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Specification
TNF-a Production Inhibitors

Technical Field
" The present invention relates to TNF-a production inhibitors
being useful as therapeutic agents for autoimmune diseases such as

rheumatoid arthritis.

Bac-kground Art

TNF-a (Tumor necrosis factor-a) is recognized as a cytokine
which widely participates in biophylaxis-immune mechanism through
inflammation. It is known that prolonged and excessive production of
TNF-a is a factor which brings about causes of tissue damage and
various diseases. Examples of pathology in which TNF-a participates
are many pathology such as arthrorheumatism, systemic lupus
erythematosus (SLE), cachexia, acuté infectious disease, allergy,
pyrexia, anemia and diabetes (Yamazaki, Clinical Immunology, 27,
1270, 1995). It is also reported that TNF-a play§ an important role in
pathogenesis of rheumatoid arthritis and Crohn’s disease, which are
autoimmune diseases (Andreas Eigler et al., Immunology Today, 18,
487, 1997).

From these reports, compounds which inhibit or suppress
TNF-a production are expected to be effective for treatment of the

above-mentioned diseases, and various studies have been done (the
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above-mentioned literatures: Yamazaki, Clinical’ Immunology, 27,
1270, .1995, Andreas Eigler et al., Immunology Today, 18, 487;-1997):
Recently, it was also reported tilat metalloprotease, which is a
proteolytic enzyme, partic;ipates‘ in secretion of TNF-a and

m_eta]loprotéase inhibitors have important effects on the inhibition of

TNF-a production and the like (Published Japanese Translation of

PCT No. 508115/1997). Japanese Laid-open Patent Publication Nos. 4

44533/2000 and 119249/2000 disclose compounds having inhibitory

effects of TNF-a pioduction.b All of these compounds are urea

derivatives having a sulfur atom in side chains.
It is meaningful to search compounds having inhibitory

activities of TNF-a production and being useful as therapeutic agents

for the autoimmune diseases such as rheumatoid arthritis, allergy

and diabetes.

Disclosure of the Invention )

In a first aspect, the present invention provides the compound 1-[2-(1-
adamantyl)ethyl]-1-pentyl-3-[3-(4-pyridyl)propyl]urea or a salt thereof.

In a second aspect, the present invention iarovides a pharmaceutical
composition comprising 1-[2-(1-adamantyl)ethyl]-1-pentyl-3-[3-(4-pyridyl)propyljurea
or a salt thereof as an active ingredient and a phanmacologically acceptable additive.

In a third aspect, the present invention provides a therapeutic agent for
mhibiting TNF-a production comprising an effective amount of 1-[2-(1-
adamantyl)ethyl]-1-pentyl-3-[3-(4-pyridyl)propylJurea or a salt thereof as an active
ingredient and a pharmacologically acceptable additive.

In a fourth aspect, the present invention provides a therapeutic agent for

autoimmune diseases comprising 1-[2-(1-adamantyl)ethyl]-1-pentyl-3-[3-(4-

" pyridyl)propyl]urea or a salt thereof as an active ingredient and a pharmacologically
357

acceptable additive.
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In a fifth aspect, the present invention provides an antitheumatic comprising an
effective amount of 1-{2-(1-adamantyl)ethyl]-1-pentyl-3-[3-(4-pyridyl)propylJurea or a
salt thereof as an active iﬁgredient and a pharmacologically acceptable additive.

In a sixth aspect, the present invention provides a method of inhibiting TNF-o.
produc;tion comprising administering to a human a composition comprising 1-[2-(1-
adamantyl)ethyl]-1-pentyl-3-[3-(4-pyridyl)propylJurea or a pharmacologically »
acceptable salt thereof in an effective amount and a pharmacologically acceptable
additive.

In a seventh aspect, the present invention provides a method of treating
autoimmune diseases comprising administering to a human a composition comprising
1-[2-(1-adamantyl)ethyl]-1-pentyl-3-[3-(4-pyridyl)propylJurea or a pharmacologically
acceptable salt thereof in an effective amount and a pharmacologically acceptable
additive. .

In an eighth aspect, the present invention provides a method of treating
theumatic diseases comprising administering to a human a composition comprising 1-
[2-(1-adamantyl)ethyl)-1-pentyl-3-[3-(4-pyridyl)propylJurea or a pharmacologically
acceptable salt thereof in an effective amount and a pharmacologically acceptable
additive.

In a ninth aspect, the present invention provides the use of 1-[2-(1-
adamantyl)ethyl]-1-pentyl-3-[3-(4-pyridyl)propyljurea or a pharmacologically
acceptable salt thereof as a pharmaceutical. )

v In a tenth aspect, the present invemioﬁ provides the use of 1-[2-(1-
adamantyl)ethyl]-1-pentyl-3-[3-(4-pyridyl)propyl]urea or a pharmacolégiéa]ly
acceptable salt thereof as a TNF-a production inhibitor.

In an eleventh aspect, the present invention provides the use of 1-[2-(1-
adamantyl)ethyl]-1-pentyl-3-[3-(4-pyridyl)propylJurea or a pharmacologically
acceptable salt thereof as a therapeutic agent for autoimmune diseases.

In a twelfth aspect, the present invention provides the use of 1-[2-(1-
adamantyl)ethyl]-1-pentyl-3-[3-(4-pyridyl)propylJurea or a pharmacologically
acceptable salt thereof as an antirheumatic.

In a thirteenth aspect, the present invention provides the use of 1-[2-(1-
adamantyl)ethyl]-1-pentyl-3-[3-(4-pyridyl)propylJurea or a pharmacologically

acceptable salt thereof for the preparation of a medicament for inhibiting TNF-a.
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production.

In a fourteenth aspect, the present invention provides the use of 1-[2-(1-
adamantyl)ethyl]-1-pentyl-3-[3-(4-pyridyl)propyl]urea or a pharmacologically
acceptable salt thereof for the preparation of a medicament for the treatment of
autoimmune diseases.

- In a fifteenth aspect, the present invention provides the use of 1-[2-(1-
adamantyl)ethyl]-1-pentyl-3-[3-(4-pyridyl)propyljurea or a pharmacologically
acceptable salt thereof for the preparation of a medicament for treating rheumatic

diseases.

The present inventors prepared compounds having various chemical structures
and carried out pharmacological tests. As a result, the present inventors found that
compounds having structure represented by the following general formula [1], which
includes the compound of the present invention, exhibit excellent inhibitory activities of
TNF-o production.

Also disclosed herein are compounds represented by the following general
formula [1] and salts thereof (hereinafter referred to as “the present compound” as far as

there is no proviso),




and pharmaceutical compositions comprising it as an active

ingredient,

RZ

|
3
R1/NTA\B/R [1] ¢
X -‘ - .

wherein “A” is —(NR#)~, —(CR5R$)— or —0—;
“B” is alkylene or alkenylene which can contain —Q—, —S-
, —(NR"—, —CO-, —N=or a group represented by the following

formula in its chain,

—CH—CH—
( (CHz)n)

wherein the alkyléne and alkenylene can be substituted by hydroxy;
alkoxy, cycloalkyl, aryl, siloxy 61‘ a saturated or unsaturated
heterocycle and “B” can form a saturated heterocycle with “A”;

R!, R2, R4, R® and RS®, being the same or different, are
hydrogen, alkyl; alkenyl, alkynyl, cycloalkyl, cycloalkenyl, hydroxy,
acyl or amino, wherein the alkyl, alken-yl, alkynyl, cycloalkyl or
cycloalkenyl can be substituted by halogen, hydroxy, amino,
cycloalkyl, adamantyl, aryl, carboxy, alkoxycarbonyl, aryloxycarbonyl,
aminocarbonyl, cyano or a saturated or unsaturated heterocycle;

R! aﬁd R2, R? and R4, R? and RS, and R? and RS each can form .

a saturated or unsaturated heterocycle;

-10-




R3 is aryl or an unsaturated heterocycle;
R7 is hydrogen or alkyl;

“X”is O or S;

“n” is an integer of 1 to 5; and

Each hydrogen of the above-mentioned amino, hydroxy and
aminocarbonyl can be substituted by alkyl,fcyéloalkyl, adamantyl,
adamantylalkyl, aryl, s/xtylalkyl, acyl, alkoxyalkyl, alkoxycarbonyl,
alkylaminocarbonyl, lcycloalkyloxycarbonyl, arylalkoxycarbonyl,
alkylsulfonyl, arylsulfonyl, hal(;genoalkyloxycarbonyl,
imidazélylcérbonyl, pyridylcarbonyl, a saturated or unsaturated
heterocycle, or alkyl substituted by a saturated or unsaturated
heterocycle. The same definitions are applied hereinafter.

The present compounds represented by the abové general
formula [1] are appropriate to constitute pharmaceutical compositions
and are active ingredients of TNF-a production inhibitors being
useful as tha;rapeutic agents for autoimmune diseases such as
rheumatoid arthritis, allergy and diabetes.

Each group defined in the general formula {1} is described in
detail.

The alkylene is straight-chain or branched alkylene having
one to 12 carbon atoms such as methylene, ethylene, trimethylene,
propylene, tetramethylene, pentamethylene, hexaniethylene,
octamethylene, decamethylene, dodecamethylene, methylmethylene,
ethylethylene, dimethylethylene, propylethylene, isopropylethylene or

methyltrimethylene.

11-




The alkenylene is straight-chain or branched alkenylene
having one or more double bond and two to 12 carbon atoms such as
vinylene, propenylene, butenylene, pentenylene, hexenylene,
octenylene, butanediylidene ci methylpropenylene.

The alkyl is straight-chain or hranched alkyl_ having one to 12
carbon atoms such as methyl, ethyl, propyl, .butyl, pentyl, hexyl,
octyl, decyl, dodecyl, isopropyl, isobutyl, isopentyl, isohexyl, isooctyl,
tbutyl cr 3,3-dimethylbutyl.

The alkoxy is straight-chain or branched alkoxy having one to
12 carbon atoms such as methoxy, ethoxy, propoxy, butoxy, hexyloxy,
octyloxy, decyloxy, dodecyloxy, isopropoxy or #butoxy.

The alkenyl is straight-chain or branched alkenyl having two
to 12 carbon atoms such as vinyl, allyl, 3-butenyl, 5-hexenyl or
isopropenyl. _

The alkynyl is straight-chain or branched alkynyl having two
to 12 carbon atoms such as ethynyl, propynyl or butynyl.

The cycloalkyl is cycloalkyl ha.ving three to 20 carbon atoms
such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, cyclodecyl or cyclododecyl.

The cycloalkenyl is cycloalkenyl having 5 to 20 carbon atoms
such as cyclopentenyl, cyclohexenyl or cycloheptenyl.

The aryl is an aromatic hydrocarbon ring such as phenyl or
. naphtyl, and the ring- can have one or more substituent. Examples of
the substituent are alkyl, cycloalkyl, carbexy, amine, hydroxy,

aminoalkyl, hydroxyalkyl, nitro, cyano, halogen, alkyloxy and the

12-




like.

The‘siloxy is an organic group containing silicon suc1‘1 as
trialkylsilyloxy, dialkyl(aryDsilyloxy, alkyl(diaryDoxy . or
triarylsilyloxy. . .

The halogen is fluorine, chlorine, bromine or iodine.

The heterocycle is, for example, a saturated or unsaturated
five to twenty-meﬁlbered monocyclic or bicyclic heterocycle containing
one to four nitrogen, oxygen and/or sulfur. The heterocycle can have
one.or more substituent. Examples of the substituent are alkyl,
cycloalkyl, carboxy, amino, hydroxy, aminoalkyl, hydroxyalkyl, nitro,
cyano, halogen, alkyloxy, aryl, arylalkyl, a saturated or unsaturated
heterocycle and the like. When the above-mentioned heterocycle has
nitrogen or sulfur in its ring, the atom can be oxidized to be in the
form of N-oxide, S-oxide or tﬁe like. |

Specific examples of the saturated heterocycle are monocyclic
heteljocycles such as pyrrolidine, piperidine, homopiperidine and
piperazine, which have nitrogen in their ring, morpholiné, which has
nitrogen and oxyﬁen in its ring, and thiomorpholine, which has
nitrogén and sulfur in its ring. These can condense‘with a benzene
ring and the like to form bicyclic heterocycles such as
tetrahydroquinoline and tetrahydroisoquinoline.

Specific examples of the unsafurated heterocycle are
monocyclic heterocycles such as pyrrole, pyridine, pyrazole,
imidazole, pyrazine, . pyridazine and pyrimidine, and bicyclic

heterocycles such as indole, quinoline, isequinoline, benzimidazole,

13-
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naphthyridine, pyrrolopyridine and imidazopyridine, which have
nitrogen in their ring, momnocyclic heterocycles such as furan, and
bicyclic heterocycles such as benzofuran, which have oxygen in their
ring, monocyclic heteroecycles such as fhiophene, and bicyclic
heterocycles such as benzothiophene, which have sulfuxj in their ring,
monocyclic heterocycles such as oxazole, isoxazole, thiazole and
isothi;dzole, and bicyclic heterocycles such as benzoxazole,
benzothiazole, thienopyridine, oxazolopyridine, thiazolopyridine and
furopyridine, which haye‘ nitrogen and oxygen or sulfur in their ring,
and the like. Further, the above‘menti.onéd unsaturated heterocycles
can contain saturated bonds partially.

Salts in the present invention refer to any pharmaceutically

" acceptable salts and are exemplified by salts with an inorganic acid

such as hydrochloric acid, nitric acid, sulfuric acid or phosphoric acid,
sa.lté with an o;gani‘c acid such as acetic acid, fuﬁlaric acid, maleic
acid, succinic écid or tartaric acid, salts with an alkali metal or an
alkaline-earth metal such as sodium, potassium or calcium, and the
like. Quaternary ammonium salts of the present compounds are also

included in the salts in the present invention. Further when there are

.geometrical isomers or optical isomers in the present compounds,

* these isomers are also included in the scope of the compounds of general formula [1].

- The present compounds can be in the form of hydrates and solvates.

Examples of compounds of the general formula [1] are the following

compounds (1) to (3).

(1) Compounds or salts thereof wherein each group defined by the

14-




general formula [1] is selected from the following 1) to 4) or the
groups are defined by combinations of two or more of 1) to 4).

1) R a pyridine ring. . .

2) At least one of R1, R?, R4, R5 and R¢: adamantylalkyl, .
adamantyloxyalkyl, adamantylaminoalkyl or
adamantylaminocarbonylalkyl.

3) At least one of R! and R% adamantylalkyl,
adamantyloxyalkyl, adamantylaminoalkyl or
adamantylam-inocarbonylalkyl‘

4) At least one of R! and R2” adamantylalkyl.

(2) Compounds or salts thereof whérein the respective groups defined
by the general formula [1] are the following groups, |

A: ~(NR9 -, —(CR5R$)— or —O—,

B: alkylene or alkenylene which can contain —O~—, —S—, —
(NR)—, —CO—, —N= or a group represented by the following

formula in its chain,

—CH—CH—
(icta.)

wherein the alkylene can be substituted by hydroxy, alkexy, aryl,
siloxy or a saturated or unsaturated heterocycle and “B” can form a
saturated heterocycle with “A”, v

RI: hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,

hydroxy or amino, wherein the alkyl, alkenyl, alkynyl, cycloalkyl or

cycloalkenyl can be substituted by halogen, hydroxy, amino,

-15-




gycloalkyl, aryl, carboxy, alkoxycarbonyl, alkylaminocarbonyl,
adamantyl, aryloxycarbonyl, cyanc or saturated or unsaturated
heterocycle, and eac_h hydrogen of the amino, hydroxy and
aminocarbonyl in R! can be substituted by alkyl, cycloalkyl, aryl,
arylalkyl, - acyl, alkoxycarbonyl, cycloélkyloxycarhonyl,
arylalkoxycarbonyl, halogenoalkyloxycarbonyl, imidazolylcarbonyl, an
unsaturated heterocycle, o;: alkyl ‘substituted by an unsaturated .
heterocycle,

Rz2: adamantylalkyl, adamantyloxyalkyl,
adamantylaminocalkyl or adamantylaminocarbonylalkyl,

_ R3: an unsaturated heterocycle,

R4 hydrogen, alkyl, adamantylalkyl, carboxyalkyl,
alkoxycarbonyl, ' alkoxycarbonylalkyl, amino, alkylamino, acylamino
or alkoxycarbonylamino,

RS and R¢: being the same or different, hydrogen, alkyl, amino
or alkoxycarbonylamino, ‘

R7: hydrogen or alkyl,

X: Oior S,

n: an integer of 1 to 5.

