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(57) Abstract

This inventtor relates to muscarinic receptor zntagonists compounds of formula (I) and to their pharmaceutically acceptable salts,
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individual isomers or {0 & racemtic or non~racemic mixtire; to pharmaceutical compositions containing them, and to methods for their use

as therapeutic agents.
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2-ARYLETHYL~(PIPERIDIN-4-YLMETHYL)AMINE DERIVATIVES AS MUSCARINIC RECEPTOR ANTAGONISTS
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The present invention relates to compounds of formuta

wherein

R4 ~ R8s
v e
N
R - R O

-

R is each independently hydrogen, alkyl, alkyloxy, halogen, halogenalkyl, or

amino;

R?is each independently:

(1)
(2)
(3)
(4)
(5)
(6)
{7

alkyl,

alkyloxy,

halogen,

halogenalkyl,

nitro,

heterocycelyl, optionally substituted with oxo,
-O(CH,).X wherein p is 0-6 and X is independently selected from
halogenalky! or aryl,

-NR'R?,

-NR°COR®,

-NR°CONR'R®,

-NR°CSR’,

-NRCSNR'R®,

-NR®SO.R®,

-NR®SO,NR'R?,

-SR’,

-SOR®,

-SOR,

-SONR'R% or

Pop/So 24.11.98
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R’ and R’ taken together with the ring to which they are attachad to form a 5- or 6-

membered monocyclic saturated or unsaturated ring, optionally containing 0, 1 or

PCT/EP99/01102

2 hetercatoms, independently setected from nitrogen, oxygen or sulfur;

R and R are each independently lower alkyl, alkenyl, or cycicalkyt;

R® is each independently:

(10

)

11)

(12)

(13)

(14)

(15)

(16}

(17)

(18)
wherein

nis 1-6;

hydrogen,

-COR®,

-COOR’,

-CONR'R?,
-CO(CH,),COR®,
-CO{CHZ).SO:R’,
-CO{CH,).CONR'RE,
-CO{CH,),SO:NR’R®,
-CO(CH,),NR*COR®,
-CO{CH2).NR®SO,R®,
-CO(CH,).NR’CONR'R®,

-CO(CH,).NR®SO,NR'RS;

-CSR°,

-CSNR'RE,

-SO.R®,

-SO.NR'R?,
-S0,(CHa)aNR®SO,R®, or
-SONR*(CH,).COOR’;

R® and R’ are each independently hydrogen or lower alkyt;

R®is each independently hydrogen, lower alkyl, cycloalkyl, aryl, or heteroaryl;

R® is each independentiy:

(1)
(2)
(3)
{4)

alkyl,
cycloalkyl,
arylalkyl,

aryl, unsubstituted or mono-, di-,

or tri-substituted aryl, the
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substituents being independently selected from lower alkyl,
alkyloxy, halogen, halogenalkyl, cyano, nitro, -CONR'R®, -COR’,
-COOR’, -NR'R®?, -NCOR?®, -SO,R®, -SO,NR'R®, or -O(CHa)pX,
wherein p is 0-6 and X 15 halogenalky! or aryl,

(5} heterocyclyl, optionally substituted by one or two substituents,
selected from lower alkyl, hydroxy, hydroxyalkyt, oxo, -COR’, or
-COOR’, or

{6) heteroaryi, optionally substituted by one or two substituents,
selected from lower alkyl, alkyloxy, halogen, halogenalkyl, cyano,
nitro, -CONR’R®, -COR’, -COOR’, -NR’R?, -NCOR?®, -SO:R°®,
-SONR'R®, or -O(CH;),X, wherein p is 0-6 and X is halogenalkyi or
aryl;

and to an individuzl isomer or to a racemic or non-racemic mixture of isomers, or

to a pharmaceutically acceptable salt thereof.

The compounds of the present invention are muscarinic receptor

antagonists.

Muscarinic receptor antagonists prevent the effects of acetyicholine by
biocking its binding to muscarini¢ cholinoceptors at neuroeffector sites on smooth
muscle, cardiac muscle, and gland cells; in peripheral ganglia; and in the central
nervous system, and predominantiy have been employed to inhibit effects of
parasympathetic nervous system activity. Thus, muscarinic recepior antagonists
have far reaching physiological effects, and drugs which selectively interact with
muscarinic receptors have an array of therapeutic applications. For exampie,
muscarinic receptor antagonists have been employed in the treatment of various
disorders in the gasirointestinal tract, genitourinary tract, respiratory tract,
cardiovascular system, central nervous system, and have been shown to be

useful in anesthesioiogy and ophthalmology.

Muscarinic receptor antagonists have been shown 1o be usetut in treating
various gastrointestinal disorders, including a wide va}iety of conditions that
involve increased spasticity or motility of the gastrointestinal tract, for example
diarrhea. These agents can reduce tone and motility if the conditions are due to

excessive smooth muscle contractions.
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Muscarinic receptor antagonists have been shown to be useful in treating
various genitourinary tract disorders. These agents have been shown to lower
intravesical pressure, increase bladd.er capacity, and reduce the frequency of
urinary bladder contractions by antagonizing the parasyrnpathic control of this

organ.

Muscarinic receptor antagonists have been shown to be useful in treating
various respiratory fract disorders, particularly including those conditions that
reduce secretion in both the upper and lower respiratory tracts and induce
bronchial dilation. These agents can have beneficial effects when obstruction of
the airway is associated with, for example, chronic bronchitis, chronic obstructive

pulmonary disease, bronchial asthma or emphysema.

Muscarinic receptor antagonists have been shown to be useful in treating
various cardiovascular disorders, for example, including those conditions where
excessive vagal tone causes sinus or noda! bradycardia.

TTTTTT—

Muscarini¢ receptor antagonists have been shown to be useful in treating
central nervous system disorders. These agents have been shown to be
efficacious in previous dystonias or Parkinsonian symptoms and have been highly

—— s —

effective in preventing motion sickness.

Muscarinic receptor antagonists have been shown to be useful in
anesthesiology, particularly by inhibiting excessive salivation and secretions of the
respiratory tract induced by administration of general anesthetic agents, and their
concomitant bronchodilator action. They have also been shown to be useful in
opthalmology to produce mydriasis and cycioplegia when applied iocally to the

eye.

These and other therapeutic uses are described in Goodman & Gillman'’s,
The Pharmacological Basis of Therapeutics, ninth edition, McGraw-Hill, New York,
1996; Chapter 7, pages 148-160.
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Certain piperidineamine compounds have been exemplified in the chemical
patent literature. For example, U.S. Patent Nos. 5,310,743; 5,541,195; and
5,646,144 (Schilling et al.) disclose 1-acyl-N-(2-chlorophenylethyl-4-
piperidineamine derivatives having substance P antagonistic properties. Other
piperidine derivatives are described in U.S. Patent No. 5,286,735 (Bonnaud and
Bigg) useful as serotoninergic receptor ligands and for the treatment of anxiety or
depression; U.S. Patent No. 5,089,507 (Vecchietti et al.) for the treatment of pain
or hyponatremic disease states; European Published Application No. EP 532 398
(assigned to Synthelabo) for treatment of psychoses, anxiety, hypertension and
migraine; and PCT Published Application No. WO 97/10212 (assigned to
Neurosearch A/S) for treatment of stroke, anoxia, ischemia, migraine, pyschosis,
epilepsy or other CME disorders.

Objects of the present invention are the compounds of formula i and
pharmaceutically acceptable salts thereof, racemic mixtures and their
corresponding enantiomers, the preparation of the above-mentioned compounds,
medicaments containing them and their manufacture as well as the use of the
above-mentioned compounds in the control or preventing of illnesses, especially
of illnesses and disorders of the kind referred to above, or in the manufacture of

corresponding medicaments.

Unless otherwise stated, the following terms used in the specification and

claims have the meanings given below:

“Alkyl” means a monovalent branched or unbranched saturated
hydrocarbon radical of one 1o twelve carbon atomns inclusive, such as methyl,
ethy!, propyl, 1-ethylpropyl, 2-propyl, butyl, tert-butyl, n-octyl, n-nonyi, and the like.

“Lower alkyl” means an alkyl radical of one to six carbon atoms inclusive.

“Alkyloxy” means the group -O-R wherein R is alky! as defined above.

“Cycloalkyl” means a monovalent saturated carbocyclic radical having from
three to fourteen carbon atoms inclusive, e.g., cyclopropylmethyl, cyclopropylethy!,
cyclobutyl, 3-ethylcyclobutyl, cyclopentyl, cyoiohexyf,‘cycfoheptyl, and the like.

“Alkeny!l” means a linear monovalent hydrocarbon radicai of two to six

carbon atoms inclusive or a branched monovalent hydrocarbon radical of three to
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six cahon atoms inclusive containing a double bond, such as ethenyl, aliyl, 1-
propamy!, 2-butenyl, and the like. '

“Halogen” means fluoro, chloro, bromo, or iodo.

“Halogenalkyl” means alkyi as defined above, substituted with one, two or
three halogen atoms as defined above in any position, such as 1,2-difiuoropropy!,
1,2-dichioropropy|, triflucromethyl, 2,2,2-trifluoroethyy, 2,2,2-1rich¥0r0t@ethyl, and
the like.

“Hydroxyalkyl” means alkyl substituted by 1, 2 or 3 hydroxy groups, such
as hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 1,3-dihydroxybutyl, and the like.

“Aryl" means a monocyclic aromatic ring or a 9 to 14 membered bicyclic or
tricydlic ring system in which at least one ring is aromatic in nature. Examples of
aryl radicals include, but are not mited to, phenyl, naphthyi, biphenyl,
diphenylmethyl, gH-fluorenyl, indanyl, and the like.

“Arylalkyl” means the radical R*R"- where R* is aryl as defined above, and
R® is alkyl as defined above, for example benzyl, phenylethyl, 3-phenylpropyl, and
the like.

“Heteroary!" means a monocyclic aromatic ring or a 9 to 14-membered
bicyclic ring system in which at least one ring is aromatic in nature, and includes
heterocycles having one, two or three heteroatoms within the ring, chosen from
nitrogen, oxygen, and sulfur. Examples of heteroary! radicals include, but are
not limited to, furyl, 3,3-dimethyi-2,3-dinydrobenzoturyl, benzofuryl, 2,3-
dihydrobenzofuryl, pyrany!, benzo[1 ,S]Mf_i,_g,&dihydrobenzoh JAldioxinyl,
indoiyl, 2,3-dihydroindotyt, pyridyl, pyrazoiyl, pyrazinyl, quinoiyi,
1,2,3.4-tetrahydroquinolyl, isoquinolyl, 1,2,3,4-tetrahydroisoquinolyl, pyrraiyl,
imidazolyl, 1,2,3,4-tetrahydro[1,5]naphthyridinyl, 2H-3,4-dihydrobenzo[1,4]oxazine,
thienyl, benzo[bjthienyl, and the like.

“Heterocyclhyl” fneans a monovalent saturated carbocyclic radical having
five, six or seven ring atoms, of which one or two are selected from nitrogen,
oxygen or sulfur. Examples of heterocyclyl radicals include, but are not imited 1o,
tetrahydroturanyi, tetrahydropyranyi, piperadinyl, piperazinyl, morpholino,
thiomorpholine, 1,1-diexo-thiomorpholino, imidazolidinyl, pyrrolidinyl, pyrrolidin-2-
one, pyrrofidin-2, 3-dione, and the fike. .

“Amino-protecting group” or “N-protecting group” means a protecting group
that refers to those organic groups intended to protect the nitrogen atom against

undesirable reactions during synthetic procedures and includes, but is not limited



WO 99/43657 PCT/EP99/01102

to benzyl, benzyloxycarbonyl (carbobenzyloxy, CBZ), p-methoxybenzyloxy-
carbonyl, p-nitrobenzyloxycarbonyt, tert-butoxycarbony! (BOC), trifluoroacetyl, and
the like. Itis preferred to use either BOC or CBZ as the amino-protecting group
because of the relative ease of removal, for example by mild acids in the case of
BOC, e.g., trifluoroacetic acid or hydrochloric acid in ethyi acetate; or by catalytic
hydrogenation in the case of CBZ.

"Optional” or "optionally” means that the subsequently described event or

circumstance may but need not occur, and that the description includes instances
where the event or circumstance occurs and instances in which it does not. For
10 example, “optionally substituted aryl” means that the aryl moiety may or may not
be substituted and that the description includes both substituted and unsubstituted
aryl.
“Inert organic solvent” or “inert solvent” means a solvent inert under the
conditions of the reaction being described in conjunction therewith including, for
15 example, benzene, toluene, acetonitrile, tetrahydrofuran, chloroform (CHCL,),
methylene chioride or dichlorornethane (CH,Cl,), diethyl ether, ethyl acetate,
acetone, methylethy! ketone, methanol, ethanol, propanol, isopropanol, tert-
butanol, dioxane, pyridine, and the like. Unless specified to the contrary, the
solvents used in the reactions of the present invention are inert solvents.
20
The compounds of this invention may possess one or more asymmetric
centers; such compounds can therefore be produced as mixtures of
stereoisomers or as the individual isolated or purified (R)- or {S)- sterecisomers.
The individual enantiomers may be obtained by resolving a racemic or
25 non-racemic mixture of an intermediate at some appropriate stage of the
synthesis followed by completion of the synthesis in a way that preserves chirality,
or by resolution of the compound of Formula [ by conventional means. The
individual enantiomers as well as racemic or non-racemic mixtures thereof are
encompassed within the scope of the present invention, all of which are intended
30  tobe depicted by the structures of this specification unless otherwise specifically
indicated. The use of the symbol “(R)” or “(S)" preceding a substitueni designates
the absolute stereochemistry of that substituent according to the Cahn-Ingold-
Prelog rules {Cahn et al. Angew. Chem. Inter. Edit. 1966, 5, 385; errata 511; Cahn
et al. Angew. Chem. 19686, 78, 413; Cahn and ingold J. Chem. Soc. (London)
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1951, 612; Cahn et al. Experientia 1956, 12, 81; Cahn, J. Chem. Educ. 1964, 41,
116).

A “"pharmaceutically acceptable carrier” means a carrier that is useful in
preparing a pharmaceutical composition that is generally compatible with the other
ingredients of the composition, not deleterious to the recipient, and neither
biologically nor otherwise undesirabie, and includes a carrier that is acceptable for
veterinary use as well as human pharmaceutical use. "A pharmaceutically
acceptable carrier" as used in the specification and claims includes both one and

more than one such carrier.

A "pharmaceutically acceptable salt” of a compound means a salt that is
pharmaceutically acceptable and that possesses the desired pharmacological
activity of the parent compound. Such salts include:

(1) acid addition salts, formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and
the like; or formed with organic acids such as acetic acid, propionic acid, hexanoic
acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic
acid, succinic acid, malic acid, maleic acid, fumaric acid, tanaric acid, citric acid,
benzoic acid, 3-{4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, 1,2-ethanedisulfonic acid, 2-hydroxy-
ethanesulfonic acid, benzenesulfonic acid, 2-napthalenesulfonic acid,
4-methyibicycio-12.2.2]oct-2-ene-1-carboxylic acid, glucoheptonic acid,

‘ ———— .
4 ,4-methyienebis-(3-hydroxy-2-ene-1-carboxylic acid), 3-phenylpropionic acid,
trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid, gluconic acid,
glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid,
and the like; or o

(2) salts formed when an acidic proton present in the parent compound
either is replaced by a metal ion, e.g., an alkali metal ion, an atkaline earth ion, or
an aluminum ion; or c'q)_rfdlﬂalﬁs_with an organic base such as ethanolaming,
diethanolamine, triethanolamine, tromethamine, N-methyiglucamine, and the like.
The preferred pharmaceutically acceptable salts are the salts formed from
hydrochloric acid, phospheric acid, triflucroacetic acid, and dibenzoyl-L-tartaric

b4

acid.
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“Mammal” includes humans and alf domestic and wild animats, including

without limitation, cattle, horses, swine, sheep, goats, dogs, cats, and the like.

"Treating” or "treatment” of a disease includes:

(1) preventing the disease, i.e. causing the clinical symptoms of the
disease not to develop in 2 mammal that may be exposed to or predisposed to the
disease but does not yet experience or display symptoms of the disease,

(2) inhibiting the disease, i.e., arresting the development of the dissase
or its clinical symptoms, or

{3) relieving the disease, i.e., causing regression of the disease or its

clinical symptoms.

A “therapeutically effective amount” means the amouni of a compound
that, when administered to a mammal for treating a disease, is sufficient to effect
such treatment for the disease. The “therapeutically effective amount” will vary
depending on the compound, and disease state being treated, the severity of the
disease treated, the age and relative health of the subject, the route and form of
administration, the judgement of the attending medical practitioner, and other

factors.

The naming and numbering of the compounds of this invention is

R¢ 2‘1\1/F§5
|\l!\/ﬁ'QG
5

iliustrated below.

In general, the nomenclature used in this application is based on
AutoNom, a Beilstein Institute computerized system for the generation of IUPAC
systematic nomenclature. However, because a strict.adherence to these
recommendations would result in the names changing substantially when oniy a
single substituent is changed, compounds have been named in a form that

maintains consistency of nomenciature for the basic struciure of the molecule.
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For example, a compound of Formula | wherein R' is hydrogen, R?is
trifiuoromethyt, R® is methyl, R® is cyclopropylmethyl, and R® is methanesulfonyl, is
named N-{2-(4-trifiuorophenyl)- 1-methylethyl]-N-cyclopropyimethyl-
(1-methanesulfonyipiperidin-4-ylmethyljamine.

For example, a compound of Formula | wherein R' and R? taken together
with the ring to which they are attached form 2,3-dihydrobenzofuran-5-yl, R®is
methyl, R* is ethyl, and R® is dimethylaminocarbonyl, is named N-[2-(2,3-
dihydrobenzoturan-5-yi}-1-methyiethyl}-N-ethyl-[ 1-(dimethylaminocarbonyl)-
piperidin-4-yimethyllamine.

For example, 2 compound of Formula | wherein R is hydrogen, R®is
4-methoxyphenylcarbonylamino, R® is methyi, R® is propyl, and R® is morpholine-
4-carbonyl, is named N-{2-[3-(4-methoxyphenylcarbonylamino)phenyl]-1-
methylethyl]-N-propyl-[1-(morpholine-4-carbonyl)piperidin-4-yimethylJamine.

Among the family of cornpounds of the present invention certain —
compounds of Formula | are preferred. For example, preferred compounds of
Formula | include those where R® and R* are each independently lower alkyl or
cycloalkyl, more preferably R*and R* are each independently methyl, ethyl, propyt,
isopropyl or cyclopropylmethy!: most preferably R* is methy! and R* is ethyl,
propyl, isopropyl or cyclopropyimethyl.

Within this category, one preferred group includes the compounds where
R*is -SO,R? wherein R? is alkyl, more preferably methyl, ethyl, or propyl, most
preferably methyl; where R® is -COR® wherein R’ is heterocyclyt or heteroary!,
more preferably morpholino, piperidinyl or 1,2,3,4-tetrahydro[1,5]naphthyridinyi;
where R® is -CONR’R® wherein R’ and R® are each independently lower alkyl,
rmore preferably methyl, ethyl, or propyl; where R’ is -CD(CHz)nNF{GSOzF{9 wherein
nis 1-6, R%is hydrogen and R® is lower alkyl, R® is more preferably methyl, ethyl,

or propyl.

Another preferred group includes the compounds where R' and R? are
taken together with the ring to which they are attached to form a 5- or 6-

membered monocyciic saturated or unsaturated ring optionally containing 0, 1 or 2
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heteroatoms independently selected from nitrogen, oxygen or sulfur, and in which
the ring is unsubstituted or optionally mono- or di-substituted with lower alkyl or
oxo: more preferably R' and R® taken together with the ring to which they are
attached to form a 5- or 6-membered monocyclic saturated ring optionally
containing 0, 1 or 2 oxygen heteroatoms; most preferably R’ and R? taken
together with the ring to which they are attached to form indanyt,
2,3-dinydrobenzofuran-5-yl, 2,3-dihydrobenzofuran-6-yl, 3,3-dimethyl-2,3-
dihydrobenzoturan-6-yl, or 2,3-dihydrobenzof1,4]dioxin-6-yi.

Another preferred group includes the compounds where R' is hydrogen
and R? is alkyloxy, halogenalkyl, or halogen; more preferably R? is methoxy,
ethoxy, triflucromethyl, chioro, or ftuoro; or where R? is -NR®*COR® wherein R® is
hydrogen and R%is aryl, unsubstituted or mono-, di-, or tri-substituted with lower
alky!, alkyloxy, halogen, or halogenalkyl; more preterably R’ is hydrogen and R® is
phenyl, unsubstituted or mono-, di-, or tri-substituted with methyl, ethyl, methoxy,

ethoxy, chloro, or trifluoromethyl.

Another preferred group includes the pharmaceutically acceptable salts of
the compounds of the present invention where the pharraceutically acceptable
salts are formed from hydrochloric acid, phosphoric acid, or dibenzoyl-L-tartaric
acid, more preferably the salts are formed from hydrochloric acid or phosphoric

acid.
Exempilary particular preferred compounds are:

N-[2-(2,3,-Dihydrobenzofuran-5-yl)-1-methylethyl]-N-ethyl-(1-methane-
suh‘onyl-piperidin-4-yiﬁethyl)amine;

N-[2-(2,3-Dihydrobenzofuran-5-yl)- 1-methylethyl]-N-propyl-{1-methane-
sulfonyl-piperidin-4-ytmethyl)amine;

N-[2-(2,3-Dihydrobenzofuran-6-y!)-1-methylethyl]-N-propy!-[ 1-{morpholine-
4-carbonyl)-piperidin-4-yimethyflamine;

N-[2-(2,3-Dihydrobenzoturan-6-yl}-1 -methyletﬁyf]-N-cyclopropylmethyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyl)amine;

N-[2-(2,3-Dihydrobenzoturan-5-yl)-1-methylethyl}-N-ethyl-{1 -(morphaoline-
4-carbonyl)-piperidin-4-ylmethyilamine;
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N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl]-N-propyl-[ 1-(morpholine-
4-carbonyl)piperidin-4-yimethyljamine;

N-[2-{2,3-Dihydrobenzo{1,4]dioxin-6-yl)- 1-methylethyl}-N-ethyl-[1-
(morpholine-4-carbonyl)piperidin-4-yimethyllamine;

' (S)-N-{3-[4-({[2-(2,3-Dihydrobenzofuran- 5-yl)-1-methylethyilethyl-

amino}methyl}-piperidin-i-ylj-3-oxopropyljmethansulfonamide;

N-{2-(indan-5-yl)-1-methylethyl]-N-ethy!-(1-methanesulfonylpiperidin-
4-yimethyl}-amine;

N-[2-(Indan-5-yl)-1-methylethyl]-N-propyl-(1-methanesulionyipiperidin-
4-yimethyl}-amine;

N-[2-(3,3-Dimethyl-2,3-dihydrobenzofuran-6-yl)-1-methylethyl]-N-ethyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine;

N-[2-(3,3-Dimethyl-2,3,-dihydrobenzoturan-6-yl)- 1-methylethyl}-N-gthyi-

(1 -methanesulfonylpiperidin-4-yimethyl)amine;

15

20

25

30

N-[2-(4-Methoxyphenyl}-1-methylethyl}-N-ethyl-[1-(dimethytaminocarbonyl)-
piperidin-4-yimethyllamine;
N-f2-(3-Trifluoromethylphenyi)-1-methylethyl}-N-ethyl-{ 1 -(dimethytamino-
carbonyl)-piperidin-4-yimethyljamine;
N-[2-(3-Trifluoromethylphenyl)-1-methylethyl}-N-ethyl-[1-{piperidine-1-
carbonyl)-piperidin-4-yimethyljamine;
N-[2-(4-Trifluoromethylphenyl)-1-methylethyi]-N-ethyl-[1-(piperidine-1-
carbonyl)-piperidin-4-ylimethyllamine; |
N-[2-(4-Trifluoromethylphenyl)1-methylethyl}-N-ethyl-[1-(dimethyiamino-
carbonyl)-piperidin-4-ylmethyljamine;
N-[2-(3-Trifluoromethylphenyl}-1-methylethyl}-N-ethyl-{1-(morpholing-4-
carbonyl}-piperidin-4-ylmethyl)lamine;
N-[2-(3-Trifluoromethylphenyl)-1-methylethyl]-N-ethyl-[1-(1,2,3 4-
tetrahydro[1,5]naphthyridine-1-carbony!)piperidin-4-ylmethylJamine;
—_— =
N-[2-(3-Chlorophenyl}-1-methylethyl]-N-ethyl-[1-(piperidine-1-carbonyl}-
piperidin-4-ylmethyllarnine;
N-[2-(3-Trifluoromethylpheny!}-1-methylethyl]-N-propyl-{ t-{morpholing-4-
carbonyi)-piperidin-4-yimethyl]lamine; -
N-{2-[3-(4-Methoxyphenylcarbonylamino)phenyl]- 1-methylethyl)-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine; and
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N-{2-{3-(4-Methylphenylcarbonylamino)phenyl]-1-methylethyi}-N-propyl-
{1-(morphotine-4-carbonyi)piperidin-4-yimethyljamine.

The present compounds of formula | and their pharmaceutically acceptable
salts can be prepared by methods known in the art, for example by the processes

described betow, which comprise

a) reducing & compound of formula
R¢ H
Rz I\‘(C;IJ/
Y ()
. R O
19

R* ~H
T e
7 R 2N

1a
or
b} deprotecting a compound of formula

HA
- | N FP
oY &
R! R?
20

to give a compeund of formuta
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R* H
Rz \ N
o
R R?
Ia
ot
5 c) reacting a compound of formula
mNHR‘
RB
4

with a compound of formula

]
NJLHQ

H
O
23
to give a compound of formula
0
4
R2 ? NJ\ Re
b
R R3
Ib

10
or

d) reacting a compound of formula

PCT/EP99/01102

]
D

e

£
3
o3
,;'f\
i
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R* ~H .
R i\Q
Y )
R R?
Ia

with a compound of formula

1o give a compound of formula

1 R3 e

R
Ib
5
or
e) replacing the H-atom in the 1-position of the piperidine ring of formuia
R H
A2 I N
@/YN
R R -
Ta
10 by groups described for R®,
or
f) modifying one or more substituents R'-R® within the definitions given
abvove, and
15

if desired, converting the compound obtained into a pharmaceutically acceptable

acid addition salt.
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The starting materials and reagents used in preparing these compounds
are either available from commercial suppliers, such as Aldrich Chemical Co., or
are prepared by methods known to those skilled in the art following procedures
set forth in references such as Fieser and Fieser's Reagents for Organic
Synthesis; Wiley & Sons: New York, 1991, Volumes 1-15; Rodd’s Chemistry of
Carbon Compounds, Elsevier Science Publishers, 1989, Volumes 1-5 and
Supplementals; and Organic Reactions, Wiley & Sons: New York, 1991, Volumes
1-40. These schemes are merely illustrative of some methods by which the
compounds of this invention can be synthesized, and various modifications to
these schemes can be made and will be suggested to one skilled in the art having

referred to this disclosure.

The starting materials and the intermediates of the reaction may be
isolated and purified it desired using conventional techniques, including but not
limited to filtration, distillation, crystallization, chromatography, and the like. Such
materials may be characterized using conventional means, iﬁcluding physical

constants and spectral data.

Unless specified to the contrary, the reactions described herein take place
at atmospheric pressure over a temperature range from about -78° C to about
150°C, more preferably from about 0° C to about 125°C, and most preferably at
about room (or ambient) temperature, e.g., about 20°C.

In general, the compounds of Formula | are prepared by reacting an
aldehyde (piperidine—4—c33@o____xmdehﬁg) with an R*-substituted amine under
reductive amination conditions to form the corresponding ethyl-piperidin-4-
ytmethy! amnines or by acylation of an R*-substituted amine under acylation
conditions followed by reduction. Schemes A and B describe methods to
generate the R*-substituted amines and piperidine-4-carboxaldehydes,
respectively. Schemes C to K describe methods to generate the compounds of
Formula | with varying R®, Schemes L to P describe methods to generate the

compounds of Formula | with varying R°.
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Scheme A

Scheme A describes methods of preparing a compound of Formula ! from

the cotresponding R*-substituted amine of formuta 4 where R', R?, R’ and R* are

5 as defined in the Summary of the [nvention.
Route (a} _
o =13 =4 R2 . .
A2 Ny O NH, N NHR
Rt Rl " R3 =\ R3
R 1 2 3 4 :
Route (aa) " w
> T T |G
A .
" — — 2
R’ At A R a "
5 6 z
Route (b} H Re -~
- R | . Rz | P
; N-— W N—Ww ) ‘)
A ——— —_—— 4 ‘.} .
=H R m R? '
\_ § g
Route {(c)
z - 4 i
in route {a), an R*-substituted amine 4 can be prepared from the
10 corresponding aldehyde 1 by methods known to one of ordinary skill in the art.

The aldehyde 1 is commercially available or can be synthesized by one of ordinary
skill in the art.
A nitrostyrene 2 can be prepared by reacting the corresponding aldehyde 1 with a
nitroalkane under Knoevenagel ¢r Henry reaction conditions, for example as

15 described by Hass and Riley Chem. Reviews 1943, 22, 406. A primary amine 3
can be prepared by reducing the nitrostyrene 2 to a saturated amine. Suitable
reducing canditions include lithium aluminum hydride in diethy! ether or

tetrahydroturan, or borane/sodium borohydride in tetrahydrofuran.
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An R‘-substituted amine 4 can be prepared by reacting compound 3 with
an addehyde R*CHO under reductive amination conditions; or with an acyiating
agent R‘C(O). where Lis a leaving group, such as chloro, folowed by reduction;
or with an alkylating agent R*L where L is a leaving group such as chloro, under

alkylating conditions.

In route (aa), a ketone 7 can be prepared, for example from a bromo
compound 5. A bromo compound 5 is converted to an organometallic reagent, for
example a Grignard reagent, by methods known in the art. The reaction proceeds
in the presence of a metal such as magnesium, zinc or aluminum, preferably
magnesium, and an activating agent such as 1,2-dibromoethane. Suitable inert
organic solvents for the reaction include tetrahydrofuran, benzene, toluene and
the like, preferably tetrahydrofuran. An alkene cormpound 6 is prepared by
coupling the organometallic compound with an alkenyl halide, for example 3-
bromo-2-methylpropene. The ketone 7 is formed upon oxidation of the alkene
compound 8, for example, by ozonolysis followed by treatment with'a reducing
agent such as thiourea, dithrimethyl phosphitei‘ preferably thiourea.
The reaction is carried out in a mixture of suitable organic solvents such as
dichloromethane and methanol. Alternatively, a ketone 7 is commercially
avaiabte or can be synthesized by one of ordinary skill in the art, for exampie as
described by Stoemer and Stroh Chemische Berichie 1935, 68, 2112,

Alternatively, in route (b), a R*-substituted amine 4 or its enantiomerically
pure isomers c¢an be prepared from the corresponding ketone 7 by methods
described in the chemical literature, for example Nichols ef al. J. Med. Chemn.
1973, 16, 480-483; J. Med. Chem. 1986, 29, 2009-2015; and J. Med. Chem.
1991, 34, 1662-1668. |

A compound 8 where W is a removabile chiral auxiliary group is formed by
reacting a corresponding ketone 7 with a chiral auxiliary such as 1-phenylethyl-
amine or 1-(2-naphthalenyl}ethylamine under reducing conditions. Suitable
reducing conditions include, for example hydrogen and a hydrogenation catalyst
such as Raney nickel, platinum or palladium cataiysts (e.g., PtO, or Pd/C); or
other reducing agents such as sodium cyanoborohydride, sodium triacetoxy-
borohydride, sodium borohydride, and the like. Suitable solvents for sodium
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cyanoborohydride include alcoholic solvents such as methanol or ethanal,
preferably ethanol. Suitable solvents for sodium triacetoxyborohydride inciude

aprotic organic solvents such as tetrahydrofuran, acetonitrite or dichioroethane.

An R%-substituted compound 9 is prepared by treating an amine compound
8 with an aldehyde under reductive amination conditions, an acylating agent

followed by reduction, or an alkylating agent.

An R'-substituted amine 4 is prepared by removing the chiral auxiliary
group W from compound 8 by cataiytic hydrogenolysis. Suitabie catalytic
hydrogenolysis conditions include platinum or palladium catalyst, in the presence
of hydrogen doncrs, for example ammonium formate. Suitable solvents for ihe

reaction include aicoholic solvents such as methanoi or ethanol.

Alternatively, in route (¢), an R*-substituted amine 4 can be prepared from
the corresponding ketone 7 by methods generally known in the chemical
literature. The ketone 7 is reacted with a primary amine R*NH, such as
ethylamine under reductive amination reaction conditions. Suitable reductive
amination procedures are described in the chemical literature. For example,
Magid, A. et al. J. Org. Chem. 1996, 61, 3849-386 describes a method utilizing
sodium triacetoxyborohydride as the reducing agent; and Borch, R. ef al. J. Am.
Chem. Soc. 1971, 93, 2897-2904 describes a method utilizing sodium

cyanoborohydride as the reducing agent.

Exemplary preparations of a compound of formula 7 utilizing the reaction
conditions described in Scheme A, route (aa) is given in Preparation 1; a
compound of formula 4 described in routes (b) and (c} are given in Preparations 2

and 3, respectively.
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Scheme B

Scheme B describes a method of preparing a compound of Formula | from

the corresponding piperidine-4-carboxaldehydes of formula 13 or 17 where P is an

5 amino-protecting group.

{
i

@)

Reute (2) Route(b)
vai¥ (¢} B(% |
A " - i WN/H
HOW‘/Q - Howp
O f
14
¢ |
| oA }
O
15

10
N~
HO\”/O
O
hhl
N/ P N =5
L HO\/O
O
12

| i

13
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The piperidine carboxylic acid 10, the N-protected activated derivative 12,
and the piperidine carboxylic acid ester 14 are commercially available or can be

synthesized by one of ordinary skill in the art.

In route (a), an N-protected piperidine-4-carboxylic acid 11 where P is an
armino-proiecting group is prepared by attaching a suitable amino-protecting group
such as benzyl, tert-butoxycarbonyl (BOC) or car_p_@gggpzyloxy (CBZ) to the
4-piperidinecarboxylic acid 10 by methods known to one ot ordinary skill in the art.
Suitable solvents for the reaction include dichloromethane, dichloroethane,

xylenes and the like.

An N-protected activated derivative 12 where L is a leaving group such as
N-methoxy-N-methylamino is prepared by treating compound 11 with
N,O-dimethylhydroxylamine hydrochloride by methods known to one of ordinary
skill in the art.

An N-protected piperidine-4-carboxaldehyde 13 is prepared by treating
compound 12 with a reducing agent such as lithium aluminum hydride, sodium
aluminum hydride or diisobutylaluminum hydride. Suitable solvents for the
reaction include aprotic organic solvents such as diethyl ether, dioxane,

tetrahydrofuran, and the like.

Alternzatively, in route (b}, an N-substituted 4-piperidine carboxylic acid
ester 15 is prepared by treating compound 14 with a sulfonylating agent R°SO.L
or an acylating agent R*°COL where L is a leaving group such as halo, preferably
chloro. The reaction is carried out in the presence of a base, for example
triethylamine, in a suitable inert organic solvent such as dichloromethane,

dichloroethane, carbon disulfide, and the like, preferably dichicromethane.

An N-substituted 4-hydroxymethylpiperidine 16 is prepared by treating
compound 15 with a reducing agent such as lithium aluminum hydride,
diisobutylaluminum hydride, fithium triborohydride, préferably fithiurm aluminum
hydride. Suitable inert organic solvents for the reaction include aprotic organic

solvents such as diethyl ether, dioxane, tetrahydrofuran, and the like.



WO 99/43657

PCT/EP99/01102
oo

An N-substituted piperidine-4-carboxaldehyde 17 is prepared by treating

the 4-hydroxymethyipiperidine 18

16 with an oxidizing agent such as dimethyl-

sulioxide in the presence of oxalyl chloride. Suitable solvents {or the reaction

include inert organic solvents s

uch as halogenated hydrocarbons, for example

5 dichloromethane or dichloroethane.
Exemplary preparations of compounds of formula 13 and 17 utilizing the
reaction conditions described in Scheme B are given in Preparations 4 and 5,
respectively.
10
Scheme C
Scheme C, in general, describes methods of preparing 2 compound of
Formula | where R®is hydrogen. This compound is tesignated as a compound of
15 Formula la.
Route (a)
R¢ ~P R H
R2 ! N R2 | N~
— Y — ”
g
A R} O - R? O /
18 19 —
'y
A
R4 A /
Rz | N
R R
Iz
Route (b) - B
s R '\O
.4 4 13 —— R N — Ta //“\\
| JT =
. R3 AN
20
o
In route (a), an N-protected piperidine-4-carboxamide 18 where P is an
20 amino-protecting group, preferably CBZ, is prepared by reacting an R*-substituted
amine 4 with an activated derivative 12 under acylating conditions where L is
chioro. The reaction proceeds|in the presence of a base such as aquecus




10

15

20

25

30

35

WO 99/43657 _ PCT/EP99/01102
-23-

potassium carbonate or aqueous sodium carbonate. Suitable solvents for the
reaction include inert organic solvents such as dichloromethane, dichloroethane,

toluene or ethyl acetate, preferably toluene.

A piperidine-4-carboxamide 19 is prepared by removing the N-protecting
group from compound 18. When the N-proteciing group is CBZ, compound 19 is
prepared under hydrogenation conditions such as Raney nickel or a platinum or
palladium catalyst in alcoholic solvents such as methano! or ethanol. When the
N-protecting group is BOC, compound 198 is prepared by treatment with a strong
organic acid such as trifluoroacetic acid in an inert organic solvent such as
halogenated hydrocarbons, for example dichloromethane or dichioroethane,

preterably dichloromethane.

A compound of Formula la is prepared by treating compound 18 with a
reducing agent such as lithium aluminum hydride, diborane, and the like,
preferably lithium aluminum hydride. The reaction proceeds at reflux temperature
in an inert organic solvent such as diethy! ether, dioxane, tetrahydrofuran, and the

like, preferably tetrahydrofuran.

Alternatively, in route (b) an N-protected piperidin-4-yimethyt amine 20
where P is preferably BOC, is prepared by reacting a R*-substitued amine 4 with a
piperidine-4-carboxaldehyde 13 under reductive amination reaction conditions.
The reaction proceeds in the presence of a reducing agent such as sodium
triacetoxyborohydride. Suitable solvents for the reaction are inert organic solvents
such as halogenated hydrocarbons, for example dichloromethane or

dichloroethane, preferably dichloroethane.

A compound of Formula la is prepared by deprotecting compound 20 in
the presence of a strong organic acid such as trifluoroacetic acid. The reaction
proceeds at ambient temperature. Suitable solvents for the reaction include
halogenated hydrocarbens such as dichloromethane, dichloroethane, and the like,

preferably dichloromethane.

Exemplary preparations of & compound of Formuia 1a utilizing the reaction

conditions described in Scheme C is given in Example 1.
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Scheme D
Scheme D describes an alternative method of preparing a compound of

Formula | where R® is hydrogen. This compound is designated as a compound of

Formula Ja.
H ~P
A2 o NP Re | N
H,N ——— N
+
= R3 R R3
z 23 22

=
5

R _P
W de
22 —_— mN —
R! R?
20

The ketone 7 can be prepared as previously described in Scheme A, route

(aa).

An N-protected 4-aminomethylpiperidine 21 where P is an amino-
protecting group, particularly BOC, is prepared by the method described in Prugh,
J.D. Synth. Commun. 1992, 22, 2357-2360.

An N-protected amine 22 is prepared by coupling the ketone 7 with
compound 21 under reductive amination conditions. The reaction proceeds in the
presence of a reducing agent such as sodium cyancborohydride. Suitable

solvents for the reaction are alcoholic solvents such as methanoi or ethanol.

An R*-substituted amine 20 is prepared by reacting compound 22 with an
aldehyde R*CHO under reductive amination conditions in the presence of a
reducing agent such as sodium triacetoxyborohydride. Suitable solvents for the
reaction include inert organic solvents such as dichloromethane, dichloroethane,

tetrahydroturan or acetonitrile.
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A compound of Formula la is prepared by removing the N-protecting group
from compound 20. When the N-protecting group is CBZ, compound\@} —
prepared under hydrogenation conditions such as Raney nickel or a platinum or “‘/“QL
palladium catalyst in alcoholic solvents such as methano! or ethanol. When the N-
5 protecting group s BOC, compoun@prepared by treatment with a strong
organic acid such as trifluoroacetic acid in an inent organic solvent such as
dichloromethane or dichloroethane, preferably dichloromethane. The reaction

proceeds at ambient temperature.

10 Exemplary preparations of a compound of Forruia la utilizing the reaction
conditions described in Scheme D is given in Example 2.

Scheme E
Scheme E describes an aliernative method of preparing a compound of
15 Formuia | where R® is -COR® or -CSR®. This compound is designated as a
compound of Formula Ib.

Route (a)
.0 0
R4
Rz NHR? N JL =2 R2 [ (\NJ\ =8
e, SN
3 o !
R! R o} "I B2 O
4 23 Ib
o (S)

Route (b Re
@ . o(S) A2 | \/OJLRS

20 In route (a), a compound of Formula Ib is prepared by reacting an
R*-substituted amine 4 with a piperidine-4-carboxaldehyde 23 under reductive

amination conditions described in Scheme C.

Alternatively, in route (b), a compound of Formula |b is prepared by
25 reacting a compound of Forrnula |a with an acylating reagent R°C(O) HQC(S)L
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where L. is a leaving group, particularly chioro. The reaction is carried out in the
presence of a base such as aqueous sodium or aqueous potassium carbonate in
an inert organic soivent such as aromatic hydrocarbons, for example toluene,

benzene and the like.

5
Exemplary preparations of a compound of Formula Ib utilizing the reaction
conditions described in Scheme E are given in Example 3.
Scheme F
10 Scheme F describes an alternative method of preparing a compound of

Formula | where R®is -CONR’R® or -CSNR'R®. This compound is designated as
a compound of Formula lc.

Route (&) o
)J\ i NR7R )
Ci Cl

Route (b) o(S)

Route (¢

KOCN

)
RENCO/RENCS ‘ s
Ia - ; S.

15 o /
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In route (&), a compound of Formula {¢ s prepared by reacting a
compound of Formula |a with phosgene or a phosgene equivalent compound such
as triphosgene, followed by treatment with a primary or secondary amine. The
reaction occurs at ambient temperature. Suitable sotvents include aprotic organic

solvents such as diethyl ether, dioxane, tetrahydrofuran, and the like.

Alternatively, in route (b), a compound of Forrnuila Ic is prepared by
reacting a compound of Formula {a with a carbarmyl/thiocarbamy! halide. The
reaction occurs in the presence of a base, such as triethylamine, at ambient
temperature. Suitable solvents include halogenated hydrocarbons such as

dichloroethane or dichloromethane.

Alternatively, in route (¢}, a compound of Formuia Ic is prepared by
reacting a compound of Formula la with an isocyanate/isothiocyanate in an
aprotic organic solvent such as diethyl ether, tetrahydrofuran, toluene, and the
like.

Alternatively, in route (d}, a compound of Formula Ic is prepared by
reacting a compound of Formula la with an agueous solution of a cyanate/
thiocyanate salt such as potassium cyanate/thiocyanate or sodium
cyanate/thiocyanate under Wohler reaction conditions. The reaction occurs at

reflux temperature.

Exemplary preparations of a compound of Formula ic utilizing the reaction

conditions described in Scheme F are given in Example 4.
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Scheme G
Scheme G describes an alternative method of preparing a compound of
Formula | where R%is -COOR’. This compound is designated as a compound of

Formula id.

Iid
A compound of Formula }d can be prepared by reacting 2 compound of
Formula la with an acylating agent R’OC(0)CI. The reaction occurs in the
presence of a base such as triethylamine at ambient temperature, Suitable
10 solvents for the reaction include halogenated hydrocarbons such as
dichloroethane, dichloromethane, and the like.

An exemplary preparation of a compound of Formula Id utilizing the
reaction conditions described in Scheme G is given in Example 5.
15
Scheme H
Scheme H describes an alternative method of preparing a compound of
Formula | where R® is -CO(CH,).NR°SO,R® or -CO(CH,),NR*COR’ where R® is
hydrogen. This compound is designated as a compound of Formula le.

1 I, |
R4 Ra

qz i \/Ou (CH,) NH-P 2 ! ﬁ (CH,)aNH,
N N
2 — Y — Y
R = =k
24

20

. 1.
- | \Q (CH,) NHSO,R® )
25 Ej/\r” -(CH,),NHCORS
R R

ITe
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An N-protected compound of formula 24 is brepared by reacting a
compound of Formula la with an N-protected amino acid in the presence of a
peptide coupling reagent such as carbonyldiimidazole. The reaction occurs at
5 ambient temperature. Suitable solvents for the reaction include halogenated

hydrocarbons such as dichloromethane or dichloroethane,

A deprotected compound of formula 25 is prepared by either treating
compound 24 with a strong organic acid such as trifluoroacetic acid at ambient
10 temperature when the amino-protecting group is BOC; or utilizing hydrogenation

conditions when the amino-protecting group is CBZ.

