethylsilanoyloxy)methyl]-2,5-difluorophenylIcarbamo
ypethyl]-2-phenylphenyl{ carbamate InaccordancewithReferenceExample15,from 



3-[3-( {[(1-methylpiperidin-4-yDoxy] carbonyl I am no)-4-phenylphenyl]propionate hydrochloride (126
mg, 0.3 mmo I) and 4-[(tert-butyldimethylsilanoyloxy)methyl]-2,5-difluoroaniline (94.2 mg, 0.35 mmol)
obtained in Reference Example 14-5, there was obtained 95  1-methylpiperid in-4-y1 N {5424
{4-[(tert-butyldimethylsilanoyloxy)methy1]-2,5-difluorophenyl} carbamo yl)ethyl]
-2-phenylphenyllcarbamate (44 mg). LC/MS: M+1 = 637.3 [Reference Example 15-6]
Synthesisof1-methylpiperidin-4- yl N- 5124{4-
[(tert-butyldimethylsilanoyloxy)methy1]-3-methoxyphenyll carhamoy
Dethy1]-2-phenytphenyllcarbamate InaccordancewithReferenceExample15,from 3434
{[(1-methylpiperidin-4-ypoxy]carbonyll amino)-4-phenylphenyl]propionate hydrochloride (181 mg, 0.5
mmol) and 4-[(tert-butyldimethylsilanoyloxy)methyl]-3-methoxyaniline (201 mg, 0.75 mmol) obtained in
Reference Example 14-6, there was obtained 1-methylpiperidin-4-y1 N- {5424
{4-[(tert-butyldimethylsilanoyloxy)methyl]-3-methoxyphenyll carbarnoy 1)ethy11-2-phenylphenyll
carbamate (89 mg). LC/MS: M+1 = 632.3 [Reference Example 15-7] Synthesisof1-methylp iperid in-4-
yl N- {5-[2-( {4-[(tert-butyldimethylsilanoyloxy)methyl]-3-fluorophenylf carbamo yl)e
thy1]-2-phenylphenyl 1 carbamate 



InaccordancewithReferenceExample15,from 3434 {[(I -methylpiperidin-4-y0oxy]carbonyl
amino)-4-phenylphenyl]propionate hydrochloride (419 mg, 1.1 mmol) and
4-[(tert-butylchmethylsilanoyloxy)methyl]-3-fluoroaniline (383 mg, 1.5 mmol)  obtained in Reference
Example 14-7, there was obtained 1-methylpiperidin-4- yl N- ;5424 {4-[(tert-butyld
methylsilanoyloxy)methy1]-3-fluorophenyi} carbamoyl)e thy1]-2-phenylphenyl} carbamate (308 mg).
LC/MS: M+1 = 620.3 [Reference Example 15-8] Synthesisof1-methylp me id in-4- yl N- {5-[2-(
{4-[(tert-butyldimethylsilanoyloxy)methyl]-3-methylphenyll carbarno yl) ethyl]-2-phenylphenyl
carbamate InaccordancewithReferenceExam-lc ATI 3-[3-( [(1-methylpiperidin-4-yeoxy] carbonyl]
amino)-4-phenylphenyl]propionate hydrochloride (419 1.1 mmol) and
4-Rtert-butyldimethylsilanoyloxy)methy11-3-methylaniline (330 mg, 1.3 mmo 1) obtained in Reference
Example 14-8, there was obtained 1-methylpiperidin-4- yl N- {5-[2-(
{4-Rtert-butyldimethylsilanoyloxy)methy11-3-methylphenylf carbamoyl)
ethyl]-2-phenylphenyllcarbamate (250 mg). LC/MS: Mil = 616.3 [Reference Example 15-9]
Synthesisof1-methylpipe idin-4-y1 N- {5-[2-(
{4-Rtert-butyldimethylsilanoyloxy)methy1]-2-chlorophenyl}carbamo yl)e thy1]-2-phenylphenyll
carbamate 



InaccordancewithReferenceExample15,from 3-[3-( {[(1-methylpiperidin-4-yl)oxy]carbonyl }
amino)-4-phenylphenyl]propionate hydrochloride (382 mg, 1.0 mmo I) and
4-[(tert-butyldimethylsilanoyloxy)methy1]-2-chloroaniline (360 mg, 1.3 mmo 1)  obtained in Reference
Example 14-9, there was obtained 1-methylpiperidin-4-yl N-15124 {4-[(tert-butyldimethyls
lanoyloxy)methy1]-2-chlorophenyll carbamo yl)e thy11-2-phenylphenyllcarbamate (195 mg). LC/MS:
M+1 = 636.2 [Reference Example 15-10] Synthesisof1-methylpiperidin-4-y1 N- {5424
{4-[(tert-butyldimethylsilanoyloxy)methy1]-2-methoxyphenylf carbamoy nethy11-2-phenylphenyll
carbamate InaccordancewithReferenceExample15,from 3-[3-( 1[(1-methylp ipe ridin-4-yl)oxy]
carbonyl} am no)-4-phenylphenyl]propionate hydrochloride (382 mg, 1.0 mmo I) and
4-[(tert-butyldimethylsilanoyloxy)methyl]-2-methoxyaniline (401 mg, 1.5 mmol) obtained in Reference
Example 14-10, there was obtained 1-methylpiperidin-4-y1 N- {5-[2-(
{4-[(tert-butyldimethylsilanoyloxy)methy1]-2-rnethoxyphenyll carbarno y
1)ethy1]-2-phenylphenyticarbamate (340 mg). LC/MS: Tvi+1 = 632.3 [Reference Example 15-11]
Synthesisof1-methylpipe din-4- yl N- 5-[2-( {4-[(tert-butyldimethylsilanoyloxy)methy1]-2-methylphenyll
carbamoyl) ethyI]-2-phenylphenyl[carbamate InaccordancewithReferenceExample15,from 



3-[3-( {[(1-methylpiperidin-4-yl)oxy]carbonyi amino)-4-phenylphenyl]propionate hydrochloride (260 0.68
mmol) and 4-[(tert-butyldimethylsilanoyloxy)methyl]-2-methylaniline (170 mg, 0.68 mmol)  obtained in
Reference Example 14-11, there was obtained 1-methylpiperidin-4-y1 N-15- [2-( {4-
[(tert-butyldimethyls lanoyloxy)methy1]-2-methylphenyll carbamoyl) ethyl]-2-phenylphenylIcarbamate
(82 mg). LC/MS: M+1 =616.3 [Reference Example 15-12] Synthesisof1-methylpiperidin-4-y1 N-(5-
{2-[(6- [Rtert-butyldimethylsily0oxy]methylInaphthalen-2-yl)carbamoylleth
y11-2-phenylphenyl)carbamate InaccordancewithReferenceExample15,from 3-[3-( 1[(1-methylp
iperidin-4-yl)oxy] carbonyl} amino)-4-phenylphenyl]propionate hydrochloride (382 mg, 1.0 mmol) and
6-Ktert-butyldimethylsilanoyloxy)methyl[naphthalen-2-amine (431 mg, 1 5 mmol) obtained in
Reference Example 14-12, there was obtained 1-methylpiperidin-4-y1 N-(5- [2-[(6-
[Rtert-butyldirnethylsily1) oxylmethyl naphthalen-2-yecarbamoyll eth y11-2-phenylphenyecarbamate
(279 mg). LC/MS: M+1 = 652.3 [Reference Example 15-13] Synthesisof1-rnethylpiperidin-4-y1 N-(5-
{2-[(5- [(ter -butyldimethylsi iyi)oxy] methyl] - benzothiophen-5-yecarbam oyl] ethyl}
-2-phenylphenyl)carbamate InaccordancewithReferenceExample15,from 3-[3-(
[[(1-methylpiperidin-4-yl)oxy[carkmyll gmino)-4-pheny1phenyl]propionate hydrochloride (419 mg, 1.1
mmol) and 2- [(tert-butyld i met hyls i la no ylo xy)methyl] - 1-benzo thiop hen- 5-am ne (440 mg, 1.5 



mmol) obtained in Reference Example 14-13, there was obtained 1-methylp ip erid in-4-y1 N-(5-124(5-
[Rtert-butyldimethylsily0oxy]methy1}-1-benzothiophen-5-yl)carbam
oyl]ethy1}-2-phenylphenyl)carbamate (204 mg). LC/MS: M+1 = 685.3 [Reference Example 15-14]
Synthesisof1-methylpiperidin-4- yl N- [5- [2- ( [5- [(tert-butyld imethylsilanoylo y)methy1]-2-metho
xyphenyl carba rnoy Dethyl] -2-p hen ylp hen yl ] carbamate
InaccordancewithReferenceExample15,from 3-[3-( {[(1-methylp iperidin-4-yDo xy]carbonyl
amino)-4-phenylphenyl] propionate hydrochloride (382 mg, 1.0 mmo I) and
5-[(tert-butyldimethylsilanoyloxy)methyl]-2-methoxyaniline (401 mg, 1 5 mmol) obtained in Reference
Example 14-14, there was obtained 1-methylpiperidin-4-y1 N- {5124
{5-[(tert-butyldimethylsilanoyloxy-)mcthyl]-2-methoxyphenyi; carbamoy
1)ethyl]-2-phenylphenylIcarbamate (322 mg). LC/MS: M+1 = 632.3 [Reference Example 15-15]
Synthesisof1-methyl-piperidin-4-y1 N- l5-[2-( {4-[(tert-butyldimethylsilanoyloxy)methyl]phenyll {methyl}
carbamo yl)e thy1]-2-phenylphenyl}carbamatc InaccordancewithReferenceExample15,from 3-[3-( {[(1-
methylp iperid in-4-yl)ox y] carbonyl} amino)-4-phenylphenyl]propionate
hydrochloride(419mg,1.1mmol)and 



4-Rtert-butyldimethylsilanoyloxy)methyll-N-methylaniline (377 mg, 1.5 mmo I) obtained in Reference
Example 14-15, there was obtained 1-methylpiperidin-4-y1 N- {5424
{4-Rtert-butyldimethylsilanoyloxy)methyliphenyl } {methyl} carbamoyfle thy1]-2-phenylphenyl}
carbamate (172 mg). LC/MS: M+1 = 616.3 [Reference Example 15-16]
Synthesisof1-methylpiperidin-4-y1 N-(5- {24(5- I[(tert-butyldimethylsilyl)oxy]methyl }
thiophen-2-yecarbamoyflethyl }-2-phenylphenylicarbamate
InaccordancewithReferenceExample15,from 3-[3-( {[(1-methylpiperidin-4-yl)oxy]carbonyll
amino)-4-phenylphenyl]propionate hydrochloride (293 mg, 0.7 mmo I) and 5-[(tert-butyld
imethylsilanoyloxy)methyl]thiophen-2-amine (170 mg, 0.7 mmol) obtained in Reference Example
14-16, there was obtained 1-methylpiperidin-4-yi N-(5-1,24(5- {[(tert-butyldimethylstlyl)oxy]methylf
thiophen-2-yOcarbamoyi] ethyl 1-2-pheny1phenypearbamate (105.7 mg). LC/MS: M+1 = 608.3
[Reference Example 15-17] Synthesisof1-methylpiperidin-4-y1 N-(5- {2-[(5-
{[(tert-butyldimethylsilypoxy]nethyllpyrid in-2-yecarbamoyll ethyl} - 2-phenylphenypearba mate
InaccordancewithReferenceExamplefrom 3134 [(1-rnethylpiperidin-4 -yl)oxy] carbonyl)
amino)-4-phenylphenyl]propio nate hydrochloride(209mg,0.5mmol)and  



5-[(tort-butyldimethylsilanoyloxy)methyl]pyridin-2-amine (179 mg, 0.75 mmo I) obtained in Reference
Example 14-17, there was obtained 1-methylpiperidin-4-y1 N-(5- {2-[(5-
{[(tert-butyldimethylsilypoxy]methyll pyridin-2-yl)carbamoyl] ethyl} - 2-phenylphenyl)carbamate (120
mg). LC/MS: M+1 = 603.3 [Reference Example 15-18] Synthesisof1-methylp iperidin-4-y1 N- {5134
{4-1(tert-butyldimethylsi lanoyloxy)methy11-2-chloro-5-methoxypheny11
carbamoyl)propy1]-2-phenylphenyl)carbamate InaccordancewithReferenceExample15,from 3-[3-(
{[(1-methylpiperidin-4-yfloxy]carbonyll amino)-4-phenylphenyllbutyric acid(173.2mg,0.4mmol)and
4-[(tert-butyldimethylsilanoyloxy)methyl]-2-chloro-5-methoxyaniline (181.1 mg, 0.6 mmol) obtained in
Reference Example 14-2, there was obtained 1-methylp iperidin-4-y1 N- {5134
{4-[(tert-hutyldimethylsilanoyloxy)methyl]-2-chloro-5-methoxyphenyll
carbamoyppropyl]-2-phenylphenyl)carbamate (108.5 mg). LC/MS: M+1 = 680.3 [Reference Example
15-19] Synthesisof1-methylpiperidin-4-y1 N- 15434 {4-[(tert-butyld ethyls
lanoyloxy)methy1]-2-chlorophenyl } carbamoyl) propy11-2-phenylphenyll carbamate
InaccordancewithReferenceExample15,from 



4-[3-( {[(1-methylpiperidin-4-yl)oxy] carbonyl} amino)-4-phenylphenyl] butyric 102
acid(216.5mg,0.5mmol)and 4- [(tert-butyldi methyls ilano ylo xy)methyl] -2-chloro aniline (203.9 mg,
0.75 mmol) obtained in Reference Example 14-9, there was obtained 1-methylp perid in-4- yl N-15-[3-(
t4-[(tert-butyldimethylsilanoyloxy)methyl]-2-chlorophenyll carbamoyl) propyll-2-phenylphenyll
carbamate (192 mg). LC/1\4S: M+1 = 650.3 [Reference Example 15-20]
Synthesisof1-methylpiperidin-4-yi N- [5434 {4-[(tert-butyldimethylsilanoyloxy)methy1]-3-methoxyphenyl
] carbamo y Opropy1]-2-phenylphenyl } carbamate InaccordancewithReferenceExample15,from 4434
{[( 1 -methylpiperidin-4-yeoxy]carbonyll amino)-4-phenylphenyl]butyric acid(216.5mg,0.5mmol)and
4-[(tert-butyld imethyls anoyloxy)methyl]-3-methoxyaniline (200.6 mg, 0.75 mmo I) obtained in
Reference Example 14-6, there was obtained 1-rn et hylp ip erid in-4-y1 N- [5134
14-[(tert-butyldimethylsilanoyloxy)methyl]-3-methoxyphenyll carbamoy Opropyl] -2-phenylphenyl}
carba mate (172 mg). LC/MS: M+1 = 646.3 



[Reference Example 15-21] Synthesisof1 -methylp ip erid i n-4- yl N- (5434 t 4- [(tert- buty ldimethyls
ilanoyloxylmethy1]-2- methoxyp henyl ] ca ba mo y Opropyll-2-phenylphenyll carbamate
InaccordancewithReferenceExample15,from  4- [3 -( {[(1-methylpiperidin-4-yl)oxy]carbonyll
amino)-4-phen ylphen yl] butyric acid(216.5mg,0.5mmol)and
5-[(tert-butyldimethylsilanoyloxy)methy1]-2-methoxyaniline (200.6 mg, 0.75 mmol) obtained in
Reference Example 14-10, there was obtained 1-methylpiperidin-4-y1 t\J-. 1543414-[( tert-butyld
imethylsilanoylo xy)methy 1]- 2- meth xyp heny 1 carba mo y 1)propy1]-2-phenylphenyl}carbamate
(212 mg). LC/MS: M+1 = 646.3 [Reference Example 15-22] Synthesisof1-methylpiperidin-4-y1
N-{5-[3-({4-[(tert-butyldimethylsilanoyloxy)methy1]-2-methylphenyllcarbamoyl)
propy11-2-phenylphenyllcarbamate InaccordancewithReferenceExample15,from 4-[3-( {[(1 -methylp
iperidin-4-yi)oxy] carbonyl} amino)-4-phenylphenyl]butyric 



acid(216.5mg,0.5mmol)and 5-Rtert-butyldimethylsilanoyloxy)methy11-2-meihylaniline (188.6 mg, 0.75
mmol) obtained in Reference Example 14-11, there was obtained 1-methylpipertdin-4-y1 N- 5- [3 -
(14-[(tert-b utyid imethyl s i lano ylox y)raethyl] -2-methylp henyl carbamoyl) propy1]-2-phenylphenylf
carbamate (212 mg). LC/MS: M+1 = 630.3 [Reference Example 15-23] Synthesis1 -mPthylp ipPrid i
n-4- yl N-(5- {3-[(6- { [(tert- butyldimethyls ilypoxy] methyl naphthalen-2-yl)carbamoyl]pro
py11-2-phenylphenyl)carbamate  InaccordancewithReferenceExample15,from 4434
{[(1-methylpiperidin-4-yl)oxy]carbonyll amino)-4-phenylphenyl]butyric acid(216.5mg,0.5mmo 1)and
6-Rtert-butyld methylsilanoylorAmethylinaphthalen-2-antine (215.6 mg, 0.75 mmol) obtained in
Reference Example 14-12, there was obtained 1-methylpiperidin-4-y1 N-(5- {3-[(6- {
[(tert-butyldimethylsily0oxy]methyl naphthalen- 2- yOcarbamo yl]pro pyll -2-phenylphenyl)carbamate
(214 mg). LC/MS: M+1 = 666.3 [Reference Example 15-24] Synthesisof1-methylpiperidin-4-y1 



N-(5- {3-[(5- [(tert-but-yid imerhylsily )oxy]methyllpyridin-2-yecarbamoyl]propyl
1-2-phen-ylphcnyl)carbamate InaccordancewithReferenceExample15,from 4-[3-( (10
-methylpiperidin-4-yl)oxy] carbonyl} amino)-4-phenylphenyl] butyric acid(216.5ma,0.5mmol)and
5-[(tert-butyldimethylsilanoyloxy)methyl]pyridin-2-amine (179 mg, 0.75 mmo I) obtained in Reference
Example 14-17, there was obtained 1-methylpiperid in-4-y1 N-(5-
[3-[(5-{Rtert-butyldimethylsilypoxylmethyllpyridin-2-yOcarbamoyl]propyl }-2-phenylphenyl)carbamate
(175 mg). LC/MS: M+1 617.3 [Reference Example 15-25] Synthesisof1-methylpiperid in-4-y'
N-15-[3-(12-bromo-4-[(tert-butyldimethyls lanoyloxy)methy1]-5-methoxyphenyll 105
carbamoyl)propy1]-2-phenylphenyllcarbamate InaccordancewithReferenceExample15,from 4-[3-(
{[(1-methylpiperid in-4-yl)oxy] carbonyl amino)-4-phenylphenyl] butyric acid(303mg,0.7mmo I)and 



2-bromo-4-Rtert-butyldimethylsilanoyloxy)methyll-5-methoxyaniline (363 mg, 1.0 mmol) obtained in
Reference Example 14-18, there was obtained 1-methylpiperidin-4-y1 N- {5134
{2-bromo-4-[(tert-butyldimethylsilanoyloxy)methy1]-5-methoxyphenyll
carbamoyl)propy1]-2-phenylphenyll carbamate (124 mg). LC/MS: M+1 = 726.2 [Reference Example
15-26] SynthesisofI -methylp iperidin-4- yl N- {543-(141(tert-butyldiinethylsilanoyloxy)nethyl]-2-ch
loro-5-ethoxyphenyl ca rbamoyi)propylj-2-phenylphenyllcarbamate
InaccordancewithReferenceExample15,from 413-( {[(1 -methylpiperidin-4-yeoxy] carbonyl}
amino)-4-phenylphenyl] butyric acid(216.5mg,0.5mmol)and 4-[(tert-butyld
methylsilanoyloxy)methyI]-2-chloro-5-ethoxyaniline (316 mg, 1.0 mmol) obtained in Reference
Example 14-19, there was obtained 1-methylpiperidin-4-y1 N- .(543-(
{4-[(tert-butyldimethylsilanoyloxy)methyl]-2-chloro-5-ethoxyphenylIca
rbamoyl)propyl]-2-phenylpheny11 carbamate (53 mg). LC/MS: M+1 = 694.4 [Reference Example
15-27]  Synthesisof1-methylpiperidin-4- yl 



N- 1513-({4-[(tert-butyld methylsilanoyloxy)methy1]-3-ethoxyphenyll carbamoyl)
propy1]-2-phenylphenylIcarbamate InaccordancewithReferenceExample15,from 413411(1 -methylp
peridin-4-yeoxy]carbonyll amino)-4-phenylphenyl]butyric acid(217mg,0.50mmol)and
4-[(tert-butyldimethylsilanoyloxy)methy1]-3-ethoxyaniline (106 mg, 0.38 mmol) obtained in Reference
Example 14-20, there was obtained 1-methylpiperidin-4-:,71 N- {5434{4-
[(tert-but-y-Idimethy-Isilano-yloxy)rnethyl]-3-ethoxyphenyll carbamoyl) propy1]-2-phenylphenyl
carbamate (145 mg). LC/MS: M+1 = 660.4 [Reference Example 15-28]
Synthesisof1-methylpiperidin-4-y1 N-15434 {4-[(tert-butyldimeth3dsilanoyloxy)methyl]-2-fluorophenyll
carbamoyl1p ropylj-2-phenylphenylIcarbarnate InaccordancewithReferenceExample  LJ, from 4134
[(1- methylpiperid in-4-yl)oxy] carbonyl} am no)-4-phenylphenyl]butyric acid(216.5ma,0.5mmol)and
4-[(tert-butyldimethyls lanoyloxy)methy1]-2-fluoroaniline (255 mg, 1.0 mmol) obtained in Reference
Example 14-4, there was obtained 1-methylpiperidin-4-y1
N-15-[3-(14-[(tert-butyldimethylsilanoyloxy)methyl]-2-fluorophenyll carbamo yl)p
ropy1]-2-phenylphenylIcarbamate (173 mg). 



LC/MS: M+1 = 634.3 [Reference Example 15-29]  Synthesisof1 -methylp eridin-4 - yl N-
{543-(14-[(tert-butyldimethylsilanoyloxy)methyl]-3-chlorophenyll carbamoyl) prop yl] -2-phenylp henyl }
carbamate InaccordancewithReferenceExample15,from 4-[3-({[(1-methylpipe din-4-yl)oxy]carbonyl{
amino)-4-phenylphenyl]butyric acid(216.5mg,0.5mmol)and 4-Ktert-butyld
methylsilanoyloxy)methy11-3-chloroaniline (272 mg, 1.0 mmol) obtained in Reference Example 14-3,
there was obtained 1-methylpiperidin-4-y1 N- {5-[3-( 4- Rtert-butyld me ihylsilanoylo
xy)inethy11-3-chlorophen-y1 carbamoyl) propy1]-2-phenylphenylIcarbamate (157 mg). LC/MS: M+1 =
650.3 [Reference Example 15-30] Synthesisof1-methylp peridin-4-y1 N-
{513-(1{2-bromo-4-[(tert-butyld {ethylsilanoyloxy)methyl]phenyl{ carbamoyl) propyll- 2- p hen ylphenyll
c arbamate InaccordancewithReferenceExample15,from 



4-[3-( [(1-methylp ip end .11-4-yl)oxy]carbonyll am no)-4-phenylphenyll butyric ac
id(216mg,0.5mmol)and 2-bromo-4-[(tert-butyldimethylsilanoyloxy)methyl]aniline (316 mg, 1.0 mmol)
obtained in Reference Example 14-21, there was obtained 1-methylpiperidin-4-y1 N- { 5134
12-bromo-4-[(tert-butyldimethyl silanoyloxy)methyl]phenyl carbamoyl) propy1]-2-phenylphenyl
carbamate (110 mg). LC/MS: M+I = 696.3 [Reference Example 15-31]  SynthesisofI-methylp iperid
in-4-y1 N-15-[3-( {4-[(tert-butyldimethylsilanoyloxy)methyl]-3-(trifluoromethyl)phenyll c
arbamoyppropyl]-2-phenylphenylIcarbamate InaccordancewithReferenceExample15,from
4-[3-(1[(1-methylpiperidin-4-yl)oxy]carbonyll amino)-4-phenylphenyl] butyric
acid(216.5mg,0.5mmol)and 4-Rtert-butyldimethylsilanoyloxy)methy11-3-(trifluoromethyDaniline (305
mg, 1.0 mmo I) obtained in Reference Example 14-22, there was obtained 1-methylpiperidin-4-y1 N-
{5-[3-( {4-[(tert-butyldimethylsilanoyloxy)methy1]-3-(trifluoromethyl)phenylfc
arbamoy1)propy1]-2-phenylphenyll carbamate (172 mg). LC/MS: M-11 = 684.3 



[Reference Example 15-32] Synthesisof1-methylpipe d n-4-y1
N-1543-(14-[(tert-butyldimethylsilanoyloxy)methyl]phenylIcarbarnoyl)propyl]-2-
phenylphenyl1carbamate InaccordancewithReferenceExample15,from 4-[3-( 1[0
-methylpiperidin-4-ypoxylsarbonyllamino)-4-phenylpheny1]butyric acid (161 mg, 0.4 mmo I) and
4-[(tert-butyldimethylsilanoylo xy) methyl] aniline (142 mg, 0.6 mmol) obtained in Reference Example
14, there was obtained I-methylp peridin-4-y1 N- {5434 14-Rtert-butyldimethylsilanoylox
methyl]phenylIcnrhAmoyl)propyl]-2- phenylphenyll carbamate (122 mg). LC/MS: M+1 = 616.3
[Reference Example 15-33] Synthesis of
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02-4]nonan-7-y1 { 5-[3-( { 4- [(tert-
butyldimethyls lanoyloxy)inethyl]phenyll carbamo yl)propyl] -2- phcnylphenyll carbamae
InaccordancewithReferenceExample15,from 4-[3-
{R[DR,2R,4S,5S,7S]-9-methyl-3-oxa-9-azatricyclo[3.3.1.024]nonan-7-yllox y)carbonyl]amino
}-4-phenylphenyl)butyric acid (161 mg, 0.4 mmol) and 4-11(tert-butyldimethylsilanoyloxy)methydaniline
(142 mg, 0 6 mmol) obtained in ReferenceExample14,therewasobtained
(1R,2R,4S,5S,7S)-9-methyl-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1 



N- { 5- [3-( 4-[(tert-butyld imethyls ilano ylo xy)methyl] phenyl carbamo yl)propyl] -2- phenylphenylf
carbarnate (122 mg). LC/MS: M1 = 656.3 [Reference Example 15-34] Synthesis of
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-(1 :rricyc lo [3.3.1.0 ] onan-7- yl
N-15-[3-(14-[(tert-butyldimethylstlanoyloxy)methy1]-2-chloro-5-methoxyphenyll
carbamoyppropy11-2-pheny1pheny1Icarbamatc InaccordancewithReferenceExample15,from
443-1[({[1R,2R,4S,5S,7S]-9-methyl-3-oxa-9-azatr cyclo[3.3.1.021nonan-7-yllox y)carbonyl]amino
}-4-phenylphenyl)butyric acid (173 mg, 0.40 mmol) and
4-[(tert-butyldimethylsilanoyloxy)methy1]-2-chloro-5-methoxyaniline (181.1 mg, 0.6 mmol) obtained in
Reference Example 14-2, there was obtained
(1R,2R,4S,5S,7S)-9-methyl-3-oxa-9-azatricyclo[3.3.1.02:4]nonan-7-y1 N- {5134 {4
-[(tert-butyldimethylsilano ylo xy)methy1]-2-chlo ro -5-metho x yphen yl
carbamoyepropy1]-2-phenylphenylIcarbamate (108.5 mg). LC/MS: M+1 = 720.3 [Reference Example
15-35] Synthesis of (1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azat myclo[3.3.1.0 ]nonan-7-yi N-(5- {3 - [(6-
{[(tert-butyld methylsilypoxy]methyllnaphthalen-2-yl)carbamoyl]pro py11-2-phenylphenyl)carbamate
InaccordancewithReferenceExample15,from 4-[3- IR {[IR,2R,4S,5S,7S]-9-methy1-3-oxa-9-azatricyclo
[3.3.1 .024]nonan-7-y11 ox y)carbonyl]amino I-4-phenylphenyl)buty c acid (218 mg, 0.5 mmol) and
6-Rtert-butyldimethylsilanoyloxy)methylinaphthalen-2-amine (287 mg, 1.0 mmol) obtained in
Reference Example 14-12, there was obtained 2R,4S,5 S,7S)- 9-methy1-3-oxa-9-azatricyc lo [3.3.1
.02'4]nonan-7- yl 



N-(5- {3-[(6- { [(tert-butyld imethyls Hypo xy] methyl} naphthalen-2-yl)carbamo yl] pro pyi
-2-phenylphenyl)carbamate (181 mg). LC/MS: M+1 = 706.3 [Reference Example 15-36] Synthesis of
(1R,2R,45,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02' ]nonan-7-y1 N-15-[3-(
{44(tert-butyldimethylsilanoyloxy)methy1]-3-rnethoxyphenyll carbamoy Dpropyl]-2-phenylphenyll
carbamate InaccordancewithReferenceExample15,from 443- {[(
f[lR,2R,4S,5S,7S]-9-methyl-3-oxa-9-azat cyclo [3.3.1.02'4]nonan-7-yll ox
y-)carbonyl]amino{-4-phenylphenyl)butyric acid (218 mg, 0.5 mrnol) and
4-Rtert-butyldimethy1si1anoyloxy)methy1]-3-methoxyaniline (266.6 mg, 1.0 mmol) obtained in
Reference Example 14-6, there was obtained
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1 N- {5-[3-(
{4-[(tert-buty1dimethysiIanoyloxy)methy1]-3-methoxyphenyl} carbamoy 1)propy1]-2-phenylpheny11
carbamate (251 mg). LC/MS: M+1 = 686.3 [Reference Example 15-37] Synthesis of (1 R,2R,4S,5
S,7S)-9-methy1-3-oxa-9-azatricyclo [3.3.1.02A]nonan-7-y1 N- {5434 {4- [(tert-butyldimethylsilano
yloxy)methy1]-2-chlorophenyl1carbamo yl) nromill-2-phenylpheny1Icarbamate
InaccordancewithReferenceExample15,from 413- {[(1[1R,2R,4S,5S,7S]-9-methy1-3-oxa-9-azat
cyclo[3.3.1.024]nonan-7-y11 ox y)carbonyl]amino1-4-phenylphenyl)butyric acid (218 mg, 0.5 mmol)
and 4- Rtert-butyldimethyls lano yloxy)met hyll- 2-c hloroan iline (270 mg, 1.0 mmol)
obtainedinReferenceExample14-9,therewasobtained
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.021nonan-7-yl 



N-15- [3- ({4- [(tert-butyldimethylsilano ylo xy)meth-y-I]- 2-ch lorophen yllcarbamo yi) prop-y-1]-2-p
henylphcnyll carbamate (161 mg). LC/MS: M+1 = 690.3 [Reference Example 15-38] Synthesis of
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1
N-15-[3-(14-[(tert-butyldimethylsilanoyloxy)methy1]-2-methoxyphenyllcarbamoy
ppropyl]-2-phenylphenyll carbamate InaccordancewithReferenceExample15,from
413-1[(1[1R,2R,4S,5S,7S]-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y11 ox y)carbonyl] amino
1-4-phenylpheny1)butyric acid (218 mg, 0.5 mmol) and 112  5- [(tert-butyldimethylsilano ylo
xy)methy1]-2-met ho xyaniline (267 mg, 1 0 mmol)
obtainedinReferenceExample14-10,therewasobtained (1R,2R,4S,5
S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02A]nonan-7-y1 N- [5-[3-( [4- [(tert-butyld
imethylsilanoyloxy)methy1]-2-methoxyphenyll carbamoy 1)propyl] -2-phenylpheny11 carbamate (311
mg). LC/MS: M+1 = 686.3 [Reference Example 15-39] Synthesis of
(1R,2R,4S,5S,7S)-9-methyl-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1 N- {5-[3-(
{4-[(tert-butyldimethylsilanoyloxy)methy1]-2-methylphenyll earbamo yl)
propy1]-2-phenylphenylIcarbamate InaccordancewithReferenceExample15,from 



443- [[( [ [1R,2R,4S,5S1,7S]-9-methy1-3-oxa-9-azatr cyclo[3.3.1.02A]nonan-7-y-1{ ox
y)carbonyllamino}-4-phenylphenyl)butyric acid (218 mg, 0.5 mmol) and
5-[(tert-butyldimethylsilanoyloxy)methy1]-2-methylaniline (250 mg, 1.0 mmol)
obtainedinReferenceExample14-10,therewasobtained
(1R,2R,4S,5S,7S)-9-methyl-3-oxa-9-azatricyclo[3.3.1.021nonan-7-y1 N- {5434 {4-[(tert-butyldimethylsi
lanoylox y)methyl]-2-methylphenyl{ carbamoyl) propy1]-2-phenylphenyl } carbamate (149 mg). LC/MS:
M+1 = 670.3 [Reference Example 15-40] Synthesis of
(1R,2R,4S,5S,7S)-9-inethyl-3-oxa-9-azatricyclo[3.3.1.024]nonan-7-y1 N-(5- {2-[(6-
{[(tert-butyldimethylsilypoxy]methyl [nap hthalen-2-yl)carba. y 1] eth y11-2-phenylphenyl)carbamate
InaccordancewithReferenceExample15,from  3-(3-{[IR,2R,4S,5S,7S]-9-methyl-3-oxa-9- azatricyclo
[3.3.1.02A]nonan-7-y11 ox y)carbonyllamino {-4-phenylphenyepropionate hydrochloride (382 mg, 1.0
mmol) and 6-[(tert-butyldimethylsilanoyloxy)methyl]naphthalen-2-amine (250 mg, 0.87 mmol) obtained
in Reference Example 14-12, there was obtained (1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo
[3.3.1.02'4]nonan-7-y1 N-(5- {2-[(6- {[(tert-butyldimethylsily0oxy]methylf naphtha
len-2-yOcarbamoyfleth y11-2-phenylphenypcarbamate (311 mg). LC/MS: M+1 = 692.3 [Reference
Example 15-41] Synthesis of (1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02{4]nonan-7-y1
N- (5124 {4-[(tert-butyldimethylsilanoyloxy)methyl]-2-methoxyphenylf carbamoy
bethy11-2-phenylphenyll carbamate InaccordancewithReferenceExample15,from 



3-(3-1[1R,2R,4S,5S,7S]-9-methyl-3-oxa-9-azatricyclo[3.3.1.0241nonan-7-yil ox
y)carbony1laminc){-4=pbenylphenyl)propionate hydrochloride (230 MR, 0.5 mmol) and
44(tert-butyldimethylsilanoyloxy)methyli-2-methoxyaniline (200 mg, 0.75
mmol)obtainedinReferenceExample14- I 0wasobtained
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-yl N- {5-424
{4-[(tert-butyldimethyls ilanoy loxy)methyI]-2-metho xyphenyl carbamoy
1)ethy11-2-phenylphenyl{carbamate (281 mg). LC/MS. M+1 = 672 [Reference Example 15-42]
Synthesis of (1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1 N- {5424
14-[(tert-butyld iinethyls lanoyloxy)methy1]-3-methoxyphenyl{ carbamoy  1)ethyl -2-phenylphenyll
carbamate InaccordancewithReferenceExample15,from 3-(3- {[(
{[lR,2R,4S,5S,7S]-9-methy1-3-oxa-9-azatricyclo[3.3.1.024]nonan-7-ylif ox y)carbonyl]amino
-4-phenylphenyl)propionate hydrochloride (230 mg, 0.5 mrno1) and
4-[(tert-butyldimethylsilanoyloxy)methyl] -3- methox yaniline (200 mg, 0.75 mmol) obtained in
Reference Example 14-6, there was obtained (1R,2R,4S,5S,7S)-9-methyl-3-oxa-9-azat
cyclo[3.3.1.021nonan-7-y1 N- {5-[2-(14-[(tert-butyldimethylsilanoyloxy)methy1]-3-methoxyphenyll
carbamoy Dethy11-2-phenylphenyllcarbamate (239 mg). LC/MS: M+1 = 672.3 



[Reference Example 15-43] Synthesis of
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricy-clo[3.3.1.02'4]nonan-7-yl N- {5424
{4-Wert-butyldimethylsilanoyloxy)methyll-2-methylphenyll carbamo yi) ethyl]-2-phenylphenyl {
carbamate InaccordancewithReferenceExample15,from 3-(3-
[(1[1R,2R,4S,5S,7S]-9-methy1-3-oxa-9-azatricyclo[3.3.1.021nonan-7-yllox y)carbonyl]amino
-4-phenylphenyl)propionate hydrochloride (206 mg, 0.45 mmol) and
4-Rtert-butyldimethylsilanoyloxylmethy11-2-methylaniline (170 mg, 0.68 mmol) obtained in Reference
Example 14-11, there was obtained
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1 N-
{542-(14-[(tert-butyldimethylsilanoyloxy)methyl]-2-methylphenyll earbamoyl) ethy1]-2-pheny1pheny1l
carbamate (296 mg). LC/MS: M+1 = 656.3 [Reference Example 15-44]  Synthesis of
(1R,2R,4S,5S,7S)-9-methyl-3-oxa-9-azatricyclo[3.3.1.02-4]nonan-7-y1 N- {5-[2-(
f4-[(tert-butyldimethylsilanoyloxy)methyl]-2-chlorolphenylIcarbamoyl) ethy1]-2-phenylphenyl{
carbamate InaccordancewithReferenceExample15,from 3-(3-{[l R,2R,4S,5S,7S]-9-methyl-3-oxa-9-azat
cyclo [3.3.1.0 ]nonan-7-yil ox y)carbonyll amino { -4-phenylphenyl)propionate hydrochloride (165 mg,
0.36 mmol) and 4- [(tert-butyldimethyls ilano ylo xy)methyI]-2-chloroaniline (294 mg, 1.08 mmol)
obtained in Reference Example 14-9, there was obtained
(1R,2R,4S,5S,7S)-9-methyl-3-oxa-9-azatricyclo[3.3.1 .02A]nonan-7-y1 N- [5-[2-(
{4-[(tert-butyldimethylsilanoyloxy)methyl]-2-chlorolphenylf carbamoyl) ethyl]-2-phenylphenyl carbamate
(96 mg). LC/MS: Tv1+1 = 676.2 [Reference Example 15-45] 