Compounds or salts thereof wherein R2 is adamanfy]alkyl and
R?is a pyridine ring are more preferable among them.

Further, compounds or salts thereof wherein the respective
groups defined by the general formula [1] are the following groups are
particularly preferable.

A —(NR#)—, —(CR5R6)— or —O—,

-16-




B: alkylené or alkenylene which can contain —S— or a group

represented by the following formula in its chain,

—CH—CH—
( (CHz)n)

R!: alkyl or alkenyl, wherein thé alkyl can be substituted by

halogen or amino, and further the amino can be substituted by alkyl,

acyl, arylalkyloxycarbonyl, cycloalkyloxycarbonyl or alkoxycarbonyl,

R2: adamantylalkyl,
R3: a pyridine ring,
R4 hydrogen, .

R5 and R$: hydrogen,
X:0,

n: an integer of 1 to 5.

(3) Compounds or salts thereof wherein the respective groups defined

by the general formula [1] are the following groups,

A: —(NR#9—, —{(CR°R®)— or —0—,

B: alkylene or alkenylene which can contain —O— , =8—, —
(NR")—, —N= or a group represented by the following formula in its
—CH—CH—

( (CHz)n)

wherein the alkylene can be substituted by hydroxy, alkoxy, aryl or a

saturated or unsaturated heterocycle and “B” can form a saturated

10

17-




heterocycle with “A”,

R!: hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
hydroxy or amino, wherein the alkyl, alkenyl, alkynyl, cycloalkyl or
cycloalkenyl can be substituted by halbgen, hydroxy, amino,
cycloalkyl, aryl, carboxy, alkoxycarbonyl,. a;‘yloxycarbonyl,
aminocarbonyl, cyane or a saturated or unsaturated heterocycle, and
each hydrogen of the amino, hydroxy and aminocarbonyl of R! can be
substituted by alkyl, cycloalkyl, aryl, arylalkyl, acyl, alkoxycarbonyl,
cycldalkyloxycarbonyl, arylalkoxycarbonyl, an unsaturated
heterocycle, or alkyl substituted by an unsaturated heterocycle,

R2% alkyl, alkenyl, cycloalkyl, cycloalkylalkyl or arylalkyl,

R3: a pyridine ring,

R4 hydrogen, alkyl, adamantylalkyl, carboxyalkyl,
alkoxycérbonylalkyl, amino, alkylaming, acylamino or
alkoxycarbonylamino,

R3 and Rf: being the same or different, hydrogen or alkyl,

R7: hydrogen ox alkyl,

X:OorS,

n’ an integer of 1 to 5.

Compounds or salts thereof wherein the respective groups
defined by the general formula [1] are the following groups are more
preferable among them.

A: -(NR4)- or ~(CR3RS)-,

B: alkylene or alkenylene,

RI: alkyl or alkenyl, wherein the alkyl can be substituted by

18-




halogen, amino, cycloalkyl, aryl, imidazolyl or a pyridine ring, and
further the amino can be substituted by alkyl, acyl, alkoxycarbonyl,
cycloalkyloxycarbonyl or arylalkoxycarbonyl,

R2: alkyl, alkenyl or arylalkyl,

R3: a pyridine ring',

R4 hydrogen,

R5 and R®: hydrogen,

X: 0.

Further, compounds or .salts thereof wherein R! is alkyl
having three or more carbon atoms and R? is alkyl or arylalkyl are
particularly preferable among them.

Compounds or salts thereof wherein the respective groups
defined by the general formula [1] are the following groups are more
preferable.

A -«(NR9)- or —(CR5RS)-,

B: alkylene or alkenylene‘,

R alkyl, alkenyl or cycloalkyl, wherein the-alkyl can be
substituted by halogen, hydrexy, amino, cycloalkyl, aryl, carboxy,
alkoxycarbonyl, aryloxycarbonyl, aminocarbenyl, a pyridine ring or a
thiophene ring, and further each hydrogen of the amino, hydroxy and
aminocarbonyl in R? can be substitutéd by alkyl, aryl, arylalkyl, acyl,
alkoxycarbonyl, cycloalkyloxycarbonyl or arylalkoxycarbonyl,

R2: cycloalkyl or cycloalkylalkyl, ‘

R?: a pyridine ring,

R4 hydrogen,

19-
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R5 and R®: hydrogen,
X:0.

The présent invention provides the following compound and salts thereof.

'
\
i 4

1-[2-(1-Adamantyl)ethyl]-1-pentyl-3-[3-(4-pyridyl)propyllurea

: "
H N

|
/\/\/NYN X
¢}

Other compounds falling within the scope of compounds represented by the

general formula [1] include:

. 1-[2‘(1-Adamantyl)_ethyl]'S'[3'(4-pyridy1)propy1]‘ 1-(3,3,3-

. tri.f.lﬁoropropyl)urea b

*1-[2-(1-Adamantylethyl]-1 -(2-butenyl)-3-[3-(4-pyridylpropyllurea

-20-
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H N
W\/NTN X J
[+]

*1-[2-(1-AdamantyDethyl]-1-{2-[~F*(#butoxycarbonyl)- &

"methylamino]ethyl]l-3-[3-(4-pyridyDpropyllurea

H
\N/,\,NYN x

0% O

+1-[3-(1-Adamantyl)propyll- 1-propyl-3-[3-(4-pyridylpropyllurea

«{2-1-[2-(1-AdamantyDethyl]-1-pentyl-3-[3-(4-pyridyl)-2-

propenyllurea

4
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+(-)-1-[2-(1-Adamantyl)ethyl]-3-[2-methyl-3-(4-pyridylpropyl]-1-

pentylurea

;H ZN
AN N LN

b
0

*1-[2-(1-Adamantylethyl]-3:[1-methyl-3-(4-pyridyDpropyl]-1-

pentylurea

*(+)-1-[2-(1-Adamantyl)ethyl]- 1-[2-[ A(+-butoxycarbonyl) - V-

methylaminolethyl]-3-[2-methyl-3-(4-pyridyDpropyllurea

22




*3-(4-Pyridylmethylthio)propionic acid N[2-(1-adamantyl)ethyl]- M-

pentylamide

L
N | S
| 1 5

+2-[2-(4-Pyridylethylthiolacetic acid N-[2-(1-adamantyl)ethyl]- M

pentylamide

-23-




o

+6-(4-Pyridyl)caproic acid N-[2-(1-adamantylethyl]- M-pentylamide

F

AN =
o | 2N

*cis-1-[2-(1-Adamantyl)ethyl]- 1-pentyl-3-[2-(4-

pyridyDcyclopropylmethyl]urea

+1-[2-(1-Adamantyl)ethyl]l-3-[2-methyl-3-(4-pyridyl)propyll-1-

pentylurea

24-




+1-[2-(1-AdamantyDethyl]-1-[2-[ V*(+-butoxycarbonyl) N

methylaminoethyll-3-[2-methyl-3-(4-pyridyDpropyllurea

H
\N/\/N N
J;‘L ¥
«(B)-1-{2-(1-Adamantylethyl]-1-pentyl-3-[3-(4-pyridyl)-2-

propenyllurea

0

+(+)-1-[2-(1-Adamantyl)ethyl]-3-[2-methyl-3-(4-pyridyDpropyl]-1-

pentylurea
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+1,1-Dibutyl-3-[3-(4-pyridyDpropyllurea

Q

+3-[2-Methyl-3-(4-pyridyDpropyll-1-pentyl-1-phenethylurea

*5-(4-PyridyDvaleric acid M-pentyl- N-phenethylamide

PVl X
0

+1-(2-Cyclohexylethyl)-3-[2-methyl-3-(4-pyridyDpropyl]- 1-pentylurea

-26-
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(o]

The present compounds can be prepared, for example,
according to the following reaction routes 1 to 3. The present
compounds can be prepared by not only these reaction routes but also

various reaction routes. Detailed synthetic methods will be described

in the later Examples.

2
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Reaction route 1

Oy _PR?
N
w \ N A N
2 R .
g N2 ] . '/r'm E \’)!/

®) R ©)

The secondary amine (D) can be obtained by reducing the
amide (A) or by reacting the primary amine (B) with the compound
(C) having a leaving group. (The secondary amine can.be also
synthesized using compounds with R! and R? reversediin the above
chemical reaction formula.) The secondary amine (G) can be obtained
by reacting the compound (E) having a leaving group with the
primary amine (F) similarly. The present compound [2] is obtained by
reacting the primary amine (B) or the secondary amine (D) with the
primary amine (F) or tﬁe secondary amine (G) in the presence of the

condensing agent (H) (for example, 1,1-carbonyldiimidazole).

21
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Reaction route 2

2 R® RS l|7(2 R® RS’
HO. R : :
Fh/NH + B/ —_— R1/Nj|)<B/R3
X X ' '
()]
® (3]

The present compound [3] is obtained by reacting the primary
amine (B) or the secondary amine (D) synthesized by the reaction
route 1 with the carboxylic acid {I) in the presence of a condensing
agent (for example, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride).

Reaction route 3

o] o]
0. (e] :
N/ \Ir \N
X
(o] o ) rliz
K) N

R? oL P
| HO 3 R|/ \B,
NH 4 NgR .
1/ B
R . 0

® ® . (4]

The present compound [4] is obtained by reacting the primary
amine (B) or the secondary amine (D) synthesized by the reaction
route 1 with the alcohol (J) in the presence of a condensing agent (for

example, N, N*-disuccinimidyl carbonate).

22
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In the above-mentioned syhthetic methods, when the reactant
has a thiol, hydroxy or amino group in its molecule, these groups can
be protected with suitable protecting groups, if necessary, and these
protecting groups can also bé removed by the conventional m.ethod
after reaction. When the reactant has a carboxyl vgroup in its
molecule, the carboxyl group can be esterified, if necessary, and the
ester can also be converted into a carboxylic acid by hydrolysis or
other general methods. ‘

The compounds obtained by the above-mentioned synthetic
methods can be converted into the above';uentioned salts by the
conventional method.

The inhibitory effects of TNF-a production were examined in
order to study utility of the present compounds obtained by the above-
mentioned synthetic methods. Details will be described in the section
of “Pharmécological test” below. Studying in vivo inhibitory effects on
release of TNF-a caused by stimulation of lipopolysaccharide (LPS),
the present compounds exhibited the excellent inhibitory effects of
TNF-a production,

TNF-a production is known to be closely related to .
pathogenesis of autoimmune d.{seases such as rheumateid arthritis,
Crohn’s disease and systemic lupus erythematosus, cachexia, acute
infectious disease, allergy, pyrexia, anemia, diabetes and the like.
Compounds which inhibit production of TNF-a like the present

compounds are expected to be useful for treatment of these various-

diseases.
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Also diéclosed herein is a method of inhibiting TNF-a
produci.:ion, a method of treating the autoimmune diseases and a
method of treating rheumatic diseases comprising administering to a
patient a composition comprising an effective amount of the present
compound or a pharmacologically acceptable salts thereof and a
pharmacologically acceptable additive.

The preseﬁt compound can be administered orally or
parenterally. Examples of dosage forms .are tablets,. capsules,
granules, powder~s, injections and the like. The present compound can
be formulated into preparations by the conventional methods. For
example‘, orai preparations such as tablets, capsules, granules and
powders can be produced by adding optionally a diluent such as
lactose, crystalline cellulose, starch or vegetable oil; a lub.n'cant such
as magnesium _ stearate 'or tale;, a binder such as

hydroxypropylcéllulose or polyvinyl pyrrolidone; a disintegrator such

as calcium carboxymethylcellulose or low-substituted hydroxypropyl-

methylcellulose; a coating agent such  as
hydroxypropylmethylcellulbse, macrogol or silicone resin; or a film
forming agent such as gelatin film. v

The dosage of the present compound can be selected suitably
according to the symptom, age, dosage form and the like. In case of
the oral preparation, the present compound can be admiﬁistered once
to several times per day with a daily dose of 0.1 to 5000 mg,
preferably 1 to 1000 mg.

Examples of preparations of intermediates, examples of

%
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preparations and formulations of the present compounds and results
of pharmacological test are shown below. These examples do not limit
the scope of the invention, but are intended to make the invention

more clearly understandable.

Best Mode for Carrying out the Invention
[A] Preparation of Intermediates
Preparation Example 1
+2-(1-Adamantyl)- V-pentylethylamine hydrochloride (Intermediate
No. 1-1)

Pentylamine (2.69 ml, 23.2 mmol), potassium carbonate (2.14
g, 15.5 mmol) and sodium iodide (2.30 g, 15.3 mmol) were added to a
solution of 2-(1-adamantyllethyl methanesulfonate (2.07 g, 8.01
mmol) in ethanol (45.8 ml), and the mixture was refluxed for 17
hours. The reaction mixture was concentrated under reduced
pressure, and the concentrate was diluted with chloroform (100 ml).
This was washed with a 1 N aqueous sodium hydroxide solution (100
ml) and a saturated aqueous sodium chloride solution (100 ml)
successively, and the organic layer was dried over magnesium sulfate.
The solvent was evaporated under reduced pressure, and the residue
was purified by silica gel column chromatography. A 4 N solution of .
hydrogen chloride in ethyl acetate (3.1 ml) was added to a solution of
the resulting free form (1.52 g, 6.10 mmol) of the titled compound in
ethyl acetate (0.50 ml). The precipitated solid was washed with ethyl

acetate and filtered off to give 1.33 g (60%) of the titled compound.

25
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IR(KBr): 2924, 2850, 2519, 1456 cm'!
mp: 263.0-264.5C

The fo]lbwing compounds were obtained by a method similar
to Preparation Example 1. The titled compounds were not sometimes
isolated in the form of hydrochlorides.

* N*[2-(1-Adamantyl)ethyl]- M (benzyloxycarbonyl)- V-
methylethylenediamine (Intermediate No. 1-2)

IR(neat): 2901, 2844, 1704 cm*!
+2-(1-Adamantyl)- N-(cyclopentylmethyl)ethylamine hydrochloride
(Intermediate No. 1-3)

IR(KBr): 2907, 2847, 1452 cm'!

mp: 300.0-310.0°C
* N*[2-(1-AdamantyDethyl]- M (#butoxycarbonyl)- M
methylethylenediamine (Intermediate No. 1-4)

IR(neat): 3307, 2902, 2846, 1698 cm'!
+2,2’-Di(1-adamantyl)diethylamine hydrochloride (Intermediate No.
1-5)

IR(KBr): 2900, 2845, 2735, 2453 cm.'!

mp: 325°C
+2-(1-Adamantyl)- Mpropylethylamine (Intermediate No. 1-6)

IR(neat): 3276, 2903, 2846, 1450 cm'!
'N’-[2~(1-Adamantyl)ethy1]-N,Ndimethlylgtﬁylenediamine
dihydrochloride (Intermediate Neo. 1-7)

IR(KBr): 3424, 2901, 2846, 2445 cm!
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mp:254.5-259.0°C
+2-(1-Adamantyl)- N-cyclopentylethylamine hydrochloride
(Intermediate No. 1-8) » .
IR(KBr): 2510, 2846, 2771, 2450 cm!
mp: 300-312°C
*2-(1-Adamantyl)- M-cyclopropylethylamine {Intermediate No. 1-9)
. IR(neat): 3272, 2901, 2845 cm'!
«2-(1-Adamantyl)- N(2-methoxyethyl)ethylamine hydrochloride .
(Intermediate No. 1‘-10) ‘
IR{KBr): 2909, 2846, 2792, 1451 cm'!
mp: 278.5-281.5C
+(1-Adamantyl)- N-(2-propynylethylamine (Intermediate No. 1-11)
" IR(neat): 2900, 2845, 1450 cm'!
* N-Pentyl-2-(2-pyridyDethylamine (Intermediate No. 1-12)
IR(neat): 3305, 2927, 2857, 159i cm'!
*2-(1-Adamantyl)- Mbenzylethylamine hydrochloride (Intermediate ‘
No. 1-13) _
IR(KBr): 2900, 2846, 2750, 2528, 2468, 2372, 1585 cm'!
mp: 264.0-265.0°C »
*2-(1-Adamantyl)- ¥furfurylethylamine hydrochloride {Intermediate
No. 1-14) '
| IR(KBr): 3456, 2903, 2846, 2741, 2426 cm'!
mp: 225.0-233.0°C
*2-(1-Adamantyl)- V-butylethylamine (Intermediate No. 1-15)

IR(neat): 2903, 1683, 1450 cm™
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+2-Cyclohexyl-N-(2-thieny)methylethylamine hydrochloride
(Intermediate No. 1-16)
* N-Pentylphenethylamine hydrochloride (Intermediate No. 1-17)

IR(KBr): 3028, 2957, 2786, 1456 cm'!

mp: 260.0-285.0C
*2-Cyclohexyl- N-butylethylamine hydrochloride (Intermediate No. 1-
18)

IR(KBr): 2921, 2853, 2794, 2739, 2442, 1590, 1484, 1451 cm'!

mp: 250°C or higher
*2-Cyclohexyl- M-pentylethylamine hydrochloride (Interﬁmediate No. 1-
19}

IR(KBr): 2924, 2793, 1451 cm'!

mp: 250°C or higher
* M-(£Butoxycarbonyl)- N*(2-cyclohexylethyl)- V-
methylethylenediamine (Intermediate No. 1-20)

IR{reat): 3350, 2923, 2850, 1697, 1481, 1449 cm'!