A compound of Formula le is prepared by reacting a compound 25 with a
sulfonyl halide or acy! halide in the presence of a base, such as
15 diisopropylethylamine. Suitable solvents for the reaction include halogenated

organic solvents such as dichloromethane, dichloroethane, and the like.

An exemplary preparation of a compound of Formula le utilizing the
reaction conditions described in Scheme H is given in Exampie 6.
20
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Scheme |
Scheme I describes an alternative method of preparing a compound of
Formula | where R®is -SO,R°. This compound is designated as a compound of
Formula Hf.
.
Route (2)

S0O,R R ‘
A NHR? \(Q\’/ ? R? i \/O“‘T :

R1

n @
5
|||,

4

Route (b)

- S0.RA R*
s ) R2 I N
L N .
- — ﬁj\r i
R3

Route (c)

S ia + L-SO,R® If J

Y

S
LY

In route {a), a compound of Formula Y is prepared by reacting an R*
substituted amine 4 with a piperidine-4-carboxaidehyde 28, and utilizing the

10 reguctive amination conditions described in Scheme C.

Alternatively, in route (b}, a carboxamide 28 is prepared by reacting an
R"-substituted arnine 4 with an activated derivative 27 where L is a leaving group,
particularly chioro, in the presence of a base such as triethylamine. Suitable

15 solvents for reaction include dichloromethane, dichloroethane or pyridine.

A compound of Formula !f is prepared by treating compound 28 with &
reducing agent such as lithiurm aluminum hydride or diborane. The reaction
proceeds at a temperature of about 0 °C under an inert aimosphere. Suitable

20 solvents for the reaction include aprotic organic solvents such as diethy! ether,

dioxane or tetrahydrofuran,
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Alternatively, in route (c), a compound of Formuia if is prepared by
reacting a compound of Formula Ja with a sulfonyl halide R*SO.L where L is a
leaving group, particularly chioro. Suifonyl halides are commercially availabte or
may be prepared by methods such as those described in Langer, R.F. Can. J.
Chem. 1983, 61, 1583-1592; Aveta, R. el al. Garzetta Chimica ltaliana 19886, 116,
649-652; King, J.F. and Hillhouse, J.H. Can. J. Chem. 1976, 498; and
Szymonifka, M.J. and Heck, J.V. Tefrahedron Left. 1989, 2860-2872. The
reaction is carried out in the presence of a base such as triethylamine in a suitable

solvent such as dichloromethane, dichloroethane, and the like.

An exemplary preparation of a compound of Formula |f utilizing the

reaction conditions described in Scheme 1 is given in Example 7.

Scheme J
Scheme J describes an alternative method of preparing a compound of
Formula | where R® is -SO,NR’R® or -SO,NR¥(CH,),COOR’. These compounds
are designated as a compound of Formula Ig and Formula g’ respectively.

Re R* _ 708
A2 | N-—850,-Cl R2 i N—SO,NR'R
N\/E\/, : N
—_———

R3

{

k3
i

R'I

—{

:

A sulfonylated compound 29 s prepared by reacting a compound of
Formula lg with chiorosulfonic acid followed by phosphorus pentachloride. The
reaction proceeds in the presence of a base such as triethylamine. Suitable
solvents for the reaction include halogenated hydrocarbons such as

dichloromethane, dichloroethane, and the like.

4
= T — SONRYCH,),COOR?
D/\r”
R3 [

= —
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A compound of Formula g is prepared by reacting of compound 29 with a
primary or secondary amine. The reaction occurs in the presence of a base such
as disopropylethylamine. Suitable solvents for the reaction include aprotic

solvents such as tetrahydrofuran, methylene chloride, and the like.

Optionally, a compound of Formula g’ can be prepared by reacting a
compound 29 with an amino acid. The reaction proceeds at reflux temperature in
the presence of alkylsilyl cyanide. Suitabie solvents for the reaction inciude
aprotic polar solvents such as acetonitrile, tetrahydrofuran, and the like.

Exemplary preparations of a compound of Formula |g or Formula g’

utilizing the reaction conditions described in Scheme J is given in Example 8.

Scheme K
Scheme K describes an alternative method of preparing a compound of
Formula | where R®is -SO,{CH,);,NR®SO,R® where R® is hydrogen. This
compound is designated as a compound of Formula 1h.

30

A vinyl sulfonamide compound 30 is prepared by reacting a compound of
Formula |a with a sulfonylating agent such as 2-chioroethylisutfonyt chloride in a

suitable solvent such as dichloromethane or dichlorcethane.

A compound of Formula Ih is prepared by reacting compound 30 with &
sulfonamide H,NSQO,R’ in the presence of a strong base such as sodium hydride.
Suitable solvents tor the reaction include aprotic polar solvents such as

tetrahydrofuran or dimethyliormamide.

Exemplary preparations of a compound of Formula |h utilizing the reaction

conditions described in Scheme K is given in Example 9.
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Scheme L

PCT/EP99/01102

Scheme L describes an alternative method of preparing a compounad of

Formula | where R? is -NR®COR?® where R® is hydrogen. This compound is

designated as a compound of Formula .
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in general, the aniline compounds of Formula 1i or formula 9’ can be
prepared by reducing the nitro group to an amino group by utilizing the reaction

5 conditions described in Scheme A.

In route (&), a compound of Formula | can be prepared by reacting the
aniline of Formula li with an acylating reagent R*C{O)L where L is a leaving

group, particularly chloro, and utilizing the reaction conditions described in

10 Scheme E.

Alternatively, in route (b), a compound of Formula | can be prepared by
coupling a compound of Formula li with a carboxylic acid derivative R*COOH in
the presence of a coupling reagent such as N,N'-carbonyl-diimidazole (CDI),

15 dicyclohexyl-carbodiimide (DCC) or 1-(3-dimethylaminopropyl}-3-ethylcarbodiimide
hydrochloride (EDCI). The reaction proceeds in conjunction with an additive such
as 1-hydroxybenzotriazole hydrate. Suitable solvents for the reaction inciude

aprotic organic solvents such as tetrahydrofuran, N,N-dimethylforamide, and the

like. .
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Alternatively, in route (c), a compound of formula 4’ is prepared by
removing the chiral auxiliary group W from compound 8" by utilizing the reaction
conditions described in Scheme A, route (b}). The compound of Formula [j is then
prepared by reacting the amine 4’ with a piperidine-4-carboxaldehyde 17, and

5 utilizing the reductive amination conditions described in Scheme C, route (b).

Exemplary preparations of a compounds of Formula j, utilizing the

reaction conditions described in Scheme L are given in Example 10.

10 Scheme M
Scheme M describes methods of preparing a compound of Formula |
where R? is -NR°CONRR® or -NR®CSNR’R® where R® is hydrogen. This

compound is designated as a compound of Formula |k.
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15 —_—
In route (a), 2 compound of Formula Lk is prepared by reacting an aniline
compound of Formuia |i with a carbamyl/thiocarbamy! halide, and utilizing the
reaction conditions described in Scheme F, route (b).
20

Alternatively, in route (b), a compound of Formula Ik is prepared by
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reacting an aniline compound of Formula 1i with an isocyanate/isothiocyanate, and

utilizing the reaction conditions described in Scheme F, route (c}.

Alternatively, in route (c), a compound of Formula Ik is prepared by
reacting an aniline compound of Formula li with an agueous solution of a
cyanate/thiocyanate salt such as potassium cyanate/thiocyanate, and utilizing the

reaction conditions described in Scheme F, route (d).

Exemplary preparations of a compounds of Formula Ik utilizing the reaction

conditions described in Scheme M are given in Example 11,

Scheme N
Scheme N describes a method of preparing a compcund of Formula |
where R%is
-NR®SO,R® where R®is hydrogen. This compound is designated as a compound

of Formula I1.

R4 -
R®50,NH [ N
‘ RISO,-L NJ:\)
Ii > /
. I

1

A compound of Formula I, can be prepared by reacting an aniline
compound of Formula i by with a sulfonylating agent R*SO,L where L is a leaving
group, particularly chloro, and utilizing the reaction conditions described in

Scheme I, route (c).

Exemplary preparations of a compounds of Formula 11 utilizing the reaction
conditions described in Scheme N are given in Example 12.
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Scheme O
Scheme O describes a method of preparing a compound of Formuia |
where R? is -NR®SO,NR’R® where R® is hydrogen. This compound is designated

as a compound of Formula Im.

R4
RERTNSO,NH | N~
RSRTNSOE‘L @/YN

A compound of Formula {m can be prepared by reacting an anifine
compound of Formula li with with an sufionylating agent R®R'NSO,L where L is a
leaving group, particularly chloro, and utilizing the reaction conditions described in
Scheme J.

Exemplary preparations of a compounds of Formula Im, utilizing the

reaction conditions described in Scheme O are given in Example 13.

Scheme P
Scheme P describes a method of preparing a compound of Formuta |
where R? is -NR’R® where R’ and R® are each methyl. This compound is

designated as a compound of Formuia In

R* N/
HCHO/HCOOH @/\r"*

A a )

A compound of Formula |n can be prepared by reacting an aniline
compound of Formula i with formic acid and formaldehyde under reductive
methylation conditions, for exampie under Eschweiier-Clarke conditions. The

reaction proceeds at a temperature of about 50-120 °C.
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Exemplary preparations of a compound of Formuta n, utilizing the reaction

conditions described in Scheme P are given in Example 14,

General Utility

Muscarinic receptors mediate the cellular actions of acetylcholine in the
central nervous system and in peripheral tissugs innervated by the o
parasympathetic nervous system (Caufield, M.P. Pharmacol. Ther. 1993, 58, 319-
379). Muf;s %Fin%ceptors play a key role in reguiating smooth muscle function in
the lower urogenital, gastrointestinal and respiratory tract (Eglen, R.M. et a/.
FPharmacol. Rev. 1988, 48, 531-565). Accordingly, the muscarinic receptor
artagonists, such as those %%Ct,i-b?d in the invention, are useful for treating
conditions which can be ameliorated by blocking the muscarinic receptors. Such
conditions include diseases and disorders associated with altered motility and/or
tone of smooth muscle of the gastrointestinal tract, genitourinary tract, and

respiratory tract.

Gastrointestinal tract disorders treatable with compounds of this inveation
specifically inctude ir_ritable bowel syndrome, divggtigglar disease, acbflasia,
gastrointestinal hypermotility disorders, and diarrhea; genitourinary tract disorders
treatable with cormpounds of this invention specifically include overactive bladder
(and its symptoms such as urgency, frequency, and urge incontinence) and stress
incontinence; respiratory tract disorders treatable with compounds of this
invention specifically include chronic obstructive pulmonary disease, asthma and

pufmonary fibrosts.

Additionally, as muscarinic receptors in the heart play a key role in
regulating sinus rhythm, the compounds of the present invention would be

expected to be useful in the treatment of various forms of bradyarrythmias

including sinus.bradycardia. As muscarinic receptors play an important role in

mediating synaptic transmission in the central nervous system, the present
compounds would also be expected to be useful in the treatment of nervous
system disorders including Parkinson’s disease, Alzheimer's disease, and motion
sickness. Finally, the compounds of the present invention would also be useful in
anesthesia, for example as pre-anesthetic medication, and in ophthnamology to

produce mydriasis and cycloplegia. T
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Testing
The compounds of this invention are muscarinic receptor antagonists. The

muscarinic receptor affinity of test compounds can be determined by an in vitro
receptor binding assay which utilizes a cell membrane preparation trom the
Chinese hamster ovary cells expressing the recombinant human muscarinic

receptors (my-mg), and is described in more detall in Example 18.

The muscarinic antagonist properties of the test compounds can be
identified by an in vivo assay by determining inhibitory activity against muscarinic
receptor mediated bladder contraction and saliva secretion in anesthetized rats,

and is described in more detail in Example 17.

The muscarinic antagonist properties of the test compounds can be
identified by an in vivo assay by determining inhibitory activity against muscarinic
receptor mediated bladder contraction and saliva secretion in anesthetized dogs,

and is described in more detail in Example 18,

Administration and Pharmaceutical Composition

The invention includes a pharmaceutical composition comprising a
compound of the present invention or a pharmaceutically acceptable salt or
derivative thereof together with one or more pharmaceutically acceptable carriers,

and optionally other therapeutic and/or prophylactic ingredients.

in general, the compounds of this invention will be administered in a
therapeutically effective amount by any of the accepted modes of administration
for agents that serve similar utilities. Suitable dosage ranges are 1-500 mg daily,
preferably 1-100 mg daily, and most preferably 1-30 mg daily, depending upon
numerous factors such as the severity of the disease 10 be treated, the age and
relative health of the subject, the potency of the compound used, the route and
form of administration, the indication towards which the administration is directed,
and the preferences and experience of the medical practitioner invoived, One of
ordinary skill in the art of treating such diseases will be able, without undue

experimentation and in reliance upon perseonai knowledge and the disclosure of
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this application, 10 ascertain a therapeutically effective amount of the compounds

of this invention for a given disease.

in general, compounds of this invention will be administered as
pharmaceutical formulations inciuding those suitable for oral (including buccal and
sub-lingual), rectal, nasal, topical, puimonary, vaginal or parenteral (including
intramuscular, intraarterial, intrathecal, subcutaneous and intravenous)
administration or in a form suitable for administration by inhalation or insufflation.
The preferred manner of administration is oral using a convenient daily dosage
regimen which can be adjusted according 1o the degree of affliction.

The compounds of the invention, together with a conventional adjuvant,
carrier, or diluent, may be placed into the form of pharmaceutical compositions
and unit dosages. The pharmaceutical compositions and unit dosage forms may
comprise of conventional ingredients in conventional proportions, with or without
additional active compounds or principles, and the unit dosage forms may contain
any suitable effective amount of the active ingredient commensurate with the
intended daily dosage range 1o be employed. The pharmaceutical composition
may be employed as solids, such as tablets or filled capsules, sewlds,
powders, sustained release formulations, or liquids such as solutions,
suspensions, emulsions, elixirs, or filled capsules for oral use; or in the form of
suppositories for rectal or vaginal administration; or in the form of sterile injectable
sotutions for parenteral use. Formulations containing one (1) milligram of active
ingredient or, more broadly, 0.01 {o one hundred (100) miltigrams, per tablet, are

accordingly suitable representative unit dosage forms.

The compounds of the present invention may be formulated in a wide

- variety of oral administration dosage forms. The pharmaceutical compositions

and dosage forms may comprise the compounds of the invention or its
pharmaceutically acceptable salt as the active component. The pharmaceutically
acceptabie carriers can be either solid or liquid. Solid form preparations include
powders, tablets, pills, capsules, ¢cachets, suppositoriés, and dispersible granules.
A solid carrier can be one or more substances which may also act as diluents,
flavoring agents, solubilizers, lubricants, suspending agents, binders,

preservatives, tablet disintegrating agents, or an encapsulating material. In
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powders, the carrier is a finely divided sofid which is a mixture with the finely
divided active component. in tablets, the active con'iponent is mixed with the
carrier having the necessary binding capacity in sutable proportions and
compacted in the shape and size desired. The powders and tablets preferably
containing from one to about seventy percent of the active compound. Suitable
carriers are magnesium carbonate, magnesium stearate, talc, sugar, lactose,
E.’_e.PliE dextrin, starch, gelatin, tragacanth, methylicellulose, sodium
carboxymethylceliulose, a low melting wax, cocoa butter, and the fike. The term
“preparation” is intended to inciude the formulation of the active compound with
encapsulating material as carrier providing a capsule in which the active
component, with or without carriers,. is surrounded by a carrier, which is in
association with it. Similarly, cachets and lozenges are included. Tablets,
powders, capsules, pills, cachets, and iozenges can be as solid forms suitabie for

oral administration.

Other forms suitable for oral administration include liquid form preparations
including emulsions, syrups, elixirs, aqueous solutions, aqueous suspensions, or
solid form preparations which are intended to be converted shortly before use to
liquid form preparations. Emulsions may be prepared in solutions in aqueous
propylene glycol solutions or may contain emulsifying agents such as lecithin,

sorbitan monooleate, or acacia. Aqueous solutions can be prepared by dissolving

the active component in water and adding suitable colorants, flavors, stabilizing
and thickening agents. Agueous suspensions can be prepared by dispersing the
finely divided active component in water with viscous material, such as natural or
synthetic gums, resins, methylceliulose, sodium carboxymethyicellulose, and other
well known suspending agents. Solid form preparations include solutions,
suspensions, and emulsions, and may contain, in addition to the active
component, colorants, flavors, stabilizers, bufters, artificial and natural

sweeleners, dispersants, thickeners, solubilizing agents, and the like.

The compounds of the present invention may be formuiated for parenteral
administration {e.g., by injection, for example bolus inje;:tion or continuous
infusion} and may be presenied in unit dose form in ampoules, pre-filled syringes,
small volume infusion or in multi-dose containers with an added preservative. The

compositions may 1ake such forms as suspensions, solutions, or emulsions in oily

T
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or agueous vehicles, for example solutions in aqueous polyethylene glycol.
Examples of oily or nonaqueous carriers, diluents, solvents or vehicles include
propylene glycol, polyethylene glycol, vegetable oils (e.g., olive cil), and injectable
organic esters (e.g., ethyl oleate), and may contain formulatory agents such as
preserving, wetting, emulsifying or suspending, stabilizing and/or dispersing
agents. Alternatively, the active ingredient may be in powder form, obtained by
aseptic isolation of sterile solid or by lyophilisation trom solution for constitution

before use with a suitable vehicle, e.g., sterile, pyrogen-free water,

The compounds of the present invention may be formulated for topical
administration to the epidermis as piniments, creams or lofions, or as a
transdermal patch. Ointments and creams may, for example, be formulated with
an aqueous or oily base with the addition of suitable thickening and/or gelling
agents. Lotions may be formulated with an aqueous or cily base and will in
general also containing one or more emuisifying agents, stabilizing agents,
dispersing agents, suspending agents, thickening agents, or coloring agents.
Formulations suitable for topical administration in the mouth include lozenges
comprising active agents in a flavored base, usually sucrose and acacia or
tragacanth; pastilies comprising the active ingredient in an inert base such as
gelatin and glycerin or sucrose and acacia; and mouthwashes comprising the

active ingredient in a suitable liquid carrier.

The compounds of the present invention may be formulated for
administration as suppositories. A low melting wax, such as a mixture of fatty acid
glycerides or cocoa butter is first melted and the active component is dispersed
homogeneously, for example, by stirﬁng. The molten homogeneous mixture is

then poured into convenient sized molds, aliowed to cool, and o solidify.

The compounds of the present invention may be formulated for vaginal
administration. Pessaries, tampons, creams, gels, pastes, foams or sprays
containing in addition to the active ingredient such carriers as are known in the art

to be appropriate.

The compounds of the present invention may be formulated for nasal

administration. The solutions or suspensions are applied directly to the nasal
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cavity by conventional means, for example with a dropper, pipefte or spray. The
formulations may be provided in a single or muitidose form. In the latter case of a
dropper or pipefte this may be achieved by the patient administering an
appropriate, predetermined volume of the solution or suspension. inthe case of a
spray this may be achieved for example by means of a metering atomizing spray

pump.

The compounds of the present invention may be formulated for aerosol
administration, particularly to the respiratory tract and including intranasal
administration. The compound will generally have a small particle size for
example of the order of 5 microns or less. Such a particle size may be obtained
by means known in the art, for exampie by micronization. The active ingredient is
provided in a pressurized pack with a suitable propellant such as a M
carbon (CFC) for example dichlorpdifluoromethane, trichiorofiucromethane, or
dichlorotetrafiuoroethane, carbon dioxide or other suijtable gas. The aerosol may
conveniently also contain a surfactant such as lecithin. The dose of drug may be
controlled by a metered valve. Alternatively the active ihgredients may be
provided in a form of a dry powder, for example a powder mix of the compound in
a suitable powder base such as lactose, starch, starch derivatives such as
hydroxypropyimethyl cellulose and polyvinylpyrrolidine (PVP}. The powder carrier
will form a gel in the nasal cavity. The powder composition may be presented in
unit dose form for example in capsules or cartridges of e.g., gelatin or blister

packs from which the powder may be administered by means of an inhaler.

When desired, formulations can be prepared with enteric coatings adapted

for sustained or controlied release administration of the active ingredient.

The pharmaceutical preparations are preferably in unit dosage forms. In
such form, the preparation is subdivided into unit doses containing appropriate
quantities of the active component. The unit dosage form can be a packaged
preparation, the package containing discrete quantities ot preparation, such as
packeted tabiets, capsules, and powders in vials or arﬁpomes. Also, the unit
dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can be the

appropriate number of any of these in packaged form.
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Other suitable pharmaceutical carriers and their formulations are described
in Remington: The Science and Practice of F’harmécy 1995, edited by E. W.
Martin, Mack Publishing Company, 19th edition, Easton, Pennsylvania.
Representative pharmaceutical formulations containing a compound of the

present invention are described in Example 15.
EXAMPLES

The foliowing preparations and examples are given toc enable those skilled
in the art to more clearly understand and to practice the present invention. They
should not be considered as limiting the scope of the invention, but merely as

being illustrative and representative thereof.

PREPARATION 1

Preparation of a Compound of formiula 7 as Described in Scheme A

A. 5-(2-Methvlallyl)-2,3-dihydrobenzofuran
A solution of 5-bromo-2,3-dihydrobenzofuran (50 grams, 0.251 mole}, and

1,2-dibromoethane (2.2 ml} in tetrahydrofuran {250 ml) was added dropwise to a
stirred suspension of magnesium turnings (7.5 grams, 0.31 gram-atoms) in
tetrahydrofuran (50 ml) over a period of 45 minutes. During the addition the
reaction temperature was maintained at 30° C. The solution was cooled in an
ice-bath and 3-bromo-2-methylpropene was added ali at once. After stirring
overnight, the reaction was quenched with cold 2% hydrochleric acid and the
mixture was extracted with ether. Evapcration of solvent gave 5-(2-methylaliyl)-
2,3-dihydrobenzofuran as an oil (43.4 grams, 99%). M™ 174.

B. 1-{2 3-Dihydrobenzofuran-5-vlipropan-2-one

A solution of 5-(2-methylallyl)-2,3-dihydrobenzofuran (58 grams,
0.333 mole) and pyridine (27 ml) in methylene chloride (450 ml) and methanol
{150 ml} was cooled in a dry ice/acetone bath and a stream of czone passed
through for 1.0 hour. Thiourea {18 grams, 0.24 mole) was added and the mixture
was warmed to room temperature. The resuitant precipitate was filtered and the
mother liquor evaporated to give an oil which was distilled under reduced pressure
to give 1-(2,3-dihydrobenzofuran-5-yl)propan-2-one (32 grams, 54%), bp. 110° C
120mT.
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PREPARATION 2

Preparation of a Compound of formula 4 as Described in Scheme A

The compound of formula 4 is prepared utilizing the procedures described
by Nichols et al. J. Med. Chem. 1873, 16, 480-483; J. Med. Chem. 1988, 29,
2009-2015; and J. Med Chem. 1981, 34, 1662-1668.

A. {5.5)-N-[2-{2.3-Dihydrobenzofuran-5-vi)-1-methvlethyil- 1-phenvlethylamine

hydrochloride
(8)-(~)-1-Phenylethylamine (17.5 mi, 0.136 mole) was added to a stirred

solution of 1-(2,3-dihydrobenzofuran-5-yl}-propan-2-one {32 grams, 0.18 mole} in
benzene (300 mi) and refluxed for 4 hours with water separation. The solution
was evaporated to an oil and the resultant imine was dissolved in ethanol

(300 mi). Activated Raney nickel catalyst (6 grams) was added and the mixture
was hydrogenated at 50 psi for 24 hours. The catalyst was filtered oft and the
solution was acidified with 1.0 M hydrogen chlioride in ether. The salt was filtered
and dried to give (S, S)-N-{2-(2,3-dihydrobenzoturan-5-yi)-1-methylethyl-
1-phenylethylamine hydrochioride (26 grams), m.p. 151 °C.

B. (S.S)-N-[2-(2 3-Dihydrobenzofuran-5-yli-1-methylethyil-N-ethyl-
{1-phenylethvhamine

Sodium triacetoxyborohydride (26 grams, 0.123 mole) was added to a
suspension of (S,8)-N-[2-(2,3-dihydrobenzoturan-5-yl}-1-methyiethyll-
1-phenylethylamine hydrochloride (26 grams, 0.08 mole} in dichloroethane
(300 mi) and friethylamine (11.5 ml). After stirring for 5 minutes, acetaidehyde
(4.8 mi, 0.086 mole) was added and the mixture was stirred for another 2 hours.
Agueous 5% sodium carbonate (400 mi) was added and the mixture was
extracted with methyiene chloride. Evaporation of the solvent gave (S,S)-N-{2-
(2,3-dihydrobenzofuran-5-yl)-1-methylethyl}-N-ethyl-(1-phenylethyl)amine as an oil
(23 grams, 91%), M" 309.

C. {S)-N-[2-(2 3-Dihydrobenzoturan-5-yi}-1-methvlethyllethyviamine
A mixture of (S, 8)-N-[2-(2,3-dihydrobenzofuran-5-yl)-1-rmethylethyl}-

N-ethyi-(1-phenyiethyljamine (23 grams, 0.074 mole) and ammonium formate
{30 grams, 0.48 mole) and 10% palladium on carbon (3.7 grams) in ethanol (300
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ml) was heated under reflux for 2fhours. The mixture was filtered and the solvent
was evaporated to give a residue which was partitioned between 5% sodium
hydroxide and ether. Evaporation of the organic phase gave (S)-N-[2-(2,3-
dihydrobenzoturan-5-yl)-1-methylethyllethytamine as an ot (14 grams, 92%), M”
205.

PREPARATION 3
An Alternative Preparation of a Compound of formuta 4_ as Described in Scheme

A

A. [2-(1-Methv!-2-(3-nitrophenvlethvllethylamine hydrochloride
In dichloromethane (50 ml) was cornbined 1-(3-nitrophenyl)propan-2-one

(1.44 grams, 8 mmole), ethylamine hydrochioride (0.42 grams, 8 mmole), and
triethylamine (1.1 ml, 11 mmole). The mixture was stirred under nitrogen at room
temperature for 30 minutes. Then sodium triacetoxyborohydride (2.5 grams, 11.7
mmole} was added in one portion. The mixture was stirred under nitrogen 18
hours. Additional ethylamine hydrochloride (0.4 grams) was added. After__
another 18 hours the mixture was diluted with ethyl ether, washed with 10%
sodium hydroxide solution (50 ml), dried over anhydrous magnesium sulfate and
the solvent removed under vacuum to give an oil. This oil was taken up into
methanol, acidified with 1M hydrochloric acid in ether and the salt was precipilated
by further addition of ether. The resuiting soi.id was filtered and air dried to give
[2-(1-methyl-2-(3-nitrophenyliethyilethylamine hydrochloride (1.4 grams, 85%),
m.p. 173-175 °C, M*H 208.

B. [2-(4-Bromophenvyi}-1-methylathyllethylamine hydrochioride

A mixture of 1-(4-bromophenyljpropan-2-one (5 grams, 23.5 mmole]),
ethylamine hydrochloride (19 grams, 0.23 mole) and sodium cyanoborohydride
(2.22 grams, 0.035 mole) in methano! (100 ml) was stirred at 22 °C for 15 hours.
The mixture was concentrated under reduced pressure and the residue was
partitioned between 1.0 N sodium hydroxide (25 mi) and ethy! ether (60 ml). The
organic phase was dried (anhydrous magnesium sulfate} and concentrated under
reduced pressure. The oily base was converted to the hydrochloride salt and
recrystailized from ethanoi/ethyl ether to give [2-(4-bromophenyl)-
1-methylethyllethylamine hydrochioride (3.8 grams, 58%), m.p. 175-176 °C.
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C. Similarly, substituting 1-{4-bromophenyljpropan-2-one or 1-(3-
nitrophény[)propan-2-one with other ketones and optionally replacing ethylamine
with other amines, and following the procedures described above in

Preparation 3B, the following compounds of formula 4 were prepared:

[2-(2-Fluorophenyl)-1-methylethyl]ethylamine hydrochloride, m.p. 146 °C;
(S)-[2-{4-Chlorophenyl)-1-methylethyljpropylamine hydrochioride,
m.p. 184-185 °C;
(R)-[2-(3-Tritluoromethylphenyi}-1-methylethyilpropylamine hydrochioride,
m.p. 180-181 °C;
[2-{2,3-Dihydrobenzo[1,4)dioxin-6-yl}-1-methylethyiipropylamine
hydrochloride, m.p. 151-152 °C.

PREPARATION 4
Preparation ot a Compound of formula 13 as Described in Scheme B

A, 1-{terf-Butoxycarbonvlipiperidine-4-carboxvlic acid

To a solution of piperidine-4-carboxylic acid {10 grams, 0.08 mole) in 3N
sodium hydroxide (52 m!), water (48 mtl), and dioxane (100 ml) was added di-tert-
butyl dicarbonate (18.6 grams, 0.085 mole) and magnesium oxide (3.4 grams,
0.084 mole). The mixture was stirred at room temperature for 16 hours. The
mixture was filtered and the filtrate was acidified with sodium bisulfate and
extracted with dichleromethane. The organic layer was dried over magnesium
sulfate and concentrated under reduced pressure to give 1-(ferf-butoxycarbonyl)-
piperidine-4-carboxylic acid as a white solid (17.7g, 99%).

B. 1-(tert-Butoxyearbonvlipineridine-4-(N-methoxy-N-methv)-carboxamide

To a solution of 1-(tert-butoxycarbonyl)piperidine-4-carboxylic acid {17.7
grams, 0.08 mole) in dichloromethane (200 ml) was added N, C-dimethylhydroxyl-
amine hydrochloride (9.2 grams, 0.094 mole), diisopropylethylamine (12.17
grams, 0.084 mole), dicyclohexyicarbodiimide (16.2 grams, 0.079 mole) and
dimethylaminopyridine (4.8 grams, (0.048 mole). The mixture was stirred at room
temperature for 16 hours. The insoluble solid was removed by filtration, and the
filtrate was concentrated under reduced pressure to leave a residue which was

purified by flash chromatography on silica gel eluting with 40% ethyl acetate in
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hexane to give 1-(teri-butoxycarbonyl)piperidine-4-(N-methoxy-N-methyl)-
carboxamide as an oil {17.51 grams, 82%), M*H 273.

C. 1-(tert-Butoxycarbonvl)piperidine-4-carboxaldehvyde

To a cold solution of 1-{fert-butoxycarbonyl)piperidine-4-(N-methoxy-N-
methyl)-carboxamide (7.0 grams, 0.026 mole) in dry tetrahydrofuran (50 ml) was
added lithium aluminum hydride (2.5 grams, 0.066 mole) in portions at 0 °C. The
reaction mixture was stirred for 30 minutes then ethyl ether (100 ml) was added
followed by 20% citric acid (100 ml). Stirring was continued for another 30
minutes. The organic layer was separated and the aqueous layer was extracted
with ethyl ether. The combined organic extract was washed with saturated
sodium bicarbonate solution, water, 10% citric acid and water; dried over sodium
sulfate and concentrated under reduced pressure to give 1-(terf-butoxycarbonyl}-
piperidine-4-carboxaldehyde as an oil (5.02 grams, 92%), M'H = 213.

PREPARATION 5
Preparation of a Compound of formula 17 as Described in Scheme B

A. 1-Methanesulfonyipiperidine-4-carboxylic acid sthyl ester

A solution of methanesulfonyi chloride (28 ml, 0.36 mole} in
dichioromethane (50 ml) was added dropwise to a solution of piperidine-4-
carboxylic acid ethyl éster (50 grams, 0.32 mole) and triethylamine (53 m,

0.38 mole) in dichloromethane (350 ml) at 0 °C. The reaction mixture was stirred
at 0-5 °C for 3 hours. The solution was washed with 2 x 100 m! water, dried
(anyhydrous magnesium sulfate) and concentrated under reduced pressure. The
solid residue was triturated with 100 ml ethyl ether, collected by filtration and dried
to give 1-methanesulfonylpiperidine-4-carboxylic acid ethyl ester (68 grams, 90%}),
m.p. 91-92 °C.

B. 1-Methanesulfonyipiperidine-4-methanol

A solution of 1.0 M lithium aluminum hydride (200 ml, 0.2 mole} in
tetrahydrofuran was added dropwise 1o a solution of 1-methanesulfonylpiperidine-
4-carboxylic acid ethyl ester (68 grams, 0.29 mole) in tetrahydrofuran (500 mi) at
about +5 °C. The reaction mixture was stirred at 5-10 °C for 15 minutes. Water
(10 ml) was added dropwise and the mixture was fittered. The filtrate was

concentrated under reduced pressure and triturated with 50% ethyl ether-hexane
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(100 ml). The resulting white solid was collected and dried to give
1-methanesulfonylpiperidine-4-methanol (46 grams, 82%), m.p. 96-97 °C.

C. 1-Methanesulionvipiperidine-4-carboxaldehyde

A solution of dimethylsulfoxide (39 ml, 0.55 mole} in dichloromethane {300
ml) was added slowly to a solution of oxaiy! chloride (22.7 ml, 0.264 mole) in |
dichloromethane (700 m!) at -60 °C. After 10 minutes a solution of 1-
methanesulfonylpiperidine-4-methanol (46 grams. 0.238 mole) in dichioromethane
(500 ml) was added siowly. After 30 minutes at -80 °C, triethylamine (167 ml) was
added. The mixture was concentrated under reduced pressure and the residue
was partitioned betwaen ethyl acetate (1.2 liters) and water (200 ml). The organic
phase was dried (anyhydrous magnesium sulfate) and concentrated under
reduced pressure. The residue was recrystallized from ethyl acetate/hexane to
give 1-methanesulfonylpiperidine-4-carboxaldehyde (34 grams), m.p. 97 °C.

D. Similarly, substituting methanesulfonyl chloride with other chlorides, and
following the procedures described above in Preparation 5A, the following

compounds of formula 17 were prepared:

1-(Morpholine-4-carbony!)piperidine-4-carboxaldehyde. m.p. 78-79 °C;
and
1-~{Cyclohexanecarbonyl)piperidine-4-carboxaldehyde. M™ 223,

EXAMPLE 1
Preparation of Compounds of Formula la as Described in Scheme C
Route (2)
1A, N-[2-(4-Methoxyphenvl}-1-methylethyll-N-ethyl-{piperidin-4-yimethyamine

dihydrochioride hemihvdrate
To a mixture of N-[2-(4-methoxypheny!)-1-methylethyllethylamine

hydrochloride (2.0 grams, 8.71 mole} and sodium carbonate (3.2 grams, 30 mole)
in toluene (75 ml) and water (50 ml) was added dropwise to a solution of 1-
benzyloxycarbonylpiperidine-4-carbony! chioride (2.67; grams, 9.5 mmole) in
toluene (25 ml). The reaction mixture was stirred at 22 °C for 16 hours. The
mixture was diluted with ethyl acetate (100 ml), the organic phase was dried

{anhydrous magnesium sulfate) and concentrated under reduced pressure. The
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residue was subjected to flash column chromatography over silica gel eluting with
30% ethyl acetate in hexane. The N-[2-{4-methoxyphenyl)-1-methylethyl}-N-ethyl-
[1-(benzyloxycarbonyl)piperidin-4-yicarbonyllamine was obtained as an oil, (3.5
grams, 95%); M"H 438,

A mixture of N-{2-(4-methoxyphenyt)-1-methylethyi]-N-ethyl-{1-(benzyloxy-
carbonyl)-piperidin-4-ylcarbonyllamine (3.5 grams, 8.3 mmole} and 10% paladium
on carbon (0.7 grams) in ethanol (40 mi) was hydrogenated at 22 °C and 50 p.s.i.
for 2.5 hours. The catalyst was removed by filtration and the filtrate was
concentrated under reduced pressure 1o leave N-[2-{4-methoxyphenyl)-1-
methylethyl}-N-ethyl-(piperidin-4-ylcarbonyl)amine as a syrup (2.11 grams, 84%),
M™H 305.

A solution of lithium aluminum hydride (30 mmoile) in tetrahydrofuran (120
mi) was heated under reflux. A solution of N-[2-(4-methoxyphenyl}-1-methylethyl]-
N-ethyl-(piperidin-4-ylcarbonyl)amine (7.8 grams, 25.6 mmele} in tetrahydrofuran
(40 ml) was added dropwise. After 30 minutes excess water was added at 22 °C.
The mixture was filtered and the filtrate was concentrated under reduced pressure
to give N-[2-(4-methoxyphenyl}-1-methylethyl]-N-ethyl-(piperidin-4-yimethyl)amine,
which was isolated as the hydrochloride salt from acetonitrile (7.0 grams, 75%),
m.p. 144-146 °C, M"H 405.

1B. Stmilarly, substituting N-[2-(4-methoxyphenyl)-1-methylethyljethylamine
hydrochioride with (S)-N-[2-(4-methoxypheny!)-1-methylethyljethylamine
hydrochloride and following the procedure described above in Example 1A,
{8)-N-[2-(4-methoxyphenyl}-1-methylethyl}-N-ethyl-(piperidin-4-yimethyl)amine,
M™H 291 was prepared.

Route (b)
1C. {S)-N-{2-(2,3-Dihydrobenzofuran-5-vij- 1 -methylethyil-N-ethyi-(pineridin-
4-yimethvl)-amine
To a solution of (8)-N-[Z-(Z,S-dihydrobenzofurén-S—yi)—1-methylethyl}-

ethylamine (2.38 grams, 11.6 mmol) and 1-(terf-butoxycarbonyl)piperidine-
4-carboxaldehyde (2.47 grams, 11.6 mmol) in dichloroethane (20 ml) was added
sodium triacetoxyborohydride (3.67 grams,17.4 mmole). The reaction mixture
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was stirred for 16 hours at room temperature. The solvent was removed under
reduced pressure and the residue was partitioned between dichioromethane and
saturated sodium bicarbonate solution. The organic layer was washed with water,
dried over potassiurm carbonate and concentrated under reduced pressure 1o
leave a residue which was purified by tiash chromatography on silica gel using
30% ethyl acetate in hexane. Appropriate fractions were combined and
concentrated to give {S)-N-[2-(2,3-dihydrobenzofuran-5-yl)-1-methylethyl}-N-ethyl-
[1-(tert-butoxycarbonyl)piperidin-4-ylmethyllamine as a oil {3.78g, 82%), M"H 403.

To (S)-N-[2-(2,3-dinydrobenzofuran-5-yl}-1-methylethyl}-N-ethyl-{ 1-(tert-
butoxycarbonyl)piperidin-4-yimethyljamine (3.78 grams, 9.4 mmol) was added
20% trifluoroacetic acid {50 ml) in dichioromethane. The solution was stirred at
room temperature for 4 hours. The solution was concentrated under reduced
pressure and the residue was partitioned between dichloromethane and 1N
sodium hydroxide. The organic layer was washed with water, dried over potassium
carbonate and concentrated to give (S)-N-[2-(2,3-dihydrobenzofuran-5-yi}-
t-methylethyl}-N-ethyl-(piperidin-4-yimethyl}lamine as an oil (2.42 grams 85%),
M™H 303.

EXAMPLE 2

An Alternative Preparation of a Compound of Formula |a as Described in Scheme
D

2A. N-[2-{4-Mathoxyphenvl)-1-methylethyl-N-propyl-[1-{tert-butoxycarbonvl)-

piperidin-4-vimethyllamine

A solution of sodium cyancborohydride {(1.07 grams, 17 mmole).
4-aminomethyl-1-(tert-butoxycarbonyl)piperidine (3.0 grams, 14.3 mole) and 1-(4-
methoxyphenyl)propan-2-one (2.35 grams, 14.31 mmole) in methanol (S0 mi) was
stirred at 22 °C for 17 hours. The mixture was concentrated under reduced
pressure and the residue was partitioned between ethyl acetate and water. The
dried {anhydrous magnesium sulfate) organic phase was concentrated under
reduced pressure to leave N-[2-{4-methoxyphenyh)-1-methylethyl]-[1-(tert-
butoxycarbonyl)piperidin-4-yimethyllamine as an oil (4.28 grams, 82%);
hydrochloride, m.p. 198-129 °C (methanolethyl ether), M*H 391.
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A mixture of N-[2-(4-methoxyphenyl}-1-methylethyl]-[1-(tert-
butoxycarbonyl)piperidin-4-yimethyllamine (0.87 grams, 2.4 mmolej,
propionaldehyde (0.2 ml, 2.5 mmole) and sodium triacetoxyborohydride (0.763
grams, 3.6 mmole) in 1,2-dichloroethane (25 ml) was stirred at 22 °C for 16 hours.
The mixture was concentrated under reduced pressure and the residue was
partitioned between 100 mi ethyl ether and 25 ml 10% aqueous sodium
carbonate. The dried (anhydrous magnesium sulfate) and concentrated organic
phase was subjected to flash chromatography over silica gel 230-400 mesh
eluting with 10% ethyl acetate/hexane. Product fractions were concentrated under
reduced pressure to give N-{2-(4-methoxyphenyl)-1-methylethyl}-N-propyl-(1-tert-
butoxycarbonylipiperidin-4-yimethyl)amine as a syrup (0.93 grams, 95%),

M"H 405.

2B.  Similarly, substituting propionaldehyde with acetaldehyde and following the
procedure described above in Exampie 2A, N-[2-({$—methoxyphenyl)-1 -
methylethyl}-N-ethyl-{1-(tert-butoxycarbonyi)piperidin-4-yimethyljamine was

prepared.