Synthesis of (1R,2R_,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1 N- {5424
{4-[(tert-butyldimethylsilanoyloxytmethyl]-3-chlorolphenylIcarbamo yi) ethyl]-2-phenylphenyllearbamate
InaccordancewithReferenceExample15,from 3-(3- {[(
{[IR_,2R,4S,5S,7S]-9-methy1-3-oxa-9-azatricyclo[3.3.1.024]nonan-7 yllox
y)carbonyl]amino}-4-phenylphcnyl)propionate hydrochloride (156 mg, 0.34 mmol) and
4-Rtert-butyldimethylsilanoyloxy)methy11-3-chloroaniline (137 mg, 0.51 mmol) obtained in Reference
Example 14-3, there was obtained
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.021nonan-7-y1 N- {5424
{4-[(tert-butyldimethylsilanoyloxy)methyl]-3-chloro lphenyl } carbamoyl) cthy1]-2-phenylphenyl
{carbamate (156 mg).  LC/MS: M+1 = 676.2 [Reference Example 15-46] Synthesis of
(IR,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1 N-
547-(1,4-[(tert-butyldimethylsilanoyloxy)methyl]-2-chlorol-5-methoxyphenyll carbamoyi)e
tby11-2-phenylphenyllcarbamate InaccordancewithReferenceExample15,from 3-(3- ({[ I
R,2R,4S,5S,7S1-9-methyl-3-oxa-9-azatricyclo[3.3.1.024]nonan-7-y1 ox y)carbonyl]amino }
-4-phenylphenyl)proplonate hydrochloride (138 mg, 0.3 mmol) and
4-[(tert-butyldimethylsilanoyloxy)methy1]-2-chloro-5-methoxyaniline ( I 51 mg, 0.5 mmol) obtained in
Reference Example 14-2, there was obtained
(1R,2R,4S,5S,7S)-9-methyl-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-yl N- {5474
{4-[(tert-butyldimethylsilanoyloxy)methy1]-2-chlorol-5-methoxyphenyl
carbamuyllethy11-2-phenylphenyllcarbamate (52 mg). LC/MS: M+1 = 706.3 [Reference Example
15-47] Synthesis of (1 R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricycloP .3.1.021nonan-7- yl N- {5424
{4-Ktert-butyld imethylsilanoyloxy)methy11-3-ethoxyphenyl] carbamoyl) ethy11-2-phenylphenyl
carbamate InaccordancewithReferenceExample15,from 



3-(3- {[M1R,2R,45,5S,751-9-methyl-3-oxa-9-azatricyclo[3.3.1.021nonan-7-y1lox y)carbonyllamino
}-4-phenylphenyepropionate hydrochloride (174 mg, 0.38 mmol) and 4- ktert-butyldimethylsilano
yloxy)methy11-3-ethoxyani line (160 mg, 0.57 mmol) obtained in Reference Example 14-20, there was
obtained (1R,2R,45,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02A]nonan-7-y1  N- {5424
{4-[(tert-butyldimethylsilanoyloxy)methy1]-3-ethoxyphenyll carbamoyl) propy1]-2-phenylphenyl
carbamate (216 mg). LC/MS: M+1 = 687.3 [Reference Example 15-48]
Synthesisof(1R,3R)-8-methyl-8-azabicyclo[3.2.1]octan-3-y1 N- t 5-[3-( {4- [(tert-butyldimet hylsilano
yloxy)m ethyl]- 2-chloro-5-metho xyphenyll carbamoyl)propy1]-2-phenylphenylf carbamate
InaccordancewithReferenceExample15,from 4-(3-1[(
t[1R,2R,4S,58,7S]-9-methyl-3-oxa-9-azatricyclo[3.3.1.021nonan-7-yl ox
y)carbonyl]aminol-4-phenylphenyl)butyric acid (173 mg, 0.40 mmol) obtained in  Reference Example
21-3 and 4-Rtert-butyldimethylsilanoyloxy)methyij-2-chloro-5-methoxyaniiine (181.1 mg, 0.60 mmol)
obtained in Reference Example 14-2, there was obtained
(1R,3R)-8-methyl-8-azabicyclo[3.2.1]octan-3-y1 N- (5434
[44(tert-butyldiniethylsilanoyloxy)rneihyl]-2-chloro-5-metlioxyphenyil
carbarnoyl)propy11-2-phenylphenyll carbamate (108.5 mg). LC/MS: M+1 = 720.3 [Reference Example
15-49] Synthesisof1-methylp me din-4- yl N- [5- [4-({4- [(tert-butylchmeth yisilano y
lo,xy)methyl]-3-methoxyphenyl } carbamoy ebuty1]-2-phenylphenyll carba mate
InaccordancewithReferenceExample1 5.from 



5-[3-( I[(1-methylpiperidin-4-yl)oxy]carbonyll amino)-4-phenylphenyl] yalerie acid (205 mg, 0.50 mmo I)
obtained in Reference Example 21-4 and 118  4-[(tert-butyld methyls lanoyloxy)methyl] aniline (237
mg, 1.00 mmol) obtained in  Reference Example 14, there was obtained 1-methylpiperidin-4-y1 N-
{5144 {4-[(tert-butyldimethylsilanoyloxy)methy1]-3-methoxyphenyl } carbamoy
Obuty1]-2-phenylphenylIcarbamate (137 mg). LC/MS: M+1 = 630.3 [Reference Example 15-50]
Synthesis of (1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.021nonan-7-y1
N-f5-[4-({4-[(tert-butyldimethylsilanoyloxy)methyl]phenyll carbamo yltbutyll -2-p henylphenyl{
carbamate Inaccordancewith ReferenceExample15,from 5-(3- {[(
HIR,2R,4S,5S,7S]-9-methy1-3-oxa-9-azatricyclo[3.3.1.024]nonan-7-yll ox y)carbonyl]amino
-4-phenylphenyl)yaleric acid (225 mg, 0.50 mrun 1) obtained in Reference Example 21-5 and
4-Rtert-butyldintethylsilanoyloxytmethyllaniline (237 mg, 1.00 mmo 1) obtained in Reference Example
14, there was obtained (1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.024]nonan-7-y1 N-
(5-[4-( {4-[(tert-butyldimethylsiianoyloxy)methyl]phenyl}carbamoyl)buty1]-2-p henylphenyl} carbamate
(64 mg). LC/MS: M+1 = 670.3 [Reference Example 15-51] Synthesisof1-methylpiperidin-4-y1 N- {5144
14-[(tert-butyldimethyls lanoyloxy)methy1]-2-chloro-5-methoxyphenyll
carbamoylThutyl]-2-phenylphenyllcarbamate 



InaccordancewithReferenceExample15,from 5-[3-( { [(1-methylpiperidin-4-ypoxy]carbonyl
amino)-4-phenylphenyl] yalerie 119  acid (205 mg, 0.50 mmol) obtained in Reference Example 21-4
and 4-[(tert-butyldimethylsilanoyloxy)methy1]-2-chloro-5-methoxyaniline (181.1 mg, 0.60 mmol)
obtained in Reference Example 14-2, there was obtained 1-m ethylp p crid N- {5444
14-[(tert-butyldimethylsilanoyloxy)methyl] -2-ch loro-5-methoxyphenyll
carbamoyebuty11-2-phenylphenyllcarbamate (60.5 mg). LC/MS: M+1 = 694.3 [Reference Example
15-52] Synthesis of (1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.021nonan-7-y1 N- { 5 - [4-(
{4- [(tert-butyldimethylsila no ylo xy)methyl] -2-chlo ro-5 -metho xyphenyll
carbamoyObutyl]-2-phenylphenyllcarbamate inaccordancewithReferenceExample15,from 543- 1[(
[112,2R,4S,5S,7S]-9-methy1-3-oxa-9-azatricyclo [3.3.1.02A]nonan-7-yll ox
y)carbonyl]amino1-4-phenylphenyi)valeric acid (225 mg, 0.50 mmol) obtained in
ReferenceExample21-5and 4-Rtert-butyldimethyls ilanoyloxy) methy I]-2-ch loro-5-methoxylan i line
(181.1 mg, 0.60 mmol) obtained in Reference Example 14-2, there was obtained
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azat icyclo[3.3.1.02Alnonan-7-y1 N-
{5-0-(14-[(tert-butyldirnethylsilanoyloxy)methyl]-2-chloro-5-methoxyphenyll
carbamoyDbuty11-2-phenylphenyl carbamate (76.5 mg). LC/MS: M+1 = 734.3 



[Reference Example 24] Synthesis of 2-phenyl-N-acetylaniline 2-Phenylaniline (5 g, 29.55 mmol) was
dissolved in acetic acid (30 mL),  acetic anhydride (3.62 g, 35.45 mmol) was added thereto under ice
bath, and the mixture was stirred under ice bath for 2 hours. The solution was concentrated under
reduced pressure. to the residue was added water (15 mL), and the mixture was stirred at room
temperature for 3 hours. The precipitate was collected by filtration, washed with purified water, and
dried under reduced pressure to obtain 2-phenyl-N-acetylaniline (6.21 g). 1H-NMR(400MHz, CDC13)
6 8.27(d, J=8.0I-Iz, 1H), 7.12-7.51(m, 8H), 2.02(s, 3H) [Reference Example 25] Synthesis of
2-phenyl-4-bromo-N-acetylaniline         2-Phenyl-N-acetylaniline (6.21 g, 29.40 mmol) was dissolved in
acetic acid (70 mL). Thereto was dropwise added under ice bath a separately prepared solution of
hydrogen bromide (6.14 g, 38.42 mmol) dissolved in carbon tetrachloride (19.21 mL) and the mixture
was stirred at room temperature overnight. The solution was concentrated under reduced pressure, to
the residue was added water (20 mL) and subsequently ethanol (30 inL), and the mixture was stirred
under ice bath for 1 hour. The precipitate was collected by filtration, washed with ethanol/water (=1:1),
dried under reduced pressure to obtain 2-phenyl-4-bronto N-acetyla line (7.79 g). 1H-NMR(400MHz,
CDCI3) 6 8.22(d, J=8.8Hz, 1H), 7.44-7.52(m, 4H), 7.34-7.38(m, 3H), 2.01(s, 311) [Reference Example
26] Synthesis of 2-pheny1-4-bromoani1ine         2-Phenyl-4-bromo-N-acetylaniline (7.79 g, 26.85
mmol) was dissolved in ethanol (100 mL), 2 N hydrochloric acid (33.56 mmol, 67.12 rnL) was added
dropwise under ice bath, and the mixture was heated under reflux overnight. The solution was
concentrated under reduced pressure and to the residue were added ethyl acetate (50 mL) and water
(40 mL) for extraction. The organic layer was dried over sodium sulfate and, after filtration,
concentrated under reduced pressure. The residue was purified by a silica gel column to obtain
2-phenyl-4-brornoaniline (6.58 g). 'H-NMR(400MHz, CDC13) 6 7.40-7.47(m, 414), 7.36-7.39(m, 1H),
7.22-7.24(m, 2H), 6.65(dd, J=6.6Hz, 2.4Hz, 111), 3.76(bs, IT-I) 



[Reference Example 27] Synthesis of tert-butyl (3E)-4-(3-amino-4-phenylpheny1)-3-butenoate
2-Phenyl-4-bromoaniline (564.7 mg, 2.28 mmol) was dissolved in N,N-dimethylformamide (25 mE)
and, at room temperature, thereto were added tert-butyl-3-butenoate (582.5 mg, 4.10 mmol),
tri-(o-toly0phosphine (1.87 g, 6.16 mmol), and diisopropylethylamine (0.78 nit, 4.56 mmol). The
reaction mixture was deaerated, palladium acetate (67.4 mg, 0.30 mmol) was added, and the mixture
was deaerated again. After stirring at 90C overnight, the reaction mixture was filtered through celite
and washed with ethyl acetate (120 mL). The organic layer was washed with a saturated aqueous
solution of sodium chloride (50 mL), thereafter dried over sodium sulfate, filtered, and concentrated
under reduced pressure. The residue was purified by a silica gel column to obtain tert-butyl
(3E)-4-(3-am no-4-phenylpheny1)-3-butenoate (555.8 mg). 1H-NMR(400M1-{z, CDC13) 5 7.45(d,
J=4.4Hz, 1H), 7.33-7.38(m, 1H), 7.18(dt, J=12.5-Hz, 4.5Hz, 2I-1), 6.71(d, J=8.314z, 1H), 6.38(d,
J=I5.9Hz, H), 6.05-6.14(m, IH), 3.79(bs, 1H), 3.12(dd, J=7.2Hz, 1.3Hz, 1H), 1.46(s, 9H) 122
[Reference Example 11-2] Synthesis of tert-butyl 4-(3-amino-4-phenylphenyl)butanoate        In
accordance with Reference Example 11, from tert-butyl (3E)-4-(3-a mino -4-p henylphenyl)but-3-
enoate(555.8mg,1.80mrnol),therewasobtainedtert-butyl 4-(3-am no-4-phenylphenyl)butanoate (450.1
mg). I H-NMR(400MHz, CDC13) 5 7.44-7.47(m, 4H), 7.30-7.38(m, 1I-I), 6.94-7.00(m, 2H), 6.71(d,
J=8.01Iz, 1H), 256(t, J=7.614z, 21-1), 2.24(t, J=7.611z, 2H), 1.84-1.92(m, 214), 1.44(s, 9H) [Reference
Example 12-3] Synthesisoftert-butyl 4444 {[(1-methylp ipendin-4-yeoxy]carbonyll amino
)-3-phenylphenyl]butyrate 



In accordance with Reference Example 12, from tert-butyl 4-(4-ammo-3-phenylphenyl)butyrate (158.2
mg, 0.51 mmol), there was obtained tert-butyl 4-[4-( {[(1-methylpiperidin-4-y0oxy]carbonyllammo
-3-phenylphenyl)butyrate (224.7 mg). LC/MS: M1-1 = 453.2 [Reference Example 12-41
Synthesisoftert-hutyl 4-(4-HIR,2R,4S,5S,7S)-9-methyl-3-oxa-9-azatricyc lo[3.3.1.024]nonan-7-yllox
y)carbonyl]amino -3-phenylphenyllbutyrate        In accordance with Reference Example 12, from scop
ne (118.3 mg, 0.76 mmol) and tert-butyl 4-(4-amino-3-phenylphenyl)butyrate (158.2 mg, 0.51 mmol),
therewasobtainedtert-butyl 4-(4- {[( {[lR,2R,4S,5S,7S)-9-methyl-3-o
xa-9-azatricyclo[3.3.1.021nonan-7-yllox y)carbonyl]amino1-3-phenylphenyl)butyrate (181.2mg, 0.37
mmol). LC/MS: M+1 = 493.2 [Reference Example 13-3] Synthesisof 4-[4-(
{[(1-methylpiperidin-4-yl)oxy] carbonyl} amino)-3-phenylphenyllbutyrate hydrochloride 



in accordance with Reference Example 13, from tert-butyl 4-[4-( {[(1-methylp peridin-4-yl)o x
y]carbony11 ammo)-3-phenylphenyl]butyrate (224.7mg,0.50mmol),therewasobtained 4-[4-(
{[(1-methylpiperidin-4-yl)oxy]carbonyll amino)-3-phenylphenyl]butyrate 1-17/1inchInt rip LC/MS: Writ 't
397.1 [Reference Example 13-4] Synthesisof 4-(4-1[(1[1R,2R,4S,5S,7S]-9-methyl-3-oxa-9-azatricyclo
[3.3.1.02A]nonan-7-y11ox y)carbonyl] am no}-3-phenylphenyl)butyrate hydrochloride         In
accordance with Reference Example 13, from tert- buty I 4-(4-{
[1R,2R,4S,5S,7S]-9-methy1-3-oxa-9-azatricyclo[3.3.1.02A]nonan-7-ylIox
y)carbonyl]amino1-3-phenylphenyl)butyrate (181.2 mg, 0.37 mmol), there was obtained
4-(4-1[(1[1R,2R,4S,5S,7S]-9-merhyl-3-oxa-9-azatricyclo[3.3.1.0211]nonan-7-y11ox y)carbonyl]amino}
-3-phenylphenyl)butyrate hydrochloride.  LC/MS: M+1 =437.1 [Reference Example 15-53] Synthesis of
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1 N- {4134
14-[(tert-butyldimethylsilanoyloxy)methyl]phenyl carbamoyepropy11-2- phenylphenylIcarbamate
InaccordancewithReferenceExample1 S,from 4-(4- {[(
1[1R,2R,4S,5S,7S]-9-methy1-3-oxa-9-azatricyclo[3.3.1.02A]nonan-7-yll ox
y)earbonyllamin01-3-phenylphenyl)butyrate hydrochloride (0.37 mmol) obtained in Reference Example
13-4 and 4-[(tert-butyldimethylsilano ylo xy)methyl]ani line (66.5 mg, 0.28 mmol) obtained in Reference
Example 14, there was obtained (IR,2R,4S,5S,75)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1



N- I 443-(14-[(tert-butyld imethylsilano ylo xy)methyl]phenyl { carb auto yl)propy1]-2- phenylphenyil
carbamate (70.1 mg). LC/MS: M+1 = 656.3 [Reference Example 15-54]
Synthesisof1-methylpiperidin-4-y1 N- {4134 {44(tert-butyldimethylsilanoyloxy)methyl]phenyll carbamo
yl)propy1]-2- phenylphenyl] carbamate InaccordancewithReferenceExample15,from 4-[3-( [( 1
-methylpiperidin-4-yl)oxy]carbonyll amino)-3-phenylphenyl)butyric acid (161 mg, 0.4 mmol) obtained in
Reference Example 13-3 and 44(tert-butyldimethylsilanoyloxy)methyliani1ine (90.2 mg, 0.38 mmol)
obtained in Reference Example 14there was obtained 1-methylpiperid in-4- yl N- {4-[3-(
{4-[(tert-butyldimethylsilanoyloxy)methyl]phenyl carbamoyl)propyI]-2- 125  phenylp henyl 1 carbamate
(88.2 mg). LC/MS: M+1 = 616.3 [Reference Example 15-55] Synthesis of
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1 N- {4434 {4-
[(tert-butyldimethyls ilano ylo xy)methy1]-2-ch lo ro-5-methoxyphen yll
carbamoybpropy11-2-phenylphenylIcarbamate 



InaccordancewithReferenceExample15,from 4-(4- 1(
111R,2R,4S,5S,7S1-9-methyl-3-oxa-9-azatricyclo [3.3.1.02' 1nnnan-7-yl]ox y)carbonylia
no1-3-phenylphenyl)butyate hydrochloride (0.75 mmol) obtained inReferenceExample13-4and
4-Rtert-butyldimethylsilanoyloxy)methy11-2-chloro-5-methoxyaniline (339.6 mg, 1.13  mmol) obtained
in Reference Example 14-2, there was obtained
(1R,2R,4S,5S,7S)-9-methyl-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1 N- {4-
[3-(14-[(tert-butyldimethyls ilano ylo xy)methy1]-2-chloro-5- met ho x yphen y11 carbamo
yl)propy11-2-phenylphenyllc arbarna Le (201.2 mg). LC/MS: WEI = 720.2 [Reference Example 15-56]
Synthesis of (1 R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyc 10[3.3.1.0 ]nonan-7-y1 N-(4- 13-[( 6-
{[(tert- buty Id methylsilyboxy]merhyll naphthalen-2-yOcarbamoyl] pro py11-2-p hen ylpherry11
carbamate InaccordancewithReferenceExample15,from 444- 1[( ([1R,2R,4S,55,7S]-9-merhy1-3-o
xa-9-a 7atricycln [3.3_ 1.021non an-7-y11 ox y)carbonyll amino 1-3-phcnylphenyl)butyat e
hydrochloride (0.23 mmol) obtained in Reference Example 13-4 and
6-[(tert-butyldimethylsilanoyloxy)methyl]naphthalen-2-amine (99.2 mg, 0.35 mmol) obtained in
Reference Example 14-12, there was obtained (1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo
[3.3.1.02A]nonan-7-y1 N-(4- 13- [(6- {[(tert- butyldimethylsilyboxy]methyll nap hthalen-2- ypear bamo
yl] pro pyl -2-phenylphenyll carbamate. LC/MS: M+1 = 706.2 [Reference Example 12-5]
Synthesisoftert-butyl 



3-134( 1[1-(2-phenoxyethyl)piperidin-4-yl]oxyl carbonypamino]-4-phenylphenyl propionate
InaccordancewithReferenceExample12,from 1( k.I (71:2 mg, 3.22, mmol) obtained in Reference
Example 22 and tert-butyl 3-(3-amino-4-phenyiphenybpropionate (239 mg, 0.80 mmo I), there was
obtained tert-butyl 3- {3-[( {[ -(2-phenoxyethybpiperidin-4-yl]oxy I carbonypamino]-4-phenylphenyl
propionate (471 mg). LC/MS: M+1 = 545.3 [Reference Example 13-5] Synthesisof 3-
I3-[(111-(2-phenoxyethybpiperidin-4-yl]oxylcarbonyltamino1-4-phenylphenyll propionate hydrochloride
In accordance with Reference Example 13, from tert-butyl 3-134( I[l-(2-phenoxyethybpiperidin-4-yl]oxyl
carbonybamino]-4-phenylphenyll propionate (471 mg, 0.86 mmol) obtained in Reference Example
12-5, there was  obtained 3-134( {[1-(2-phenoxyethyppiperidin-4-yl]oxylcarbonyl)am
no]-4-phenylphenyl propionate hydrochloride (422 mg). LC/MS: M+1 = 489.3 [Reference Example
15-57] Synthesisof1-(2-phenoxyethyl)piperidin-4-y1
N-1512-(14-[(tert-butyldimethylsilanoyloxy)methyl]phenyl carbamo yl)ethyl] -2-p enylphenyl carbamate 



InaccordancewithReferenceExample15,from 3-13-R I
[1-(2-phenoxyethyppiperidin-4-yl]oxylcarbonypamino]-4-phenylphenyll propionate hydrochloride (227.1
mg, 0.43 mmol) obtained in Reference Example 13-5, there was obtained
1-(2-phenoxyethyppiperidin-4-y1 N-15-[2-(14-[(tert-butyldimethylsilanoyloxy)methyl]phenyll
carbamoypethyl] -2-p henylphenyil carbamate (237 mg). LC/MS: M+1 = 708.3 [Reference Example 28]
Synthesis of 4-methoxy-2-nit o-l-phenylbenzene         1-Bromo-4-ntethoxy-2-nitrobenzene (2.32 g, 10
mmol) was dissolved in 1,4-dioxane (30 mL) and, thereto, were added phenyl boric acid (2.44 g, 20
mmol), cesium carbonate (26 g, 80 mrnol), 1,11bis(d
phenylphosphino)ferrocene]dichloropalladium(11)dichloromethane complex (0,82 g, I mmol), and
purified water (1) The reaction mixture was stirred under a nitrogen flow at 80C for 18 hours. The
reaction solution was filtered through celite, alumina, and Florisil, and, thereafter, extracted with ethyl
acetate. The organic layer was washed with a saturated aqueous solution of sodium chloride, dried
over anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue was
purified by flash column chromatography to obtain 4-methoxy-2-nitro-l-phenylbenzene (1.86 g).
[Reference Example 29] Synthesis of 3-nitro-4-phenylphenol         4-Methoxy-2-nitro-1-phenylbenzene
(1.86 g, 8.31 mmol) was dissolved in dichloromethane (40 mL) and thereto was added, under
ice-water cooling, a solution of boron tribromide (2 naL) in dichloromethane (10 mE) After stirring at
room temperature for 18 hours, the reaction mixture was poured onto ice to stop the reaction and
extracted with ethyl acetate. The organic layer was washed with a saturated aqueous solution of
sodium chloride, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure
to obtain 3-nitro-4-phenylphenol as a crude material. 



[Reference Example 30] Synthesis of 8-(3-nitro-4-phenylphenoxy)octan-1-ol
3-Nitro-4-phenylphenol (860 mg, 4.0 mmo 0 was dissolved in N,N-dimethylformamide (40 mL),
followed by addition of 8-bromo-l-octanol (1.86 g, 6.0 mmol). After stirring at 50C for 5 hours, the
reaction solution was extracted with ethyl acetate. The organic layer was washed with a saturated
aqueous solution of sodium chloride, dried over anhydrous magnesium sulfate, and concentrated
under reduced pressure. The residue was purified by flash column chromatography to obtain
8-(3-nitro-4-phenylphenoxy)octan-1-ol (1.23 g). H-NMR(400MHz, CDCI3) 5 7.34-7.44(m, 5H),
7.26-7.33(211), 7.13(dd,  J=8.5Hz, 2.4Hz, 1H), 4.03(t, J=6.5Hz, 2H), 3.65(t, j=6.5Hz, 2H), 1.78-1.87(m,
2H), 1.44-1.65(m, 4H), 1.31-1.42(m, 6H) [Reference Example 31] Synthesis of tert-butyldimethyl
[8-(3-n tro-4-phenylphenoxy)octyl]oxy{ silane         8-(3-Nitro-4-phenylphenoxy)octan-l-ol (1.23 g, 3.5
mmol) and imidazole (408 mg, 6.0 mmol) were dissolved in tetrahydrofuran (15 mL) and a solution of
tert-butyldimethylchlorosilane (750 mg, 5.0 mmol) in tetrahydrofuran (5 mL) was added thereto. After
stirring the reaction mixture at room temperature for 18 hours, purified water was added to stop the
reaction and the mixture was extracted with ethyl acetate. The organic layer was washed with a
saturated aqueous solution of sodium bicarbonate, a saturated aqueous solution of ammonium
chloride, and a saturated aqueous solution of sodium chloride, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The residue was purified by flash column
chromatography to obtain tert-butyldimethyl [8-(3-n itro-4-p h en ylph eno xy)o etyl] o xy{ silane (1.32
g). 1H-NMR(400MHz, CDC13) 6 7.32-7.44(m, 51-1), 7.26-7.30(m, 2H), 7.13(dd, J=8.5Hz, 2.7Hz, 1H),
4.03(t, J=6.5Hz, 2H), 3.61(t, J-6.5Hz, 2H), 1.78-1.87(m, 2H), 1.44-1.65(m, 4H), 1.31-1.42(m, 6H),
0.90(s, 9H), 0.05(s, 6H) [Reference Example 32] Synthesis of 5- {
[8-(tcrt-butyldimethylsilanoyloxy)oetyl]oxyl -2-phenyla_niline
{[8-(3-Nitro-4-phenylphenoxy)octyl]oxylsilane (1.38 g, 3.02 mmol) was dissolved in methanol (20 inL),
10% palladium-carbon (50 mg) was added thereto, and the reaction mixture was stirred under a
hydrogen atmosphere at room temperature for 2 hours. The reaction solution was filtered through
celite and the  filtratewasconcentratedunderreducedpressuretoobtain 



5-1[8-(tert-butyldimethylsilanoyloxy)octyl]oxy1-2-phenylaniline as a crude material. 1_,C/MS: M1-1 =
428.3 [Reference Example 32-2] Synthesis of 5-
{[6-(tert-butyldimethylsilanoyloxy)hexyl]oxy}-2-phenylaniline         In accordance with Reference
Examples 30, 31, and 32, from 6-bromo- l-hexariol (543 mg, 3.0 mmol) and 3-nitro-4-phenylphenol
(430 mg, 2.0 m mol), there was obtained 5- 1[6-(tert-butyld
imethylsilanoyloxy)hexyl]oxy1-2-phenylaniline. LC/MS: M-11 = 316.3 [Reference Example 32-3]
Synthesis of 5- {[9-(tert-butyldimethylsilanoyloxy)nonyl]oxyl-2-phenylaniline         In accordance with
Reference Examples 30, 31, and 32, from 9=bromo-l-nonanol (669 mg, 1.0 mmol) and
3-nitro-4-phenylphenol (430 ma, 2.0 mmol), there was obtained 5-
1[9-(tert-butyldimethylsilanoyloxy)nonyl]oxy1-2-phenylani line. LC/MS: M+1 = 358.3 [Reference
Example 12-6] Synthesisof1-methylpiperidin-4-y1 N-(5- {[8-(tert
butyldimethylsilanoyloxy)octyl]oxy}-2-phenylphcnyecarbamate         In accordance with Reference
Example 12, from 1-methylpiperidinol (1.15 g, 10 mmol) and 5-
f[8-(tert-butyldimethylsilanoyloxy)octyl]oxy1-2-phenylaniline (777 mg, 1.82 mmol) obtained in
Reference Example 32, there was obtained  



1-methylpiperidin-4-y1 N-(5-1[8-(tert-butyldimethylsilanoyloxy)octyl]oxy}-2-phenylphenyecarbamate
(283 mg). LC/MS: Iv1+1 = 589.3 [Reference Example 12-7] Synthesisof1-methylpiperidin-4-y1
N-(5-1[6-(tert-butyldimethylsilanoyloxy)hexyl]oxyl-2-phenylphenyl)carbamate         In accordance with
Reference Example 12, from 1-methylpiperidinol (865 mg,7.5mmol)and 5-
f[6-(tert-butyldimethylsilanoyloxy)hexyl]oxyl-2-phenylan 1 neobtainedin Reference Example 32-2, there
was obtained 1-methylpiperidin-4-y1 N-(5- {[6-(tert-butyklimet'nylsilanoylox-y)hexyl]oxyl
-2-phenylphenyl)carbamate (626 mg). LC/MS: MI-1 = 540.3 [Reference Example 12-8]
Synthesisof1-meth ylp iperid in-4- yl N-(5- I[9-(tert-butyld imethylsilanoyloxy)nonyl]oxyl
-2-phenylphenyl)carbamate         In accordance with Reference Example 12, from 1-methylpiperidinol
(865 mg,7.5mmol)and 5- 1[9-(tert-butyld imethylsi lano yloxy)nonyl]oxyl -2-phenylanilineobtainedin
Reference Example 32-3, there was obtained 1-methylpiperidin-4-y1 N-(5- 1[9-(tert-butyldimethylsilano
yloxy)nonyl]oxy1-2-phenylphenylIca rbamate (408 mg). 



LC/MS: M+1 = 583.3  [Reference Example 33] Synthesis of 3-bromo-5-phenylaniline
4-Bromo-2-nitro-1-phenylbenzene (1.15 g, 4.1 mmol) was dissolved in ethyl acetate (10 mL) and
ethanol (10 mL), tin chloride (2.85 g, 15 mmol) was added thereto, and the mixture was stirred at 80C
forl 8 hours. The reaction solution was returned to room temperature, neutralized with a saturated
aqueous solution of sodium bicarbonate, filtered through celite, alumina, and Florisil, and extracted
with ethyl acetate. The organic layer was washed with a saturated aqueous solution of sodium
chloride, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. The
residue was purified by flash column chromatography to obtain 3-bromo-5-phenylaniline (533 mg).
1H-NMR(400MHz,CDC13)67.32-7.46(m,51-1),6,90-6.97(m,3H), 3.65-3.85(broad, 2H) [Reference
Example 34] Synthesis of[4-(2-propenoyloxy)phenyl]methanol         4-(Hydroxymethy-Ophenol (620
mg, 5.0 mmol) was dissolved in N,N-dimethylformain de (25 ml) and potassium carbonate (1.38 g,
10.0 mmol) and 4-bromo- 1 -butene (1.08 g, 8.0 mmol) were added thereto. After stirring at 70C for 4
hours, the reaction solution was extracted with ethyl acetate. The organic layer was washed with a
saturated aqueous solution of sodium chloride, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified by Bash column chromatography to
obtain [4-(2-propenoyloxy)phcnyl]methanol (267 mg). 1H-NN4R(400M1-lz, CDCI3) 3, 7.26-7.30(m,
2H), 6.86-6.92(m, 211), 5.85-5.95(m, 133  1H), 5.09-5,20(m, 2H), 4.61(s, 2H), 4.02(t, J=6.8Hz, 2H),
2.50-2.58(m, 214) [Reference Example 35] Synthesisof 



(44 H3E)-4-(3- amino -4-p henylpheny1)-3-buten-1-y4} oxy] pheny fitnethano I
3-Bromo-5-phenylaniline (248 mg, 1.0 mnaol) obtained in Reference Example 33 was dissolved in
N,N-dimethylformamide (10 mL) and thereto were added [4-(2-propenoyloxy)phenyl]methanol (267
mg, 1.5 rnmol) obtained in Reference Example 34, tr (o-tolyl)phosphine (913 mg, 3.0 mmol),
diisopropylethylamine (258 mg, 2.0 mmol), and palladium acetate (45 mg, 0.2 mmol). After stirring at
120C for 18 hours, the reaction solution was diluted with ethyl acetate, filtered through cclite, and the
organic layer was washed with a saturated aqueous solution of sodium chloride, dried over anhydrous
magnesium sulfate, and concentrated under reduced pressure. The residue was purified by flash
column chromatography to obtain (4-[ { (3 E)-4- (3- amino-4-phen ylp hen y1)- 3-buten-1-
oxylphenyl)methano 1(268 mg). [Reference Example 36] Synthesis of [4-
{4-(3-amino-4-phenylphenyl)butoxy} phenyl]methanol         (44 {(3E)-4-(3-Amino-4-phenylpheny1)-3
-buten-l-yll oxy]phenyOmethano 1 (268 mg, 0.78 mmol) obtained in Reference Example 35 was
dissolved in methanol (5 ml,), 10% palladium-carbon (10 mg) was added thereto, and the mixture was
stirred under a hydrogen atmosphere at room temperature for 3 hours. The reaction solution was
filtered through celite and the filtrate was concentrated under reduced pressure to obtain 134
[4-14-(3-amino-4-phenylphenyDbutoxylphenyllmethanol as a crude material. [Reference Example 37]
Synthesisof 5-(4- {4- [(tert-butyldimethyls i lanoylo xy)methyl]pheno xyl buty0-2-phenylani line         [4-
{4-(3-Amino-4-phenylphenyl)butoxy}phenyl]methanol obtained in Reference Example 35 and imidazole
(170 mg, 2.5 mmol) were dissolved in tetrahydrofuran (15 mL), and a solution of ter
-butyldimethylchlorosilane (300 mg, 2.0 mmol) in tetrahydrofuran (5 mL) was added thereto. After
stirring the reaction mixture at room temperature for 1 hour, purified water was added to stop the
reaction, and the mixture was extracted with ethyl acetate. The organic layer was washed with a
saturated aqueous solution of sodium chloride, dried over anhydrous sodium sulfate, and concentrated
under reduced pressure. The residue was purified by flash column chromatography to obtain
5-(4-14-[(tert-butyldimethylsilanoyloxy)methyl]phenoxylbuty1)-2-phenylaniline (260 mg).
11-1-NMR(400MHz, CDCE) S 7.40-7.46(m, 411), 7.30-7.34(m, 



1H), 7.19-7.23(m, 2H),7.85(d, J=7.8Hz,1H),6.83-6.88(m,211), 6.66-6.69(m, 1H), 6.61(s,1H), 4.67(s,
2H), 3.94-4.01(m, 2H), 2.630, J=7.2Hz, 2H),1.75-1.89(m, 4H), 0.92(s,  914), 0.08(s, 6H) [Reference
Example 12-9] Synthesisof1-methylp iperid in-4-y1
N-[5-(4-14-[(tert-hutyldimethylsilanoyloxy)methyl]phenoxylbut-y1)-2-phenylphen yl] carbamate 



In accordance with Reference Example 12, from 1-methylpipe 1-linoI (144  mg,1.25mmol)and 5- (4- {4-
[(tert-butyld methyls ilano yloxy)methyl] p henoxy} butyl)-2-phenylaniline (115 mg, 0.25 mmol) obtained
in Reference Example 37, there was obtained I-methylpiperidin-4-y1 N15-(4- {4-[(tert-butyldimethyls
lanoyloxy)methyl]phenoxylbuty1)-2-phenylphen yllcarbamate (129 mg). LC/MS: M+1 = 603.3
[Reference Example 14-23] Synthesis of 4-[3-(tert-butyldimethylsilanoyloxy)propyl]aniline        In
accordance with Reference Example 23 and Reference Example 14, from 3-(4-aminophenyl)propion c
acid (991 mg, 6 mmol), there was obtained 4[3-(tert-butyldimethylsilanoyloxy)propyl]aniline (1.31 g).
LC/MS: M+1 = 266..3 [Reference Example 15-58] Synthesisof1 -methylp ipe id in-4- yl N- {5424
1,443-(tert-butyldimethylsilanoyloxy)propyl]phenyll carbamoylflethyll - 2-phenylphenyl]carbamate
InaccordancewithReferenceExample15,from 3-[3-( {[(1-methylpiperidin-4-yDoxy]carbonyll am
no)-4-phenylphenyl]propionate hydrochloride (191 mg, 0.5 mmol) and
4[3-(tert-butyldimethylsilanoyloxy)propyflaniline obtained in Reference Example 14-23, there was
obtained 1-methylpiperidin-4-y1 N- 15124 1413- (tert-butyldimethylsi 1 anoyloxy)propyl]pheny11
carbamo yl)] ethyl} - 2-phenylphenyl] earbamate (155 mg). 