* N*(2-Cyclohexylethyl)- N, N-dimethylethylenediamine {Intermediate
No. 1-21)

IR{neat): 3310, 2921, 2850, 2815, 1448 cm'!
'N[2-(1-Adamantyl)ethyl]'3'(4'.pyridy1)prupylamine (Intermediate
No. 1-22) '

IR(neat): 3291, 2902, 2845, 1602, 1450 cm'! -
+2-(1-Adamantyl)- Nisopropylethylamine hydrochloride (Intermediate
No. 1-23) '

IR(KBr): 2909, 2846, 2754, 2464, 1588, 1476, 1451 cm'!
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mp- 266.0"269A_5°C
« N-(2-PiperidinoethyDpentylamine (Intérmediéte No. 1-24)

IR(neat): 2932, 2854, 1466 cm'!
+2-(1-Adamantyl)- N-[(2-methylthiazol-4-yl)methyllethylamine
(Intermediate No. 1-25)

IR(neat): 2901, 2844, 1449 cm'!
-N-[2-(1-Adamantyi)ethyl]cinnamylamine (Intermediate No. 1-26)

IR(neat): 2901, 2845, 1449 cm'! i
* N[2-(1-Adamantyl)ethyl]l-2-methyl-2-propenylamine (Intermediate
No. 1-27)

IR(neat): 2902, 2845, 1450 em'!

* N-[2-(1-Adamantyl)ethyl]-3-methyl-2-butenylamine (Intermediate
No.1-28)

IR(neat): 2903, 2846, 1450 cm'!
'N-[2-(1-Adgmantyl)ethyl]decylamine hydrochloride (Interﬁediate
No. 1-29)

IR(KBr): 2926, 2849, 2778, 2469 cm'!

mp: 204.0-208.5C ‘
'N'[2'(i-AdamantyI)ethyHhexylamine hydrochloride (Intermediate
-No. 1-30)

. IR(KB1): 2909, 2848, 2766, 2446 cm!

mp: 230.0-243.0°C

+2-(1-AdamantyD)- V-(benzyloxy)ethylamine (Intermediate No. 1-31)

IR(neat): 2901, 2846, 1452 cm'!

*2-(1-Adamantyl)- M-[(2-thienyl)methyllethylamine hydrochloride
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(Intermediate No. 1-32)
IR(KBr): 2908, 2846, 2757, 2426 cm'!
mp: 257.0-260.0°C
* N[2-(1-Adamantyl)ethyl]-2-butenylamine (Intermediate No. 1-33)
IR(neat): 2901, 1450 cm'!
* M-[2-(1-Adamantylethyllallylamine (Intermediate No. 1-34)
IR(neat): 2902, 1450 cm'!
* N-[2-(1-AdamantyDethyl]cyclopropylmethylamine (Intermediate No.
1-35) _
IR(neat): 2901, 1450 cm'!
* N-[2-(1-Adamantyl)ethyl]-3,3,3-trifluoropropylamine hydrochloride
(Intermediate No. 1-36)
IR(KBr): 2910, 2849, 2767, 2598, \2457 em'l
mp: 300.0-310.0°C
+1-[2-(1-Adamantyl)ethyl] '2-(rbutoxycérbonyl)hydrazine
{(Intermediate No. 1-37) »
IR(KBr): 3288, 2899, 1705 cm'!
mp: 73.5-81.0C
'N(t-Butoxycarbonyl)-N-methyi-N’-phenethy]ethyleneaiamine
(Intermediate No. 1-38)
IR(neat): 3326, 3025, 2975, 2930, 1694, 1454 cm“l
- * N-(+Butoxyearbonyl}- N-methyl- N*pentylethylnediamine
(Intermediate No. 1-39)
IR(neat): 2958, 2929, 1694, 1457 cin'!

 N-(Benzyloxycarbonyl)- N-methyl- N*phenethylethylenediamine
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(Intermediate No. 1-40)

IR(neat): 3309, 3027, 2936, 2824, 1698, 1454 cm'!

* N-(Benzyloxycarbonyl)- N-methyl- N-pentylethylenediamine
(Intermediate No, 1-41)

IR(neat): 2928, 2858, 1703, 1455 cm'!
'2'Cyclohexyl'N'62-methoxyethyl)ethylamine hydrochloride
(Intermediate No. 1-42)

IR(KBr): 2923, 2855, 2784, 2478, 2444 cm! ' .
mp: 205.0-208.0°C
» N'Ethyl-3,4,5-trimethoxyphenethylamine (Intermediate No. 1-43)
. IR(neat): 3300, 2936, 2828, 1588, 1508, 1457, 14i9, 1331,
1236, 1126, 1008 cm'!
*5-[2-(Isopentylamino)ethyllimidazole dihydrochloride (Intermediate
No. 1-44)

IR(KBr): 2806, 2467, 1619, 1604, 1446, 1347, 1089, 914, 827, _
735, 627, 622 cm'! '

mp: 235.2-238.0°C
* N-Cyclohexyl-3,4-dimethoxyphenethylamine (Intermediate No. 1-45)

IR(neat): 2928, 2852, 1551, 1515, 1463, 1449, 1416, 1261,
1236, 1155, 1139, 1029, 802, 761 cm™!

bp:170°C/210 Pa
'N-Cyclopropy1'3,4,5-trimethoxyphéne’thylamine (Intermediate No. 1-
46) '

IR(neat): 3304, 2932, 2832, 1588, 1505, 1459, 1418, 1332,

1236, 1126, 1009 cm'!
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* N*[2-(1-AdamantyDethyl]- V(¢ butoxycarbonyl)- M methyl-1,3-
propanediamine (Intermediate No. 1-47)

IR(neat): 3308, 2902, 2845, 1698, 1480 cm'! .
'N-Cyclohexyl(phenyl)mgthyl'3'(4-m‘ethoxyphenprropylamine
hydrochloride (Intermediate No. 1-48)

‘ IR(KBr): 2928, 2857, 2765, 1592, 1510, 1455, 1230, 1064,
1033, 817 cm'!

mp: 187.5-189.5C _

. * N-Diphenylmethyl-3-phenylpropylamine (Intermediate No. 1-49)

IR(neat): 3024, 2931, 1601, 1493, 1452 cm'!

* N-Pentyl-3-phenylpropylamine hydrochloride (Intermediate No. 1-
50) ,

IR(KBr): 3027, 2955, 2870, 2780, 2492, 2413 cm'!

mp: 23_0,0'238.0°C
* N-Acetyl- N*[2-{1-adamantyl)ethyllethylenediamine hydrochloride
(Intermediate No. 1-51) )

IR(KBr): 2897, 2845, 2361, 1826, 1707, 1567 m'!

mp: 245.0-247.0°C
'N'Isopentyl-S,3,3~triﬂu0rppropylamine hydrochloride (Intermediate
No. 1-52) |

IR(KBr): 2961, 2800, 1253, 1173 m'!

mp: 288°C or higher
+ N[2-(1-Adamantyl)ethyl]-2,2,2-trifluoroethylamine hydrochloride

(Intermediate No. 1-53)

IR(KBr): 2904, 2849, 1273, 1233, 1176, 1145 m'!
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mp: 263.0-265.0°C
-3-Cyclbhexyl-N-propylpropylamine hydrochloride (Intermediate No.
1-54) ' .

IR(XBr): 2924, 2854., 2779 m'!

mp: 234.6-235.4°C
* N*[3-(1-Adamantylpropyll- V- (#butoxycarbonyl)- V-
methylethylenediamine (Intermediate No. 1-55)
'H-NMR (400MHz, CDCl) § 0.99-1.10 (m, 2H), 1.32-1.52 (m, 17H),
1.55-1.65 (m, 4H), 1.70 (d, J=11.8 }iz, 3H), 1.93 (s, 3H), 2.58 (t, J=
7.2 Hz, 2H), 2.77 (br, 2H), 2.91 (s, 3H), 3.33 (br, 2H)

Preparation Example 2
"+4-(3-Aminopropyl)pyridine (Intermediate No. 2-1)
N-[3-(4-PyridyDpropyllphthalimide (67.1 g, 252 mmol) was
mixed with methanol (504 ml) and hydrazine monohydrate (18.3 ml,
378 mmol), and the mixture was refluxed for three hours. The
reaction mixture was allowed to stand, tflen an insoluble matter was

filtered out, and the filtrate was concentrated under reduced

pressure. Chloroform (1 liter). and a 4 N aqueous sodium hydroxide

solution (500 ml) were added to the residue, layers were separated,
and the organic layer was dried over sodium sulfate. The organie
layer was concentrated under reduced pressure and then distilled
under reduced pressure to give 20.5 g (60%) of the titled compound as
a colorless oily matter.

IR(neat): 3362, 2933, 1603 cm'!

3.
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bp:76.0-79.0°C/40 Pa

The following compouads were obtained by a method similar
to Preparation Example 2.
'3'(4'Pyridyl)-2-propenﬂamine (Intermediate No. 2-2)

IR(neat): 3280, 3024, 1599 cm'! .
*2-(4-Pyridyloxy)ethylamine (Intermediate No. 2-3)

IR(KBr): 3298, 3102, 1610, 1216, 1049 cm'!

mp: 108.0-111.5°C
*3-(4-Quinclyl)-2-propenylamine (Intermediate No. 2-4)

IR(neat}: 3270, 2944, 1585, 1568, 1508 cm!

Preparation Example 3 _
*2-(1-AdamantyD)- M*methylethylamine (Intermediate No. 3-1)

A solution of 1-adamantaneacetic acid N'methylamide (1.54 g,
7.45 mmol) in tetrahydrofuran (15.0 ml) was added dropwise to a
solution of lithium aluminum hydride (569 mg, 15.0 mmol) in diethyl
ether (34.0 ml) under ice-cooling over five minutes. The mixture was
refluxed for six hours and then stirred under ice-cooling again. Ethyl
acetaté was added to the reaction mixture to treat excess lithium
‘ aluminum hydride, and then the whole was extracted with 1 N
bydrochloric acid (50 ml) twice; A 4 N aquecus sodium hydroxide
solution was added to tile extract to basify it, and the whole was
extracted with diethyl ether (80 ml). The organic layer was washed

with a saturated aqueous sodium chloride solution (60 ml) and dried
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over magnesinm sulfate. The solvent was evaporated under reduced

pressure to give 890 mg (66%) of the titled compound.
IR{neat): 2902, 2845, 1449 cm"!

"The following compounds were obtained By a method similar
. to Preparation Example 3. The compounds could also be converted
into corresponding hydrochlorides with a 4 N solution of hydrogen
chloride in ethyl acetate. -
+2-(1-Adamantyl)- V-ethylethylamine hydrochloride (Intermediate No.
3-2)

IR(KBr): 2896, 2847, 2753, 2468, 1610 cm'!

mp: 230-245°C
* NMethy!-3-(4-pyridyl)propylamine (Intermediate No. 3-3)

IR(neat): 3292, 2934, 1602 cm™!
. *1-Adamantyl- Mpropylmethylamine hydrochloride (Intermediate No.
3-4)

IR(KBr): 2905, 1584, 1451 cm-!

mp: 340°C _
*2-(1-Adamantyl)- N-methylethylamine hydrochloride (Intermediate
No. 3-5)

IR(KBr): 3422, 2‘900, 2846, 2676, 2450, 1630 cm"!

mp: 200-220C
+*3-(1-Adamantyl)- V-propylpropylamine hydrochloride (Intermediate
No. 3-6)

IR(KBr): 2899, 2467, 1449 cm'!

3B
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mp: 159.5-162.0C
*1-Adamantyl- Mpentylmethylamine hydrochloride {Intermediate No.
3-7) ‘

IR(KBr): 2916, 2603, 2509, 2418, 1477 cm'!

mp: 170-235°C
+ M[3-(1-Adamantylpropylipéntylamine hydrochloride (Intermediate
No. 3-8)

IR{KB!‘): 2901, 2847, 1466, 1453 cm'!

mp: 199-224°C
+N-[2-(1-Adamantyl)ethyl]-4,4,4-trifluorobutylamine hydrochloride
(Intermediate No. 3-9)

IR(KBr): 3422, 2908, 2852, 2770, 2518, 1452, 1255, 1148 cm'!

mp: 243-274°C '
* N-[2-(1-Adamantylethyl]-5,5,5-trifluoropentylamine (Intermediate
No. 3-10)

 IR(neat): 2903, 2846, 1450, 1255, 1142 cm'!

* N-[3-(1-Adamantyl)propyllbutylamine hydrochloride (Intermediate
No. 3-11)

TR(KBx): 2004, 2847, 2756, 1453 em'!

mp: 275.0-276.8°C
*3-(1-Adamantyl)- N-(2,2,2-trifluoroethyl)propylamine hydrochloride
(Intermediate No. 3-12)

IR(KBr): 2902,.2850, 2739, 1274, 1258, 1176, 1139 cm!

mp: 262.0-268.0°C

*4-(1-Adamantyl)- N-ethylbutylamine hydrochloride (Intermediate No.
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3-13)

IR(KBr): 2901, 2847, 2457, 1451 cm'!

mp: 224-230°C
« 4-(1-Adamantyl)- M-propylbutylamine hydrochloride (Intermediate
No. 3-14) ‘

IR(KBr): 2899, 2848, 2751, 2410, 1451 em'!

mp: 234-249C
'N-(1-Adamantyl)~N’-propylethy1enediamine dihydrochloride
(Intermediate No. 3-15)

IR(KBr): 2927, 2719, 2508, 2429, 1471 cm'!

mp: 288.5-289.5°C

Preparation Example 4
*t-Butyl 3-[V:[2-(1-adamantyl)ethyllamine]propionate hydrochloride
(Intermediate No. 4-1) »
2-(1-Adamantyl)ethylamine hydrochloride (1.0 g, 4.6 mmol)
was dissolved in ethanol (10 ml), and triethylamine (0.65 ml, 4.6
mmol) and tbutyl acrylate (0.75 ml, 5.1 mmol) were added to the
solution under ice-cooling. Then, the temperature was raised to room
temperature, and the mixture was stirred overnight. The reaction
mixture was concentrated under reduced pressure, a 1 N aqueous
sodium hydroxide solution (30 ml) and ethyl acetate (50 ml) were
added to the residue, and layers were separated. The eﬁhyl acetate
layer was washed with water (50 ml) and a saturated aqueous $odium

chloride solution (50 ml) successively and dried over anhydrous
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magnesium sulfate. The ethyl acetate layer was concentrated under
reduced pressure, and the concentrate was purified by silica gel
column ‘chromatography. The resulting oily matter (0.50 g, 1.6 mmol)
was dissolved in diethyl ether (20 ml1), and a 4 N solution of hydrogen
chloride in ethyl acetate (1.0.ml, 4.0 mmol) was added thereto to
precipitate a solid. This solid was filtered off with diethyl ether to
give 0.33 g (23%) of the titled compound.
_ IR(KBr): 2902, 2846, 1733, 1166 cm'!

mp: 210°C

The following compounds were obtained by a method similar
to Preparation Example 4. The titled compounds were not sometimes
isolated in the form of hydrochlorides.