EXAMPLE 3
Preparation of Compounds of Formula |b as Described in Scheme E
Route {a)
3A. N-[2-{4-Fluorophenvl}-1-methvlethyli-N-gthyi-
[1-(cyclohexanecarbonylipineridin-4-vimethyllamine dibenzovi-L-tartrate

hemihydrate
A mixture of N-[2-(4-fluorophenyl}-1-methylethyljethylamine (0.5 grams,

2.78 mmole), 1-(cyclohexanecarbonyl)piperidine-4-carboxaldehyde (0.618 grams,
2.76 mmole) and sodium triacetoxyborohydride (C.88 grams, 4.15 mmole) in
1,2-dichloroethane {20 mi) was stirred for 16 hours. The solution was
concentrated under reduced pressure and the residue was partitioned between
1.0N sodium hydroxide (20 ml) and ethy! acetate (50 mi). The organic phase was
dried (anhydrous magnesium sulfate} and concentrated under reduced pressure.
The product was obtained as the dibenzoyl—L-tartraté salt from ethyl ether to give
N-{2-(4-fluorophenyi)-1-methylethyi}-N-ethyl-[1-(cyclohexanecarbonyl)piperidin-
4-ylmethyllamine dibenzoyl-L-tartrate hemihydrate (1.9 grams, 82%),

m.p. 121-123 °C.
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3B.  Similarly, substituting N-{2-(4-fluorophenyij-1-methylethyljethylamine with
other compounds of formula 4, optionally substituting
1-{cyclohexanecarbonyl)piperidine-4-carboxaldehyde with other compounds of
formula 23, and following the procedures described above in Example 3A, the

foliowing compounds of Formula |b were prepared:

N-[2-(3-Phenoxyphenyl)-1-methylethyl}-N-ethyl-[1-(cyclohexanecarbonyi)-
piperidin-4-ylmethyljamine hydrochloride, M"H 463;
N-[2-(4-Methoxyphenyl)}-1-methylethyl]-N-butyl-{1-
(cyclohexanecarbonyl)piperidin-4-ylmethyl]lamine hydrochloride, M™H 429;
N-[2-(3,4-Dichlorophenyl)-1-methylethyl}-N-ethyl-[1-(cyclohexanecarbonyl)-
piperidin-4-yimethyllamine dibenzoyi-L-tartrate hemihydrate, M™H 439,
N-[2-{3-Chlorophenyl)-1-methylethyl)-N-ethyl-{1-{cyclohexanecarbonyl)-
piperidin-4-yimethyllamine dibenzoyl-L-tartrate hemihydrate, M"H 405;
N-[2-{4-Trifluoromethylphenyl)-1-methylethyl}-N-ethyl-[ 1-(cyclohexane-
carbonyl)-piperidin-4-yimethyllamine dibenzoyi-L-tartrate hemihydrate, M"H 439;
N-[2-(2,3-Dihydrobenzo[1,4]dioxin-6-y()-1-methylethyl}-N-ethyl-
|1-(cyclohexanecarbonyl)piperidin-4-yimethyllamine hydrochloride, M"H 4289,
N-[2-(4-Methoxyphenyl)-1-methylethyl]-N-ethyl-[1-(morpholine-4-
carbonyl)piperidin-4-ylrnethyl)arnine dibenzoyl-L-tartrate hemihydrate, M™H 404;
N-{2-]14-(2,2 2-Trifluorosthoxy)phenyl}-1-methylethyl}-N-propy!-
[1-(cyclohexanecarbonyl)piperidin-4-ylimethyljJamine dibenzoyl-L-tartrate
hemihydrate, M"H 483;
N-{2-[4-(2,2,2-Trifluoroethoxy)phenyl}-1-methylethyl}-N-ethyl-[1-{cyclo-
hexanecarbonyl)piperidin-4-ytmethyllamine dibenzoyl-L-tartrate hemihydrate,
M™H 483;
N-[2-(4-Phenoxyphenyl)-1-methylethyi]-N-ethyl-[1-(cyclohexanecarbonyl)-
piperidin-4-yimethyllamine dibenzoyl-L-tartrate hemihydrate, M™H 463;
N-{2-(2,3-Dihydrobenzo[1,4}dioxin-6-y!}-1-methylethyl]-N-ethyl-[1-
(morpholine-4-carbony!)piperidin-4-ylmethyljamine hydrochloride, M™H 432;
N-{2-(3-Tritluoromethylphenyl)-1 -methy\ethyf}Methyi-[? -(morphocline-4-
carbonyb)piperidin-4-yimethyllamine hydrochloride, M™H 442;
N-[2-(3-Chiorophenyl)-1-methylethyl}-N-ethyl-[1-(morpholine-4-
carbonyl)piperidin-4-ytmethyllamine hydrechloride, M™H 408;



10

15

20

25

30

WO 99/43657 PCT/EP99/01102
-54 -

N-[2-(3-Chlorophenyl})-1-methylethyl}-N-cyclopropyimethyl-{1-(morpholine-
4-carbonyl)piperidin-4-yimethyl)amine hydrochloride, M™H 434;
N-[2-(3-Nitrophenyl)-1-methylethyl]-N-propyl-[1-(morpholine-4-
carbony!)piperidin-4-ylmethyljamine hydrochioride, M™H 419;
N-[2-{3-Aminophenyl}-1-methylethyl}-N-propyl-{1-(morpholine-4-
carbonyl)piperidin-4-yimethyljamine dihydrochioride, M"H 403;
N-[2-(3-Trifluoromethyliphenyi)-1-methylethyl]-N-propyl-{ 1 -{(morpholine-4-
carbonyl)piperidin-4-yimethyllamine hydrochloride, M™H 456;
N-[2-{2,3-Dihydrobenzoturan-6-yl}-1-methylethyl)-N-ethyl-[1-(morpholine-4-
carbonyl)-piperidin-4-ylmethyljamine hydrochioride, M*H 416;
N-[2-(2,3-Dihydrobenzofuran-6-yi)-1-methylethyl]-N-propyl-[1-{morpholine-
4-carbonyl)piperidin-4-yimethyllamine hydrochloride, M™H 430;
N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl]-N-ethyl-[ 1-(morpholine-
4-carbonyl)-piperidin-4-yimethyt)amine hydrochloride, M"H 418;
(S)-N-{2-(2,3-Dihydrobenzofuran-5-yl}-1-methylethylj-N-ethyl-[1-
{morpholiine-4-carbonyl)piperidin-4-yimethyijamine hydrochioride, [a)o® +15° (¢
1.0 CHCI3), M"H 416;
N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl}-N-propyl-{1-{morpholine-
4-carbonyl)piperidin-4-ylmethyllamine hydrochloride, M™H 423;
N-[2-(3-Oxo-4H-benzo[1 4joxazin-6-yi}-1-methylethyl]-N-propyi-[1-
(morpholine-4-carbonylpiperidin-4-ylmethyliamine hydrochloride, M™H 458;
N-[2-{4-Nitrophenyl)-1-methylethyi]-N-propyi-{ 1-(morpholine-4-carbonyl)-
piperidin-4-ylmethyllamine, M™H 433;
{ S)-N-{2-{3-Nitrophenytl)-1-methylethyl}-N-ethyl-[ 1 -(morpholine-4-carbonyl)-
piperidin-4-yimethyljamine hydrochioride, M™H 419;
N-[2-(3,3-Dimethyl-2,3-dihydrobenzofuran-6-yi)- 1 -methylethyl}-N-ethyl-
[1-{morpholine-4-carbonyl}piperidin-4-ylmethyljamine hydrochloride, m.p. 203-204
°C; and
(S)-N-[2-(2,2-Dimethyl-2,3-dihydrobenzofuran-5-yi}-1-methylethyl]-N-ethyl-
[1-(morpholine-4-carbonylipiperidin-4-yimethyllamine hydrochloride, M™H 444.
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Route (b) -
3C.  N-[2-(4-methoxyphenyl}-1-methylethyi]-N-ethyl-
[1-{cyclohexanecarbonvhipiperidin-4-yimethyllamine di-p-toluyl-l.-tartrate hvdrate
A solution of N~[2-(4-methoxypheny!)-1—methyle‘(hMl-U-(ten‘-

butyloxycarbonyl)-piperidin-4-ylmethyllamine (0.28 grams, 0.72 mmole) in
trifiuoroacetic acid (5 mi) was concentrated under reduced pressure. The residue
was mixed with 10% agueous sodium carbonate (15 ml), toluene (10 ml) and
cyclohexanecarbonyt chioride (0.134 mi, 1.0 mmole). The mixture was reacted at
22 ©C for 15 hours and extracted with ethyl acetate (25 ml). The organic phase
was dried (anhydrous magnesium sulfate) and concentrated under reduced
pressure. The product was isolated as the di-p-toluyl-L-tartrate salt to give N-[2-
(4-methoxyphenyl)-1-methylethyl]-N-ethyl-[1-(cyclohexanecarbonyl)piperidin-4-
yimethyljamine di-p-toluyl-L-tartrate hydrate (0.29grams, 51%), m.p. 118-120 °C,
M™H 401. |

aD. (5)-N-[2-(4-methoxyphenyi}-1-methylethyl]l-N-ethyl- —
11-(cyclohexanecarbonylipiperidin-4-yvimethyllamine hydrochloride

To a mixture of (S)-N-[2-(4-methoxyphenyl)-1-methylethyl]-N-ethyl-
(piperidin-4-yimethyl)amine (1.54 grams, 5.3 mmole} and sodium carbonate (1.6
grams, 15 mmole) in toluene (50 ml) and water (30 ml) was added
cyclohexanecarbonyl chloride (0.74 mi, 5.5 mmole). After 16 hours the reaction
mixture was extracted with ethyl acetate (100 ml), the organic phase was dried
(anhydrous magnesium sulfate) and concentrated under reduced pressure. The
product was isolated as the hydrochloride salt from ethyl acetate/ethyl ether to
give {S)-N-[2-(4-methoxyphenyl)-1-methylethyl]-N-ethyl-[1-(cyclohexane-
carbonyl)piperidin~4-yimethyi]amine hydrochloride (1.25 grams, 54%), m.p. 159-
160 °C.

3E.  Similarly, substituting (S)-N-[2-{4-methoxyphenyl}-1-metnylethyl)-N-ethyl-
(piperidin-4-yimethyljamine with other compounds of Formula la, optionally
substituting cyclohexanecarbonyl chloride with other éarbonyi chlorides, and
following the procedures described above in Example 3D, the foliowing

compounds of Formula b were prepared:
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N-[2-(4-Methoxyphenyl)-1-methyiethyl]-N-ethyl-(1-isobutyrylpiperidin-4-
ylmethyl)amine dibenzoyl-L-tartrate hydrate, m.p. 118-120 °C ({ethy! ether),
N-[2-{4-Methoxyphenyl}-1-methylethyl]-N-ethyl-[1-(cyclopentanecarbonyi)-
piperidin-4-ylmethyljamine dibenzoyl-l-tartrate hemihydrate, m.p. 121-123°C
{ethyl ether);
N-[2-(4-Methoxyphenyl}-1-methylethyl]-N-ethyl-[1-(tetrahydropyran-4-
carbonyl)-piperidin-4-ylmethyljJamine dibenzoyl-L-tartrate heminydrate, m.p. 116-
118 °C (ethy! ether);
N-[2-(4-Methoxyphenyl)-1-methylethyl]-N-ethyl-(1-acetylpiperidin-4-
yimethyljamine dibenzoyi-L-tartrate hemihydrate, m.p. 114-115 °C (ethyl ether);
N-[2-(4-Methoxyphenyl}-1-methyiethyl}-N-ethyl-[ 1-(diphenylmethyi-
carbonyl)piperidin-4-yimethyljamine dibenzoy!-L-tartrate hydrate, M"H 485;
N-{2-(3-Trifluoromethylphenyl}-1-methylethyl}-N-ethyl-[1-(cyclohexane-
carbonyl)-piperidin-4-ylmethyllamine dibenzoyl-L-tartrate hydrate, M™H 432,
N-[2-(2,3-Dihydrobenzo[1,4]dioxin-6-yi)-1-methylethyl]-N-ethyl-
[1-(tetrahydropyran-4-carbonyl)piperidin-4-ylmethyllamine hydrochloride, M"H 431;
N-[2-(2,3-Dihydrobenzof{1,4]}dioxin-6-yl}-1-methyiethyl}-N-ethyi-
[1-(tetrahydropyran-4-carbonyl)piperidin-4-yimethyljamine dibenzoyl-l-tartrate
hydrate, M'H 431;
N-[2-(3-Triflucromethyiphenyl)-1-methylethyi}-N-ethyl-{1-(tetrahydropyran-
4-carbonylipiperidin-4-yimethyljamine hydrochloride, M*H 441;
N-[2-(3-Chlorophenyl)-1-methylethylj-N-ethyl-[1-(tetrahydropyran-4-
carbonyl)- piperidin-4-yimethyl)amine hydrochloride, M*H 407;
N-[2-(2,3-Dihydrobenzoturan-6-yl}-1-methylethyl]-N-cyclopropyimethyl-
[1-(tetrahydropyran-4-carbanyl)piperidin-4-yimethyl)amine hydrochloride, M"H 442;
N-[2-(2,3-Dihydrobenzofuran-5-yl}-1-methylethyl}-N-cyclopropylmethyl-
[1-(tetrahydropyran-4-carbonylipiperidin-4-yimethyl)amine hydrochloride, M"H 442;
N-[2-(4-Nitrophenyl}-1-methylethyl]-N-propyl-[1-(teri-butoxycarbonyl}-
piperidin-4-yimethyijamine hydrochloride, M™H 420;
N-[2-(4-Nitrophenyl)-1-methyiethyl]-N-propyi-[1-(piperidine-4-carbonyi)-
piperidin-4-yimethyllamine dihydrochloride, M"H 431;
N-[2-{4-Nitrophenyi)-1-methylethyl}-N-propyl-[ 1-(1-trifiuoroacetylpyriding-4-
carbonyijpiperidin-4-ylmetnyllamine dihydrochloride, M™H 5§27,
N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl]-N-ethyl-[1-(2-hydroxy-1-
phenylcarbonyl)piperidin-4-yimethyllamine trifluorcacetate, M™H 451;
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N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl]- 1-methylethyi}-N-propyt-
[1-{4-methanesulfonyliphenylcarbonyl)piperidin-4-ylmethyl)amine hydrochloride,
M™H 632;

N-{2-[3-(4-tert-Butylphenylcarbonylamino}phenyl}-1-methylethyl}-N-propyl-
{1-(turan-2-carbony!)piperidin-4-yimethyljamine triflucroacetate, M™H 544;

N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl}-1-methylethyi}-N-propyl-
[1-(ethoxydicarbonyl)piperidin-4-yimethyl)amine trifiuocroacetate, M™H 550,

N-{2-[3-(4-tert-Butylphenylcarbonytamino)phenyi}-1-methylethyl}-N-propyi-
[1-(pyridine~4-carbonyl)piperidin-4-yimethyljamine trifluoroacetate, M'H 555;

N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl}-1-methylethy!}-N-propyl-
{1-(tert-butylcarbonyl)piperidin-4-ylmethyljamine triflucroacetate, M™H 534;

N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyh- 1-methylethyl}-N-propyl-
[1-(cyclohexylcarbonyl)piperidin-4-yimethyl)amine trifluoroacetate, M™H 360;

N-{2-[3-(4-tert-Butylphenyicarbonylamino)pheny!}-1-methylethy!}-N-propyl-
[1-(pyridine-3-carbonyl)piperidin-4-yimethyl)amine trifiuoroacetate, M*H 555;

N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl]-1-methyiethyl}-N-propyl-
[1-acetylpiperidin-4-yimethyl)amine trifluoroacetate, M"H 492;

N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl]-1-methylethyi}-N-propyl-
[1-(ethylcarbonyl)piperidin-4-yimethyl)amine trifluoroacetate, M™H 506;

N-{2-{3-(4-fert-Butylphenyicarbonylamino)phenyl}-1-methylethyl}-N-propyl-
[1-(2-methyiphenyicarbonyl)piperidin-4-yimethyi)amine trifluoroacetate, M"H 568;

N-{2-{3-(4-tert-Butylphenylcarbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(cyclobutylcarbonyl)piperidin-4-yimethyl)amine trifluoroacetate, M™H 532;

N-{2-(3-(4-tert-Butylphenylcarbonylaminc)phenyl}-1-methylethyl}-N-propyl-
[1-(4-cyanophenyicarbonyl)piperidin-4-yimethyl)amine triflucroacetate, M™H 579,

N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(isobutylcarbonylipiperidin-4-yimethyljamine trifluoroacetate, M™H 534; and

N-{2-{3-(4-tert-Butylphenyicarbonylamino)phenyl]-1-methyliethyl}-N-propyl-
[1-(isoxazole-5-carbonyl)piperidin-4-yimethyl)amine trifiuoroacetate, M™H 545.
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EXAMPLE 4
Preparation of Compounds of Formula Ic as Described in
Route (a)
aA. N2-{4-Methoxyphenyl1-methviethyll-N-ethy)[1-(pyreolidine-

1-carbonvi)piperidin-4-vimethyilamine dibenzovi-L-tartrate hydrate

To a solution of 2 M phosgene/toluene (2.0 mi, 4 mmole) in ethyl ether (20
mi) was added a solution of N-[2-(4-methoxyphenyl-1-methylethyl]}-N-ethyl-
(piperidin-4-ylmethyl}lamine (0.23 grams, 0.79 mmole) in ethyl ether (30 mi). After
30 minutes the precipitate was collected by filtration and dried in vacuo 10 give N-
[2-(4-methoxyphenyl-1-methylethyl]-N-ethyl-(1-chlorocarbonylpiperidin-
4-ylmethyl)amine hydrochloride (0.238 grams, 77%}), m.p. 144-145 °C.

To a suspension of N-[2-(4-methoxyphenyl)-1-methylethyl]-N-ethyl-(1-
chlorocarbonyl-piperidin-4-yimethyl)amine hydrochloride (0.1 grams, 0.257
mmole) in ethyl ether (10 ml} was added pyrrolidine (0.1 ml, 1.2 mmole). The
mixture was stirred at 22 °C for 15 hours. The mixture was shaken with 10%
aqueous sodium carbonate (10 ml), the organic phase was dried (anhydrous
magnesium sulfate) and concentrated under reduced pressure. The residue was
subjected to flash column chromatography over silica gel eluting with ethyt
acetate. The product was isolated as the dibenzoyl-L-tartrate from ethyl ether to
give N-[2-(4-methoxyphenyl)- 1-methylethyl]-N-ethyl-[1 -(pyrrolidiné—1 -
carbonyl)piperidin-4-yimethyllamine dibenzoyl-L-tartrate hydrate (0.087 gram,
45%), m.p.110-112 °C.

4B. Similarly, substituting N-[2-(4-methoxyphenyl)-1-methylethyif}-N-ethyl-
{piperidin-4-yimethyl)amine with other compounds of Formuila la, optionalty
substituting pyrrolidine with other amines, and following the procedures described

above in Example 4A, the following compounds of Formula Ic were prepared:

{S)-N-[2-(4-Methoxyphenyl)-1-methylethyl}-N-ethyl-{1-(3-hydroxy-
pyrrolidine-1-carbonyl)piperidin-4-ylmetnyllamine dibenzoyl-L-tartrate hydrate,
m.p. 101-102 °C; '

N-[2-(4-Methoxyphenyl)-1-methylethyi}-N-ethyl-[1-(4-tert-butoxycarbonyi-
piperazine-1i-carbonyl)piperidin-4-yimethyllamine dibenzoyl-L-tartrate hydrate,
m.p. 108-108 °C, M™H 503;
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N-[2-(3-Trifluoromethylphenyt]-1-methylethyl}-N-ethyl-{1-(2-hydroxymethyl-
piperidine-1-carbenyl)piperidin-4-ylmethyljamine hydrochloride, M™H 470, and

(S)-N-[2-(3-Chlorophenyl)- 1-methylethyl]-N-ethyl-[1-(pyrroligine-
1-carbonylpiperidin-4-ylmethyljamine hydrochicride, MM 392.

Route (b)
AC, N-[2-{4-Methoxyphenyl}-1-methylethyll-N-ethvi-
[1-{diisopropylaminocarbonyi)-piperidin-4-yimethvliamine dibenzoyl-L-tartrate

hemihydrate
A solution of N-[2-(4-methoxyphenyl}-1-methylethyl]-N-ethyl-(piperidin-4-

vimethyl)amine hydrochloride (0.205 grams, 0.564 mmole}, triethylamine (0.5 mi,
3.6 mmole) and diisopropylcarbamyi chioride (0.115 grams, 0.7 mmole} in
dichloromethane (25 mi) was stirred at 22 °C for 15 hours. The residue cbtained
upon concentration under reduced pressure was partitioned between 5% agqueous
sodium carbonate and ethyl ether. The free base obtained from the dried
{anhydrous magnesium sulfate) and concentrated organic phase was converted o
the dibenzoyl-L-tartrate salt to give N-[2-(4-methoxyphenyl)-i-methylethyl-N-
ethyl-{1-(diisopropylaminocarbonyljpiperidin-4-yimethyl]Jamine dibenzoyl-L-tartrate
hemihydrate (0.3 grams, 69%), mp. 105-106 °C.

40.  Similarly, substituting N-{2-(4-methoxyphenyl}-1-methyiethyi]-N-ethyl-
{piperidin-4-ylmethyl}amine with other compounds of Formula la, optionally
substituting diisopropy! carbamyl chioride with other carbamy! chlorides, and
foliowing the procedures described above in Example 4C, the following

compounds of Formula Ic were prepared:

N-[2-(4-Methoxyphenyl}- 1-methylethyl}-N-ethyi-[ 1-(dimethylaminocarbonyi}-
piperidin-4-yimethylJamine hydrochloride, M*H 362;
N-j2-(4-Methoxyphenyl)-1-methylethyl}-N-ethyl-[ 1 -(dimethylaminocarbonyi}-
piperidin-4-yimethyllamine dibenzoyi-L-tartrate hemihydrate, M"H 362;
N-{2-(4-Methoxyphenyt)-t-methylethyll-N-ethyi-(1-propanoylpiperidin-4-
ylmethy!)amine dibenzoyl-L-tartrate, m.p. 106-107 °C, M"H 347;
N-(2-(4-Methoxyphenyl)-1-methylethy(]-N-ethyi-[ 1-(isopropylaminc-
carbonyl)piperidin-4-ylmethyljamine, m.p. 123-124 °C;
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N-[2-(3-Trifluoromethyiphenyl)-1-methylethyl]-N-ethyl-[1-{dimethyiamino-
carbonyl}-piperidin-4-ylmethyljamine dibenzoyl-L-tartrate, M"H 400;

N-[2-(:1-Methoxyphenyl)~1 -methylethyll-N-ethyl-[1-(diethylamino-
carbonyl)piperidin-4-yimethyllamine hydrochioride, m.p. 68-70 °C;

N-[2-(2,3-Dihydrobenzo{1 4}dioxin-6-yl}-1-methylethyl}-N-athyl-
[1-(diethylaminocarbonyl)piperidin-4-ylmethyl)amine hydrochloride, M*H 418;

N-[2-{2,3-Dihydrobenzol[1,4}dioxin-6-yl)-1-methylethyl}-N-ethyl-
1-(dimethylaminocarbonyl)piperidin-4-yimethyllamine hydrochloride, M™H 380,

N-{2-[4-(2,2,2-Trifluoroethoxy)phenyi}-1-methylethyl}-N-propyl-
[1-{dimethylaminocarbonylpiperidin-4-ylmethyllarmine dibenzoyl-L-tartrate,
M"H 444;

N-{2-[4-{2,2,2-Trifluoroethoxy)phenyl}-1-methylethyl}-N-ethyl-
[1-{(dimethylaminocarbonyl)piperidin-4-yimethyllamine dibenzoyl-L-tartrate,
M*H 430;

N-[2-(4-Methoxyphenyl)-1-methylethyl]-N-propyi-{ 1-(dimethylamino-
carbonyl)-piperidin-4-yimethyllamine dibenzoyi-{-tartrate, m.p. 109-110 °C;

N-[2-(3-Trifluoromethylphenyl)-1-methylethyl}-N-ethyl-[1-(piperidine-1-
carbonyl)-piperidin-4-yimethyfjamine hydrochioride, M"H 440;

N-[2-(3-Trfluoromethylohenyl)-1-methylethyl}-N-ethyl-[ 1-(piperidine-1-
carbonyl}-piperidin-4-yimethyllamine dibenzoyl-L-tartrate, M'H 440;

N-[2-(3-Chloromethylphenyt)-1-methylethyl)-N-ethyl-[1 - (dimethylamino-
carbonyl)-piperidin-4-yimethyljamine dibenzoyl-L-tartrate, M"H 366;

N-{2-(4-Tritlucromethyiphenyll-1-methyiethyl]-N-ethyi-{1-(piperidine-1-
carponyl)-piperidin-4-yimethyllamine dibenzoyl-L-artrate, M'H 440;

N-[2-(4- Trifiuoromethylphenyl}- 1-methylethyl]-N-ethyi-[ 1-(dimethylamino-
carbonyh)-piperidin-4-yimethyl)amine dibenzoyl-L-tartrate, M"H 400;

N-[2-(4-Methoxyphenyl)- 1-methylethyi}-N-ethyi-[1-(tert-butylamino-
carbony)piperidin-4-yimethyljamine, m.p. 96-97 °C;

N-[2-(3-Trifluoromethylphenyl)-1-methylethy!}-N-ethyl-[1-(pyridine-
3-methylaminocarbonyl)piperidin-4-yimethyllamine dihydrochloride, M™H 463;

N-[2-(3-Tritlucromethylphenyl)-1-methylethyl}-N-ethyl-{1-(1,2,3,4-
tetrahydro[1,5inaphthyridine-1 —carbonyf)piperidin-d-y}lmethyi]arnine
dihydrochloride, M"H 486;

N-[2-(3-Chiorophenyl}-1-methyiethyi]-N-ethyl-{ 1-(piperidine-1-
carbonyl)piperidin-4-yimethyllamine hydrochioride, M"H 408;
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N-[2-{3-Trifluoromethyiphenyl)-1-methylethyl}-N-ethyl-[1-(1,2,3,4-
tetrahydroquinoline-1-carbonyi)piperidin-4-ylmethyllamine hydrochloride,
M'H 488;

N-[2-(3-Trifluoromethylphenyl)-1-methylethyl]-N-ethyl-[1-(3,4-
dihydrogquinoline-2H-benzo[1,4Joxazine-4-carbonyl)piperidin-4-yimethyllamine
hydrochloride, M™H 480; and

N-i2-(3-Trifluoromethylphenyl)1-methylethyl]-N-ethyl-[1-(2-
methylcarbogylpiperidine-1-carbonyl)piperidin-4-yimethyljamine hydrochioride,
MH 4W

N-{2-[3-({4-tert-Butylphenylcarbonylamino)phenyl]-1-methylethyi}-N-propyi-
[1-(4-methyipiperazine-1-carbonyl)piperidin-4-ytmethyljamine dihydrochloride,
m.p. 182-183 °C, M"H 576;

N-{2-[3-{4-tert-Butylphenylcarbonylaminc}phenyl]-1-methylethyl}-N-propyl-
[1-thiomorpholine-4-carbonyl}piperidin-4-yimethyljamine hydrochloride,

m.p. 137-138 °C, M"H 57¢;

N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl]-1-methylethyl}-N-propyl-

' (1-(diethylaminocarbonyl}piperidin-4-yimethyljamine trifluoroacetate, M"H 549;

N-{2-[3-(4-teri-Butylphenylcarbonytamino)phenyl}-1-methylethyl}-N-propyl-
[1-(dimethylaminocarbonyl)piperidin-4-ylmethyl)amine trifluoroacetate, M™H 521,

N-{2-[3-(4-fert-Butylphenylcarbonylamino)pheny(]- 1-methylethy}-N-propyi-
[1 -(diisopropylaminocarbonyl)piperidin-4—yimethyl)amine trifluoroacetate, M™H 577;
and

N-{2-[3-(4-teri-Butylphenylcarbonylamino)phenyl}-1-methylethy!}-N-propyl-
[1-{phenylaminocarbonyl)piperidin-4-yimethyl)amine trifluoroacetate, M™H 569.

Route (¢}
4E. N-[2-{4-Methoxyphenyl)-1-methylethyi]-N-ethyl-
I1-(methylaminocarbonylipiperidin-4-vimethyllamine

To a solution of N-[2-(4-methoxyphenyl)-1-methylethyi]-N-ethyi-(piperidin-
4-yimethyllamine (0.23 grams, 0.79 mmole) in ethyl ether (10 m!) was added
methyl isocyanate (0.2 ml, 3.4 mmole). After 1.0 hour at 22 °C, the solution was
concentrated under reduced pressure and the residue was recrystallized from
ethyl ether/hexane to give N-[2-(4-methoxyphenyl)-1-methylethyl]-N-ethyl-
[1-{methylaminocarbonyl)piperidin-4-ylmethyljamine (0.24Q9 grams, 91%) m.p. 97-
88 °C.
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4F.  Similarly, substituting N-[2-(4-methoxyphenyi)-1-methylethyl]-N-ethyl-
(piperidin-4-yimethyl)amine with other compounds of Formuiza la, optionally
substituting methy! isocyanate with other isocyanates, and following the

5 procedures described above in Example 4E, the {ollowing compounds of Formula -

lc were prepared:

N-[2-(3-Chlorophenyl)-1-methylethyl]-N-ethyt-[ 1-(isopropylaminocarbonyt)-
piperidin-4-yimethylJamine dibenzoyl-L-tartrate, M™H 380;
10 N-[2-(3-Chlorophenyl)-1-methylethyl}-N-ethyi-{1-{cyclohexylaminocar-
bonyijpiperidin-4-ylmethyijamine dibenzoyl-L -tartrate, M"H 420;
N-[2-{4-Methoxyphenyl)-1-methylethyl)-N-ethyl-|1-(methylaminothio-
carbonyl)-piperidin-4-yimethyllamine dibenzoyl-L-tartrate, M™H 364;
N-{2-{3-(4-tert-Butyiphenylcarbonylaminophenyl]-1-methylethyi}-N-propyi-
15 [1-{tert-butylaminocarbonyl)piperidin-4-ylmethyllamine, m.p. 155-160 °C, M"H 549;
N-{2-[3-{4-tert-Butylphenylcarbonylamino)phenyl}-1-methylethyt}-N-propyl-
[1-{tert-butytaminocarbonyl)piperidin-4-yimethyllamine trifiuoroacetate, M"H 548;
N-{2-{3-(4-tert-Butylphenylcarbonylamino)phenyi]-1-methyiethyl}-N-propyi-
[1-(isopropylaminocarbonyl)piperidin-4-ylmethyljamine trifluoroacetate, M"H 535;
20 and
N-{2-[3-(4-teri-Butylphenylcarbonylarmino)phenyl}-1-methylethyl}-N-propyl-
[1-(methylaminocarbonyl)piperidin-4-yimethyljamine trifluoroacetate, M™H 507.

Route {d)
25 4G.  N-[2-(4-Methoxyphenyl}-1-methyiethvil-N-ethvl-(1 -aminocarbonvipiperidin-
’ 4-vimethylamine

A mixture of N-[2-(4-methoxyphenyl)-1-methyiethyli-N-ethyl-(piperidin-4-
yimethyl)amine hydrochloride (0.42 grams, 1.16 mmole) and potassium cyanate
(1.5 grams, 18.5 mmole) in water (5 ml} was heated under reflux for about 20
30 minutes. The white solid which formed upon cooling was collected and
recrystallized from chloroform/hexane to give N-[2-(4-methoxyphenyi)-1-
methylethyi]-N-ethyl-(1-aminocarbonylpiperidin-4-yirnethyllamine (0.3 grams,
77%), m.p. 104-105 °C.
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4H. N-[2-(4-Methoxyohenyll-1-methylethyl]-N-ethyi-11-(4-acetylpiperazine-

1-carbonyl}-piperidin-4-vimethyllamine dibenzovl-L-tartrate hvdrate

A solution of N-[2-(4-methoxypheny!)-1-methylethyll-N-ethyi-[1-(4-tert-
butoxycarbonylpiperazin-1-ylcarbonyl)piperidin-4-yimethyllamine (0.325 grams,
0.65 mmole) in triflucroacetic acid (2.0 mi) was kept at 22 °C for 45 minutes. The
solution was concentrated under reduced pressure, the residue was partitioned
between 1N sodium hydroxide and ethyl ether. The dried (anhydrous magnesium
sulfate) organic phase was concentrated under reduced pressure. The residue
was dissolved in a mixture of pyridine {5 mi} and aeetic anhydride (1.0 ml) and the
solution was kept at 22 °C for 15 hours. The solution was concentrated under
reduced pressure and the residue was partitioned between 0.5N sodium hydroxide
and ethy! ether. The organic phase was dried (anhydrous magnesium sulfate) and
concentrated. The product was isolated as the dibenzoyl-L-tartrate salt from ethyl
ether to give N-[2-(4-methoxyphenyl)}-1-methylethyl}-N-ethyl-[1-(4-acetyl-
piperazine-1-carbonyl)piperidin-4-ylmethyljamine dibenzoyl-L-tantrate hydrate
(0.13 grams, 26%), m.p. 117-119 °C, MR 445,

4], Similarly, substituting N-[2-{(4-methoxyphenyl)-1-methylethyl}-N-ethyl-
(piperidin-4-yimethyl)amine hydrochloride with other compounds of Formula la
and following the procedures described above in Example 4H the following

compounds of Formula Ic were prepared:

N-{2-[3-(4-terl-Butylphenylcarbonylamino)phenyl]- 1-methylethyl}-N-propyl-
{1-carbamoylpiperidin-4-ylmethyl)amine, m.p. 182-183 °C, M'H 493; and

N-{2-[3-(4-teri-Butylphenylcarbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(1,1-dioxo-thiomorpholine-4-carbonyl)piperidin-4-yimethyl)amine hydrochioride,
M™H 611,

EXAMPLE 5
Preparation of Compounds of Formuia id as Described in Scheme G

8A.  N-2-(4-Methoxyphenyl)-1-methylethyl]-N-ethyl-
[1-{isopropvioxycarbonvl)piperidin-4-yimethvllamine dibenzoyl-L-tartrate

To a mixture of N-[2-(4-methoxyphenyl)-1-methylethyl}-N-ethyi-(piperidin-4-
ylimethylJamine hydrochloride (0.2 grams, 0.55 mmole) and triethylamine (0.4 ml,

2.9 mmole) in dichloromethane (10 mi) was added 1.0M isopropyl chioroiormate
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(0.83 mi, 0.83 mmoie) in toluene. The reaction mixture was stirred at 22 °C for 16
hours, then concentrated under reduced pressure. The residue was partitioned
between ethyl acetate (20 mi) and 5% aqueous sodium bicarbonate (20 mi}). The
dried {anhydrous magnesium sulfate) organic phase was concentrated under
reduced pressure and the residue was subjected to flash column chromatography
over sifica gel eluting with 1% methanol in chioroform containing 0.5% ammaonium
hydroxide. The product was isolated as the dibenzoyl-L-tartrate salt {ethyl ether)
to give N-[2-(4-methoxyphenyl)-1-methylethyl)-N-ethyl-] 1 -(isopropyloxycarbonyl)-
piperidin-4-ylmethyllamine dibenzoyl-l.-tartrate (0.345 grams, 85%), m.p.

96-98 °C, M"H 377.

5B.  Similarty, substituting N-[2-(4-methoxyphenyl)-1-methylethyl}-N-ethyl-
(piperidin-4-ylmethyl)amine hydrochloride with other compounds of Formula la
and isopropyl chioroformate with other chioroformates, and following the
procedures described above in Example 5A, the following compounds of Formula

1d was prepared:

N-{2-[3-(4-tert-Butylphenylcarbonylaminophenyi)-1-methylethyi}-N-propyl-
[1-(ethoxycarbonyl)piperidin-4-ylmethyilamine trifluoroacetate, M™H 522.

EXAMPLE 6

Preparation of a Compound of Formula je as Described in Scheme H

BA. {(S)-N-{3-[4-({[2-(2.3-Dihydrobenzofuran-5-vl}-1-methylethvi]-

ethylaminoimethyl)-piperidin-1-vi}-3-oxopropylimethansutfonamide

To a solution of N-tert-butoxycarbonyl-B-alanine (0.31 grams, 1.65 mmolg)

in dichioromethane {5 mi} was added N,N'-carbonyldiimidazoie (0.3 grams, 1.85
rmmole). The reaction mixture was stirred at room temperature for 2 hours. To
the reaction mixture was added a solution of ($)-N-[2-(2,3-dihydrobenzoturan-5-
yI}1-methylethyl}-N-ethyl-(piperidine-4-yimethyDamine (0.5 grams, 1.85 mmole) in
dichloromethane (2 m!). The reaction mixture was stirred for 16 hours. The
solvent was evaporated and the residue was purified by flash chromatography on
silica gel using 2% methanol in dichloromethane con::aining 0.1% ammonium
hydroxide. Appropriate fractions were combined and concentrated to give
(S)-3-tert-butoxycarbonylamino-1-[4-({{2-(2,3-dihydrobenzoturan-5-yl)-
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1-methylethyl]-ethylamino}methy!)piperidin-1-yljpropan-1-one as a solid {(0.76
grams, 87%).

To (S)-3-tert-Butoxycarbonylamino-1-[4-({{2-(2,3-dihydrobenzofuran-5-yi)-
1-methylethyliethylamino}methyl)piperidin-1-yl}-propan-1-one (0.76 grams, 1.60
mmo!) was added 20% trifluroacetic acid (20 ml). The reaction mixture was stirred
at room temperature for 4 hours. The mixture was concenirated under reduced
pressure and the residue was partitioned between dichioromethane and 1N
sodium hydroxide. The organic layer was washed with water, dried over potassium
carbonate and concentrated to give (S)-3-amino-1-[4-({{2-(2,3-dihydrobenzofuran-
5-yl)-1-methylethyllethylamino}methyl)piperidin-1-y{]-propan-1-one as an ol
(0.59 grams, 99%), M"H 373.

To {S)-3-amino-1-[4-({[2-(2,3-dihydrobenzofuran-5-yl)-1-methylethyl}-
ethylamino}-methyl)piperidin-1-yljpropan-1-one (0.4 grams, 1.07 mmol) and
diisopropylethylamine (0.21 grams, 1.62 mmole) in dichloromethane (10 mi) at
0 °C was added methanesulfonyl chloride (0.16 grams, 1.3% mmole). The
reaction mixture was stirred at room temperature for 3 hours. The mixiure was
washed with water, dried over potassium carbonate and concentrated 1o give a
residue which was purified by flash chromatography on sitica gel using 3%
methanot in dichloromethane containing 0.1% ammonium hydroxide. Appropriate
fractions were combined and evaporated to give (S)-N-{3-[4-({[2-(2,3-
dinydrobenzoturan-5-yl}-1-methylethyliethylamino)methyl)piperidin-1-ylj- 3-
oxopropylimethansulionamide as an oil (0.32 grams, 66%), M"H 452 Analysis %
of the hydrochloride salt: Found: C, 51.83; H, 7.38; N, 7.87. Requires: C, 51.82; H,
7.56; N, 7.88.

6B.  Similarly, substituting (S)- N-[2-(2,3-dihydrobenzofuran-5-yl)-1-
methylethyl}-N-ethyl-(piperidine-4-yimethyl}amine with other compounds of
Formuia ia, optionally substituting methanesulfonyl chloridge with other chiorides,
and following the procedures described above in Example 84, the foliowing

compounds of Faormuta je were prepared:

N-{1-[4-({[2-(3-Triflucromethylphenyl)-1-methylethyljethylamino}-
methyl)piperidin-1-ylj-3-oxo-propyl-methanesulionamide hydrochloride, M™H 478;
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N-{1-[4-({{2-(3-Trifluoromethylphenyl)-1-methylethyijethylamino}methyl)-
piperidin-1-ylj-3-oxo-propyl}-N-methyl-methanesuffenamide hydrochioride, M™H
492:

N-{1-[4-({{2-(3-Trifluoromethyiphenyl)-1-methylethyljethylamino}-
methyl)piperidin-1-yi]-3-oxo-propyl}-N,N-dimethyl-methanesulfonamide
hydrochioride, M'H 507,

{S}-N-{1-[4-({[2-(3-Tritluoromethylphenyl)- 1-methylethyllethylamino}-
methyl)piperidin-1-yl]-3-oxo-propyl}-4-methylphenylsulionamide hydrochloride,
M™H 554;

N-{1-[4-{{[2-(3-Trifluoromethylphenyl}-1-methylethy!lethylamino}-
methyl)piperidine-1-carbonyl]-2-methanesulionyi-ethyl}-methanesulfonamide
hydrochloride, M™H 571,

(S)y-N-{1-{4-({{2-(3-Chioropheny!}-1-methylethyljethylaminojmethyl)-
piperidine-1-carbonyi}-3-methanesutfonyi-propyf}-methanesutfonamide
hydrochloride, M™H 536;

{S)-N-{1-[4-({[2-{3-Chlorophenyl)-1-methylethyllethylamino}methyl)-
piperidine-1-carbonyl)-3-methanesulfinyl-propyl}-methanesulfonamide
hydrochtoride, M™H 520;

{S)-N-{1-[4-({[2-(3-Chiorophenyl}- 1-methylethyllethylamino}methyl)-
piperidine-1-carbonyl}-3-methanesulionyi-propyl}-methanesulfonamide
hydrochloride, M"H 536; and

(S}-N-{2-[4-({[2-(2,3-Dihydrobenzoturan-5-yl}- 1-methylethyllethylamino}-
methyl)-piperidine-1-yi]- 1,1-dimethyi-2-oxo-ethyi}-methanesulfonamide
hydrochloride, M™H 466.

EXAMPLE 7
Preparation of Compounds of Formula Hf as Described in Scheme 1 -
Route (a)
7A.  {S)-N-2-(2 3 -Dinydrobenzofuran-5-yi)-1-methylethyil-N-ethyi-

- {1-methanesulionyl-piperidin-4-yimethyllamine

(S}-N-[2-(2,3-dihydrobenzofuran-5-yl}-1-methyiethyllethylamine (24 grams,
0.117 mole) was dissolved in dichioroethane (300ml) and sodium
triacetoxyborohydride (37.2 grams, 0.176 mole) was added. After stirring for 5
minutes N-methanesulfonyl-piperidine-4-carboxaldehyde (22.4 grams, 0.117

mole) was added and the mixture was stirred for another 2 hours. 5% sodium
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carbonate (600ml} was added and the mixture was extracted with
dichloromethane. Evaporation of the solvent gave an oil which was recrystaliized
from ether to give {S)-N-[2-(2,3,-dihydrobenzoturan-5-yl)-1-methylethyl]-N-ethyi-
(1-methanesulfonylpiperidin-4-yimethyl)amine (28 grams, 63%), m.p. 98-101 °C.

7B.  (8)-N-[2-(2 3.-Dihydrobenzofuran-5-yl}-1-methylethyli-N-ethyl-

(1-methanesulfonyl-piperidin-4-vimethvilamine hydrochloride
(S)-N-[2-(2,3,-Dihydrobenzofuran-5-yl)- 1-methylethyl)-N-ethyl-

(1-methanesulfonylpiperidin-4-ylmethyl)amine (0.913 grams, 2.4 mmoie} was

dissolved in warm methanol (20 mi}. To this solution was added 1.0M hydrogen
chioride (2.5 mi} in ethyl ether. The solvent was removed under reduced
pressure. The residue was dissolved in warm 2-butanone (3.0 m!). After 15 hours
at 22 °C, the crystals were coliected and dried in vacuo to give (S)-N-[2-(2,3,-
dihydrobenzofuran-S-yl)-1-methylethyi}-N-ethyl-(1-methanesulfonylipiperidin-4-
yimethyl)amine hydrochloride {0.99 grams, 99%), m.p. 112-114 °C, M"H 381.

7C.  (S)-N-[2-(2 3 .-Dihydrobenzofuran-5-vi}-1-methylethyl]-N-ethyl-  —

{1-methanesulionvl-piperidin-4-vimethyhiamine phosphate
{S)-N-[2-{2,3,-Dihydrobenzofuran-5-yl)- 1-methylethyl}-N-ethyl-

{1-methanesulfonylpiperidin-4-yimethyl)amine (0.4 grams, 1.05 mmole) was

dissolved in (10 mi) lr(lo_t 10% aqueous ethanol. To this solution was added 85%

phosphoric acid (0.122 grams, 1.06 mmole). The solution was stored at 22 °C for
16 hours. The deposited crystals were collected and dried in vacuo at 70 °C to
give (5)-N-[2-(2,3,-dihydrobenzofuran-5-yi)-1-methylethyl}-N-ethyl-(i-
methanesulfonylpiperidin-4-ylmethyljamine phosphate (0.454 grams, 97%),

m.p. 209-210 °C.