LC/MS: M+1 = 630.3 [Reference Example 14-24] Synthesis of 4[2-(tert-butyldimethyls ilanoylo
xy)ethyl] aniline     In accordance with Reference Example 23 and Reference Example 14, from
2-(4-aminophenyl)ethyl alcohol (1.37 g, 10 mmo I), there was obtained
4[2-(tert-butyldimethylsilanoyloxy)ethyl]anilim- (2.25 g). LC/MS: M+1 = 252.3 [Reference Example
15-59] Synthesisof1-methylpiperidin-4- yl N- {5-[2-( {412- (tert-butyld ethyls ilano ylo xy)ethyl]phenyl
carbamo yl)] ethyl -2- phenylphenylicarbamate Inaccordancewith ReferenceExample15,from 3434
{[(1-methy1p iperidin-4- y 1) o xy] carbonyl amino)-4-p henylphenyl] prop o nate hydrochloride (76 mg,
0.2 mmol) and 4-[2-(tert-butyldimethylsilanoyloxy)ethyl]aniline obtained in Reference Example 14-24,
there was obtained I -methylp iperid in-4- yl N- 1512-(1442-(tert-butyldimethyls anoyloxy)ethyl]phenyl]
carbamo yl)] ethyl{ -2 - phenylphenyl] carbamate (188 mg). LC/MS: M+1 = 616.3 [Reference Example
38] Synthesis of tert-butyl 2-(3-nitro-4-phenylphenoxy)acetate         3-Nitro-4-phenylphenol (215 mg,
1.0 mmol) was dissolved in N,N-d methylformamide (5 mL) and tert-butyl 2-bromoacetate (292 mg, 1.5
mmol) was added thereto. After stirring at 80C for 18 hours, the reaction 



solution was extracted with ethyl acetate. The organic layer was washed with a saturated aqueous
solution of sodium chloride, dried over anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was purified by flash column chromatography to obtain tert-butyl
2-(3-nitro-4-phenylphenoxy)acetate (370 mg). [Reference Example 39] Synthesisoftcrt-butyl 2434
{141-methylpiperidin-4-54)oxy]carbony amino)-4-phenylphenoxylacetate         In accordance with
Reference Examples 11 and 12, from tert-butyl 2-(3-nitro-4-phenylphenoxy)acetate (329 mg, 1.0
mmol) obtained in Reference Example38,therewasobtainedtert-butyl 2434 {[(1-methylpiperid
in-4-yfloxy] carbonyl} am no)-4-phenylphenoxyjaceta e (531 mg). [Reference Example 13-6]
Synthesisof 2-[3-(1[(1-methylpiperidin-4-yfloxy]carbonyll amino)-4-phenylphenoxy]acetate
hydrochloride         In accordance with Reference Example 13, from ten-butyl 2-[3-( {
[(1-methylpiperidin-4-yfloxy[carbonyl 1 amino)-4-phenylphenoxy] acetate (531 mg, 1.2 rnmol) obtained
in Reference Example 39, there was obtained 2434 {[(1-methylpiperidin 4-yfloxy] carbonyl} am
no)-4-phenylphenoxy] acetate hydrochloride (509 mg). LC/MS: M+1 = 384.3 [Reference Example
15-60]  



2-[3-( ,1[(1-methylpiperidin-4-yl)oxy]carbonyl) amino)-4-phenylphenyl] acetate
InaccordancewithReferenceExample15,from 2434 1[(I-methylp iperidin-4-yfloxy] carbonyl] amino)-4-p
henylphenoxy] acetate hydrochloride (210 mg, 0.5 mmol) obtained in Reference Example 13-6 and
4-(tert-butyldimethylsilanoyloxy)methyl] aniline (237 mg, 1.0 mmo I) obtained in
ReferenceExample14,therewasobtained 4- [(tert-butyldimethyls lano yl oxy)methyl]phenyl 2434
][(1-methylpiperidin-4-ypoxy]carbonyllarnino)-4-phenylphenyl]acetate (28 mg). LC/MS: MH-1 = 603.3
[Reference Example 15-61] Synthesisof1- methyl]) iperid in-4-y 1 N-(5- {24(
{4-[(tert-butoxycarbonyl)amino]phenyll methyl)carbamoyl]ethyll -2-ph enylpheny-1)carbamate In
accordance with Reference Example 15, fromsalt of 3-[3-( {[(1-methylpiperidin-4-ypoxy]carbonyll
amino)-4-phenylphenyl]propionate hydrochloride (50 mg, 0.12 mmol) and
1-(N-Boc-aminomethyl)-4-(ammomethyl)benzene (94 mg, 04 mmol), there was obtained I- methylp ip
erid in-4-y1 N-(5- 124( 14-[(tert-butoxycarbonyl)amino]phenyll methyl)carbamo yl] ethyl ] -2-ph
enylphenyl]carbamMe (94 mg). LC/MS: M+1 = 601.3 [Reference Example 4-2]  



Synthesis of 5-acetyl-8-[(4-methoxyphenyemethoxy]-1,2-dihydroquinolin-2-one
5-Acetyl-8-hydroxy-1H-quinolin-2-one (29.5 g, 0.15 mol) was suspended in N,N-dimethylformamide
(145 mL), potassium carbonate (22.2 g, 0.16 mol) and successively 4-methoxybenzyl chloride (22.7 g,
0.15 mol) were added thereto, and the mixture was stirred at 90C overnight. To the reaction mixture
was added purified water (0.5 L) and the mixture was stirred at room temperature overnight. The
precipitate was collected by filtration, washed with purified water, dried under reducedpressuretoobtain
5-acetyl-8-[(4-methoxyphenylimethoxy]-1,2-dihydroquinolin-2-one (26.1 g). 111-NMR(400MHz,
DMSO-d6) 8 10.90(s, 1H), 8.67(d, J=8.0Hz, 1H), 7.78(d, J=8.0Hz, 111), 7.51(d, J=8.0Hz, 211), 7.27(d,
J=8.01-1z, I H), 6.92(d, J=8.0Hz, 211), 6.62(d, J=8.0Hz, 111), 5.32(s, 211), 3.73(s, 311) [Reference
Example 5-2] Synthesisof 5-(2-bromoacety1)-8-[(4-inethoxyphenyl)methoxy]-I,2-d
ihyclroquinolin-2-one    5-Acety1-8-[(4-methoxyphenyl)metho ]-1,2-dihydroquinolin-2-one (1.25 g, 3.87
mmol) was dissolved in tetrahydrofuran (10 mL) and the solution was cooled to 0C. Pyridinium
tribromide (1.51 g, 4.25 mmol) was added in portions thereto and the reaction mixture was heated
under reflux overnight. The precipitate was collected by filtration and washed with tetrahydrofuran. The
filtrate was concentrated under reduced pressure and, thereafter, the residue was suspension-washed
with purified water (20 mL) The precipitate was collected by filtration and washed with purified water.
The solid was suspension-washed with ethyl acetate (20 mL), collected by filtration, and dried under
reduced 140  pressuretoobtain 5-(2-bromoacety1)-8-[(4-methoxyphenyl)methoxy]-1,2-d hydroqu
nolin-2-one (515 mg). 11-1-NMR(400MHz, DMSO-d6)  11.00(s, 11-1), 8.49(d, J=8.011z, 1H), 7.85(d,
J-8.0Hz, 1H), 7.52(d, J=8.0Hz, 2H), 7.30(d, J=8.0Hz, 1H), 6.93(d, J=8.0Hz, 2H), 6.56(d, J=8.0Hz, 1H),
5.34(s, 2H), 4.91(s, 2H), 3.73(s, 21-1) [Reference Example 6-2] Synthesisof 



5-[(1R)-2-brorno- 1 -hydroxyethy1]-8-[(4-methoxyphenyemethoxy]-1,2-dihydroqui nolin-2-one
Underanargonflow, 542- bromoacetyI)-8- [(4-methoxyphenyl)methoxy]-1,2-d ihydroquino lin-2-one
(7.15 g, 17.8 mmol) was suspended in dehydrated tetrahydrofuran (40 mL), the CBS catalyst (493 mg)
was added thereto, and the reaction mixture was stirred at -20C for 40 minutes.After adding dropwise
a 1.0 M solution of borane-tetrah-ydrofuran complex in tetrahydrofuran (21.4 mL) at the same
temperature, the mixture was warmed gradually to 0C. After adding methanol (20 mL) dropwise,
insoluble matter was filtered off and washed with tetrahydrofuran. The filtrate and the washing were
mixed and concentrated under reduced pressure. To the residue was added purified water (100 mL)
and the mixture was stirred at room temperature overnight. The precipitate was collected by filtration
and washed with purified water.The precipitate was further suspension-washed with ethyl acetate (200
mL), collected by filtration, and dried underreducedpressuretoobtain 141  5- [(1R)-2-bro mo- 1-hydro x
yet hyl] -8 - [ (4-methoxyp henyemetho xy] -1,2-dihyd ro qui nolin-2-one (3.06 g). 'H-NMR(400MHz,
DMSO-d5) S 10.60(s, 1H), 8.17(d, J=8.011z, 1H), 7.49(d, J=8.0Hz, 21-1), 7.20(d, J=8.0Hz, 1H),
6.92(d, J=8.0Hz, 2H), 6.54(d, J=8.0Hz, 1H), 5.93(d, J=8.0Hz, in), 5.18-5.24(m, 31-1), 3.67(dd,
J=12.0Hz, 8.0Hz, 1H), 3.60(dd, J=12.0Hz, 8.0Hz, in) [Reference Example 15-62]
Synthesisof1-methylp ip erid i n-4- yl N-(5- {3-[( {4-[(tert-butoxycarbonyBamino]phenyll
metlayl)carbamoyl[propyl I-2-p henylphenyllearbamate InaccordancewithReferenceExample15,from 



4434 {[(1-methylpipe id in-4-yBoxy]carbonyll amino)-4-phenylphenyl [butyrate
hydrochloride(86mg,0.2mmol)and 1-(N-Boc-aminomethyl)-4-(aminomethyDbenzene (118 mg, OS
mmol), there was obtainedI -methylp ip erid in-4- yl N-(5-131( I4-Rtert-butoxycarbonyBaminolphenyll
meth-yl)carbamoylipropyll -2-p henylphenyl)carbamate (86 mg). IC/MS: M+1 =615.3 [Reference
Example 40] Synthesis of tert-butyl trans-3-(3-amino-4-phen-y-lpheny-Bacrylate         tert-Butyl
trans-3-(3-nitro-4-phenylphenyl)acrylate (325 mg, 1.0 mmol) obtained in Reference Example 10 was
dissolved in tetrahydrofuran (15 ITIT zinc powder (196 mg, 3.0 mmol) and acetic acid (0 2 mL) were
added thereto under water cooling, and the mixture was stirred at room temperature for 3 hours. The
reaction solution was diluted with ethyl acetate, neutralized with a saturated aqueous solution of
sodium bicarbonate, and filtered through cel tc. The organic layer was washed with a saturated
aqueous solution of sodium chloride, dried over anhydrous magnesium sulfate, and concentrated
under reduced pressure to obtain tert-butyl trans-3-(3-am no-4-phenylphenypacrylate as a crude
material. LC/MS: 1\4+1 = 296.3 [Reference Example 12-10] Synthesisoftert-butyl
(2E)-343-([[(1-methylpiper in-4-ypoxy]carbonyllamino)-4-phenylphenyl]-2-pro penate
InaccordancewithReferenceExample12,from 



4- hyd roxy-l-methylp iperid ine (172 mg, 1.5 mmol) and tert-butyl
trans-3-(3-amino-4-phenylphenyl)acrylate (150 mg, 0.5 mmol) obtained in Reference Example 40,
there was obtained tert-butyl (2E)-343-(1[(1-inethylpiperidin-4-y0oxy]carbonyll amino)-4-pherrylphenyl]
-2-pro penate (117 mg). LC/MS: M+1 = 437.3 [Reference Example 13-7] Synthesisof (2E)-343-(
{[(1-inethylpiperidin-4-ypoxy] carbonyl} amino)-4-phenylphenyl] -2-pro penate hydrochloride         in
accordance with Reference Example 13, from tert-butyl (2E)-313-( ([(1-methylpiperid
in-4-ypoxylcarbonyl} amino)-4-p henylp henyll- 2-pro penate (117 mg, 0.27 mmol) obtained from
Reference Example 39, there was 143  obtained (2E)-313-( {[(1-methylpiperidin-4-yl)oxy]carbonyl
amino)-4-phenylpheny1]-2-pro penate hydrochloride (112 mg). LC/MS: M+1 = 381.3 [Reference
Example 15-63] Synthesisof1-methylpiperid 4-y1 N- 01(1
E)-2-(14-[(tert-butyldimethylsilanoyloxy)methyl]phenyll carbamoy1)-1-et hen-1- yll -2-phenylp hen yll
carbamate InaccordancewithReferenceExample15,from 



(2E)-313-( {[(1-methylpiperidin-4-yl)oxy]carbonyll amino)-4-phenylphenyl] -2-pro penoate hydrochloride
(112 mg, 0.27 mmol) obtained in Reference Example 13-7 and
4-[(tert-butyldimethylsilanoyloxy)methyl]aniline (1.0 nunol), there was obtained 1-methylpiperidin-4-yi
N- {5-[(1E)-2-( {4-[(tert-butyldimethylsilanoyloxytmethyl]phenylf carbamoy1)-1-et
hen-l-y1]-2-phenylpheny-1] carba mate (57 mg). LC/MS: M+1 = 600.3 [Reference Example 41]
Synthesis of 1-(2-rnethy1-2- itropropy1)-4-nitrobenzene         To a solution of sodium ethoxide (3.5 g,
50 mmol) in ethanol (100 mL), 1-(chloromethyl)-4-nitrobenzene (8.6 g, 50 mmol) and 2-nitropropane
(2.2 g, 250 mmol) were added at room temperature, and the mixture was heated under reflux for 18
hours. The reaction solution was filtered, concentrated under reduced pressure, and diluted with ethyl
acetate. The organic layer was washed with a saturated aqueous solution of sodium chloride, dried
over anhydrous magnesium 144  sulfate, and concentrated under reduced pressure. The residue was
purified by flash column chromatography to obtain 1-(2-methy1-2-nitropropy1)-4-nitrobenzene (8.52 g).
I1-I-NMR(400M1-Iz, CDC13) S 8.17(d, J=8.5fiz, 2H), 7.29(d, .1=8.51-1z, 2H), 3.32(s, 2H), 1.59(s, 611)
[Reference Example 42] Synthesis of 4-(2-methyl-2-nitropropyl)aniline
1-(2-Methyl-2-nitropropy1)-4-nitrobenzene (673 MR, 3.0 mmol) obtained in Reference Example 41 was
dissolved in methanol (20 mL) A catalytic amount of palladium-carbon was added thereto, and the
solution was stirred under a hydrogen atmosphere for 6 hours. The reaction solution was filtered
through celite and the filtrate was concentrated to obtain 4-(2-methy1-2-nitropropyflaniline as a crude
material. LC/MS: M+1 = 195.3 [Reference Example 15-64] Synthesisof1-methylpiperid in-4- yl 



N-[5-(2- {[4-(2-methyl-2-nitropropyflphenyl]carbamoyll ethyl)-2-phenylphenyl]ca rbamate
InaccordancewithReferenceExample15,from       [(I- methylpiperidin-4-yfloxy]carbonyll
amino)-4-phenylphenyl]propionate hydrochloride (418 mg, 1.0 mmol) and
4-(2-methyl-2-nitropropyl)aniline (582 mg, 1.0 rnmo 1), there was obtained 1-methylpiperid in-4- yl
N45-(2- I [4-(2-methyl-2-nitropropyl)phenyl]carbamoyll ethyl)-2-phenylphenyl]ca rbamate (193.5 mg).
LC/MS: M+1 = 559.3 [Reference Example 9-2] Synthesis of tert-butyl
trans-3-(3-bromo-4-nitrophenyl)acrylate        in accordance with Reference Example 9, from tert-butyl
diethyl phosphonoacetate (920 mg, 4.0 mmol) and 3-bromo-4-nitrobenzaldehyde (1.0 g, 1.9 mmol),
there was obtained tert-butyl trans-3-(3-bromo-4-nitrophenyl)acrylate (777 mg).  H-N,V1R(400MHz.
CDC13) 6 8.17(d, J=8.514z, 1H), 7.86(d, J=1.7Hz, 1H), 7.55(dd, .1=8.5Hz, 1.7Hz, 1H), 7.50(d,
J=15.9Hz, 111), 6.46(d, J=15.9Hz, 1H), 1.54(s, 9H) [Reference Example 10-2] Synthesis of tert-butyl
trans-3-(4-nitro-3-phenylphen yflacrylat e        In accordance with Reference Example 10, from
tert-butyl trans-3-(3-bromo-4-nitrop enyl)acrylate (777 mg, 2.37 mrnol) obtained in Reference Example
9-2, there was obtained tert-butyl trans-3-(4-nitro-3-phenylphenypacrylate (802 mg).
IFENMR(400MHz, CDC's)) 6 7.88(d, J=8_3Hz, 11-4), 7.55-7.66(m, 31-1), 7.42-7.46(m, 3H),
7.30-7.36(m, 2H), 6.48(d, J=15.91-Iz, HI), 1.54(s, 9H) [Reference Example 11-3] Synthesis of tert-butyl
3-(4-amino-3-phenylphenyl)propionate        In accordance with Reference Example 11, from tert-butyl
trans-3-(4-nitro-3-phenylphenyl)acrylate (802 g, 2.5 mmol), there was obtained tert-butyl
3-(4-amino-3-phenylphenyl)propionate (742 mg). LC/MS: M+1 = 298.3 



[Reference Example 12-11]  34441[0 -methylp iperidin-4-ypoxylcarbonyll am
no)-3-phenylphenyl]propionate inaccordancewithReferenceExample12,from
4-hydroxy-1-methylpiperidine (450 mg, 15.0 mmol) and tert-butyl
3-(4-amino-3-phenylphenyl)propionate (742 mg, 2.5 mmol) obtained in Reference Example 11-3, there
was obtained tert-butyl 3-[4-( {[(1-methylpiperidin-4-ypoxy]carbonyll amino)-3-phenylphenyl]prop o
nate (878 mg). 1 H-NMR(400MHz, CDC13) 5 7.97(s, 1H), 7.38-7.49(m, 3H), 7.34-7.38(m, 214),
7.19(dd, J=8.5Hz, 2.0Hz, 1H), 7.06(d, .1=2.0Hz, 1H), 6.54(s, 1H), 4.70-4:74(m, 1H), 2.900, J=7.8Hz,
1H), 2.62-2.70(m, 2H), 2.540, J=7.8Hz, 1H), 2.29(s, 31-1), 2.23-2.30(m, 2H), 1.92-2.00(m, 214),
E66-1.75(m, 2H), 1.41(s, 9H) LC/MS: M+1 = 439.3 [Reference Example 15-651 Synthesisof1- methylp
ip erid in-4-3/1 N- {412-(14-[(tert-butyldiniethylsi1anoy1ory)methyl]phenyl] c arbatno yflethyll -2-p
henylphenyl} carbamate        In accordance with Reference Examples 13 and 15, from tert-butyl 3-[4-(
-methylpiperidin-4-ypoxy]carbonyll amino)-3-phenylphenyllpropionate (219 mg, 0.5 mmol) obtained in
Reference Example 12-11, there was obtained 1-methylp ip erid in-4-y1 N-14- [2- (14-[(tert- butyld
imethyl silanoyloxy)methyl]phenyl carbamoyl) ethyl] -2-p henylphenyl}carbamate (235mg).
'H-NM.R(400M11z, CDCI3) 5 8.01(s, 1H), 7.37-7.48(m, 5H), 7.29-7.32(m, 214),  7.21-7.25(m, 3H),
7.15(s, III), 7.09(d, J=2.014z, III), 6.54(s, IH), 4.68(5, 2H), 4.70-4.73(m, 1H), 3.04(t, J=7.4Hz, 1H),
2.62-2.66(m, 21-1), 2.64(t, J=7.6Hz, 1H), 2.26(s, 311), 2.16-2.220m, 211), 1.91-1.96(m, 211),
1.64-1.740Th 2H), 0.93(s, 91-I), 0.09(s, 6H) LC/MS: M+1 = 602.3 



[Example 1] Synthesisof 4-(f[5-(2-
/[4-(1R2R1-2-hydroxy--2-(8-hydroxy-2-ww-1,2-dihydroquinolin-5-yDet hyl]arnino
methyl)phen-yllcarbamo yll cthyl)-2-phenylphenyllcarbamoyl oxy)-1,1- dimethylpiperidin-l-ium
trifluoroacetate 1-Methylpiperidin-4-y1 N- {5424 {4-Rtert-butyldimethylsilanoyloxy)methyliphenyll
carbamo yeethyl] -2-p henylphenylIcarbamate (178.1 mg, 0.296 mmol) obtained in Reference Example
15 was dissolved in tetrahydrofuran (10 mL), hydrogen trifluoride-triethylamine complex (0.3 mL) was
added thereto, and the mixture was stirred at 70C for 1.5 hours. The reaction mixture was extracted
with ethyl acetate and the organic layer was washed with a dilute aqueous solution of sodium
hydroxide and a saturated aqueous solution of sodium chloride, dried over sodium sulfate, and
concentrated under reduced pressure.         A half amount of the residue was dissolved in acetomirue
(10 mL), methyl iodide (2 mL) was added thereto, the mixture was stirred at room temperature for 1
hour, and, thereafter, the reaction solution was concentrated under reduced pressure. The residue
was dissolved in dichloromethane (10 mL) and methanol (1 148  mL), manganese dioxide  (300 mg)
was added thereto, and the mixture was stirred at room temperature for 16 hours. The reaction
solution was filtered through celite and, thereafter, the filtrate was concentrated under reduced
pressure.        The residue was suspended in dimethyl sulfoxide (5 mL),
54(R)-2-amino-1-hydroxyethyl)-8-hydroxy-1H-quinolin-2-onc acetate (280.3 mg, 1 mmol) was added
thereto, and the mixture was stirred at 70C for 1 hour. To the reaction solution was added sodium
triacetoxyborohydride (424.0 mg, 2 mmol) and the mixture was stirred at 70C for 1 hour. After addition
of purified water (0 5 mL) to the reaction solution, the mixture was purified by IIPLC fractionation to
obtain 4-( { [5-(2- 1[44 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1 ,2-dihydroquinolin-5-yeet hyl] amino ]
methypphenyllcarbamoyll ethyl)-2-phenylp henyl]carbamoyl} oxy)- 1,1- dimethylpiperidim-1-ium
tnfluoroacetate (34.5 mg). 'H-NMR(400MHz, DMSO-d5) S 10.47(s, 1H), 10.14(s, 111), 9.07(d,
J=50.5Hz, 111), 8.75(s, 1H), 8.05(d, J=10.01-1z, 111), 7.63(d, J-8.5Hz, 211), 7.44(d, J=8.5Hz, 2H),
7.27-7.40(m, 614), 7.24(d, J=8.0Hz, 1H), 7.19(d, J=8.0Hz, 11I), 7.10(d, J=8.0Hz, 1H), 6.96(d, J=8.0Hz,
1H), 6.53(d, J=10.0Hz, 111), 5.28-5.33(m, 11-1), 4.58-4.66(m, 111), 4.12-4.18(m, 2H), 3.35-3.43(m,
211), 3.25-3.35(m, 2H), 3.07(s, 3H), 3.06(s, 311), 3.05-3.09(m, 211), 2.94(t, J=7.5Hz, 211), 2.68(t,
J=7.511z, 214), 1.94-2.04(m, 211), 1.70-1.82(m, 2H) LC/MS: [M]+ = 704.3 [Example 2] Synthesisof 



441[542- {[2-chloro-4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli  n-5-yl)ethyl]am no
(methy0-5-methoxyphenyl]carbamoyl]ethyl)-2-phenylphenyl] carbamoyll
oxy)-1,1-dimethylpiperidin-l-ium trifluoroacetate        In accordance with Example 1, from 1-Methylp
peridin-4-y1 N- {542-(14-[(tert-butyldimethylsilanoyloxy)methyl]-2-chloro-5-methoxyphenyll
carbamoyflethy1]-2-phenylphenylIcarbamate (17 mg, 0.03 mmol) obtained in
ReferenceExample15-2,therewasobtained 441[542-
([2-chloro-4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n-5-yDeth yl] amino Imethyl)-
5-metho xyphenyl] carbamo yl ethyl)-2-pheny1pheny1] carbamoyll oxy)-1,1-dimethylpiperidin-l-ium
trifluoro acetate (11.6 mg). 'H-NMR(400MHz, DMSO-d6) 6 10.46(s, 111), 9.61(s, 114), 8.87(d,
J=25.0Hz, 111), 8.74(s,1H), 8.09(d, J=10.0Hz, HI), 7.58(s, 1H), 7.57(s, 1H), 7.29-7.44(m, 6H),
7.16-7.29(m, 2H), 7.13(d, J=8.3Hz, 11I), 6.97(d, .11=8.3Hz, 111), 6.56(d, J=10.0Hz,
114),5.32-5.37(m, 



1H),4.57-4.66(m,1H),4.12-4.18(m,2H), 3.80(s, 3H), 3.35-3.43(m, 2H), 3.25-3.35(m, 2I-1), 3.04-3.09(m,
2H), 3.07(s, 3H), 3.06(s, 3H),  2.95(t, .1=7.711z, 2H), 2.79(t, j=7.7Hz, 21-I), 1.95-2.04(m, 2H),
1.69-1.81(m, 21-1) LC/MS: [M]-( = 768.3 [Example 3] Synthesisof 4-(1[5-(2- ([3-chloro-4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n-5-yl)eth yl] amino Imethyl)phenyl]carbamoyl{
cthyl)-2-phenylphenyl]carbamoyll oxy)- 1,1- dimethylpiperidin-1 -iu m trifluoroacetate in accordance
with Example1,From 1 -methylp iperid in-4-y] N- {5-[2-( {4-[(tert-butyld
methylsilanoyloxy)methyl]-3-chlorophenyl} carbamo yl)e thy1]-2-phenylphenyllearbamate (64.2 mg,
0.12 mmol) obtained in Reference 



Example15-3,therewasobtained 4-( ([5-(2- f[3-chloro-44
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroqu no li n-5-ypethyllam no
Imethyl)phenyl]carbamoy1), ethyl)-2-phenylphenyl]carbamoyll oxy)-1,1-dimethyIpiperidin-l-ium
trifluoroacetate (10.6 mg). 11-1-NMR(400MHz, DMSO-do) 6 10.48(s, 1H), 10.32(s, 1H),
9.12-9.02(broad, 111), 8.72(s, 1H), 8.10(d, J=10.01-1z, 1H), 7.91(d, j=2.014z, 1H), 7.58(d, J=8.5Hz,
1H), 7.51(dd, J=8.5Hz, 2.0Hz, 1H), 7.28-7.44(m, 5H), 7.25(d, J=7.8Hz, 114), 7.19(d, J=7.8Hz, 1H),
7.13(d, J=8.31Iz, 1H), 6.97(d, J=8.3Hz, 1H), 6.55(d, J=10.0Hz, 111), 5.32-5.38(m, 1H), 4.57-4.66(m,
1H), 4.22-4.40(m, 2H), 3.34-3.42(m, 2H), 3.26-3.34(m, 21-1), 3.06-3.14(m, 214), 3.07(s, 3H), 3.06(s,
31-1), 2.94(t, J=7.7Hz, 2H), 2.70(t, J=7.714z, 2H), 1.95-2.05(m, 2H), 1.68-1.81(m, 211) LC/MS: [M]+ =
738.2 [Example 4] Synthesisof 4-( 11542- 142-fluoro
-4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihy-droquino 1 i n-5-yl)ethyl] amino Imethyl)phenyl]
carbamo ethyl)-2-phenylphenyl]carbamo yll oxy)-1,1-dimethylpiperidin-1- um trifluoroacetate
InaccordancewithExample1,from1- rnethylp iperid to-4-y1 N-15-[2-(
{4-[(tert-butyldimethylsilanoyloxy)methyl]-5- chlorophenyl} carbamo yl)e
thy1]-2-phenylphenyllcarbamate (104 mg, 0.20 mmol) obtained in Reference
Example15-4,therewasobtained 4-(1[5-(2-1[2-fluoro-44 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,
-dihydroquinoli n-5-ypet hyl] ammo 15 methyl)phenyl]carbamoyll ethyl) -2-phenylphenyl] carbamo oxy)-
1,1- dimethylpiperid in-l-iu m tri fluoro acetate (29.4 mg). 151   H-NMR(400MHz, DMSO-d6) 5 10.47(s,
HI), 9.89(s, 1H), 9.11(d, J=33.411z, 1H), 8.73(s, 111), 8.07(d, J=10.0Hz, 1H), 7.94-8.00(m, 1H),
7.28-7.46(m, 6H), 7.31(d, J=8.0Hz, 1H), 7.20(d, .1=8.0Hz, 1H), 7.11(d, J=8.0Hz, 1H), 6.96(d, J=8.0Hz,
1H), 



6.55(d, 1=10.0Ilz, 111), 5.30-5.35(m, 111), 4.58-4.66(n, 11-1), 4.18-4.25(m, 2H), 3.34-3.42(m, 2H),
3.26-3.34(m, 2H), 3.03-3.08(m, 2H), 3.07(s, 3H), 3.06(s, 3H),  2.930, J=7.7 Hz, 211), 2.750, J=7.7Hz,
2H), 1.95-2.05(m, 2H), 1.68-1.81(m, 2H) LC/MS: [M]+ = 722.3 [Example 5] 



Synthesisof 441[542- [12,5-difluoro-4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroqui
nolin-5-yDethyl] amino methyl)phenyl]carbamoyl}ethyl)-2-phenylphenyl]carbamo yll oxy)-1, I -d
imethylp iperidin-1-ium trifluoro acetate In accordance with Example 1, from1-methylpipericlin-4-y1 N-
{5-[2-( {4-Rtert-butyldimethylsilanoyloxy)methy11-2,5-difluorophenyllcarbamo
yl)ethy11-2-phenylphenylIcarbamate (AA 7il 117      Example15-5,therewasobtained 4-( [542-
[[2,5-difluoro-4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroqui nolin-5 -yDethyl]
aminolmethyl)phenyl] carb amo y11 ethyl)-2-phenylphenyl]carbamo
yl}oxy)-1,1-dimethylpiperidm-1-tum trthuoroacetate (16.8 mg). 'F1-NMR(400MHz, DMSO-d6) 5,
10.48(s, 1H), 10.10(s, 1I1), 9.02-9.18(broad, 1H), 832(s, IH), 8.12(d, J=10.0llz, III), 8.01(dd, J=11.6Hz,
6.711z, I H), 7.54(dd, J=11.6Hz, 6.7Hz, 1H), 7.27-7.44(m, 6H), 7.18-7.27(m, 2H), 7.13(d, J=8.01-Iz,
1II), 6.97(d, J=8.0IIz, I H), 6.56(d, J=10.0Hz, 1H), 5.31-536(m, 1H), 4.58-4.65(m, 111), 4.18-4.26(m,
211), 3.35-3.43(m, 211), 3.26-3.35(m, 2H), 3.07-3.I 5(m, 211), 3.07(s, 152 



3H), 3.06(s, 3H), 2.93(t, J=7.4Hz, 2H), 2.79(t, 1=7.411z, 2H), 1.93-2.04(m, 2H), 1.70-1.82(m, 2111)
LC/MS: [M]+ = 740.3 [Example 6] Synthesisof 4-( {[5-(2- { [4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquino 1-5-yDet
hyllaminolmethyl)-3-methoxyphenyl]carbamoylf ethyl)-2-phenylphenyl]carbamo yl{
Ory)-1,1-dimethylpiperidir ;um trifluomacetate         In accordance with Example 1, from
1-methylpiperid in-4-y1 N- {5-[2-(14-[(tert-butyldimethylsilanoyloxy)methyl]-3-methoxyphenyll
carbamoy 1)ethy1]-2-phenylphenylIcarbamate (74.3 mg, 0.14 mmol) obtained in Reference Example
15-6, there was obtained 4-( [5-(2- 114-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquino lin-5-
yeet hyl]aininol methyl)-3-inethoxyphenyl]carbamoyll ethyl)-2-phenylphenyll carbamo yll oxy)-1,
-dimethylpiperidin-l-ium trifluoroacetate (19.1 mg). '1I-NMR(400MHz, DMSO-d6) S I 0.48(s, 1H), 10.1
4(s, 11-1), 8.72(s, in), 8.60-8.80(broad, 1H), 8.04(d, 1=10.0Hz, 1H), 7.14-7.48(m, 11H), 7.11(d, J=8.3
Hz, 111), 6.96(d, J=8.31-1z, 111), 6.55(d, J=10.0Hz, 1II), 5.28-5.34(m, 11-1), 4.58-4.64(m, Hi),
4.12-4.22(m, 2H), 3.34-3.43(m, 2H), 3.26-3.34(m, 211), 3.79(s, 3H), 3.07(s, 31-1), 3.06(s, 31i),
2.97-3.02(m, 2H), 2.94(t, J=7.611z, 21-1), 2.68(t, J=7.611z, 2H), 1.92-2.04(m, 21-1), 1.68-1.80(m,
21-1) LC/MS: [M]+ - 734.3 [Example 7] Synthesisof  4-( f[5-(2-
{13-fluoro-4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n-5-yl)ethyl] amino }
methyl)phenyl]carbamo yl } ethyl)-2-phenylphenyl]carbamo yl{ oxy)-1,1-dimethylpiperidin-l-ium
trifluoroacetate In accordance with Example 1, fromI -methylp iperidin-4 -yl N-
{5-[2-(14-[(tert-butyldimeth-ylsilanoyloxy)methyl]-3-fluorophenyllcarbamoyDe thy1]-2-phenylphenyll
carbamate (155.6 mg, 0.30 mmol) obtained in Reference Example 15-7, there was obtained 441[542-
{[3-fluoro-4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n-5-yDethyl] amino }
methyl)phenyl] carbamoyl} ethyl)-2-phenylphenyl]carbamoyll oxy)- 1 , 1 -dimethylpiperidin-l-ium
trifluoroacetate (27.2 mg). 