*Methyl 3-[A-(2-cyclohexylethyl)amino]propionate hydrochloride
(Intermediate No. 4-2)

IR(XBr): 2924, 2853, 2792, 1736, 1455, 1439 cm'!

mp: 185.0-187.5C
« tButyl 3-[M(2-cyclohexylethyl)aminolpropionate (Intermediate No.
4-3)

IR(neat): 2977, 2922, 2850, 1728, 1449 cm'!

* £ Butyl 3-[N[3-(4-pyridyl)propyllaminolpropionate hydrochloride
(Intermediate No. 4-4) '
IR(neat): 3322, 2977, 2933, 1724, 1602, 1367, 1153 pm'l

Production Example 5
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+5-(4-Pyridylvaleric acid (Intermediate No. 5-1)

N,N-Dimethylformamide (17 ml) was added to a mixture of
{benzyloxycarbonylmethyDtriphenylphosphonium bromide (4.60 g,
9.36 mmol} and 8-(4-pyridyl)acrolein oxalate (1.90 g, 8.51 mmol), and
the whole was stirred under ice-cooling. Potassium carbonate (4.70 g,
34.0 mmol) was added thereto, and the temperature was raised to
room temperature. The whole was stirred overnight, then diluted
with ethyl acetate (100 ml) and washed with water (100 ml) twicé and
saturated brine (50 ml) successively. The organic layer was dried over
sodium sulfate, and ethyl acetate was evaporated under reduced
pressﬁre. The residue was purified by silica gel column
chromatography to give 2.29 g (quantitatively) of 5-(4-pyridyl)valeric
acid-2;4-diene benzyl ester as a pale yellow oily matter.

Next, methanel (42 ml) and acetic acid (1.0 ml, 18 mmol) were
added to 5-(4-pyridyl)valeric acid-2,4-diene benzyl ester (2.25 g, 8.48
mmol), and a nitrogen gas was bubbled through the mixture for ten
minutes. Palladium hydroxide on carbon (catalytic amount) was
added to the mixture, and the whole was stirred under a hydrogen
atmosphere at room temperature overnight. An insoluble matter was
filtered out by Celite filtration, and the filtrate was concentrated
under reduced pressure. Ethyl acetate (50 ml) was added to the
solidified residue, and the mixture was stirred at room temperature
for three hours. Crystals were filtered off to give 1.00 g (66%) of the
titled compound as pale yellow crystals. ‘

IR{(KBr): 2943, 1719, 1636, 1605 cm'!
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mp: 155.0-180.0°C

Preparation Example 6 . ,
+3-[ N*(2-Cyclohexylethyl)amino]propionamide hydrochloride
(Intermediate No. 6-1)

Trifluoroacetic acid (6 ml) was added to #butyl 3-[A-(2-
cyclohexylethylamino]propionate (Intermediate No. 4-3, 2.b g, 7.8
mmol} under ice-cooling. The mixture was stirred overnight, and then
concentrated under reduced pressure. A 4 N solution of hydrogen
chloride in ethyl acetate was added to the resi&ue, and the whole was
concentrated under reduced pressure, and then the resulting crystals
were filtered off with diethyl ether to give 1.5 .g (96%) of 3-[V:(2-
cyclohexylethyl)aminolpropionic acid hydrochlori‘de.

Next, tetrahydrofuran (8 ml) was added to 3-[MV(2-
cyclohexylethyl)amino]propionic acid hydrochloride (1.0 g, 4.2 mmol),
and the mixture was stirred at room temperature. Di-#butyl
carbonate (1.1 g, 5.1 mmol) and triethylamine (1.3 ml, 9.3 mmol) were
added to the mixture, the whole was stirred overnight, and then a 5%
aqueous citric acid solution (10 ml) was added to the reaction
mixture. The whole was extracted with chloroform (60 ml), and the
organic layer was washed with saturated brine (20 ml). The organic
layer was dried over magnesium sulfate and concentrated under
reduced pressure. The residue was purifiéd by silica gel column
chromatography to give 0.79 g (62%) of 3-[NV-(+butoxycarbonyl)- N-(2-

cyclohéxylethyl)amino]propionic acid as a colorless oily matter.
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Next, anhydrous tetrahydrofuran (7 ml) was added to 3-[A-(¢
butoxycarbonyl)-N—(Z-cyclohexylethyl)amino]propionic acid (0.59 g,
2.0 mmol), and the mixture was stirred at -78C. N
Methylmorpholine {0.22 ml, 2.0 mmel) and then a solution of isobutyl
chloroformate (0.38‘ ml, 2.9 mmol) in tetrahydrofuran (3 ml) were
added to the mixture. After one hour, a 28% agueous ammonia
sclution (6.0 ml, 9.8 mmol) was added thereto, and the whole was
stirred for 1.5 hours. Chloroform (50 ml) was added to the reaction
mixture, the temperatﬁre was raised to room temperature, and- the
whole was washed with a saturated aqueous sodium
hydrogencarbonate solution (20 ml) and saturate(i brine (20 ‘ml
successively. The organic layer was dried over magnesium sulfate and
concentrated under reduced pressuie, and the residue was purified by
silica gel column chromatography to give 0.34 g (58%) of 3-[NV(¢
butoxycarbonyl)- N-(2-cyclohexylethyDaminolpropionamide as
colorless crystals.

" Next, a 4 N solution of hydrogen chloride in 1,4-dioxane (3.1

ml) was added to 3-[N(f-butoxycarbonyl)-N(2-
cyclohexylethyDaminolpropionamide (0.37 g, 1.2 mmol), énd the
mixture was stirred at room temperature overnight. The reaction
mixture was concentrated. under reduced pressure, diisopropyl ether
was added to the resulting solid, and the solid was filtered off to give
0.30 g (quantitatively) of the titled compound as colorless crystals.

IR(KBr): 3386, 3196, 2921, 2852, 2808, 1705, 1656, 1452 cm!

mp: 165.0C
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Preparation Example 7
*Di-5-hexenylamine (Intermediate No. 7-1)
, N, N-Dimethylformamide (28 ml) was added to 3-
aminopropionitrile (0.98 g, 14 mmeol), and the mixture was stirred at
room temperature. 6-Bromo-1-hexene (5.0 g, 31 mmol), sodium iodide
(1.1 g, 73 mmol) and potassium carbonate (5.8 g, 42 mmol) were ad'déd
to the mixture, and the whole was stirred overnight. The reaction
mixture was diluted with diethyl ether (100 ml), and the whole was
washed with water (100 m!, twice) and saturated brine (50 ml)v
succeséively. The organic layer was dried over sodium sulfate and
concentrated under reduced pressure., The residue was purified by
silica gel column chromatography to give 2.2 g (66%) of S-k&i-ﬁ-
hexenyDaminopropionitrile as a colorless oily matter. -

Next, ethanol (8.6 ml) and potassium hydroxide (0.85 g, 13
mmol) were added to 3-(di-5-hexenyl)aminopropionitrile (2.0 g, 8.6
mmol), and the mixture was refluxed for 7.5 hours. The reaction
mixture was allowed to stand, and then water (150 ml) and
chloroform (150 ml) were added to the reaction mixture, Layers were
separated, and the organic layer was dried over sodium sulfate. The
organic layer was concenirated under reduced pressure, and the
residue was purified by basic silica gel column chromatography to
give 0.32 g (21%) of the titled compound as a pale yellow oily matter.

IR(neat): 3076, 2976, 2928, 2856, 1679, 1640 cm'!
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The following compound was obtained by a method similar to
Preparation Example 7.

+Di-7-octenylamine (Intermediate No. 7-2)
IR(neat): 3075, 2976, 2926, 2854, 1640 cm'!

Preparation Example 8
* N-[2-(1-Adamantyloxy)ethyllpropylamine hydrochloride
(Intermediate No. 8-1) -

2-(Propylamino)ethanol (2.4 g, 23 mmol) was mixed with 1-
bromoadamantane (0.50 g, 2.3 mmol) and tfiethylamine (0.32 m], 2.3
mmol), and the mixture was stirred at an external terﬁperature of
100°C for two hours, at 130°C for five hours and at 150°C for three
hours. The reactien mixture was allowed to stand, then ethyl acetate
(50 ml) was added to the reaction mixture, and the whole was washed
with water (50 nﬂ) twice and saturated brine (30 ml) successively.
The organic layer was dried cver sodium sulfate and concentrated
under reduced pressure. The residue was purified by silica gel column
chrématography, a 4 N solution of hydrogen chloride in ethyl acetate
(2 ml} was added to tﬁe separated substance, and the whole was
concentrated under reduced pressure. The resulting crystals were
filtered off with ethyl acetate to give 0.16 g (25%) of the titled
compound as colorless crystals.

IR(KBr): 3544, 2907, 2502, 1584 cm'!

mp: 232.0-232.7C
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Preparation Example 9
*2-Propylaminoacetic acid M(1-adamantyl)amide (Intermediate No.
9-1) ‘

Ethanol (36 ml) was added to bromoacetic acid (5.00 g, 36.0
mmol), and the mixture was stirred under ice-cold water-cooling.
Propylamine (14.8 ml, 180 mmol) was added to the mixture over one
minute, and then the whole was stirred at an external temperature of
80°C for 2.5 hours. A 4 N aqueous sodl:um hydroxide solution (27 ml)
was added thereto, and the whole was concentrated unaer reduced
pressure. Then, water (27 ml) and tetrahydrofuran (30 ml)v were
added io the concentrate, and the mixture was stirred at room
temperature. A solution of di-#butyl carbonate (9.43 g, 43.2 mmol) in
tetrahydrofuran (6 ml) was added to the mixture, and after 15
minutes, citric acid monohydrate was‘added to the reaction mixture
to acidify it weakly. The whole was extracted with ethyl acetate (150
ml), and the organic layer was washed with water (100 ml) and
saturated brine (50 ml) succeséively. The organic layer was dried over.
sodium sulfate and concentrated under reduced pressure. The re‘sidue
was purified by silica gel column chromatography to give 5.06 ¢ (65%5
of 2-[N-(+butoxycarbonyl)-N-propylaminolacetic acid as a colorless
solid.

Next, methylene chloride (208 ml) was added to a mixture of
2-[ N-(£butoxycarbonyl)- N-propylamino]acetic acid (4.52 g, 20.8 mmol)

and l-adamantaneamine (3.46 g, 22.9 mmol), and the whole was
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stirred at room temperature. N,NDiisoproperthylamine (7.25 ml,
416 mmol) and then O-(7-azabenzotriazol-1-yl}-N,N,N’N*
tetramethyluronium hexafluorophosphate (8.71 g, 22.9 mmol) were
added thereto, and the whole was stirred overnight. The reaction
mixture was concentrated under reducgd pressure, and the residue
was purified by silica gel column chromatography to give 7.88 g
{quantitatively) of 2-[N*(#butoxycarbonyl)- N*propylaminolacetic acid
N-(1-adamantyl)amide as a colorless oily matter. The obtained oily
matter solidified at room temperature. -

Next, a 4 N solution of hydrogen chloride in ethyl acetate (55
ml, 0.22 mol) was added to 2-[N*(#butoxycarbonyl-AN*
propylaminolacetic acid A*(1-adamantyl)amide (7.68 g, 21.9 mmol),
'and the mixture was stirred at room temperature for one hour. The
resulting crystals were filtered off with ethyl acetate and washed
with ethyl acetate to give 5.97 g (95%) of the titled compound as
colorless crystals.

IR(KBr): 3272, 2906, 2848, 2589, 1676, 1562 cm'1

mp: 278.0-279.2°C '

Preparation Example. 10
: 'N(t‘Butoxycarbonyl)'2*(4-pyridyloxy)ethylamine (Intermediate No.
10-1) _

Di-£butyl dicarbonate (380 mg, 1.74 mmol) and triethylamine
(240 pl, 1.74 mmol) were added to a solution of the Intermediate No.

2-4 (200 mg, 1.45 mmol) in tetrahydrofutan (5 ml) under ice-cooling,
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the temperature was raised to room temperature, and the mixture
was stirred for 25 minutes. The solvent was evaporated under
reduced pressure from the reaction mixture, and the residue was
distributed with ethyl acetate {50 ml) and a saturated aqueous
sodium hydrogencarbonate solution (50 m!). The aqueous layer was
further extracted with chloroform (50 ml}, and the combined organic
layer was dried over anhydrous magnesium sulfate. The solvent was
eva_porated under ‘reduced pressure, and the resulting residue was
purified by silica gel column chromatography to give 70 mg (20.2%) of
the titled compound.

IR(neat): 3230, 2976, 1706, 1596 cm'!

Preparation Example 11
*(RS)-2-Methyl-3-(4-pyridyl)propylamine (Intermediate No. 11-1)
N,N-Dimethylformamide (143 ml) was added to sodium
hydride (5.36. g, 134 mmol) under a nitrogen atmosphere, and the
mixture was stirreci under ice-cooling. A solution of diethyl
methylmalonate (11.7 g, 67.1 mmol) in N, N-dimethylformamide (40
ml) was added dropwise to the mixture over five minutes, after ten
minutes, 4-chloropicolyl hydrochloride (10.0 g, 61.0 mmol) was added
thereto little by little over five minutes, and the temperature was
raised to room temperature. After one hour, a saturated agueous
sodium hydrogencarbonate solution (500 ml) was added to the
reaction mixture, and the whole was extracted with diethyl ether (400

ml). The organic layer was washed with water (100 ml) and saturated
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brine (50 ml) and dried over magnesium sulfate. The organic layer
was concentrated under reduced pressure to give 17.2 ¢
(quantitatively, containing sodium hydride oil) of diethyl 2-methyl-2-
(4-pyridylmethyl)malonate as a brown oily matter.

Next, 6 N hydrochloric acid (96.8 ml, 581 mmol) was added to
diethyl 2-methyl-2-(4-pyridylmethyl)malonate (17.2 g, 64.6 mmol),
and the mixture was refluxed overnight. The reaction mixture was
allowed to stand, then washed with hexane (100 ml) to remove sodium
hydride oil contained in  diethyl 2-methyl-2-(4-
pyridylmethyl)malonate, and concentrated under reduced pressure.
The resulting crystals were filtered off with ethyl acetate to give 10.7
g (82%) of 2-methyl-3-(4-pyridylpropionic acid as pale pink crystals.

Next, chloroform (8 ml), thionyl chloride (2.2 ml, 30.6 mmol)
and N,N-dimethylformamide (one drop) were added to 2-methyl-3-(4-
pyrid}l)propionic acid (1.69 g, 10.2 mmol), and the mixture was
refluxed with stirring for ‘ome hour. The reaction mixture was
concentrated under reduced pressure, chloroform (8 ml) was added to
the concentrate, and the mixture was added slowly to a 28% aqueous
ammonia solution stirred under ice-cooling. After tem minutes, the

" temperature was }'aised to room temperature, and the whole was
stirred overnight. The reaction mixture was concentrated under
reduced pressure, ethyl acetate (100 ml) was added to the
bconcentrate, and the resulting insoluble matter was filtered out. The
filtrate was concentrated under reduced pressure, the residue was

purified by silica gel column chromatography, and the resulting
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crystals were filtered off with diethyl ether to give 0.72 g (43%) of 2-
methyl-3-(4-pyridyl)propionamide as pale yellow crystals.

Next, anhydrous diethyl ether (20 ml) was added to lithium
aluminum hydride (0.45 g, 12 mmol) under a nitrogen atmosphere,
and the mixture was stirred under ice-cooling. A solution of 2-methyl-
3-(4-pyridyDpropionamide (0.68 g, 4.1 mmol} in anhydrous methylene
chloride (20 ml) was added dropwise to the mixture over five minutes,
the temperature was raised to room temperature, and the whole was
stirred overnight. The reaction mixture was cooled with ice again,
ethyl acetate {5 ml) was added slo;nly to the reaction mixture, and
then a 1 N aqueous sodium hydroxide solution was added thereto first
slowly (total 100 ml). The whele was extracted with chloroform (100
ml), and the organic layer was dried over ‘sodium sulfate and -
concentrated under reduced pressure to give 0.56 g (90%) of the titled
compound as a pale yellow oily matter.

IR(neat): 3293, 2957, 2925, 1602 cm'!