7D.  Similarly, substituting (S}-N-[2-(2,3-dihydrobenzofuran-5-yl}-1-methylethyl}-
N-ethyl-{piperidine-4-ylmethyljamine with other compounds of formuia 4,
optionally substituting methanesulionyi chloride with other chiorides, and following
the procedures described above in Examples 7A, 7B, or 7C, the following

compounds of Formula If were prepared:
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N-{2-[4-(2,2,2-Triflucroethoxy)phenyl}-1-methylethyl}-N-propyl-
(1-methanesultonyl-piperidin-4-yimethyl)amine dibenzoyl-L-tartrate hydrate,

M™H 451;

N-{2-(3-Trifluoromethylphenyl)-1-methylethyil-N-ethyl-(1-methanesulfonyl-
piperidin-4-ylmethyljamine hydrochloride, M™H 407,

{S)-N-[2-(3-Trifluoromethyiphenyl)-1-methylethyi}-N-ethyl-(1-methane-
sulfonyl-piperidin-4-yimethylhamine hydrochloride, | u]pzs +10.2° {c 1.0 CH;OH};
M™H 407;

(R)}-N-[2-(3-Triftuoromethylphenyl}-1-methylethyl}-N-ethyl-(1-methane-
sulfonyl-piperidin-4-ylmethyl)jamine hydrochloride, [odo> -8.86° (¢ 1.0 CH;OHY);
M™H 407;

N-[{2-(3-Trifluoromethyiphenyl)- i-methylethyl]-N-ethyl-(1-methane-
sulfonylpiperidin-4-ylmethyl)amine dibenzoyl-L-tartraie hydrate, M™H 407;

N-{E-(2,3-Dihydrobenzo[1 A4ldioxin-6-yi)-1-methylethyl]-N-ethyl-
(1-methanesuffonyl-piperidin-4-yimethyliamine hydrochioride, M™H 397;

(S)-N-[2-(2,3-Dihydrobenzo[1,4]dioxin-6-yi)- 1-methylethyl]-N-ethyl-
(1-methanesulfonyipiperidin-4-yimethylamine hydrochloride, [a}s> +11.2° (¢ 1.0
CH,OH); M™H 397;

N-[2-(2,3-Dihydrobenzo[1,4]dioxin-5-yi)-1-methylethyl}-N-ethyl-
{1-methanesulfonyl-piperidin-4-yimethyl)amine dibenzoyl-L-tartrate 'hydrate,

M™H 397,

N-[2-(3-Trifluoromethylphenyl)-1-methylethyl]-N-ethyl-(1-methane-
sulfonyipiperidin-4-yimethyl)amine dibenzoy!-L-tartrate hydrate, M™H 407;

N-[2-(3-Chlorophenyl)-1-methyiethyl]-N-ethyi-(1-methanesulfonylpiperidin-
4-yimethyl)amine hydrochioride, M"H 373;

{S)-N-[2-(3-Chloropheny’)-1-methylethyl]-N-ethyl-{ 1-methanesulfony}-
piperidin-4-yimethylyamine hydrochloride, [a)o> +11.2° {¢ 1.36 CHLOH), M"H 373;

(R)-N-{2-(3-Chlorophenyl)-1-methylethyl}-N-ethyl-(1-methanesulfony!-
piperidin-4-yimethyl)amine hydrochloride, [a]025 -8.4° (¢ 0.42 CH;OH), M™H 373;

N-[2-(3-Aminosulionyl-4-methoxyphenyl)- 1-methylethyl]-N-propyi-{1-(tert-
butoxycarbonyl)piperidin-4-ylmethyllamine hydrochloride, M™H 484;

N-[2-(3-Nitrophenyl}-1-methylethyl}-N-propyl-(1-methanesultonylpiperidin-
4-ylmethyl)amine hydrochloride, M™H 384;

N-[2-(3-Aminosulfonyi-4-methoxyphenyl)-1-methylethyl}-N-propyl-
(1-methanesuifonyl-piperidin-4-yimethyl)amine hydrochloride, M™H 462;
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{R)-N-{2-(2,3,-Dihydrobenzofuran-5-yi)-1-methyiethyl}-N-ethyl-
(1-methanesulfonyl-piperidin-4-yimethyl)amine {28 grams, 63%), [oz].;25 -9° {(c1.0
CH.0OH); M™H 381,

N-{2-(2,3-Dihydrobenzoturan-5-yt)-1-methytethyl}-N-cyclopropyimethyi-
(1-methanesulionylpiperidin-4-yimethyl)amine hydrochloride, M™H 407;

N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl)-N-propy}-
(1-methanesulionyl-piperidin-4-ylmethyl)amine hydrochloride, M™H 395;

(8)-N-{2-(2,3-Dihydrobenzofuran-5-yl)- 1-methylethyll-N-propyi-
(1-methanesulfonyl-piperidin-4-yimethytjamine hydrochioride, M™H 395,

N-[2-({Benzo[1,3]dioxol-5-yi}-1-methylethyl}-N-ethyl-(1-methane-

T——————
sulfonylpiperidin-4-ylmethyl)amine hydrochloride, M™H 383;

N-[2-(2,3-Dihydrobenzo[1,4]dioxin-6-yl)-1-methylethyl]-N-isopropyl-

{1 -methanesulfony!-piperidin-4-ylrnethyl)amine hydrochloride, M™H 411;

N-{2-{2,3-Dihydrobenzofuran-6-yl)-1-methylethyl}-N-propyl-
(1-methanesulfonyl-piperidin-4-yimethyl)amine hydrochloride, M™H 395;

N-[2-(2,3-Dihydrobenzofuran-6-yl)-1-methylethyi}-N-ethyl-
{1-methanesulionyl-piperidin-4-yimethyl)amine hydrochloride, M™H 381,

N-[2-(2,3-Dihydrobenzofuran-6-yi}- 1-methyiethyil-N-cyclopropylmethyi-
(1-methanesulfonyipiperidin-4-yimethyljamine hydrochioride, M"H 407,

N-[2-(3-Oxo0-4H-benzo{1,4)oxazin-6-y!}-1-methylethyl]-N-ethyl-
(1-methanesulfonyipiperidin-4-ylmethyljamine hydrochloride, M™H 424.1;

N-[2-{4-Methylthicphenyl)-1-methylethyl}-N-ethyl-(1-methane-
sulfonylpiperidin-4-ylmethyl)amine hydrochloride, m.p. 71-72 °C;

N-[2-{indan-5-yi)-1-methylethyl}-N-cyclopropyimethyl-
(1-methanesum{peridin-4-ylmethyi)amine hydrochloride, M™H 405;

N-[2-{Indan-5-y)}-1-methylethyl)-N-ethyl-(1-methanesulionylpiperidin-
4-yimethylyamine hydrochloride, MR 378;

N-[2-(Indan-5-yi}-1-methylethyl]-N-propyi-(1-methanesulfonyipiperidin-
4-yimethylyamine hydrochloride, M™H 393;

(S)-N-{2-{3,4-Dimethoxyphenyl)-1-methylethyl}-N-gthyl-{1-methane-
sulionylpiperidin-4-yimethyljamine hydrochloride, M™H 399;

N-{2-{4-Nitrophenyl)-1-methylethyl}-N-propyl-(1-methanesulfonylpiperidin-
4-yimethyl)amine hydrochloride, M"H 3398;

N-[2-(3,3-Dimethyl-2,3,-dihydrobenzoiuran-5-yl)-1-methylethyli-N-ethyl-
{1-methanesulfonyipiperidin-4-ylmethyljamine hydrochloride, m.p. 67-69 °C;

PCT/EP99/01102
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N-[2-{3-Nitrophenyl}-1-methylethyl]-N-ethyl-(1-methanesulfonyipiperidin-
4-yimethyf)amine, M™H 384;

{S)-N-[2-(2,2-Dimethyl-2,3-dihydrobenzoturan-5-yl)- 1-methylethyl]-N-ethyi-
{1-methanesutfonyipiperidin-4-yimethyl)amine hydrochloride, M™H 409;

N-f2-(Benzoturan-5-yi)-1-methylethyl]-N-ethyl-{ 1 -methanesulfonylpiperidin-
4-yimethyl)amine hydrochioride, M™H 379;

N-{2-(5,6,7 8-Tetrahydronaphthalene-2-yl)-1-methylethyl}-N-ethyi-
{1-methanesulionylpiperidin-4-yimethyl)amine hydrochioride, M™H 393;

N-[2-(Naphthalene-2-yl)-1-methylethyl]-N-ethyl-(1-methanesuwionyi-
piperidin-4-ylmethyljamine hydrochloride, M™H 389; and

N-{2-(Chroman-6-yl}- 1-methylethyll-N-ethyl-( 1-methanesulfonylpiperidin-
4-yimethyf)arfine hydrochloride, M"H 395.

Route {b)
7E. Alternative Preparation of (S)-N-[2-(2.3.-Dihydrobenzofuran-5-vi-

i-methviethyl]-N-gthyl-{1-methanesuffonyipiperidin-4-vimethyllamine

hydrochloride
A solution of 1-methanesulfonylpiperidine-4-carbonyl chipride in

dichloromethane {10 ml) was added to a suspension of (S)-N-[2-(2,3,-
dihydrobenzoturan-5-yl)-1-methylethyl]-ethylamine hydrochloride (1.21 grams, 5
mmole} in dichloromethane (10 mi). The mixture was cooled to 0 °C, and
triethylamine (1.7 mi, 12.2 mmo!) was added dropwise. When the addition was
complete, the mixture was warmed to room temperature and stirred for about

1 hour. Saturated ammonium chloride was added (20 mi) and the separated
organic layer was extracted once with dichloromethane {20 ml). The combined
organic layers were washed with 1N hydrochloric acid (25 ml), saturated sodium
bicarbonate (25 ml), dried over magnesium sulfate, and concentrated io give
{S)-N-[2-(2,3,-dihydrobenzofuran-5-yi}-1-methylethyl]-N-ethyi-(1-methane-
sulfonylipiperidin-4-yicarbonyi}amine as an off white foam (2.21 g).

A solution of (5)-N-[2-(2,3,-dihydrobenzofuran-5-yi}-1-methylethyf}-N-ethyl-
(1-methanesulionylpiperidin-4-ylcarhonyl)amine (221 g, 5 mmolj in
tetrahydrofuran (5 mi) was added dropwise to a suspension of lithium aluminum
hydride (0.38 g, 10 mmol) in tetrahydrofuran (10 mi) at 0 °C, under a nitrogen

atmosphere. The mixture was heated at reflux temperature for 2 hours and
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~ cooled to room temperature. Water (380 mi) was added dropwise to the mixture,

followed by 15% sodium hydroxide (380 ml}, and additional water (1550 ul.). The
mixture was stirred at room temperature for about 15 minutes and filtered. The
filtrate was washed and rinsed with dichloromethane. Evaporation of the solvent
gave a colorless oil which solidified upon standing. Recrystallization from ethyl
acetate/hexanes (1:1) gave {S)}-N-[2-(2,3,-dihydrobenzofuran-5-yi}-1-methylethyl}-
N-ethyl-(1-methanesutfonyl-piperidin-4-ylmethyl)amine as coloriess crystais (1.02

g).

Route (c)
7F. N-[2-(4-Methoxyphenyl)-1-methviethyl-N-ethyh-{1-

isopropyisulionyipiperidin-4-yimethyllamine dibenzoyi-L-tartrate

To a mixture of N-[2-{4-methoxyphenyl)-1-methylethyl}-N-ethyl-{piperidin-
4-yimethyl}amine hydrochloride (0.2 grams, 0.55 mmole) in dichloromethane (10
ml) was added triethylamine (0.4 ml, 3 mmoie} and isopropylsulfonyl chioride (0.1
mi, 0.89 mmole). The reaction mixture was stirred at 22 °C for 16 hours. The
residue was concentrated under reduced pressure and partitioned betwesn ethyl
acetate and 5% sodium bicarbonate solution. The dried {anhydrous magnesium
sulfate) organic phase was concentrated under reduced pressure. The residue
was subjected to column chromatography over silica gel eluting with 50% ethyl
acetate/nexane containing 0.5% ammonium hydroxide. The product was obtained
as a dibenzoyl-L-tartraie salt to give N-{2-(4-methoxyphenyl}-1-methylethyl}-
N-ethyl-(1-isopropyisulfonylpiperidin-4-yimethyl)amine dibenzoyl-L-tartrate
(0.211 grams, 51%), M"H 397 (free base).

7G.  Similarly, substituting N-[2-{4-methoxyphenyl)-1-methylethyi]-N-ethyi-
(piperidin-4-ylImethyl)amine with other compounds of Formuia la, optionally
substituting isopropyl sulionyl ‘chloride with other sulionyl chlorides, and following
the procedures described above in Example 7F, the following compounds of

Formula lf were prepared:

N-[2-(4-Methoxyphenyl)-1-methylethyl}-N-ethyl-(1-methanesulfonyl-
piperidin-4-ylmethyl)amine hydrochloride, m. p. 85-86 °C;

(S)-N-[2-(4-Methoxyphenyl}-1-methylethyl)-N-ethyl-{ 1-methanesulfony!-
piperidin-4-ylmethyl)amine hydrochloride, [alo® +11.8° (¢ 1.0 CH,OR);
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{R)-N-[2-(4-Methoxyphenyl)-1-methylethyl]-N-ethyl-(1-methanesulionyl-
piperidin-4-yimethyl)amine hydrochloride, [alo’” -12.0° (¢ 1.0 CH;OH);
N-[2-(4-Methoxyphenyt}-1-methylethylj-N-ethyl-(1-methanesulfonyl-
piperidin-4-yimethyl)amine dibenzoyl-L-tartrate, m.p. 119-120 °C;
N-[2-(4-Methoxyphenyl)-1-methylethyl]-N-ethyl-(1-
trifluoromethylsulfonylpiperidin-4-yimethyljamine dibenzoyl-L-tartrate, M"H 423;
N-[2-(3-Triffuoromethylphenyl)-1-methylethyl}-N-ethyl-{ 1 -isopropyi-
suﬁonyip‘uperidin-d-yimethyl}amine dibenzoyi-L-tartrate, M™H 435;
N-[2-(2,3-Dihydrobenzo[1,4]dioxin-6-yl)-1-methylethyl]-N-ethyi-
(1-isopropylsulionyi-piperidin-4-yimethyl)amine dibenzoyl-L-tartrate, M™H 425;
N-{2-{3-(4-tert-Butylphenylcarbonylamino)phenyl]- 1-methylethyl}-N-propyl-
[1-{(4-methyiphenyisulfonyl)piperidin-4-ylmethyl]lamine trifluoroacetate, M™H 604;
N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl}-1-methylethyl}-N-propyl-
[1-{isopropylsulfonyl)piperidin-4-yimethyljamine trifluoroacetate, M™H 556; and
N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl]-1-methylethyl}-N-propyi-
[1-{methanesulfonylipiperidin-4-yimethyllamine trifluoroacetate, M™H 528.

7H. N-[2-{4-Methanesuifonyipheny-1-methylethvi]-N-ethyl-

{(1-methanesulfonylpiperidin-4-yimethyl)amine hydrochioride

A solution of N-[2-(4-methylthiophenyl)-1-methylethyl]-N-ethyl-
(1-methanesulfonyl-piperidin-4-ylmethyl}amine hydrochloride {(0.25 grams, 0.6
mmole) in 30% aqueous methanol (7 ml) was added 1o a solution of Oxone®
(0.73 grams, 1.2 mmole) in water (10 mi) at 0 °C. Alter 2 hours at 0 °C the
volume was reduced to 10 mi and the solution was made strongly basic with 3 N
sodium hydroxide. The mixture was extracted with ethyl ether (50 ml). The
organic phase was dried (anhydrous magnesium sulfate) and concentrated under
reduced pressure. The product was isolated as the hydrochloride salt from ethyl
ether to give N-[2-(4-methanesulfonylphenyl}-1-methylethyl]-N-ethyl-
(1-methanesulionylpiperidin-4-ylmethyl}amine hydrochloride (0.25 grams, 82%),
m.p. 82-83 °C.
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EXAMPLE 8

Preparation of a Compound of Formula ig as Described in Scheme J

BA. (3)-N-12-(2.3-Dihydrobenzofuran-5-yi}-1-methviethyli-N-ethvi-
[1-(morpholine-4-sutfonylipiperidin-4-vimethvilamine

To a solution of {S)-N-[2-(2,3-dihydrobenzofuran-5-yl}-1-methyiethyl]-N-
ethyl-(piperidin-4-yimethyl)amine (0.2 grams, 0.66 mmole} and triethylamine (0.15

grams, 1.48 mmoile) in dichloromethane (4 mi) at 0 °C was added dropwise a
solution of chlorosulfonic acid (0.08 grams, 0.66 mmol) in dichloromethane (0.5
ml). The mixture was stirred at room temperature for 16 hours, and the solvent
was removed under reduced pressure. To the residue was added benzene (4 mf)
and phosphorous pentachloride (0.14 grams, 0.67 mmole). The mixture was
heated under reflux for 2 hours. The solvent was removed under reduced
pressure and the residue was partitioned between ethy] acetate and 1N sodium
hydroxide. The organic fayer was washed with brine, dried over sodium sulfate
and concentrated to give (S)-N-[2-(2,3-dihydrobenzoturan-5-yl)-1-methylethyl}-
N-ethyl-(1-chlorosulfonyipiperidin-4-ylmethyl)amine as a viscous oil (0.18 grams,
70%), M™H 401. ’

A mixture of (S)-N-[2-(2,3-dihydrobenzofuran-5-yl)-1-methylethyll-N-ethyt-
(1-chlorosulfonylpiperidin-4-ylmethyl)amine {0.18 grams, 0.45 mmole), morpholine
(0.04 grams, 0.45 mmol) and diisopropylethylamine (0.12 grams, 0.93 mmole) in
tetrahydrofuran (10 mi) was stirred at room temperature for 16 hours. The solvent
was removed under reduced pressure and the residue was partitioned between
dichloromethane and water. The organic layer was dried over potassium
carbonate and evaporated to give a residue which was purified by flash
chromatography on silica gel using 40% ethyl acetate in hexane. Appropriate
fractions were combined and evaporated to give {S)-N-[2-(2,3-dihydrobenzofuran-
5-y1)-1-methylethyl)-N-ethyl-[ 1-(morpholine-4-sultonyl)-piperidin-4-yimethyljamine
as an oil, (0.17g, 85%), M"H 452. Analysis % of the hydrochloride salt: Found: C,
54.06; H, 7.62; N, 8.24. Requires: C, 54.01; H, 8.00; N, 8.22.

gB. Similarly, substituting (S)-N-[2-(2,3-dihydrobenzofuran-5-yi)-t-methylethyi]-
N-ethyl-(piperidin-4-yimethyl)amine with other compounds of Formula |a,

optionally substituting morpholine with other amines, and following the procedures
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described above in Example 8A, the following compounds of Formula 1g were

prepared:

N-[2-(3-Trifluoromethylphenyl)-1-methylethyl)-N-ethyl-{ 1-{dimethyiamino-
sulfonyl)-piperidin-4-yimethyllamine dibenzoyl-L-tartrate, M"H 436;

N-f2-{2,3-Dihydrobenzo[1,4]dioxin-6-yl)- 1-methylethyl}-N-ethyl-
[1-(dimethylaminosulionyl)piperidin-4-yimethyllamine dibenzoyl-L-tartrate, M"H
428, )

N-[2-(4-Trifluoromethylphenyl)- 1-methylethyl]-N-ethyi-[1-(dimethylamino-
sulfonyl)-piperidin-4-yimethyllamine dibenzoyl-L-tartrate, M™H 436;

(S)-N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl}-N-ethyt-[1-
(pyrrolidine-1-sulfonyl)piperidin-4-yimethyilamine hydrochloride. Analysis % :
Found: C, 57.01; H, 7.93; N, 8.53. Requires: C, 56.99; H, 8.19: N, 8.67, M™H 436;

{S)-N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl]-N-ethyl-[1-{1,1-dioxo-
thiomorpholine-4-sulfonyl)piperidin-4-ylmethyljamine hydrochloride, M™H 500;

(S)-N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl]- N-ethyl-[1-
(thiomorpholine-4-sutfonyl)piperidin-4-yimethyljamine hydrochloride. Analysis %:
Found: C, 53.47; H, 7.56; N, 8.08; Requires: C, 53.46; H, 7.69; N,8.13; M"H 468;
and

N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyil- 1-methylethyl}-N-propyi-
{1-(dimethylaminosulfonyl)piperidin-4-yimethyljamine trifiuoroacetate, M"H 557.

8C.  3-J4-({[2-(2,3-Dihydrobenzofuran-5-vi)-

~ 1-methviethyllethylamino}methylipiperidine- 1 -sulfonylaminojpropionic acid

A mixture of B-alanine (0.05 grams, 0.56 mmole) and trimethyisilylcyanide
(0.11 grams, 1.15 rnmolg)- 'in acetonitrile was heated under reflux for one hour. A
solution of (S)-N-[2-(2,3-dihydrobenzofuran-5-yl)-1-methylethyl]-N-ethyi-
(1-chiorosulfonylpiperidine-4-yimethyl)amine (0.2 grams, 0.50 mmole) in
acetonitrile was added -and the mixture was heated under reflux for another 5
hours. The reaction mixture was quenched with methano! and evaporated to
leave a residue which was purified by RP HPLC, Vydac C4 column using 2
gradient ot 5-85% water/acetomitrile containing 0.1% trifiucroacetic acid.
Appropriate fractions were combined and evaporated to give (S)-3-[4-({[2-(2,3-
dihydrobenzofuran-5-yl}-1-methylethyljethylamino}methyl)piperidine-1-
sulfonylamino]-propionic acid as a triffuroacetic acid salt (0.14 grams, 51%), M"H
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454. Analysis %: Found: C, 48.22; H, 5.88; N, 7.00. Requires: C, 48.08; H, 5.89;
N, 6.73.

EXAMPLE 9

Preparation of a Compound of Formula |h as Described in Scheme K

QA {SV\-N-12-[4-({12-{2 3-Dihvdrobenzofuran-5-yli-1-

methylethvllethvlaminoimethyl)-piperidine-1-sutfonyllethylimethaneswfonamide

To a cold solution of 2-chioroethylsulfonyl chloride (0.32 grams, 1.89
mmole) in dichloromethane (5 ml) was added dropwise a solution of (S)-N-{1-(2,3-
dihydrobenzofuran-5-yi)-1-methylethyl}-N-ethyl-(piperidin-4-yimethyl)amine (0.60
grams, 1.29 mmole) in dichioromethane (2 mi). The reaction mixture was stirred
at room temperature for 16 hours, washed with water, dried over potassium
carbonate, and the solvent evaporated to leave a residue. The residue was
purified by flash chromatography on silica gel eluting with a gradient of 25-50%
hexane in ethyl acetate. Appropriate tractions were combined and evaporated to
give {S)-N-[2-(2,3-dihydrobenzofuran-5-yl)-1-methylethyl]-N-ethyl-

{1 -ethenesuffonyipiperidin-4-ylmethy!)amine as an oit (0.36 grams, 46%).~

To a solution of methane sulionarmide (0.18 grams, 1.84 mmole) in
dimethylformamide (2 mi) was added 60% sodium ﬁydride {0.048 grams. 1.2
mmole) in mineral oil. The reaction mixture was heated at 120 °C for 30 minutes,
and cooled to 100 °C. A solution of {8)-N-[2-(2,3-dihydrobenzofuran-5-yl)-
1-methylethyl]-N-ethyl-(1-ethenesulfonylpiperidin-4-ylmethyl)amine (0.36 grams,
0.2 mmol) in dimethylformamide was added all at once. The reaction mixture
was heated at 100 °C for 40 minutes. The solvent was evaporated under reduced
pressure and the residue was partitioned between dichloromethane and water.
The organic layer was dried over potassium carbonate and evaporated to leave a
residue which was purified by flash chromatography using ethyl acetate.
Appropriate fractions were combined and evaporated 1o give (S)-N-{2-[4~({[2-(2,3-
dihydrobenzofuran-5-yl)- 1-methylethyllethylamino}methyi)piperidine-1-
sulfonyllethy!}-methanesulfonamide ‘as an oil (0.32 grams, 71%). M*H 488.
Analysis % of the hydrochloride salt: Found: C, 48.25; H, 7.09; N, B.10. Requires:
C, 48.59; H, 7.42; N, 7.73.
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gB.  Similarly, substituting 2-chioroethyl suifonyl chloride with 3-chloropropyl
sulfonyi chloride, and following the procedures described above in Example 9A,
(S)-N-{2-{4-({[2-(2,3-dihydrobenzofuran-5-yl}-1-methylethyljethylamino}-
methyl)piperidine-1-sulfonyllpropyl}-methanesuifonamide, M™H 502, was

prepared.
EXAMPLE 10
Preparation of a Compounds of Formula |j as Described in Scheme L
Route (a)

10A.  N-{2-[3-(Furan-2-carbonylaminoiphenvll-1-methvlethvyil-N-propyl-

{1-methanesulfonyl-piperidin-4-vimethyllamine

N-{2-(3-Nitrophenyt)-1-methylethyl)-N-propyl-(1-methanesuifonylpiperidin-
4-yimethyl)amine (500 mg) and 10% palladium on carbon (50 mg) were combined
with ethanol {25 ml) and hydrogenated at 40 p.s.i. for 18 hours. The resulting
solution was filtered and the solvent removed under vacuum. The residue was
dissolved in ethyl acetate (10 ml) and a solution of potassium carbonate (500 mg)
in water (5 ml) was added. The mixture was cocled in an ice bath. 2-Furoyi

- - - -h__-_-_—-/
chloride (0.07 mi) was added and the entire mixture stirred for 3 hours. The layers
were separated and the organic layer dried aover magnesium sulfate, filtered, and
the solvent removed. The resulting oil was taken up in isopropancl and 1M
hydrochioric acid (1.5 ml) in ether was added. The resulting salt was fittered and
dried in a desiccator to give N-{2-[3-(furan-2-carbonylamino)phenyl}-

.‘-_‘-‘—-___-—
1-methylethyt}-N-propyi-{1-methanesulfonylpiperidin-4-ylmetnyl)amine
hydrochloride, M*H 462.

108. Similarly, substituting N-[2-{3-nitrophenyl)-1-methylethy!)-N-propy!-
(1-methanesulfonylpiperidin-4-yimethyl)amine with other amines, and optionzlly
substituting 2-furoyl chioride with other carbonyl chlorides, and following the
procedures described above in Example 104, the following compounds of

Formuia |j were prepared:

N-{2-[3-(Cyclohexanecarbonylamino)phenyl)-1-methylethyl}-N-propy!-
[1-{morpholine-4-carbonyl)piperidin-4-ylmethyljamine hydrochloride, M™H 513;
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N-{2-[3-(2,5-Dioxo-pyrrolidine-1-carbonylamino)phenyl}-1-methylethyl}-
N-propyl- [1-(morpholine-4-carbonyl)piperidin-4-ylmethyllamine hydrochlorige,
M™H 485;

N-{2-[4-(Cyclohexanecarbonylamino)phenyl}-1-methylethyl}-N-propyl-
[1-{morphoiine-4-carbonyl)piperidin-4-ylmethyllamine hydrochloride, M™H 513;

N-{2-{4-(Ethylcarbonylamino)phenyl]-1-methylethyl}-N-propyi-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyllamine hydrochioride, M™H 459,

N-{2-[4-(Morpholine-4-carbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyi)piperidin-4-ylmethyllamine hydrochloride, M™H 516;

N-{2-[3-(3-Methoxyphenylcarbonylamino)phenyl]- 1-methylethyi}-N-propyi-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyhamine, M"H 537;

N-{2-[3-(4-Methoxyphenylcarbonylamino)phenyl]-1-methylethyl}-N-propyi-
[1-(morpholine-4-carbonyl)pipenidin-4-yimethyllamine, M™H 537;

N-{2-[3-(2-Methoxyphenylcarbonylamino)phenyl]-1-methylethyl}-N-propy!-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyllamine, M"H 537;

N-{2-[3-(Furan-2-carbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyllamine, M*H 487;

N-{2-[3-(Naphthalene-2-carbonylamino)phenyl]-1-methytethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine, M*H 557;

N-{2-[3-(Thiophene-2-carbonylamino)phenyl}-1-methylethyl}-N-propyl-
[1-(morphoiine-4-carbonyl)piperidin-4-yimethyljlamine, M"H 513;

N-{2-[3-(Naphthalene-1-carbonylamino)phenyi}- 1-methylethyl}-N-propyl-
[1-{morpholine-4-carbonyi)piperidin-4-yimethyllamine, M™H 557:

N-{2-[3-(4-Nitrophenylcarbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine trifluoroacetate, M™H 551;

N-{2-[3-(Phenylcarbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-{morpholine-4-carbonyt)piperidin-4-yimethyl)amine trifluorcacetate, M™H 507;

N-{2-{3-(4-Chlorophenylcarbonylamino)phenyl]-1-methylethyl}-N-propy!-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyliamine, M*H 541;

N-{2-[3-{4-Bromophenylcarbonylamino)phenyl]- 1-methylethyl}-N-prooyl-
[1-{morpholine-4-carbonyl)piperidin-4-yimethyllamine, M*H 585;

N-{2-[3-(4-Methylphenylcarbonylamino)phenyli-1-methylethyl}-N-propyl-
[1-(rnorpholine-4-carbonyl)piperidin-4-ylmethyl]amine, M™H 521;

N-{2-[3-(Isopropylcarbonylamino)phenyl]-1-methyiethyl}-N-propyl-
(1-methanesulfonyl-piperidin-4-yimethyl)amine hydrochloride, M"H 438;

PCT/EP99/01102
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N-{2-[3-(Phenylethylcarbonylaminc)phenyl}-1-methylethyl}-N-propyl-
{1-methanesulfonylpiperidin-4-yimethyl)amine, M™H 500;
N-{2-[3-(Butylcarbonylamino)phenyl]- 1-methylethyi}-N-propyl-
(1-methanesulfonyi-piperidin-4-yimethyljamine, M™H 452;
N-{2-[3-(Furan-2-carbonylamino)phenyl]-1-methyiethyl}-N-propyl-
(1-methanesulfonyipipernidin-4-yimethyl)amine, M™H 462;
N-{2-{3-(4-Fluorophenylcarbonylamino)phenyll-1-methylethyl}-N-propyl-
(1-methanesulfonylpiperidin-4-ylmethyl)amine, M™H 490;
N-{2-[3-(Nonylcarbonylamino)phenyl]-1-methylethy!}-N-propyt-
(1-methanesulfonyl-piperidin-4-yimethyljamine hydrochloride, M"H 522;
N-{2-[3-(Cyclohexanecarbonylamino)phenyl]l-1-methylethyl}-N-ethyl-
(1-methanesulfonylpiperidin-4-yimethyljamine hydrochioride, M™H 464;
N-{2-[4-(Cyclohexanecarbonylamino)-phenyl]-1-methylethyl}-N-propyi-
{1-methanesutfonylpiperidin-4-yimethyl)amine, M™H 478;
N-{2-[4-(Furan-2-carbonylamino)-phenyl}-1-methylethyi}-N-propyi-
(1-methanesulfonylipiperidin-4-yimethyl)amine hydrochloride, M™H 462; and
N-{2-[3-(Furan-2-carbonylamino)phenyl]-1-methylethyi}- N-ethyl-
(1-methanesulfonylpiperidin-4-ylmethyl)amine hydrochloride, M™H 448.

Route (b)
10C. N-{2-[3-(4-sulfamoviphenylcarbonvlaminolphenyli-1-methylethyl}-N-propyl-

[1-{morpholine-4-carbonylpiperidine-4-yimethyliamine

N-[2-(3-amincphenyl)-1-methylethyl})-N-propyl-[1-(morpholino-4-carbonyf)-
piperidine-4-yimethyllamine (78 mg) was dissolved in N, N-dimethylformamide
(2.5 mljand 4-sulfamidobenzoic acid (40 mg) was added. To this solution was
added in order 4-methytmorpholine (0.03 mi), 1-hydroxybenzotriazole (27 mg),
and 1-[3-(dimethylamino)propyl}-3-ethylcarbodiimide hydrochloride (40 mg). The
resulting mixture was stirred at room temperature under nitrogen for 18 hours, and
then partitioned between water and ethyl acetate. The organic layer was
separated and dried over sodiumn sulfate. The solvent was evaporated and the
residue chromatagraphed over silica gel, eluting with 5 % methanol in
dichioromethane, to give N-{2-[3-(4-sulfamonylphenylcarbonyl-amino)phenyl]-1-
methylethyl}-N-propyl-[1-(morpholine-4-carbonyl)piperidine-4-yimethyljamine (70
mg), M+H 588.
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10D. Similarly, substituting N-[2-{3-aminophenyl)-1-methylethyl}-N-propyl-
[1-{(morpholino-4-carbonyl)piperidine-4-ylmeathyflamine with other amines ot
Formula li, and substituting 4-sulfamidobenzoic acid with other benzoic acid
derivatives, and following the procedures described above in Example 10C, the

following compounds of Formula ) were prepared:

N-{2-[3-(4-Sulfamoylphenylcarbonylamino)phenyi]-1-methylethyi}-N-propy!-
[1-{morpholine-4-carbonyl)piperidin-4-yimethyljamine hydrochioride, M"H 588;
N-{2-[3-(2,3-Dihydrobenzofuran-5-carbonylamino)phenyl]-1-methylethyi}-
N-propyl-[1-{morpholine-4-carbonyi)piperidin-4-ylmethyljamine hydrochioride,
M™H 541;
N-{2-[3-(1H-Pyrazole-4-carbonylaminojphenyl}-1-methylethyl}-N-propyi-
[1-{morpholine-4-carbonyi)piperidin-4-ylmethyljamine hydrochloride, M™H 497,
N-{2-13-(1-Oxide-pyridine-4-carbonylamino)phenyl]-1-methyiethyl}-
N-prapyl-[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine hydrochloride,
M™H 524,
N-{2-[3-(2,3-Dihydrobenzo[1,4]dioxine-B-carbonylamino)phenyl}- _
1-methytethyl}-N-propyl-[1-{morpholine-4-carbonyl)piperidin-4-ylmethyllamine
hydrochioride, M™H 565;
N-{2-[3-(1H-1,2,4-Triazole-3-carbonylamino)phenyl]-1-methylethyl}-
N-propyi-{ 1-{morpholine-4-carbonyl)piperidin-4-yimethyllamine hydrochicride,
M*H 498;
{R)-N-{2-]3-{4-Sultamoylphenyl-carbonylamino)phenyl]-1-methylethyl}-
N-propyl-[1-(isopropylaminocarbonyl)piperidin-4-yimethyllamine hydrochloride,
M"H 558, and
(R)-N-{2-[3-(Imidazole-4-carbonylamino)phenyl]-1-methylethyl}-N-propyi-
[1-(isopropylaminocarbonyl)piperidin-4-ylmethyljamine hydrochloride, M™H 469.

Route (c}
10E. (R)-N-{2-[3-(4-Methoxyphenylcarbonylaminglphenyil-1-methviethyl}-

N-propyl-
[1-{morpholine-4-carbonylpiperidine-4-vimethvllaminé

(R,R)-N-{2-{4-Nitrophenyl}-1 -methyiethyﬂ-N-propyl-ﬁ -phenylethyl)amine
hydrochloride was dissolved in ethanol (100 mi) and water (16 mi). To this

solution was added iron powder (2.44 g) and ammonium formate {(2.25¢g}. The
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mixiure was heated at reflux for 3 hours, cooled to room temperature and filtered
through a glass fiber filter. The filtrate was evaporated in vacuo, and the residue
was partitioned between ethyl acetate and dilute sodium nydroxide. The organic

layer was dried over sodium sulfate, filtered, and the solvent removed in vacuo 1o
give (R, R)-N-[2-{4-aminophenyl}-1-methylethyl]-N-propyi-(1-phenylethyl)amine as
a yellow syrup (2.2 g).

(R, R)-N-[2-(4-aminophenyl)-1-methylethyl]-N-propyi-(1-phenylethyljamine
{0.95 g) was dissoived in ethyl acetate (50 ml) and saturated potassium carbonate
solution (50 mi). This mixture was cooled in an ice bath and 4-methoxybenzoyl
chloride {0.55 g} was added. The mixture was stirred for 18 hours and the layers
were separated. The organic layer was dried over sodium sulfate, filtered, and the
solvent removed /n vacuo. The residue was dissolved in isopropano! and 1M
hydrochloric acid (1 eq) was added. Slow addition of ether induced crystallization.
The crystals were filtered and dried in a desiccator for 18 hours to give (R, R)-N-{2-
[3-{4-methoxyphenyicarbonylamino)phenylj- 1 -methylethyi}—N-propyi-
(1-phenylethyl}amine hydrochloride (0.98 g), M"H 431.

(R, R)}-N-{2-[3-{4-methoxyphenylcarbonylamino)phenyl]-1-methylethyl}-
N-propyl-(1-phenylethyl)amine (0.98 g) was dissolved in ethanol (100 ml} and
added to 10% palladium on carbon (0.1 g). To this mixture was added ammonium
formate (1.2 g), and the mixture heated at reflux for 2 hours, cooled te room |
ternperature, and fitered. The filtrate was evaporated in vacuo, and the residue
was partitioned between ethyl acetate and dilute sodium hydroxide. The organic
layer was dried over sodium sulfate, filtered, and the solvent removed in vacuo to
give [(R)-N-{2-[3-(4-methoxyphenylcarbonylaminc)phenyl}-
1-methyiethyl}propyiamine.

(R)-N-{2-[3-(4-Methoxyphenyicarbonylamino)phenyl]-1-methylethyl}-
propylamine (0.32 g), dichloroethane (20 ml) and 1-(morpholine-4-
carbonyl)piperidine-4-carboxaldehyde (0.32 g) and were stirred under nitrogen for
30 minutes. Sodium triacetoxyborohydride (0.5 g) was added, and the mixture
stirred at room temperature for abhout 72 hours. The mixture was dituted with
diethyl ether (50 mi) and 10% sodium hydroxide solution (20 m!). The organic

layer was dried with sodium sulfate, fitered, and the solvent evaporated in vacuo.
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The residue was chromatographed, eluting with methanol/dichloromethane to give
{R)-N-{2-[3-(4-methoxyphenylcarbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidine-4-yimethyilamine, (0.42 g}, (e -42° (¢ 1.0
CH,OH); M™H 537

10F.  Similarly, substituting (R}-N-{2-[3-{4-methoxyphenylcarbonylamino)phenyl]-
1-methylethyl}propylamine with other compounds of formula 4’ and optionally
substituting 1-{morpholine-4-carbonyl)piperidine-4-carboxaldehyde with other
compounds of formula 17, and foilowing the procedures described above in

Exampie 10E, the following compounds of Formula |j were prepared:

(S)-N-{2-[3-(Cyclohexanecarbonylamino)phenyi}- 1-methylethyi}-N-propyi-
[1-{morpholine-4-carbonyl)piperidin-4-yimethyllamine hydrochloride, [a]p? +16.2°
{c 1.0 CHCI3), M"H 513;

(R)-N-{2-{3-(Cyciohexanecarbonylamino)phenyl]- 1-methylethyi}-N-propyl-
[1-{morpholine-4-carbonyl)piperidin-4-ylmethylJamine hydrochloride, fa)p -30°
(¢ 1.0 CHCI3), M'H 513;

(S)-N-{2-[3-(Furan-2-carbonylamino)phenyl]-1-methylethyl}-N-propyl-
(1-methanesutionylpiperidin-4-yimethyl)amine hydrochloride, M*H 462;

(S)-N-{2-[3-(4-Fluorophenylcarbonylamino)phenyl]-1-methylethyl}-N-propyi-
(1-methanesulfonylpiperidin-4-yimethyl)amine, M™H 490; ‘

{S)-N-{2-[3-(Tetrahydrofuran-2-carbonylamino)phenyl}-1-methylethyl}-
N-propyl-{ 1-methanesulfonylpiperidin-4-ylmethyl)amine hydrochioride, M™H 466;

(S)-N-{2-[3-(Tetrahydrofuran-2-carbonylamino)phenyl]-1-methylethyl}-
N-propyl- [1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine hydrochleride,
M™H 501;

(S)-N-{2-[3-(4-Fluorophenylcarbonylamino)phenyl]-1-methylethyl}-N-propyi-
[1-{morpholine-4-carbonyl)piperidin-4-ylmethyljamine, M™H 525;

{S)-N-{2-I3-(Cyclohexanecarbonylamino)phenyl]-t-methylethyl}-N-propyi-
(1-methanesulfonylpiperidin-4-yimethyl)amine hydrochloride, M™H 478;

(S}-N-{2-{3-(4-Fluorophenylcarbonylamino)-4-methoxyphenyl}-
1-methylethyl}-N-propyl-(1-methanesultonylpiperidin-4-yimethyljarmine
hydrochloride, M™H 502;
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{8)-N-{2-][3-Fluorophenylcarbonylamino)-4-methoxyphenyl]-1-methylethyl}-
N-propyl-{1-(morphaoline-4-carhaonyl)piperidin-4-yimethyllamine hydrochloride,
M™H 537;

N-{2-[3-(Morpholine-4-carbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyflamine hydrochloride, M*H 516;

N-{2-[3-(3,4,5-Trimethoxyphenylcarbonylamino)phenyl}-1-methylethyl}-
N-propyl-{1-(morpholine-4-carbonyl)piperidin-4-ylmethyljamine, M*H 597;

N-{2-{3-(3,5-Dichlorophenylcarbonytamino)phenyl]-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyllamine hydrochioride, M™H 575;

N-{2-[3-{Benzol1,3]dioxole-5-carbonylamino)phenyl]-1-methylethyl}-
N-propyl-[1-(morpholine-4-carbonyl)piperidin-4-ylmethyljamine hydrochioride,
M™H 551,

N-{2-]3-(4-Trifluoromethylphenylcarbonylaminojphenyll-1-methylethyl}-
N-propyl-[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine hydrochioride,
M™H 575;

N-{2-[3-(4-tert-Butyiphenylcarbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-ytmethyflamine hydrochloride, M™H 563;

N-{2-[3-(4-Methanesulfonylphenylcarbonylamino)phenyl}- 1-methylethyl}-
N-propyi-{1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine hydrochioride,
M'H 585;

N-{2-[3-(Cyclohexanecarbonylaming)phenyl]-1-methylethyi}-N-ethyl-
[1-(morpholine-4-carbonylipiperidin-4-yimethyllamine hydrochloride, M™H 489;

N-{2-13-(4-Methylphenylcarbonylamino)phenyl]-1-methylethyl}-N-gthyl-
{1-(morpholine-4-carbonyl}piperidin-4-yimethyllamine hydrochloride, M"H 507;

N-{2-[3-(4-Methoxyphenylcarbonylamino)phenyl}-1-methylethyi}-N-ethyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyljamine hydrochloride, M"H 523;

N-{2-[3-(Furan-2-carbonylamino)phenyl]-1-methylethyl}-N-ethyi-
[1-(morphaline-4-carbonyl)piperidin-4-ylmethyllamine hydrochloride, M™H 483;

{R)-N-{2-[3-(4-Methanesulfonylphenylcarbonylamino)phenyl]-
1-methylethyl}-N-propyl-(1-methanesulfonyipiperidin-4-yimethyl)amine
hydrochioride, M™H 550; _

N-{2-[3-(Pyridine-3-carbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbony!)piperidin-4-ylmethyllamine dichioride, M™H 508;
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N-{2-[3-(4-Trifluoromethoxyphenylcarbonylamino)phenyl}-1-methylethyl}-
N-propyi-[1-(morpholine-4-carbonyl)piperidin-4-yimethyijamine hydrochioride,
M*™H 591;

N-{2-[3-(4-Ethylphenylcarbonylamino)phenyl}-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonylipiperidin-4-yimethyilamine hydrochloride, M™H 535;

N-{2-[3-(Biphenylcarbonyiamino}phenyl}- 1-methylethyl}-N-propyl-
[1-{morpholine-4-carbonyl)piperidin-4-yimethyllamine hydrochloride, M™H 583;

(R)-N-{2-]3-(4-tert-Butylphenylcarbonylamino)phenyi}-1-methylethyl}-
N-propyl-(1-methanesulionylpiperidin-4-yimethyljamine hydrochloride, M™H 528;

(R)-N-{2-[3-(4-Trifluoromethylphenylcarbonylamino)phenyl]-1-methylethyl}-
N-propyl-(1-methanesulfonylpiperidin-4-yimethyljamine hydrochioride, M™H 540;

N-{2-{3-(4-Cyanophenylcarbonytamino)phenyl]- 1 -methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl}piperidin-4-yimethyllamine hydrochloride, M™H 532;

N-{2-{3-(4-Propylphenyicarbonylamino)phenyl]-1-methylethyi}-N-propyi-
[1-(morpholine-4-carbonyl}piperidin-4-ylmethyllamine hydrochloride, M™H 549;

N-{2-[3-(4-Butylphenylcarbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(morphaline-4-carbonyl)piperidin-4-yimethyllamine hydrochloride, M'H 563,

{R)-N-{2-]3-{4-Cyanophenylcarbonylamino)phenyi}-1-methylethyi}-
N-propyl-(1-methanesulionylpiperidin-4-ylmethyljamine hydrochloride, M™H 497;

N-{2-[3-(4-fert-Butylphenylcarbonylamino)phenyl]-1-methylethyl}-N-butyl-
[1-{morpholine-4-carbonyl)piperidin-4-ylmethyllamine hydrochioride, M'H 577;

N-{2-[3-(4-Methoxyphenylcarbonylamino)phenyl}-1-methylethyl}-N-butyl-
[1-(morpholine-4-carbony{)piperidin-4-ylmethy!]amihe hydrochloride, M™H 551;

N-{2-[3-{Cyclohexanecarbonylamino}phenyl]-1-methylethyl}-N-butyl-
[1-{morphofine-4-carbonyl)piperidin-4-yimethyllamine hydrochioride, M"H 527;

N-{2-[3-(Furan-2-carbonylamino)phenyl]- 1-methylethyi}-N-butyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine hydrochloride, M™H 511;

N-{2-[3-(Benzo[1,3]dicxole-5-carbonylaminophenyi)-1-methylethy!}-
N-butyl-[1-(morpholing-4-carbonyl)piperidin-4-ylmethyljamine hydrochioride,
M™H 565;

N-{2-[3-(4-Methoxyphenylcarbonylamino)phanyl]- 1-methylethyl}-N-pentyi-
[1-(morpholine-4-carbonyl)piperidin-4-ytmethyliamine hydrochioride, M™H 563;

N-{2-]3-(Pyridine-4-carbonylamino}phenyl]-1-methylethy!}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimetnyljamine dichloride, M"H 508;
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N-{2-[3-(Benzo|1,3]dioxcle-5-carbonylamino)phenyll-1-methylethyi}-N-allyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine hydrochloride, M™H 549;
N-{2-[3-(4-Trifluoromethylphenyicarbonylamino)phenyl}-1-methylethyi}-
N-propyi-[1-(isopropylaminocarbonyl)piperidin-4-ylmethyljamine hydrochloride,
M™H B47;
N-{2-[3-(4-Methoxycarbonyiphenyicarbonylamino)phenyi]-1-methylethyl}-
N-propyl-[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine, M™H 537;
N-{2-[3-(4-Hydroxycarbonylphenylcarbonylamino)phenyl]- 1-methylethyl}-
N-propyl-[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine, M™H 565;
N-{2-[3-(2,3-Benzo[1,3]dioxole-5-carbonylamino)phenyll- 1-methytethyl)-
N-(1-ethylpropyl)-[1-{morpholine-4-carbonyl)piperidin-4-ylmethyllamine
hydrochloride, M"H 579;
N-{2-[3-{6-Oxo-1,4,5,6-tetrahydropyridazine-3-carbonylamino)phenyl}-
1-methylethyl}-N-propyi-[1-{diethylaminocarbonyl)piperidin-4-yimethyilamine
hydrochioride, M™H 513;
N-{2-[3-(4-Fluorophenyicarbonylamino)-4-methoxyphenyi]-1-methylethyi}-
N-propyi-{ 1 -(morpholine-4-carbonyl)piperidin-4-yimethyljJamine hydrochloride,
m.p. 96-102 °C, M"'H 555;
(R)-N-{2-[3-{4-Fluorophenyicarbonylamine)-4-methoxyphenyil-
1-methyiethyl}-N-propyl-[1-(morphoiine-4-carbony!)piperidin-4-ylmethyllamine
hydrochicride, m.p. 86-92 °C, M"H 555;
N-{2-[3-(4-Methanesulfonyiphenyicarbonylamino)phenyl}- 1-methylethyl}-
N-isopropyl-[1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine hydrochloride,
M™H 585;
N-{2-[3-(2,3-Benzo[1,3)dioxcle-5-carbonylamino)phenyll-1-methylethyl}-
N-(2,2,2-triflucroethyl)-[ 1 -(dimethylaminocarbonyl)piperidin-4-yimethyllamine
isopropionate, M"H 535; and
N-{2-[3-(2,3-Benzo[1,3]dioxole-5-carbonylamino)phenyl]-1-methylethyl}-
N-propyi-[1-(methylaminocarbonyl)piperidin-4-ylmethyljlamine hydrochloride,
M™H 495,
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EXAMPLE 11
Preparation of a Compounds of Formula |k as Described in Scheme M
Route (a)
11A.  N-{2-]14-(Morpholine-4-carbonylaminophenyl]-1-methylathyil-N-pronyi-

{1-methanesulicnvipiperidin-4-vimethyllamine

N-[2-{4-aminophenyl}-1-methylethyl]-N-propyl-(1-methanesulfonyl-
piperidin-4-ylmethyl)amine (60 mg) was dissolved in ethyl acetate (1 ml) and
saturated potassium carbonate {1 ml). The mixture was cooled in an ice bath to
0 °C and morpholine-4-carbony! chioride (0.03 ml) was added. After stirring for 30
minutes the layers were separated. The organic layer was dried over magnesium
sulfate, filtered, and the solvent removed to give N-{2-[4-(morpholine-4-
carbonylamino)phenyl]-1-methylethyl]-N-propyl-(1-methanesulfonyl-piperidin-4-
yimethyljamine (80 mg) as a foam, M'H 481,

Route (b)
118. N-[2-(3-isopropylureidophenyl}-1-methviethyll-N-ethyl-
{1-methanesulfonyipiperidin-4-yimethyllamine hydrochloride

To a solution of N-[2-(3-aminophenyl)-1-methylethyl}-N-ethyl-(piperidine-4-
yimethyl)amine (0.2 g, 0.567 mmol) in dichloromethane (12 mi) was added
isopropyl isocyanate (0.765 mmol). The reaction mixture was stirred at 22 °C for
15 hours. The solvent was removed under reduced pressure. The product was
isolated as the hydrochloride salt from ethyl ether to give N-{2-(3-
isopropylureidophenyl)-1-methylethyl]-N-ethyl-(1-methanesulfonylpiperidin-4-

= .
yimethyl)amine hydrochloride (0.205 g, 76%), M™H 439,

Route (c)
11C. N-[2-(3-Carbamoylaminophenyl)-1-methyiethyll-N-propvi-

[1-methanesulfonyl-piperidin-4-yimethylamine

A solution of potassium cyanate (9 mg) in water (0.5 ml) was added to &
solution of N-[2-(3-aminophenyl)-1-methylethyl}-N-propyi-(1-methanesulfonyl-
piperidin-4-yimethyl)amine (40 mg) in water (2 ml) and acetic acid (1 mi). The
mixture was stirred at ambient temperature for about 72 hours and then basified to
pH 9 with 10% sodium hydroxide. The solution was extracted with

dichloromethane, and the organic phase dried over sodium sulfate, filtereg,
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evaporated in vacuo 1o give N-{2-(3-carbamoylaminophenyl)}-1-methylethyi]l-N-

propyl-(1-methanesulfonylpiperidin-4-yimathyl)amine (35 mg), M"H 411.2

11D. Similarly, substituting N-[2-(3-aminopheny!}-1-methylethyl}-N-ethyl-
(piperidin-4-ylmethyl)amine with other amines, and substituting isopropyi
isocyanate with other isocyanates and following the procedures described above

in Example 118, the following compounds of Formula Ik were prepared:

N-{2-[3—(3-phenylu_r_§lcﬁ>_)_phenyl]-1 -methylethyl}-N-propyi-[1-{morpholine-
4-carbonyl)piperidin-4-yimethyl]amine hydrochloride, M*H 559; and

N-{2-]3-(3-phenylureido)phenyl)-1-methylethyl]-N-propyl-(1-methane-
sulfonylipiperidin-4-ytmethyljamine hydrochioride, M™H 487.