1H-NMR(400M1-1z, DMSO-d6) 6 10.47(s, 1H), 10.38(s, 111), 9.13(d, .1=48.8Hz, 1H), 8.75(s, 111),
8.11(d, J=9.8_Hz, 1H), 7.64-7.71(m, HI), 7.52(t, J=8.5Hz, 111), 7.28-7.44(m, 51-1), 7.24(d, J=8.0Hz,
114), 7.19(dd, J=8.0Hz, I .5Hz, 1H), 7.12(d, J=8.311z, HI), 6.98(d, J=8.311z, 1H), 6.54(d, J=9.8Hz,
1H), 5.30-5.37(m, 1E1), 4.58-4.64(m, 111), 4.18-4.29(m, 2H), 3.34-3.43(m, 2H), 3.26-3.34(m, 2H),
3.03-3.08(m, 211), 3.07(s, 3H), 3.06(s, 3H), 2.94(t, J=7.61Iz, 211), 2.70(t, J=7.6Hz, 2H), 1.95-2.040m,
2H), 1.68-1.80(m, 211) LC/MS: [M]-1 = 722.3 [Example 8] Synthesisof 4-( {{5-(2-
[4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroqu nolin-5-yDet hyl] amino
]methyl)-3-methylphenyllcarbamoyl; ethyl)-2-phenylphenyl]carbamoyl loxy)-1,1-dimethylpiperidin-l-ium
trifluoroacetate In accordance with Example 1, from 1-methylp ip erid in-4 -y1  N- [5-[2-(
{4-[(tert-butyldimethyls lanoyloxy)methy1]-3-methylphenyll carbamoyl)
ethyl]-2-phenylphenyl[carbamate (102.9 mg, 0.20 mmol) obtained in Reference Example 15-8, there
was obtained 4-({[5-(2- [4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroqu no 1in-5- yl)et hyl] am
inolmethy1)-3-methylphenyl] c arbamo yllet hyl) -2-phenylphenyl] c arb amo yl } ox y)-1,1-dimethylp ip
eridin- 1- juin trif Moroacetate (7.3 mg). LC/MS: [M]+ = 718.3 [Example 9] Synthesisof 4-( [542-
[2-chloro-4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n-5-yflethyl] amino}
methyl)phenyl]carbamoylf ethyl)-2-phenylphenyl]carbamoyll oxy)-1,1-dimethylpiperid in-1 - ium
trifluoroacetate         In accordance with Example 1, from 1-methylp iper id in-4-y1 N- {5124
{4-Rtert-butyldimethylsilanoyloxy)methy11-2-chlorophenyll carbamo yl)e
thy1]-2-phenylphenyllcarbamate (107 mg, 0.20 mmol) obtained in Reference Example 15-9, there was
obtained 4-(115-(2-1[2-chloro-44 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli
n-5-yl)ethyllamino Imethyl)phen-ylicarbamoyl{ ethyl) -2-phenylphenyl] carbamo yl
oxy)-1,1-dimethylpiperidin- 1 -ium trifluoroacetate (27.2 mg).  H-NMR(400MHz, DMSO-d6) 5 10.50(s,
111), 9.65(s, HI), 8.80-9.18(broad, In), 8.74(s, I H), 8.07(d, J=10.0Hz, 1H), 7.78(d, J=8.5fIz, 1H),
7.69(d, J=2.0flz, 11-0, 7A5(dd, J=8.51-1z, 2.0Hz, 111), 7.28-7.45(m, 6H), 7.18-7.27(m, 7H), 7.12(d,
J=8.3Hz, 1H), 6.96(d, J=8.3I-Iz, 1H), 6.56(d, J=9.8Hz, 1H), 5.28-5.34(m, 1H), 4.58-4.66(m, HI), 4. I
6-4.23(m, 2H), 3.33-3.42(m, 211), 3.26-3.33(m, 21-0, 3.07(s, 155 



31-1), 3.06(s, 31-1), 2.90-2.98(m, 2H), 2.94(t, 1=8.0Hz, 2H), 2.76(t, J=8.0Hz, 2H), 1.92-2.04(m, 2H),
1.68-1.80(m, 211) LC/MS: [M]+ = 738.2 [Example 10] Synthesisof 44 ([542-1[44
(R2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-ypet hyl] a mino } met hyl)-2-metho x yp
hen yl] c arbamo yl } ethyl)-2-phenylphenyl]carbamo yl I oxY)-1,1-climethylpiperidin- 1-ium
tr.fluoroacetate         In accordance with Example 1, from 1-methylpiperidin-4-y1 N- {5-[2-( (4-
[(tert-butyldimethylsilano yloxy)methy1]-2-methoxyphenyl } earbamoy
Dethyl]-2-phenylpheny1lcarbamate (106.1 mg, 0.20 inmol) obtained in Reference Example 15-10,
there was obtained 441[542- ([4-(([(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-ypet hyl]
amino }methyl)-2-methoxyphenyl] carbamoyl } ethyl)-2-phenylphenyl]carbamo yll
oxy)-1,1-dimethylpiperidin- I -ium trifluoroacetate (18.5 mg). 'H-NMR(40011y1Hz, DMSO-d6) S
10.47(s, 1H), 9.27(s, 11-1), 9.00-9.22(broad, 1H), 8.74(s, 1II), 8.06(d, J=9.81-1z, 1H), 8.01(d, J=7.8Hz,
1H), 7.28-7.44(m, 6H), 7.18-7.27(m, 31-1), 7.11(1, J=8.3Hz, I H), 7.01-7.06(m, 1H), 6.97(d, J=8.3Hz,
1H), 6.56(d, J=9.81Iz, 111), 5.32-5.36(m, I H), 4.58-4.66(m, 1H), 4.16-4.23(m, 2H), 3.83(s, 31-1),
3.34-3.43(m, 2H), 3.27-3.34(m, 2H), 3.07(s, 3H), 3.06(s, 3H), 2.90-2.98(m, 2H), 2.92(t, J=7.6Hz, 2H),
2.76(t, .1=7.6Hz, 2H), 1.94-2.06(m, 2H), 1.67-1.80(m, 21-1) LC/MS: [M]+ = 734.3 [Example 11]
Synthesisof 4-({[5-(2- 1[44 f R2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroqumolin-5-yHet
hyl]aminolmethy0-2-methylphenyl]carbamoyll ethyl)-2-phenylphenyl]carbamoyl
foxy)-1,1-dimethylpiperidin-l-ium trifluoroacetate In accordance with Example1,from1-methylp
iperidin-4-y1 N- {5-[2-( {4-[(tert-butyldimethylsilanoyloxy)methyI]-2-meth-y-lphenyl 1 carbamoyl)
ethyl]-2-phenylphenylfcarbamate (66.9 mg, 0.13 mmol) obtained in Reference ,,A,",p Le 15-11, there
was obtained 4-( [5-(2-{[4-( f R2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquino lin-5- yl)et hy I]
amino Imethyl)- 2-methylp henyl] c arbamo yl lethyl)-2-phen ylphenyl] c arb amo yl
Ioxy)-1,1-dimethylpiperidin-l-ium trifluoroacetate (8.1 mg). 



11-1-NMR(400MHz, DMSO-d6) 6 I0.48(s, 111), 9.38(s, 114), 8.80-9.20(broad, I H), 8.73(s, 1H),
8.05(d, J=10.0Hz, 1H), 8.47(d, J=8.0Hz, 14I), 7.20-7.44(m, 1014), 7.11(d, J=8.3Hz, 1H), 6.97(d,
J=8.014z, III), 6.56(d, .1=10.0Hz, HI), 5.30-5.33(m, III), 4.58-4.64(m, 111), 4.13-4.18(m, 2H),
3.34-3.42(m, 2H), 3.26-3.34(m, 214), 3.07(s, 314), 3.06(s, 3H), 3.00-3.08(r 2H), 2.95(t, J=7.711z, 2H),
2.71(t, J=7.71Iz, 211), 2.16(s, 3H), 1.94-2.06(m, 2H), 1.68-1.82(m, 2H) LC/MS: [M]+ = 718.3 [Example
I 2] 3ymnesis 4-( { [5-(2 [6-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-d ihydroquinolin-5- yl)et
hyllaminolmethyl)naphthalen-2-yijcarbamoyllethyl)-2-phenylphem,d1carbamoyll
oxy)-1,1-dimethylpiperidin-1- um trifluoroacetate In accordance with Example1,fromI
-methylpiperidin-4-y1  N-(5- {2-[(6- adert-butyldimethylsilyfloxy] methyl} naphthalen-2-yl)carbamoyfleth
y11-2-phenylphenyflcarbamatc (110.1 mg, 0.20 mmol) obtained in Reference
Example15-12,therewasobtained
4-({[5-(2-1[6-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-ypet
hyl]aminolmethyl)naphthalen-2-yl]earbamoyllethyl)-2-phenylphenyl]carbamo
oxy)-1,1-dimethylpiperidin-l-ium trifluoroacetate (8.1 mg). 1H-NMR(400MHz, DMSO-c15) 5 10.44(s,
III), 10.26(s, 114), 9.16(d, 5=23.7Hz, 1H), 8.72(s, IT-I), 8.36(s, 114), 8.04(d, J=10.0Hz, 1H), 7.96(s, I
H), 7.88(d, J=6.0Hz, 114), 7.85(d, J=6.0Hz, 114), 7.58-7.65(m, 2H), 7.28-7.44(m, 6H), 7.19-7.27(m,
2H), 7.10(d, 5=8.3Hz, 114), 6.95(d, 5=8.0Hz, 1H), 6.56(d, J=10.0Hz, 1H), 5.32-5.36(m, 114),
4.57-4.66(m, I H), 4.33-4.38(m, 2H), 3.34-3.43(m, 2H), 3.27-3.34(m, 2H), 3.07(s, 314), 3.06(s, 3H),
3.00-3.07(m, 2H), 2.98(t, 5=7.7112, 211), 2.75(t, J=7.7Hz, 2H), 1.94-2.05(m, 211), I.68-1.80(m, 214)
LC/MS: [M]t- = 754.3 [Example 13] Synthesisof 44{1542- {[2-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)et
hyllaminolmethyl)-1-benzothiophen-5-yl]carbamoyll ethyl)-2-pheny1phenyl]carba moyl
oxy)-1,1-dimethylpiperidin-l-ium trifluoroacetate 



In accordance with ExampleI,from1-methylp iperid in-4- yl N-(5- 124(5- {[(tert-butyldimethylsilyfloxy]
methyl} -1-benzothiophen-5-yecarbam oyl]ethylif -2-phenylphenyflearbarnate (105.8 mg, 0.19 mmol)
obtained in Reference Example 15-13, there was obtained 441[542- {[2-({[(2R)-2-
hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquino lin-5- yeet  hyl] amino Imethyl)-1-benzothiophen-5-yl]
carbamo yl 1 ethyl)-2-phenylphenyl]carba moylloxy)-1,1-dimethylpiperidin-l-mm trifluoroacetate (13.3
mg). 1H-NMR(400MHz, DMSO-d6) 6 10.46(s, III), 10.12(s, I f1), 9.22-9.30(broad, 1H), 8.71(s, 1H),
8.27(d, J=I.7Hz, I H), 8,07(d, 1=9.8Hz, 1H), 7.91(d, J=8.511z, 1H), 7.56(s, I H), 7.28-7.44(m, 6H),
7.19-7.27(m, 2H), 7.11(d, J=8.3Hz, I H), 6.96(d, 1=8.0Hz, 1H), 6.51(d, .1-9.814z, 1114), 5.32-5.36(m,
111), 4.57-4.62(m, 1H), 4.51-4.56(m, 2H), 3.34-3.43(m, 21-1), 3.27-3.34(m, 21-1), 3.07(s, 3H), 3.06(s,
3H), 3.00-3.07(m, 2H), 2.96(1, .11=8.2Hz, 211), 2.70(t, J=8.21-1z, 2H), 1.92-2.04(m, 2H), 1.68-1.81(m,
2H) LC/MS: [M]+ = 760.3 [Example 14] Synthesisof 441[5-42- [5-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)et
hyl]aminolmethyl)-2-methoxy-phenyl]carbamoyll et hyl)-2-phenylphenyl] c arb amo yll oxy)-1,1
-dimethylp iperidin-l-ium trifluoroacetate In accordance with Example1, from 1-methylpiperidin-4-y1 N-
{5124 {5-[(tert-butyldimethylsilanoyloxy)methyl]-2-methoxyphenyll earbamoy
Dethy1]-2-phenylphenylIcarbamate (138.0 mg, 0.26 mmol) obtained in Reference Example 15-14,
there was obtained 4-({[5-(2-1[5-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yLet
hyllaminolmethyl)-2-methoxyphenyllearbamoyll ethyl)-2-phenylphenyl]carbamo ylloxy1-1,1-d
ethylpiperidin- I -ium tr fluoroacetate (28.2 mg). 'H-NMR(400MHz, DMSO-d6) S 10.45(s, 111), 9.26(s,
1H), 8.98(d, J=24.4Hz, 111), 8.74(s, III), 8.19(s, 111), 8.06(d, J=10.0Hz, 1H), 7.20-7.44(m, 6H),
7.18-7.25(m, 159  31I), 7.06-7.13(m, 2H), 6.96(d. J=8.0Hz, 1H), 6.56(d, J=10.0Hz, III), 4.98-5.36(in, 



1H),4.58-4.66(m,III), 4.13-4. I8(m, 211),3.84(s,3H),3.34-3.42(m,2H), 3.26-3.34(m, 2H), 3.07(s, 3H),
3.06(s, 3H), 3.00-3.08(m, 211), 2.92(t, J=7.6Hz, 2H), 2.78(t, J=7.61-1z, 2H), 1.94-2.05(m, 211), 1.67-I
.81(m, 2H) LC/MS: [M]+ = 734.3    



[Example 15]    Synthesis   of  441[542-
{[4-(1[(2R)-2-hydroxy-2-(8-hydrox,7-2-oxo-1,2-dihydroquinolin-5-yl)et hyl] am ino rnethyl)p
henyl](methyl)c arba mo et hyl)-2-phenylphenyl] carbamo yll oxy)-1,1-dimethylpiperidin-l-ium triflu oro
acetate       In accordance with Example 1, from 1-methylpiperidin-4-y1 N-
I512-(14-[(tert-butyldimethylsilanoyloxy)methyl]phenyll {methyl} carbamoyfle
thy1]-2-phenylphenyl}carbamate (139.0 mg, 0.27 mmol) obtained in Reference Example 15-15, there
was obtained 4-(I[5-(2- [4-( R2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquino lin-5- ypet hyl] amino
Imethyl)phenyll(methyl)carbamo-yll ethyl)-2-phenylphenyl]carbamoyil oxy)-1,1-dimethylpiperidin-1-ium
trifluoroacetate (45.7 mg). '14-NMR(400N1Hz. DMSO-d(,) 6 10.47(s, 1H), 9.12(d, J=40.7Hz, 1H),
8.72(s, 1H), 8.04(d, J=10.011z, 111), 7.51(d, J=8.01Iz, 2H), 7.24-7.38(m, 614), 7.07-7.12(m, 111),
7.70(d, J=8.0Hz, 2H), 7.06-7.13(m, 211), 6.92(d, j=8.0Hz, 1H), 6.49(d, J=10.0Hz, 111), 5.27-5.32(m,
1H), 4.55-4.60(m, LH), 4.16-4.22(m, 211), 3.33-3.38(m, 211), 3.24-333(m, 21-1), 3.12(s, 3H),
3.12-3.15(m, 2H), 3.03(s, 311), 3.02(s, 3H), 3.00-3.04(m, 211), 2.73-2.80(m, 211), 1.90-2.00(m, 2H),
1.65-1.75(m, 2H) LC/MS [M]+ = 718.3  



[Example 16] Synthesisof 4-( {[5-(2- {[5-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-cl
ihydroquinolin-5-yDet hyl] am inolmethyl)thiophen-2-3/1Tharbamo yl] ethyl)-2-phenylphenyllearbamoyll
ox y)-1,1-dimethylpiperidin-1 um trifluoroacetate In accordance with ExampleI,from1
ethylpiperidin-4-y1 N-(5- {2-[(5- [(tert-butyldimethylsily1) oxy]methyllthiophen-2-yl)carbamoyl] ethyl
1-2-phenylphenyl)carbamate (40.5 mg, 0.08 mmol) obtained in Reference Example 15-16, there was
obtained 441[542-H54 [(2R)-2- hydro xy-2-(8- hydroxy-2-oxo-1,2-dihydroqu nolin-5- yHet hyllamino
fmethypthiophen-2-yl]carbamoyll ethyl)-2-phenylphenyl]carbamoyHox y)-1,1 -dimethylp iperidin- 1-him
trifluoroacetate (15.1 mg). 'H-NMR(400Ml1z, DMSO-d6) 5 11.35(s, 1H), 10.46(s, 1H), 9.07(broad,
111), 8.71(s, 1H), 8.02(d, J=10.0Hz, 1H), 7.25-7.39(m, 5H), 7.17-7.25(m, 2H), 7.12-7.16(m, 111),
7.06(d, 1=8.011z, 1H), 6.97(d, J=3.9Hz, 111), 6.92(d, J=8.0Hz, 1H), 6.52(d, J=3.911z, 1H), 6.51(d,
J=I0.0Hz, 111), 5.23-5.28(m, 1I1), 4.55-4.62(m, 1H), 4.25-4.33 (m, 2H), 3.33-3.400m, 211),
3.20-3.33(m, 2H), 3.03(s, 3H), 3.02(s, 31-1), 2.95-3.02(m, 211), 2.90(t, J=7.611z, 211), 2.65(t,
J=7.6Hz, 2H), 



1.90-2.00(m, 21-1), I.65-1.75(m, 211)   LC/MS: [M]+ = 710.2   [Example 17]   Synthesis  ol  4-( {[5-(2-
{[5-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1 ,2-dihydroquino lin-5- yl)et hyl] amino ] methyppyridin-2-
yl]carbamoyll ethyl)-2-phenylphenyl]carbamo yl oxy 



)-1,1-dimethylpiperidin-1- ium trifluoroacetate In accordance with Example1, from 1-methylpiperid
in-4-y1 N-(5- f2-[(5- t[(tert-butyldimethylsily0oxy]methyl }pyridine-2-y0carbamo yl] ethyl
}-2-pheny1phenyl)carbamate (90.3 mg, 0.18 mmol) obtained in Reference Example 15-17, there was
obtained 4-(1[5-(2- f[5-( 1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-y0et hyl] amino
Imethyl)pyridin-2-yl]carbamoy0 ethyl)-2-phenylphenyllearbamoyHoxy )-1,1-dimethylpipericlin-l-ium
trifluoro acetate (37.0 mg). LC/MS: [M]+ = 705.1 [Example 18] Synthesisof 441[543- t[2-chloro-4-(
tR2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dthydroquinoli n-5-yl)ethyl] amino
Imethyl)-5-methoxyphenyflcarbamoyl]propy0-2-phenylphenyi
]carbamoyl}oxy)-1,1-dimethylpiperidin-1-ium trifluoroacetate         In accordance with Example 1, from
1-metbylp 'per:Ain-4-y! N-1543-( (4-[(tero-uoiyioanethylsilanoyioxypoethyl]-2-chloro-5-methoxyphenyi f
carbamoyl)propy1]-2-phenylphenyl}carbamate (10.9 mg, 0.16 mmol) obtained in
ReferenceExample15-18,therewasobtained 4-( f[5-(3-
[2-chloro-4-(fR2R)-2-hydroxy-2-(8-hydroxy-2-ox0-1,2-dihydroquinoli n-5-yeethyl] amino
}methyl)-5-metho-yphenyl]carbamoyl}propy1)-2-phenylphenyl lcarbamoyl oxy)-1,1-d
methylpiperidin-l-ium trifluoroacetate (45 mg). 1 H-NMR(400MHz, Ble4S0-d6) 5 I 0.49(s, 1H), 9.60(s,
11-1), 894(d, 1=58.8Hz, 1 H), 8.76(s, 1H), 8.09(d, J=10.0Hz, 1H), 7.56(d, .11=15.6Hz, 2H),
7.25-7.48(m, 411), 7.28-7.35(m, 1H), 7.26(s, 1I-I), 7.24(d, J=8.01-1z, 11-1), 7.17(dd, J=8.0Hz, 1.51-1z,
162  1H),7.13(d, J-8.0Hz,HI), 



6.98(4,J=8.0Hz, 111), 6.55(4, J=10.0Hz,111), 5.28-5.33(m, 11-1), 4.60-4.65(m, 1H), 4.24-4.15(m, 21I),
3.79(s, 3H), 3.34-3.42(m,  2H),3.28-3.38(m,211),3.07-3.09(m, 211),3.07(s, 311), 3.06(s,311), 



2.67(t, J=7.611z,214),2.49-2.50(m,2 1.97-2.06(m, 211), 1.90-1.97(m, 2H), 1.73-1.79(m, 211)     =
782.3    



[Example 19]     Synthesis    of  441[543- {[2-chloro-4-(
{R2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n-5-yl)ethyl]am no Imethy Ophenyl] carbamo
yll propy1)-2-phenylphenyl] carbamoyl loxy)-1,1-d imethylp iperid in- 1- ium trifluoroacetate        In
accordance with Example I, from 1 -methyip iperidin-4-y1 N- {5-[3-(
{4-[(tert-butyldimethylsilanoyloxy)methyl]-2-chlorophenyllearbamoyi)
propy11-2-phenylphenylIcarbamate (164.7 mg, 0.3 mmol) obtained in Reference Example 15-19, there
was obtained 4411543- {[2-chloro-4-( {R2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquino1i
n-5-yHethyl]aminolmethyl)phenyl]carbamoyHpropyl)-2-phenylphenyl]carbamoyl oxy)-1,1-dimethylp
iperidin- I -ium trifluoroacetatc (79.1 mg). 11-1-NMR(400MHz, DMSO-d5) 5 10.46(s, 11m1), 9.62(s,
111), 9.20(4, J=62.411z, 111), 8.73(s, 1H), 8.09(4, J=10.01-lz, 1H), 7.75(4, J=8.3Hz, 111), 7.70(d,
J=1.7IIz, III), 7.45(dd, .11=8.3Hz, 1.7Hz, 1H), 7.35-7.42(m, 441), 7.29-7.34(m, 114), 7.26(s, 111),
7.75(4, J=8.0Hz, 1H), T17(dd, J=8.011-z, 1.514z, 11-1), 7.12(d, J=8.3Hz, 1H), 6.98(4, 



J=8.3Hz,1H),6.55(d,.1-=10,0Hz, 1H),5.32-5.37(m, 111),4.59-4.65(m, 111), 4.13-4.18(m, 2H),
3.35-3.42(m, 2H), 3.28-3.35(m, 211), 3.08(s, 314), 3.07(s, 31I),  2.96-3.02(m, 211), 2.67(t, J=7.6Hz,
211), 2.46(t, J=7.41-12, 2H), 1.97-2.06(m, 2H), 1.88-1.97(m, 214), 1.72-1.81(m, 2H) LC/MS: [M]+ =
752.3 [Example 20] Synthesisof 4-(f[5-(3- 1[4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinol
n-5-371)et hyl] amino methyl)- 3 -metho xyp hen yl] c arbamo yll propy1)-2-phenylp henyl] c arbam
oylloxy)-1,1-dimethylpiperidin-l-ium trifluoroacetate        In accordance with Example 1, from 1-methylp
peridin-4-y1 N- 5 - [3- ( [4- [(tert-butyld imethylsilanoyloxy)methy1]-3-methoxyphenyl}carbamoy
ppropyl]-2-phenylphenyl{carbamate (147.1 mg, 0.27 mmol) obtained in
ReferenceExample15-20,therewasobtained 



4-( [[5-(3- [1]4-( { R2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1 ,2-d ihydrocminolin- 5- yflet hyll amino }
methyl)-3-metboxyphenyl]carbamoyI propy1)-2-phenylphenyl]carbain
oylloxy)-1,1-dimethylpiperidin-1-ium trifluoroacetate (103.2 mg). 11-1-NMR(400MHz, DMSO-d6) 5 I
0.46(s, 11), 10.12(s, 111), 8.80(d, J=51.2Hz, 1H), 8.73(s, 1H), 8.05(d, J=I 0.0Hz, 111), 7.47(d,
J=1.5Hz, 111), 7.35-7.44(m, 411), 7.29-7.34(m, 211), 7.26(s, 111), 7.25(d, J=8.0Hz, 111), 7.17(dd,
J=8.0Hz, I.5Hz, 2H), 7.11(d, J=8.0Hz, 110, 6.97(d, J=8.0Hz, 1H), 6.53(d, J=10,0Hz, 111),
5.30-5.35(m,1H), 4.59-4.65(m, 111), 4.09-4.23(m, 21-I), 3.77(s, 311), 3.35-3.42(m, 21-1),
3.26-3.35(211), 3.08(s, 31-1), 3.07(s, 311), 2.96-3.02(m, 211), 2.65(t, J=7.611z, 21-1), 2.39(t,
J-7.41-1z, 211), 1.97-2.06(m, 211), 1.88-1.96(m, 211), 1.70-1.82(m, 211) LC/MS: [M]+ = 748.2
[Example 21] Synthesisof
4-(1[5-(3-1[4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yeet hyl] amino }
methyl)-2-methoxyphenylfearbamo yllpropy1)- 2-phenylphenyi] carbam oylloxy)-1,1-dimethylpiperidin-
1 -ium trifluoroacetate       In accordance with Example 1, from 1-methylpiperidin-4-y1 N- {5434
{4-[(tert-butyldimethylsilanoyloxy)methyl]-2-methoxyphenylIcarbamo y Dpropy11-2-phenylphenyll
carbamate (179.7 mg, 0.33 mmol) obtained in Reference Example 15-21, there was obtained 4-(
{[5-(3- 1[44 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yHet
hyl]aminolmethyl)-2-methoxyphenyl]carbamoylIpropy1)-2-phenylphenylicarbam
oylloxy)-1,1-dimethylpiperidin-l-ium trifluoroacetate (218 mg). 1I-I-NMR(400MHz, DMSO-d6) 5 10.47(s,
1H), 9.20(s, III), 9.24(d, J=95.211z, 11-1), 8.75(s, LH), 8.09(d, J=10.0Hz, 1H), 7.99(d, J=8.0111z, HI),
7.36-7.44(m, 41-1), 7.22-7.34(m,4H),7.16(dd,J=7.81-1z,1.311z,1H),7.13 (d)=8.01-1z,114),
7.02(dcl,J=8.0Hz,1.3Hz,1H), 6.99(d,J=8.0Hz,1H), 6.52(d, .1=10,011z, IR), 5.32-5.38(m, 111),
4.60-4.68(m, 1H), 4.16-4.22(m, 21-1), 3.84(s, 311), 3.37-3.44(m, 211), 3.28-3.37(m, 2H), 3.08(s, 311),
3.07(s, 311), 2.96-3.04(m, 2H), 2.65(t, J=7.8Hz, 2H), 2.47(t, J=7.6Hz, 2H), 1.96-2.04(m, 211),
1.86-1.95(m, 211), 1.70-1.82(m, 211) LC/MS: [M]+ = 748.3 



[Example 22] Synthesisof 4-( f[5-(3- { [4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroqu no lin-5-
yflet  hyl]aminolmethyl)-2-methylphenyl]carbamoyllpropyp-2-phenylphenyl[carbamoy llo xy)- 1,1-d
imethylp ip eridin- I -him trifluoroacetate In accordance with Example 1from 1-methylpiperid in-4-y1 N-
{5-[3-( {4- [(tert-butyldimethylsilano yloxy)methy1]- 2-methylphenyllcarbamo yl)
propy1]-2-phenylphenylIcarbamate (111 mg, 0.21 mmol) obtained in Reference Example 15-22, there
was obtained 4-( {[5-(3- [ [4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1 ,2-dihydroquino lin-5-y1) et hyl]
amino ;meth y1)-2- methylphenyl]carbamoyl}propy1)-2-phenylphenyl]carbamoy 11oxy)-1,1-dimethylp
iperidin- 1 -ium trifluoroacetate (72.9 mg). '1-1-NMR(400M1-1z, DMSO-d6) 8 10.48(s, 1H), 9.39(s,
111), 9.10(d, J=51.51-1z, 11-0, 8.74(s,111),8.06(d,J=10.0Hz,IH),7.29-7.48(m,8H),7.26(s,1H),7.25(d,
J=8.01-1z, 1H), 7.17(d, J=8.0Hz, 1H), 7.11(d, J=8.3Hz, IH), 6.97(d, J=8.31-1z, 1H), 6.54(d, J=10.0Hz,
11-0,5.31-5.36(m,11-1), 4.59-4.66(m, 1H), 4.13-4.18(m, 



2H), 3.36-3.42(m, 211), 3.28-3.36(m, 211), 3.08(s, 311), 3.07(s, 311), 2.92-3.02(m, 211),
2.67(t,J=7.61-11z, 211),2..34(t,.1=7.411z,2I-11,2.21(s,  I.97 -2.04(m, 21-1), 1.90-1.97(m, 211),
1.70-1.82(m, 2E1)   



LC/MS: [M]+ = 732.2 [Example 23] Synthesisof 4-([[5-(3- f[6-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yDet
hyl[amino}methyDnaphthalen-2-yl[carbamoyl}propy1)-2-phenylphenyl]carbamoyl oxy)-1,1-d imethylp
iperid in- I -him trifluomacetate In accordance with Example1, from1-methylpipericrn-4-yl 13-[(6- {
[(tert-butyldimethylsilyDoxy]methyllnaphthalen-2-yDcarbamoyl]pro  py11-2-phenylphenyl)carbamate
(180.7 mg, 0.32 mmol) obtained in Reference Example 15-23, there was obtained 441[543- [6-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)et hyl] amino {methyOnaphthalen- 2-yi] c
arbamo yi ] pro py1)-2-p henylp henyi] carb amo yl loxy)-1,1-dimethylpiperidin-1- um trifluoroacetate
(109 mg). 'H-NIMR(400MHz, DIVISO-d6) 5 10.47(s, IH), 10.26(s, 11-0, 9.27(d, .1=66.8Hz, 114),
8.75(s,1 H), 8.38(s, 1H), 8.06(d, J=9.8Hz, 1H), 7.96(s, 1H), 7.85(d, J=8.0Hz, 2H), 7.59-7.66(m, 2H),
7.36-7.44(m, 4H), 7.27-7.36(m, 2H), 7.25(d, J=7,8Hz, 7.18(dd, J=7.8Hz, 1,3Hz, IH), 7.11(d, J=8.31-1z,
1H), 6.97(d, J=8.3Hz, 114), 6.54(d, .1=9,8Hz, 1H), 5.35-5.39(m,III), 4.58-4.68(m, 1H), 4.34-4.38(m,
211), 3.35-3.43(m, 2H), 3.27-3.35(m, 2H), 3.08(s, 314), 3.07(s, 3H), 2.96-3.06(m, 211), 2.68(t,
J=7.6Hz, 2H), 2.45(t, J=7.41-1z, 2H), 2.21(s, 311), I.92-2.05(m, 411), 1.70-1.82(m, 2H) LC/MS: [M]+ =
768.3 [Example 24] Synthesisof 



4-( { [5-(3- 1[54 {[(2R)-2-hydroxy-2(8-hydroxy-2-oxo-1,2-dihydroquino hyllamino } methyl)pyridin-2-yl]
carbamoyl} propy1)-2-phenylphenyl] carbamo yl}ox y)-1,1-dimethylpiperidin-l-ium trifluoroacetate       In
accordance with Example 1, from I -methylpiperidin-4-y1 N-(5- {3-[(5- {
[(tert-butyldimethylsilyl)oxy]methyl pyridin-2-yOcarbamoyl] propyl {-2-phenylphenyernrhamate (139.2
mg, 0.27 mmo I) obtained in Reference Example 15-24, there was obtained 441[543-
{[54{[(2R)-2-hydroxy-248-hydroxy-2-oxo-1,2-dihydroquinolin-5-yHet  hyl] amino
methyl)pyridin-2-yl]carbamoyllpropy0-2-phenylphenyl]carbamo yll ox y)-1, I -dimethylpiperidin-l-ium
trifluoroacetate (101 mg). 'H-NMR(400Milz, DMSO-d6) 8 10.60(s, 11-1), 10.49(s, 1I-1), 9.23(d,
J=77.8Hz, 1H), 8.75(s, 1I-I), 8.40(d, J=2.2Hz, 11I), 8.13(d, J=8.3Hz, 1H), 8.12(d, J=10.0Hz,
III),7.92(dd,J=8.711z,2.211z,IH),7.29-7.48(511),7.25(s,1H),7.24(d, J=8.0Hz,111), 7.14-7.160,1H),
7.12(d, J=8.3Hz,HID, 6.98(d, J=8.3Hz,IH), 6.54(d, J=10.0Hz,IH), 5.33-5.38(m, 111), 4.59-4.66(m, 111),
4.I8-4.24(m, 2H), 3.36-3.42(m, 21-1), 3.28-3.36(m, 211), 



3.08(s, 3H), 3.07(s, 3H), 2.92-3.02(m, 214), 2.64(t, J=7.711z, 21-1), 2.47(t, J=7.3Hz, 2H), I.96-2.04(m,
2H), 1.89-1.96(m, 211), 1.70-1.820m, 211)     LC/MS: [M] = 719.3  



[Example 25]     Synthesis    of  4411543- { [2-bromo-44 (2R)-2-hydroxy-2-
(8-hydroxy-2-oxo-1,2-dihydroqu ino 1 i n-5-yeethyljaminolmeth-y1)-5-methoxyphenylicarbamo :V 1 I
prop y1)-2-plien ]carbamoylloxy)-1,1-dinethylp peridin-l- urn tr fluoroaceiate 



In accordance with Example 1, from1-methylpiperidin-4-y1 N- {543-(1:2-bromo-4-[(tert-
butyldimethylsilanoyloxy)methyl]-5-metho xyphenyl I carbamoyl)propy1]-2-phenylphenyllearbamate
(106.2 mg, 0.17 mmol) obtained in ReferenceExample15-25,therewasobtained 4-( {[5-(3-
112-bromo-4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n-5-ypethyl] amino ]
methyl)-5-methoxyphenyl]carbamoyll propy1)-2-phenylpheiayi lcarbamoylf
oxy)-1,1-dimethylpiperidin-l-ium trifluoroacetate (56.2 mg). H-NMR(400MHz, HMSO-do) S I0.49(s,
114), 9.53(s, 1H), 8.90(d, J=38.3Hz, 11),  8.75(s, IH), 8.08(d, J=10.0Hz, 111), 7.73(s. 1H),
7.29-7.44(m, 61-1), 7.26(s, III), 7.25(d, J=8.0Hz, Ill), 7.15-7.19(m, 1H), 7.13(d, J=8.0Hz, 1H), 6.97(d,
J=8.0,Hz, III), 6.56(d, J=10.0Hz,111),5.32-5.37(m, HI), 4.58-4.64(m, 1H), 4.I4-4.24(m, 2H), 3.79(s,
311), 3.28-3.43(m, 411), 3.07(s, 311),3.06(s, 3H), 2.98-3.06(m, 211), 2.67(t, J=7 'Hz, 2H), 2.46(t,
J=7.4Hz, 21-1), 



1.96-2.04(m, 211), 1.89-1.96(m, 211), 1.70-1.82(m, 211)     LC/MS: [M]+ = 826.3     [Example 26] 



Synthesis    of  4-( {[5-(3- {[2-chloro-5-ethoxy-4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihy droquino
lin- 5-ypethyl] amino} methyl)phenyl] carb amo yll prop y1)-2-p henylphenyl] carbamoyll oxy)-1,1-d
imethylpiperidin- 1-him trifluoro acetate In accordance with Example1from 1-methylpiperidin-4-y1 N-
{5-[3-( {44(tert-butyldimethyIsilanoyloxy)methyl]-2-chloro-5-ethoxyphenyll ca
rbamoyl)propy11-2-phenylphenyi carbamate (45 mg, 0.076 mmol) obtained in
ReferenceExample15-26,therewasobtained 441[543- 1[2-chloro-5-ethoxy-4-(1
[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihy droquinolin-5-yl)ethyl] amino 1 methyl)phenyl]carbamoyll
propy1)-2-phenylphenyl] carbamoylloxy)-1,1-dimethylpiperidin 1-ium trifluoroacetate (18 mg). LC/MS:
[M]+ = 796.4 



[Example 27] Synthesisof 4411543- {[5-ethoxy-4-({[(2R)-2-hydr
xy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n-5-y1) ethyl] amino }methyl) phenyl] carbamo y11
propy1)-2-phenylphenyl]carbamoyl  oxy)-1,1-dimethylpiperidin-l-ium trifluoroacetate        In accordance
with Example 1, from 1-methylpiperidin-4-y1 N-
{5-[3-(14-[(tert-butyldimethylsilanoyloxy)methy1]-3-ethoxyphenylIcarbamoyl)
propy1]-2-phenylphenyPicarbamate (123 mg, 0.22 mmol) obtained in Reference Example 15-27, there
was obtained 4-( [543- {[5-ethoxy-4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-0x0-1,2-dihydroquinoli
n-5-yeethyl] amino I methyl)phenyl]carbamoyl propy1)-2-phenylphenyl] carbamo yl
oxy)-1,1-dimethylpiperidin-1 - um trifluoroacetate (48 mg). LC/MS: [M]+ = 762.4 [Example 28]
Synthesisof 4-( [543- {[2-fluoro-4-( {R2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli
n-5-ypethyliamino methyl)phenyl] carbamoyi propy1)-2-phenylphenyl] carbamoyl
oxy)-1,1-dimethylpiperidin- I -ium trifluoroacetate In accordance with
Example1,from1-methy1piperldin-4-yl N- {5434
{4-[(tert-butyldimethylsilarioyloxy)tnethyl]-2-fluorophenyllearbamoyl)p
ropy1]-2-phenylphenylIcarbamate (144 mg, 0.27 mmol) obtained in Reference Example 15-28, there
was obtained 4-( [543- {[2-fluoro-4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli
n-5-yl)ethyl] amino I methyOphenyl] carhamo ylIpropy1)-2-phenylphenyl] carba moyl oxy)-1
,1-dimethylpiperidin-1-ium trifluoroacetate (102 mg). 11-1-NMR(400MITz, DMSO-d6) 5 10.48(s, IT-I),
9.88(s, I H), 9.21(d, J -82.7Hz, 1H), 8.74(s, I I4), 8.09(d, J=9.8Hz, 1H), 7.92(t, J=8.3Hz, 1H),
7.28-7.47(m, 7H), 7.25(s, 1H), 7.23(d, J=8.0Hz, 1H), 7.15-7.18(m, 1I-I), 7.11(d, J=8.0Hz, 1II), 6.97(d, 



170  J=8.0,Hz,11-0,6.54(d,J=9.811z,111),5.32-5.37(m,111), 4.58-4.64(m, 1H), 4.16-4.23(m, 211),
3.26-3.43(m, 4H), 3.08(s, 3H), 3.07(s, 3H), 2.94-3.02(m, 211), 2.65(t, J=7.7Hz, 211), 2.46(t, J=7.411z,
211), 1.96-2.04(m, 2H), 1.87-1.95(m, 2H), 



1.70-1.82(m, 211)     LC/MS: [M]+ = 736.3     [Example 29]     



Synthesis    of  4-({[5-(3- {1[3-chloro-44 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- 1 ,2-dihydroquinoli
n-5-yDethyl] ammo; methyl)phenyl]carbamoylf propy1)-2-pbenylphenyl]carbamoyl
}oxy)-1,1-dimethylpiperidin-l-ium trifluoroacetate        In accordance with Example 1, from 1- methylp
iperidin-4-y1 N- {543-(14-Ktert-butyldimethylsilanoyloxy)methyl]-3-chlorophenyl]carbamoyl)
propy1]-2-phenylphenylIcarbamate (131.8 mg, 0.24 mmol) obtained in Reference Example 15-29,
there was obtained 4-( [543- ][3-chloro-4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydrogurnoll
n-5-ypethyl] amino }methyl)phcnyl]carhamoyl}propyi)-2-phenylphenyl]carbarnoyl loxy)-1 ,1-dimethylp
iperidin- 1- ium trifluoroacetate (108 mg). 1 11-INMR(400MIlz, DMSO-d6) 6 10.48(s, 111), 10.31(s, HI),
9.18(d, I-54. 111z, HI), 8.75(s, 111), 8.12(d, J=10.0Hz, III), 7.92(d, J=2.0Hz, 11-0, 7.59(d, J=8.5Hz,
11-1),7.52(dd, J=8.5Hz,2.01-1z,1H), 7.29-7.44(m,5H), 7.25(s,11/1),7.24(d, 