The following coﬁlpounds were obtained by a method similar
to Preparation Example 11. Optically active substances could be
obtained by optical resolution with an optically active acid.
+2-(4-Pyridylmethyl)butylamine (I-ntermediate No. 11-2)

IR(neat): 3296, 3025, 2960, 2874, 1602 cm'1
*2-Benzyl-3-(4-pyridyDpropylamine (Intermediate No. 11-3)

IR(neat): 3296, 3062, 3025, 1602 cm'!

" +2,2-Bis(4-pyridylmethylethylamine (Intermediate No. 11-4)
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IR(neat): 3290, 3026, 2924, 1602, 1557 cm'!
'(')'Z-Methyl'3-(4'p.yridyl)propylamine (Intermediate No. 11-5)

IR(neat): 3362, 3301, 2958,‘ 1603 cm'!

[a]20 p: -10.6° (MeOH, € 1.0)
*(+)-2-Methyl-3-(4-pyridyDpropylamine (Intermediate No. 11-6)

IR(neat): 3362, 3294, 2958, 1603 cm'!

[a]20 p: +9.9° (MeOH, €' 1.0)

Preparation Example 12
+3-{4-QuinolyDpropylamine (Intermediate No. 12-1)
A catalytic amount of 10% palladium on carbon was added to

a solution of 3-(4-quinolyl)-2-propenylamine (Intermediate No. 2-4)
. (188 mg, 1.02 mmol) obtained in Preparation Example 2 in methanol
(3 ml) at room .temperature under a nitregen atmosphere, and the
mixture was stirred under a hydrogen atmosphere overnight. The
reaction mixture was filtered with Celite, the solvent was evaporated
under reduced pressure, and the resulting residue was distributed
with ethyl acetate (30 ml) and a saturated aqueous ammonium
chloride solution (30 ml). A.4 N aqueous sodium hydroxide solution
(30 ml) was added to the aqueous layer, the whole was extracted with
chloroform (100 ml), and the obtained organic layer was dried over
anhydrous magnesium sulfate. The solvent was evaporated under
reduced pressure to give 145 mg (76.3%) of the titled compound.

IR(neat): 3350, 2938, 1591, 1510 cm'!
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Preparation Example 13
*3-(4-PyridyD)butylamine (Intermediate No. 13-1)

N, N-Dimethylformamide (33 ml) was added to a mixture of 4-
acetylpyridine (2.00 g, 16.5 mmoi) and
(benzyloxycarbonyl}methyltriphenylphosphonium bromide (8.94 g,
18.2 mmol), and the whole was stirred under ice-cooling. Potassium -
carbonate (9.12 g, 66.0 mmol) was added thereto, the external
temperature was raised to 70°C, and the whole was stirred overnight.
The reaction mixture was diluted with diethyl ether (100 ml), and the
whole was washed with water (100 ml, twice) and saturated brine (50
ml) successively. The organic layer was dried over magnesium suifate
and concentrated under reduced p1"essure. The residue was purified
by silica gel column chromatography to give 1.77 g (42%: mixture of £
form and Zform) of benzyl 3-(4-pyridyl)-2-butenoate as a pale yellow
oily matter.

Next, methanol (31 ml) and acetic acid (0.71 ml, 12.4 mmol)
were added to benzyl 3-(4-pyridyl)-2-butenoate (1.75 g, 6.20 mmo}),
and a nitrogen gas was bubbled through the mixture at room
texﬁperature for 10 minutes. A catalytic amount of 10% palladium on
carbon was added to the mixture, and the whole was stirred under a
hydrogen atmosphere at room temperature overnight. An insoluble
matter was filtered out, and the filtrate was coﬁcentrated under
reduced pressure. The resulting crystals were filtered off with acetone

to give 0.61 g (60%) of 3-(4-pyridyDbutyric acid as pale yellow

crystals.
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Next, chloroform (5 ml), thionyl chloride (0.80 ml, 11 mmol)
and N N-dimethylformamide (one drop) were atided to 3-(¢
pyridyDbutyric acid (0.60 g, 3.6 mmol), and the mixture was refluxed
with stirring for onme hour. The reaction mixture was concentrated
under reduced pressure, chloroform (5 ml) was added to the
concentrate, and the whole was added slowly to a _ saturated
ammonia/tetrahydrofuran selution (5 ml) stirred under ice-éooling.
After 2.5 hours, an insoluble matter was filtered out, and the filtrate
was concentrated under reduced p.ressure. The residue was purified
by silica gel column chromatography to give 0.34 g of a mixture of 3-
(4-pyridyDbutyramide and its olefin oxide as pale yellow crystals.

Next, anhydious ether (8 ml) was added to lithium aluminum
hydride (0.16 g, 4.2 mmol) under a nitrogen atmosphere, and the
‘mixture was stirred under ice-cooling. A soluﬁon of 3-(4-
pyridyDbutyramide (0.22 g, 1.4 mmol) in anhydrous methylene
chloride (8 ml) was added dropwise to the mixture over two minutes,
the temperature was raised to room temperature, and the whole was
stirred overnight. Ethyl acetate (1 ml) and a 1 N aqueous sodium
hydroxide solution (20 ml) were added to the reaction mixture, and
the whole was extracted with chloroform (50 ml). The organic layer
was dried over anhydrous sodium sulfate and concentrated under
reduced pressure; The residue was purified by silica gel column
chromatography to give 0.15 g (75%) of the titled compound as a pale
yellow oily matter.

IR(neat): 3350, 2963, 2873, 1601 cm'!
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Preparation Example 14
* N-(4-PyridyDethylenediamine (Intermediate No. 14-1) .

Ethylenediamine (10.4 ml, 155 mmol) was added to 4-
bromopyridine hydrochloride (3.00 g, 15.5 mmol) under a nitrogen
atmosphere, and the mixture was refluxed for 1.5 hours. The
temperéture was cooled to room temperature, ﬁotassium carbonate
(8.57 g, 62.0 mmol) was added to the reaction mixture, and the whole
was stirred for 10 minutes. Then, the solid was filtered out and
washed with toluene and 2-propanol successively. Tixe filtrate was
concentrated under reduced pressure, the residue was purified by _
basic silica gel column chromatography, and the resulting solid was
filtered off with diisopropyl ether to give 1.63 g (77%) of the titled
compound as a pale yellow solid.

IR(KBr): 3320, 3240, 3028, 2930, 1615 cm!

mp: 114.0-116.5C

Preparation Example 15
*4-(3-Aminobutyl)pyridine (Intermediate Ne. 15-1)

Anhydrous N,N-dimethylformamide (41 ml) was added to
sodium hydride (2.81 g, 70.3 mmol) under a nitrogen atmosphere, and
the mixture was stirred under ice-cold water-cooling. A solution of £
butyl acetoacetate (6.33 g, 40.0 mmol) in N, N-dimethylformamide (20
ml) was added‘dropwise to the mixture over 10 minutes’, after 10

minutes, 4-{chloromethyl)pyridine hydrochloride (5.00 g, 30.5 mmol)
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was added thereto little by little under a nitrogen stream over three
minutes, and the temperature was raised to room temperature. After
two hours, a saturated aqueous sodium hydregencarbonate sclution
(150 ml) was added to the reaction mixture, and the whole was
extracted with gthyl acetate (100 ml). The organic layer was washed
with water (100 ml) and saturated brine (50 ml) successively and
dried over anhydrous sodium sulfate. The organic layer was
concentrated under reduced pressure, and the‘residue was purified by
silica gel column chromatography to give 1.34 g (18%) of ethyl 2-
acetyl-3-(4-pyridyl)propionate as a pale yellow oily matter.

Next, 6 N hydrochloric acid (8 ml) was added to ethyl 2-acetyl-
3-(4-pyridyDpropionate (1.20 g, 4.81 mmol), and the mixture was
refluxed for 1.5 hours. The reaction mixture was concentrated under
_ reduced pressure, 2-propanol (10 ml) was added to the concentrate,
and the whole was concentrated under reduced pressure again. Ethyl
acetate was added to the resulting solid, and the solid was filtered off
to give 0.79 g (89%) of 4'(4-pyridy1)-2-'butan6ne as a pale yellow solid.

Next, water (12 ml) and tetrahydrbofuran (1.2 m]) were added
to 4-(4-pyridyl)-2-butanone (736 mg, 3.96 mmol), and the mixture was
stirred at room temperature. Sodium carbonate {483 mg, 4.56 mmol)
and hydroxylamine Hydrochloride (358 mg, 5.15 mmol) were added to
the mixture, and the whole was stirred for 1.5 hours and then diluted
with ethyl acetate (50 ml). Sodium hydrogencarbonate was added
thereto, layers were separated, and the organic layer was washeﬂ

with saturated brine (10 m!). The organic layer was dried over
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anhydrous sodium sulfate and concentrated under reduced pressure. .
Cyclohexane was added to the resulting crysfals, and the crystals
were filtered off to give 584 mg (90%) of 4-(4-pyridyD)-2-
butanoneoxime as pale yellow crystals,

Next, anhydrous ether (19 ml) was added to lithium
aluminum hydride (257 mg, 6.77 mmol) und_.er a nitrogen atmosphere,
and the mixture was stirred under ice-cooling. A solution of 4-(4-
pyridyl)-2-butanoneoxime (556 mg,‘3.38 mmol} in ether (15 ml) was
added dropwise to the mixture over seven minutes, then the
temperature was raised to room temi)erature, and the whole was
refiuxed overnight. Further, the whole was reﬂﬁxed for two days and
then stirred under ice-cocling. Ethyl acetate was added slowly to the
reaction mixture, and then a 1 N aqueous sodium hydroxide solution
was added thereto (first slowly, total 20 ml).vChloroform (80 ml) was
added thereto, and an insoluble matter was filtered out with Celite.
Layers were separated, and the chloroform layer was concentrated
under red‘u'ced pressure. The residue was combined with the aqueous
layer, tetrahydrofuran (20 ml) was added thereto, and the whole was
stirred at room temperature. Di-£butyl carbonate (1.48 g, 6.78 mmol)
was added thereto, and the whole was stirred overnight. The Qhole
was extracted with chloroform (50 ml), and> the organic layer was

- dried over anhydrous magnesium sulfate and concentrated under
reduced pressure. Thé residue was purified by silica gel column
chromatography. A 4 N solution of hydrogen chloride iz ethyl acetate

(3 ml) and ethanol (1 ml) were added to the residue, and the mixture
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was stirred at room temperature. After three hours, the reaction
mixture was concentrated under reduced pressure. Chloroform (5 ml),
methanol (5 ml) and triethylamine (1 ml) were added to the residue,
vand the mixture was concentrated under reduced pressure. The
residue was purified by basic silica gel column chromatography to
give 161 mg (32%) of the titled compound as a brown oily matter.

IR(neat): 3354, 3280, 2958, 2925, 2866, 1602 cm'!

The following compounds were obtained by a r'nethod similar
to Preparation Example 15,
*1,2-Dimethyl-3-(4-pyridyl}propylamine (Intermediate No. 15-2)
IR(neat): 3360, 3287, 2063, 2930, 2876, 1602 cm'!
'1-Ethyl-3'(4;pyridy1)propylamine (Intermediate No. 15-3)

IR(neat): 3357, 2963, 2934, 2875, 1605 cm'!

Preparation .Example 16

*2,2-Dimethyl-3-(4-pyridyl)propylamine {Intermediate .No. 16-1) v
A solution. of diisopropylamine (10.0 ml, 71.5 mmol) in

tetrahydrofuran (150 ml was cooled to —78°C under a nitrogen

atmosphere, and a 1.6 N solution of butyllithium in hexane was added

dropwise thereto over 10 minutes. The mixture was cooled with ice-

cold water for 20 minutes and then cooled to -78°C again, and
isobutyronitrile (3.08 ml, 33.3 mmol) was added dropwise to the
mixture over five minutes. Further, 4-pyridinecarboxyaldehyde (3.18

ml, 33.3 mmol) was added dropwise thereto over five minutes, and the
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whole was stirred for one hour 20 minutes. Water (160 ml) was added
to the reaction mixture, and the whole was extracted bwith ethyl
acetate (200 ml) by using a continuous extracting apparatus for three
days. The obtained organic layer was dried over anhydrous
' magnesium sulfate and concentrated undef reduced pressure. The
resulting solid was fﬂteredv off with diethyl ether to give 4.20 g
(71.6%) of 3-hydroxy-2,2-dimethyl-3-(4-pyridyDpropionitrile as a
colorless solid.

Triethylamine (1.57 ml, 11.3 mmol) was added to a solution of
-3-hydroxy-2,2-dimethyl-3-(4-pyridyDpropionitrile (1.00 g, 5.67 mmol)
in dichloromethane (20 ml) at room temperature. Further, p
toluenesulfonyl chloride (1.30 g, 6.80 mmol) was added to the
mixture, and the whole was warmed at 50°C with stirring for three
days. The reaction mixture was allowed to stand and then
concentrated under reduced pressure, and the concentrate was
purified by silica gel column chromatography to give 699 mg (37.4%)
of 2,2-dimethyl-3-(4-pyridyD)-3-(p-tolylsulfonyloxy)propionitrile as a
pale yellow solid. .

Anhydrous diethyl ether (10 ml) was dropwise to lithium
alumix;um hydride (345 mg, 9.10 mmol) under a nitrogen atmosphere
and ice-cold water-cooling. Then, a solution of 2,2-dimethyl-3-(4-
pyridyD)-3-(p-tolylsulfonyloxy)propionitrile (600 mg, 1.82 mmol) in
tetrahydrofuran (10 ml) was added.dropwise to the mixture.'The
whole was stirred at room temperature overnight, and water (324 pl),

a 15% agqueous sodium hydroxide solution (324 pl) and water {972 nl)
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were added successively to the reaction mixture while stirring it
vigorously under ice-cold water-cooling. The organic layer was dried
over anhydrous magnesium sulfate and concentrated under reduced
pressure, and the concentrate was purified by silica gel column
chromatography to give the titled compound (83.0 mg, 0.505 mmol,
28%) as a pale yellow oily matter. -

IR(neat): 3290, 3074, 2960, 1652, 1602, 1417 cm'!

Preparation Example 17
. *(RS)-2-Methyl-3-(4-pyridylpropanol (Intermediate No. 17-1)
2-Methyl-3-(4-pyridyl)propionic acid (136 g,. 0.676 mol)
obtained by the synthetic process of Preparation Example 11 was
dissolved in tetrahydrofuran (1500 ml), and sodium borohydride (56.2
g, 1.49 mol) was added to the solution under ice-cold water-cooling.
After 30 minutes, a mixed liquid of iodine (845.8 g, 0.338 mol) and
tetrahydrofuran (500 ml) was added dropwise to the mixture under
ice-cold water-cooling, and fhe temperature was raised to room
temperature, After two hours, the reaction mixture was cooled with
ice-cold water, and a saturated aqueous sodium hydrogen;:arbonate
solution (100 ml) was added dropwise to the reaction mixture. A
saturated agueous sodium chloride solution (900 ml) and water (400
ml) were added thereto, and the whole waé extracted with chloroform
(1 literx2). The organic layer was washed with a 0.01% agueous
sodium thiosulfate solution (1 liter) and a saturated aqueous sodium

chloride solution (500 ml) successively, dried over anhydrous
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magnesium sulfate and concentrated under reduced pressure to give
127.1 g (quantitatively) of the titled compound as a yellow oily
matter.

IR(neat): 3292, 2928, 1606, 1558, 1419 cm'!

Preparation Example 18
+3-{£Butyldiphenylsilyloxy)-3-(4-pyridyl)propylamine {Intermediate
No. 18-1)

Diisopropylamine (1.98 g, 19.6 mmol) was added dropwise tc a
solution of a butyllithium/hexane solution (10.5 ml, 16.8 mmol) in
anhydrous tetrahydrofuran {20 ml) at —80°C over five minutes, the
temperature was raised to 0°C, and the mixture was stirred for 30
minutes. The rt;ixture was cooled to —80°C again, then acetonitrile
(573 mg, 14.0 mmol) was added dropwise to the mixture over seven
minutes, and after 20 minutes, 4-pyridinecarboxyaldehyde (758 mg,

7.08 mmol) was added dropwise thereto over 10 minutes. After 50

minutes, a saturated aqueous ammonium chloride solution (20 ml)

was added to the reaction mixture, and the temperature was raised to

room temperature. The whole was continuously extracted (ethyl

acetate and water) for four days. The organic layer was dried over

anhydrous magnesium sulfate_, the solvent was evaporated under
reduced pressure, and the residue was purified by silica gel column
chromatography to give 3-hydroxy-3-(4-pyridyl)propionitrile (666 mg,
colorless crystals, 63.5%).