EXAMPLE 12

Preparation of a Compounds of Formula Il as Described in Scheme N

The following compounds of Formula 1l were prepared in the same
manner as compounds of Formula 1i, but substituting 2-furoyt chloride with a

sultonyl chloride, and following the procedures described above in Example 10A:

N-[2-(3-Methanesulfonylaminophenyl)- i -methylethyl]-N-propyi-
[1-{(morpholine-4-carbonyl}piperidin-4-ylmethyllamine hydrochioride, M™H 481;
N-[2-(3-Methanesulfonylaminopheny!)-1-methylethy!]-N-propyl-

(1-methanesulfonyl-piperidin-4-ylmethyl)amine hydrochloride, M*H 445;
N-{2-[3-{4-Methylphenylsulfonytaminoc)phenyl]- 1-methylethyl}-N-propyl-

(1-methanesulfonyipiperidin-4-yimethyhamine, M™H 522;
N-[2-(4-Methanesulfonylaminophenyl)-1-methylethyl]-N-propyl-

[1-(morpholine-4-carbonyl)piperidin-4-yimethyl]lamine hydrochloride, M™H 481;

N-{2-{4-(Methanesulionylamino)phenyl}-1-methylethyl}-N-propyl-
(1-methanesulfonyl-piperidin-4-ytmethyl)amine hydrochloride, M™H 446; and

N-{2-[3-(Benzenesulionylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin—4-ylmethyl)amin§ hydrochloride, M™H 543.
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EXAMPLE 13

Preparation ot a Compounds of Formula Im as Described in Scheme O

N-{2-13-{4-Dimethylaminosulfonyiaminolphenvii- 1-methvlethvi}-N-propyl-

{1-methanesulfonvipiperidin-4-ylmethyllamine

N-[2-(4-Aminopheny!}-1-methylethyl}-N-propyl-(1-methanesulfonylpiperidin-
4-ylmethyl)amine (50 mg) was dissoived in dichloromethane {2 ml) and pyridine
(0.01 mi). The mixiure was cooled in ice and dimethylsulifamoyi chloride (0.015
ml) was added. The mixture was kept at 5 °C for about 72 hours, and washed
with saturated sodium bicarbonate. The organic jayer was dried (Na,SO.), filtered
and the solvent removed in vacuo to give N-{2-[3-(4-dimethylaminosulionyl-
amino)phenyi}-1-methylethyl}-N-propyl-{1-rmethanesulfonylpiperidin-4-
yimethyllamine as an oil (12 mg), M"H 475.

EXAMPLE 14

Preparation of a CompoUnds of Formula In as Described in Scheme P

N-[2-(4-Dimethvlaminophenyl)-1-methvlethvl]-N-propvl-[1-{morpholine-
4-carbonyl}-piperidin-4-vimethvllamine dihydrochloride

A solution of N-{2-(4-aminophenyl}-1-methylethyl}-N-propyi-[1-{morpholine-
4-carbonyi)piperidin-4-yimethyljamine (0.256 mmole) in formic acid (1.0 mi) and
37% formaldehyde (1.0 mi) was heated at 100 °C for 6 hours. The reaction
mixture was brought to pH 10 with 3N sodium hydroxide solution and extracted
with ethyl acetate (25 mi). The organic phase was dried over anhydrous sodium
sulfate and concentrated under reduced pressure. The product was isolated as
the hydrochioride salt irom ethyl ether to give N-[{2-(4-dimethylaminophenyi)-1-
methylethyl]-N-propyl-[1-{(morpholine-4-carbonyl)piperidin-4-yimethyllamine
dihydrochioride (0.09 g, 77%), M"H 431.
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The following are representative pharmaceutical formulations containing a

compound of Formuta 1.

Tablet formulation

The following ingredients are mixed intimately and pressed into single

scored tablets.

Quantity per
Ingredient tablet, mg
compound of this invention 400
cornstarch S0
croscarmellose sodium 25
lactose 120
magnesium stearate 5

Capsule formuiation

The tollowing ingredients are mixed intimately and loaded into a hard-shell

gelatin capsule.

Quantity per
ingredient capsule, mg
compound of this invention 200
lactose, spray-dried 148
magnesium stearate 2

Suspension formulation

The following ingredients are mixed to form a suspension for oral

administration.

Ingredient Amount
compound of this invention i.09
fumaric acid 0.5g
sadium chloride 20g
methyl paraben 0.15g
propyl paraben 0059
granulated sugar 255¢g
sorbitol (70% solution) 12.859g
"Veegum K {Varderbilt Co.) 109
flavoring 0.035mi
colorings 0.5mg

distilled water

g.s.to 100 m!
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Injectable formulation

The following ingredients are mixed to form an injectable formulation.

ingredient Amount
compound of this invention 0.2g

sodium acetate buffer solution, 0.4 M 2.0ml

HCI (1N) or NaOH (1N) q.s. to suitable pH
water (distilled, sterile) g.s.t020 ml

Topical formulation

A topical formulation is prepared with the following ingredients:

Ingredient Amount, g

compound of this invention 10

Span 60 2

TWEEN®S0 2

mineral oil 5

petrolatum 10
“methyl paraben 0.15

propyl paraben 0.05

BHA (butylated hydroxy anisole) 0.01

water a.s.1¢ 100

All of the above ingredients, except water, are combined and heated to
60-70°C with stirring. A sufficient quantity of water at 60 °C is then added with
vigorous stirring to emulsify the ingredients, and water then added g.s. 10 100 g.

Suppository _formulation

A suppository of total weight 2.5 g is prepared by mixing the compound of
the invention with Witepsol® H-15 (triglycerides of saturated vegetable fatty acid,;

Riches-Nelson, inc., New York), and has the following composition:

compound of the invention 500 mg
Witepsol® H-15 : baiance

Nasal Spray formulation

Several aqueous suspensions containtng from 0.025-0.5 percent active
compound are prepared as nasal spray formulations. The formulations opticnally
contain inactive ingredients such as microcrystalline cellulose, sodium
carboxymethylcellulose, dextrose, and the like. Hydrochloric acid may be added

to adjust pH. The nasal spray formulations may be delivered via a nasa! spray
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metered pump typically delivering 50-100 microliters of formutation per actuation.

—_— .
A typical dosing schedule is 2-4 sprays every 4-12 hours,

EXAMPLE 16
5 . Radioligand binding studies

The inhibitory activity ot compounds of this invention in vitro was
determined using a moditication of the method described in Hegde, S.S. et al. Br.
J. Pharmacol., 1997, 120, 1409-1418.

10 Cell membranes from Chinese hamster ovary cells expressing the
recombinant human muscarinic receptors {m; - ms) were employed. The assays
were conducted with the radicligand [°H]N-methyl scopolamine(0.4 nM, specific
activity 84 Ci- mmol ') in a final volume of 0.25 mi T/rii—’lirgnsjyffer. Non-specific
binding was defined with 1uM atropine. Assays were performed using scintillation

15 Wy technology. Competition-displacement curves were generated
using 10 concentrations of test compounds and were analyzed by iterative curve
fitti f ter logisti ti IC I | fthe IC e

;_'__'QQ_“’_E_ our parameter logistic equation. plCgy values (-log of the 1Cs,) wer
converted to pKi values using the Cheng-Prusofi equation.

20 Compounds of this invention were active in this assay.

EXAMPLE 17

Anti-muscarinic activity in anesthetized rats

The muscarinic receptor inhibitory activity of compounds of this invention in

25 vivo was determined in rats using a modification of the method described in
Hegde, S.S. et al. Proceedings of the 26th Annual Meeting of the International
Continence Society (August 27th -30th) 1996, Abstract 126.

_ Female Sprague-Dawiley rats were anesthetized with urethane and

30 instrumented for intravenous administration of drugs and, in some cases,
measurement of arterial pressure, heart rate and intra-bladder pressure. The
effect of test compounds on voiume-induced bladder contractions and
oxotremorine-induced saliva secretion was determined in separate groups of

‘w_‘_--__,—_._.,—.——-—‘-_—‘\
animatls. Volume-induced reflex bladder contractions were induced by filling the
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bladder with saline. The test compounds were administered intravenously in a
cumulative manner at 10-minute intervals. Atropine (0.3 mg/kg, iv) was
administered at the end of the study as a positive control. In a separate group of

animals, the saliva secretory response to oxotremorine (0.1 mg/kg, iv) over a 10-

minute period was determined after the animals were intravenously dosed with a
single dose of the test compound. Saliva output was determined by placing pre-
weighed cotton pads in the animals mouth and re-weighing these pads at

10-minute post-oxotremorine.
Y

Compounds of this invention were active in this assay.

EXAMPLE 18

Anti-muscarinic activity in anesthetized dogs

The muscarinic receptor inhibitory activity of compounds of this invention in
vivo was determined in dogs using a modification of the method described in
Newgreen, D.7. et al. J. Urol., 1986, 155 (Suppl. 5), 1156.

Female dogs were anesthetized with pentobarbital and instrumented for
measurement of anterial pressure, heart rate and pelvic-nerve mediated bladder
contractions and chorda-lingual nerve mediated saliva secretion. The pelvic and
chorda-lingual nerves were stimulatéd for 20 seconds and 2 minutes, respectively,
with a minimum of 10 minute interval between each set of stimuiations. After two
consistent control responses were obtained, the test cbmpound was dosed in a
cumulative fashion, 3 minutes prior to each stimulation of the pelvic and chorda-
lingual nerves. Atropine (1.0 mg/kg, iv) was given as a positivmd

of the study.

Compounds of this invention were active in this assay.
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Compound

pKi
Example 16

pKi
Example 17

pKi
Example 18

N-Ethyl-N-[2-(4-methoxyphenyl)- 1-methylethyl}-[1-
{gimethylaminocarbonyl}-piperidin-4-yimethyll-amine

8.6%

8,29

638

N-Ethyl-N-[2-(3-tritluorometnylphenyl)-1-methylethyl}-
[1-(dimethylaminocarbonyl}-piperidin-4-yimethyl}-amine

8,94

8.61

7,19

N-Ethyl-N-[2-(3-trifluoromethylphenyl)-1-methylethyi}-
[1-piperidine-1-carbonyl}-piperidin-4-yimethyl}-amine

8,31

9,13

7,46

N-{2-{2,3-Dinydrobenzo[1,4]dioxin-6-y1}-1-methylethyl}-
N-ethyl-[1-(morpholine-4-carbonyl)-piperidin-4-
yimethyll-amine

8,78

8,64

6.57

N-[2-{3-Chlorophenyi}-1-methylethyl]-N-ethyi-[1-
piperidine-1-carbonyl}-piperidin-4-yimethyl]-aming

9,09

8,73

7,08

N-n-propyi-N-{2-(3-trifluoromethylphenyi)-1-
methylethyl]-{1-{morpholine-4-carbonyl)-piperidin-4-
yimethyl}-amine

B.91

B.77

6,80

N-[2-(2,3-Dihydrobenéofuran-ﬁ-yl)-1 -methylethyl}-N-n-
propyl-1-(morpholine-4-carbonyt}-piperidin-4-ylmethyi)-
amine

8,92

8,75

6,60

N-[Cyclopropylmethyl-N-(2,3-dihydrobenzofuran-6-yl)-
1-methylethyl]-[1-(tetrahydropyran-4-carbonyl}-
piperidin-4-yimethyl)-amine

8,89

8,83

6.87

N-[2-(2,3-Dihydrobenzofuran-5-yl}-1-methlethyl}-N-
ethyl-{ 1-methanesulionylpiperidin-4-yimethyl)-amine

8,52

8,23

6,65

N-[2-(2,3-Dihydrobenzofuran-5-yi}- 1 -methylethyi}-N-n-
propyi-{1-methanesulionylpiperidin-4-yimethyl)-amine

874

8,44

6,69

N-Ethyl-N-[2-{indian-5-yl}-1-methylethyl]-{1-
methanesultonylpiperidin-4-yimethyl-amine

8,94

8.62

{S)-N-{3-[4-(2-{2,3-Dinydrobenzofuran-5-yl}-1-
methylethyl)-ethylamino}-methyi-piperidin-1-yi]-3-
oxopropyl}-methanesulfonamide

B.51

813

N-[2-(3,3-Dimethyl-2-3-dihydrebenzofuran-6-yl}-1-
methylethyl]-N-ethyl-{1-{morpholine-4-carbonyl)-
piperidin-4-ylmethyl}-amine

9,02

9,08

N-{2-[3,-(4-methoxyphenylcarbonylamino)phenyi]-1-
methylethyl}-N-n-propyl-[1-{morpholine-4-carbonyl)-
piperidin-4-yimethyl}-amine

8,69

7.22

B.46

N-{2-{3,-(4-methylphenyicarbonylamine)-phenyl]-1-
methyletnyl}-N-n-propyl-[1-(morpholine-4-carbony!)-
piperidin-4-yimethyl]-armine

9,14

6,84

£6.42
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While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that
various changes may be made and equivalents may be substituted without
departing from the true spirit and scope of the invention. In addition, many
modifications may be made to adapt & particular situation, material, composition of
matter, process, process step or steps, to the obiective, spirit and scope of the
present invention. All such modifications are intended 1o be within the scope of

the claims appended hereto.
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Claims

1. A compound of formuia |

whereain:

R4 _Rs
N

R a

R is each independently hydrogen, alkyl, alkyloxy, halogen, halogenalkyl, or

amino;

R?is each independently:

1
(2)
3
(4)
(5)
(6)
(8)

alkyl,

alkyloxy,

halogen,

halogenalkyl,

nitro,

heterocyciyl, optionally substituted with oxo,
-O(CH,)pX wherein p is 0-6 and X is independently selected from
halogenalky! or aryl,

-NR'R®,

NR'COR®,

-NR’CONR'R’,

-NR’CSR®,

-NR°CSNR'R®,

-NR°SO,R",

-NR’SO,NR'R?,

-8R’

-SOR?,

-SO.R’,

-SO,NR'R%: or
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R' and R® taken togethar with the ring to which they are attached to form a 5- or 6-
membered monocyclic saturated or unsaturated ring, optionally containing 0, 1 or

2 heteroatoms, independently selected from nitrogen, oxygen or sulfur;
R® and R® are each independently lower alkyl, alkenyl, or cycloalkyl;

R is each independently:
{1) hydrogen,
(2) -COR®,
(3) -COOR’,
(4)  -CONR'R®,
(5y  -CO(CH).COR®,
(6)  -CO{CH2).SOR’,
(7)  -CO(CH2).CONR'R,
(8)  -CO(CH,),SO.NR'R®,
(9)  -CO[(CH2)NR’COR®,
(10) -CO(CHZ),NR®SO,R’,
(11}  -CO{CH),NR®(CONR'R®,
(12) -CO[(CH2).NR®SONR'R®,

(13) -CSR®,
(14) -CSNR'R®,
(15)  -SO,R°,

(16) -SO.,NR'R®,
(17)  -SO,(CH2),NR®SO,R’, or
(18)  -SO;NR*(CH,).COOR’;
wherein
nis 1-6;
R® and R’ are each independently hydrogen or lower alkyl;
R?%is each independently hydrogen, lower alkyl, cycioalkyl, aryl, or heteroaryl;
R® is each independently:
(M alkyl,
(2) cycloalkyl,
(3} arylatkyl,
(7) aryl, unsubstituted or mono-, di-, or tri-substituted aryl, the

substituents being independently selecied from lower alky),
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alkyloxy, halogen, halogenalkyl, cyano, nitro, -CONRRE, -COR’,
-COOR’, -NR'R®, -NCOR®, -50.R°, -SO.NR’R?, or -O(CHa}X,
wherein p is 0-6 and X is halogenalky! or aryl,

(8) heterocycly!, optionally substituted by one or two substituents,
selected from lower alkyl, hydroxy, hydroxyalkyl, oxo, -COR’, or
-COOR’, or

(9) heteroaryl, optionally substituted by one or two substituents,
selected from fower alkyl, alkyloxy, halogen, halogenalkyl, cyano,
nitro, -CONR'R?, -COR’, -COOR’, -NR'R®, -NCOR®, -SO,R’,
-SONR'R?, or -O(CHg),X, wherein p is 0-8 and X is halogenalkyl or
aryl;

and an individual isomer or a racemic or non-racemic mixture of isomers, or a

pharmaceutically acceptable salt thereof.

2. The compound of Ctaim 1, wherein R® and R* are each independently

lower alkyl or cycloalkyt.

3. The compound of Claim 2, wherein R® and R” are each independently

methyl, ethyl, propyl, isopropy! or cyclopropyimeathyl.

4. The compound of Claim 3, wherein R® is methyl, and R* is each

independently ethyl, propyl, isopropyi or cyclopropylmethyl.

5. The compound of Claim 4, wherein R® is -SO,R®, -COR®, -CONR'RE or

-CO(CH,)NR®SO,R°.
8. The compound of Claim 5, wherein R® is -SO,R°.

7. The compound of Ciaim 6, wherein R* is alkyl.
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8. The compound of Claim 7, wherein R? is methyl, ethy!, or propyl.
9. The compound of Clairn 5, wherein R® is -COR’.

5 10. The compound of Claim 9, wherein R is heterocyclyl or heteroaryl.

11. The compound of Claim 10, wherein R is morpholinoc, piperidinyl, or

1,2,3 4-tetrahydro[1,5]naphthyridinyl.
10 / 12.  The compound of Claim 5, wherein R® is-CONR'R®.

13. The compound of Claim 12, wherein R’ and R® are each independently

lower alkyl.

15 14. The compound of Clairm 13, wherein R’ and R® are each independently

methyl, ethyl, or propyl.
15.  The compound of Claim 5, wherein R® is -CO{CH,).NR*SO,R".

20 16.  The compound of Claim 15, wherein n is 1-4, R®is hydrogen, and R is

atkyl. -
17. The compound of Claim 16, wherein R® is methyl, ethyl, or propyi.
25 18.  The compound of Ciaim 8, wherein R’ and R® taken together with the ring

to which they are attached form a 5- or 6-membered monocyclic saturated or

unsaturated ring, optionally containing 0, 1 or 2 heteroatoms, independently
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selected from nitrogen, oxygen or sulfur, and in which the ring is optionally mono-

or di-substituted with lower alkyl or oxo.

19.  The compound of Claim 18, wherein R' and R® taken together with the ring -
to which they are attached form a 5- or 6-membered monocyclic saturated ring,
optionally containing 0, 1, or 2 oxygen heteroatoms, and in which the ring is

optionally mono- or di-substituted with lower alkyl or oxo.

20.  The compound of Claim 19, wherein R’ and R taken together with the ring
to which they are attached form indany!, 2,3-dihydrobenzoturan-5-yi,
2,3-dihydrobenzofuran-8-yl, 3,3-dimethyl-2,3,dihydrofuran-5-yl, 3,3-dimethyl-

2,3,dihydrofuran-6-yl, or 2,3-dihydrobenzo[1,4]dioxin-6-yl.
21.  The compound of Claim 20, wherein R’ and R? taken together with the ring
to which they are attached form 2,3-dihydrobenzofuranyl, R* is methyl; R* is ethyl,

and R’ is methy).

22.  The compound of Claim 5, wherein R’ is hydrogen and R? is alkyloxy,

halogen, or halogenalky!.

23.  The compound of Claim 22, wherein R? is methoxy, ethoxy, propoxy,

chloro, bromo, or trifluoromethyl.

24.  The compound of Claim 5, wherein R’ is hydrogen and R? is -NR'COR’.
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25. The compound of Claim 24, wherein R’ is hydrogen and R%is aryl,
optionally substituted by 1-3 substituents, selected from lower alkyl, alkyloxy,

halogen, or halogenalkyi.

26. The compound of Cilaim 25, wherein R®is phenyl, optionally substituted by
1-3 substituents, sefected from methy, ethyl, methoxy, ethoxy, chioro, or

trifluoromethyl.

27. A compound of Formula { selected from:
N-[2-(2.3,-Dihydrobenzofuran-5-yl}-1-methylethyi}-N-ethyl-(1-methane-
sulfonyl-piperidin-4-yimethyllamine;
N-[2-(2,3-Dihydrobenzofuran-5-y!}-1-methylethyl)-N-propyi-(1-methane-
sulfonyl-piperidin-4-yimethyl)amine;
N-{2-(2,3-Dihydrobenzofuran-6-yl)-1-methyiethyl}-N-propyl-[ 1-(morpholine-
4-carbonyl)piperidin-4-ylmethyljamine;
N-[2-(2,3-Dihydrobenzofuran-6-yl)-1-methylethyl]-N-cyclopropylmethyl- |
{1-(morphoiine-4-carbonyl}piperidin-4-yimethyl)amine;
N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyi]-N-ethyl-[ 1-(morpholine-
4-carbonyl)-piperidin-4-yimethyllamine;
N-[2-(2,3-Dihydrobenzofuran-5-yi}-1-methylethyl}-N-propyl-[1-(morpholine-
4-carbonyl)piperidin-4-yimethyilamine;
N-[2-(2,3-Dihydrobenzo[1,4]dioxin-6-yi)- 1-methylethyl}-N-ethyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyllamine;
(S)-N-{3-[4-({{2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyilethytamino}-
methyl)-piperidin-1-yi}-3-oxopropyl}-methansulfonamide;
N-[2-(indan-5-yi)-1-methylethyl}-N-ethyl-{1-methanesulfonylpiperidin-

4-yimethyl)amine;

PCT/EP99/01102
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N-[2-(Indan-5-y1)- 1-methylethyl}-N-propyl-{1-methanesulfonylpiperidin-
4-yimethyl)amine;
N-[2-(3,3-Dimethyl-2,3-dinydrobenzofuran-6-yl}-1-methylethyl}-N-ethyi-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine;
N-[2-(3,3-Dimethyl-2,3,-dihydrobenzofuran-6-yl}-1-methylethyl}-N-ethyl-
(1-methanesulfonyipiperidin-4-yimethyljamine;
N-[2-(4-Methoxyphenyi)- 1-methylethy(l-N-ethyl-[ 1-(dimethylamino-
carbonyl)piperidin-4-ylmethyljamine;
N-[2-(3-Trifluoromethylphenyl)- 1-methylethyll-N-ethyl-f1-{dimethytamino-
carbonyl)-piperidin-4-yimethyllamine;
N-[2-(3-Triflucromethylphenyl)-1-methylethyl}-N-ethyi-[1 -(piperidine-
1-carbonyl)-piperidin-4-yimethyllamine;
N-[2-(4-Trifluoromethyiphenyl)-1-methylethyl]-N-ethyl-[1-(piperidine-
1-carbonyl}-piperidin-4-yimethyllamine;
N-[2-(4-Trifluoromethylphenyl}-1-methylethyl}-N-ethy!-[1-(dimethylamino-
carbonyl}-piperidin-4-yimethyllamine;
N-[2-(3-Trifluorormethytphenyl}-1-methyiethyl]-N-ethyl-{1-{(morpholine-
4-carbonyl)-piperidin-4-ylmethyljamine;
N-[2-{3-Triffuoromethylphenyl)- t-methylethyl}-N-ethyt[1-(1,2,3,4-
tetrahydro[1,5)jnaphthyridine- 1-carbonyl)piperidin-4-yimethyljamine;
—_—
N-[2-(3-Chlorophenyl)-1-methylethyl}-N-ethyl-[1-(piperidine-1-carbonyl)-
piperidin-4-ylmethyllamine;
N-[2-(3-Trifluoromethytphenyl)-1-methylethyi]-N-propyl-[ 1-(morpholine-
4-carbonyi)-piperidin-4-yirmethyljamine;
N-{2-[3-(4-Methoxyphenylcarbonylamino)phenyl]-1-methyiethyl}-N-propyl-

{1-(morpholine-4-carbonyt)piperidin-4-yimethyllamine; or

PCT/EP9%/01102
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N-{2-[3-(4-Methylphenylcarbonylamino}-phenyl]-1-methylethyl}-N-propyl-

[ 1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine.

28. A compound of Claim 1 or 27, wherein the pharmaceutically acceptable
5 salt is a salt formed from hydrochloric acid, phosphoric acid, triftuorcacetic acid, or

dibenzoyi-L-tartaric acid.

29. A medicament containing one or more compounds as claimed in any one

of claims 1-28 and pharmaceutically acceptable excipients.

10
30. A medicament according to claim 29 for the treatment of diseases related
1o the muscarinic receptor.
31, A process for preparing a compound of formula | as defined in claim 1,
15 which process comprises
a) reducing a compound of formula

R4 ~H A
R2 l N
N i (/ﬁ
|1 '
R,ﬁz R O
19

7

with a reducing agent to a compound of formula

20



WO 99/43657 102 PCT/EP9%/01102

or

b) deprotecting a compound of formula

Rd
R2 { N
[>as 6)
H3
20

to give a compound of formula

Ia
or
c) reacting a compound of formula
™
NHR® IR
o ﬂ;)

R3

4
with a compound of formula

O ~




WO 99/43637 103 PCT/EP99/01102

to give a compound of formula

N
T 6

Ib

or

5
d) reacting a compound of formuila
R4 H
R? | N
T
ra
L (7)
Ia
with a compound of formula
o(8) \ -
A,
J /
L Re
10

to give a compound of formula

or
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- 104 -
e) replacing the H-atom in the 1-position of the piperidine ring of formuia
R4 H
x
N
T W
R2
la
5 by groups described for R®,
or
f) modifying one or more substituents R'-R> within the definitions given
above, and
10

if desired, converting the compound obtained into a pharmaceutically acceptable

acid addition salt.

32. A cornpound according to any one of claims 1-28,.whenever prepared by a

15 process as claimed in claim 31 or by an equivalent method.

33. The use of a compound claimed in any one of claims 1-28 for the
treatment of diseases related to the muscarinic receptor or for the manufacture of
a medicament useful in the treatment of diseases.

20
34. The invention as hereinbefore described.

.
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Goodman & Gillman £ €& #H M ¥ #) (The Pharmacological
Basis of Therapeutics), % L&k, McGraw-Hill, New York, 1996; #
7%, pld8-160 VPR TXBR L ©H T AE.
WEFHNILRFTLEHARXT XLk iklsd. Hde, ZEHELH
5,310, 743; 5, 541, 195;% 5, 646,144 (Schilling F)AFTEA P
WRBERFRSG 1-8BE-N- (2~ 8&X1) oh-4-%mmirtdy,
FETAFALRTERET L ChmATEY: £BEH 5 286,735
(Bonnaud # Bigg) ##& T THAM b-REEKSTHARKIATATESR £
EEXIAREGRRSTEY;, EBEH 5089 507 (Vecchietti %)
AT TRTRATERR ALY RESRTSTE Y, BHTH AT
EP 532 398 (&4t A: Synthelabo)#E T TA THFTHNR. £A
JE. By S B AR KRR AT A M, VAR PCT w35 2 JF W097/10212 (%
ik A :Neurosearch A/S)## T B T FX4E. £, VoR 3 A
kH. WA BREXLCRERESGREITEY.

4




AEPHBAREX T e HARETHAE, SPERBRGHAL
AE ek, LR HGEHE, SACMAGHELAHNEAR L
EASWEBHETG AR (HAR LEF ERAFER) F&. 3
EHSMEHR Dy @G EA. |

o A $%%%&ﬂﬂ%*%%ﬂﬁ?ﬂ$%ﬂ%?@
280 R

“BRA” ARI1-LABRTF (& 130 RABRTAR) B
BRAB el RE wFE ok #mE 1-2i&E 2-5F
A, THA, 7K. 2F4 EEEF,

“EBRA” ZR1I-6ABRTF (A IFAERTEA) &

“SREE” ZHRAF-O0-R HFRALEZNLHERA,

“RER” ZRBEAI-UABREF(OESHF LAABERFEA)
- Miafegisrk, XA EFTR, FRETE, FXTH, 3-TEK
T, FFXRE, HTE FEEF.

“IEHET TRAAREN 2-6 AT (FE 2/ 6 MERT)
B—MAHSRE R3-6BRT (AE3IFAERT) S9—NHIE
AE,M#LﬁE,ﬁﬁil—ﬁﬁﬂzaT%%%,

“WE” ARA. & BRst

“RARE” ZHHE A BAREALERARTFELMNEER
Reg EEBRE, 4 1, 2- Zf4F%, 1, 2- Z&AHK, Z4¥FHE, 2
2, 2- ZRLE, 2, 2, 2- =R FTAE, |

“RERE ZIH 1 2R SANAEFAERARNKGRE, B FHE,
1-#RXTK, 2-FRCHK, 1, 3- X THEE.

“FE” ZHREIFRFRK 9- 14 AZHXZFKKE, RV ES
—ARAFHERY., RGN aEERBTEL, FEX, BEEAE,
TRFR, gH-H R, 2, 3- A FEEF.

“FhA” ZIER RR-, EF R A EZNHTE, FE R
AEXELegE. Hide, FE, RTHK, 3-FEAREASF.




“BRFER RBEXRFRIBETES —AFAFERSG 9- 14
A=HE AR, FAEOCERFREA A BAXREALER, AL
RIT&RIR. ZFAGEsl o B TEmE, 3, 3-_F4L-2,
3- A& FEekvhi, e, 2, 3- —E&FFsmE, wd Kk,
F b1, 3] M —RLFmAHR 2 - HAEHFIL, 4] =BEE, v
., 2, 3- Z&AWRA, wbse i, ek, wmak, SR E 1, 2, 3,
4- v Esah A, FeEekR, 1, 2, 3, 4-wESEgkK, weRA, =k
me g, 1, 2, 3, 4- WAL SI=RARE, 20-3, 4- ZHFEIF[L, 4]
bk, ek, A (blEnp L.

“RHE” RAB/BEAL, SREAKRTH - NMhedgrl, X
TH—AXFIARRTHAR. AIA. BRAGEH GEERRT
wAkmAk, waARhE, ek, Rk, DK, ARAEWHA, 1,
1 - =8 R - BEAGRNA, Kk, sk l, wdit-2-8, w
kR - 2, 3- ~EA%.

“BEARFEA R N-BPE RREFR, FELSAIETH
THRYERTHLIAREGAMAE, StLOERARRTFE, F&
A (CBZ) , - VREEFAABZAE, s-mAFEREZE RTEX
A& (BOC) , =R TBEASF. HBAA BOC X CBZ 4EH RERY X,
ERBETEMRELZ B, #lde BOC THREHR, AAlBRTE
FRAZRLEBRIBEE % CBZ R THEIELALERE.

“HER” X RN REMEHREANEFHIBEHRTAERL—~Z
SIRAEE, FBR-REGELTHEEDIRIE B R LG LAER
XENEL, #lde, “ERBRRGFE ZHRFAEFLSTARXRK T
B, @ HERELERRAAEARRGFH.

“HHFIER X “HHEMN RIBEFERE (AR EFAH
CAMREE) EHTEHEAEN, Pk, FX, H, Wi
wkvh, &45 (CHCL,), —&FX(CHCL,), T8, LELE, AR, ¥
LB, VB, LB, AR, JFHABE, RTHE, —&R%, st F, Bif
AAWRE, KEAWRETHRAGEMNEAEEEN.
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A XY TH ﬂﬁ“A&§A$ﬁﬁ?M:@ﬁﬁWﬁ%ﬁ
EEHTAALERFHAEABRS B BARE S ERREFIG LY
R)-HO)-FHEEX., £k THAI LSRR PHELEE Y
B 5 TR KB ERIEINFRRSY, MEARFFHAFT X
TRZEERMER, RFRAFAFTEHRSN I WEGHRF., £—xnt
WE RS ERRESHRBSYYOEEXLARAAR. BREFFHR
W, AXERGARAEFHLEMET. RRAATBEAGFF
“(R)” & “(S)” k43 Cahn—Ingold-Prelog # W # Z 6 R K
# 4,2t 54k 46 % (Cahn ¥, Angew. Chem. Inter. Edit. 1966, 5, 385;
iTiE% 511; Cahn %, Angew. Chem. 1966, 78, 413; Cahn # Ingold,
54 % (J. Chen. Soc. ) (#6%), 1951, 612; Cahn ¥. Experientia
1956, 12, 81; Cahn, &5 & F & & (J. Chem. Educ.) 1964, 41,
116).

“THAEAR" RIEATHESHASWGEK, BFE55HH
EHTHECASAMEY, e dAE, AEBWFIAELCTHERL
FREMR, SfolExITEEEAUBARSHERAGTES K, X
HAPEBAZLFTHAY “THRAEK O FfF—f X £
#H Ak,

ooty “THRE” TREFELTELY. FLELAFTHRLS
HEAGEERENE, XEH O

(1) L5THABREBRAOBEMEE: INERPEE, 2528, HE.
B, BRRE IANBRLRE., AE. OB, RXRAR. L8R,
AR, LB, A8, BHE. ¥R, Lt TLE. HL4E.
TEER, REFER. 3- (4- BEETEA) XV, ARR. AHE.
VEER, LRBE. 1, 2- LB, 2-FRAUK#E. 88, 2
- RHR. 4-FEA-R-[2.2.2]F -2- K- 1- B8 HESR. 4,

“RFER(3-FBRA-2-H-1-588) . 3-EEAREE, =Fi
LB, RTRLER, ABARER, JHEE. S48 BELET®,
K., BIRER., L H _BF; X

-



(2) BHRUEGHTHAEANBURERTHREEET (BLE S T.
BEIEREBETREET) ERHHANE, A5ANBLLEHE, —
LB fe., Z LB, /T8, N- YEAFEEFTRAABRGE. 4
RATHRARRE HHE . %& ﬁL& Fr i?ﬁﬁ.L BB
};}Tﬂy}i‘i‘ﬁ@ﬁ’ e S R

L @%A#W€%ﬁ%%iﬁ% G RRET 4.
L. ¥, F.LF B, BE.

R BN adE:

(1) FEGHER, BT THEEXNSEEERFBRSALZIHRE
THERERNSESE, GLERIBAERFT GEE,

(2) WHER, FHERRILEAERGLE,

(3) ZMAER HEERIEBEZRKYE.

“BHARE ANETHLIB LA ERTEAALH A E R/
TEAMHEFONEHE., “BRAAXE” MEY. TREFBAELS
TRE. BEGFEEAXMEERR, ﬁ%ﬁé#ﬂﬁ E 5B AT
RBHIASEARALCEERE,

AE RSB LTaln 54T AR,
Re , A RS
R2 2 ! A
R‘A 5 : 3

AeFFHAGPL£EERT AutoNom B, TL2AT A A
IUPAC %% # %545 Beilstein Institute 3t EHALE%. R, &
THERAE-ARKEBEELY, PRETILHEFFLANFTHL
HEERKEL, BRUASTEALHUGGLRE RO BIF LK
x4,

Blde, P RAA RRZATE RATEA RAXEBATE
AR RAFHEBENX T eHdtHh N-[2- (4-Z8FEK) -1
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~FRE]I-N-FBEAFTE - (1- PagdRew - 4- 27HE) K.

Blde, K I ﬂcA% b R RP 5 EANTEEG R —RER 2,
3-—EEHFkB-5-K RATLE RAZE AR R A-TEE
BE, #8H N-[2- (2, 3- A XHFxwm-5-X) -1-FEz
AI-N-CE-[1- (ZF&AERE) R -4- KX 7&K,

4o, X I4EH, FFRAIA. RPAH 4-PRAAFAZERE.
RRAFE RABE, RAGH|-4-FX, #L2AHN- (2-[3- (4
-PAEEEBEAEA) EE]-1-PRTLE)-N-F/&k- [1- (5
gh-4- BR) kew - 4- AV K] R

EREBEHGHEF, 52X I LEHREHRG. Fld, 4K
ey b adEXs, LT B R EGBIBAKERERIIK
A, THEARFREAZRIWATE A AR FREIKEE
TE, REERAIFTESRACHE, A, FRAEXFKAATL.

EXFARBN, —BEAGLSHOHELT R T 2G40
R H-SO,R, & ALK, HAETE, A AL BHELT
& RPA-COR®, R ROAFxmARLFR, FHEDHM, RghR
1, 2, 3, 4-wW&[1,5]=8&FEK; RPA-OONRR,, £F RT#% R® &
Ak bk akt, shBFH. A REL; BB H-
CO(CH,) NRSSO,R®, - n % 1-6, RCA&GH R AKBIEE, R FHL
PR, LHARFE.

F RSB aE R F R R4 T 265444 R A= R?
S5 ENR—RG R 5-R 6-TieF R R0 f L3R, HHRIELN
R0 1R 2ARIHBR. ARXRBNLRT, FHEZHRELARKHY
RAL BRI HARBITE R B - = - K45 BHRE R = R HEAT
e e k—RGBRALZESA 0. 1 R 2 MEERTH 5-X 6-Tlak
B RAEERF REESMNEENHK-BER 2, 3- —F4FHE,
2, 3- & Ff=%w-5-3, 2, 3- “ﬂ%ﬁ"’j&“@—ﬁ—ﬁ: 3, 3-
ZWHR -2, 3- A FHkwh-6- xR 2, 3-—&AFIHI[1,4] =75
% - 6- 3.



F— ek ey A G4 A Y, 1 R h S R A RAR,
AL, AAE FHhE RAITFEE TRE ZAFH & R
o REL P RPA-NRCOR®, £F ROAEA ROAFE, ARNReIR
HALRA, BAK. AF. RAAREE-. Z-HZRR; £k
# R A& RARE, ARASSATE A FRE LRA.
AXRZRAFTEE -, —-H=-BK.

F—AREH e ORERE AL THEARE, L Vi y
THRAEAGEE, BRAFATEREL-L-BLAETBR, FHARASER
KRBT R H

5 7452 65 4L S d B R R B A

N-[2- (2, 3- —&¥Hf%w-5-%) - 1-FREAZE]-N-C
A - (1- Frghiokw -4- AFE) &k

N-[2- (2, 3- —&%H%d-5-%) -1- FACAI-N-5&
- (1-7Hek-vkow - 4- AP0 &

N-[2- (2, 3-=&XJjf%w-6-%) - 1-FHZA]-N-&
-1~ (Bk-4-8K) -mw-4- APR] B

N-[2- (2, 3- —&¥H%-6-4) - 1-FRTLAI-N-x
AATE-[1- (Bgk-4-FBH) -vkwe - 4- A PR

N-[2- (2, 3-2&¥#%h-5-&) - 1-FHATHE]-N-C
H-[1- (Fgk-4-8K) - -4- A7 E B

N-[2- (2, 3- Z&¥fs%"h-5-K) -1-FRTE]-N-&
A-[1- (Bek-4-FHR) -~k -4- 2 FE]E;

N-[2- (2, 3- =& ¥ HI[1,4]==&3-6~%) - 1- FRATHE]
“N-CHE-[1- (Bogk-4-%%) kg -4- AP R

(S)-N-{8-[4- ({[2- (2, 3-—&F¥H=%m-5-%) -1
- PREICHEEIFTR) -~ 1-RA]-3- ARFHA] ¥FHEEL
i

N-[2- (2, 3-=g84#H-5-) - 1-F¥HRZE]I-N-TX-
(1- waise ko - 4- AFH) - 5
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N-[2- (2, 8- —&&H-5-%) - 1-FETE]-N-"E-
C(1-PRBEART -4- AFE) - B

N-[2- (3, 8- —_F}k-2, 3-—&FXHf=kH-6-%) -1-VF
ECEI-N-CTHE-[1- (Ggk-4-FH) -kw-4- EAFE]RK;

N-[2- (3, 3-=—9h-2 3-—HEFHikwh-6-%) -1-%

KRZAT-N-CTE- (1- Pasigee - 4- K7R) &

N-[2- (4-F&EAXE) - 1-FRZAI-N-THE-1- (=
PRIEZKL) -k -4- AP,

N-[2-(3-ZRFAFXRA)-1-FHRZA]-N-TE-[1-(=
PRAEL) kT -4- AP E]E;

N-[2-(3- Z8FHAEXE)-1-FRAZE]-N-ZHk-[1-(%
w-1-HRE) ~vkw-4- ATFR]E

N-[2-(4- ZRFEXE)-1-FRZA]-N-TE-[1-(%
o 1-HE) -vkm - 4- RV

N-[2-(4-ZfFPEFEH)-1-FHEZEA]-N-THE-[1-(=
WRAZEL) -k -4- AFRA]E;

N-[2-(3-Z8FHEFE)-1-FRLE]I-N-TE-[1-(5
dh—4-ZK) -k - 4- RFHEIRE

N-[2-(3-ZAFEFERA)-1-FERCHE]I-N-THE-[1-(1,
2, 3, 4-wWAILLG]ZR/REE-1-81) vk -4- ZAPRE]

N-[2- (3-&XA) -1-FHRZHEI-N-ZXk-[1- (%= -
1-#HE) e - 4- 2P HE ]

N-[2-(3-ZRPEFERE)-1-FERZA]-N-F"E-[1-(F
ok - 4- FHIEK) -k - 4- W]

N-{2-[3- (4- FREFAZREERE) XE]-1-FHETHE) -
N-FmE-[1- (Bk-4-FE) -mw-4-EFR]E #

N-{2-[3- (4- ¥RFEZERRE) £E]-1-FETHKE]-N
-l - [1- (Bek-4-8HE) -kor -4- AV AT,



ZFK%‘K I {{:A%Zﬁ-ﬁl_]‘?’}ﬁ}ﬁTﬁ]iéﬁﬁc/\%ﬂé’Jf%%’J% 1’7’]
TR Tk, BFEads:
a) AZRMNERX 1944

R X Iatbddy:

AH
b)  BLRA X 20 &4

FA lafeddy:

EX -e
c) EX 4445
NHR*
R3
A
5K 23 AW E B .
7,O’ e
H
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23X Ib 444

e PN
= rl\’\/Cr‘\' "
L
R R
A Ib ST T
d) &R Iaitsd:
_ R =T N/H
oy
R R
Ta
5TFXeHRE:
0(9)
X Ib A N
. I ‘
2 A N/L\ £
HD/\‘/L\/C\) "
_ o R
E¥ 2 Th

e) HAPRHAHARNERX lak®K 1 - LB ERTF:

o

_.—35(‘% Ta
f) AL LREAARGHE—IXENIBRRER -R, AA
I BB B, HIRACS A h T 6 B

BTHEXELSHEREDAFEEEANTARNE A4 4
Aldrich F AL BF, REFELTAER KL T BA A A HR
BERAR N7 kg, XL A Fieser # Fieser #5 (H
AKX IXFHDY , Wiley & Sons; New York, 1991, 1-15 % ; Rodd #)
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K& AL S o4 F Y (Chemistry of Carbon Compounds), Elsevier
Science Publishers, 1989, 1-5 £#=3F); 2B CHMEEY , Wiley
& Sons; New York, 1991, 1-40 %. ZEABRRHH TERALRAL
S — ok, Tuﬂﬁﬁmﬁﬁﬁéﬁﬁﬁﬁ%ﬂ$%ﬁ%kﬁf
RARSEZEAFAE. :

nEE, Tumﬂﬁﬂ&*ﬂﬂ%ﬁﬁ#ﬁﬂ¢m¢mu > & Ao
dodt. EEHROKHRRTRE, K8, S8 GEEF. X
RTROEYETHE e AERELEAGTAST XA

FRAEZAVH, FAXHEGREHRZERY-TBCEXRY 150TH
mETHFEALA, FHAEHREAKRYS 0T - K% 126C, BRART
@ (Flde X% 20C) . |

gk, X I RAHETRABHF XHE: ELRBRAEET
HE (R -4- TE) 5 - RRERAE, LRMEHTE- %% -
4- W REEBALAHTERL R - BRE MEZR. AL A
fr B A RBE T HA R - RABFRR - 4- TESF &, AL C-K
BAETHBREHATERHX I W F%. AE L-P EETHA
TAHEERGX I*(JC.A%é’JfaE
HAE A

AEAMBETHRESR 4 R - BRAREANEX T 00685 %,
FF R, R, RFRXBEEIFS L.