J=8.0Hz,1 II), 7.14-7.18(m,111), 7.13(d,J=8.5Hz,114), 6. 98(d,J=8. 5,Hz, Ill),  6.54(d)=1
0,0Hz,11-1),5.34-5.40(m,IH);4.58-4,68(m; I H);4.24-4.40(m,2H), 3.28-3.44(m,4H), 3.08(s,31-1),
3.07(s,311), 3.04-3.15(m,2H), 2.65(t,J=7.6Hz,2H), 2.40(t,J=7.3Hz,21-1), 1.96-2.04(rn,2H),
1.87-1.95(m,21-1), 1.70-I .82(m,211)  LC/MS: [M]+ =752.3 [Example 30] Synthesisof 4-(1[5-(3-
112-bromo-4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n-5-yi)ethyl] amino } methyl)p
henyl] carbamo ylf prop y1)- 2-p henylp henyl] carb arno yl loxy)-1,1-dimethylp peridin-l-ium
trifluoroacetate         in accordance with Example 1, from 1-methylpiperidin-4-y1 N-15-[3-(
{2-bromo-4-Rtert-butyldimethylsilanoyloxy)methyl]phenyl}carbamoyl)
propy1]-2-phenylphenyl}carbamate (95 mg, 0.16 mmol) obtained in Reference Example 15-25, there
was obtained 441[543- 1[2-bromo-4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli
n-5-yHethyl] amino} methyl)phenyl]carbamoyl]propy1)-2-ph_enylphenyl]carbamoyl
loxy)-1,1-dimethylpiperidin- I -him trifluoroaceta e (34 mg). 1H-TsTMR(400MHz, DMSO-d6) 5 10.49(s,
114), 9.58(s, 1II), 9.16(d, J=42.411z, 11-1), 8.74(s, 1H), 8.09(d, J=10.0Hz, 111), 7.86(d, J=1.7Hz, 1H),
7.63(d, J=8.31-1z, 1II), 7.50(dd, J=8.3Hz, 1.71-1z, 111), 7.29-7.44(m, 5H), 7.26(s, 1H), 7.25(d,
J-8.0Hz, 1H), 7.14-7.18(m, Iff), 7.12(d, J=8.0Hz, 1H), 6.97(d, J=8.01-1z, 1H), 6.56(d, J-10.0Hz, 1I-I),
5.30-5.38(m, 1H), 4.58-4.68(m, 1H), 4.I8-4.25(m, 211), 3.28-3.42(m, 411), 3.07(s, 31-I), 3.06(s, 31-1),
2.98-3.05(m, 2H), 2.67(t, J=7.61-1z, 2H), 2.44(t, J=7.311z, 211), 1.96-2.04(m, 2H), 1.87-1.95(m, 211),
1.70-1.82(m, 2H) LC/MS: [M]+ = 796.3 [Example 31] 



Synthesis 441[543-1[44 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yHet  hyllam
no}methyl)-3-(trifluoromethyflphenyflearbamoyllpropy1)-2-phenylphenyl lcarbamo yll
oxy)-1,1-dimethylp iperidin- 1- ium trifluoroacetate         In accordance with Example 1, from
1-mcthylpiperidin-4-y1 N- {5-[3-( 14-[(tert-butyld imethylsilano ylo xy)methy1]-3- (triftuoromet hyflp
henyl}c arbamoyflpropyl]-2-phenylphenyflcarbamate (145.2 mg, 0.25 mmol) obtained in Reference
Example 15-31, there was obtained 441[543- [4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yflet hyl] amino}
methyl)-3-(trifluoromethyflphenyllearbamoyllpropyl)-2-phenylphenyi
ilcarbamoyfloxy)-1,1-dimethylpiperidin-1-ium trifluoroacetate (98 mg). 1 H-NMR(400MHz, DMSO-d6) S
10.48(s, 1H), 9.34(d, 4=78.3Hz, 1I4), 8.76(s, 111), 8.13(s, 114), 8.13(d, 4=10.0Hz, 1H), 7.88-7.93(m,
11"), 7.77(d, 4=8.514z, 114), 7.29-7.44(m, 5H), 7.26(s, 1H), 7.25(d, 4=8.0Hz, 1H), 7.14-7.180m, 1H),
7.14(d, j=8.0Hz, 1H), 6.99(d, .1=8.0Hz, III), 6.54(d ,j=10.0Hz, 11-1), 5.36-5.43(m, 1H), 4.58-4.68(m,
LH), 4.30-4.44(m, 214), 3.26-3.44(m, 4H), 3.08(s, 3H), 3.07(s, 3H), 2.98-3.05(m, 2H), 2.66(t, 4=7.611z,
2H), 2.43(t, j=7.3Hz, 2H), .96-2.04(m, 2H), 1.90-1.96(m, 2H), 1.70-1.82(m, 214) LC/MS: [M]-1- = 786.3
[Example 32] Synthesisof 4-(1[5-(3-
[[4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquino1in-5-ypet hyll amino} methyl)phenyl]
carbamoyl 1 propy1)-2-phenylphenyll carbamoyl 1 oxy)-1, I -d imethylpiperidin-1- iutn trifluoroacetate
In accordance with Example 1, from 1-methylpiperidin-4-y1 N- {5-[3-(
{4-Rtert-butyldimethylsilanoyloxy)methyflpheny11carbamoyflpropy1]-2-  phenylphenyl}carbamate (122
mg, 0.2 mmol) obtained in Reference Example 15-32, there was obtained 4-(I[5-(3- { [4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroqu no I n-5-yl)et hyl] amino }
methyflphenyl]carbamoyfIpropyl)-2-phenylphenyljcarbamoylf oxy)- 1, 1-dimethylpiperidin-l-ium
trifluoroacetate (40 mg).  H-14MR(400MHz, DMSO-d6) S 10.45(s, 1H), 10.06(s, 11-), 9.02(d,
J=38.8Hz, 1H), 8.70(s, 1II), 8.09(d, J=10.0Hz, 1H), 7.63(d, J=8.5Hz, 2H), 7.35-7.45(m, 6H),
7.28-7.35(m, 1H), 7.25(s, 1H), 7.24(d, J=7.8Hz, 1H), 7.14-7.18(m, 1H), 7.10(d, J=8_0Hz, 1H), 6,96(d,
1=8.0Hz, 1H), 6.54(d, J=10.0Hz, 1H), 5.28-5.33(m, 1H), 4.59-4.660m, 



1H), 4.13-4.18(m, 21-0, 3.34-3.42(m, 2H), 3.28-3.34(m, 2H), 3.07(s, 3H), 3.06(s, 3H), 2.90-3.09(m,
2H), 2.65(t, J=7.6Hz, 2H), 2.38(t, J=7.3Hz, 2II), 1.97-2.06(m, 2H), 1.88-1.97(m, 21-1), 1.73-1.81(m,
2H)  LC/MS: [M]J- = 718.3 



[Example 33] Synthesisof
(1R,2R,48,5S,7S)-7-(I[5-(3-{[4-(I[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd roquinolin-5-yflethyl]
ammolmethyl)phenyl] carbamoyl } propy0-2-phenylphenyl] c
arbamoylfoxy)-9,9-dirnethy1-3-oxa-9-azatricyclo[3.3.1.02.4]nonan-9-ium trifluoroacetate
InaccordancewithExample1,from ( I R,2R,48,58,7S)-9-methy1-3-oxa-9-azatricyc lo
[3.3.1.02A]nonan-7-y1 N-1,5434 {4-Rtert-butyldimethylsilanoyloxylmethyl]phenyll carbamoyflpropyll -2-
phenylphenyl carbamate (57.6 mg, 0.088 mmol) obtained in Reference Example
15-33,therewasobtained  (1R,2R,4S,5 S,7S)-7-( [543-1[44
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd roqu
nolin-5-ypethyl]aminolmethyl)phenylkarbamoyllpropy1)-2-phenylphenyl]c arbamoyll oxy)- 9,9-d
imethy1-3-oxa-9-azatricyclo [3.3.1.02.4]nonan-9- ium trifruoroacetate (25 mg). 11-1-NMR(400MHz,
DMSO-c16) 6 10.47(s, 111), 10.06(s, 111), 8.99(d, J=18.5Hz, 1H), 8.75(s, 1H), 8.03(d, J=10.0Hz,
111), 7.63(d, J=8.51Iz, 211), 7.31-7.46(m, 711), 7.27(s, 111), 7.25(d, J-7.81Iz, HI), 7.13-7.180m, 1H),
7.10(d, J=8.3Hz, 1H), 6.95(d, 1=8.3Hz; 1H); 6.54(d, J=10.0Hz, 111), 5.28-5.34(m, III), 4.79(t,
J=5.611z, 114), 4.13-4.19(m, 2H), 4.08-4.12(m, 2H), 3.76-3.95(broad, 21-1), 125(s, 31-1), 3.01(s,
311), 2.92-3.02(m, 21-1), 2.94(t, J=7.8Hz, 2H), 2.53(dt, J=16.911z, 5.21-Iz, 211), 2.38(t, J=7.311z,
2H), 1.88-1.96(m, 2H), 1.79(d, J=17.1Hz, 211) LC/MS: [M]+ = 758.3 [Example 34] Synthesisof (1
R,7R,4C,5 S,7S)-7-( [543- { [2-chloro-4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2-dihydroquino lin-5-
yeethyl] amino { methyl)- 5-metho xyphenyl] c arbamo yl I prop y1)-2-phenylphenyllcarbamoyl
oxy)-9,9-d imethy1-3-oxa- 9- azatricyclo [3. 3.1. 02'4]n onan-9-ium trifluoroaeetate
InaccordancewithExample1,from
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1
N-1543-(14-[(tert-butyldimethyls lanoyloxy)methy1]-2-chloro-5-methoxyphenyll
earbamoyllpropy11-2-phcnylphenylIcarbamatc (136.8 mg, 0 2 mmol) obtained in 



ReferenceExample15-18,therewasobtained (1R,2R,4S,5S,7S)-7-( { [5-(3- [2-chloro-4-( {
R2R)-2-hydroxy-2-(8-hydroxy-2-oxo-  I ,2-dihydroquino I in-5-yflethyl] amino
methyl)-5-methoxyphenyl]carbamoyl } prop y1)-2-phenylphenyl]carbamoylf
oxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.02'4]n onan-9-ium trifluoroacetate (87 mg).
tt-NMR(400MHz, DMSO-d6) 6 10.54(s, 1H), 9.60(s, 1H), 8.92(d, J=48.0Hz, IH), 8.78(s, III), 8.08(d,
J=10.0Hz, III), 7.58(s, 1H), 7.54(s, IH), 7.31-7.46(m, 514), 7.28(s, 1H), 7.25(d, J=7.81-1z, 114),
7.13-7.18(m, 1H), 7.12(d, J=8.3Hz, 1H), 6.97(d, J=8.3Hz,111),6.55(d, J=10.0Hz,IH), 5.32-5.37(m,I ID,
4.78(t, J=5.2Hz,1H), 4.14-4,24(m, 214), 4.08-4.12(m, 2H), 3.82-3.98(broad, 21-1), 3.79(s, 3H), 3.25(s,
3H), 3.01(s, 3H), 194-3.07(m, 2H), 2.65(t, J=7.6Hz, 2H). 2.53-2.58(m 214), 2.43-2.50(m, 2H),
1.88-1.96(m, 2H), 1.79(d, J-12.9Hz, 214)  LC/MS: [M]+ = 822.3 [Example 35] Synthesisof
(1R,2R,4S,5S,7S)-7-( [543- I[6-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dibyd roquinolin-5-yflethyll
amino I methyOnaphtba en-2-yl]carba moyl} propy1)-2-phenyi phenyllcarbamoyll
oxy)-9,9-dimethy1-3-o xa-9-azatricyclo [3.3.1.02A]nonan- 9- turn trifluoroacetate
InaccordancewithExample1,from (1R,2R,4S,5 S,7S)-9-methyl-3-oxa-9-azatricyclo [3.3. I
.02'4]nonan-7-y1 N-(5- I3-[(6- {Htert-butyldimethylsi lyfloxylmethyll naphthalen-2-yOcarbamo yll pro
pyII-2-phenylphenyl)carbamate (181 mg, 0.26 mmol) obtained in Reference 



Example15-35,therewasobtained
(1R,2R,4S,5S,7S)-7-({[5-(3-1[6-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd roquino hn-5-yl)ethyl]
amino I methyOnaphthalen-2-yl] carbamoyl) propy1)-2-phenyl 176
phenyl]carbamoylloxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.02A]nonan-9-ium tr tluoroacetate (26
mg).  H-NMR(400MHz, DMSO-d6) S 10.50(s, 1H), 10.23(s, 1H), 9.17(d, J=22.2Hz, 114), 8.78(s, 1H),
8.38(s, 1H), 8.03(d, J=10.014z, 111), 7.95(s, 114), 7.83-7.89(m, 2H), 7.58-7.66(m, 211), 7.31-7.46(m,
511), 7.29(s, 111), 7.26(d, J=7.8Hz, 111), 7.16-7.20(m, III), 7.10(d, j=8.0Hz, 111), 6.95(d, J=8.0Hz,
111), 6.48(d, J=10.0Hz, 1H), 5.31-5.36(m, 1H), 4.79(t, J=6.0Hz, 114), 4.32-4.38(m, 211), 4.07-4.13(m,
2H), 3.78-4.00(broad, 21-I), 3.25(s, 3H), 3.05-3.13(m, 2H), 3.01(s, 3H), 2.67(t, J=7.61-1z, 214),
2.49-2.58(m, 21-1), 2.44H, J=7.3Hz, 2H), 1.92-2.00(m, 214), 1.79(d, J=14,1111z, 214) LC/MS: [M]+ =
808.3 [Example 36] Synthesisof
(1R,2R,4S,5S,7S)-7-(1[5-(3-1[4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd
roquinolin-5--yeethyi]amino methyl)-3-methoxyphen],711carbamoyllpropy1)-2-phe
nylphenyi]earbamoylloxy)-9,9-dimethyl-3-oxa-9-azatric tlo[3.3.1.021nona.n-9-iu m trifluoroacetate
InaccordancewithExample1,from
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.021nonan-7-y1 N- [5434
{4-Rtert-butyldimethylsilanoyloxy)methyll-3-methoxyphenyllcarbamoy
1)propy1]-2-phenylphenylIcarbamate (251 mg, 0.36 mmol) obtained in Reference
Example15-16,therewasobtained (1R,2R,4S,5S,7S)-7-( { [5431[4- ( [(2R)-2-hydroxy-2-
(8-hydroxy-2-oxo-1,2-dihyd roquino I in-5-yOethyl] aminolmethyl)-3-methoxyphenyl] carbamo yl
propy1)-2 -phe 



177  nylphenyllcarbamoyl} oxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-9-iu m
trifluoroacetate (81 mg). 1H-NMR(400MHz, DMSO-d6) 5 10.50(s, 1H), 10.14(s, 111), 8.79(d,
J=52.9Hz, 111), 8.78(s, 1H), 8.05(d, J=10.0Hz, 111), 7.31-7.46(m, 7H), 7.28(s, III), 7.25(d, J=7.81Iz,
III), 7.13-7.19(m, 2H), 7.11(d, J-8.0Hz, 1H), 6.97(d, J=8.0Hz, 111), 6.53(d, J=10.0Hz, 1H),
5.29-5.35(m, 111), 4.790, J=5.4Hz, 11-1), 4.10-4.23(m, 2H), 4.07-4.13(m, 2H), 3.78-4.0(broad, 2H),
3.78(s, 31-1), 3.26(s, 3H), 3.02(s, 3H), 2.94-3.04(m, 211), 2.64(t, J-7.71-1z, 21-I), 2.49-2.57(m, 211),
2.38(t, J=7.3Hz, 2H), 1.88-1.96(m, 211), 1.78(d, J=13.2Hz, 211) LC/MS: [M]+ = 788.3 [Example 37]
Synthesisof ( I R,2R,4S,5 S,7S)-7-( 115-(3-1[2-chloro-4-(1 [(2R)-2-hydro xy-2- (8-hydroxy- 2-oxo1,2-d
ihydro qu ino I in-5- yllethyl] amino if methyl)phenyl]carbamoyl I prop y1)- 2-pheny
lphenylicarbamoylloxy)-9,9-dimethyl-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-9 trifluoro acetate
InaccordancewithExample1,from (1 R,2R,4S,5 S,7S)-9-methy1-3-oxa-9-azatricyclo
[3.3.1.02A]nonan-7-y1 N- {5134 [4-[(tert- butyldimethylsilanoyloxy)methy1]-2-chlorophenyl I carbamo
yt) propy1]-2-phenylphenyllcarbamate (116.1 mg, 0.23 mmol) obtained in Reference
Example15-37,therewasobtained (1R,2R,4 S,5S,7S)-7-(1[5-(3-1[2-chloro-4-(11(2R)-2-hydroxy-2-(8-
hydroxy- 2-oxo 1,2-dthydroqu ino 1 n-5-yl)ethyll aminolmethyl)phenyl]carbamoyllpropy1)-2-pheny
lphenyl]carbamoylf oxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-9-ium  trifluoroacetate
(19.7 mg). 



'H-NMR(400MHz, DMS0-(16) S 10.52(s, 11-1), 9.63(s, 1H), 9.02-9.15(broad, 1H), 8.77(s, 111), 8.07(d,
J=10.014z, 1H), 7.75(d, J=8.311z, III), 7.69(d, J=2.0Hz, 1H), 7.31-7.47(m, 6H), 7.28(s, 1H), 7.25(d,
J=7.8Hz, 1H), 7.14-7.18(m, 1H), 7.12(d, J=8.3Hz, 11-1), 6.96(d, J-8.3I1z, III), 6.53(d, J=10.0Hz, 1H),
5.29-5.34(m, 111), 4.78(t, J=5.7IIz, 114), 4.16-4.24(m, 2H), 4.07-4.! 3(m, 21-1), 3.78-4.00(broad, 2H),
3.25(s, 3H), 3.02-3.12(m, 211), 3.01(s, 311), 2.65(t, J=7.4fiz, 21I), 2.49-2.57(m, 211), 246(t, J=7.3Hz,
2H), 1.88-1.96(m, 2H), 1.78(d, J=13.3Hz, 214) [M]+ = 792.3 [Example 38] Synthesisot (1
R,2R,4S,5S,7S)-7-( ([543- { [4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd
roquinolin-5-yl)ethyl]amino Imethyl)-2-methoxyphenyl]carbamoyllpropyl)-2-phe
nylphenyl]carbamoylIoxy)-9,9-dimethyl-3-oxa-9-azatricyclo[3.3.1.021nonan-9-iu m trifluoroacetate
InaccordancewithExample1,from (1 R,2R,4 S,5 S,7S)-9- methy1-3-o xa-9-azatricyc lo
[3.3.1.02A]nonan-7-y1 N- {5434 (4-[(tert-butyldimethylsilanoyloxy)methyl]-2-methoxyphenyl carbamoy
Opropy1]-2-phenylphenylicarbamate (311.2 mg, 0.45 mmol) obtained in Reference
Example15-38,therewasobtained
(1R,2R,4S,55,7S)-7-(115-(3-{[4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd roqu no lin-5-yl)ethyl]
amino I methy1)-2-methoxyphenyll carbamayll propyI)-2-p he nylp henyl] carbamoyl I
oxy)-9,9-dimethy1-3-oxa-9-azatricyc lo [3.3.1.02A]nonan-9 u in trifluoroaeetate (61 mg).
'11-NMR(400M1-Iz, DMSO-d6) 5 10.50(s, IH), 9.21(s, 1H), 9.15(d, J=67.6Hz, 1H), 8.77(s, IH), 8.07(d,
J=10.01-1z, 1H), 7.98(d, J=8.0Hz, 1H), 7.31-7.47(m, 511), 7.22-7.28(m, 311), 7.15(d, J=8.5Hz, 1H),
7.11(d, J=8.3Hz, 11-1), 7.01-7.06(m, 11-1), 6.97(d, 1=8.3flz, 1H), 6.53(d, J=10.0Hz, IH), 5.30-5.38(m,
111), 4.78(t, J=5.6Hz, Il),4.14-4.22(m,2H),4.07-4.13(m,  2H), 



3.82-4.02(broad,21-1), 3.83(s,3H), 3.25(s,314),3.01(s,3H), 2.90-3.08(m, 21-1), 2.63(t, .I=7.6Hz, 2H),
2.49-2.58(m, 211), 2.46(t, J=7.3Hz, 2H), 1.88-1.96(m, 21-1), 1.78(d, 1=13.21-1z, 2H)  LC/MS: [M]+ =
788.3   



[Example 39]     Synthesis    of  (1 R,2R,4S,5 S,7S)-7-( {[5-(3- {[4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd roquino lin-5-y He Cul] amino Hnethyl)-2-methyl pheny
I] c arbamo propy1)-2-pheny Iphenyl]carbamoyll oxy)-9,9-dirnethy1-3-oxa-9- azatricyc
loP.3.1.021nonan- 9- ium trifluoro acetate accordancewithExampleI,from 



(1R,2R,4S,5 C,7C)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1 N- {5-[3-(
{4-[(tert-butyldimethylsilanoyloxy)methy1]-2-methylpheny I carbamoyl)
propy1]-2-phenylphenyHearbamate (149 ma, 0.22 mmol) obtained in Reference
Example15-39,therewasobtained (1R,2R,4S,5S,7S)-7-( { [5-0- {
[4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd roquino lin-5-yl)ethyl] amino}
methyl)-2-methylphenyl]carbamoyHpropyl)-2-pheny
lphenyl]carbamoylloxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.024]nonan-9-ium trifluoroacetate (38
mg). 'H-NMR(400MfIz, DMSO-d6) 5 10.51(s, 1H), 9.39(s, 1H), 9.07(d, J=41.21-Iz, 111), 180  8.78(s,
1H), 8.05(d, J=10.0Hz, 1H), 7.30-7.48(m, 8H), 7.28(s, 1H), 7.25(d, J=7.8Hz, 1H), 7.16(d, J=7.8Hz,
1H), 7.11(d, J=8.3Hz, 111), 6.97(d, J=8.3Hz, III), 6.55(d, J=10.0Hz, 114), 5.30-5.36(m, 1H), 4.79(t,
J=5.5Hz, 1H), 4.12-4.18(m, 2H), 4.07-4.12(m, 2H), 3.82-4.02(broad, 2H), 3.83(s, 31-1), 3.25(s, 3H),
3.01(s, 3H), 2.90-3.06(m, 2H), 2.65(t, J=7.6Hz, 214), 2.49-2.58(m, 2H), 2.41(t, J=7.1Hz, 2H),
1.87-1.97(m, 2H), 1.78(d, I=17.1Hz, 214) LC/MS: [M]+ = 772.3 [Example 401 Synthesisof
(1R,2R,4S,5S,7S)-7-(1[5-(2-1[6-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd
roquinolin-5-ypethyl]amino}methyDnaphthalen-2-yl]carbamoyll ethyl)-2-phenylp
henyl]carbamoyl]oxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.02A]nonan-9-ium trifltioroacetate
InaccordancewithExample1,from
(1R,2R,4S,5S,7S)-9-rnethy1-3-oxa-9-azatricycloP.3.1.02-4Thonan-7-yi N-(5- 12-[(6-1[(tert-butyld
imethylsilyl )oxy]methyl naphthalen-2-yl)carbamoyl]eth y1}-2-pheny1phenyl)carbamate (77 mg, 0.13
mmol) obtained in Reference Example15-40,therewasobtained 



(1R,2R,4S,5S,7S)-7-(1[5-(2-1[6-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd roquinolin-5-ypethyl]
amino fmethypnaphthalen-2-yllearbamoyll ethyl)-2-phenylp henyl] carbamo
ylloxy)-9,9-dimethyI-3-oxa-9-azatricyclo[3.3.1.024]nonan-9-ium trifluoroacetate (19.5 mg).
IH-NMR(400MHz, DivISO-d6) 6 10.50(s, 1H), 10.27(s, EH), 9.07-9.15(broad, III), 8.77(s, III), 8.37(s,
1H). 8.02(d, J=10.0Ilz, 111), 7.95(s, III), 7.84-7.90(m, 2H),  7.57-7.65(m, 21-0, 7.31-7.46(m, 6H),
7.20-7.28(m, 2H), 7.10(d, J=8.3Hz, 1H), 6.94(d, J=8.31-1z, 1H), 6.49(d, J=10.0Hz, 1H), 5.30-5.36(m,
11-1), 4.79(t, J=5.4Hz, III), 4.33-4.380m, 211), 4.07-4.12(m, 2H), 3.78-3.98(broad, 2H), 3.24(s, 3H),
3.05-3.14(m, 2H), 3.00(s, 311), 2.97(t, 2.46-2.58(m, 21-1), 1.78(d, J=16.81-1z, 2H) LC/MS: [M]+ =
794.3 [Example 41] Synthesis I-Q flTL7 1T_TI 2.75(t J=8.0I-Iz, 214.), of  



(1R,2R,4S,5S,7S)-7-( [5-(2-1[44 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd roquino I n-5-yl)ethyl]
amino } methyl)-2-methoxyphenyl]carbamoyllethyl)-2-pheny
lphenyl]carbamoylloxy)-9,9-dimethy1-3-oxa-9-azatr cyclo[3.3.1.021nonan-9-ium trifluoroacetate
InaccordancewithExample1,from (1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo
[3.3.1.02'4]nonan-7-yi N- {5-[2-( {44(tert-butyldimethylsilanoyloxy)methy11-2-methoxyphenyllcarbamoy
Dethy1]-2-phenylphenyllearbamate (50 mg, 0.08 mmol) obtained in Reference
Example15-41,therewasobtained (1R,2R,4S,5S,7S)-7-( f[5-(2-
f[4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd roquino lin-5-yeethyl] am
nolmethyI)-2-methoxyphenyl]carbamoyl} ethyl)-2-pheny
lphenylicarbamoylloxy)-9,9-dimethy1-3-oxa-9-azatricyclor3 3.1.0241nonan-9- um trifluoroacetate (10.5
rag). LC/MS: [M] = 774.3 [Example 42] Synthesisof
(1R,2R,4S,5S,7S)-7-(1[5-(2-1[4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd
roquinolin-5-yflethyl]aminolmethyl)-3-methoxyphenyl1carbamoyll ethyl)-2-pheny 'phenyl] carbamo yll
oxy)-9,9-d methy1-3-oxa-9-azatricyclo[3.3.1.02A]nonan-9-ium trifluoroacetate
InaccordancewithExample1,from
(1R,2R,4S,5S,7S)-9-methyl-3-oxa-9-azatricyclo[3.3.1.02-4]nonan-7-y1 N-15-[2-( {4-[(tert-butyld
ethylsilanoyloxy)methyl]-3-methoxyphenyllcarbamoy 1)ethy1-2-phenylphenyflcarbamate (64.3 mg,
0.11 mmol) obtained in Reference Example15-42,therewasobtained
(1R,2R,4S,5S,7S)-7-(1[5-(2-1[4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd roqu ino in-5-ypethyll
am no} methyl)-3-methoxyphenyflearbamoyllethyl)-2-pheny
lphenyi]carbamoylloxy)-9,9-dimethyl-3-oxa-9-azatricyclo[3.3.1.02A]nonan-9-ium tritluoroacetate (1 I .4
mg). LC/MS: [M]+ = 774.3 



[Example 43] Synthesisof (1R,2R,4S,5S,7S)-7-(1[5-(2-1[44
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd roquino I in-5- yl)ethyl]amino
Imethyl)-2-methylphenyl]carbamo yll ethyl)-2-phenyl phenyl] carbamoyl}oxy)-9,9-dimethyl-3-o
xa-9-azatricyclo[3.3.1.02A]nonan- 9 um trifluoroacetate InaccordancewithExample1,from
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1 N- ( 5- [2-({4-
[(tert-butyldimethylsilano ylo xy)methy1]-2-methylphenyll carbamoye ethyl]-2-phenylphenylisc
arbamate (196 mg, 0.3 mmol) obtained in Reference  Example15-43,therewasobtained
(1R,2R,4S,5S,7S)-7-( {[5-(2- f[4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd roquinolin-5-yflethyl]
aminolmethyl.)-2-methylphenylicarbamoyl ethyl)-2-phenyl phenyl] carbamoyfloxy)-9,9-dimethy1-3-o
xa-9-azatricyclo[3.3.1.02'4]nonan-9-ium trifluoroaeetate (128 mg). LC/MS: [M]n1 = 758.3 [Example 44]
stinthesi.of (1R,2R,4S,5S,7S)-7-( {[5-(2-1[2-chloro-4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2-dihydroquinolin-5-yflethyl]aminotmethyl)phenyl]carbamoyl}eth
yl)-2-phenylp henylicarbamoylIoxy)-9,9-dimethyl-3-oxa-9-azatricyclo[3.3.1.021nonan-9-ium
trifluoroacetate InaccordancewithExample1,from
(1R,2R,4S,5S,7S)-9-methyl-3-oxa-9-azatrieyc1o[3.3.1.021nonan-7-y1 



N- {5424 14-[(tert-hutyld imethylstlano yloxy)methyl]-2-ehlorolphenyl 1 carbamoyl)
ethyl]-2-phenylphenyl carbamate (95 mg, 0.14 mmol) obtained in Reference
Example15-44,therewasobtained (1R,2R,4S,5S.7S)-7-(1[5-(2- [2-chloro-4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2-dihydroquinolin-5-yflethyflaminotmethyl)phenyl]carbamoyl}eth
yl)-2-p henylp ii.ny cat Liam yl10 xy)-9,9-dimethy1-3-oxa-9-azatricycic,,[3.3.1.024]nonan-9- um
trifluoroaeetate (25.5 mg). LC/MS: [M]-1 =779 . 4 [Example 45] Synthesis  (1R,2R,4S,5S,7S)-7-(1
[542- ][3-chloro-4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2-dihydroquino lin-5-yl)ethyl] amino }
methyl)phenyl] carbamo yl } ethyl)-2-phenylp
henyl]carbamoyl}oxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.021nonan-9-ium triflumoacetate
InaccordancewithExample1,from (1 R,2R,4S,5 S,7S)-9-methy1-3-oxa-9-azatricyc
lo[3.3.1.02:4]nonan-7-y1 N- {5124
}4-[(tert-butyldimethylsilanoyloxy)methyl]-3-chlorolphenyl}carbamoyl) ethyl]-2-phenylphenyl }carbamate
(256 mg, 0.23 mmol) obtained in Reference Example15-45,therewasobtained (1R,2R,4S,5S,7S)-7-(
f[5-(2-1[3-chloro-4-(1[(2R)-2-hydroxy-2-(8- hydroxy-2-oxo1,2-dihydroquino I in-5-ypethyl]amino }
methyl)phenyl]c arbamo yl } et hyl)- 2-phenylp
henyl]earbamoyl}oxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-9- i um trifluoroacetate (45
mg). LC/MS: [M]+ = 778.3 [Example 46] 



Synthesisof (1R,2R,4S,5S,7S)-7-( ][5-(2- ][2-chloro
4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2-dihydroquinolin-5-ypethyl]amino
}methy11-5-methoxyphenyl]earbamoyll ethyl
)-2-phenylphenyllearbamoylloxy)-9,9-dimethy1-3-oxa-9-azatricyc lo[3.3.1.024] no nan-9-ium
trifluoroacetate InaccordancewithExample1,from (1
R,2R,45,5S,75)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1 N-15-424
{41(tert-butyldimethylsilanoyloxy)methy1]-2-chloro-5-methoxyphenyl
carbamoypethy11-2-phenylphenyll carbamate (52 mg, 0.074 mmol) obtained In 185
ReferenceExample15-46,therewasobtained (1R,2R,4S,5S,7S)-7-( [542-
1[2-chloro-4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2-d ihydro qumo yflethyl] amino }
methyl)-5-methox yp henyl] carbamo yll ethyl
)-2-phenylphenyijcarbamoylloxy)-9,9-diniethyl-3-oxa-9-aza ficy-cloP.3.1.021no nan-9-ium
trifluoroacetate (25.6 mg). 11A-NM_R_(400MHz, DMSO-d6) 6 10.47(s, 114), 9.60(s, 1H), 8,86(d,
1=29.3Hz, 1H), 8.77(s, 1H), 8.08(d, J=10.0Hz, 11-1), 7.58(s, 11-1), 7.57(s, 1H), 7.30-7.46(m, 5H),
7.18-7.28(m, 2H), 7.I3(d, J=8.3Hz, 2H), 6.97(d, J=8.3Hz, 1H), 6.56(d, J=10.0Hz, 1H), 5.34(dd,
J=9.1Hz, 3.51-1z, 1H), 4.79(t, J=5.6Hz, 1H), 4.14-4.24 (m, 2H), 4.07-4.13(m, 21I), 3.80-3.98(broad,
2H), 3.80(s, 31-1), 3.26(s, 3H), 3.01(s, 3H), 2.98-3.08(m, 2H), 2.94(t, J=7.7Hz, 2H), 2.78(t, J=7.7Hz,
2H), 2.54(dt, J=17.7Hz, 5.2Hz, 2H), 1.77(d, J-11.0I-lz, 2H) LC/MS: [M j+ = 808.3 [Example 47]
Synthesisof (1R,2R,4S,5S,7S)-7-(1[5-(2- {{4-( {{(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd roquino
lin-5-yl)ethyl] amino Imethyl)-3-ethoxyphenyl]carbamoyl ethyl)-2-phenyl
phenyltearbamoyl{oxy)-9,9-dim hy1-3-oxa-9-azatricyclo[3.3.1.02A]nonan-9- um tritl uoroacetate
InaccordancewithExample1,from 



(1R,2R,4S,5S,7S)-9-methyl-3-oxa-9-azatricyclo[3.3.1.02A]nonan-7-y1 N-
{5-[2-(14-l(tert-butyldimethylsilanoyloxy)methy11-3-ethoxyphenyll carbarnoyl)
ethyl]-2-phenylphenyl{earbamate (219 mg, 0.32 mmol) obtained in Reference
Example15-47,therewasobtained  (1R,2R,4S,5S,7S)-7-(11[5-(2- 1[44
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd
roquinolin-5-ypethyl]aminolmethyl)-3-ethoxyphenylicarbamoyll ethyl)-2-phenyl
phenyl]carbamoylloxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1 02'4]nonan-9-ium trifluoroacetate (109
mg). LC/MS: [M]+ = 788.3 [Example 48] Synthesisof (1R,3R)-3- { [543- 1[2-chloro-4-(1[(2
R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydr
oquinolin-5-yl)ethyl]aminolmethyl)-5-methoxyphenyllearbamoyllpropyl)-2-phen
ylphenyl]carbamoylloxy)-8,8-dimethy1-8-azabicyclo[3.2.1]nonan-8-ium trifluoroacetate
InaccordancewithExample1,from (1R,3R)-8-methyl-8-azabicyclo [3.2.1]octan-3-y1 N- {5434
{4-[(tert-butyldimethylsilanoyloxy)methyl]-2-chloro-5-methoxyphenyll
carbainoyl)propyll-2-phenylphenylIcarbamate (488 mg, 0.69 mmol) obtained in
ReferenceExample15-48,therewasobtained (1R,3R)-3- { [543- [2-chloro-4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydr oquinolin-5-yl)ethyl]amino
methyl)-5-methoxyphenyl]earbamoylfpropy1)-2-phen ylphenyl] carbamoyll
oxy)-8,8-dimethy1-8-azabicyclo [3.2.1] nonan-8- ium trifluoroacetate (285 mg). 1 11-NMR(400MHZ,
DMSO-D6) Li 10.49(s. 1H), 9.59(s, 111), 8.99(d, J=39.81-1z, 



1H), 8.90(s, 11-1), 8.08(d, J=9.81-Iz, 1H), 7.58(s, 11-1), 7.54(s, 114), 7.31-7.46(m, 81-1), 7.13(d,
J=8.3Hz, 111), 6.97(d, J=8.31-17, 1H), 6.56(d, J=9.8Hz, 1H), 5.30-5.36(m, 111), 4.72(t, J=5.21-1z,
1H), 4.12-4.26(m, 2H), 3.80(s, 31-1), 3.77(s, 3H), 3.00-3.12  (m, 411), 2.99(s, 3H), 2.67(t, J=7.0Hz,
2II), 2.36-2,56(m, 411), 2.12-2,28(m, 211), 1.86-1.96(m, 211), 1.67(d, J=16.1Hz, 2H) LC/MS: [M]+
=808.3 [Example 49] Synthesisof 401[544- {[4-( {02R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquino
lin-5- yHet hyl] amino methyl)phenyl]carbamo yl butyl)-2-phenylphenyl]carbamoyl oxy)-1,1- d
imethylpiperid in-1- ium trifluoroacetate 



In accordance with ExampleI, from1- methylpip idin-4-y1 N- {5144
{4-[(tert-butyldimethylsilanoyloxy)methy1]-3-methoxyphenyll carbamoy
Obuty1]-2-phenylphenyllcarbamate (137 mg, 0.218 mmol) obtained in Reference Example 15-49,
there was obtained 4-( {[5-(4-1[4-(102R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquino lin-5- yl) et
hyl] amino { methyl)phenyl]carba moyl] buty1)-2-phenylphenyl]carbamoyl oxy)- 1,1 - dimethylpiperidin-
1-ium trifluoroacetatn (64 mg). 1 H-NMR(400Mliz, DMSO-d6) 6 10.48(s, 111), 10.08(s, 1H), 9.10(d,
J=68.8 Hz, 111), 8.73(s, 1H), 8.06(d, J=10.01Iz, 1H), 7.62(d, J=8.811z, 21-1), 7.28-7.45(m, 7H),
7.23(s, 111), 7.23(d, J=7.6Hz, 11-1), 7.14(dd, J=7.9Hz, 1.31-1z, 1H), 7.10(d, J=8.3Hz, HI), 6.97(d,
J=8.3Hz, 11-1), 6.53(d, J=10.0Hz, 111), 5.30-5.35(m, 11-1), 4.57-4.62(m, 1H), 4.12-4.18(m, 21-1),
3.36-3.42(m, 211), 3.26-3.36(m, 2H), 3.07(s, 3H), 3.06(s, 3H), 2.88-3.09(m, 



2H), 2.630, J=7.0Hz, 2H), 2.360, J=7.0Hz, 21-1), 1.94-2.06(m, 211), 1.69-1.82(m, 211), 1.60-1.68(m,
411)   LC/MS: [M]+ = 732.3 [Example 50]  Synthesisof (1R,2R,4S,5S,7S)-7-( {[5-(4-
{[4-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd roquinolin-5-yDethyllamino
methyl)phenyl]carbamoyllbut y1)-2-phenylphenyl]car bamoylloxy)-9,9-dimethy1-3-oxa-9-azatricyclo
[3.3.1 .02'4]nonan-9-ium trifluoroacetate InaccordancewithExample1,from
(1R,2R,4S,5S,7S)-9-methyl-3-oxa-9-azatricyclo[3.3.1.021nonan-7-y1 



N- {5- [4-(14-1(tert-butyldimethylsilanoyloxy)methyl] lphenyl } c arbamoyebutyl] -2- phenylphenyll
carbamate (64 mg, 0.1 mmol) obtained in Reference Example 15-50, therewasobtained
(1R,2R,4S,5S,7S)-7-(1 [544- [4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd
roquinolin-5-ypethyliamino } methyl)phenyl]carbamoyll butyl)-2-phenylphenylj car
bamoylloxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-9-ium trifluoroacetate (21.4 mg).
1_17NIS: [M]4- - 772.3 [Example 51] Synthesisof 441[544- {[2-chloro-4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinoli n-5-yDethyllam no }methyl)-5-methoxyphenyll
carbamo yll butyl)-2-phenylp hen yl] carbamoylloxy)-1,1-dimethylpiperidin-l-ium trifluoroacetate In
accordance with Example1,from1-methylp perid in-4-y1 N- {544-(14-[(tert-butyidi
ethylsilanoyloxy)methy1]-2-chloro-5-methoxyphenyll carbamoyDbuty111-2-phenylphenyl 1 carbamate
(60.5 mg, 0.087 mmol) obtained in ReferenceExample15-51,therewasobtained  4-( {[5-(4-
{[2-chloro-4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroqu no li n-5-yflethyl]amino
methyl)-5-methoxyphenyl] carbamo ylIbuty1)-2-phenylphenyl] carbamoylloxy)-1,1-dimethylpiperidin- I
-ium trifluoroacetate (17 mg). LC/MS: [M]+ = 796.3 [Example 52] Synthesisof (1R,2R,4S,5S,7S)-7-(
115-(4-1[2-chloro-44 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2-dihydroquino lin-5- yflethyl] amino ]
methyl)-5-metho xyphenyl] carbamo yl I butyl )-2-phenylphenyl]
carbamoylloxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1 .02A]no nan-9-ium trifluoroacetate
InaccordancewithExample1,from 



(1R,2R,4S,5S,7S)-9-methyl-3-oxa-9-azatricyclo[3.3.1.02A]nonan-7-y1 N- {5-[4-(
{4-[(tert-butyldirnethylsilanoyloxy)methyl]-2-chloro-5-methoxyphenyll
carbamoyObutyll-2-phenylphenylIcarbamate (76 mg, 0.1 mmol) obtained in
ReferenceExample15-52,therewasobtained (1R,2R,4S,5S,7S)-7-( {[5-(4- {[2-chloro-4-(
{[(2R)-2-hydroxy-2-(8- hydroxy-2-oxo- 1,2-dihydroquino lin-5- yl)ethyl] amino I methyl)- 5-metho
xyphenylic arbamobutyl
)-2-phenylphenyflcarbamoylloxy)-9,9-dimethyl-3-oxa-9-azatricyclo[3.3.1.02'4]no nan-9-ium tr
fluoroacetate (11.9 mg). LC/MS: [M]+ = 836.3 [Example 53] Synthesisof
(1R,2R,4S,55,7S)-7-0[4-(3-1[4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- I ,2-dihyd
roquinolin-5-ypethyllamino methyt)phenyl]carbamoyl } propy1)-2-phenylphenylic 190  arbamoylt
oxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.021nonan-9-ium trifluoroacetate
InaccordancewithExample1,from
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02A]nonan-7-y1
N-1443-(14-Rtert-butyldimethylsilanoyloxylmethyliphenyllcarbamoyflpropyl]-2- phenylphenyllcarbamate
(70.1 mg, 0.11 mmo 1) obtained in Reference Example 15-53,therewasobtained (
IR,2R,4S,5S,7S)-7-(114-(3-114-(11(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd roquinolin-5-ybethyl;
amino lmethyllphenyflearbamoyl tpropy1)-2-phenylphenyl]c
arbamoylloxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-9-mm trifluoroacetate (30.9 mg). 