Next, imidazole {4.60 g 675 mmol) and NA
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dimethylformamide (30 ml) were added to the obtained 3-hydroxy-3-
{(4-pyridyDpropionitrile (1.00 g, 6.75 mmol), and the mixture was
stirred at room temperature. £Butyldiphenylchlorosilane (2.23 g, 8.10
mmol) was added to the mixture, and the whole was stirred for one
day and further stirred at an external temperature of 50°C for three
hours. Ethyl acetate (50 ml) and ether (50 ml) were added to the
reaction mixture, the whole was washed with water (20 ml) three
times apd satu‘rated brine (30 ml) successively, and the organic layer
was dried over anhydrous magnesium sulfate. The organic layer was
concentrated under reduced pressure, and the residue was purified by
silica gel column chromatography to give 2.58 g (98.9%) of .3-(¢
butyldiphenylsiloxy)-3-(4-pyridyl)propionitrile as a colorless oily
matter.

Lithium aluminum hydride (299 mg, 7.87 mmol) was
suspended in anhydrous diethyl ether (10 ml) under a nitrogen
atmosphere, and a solution of the obtained 3-(#butyldiphenylsiloxy)-
3-(4-pyridyDpropionitrile (1.00 g, 2.59 mmol) in anhydrous diethyl
ether (15 ml) was added dropwise to the suspension under ice-cooling
with stirring over eight minutes. The temperature was raised to room
temperature, and the mixture was stirred for 75 miﬁutes; The
reaction mixture was cooled with ice, ethyl acetate (15 ml) was added
to the reaction mixture, and water (0.28 ml), a 15% aqueous sodium
hydroxide solution (0.28 ml) and water (0.85 ml) were added thereto
successively. The temperature was raised to room temperature, a‘nd

the whole was stirred for 10 minutes. The reaction mixture was dried
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over anhydrous magnesium sulfate, the solvent was evaporated under
reduced pressure, and the residue was purified by sﬂica gel column
chromatography to give the titled compound (180.0 mg, yellow oily
matter, 17.8%). ‘

IR(neat): 3286, 3071, 2932, 2858, 1601, 1428 cm'!

The following compound was obtained by a method similar to
Preparation Example 18.
*3:(¢+Butyldimethylsilyloxy)-3-(4-pyridyDpropylamine (Intermediate
No. 18-2)

Preparation Example 19
'N[Z-(l-Adamaﬁtyl)ethyl]-2-butyny1amine (Intermediate No. 19-1)
Dimethyl sulfoxide (60 ml) and triethylamine (8.4 ml, 60
mmol) were added to é-butyn-l-ol (3.0 ml, 40 ml), and the mixture
was stirred under‘ ice-cold water-cooling. A sulfur trioxide‘py-ridine
complex (4.2 g, 26 mmol) was added to th;s mixture, after .15 minutes,
a sulfur trioxide-pyridine complex (5.1 g, 32 mmol) was further added
thereto, and the whole was stirred for 1.5 hours. Water (40 ml) was
added to the reaction mixture, and ‘the whole was extracted with
methylene chloride (40 ml) twice. The organic layer was washed with
1 N hydrochloric acid (30 ml) twice and water (40 ml) twice and dried
over anhydrous magnesium sulfate. The solvent was evaporated
under reduced pressure to give 1.0 g (37%) of 2-butynal as a brown

oily matter.
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Next, 2-(1-adamaqtyl)ethylamine hydrochloride (2_.0 ‘g, 9.3

" mmol) was distributed with chloroform (30 ml) and a 1 N aqueous

sodium hydroxide solution (40 ml), -and the organic layer was. dried
over anhydrous magnesium sulfate vand concentrated under reduced
préssure to give 2-(1-adamantyl)ethylamine. Methanol (15 ml) and
triethylamine (2.6 ml., 19 mmol) were added to 2-(1-
adamantylethylamine, and the mixture was stirred at room
temperature. Then, a solution of 2-butynal (0.80 g, 12 mmol) obtained_
by the above-mentioned reaction in methanol (10 ml) was added to
the mixture, and after three hours, sodium borohydride (1.9 g, 50
mmol) was added thereto under ice-cold water-cooling. After one hour,
water (40 ml) was added to the reaction mixture, and the whole was
extracted with chloroform (60 ml). The organic layer was washed with
saturated brine (40 ml) ;md dried over anhydrous magnesium suj_fate.
The organic layer was concentrated under reduced pressure, and the
residue was purified by silica gel ‘column chromatography to give 0.48
g (22%) of the titled compound-as a brown oily matter.
IR(neat): 3302, 2902, 2846, 2279, 2244 cm'!

[B] Preparation of the Present Compounds

Example 1 (preparation of the compound of the present invention)

-1-[2-(1-AdamantyDethyll-1 -pent’yl'3-[3-(4-pyridy1)propyl]urea
(Coﬁlpound No. 1-1)
1,1’-Carbonyldiimidazole (427 mg, 2.63 mmol) was added to a

solution of 4-(3-aminopropyl)pyridine (Intermediate No. 2-1) (285 mg,
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2.09 mmol) in tetrahydrofuran (10 ml), and the mixture was stirred at
room temperature for 20 minutes. 2'(1-Adamanty1)'1\ﬁ
pentylethylamine hydrochloride (Intermediate No. 1-1) (571 mg, 2.00
mmol) was added to the mixture, and the whole was refluxed for one
hour. The reaction mixture was diluted with ethyl acetate (50 ml), the
whole was washed with a saturated aqueous sodiuﬁl
hydrogencarbonate solution (50 ml) and a saturated aqueous sodium
chloride solution (50 ml) successively, and the organic layer was dried
over magnesium sulfate. The solvent was evaporated under reduced
pressure; and the precipitated solid was washed with diisopropyl
ether and filtered off to give 606 mg (73%) of the titled compound.
IR(KBr): 2900, 2845, 1618, 1534 cm !

mp: 124.0-124.7°C

The following compounds of the general formula [1] were obtained by a

.method similar to Example 1.

+1-[2-(1-Adamantylethyl]-1-pentyl-3-[3- (4-pyridyl)-2-propenyllurea
(Compound No. 1-2)
IR(neat): 3339, 2902, 2846, 1626, 1530 cm
* N-[3-(4-Pyridyl)propyll- 1-piperidinecarboxamide (Compound No. 1-3)
IR(neat): 3339, 2934, 2854, 1621, 1538 cm'!
* N-[3-(4-PyridyDpropyll-1,2,3,6-tetrahydropyridine-1-carboxamide
(Compound No. 1-4)
IR(neat): 3337, 2922, 2858, 1624, 1537, 1414 cm'!

* N*[3-(4-PyridyDpropyll- 1,2 ,3,4-tetrahydroisoquinoline-2-
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carboxamide (Compound No. 1-5)
IR(KBr): 3342, 2925, 1614, 1543, 1489 cm'!
mp: 76.0-79.0°C - ‘
+ N[3-(4-PyridyDpropyl]l-4-morpholinecarboxamide (Compound No. 1-
& ‘ ' “
IR(KBr): 3347, 2968, 1626, 1546, 1115 cm'!
mp1k94.0'98.0°C
-1\/'-[3-(4-Py.ridyl)propyl]-1-homopiperidjnecarboxamide (Compound
No. 1-7)
. IR(neat): 3343, 2927, 1625, 1537 cm™! - -
'l,1-Diallyl‘3'[3'(4-pyﬁd§l)propyl]urea (Compound No. 1-8)
IR(neat): 3350, 2928, 1628, 1603, 1535 cm'!
* N-[3-(4-Pyridyl)propyl]l-2-decahydroisoquinolinecarboxamide
{Compound No. 1-9)
IR(neat): 3343, 2855, 2622, 1621, 1539 cm'!
. 1,1-Dibuty1“3-{3-(4-pyridyljpropyl]urea (Compound No. 1-10)
IR(neat): 3347, 2957, 2873, 1626, 1537 cm'!
*1,1-Dihexyl-3-{3-(4-pyridyDpropyllurea (Compound No. 1-11)
IR(neat): 3348, 2928, 2857, 1626, 1532 ¢cm'!
*1,1-Diisopentyl-3-[3-(4-pyridyDpropyllurea (Compound No. 1-12)
IR(neat): 3344, 2955, 2869, 1626, 1533 cm”
*1,1-Didecyl-3-[3-(4-pyridyDpropyllurea (Compound No. 1-13)
IR(neat): 3346, 2925, 2854, 1626, 1537 em'! ‘
+1-{2-(1-Adamantyl)ethyl] '1-[2-(Nbenzylokycarbonyl-l\f-

methylamino)ethyl]-3-[3'(4'pyridyl)pr0pyl}urea (Compound No. 1-14)
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IR(neat): 3360, 2902, 2846, 1772, 1699, 1634, 1532 cm"!
*1-[2-(1-Adamantylethyl]-1-[2- (dimethylamino)ethyl]-3-[3-(4-
pyridyDpropyllurea (Compound‘No. 1-15) ‘

IR(KBr): 3322, 2900, 2845, 1621, 1526 cm'!

mp: 104.0-106.5°C )
. 1-{2'(1-Adamantyl)ethyl] -1-propyl-3-[3-(4-pyridyl)propyllurea
(Compound No. 1-16)

IR(KBr): 3331, 2901, 2846, 1622, 1602, 1534 cm'!

mp: 99.0-103.06°C
+1-[2-(1-AdamantyDethyl]-1-{2-propynyl)-3-[3-(4-pyridyDpropyilurea
(Compound No. i-l'?)

IR(KB1): 3322, 3204, 2899, 2845, 2112, 1626, 1605, 1543, 1444
ot

mp: 152.0-154.0C
«1-[2-(1-Adamantyl)ethyl]-1-(2-methoxyethyl)-3-[3-(4-
pyridyDpropyljurea (Compdund No. 1-18) |

IR(KBr): 3321, 2900, 2846, 1625, 1602, 1534, 1451 cm'!

mp: 101.5-104.5°C ’ ¢
*1-[2-(1-AdamantyDethyl]-1-cyclopropyl-3-[3-(4-pyridyl)propyllurea
] (Compoﬁnd No. 1-19)

IR(KBr): 3365, 2900, 1633 cm'!

mp' 108.0-115.5C A
+1-[2-(1-Adamantyl)ethyl]-1-cyanomethyl-3-[3-(4-pyridyDpropylluzrea
(Compound No. 1-20) | -

TR(neat): 3350, 2903, 2247, 1644 cm'!
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“+1-[2-(1-Adam antyl)ethyl]-1-cyclopenty]methy1-3--[3-(4-
pyridyDpropyllurea (Compo.und No. 1-21)
IR(KBr): 3328, 2906, 2845, 1615, 1450 cm!
mp: 155.0-158.6°C
*1-[2-(1-Adamantylethyll-1-cyclopropylmethyl-3-[3-(4-
pyridyDprepyllurea {(Compound No. 1-22) ‘
IR(KBr): 3328, 2900, 2845, 1618, 1534 cm'!
mp: 123.0-125.0°C
*1-[2-(1-AdamantyDethyl]-1-allyl-3-[3-(4-pyridyDpropyllurea
(Compound No. 1-23) .
TR(KBx): 3329, 2900, 1625, 1538 cm'?
mp: 99.0-102.0°C o
. 1'[2-(I-Adamantyl)ethyl]'3-[3-(4-p‘yridyl)propy1] -1-(3,3,3-
trifluoropropyl)urea (Compound No. 1-2.4)
IR(KBr): 3310, 2900, 2847, 1622, 1543 cm'!
mp: 107.5-109.0°C
*1-[2-(1-Adamantylethyl]-1-(2 -butenyl)-3-[3-(4-pyridyDpropyllurea
(Compound No. 1-25)
IR(KBr): 3328, 2900, 1619 cm'!
mp: 89.5-93.5C _
*1-[2-(1-AdamantyDethyl]-1-[2-[ A-(#butoxycarbonyl)- M-
methylaminolethyl]-3-[3-(4-pyridyDpropyllurea (Compound No. 1-26)
IR(neat): 3350, 2903, 2646, 1694, 1633, 1537 cm'!
'l-[2-(1;Adamantyl)ethy1]'3'[3'(4'vpy'ridyl)pr0py]]'1'(2-

thienylmethylurea (Compound Ne. 1-27)
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IR(KBr): 3328, 2900, 2845, 1626, 1544 cm'!
mp: 142.5-144.5°C _
'1-[2-(1-Adamantﬂ)ethy1]'1'benzyloxy-3'[3'(4'pyridyl)p1‘0py1]urea
{Compound No. 1-28) .
IR(neat): 3444, 3350, 2902, 2846, 1666, 1517 cm*!
'_1‘[2j(1-Adamantyl)ethyl]'1‘hexy1-3'[3'(4-pyridy1)propyl]urea '
(Compound No. 1-29)
IR(XBr): 3354, 2901, 2845, 1619, 1538 cm'!
mp:119.5-121.5°C
+1-(1-Adamantyl)methyl-1-propyl-3-[3-(4-pyridyDpropyl]urea
- (Compound No. 1-30)
IR(neat): 3350, 2002, 1626 cm'!
. 1-[2'(1-Adamanty15ethy1]‘1'(3'methyl-2-butenyl)'i-}-[3'(4-
pyridyl)propyllurea (Compound No. 1-31)
IR(KBr): 3358, 2900, 2845, 1622, 1526 cm'!
mp: 93.0-96.0°C
*1-[2-(1-Adamantyl)ethyl]- 1-dec&l-3-[3-(4-pyn’dyl)propyl]urea
(Compound No. 1-32)
IR(KBr): 3340, 2924, 2846, 1626, 1602, 1534 cm!
mp: 75.0-76.0°C
+1-[2-(1-Adamantylethyl]- 1-(2-methyl-2-propenyl)-3-[3-(4- o
_pyridyDpropyllurea (Compound No. 1-33)
IR(KBr): 3336, 2905, 2846, 1624, 1544 cm'!
mp: 108.0-109.0C

«1-{2-(1-Adamantylethyl]l-1-cinnamyl-3-[3-(4-pyridyDpropyllurea

6

-73-




(Compound No. 1-34)

IR(KBr): 3374, 2899, 2844, 1619, 1534 cm'!

mp: 130.0-134.5C
+1-{3-(1-AdamantyDpropyll-1-propyl-3-[3-(4-pyridyl)propyllurea
(Compound No. 1-35)

IR(neat): 3349, 2901, 1626, 1536 cm'!
¢1-(1-AdamantyDmethyl-1-pentyl-3-[3-(4-pyridyDpropyllurea
(Compound No. 1-36)

IR(neat): 3349, 2903, 1625, 1531 cm'!
*1-[2-(1-Adamantylethyl]- 1-(2-methylthiazél'4-yl)methylﬁ'[3'(4-
pyridyDpropyllurea (Compound No. 1-37)

IR(neat): 3337, 2901, 1632, 1536 cm'! .

. 1,1-Dipentyl'3'[3'(4'p§ridyl)propy1]urea (Compound No. 1-38)

IR{neat): 3347, 2929, 2859, 1626, 1537 cm.'!
*1-Pentyl-1-(2-piperidinoethyl)-3-[3-(4-pyridyDpropyl]urea
{Compound No. 1-39) »

IR(neat): 3350, 2933, 2856, 1640, 1533 cm'!
+1-{2-(1-Adamantyl)ethyl]- 1-methy1-3-[3-(4-pyrjdyl)propy1]ure:;1
(Compound No. 1-40) '

IR(KBr): 3334, 2901, 2846, 1626, 1604, ‘1534 cm'!

mp' 99.0-109.0°C
*1-[2-(1-Adamantyl)ethyl]-1-ethyl-3-[3-(4-pyridyl)propyllurea
(Compound No. 1-41)

IR(KBr): 3324, 2901, 2845, 1622, 1540 cm'!

mp: 106.0-115.0C
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+1-[2-(1-AdamantyDethyl]-1-furfuryl-3-[3-(4-pyridyDpropyllurea
(Compound No. 1-42)

IR(KBY): 3331, 2900, 2846, 1618, 1538 cm'! '

mp: 128.0-130.0°C
+1-[2-(1-AdamantyDethyl]l-1:-benzyl-3-[3-(4-pyridyl)propyllurea
(Compound No. 1-43)

IR(KBr): 3335, 2901, 2847, 1619, 1538 cm'!

mp: 130.5-135.0°C
. 1-(2-Cyc10hexy19thy1)-1-penty1'3'[3'(4'pyridy1)propy1]urea
(Compound No. 1-44)

IR(neat): 3345, 2923, 1625, 1603, 1531 cm'!
*1-Pentyl-1-phenethyl-3-[3-(4-pyridyDpropyllurea (Compound No. 1
45)

IR(neat): 3345, 3063, 2929, 1625, 1533 cm!