%2, (a)

E\:)J\ D/v MNH—_)— Q/\/

3

%4 (aa)

HZ

R2 :
Br R o
@/Y
' /3 2
R'i R—I H
2 7
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3% % (b)

N—w
7 R m —_———— ——-—)—- 4
=¥

B () o | e e
A >

[

ERZ @ T, R- mﬁﬁ47$%$%ﬁ‘tﬁﬁkﬁ&¢%ﬁ
FHBENE 1 AT, & 1 ATESRRETUIAARLERAAR
& AT E.

4» Hass # Riley A& [{b % 3F 3 (Chem. Reviews) 1943, 22,
406], £ Knoevenagel & Henry R B&HT, A6 1 58K
BEF, TARNBAEEELE 2. BAHEELTH 2 LRABPETA
HFaE 3. SEGERASOIESNEE/ LA WA %S, AR
/BB EACH /T Aok

BEERELEATEASY 3 58 RICHO R E; R4 5 BAA
RCOLEE, EFLAZFLARALE, ZRdR, XFAEARELEH
TERELN RLEAE, AP LAZEEABA R, HFTRHAF R -]

ERZ (aa)F, B 7 H e THiE4d 5 44, B4 5 AR
A% kA AL BEREN, PR ABERN. ERBEEESRE W,
R4 (KR8 AEFELMNR 1, 2- ZRLBEFLTHA. REH
HoEMBEANEN KW Ak, X, PEF, ARAwWAkvd. &
HERENE B RFERAE (Fld 3-2-2- FERH) HESH
B 6. BiHe L AL BANLEELSY 6, BEBE RN
B, —FREAE, THBE=FTE (L3RG &2, BRA 7. LA
BEZSHANENREYn —{ T RFTEGRSGH FibfF. 5 —
@, BT ETAMNTEH EBF, XFHd Stoemer F Stroh Frit
[Chemische Berichte 1935, 68, 2112], W AABIFE KA R 4K F
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7, .
F—Fwm, EBE0b) P, BERAFIEHKAEFZE, Hlie Nichols
%, E#FHE(]. Med Chem.) 1973, 16, 480-483; E #HIL ¥
Ze & 1986, 29, 2009-2015; P EHALFLE 1991, 34, 1662-1668,
thjkaﬁéﬁﬁﬂ 7THRF R-BRER A db k.

BAREBENT, HARLGE 7 5588l 1- %L&a1~(z
SRR LAERA, BAKXT W ATREGTRES ARG LSS
8. EHHERLHOHEN W EA ENBLAN AR, AREBEAR
( 4= Pt0, X Pd/C) ; REEZEEMLEXBMAAH, ZCBALD
sy, MAKLATF. BTRAAMANAGESENQERELEN &=
WEXLE, KELE, ATLLBRAEAMALANLSEEMNGIE
FRFAMEN ke & 7kd, LHR LK.

R - RS 9 TRIHTHRLERLESY 8 il £
FEEEALEATRELE, LABRLINLEZEER R, RAKELFA
P

WA ABR LAY 9 FHTHREMER W, 478 R - BK
Be 4. EEHBENMABLIHOEEREAH L TRESLET B4R 40
HALH . SEGRREN QIEBEN TR LR,

H—FE, EREC)T, R- BRETHAHEGE 7 A4S K
TR G AR, BTAZRBEALREEGT 54K RINH, 20 LER
Fi. @G ERERT ERCFEIBRAANE. Blde, Magid, A. 5, A
A F L E(J. Org. Chem.) 1996, 61, 3849-386 #E T H A = LBk
EEABMEAAEALEBHNG FiE; LB Borch, RFALZRLFS A
A& (J. An. Chem. Soc.) 1971, 93, 2897-2904 TA-& T 5 A HiL %
AR S R A o o7 k.

HED 1| TLETHERAR A BE (B RBLEHREX 7
AP T% HEH 254 3 PoRLE THRE OGP ()HELY
X 4069,
w32 B

16



AR BRET WAAHK 13 X 1T RRE-4-FRAADHEK 110
e, KPP AREARYE,

% (a) % 2%, (b)
‘ \HQ\‘/H . > I/\N/H
HO RO
T TTJ”
10 14
¢ |
Y _
N P N/ R*
HOW/Q Ro\“/\)
O Q
11 15
¢

~P (\N/ﬂz

o

-
'

-
ho
5>

;

N/P w/ﬂa
1 l
O O
13 17

RPE R 10, N- By ENHATAY 12, UBRRTRERE UHATF
€ RXETHEAMABEARAA RS AT 2.

ERE (), FARAAGREBRARRAR Mm%k, £ 4- %%
HE 10 FPIASESERARY A, ¥FE &KTARBEK BOC) XF B
A (CBZ), TRARFHXTPHAAFRPIG N- PR -4- H 8 11,
AENREENOHELTR, —ALkK, Z—FFEF.

BRAGBREARBRAAR N =GFZH, AN O~ _VYEERKEER
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A4S 1, HHFEELFLAZEEAR L N- FRE-N- THAEL
8 N- & PP iEir A4 12

AE R B4, ERNBAS R TRAELBAZLEY 12
B N-BIoked -4- T8 13. SEHNRBEMNCFEERTAIEMN,
o LB, Bk, WA

B—% @, E%%%W’H#&%ﬂﬁmL&%Mﬂmmﬂﬂ
ot 14 45 N- AR 4- ReT B BB 15, £ T L ABELH, +§
%, RER. REASENHBEANEMN TR, —4dlkK. =
BAEF (REZRKFR) ¥ THRALETHT, Fl=Tik,

AERF & ZIEY 16 FF N-RKH 4- BFERT 16, i A
FREAMmAEE, —FTEEANE., ZHafsE, A Eitssis,
ATREHEGEREANEN QIEERTFAEEN, Bk, —EkK,
vy A,k k.

EEBRAALETREAN e W EMAE 4- BFARR 16 414
N-BRRHOKT -4- FB 17. SEHGERBENCHEHBEANER, £
AR, He K TR =8 THR.

HEB A5 FRMNEETHBAZBMERLFHHEX 134
17 oy o 3 B 5 3k,
#A2 C |

BT, AR CHATHEF RAHALNX I LeH a4 &5 k.
FHE ARV Ta o4,

2% ()
W veg
R? O 1 .
18

229
+
—
i8]

—3

ok

i . REZD/\FN\/\)
R3

R'I.

Ie

18




Eg‘é% (b) | R+ N/P

TN

-+
Z

[5

RS

A% @F, EF P AREEYE (it CBZ) 8 N- PR
-4- PEE ISR -BRE 45 ELISTEY 12 LBLEHTRES
£, BV L AR. REERLEBHAKERAZBAXERFLETH
it. SEHRABEMNCERRANEN, ATk, =Rk, T
(RTEBLE, KEFE

MAEH 18 FHF N- P ARFRe -4- Pk 19. % N- &
PERACBZE, {4 19 RESLEH AL LELNFL
TEBEEMN e PERCETHEF. 5 N-RFEN BOC &, AHH
AMENERE (AR KTRI-KLR, KEAZLTR) T4
BAWE (= H CB) &3, F34tsH 19.

AR R A48 tsm4, —MEFEENLESY 19 FFX la .
EFREEABE. REEMBAWERN (T8, %k, Wwark
Wi, REWEASE) PEHRRE T,

H—FEA, EBEO T, EERBEXEEFHTE R - BRE
4 Bogker —4- Y& 13 RE, HEN-#HPehRw-4- ZAFERE 20.
BREEZRNwZ CBEEIMENAFELTHA. GEHRBEEMNA
BHRAEN, LR, fAe_fVRIA AR, AR T
5.

EBRANBRL Z R LEFLETRAET LAY 20 FX la &4,
FRHEFERTHA. CEAREENOERRE, =& Fk, =&
LR, TR,

T 1 PEETHARRERRE C ERBELFFHEX Ta b
B3R 5k,

WA D

1%



AREDNBATHEXN I PR ALGHEHSGF —F &, X—td
B ARAE R Ta a4,

W \Qﬂm

e pp- e

N
\(2,33,
jj
BRAN
N
s

B 7T The LA A BE (aa) TEH &

EFPHERARYA HAHABCH N-#y 4- KREAFTHEART 21
H Prugh, J. D. i 7 &4 &[4 B (Synth. Commun. 1992, 22,
2357-2360).

&ﬁﬁﬁ%ﬁ#T%km7%wA%mﬁmeﬁ#%ﬁmzﬁ
B EEZRNpFEMEMAFLETHA. SEGRAREN N EERN,
Blde FEER LB,

EXRR b Z CBRARMEALAHELT, #4464 22 58 R'CHO
EXEREAFHTREHAR R - BRAK 20. SEGREENGIERRE
APER, LTk, —&LK. WwaEHRTHF.

BREeH 20 P N~ R EXHFX Tatbddh. S N-BFAH
CBZ B, %&d 20 #FESALH T 2o % R 4L 3 48 R A4CH AL L BRE A
(o PEERTE) PHA. 4 N-#PE% BOC &, b4 20834
WHANEMN (A FTRX AR, KA _EFR) FTARAN
R Z R CRAEME. REA TR FIHIT.

L 2B THRAARDHREREHHEX la b sd
A E

REEMETHEX T 444 (L R°AH-COR° X-CSR®) #5% —
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F k. S HARAEX Ib o,

B4 (a)
o
R* r\/u\
R2 | TR
|\ N\/\)
A
1o
-2, (b)
(S}
R* (\N/ILRE
Q{S} i A‘iv"\/'r

AEBE Q@ T, AR CHE, EZREAFHSTHE R - BAKEK 4
FovkvE - 4- FEE 23 R B A X Ib o,

F—F &, EREZOG) P, X IbsHAELX Ia W5 BALA
R°COL/RC(S)L R %, R F LASEEAA, HAZR. AN ERK
WS K BEBRAREREBRFAET AERENERN FH 4T, AAEEM
Jo R, Bl TR, XF.

LG S B THAABEMERELFHEN b eHigHA
wAE F

AEFHATHEX I 44 (HF R H—-CONR'R® 2 -CSNR'R®)
85 —F% k. B—ABWHFEEX Ic b,

# 4% (a)

o

O b

; £ s

R+ e

J . m | N el R2 E ﬁ NATH
Ct Cl N HNATRS N

Ia e E;j/\r A

R3 R'l Ra I



% 2% (b)

=0
n
o)
LN
z—m
b

L NR7R?2 l 2
Ia >
— / -
R i Ic
BH () | o
/“\NR?RS

RENC O/ RENCS

%2, (d)

KOCN N ' N
ia ' -
R3

ERZ@T, XNIcHASHTHTHEG: #X IatdbdhbsbAR
ARFR Y ZLEARE, RERBESMELALE. LERPBETR
THAT, AEEMOKEERTANEN, B, =2k, WA%KS
¥.

@, EBRED T, #X latbdHh /A FTEEE/FARAL
FTEENEBERR IcthdP. MRBRAEER (=Z0E) BETTESR
7. GEERNEEIREBEL L LEIX TR,

F—FE, ERERC)FT, X Ja b W5 FEEE/ AN
FIEFETANERN (B, wiskd, PEF) FREAFX Ic 1t
o,

A—Zw, EBLEAF, X IattsPEsA8RE/RAEE (L
BRAT/FAABRAX AR/ AEBE) 9KERA Wohler REEH TR
B, HFX Icitdd. R FERARETHA.

LZRH AL ETHRABFZRRESHHEX Ic oty i 8

Ic
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#AE G
CRECHEETHEX I A5 (A% R® 4 -COOR) &) % —7 k.
e HRAEX 1d e,

Iid

X Id bePa X Ja o5 EAM R0COICI REMF. A
AR (Z0KE) AETEERT. GENRBEMNEHEGREL =
Lk, —ATFKEE.

LHH) BB THAAE GHERELAHEX do ey A
WA H |

AEHRETHEX 1444 (EF R HA-00(CH,) NRSO,R® & —
CO(CH,) NR°COR®’, H RPAA) 8% —F k., E—tboeWHMhX Ie b

0 j)\
N’[k {CH,) NH-P {CH,)NH;

2

RS
N
RS !EJ\/(\) mNﬁ
—_—
: A

a (\nj\ (CH,} NHSO,R®

i
25 . E\zj/\l/f\\/\) -(CH,),NHCOR®
R3

Hi
Ie

ERBENwERX ok BAT, X latbdds N-#HPEEE
BREEBX 24 NEFsY. REEFESHIT. SEHRAENE
HERE, oS TR _LTE.
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X 25 BB F S Aa4H & T SEEABEFAABCH, &
ERTRAZRANE =R LBRLHENESY 24, E S A/RARY A CBZ
i, RA A ALK AELSY 24, ‘

ERp - FRACEAET, ABHABERLX 25 WEHEA
HEX le s, SEHALREMNCERRANER, L FK,

SRUEE.
T 6B THRAZHINEREEAHEX e ooy

#AZ 1 METHEX T4648 (X F R H-S0,R) 85 —7ik.
R — AR R If 164,

B2 (a)
S0,R¢ Qe SO,RS
AU NHR® N s R? ! Ty
l, 3 + \[H\/ . m ~N
=} R o e = R3
4 26 iz
#%-2% (b)

Ih
+
-
m cb
\
7
2
l 2
“\‘;3"
:D
Ly ZMI‘]-
b
,H
Fh

# -2, (c)

Sl
"1y

ERBZ@T, BRAAE C PHANERELESH KK 4 5
R - 4- WE 26 BB, FHX If {L44.
F—FiER, EBEOT, ABPFZCEHALET, RP- BAK 4
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HEATAES 2T (AP LABZERE, HANAR) LEF oLl 28.
BEHREERNOE_LATR. —RALRIAREF.

B &R A A BER MR A ELA Y 28 HEFX If 4
. WEBEXY OCTTHREARFTRHT. GEHRANENCIEE
CRTAWER, G B R g Ak .

F—FER, EXZK@E)F, BN la &P HHBEBER R°SO,L A E
HEX e, ETF LAZXER, HA2R. FBRATERX
FT AP TELBR PR G5 k8 F: Langer, RF. EXALFS
& (Can. J. Chem.) 1983, 61, 1583-1592; Aveta, R. %, Z XA
¥ %1% (Gazetta Chimical Ttaliana) 1986, 116, 649-652; King, J.F.
#» Hillhouse, J. H. & kb 5$ 4 & 1976, 498;F= Szymonifka, M. J.
Fo Heck, J.V. wdE KB (Tetrahedron Lett.) 1989, 2860-2872.
HEREREGZEN (L FK. —RLEF) PRPBRZLEAL
A T4,

T T THRAAEZ I MERBRLEHHEX If ey ad

WAz ]

A ] HETHEX I 5% (X F R 2 -SONRR® & -
SO,NR®(CH,) ,COOR") ¥ 5 — 7 ik, XS HHEEX Ig X Igisd
7.

R ) R _ =t
R © 7 N—s0,C R? ( N—SO;NRTR
N\/\) = N
Ia —m—m— — |/ |
R a3 R R
28 ig
RA 3 1 n
R2 |\)QN—— SO,NR3(CH,) COOR
= N
! f
o

23




BX latdhb RBEBRRE, BERBELANGHELAE, FaELA
Ly 29, HRRBEBRRZCEAETHT. GEMNRANENOGHER
Rz, Bl =R ¥k, —/TKF.

W 29 MRS EAERR g A, BE N AR5
A LEAEETHA. CEHREERN AR ERTHEEN W &%
i, AT RF.

(i, HALAY 290 5ARBAETHRX Igtddh. AR
EREAVEARASAD AL T TRAREDSRIT. SEQREER LK
ERTFHEEMN T, wakH%E.

b 8L THBEL AR FHHAEX Ig XX Igtd
o S T ok

WA K
wEKHETHEX 14484 (L R A-50,(CH,) ,NR°SO,R®, E.
RIAE) 5 —Fk. T—aHHFEMEX [hkédd.

Q
f

0
il
4 R"' I’S
Re § N~ A2 ! NP7 NHSORE
N e} N 0
Y —
R3 1 R3

1 R
R 30 Ih

13

ALEEMN R —KTREX AT, X Jla WEHEHNH 4= 2
- R LA BB AR BT LR RSB A AW 30,

BEEBRBENAFLETIAY 30 5 8B HNSOR® B AF
Ih &4, GEHRBENOEERTHREEN, ruwasxmR =T
T BE R

LA 9L THARAARKMERLLEHHEX Ihftodheg iR
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AELBETHEX 14488 (HF R AH-NRCOR’, B . REAA)
WA —F k. e BAREX 1 e,
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o
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R* R*
ON 1 H,N |
ﬁj* o @/\f o
R R R R
g g’
R R
RSCONH | RECONH l
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+
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—#k#, X I XX IHEBEASGIHRTAERALE A AR
BA4ATEBAEEAREHE.

A%%@F, AAARE PHERNLH, #£X I X581
FRCOLEETHAX [jftsd, A PLAZTEEA, HFRA

F—F @, EREOGF, X 1 Lo TEBRAALETBEX
Ii A5 HEAT A R°COOH #1475, KT eimmale N, N - B4 -
—eke (CDI), ZHTHE-B_BEDOIOXK 1- (3- ZFELFR)
- 3- LAB - TEEBL ECD). FERSERMA 1 - BEEH;
Z KRB HELETHT. GEHEARENCEERTANEN, ow
gekvli, N, N- —FEFVBESE.

F—F &, EREC)F, AAESE A BE O RN &4,
M-S 9P E T REH AR VAKX 4444, REARARE C,
¥ (b) TR R RIS, O 45%%-4- PR 1T REHRZ
A Ijie.

TG 0B THAZEN LHEREEFHEX 1] 44508
A 7,

HAE M
FEMAZBTHEX I 4% (EF R A -NRPCONR'R® &, —
NR®CSNR'R®, H.REAH A ) 8% —7 k. E—{bbPAREX Ik b,

ﬁi (a) RER7NCSNH
S ) R -
)Cli ) RERTNCONH i\/Q\/
N
L NR7R®
Hﬁ

HH
’.!.
o

%2, (b)
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RSR7NCSNH- ns -
- RERTNCONH !\/E:}
RENCO/RENCS N

Ti -
L L,
R1
Tk
%2 (c)
e N/RS
T T CHNCONH- l\/@
KNCO N :
T2
= [
R1
Tk

E¥% @ F, AAZEF REOHEREFH, X 1L XEA
5 RARTRE/BREAETRARNCH L EHFX Ik e,

F—FwE, E%E&OG)F, AAAE F. ZBEZCTHEHSRESL
#, WA Ii XL FARE/FARABEREHNFX Ikbed.

A7 E, EBLZC)T, AAALE F. BEZW FHEHRESL
#, WX I e 5 A /AR L (B /ARARF) LE
BREFHFN IkLed.

ZHF 11 &R THARREMMRREEFREX Ik ot
Bk,

#A N
AENHBETHERX 1106 (EF R2A-NR°SO,R°, B REAA)
5B —F k. BB HEX 1LY,

Ré "
RISO,NH | \/Q
R9SO,-L N

— 1

R:'v

3
P "3

| -1
i.J-
Y

1-4

|

MABFREE I. BER (X RLELHF, #3X 1i b5
BEALH RSO,L (AP LAZLEAR, HARZL) RE, THAEX I11b
&4,

SLaab] 1288 THAARAENHERELHHEX 11 LoPedht
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aAE 0 |
 ABOBETHEELF RA-NRSONRR® B R ASAHK I 4%
_ #iFk. A HHREX In kb S

Re -
RERTNSO,NH | JO
N

RERTNSO,-L |

—

!
e
I

|

5

BRRAE ] PHEGRELE, #£X 11 Xkbe9wE s8]
RER'NSO,L BB, EF L ABLEAH, HALK TRHAX In &
Y.

S 138 THRARE O FRRAREHHEX In boHat
k.

c"‘{'

£ P
AREPHETHEEPTRAINRRARNRFREAATRAGX T 1L
Sk, T—HEWHEX In bdY:

af,

Al

> F

(CH )N N
HCHOMCOOH Q/\rN\/\/‘

BAEBFEAEHST, #l4e, £ Eschweiler—Clarke &#F, 41£
X Ii REAGHETRAPTRRE, TAHFX In boH. RAELE
X 25 50 - 120C F 47,

b 4R THARARZP HERBELAHHER In L& PR
B o5,
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— f% 2L A
, FEBSTHRATPHAZ 2P ST IENEZEAA I RGIAAY
T A F LB B A A (Caufield, MP. BHEFEH L FH F
(Pharmacol. Ther.) 1993, 58, 319-379). #ERSAAHAT TE
kR AR, FHEAFTREFFANMNE S AREEREA (Eglen
R.M. %, #5353 (Pharmacol. Rev. 1996, 48, 531-565). [ ¥,
HEBTHRERA (P RAZPHEHRE) TATARFAIHEEZE
BERTARENFHE. TR REOIEEFTHE, SREHEEF TR
B EMGEFH /R ERETE X G RRER.
FERESBTEHEAFAEMARERLKROFIHERGEEE,
BER, REXE, FHEHILARE, PES; AXALEDHTES
A EAEREEAOETHIIERER (REERLRE. EH
Fo Rk B) feEABREE KXPRLEHTETGFRERLEE
HEHEWAEERR, FRflagl.
A, HTOREFHEERTAEATERYTREIAREELHN
A, BrRRALXRBLESHTHATRTOEERSCHIEE NG EZFF
SHEEE. HEHTEERSAEN T TRENEZRAARBERET &
AEEZTRNER, BERBAETRRAALALEHTHA TR FAERES A
K#. FEBRBEXAFEIREANTENERT. &5, AXHL
SWETERESF T GER (A ATEREY) XABRAFFA
F 75 A B SLAL K A B Ik BUBR 5
AERSIAFZZRZTHRERN. SRS POFERTAE
Folb TR R E SRR E, A PEAEARTHAFERTHK
(m-m) I FPEEATFEMeH B MR %, #FaRE RN LxES 16
BTk,
BRAERBERXRATARZZ RSV FERTHRI,THERKLSE
Fov iR kMR EE, BRAREHAZ NN EERERFEHR, F
g A AL EAES 1T,
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i3S R T R G RSPt FEBS AN TS fe

Sk sk R AR, HAARBARZCMNYSFERERFNR, #a
A &AL b 18,
BHEH DALY

_MWVﬁiﬁﬂﬁ%%@A% ﬁ*@%ﬁi%%A%iﬁT%mﬁi

HAHAR—FREFTHARK, ARERGECHEAR/ZAFAG A

N
a .

— kA, AEXRLEHEB A LA ENRAFHAGETTE
SHBHFXABFTARXEHIED. 2EAHNEHIHFLX 1- 500ng,
AKX 1-100ng, ZAEKHFX 1-30mg , XRETEFEE, %
BHRBEROTPERE. TR FEPANEERL. FFRLSS
S, HEBRFNE, BEMFAGERE, ABRAXENGH

EHRBRIZE, FTHEZER, AFXEEBOFTLERARTALEHR
A ERE, MRERELE L LERATEGATFAZARSH LT
KEBBALESHEG LT AR E.

KA HBFTALGHHAMNEBIAER, TEHANCGEET R
(OFEZHAPETLE) . AB. A, AF. HH, AEAXEHE
(EHEMA. FHBEA., HA. L THRERA) ERLHAHBX, XA
EETAARRANELHNELI BN, REGLHFTANRATRE
RpmRmERRLAAAATHTRINE 2RI A

AEZ R E FRABN. K, IHEAN-—RTERARGS
MEBF BN, BHALS P EEAND T TR TR
By, ATHAERFRBLELCERLAWI RS, MAEEFNBETE

L5 RBEAGANZTEEARES NG TEEGRRZTERR
. BHYPASHTAN o RERGBEMNE (Heh NRALKE) .
FEAFNE, B3, FEFHHN., XgxHemi. SFE. LE.
A, RALBRNBAALERGENBR, AAFHIAAGLEE
HBRERBGX., BREALS 1 SLERRSREES ZHA4A 0.01-100
LE R R AR A ELHE
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FEBASHTRAREFORMNE., RARGHASH AN
TESREXRARESHRETHERES A FRAS., THRAEETAZ
ERRZA. BARBXHAMGERA. AR LA, BRER. &HEH,
B, FTHEBEEN. BAEATAZ ~FXEHETAEFEN.
- ARRH L BEHM. BAEMN BN EBESN BAMN. AAABHR
OHHEBRGHR. B F0T, BAAIRE R TRAS RSO0
Bk, mdThHA, FHASAES RS EALFTESEEHRAE
BA, FERBRIMEHBERPRD. HMPHMNAERELSHE 1- XY 0%
ERALSY. EEREKABRE, BRES, T6, AHE, LB, X
K, BH, EH, VIR, BEEKR, TRAASSKE, BVAALEH,
S8, TITRE. KiE 43 aEEBRLEHEHATRGE
HHBERGHN, XHEBLTERERIARARLEA—REEA
OHFREARL FRERLSESHKE. A0, RaFEAEAPRA.
FARL. A, REMN. LA, BENAENAES RS H G E KA
.

EAURBEGELEHBAOEREBIAAAN, XaHLR, BE.
B, K., KER, 6 AT AN Z AL X F 7 &) B4R
AN LBTRER_BARERPAEREXAEG, RZTELALA
SN, BALEEE SRR, AFMEMAE. KERTAITEK
THEBERERSFMAZETEEZEN. Ak, BEMNFIERMN M
. A ESARED R X AR bR, WE. PTEAAEE. BT
A% FARECAEFNGR P R@BELEES, TAHFK
Zxk. BABHANeEER, EFRPE, FERERESS
B AEAEEN. AN, BEAN. E4H. AZfp X KA.
SEA . BEA. EEANEF.

AKEBESHTIARFNREBAL AT (Flozf, bk
R ERELEEE), FATAAETAG EMNGER, FUHLE
HE. MBEZREDAZNEZEFHELNETHBIALE. TEH
ST EZE B SR, Bk, R TFHESKEREH FE LR (H)
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A AKE LR ZEHX. BHERIEREEA HEA. EN
XBHNGEROIER B, BB, HE (A . &
TERADE (B LE) , FTETRACSEMANLGEN. 2H
Fl, LAMREFA. BREMNF/RSBAN. A—F @, THERL T

. ABITALALSELBBRRRAEATERIFAHRAEBX, ENEER W
RE SR M LA LHEKREERSE.

T AEGARLY, AEANLAHTRARKTHN. FAIL
FHR, REFBENAEZEAEHN. i, RFENPFEFHATARKCER S
PR R B, FhANE SEEN/REEN. BATA R HE
ARBF m R, FBBFESHE—FREFAMLCH. BEZHN. 28H.
EFH. BAMNKEFEHN., £ooBEAFLEANHNMN SN (K
QHELTRAGEARETAEBMTEARKAETERTHERRS) ;
OELTHRERAELUERFEBRXEEPFTEAR THERERS G K
BZH, B RATELSBERKAGERERSGRK 2 R.

AERLESHTARFARENBGAAEM. §LRLAEEHE (&
R SERXTIRGRSY) , FAIH B9 o HEER
STFEF. REREHYIURBRESIRATHRIABELA, A
I F 4L,

AEAESHTURFNRABELEHAN. HaddERRsA
MR OB L BANRER. MEE, X, BRAN. #HiH. &K%
X FA.

EEREHTARFNRSFALEHN, AAFTALE, »EF.
BEXRFETARERREIRAEBRATRE. #IATURERN =
REFMNEHXLN. EERBERBRFHE—FENT, TRARES
BRELERRZAARELEREREFRLAEAX B, ERNFLEHH
T, TRA At EFARHFZ LXK —BH.

AERSHTERHNRAALENSEHBX, HARLY TR,
FEIHLBEOLELALY. LAY BFTERRIMEE, flk 5 X
RERBZR. BHBEETARGRLET X (Hlfh) KA.
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FHESHEAE LI RENANEEZRE, AR EA N RE
(CFC), #l=f AT, Z&ATR, X -RAWALR, ALz
AL CEEARR. AFMNETRELRLSALBERAN TR, %
BRETEHHERES. F—F &, FEATETAATHE R4,
Bl i P AEE LR AR R {E. B EHTEHEALTRE
HEFARCHFLERE PVP) THHRBEY. HABEFLEZEA
HRER. BPRAAECHTARALES pPARRERPRLFARELEIES
(blister pack) FH R EMEH XA L, EF—HBHT, HATH
MBENEER.

FEH, ANETUARESREXBHNBERALHTRRSOHE
€L R Ao VA BE R

HREZAZLANE, ERHATBXF, HHATHL5ALELEEE
MBS HEENE., LENETAAEEHN, ZOEDHEAANE
HA, mEFHIA. BE. LTI RILEAGEHEN. 24, 4
MBTRAZKRE. A BEHN. REHNRE, RETUAHIESEIHKS
£ —Fp X 5] ] 85 e R T .

W E. W. Martin % %%, Mack i #22> 3] (Easton, Pennsylvania) 1995
i pr &g €Remington: HHAF 5 £33 ) (Renington: The Science and
Practice of Pharmacy) (% 19 &) YA ZBTHETCETHEDELR
EHM. LA IS FHETERLAPREHARIEESHHA.

5 345

ATHELAGBBEARAANFZAZE BB TALELR, AXHLE
TTHHEF FEiab. RENAXFALZSTEALAELEHOREY, &
E D ES A E-T N

FEH 1
AR AR &R T
A, 5- (2-WHEEAE) -2, 3- —&F =
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BHT, 24 58N, ¥ 5-3%-2,3- Z8F5F%% (50g, 0.251
mol)Fr 1, 2- iR Z%E (2.2 nl) vy Ekvh (250 ml) ¥ 695 %% 7 Jn
3|45 (7.5g, 0.31 L B-F)Aw&Akh (50 nl) ZFRA. Jedlif,
BERRBEA 30C, Ekib FEHAFER, F—KERA 3-#
-2-PhAAE. BIFEARE, B 2%AEREERE, ROVWACTE
B, ARXENERE 5- (2- PREARE) -2, 3-Z&F =k
ik (43.4 g, 99%). M 174,

B. 1- (2 3-—&XHFf=%w-5-%)F-2-8

ETk/FBEEFLH 65- (2- VREERE) -2, 3-Z&%H
=k wh (58g, 0.333 mol)Feube? (27 nl) £ H VI (450 ml) F= F & (150
pl) PegEE, HBALEAE L0, mABBKE 08 0.24mol),
BRREEMEER. RENTBRGEY, RAFERFEHE—-BKHp,
HRBEEM, B 1- (2, 3-—_&Ff=wh-5-%) & -2- (32
g, 54%), bp. 1107C (120 nT).

#E&H 2
do AR ATER S X 4L

A 4 S A TEXBATE F 4 & Nichols &, EFFH
& 1973, 16, 480-483; EF4F & 1986, 29, 2009-2015; #E
FFHE 1991, 34, 1662-1668.

A (S5,89)-N-[2- (2, 3- —&Fjfwkwh-5-H4) - 1-FHRTK]
- 1-FRLARHA AR

BHT, £1- (2, 3- —&¥HF%w-5-4) /F-2-8(G2g,
0.18 mol)#5X (300 m1I) ERZ N A (S)-(-) -1~ XX T (17.5 nl,
0.136 mol), Wik 4 I H, R4S EK ZZXEZRZHRY, Feik
R EETLE (300ml). A FLA R MEEEALH (6g), & 50psi
TAWREY 24 D, EBEAN, HARERA LOM LA LRE
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EHERAL., BREMEASE TEREMAHG, SY-N-[2- (2, 3- =45
Eotekwh-5-R) -1-FRCKA]-1-FRTEERE (269, n.p.
151C.,

B, - (S; S)~N- [2—(2,83-=GFKtkHm-65-4) - 1-FHRT
Al-N-zk- QU-FXAzH) B |

w(S, S)-N-[2- (2, 3-—_&¥Ffkm-5-%) -1-FK
LEI-1-¥%R R mEr i (26g, 0.08 mol) £ £ F 5 (300 nl) e
ZEQL 5ol) P EFEAMAZLEERAM A (26 g, 0.123
mol). #H 5 445, MATLE (4.8 nl, 0.086 mol), HMIHRE
B o2 DB, A 5% BREMAKER (400 nl), FASKTRERLR
oty BREEMEREG, S)-N-[2- (2, 3- —&AXJH=%wm-5-
) -1-FRZHAI-N-TE - (1-FETHE) Rk (23g, 91%),
M' 309.

(S)-N-[2- (2, 3-—&¥#2%-5-4) - 1-¥hzH]Z

C
i
B, S)-N-[2- (2, 3- —&FJf=kwh-5-3%) - 1-F¥H4
LHAT-N-THE- (1-%(ETH) B (23g, 0.074mol) e ¥ B 4 (30 g,
0. 48 mol) A& 10%48—%% (3.7 g) /& Z.5% (300 ml) F &9 RA-Wim#k B 7
2 8. FEREGY, BRAENER—AGH, ¥EE 5% A8LHHF
LEEZ F o f., AXAARFEE) -N-[2- (2, 3- Z&Ff=*%H
-5-R) - 1-FRAZEITEHKY (14 g, 92%), M 205,

# &P 3
i AR, FEX4ARESHHF —F ik

A, [2- (1-9Hk-2- -#mEXER LAICEERSE
EZEFERGOnl) FRA 1- (3-sA¥XRE) 57— 2- 8 (1. 44g,
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8 mmol). L EcH Bk (0.42g, 8 mmol) R =L (1.1 ml, 11 mmol).

HRABREHERARTEREI 3004, RE—KHEMmA 2.5g (11.7
mmol) = LEAAEMAMNM. ARAATHERFRASY 18 I HEF
PN 0.4 R CHERBRE, RE#—FHHFE 18 W, BFALBRHERRL
CRBAY, 10% A8AHER (50 n) ki, LARBRETFRIATRE
EA, ﬁ-é']"“:fbibk% R RPpETVEE R IMAKRLIEERR
t, #t—F @Rl BERFFEAEK, RFEHF[2- (1
-WRE-2- B3-MMEER) AR EE (1.4g, 85%), mp.
173-175C, M'H 208.

B. [2- (4-:£%%) -1-wizhlerisgd
Bi1- (4-8¥K)K-2-8(Gg 23.5mmol). ThH&EE 9
g, 0.23 mol))FHEMEAAS (2.22 g, 0.035 mol) £ P 5 (100 nl)
AR T 22CEHAF 16 1. RERERSE, FHEREHE 1.ON
ARMA (20 nD)F LB (60 nl)Z H 5B, T (LKEELE) FA&
EREmANM., ket sdad iR/ csEsd, #5302
-~ (4-#FxE)-1-FHRHEILE#EmE (3, 8z 58%), m.p. 175-176
c.

C. %M¥#, AEEERBR 1- (4-2XX)B-2-8X 1- (3-
FEEXRE) B-2- BAaA AL CESRNCE, tEBELGHEH
SBATEZ &, #IF TN 4464

[2- (2- REE) - 1-FHERLAICE#EHR, np 146T;

S -[2-(4-KEXE)-1- PRZA]RELEHEHE, n.p. 184-185
C;

() -[2- (3-Z8FEER) - 1-FRZEAIRELEEE, np.
180-181TC;

[2- (2, 3- —&FHF[1,4]=%%k-6-4) ~1-¥XTLHA]H
B, np 151 - 152T.
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#HE&EF 4
TR BAEHEX 13460
A, 1- (BRTABRE) ReE-4-88

- YRR -4 B8 (10g, 008 mol)fE-3N & EAH-(B2 nl). K (48
ml) Fe = o% 5 (100 ml) PEYEZR AN 28 8 — & T B (18.6g, 0.085
mol) #o B AL4E (3. 4g, 0.084 mol). BAWEZTETHEHF 16 B, T
ERAY, ERMABREARL, 2R _&FEER. ANEAR
BETE RERGERAGERAK 1- (RTEEL) %R -4- %
B (17.7g, 99%).

B. 1- (RTHEZRK) %or-4- (N-FHAE-N-FHE) - PEE
£ 1- (RTAEL) % -4- %8 (17.7g, 0.08 mol) #5 = £,
T (200nl) ERAMAN, 0- —FEEELERKRE (9.2g, 0.094mol).
T AEGE (12.17g, 0.094mol), =3RS EB® —F R (16.2¢g, 0.079
mol) o = F K ko (4.8g , 0.048 mol). BAWEETETHIE 16
DE, BRREY, REREER, AR BH AT Ak d EiEsk
P, %A 40% LB OE/THRER, F8 1- (RTAERL) %% -4
- (N- VR -N-F1E) - PrtEHkeY (17. 51g, 82%), M'H 273.

C. 1- (RTHAEE) RR-4- F&

0C T, Hat4s4e (2.5¢, 0.066 mol) o3 1- (RTEAE
A ke -4- (N-FAE-N-FL) - PEEK (7.0g, 0.026 mol)
By K Ak (50 ml) Bk N, RS RESY 30 54, REK
KImA LB (100 ml) A= 20% 4r 48 (100 ml). &8I 30 545, &
BAME, XERLRRER., SFANRRGE, FRARPERIAE
B K. 10% AT HEBREARLE; REATEIFREXRSE, A3 1- (K
TAEE) ko -4- FRHKS (5.02 %, 92% ), MH=213.
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#EH 5
ek AR B TR & X 17 A4

A 1-FHEBEART -4- BROE
0CTF, B¥#84 (28 ml, 0.36 mol) ¥ — &K ¥4 (50 ml) & &

FBME KT - 4- BB LB (50g, 0.32 mol) F =LK (53 ml, 0.38

mol) £ — £ F 5 (350 ml) ¥ ¢4k A, EEBRAST 0- 5CTHRHE 3

B, FTAERAM 2 x 100 ml A3k, T8 (AXRRE) B ERS.

B4k &M 100ml ZEAr4, SE&kEF-FB, F5 1- Pk
-4~ KR TE (68g, 90%), m.p. 91-92T.

B. 1-V¥BBERT-4- F&

EXAGHCTT, H 1. OMEALS 42 w9 &=k i& (200 ml, 0.2 mol)
ZgmE] 1- THRBEARRT - 4- ZBRTHE (68g, 0.29 mol) #wI £k
(500 nl) E&RA. REBESHT 5- 10CHMF 15 44 . ZF A 10n]
K, REXERSGY. mEREER, #mA 50% L8 - S5 (100 nl)

#H., KERBARGEERER, THREFRE 1- VHBEEARRT-4-F
BT (46g, 82%), m.p. 96-97T,

C. 1- VARl -4-98

-60CTF, ¥ =% E# (39nl, 0.55 mol) ¥ =& Fi (300 ml) &
BERBFEMEHEBRL (2.7 nl, 0.264 mol) & = £ F I (700 nl) & &
H. 105456, 8 MmN 1- PEiBEART — 4 - V5 (46g, 0. 238 mol)
M E T (500ml) E&. £-60C4E 30 594, A= E (167nl).
BERGHHRREY, REYWHoRa CETE (1.2 L)F7K (200 n1)Z
A. TR (AKRBRE) FREREANNE. REHALRLE/TK
TG, A5 1- Vst Avkw ~4- V8 (34 g), mp. 97C.

D. Rf, BRLHXEN SAAEF®, AECHRAKFHTHER,
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BHATH X 17469
1- (Bogk-4-BHK) kg -4~ ¥&, m.p. 78-79C; #
1- (FROHEBER) vkoe - 4- ¥EE, M 223,

L : . e
bR CHEHEX lafbédW

-2 (a)

1A, N-[2- (4-FEEFER) - 1-PRTCHE]I-N-TH#,- (%=
—A-FAWR) o RBmEFERSY

W N-[2- (4-FPEEEXER) - 1-FHECEICELEEHR (2. 0g,
8.71 mol) A4 (3.2 g, 30 mol) £ X (75 ml) F K (50 ml) F &5
BEYRNEBRAN 1 - FAREER%RT - 4- BEEEA (2.67g, 9.5 mmol)
PR (2oml)ER.2CHEHIFRERSY 168, K )e A LB TE (100
nl) HERBESY, TR (AKARE) FRAEREANRE, BEHE
Atk &E A, B 30% LR LE/CRBL. FEHK N- 2
- (4- FAREAFERE) - 1-FRZHEI-N-CHE-[1- (FERABR)
Bt - 4- R E K K (3. 5g, 95%); M'H 439.

# 50 p.s.i. F, F 22C&4 N-[2- (4- FREFE) - 1-
PRLE]I-N-ZE-[1-(FREBEE)- % -4- AZEATK Q. 5,
8.3 mmol)F= 10% 48—2% (0. 7g) /£ & 8% (40 nl) T B4 2.5 I,
BEREARN, RERFERFIREKR N- [2- (4- PERAXE) -1
-~ PRZHET-N-THE- (e -4-F2EHX) B (2 11g, 84%), MH
305.

Jm =] FL A AL AR 4E (30 mmol) #y vy A vk (120 ml) iEik. EFEw
AN-[2- (4-FEEXE) -1- FRERZA]-N-TH- (%%~
- B BEI) B (7.8g, 25.6 mmol) &9 v9 =k 7 (40 ml) E 3%, 30 5475,
T 22ChAnidEXK, SERESY, RERGERERIN-[2- (4-
PRAFER) - 1-FERZA]-N-ZH - (kw-4-HAFR) &,
Hm AR BEEBIXMNLE TS E55 L4 (7. 0g, 75%),
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144 - 146°C, M'H 405.

1B. KMk, BB E&EAEH 1AMEFZH, A -N-[2- (4-F
AAFXA) -1- FAZAIZHEERIBRN- [2- (4- PAEER)
=1-VERZEICEESE, AR -N-[2- (4-FREER) -
1- PRLE]-N-CTHk- (pw-4-3KF3H) B, MH 291

%% (b)
1IC. () -N-[2- (2, 3- —GFH=kh-5-3) - 1- PHRTLHK]
~N-CH#- (m-4-KXFH) - &

B(S)-N-[2- (2, 3-—&FHkmp-5-4) -1-FHRLA]
B (2.38¢, 11.6mmol) o 1 - (RTHEBZEIE) kT - 4- F& (2.47g,
11.6 mmol) £ —H. F 5 (20 nl) P &I K& A A = LB A KA S 464
(3.67g, 17.4 mmol). FER F RS 16 IE. REREFEHN, ¥
B4y B A VREEREABPERZE. AIEBKEE,
BB THRPBRERS, e8P adakkik &gk, £/ 30
% LB LUE/TREM. 64 ESRSy, REERFHK () -N-[2-
(2, 3- —AXH=%kwh-5-K) - 1-FHRTE]-N-THE-[1- (&
TARBERE) ko - 4- K2 P3R] - B (3. 78g, 82%), M'H 403.

M) -N-[2- (2, 3- Z&FHH%kw-5-X) -1-FHRTH]
-N-CZHE-[1- (RTEFEL) %R -4-HAPX] - B (.78, 9.4
mmol) P A 20% ZRLEMN K FPriEZ (60 nl). FEEIENEA
& AN, AERERSE, ITHERGHE_ATRF: IN AAAHZH
2B KEAWE, BEFTER REEFHBKGS) -N-[2- (2,
3~ ARk -5-K) - 1-FHECEI-N-TE- (%w-4-
AP B (2.52g, 85%), M'H 303.