LC/MS: 1M1-1 = 758.3 [Example 54] Synthesisof 441[443-1
[4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-clihydroquino lin-5- yl)et hyllamino
methyllphenyllcarbamoyll propy1)-2-phenylphenyl]carbamoyllox y)-1, 1-dimethylpiperidin-1-ium
trifluoroacetate In accordance with Example1, from 1-methylpiperid in-4-y1 N- {4134
{4-[(tert-butyldimethylsilanoyloxy)methyl]phenyllcarbamoyflpropyl]-2- phenylphenyll carbamate (88.7
mg, 0.14 mmo 1) obtained in Reference Example 15-54, there was obtained 441[443-
1[4-(1[(2R)-2-hydrox y-2-(8-hydroxy-2-oxo-1,2-dihyclroquinolin-5- yflet
hyllaminolmethyflphenyl]carbamoyllpropyl)-2-phenylphenyl]carbamoylloxy)-1, 1-d imethylp iperid in-1
um trilluoroacetate (45 mg).   H-NMR(400MHz, DMSO-d6) 6 10.49(s, 1H), 10.03(s, 1H),
8.88-8.98(broad, 1H), 8.70(s, 1H), 8.02(d, J=10.0Hz, 114), 7.61(d, J=8.3Hz, 2H), 7.26-7.44(m, 8H),
7.20(d, J=8.5Hz, 1H), 7.15(s, 1H), 7.09(d, J=8.3Hz, 1H), 6.94(d, J=8.3Hz, 1H), 6.54(d, J=10.0Hz,Hi),
5.26-5.34(m,1H), 4.58-4.66(m, 1H), 4.12-4.17(m, 2H), 3.34-3.42(m, 2I10, 3.26-3.34(m, 2H), 3.07(s,
3H), 3.06(s, 31-1), 2.90-3.06(m, 



2H), 2.65(t, J-7.2 Hz, 2H), 2.38(t, J=7.7flz, 2H), 1.94-2.04(m, 2H), 1.87-1.94(m, 2H), 1.70-1.820m, 2H)
LC/MS: [M]+= 7f8.3    [Example 55] Synthesis  



oI  (1 R,2R,45,5S,7S)-7-( {[4-(3- f[2-chloro-44 {[(2R)-2-hydro xy-2-(8-hydroxy-2-oxoI ,2-d ihydroqu inol
n-5- yflethyljamino } methyl)-5-methoxyphenyijcarbamo yl } prop
y1)-2-phenylphenyi]carbamoyl}oxy)-9,9-dimethyl-3-oxa-9-azatricyclo[3.3.1.02'4]n onan-9-ium
trifluoroacetate InaccordancewithExample1,from
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02A]nonan-7-y1
N-{413-(14-[(tert-butyldimethylsilanoyloxy)methy1]-2-chloro-5-methoxyphenyll
carbamoyflpropy1]-2-phenylphenyllicarbamate (201 mg, 0.28 mmol) obtained in
ReferenceExample15-55,therewasobtained (IR,2R,4S,5S,7S)-7-( { [4-(3-1[2-chloro,-44
R2R)-2-hydroxy-2-(8-hydroxy- 2-oxo -
1,2-dihydroquinolin-5-yl)ethyflamino}methy0-5-methoxyphenyl]carbamoyl }prop
yl)-2-phenylphenylicarbamoylloxy)-9,9-d methy1-3-oxa-9-azatricyclo[3.3.1.02'41n onan-9-ium
trifluoroacetate (59 mg). 'H-NMR(400MHz, DMSO-d6) 6 10.49(s, 114), 9.55(s, 11J), 8.75-8.84(broad,
1H), 192  8.73(s, 1H), 8.07(d, .1=10.0Hz, 111), 7.57(s, 114), 7.53(s, 141), 7.31-7.46(m, 6I-1), 7.21(d,
J=8.3Hz, 1H), 7.17(s, 1H), 7.12(d, J=8.3Hz, IH), 6.96(d, J=8.3Hz, 111), 6.57(d, J=10.0Hz, 111),
5.28-5.34(m, 114), 4.78(t, J=5.9Hz, 111), 4.14-4.22(m, 2H), 4.07-4.12(m, 2H), 3.79(s, 3H),
3.82-3.98(broad, 21-1), 3.25(s, 3H), 3.01-3.07(m, 2H), 3.01(s, 3H), 2.66(t, .1=7.3Hz, 2H), 2.49-2.58(m,
211), 2.43-2.49(m, 21-1), I.87-1.96(m, 2H), 1.77(d, J=17.1Hz, 214) LC/MS: [M]+ = 822.3 [Example 56]
Synthesisof 



(1R,2R,4S,5S,7S)-7-({[4-(3-([6-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd roqu no lin-5-yl)ethyl]
amino } methyl)naphthalen-2-yl]earbamoyllpropy1)-2-phenyl phenyi]carbamoylf
oxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-9-ium trifluoroaceta e
accordancewithExample1,from (1R2R,4s,5S,7S)-9-methyl-3-oxa-9-azatrieyclo[3.3 u-y( N-(4- {3-[(6-
([(tert-butyldimethylsilypoxy]methyll naphtha len-2-yecarbamo yllpro pyll-2-phenylphenyHearbamate
obtained in Reference Example 15-56, there was obtained (1R,2R,4S,5S,7S)-7-( [4-(3- {
[6-({[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihyd
roquinolin-5-ypethydaminotmethypnaphthalen-2-yl]carbamoyi }propy1)-2-phenyl phenyl] earbamoylf
oxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.024]nonan-9-ium trifluoroacetate (59.9 mg).
1H-NMR(400MHz, DMSO-d6) 5 10.48(s, HI), 10.19(s, 111), 9.02-9.14(broad, 1H), 8.74(s, 111), 8.37(s,
III), 8.02(d, J=10.0Hz, 1H), 7.94(s, 1H), 7.83-7.90(m, 21-1),  7.57-7.62(m, 2H), 7.31 -7.47(m, 6f1),
7.22(d, J=8.8Hz, 1H), 7.18(s, I H), 7.10(d, J=8.3Hz, 1H), 6.94(d, J=8.3Hz, 1H), 6.49(d, J=10.0Hz, 1H),
5.28-5.35(m, 1H), 4.78(t, .1=5.514z,II-I), 4.32-4.37(m, 2H), 4.07-4.12(m, 2H), 3.82-3.98(broad, 2H),
3.25(s,3H),3.06-3.14(m, 2H), 3.00(s, 



3H), 2.68(t, .1=7.8Hz, 2H), 2.49-2.58(m, 2H), 2.42(t, J=7.2Hz, 211), 1.92-! .99(m, 2H), 1.77(d,
J=18.0Hz, 21-1)  LC/MS: [M]+ = 808.3      



[Example 57]      Synthesis     of  4-(1[5-(2- 1[44
f[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)et hyl] amino } methyl)phenyl]carbamoyll
ethyl)-2-phenylphenyll c arbamo yll oxy)- 1-m ethyl-1-(2-phenoxyethyl)piperidin-l-ium trifluoroacetate
in accordance with Example 1, from 1-(2-phenoxyethyl)piperidin-4-y1
N-15-12-(14-[(tert-butyldimethylsilanoyloxy)methyl]phenyllcarbamoypethyl]-2-p henylphenyllcarbamate
(227 mg, 0.43 mmo I) obtained in Reference Example 15-57,thereWasobtained 



4-( [5-(2- 1[44 1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-d ihydroqu ino I in-5- yl) et hyll amino
Imethyl)phenyl]carbamoyl ethyl)-2-phenylphenyl]carbamoyll oxy)- 1-m ethyl-!
-(2-phenoxyethyl)piperidin-1-ium trifluoroacetate (82.5 mg). 'I1-NMR(400MHz, DMSO-d6) 6 I 0.48(s,
1H), 10.14(s, 1H), 9.07(d, J=51 .714z, I H), 8.75(d, 1=6.1 Hz, 1H), 8.06(d, J=10.0Hz, 1144, 7.63(d,
J=8.5Hz, 2H), 7.44(d, J=8.5Hz,2H),7.27-7.42(m,8H),7.18-7.27(m,214),7.10(d,1=8.3Hz,1H),
6.95-7.04(m, 314), 6.97(d, 1-8.314z, 1H), 6.53(d, J=10.0Hz, 1H), 5.29-5.34(m, 1H), 4.62-4.71(m,
1H),4.46-4.50(m, 2H), 4.12-4.20(m, 2H),3.80-3.86(m,  2I1), 



3.47-3.60(m, 2H),3.40-3.52(m, 211), 3.15(s,311), 2.96-3.05(m,2H), 2.940,  J=7.5Hz, 2H), 2.68(t,
J=7.51Iz, 211), 2.02-2.12(m, 211), 1.73-1.86(m, 21-1) LC/MS: [M]-1 = 810.3 [Example 58] Synthesisof
4-[({5-[(8-{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-d hydroquinolin-5-yl)ethyl] amino;
octyl)oxy]-2-phenylphenyllcarbamoyl)oxy]-1,1-dimethylpiperid in-1 - ium trifluoroacetate
1-Methylpiperidin-4-y1 N-(5-1 [8-(tert-butyldimethylsilanoyloxy)octyl]oxy1-2-phenylphenyl)carbamate
(283 mg, 0.50 minol) obtained in Reference Example 12-6 was dissolved in tetrahydrofuran (10 mL),
hydrogen trifluoride-triethylam ne complex (0 4 mL) was added thereto, and the mixture was stirred at
room temperature for 18 hours. The reaction mixture was extracted with ethyl acetate and the organic
layer was washed with a dilute aqueous solution of sodium hydroxide and a saturated aqueous
solution of sodium chloride, dricd over anhydrous magnesium sulfate, and concentrated under reduced
pressure.        A half of the residue was dissolved in acetonitrile (5 mL), methyl iodide (1 mL) was
added thereto, and after stirring at room temperature for 1 hour, the reaction solution was
concentrated under reduced pressure.        Triphenylphosphin polymer bound (3.00 mmol/g) 200 mg
and iodine (136 mg, 0.54 mmol) were stirred in dichloromethane for 1 hour, the aforementioned
methylated residue dissolved in dichloromethane (10 mL) was added thereto, and the mixture was
stirred for further 2 hours. Subsequently, the reaction solution was filtered through eel te and the
filtrate was concentrated under reduced 



pressure.         The residue was suspended in N,N-dimethylformamide (2 mL), thereto was added
54(R)-2-amino-1-hydroxyethyl)-8-hydroxy-111Equinolin-2-one acetate (84 mg, 0.3 mmol), and the
mixture was stirred at 70C for 18 hours. The reaction solution was concentrated and, thereafter,the
residue was purified by HPLC fractionation to obtain 4-[( {5-[(8-
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yeethyl] amino loctyfloxy]-2-phenylphenylf
carbamoyfloxy]-1,1-dimethylpiperidin-l-ium trifluoroacetate (17.5 mg). 1H-NMR(400MHz, DMSO-d6) 6
10.54(s, 1H), 8.67(s, 1H), 8.54-8.72(broad, III), 8.15(d, J=10.0Hz, 1H), 7.27-7.43(m, 5H), 7.21(d,
J=8.5Hz, 1H), 7.14(d, J=8.0I-Iz, 1H), 7.00(s, 11-1), 6.98(d, .1=8.0Hz, 11-1), 6.86(dd, j=8.5Hz, 2.4fiz,
1H), 6.56(d, J=10.0Hz, 111), 5.27-5.32(m, , 4.58-4.66(m, 1I-I), 3.970, j=7.1Hz, 211), 3.25-3.43(m,
4F1), 3.07(s, 3H), 3.06(s, 311), 3.00-3.12(m, 2H), 2.92-100(m, 2H), 1.94-2.04(m, 211), 1,67-1.82(m,
414), 1.54- 67(m, 211), 1.34-1.46(mi 21-1), 1.20-1.34(m, 6H) LC/MS: [M]+ = 671.3 [Example 59]
Synthesisof 4-[( {5-[(6- { R2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-chhydroquinolin-5- yflethyl] amino]
hexyfloxy]-2-phenylphenyll carbamoyfloxy]-1,1-dimethylpiperidin- I -ium trifluoroacetate In accordance
with Example 58, from 1-methylpiperid in-4-y1 196  N-(5- {[6-(tert-butyldimethylsilano ylo xy)hexyl] oxy
-2-phenylphenyl)carbamate (163 mg, 0.30 minol), obtained in Reference Example 12-7, there was
obtained 41( {54(6- 1[(2R)-2-hydro xy-2-(8-hydroxy-2-oxo-1,2-dihydroqu no lin-5- yflethyl] amino I
hexyl)o xy] -2-phenylphenyllc arbamo yl) oxy] 1,1 -d methylp ip er id in-1 - iu m trifluoroacetate (30.1
mg). 'H-NMR(4001MHz, DMSO-d6) S 10.50(s, 11-I), 8.68(s, III), 8.65(d, J=24.6Hz, 1H), 8.16(d,
J=10.0Hz, IH), 7.27-7.43(m, 5H), 7.21(d, J=8.5Hz, 1H), 7.14(d, J=8.5Hz, 1H), 7.00(s, 1H), 6.98(d,
J=8.0Hz, 1H), 6.86(dd, J=8.5Hz, 2.4Hz, 1H), 6.56(d, 



J=10.01-17,1H), 5.28-5.33(m 1H), 4.58-4.66(m,H), 3.98(t,J=6.2Hz, 214), 3.26-3.44(m, 4H),
3.07-3.14(m, 2H), 3.07(s, 3H), 3.06(s, 3H), 2.94-3.02(m, 21-1), 1.94-2.04(m, 2H), 1.60-1.82(m, 6H), 



I.30-1.48(m, 4H)    LC/MS: [M]+ = 643.3 [Example 60] Synthesisof 4-[( {54(9-
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroqu 4101in-5-y1)e-thy]] amino I
non-yfloxy1-2-phenylphenyl{ carbamo-ypoxyj-1,1-dimethylpipe din- I -ium trifluoroacetate
iflaccordancewithExample58,from1- methylp ip erid in-4-y1 N-(5-
{[9-(tert-butyldimethylsilanoyloxy)nonyl]oxy{-2-phenylphenyl)carbamate 1,7 1 1G mg, 0.30 mmol)
obtained in Reference Example 12-8, there was obtained 4-[( {5- [(9-
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinol n-5- yeethyl] arninn} nnnyl)oxy]
-2-phenylphenyll arbamo yl)oxyL 1,1 -dimethylp iperid in- I - ium trifluoroacetate (31.8 mg).
'H-NMR(400MHz, DMSO-d6) S 10.47(s, 1H), 8.65(s, 11-1), 8.54-8.72(broad, I H), 197  8.15(d,
J=10.0Hz, 1H), 7.27-7.43(m, 5H), 7.21(d, J=8.5Hz, 114), 7.14(d, J=8.5Hz, 



1H), 7.00(s, 1H), 6.98(d, J=8.0Hz, 1H), 6.86(dd, J=8.4Hz, 2.61-1z, HI), 6.56(d,
J=10.0Hz,11-0,5.28-5.33(m,1H),4.58-4.66(m,1H),3.97(t,J=6.7Hz, 2H), 3.25-3.43(m, 4H), 3.07(s, 3H),
3.06(s, 3H), 3.00-3.12(m, 2H), 2.92-3.00(m, 214), 1.94-2.04(m,
2II),1.60-1.82(m,41-1),1.55-1.66(m,2H), 1.34-1.46(m, 214), 1.20-1.34(m, 81-I)   



LC/MS: [M]+ = 685.3 [Example 61] Synthesisof 4- { [(5- {4-[4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroqu no lin-5- yl)eth
yl]amino{methypphenoxy]buty1}-2-phenylphenyl)carbamoylloxy{-1,1-dimethylpi peridin-l- um
tritluoroacetate         In accordance with Example 1, from 1-methylpiper d n-4-y1 N-[5-(4-
{4-Htert-butyldimethylsilanoyloxy)methylipherioxylbuty1)-2-phenylphen yijcarbamate (115 mg, 0.25
mmol) obtained in Reference Example 12-9, there was obtained 4- {[(5- {4444
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)eth yl] amino {
methyl)phenoxylbuty11-2-phenylphenyl)carbamoyl]oxy} -1,1-dimeth ylpi peridin-l-Mm trifluoroacetate
(102 mg).  II-NMR(400MHz, DMSO-d5) 5 10.45(s, 1H), 9.02(d, J=59.3Hz, 1H), 8.95(s, 111), 8.06(4,
J=9.8Hz, 1F1), 7.27-7.44(m, 6H), 7.25(s, 1H), 7.24(d, J=7.8Hz, 2H), 7.14-7.20(m, 1H), 7.10(d, (-8.1Hz,
71-1), 6.95-6.99(m, 711), 6.53(d, .1=9.8147, LEH, 5.29-5.34(m, 111), 4.58-4.66(m,1I1), 



4.12-4.17(m,2H), 4.01(t,J-5.5Hz,21I), 3.25-3.43(m, 414), 3.07(s,314),3.06(s, 3H), 2.88-3.05(m, 2H),
2.67(t, J=6.611z,  2H), 1.96-2.08(m, 211), 1.70-1.82(m, 6H) LC/MS: [M]+ = 705.3 [Example 62]
Synthesisof 4-({ [5-(2- 1[443- {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquino I in-5- yl) ethyl]
amino 1prop yflphenyl] carbamo yl] ethyl)-2-pheny1pheny1]carbamoyll oxy)-1, 1-dimethylpiperidin-1-
um tr fluoroacetate        In accordance with Example 58, from I -methylpiperidin-4-y1
N-1547-(14-[3-(tert-butyldimethylsilanoyloxy)propyflphenyll carbamo yl)] ethyl} -
2-phenylphenyl]carbamate (63 mg, 0.1 mmol) obtained in Reference Example 15-58, there was
obtained 4-( 1[542- {[4-(3-1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-y1) ethyl] amino
}prop yl)p henyl] carb amo yllethyl)- 2-phenylp henyl] c arbamo yll o x y)- 1, 1-dimethylpiperidin-l-ium
trifluoroacetate (16 mg). 1H-NMR(400MH,, DMSO-d6) 6 I0.45(s, 11-1), 9.91(s, 111), 8.70(s, 1H),
8.56-8.66(broad, 11-1), 8.05(d, J-10.0Hz, 111), 7.49-7.55(m, 211), 7.27-7.43(m, 611), 7.11-7.26(m,
511), 6.97(d, J=8.0Hz, III), 6.56(d, J=10.0Hz, 1H), 5.25-5.31(m, 111), 4.58-4.66(m, 111), 3.35-3.43(m,
2H), 3.25-3.35(m, 2H), 3.07(s, 311), 3.06(s, 311), 3.00-3.06(m, 2H), 2.93(t, J=7.7Hz, 211), 2.64(t,
1=7.7Hz, 2H), 2.57(1, J=7.4Hz, 2H), 94-2.04(m, 2H), 1.84-1.94(m, 211), L68-1.80(m, 211) 



LC/MS: [M]+ = 732.3 [Example 63] Synthesisof
4-(1[5-(2-1[4-(2-1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroqu nolin-5-34)  ethyl] amino ethyl)p
henyl]carbamo yl} ethyl)-2-phenylphenyl]carbamoylloxy)-1,1- d methylp peridin- 1 -ium trifluoroacetate
In accordance with Example 58, from 1-methylpiperidin-4-y1 N- 5 -[2-(1442-(tert-butyldimethylsi
lanoyloxy)ethyl] phenyl{ carbamo yl)] ethyl} -2- phenylp henyl] carbamate (61 mg, 0.1 mmol) obtained
in Reference Example 15-59, Off,- was obtained 4-({[5-(2- [4-(2-
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-y1) ethyl] amino { ethyl)phenyl]carbamo yl
ethyl)-2-phenylphenyl]carbamoyl{ oxy)- 1,1 - dimethylpmeridin-l-ium trifluoroacetate (4.4 mg). LC/MS:
[M]+ = 718.3 [Example 64] Synthesisof 4-( [5-(2- { [4- (
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)et hyl] amino Imethyl)phenyl]carbamo yl }
methoxy)-2-phenylphenyl]carbamoyll oxy)- , I -climethylpiperidi- 1-ium trifluoroacetate         In
accordance with Example 58, from 1-methylp iperid in-4-y1 N- {5424
{4[3-(tert-butyldimethylsilanoyloxy)ethyl]phenyllcarbamoylflethylif -2- phenylphenyl]carbamate (61 mg,
0.1 mmol) obtained in Reference Example 15-60, there was obtained
4-({[5-(2-1[4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquino lin-5- yflet hyl] amino}
methyl)phenyl] carbamo yl}methoxy)-2-phenylphenyl] carbamo yl oxy)- 1,1-d imethylpiperid in- 1 - 11.1
m trifluoroacetate (15 m2). LC/MS: [M]+ = 706.3 [Example 65]  



Synthesisof 4-[( {5- [2- ( {[4-( { [(2 R)- 2-hydro x y-2- (8- hydro xy-2-o xo-1,2-dihydroquino lin-5 -yl)et
hyl] amino fmethyl)phenyllmethyllcarbamoyflethyl]-2-phenylphenyll c arbamo yl)o
xy]-1,1-dimethylpiperidin-1- um trifluoroacetate 1-Methylpiperidin-4-y1 N-(5-1,21(
{4-Rtert-butoxycarbonylfaminolphenyll methyl)carbamoyl] ethyl} -2-ph enylphenyl)carbamate (94 mg,
0.16 mmol) obtained in Reference Example 15-61 was dissolved in acetonitrile (5 ml.,), methyl iodide
(1 mL) was added thereto, and after stirring at room temperature for 1 hour, the reaction solution was
concentrated undcr reduced pressure.         To the residue was added a 5% methanol solution of
hydrobromic acid (10 mL) and, after stirring at 80C for 2 hours, the reaction solution was concentrated
under reduced pressure.        The residue was suspended in acetomtrile (5 rilL) and propionitrile (5
mL), thereto were added sodium bicarbonate (84 mg, 1.00 nano, potassium iodide (50 mg, 0.3
mrnol),and 5-[(1R)-2-bromo-1-hydroxyethy1]-8-[(4-methoxyphenyemethoxy]-1,2-dihydroqui
nolin-2-one (40 mg, 0.10 mmol) obtained in Reference Example 6-2, and the mixture was stirred at
120C for 18 hours. The reaction solution was filtered and concentrated under reduced pressure. To
the residue was added trifluoroacetic acid (1 mL) and, after stirring at room temperature for 1 hour, the
reaction solution was concentrated under reduced pressure. The residue was purified by HPLC
fractionation to obtain 44(15424 {[4-( {[(2R)-2-hydroxy-2-(8- hydroxy-2-oxo-1,2-dihydroquino in-5- ypet
hyl]aminolmethyl)phenyl]methyll carbamoypethy1]-2-phenylphenyticarbamoypo
xy]-1,1-dimethylpiperidin- 1 -ium trifluoroacetate (10.6 mg). LC/MS: [M]+ = 718.3 [Example 66]
Synthesisof 4-[( {5134 {[4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-d hydroquinolin-5-yflet hyl] amino
} methyl)phenyl]methyll carbamoyllpropy1]-2-phenylphenyll carbamoyl)
oxy]-1,1-dimethylpiperidin-l-ium trifluoroacetate         In accordance with Example 65, from 1-methylp
iperidin-4- yl N-(5- {3-[(14-[(tert-butoxycarbonyflamino]phenylf methyl)carbamoyl]propyll -2-p
henylphenyl)carbamate (86 mg, 0.14 mmol) obtained in Reference Example 15-62, there was obtained
4-[( {5434 {[4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroqu no I n-5- yl)et
hyl]aminolmethyl)phenyl]methyl] carbamoyl)propyI]-2-phenylphenyl] carbamo yl) eyxyl- I -dirnethylp
iper idin-1 -ium trifluoroac elate (3.3 mg). 



LC/MS: [M]+ = 732.3 [Example 67] Synthesisof 4-[( {51(1E)-2-
{[4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroqu nolin-5-
ypethyllaminolmethyl)phenyl]carbamoy11-1-ethen-l-y1]-2-phenylphenyllcarbam
oyl)oxy]-1,1-dimethylpiperid in-]. -iu m trifluoroacetate In accordance with ExampleI,
from1-methylpiperidin-4-y1 N-15-[(1E)-2-( { 4-[(tert-butyldimethylsilanoyloxy)methyl]phenyll
carbamoy1)-1 -et hen- 1 - y1]-2-phenylphenyl]carbamate (57 mg, 0.095 mmo 1) obtained in Reference
202  Example15-63,therewasobtained 4-[( {5-[(1E)-2- {[4-( [(2R)-2-hydroxy-2-(8- hydroxy-2-oxo-1,2-
dihydroquinolin-5- yl)ethyl] amino Imethyl)phenyl]carbamoylf -1- ethen-1-y1]-2-phenylphen yl } carb am
oyDoxy]-1,1-dimeihylpiperidin-i-ium trifluoroacetate (29.9 mg). 1 H-NMR(400MHz, DMSO-d6) 5
10.45(s, 11-1), 9.07(d, J=43.7Hz, 1H), 8.89(s, 114), 8.06(d, J=10.0Hz, 1H), 8.75(d, J=8.8Hz, 2H),
7.70(s, 114), 7.61(d, 4=15.614z, 110, 7.57(d, J=8.3Hz, 11-1), 7.49(d, J=8.8Hz, 2H), 7.27-7.46(m, 611),
7.11(d, J=8.314z, 114), 6.97(d, J=-8.3Hz, 1H), 6.90(d, 4=15.6Hz" 14T), 6.54(d, 11=10.0Hz, 114),
5.30-5.35(m, 1H), 4.62-4.68(m, 1H), 4.15-4.21(m, 214), 3.25-3.43(m, 414), 3.07(s, 3H), 3.06(s, 3H),
2.88-3.05(m, 211), 1.96-2.08(m, 214), 1.70-1.82(m, 2H) LC/MS: [M]+ = 702.3 [Example 68]
Synthesisof 



4-( [5-(2- { [4-(2- {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-y0 ethyl] amino}
-2-rnethylpropyl)phenyl] ca_rbamoyl} ethy0-2-phenylphenyl]carbamoy 1} ox y)-1,1-d imethylp ip
eridin-1 um trifluoroacetate          1-Methylpiperidin-4-y1
N-[5-(2-1[4-(2-methy1-2-nitropropyl)phenyl]carbamoyD ethyl)-2-phenylphenyl]ca rbamate (193 mg,
0.35 mmol) obtained in Reference Example 15-64 was dissolved in acetonitrile (10 mL), methyl iodide
(2 mL) was added thereto, and, after stirring at room temperature for 1 hour, the reaction solution was
concentrated under reduced pressure.    The residue was dissolved in methanol (10 mL), a catalytic
amount of palladium hydroxide-carbon was added, and the solution was stirred under a 203  hydrogen
atmosphere for 4 days. The reaction solution was filtered through celite and concentrated under
reduced pressure.    To the residue, a 5% methanol solution of hydrobromic acid (10 mL) was added
and, after stirring at 80C for 2 hours, the reaction solution was concentrated under reduced pressure.
The residue was dissolved in aceton trile (5 mL), propionitrile (5 mL), and N,N-dimethylformamide (10
mL), thereto were added sodium bicarbonate (84 mg, 1 mmol), potassium iodide (83 mg, 0.5 minol),
and 8-benzyloxy-54(R)-2-bromo-1-hydroxyethyl)-1H-qu ino 1 in-2-one (74 mg, 0.2 mmol) obtained in
Reference Example 6, and the mixture was stirred at 120C for 4 hours. The reaction solution was
filtered and concentrated under reduced pressure. The residue was purified by I-1PLC fractionation to
obtain 4-( [542- f[4-(2- {[(2R)-2-hydroxy-2-(8-benzyloxy-2-oxo-1 ,2- dihydroquino lin-5-y
1)ethyllamino}-2-methylpropy1)pheny1]carbamoyllethyl)-2-phenylph yl]carbam
oyl}oxy)-1,i-dimethylpiperidin-l-ium trifluoro acetate. Theobtained 4-( [542-
114-(2-1[(2R)-2-hydroxy-2-(8-benzyloxy-2-oxo-1,2-dihydroquino 1 in-5-y Dethyll aminol-
2-methylpropyl)phenyl]carbamo yl ethyl)-2- phenylphenyll carbam oylloxy)-1,1-dimethylpiperidin-l-ium
tr fluoroacetate was dissolved in methanol (10 naL), a catalytic amount of palladium hydroxide-carbon
was added, and thc mixture was stirred under a hydrogen atmosphere for 3 hours. The reaction
solution was filtered through celite and concentrated under reduced pressure.         To the residue was
added a 5% methanol solution of hydrobromic acid (10 mL) and, after stirring at 80C for 2 hours, the
reaction solution was concentrated  under reduced pressure. The residue was purified by fIPLC
fractionation to obtain 4-( {[5-(2- i[4-(2-1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-y1)
ethyl] am no -2-methylprop yflp henyl] c arb amo et hyl)-2-p henylphenyl] carbamo y
floxy)-1,1-dimethylpiperidin-l-ium trifluoroacetate (3.3 mg). LC/MS: [M]-t- = 746.3 



[Example 69] Synthesisof 4-(1[4-(2- {[4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-ypet hyl] amino } methyflphenyl] carbamo yl
ethyl)-2-phen ylp he n yl] c arb amo o xy)- 1,1 - dimethylpiperidin-1- um tr fluoroacetate In accordance
with ExampleI,from1 -methylpiperid in-4-y1 N- {4-[2-( {4-[(tert-butyldimethylsilano yloxy)methyl] lphenyl
} c arbamo yflethyl] -2- phenylphenyllcarbamat (227 mg, 0 177 mmol) nbtained in Reference Example
15-65, tine was obtained 4-( {[4-(2- [4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquino lin-5-
yl)ct hyl] amino } methyflphenyl] carbamo yll ethyl)-2-phenylpftenyl]carbamoyl ox y)- 1,1-
dimethylpiperidin-l-ium trifluoroacetate (87 mg). 'H-NMR(400MHz, DMSO-d6) 6 10.46(s, 1H), 10.10(s,
114), 9.06(d, 1=52.011z, 1H), 8.70(s, 114), 8.06(d, .1=10.0Hz, IN), 7.61(d, J=8.5Hz, 214), 7.43(d,
J=8.5Hz ,2H), 7.27-7.40(m, 6H), 7.20-7.25(m, 2H), 7.10(d, J=8.0Hz, IfI), 6.97(d,
J=8.0Hz,1H),6.53(d,J=10.011z, HI),5.28-5.34(m, III),4.58-4.66(m, 114), 4.12-4.18(m, 2H),
3.34-3.43(m, 21-1), 



3.25-3.35(m, 2H), 3.07(s, 3H), 3.06(s, 311), 3.00-3.05(m, 214), 2.940, J=7.4 Hz, 2H), 2.670, J=7.4Hz,
211), 1.94-2.04(m, 21[1),  1.68-1.80(m, 2H) LC/MS: [M]+ = 704.3 [Reference Example 15-66]
Synthesis of (1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-yl N-
1413-(14-ktert-butyldimethyl silanoyloxy)methy11-2-bro mo-5-methoxyphenyl
carbamoyDpropyl]-2-phenylphenylIcarbamate InaccordancewithReferenceExample15,from 



4-(4-1[(1[1R,2R,4S,5S,7S]-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-yllox
y)carbonyl]amino1-3-phenylphenyl)butyrate hydrochloride (0.50 mmol) obtained
inReferenceExample13-4and 4-[(tert-butyldimethylsilanoyloxy)methyl]-2-bromo-5-methoxyaniline
(346.35 mg, 1.0 mmol) obtained in Reference Example 14-18, there was obtained
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1
N-14-1-3-(14-[(tert-butyldimethylsilanoyloxy)methyl]-2-bromo-5-methoxyphenyll
carbamoyl)propy1]-2-phenylphenyllcarbamate (196.3 mg). LC/MS: M+1 = 765.3 [Reference Example
15-67] Synthesis of (IR,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.021nonan-7-y1 N- {4-[3-(
14-[(tert-butyld imethylsi lano yloxy)methy1]-2-chlorophenyl}carbamo yl)
propy1]-2-phenylphenylIcarbamate InaccordancewithReferenceExample15,from 4-(4-11(1[
1R,2R,4S,5S,7S]-9-methy1-3-oxa-9-azatricyc1o[3.3.1.02'4]nonan-7-yllox y)c arbonyl] amino 1 -3-p
henylphenyl)b utyrate hydrochloride (0.50 mmol) obtained in Reference Example 13-4 and
4-[(tert-butyld imethyls ilanoyloxy)methy1]-2-chloroaniline (163.1 mg, 1.0 mmo 1)
obtainedinReferenceExample14-9,therewasobtained
(IR,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02-4]nonan-7-y1 N- 14134
14-Rtert-butyldimethylsila no yloxy)methyll-2-chlorophenylic ar bamo yl) propy1]-2-phenylphenyl 1
carbamate (137.2 mg). LC/MS: M+1 = 692.3 [Reference Example 15-68] Synthesis of (1 R,2R,4S,5
S,7S)-9-methy1-3-oxa-9-azatricyclo [3.3.1.02'4]norian-7-y1 N- 14- [3- ( 14- [(tert- butyldimethylsilano
ylo xy)methy1]-2- bromophenyll c arbamo yl) propyl]-2-phenylphenylIcarbamate 