. l-Butyl; 1-(2-cyclohexylethyl)-3-(4-pyridyl)methylurea (Compound
No. 1-46)

IR(neat): 3342, 2922, 2851, 1629, 1602, 1563, 1530, 1448 cm'!
*1-(2-Cyclohexylethyl)-1,3-bis[(4-pyridy)methyllurea (Compound No.
1-47)

IR(neat): 3337, 3029, 2922, 2850, 1633, 1602, 1534, 1445 cm'!
*1-(2-Cyclohexylethyl)-3-(4-pyridy)methyl-1-(2-thienyl)methylurea
(Compound No. 1-48)

IR(neat): 3342, 2921, 2850, 1631, 1602, 1562, 1536, 1415,
1267, 1227 em'!

*1-[2-(#Butoxycarbonyl)ethyl]-1-(2-cyclohexylethyl)-3-(4-
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pyridyDmethylurea (Compound No. 1-49)

IR(neat): 3347, 2977, 2923, 2851, 1727, 1633, 1602, 1563,
1531, 1449 cm'! »
+1-(2-Cyclohexylethyl)-1-[2-(methoxycarbonyl)ethyll-3-(4- .
pyridyDmethylurea (Compouhd No. 1-50)

IR(neat): 3348, 2923, 2850, 1737, 1633, 1603, 1563, 1532, 1437
em'! .
+1-(2-Carbamoylethyl)-1-(2-cyclohexylethyl)-3-(4-pyridyl)methylurea
{Compound No.f 1-51)

IRineat)i 3324, 2922, 2850, 1673, 1632, 1606, 1563, 1530, 1448
cm'! -
»1-{2-Cyclohexylethyl)-1-pentyl-3-(4-pyridyl)methylurea {Compound
No. 1-52) ‘

IR(KBr): 3313, 2925, 1627, 1602, 1527, 1410 cm'! ‘

mp: 64.7-65.8°C v
+1-(2-Cyclohexylethyl}- 1‘(2-dilmethy1aminoethyl)'3-(4'
pyridyl)methylurea (Compound No. 1-53)

IR(KBr): 3346, 2922, 2850, 2778, 1635, 1562, 1533, 1448 cm'!
-I-[2-[N-(tButoxycarbonyI)-N-methylamino]ethy]]-1-(2- )
cyclohexylethyl)-3-(4-pyridyDmethylurea (Compound Neo. 1-54)

IR(neat): 3338, ‘2976, 2924, 2851, 1694, 1633, 1602, 1563,
1531, 1484, 1450 cm! »
*1-Pentyl-1-[2-(2 -pyridyl)ethyl]'3‘[3'(4-pyridkyl)propy1]u'rea
(Compound No. 1-55)

IR(neat): 3350, 2929, 2859, 1633, 1602, 1537 cm’!

69

|

-76-




*1,1-Bis[2-(1-adamantyl)ethyl]-3-[3-(4-pyridyDpropyllurea (Compound
No. 1'56)

IR(neat): 3358, 2901, 2845, 1625, 1530 cm'! ‘

mp: 80°C
'1'[é-(l-Adamantyl)ethyl]-1-buty1‘3‘[3-(4-pyridyl)propyl]urea .
(Compound No. 1-57)

IR(KBr): 3315, 2901, 1618, 1534 cm'!

mp: 109.5-118.0C
. l,1'Bis(2-hydioxypropyl)'3'[3'(4-pyridyl)propyl]urea hydrochloridé
(Compound No. 1-58)

IR(neat): 3350, 1688, 1638, 1538 cm'!
*1-[Bis(#butoxycarbonylaminomethyl)]methyl-1-isopentyl-3-[3-(4-
pyridyDpropyllurea (Compound No. 1-59)

IR(neat): 3326, 2960, 1698, 1631, 1525 cm"!
+1-Cyclohexyl(phenyDmethyl-1 '(3-phenylplropyl)-S-[3-(4-
pyridyDpropyl]lurea (Compound No. 1-60)

IR(KBr): 3352, 2931, 1619, 1522 em’!

mp: 107.0-112.0°C
. 1,1-Dicyclohexyl-S'[3'(4-§yridyl)propyl]urea (Compound No. 1-61)

"IR(KBr): 3304, 2930, 2848, 1638, 1602, 1533 cm'!

mp: 143.0-145.5C
C 1-[2-[N-(t-Butoxycarbonyl)'N-methylamino]ethyl]-1-ﬁhenethy1-3{3-
(4-pyridyl)propyllurea {Compound No. 1-62) -

IR(neat): 3350, 1694, 1633, 1532, 1166 cm'!

»1-[2-[\(# Butoxycarbonyl)- N°methylaminolethyll- 1-pentyl-3-[3-(4-

K]
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pyridyl)propyl]urea (Compound No. 1-63)

IR(neat): 3350, 1694, 1632, 1537, 1167 cm'!
*1-[2 -(N-Benzyloxycarbonyl-‘!\f-methylamino)ethyl]'l-phenethyl-S-[B-
(4-pyridyDpropyllurea (Compound No. 1-64)

IR(neat): 3350, 1698, 1632, 1531 cm'1
. 1'[3'(1'Adamautyl)propyl]'l-pentyl-3'[3'(4'pyridyljpropyl]urea
(Compound No. 1-65)

IR(KBE)5 3333, 2901, 2844, ‘1623, 1602‘, 1543 cm'!
«1-[2-(1-AdamantyDethyll-3-pentyl-1-[3-(4-pyridyl)propyllurea

(Compound No. 1-66)

IR(KBr): 3370, 3322, 2903, 2846, 1618, 1534 ¢cm!

mp: 47.0-50.0C
'3-[2-(1-Adamantyl)ethyl]-1j[2-(bbutoxycarbonyl)ethyl]'1-[3'(4-
pyridyDpropyllurea (Compound No. 1-67)

IR(neat): 3348, 2902, 2846, 1726, 1627, 1538, 1367, 1152 cm'!
*1-[2-(1-Adamantyl)ethyt]-1-isopropyl-3-[3-(4-pyridyDpropyllurea
_ (Compound No. 1-68) :

IR(KBI‘)3 3330, 2903, 2845, 1614, 1533 cm'L

mp: 132.0-134.0°C |
*1-[2-(1-AdamantyDethyl]-1-[2-(#butoxycarbonyl)ethyl]-3-[3-(4-
pyridyDpropyllurea (Compound No. 1-69)

IR(KBr): 3356, 2903, 1720, 1622, 1538, 1156 cm'!

mp: 124.5-127.0C
+1-[2-(1-Adamantyl)ethyl}-1-cyclopentyl-3- [3-(&pyridyl)propyﬂurea
(Compound No. 1-70)
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IR(KBr): 3297, 2906, 2844, 1618, 1544 cm'!

mp: 135.5-137.5°C
+1-[2-(1-Adamantyl}ethyl]- 1-(#butoxycarbonylamino)-3-[3-{4-
pyridyDpropyllurea (Compound No. 1-71)

IR(neat): 3231, 2903, 1732, 1650 cm"!
'1-[2-(1-Adamanty1)ethyl]-l-pentyl-3-(2-pyridyl)mgthylurea
(Compound No. 1-72)

IR(KBr): 3333, 2900, 2844, 1625, 1535 cm'!

mp: 87.5-92.0°C _
*1-[2-(1-Adamantyl)ethyl]- 1"penty_l'3<(3"pyridyl)methylurea

(Compound No. 1-73)

IR(KBr): 3328, 2901, 2846, 1622, 1530 cm'!

mp: 88.5-101.5°C
*1-[2-(1-Adamantyl)ethyl]-1-pentyl-3-(4-pyridyl'methylurea
(Compound No. 1-74)

IR(KBr): 3331, 2900, 2845, 1626, 1538 cm'!

mp: 96.5-108.0°C ‘
+1-[2-(1-Adamantyl)ethyl]- l-p;antyl-3'[2'(Z-pyridyl)ethyll urea
{Compound No. 1-75)

IR(KBx): 3346, 2904, 2845, 1622, 1539 cm'!

mp: 80.0-100.0°C
*1-[2-(1-Adamantylethyl]- 1-ﬁenty1'3'[2'(3'pyridyl)ethyl]urea
{(Compound N.o. 1-76) .

IR(KBr): 3334, 2900, 2845, 1618, 1541 cm’!

m.pi 11.2.5-'11'4.5°C
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+1-(2-Cyclohexylethyl)-1-(2-methoxyethyl)-3-(4-pyridyDmethylurea
(Compound No. 1-77)

IR(neat): 3350, 2922, 2850, 1633, 1603, 1534 cm'!
+1-[2-(N-Benzyloxycarbonyl- N*methylamino)ethyl]- 1-pentyl-3-[3-(4-
pyridyl)propyllurea (Compound No. 1-78)

IR(neat}Z 3358, 2930, 1701, 1633, 1534 cm'!

. *1-Ethyl-3-[3-(4-pyridyl)propyl]-1-(3,4,5-trimethoxyphenethyl)urea
(Compound No. 1-79.) ’

IR(neat): 3350, 2936, 1626, 1590, 1530, 1239 cm!
+1-[2-(1-Adamantyl)ethyl]-1-pentyl-3-[2 -(4-pyridyDethyllurea
{Compound No. 1-80) .

IR(KBr): 3346, 2901, 2844, 1622, 1538 cm'!

mp: 107-118C
*1-[2-(1 H-5-Imidazolyl)ethyl]- 1-isopentyl-3-[3-(4-pyridyl)propyllurea
{(Compound No. 1-81) .

' IR(neat): 3117, 2954, 1606, 1537 cm'!
*1-Cyclohexyl-1-(3,4-dimethoxyphenethyl)-3-[3-(4-pyridyDpropyllurea
(C;)mpound No. 1-82)

IR(neat): 3353, 2931, 1621, 1515, 1236, 1029 cm™!
*1-[2-(1-Adamantylethyl]l-1-pentyl-3-[3-(2-pyridyDpropyl]urea
(Compound No. 1-83)

TR(KBr): 3324, 2900, 2845, 1622, 1538 cm'!

mp: 84.4-85.7°C
*1-[2-(1-Adamantyl)ethyl]-1-pentyl-3-[3-(3-pyridyDpropyllurea
{Compound No. 1-84)
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“ IR(KBr): 3355, 2902, 2845, 1615, 1526 cm'!

mp: 99.9-105.2°C
*1-Cyclopropyl-3-[3-(4-pyridylpropyl]l-1-(3,4,5-
trimethoxyphenethyl)urea (Compound No. 1-85)

IR(neat): 3400, 2938, 1644, 1590, 1510, 1239, 1128 cm'!
*1-[2-(1-Adamantylethyl]-3-(4-dimethylamino)phenethyl-1-
pentylurea (Compound No. 1-86)

| IR(KBr): 3341, 2900, 2845, 1619, 1526 cm'!

mp: 115.8-118.1°C
+1-[2-(1-AdamantyDethyl] "1-pentyl-3-[4*(4-pyridyl)‘buty1]urea
(Compound No. 1-87)

IR(KBr): 3354, 2900, 2844, 1618, 1538 cm'!

mp: 74.1-78.1°C
»1-[2-(1-Adamantyl)ethyl]l-3-(#butoxycarbonyl)-1-pentyl-3-[2-(4-
pyridylloxyethyl]lurea (Compound No. 1-88)

IR(neat): 2903, 2847, 1704, 1590 cm'!

12 -(1-Adamantylethyl]- 1--[3- [N-(#butoxycarbonyl)- A

methylamino]propyll-3-[3-(4-pyridylpropyllurea (Compound No. 1-89)

IR{neat): 3350, 2903, 2847, 1694, 1632, 1531 cm'!

*1-Cyclobexyl(phenyl)methyl-1-[3-(4-methoxyphenoxy)propyll-3-[3-(4-

pyridyDpropyliurea (Compound No. 1-90)

IR(neat): 3369, 2930, 1626, 1510, 1231 cm'!
+1-[2-(1-Adamantyl)ethyl]-1-pentyl-3-[3-(4-quinolylDpropyl]urea
(Compound No. 1-91)

IR(KBr): 3354, 2902, 2845, 1622, 1534 cm™!
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mp: 80.2102.0C ,
+1-[2-(1-AdamantyDethyll-1-[2-[ V(1 -imidazolylcarbonyl)- V-
methylamino]ethyll-3-[3-(4-pyridyDpropyllurea (Compound No. 1-92)

IR(neat): 3366, 2902, 2846, 1695, 1635, 1604, 1531 cm'!
*1-Diphenylmethyl-1-(3-phenylpropyl)-3- [3'(4'pyridyl)pfop yllurea ,
(_Compound No. 1-93) \

IR(KBr): 3334, 3026, 2927, 1621, 1522 cm'!

mp: 123.0-124.8°C
+1,1-Di(5-hexenyl)-3-[3-(4-pyridyl)propyllurea (Compound No. 1-94)

IR(neat): 3350, 3074, 2930, 2859, 1621, 1538 cm"!

. 1,1-Di(7-octeny1)-3'[3'(4-pyridy1)propyl]ﬁrea (Compound No. 1-95)

IR (neat): 3349, 3074, 2927, 2856, 1625, 1537 cm'!
-4-[2~I3*[2'(1'Adamantyl)ethyi]*3-
pentyllureidoethyl]benzenesulfonamide (Compound No. 1-96).

IR(KBr): 3423, 2906, 2847, 1598, 1540, 1161 cm'!

mp: 85.0-120.7C "

1-[2-1 -AdamantyDethyl]-3-(1-imidazolyl)propyl-1-pentylurea
(Compound No. 1-97)

IR(KBI‘)5 3340, 2902, 2845, 1618, 1534 ¢cm!

mp: 97.0-100.0C
+1-[2-C1 -Adamantyi)ethyl] '3'(4-hyd71'oxypheniethyl)~ 1-pentylurea
(Compound No. 1-98) \

IR(KBrx): 3392, 2902, 2845, 1614, 1535, 1515 em'!

mp: 96.3-99.4°C

+1-[2-(1-Adamantylethyll-1-[2-(3- #butyl-1-methylureido}ethyl}-3-[3-
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(4-pyridyDpropyl]urea (Compound No. 1-99)

IR(neat): 3310, 2903, 1632, 1537 cm'!
*1-[2-(1-AdamantyDethyl]-3-[2-methyl-3-(4-pyridyDpropyll-1-
pentylurea (Compound No. 1-100)

IR(KBr): 3347, 2957, 2902, 2846, 1621, 1604, 1539 em'!

mp: 105.3-112.3°C
+1-[2-(1-Adamantylethyl]-1-[2-(1-methyl-3-propylureido)ethyl]-3-{3-

_ (4-pyridyDpropyliurea (Compoﬁnd Ne. 1-101)

. ‘IR(neat): 3316, 2902, 1631, 1537 cm'!
*1-Pentyl-1-(3-phenylpropyl)-3-[3-(4-pyridyDpropyllurea (Compound
No. 1-102) '

IR(neat): 3348, 2929, 1625, 1537 Cm"
+1-[2-(Acetylamino)ethyl]-1-[2-(1-adamantyDethyl]-3-(3-(4-
pyridylpropyllurea (Compound No. 1-103)

IR(neat): 3291, 2902, 2846, 1632, 1556, 753 cm'!