L3 2
TR DR ER Ja e F—F ik
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20, N-[2-(4-FRAFRA) -1-FAZA]-N-&E-[1- (R
TEBE) R -4-AFR] - & |

- FREAMAALA (1. 07g, 17 mmol)., 4-REFE-1- (RTEA
BEHX)%E (3.0g, 14.3mwo)F 1-(4-FREEXE)IF -2~ 8 (2. 35g,

14. 31 mmol) /& F & (50 wl) P #y#& T 22 CHH 17 DN WERSE
HREYW, RARAECHWAEALRLEFKZESER. TB (LKERE)

AHAE, REXRGEFHHBK N-[2- (4- FARXERE) -1-F&
LHAI-[1- (RTAERE) kg -4- AXFHE] - B (4.28g, 82%); #
B3, m.p. 198-199TC ( ¥&:/Z.% ), MH 391.

B N-[2- (4- FEAER) -1-FHAZE]-[1- (RTEE
) kR -4- AFRE]IE(0.87g, 2.4mmol). #& (0.2 ml, 2.5 mmol)
Fo = LEEEA L EAH (0. 763g, 3.6 mmol) £ 1, 2- =& K (25 ml)
FHRGHT 2CHHF 16 I rf. REREWWRESY, HIHEREHS
Bo® 100m]l Z8Ef 25m]l 10%KBRSAKRERN. FB (LKEEE) HF
KA MAR, #HmiEd 230-400 B B beik EE 4L, A 10% &
LB/ TH . RERSES FHBRS, 53 N-[2- (4~ FEREX
A) -1-FEZHKE]-N-FEA-[1- (HRTAZEHL) ke -4-£7
A]-EBEERH (.93 g, 95%), M'H 405.

2B. £, BB EGLES 20 FEFE, ALBERBRAR, HE
N-[2- (4-FEEFERE) - 1-FERZE]-N-TE-[1- (RTE
) ke~ 4- AP R E.

Fif 3

WA EEHEX b st

%% (a)

3A. N-[2- (4-®FEHE) -1-FHZE]I-N-T¥,-[1- (x5

REE) kw-4- KPR — X FEA-L-BomEFk4Y
BH N-[2- (4-8EHX) -1-FPRZETLE (0.5, 2.76
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mmol)., 1- (ZFTEHEIKL) ket -4~ F&L (0.616g, 2.76 mmol) o =
LEEAXMEAAH (0.88g, 4.15 mmol) £ 1, 2- =& T H (20 ml) F
#Red 16 M. MERERER, RAEWoRE 1.ON ARL
£ (20 m) F LB LB (50 ml) Z . T8 ( RARERLE) FREKRSE
AWA., FHAERERL-L-BoBEBN G LBTRE, FRE
N-[2- (4- RFEE) -1- FRZE]-N-TA-[1- (FTRERX)
hoF - 4-RAWRAIE A998 -L- BoBEF K44 (1.9, 92%),
m. p. 121-123TC.

3B. EM¥, BRL&HLEL A EFE, ARLEX 4 LB ER
N-[2- (4- ZFR) - 1-FRZAICE, HERBALEX 234
PR 1~ (FRTRER) ke -4- P&, HFTHX Ib s

N-[2- (3-X&AHFAXEE) -1-FHZEI-N-TH-[1- (3%
TEREE) skog - 4- A FPR LB E, MWH 463;

N-[2- (4- FREFRE) -1-FRZEI-N-TE-[1- (x
TEEEA) kot -4- AP RIEE R, WH 429;

N-[2- (3, 4-Z&FK) - 1-FERTCEA]-N-THk-[1- (x
ChRER) R -4- AFRA B -_EFEE-L- Bogk ik,
M'H 439;

N-[2- (3-8¥FA) -1-FHEZE]I-N-TE-[1- (T
BE) R -4-EAFAIBE_EX7EA-L- BRI F A, MH
405;

N-[2-(4-Z8FWEAEER) -1-PRCHE]-N-THEX-[1-(3%
CREER) k- 4-AFPRIBE_ETRA-L-BogmIFLeb,
M'H 439;

N-[2- (2, 3- —8FH[1,4]=FFk-6-4) - 1- FELHE]
-N-ZHER-[1- (RERBEAIRR-4- AFRE LS, WH429;

N-[2- (4- PREEAXE) -1-FHEZE]-N-ZE-[1- (5
dh-4-ER) kX -4- AFR B FAFRmA-L- BRI FLSE
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B, MH 404;

_ N-{2-[4- (2, 2, 2- ZRCEHX) XE]-1-FHRZHE}-N
-/E-[1- (FOREE) R -4-BFRIBE_XFEBEA-L- B
B8 FRE, MH 483;

N-{2-{4- (2, 2, 2- ZRCGEHE) XE]-1-FECGK}-N
~ZE-[1- (FeRBE)RR-4-EAFPR I E_APRA-L- 5
L X F KA, MH 483;

N-[2- (4-FXEHAER) -1-FHRZE]-N-TE-[1- (3
TR R - 4- AR IR PEEE - L- BB EFREY,
M'H 463;

N-[2- (2, 3- —&%EH[1,4]=8F-6-£) -1- FRTHK]
~N-ZHA-[1- (Bgk-4-gHK) ko -4- EF R maEnE, WH
432;

N-[2-(3-ZR&FEFEE)-1-FHACEI-N-TH-[1-("%
gk -4-FE) kR -4- KTV RImEed, WH 442

N-[2- (3-8¥#&E) - 1-FETZHA]-N-THk-[1- (G-
4-BE) o -4- AV RIEEEE, WH 408;

N-[2-(3-&XX)-1-PRZA]I-N-ZKAEFE-[1- (%
ok~ 4- FE) R -4- AP RIERE, MH 434

N-[2- (3-#AXKE) -1-FRACHE]-N-&FE-[1- (Fgk
—4-FZE) kR -4-EAFR]EEsE, MH 419

N-[2- (3-&EXHE) ~1- PAZA]-N-d@H-[1- Ok
—4-FK) ke -4A-AFRIE_EHRE, MH 403

N-[2-(3-Z&FAFX)-1-FEZE]-N-AX-[1-(F
dh-4-FK) kw-4-AFRIBEERE, MH 456;

N-[2- (2, 3-Z&aXFsm-6-H4) ~1-FRAZE]-N-L
FA-[1- (Bek-4-FE) kg - 4- AP HE]mERE, WH 416;

N-[2- (2, 3- Z&¥kHfsh-6-£&) ~1-FRZA]I-N-&
E-l1- Ok -4- FE) skow - 4- A7 A BEmE, Wi 430;
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N-[2- (2, 3- Z&FXHH%kwp-5-%) - 1-FRLE]-N-T
F-[1- (k- 4-BH) ger-4- A PRIBEERE, WH 416;

() -N-[2- (2, 3- —&KHFhwh-56-4) -1-FHRLHE]-
N-Zdh-[1- (Bok-4-HR) kor-4-APRIBERE, [ol,f
+15° (¢ 1. 0-CHC1,), MH416;——— ~—

N-[2- (2, 3- —&¥H=%kwh-5-%) - 1-FHELE]-N-&
FE-[1- (Gok-4-FBE) R -4-AFR]EERE, WH 429;

N-[2- (3- &K -4H- (5F[1,4] =% -6-%K) - 1- 9%
E]-N-FEA-[1- (B -4-FX) g -4- AP RIEERE,
M'H 459;

N-[2- (4-mEFXE) -1- FRZE]-N-&&-[1- (T
~4- B ke -4~ AFHRIE, MH 433;

() -N-[2- (3-AAFER) - 1-FHZHAI-N-THE-[1-
(Gok - 4- ) kg -4- APR LR, WH 419

N-[2- (3, 3-=¥k-2 3-—_&¥Ffsk%H-6-£) - 1-%
RTEI-N-CTE-[1- (B -4-FE) hw-4-AFER] LR
3#, mp. 203-204T; #He

(S)-N-[2- (2, 2- =W}k -2, 3-—_&FHf=%kd-5-%) -
1-WRALEI-N-CTH-[1- (Badk-4-FK) skw - 4- APH]
FedER 3, MH 444.

%2 (b)
3C. N-[2- (4-FEEFE) -1-FRZHEI-N-ZE-[1- (FK
CREEL) Rk - 4- X PRI —-x-FEFRE-L-A68E
KA

WMERE N-[2- (4- PREFER) -1- FHACAI-N-TE
-[1- (|THREX) -k -4- FFETE (0.28g, 0.72 mmol) &9
EZR LR Gu)ER.ZXEHE 10% HEBAKER (15n1) . ¥ (10nl)
AR KT EBESF (0.134 ml, 1.0 mmol) B4 RA4HE2CHRE 15
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W ERA LR GE (25 nD)RE. TR (RKRRE) FTRERSGA N
M. A - - FEFBRA-L-BLBREBXSE W, F5 N-[2
- (4- FPREFL) -1-FPHRTHE]-N-ZE-[1- (FLRER)
R -4-RFRIE - - FETBREA-L-BrRiisd

(0.29g, 51%), m.p. 119-120C, M'H 401, - SRR

3D. ($)-N-[2- (4-FREAFKE) - 1-FHACHEI-N-CZE -1
- (FRTUREFER) R -4- X FRIEERHE

B(S)-N-[2- (4- FRERAFE) -1-FRLK]-N-TH% -
(hme -4~ X FHE) B (1.54g, 5.3 mnol) =28 44 (1. 6g, 15 mmol)
AT X (50 m1)F=K (30 ml) ¥ & RAH A mA I THREBR (0. 74 nl,
5.5 mmol). 16 B G, A LETE (100 nl) BRR B BSY, T
(RARBE) FRERGAIM. AEBEIGINTRLE/ LR T
S BFY, BHE-N-[2- (4-¥RAEHK) -1- FEXTZHE]-N
~CE - [I-(HREREEIRT -4- AF XL 8L (1. 258, 54%),
m. p. 159-1607T,

3E. XM, BB LEHGIHAEH 3D kG FE, AEEX lafbdHBi
(S)-N-[2- (4- PAEFE) -1-FELEI-N-THE- (%w
—4-RFR) B, AR ALCHESGEABRRFOEERR, 48T
5| X, Ib b4 |

N-[2- (4-FAEERE) -1-FHZA]-N-TH- (1- %
TEARSE -4-AFR) BoX9EBERA - L-B6BEASY, np.
119-120C (T#);

N-[2- (4- FREXE) -1-FRZEA]-N-THEA-[1- (x
REER) RR -4- AP R IR PeL - L- BB K44,
m.p. 121-123C (Z.#&);

N-[2- (4-FEEXRK) -1-FHRAZE]-N-TE-[1- (mw
bl - 4-ER) - k" -4- AV RIBE_ETFEREA-L-FoRi
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FKEH, mp. 116-118C (Z8);

N-[2- (4- FEEXE) -1-FHRTCAI-N-ZH- (1- 27,
BARTE - 4- RFR) BoRXTBE-L-BEREFKAHY, m. p.
114-115C (Z.#&);

, N-[2- (4- FERAEFIL) - 1-FRLAI-N-TE-[1- (=
FPEEE) RR-4-AFR IG5 PEA-L- B OBk KA,
M'H 485;

N-[2-(3-ZRFEAEX) - 1-FRZE]-N-ZR-[1-(x%
CRER) RR - 4- A TR IR PR -L- BB EAY, WH
439;

N-[2- (2, 3- Z&FHF[1,4] =Bk -6-24) - 1-FALE]
TN-ZR-1- (wWEweh - 4- BE) Rk -4- AVAIBER S
MH 431;

N-[2- (2, 3- Z&XH[1,4] =&¥-6-4) - |- PRALE]
“N-ZE-[1- (W& -4- B21) R - 4- AP EI Ry
Bk - L~ BERERSY, MH 431

N-[2-(3- Zf PRELA)-1-FRZHE]-N-2ZL-[1- (g
Sl - 4- KAL) R - 4- RVR ISR, WH 441

N-[2- (3-K¥HK) -1-FEAZA]-N-2hA-[1- (&t
W 4- ) keE - 4- AVAIBRERE, WH 407 |

N-[2- (2, 3- —&XH%h-6-%) - 1-PRZE]-N- 5
BREAFTE-[1- (wE®=-4-21) I - 4- KV R e,
MH 442;

N-[2- (2, 3- —&¥Hf=kwh-5-2) ~1-FERZE]-N-3%
AAFTE-[1- (waEwwd-4-22) R -A- R R EERE,
MH 442;

N-[(2- (4-AEFR) -1- PEAZAT-N-Fik - [1- (&T
AEA) R -4- AFPRIBmEm %, WH 420,

N-{2- (4-FEFR) - 1- FRCAT-N-BE-[1- (f2
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~4-FR) ke -4- AV R, MH 430

N-[2~ (4-mEXE) -1- FRAZE]I-N-&X-[1- (1-
ZRCE A -4-8BE) g -4-AFTEIKR_EESE, WH 527;

N-[2- (2, 3- “&EHFEw-5-£) - 1-FAZE]I-N-2
E-[1- (2-#A-1-FABA) - 4- RAFERIEEZRTLE R,
MH 451;

N-{2-[3- (4-®THAFEZEARL) XEI-1-FRTE) -
N-@%k-[1- (4- PRBEAFEEBER) R -4-AFEIRERE,
M'H 632;

N-{2-[3- (4-&THERAZFEAKL) ¥E]-1-FHERLE} -
N-AE-[1-(%xH-2-FH)R_R-4- AFR]IEK=ZATERE, I'H
544,

N-{2-[3- (4-BRTEAEEZAAL
N-#&E-[1- (CRIEZEE) R -4-
550;

N-{2-[8- (4-®THEFEAZRAER) FE]-1-FHRLE] -
N-&E-[1-(wm-4-gE)%T - 4- ETVERIE=ZRATEBRE, M1
555;

N-{2-[83- (4-&RTHAFEEABEEE) XRA]-1-FRTHE} -
N-#®Z&-[1- (BRTEBEL) R -4-EZFERIE=RT8E, M
" 534;

) EETI-1-FRTHKE) -
EAEPRIBE=80C8%3%, WH

N-{2-[8- (4-®RTEEAZERER) XHE]-1-FRTHK] -
N-FE-[1- (FRCEBRE) e -4-AFPR =% H#, WH
560; |

N~{2-[8- (4-BRTEAFXEFHEEA) XH]-1-FHETK} -
N-#@k-[1- (s -3-BEI)Rw-4- XAFRIBE=Z8T8E, W'Y
555;

N-{2-[3- (4-®TEEEAZAERL) XA -1-FRAHE) -
N-d@E-[1-zaART-4- AFHR)BE=Z22T8%FE, MH 492;
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N-{2-[8- (4-RTEFEEBEAEE) ¥E]-1-FHRTE) -
N-FiE-[1- (X)) R=-4- EAFEIBE=ZR &L, WH506;

N-{2-[3- (4-BRTEAEEEARKL) XX]-1-FHTH) -
N-FE-[1- (2- PAERAZR) ko -4- ATEIB=4 8%,
M'H 568; . , i} el e

N-{2-[3- (4- ®TEEERZRERKAE) RA]-1-FHLTH} -
N-AXA-[1- (RTEBER) R -4-EAFRA]E=RKTEBE, V11
532;

N-(2-[3- (4-BRTHEFAZEKE) FE]-1-FETHE} -
N-ARk-[1- (4- REFEZR) e -4-EAFRIK=ZRA TR,
M'H 579;

N-{2-[3- (4-RTEFEZAEE) XE]-1-FHTE] -
N-&X-[1- (FTEERER) ®kw - 4-EXAFEBE=RKTEE, MH
534; #=

N-{2-[3- (4-BRTEXEBEARE) AX]-1-FHRTHE) -
N-FmE-[1- (Fefrk-5-BH) R -4-APRIBR=Z2TRE,
M'H 545.

L 4

bo FAFR#1 & X Ie o4

%%, (a)

4A. N-[2- (4- PERIEFEE) - 1-FHECZHE]-N-THKE-[1- (%

It - 1- A ) ke -4- RPR K — A VB -L-BoBEkSY
5 IMHAR/FTE (2.0 nl, 4 nmol) £ 8 (20 nl) iERAMAN

~[2- (4- FREFXE) - 1-FHRZHKE]-N-CTHE- (rw-4-%

W) B(0.23g, 0.79 mnol) 8§ Z 8 (30 ml)&E%. 30 245, i

KERZY, AZEFRFH N-[2- (4-FEEXE) -1-FHL

Al-N-THA-(1- KXk -4- A FE ek (0.238g, 77%),

m p. 144 — 1457,
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B N-[2- (4- FPREXRE) - 1-FHERZE]-N-TKk- (1-
FEAReE - 4- RPA) Bhs k(0. 1g, 0.257 mmol) &5 & (10 ml)
EFER A AT (0.1 nl, 1.2 mmol). ®&4T 22CHIF 15 b
B, RERRAHWE 10%BBMAKER (10 ) —FkE, T8 (L
REARE) FREXRGAVM. REHET 2R EkEHEELL, &
ALBRTUEERM, A_XTBRE-L-BAoBERIALETPLE LT
Y, 3 N-[2- (4-PREXRE) -1-FHRZEI-N-THE-[1
- (gt~ 1-FR) %w-4-AFPR] e —XFBRA-L-Bog i
K44 (0.087 g, 45%), m.p. 110-112T.

4B. Efd, BB E&@EEA A FEFE, AEEX la BRAHER
N-[2- (4-FEXEHX) - 1-FERTEI-N-THE- (ko -4-
AFR) EfiEstsb A LS EERER, #IFTHAX Ic RaH:

(H-N-[2- (4- PAAFER) -1-FAZE]-N-TE-[1
- (3-FAEABRBIR-1-FR) kT -4-A9E )k —FPsA-L-
BEBREKSY, n.p. 101-102TC ;

N-[2- (4-PEAFHE) -1-FRZA]I-N-ZH-[1- (4
- RTRAKERE - 1-FE) % -4-AFE B —XFBEA-L-8
AR EAKAY, nop. 108-109CT, M H 508;

N-[2- (3- ZRFEEA) -1~ FAZE]-N-2£-[1- (2
- BRPRRE - 1-FEX) mw-4- AP EEEE, WH 470; F

() -N-[2- (3-&FH) - 1-FHRTHEAI-N-TE-{1- (%
b - 1- A ke - 4- AV AIRER&ME, MH 392

%2 (b)
4C. N-[2- (4-F&RAZHE) - 1-FHTZE]-N-THE-[1- (=
FAARAEE) R -4-AF R —AFBA-L-BomBFiK
o8

FON-[2- (4- FREFR) - 1-FRZE]-N-ZHK- (%
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w-4- RWE)BEE#E (0.205g, 0.564mmol). =B (0.5, 3.6
mmol) fr = F A A KX FEEA (0. 115g, 0.7 mmol) £ = F It (25 nl)
FeEE T 2CHES 15 I, REHREREERIGAGHor ik
B 5 BEBAKERFCLEA., THR (RXARRE) FREANH,
HEHEHEREAA X PEBEA -L-BemE, F3 N-[2- (4
~WEEER) -1-FRZA]-N-TE-1- (—FRAREEL)
ot - 4- AFRAIMG —EFEA-L-BLBEEKEH 0.3 g 69%),
mp. 105-106TC.

4D.  EMH, BB EH L& AC R F ik, AEEXN Ia s HHER
N-[2- (4-FREAFER) - 1-FEZE]-N-TXk- (kw-4-
AR B FHEABAELCREATRIFR-FAERKATEEA,
HFTH X Ic s

N-[2- (4- FEEXHE) -1-FRACEA]-N-TH,-[1- (=
PRIEEE) %oe -4- EF R s d, MH 362;

N-[2- (4- FREXE) -1-FETZE]-N-ZTHE-[1- (=
PRAZE) w - 4- A FR I —XVP8A-L-BoBiEFis
%, M'H 362;

N-[2- (4-FEEXEHA) -1-FHZLE]I-N-ZE- (1-7
BERReE ~4-APR) B —XFEEA-L-AL68EE, np 106-107
T, MH 347;

N-[2- (4- FREXE) - 1-FHETHE]-N-THE-[1- (F
AAREEL) keoe -4- AFPAIE; mp. 123-124T;

N-[2-(3-ZfFEEXE)-1-FRAZAI-N-ZH£-[1-(=
PEEAZRE) e -4-RAFE I —E9RA-L-Bomk3, WH
400;

N-[2- (4- FREXRE) -1-FHATEI-N-ZE-[1- (=
LEREBER) %r -4- A PR IEmE, np 68-70C;

N-[2- (2,3-=—5¥%5#[1,4] ==&k -6-K) ~1-FATHK]
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“N-CHE-[1- (ZCAEABE) ww-4- K7 RERE, W
418;

N-[2- (2, 3- Z&¥H[1,4]=%3%-6-K) - 1- FHATHA]
“N-ZAE-[1- (ZFERARE) R -4- AFAIBEERE, MH

S 390;

N-{2-[4- (2, 2, 2- ZRCEE) FE]I-1-FHETE]}-N
~AREA - (ZPREAEE) R -4-EFR]IE X Peei-L
- BLERE, WH 444;

N-{2-[4- (2, 2, 2- =R A1) ¥%])-1-FRAZA)}-N
~HR-N- (F8&EAZR) - 4-EFHEIE —X¥VEA-L
- BLEH, WH 430;

N-[2- (4-FREFXRE) -1-FRZE]-N-®E-[1- (=
FRAHEKL) ko - 4-RFRIE —AFBE-L-Be8E, np
109-110T; |

N-[2-(3-ZRFPEXE)-1-FECZEA]-N-TH-[1-(%
- 1-FKAE) R -4- RV RIEERE, MU 440;

N-[2-(3-ZRFTEFXRE)-1-FRACHE]-N-TE-[1-(%
- 1-FEE) ke -4-APR I —XPBRA-L-Bo&E, WH
440;

N-[2- (3-fFAXE) - 1-FRZE]-N-THX-[1- (=
FREEE) - 4-AFRIE (vt -L-Be&k#d, WH
366;

N-[2-(4-ZRFEEXEA)-1-FEZE]-N-THE-[1- (%
o 1-BE) kR -4-APRIE —XFVRA-L-AL&E, WH
440;

N-[2-(4-Z8FEFHE)-1-FHACEA]-N-TE-[1-(=
FTRERE) R_w-4- A FR I X798 A-L-Foa&kE, WH
400;

N-[2- (4- FEEXE) -1-FRZHE]-N-THE-[1- (K
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) R - 4- KWK, np. 96-97C;

N-[2-(3- iﬁ?%%.{t ~1-FAZHA]-N-THE-[1- (8
w-3- PREARBRE) e - 4-AFRIE-_Emi, WH 463;

N- [2—(3~5_ﬁ‘1ﬂ££§£ —1-FHEZE]I-N-TE-[1-(1,
2, 3, 4-wWA[LS]ZREF-1-FER) R -4-ATFTRIE=UR
3%, MH 486; |

N-[2- (3-8%%) - 1-FHRCHE]-N-THE-[1- (skez-
1-BR) ke -4- AW R IEE&E, MH 406;

N-[2-(3-ZRFAEXA) - 1-FEZRE]-N-ZHK-[1-(1,
2, 3, 4a-WEAER-1-FX) o -4- A FEIEERE, WH 488;

N-[2-(3-ZfFE¥ER)-1-FRZHA]-N-THE-[1-(3,
4- AR -2H- K50 [1,4]19%8 % - 4- X)) %kw-4-EFE]IEE
23, M'H 490; #e

N-[2- (3-ZRFAXE) -1-FACE]-N-THE-[1- (2
- PRERARE-1-FE) kor -4- AP E 1R R, WH 498;

N-{2-[3- (4-®THEFEAZEEAKE) £E]-1-FHRTHE] -
N-A3k-[1- (4- FR%RE-1-BE) %R -4-AFR|E_E&
3, m.p. 182-183C, MH 576;

N-{2-[83- (4-&THEFRAFEEE) FHX]-1-FETH) -
N-FBA-T1- (SR -4- BRI %R -4-EAFEIBEE%E np.
137-138°C, M'H 579;

N-{2-[3- (4-&TAXEZFAKE) XE]-1-FRTHK} -
N-ARA-I-(ZZXEABL T -4- AFRA =4 C&%#%, WH
549;

N-{2-[3- (4-&TEXEEZEKE) XH]-1-FHZHE) -
N-ARE-[1- (=9&&B X)) pw-4-AVPRA =R &% H%, WH
521;

N-{2-[3- (4-®&TEFREEEASE) FRAT-1-FHZH) -
N-amAX-[1-(=FRAEABX )R -4- A FAIB=ZRLELE,
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M'H 577; #=

N-{2-[8- (4-RTHEAFXEZKES AR -1-FRAE) -

| £) XA]
N- A (1~ (EAREZE) kot -4- LFRIRZACES, WH

069.

%% (c) |
4E. N-[2- (4-FHRAXR) - 1-FHZHAI-N-ZE-[1- (¥
BEAEE) kW - 4- A PRI

B ON-[2- (4- FAEEE) - 1-FERLE]-N-THE- (%
- 4- KPR B (0.23g, 0.79 mmol) 8 % (10 ml) E & A mA S
HFEPE (0.2 nl, 3.4 mnol). £ 22CRE 1.0 IHE, BERSEM
BREGER, REURALE/TRELSE, £33 N-[2- (4-FEHE
FE) -1-FEZRE]-N-THE-[1- (FEREBE) kw-4-
2P I8 (0. 249, 91%), m.p. 97-987C.

4F. Eib, BB LR EZHM AEEFE, ALK lattovds
N-[2- (4- F&EHARXK) - 1-FHRTE]-N-2Hk- (%mE-4-
AR B, StHESBALCFRABREREFARTE, I8THAX
Ic a4

N-[2- (3-&XE) -1-FHEIE]-N-2X-[1- (fHE
RAEZX) RR - 4-AFAIB_EVTEEA-L- Aok, MH 380;

N-[2- (3-&¥HA) -1-FRZE]I-N-2Z£-[1- (i
REZR) % - 4-EAFR X FmA-L-So8i, MH 420;

N-[2- (4- FREXRX) - 1-FRLHA]-N-TH-[1- (¥
REEAREL) R -4-AFRA B XT8E-L-HosH, Wi
364;

N-{2-03- (4-&TEAFERELEE) FE]-1-FRTHE) -
N-dE-[1- (&RTEKREAEE)RR -4- EFH]E, n.p. 155-160
T, M'H 549;

ﬁq . - - PO — iy i —————



N-{2-[38- (4-&THAFAZHEEAL) AE]-1-FETE} -
N-FA-[1-(mTHAEEABZE R -4- AP R IB=KT&E, VH
549;

y

p

N-{2-[3- (4-BRTEFXEZEER) FE]-1-FRCE] -
N-dmAk-[1-(FRAREABE R -4- AR R =R @E, MH
535; #w

N-{2-[3- (4-BRTHEFEAZEEE) FE]-1-FRTE} -
N-mE-[1- (FEEABZE) Rer-4- A7 R]B=ZACTERHE, M1
507.

%k (d)
46. N-[2- (4-¥w&aEFHK) - 1-FHZAI-N-CTH- (1- 5%
AR -4-AFHR) K&

mBEEAE N-[2- (4- FAEAXE) -1-FHZHE]-N-THE
- (o - 4- AFHE) B (0. 42g, 1.16 mmol) o RE4F (1. 5g,
18.5 mmol) K (5 ml) PHREEKEY 20 24, AFEH G E HEW
B, WERBKGFTREL/CREL S, F3 N-[2- (4- FREX
A) - 1-FPRZEI-N-TE- (1-&hBERARR-4-EAFH) B
(0.3g, 77%), m.p. 104 - 105TC.

AH. N-[2- (4-F&AFXE) - 1-FHCHEI-N-TH#-[1- (4
- LERARE-1-FR)w-4- KPR Ik X PRA-L-H5E
S
¥ N-[2- (4-FEEXRE) -1-FECE]-N-THE-[1-
(4-|THRABEERE - 1-EHEHE) e -4- AFHETE (0325 g,
0.65 mmol) #§ = H T8 (2. 0 m1) %A 22CHRF 45 04, BMEKRS
, REWHEE INARILAPLEA., BEXRETEESAI
(iﬂilﬁ&%fﬁ‘t) BEZGHE TR G o) FTEE .0 nl) &
BAHH, FRIEERE 22CKE 15 DB BEXRESEER, FX
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G 0.5N S8 ARLEZA. TEB (LRERE) At
R, FHARTBRA-L-BoBREBAACER TS BER, 72 N
-[2- (4- FREFXE) -1- FRATE]-N-TE-[1- (4- 28
Ak -1-BR) kR -4-ATRIE —EXVHEL-BoBiks

M (013 g, 26%), mp. 117-119C, M'H 445. |

41, (K, EREGELEMA HIEFTZE, BEEX laftodhH
N-[2- (4- FREXE) - 1-FRZHE]-N-zZHK- (Rw-4-
AVR) ied, HIFTHX Ic e

N-{2-[8- (4-&TEXEABARIE) FE]-1-FHETE) -
N-Fmh-(1- &AL P Amke -4- XA FH)E, n.p. 182-183C, M'H
493; =

N-{(2-[8- (4-RTAFEZRAKE) FE]-1-FRLHK)} -
N-®/E-[1- (1, 1- &R -ADdk-4-FE) %K= -4-EFH]
B3, MH 611.

LA 5
e B B #RAR GHEFEX Idite
5A. N-[2- (4-FHRAFHA) - 1-FHRZA]-N-TE-[1-(F
RAEKE) R -4- AP Rk —XFBA--BoBE

] N-[2- (4- PRARAXE) - 1-FHRTZHA]-N-ZHE- (%
ve - 4- RWR) BE®SE 0.2 %, 0.55mmol) Fr = 2B (0.4 ml, 2.9
mnol) £ =R FH (10 ) PRSI AN LL.OMEFEFAEGTE
%% (0.83 ml, 0.83 mmol). 22CHEHR B REY 16 B, KER
X, RBWHRELBLE (20 nl)f 5%EE A KIER (20 nl)
ZH., RERGAKEBETREO AN, BREGHATHRER
HEEM, A& 0.5%8 8% 19F R/ S50, FHUA X FPEA
-L-BEBEHXSE (L), F3 N-[2- (4- FAEEER)
- 1-FHACEI-N-ZE-[1- (FEREBR) R -4-EFHA KR




ZHRFEER-L-B A8 (0.345 %, 85%), m.p. 96-98C, M'H 377.

5B. Ak, #EE®EHEH 5A KRG E, AETX la WEWER
N-[2- (4- PREFEA) -1- PRCHE]-N-2&- (RoE-4-
ATEA) BREBRLFAACEATRESRATEGT AR, HETHX
1d 44
N-{2-[3-U-BRTHAXEABZAEA)FXRA]-1-FHTRA}-N-HA-
[1-(ZEFER)RE-4- A PRI BE= A L8 E, MH 522,

L3P 6
o B BAEHITEHEX letb&dh
6A. (S)-N-{3-[4-({[2-(2, 3 =& ¥ i=%-5-F)-1-FRZLA]-C
AR PRE) R -1-K | -3-F N A A} FRsb i

CAN-BTEBEE-B-FEE (0.31 4%, 1. 65 muol) 4§ = F 1% (5ml)
R AN N, N- R ok (0.3 %, 1.85 mmol). E£RFHES
wAeY 2 M. ARAERESHPIRA(S)-N-[2- (2, 3-Z&A¥XHf=*%
H-5-%) ~1-FEZE]-N-TH- (mw-4-XFEL) K05
56,1.65 mmol) 8 =R ¥ (2 ml)iE&R. BIFRERAY 16 PE. &K
B ERERN, REWEIA ik EEEL, A4S 0. 948N
Q%F B/ R FREM. FE LY, REHFHE) -3-RTEEL
fA-1-[4-{[2-@,3—=&Ff%wh-5-X)-1-FHRTEK]- ik
fKIIFHR)vkeg - 1- X1/~ 1- BB (0. 76g, 97%).

w6 -3-&RTAEXEE -1- 4-({[2-@,3-=&4F 3", -

5- ) 1-FTRERILRE]- CARERIFT )% - 1- K] - 1- B (0. 76g,
1. 60 mmol) PAmA 20% ZH LB (20 ml). TEEFREZEGY 4 D
. RERERGREREY, FHREHLREAFTRP IN AR
Tz N, REANE, BRY TR, REEFHHKREG -3-4%
~1-[4-({[2-(2,3-—& FF=kvh - 5-X)-1-FRAZHE]THEEHE)
PRIk - 1-K])% - 1- 8 (0. 59g, 99%), M'H 373.
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0OCTF, AA&TF_KFHROQ nl) F65 ) - 3- & -1- [4-
({[2-(2, 3-= A F fokvh - 5- K)-1-FRAZRAITEARA) TE)%E
-1-%&]1& - 1- (0. 4g, 1.07 mmol) =% AL LE (0. 21g, 1.62
mmol)‘{’)bﬂ)\‘?’%%%i(o 16g, 1.39 mmol). ZREHAE RS 3
b, REBEARERRASY, AKBEATE REGEHENRAGH BT
AR EE AL, EAA 0. 1%8 888 %TE/ A TFTRER.
HFE B Ay, REAFE(S)-N-{3-[4-({[2-(2, 3-=&FX %% -5~
E)-1-FRCAT-TERAVFIR) hw-1-K]-3-ARK &K} FHisL
sk (0. 32g, 66%), MH 452. H&FE 447 (%): ER{E: C, 51.83;
H, 7.38; N, 7.87.%%4i: C, 51.82; H, 7.56; N,7.88.

6B. K, BB E@ I 6A EF R, AEEX Ia s HERK
(S)~-N-[2- (2, 3- —&¥}Hf=kvh-5-%) -1-FHRTHK]-N-
- (ke -4-AFR) B FHEEALCRIARETTHEL,
TH AT XN Ie fbé4:
N-{1-[4-({2-G-=RTFEFXA)-1-FEZE]-CELA} T
R) ke ~1-A]-3-ANRAEL) Pasm L& i, WH 478;
N-{1-[4~-({[2-C-Z R FTEAEXRX)-1-FEZLEA-ZEEZE] T
E) R -1-A]-3-ANRFE]-N-FE-Fser s, MH 492;
N-{1-[4-({2-G-=RaFAXX)-1-FRARTLE]-T X AL} T
B) ke -1-2 ] -3-AARFAL-N, -2 F A -FH BRI 3 B 3, MH507;
(S)-N-{1-[4-({[2-G-Z R FTAEE)-1-FRA]-TREE)
W) ke -1-R]-3-AR AR 4-PRE LS EERE, WH 554;
N-{1-[4-({[2-B-=R FRAEX)-1I-FELEI-ZERKL]T
) -wpme-1-BA]-2-VHBA-LA) - sk iEd, WH 571;
(S)-N-{1-[4-({[2-C-&FXX)-1-FELEA-ZEERAIFTHE)-
e -1-g A ]-3- Ve h-A A Paskdg s, MH 536;
(S)-N-{1-[4-({[2-G-8FXX)-1-FHEZA]-TEXEEIPHX)-
ko -1-HEA]-3-F EaABE-aL)-FHsEE&E, WH 520;

s



(S)-N-{1-[4-({[2-B-REA)-1-FAZRAI-ZEAA}FR)-
e -1-B A ]-3-FamA-ak]-Fastk dak, MH 5364

(S)-N-{2-[4-({[2-(2, -= &k kv 5-K)-1-TAZA]-2
REE)TR)Km-1-A]-1, -~ FA-2-RRA)-TRBE LSS
M'H 466.

LA T
R EFRAE I TEAER If b
%2 (a)
A, ($)-N-[2- (2, 3- g%k f=kwh-5-H) - 1-FHTE]-
N-Z3 - (1-FasA-%ker-4-AFH) &
¥ ()-N-[2- (2, 3- & FHokwh-5-%) - 1- FATHA)

L (24g, 0.117 mol) EF =& X (300 nl), HmAZLEBEAER
A4L44 (37. 2g, 0.176 mol). #H 5 4475, A N- ¥aEA - %

- 4- V& (22.4g, 0.117 mol), FHEHF RSP 2 DB, A 5% &
A5 (600 ml), BEWA—ATRAR, ZXEMNF-—HRYD, #En
ALBMELE, FH)-N-[2- (2, 3-—&XHfkwh-5-%) -1
-WRZAI-N-CTHE- (1- Paelokow - 4- K FH) B (28,
63%), m.p. 99-101C.

7B. (-N-[2- (2, 3- —& ¥ Ff=%kh-5-F%) - 1-¥HTHE]-
N-ZHK- (1-Famsh-kw-4-XFE) e
F(D-N-[2- (2, 3~ =& ¥k -5-%) - 1-F¥HTH]
-N-ZH%k- (1- ¥ R® -4- X FHK) & (0.913g, 2.4 mmol)
ATRATE QO nl). ARERAMRA 1.OM KRALKTEER (2.5
ml). BEREEMN. FREDETER 2- THG.0 nl). 22THE
15 W B, KELHIFALZTH, FHO-N-[2- (2, 3- 4%
s -5-K) - 1-FEAZLAI-N-ZH - (1- Faisitvkrt -
AR K (0.99g, 99%), m.p. 112-114T, M'H 381.
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7C. (S)-N-[2- (2, 8- —& ki =%k ~5-%) - 1-FHALHK]-
N-CHk- (I-Fuelgw -4-RAFR) gl

¥ (S)-N-[2- (2, 3- —&X5t=%wh-5-£K) -1- PR TH]
~N-C# - (1- Pslmkee -4- 27 H) B (0.4g, 1.05 nmol)
AT (0 ml)10% & ZEERER. RERARAN 85% 58 (0. 122g,
1.06 mmol). Fiff#E#&E 22C#E 16 I H. MEXBRLERHF T 70C
AEF8B, BHG-N-[2- (2, 3-—&¥H%kd-5-%) -1-¢
KA -N-CE-(1- PR - 4- 27 )B5E (0. 454g,
97%), m.p. 209-210C.

D. R, B ERXTHHF TA, TBRTCHEFZE, AEER 44
S REFES)-N-[2- (2, 3- Z&F =k -5-2K) - 1- FERTA]
~N- - (% -4-EFHE) B, FELEALEBRIARTFH
BEA, THETHX I dd:

N-{2-[4-(2,2,2-ZRZE8I)XE] - 1-FHATHE)-N-"E-
(1- PR -t - 4-EFR) B X FEBE-L-Bosgiiksds
¥, MH 451;

N-[2- (3-Z&FEXE) - 1-PRZE]-N-ZH- (1-7F
Bk -k - 4- ATR) BERE, WH 407

(H-N-[2- (3-=AFEEL) -1-FHhTHE]-N-2k- (1
- WEg R -kw - 4- AV BE&E, [ol,® + 10.2° (¢ 1.0
CH,OH) ; M'H 407;

()-N-[2- (3-=Z8FHAFXE) - 1-FHRZETI-N-#- (1
- WEREE -RR -4-AFR) BEEHE, [al,® - 8.86° (c 1.0
CH,0H) ; M'H 407;

N-[2- (3-=ZgFEXE) ~1-FRTCE]-N~-TH- (1-¥
BB -k -4-ATR) B XTRE-L-BegIked, MH
407;
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N-[2- (2, 8- —&¥FH[1,4] =&k -6-2%) -1- FERTHK]
-N- A - (1- PEB A -RR-4-AFR) mEmE, MH39T
(H-N-[2- (2, 3- Z&¥HF[1,4]=E%k-6-%) -1-F4%
LHRI-N-CTE-(1- PHEEE-%w-4- %Wk)ﬁgﬁ&ﬁ [a],?
+ 11.2° (¢ 1.0 CH,0H) ; M'H 397, - |

N-[2- (2, 3- —&F(1, 4]-*@“5% 6~ 9%) —1—??9_';5@9;&]
~N-CZHk- (1-PHBA-Rw-4-EFH) B_(X Pkl -L-
BABEKEY, MH 397;

N-[2- (3-ZRFEFXE) - 1-FRZA]-N-THE- (1-7F
BEA - %R -4-RAFR) BK-XVRE-L-BLBRIRSH, WH
407;

N-[2- (3-&FEHX) ~1-FEZE]-N-2ZH - (1- PHEBRL
-k -4- A FHR) BEKE, MWH 373;

(H-N-[2- (3-8FK) - 1-FHRCE]-N-C¢HXx- (1-V¥
gk -vkw - 4- RWR) B¥E&E, [a],®+11.2° (c1. 36 CH,0H) ;
M'H 373;

(-N-[2- (3-&FXHX) - 1-FHRZEA]-N-THE- (1-V¥
A -k -4- EFH) BE&H®, [al,®-9.4° (c 0.42 CH,0H) ;
M'H 373;

N-[2- (3-&EmBE-4- PREAXE) - 1-¥FETHE]~-N-
A -[1- (RTEZEX) -k -4-EFRIBEsE, WH 484;

N-[2- (3-#HEFE) - 1-FRACHE]-N-FA- (1- P&
Aok -4- RFR) s, WH 384;

N-[2- (3-R&HEmEEA-4- VRAERE) - 1- ¥HZHK]-N-
k- (1- PHBRE-Rw-4- A FE) BE&E, WH 462;

(D-N-[2- (2, 3- —&FHf%kw-5-K) ~1-FHATHE]-N
- HE - (1- Paxgik - vk - 4- 27 B (28g, 63%), [al,®-9
(c 1.0 CHJHH); M'H 381;

N-[2- (2, 3- —&FXHFEw-5-3%) - 1-FEZHA]-N-%
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AATER- (1- Fasethkr - 4- AFE) Bdgd, WH 407;

N-[2- (2, 3- —&EH=%wh-5-%) ~1-FHCZE]-N-&
- (1-Fahset-vkrr - 4-AFR) BERHE, MH 395

(-N-[2- (2, 3- —HEH%h-5-%) - 1- FRZE]-N
Codmk - (1- PEERA - ks -4- AFE) BERE, WH 395

N-[2- (501,31 R_RLHRRHE-5-4) - 1-FELA]-
N- %R~ (1- Pagek - -4- 2938 mEsd, WH 383;

N-[2- (2, 3- —&¥H#[1,4] =%%x-6-HK) -1-FHELE]
“N-FFRE- (1- FHEE-wRw-4-AFR) miEmd, WH4AL

N-[2- (2, 3- —&¥#%wh-6-%) - 1-FEZE]-N-5
- (1-FHBA-Rww-4- KX F3H) EAHE, MH 395

N-[2- (2, 3- —&¥XH=%%-6-%) -1-FEZE]-N-C
- (1-FasRA - -4-2A7E) s, WH 381;

N-[2- (2, 3- —HEH%H-6-£) ~1- PAZE]-N- 2
AAEFE- (1- 98 - -4- RAFE) BRiEg#E, MH 407,

N-[2- (3- &K -4H- £5[1,4]8%-6- 1) - 1-FHTHK]
-N-ZH - (1- PoeiA-pw-4-AF7R) BEsd, WH424. 15

N-[2- (4- FRAAER) -1-FRZE]-N-CHE- (1- 75
Bt -k -4-APH) BEEE, mp 71-72C;

N-[2- (2, 3-=&4H-5-%) - 1-FHEZE]-N-xx/FE
PRE- (1-FaEsL-mw-4- A7) &, WH 405

N~[2- (2, 3-—g4b#F-5-%) - 1-FETLE]-N-TH-
(1- PHERE -k -4- A FH) &, E, WH 379

N-[2- (2, 3- =& ~-5-H4) - 1-FEATZA]-N-FE-
(1- Pargbit~vkog -4- R FR) &L, WH 393;

(H-N-[2- (3, 4-_FELAXRA) ~1-FHLE]-N-H
- (1- Pagek -vkog - 4- A FH) i, MH 399;

N-[2- (4-#RXEHE) -1-PHERLE]I-N-FF- (1- F88
Aok -4-APE) BEEE, MH 398
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N-[2- (3, 3-—9WH-9 3-—_&AFkH%wg-5-%)-1-7
HALEI-N-CTHE-(1- PHEBE % -4-EAFREIRE, np.
67-69TC ; |

N-[2- (3-REXE) -1- FACHEA]I-N-ZH- (1- ¥58
BE-vkoe-4-RWHA) B, MH384

(H-N-[2- (2, 2~=—FHk-2, 3-_&F¥H*%w-5-%) -1
-FRECE]-N-CA- (1-FPHBRE-RRT-4-XFH) gia
&, MH 409;

N—-[2- (EHfske-5-%) -1-FHEXZHE]-N-TH- (1-¥
Bk -k - 4- RVR) KE&E, WH 379 |

N-[2- (5, 6, 7, 8- wELE-2-%) -1-FHTHE]-N-
- (1- FRsmAk-Rkeg-4- A FR) I, MH 393;

N-[2- (B-2-K) - 1-FEZEI-N-THEX- (1-¥5BL
-vke - 4- AWK A &S, MH 389; A

N-[2- (R—Gwtw-6-4%) -1- FRAZHE]I-N-TE- (1
- WERBA -k -4- AWA) BEME, MH 395.