InaccordancewithReferenceExample15,from
4-(4-1[(1[1R,2R,4S,5S,7S]-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-yllox
y)carbonyl]amino1-3-phenylphenyl)butyrate hydrochloride (0.50 mmol) obtained
inReferenceExample13-4and 4-[(tert-butyldimethylsi Ian yloxy)rnetlay1]-2-bromoaniline (237.2 mg, 1.0
mmol) obtainedinReferenceExample14-2  ,therewasobtained (1R,2R,4S,5
S,7S)-9-methyl-3-oxa-9-azatricyclo [3.3.1.024] nonan-7-y1
N-14-[3-(14-[(tert-butyldimethylsilanoyloxy)methyl]-2-bromopheny11 carbamoyl)
propy1]-2-phenylphenyllcarbamate (168.8 mg). LC/MS: M+1 = 736.3 [Example 701 opititeN1SOf
(1R,2R,4S,5S,7S)-7-(1[4-(3-1[2-bromo-4-( 1[(2R)-2-hydroxy-2-(8-hydro xy-2-oxo- 1,2-dihydro vino
lin-5-yl)ethyl] aminolmethyl)-5-metho xyphenyl] c arbamo yll prop 207
y1)-2-phenylphenyflcarbamoy11oxy)-9,9-dimethyl-3-oxa-9-azatricyclo[3.3.1.02/4]n onan-9- um
trifluoroacetate InaccordancewithExampleI,from (1R,2R,4S,5S,7S)-9-methyl-3-oxa-9-azat
cyclo[3.3.1.02'4]nonan-7-y1
N-1-4-{3-(14-[(tert-butyldimethylsilanoyloxy)methyl]-2-bromo-5-methoxyphenyll
carbamoyl)propyl]-2-pheny1pheny1Icarbamate (196.3 mg, 0.257 mmol) obtained
inReferenceExample15-66,therewasobtained 



(1R,2R,4S,5S,7S)-7-(f[4-(3- {[2-bromo-4-01(2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2-d
ihydroquinolin-5-yflethyl]am i  Imethyl)-5-metho xyphenyll c arbamo y prop y1)-2-phenylphenyl] c
arbamo yll o xy)-9,9-dimethy1-3-o xa- 9- azatric yc lo [3.3.1. 02'4]n onan-9- um trifluoroacetate (24.6
mg). LC/MS: [M]+ = 866.3 [Example 71] Synthesisof (1R,2R,4S,5S,7S)-7-({[4-(3-
{[2-chloro-4-(1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yeethyl]aminottmethyflphicnyli
carbamoyllpropy1)-2-pheny-lphenyl]carbamoylloxy)-9,9-dimethyl-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-
9-ium trifluoro acetate InaccordancewithExampleI,from
(1R,2R,4S,5S,7S)-9-methyl-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-iy'l N-
{443-(14-[(tert-butyldimethylsilanoyloxy)methyl]-2-bromo-5-methoxyphenyll
carbamoyltpropy1]-2-phenylphenylIcarbamate 037,2 mg, 0,199 mnin 0 obtained
inReferenceExample15-67,therewasobtained (1R,2R,4S,5S,7S)-7-({[4-(3- [[2-chloro-4-(
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- 208  1,2-d ihydroqu no lin-5- yflethyl] aminoImethyl)phenyl] c
arbamo yl{ prop y1)-2-pheny
lphenyl]carbamoylloxy)-9,9-dimethyl-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-9-ium trifluoroacetate (34.19
mg). LC/MS: [M]+ = 792.3 [Example 72] Synthesisof 



(1R,2R,4S,5S,7S)-7-( f[4-(3- f[2-bromo-44 {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2-dihydroqu no
lin-5-yflethyl] amino { methyflphenyll carbamo yllpropy1)-2-p h eny lphenyl] carbamo yl{
oxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.02-4]nonan-9-ium trifluoroacetate
InaccordancewithExampleI,from
(112,2R,4S,5S,7S)-9-methyl-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1 N- {4-[3-(
{4-[(tert-butyldimethylstlanoyloxy)methyl]-2-brornophenylIcarbamoyl) propy1]-2-phenylphenyl
carbamate (168.8 mg, 0.230 mmol) obtained in Reference Example15-66,therewasobtained
(1R,2R,4S,5S,7S)-7-( {[4-(3-1[2-bromo-44 tR2R)-2-hydroxy-2-(8-hydroxy-2-oxo1,2-dihydroquinol n-5-
yflethyl] amino Imethyflp Itenyl] carbamoyl}propyI)-2-pheny lphenyfl carbamo yll o
xy)-9,9-dimeth-y1-3-oxa-9- azatricyclo[3.3.1.02'4]nonan- 9- ium trifluoroacetate (9.16 mg). LC/MS:
[M]-1- = 836.3 [Reference Example 15-69] Synthesis of
(1R,2R,4S,5S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-7-y1 N- {5-[2-(
{4-[3-(tert-butyldimethylsilanoyloxy)propyflphenyllcarbamoyflethyl]-2- phenylphenylIcarbamate
InaccordancewithReferenceExample15,from 3-(3-1[1R,2R,4S,5S,7S]-9-methyl-3-oxa-9-azatricyclo
[3.3.1.02'4]nonan-9-yll ox ylcarbonyl] amino 1-4-phenylphenyl)propionate hydrochloride (137.3 mg, 0.3
mmol)obtainedinReferenceExample13-2and 4[3-(tert-butyldimethylsilanoyloxy)propyl]aniline (132.7
mg, 0.5 mmol) obtained inReferenceExample14-23,therewasobtained 



(IR,2R,4S,5S,7S)-9-methyl-3-oxa-9-azatricyclo[3.3.1.021nonan-7-y1 N- {5-[2-( {4[3-(tert-butyld
imethylsilanoyloxy)propyl]phenyl} carbamoypethy11-2- phenylphenyllcarbamate (165.3 mg). LC/MS:
M+1 = 670.3 [Example 73] Synthesisof (1R,2R,4S,5 S,7S)-7-(1[5-(2- 1[443-
1[(2R)-2-hydroxy-2(8-hydroxy-2-oxo-i,2-dih
ydroquinolm-5-ypethyl[aminolpropyflphenyl[carbamoyllethyl)-2-phenylphenyfle
arbamoyiloxy)-9,9-dimethy1-3-oxa-9-azatricyclo [3.3.1.02'4]nonan-9 um trifl uoro acetate
InaccordancewithExample58,from ( I R,2R,4S,5
S,7S)-9-methy1-3-oxa-9-azatricyclo[3.3.1.02-4]nonan-7-y1 N- 5- [2- ( {4- [3-(tert-butyldimethyls lano
ylo xy)propyl]phenyllearbamo yl)ethyl] -2- phenylphenyl carbamate (100.5 mg, 0.15 mmo 1) obtained
in Reference Example 15-69,therewasobtained (1R,2R,45,5S,7S)-7-(
[5-(2-1[4-(3-1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dih ydroqu no lin-5-ypethyl] ammo
.{propyl)phenyl]carbamoyilethyl)-2-phenylphenyi]c arbamoyl
{oxy)-9,9-dimethy1-3-oxa-9-azatricyclo[3.3.1.02'4]nonan-9-ium  trifluoroacetate (7.9 mg). LC/MS: [M]+
= 772.3 [Reference Example 15-70] 



Synthesisof1-meth-ylp ip cridin-4- yl N-
{512454(tert-butyldimethylsilanoyloxy)pentyl]carbamoyflethyl]-2-phenylphe nyl} carbamate
InaccordancewithReferenceExample15,from 3434 { Rhmerhylpiperidin-4-yfloxylearbonyl
amino)-4-phenylphenyl]pro_ onate hydrochloride (242 mg, 0.59 mmo I) obtained in Reference
Example 13 and [(5-aminopentyfloxy](tert-butyfldimethylsilane (217.4 mg, 1 0 mmol), there was
obtained 1-methylp ip eridin-4-y1 N- {542454(tert-but:yldimethylsilano yloxy)penty-I]carba mo
yflethy1]-2-phenylp he nyll carbamate (163.1 mg). LC/MS: M+1 = 582.3 [Example 74] Synthesisof 4-(
{[5-(2- { [5- {[(2R)-2-hydroxy-2(8-hydroxy-2-oxo-1,2-dihydroqumolin-5-yeeth yflamino pentyl]carbamoyll
ethyl)-2-phenylphenyllcarbamoyl oxy)-1,1-climethyl piperidin-l-ium trifluoroacetate         In accordance
with Example 58, from 1-methylpiperidin-4- yl
N-1512-(54(tert-butyldimethylsilanoyloxy)pentylicarbamoyflethyl]-2-phenylphe nyl carbamate (163.1
mg, 0.28 rnmo I) obtained in Reference Example 15-70, there was obtained 44 {[542- { [5-
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo- I ,2-dihydroqu ino lin-5- yfleth  yl] am no } pentyl] carbamo yl
ethyl)-2-phenylphenyl] carbamoyl oxy)-1,1 -dimethyl piperidin-l-ium trifluoroacetate (3.27 mg). LC/MS:
[M]+ = 684.3 [Reference Example 41] Synthesis of 7-hydroxyheptyl 4-bromo-3-nitrobenzoate
4-Bromo-3-mtrobenzo c acid (1.0 g, 2.5 mmol) was dissolved in 1,4-dioxane (30 mL), and, thereto
were added phenyl boric acid (610 mg, 5.0 mmo I), cesium carbonate (6.5 g, 20.0 mmo I), 



1,1-[bis(diphenylphosphino)ferrocene]dichloropallad ium(II) dic hloro methane complex (204 mg, 0.10
mmol), and purified water (10 mL). The reaction mixture was stirred under a nitrogen flow at 80C
overnight. The reaction solution was filtered through celite, alumina, and Florisil, and, thereafter, was
extracted with ethyl acetate. The organic layer was washed with a saturated aqueous solution of
sodium chloride, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure
to obtain 1-nitro-4-phenyllien7oie arid as a etude material. Theobtained3.--ohro-4-ph,mylkenvo
icaridwasdissolver]in N,N-dimethylformamide (20 mL), thereto were added 047- azabenzotriazo 1-1
-yI)-N,N,N',N'-tetramethyluronium hexafluoropho sphate (3 mmol), triethylamine (10 mmol), and
heptane-1,7-diol (10 mmol), and the mixture was stirred at room temperature for 4 hours. The reaction
mixture was extracted with ethyl acetate and the organic layer was washed with a saturated aqueous
solution of sodium chloride, dried over anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was purified by flash column chromatography to obtain 7-hydroxyheptyl
4-bromo-3-n trobenzoate (824.9 mg).  [Reference Example 42] Synthesis of
7-(tert-butyldimethylsilanoyloxy)heptyl 3-nitro-4-phenylbenzoate    4-Bromo-3-nitrobenzoate (824.9 mg,
2.3 mmol) obtained in Reference Example 41 and imidazole (1.3 g, 40 mmol) were dissolved in
tetrahydrofuran (10 mL) and a solution of tert-butyldimethylchlorosilane (450 mg, 3.0 mmol) in
tetrahydrofuran (5 mL) was added thereto. After stirring the mixture at room temperature overnight, the
reaction was stopped by addition of purified water and the mixture was extracted with ethyl acetate.
The organic layer was washed with a saturated aqueous solution of sodium bicarbonate, a saturated
aqueous solution of ammonium chloride, and a saturated aqueous solution of sodium chloride. The
organic layer was dried over anhydrous magnesium sulfate and concentrated under reduced pressure.
The residue was dissolved in methanol (20 mL), 10% palladium-carbon (50 mg) was added, and the
mixture was stirred under a hydrogen atmosphere at room temperature for 4 days. The reaction
solution was filtered through celite and the filtrate was concentrated under reduced pressure to obtain
7-(te., butyldimethylsilanoyloxy)heptyl 3-nitro-4-phenylbenzoate as a crude material. LC/MS: M+1 =
442.3 [[Reference Example 12-12] Synthesisof7-(tert-butyldimethylsilanoyle,xy)heptyl 3-( {
[(1-methylpiperidin-4-yeoxy]carbamoyl 1 amino)-4-phenylben zo ate
InaccordancewithReferenceExample12,from 4- hydro xy-l-inethylp iperid ine(576mg,5.0mmol)and
7-(tert-butyldimethylsilanoyloxy)heptyl 3-nitro-4-phenylbenzoate obtained in 21r3 



ReferenceExample42,therewasobtained 7-(tert-butyldimethylsilanoyloxy)heptyl 3-(
{[(1-methylpiperidin-4-yl)oxy]carbamoyl) amino)-4-phenylbenzoate(491.3 mg). LC/MS: M+1 = 583.3
[Example 75] Synthesisof 4- {[5-({[(7-
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yl)ethyl ]amino ] heptypoxy]carbonyll -2-p
henylp henyl)carbamo yl]oxy } -1,1-dimethylpiperi din-1- iu m trifluoroacetate
InaccordancewithExample58,from 7-(tert-butyldimethylsilano yloxy)heptyl
3-({[(1-methylpiperidin-4-y0oxy]carbatnoyllamino)-4-phen-ylbenzoate (491.3 mg, 0.84 mmol) obtained
in Reference Example 12-12, there was obtained 4-1[5-( {[(7-
{R2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-ypethyl ]amino ] heptypoxy]carbonyll
-2-phenylphenyl)carbamoyl)oxyl - 1,1-d methylpiperi din-l-ium trifluoroacetate (27.6 mg). LC/MS: [M]+
= 685.3 [Reference Example 44] Synthesis of tert-butyl
N-(8-bromoocty1)-N-[(tert-butoxy)carbonyl]carbamate        Under a nitrogen flow, sodium hydride (40%
of mineral oil added; 935 mg, 17 mmol) was suspended in IV,N-dimethylformamide (160 mL) and,
under ice-water cooling, di-tert-butyl iminodicarboxylate (3.26 g, 15 mmol) was added. After stirring
underice-water cooling for I hour, a solution of 1,8-dibromooctane 



(8.16 g, 30 mmol) in N,N-dimethylformamide (10 mL) was added and the mixture was stirred for 16
hours while allowing the mixture to return to room temperature. Under ice-water cooling, a saturated
aqueous solution of ammonium chloride was added to stop the reaction and the mixture was extracted
with ethyl acetate. The organic layer was washed with a saturated aqueous solution of sodium
chloride, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. The
residue was purified by flash column chromatography to obtain tert-butyl
N-(8-bromoocty1)-N-Rtert-butoxy)carbonylicarbamate (4.26 g). [Reference Example 45]
Synthesisoftert-butyl N-[9-(4-bromo-3-nitropheny1)-8-nonen-1-y1]-N-[(tert-butoxy)carbonyl]carbamate
tert-Butyl N-(8-bromooct-y1)-N-Wert-butox-y-)carbonyflearbamate (1.02 g, 2.5 mmol) obtained in
Reference Example 44 and triphenylphosphine (1.18 g, 4.5 mmol) were dissolved in acetonitrile (50
mL), the mixture was stirred overnight under heating at reflux, and, thereafter, be reaction solution was
concentrated under reduced pressure. The residue was dissolved in tetrahydrofuran (50 mL), cooled
to -78C under a nitrogen flow, and n-butyllitlium (a 2.5 M hexane solution; 1.08 mL, 2.7 mmol) was
added dropwise. After stirring under ice-water cooling for 1 hour, the mixture was cooled to -78C. A
solution of 4-brorno-3-nitrobenzaldehyde (575 mg, 2.5 mmol) in tetrahydrofuran was added thereto
and the mixture was stirred for 16 hours while allowing the same to return slowly to room temperature.
Water was added to stop the reaction and the mixture was extracted with ethyl acetate. The organic
layer was washed with a saturated aqueous solution of sodium chloride, dried over anhydrous
magnesium  sulfate, and concentrated under reduced pressure. The residue was purified by flash
column chromatography to obtain tert-butyl
N-[9-(4-bromo-3-nitropheny1)-8-nonen-l-y1]-N-Rtert-butoxy)carbonyl]carbamate (375 mg). [Reference
Example 46] Synthesis of tert-butyl N-[9-(3 nit o-4-phenylpheny0-8-nonen-l-yl]carbamate
tert-Butyl N-[9-(4-bromo-3-nitropheny1)-8-nonen-1-y1]-N-[(tert-butoxy)carbonyl]carbamate (375 mg,
0.7 mm01) obtained in Refrnce Example 45 was dissolved in 1,4-dioxane (30 mL), thereto were added
phenyl boric acid (244 mg, 2.0 mmol), cesiumcarbonate(2.6g,8.0mmo I),
1,1-[bis(diphenylphosphino)ferrocene]dichloropalladium( I) dichloromethane complex (82 mg, 0.10
mmol), and purified water (10 mL), and the reaction mixture was stirred under a nitrogen flow at 80C
for 3 days. The reaction solution was filtered through celite, alumina, and Florisil, and, thereafter, was
extracted with ethyl acetate. The organic la.y-er -was -washed \Atli' a saturated aqueous solution of
sodium chloride, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure.
The residue was purified by flash column chromatography toobtain tert-butyl
N49-(3-nitro-4-phenylpheriy1)-8-nonen-l-yl]carbamate (305 mg). [Reference Example 47] Synthesis of
tert-butyl N19-(4-pheny1-1-itmino-pheny1)-8-nonen-1-ylk.nrhquante tert-Butyl
N-[9-(3-nitro-4-phenylpheny1)-8-nonen-1-yl]carbamate (305 mg, 0.7 mmol) obtained in Reference
Example 46 was dissolved in ethyl acetate  



(15 mL) and methanol (5 mL), 10% palladium-carbon (50 mg) was added, and the mixture was stirred
under a hydrogen atmosphere at room temperature overnight. The reaction solution was filtered
through celite and, thereafter, the filtrate was concentratedunderreducedpressuretoobtaintert-butyl
N49-(4-pheny1-3-amino-pheny1)-8-nonen-1-yl]carbamate as a crude material. LC/MS: M+1 = 411.2
[Reference Example 12-13] Synthesisof1-methylpiperidin-4-y1 N-[5-(9- [(tert-butoxy)carbonyl] ammo }
nony1)-2-phenylphenyl]carbamate InaccordancewithReferenceExample12,from 4-hydro xy- 1-methylp
iperidine (460 mg, 4.0 mmol) and tert-butyl N-[9-(4-pheny1-3-aminopheny1)-8-nonen-1-yl]carbamate
obtained in Reference Example 47, there was obtained 1-methylpiperid in-4-y' N- [5- (9-
{[(tert-butoxy)carbonyl] amino nony1)-2-phenylphenyl] carbamate (351.7 mg). LC/N4S: M+1 = 552.3
[Example 76] Synthesisof 4-( f[5-(9-
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-ypethyl] a mino 1 nony1)-2-phenylphenyl]
carbamo yll oxy)- 1,1-dimethylp iperidin- 1 -ium trifluoroacetate 1-M ethylp ip er id in-4-y1 N15-(9-1
[(tert-butoxy)carbonyl] amino nony1)-2-phenylphenyll carbannate (110.4 mg, 0.2 mmol) obtained in
Reference Example 12-13 was dissolved in aceton rile 



(5 mL), methyl iodide (1 mL) was added thereto, and, after stirring at room temperature for 1 hour, the
reaction solution was concentrated under reduced pressure. To the residue was a 5% solution of
hydrobromic acid in methanol (5 mL) and, after stirring at 80C for 3 hours, the reaction solution was
concentrated under reduced pressure. The residue was dissolved in propionitfle (3 mL) and
acetonitrile(5mL),theretowereadded 8-benzyloxy-54(R)-2-bromo-1-hydroxyethyl)-11-1-quinolin-2-one
(56.1 mg, 0.15 mmol), potassium iodide (50 mg, 0.3 mmol), and sodium bicarbonate (168 mg, 2.0
mmol), and the mixture was stirred at 100C overnight. The reaction solution was filtered, concentrated
under reduced pressure, and purified by HPLC fractionationtoobtain 4-( ([5-(94
{(2R)48-(benzyloxy)-2-oxo-1,2-dihydroquino lin-5-y11-2-hydroxyethyl ) am
inoinony1)-2-phenylphenylicarbamoyil Ory)- 1,1-dimethylpiperidintrifiuoroacetate. Theobtained 4-(
[5491 1(2R)- [8-(benzylo x y)-2-o xo-1,2-dihydro qu inolin-5- y1]-2- hydroxyethyl
amino]nony1)-2-phenylphenyl] carbamoyl oxy)-1,1-d methylpiperidin-1- ium trifluoroacetate was
dissolved in methanol (5 raL), 10% palladium-carbon (50 mg) was added thereto, and the mixture was
stirred under a hydrogen atmosphere at room temperature for 2 hours. The reaction solution was
filtered through celite and the filtrate was concentrated under reduced pressure. The residue was
purifiedbyITPLCfractionationtoobtain 4-( ([5-(9-
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-ypethylja mino } nony1)-2-phenylphenyl]
carbamo yl } oxy)-1,1-dimethylpiperidin-l-ium 218  trifluoroacetate (12.79 mg). LC/MS [M]+ = 669.4
[Reference Example 48] Synthesis of tert-butyl N42-(4-'nydroxyphenypethy1]carbamate 



4-(2-Aminoethyl)phenol (2.74 g, 20.0 mmol) was dissolved in tetrahydrofuran (30 mL) and water (30
mL), di-tert-butyl dicarbonate (6.50 g, 30.0 mmol) and sodium bicarbonate (4.20 g, 50 0 mmol) were
added thereto, and the mixture was stirred at room temperature for 3 hours. The reaction solution was
extracted with ethyl acetate, and the organic layer was washed with a saturated aqueous solution of
ammonium chloride and a saturated aqueous solution of sodium chloride, dried over anhydrous
magnesium sulfate, and concentrated under reduced pressure. The residue was purified by flash
column chromatography to obtain tert-butyl N-1/2-(4-hydroxyphenyfleihyflcarbamate (4.97 g). I
Reference Example 34-2] Synthesis of tert-butyl N- {244-(2-propen- I -yloxy)phenyl] ethyl] carbamate
In accordance with Reference Example 34, from tert-Ibutyl N-[2-(4-hydroxyphenyl)ethyl]earbamate
(2.37 g, 10.0 mmo I) obtained in Reference Example 48 and 3-bromo-l-butene (1,81 g, 15.0 mmol),
there was obtained tert-butyl N-12-[4-(2-propen-1-yloxy)phenyl]ethyllcarbamate (2.49 g). [Reference
Example 35-2] Synthesisoftert-butyl [(2E)-3-(3-am no-4-phenylphenyI)-2-propen- 1 -yfloxy]
phenyflethyl] carb amate In accordance with Reference Example 35,from tert-butyl  N- {2-[4-(2-propen-
I -yloxy)phenyl] ethyl} carbamate (832.1 mg, 3.0 mmol) obtained in Reference Example 34-2, there
was obtained tert-butyl N-[2-(4- {[(2E)-3-(3-amino-4-phenylpheny1)-2-propen-l-yl]oxy}
phenyl)ethyl]carb amate (288.0 mg). [Reference Example 12-14] Synthesisof1-methylpipe din-4- yl N-
{5-[(1E)-314-(2- {Rtert-butoxy)carbonyllaminolethyl)phenoxy]-1-propen-1-yl]  2-phenylphen
yllcarbamate 



InaccordancewithReferenceExample12,from 4-hydro xy-l-methylpiperidine (345.5 mg, 3.0 mmol) and
tert- butyl N-[2-(4- {[(2E)-3-(3-amino-4-phenylpheny1)-2-propen-1 -yl]oxyl phenypethyl]carb amate
(288.0 mg, 0.7 mmol) obtained in Reference Example 44, there was obtained 1-methylpiperidin-4-y1
N- {5-[(1E)-3-[4-(2- {[(tert-butoxy)carbonyl]arninolethyl)phenoxy]-1-propen-l-yl]  2-ph en
ylphenyllcarbamate (321.9 mg). LC/MS : M4-1 = 586.2 [Reference Example 49] Synthesisof1-methylp
iperid in-4-y1 N-(5- {34442- Rtert-butoxy)carbonyl] aminolethyl)phenoxy]propy11-2-phenylphe
nvIlrafilamatp 1-Methylpiperid in-4-y1 N- {5-[(1E)-3-[4-(2-
{Rtert-butoxy)carbonyllaminolethyl)phenoxyl-l-propen-l-yl]  2-phenylphenyl 1 carbamate (321.9 mg,
0.49 mmol) obtained in Reference Example 12-14 was dissolved in methanol (10 mL), 10%
palladium-carbon (20 220  mg) was added, and the mixture was stirred under a hydrogen atmosphere
at room temperature overnight. The reaction solution was filtered through celite and, thereafter, the
filtrate was concentrated under reduced pressure to obtain 1-methylp ip erid in-4-y1 N-(5- {3-[4-(2-
[(tert-butoxy)carbonyl] amino } ethyl)phenoxylpropyll -2-phenylp he nyi)carbamate (265.7 mg) as a
crude material. 



[Example 77] Synthesisof 4- {[(5-
{344-(2-1[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yfle thy!] amino
ethyflphenoxy]propy11-2-phenylphenyl)carbamoyl]oxyl -1,1-dimethyl piperid in-1- ium trifluoroacetate
In accordance with Example 76, from 1-methylp ip erid in-4- yl N-(5- {34442- [(tert-butoxy)carbonyl]
amino { ethyflphenoxylpropyll -2-phenylphe nyflcarbamate (117.6 mg, 0.20 mmol) obtained from
Reference Example 49 and 8-benzyloxy-54(R)-2-brorno-l-hydroxyethyl)-11-1-quinolin-2-one (29.9 mg,
0.08 mmol), there was obtained 4- {[(5- {34442-
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yfle
thyllaminolethyflphenoxylpropy11-2-phenylphenyl)carbamoylloxy}-1,1-dimethyl p iperid in-1 um t ifluo
ro acetate (11.1 mg). LC/MS: [M]t- = 705.3 [Reference Example 34-3] Synthesis of
([[5-(2-propen-l-yloxy)pentyl]oxylmethyl)benzene InaccordancewithReferenceExample34,from
5-(benzyloxy)propen- 1 -ol (1.91 g, 10.0 mmol) and 3-bromo-1-butene (1.45 g, 12.0  mmol), there was
obtained (115-(2-propen-1-yloxy)pentyl]oxy}methyl)benzene (1.67 g). [Reference Example 35-3]
Synthesisof 5-[(1E)-3- f[5-(benzyloxy)pentyl]oxy1-1-propen-1-y11-2-phenylaniline         In accordance
with Reference Example 35, from 3-bromo-5-phenylaniline (496.3 mg, 2.0 mmol) obtained in
Reference Example 33 and (1[5-(2-propen-1-yloxy)pentyl]oxylmethyl)benzene (703.0 mg, 3.0 mmol)
obtained in Reference Example 34-3, there was obtained
5-[(1E)-3-45-(benzyloxy)pentyl]oxy1-1-propen-1-y1]-2-phenylaniline (483.4 mg). [Reference Example
12-15] 



Synthesisof1-methylpiperidin-4-y1 N-{5-[(1E)-3- [5-(benzyloxy)pentyl]oxyj 1-propen-1-
phertylphenylIcarham ate InaccordancewithReferenceExample12,from 4- hyd ro xy- 1- met hylp iperid
me (230.4 mg, 2.0 mmol) and 5-[( 1 E)-3- {[5-(benzyloxy)pentyl]oxy] -1-propen- 1 -y1]-2-phenylaniline
(240.9 mg, 0.6 mmol) obtained in Reference Example 35-3, there was obtained I -methylpiperidin-4-y1
N-15-[(1E)-3-1[5-(benzyloxy)pentyl]oxyl -1-propen- 1 -y1]-2-phenylphenyl} carbam ate (403.4 mg).
LC/MS: M+1 = 543.3 [Reference Example 50] Synthesisof1 -methylp ip erid in-4- yl  N-(5-
13-[(5-(hydroxypentyl)oxy))propy1)-2-phenylphenyl)carbamate 1-Methylpiperidin-4-y1    {5-[(1E)-3-
f[5-(benzyloxy)pentyl]oxyl -1-propen-1-y11-2-phenylphenyll carbam ate (403.4 mg, 0.74 mmol)
obtained in Reference Example 12-15 was dissolved in methanol (20 L), 20% palladium
hydroxide-carbon (50 mg) was added thereto, and the mixture was stirred under a hydrogen
atmosphere at room temperature for 4 days. The reaction temperature was raised to 90C and the
mixture was stirred further for one day. The reaction solution was filtered through celite and the filtrate
was concentrated under reduced pressure to obtain 1-methylpiperidin-4-y1 N-(5-
{3-[(5-(hydroxypentypoxylpropy1}-2-phenylphenyecarbamate as a crude material. [Example 78]
Synthesisof 4- {[(5- {3-[(5- (2R)-2-hydroxy-2-(8- hydroxy-2-oxo-1,2-dihydroquinoyl)eth 



yll amino }pentypoxylpropyll -2-phenylphenyl)carbamoylloxyl -1,1-dimethylp iperi din- 1- iu m tr'fluo ro
acetate 1-Methylpiperidin-4-y1 N-(5- {3-[(5-(hydroxypentypoxylpropyll-2-phenylphenyl)carbamate
(113.6 0.25 mmol) obtained in Reference Example 50 was dissolved in acetonitrile (10 mL), methyl
iodide (2 mL) was added thereto, and, after stirring at room temperature for 1 hour, the reaction
solution was concentrated under reduced pressure.         Triphenylphosphin polymer bound (3.00
mml/g) (300 mg) and iodine (208.0mg, 0.81 mmol) was stirred in dichloromethane for 1 hour, thereto
was  added the foregoing residue dissolved in dichloromethane (10 mL), and the mixture was stirred
for further 2 hours. Thereafter, the reaction solution was filtered through celite and the filtrate was
concentrated under reduced pressure.        The residue was suspended in N,N-dimethylformana de (2
mL), 54(2R)-2-amino- 1-hydroxyethyl)-8-hydroxy-11-1-qu nolin-2-one acetate (84 mg, 0 3 mmol) was
added thereto, and the mixture was stirred at 70C for 3 hours. The reaction solution was concentrated
under reduced pressure and, thereafter, purified by HPLC fractionation to obtain 4- ([(5- 131(5-
f[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquino lin-5- ylleth yl] amino }pentyl)oxy]propyll
-2-phenylphenyl)carbamoyl]oxyl -1,1-dimethylpiperi din- l-ium trifluoroacetate (17.1 mg). LC/MS: [M]+
= 671.3 [Reference Example 51] Synthesis of 244-(2-bromoethoxy)pheny1]-1-ethanol
4-(Hydroxyethypphenol (2.7 g, 20.0 mmol) was dissolved in N,N-dimethylforma.mide (50 mL) and
thereto were added potassium carbonate (6.90 g, 50.0 mmol) and 1,2-dib omoethane (15.03 g, 80.0
mmol). After stirring at 80C for 6 hours, the reaction solution was extracted with ethyl. acetate. The
organic layer was washed with a saturated aqueous solution of sodium chloride, dried over anhydrous
magnesium sulfate, and concentrated under reduced preccure The residue was purified by flash
column chromatography to obtain 214-(2-bromoethoxy)pheny11-1-ethanol (750.0 mg). [Reference
Example 52] Synthesis of 2- [4-[2-(3-nitro-4-phenylphenoxy)ethoxy]phenylf -1-ethanol  



In accordance with Reference Example 38, from 3-nitro-4-phenylphenol (215 mg, 1.0 mmol) and
2-[4-(2-bromoethoxy)pheny]-1-ethanol obtained in ReferenceExample50,therewasobtained
2-14-[2-(3-nitro-4-phenylphcnoxy)ethoxy]pheity11-1-ethano 1 (2611 mg). [Reference Example 53]
Synthesisof tert-butyldimethyl(2-1412-(3-nitro-4-phenylphenoxy)ethoxy]phenyll ethoxy)silan         2-14-
[2-(3-Nitro-4-phenylphenoxy)etho xy] pheny11- 1-ethanol (263.1 mg, 0.69 mmol) obtained in
Reference Example 52 and imidazole (115.6 mg, 17.3 mmol) was dissolved in tetrahydrofuran (10 mL)
and thereto was added a tetrahydrofuran (5 mL) solution of tert-butyldimethylchlorosilane (207.9 mg,
1.39 minol) After stirring the reaction mixture at room temperature for 16 hours, purified water was
added to stop the reaction, and the mixture was extracted with ethyl acetate. The organic layer was
washed with a saturated aqueous solution of sodium chloride, dried over a nhydsnus magnesium
sulfate, and concentrated under reduced pressure The residue was purified by flash column
chromatography to obtain tert-butyldimethyl(2- {442-(3-n o-4-phenylphenoxy)ethoxy]phenyl}
ethoxy)silan e (336.2 mg). [Reference Example 54] Synthesisof1-methylpiperidin-4-y1 N- {54244-
12-[(tert-butyld imethylsilypoxy] ethyl} phenoxy)etho xy]-2-phenylphen yllearbamate          In
accordance with Reference Examples 11 and 12, from tert-butyldimethyl(2-
{412-(3-nitro-4-phenylphenoxy)ethoxy]pheny11 ethoxy)silan e (336.2 mg, 0.68 mmol) obtained in
Reference Example 53, there was obtained 1-methylpiperidin-4-y1 N- { 5-[2-(4- {2-[(tert-butyldimethylsi
lyfloxy]ethyl]phenoxyl ethoxy]-2-phenylphen yllc arb amate (164.3 mg). [Example 79] Synthesisof 



4- {[(5- { 2- [4-(2- { [(2R)-2-hydro xy-2-(8-hydroxy- 2-o xo -1,2-dihydroquino lin- 5-yl)e thyl] amino 1
ethyflphenoxy]ethoxy1-2-phenylphenyl)carbamoyl]oxyl -1,1-dimethyl piperid in-1- ium trifluoroacetate
In accordance with Example 58, from 1-methylpip din-4-y1 N- {54244- {2-Ktert-butyld
ethylsilyi)oxylethyl 1phenoxy)ethoxy]-2-phenylp hen yl1carbamate (81.7 mg, 0.135 tranol) obtained in
Reference Example 54, there was obtained 4- {[(5- {24442-
{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-dihydroquinolin-5-yDe thyl] amino} ethy)pheno xy] etho xy}
-2-phenylphenyflcarbamoyl]oxyl -1,1-d imeth yl piperidin-l-ium trifluoroacetate (11.7 mg). LC/MS: [M]+
= 707.3 [Reference Example 55] Synthesis of
N-[2-(4-bromo-3-nitrophenyflethy1]-2,2,2-trifluoroacetamide         To a solution of
2-(4-bromophenyl)ethan-l-amine (5.0 2, 25.0 mmol) in dichloroethane (100 ml), triethyiamine (7.0 mL)
and trifluoroacetic acid anhydride (7.88 g, 37.5 mmo I) were added under ice cooling, and the mixture
was stirred for  1 hour. Thereafter, he mixture was stirred at room temperature for further 3 hours.
Under ice cooling, water was added to the reaction solution and, after stirring for 20 minutes, the
mixture was extracted with ethyl acetate. The organic layer was washed with a saturated aqueous
solution of sodium bicarbonate, a saturated aqueous solution of ammonium chloride, and a saturated
aqueous solution of sodium chloride, dried over anhydrous magnesium sulfate, and concentrated
under reduced pressure. The residue was dissolved in acetic acid (15 mL), fuming nitric acid (30 mL)
was slowly added drop se under ice cooling, and, thereafter, the reaction mixture was stirred under ice
cooling for 1 hour and at room temperature for 16 hours. The reaction solution was poured onto ice
and extracted with ethyl acetate. The organic layer was washed with a saturated aqueous solution of
sodium bicarbonate and a saturated aqueous solution of sodium chloride, dried over anhydrous
magnesium sulfate, and concentrated under reduced pressure. The residue was purified by flash
column chromatography to obtain N42-(4-bromo-3, ophenyflethy1]-2,2,2-trifluoroacetainide (5.17 g).
[Reference Example 56] Synthesis of 2,2,2-trifluoro-N-[2-(3-nitro-4-phenylphenyflethyl]acetamide
InaccordancewithReferenceExample10,from
N-[2-(4-bromo-3-nitrophenyflethy1]-2,2,2-trifluoroacetamide (5.17 g, 15.1 mmol)
obtainedinReferenceExample55,therewasobtained
2,2,2-trifluoro-N-[2-(3-nitro-4-phenylphenyflethyl]acetamide (3.34 g). 



LC/MS: M+1 = 339.2 [Reference Example 57] Synthesisof (4- l[2-(3-n
ro-4-phenylphenyflethyl]carbamoyl phenyOmethyl  acetate         2,2,2-Trifluoro-N-[2-(3-n
tro-4-phenylphenyflethy1]-acetamide (338.3 mg, 1.0 mmol) obtained in Reference Example 56 was
dissolved in methanol (1mL) and tetrahydrofuran (10 mL), an aqueous solution of sodium hydroxide (5
M, 0.5 mL) was added, and the mixture was stirred at room temperature for 5 hours. The reaction
solution was extracted with ethyl acetate and the organic layer was washed with a saturated aqueous
solution of sodium chloride, dried over anhydrous sodium sulfate, and concentrated under reduced
pressure.         The residue was dissolved in N,N-dimethylformamide (10 mL) and thereto were added
N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide hydrochloride (1.5 mmol), N-hydroxybenzotr azole
(1.5 mmol), tr ethylamme (3.0 mmol), and 4-Racetyloxy)methyl; benzoic acid (1.1 mmol). The mixture
was stirred at room temperature for 16 hours. The reaction solution was extracted with ethyl acetate
and the organic layer was washed with a saturated aqueous solution of sodium chloride, dried over
anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue was purified by
flash column chromatography to obtain (4- [[2-(3-n tro-4-phenylphenyl)ethyl]carbamoyllphenyl)methyl
acetate (379.7 mg). [Reference Example 58] Synthesisof [4-(
[243(11(1-methylpiperidin-4-yeoxy]carbonyll amino)-4-phenylphenyl] ethyl} c arbamoyl)phenyl]methyl
acetate         In accordance with Reference Examples 11 and 12, from (4-
[[2-(3-nitro-4-phenylphenypethyl]carbamoyllphenyOmethyl acetate (379.7 mg,  0.91 mmol) obtained in
Reference Example 57, there was obtained [4-( {2-[3( {[(1 - methylp per ilin-4-yl)oxy] carbonyl}
amino)-4-phenylphenyl] ethyl] c arbarnoyl)phenyllmethyl acetate (209.0 mg). [Example 80] Synthesisof



4-( { [5- (2- {[4-( [(2R)- 2-hydro xy-2- (8-hydro xy-2-oxo-1,2-d hydro qu ino lin-5- yl)et hyl] amino
Imethyl)phenyl] formamidelethyl)-2-phenylp henyl] carb amo yllo xy)- 1,1 -dimethylpiperidin-l-ium
trifluoroacetate         [4-( {2-[3( [(1- methylp iperidin-4-yeoxy] carbonyl), amino)-4-phenylphenyl
]ethylIcarbamoyl)phenylimethyl acetate (53.0 mg, 0.10 mmol) obtained in Reference Example 58 was
dissolved in methanol (1 mL) and tetrahydrofuran (10 mL), an aqueous solut on of sodium hydroxide
(5 1\4, 0.1 mL) 'was added, and the mixture was stirred at room temperature for i hour. The reaction
solution was extracted with ethyl acetate and the organic layer was washed with a saturated aqueous
solution of sodium chloride dried over anhydrous sodium sulfate, and concentrated under reduced
pressure.         The residue was dissolved in acetonitrile (10 mL), methyl iodide (1 mL) was added
thereto, and, after stirring at room temperature for 1 hour, the reaction solution was concentrated
under reduced pressure.         The residue was dissolved in dichloromethane (10 mL) and methanol (1
mL), manganese dioxide (200 mg) was added thereto, and the mixture was stirred at room
temperature for 16 hours. The reaction solution was filtered through cel te and the filtrate was
concentrated under reduced pressure. The residue was suspended in dimethylsulfoxide (5 mL),
thereto was  added 54(2R)-2- amino -1-hydroxyethyl)-8-hydroxy-IH-quinolin-2-one acetate (140.1 mg,
0.5 mmol) and the mixture was stirred at 70C for 1 hour. To the reaction solution, sodium
triacetoxyborohydride (424.0 mg, 2 mmol) was added, and the mixture was stirred at 70C for 1 hour.
The reaction solution was, after addition of purified water (0.5 mL), purified by HPLC fractionation to
obtain 4-({[5-(2- {[4-( {[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-d hydroquino lin-5- yeet hyl] amino
1methyl)phenyl] formamidelethyl)-2-phenylphenyl] carbamoyl oxy)-1,1 -dimethylpiperidin-l-ium
trifluoroacetate (6.22 mg). LC/MS: [M]+ = 704.3 [Reference Example 59] Synthesis of
(3-nitro-4-phenylphenyOmethanamme        4-(Bromoethyl)-2-nitre-l-phenylbenzene (584.3 mg, 2.0
namol) and potassium phthalimide (555.0 mg, 3.0 mmol) were dissolved in N,N-dimethylformamide (8
mL) and the mixture was stirred at 110C for 3 hours. The reaction mixture was extracted with ethyl
acetate and the organic layer was washed with a saturated aqueous solution of sodium chloride, dried
over anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue was
purified by flash column chromatography to obtain
24(3-nitro-4-phenylphenyemethyl]-2,3-dihydro-1H-iso indole-1,3-dione (600.8 mg). Theobtained
2-[(3-nitro-4-phenylphenyl)methyl]-2,3-dihydro-1H-iso indole-1,3-dionewas dissolved in ethanol (30
mL), an aqueous solution of hydrazine monohydrate (2 mL) was added thereto, and the mixture was
stirred at 70C for 1 hour. The 



reaction solution was filtered, to the filtrate was added 0.6 M hydrochloric acid and ethyl acetate, and
the mixture was stirred vigorously. The aqueous layer was separated and, after being neutralized with
a 5M aqueous solution of sodium hydroxide, extracted with ethyl acetate. The organic layer was
washed with a saturated aqueous solution of sodium chloride, dried over anhydrous sodium
sulfate,andconcentratedunderreducedpressuretoobtain (3-nitro-4-phenylphenyl)methanamine as a
crude material (305.5 mg) [Reference Example 60] Synthesisof2-[4-(hydroxymethyl)phenoxy]-N-
[(3-nitro-4-phenylphenyl)methyl]acetamide        (3-N tro-4-phenylphenyl)methanamine (152.9 mg, 0.67
mmol) obtained in Reference Example 59 was dissolved in N,N-dimethylformamide (5 mL),
bromoacetic acid anhydride (346.5 mg, 1.5 mmol) was added thereto, and the mixture was stirred at
oom temperature for 1 hour. To the reaction solution was added water to stop the reaction and the
solution was extracted with ethyl acetate. The organic layer was washed with a saturated aqueous
solution of sodium bicarbonate and a saturated aqueous solution of sodium chloride, dried over
anhydrous magnesium sulfate, and concentrated under reduced pressure. The residue was dissolved
in N,N-dimethylformamide (5 mL) and thereto were added potassium carbonate (207.0 mg, 1.5 mmol)
and 4-(hydroxymethyl)phenol (161.2 mg, 1.3 mmol). After stirring at 80C for 1 hour, the reaction
solution was extracted with ethyl acetate. The organic layer was washed with a saturated aqueous
solution of sodium chloride, dried over anhydrous magnesium sulfate, and concentrated under
reduced pressure. The residue was purified by flash column 231  chromatographytoobtain2- [4-
(hydroxymethyl)pheno xy] -N- [(3 -nitro-4-phenylphenyl)methyl] ac etamide (212. 8 mg). [Reference
Example 61] Synthesisof1-m ethyl]) e din-4-y] N-(5- {[(2-(4-
[(tert-butyldimethylsilyl)oxy]methyllphenoxy)acetamide)methyl]-2 -phenylphenyl carbamate         In
accordance with Reference Examples 53, 11, and 12, from 214-(hydroxymethyl)phenoxyLN-[(3-n
tro-4-phenylphenyl)methyl]acetamide (212.8 ma; 0.54 mmo 1) obtained in Reference Example 60,
there was obtained 1 - methylp iperid in-4-y1 



N-(5- 1[(2-(4- 1[(tert-butyldimethyls lyfloxy] methyl} phenoxy)acetamide)methy1]-2 -phenylphenyl ]
carbamate (254.4 mg). [Example 81] Synthesisof 4- ( f[5-( f 2-[4-( f
[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-d ihydroquino lin-5-yeet hyl] amino f
methyl)phenoxy]acetamidelmethyl)-2-phenylphenyl]carbamo ylf o x y-)- 1,1 -d imethylp ip erid in-l-ium
trifluo ro acetate         In accordance with Example 1, from 1-methylpiperidin-4-y1 N-(5- f [(2-(4- {
[(tert-butyldimethylsilyeoxy] methyl} phenoxy)acetamide)methy1]-2 -phenylphenyl]carbamate (123.6
mg, 0.20 mmo 1) obtained in Reference Example 61, there was obtained 4-( f[5-(
{2144{[(2R)-2-hydroxy-2-(8-hydroxy-2-oxo-1,2-d ihydroquino in- 5 -yl)et hyl] am no } methyl)pheno xy]
acetamidelmethyl)-2-phenylp henyl] carbamo yl o x y)- 1 ,1 -d imethylpiperidin-l-ium trifluoro acetate
(13.5 mg).  LC/MS: [M] = 720.3  [Example 82] Competition Binding Assays to Human M3 Muscarinic
Receptor         Membrane fractions of human M3 muscarinic receptor were purchased from
PerkinElmer, Inc. and stored at -80C until use. Phosphate buffered saline (PBS(-), Invitrogen, Co.) was
used as assay buffer. The membrane fractions of human M3 muscarinic receptor (10-15 lig of
membrane protein) and 1nM L[N-methy1-3H] scopolamine methyl chloride ([31-1]-NMS) (NET636,
2.59 TBq/mmol, PerkinElmer, Inc.) were added to a final volume of 100 fiL and incubated for 2 hours
at room temperature (total binding). Different concentrations of test compounds (in the range of 10 pM
- 1 nM) were added to test the competitive inhibition of the test compounds. The amount of nonspecific
binding was determined in the presence of 5 RM atoropine. After the incubation was completed, the
reaction was terminated by rapid filtration of the reaction liquid over GE/B glass fiber filter plates
(PerkinElmer, Inc.) pre-immersed in 0.2% polyethyleneimine. The filter plates were washed three times
with a washing solution (50 mM Tris hydrochloric acid pH 7.4, 0.9% sodium chloride) to remove
unbound radioactivity. The plates were then dried and 40 [IL Microscint-20 liquid TopCount microplate
scintillation cocktail (Perk nElmer Inc.) was added and plates were counted in a Packard TopCount
liquid scintillation counter (PerkinElmer, Inc.). The percentage of the binding inhibition by the test
compound was calculated according to the following formula. (%) Percentage of binding inhibition =
[(Radioactivity of test compound-added sample - Amount of nonspecific binding) / (Amount of total
binding - Amount of nonspecific binding)] x 100          The 50% inhibitory concentrations (IC50 values)
of test compounds were analyzed by a nonlinear regression analysis for one-site competitive binding
using the GraphPad Prism Software package (GraphPad Software, Inc.) for the percentage of the
binding inhibition at different concentrations of the test compounds.         Exemplified compounds of
the present invention tested in this assay were found to have IC50 values of less than about 10 nM for
the human M3 muscarinic receptor. For example, the compounds of Examples 1, 48 and Example 51
were found to have IC50 values of less than 10 nM. 



[Example 83] Evaluation of Inhibitory Effect on Methacholme- lduced Calcium Influx Using I' LA U 1\
Musearinic receptor subtypes (MI, M3 and M5 receptors), which couple to Gq proteins, activate the
phospholipase C (PLC) pathway upon agonist binding to the receptor. As a result, the activated PLC
hydrolyzes phosphatidyi inositol diphosphate (P1P2) to diacyl glycerol (DAG) and
phosphatidy1-1,4,5-triphosphate (IP3), which in turn generates calcium release from intracellular
stores, i.e., endoplasmic and sarcoplasm c reticula. By utilizing FLIPR (Molecular Devices, Inc.) assay
in which a calcium sensitive dye (Component A) is used that fluoresces when free calcium binds, the
increase in intracellular calcium is measured on the basis of the change in the fluorescence intensity.
Methacholine was added to CHO-Kl cells stably expressing the human M3 muscarinic receptor to
induce calcium influx and evaluate the inhibitory effect of test compounds. In the experiment, a FLIPR
Calcium assay kit (Molecular  Devices, Inc.) was used.         CHO-Kl cells stably expressing the human
M3 muscarinic receptor suspended in Ham's F-12 media (Invitrogen, Co.) containing 10% fetal bovine
serum (FBS) were seeded into 96-well FLIPR plates at a volume of 100 nLiwell. Next day, 60 ni./well
of Non-wash-dye solution (Hank's buffered salt solution, HBSS, containing 20 mM HEPES and 6.5 mM
probenecid) was added to the cells, which were then incubated for an hour at 37C in the presence of
5% carbon dioxide. 20 IA of 10 concentrations of test compound solutions (HBSS containing 1%
DMSO, 20mM HEPES, 2.5 mM probenecid and 0.05% bovine serum albumin, BSA) prepared at
concentrations in a range of 0.01-1000 nM with 2-fold serial dilution) were added, followed by
incubation for 180 seconds. Then, 20 1.iL of 30 nM methacholine solution (HBSS containing 20mM
HEPES, 2.5 mM probenecid and 0.05% bovine serum albumin, BSA) was added, and fluorescence
intensity was traced by the intracellular calcium influx measuring device FLIPP_ 96 (Molecular
Devices, Inc.) for 170 seconds. The difference between the lowest and the highest values of the
fluorescence intensity (F1) over the period of the measurement was used as a measured value. The
percentages of inhibition by the test compounds were calculated according to the following formula
from the measured value of the methachol n-added and test compound non-added sample
(Flpositive), the measured value of the methacholin non-added and test compound non-added sample
(FInegative), and the measured value of the methacho lin-added and test compound-added sample
(Flies. (%) Percentage of inhibition by test compound = [(1 - (FItest - FInegative)/(Flpositive -
FInegative)] x 100 236          The 50% inhibitory concentrations (IC50 values) of test compounds were
analyzed by a four-parameter logistic model using XLfit4 (IDBS, Ltd.) for the percentage of the
inhibition by different concentrations of test compounds.        A part of the 1F50 values of the
exemplified compounds of the present invention tested in this assay are shown in Activity Table A.
[Table 1] Activity Table A 



Example IC50(nM) 1 6.4 2 19.3 3 16.2 4 4.9 5 19.2 6 9.0 7 



14.5 8 13.5 9 10.1 10 10.5 11 9.7 12 26.4 17 11.4 18 8.9 



19 8.7  20 16.8 21 16.8 22 15.8 23 34.3 24 11.7 25 19.0 



26 23.2 27 16 28 10.0 29 13.6 30 12.9 31 15.7 32 16.1 33 



22.1 34 22.0 36 27.1 37 18.2 38 15.6 39 16.0 41 12.9 42 12.3 



43 8.5 44 13.9  45 26.5 46 16.4 47 16.5 48 21.7 49 13.9 



50 27.6 51 13.2 52 32.8 53 53.7 54 20.9 55 51.8 56 64.1  



46.4 61 37.8 62 51.3 63 41.7 69 44.7 70 60.3 71 38.9 72 49.0 



73 27.5 76  77 36.3  7874.1 8029.9 8125.1     240 



[Example 84] Evaluation by Whole-cell cAMP Flashplate Assay using CHO-Kl Cells Stably Expressing
Human 132 Adrenergic Receptor         The 132 adrenergic receptor, which couples to Gs proteins,
activates adenylate cyclase upon agon st binding to the receptor. As a result, cAMP is produced in
cells. The activation ability of the [32 adrenergic receptor can be measured by measuring the amount
of the cAMP with cAMP-Screen System (Applied B systems).         CHO-K1 cells expressing the
human 132 adrenergic receptor suspended in Ham's F-12 media containing 10% F13S were seeded
into 96-well plates at a volume of 100 pi/well. Next day, they were washed with 200 pl PBS(-), to which
80 'IL of 0.5 mM IBMX solution (Ham's F-12 media containing 0.05% BSA) was then added, followed
by incubation for 20 minutes at 37C in the presence of 5% carbon dioxide. 20 ktL of 9 concentrations
of test compound solutions (0.5 triM 1BMX solution containing 1% DIvISO) prepared at concentrations
in a range of 0.01-1000 nM with 2-fold serial dilution) were added, followed by incubation for 20
minutes at 37C in the presence of 5% carbon dioxide. Then, 100 iaL of Assay/Lysis Buffer (a reagent
that comes with cAMP Screen System) was added. The cells were lysed by pipetting, further
incubated for 30 minutes at 37C, and then frozen at -80C. After several days, samples, thawed at
room temperature, were treated according to the protocol of cAMP Screen System, and then
chemiluminescence was measured by EnVision (PerkinElmer, Inc.). The amount of cAMP was
calculated from the standard curve for the standard attached to cAMP Screen System. 241           The
concentrations of a test compound at which 50% of its maximal effect is reached (EC50 values) were
analyzed by a four-parameter logistic model using XLfit4 (IDBS, Ltd.) for the amounts of cAMP
production at different concentrations of the test compounds.         A part of the EC50 values of the
exemplified compounds of the present invention tested in this assay are shown in Activity fable B.
[Table 2] Activity Table B Example EC50(nM) 1 1.3 



2 1.1 3 9.7 4 4.1 5 8.2 6 1.7 7 5.1 8 5.1 u 



1 9 10 3.9 11 3.7 12 4.6 17 5.9 18 0.6  19 1.2 20 



2.6 21 3.8 22 2.2 23 2.6 24 6.6 25 0.4 26 0.9 27 1.5 



28 0.7 29 4.8 30 0.5 31 25.1 32 8.4 33 4.6 34 1 2 35 



2.7 36 4.3 37 4.0 38 10.6 39 4.0 40 3.4 41 6.2  42 



0.8 43 3 44 1.7 45 4.1 46 1.4 Al I 1.9 48 0.4 49 



9.3 50 1.7 ai 0.3 52 0.4 53 0.6 54 0.9 55 0.2 56 0.9 



57 2.7 58 0.6 59 0.2 60 1.2 61 8.7 62 1.5 63 5.6 64 



38  65 14.5 66 12.6 67 0.4 69 16 70 0.2 71 0.2 72 



0.3 73 10 74 4.5 75 0.5 76 14.1 77 1.5 78 1.3 79 5.8 



80 2.4 81 8.7  [Example 85] Evaluation of Duration of Action in Isolated Trachea of Guinea Pigs
In this test, isolated guinea pig trachea, cut into rings, is fixed by application of constant tension in a
water bath and a contractile response is induced by acetylcholine, histamine, electrical stimulation, or
the like. Changes in tension are output to a portable recorder for recording, via a multi-purpose
preamplifier (Nihon Kohden Corporation) and a carrier amplifier (Nihon Kohden Corporation). The
intensity of the dilating action of test compounds on trachea can be evaluated by examining the
suppressive action on the contractile response.         Hartley male guinea pigs (Nippon SLC, Inc.)
weighing about 400-500 g were used. The animals were anesthetized with an intraperitoneal
administration of 33% urethane/0.8% a-chloralose at a dose of mL/kg Then, an incision was made in
their necks and they were killed with removal of the blood. After that, trachea was isolated with
ablation of connective tissues and the like. The trachea was cut at two tracheal cartilages to provide
bronchus ring samples in Magnus reaction liquid, i.e., Krebs-Henseleit solution (119 mM sodium
chloride/25 mM sodium bicarbonate/10 mM glucose/4.7 mM potassium chloride/1.2 mM
monopotassium phosphate/2.5 mM calcium chloride) containing 2.8 WM indomethacm, gassed with
95% oxygen/5% carbon dioxide. The samples were fixed by application of a tension of 1 g in a
Magnus bath (UTTER 5mL chamber, Twashiya Kishimoto Medical instruments) filled with Magnus
reaction liquid heated to 37C and gassed with 95% oxygen/5% carbon dioxide. They were stabilized
by incubation for 60 minutes and were then washed with Magnus reaction liquid three to four times.
After filling the Magnus bath with 4410 p..L of Magnus reaction liquid, 90 RL of 15 pM carbamoyl
chloride solution was added and the contractile response was recorded for 15 minutes. After
completion of the response, they were washed with Magnus reaction liquid twice. They were used in
the experiment after the return of the contractile response to baseline was confirmed. A Magnus bath
was filled with 4410 pL of Magnus reaction liquid, to 246 which 90 piL of 150 .i1N/I acetylcholine
solution or of 150 pM histamine solution was then added, followed by recording of bronchoconstrictor
response for 15 minutes. After completion of the response, they were washed with Magnus reaction
liquid twice, and then replaced in Magnus reaction liquid again, left until return to baseline. The
Magnus bath was replaced with 4 5 mL of test compound solution prepared at 0.01-1000 riM, followed
by incubation for 3 hours. In the presence of test compounds, 90 pL of 150 pM acetylcholine solution
or of 150 1.11\4 histamine solution was added to 4410 pt of Magnus reaction liquid, and
bronchoconstrictor response was recorded for 15 minutes (0 hours). After the completion of the
response, they were washed with Magnus reaction liquid twice, and the Magnus bath was filled with
Magnus reaction liquid again. The contractile response due to stimulation and the washing operation
were repeated every hour for 5 hours after removal of the test compounds. The percentages of the
bronchoconstriction inhibition by the test compounds at each concentration and at each time were
calculated as mentioned above. The 50% inhibitory concentrations (IC50 values) of the test
compounds at each time were analyzed by a sigmoidal logistic model using XLfit4 (IDBS, Ltd.) for the
percentages of the inhibition at different concentrations of the test compounds. Furthermore, the
duration of action of the test compounds was evaluated by comparing the difference between the 1050
values immediately after (0 hours) and 5 hours after the removal of the test compounds. Exemplified
compounds of the present invention tested in this assay were found to retain strong suppressive action
even 5 hours after the removal of the compounds, on the bronchoconstrictor response due to
acetylcholine stimulation and on the bronchoconstrictor response due to 247 



histamine stimulation. For example, the compounds of Examples 2, 6, 12, 18, 19, 23, 25, 32, 33, 34,
48, 51, 77, and 78 were found to have an IC50 value after 5 hours which is one-fiftieth or less of the
IC50 value after 0 hours. [Example 86] Effects on Acetylcholine- or Histamine-induced
Bronchoconstriction in Guinea Pigs         These in vivo assays are used to evaluate the bronchoprotect
ve effects based on the M3 muscarinic receptor antagonist activity and the 32 adrenergic receptor
agonist activity of test compounds. Hartley male guinea pigs (Nippon SLC, Inc.) weighing about
400-500 g were used. The animals were anesthetized by inhalation of Fluothane (Takeda
Pharmaceutical Company Limited) in a plastic box. The test compounds were dissolved in
physiological saline containing DMSO, and administered through the nasal cavity into the trachea at a
dose of 0.04-25 kg/kg and at a volume of 0.4 mL/kg. For control animals, solvent without a test
compound was administered, In general, animals awake several minutes after completion of the
administration. The animals were anesthetized with an intraperitoneal administration of 33%
urethane/0.8A a-chloralose at a dose of 3mL/kg. In order to intravenously administer acetylcholine or
histamine, a catheter was inserted into the carotid artery. In order to measure artificial respiration and
airway ventilation pressure, a cannula was inserted into the trachea. Artificial respiration was applied
to the animals at a volume of 10 mL/kg and at a frequency of 60/minute, using a ventilator (Harvard
Apparatus). The airway ventilation pressure was measured by the Konzett-Roessler method using a
general respiratory function analysis system (M.I.P.S). Prior to administration of  acetylcholine or
histamine, the airway ventilation pressure was measured and baseline values were recorded. Then,
physiological saline was administered through the carotid artery catheter at a volume of 0 4 mL/kg,
and the airway ventilation pressure was measured. Bronchoconstrictor response was induced by
administering acetylcholine (40 mg/kg, 0.4 mL/kg) or histamine (15 jig/kg, 0.4 ml,/kg) through the
carotid artery catheter one hour after the administration of the test compounds, and the airway
ventilation pressure at the maximum contractile response was recorded. In addition, in order to
evaluate duration of action of the test compounds, the above-mentioned dose of acetylcholine or
histamine was administered, I hour, 6 hours, 12 hours, 18 hours, and 24 hours after the administration
of test compounds, and the airway ventilation pressure was measured in the same way The
percentage of suppression by the test compounds with respect to the airway contractile response was
calculated according to the following formula. (%) Percentage of the airway constriction suppression =
(Airway ventilation pressure of test compound-dosed and acetylcholine- or histamine-dosed animals -
Baseline value) / (Airway ventilation pressure of acetylcholine- or histamine-dosed animals - Baseline
value) x 100         The 50% inhibitory doses (ID50 values) of the test compounds were analyzed by a
sigmoidal logistic model using XLfit4 (IDBS, Ltd.) for the percentage of the bronchoconstriction
suppression at different doses of the test compounds.         Exemplified compounds of the present
invention tested in this assay were found to have ID50 values of less than about 5mg/kg with respect
to  bronchoconstrictor response due to acetylcholine stimulation and with respect to bronchoconstrictor
response due to histamine stimulation. For example, the compounds of Examples I, 48 and Example
51 were found to have an 1D50 value of less than lug/kg with respect to bronchoconstrictor response
due to acetylcholine and histamine stimulation one hour after administration of the compounds.
Further, for the percentage of bronchoconstriction suppression with respect to the acetylcholine
stimulation 24 hours after 25 kg/kg of the compounds were administered, it was 50% or greater, for
example, for the compounds of Examples 1, 2, 6, 12, 18, 19, 20, 25, 34, 36, 46, 48, 51, 55, 57, 70, 71,
and 77.         Furthermore, for the percentage of bronchoconstriction suppression with respect to the
histamine stimulation 6 hours after 25 pg/kg of compounds were administered, it was 30% or greater,
for example, for the compounds of Examples 1, 18, 19, 20, 23, 25, 33, 34, 35, 36, 37, 40, 41, 42, 46,
48, 51, 55, 56, and 71.  



[Name of Document] CLAIMS [Claim I] A quaternary ammonium salt compound represented by
general formula kl) [Chemical Formula 1]   ( I )  wherein RI represents a hydrogen atom or an
unsubstituted C1_8 alkyl group;         R2 represents a single bond, unsubstituted C1_8 alkylene or CI
_8 alkylene substituted on carbon atoms by 1 to 2 oxygen atoms, unsubstituted C24 alkenylene, or
unsubstituted -0-CIA alkylene;         X represents a single bond, -0-, -CONR3-, -NR3C0-, or
-NR3C0-0-12-0-; where R3 represents a hydrogen atom or an unsubstituted C,8 alkyl group;         A'
represents a single bond, unsubstituted C6_10 arylene or C6_10 arylene substituted with 1 to 4
substituents selected from the group consisting of halogen atom, hydroxyl group, cyano group, nitro
group, carboxyl group, trifluoromethyl group, unsubstituted C1,6 alkyl group, unsubst tuted C3.8
cycloalkyl group, unsubstituted C1_6 alkoxy group, unsubstituted C3_8 cycloalkyloxy group, mercapto
251 



group, unsubstituted C1_6 alkylthio group, unsubstituted C3_8 cycloalkylthio group, amino group,
unsubst tuted mono(C _6 alkyl)amino group and unsubstituted di(C, _6 alkyl)amino group,
unsubstituted 5- to 10-membered heteroarylene or 5- to 10-membered heteroarylenc substituted with 1
to 4 substituents selected from the group consisting of halogen atom, hydroxyl group, cyano group,
nitro group, carboxyl group, trifluoromethyl group, unsubstituted C1_6 alkyl group, u n subst it uted
C3_8 cycloalkyl group, unsubstituted C1-6 alkoxy group, unsubstituted C3_8 cycloalkyloxy group,
mercapto group, unsubstituted C1_6 alkylthio group, unsubstituted C3_8 cycloalkylthio group, amino
group, unsubstituted mono(Cli6 alkyl)amino group and unsubst tuted di(C1,6 alkyflamino group,
unsubstituted C14 alkylene-substituted or unsubstituted C6_10 arylene where the subst tue-nts of
C6_10 arylene are 1 to 3 substituents selected from the group consisting of halogen atom, hydroxyl
group, cyano group, nitro group, carboxyl group, trifluoromethyl group, unsubstituted Cji6 alkyl group,
unsubstituted C3_8 cycloalkyl group, unsubstituted C16 alkoxy group, unsubstituted C3 8
cycloalkyloxy group, mercapto group, unsubstituted C1_6 alkylthio group, unsubstituted C3_8
cycloalkylthio group, amino group, unsubstituted mono(Clio alkyl)amino group and unsubstituted di(C,
_6 alkyl)amino group, unsubstituted C1-1 alkylene-substituted or unsubstituted 5- to 10-membered
heteroarylene where the suhstituents of 5- to 10-membered heteroarylene are 1 to 3 substituents
selected from the group consisting of halogen atom, hydroxyl group, cyano group, nitro group,
carboxyl group, tr fluoromethyl group, unsubstituted C1_6 alkyl group, unsubstituted C3_8 cycloalkyl
group, unsubstituted C1_6 alkoxy group, unsubstituted C3_8 cycloalkyloxy group, mereapto group,
unsubstituted C1_6  alkylthio group, unsubstituted C3_8 cycloalkylthio group, amino group,
unsubstituted mono(Ci _6 alkyl)amino group and unsubstituted di(Ci _6 alkyeamino group, or unsubst
tuted C3_8 cycloalkylene or C3_8 cycloalkylcne substituted with 1 to 3 substituents selected from the
group consisting of halogen and unsubstituted C16 alkyl group; R4 represents unsubstituted C1_10
alkylene;        R8 and R9 each independently represent a halogen atom, a cyano group, an
unsubstituted C1_6 alkyl group, a nitro group, -NR19R11 where R19 and R11 each independently
represent a hydrogen atom or an unsubstituted C1_6 alkyl group, an unsubstituted C1_6 alkoxy group,
a carboxyl group, an unsubstituted C I -6 alkoxycarbonyl group, a hydroxyl group, a trifluoromethyl
group, a mercapto group, or an unsubstituted C1_6 alkylthio group; a and b each independently
represent an ntege0 to 3; Y represents a group represented by formula (II): OH        Q represents
formula (III): [Chemical Formula 3]  (III) wherein         R6 and R7 each independently represent an
unsubstituted C1_8 alkyl group or a CI alkyl group substituted with I to 4 substituents selected from the
group consisting of halogen atom, hydroxyl group and unsubst tuted C1_6 alkoxy group, or an
unsubstituted C8_10 phenoxyalkyl group or a Cs_io phenoxyalkyl group substituted with 1 to 4
substituents selected from the group consisting of halogen atom, hydroxyl group, unsubst]Iuled C1_6
alkyl group and unsubstiiuted C1_6 alk()xy group;         R5 represents an unsubstituted C1-6 alkyl
group or a CI 6 alkyl group substituted with 1 to 4 substithents selected from the group consisting of
halogen atom, hydroxyl group and unsubstituted C1_6 alkoxy group; or 



any two of R5, R6 and R7 may be bound to form aring; n represents an integer of 0 to 2; and m
represents an integer of 0 to 3; lAr represents a negative ion; or a pharmaceutically acceptable salt
thereof [Claim 2] The quaternary ammonium salt compound or pharmaceutically acceptable 254  salt
thereof according to Claim 1, wherein R2, X, and Al arc any of the following (i) to (iv):         (i) R2
represents a single bond, C1.4 alkylene substituted on a carbon atom by an oxygen atom,
unsubstituted C1A alkylene, or unsubstituted -0-C1.4 alkylene; X represents -0-; Al represents a single
bond or unsubstituted phenylene,         (ii) R2 represents unsubstituted CIA alkylene, unsubstituted
C24 alkenylene, or unsubstitutedalkylene; X represents -CONR3-; Al represents a single bond,
unsubstituted phenylene, unsubstituted C1_4 alkylene-unsubstituted phenylene, or unsubstituted
C6_8 cycloalkylene,         (iii) R2 represents unsubstituted C14 alkylene; X represents -NR3C0- or
-NR3CO-C112-0-; Al represents unsubstituted phenylene, and         (iv) R2, X, and Al represent a
single bond. 



[Claim 3]         The quaternary ammonium salt compound or pharmaceutically acceptable salt thereof
according to Claim 1, wherein R2, X, Al, and R4 are any of the following (v) to (xviii):         (v) R2
represents a single bond; X represents -0-; Al represents a single bond; R4 represents unsubst tuted
C1.10 alkylene,         (vi) R2 represents unsubstituted C14 alkylene or C1_8 alkylene substituted on a
carbon atom by an oxygen atom; X represents -0-; Al represents a single bond; R4 represents
unsubstituted C1_10 alkylene,         (vii) R2 represents unsubstituted Cl_g alkylene; X represents -0-;
represents unsubstituted phenylene-; R`4 represents unsubstituted C14 alkylene,         (viii) R2
represents -0-unsubstituted Ci4 alkylene; X represents -0-; Al 255  represents unsubstituted
phenylene; R4 represents unsubstituted CIA alkylene,         (ix) R2 represents unsubstituted C14
alkylene; X represents -CONR3-; Al represents a single bond; R4 represents unsubstituted C1-8
alkylene,           (x) R2 represents unsubstituted C14 alkylene; x represents -CONR3-: AI represents
unsubstituted C14 alkyiene-unsubstituted phenylene; R4 represents nnsubstituted C14 alkylene,
(xi) R2 represents unsubstituted CIA alkylene; X represents -CONR--; A represents unsubstituted C68
eyeloalkylene; R4 represents unsubstituted C14 alkylene,           (xii) R2 represents unsubstituted CIA
alkylene; X represents -CONR3- Al represents unsubstituted phenylene; R4 represents unsubstituted
C14 alkylene,         (xiii) R2 represents unsubstituted -0-C14 alkylene; X represents -CONR3-; A'
represents unsubstituted pnenylene; R4 represents unsubstituted CIA alkylene,         (xiv) R2
represents unsubstituted C24 alkenylene; X represents -CONR3-; Al represents unsubstituted
phenytene; R4 represents unsubstituted C14 alkylene, 



(xv) R2 represents unsubstituted C24 aikenylene; X represents -CONR3-; Al represents unsubstituted
CIA alkylene-unsubstituted phenylene; R4 represents unsubstituted C,4 alkylene,           (xvi) R2
represents unsubstituted CIA alkylene; X represents -NR3C0-; Al represents unsubstituted phenylene;
R4 represents unsubstituted Q alkylene,           (xvii) R2 represents unsubstituted C14 alkylene; X
represents -NR3CO-CH2-0-; Al represents unsubstituted phenylene; R4 represents unsubstituted CI
_4 alkylene, and           (xviii) R2 represents a single bond; X represents a single bond; Al  represents
a single bond; R4 represents unsubstituted C1_8 alkylene. [Claim 4]         The quaternary ammonium
salt compound or pharmaceutically acceptable salt thereof according to Claim 1, wherein         R2 is
unsubstituted CI alkylene or C1.6 alkylene substituted on a carbon atom by an oxygen atom, or
unsubstituted -0-C14 alkylene; X is -CONR3- or -NR3CO-CH2-0-;         Al is unsubstituted C6_10
arylene or 5- to 10-membered heteroarylene, or C6-10 arylene or 5- to 10-membered heteroarylene
substituted with 1 to 3 substituents selected from the group consisting of halogen atom, hydroxyl
group, unsubstituted CI A alkyl group, unsubstituted C1.4 a lkoxy group and trifluoromethyl group; and
R4 is unsubstituted C1.6 alky-lene. [Claim 5]         The quaternary ammonium salt compound or
pharmaceutically acceptable salt thereof according to Claim 1, wherein R2 is unsubstituted C1_6
alkylene; 



X is -CONR3-;         A1 is unsubstituted phenylene or naphthylene, or phenylene or naphthylene
substituted with 1 to 4 substituents selected from the group consisting of halogen atom, hydroxyl
group, unsubstituted C1.4 alkyl group, unsubstituted C14 alkoxy group and trihalomethyl group; and
R4 is unsubstituted C1.6 alkylene. [Claim 6]           The quaternary ammonium salt compound or
pharmaceutically acceptable salt thereof according to Claim 1, wherein R2 is unsubstituted Ci_6
alkylene; X is -CONH-;     A1 is unsubstituted phenylene or phenylene substituted with 1 to 2
substituents selected from the group consisting of halogen and methoxy group; and R4 is
unsubstituted C1_6 alkytene. [Claim 7]         The quaternary ammonium salt compound or
pharmaceutically acceptable salt thereof according to any one of Claims 1 to 6, wherein R1 represents
a hydrogen atom and a represents an integer of O. [Claim 8]         The quaternary ammonium salt
compound or pharmaceutically acceptable salt thereof according to Claim 7, wherein Q is a group
represented by [Chemical Formula 4]  



wherein R6 and R7 each independently represent a methyl group or a phenoxyethyl group, n
represents an integer of 1, and m represents an integer of 0.  [Claim 9]         The quaternary
ammonium salt compound or pharmaceutically acceptable salt thereof according to Claim 7, wherein
Q is a group represented by [Chemical Formula 5]    wherein le and R7 represent a methyl group.
[Claim 10]         The quaternary ammonium salt compound or pharmaceutically acceptable salt thereof
according to any one of Claims 1 to 9, wherein Y is 



[Chemical Formula 6].  [Claim 11]        A medicinal composition comprising acceptable salt thereof
according to any pharmaceutically acceptable carrier [Claim 12] a compound or a pharmaceutically
One of Claims 1 to 10 and a          A medicinal composition having 132 adrenergic receptor agonist
activity and muscarinic receptor antagonist activity, comprising a compound or a pharmaceutically
acceptable salt thereof according to any one of Claims 1 to 10 as an active ingredient. [Claim 13]
A preventive or therapeutic agent for a pulmonary disease comprising a compound or a
pharmaceutically acceptable salt thereof according to any one of Claims 1 to 10 as an active
ingredient. [Claim 14]         The preventive or therapeutic agent comprising a compound or a
pharmaceutically acceptable salt thereof as an active ingredient according to Claim 13, wherein the
pulmonary disease is chronic obstructive pulmonary disease or asthma. 