%2 (b)
TE. #&(9O-N-[2- (2, 3- —& ¥k -5-F) -1-FHLK]
“N-Z¥- (1-FEBEARR-4-EXFPE) BdBINT —F&k
¥ o1- PREBAKRST - 4- HB A AT (10 nl) E& 3
(H-N-[2- (2, 3-—&FH=%wh-5-K) - 1-FRALA]-TrE
B3 (1.2g, 5mmol) ) —H ¥k 10 ml) EFEA. AHREGHWE 0T,
FRMANZCE (1.7 nl, 12.2 mmol). Mm%, BHERAEGHEFTRE,
BHHKEY 1. A 20l afgtd, A8V Qo) KRLB
MANE—K. GFGANER IN £ 25nl). 4f 58 84 (25nl)
ik, REBRETR, REEHFIAAkGERxY (HN-[2- (2, 3-=
Ak -5-A) ~1-FRCE]-N-THE- (1- PHEERE
-4-EER) B (2.21 g).




- 0CTF, ARART, WALE4L(0.38g, 10mmol) #5w3 A=k (10
ml) BEER AR RN (S)N-[2- (2, 3- —EEH%w-5-%) -1
- WEZE]-N-ZHE- (1- F8BEART-4-E2EKL) k@ 21g,
5 mmol) 83 v9 Sk v (5 ml)iEk. MAWAIGRAY 2 D, REDL
IR EE, ERAWPEA MK (380n]), BEFH M 15%A A4 (380
ml), & FEMmA 1550p1 K. EREHBEBKY 15 M, RELRE,
REA K FTREER. AAENERE - REHRY, LmiE L.
RLBRLE/GR1:DELAHFH(O-N-[2- (2, 3-—&AFHFf=%H
-5-%) - 1-FHAZAE]-N-ZE- (1-FHsARrw-4-21F
E) BRELE(1.02 g).

%% (c)
7F. N-[2- (4-PEEFHE) -1-FRATCAI-N-TZX- (1-F%
HASBART - 4-AFR) BoEFERA-L- BEKE

W N-[2- (4-FEREFEHE) -1-FHZLE]I-N-THK- (%
-4- X FHE) X0 22 0.55 mnol) £=K ¥ (10 nl) F &5
P ,wi];buA LK (0.4 ml, 3 mmol)AFeF AEABER (0.1 nl, 0.89
mmol). R ERAYHT 22CHIE 16 1. BREXREEEH FHER T
BR OB 5% REZEANIERA. MERSELKBEBRETEREIGA A,
1 A4 0. 5%E BME 50% BT B/ Tk A s BL A B I B B AT BT
REGH. AZATBRA-L- BoBABNEHE Y, AmFH N-[2
- (4- FEEAER) -1-FHALA]-N-E- (1-FRESSER
R - A4- RYR) R vEA-L- F5o&E (0.211g, 51%), MH
397 (FH B .

6. EM, BRL&EHZHEM TFAHAESFE, ALEX Iatbs8HK
HN-[2- (4- FEEFRR) -1- FHERCEA]I-N-THE - (R -
~AVR) B, FEARALCHAREERFEEASRA, TRHE
T H X If i
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N-[2- (4- FREER) -1-FETEI-N-THK- (1- &
BEAvkoE - 4- AFHE) BE&HE, np 85-86T; _

(-N-[2- (4-FAEXHE) -1-FEZE]-N-TE- (1
- PR - 4- AT R ) REE R, [«],®+11.8° (¢ 1.0 CH,0H) ;
o @N[2- (4-FREFEK) -1-FRTHE]I-N-TK- (1
- PaRE Ak -4- AP AOEEEE, [o],®-12.0° (c 1.0 CH,0H) ;

N-[2- (4- FRAFERA) - 1-FRZA]-N-Z#- (1-F8
BRI -4-AFPER) B_RXFEBE-L-Be&HE, np 119-120
C;

N-[2- (4-FEAEXEK) -1-FRTCE]-N-THk- (1- =&
WHBBART -4- AFR) X F8A - L-Bo8E, WH423;

N-[2- (3-Zf8FHEAXR) -1-FACA]-N-ZH- (1- %
RASBRRTE -4- AFE) X PERA -L-Bem¥, MH435

N-[2- (2, 3- Z&¥HH[1,4] =8k -6-%) - 1- FEAZHA]
“N-Z3- (1-FREFBERR -4-AFH) B_¥EFrii-L
- BAEE, MH 425

N-{2-[3- (4-®TEXEERARHE) XX~ 1-FHTHE}-N
~HA-[1- (4-FPRERAGBE AT -4-ATFRIBK =R,
M'H 604;

N-{2-[8- (4-|TEFEZEKE) FE]-1-FAZHE]-N
-AE-1- (FRESBRL) vt -4-AVEIBE=ZRTEL, WH
566; #» |

N-{2-[3- (4-WTEFAZEEL) FE]I-1-FECHE}-N
-AmA-[1- (FRER) R -4- AFRE]B=Z828 %, MH528.

TH. N-[2- (4-Fm8EFXHE) ~1-FHZEI-N-THK- (1-
PakgeAoke -4- A FR) giEg g

0CTF, & Ozone® (0.73 g, 1.2 mmol) 437K (10 ml) & A A
N-[2- (4-FRAFEL) -1-FHZHEA]-N-ZH - (1-F=5L
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vk - 4- AP KBk (0. 25g, 0.6 mmol) £ 30% Y B KA % (Tml)
FEER. £ OCRE 2 WG, RIBEHHERE 0n], FHER
BN AEAAEY EBAE. ALRCE (G0 nl) REEL Y. T
(RKRBE) AN RERE. ALRTLSBLEREBI Y,
CfFE N-[2- (4- FPHEBERRE) -1-FATEA]-N-T&- (1-
PRt Aok - 4- L FR) BE&H (0.25g, 92%), m.p. 92-93C.

L5 8

o B FFEE ] TEREXN Igiad

8A. (S)-N-[2- (2, 3- — &%=k -5-4) - 1- FAZR]-
N-CH-[1- (Bok-4-mEE) hw-4- A PR

0CTF, K58 (0.08g, 0.66 mmol) &5 =K F 4 (0.5 wl) E%&
ZEmE) (H-N-[2- (2, 3- Z& X Hfkwp-5-3%) -1-FHTHE]
-N- ZHE - (ko - 4- X F 358 (0. 2g, 0. 66 mmol) = = LA (0. 15g,
1.48 mmol) ¥ — KV (4 n)ERN. EREFAFRES 16 i,
REBRBERLERN. AEGHFMmAE @nl)f 2 f465 (0. 14g, 0.67
mmol). A B AR ESY 2 D, REKRKIERN, FAEEGHHE
LB LES INLRMRAZA, AVEREKRE, BRBHATRIK
%, FEAEBRB (S)-N-[2~ (2, 3-—&Ffkvh-5-%) -1
~WRZE]-N-ZHA- (1- {88 ERT -4- X2 FE) 5 (0. 18g,
70%), M'H 401.

F)N-[2- (2, 3-—KHFHFkd-5-%) - 1-FLCi]
-N-ZHK - (1- &A% -4- AFE) B (0. 18g, 0.45 mmol).
Gk (0. 04g, 0.45 mmol) P =5+ F A Ak (0. 12g, 0.93 mmol) £ v 5,
s (10 ml) PHIRESWEREHE 16 . REREEN, FHEY
M EE A FTRAKZE., ANEARBTE, RAFH-RY
M, KRR 40% LERGE /5 A saBLAN HE AT B i ik 6 4E S4L.,
S ER B, EXBHEH()-N-[2- (2, 3- Z&FHF=%kH-5-3)
- 1-FRZE]I-N-CTE-[1- (Fok-4-8BH) o -4- A F
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Al hHah (0.17g, 85%), MH 452. HBMAEMTEHIHN (%): FaA:
C, 54.06; H, 7.62; N, 8.24; &F%&1{4: C, 54.01; H, 8.00; N, 8. 22.

8B. EM, BERERLGLHH SAHEFZH, AEEXN lateBHER
(S)-N-[2- (2, 3- —&¥F kb -5-2&) -1-FHRZHE]-N-
- (ke -4-RAFR) B, FHEAEALECEAREDH,, THF
T3 X Igitad:

N-[2- (3-=ZR FEAEXEK) ~1-FRZE]-N-ZHE-[1- (=
FRIEEBE) - R -4-AFAIKR_AFHRE-L-Bomi, WH

436;
N-[2- (2, 3- =& ¥#[1,4] =83k -6-3) -1-FRLHK]

~N-CH-[1- (Z—Faimet) - kT -4-EAFRIB_X st
A-L-BLEE, WH 426;
N-[2- (4- ZFFEEXR) - 1-FERCZA]I-N-TE-[1- (=
C FRASBAE) -k -4-APRIBEFTEBREA-L-BegmE, WH
436;
(S)-N-[2- (2, 3-—&F itk -5-%) ~1-FHETZHE]-N
-~ LA -[I- (gl - 1-BBA) - -4-EAFE]EiEnd 1
F A4 (%) £RW4E: C, 57.01; H, 7.93; N, 8.53; &&{4:C, 56.99;

H, 8.19; N,8.67, M'H 436;

(S)-N-[2- (2, 3- —&¥kHf=*h-5-%&) -1-FHZEX]I-N
—E-[1-(1,1- —8REDgk - 4- B E) -k - 4- ZPH]
g, MH 500;

(S)-N-[2- (2, 3- —&F =k -5-2%) - 1- FATHK]-N
-~ LA -[1- (g -4-8EE) - -4- 2 FHRIBRERE T
FoM (%) : ER4E: C, 53.47; H, 7.56; N, 8.08; E&4{h:C, 53.46;
H, 7.69; N,8.13, M'H 468;

Ziz
N-{2-[3- (4-&RTHEAFEBEERRE) AX]-1-FHAZHX}-N
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SAE-- (ZPERESRE) %W -4-ATFRIK=ZRALHE,
“M'H 557. |

8C. 3-[4-({[2-(2, 3-8k h-5-F)-1-FEAZATT AR

PR ke -1 E A EA AR

Fe B P - AAE (0.05g, 0.56 mmol) e =W R FaRX &4
(0.11g, 1.15 mmol) ¥ ZiFR4E% 1 8. A (S)-N-[2- (2, 3
- A FH*h-5-H) -1-FRERZE]I-N-zH- (1- 8582
ket —4- X FHE) B(0.2g, 0.50 mmol) 89 LA R, A FieH
AERAY 5 . PEBBEARERASY, REEL, #tm¥ise
7% % M@ il RP HPLC, Vydac C4 B 2E4L, £ A4 0. 1%= & LB H 5-65%
K/THBEER. GFES48 4, BEAERIAZRALEBRIEB XY (S)-
3-[4-({[2-(2, 3-— & ¥ k-5 )-1-FRTCEITTHERA)FTX)
vheE ~1-Bk BE R R AT H B (0. 14g, 51%), M'H 454, T E 24 &%) : £a)
{fA: C, 48.22; H, 5.88; N, 7.00; &&{f: C, 48.08; H, 5.89; N,
6. 73.

ET VR
R B ERE KA HEX Ihidd
94. (9-N-{2-[4-({[2-(2,3-—& ¥ H*%H-5-X)-1-FHHk]z
ARAI PRI T-1-BEA LA FTREE

% 2- K CHEBHEEE (0.32¢, 1.99 mmol) 8 — & FE (5 ml) A%
BAZBMAN(S)-N-[1- (2, 3- Z&FXH=%wh-5-3%) ~1-F%
LAEI-N-ZH- (%w-4-EFHE) & (0.60g, 1.99 mmol) #5—
KPR oD ER. ZREFRLRSGY 16 I N, Kk, BRFFE
HERRERN, #—ZGY. kR EHhBEI gk EE4E4L, A
25-50% T/ LB UEHEERK. StE SRS, KREXEHFF (S)-N-
[2- (2, 3-Z&¥3kvdh-5-%) - 1-FRCZHE]I-N-TE- (1
- LHARBEARTE - 4- AP Kbk (0. 36g, 46%).




) F BBk (0. 18g, 1.84 mmol) 65 = W JX W Bt B (2ml) 5% W e
A 60% & T 5 4l A e 84044 (0.048g, 1.2 mmol). 120CHm#ER B
BAY 30 4, REAIE 100C, —FkHERA(S) N-[2- (2, 3
- a ¥k -5-%) - 1-FERZE]I-N-TE- (1-THE#HS
Rogrer —4- A FHE) B (0. 36g, 0.92mmol) B — WA VEEE K%, 100
CTh# R B Ra4 40 54, REAREN, KRAEHIRIH-ATKR
FARZHA., AMERAZBTTHRIEL REAEASTHRGHEIR
BeESL (BERLBLERMN) . SFESRYy, RAEFE (9-
N-{2-[4-({[2-(2,3-— & X #Hwh-5-K)-1-FRCAITLARKL) ¥
) -1-s2B AT A PR BB k4 (0. 32g, 71%). M'H 488. 7
FoMEBE %) E£RE: C, 48.26; H, 7.09; N, 8.10; FE{4: C,
48.59; H, 7.42; N, 7.73.
9B. Efi, HBLEH AL A MGk, A 3- RAEAFEBREHR
R 2- ATEFHBREA, HHEG)-N-{2-[4-({[2-(2, 3-=&AFI=%-5-
ER)-1-FRECAICHAEAI PR R -1-#se k] m k) Parsr, WH
502.

Z#H] 10

B B RAE LA &R 1jed

10A. N-{2-[83- (=kwh-2-HARE) XHXE]-1-FRELHK}-N-
AE- (1I-FaEstl - -4-KEX¥E) &

BA N-[2- (3-mAFRE) -1-FHZE]-N-BHL- (1-
WA BE R - 4- AFRE) B (500 mg). 10% 48 - 2% (50 ng) 5 L E
(25 ml), & 40 p.s.i. T 18 *bof. FEMFER, FRLALTR
FHEMN. KRG HET LR TE (10nl), pABKEA (500 ng) #K (5ml)
Bk, BAWEKRS A, mA 2-kehFEER (0.07 nl), HIA

RBiRAY 3., 3EXE FIFAMERBRETRE. $EPERE
AN, BRYBHETHABR, A 1M§L§L§é§aa¢i§s&(1 5 ml)., BEHA
WReE, ETTREATE & N-2-[3- (=%vh-2-BHEAEL)
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FAEI-1-FRCE)-N-@E- (1-FEHEE-RE-4-KAFH)
KB, MH 462.
10B. £, BB &I 10 ik FE, RELCESERN-[2-
(3-ARAERL) - 1- FAZE]-N-&FE - (1- PaEBLARR -4
=3 YR B, MR ALCEBREENR 2-kHTERE, /T
X Ijteed:
N-{2-[3- (T RFAEL) XX -1-FRZE}-N-AHE-
[1- (B -4-FX) ko -4- ZFPRIEXRE, WH 513;
N-{2-[3~ (2,5-—HAAR- sk - 1-FALEE) XA]-1-F£
CHAY-N-AE-[1- (Fogk-4- BRIk -4-XFEImEa
MH 485; |
N-(2-[4- (FRTHBEERE) AT - 1-FRZA)-N-\HE -
[1- (Fek-4-FK) gw-4- APE]IiEsmi, WH 513;
N-{2-[4- (ZEEARE) AX]-1-FRZE}-N-®E-[1
- (k- 4-FE) kw4~ AP R IEEEE, WH 459;
N-{2-[4- (Gogk-4-ZREEE) FE]-1-FAZE}-N-5
A-l- (B -4-BH)mw-4-EFE]mimE, WH 516:
N-{2-[3- (3- PAAFEZARA) FXA]-1-FHALE)-N
- mE-1- (B -4- %) Kkow-4- ZFHIE, MH 537;
N-{2-[3- (4- FEARAFEZRXER) FAT-1-FETHE}-N
- R®E-[1- (Bgk-4-BA) ke -4- AWH]IE, MH 537;
N-{2-[3- (2- FTRAEFEFHRAE) FR]-1-¥H K} -N
- /A -1 (Bgk-4-82E) et -4- A9 R, MH 537;
N—-{2-[3- (=kvm-2- BAEEA) XA - 1-FRZEA}-N-5&
A-[1- (Bak-4-84) ez -4- EAFE ], MH 497,
N~{2-[3- (FZ-2-BX&EH) FA]-1-FHZEA)-N-HE
~[1- (Bok-4-%E) vhow - 4- X PRI, WH 557;
N-{2-[3- (ZE%-2-FHEKHK) XX~ 1-¥ELA}-N-5F
A-{1- (Ggk-4-8R) w-4- A FH]E, MH 513;
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N-{2-[3- (HE-1-BEA&E) ZAT-1-FYHETE}-N-&/E
- [1- (Guk-4-g&) w -4- XFHR]E, MH557;

N-{2-[3- (4- AAFEZARE) XA]-1-FHELTK}-N-
BA-[1-(Dgk-4-BRE IR -4-AFPRIB=R 8% 3%, WH551;

N-{2-[3- (RAZEEF) A -1-FEILE}-N-FEX-[1
- (g -4-BE) ke -4- AV R E=HT®E, WH 507;

N-{2-[3- (4- REABRAER) FAT-1-FAZA}-N-&
F-[1- (FBok-4-FK) ke -4- RF XK, MH 541,

N-{2-[3- (4- £XABEAKX) FA]-1-FRTLE}-N-&
E-[1- (Bok-4-8}) g -4- APk, MH 585;

N-{2-[3- (4- PRFEREZARRA) FHX]-1-FHZHE}~-N-
mA-1- (k- 4-FK) ke -4-AFR]E, MH 521;

N-{2-[3- (FREZRAZA) FE]I-1-FEZE)-N-&/E-
(1- Prarsbi vk - 4- XFR) IR AE, MH 438;

N-{2-[3- (RZHEBERRRE) #AI-1-FELEA}-N-FE-
(1- PagstA - - 4- A FHE) B, MH 500;

N-{2-[8- (TEAEEEA) XX - 1-FETHE]-N-d/¥&- (1
- FakEI - ke - 4- A WA B, MH 452;

N-{2-[3- (=%vh-2-BAEE) XA]-1-FRCZHE]}-N-&
K- (1- PHEBE-w-4- A FH) B, MH 462;

N-{2-[3- (4- REXBEAZE) ARX]-1-FRAZHE}-N- &
A (1- WHmiA - vk ~4- A7) B, MH 490;

N-{2-[3- (ZRAEZERKI FXA] - 1-FRTHE]-N-®/E- (1
- PaEEA - ke -4- AV E) mE&AE, MH 522;

N-{2-[3- (HFTIREEERL) FX]-1-FRELE} -N-THE-
(1- FarBhlk-vkow - 4- A PH) &, WH 464;

N-{2-[4- (FTHREEEE) XA -1-FELZE}-N-FHE-
(1- FREBEAE -oko - 4- AFR) B, MH 478;

N-{2-[4- (kmg-2-HREH{) £XT-1-FHTHE}-N-5F
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R - (1-PEBRE-%R-4-ATFTER) BERL, WH 462, %
N-{2-[3- (=kwb-2- BERE) £X]-1-FELEA}-N-T
B- (1- Vet -wee-4-XFR) BEERE, MH 448,

Y B

10C. N-{2-[3- (4-FmmAEARARE) FET-1-FHZHK)
-N-AEA-[1- (k- 4-BE)kw-4- APE K
¥ N-[2- (3-FEXE) -1-9RZE]-N-/X-[1- (5
- 4-ZHE) kW -4- AFRIE(T8mg) 5T N, N- —FREF&EK
(2.5 ml), ZeA 4- FEBAZXTE (40 ng). REHFEHER KK
M 4= FEGH(0.03 ml). 1-FEFH =427 ng). # 1-[3-
ZRRA) AR]-3- A _EEEBE R (40 ng). HFREW T
RARTZERF 18 MK, RESRAKXPFLEIEIN. FEAMN
B, UBEEBATR. AREHN, RYDELAREN, 8 5% 7/
ZRYBRB, F3 N-{2-[3- (4-KEABAFEBELRL) E4]
—1-FRZE)-N-FE-[1- (Fgk-4-FE)%kw-4- XA FHE]
Bz (70 mg), M'H 586.

10D. R, BB L& 64 10CHEF 3, BRAEX 1 BHEAN-[2
- (3-REAXE) - 1-FRCE]-N-FE-[1- (Bdk-4-FHE)
R - 4- RFR]EABRALCETBEITEDHR 4- KBBEEYT
B, HRTHX Ljwsdh:

N-{2-[3- (4- EHmBAEFREEERE) FE]-1-FHECHE) -
N-dFE-[1- (Segk-4-BR) e -4-AFE]1miEnd WH
586;

N-{2-[3- (2, 3- —& ¥, -5-BEERL) FX]-1-¥
BALEI-N-FA-[1- (Bk-4-BR) R -4-EAFRIEIE
#*, MH 541;

N-{2-[3~- (IH-wbt-4-ZEKAE) FE]-1-FLTHE}-N
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~mA-[1- (Gagk-4-ZR )k -4- AFEIRIRE, WHA97;

N-{2-[3- (1-&i-ww-4-FXEA)EE]-1-FELE)
-N-&"E-[1~ (Bogk-4-FHK) keg-4- %W%J}ﬁaﬁ&i%&, M'H
524;

N—-{2-[3- (2, 3- —&%#[1,4]=E%-6-RBAKA) xH#]

~1-FRZHE}-N-FE-[1- (Bok~ 4~ BE )R -~ 4- AT HK]
B33, MH 565;

N—-{2-[3- (1H-1, 2, 4- == -3-ZARHL) ZX]-1-F
RZE}-N-FE-[1- (Bh-4-FH) %k -4-AFRA ] kE®
%, M'H 498;

(B) - N-{2-[3- (4- RBBAFEAZEER) XE]-1-F¥4
ZHEY-N-FE-[1- (FREKAZEE) R -4-AFEIKER
3%, MH 588, #

(B) - N-{2-[3- (= -4-gHEHE) FR]-1-FETR} -
N-F"mE-[1- (FREARAZL) v -4-AFRIEERE, M0
469.

%% (c)
I0E. (B -N-{2-[3- (4-FREFEAZFAENL) XX]-1-F4
ZAY-N-A"FE-[1- (Gok-4-gR) e -4- K98

B RRAD-N-[2- (4-#EFRE) - 1-FRTHEI-N-FE- (1
- KRR BEEZETCE Q00 ul)FK (16 nl) A. FHERZR A
ANeB (2. 44g) T B % (2.25 g). MmBEWARESY 3 D, RELIH
EFE, BAEBAEREIR, ATEALER, REHHSEIATLR
LERMARLAHBERA., ARRATRANE, T8, FELERE
ER, REAMRAD-N-[2- (4- fHAFK) - 1-FRZE]-N-a#k
- (1-FRTHE) BEZEXKP(2.99).

KR H-N-[2- (4-8EFHE) - 1-FERLEA]-N-FE- (1
- R K (0.95g)E T LE LR (50 ml) Feiefegf BR 4725 5% (50 ml)
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W, kB TR sm, A 4- FRAFEFTHA0.55 g). #
HRAW 18I, SBAE. ANENEEATER SRFATHRE
AR, BREREYHETHAE, A 1M EBR (1 eq.). EBATEF
AER. ER4d ETBEATR BIHERMRDON-{2- [3- (4
o= REEFEABFAEA) XA -1-FRACAI-N-AX- (1-%C
) B (0.98 g), MH 431.

K REBOD-N-{2-[3- (4-PRAAFERIRE) XX]-1-V¥
HRCEY-N-&"E- (1-X2T¥) B0.98 g)E T LE (100 nl),
A 10% 48 (0.1 g)F. ARHBESHARMATESEZ (1.2 g), FH
mBERREN 2 W, REAHIER, TR, ATEAKER, ¥
REAHHr B LR LEAFALAIANALAZIA. FREARBRS TR, &
%, AERFEMNERABD-N-{2- [3- (4- FEAEAFEBZEALZLD)
EAI-1-9RCKE)- AR,

HMWD-N-{2-[3- (4-FAEFAZREKE) FRA]-1-F4
LA} - AE0.32 g). —RTE @ ul)F 1- (Hok-4-BE) %
- 4- FTEE(0.32g) — R AERAA T 30 54, WMAZTLBALH
24 (0.5 g), EREHFHRSH KXY 12 8. BRESWA TE (50 nl)
o 10% EAAAEZR Q0 nD)HE. ANEXEBRATE, T8&E, #
AEEREMN. BRATE/ VRNt R GHiTEH i, 535
(B)-N-{2-[3- (4- FHREFAZAZA) FRX]-1-FHLLH}-N
—ARE-[1- (B -4-8ZA) w - 4-AFETB0.42g), [al,®
-42° (¢ 1.0 CH,0H) ; M'H 537.

10F.  £4U3&, HE E®@E#4e 10E rEs%, BLEX 44d8R
BW-N-{2-[83- (4- FREAFAZERE) 2X]-1-vHTH)
- AR, FEZREAXER 17T EHRE 1- (Gak-4-8BE) %
" -4- VE, #HFTHX Lis5:

(D-N-{2-[3- (FTREELEE) XFE]-1-FHETE}-N-
BE-(1- (Doh-4-FE) %w - 4-AFRIBAB L, [o],?
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+16.2° (¢ 1.0 CHCl,), MH 513;

(B)-N-{2-[3- (T HEARL) XX]-1-FRAZHE}-N-
BE-[1- (Bk-4-BH) ww - 4-AFXIBEE&RE, (o],® -
30° (¢ 1.0 CHCL,), M'H 513; |

(H-N-{2-[3- (=keg-2~-FAEKKL) FE]-1-FETHK)}-N
-dE - (1-FEBARR -4- R FE) BEBE, WH 462;

(H-N-{2-[3- (4- ZAFAEARE) FE]-1-FETZHA}-N
-mA - (1- PRisbAvkoR -4- AVE) K, MH490;

(H-N-{2-[3- (ma=kw-2-FEEHL) FX]-1-FH2E)
-N-dE- (1- ek -4- 2 FH) i, WH 466;

(H-N-{2-[3- (warkwg-2-FEEHX) FE]-1-FRTLH)
-N-FAE-[1- (Bek-4-Z X)) w -4- AFATBmEm g, o
501;

($)-N-{2-[3- (4- REXABEEA) XA]-1-FHTH)-N
~R/E-[1- (Bok-4-BA) rw -4- 2 FHE T8, MH 525

(S)-N-{2-[3- (FTEHEEXKE) FH])-1-FRTHK}-N-
AAk - (1- Frasbkoper -4- AFH) Bk, WH 478;

(9-N-{2-[3- (4- AFXEBZEAEE) - 4-FREAXEK]-1-
TRZE}-N-FE- (1- PEs AR -4- AP I8 S, W1
502;

(O-N-{2-[3- (3- REAKXZEERL) - 4- FAREFXA]-1-
PHRZEI-N-"EA-[1- (Bk-4-FHX) mw-4- X FHA]wz
B3, MH 537

N-{2-[3- (Bok-4-BEEHL) AX]-1-FEZA}-N-&
E-[1- (Bok-4-gh)w-4- A PE]IB A%, WH 516

N-{2-[3- (3, 4, 6-=ZPRAFEAZAER) ¥X]-1-F4
LA}-N-F"E-[1~- (Bok-4-X) w-4- A FE 1, WH
597;

N-{2-[3- (3, 6- —&FXABAR/RA) XRA]-1-FHTHL} -

76



N-dmk-[1- (k- 4- @A )koe - 4- AFR]BEBRE, WHSTS5;
N-{2-[3- (%3#[1,3]=BFk-5-FEEE) XAX]-1-F4
LE}-N-&/E-[1- (T -4- BRI RT-4-AFEIEEBH,
MH 551;
CUTN{2[3 (4- ZATEEREREE) KAT-1-FATH) -
N- g2 - [1- (k- 4- BFR)RT-4- EFEIEERE, WHL75
N-{2-[3- (4-&THEEEAFHAEE) FX]-1-FHRIA}-N
-EmA-1- (B -4-BHR)w-4- AFRIEE&EE, MH63;
N-{2-[3- (4- Parmc A ERAERRE) FX]-1-FETE] -
N-fmi-[1- (B -4-BRIRR-4- AFR]IERE, WH585;
N-{2-[3- (FRERmBEAEL) XA -1-FELE}-N-THE-
[1- (Ook-4-FX) pw-4- AFR I ERE, WH 499
N-{2-[3- (4- PHEEEZREA) XX]-1-FRTHE}-N-
-1~ (Bok-4-gH)mw-4-EXFR]EERE, MH 507;
N-{2-[3- (4- PRAFXAFARKL) XA]-1-FRTHE}-N
~CHE-1- (B -4- BRI -4-AFRIRERSE, WHE23;
N-{2-[3- (= -2-ZHXEH) XA]-1-FEZE}-N-T
HE-[1- (Bogk-4-FA) o -4- AP R EERE, WH 483
(B)-N-{2-[8- (4- PmBARREERRL) XL]-1-FRZ
FEY}-N-@E~ (1- Paselbw -4- A2 FH) dEd, MH550;
N-{2-[3- (g ~-3-BEARA) XE]-1-FEIE}-N-A
E-[1- (Bgk-4-&2) gw-4- AV EIKR-AS, WH 508;
N-{2-[3- (4-ZZFREFEZAK/E) FHX]-1-FRTHE}
-N-@®A-[1- (Gk~-4-BE) o - 4- KT R EERE, MH
591;
N-{2-[3- (4- ZEEEBEEE) F£E]-1-FRTZE}-N-
mE-[1- (Bek-4-E) e -4-AFERIKERSE, WH 535
N-{2-[3- (REXZAEEE) FR]-1-FHRZE}-N-FE-
[1- (k- 4-8K) vkw -4- APR] IR, MH 583;
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(B)-N-{2-[3- (4-RTEEAZFRERL) FE]-1-FHETRE]}
-N-;|A - (1- Pasigwm -4- X7 dRE, WH 528
()-N-{2-[3- (4-=ZRFEEEBEEEL) XE]-1- ¥4
EY-N-A"A- (1- Paisbivker - 4- K PR) BeBmk, WH540;
N-{2-[3- (4- RAFAZERE) A K] -1-FHRTHE}-N-
A -1~ (Bk-4-BE) v -4- A PRIEXRE, WH 532;
N-{2-[3- (4~ RAEABREEL) £A])-1- FAZR)-N-
AE-[1- (Bok-4-BE) - 4-AFE]IEESER, WH 549;
N-{2-[3- (4- THRFEAZRERR) FX]-1-FETE}-N-
AA-[1- (Bk-4-8F)kmw-4-AFRIERE, MWH 563;
(B)-N-{2-[3- (4- RAFXEBEEARE) FE]-1-FETHE)
-N-&®EA- (1- Pogeidogew -4-2FR) &L, MH 497;
N-{2-[3- (4-®RTEEAZEARKE) FE]-1-FRTHE}-N
- TE-[1- (Bgk-4-FR)kw-4-APRIEIRE, MH57T;
N-{2-[3- (4- PEEZFREEARE) FE]-1-FHEZHE}-N
~TH-[1- (Bdk-4-FR)kw-4- AP EIRERE, WHS5L
N-{2-[3- (rThELRKE) FA]-1-FHRTHE}-N-TH-
[1- (Bak-4-8{) et -4- AFAImE&dE, MH 527
N-{2-[3- (= ~2-&EAKHX) FA]-1-FEZHKA}-N-T
A-[l- (Bek-4-FBE) g - 4- AP RImisdt, WH 511
N-{2-[3- (FEF[L,3]m R EHxAHES-HEERKEL) FX]-1
S WECEI-N-TE-[1- (Bok-4-FK) ww-4- R FEIE
EmE, MH 565
N-{2-[3- (4- PREEAXEZRAEE) FE]-1-FHRLA}-N
~RE - (B -4- R ) mw - 4- AV R IRERE, MH565
N-{2-[3- (g~ 4-FHAEHK) ¥E]-1-FHETE}-N-&
A1 (R -4-FR) mw -4- AP R BE_&444, MWH 508;
N-{2-[3~ (FEH(L3IM-—REHFAH-6-HELL) 25K] -
1-FRZE-N-HAE-[1- (Bak-4-FE)%RT-4- EFHE]
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ek E, MH 549

CN-{2-[3- (4- ZRFAEEZFAKA) XE]-1-FELE} -
N-FmE-[1- (FRAEABR) w - 4- A FR]EE8BE, WH
547;

N-{2-[3- (4~ FREAZAFAZREERE) XE]-1-FRATH)
CN- B [1- (Bok-4-BA) vhor - 4- AP EIK, WH 537;

N-{2-[3- (4- BEEEXAZFRER) EX]-1-FHRTE) -
N- @Rk - [1- (Bok-4-B4) dhor - 4- A PRI, WH 565

N-{2-[3- (2, 3- £#[L3]M-RLHREH-5-BERR)
¥RRE]-1-9FRZE)-N- (1-2£F/E) -[1- (Begk-4-FHE)
vt - 4- APRIEERE, MH 579;

N-{2-[3- (6-&4&K-1, 4, 5 6-wWaZE-3-HFHLKHL)
FEI-1-FRZA-N-®E-[1- (ZZREEE) R -4- XK
WA IE#ERE, MH 513;

N-{2-[3- (4- REEBZERRA) - 4-FARAXE]-1- T4
AY-N-FE-[1- (Gok-4-FA) kg - 4- A FERIEEE,
m.p. 96-102T, M'H 555;

(B-N-{2-[3- (4- REEABAEE) - 4-FREXE]-1-
PHRCHA)-N-FE-[1- (G -4-FHE) % -4-AFEH
B3, m.p. 86-92TC, M'H 555

N-{2-[3- (4- Pt RFRABALKE) XE]-1-FRLHE} -
N- i -[1- (Fk-4-gR) e -4-EAFRIEiEgHE, W
585;

N—-{2-[3- (2, 3- EH[,3]m—RAELHFxRHE -5 -HEELRHE)
EE]-1-FHRTHE)-N- (2, 2, 2-=8RTHK) - [1- (=¥F&E
EE) kwm-4- AP RImfRsmE, MH 535 #F

N-{2-[3- (2, 3-¥(F[L,3]M_ALHEARHE-5-EXLKL)
FEI-1-FECE)-N-FBE-[1- (FREEZERL) %k -4- 4%
WR]mHEeE, MH 495,

70



L] 11

W RAEMAEHEX Ik oD

%2, (a)

11A. N-{2-[4~ (Bak-4-FREHX) FET-1-FRZLHE}-N-
mAk - (1- Paistlogee -4- RPR) &

K N-[2- (4-8HFEEXR) - 1-FHACHEI-N-"/E- (1-¥F
BRBEAR - 4- K FHA) B (60 mg) A TLRLE (I nl) Riaf i
4 Uol)R. BREBHELBFAHIHZE 0T, mADrk- 4- EELK (0.03
ml). BH 30 54645 5. ANERAZRBRETIE, SEFRFERMN,
FE N-{2-[4- (Bgk-4-BREE) FE]I-1-FRZEI-N-&
- (1- FrrBe vk - 4- A FH) BEEK (90 ng), MH 481,

%2 (b)
11B. N-[2- (3-FoRABREEE) - 1- FRLET-N-ZH- (1
-FERARw -4-AFR) kil

B N-[2- (3-&AXE) - 1-FACHK]-N-TH- ("
- 4- A¥E) B (0.2g, 0.567 mmol) ¥ —H ¥ (12 nl) EE A A
F R BT B (0. 765 mmol). 22CHFR B RAW 16 D E. RAERX
mA. AEBREBA AR TS BT, F N[2- (3-F/EEE
FE) -1-FRCEI-N-THE- (1-FHSEART-4-KFH)
B H# # (0. 205g, 76%), M'H 439.

B2 (c)
11C. N-[2- (3-BHAFHmEARXKE) - 1-FHELHAE]-N-F#& -
(1-Pamtner -4-XFHE) &

FF B4 Ong) £K (0.5 ml) PeyEEm®] N-[2- (3-&KEX
A) -1-FREZE]I-N-mL- (1- F8ERT-4- A7) K&
40 m) EX Q@ ) ZB (1 nl) FHERA. TREFMIHAY T2
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B, KRB 10% SAMAABAE pH 9. FEERA S PEER

R AR RBRA TR, S8, ASELERE N-[2- (3-&£
TEERARE) - 1- FAZRA]-N-FEL- (1- FaEhprr - 4-
EFR) K (35 ng), MH 411. 9.

11D. Rk, BB L& L340 1B ke 5, BECERSEN- 2
- (8- &AEE) - 1-FRZA]-N-ZHh- (R -4-£2FR)
BeAZRLECRHFABRERRFRAERT AR, HETIHX Ik ki
N-{2-[3- (3-FAKA) XX -1-FPRZE-N-&mEL-[1
- (Eek - 4- B ke -4- RV R ImE&E, MWH 559;
N-{2-[3- (3-FFEBE) XA -1-FRLE)-N-FL- (1
- WERBRA R - 4~ KPR mEm%, MH 487,

EHH 12
IR NATREFEX 111

BRLE&G LAY 10A R 5k, ABREER 2- = VEL .,
A5 X L AR 8% XH5FFAX 11 449

N-[2- (3- PHBERAXA) - 1-FRZEA]-N-FA-[1-
(o —4-FA) g - 4- AP A m#amd, MH 481

N-[2- (3- ParBbRARXER) - 1-FPRZA]-N-FBE- (1-
THBARR - 4- RPR) Bdm e, WH 445

N-{2-(3- (4- PHAEAHBEL) £A]-1-FHTA)-N-
AE- (1-Fasiomow -4- AV L) BE8 3, wH 522

N-[2- (4- PHBEAXL) - 1- PHRZE]-N-FEA-[1-
(Golk -4~ B ) Rog - 4- APRBEE S, WH 481

N-{2-[4- (PHBRA) £A]-1-FHLZE)-N-FE- (1
T WEARBLARIE - 4- A VR BRsd, WH 46; &

N-{2-[3- (FEmsbEa ) AT -1-FHAZR)-N-FE- 1
" (HR-4-BRE) R -4-AVRIEEES, WH 543




L4 13
A O R HE X InttsH

N-{(2-[3- (4-—PEABHERE) 4] - 1—@%&%} =
-FE- (1-FHsEigw -4- AP & -

B N-[2- (4-EXA%XE) -1-FHRCE]I-N-&FE- (1-7F
Bmikkee - 4- X FE) K (G0 ng) BT =R F 5 (2 nl) Foit2 (0. 01
nl) A. BAHAERSGTAY, PAZFRIESHHLA0.015 nl). Hi
St SCHEEFEXRY 12 I, RERARPERAARER. TR (A8
W) AWE, SEFALEREEN, F3 N-{2-[3- (4—,_‘?@%;%
BARE) RE]I-1-FACHER-N-FE- (1- FHseikee -
~ AR BHKY (19 ng), MH 475.

LF] 14
e FAE P B4 & In 4

N-[2- (4-ZFRIEFE) -1-FRCEI-N-FE-T1- (G
dh-4-FKHE) kewr -4- AP R - Hed

100C A N-[2- (4- BEAFER) ~1-FHEZE]I-N-FE-
[1- (hebk - 4-3%HL) vkeg - 4- ¥ 15 (0. 256 mmol) EF & (1.0
ml)#= 37% FE (1.0 ml) P&5%E% 6 S H. A N LAALAHEZ BT R

RBAYE pH E 10, ZHm A LB LE (25 nl) IR, HFIEALKE

BT, FlERS. AEBABXATETYSE S, £33 N2
~ (4-ZWRAFEE) - 1-FHRCE]-N-&"FE-[1- (Fgk-4-
B ko -4- AV A8 5 % (0.09g, 7T%), MH 431.

LA 15
TaASN IREGHGREEEHEHN.
ikl

HERGTIALY, FEHRENRA M.
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an FRTHAE,

mg
AZBAY 400
EPT I 50
- XBEVTES%R TR ST s
SLE 120
o f 4L -
% %l
AN RETHAY, FARHBZUREEA.
A GEREETHS
£, mg
b iR A 200
L, RETR 148
o8- & = 9
BHFN

R TH Ay, HBRoREGHEFR.

A7 A%
AEAAH 0 &
ki 0.5 g
F AL 2.0 g
w2 8 K B B 0.15 g
s EEE T R A6 0.05 g
R AE 25.0 g
i BLEE (T0%355%) 12.85 g
VF i K (Vanderbilt Co.) 1.0 g

AR 0. 035 ml

83




& & 5 0.5 mg
HhK F2 % 100 ml
EHH
BAT 5 85T AR RS -
BB e AE
AE B 0.2 g
LEBMEFE, 0.4 M 2.0 ml
HC1 (IN) 2 NaOH (1IN) mEZEH pH
K (LW A48 K) Mm% 20 ml
B ARR

A AT 554 & 53 R H M-
A HE, 8
A E R EH 10

3 # 60

k3% 60

7 ik

% 10

xfF IR 8BS 0.15
AR TR 0. 05
BHA (TELEAZER) 0.01

K A E 100

Be Ltz ey, FERFTREZE 60- 70T.
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BB AT AL E60CKARLL EHEAS, BEMEZE 100g.



el
BAS KK BHESWF Witepsol® H-15 (UefH DI B =H ik
B% . Riches—Nelson, Inc., New York), #HFEA THEAEKR., &F 2 5¢g

A
Z,Kiﬁ}if&'@‘%——_—_m___mw-ww 500 mng )
Witepsol® H-15 TEE
£ #l

F&H A4 0.025-0. SRERALSIAKEFRMEAITERN. L
Ak AEBRAY, pRELAEE, BTFEASREHR, THE
F. TRARAZBRLAY 4. FHEATEERNEHEERLY, &KX
BHEB 22 50-100 BAHMMN., —BLHETEAF 4~ 12T F
2- 4 K.

Zab] 16
AR SR

BERAKERY Hegde ,S.S. ¥FAMFTH[XRHFEF L Br. J.
Pharmacol.) 1997, 120, 1409-1418], # & K & 884t 44 ¢4 4k st 3
) .

ABERZEFUAFZERSTAR () I FTEERITE L4560 %
JER &, RNIZEARSERAPIIN-FEAAEZH 0.4 oM, EHR
84 Ci- mmol™) & 0.25 ml #4k4R Tris—Krebs &4 & Fitir. FHF
HESR IWMHRXSH/Z., REZLARARASFAMNZETR. ©£R 10 %
LR HEELRNESF -BEHRBE, FRABSwRARSR TGS
Kol Rk 5. # A Cheng—Prusoff 7 B¥ pIC,, 1 ( 1C,, & # 3T 348)
RACHA pK, 1A

R P AL AN Z R EE.

EHAH 17

24



USRI ST 2

S H Hegde ,S.S. FA#KEZEFE[F 26 GHEFAEHHBLSFL®
X % (Proceedings of the 26th Annual Meeting of the International
Continence Society) (8 A 27-30 H) 1996, 2 126], kAWM %
AXRRAEW G FERTHRIHEE. '

AL 339 pEr#g b Sprague-Dawley K&, #lAMNEZHIKLTH
H, FREAXERATHZIRE CEPBERANE E5 505
A EAMEIAEREFOBREE AN ERTEF T ER
SR, ARFFHRSEERKSETEBERAEALEEL
FH. A0S HRARGERT ABERLEZENEY. AT LELRN
LB S (0.3 ng/kg, iV)EATMBRNR., E—oE58IHAY, £
NUHBHREHENEZEALLSHE 10 54 AT ZAMERE
(0.1 mg/kg, iv)&uEg oA, BRI ESD O ABATARTAEL
P ELBANERLE 10508 BHREX LML, HEIEERSRE.

AERE I EX—RE b £ EH,

L7p] 18
EREHTHREEREE

BN RABBY Newgreen, D.T. FA&SFE[#ETHZE(J. Urol.)
1996, 155 (§F] 5), 11561, B2 AL A ESHE A H FERTHK
8 bk, :
AREGZREHERY, FRANERNETIRE SERFFEN
FHBREER B ER-E BN ERS %, SRR F LR -
EAE 20 FAfFe 2 40, FRABAMKEHETRREG 10 204, ®HF
AR—BNBREE, EHEANBRENBRE-EFEN 3 S0HUER
AL TREASY. EMRERNLEMES (1.0 ng/kg, iv)HH
FROPE ST B

AEREH AR RGP RIS EHE.
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TELE)-CEER]-FA-vkm-1-A]-3-AK
P} -F sk

jﬁ_%_;%g pKi pKi pKi
T 16 |FEH 17 |FEHEH 18

N-Z E-N-[2-(4-FERAEXE)-1-PA L X]8.69 8. 29 6. 39
- FEARE) RRCATE] B |
N-TAEN[2-(G-ZRFRAER)-1-FAZAI8.94 8.6 7.19
[I-(=FEEEL) R4+ ETFE]-B
N-ZE-N-[2-C-ZRFEFH)-1-FEZH]-9.31 9.13 7.46
[1-(kse-1-8K) AR 4-AFR]-K
N-[2-(2,3-— 8 ¥ 5 [1,4] &% -6-%)-1-F8.78 8. 64 6. 57
KO EI-N-ZE-[1-(Bok4-F L) hw-4-4%
vEI-E
N~[2-G-EF &) 1-F L THE]-N-T HE-[1-(%]9. 09 8. 73 7.08
wol-E ) -kt 4-A A
N-ERE-N-[2-C-2AFEFE)-1-7FXT[8.91 8. 77 6. 80
Al-[1-(Bsk-4-F 1) R R4-XFR]-K
N~-[2-(2,3-= & X Fkwp-6-2%)-1-FHh 25 ]-8.92 8.75 6. 60
N~E&E-1-(GH-4-FH) %R 4-BAFE) K&
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