. 1-[2'(1-Adan‘1anty1)ethyl]' 1 -penty1'3'[3'(4-pyridy1)i)utyl]grea
(Compound No. 1-104) 4
' IR(KBr): 3346, 2901, 2845, 1618, 1601; 1539 cm'!

mp: 93.0-98.0°C
*1-[2-(1-AdamantyDethyl]-3-[3-(4-pyridyDpropyll-1-(4,4,4-
trifluorobutyDurea (Compound No. 1-105) '

IR(KBI)3 3317, 2901,_2846, 1618, 1538, 1255, 1123 cm'!

mp: 142.6-145.0C
. 1-[2-(I-Adamantyl)éthyll'3-[3'(4-pyridy1)Propy1] -1-(5,5,5-

trifluoropentylurea (Compound No. 1-106)
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IR(KBr): 3333, 2900, 2846, 1618, 1534, 1259, 1140 cm !

mp: 116.9-118.9°C '
«1-[2-(1-AdamantyDethyl]-1-[2-| A (#butoxycarbonyl)- M-
methyléminolethyl]‘3‘[2-methyl-3'(4'pyridyl)propyl]urea (Compound
No. 1-107)
| IR(neat): 3350, 29802, 2846, 1694, 1672, 1633, 1603, 1537 cm'!
*1-[2-(1-Adamantylethyl]-1-pentyl-3-[2-(4-pyridylmethyDbutyllurea
(Compound No. 1-108)

IR(KBr): 3347, 2900, 2845, 1622, 1538 cm'!

mp: 72.0-77.0°C
+1-[2-(1-Adamantyl)ethyl]-3-[2-benzyl-3-(4-pyridyl)propyl]l-1-
pentylurea (Compound No. 1-109)

IR(KBr): 3329, 2902, 2846, 1622, 1544 cm'!

mp:111.0-116.0°C
+1-[2-(1-Adamantylethyl]-3-[2,2-bis(4-pyridylmethyl)ethyl]-1-
pentylurea (Compound No. 1-110)

IR(KBr): 3330, 2905, 2845, 1619, 1602, 1534 cm'!

mp:124.0-136.0°C -
*(2)-1-[2-(1-Adamantyl)ethyl]- 1-pentyl-3-[3-(4-pyridyD-2-
propenyllurea (Compound No. 1-111) »

IR(neat): 3338, 2901, 2846, 1625, 1596, 1530 cm'!
«(B):1-[2-(1-AdamantyDethyll-1-pentyl-3-[3-(4-pyridyl)-2-
propényl]urea (Compound No. 1-112)

IR(KBr): 3315, 2900, 2845, 1623, 1526 cm'!

mp: 90-118°C
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*1-Isopentyl-3-[3-(4-pyridyl)propyll- l-(3,3,3-triﬂu0ropropyl)urea
{Compound No. 1-113)

IR(neat): 3342, 2956, 1628, 1604, 1539 cm'!
+1-[2-(1-Adamantyl)ethyl]-3-[3-(4-pyridyDpropyl}-1-(2,2,2-
trifluoroethyl)urea {(Compound No. 1-114)

IR(KBr): 3346, 2901, 2847, 1630, 1604, 1544, 1145, 1108 cm'

mp: 106.2-107.3°C
*3-[2-Methyl-3-(4-pyridyDpropyll-1-pentyl-1-phenethylurea
(Compound No. 1-115)

IR(XBr): 3352, 2927, 2858, 1622, 1530, 1496, 1453, 1416, 1276
cm'l ‘

mp: 49.0-50.6°C
. 1,1-Dibutyl'3'[2'methyl-3‘(4-p).rridyl)propy1]urea (Compound No. 1-
116)

IR(neat): 3347, 2957, 2929, 1624, 1534 cm'!
'1'[2'(I-Adamantyl)e'thyl]ﬂ'[2-methy1’-3'(4'pyridyl)propyl]‘1'(3,3,3-
trifluoropropylurea (Compound No. 1-117)

IR(KBr): 3354, 2901, 2847, 1626, 1540 cm'!

mp: 81.1-84.1°C ‘

: '1-(2-Cyclohexylethyl)‘3'[2-methy1-3'(4-pyridyl)propyl]~1-pentylurea
(Compound No. 1-118)

IR(neat): 3346, 2923, 2852, 1625, 1533 cm'!
*1-(3-Cyclohexylpropyl)- 1'propy1;3'[3'(4'pyﬁdyl)propy1]urea
(Compound No. 1-119)

IR(neat): 3346, 2922, 1626, 1537 cm
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+(->-1-[2-{1-Adamantyl)ethyl]-3-[2-methyl-3-(4-pyridyD)propyl]-1-
pentylurea (Compound No. 1-120)

IR(KBr): 3337, 2900, 1616, 1526 cm'!

mp- 103.0‘10_4.0°C

[al0 p: -4.6° (MeOH, € 1.0)
+(+)-1-[2-(1-Adamantylethyll-3-[2-methyl-3-(4-pyridyDpropyll- 1-
pentylurea (Compound No. 1-121)

. IR(KBr): 3336, 2900, 1616, 1526 cm'!

mp: 102.9-103.5C

[a]20 p: +4.2° (MeOH, C 1.0)
+1-[3-(1-Adamantyl)propyll-1-butyl-3-[3-(4-pyridyDpropyllurea
{Compound No. 1-122) _

IR(KBI)I 3323, 2954, ﬁ904,.2846, 1624, 1603, 1548 cm!

mp: 79.8-80.4°C
+1-[3-(1-Adamantyl)propyll-3-[3-(4-pyridyDpropyl]l-1-(2,2,2-
trifiuoroethyl)urea (Compound No. 1-123) ‘

IR(KBr): 3355, 290.2, 2848, 1627, 1605, 1545, 1145, 1112 cm'!

mp: 88.9-90.0°C
*1-[4-(1-Adamantylbutyl]- 1-ethyl-3-[3-(4-pyridyDpropyl]urea
(Compound No. 1-124)

IR(KBr): 3352, 2897, 2847, 1626, 1604, 1539 cm'!

mp: 92.7-93.7°C
*1-[4-(1-Adamantyl)butyl]-1-propyl-3-[3-(4-pyridyl)propyllurea
(Compound No. 1-125)

IR(KBr}): 3343, 2900, 2847, 1625, 1604, 1544 cm'!
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mp: 110.0-110.5°C

*1-[2-(1-AdamantyDethyl]-1-pentyl-3-[2-(4-pyridylamino)ethyl]urea

(Compound No. 1-126)
IR(KBr): 3301, 2904, 2848, 1628; 1602, 1527 cm'!
mp: 133.9-134.5°C

*(+)-1-[3-(1-AdamantyDpropyll-3-[2-methyl-3-(4-pyridylpropyl]-1-

propylurea (Compouﬁd No. 1-127)
IR(neat): 3350, 2902, 2846, 1625, 1534 cm'!
[a]20 p: +4.2° (MeOH, C'0.51) o
-+1-[3-(1-Adamantyl)propyll-1-propyl-3-(4-pyridylmethylurea
(Compound No. 1-128) .
IR(KBr): 3319, 2902, 1630, 1604, 1537 cm'!
mp: 96.0-98.0°C
*1-[3-(1-Adamantyl)propyl]- 1-propyl-3-[2-(4-pyridylethyljurea
(Compound No. 1-129)
IR(neat): 3345, 2901, 1634, 1538 cm'1
. 1-[3~(1-Adaﬁnanty1)propy1] . 1-ethyl-3‘[3'(4‘-pyridyl)propyl]urea
(Compound No. 1-130) .
IR(KBr): 3345, 2969, 2905, 2845, 1622, 1605, 1535 cm'!

mp: 97.5-98.2°C

*1-[2-(1-Adamantyloxy)ethyl]-1-propyl-3 *[3-(4-pyridyl)propyllurea

{Compound No. 1-131)
IR(neat): 3344, 2911, 2853, 1642, 1603, 1534 cm'!
*1-(1-Adamantyl)aminocarbonylmethyl-1-propyl-3-[3-(4-

pyridyl)propyllurea (Compound No. 1-132) .
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IR(KBr): 3335, 3261, 2910, 2853, 1662, 1622, 1543 cm'!

mp: 132.0-132.5C
+1-[3-(1-Adamantylpropyl]-1-propyl-3-[4-(4-pyridyDbutyllurea .
(Compound No. 1-133)

IR(neat): 3350, 2901, 1623, 1532 cm'!
*1-[3-(1-Adamantylpropyll-1-[2-[ V(£ butoxycarbonyl)- V-
methylamino]ethyl_]‘B-[3-(4-pyridy1)propyl]urea (Compound No. 1-134)

IR(neat): 3347, 2902, 2846, 1696, 1632, 1603, 1534, 1167 cm'!
*1-[2-(1-AdamantyDethyl]-3-[2,2-dimethyl-3-(4-pyridyDpropyll-1-
pentylurea (Compound No. 1-135)

TR(KBx): 3338, 2905, 1620, 1600, 1541 cm!

mp: 82.5-84.9C
*1-[3-(1-Adamantyl)propyl]-3-[3-(4-pyridyDpropyll-1-(3,3,3-
trifluoropropyDurea (Compound No. 1-136)

IR(neat): 3349, 2902, 1628, 1538 cm'! o
«1-[2-(1-AdamantyDethyl]-3-[1-methyl-3-(4-pyridyl)propyl]-1-
pentylurea (Compound No. 1-137)

IR(KBr): 3338, 2902, 2847, 1615, 1533 cm'!

mp: 128.5-129.0°C _ ‘
+1-[2-(1-Adamantylethyl]-3-[3-(#butyldimethylsilyloxy)-3-(4-
pyridyl)propyl]_- 1-pentylurea (Compound No. 1-138)

IR(neat): 3355, 2904, 2849, 1628, 1600, 1532, 1099 cm'!
-(+)-1'[2'(1'Adamantyl)eti1yl]~1'[2'[A"(t*butoxycarbonyl)'1\1- .
methylaminolethyll-3-[2-methyl-3-(4-pyridyDpropyllurea (Compound

No. 1-139)
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IR(KBr): 3345, 2910, 2848, 1693, 1622, 1602, 1538, 1248 cm™!

mp: 122.7-123.7C

[a)20p: +2.8° (MeOH, C'1.0)
+1-[2-(1-Adamantyl)aminoethyl]-1-propyl-3-{3 '(4'1} yridyDpropyl]urea
{Compound No. 1-140) _

IR(neat): 3275, 2908, 2849, 1636, 1536 cm'!
+1-[2-(1-Adamantylethyl]-1-(2-butynyl)-3-[3-(4-pyridyl)propyllurea
(Compound No. 1-141)

IR(neat): 3351, 2903, 2847, 2290, 2221, 1630, 1605, 1538 cm'!
+1-[2-(1-Adamanty)ethyl]-3-[1,2-dimethyl-3-(4-pyridypropyll-1-
pentylurea (Compound No. 1-142) _

IR(neat): 3354, 2904, 2847, 1623, 1604, 1525 cm !
*1-[2-(1-Adamantyl)ethyl]-3-[1-ethyl-3-(4-pyridyl)propyl]l- 1-pentylurea
(Compound No, 1-143) ‘

IR(neat): 3352, 2904, 2847, 1622, 1605, 1529 cm'!
*1-[2-(1-AdamantyDethyl]-3-[3-(#butyldiphenylsilyloxy)-3-(4-
pyridyDpropyl]-1-pentylurea (Compound No. 1-144) »

IR(neat): 3360, 3072, 3050, 2903, 2849, 1634, 1602, 1532, 1428

cm'!

Example 2
*5-(4-PyridyDvaleric acid N-[2-(1-adamantyl)ethyl]- Mpropylamide
(Compound No. 2-1)

N, N-Dimethylformamide (8.4 ml) was added to a mixture of 2-

(1-adamantyl)- Mpropylethylamine (Intermediate No. 1-6) (0.37 g, 1.7
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mmol) and 5-(4-pyridyl)valeric acid (Intermediate No. 5-1) (0.30 g, 1.7
mmol), , and the whole was sti.rred at room temperature. N
Methylmorpholine (0,27 ml, 2.5 mmol) and then 1-ethyl-3-(3-
diﬁeth&laminopropyl)carbodiimjde hydrochloride (0.38 g, 2.0 ‘mmol)
were added thereto, and the whole was stirred overnight. The
reaction mixture was concentrated under reduced pressure, ethyl
"acetate (20 ml) was added to the residue, and the whole was washed
with a saturated aqueous sodium hydrogencal:bonate solution (20 ml)
and saturated brine (5 ml) successively. The orgénic layer was dried
over sodium sulfate, and ethyl acetate was evaporated under reduced
pressure. The residue was purified by basic silica gel column
chromatography to give 0.21 g (33%) of the titled compound as a
colorles.s oily matter.

IR(neat): 2092, 2846, 1644, 1602 cm'!

The following compounds were obtained by a method similar
to Example 2.

*5-(4-Pyridyl)valeric acid N-(1-adamantyl)methyl- N-propylamide
(Compound No. 2-2) '

IR(neat): 3067, 2903, 2847, 1644,.1602 cm!
*5-(4-Pyridyl)valeric acid A*(1-adamantyl)methyl- N-pentylamide
(Compound No. 2-3)

IR(neat): 2903, 2847, 1644, 1601, 1454 cm'1
*5-(4-PyridyDvaleric acid N,N-dibutylamidé (Compound No. 2-4)

IR(neat): 2958, 2932, 1641, 1602 cm'!
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*5-(4-PyridyDvaleric acid N, N-diisopentylamide (Compound No. 2-5)

IR(neat): 2956, 2870, 1639, 1603 cm'!

*5-(4-Pyridyl)valeric acid N-[2-(1-adamantyDethyl]- N-(2- /
buteﬁyl)ar_nide (Compound No. 2-6)

IR(neat): 2903, 2847, 1642, 1602 cm'!

*5-(4-Pyridyl)valeric acid A-[2-(1-adamantylethyl]- M-[2-[V*(&
butoxycarbonyl)- N*methylaminolethyilamide (Compound No. 2-7)

IR(neat): 2904, 2847, 1695, 1644, 1602 cm'!
+5-(4-Pyridybvaleric acid N-[3-(1-adamantyDpropyll- V-propylamide
(Compound No. 2-8)

IR(neat): 2902, 2846, 1643, 1602 cm'!

*5-(4-Pyridyl)valeric acid M-pentyl- N-phenethylamide (Compound No.
2-9) '

- IR(neat): 2930, 2860, 1642, 1602 cm'!
+5-(4-Pyridyl)valeric acid N-[2-(1-adamantylethyli- N-(2-
dimethylaminoethyl)amide (Compound No. 2'.10)

IR(neat): 2903, 2847, 1639, 1605 cm'! _
*5-(4-Pyridylvaleric acid N-(2-cyclohexylethyl)- A-pentylamide
(Compound No. 2-11)

IR{neat): 2924, 2853, 1644, 1601 cm'!

*5-(4-PyridyDvaleric acid N, N-bis[2-(1-adamantyl)ethyllamide
(Compound No. 2-12)

IR(neat): 2901, 2846, 1643, 1602 cm'!

'5'(4'Pyridyl)§/aleric acid N-[2-(1-adamantyl)ethyl]l-N-(3,3,3-

trifluoropropyl)amide (Compound No. 2-13)
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 IR(neat): 2904, 2848, 1647, 1602 cm'!
*5-(4-Pyridyl)valeric acid N[2-(1'adaméntyl)ethyl]-N-pentylamide
(Compound No. 2-14)

IR(neat): 2903, 2847, 1736, 1643, 1602 cm!
+*3-(4-Pyridylmethylthio)propionic acid N'[2-(1<adamantyl)et’hyl]'1\f-
pentylamide (Compouﬁd No. 2-15)

‘IR(neat): 2903, 1643, 1599 cm'!
+*2-Methyl-3-(4-pyridylmethylthio)propionic acid N-[2-(1-
adamantyl)ethyl]- Vpentylamide (Compound No. 2-16)

IR(neat): 2903, 1639, 1600 cm’!
-2-(+Butoxycarbonyl)amino-3-(4-pyridylmethylthic)propionic acid N
[2-(1-adamantyDethyl]- M pentylamide (Compound No. 2-17)

IR(neat): 3284, 2903, 1705, 1644 cm'!
*2-[2-(4-PyridyDethylthiolacetic acid N-[Q'(l-adamant_yl)eth}l]'N
pentylamide (Compound No. 2-18)

IR(neat): 2902, 1635, 1602 cm'!
'(21_2)‘2-(t-Butoxycarbonyl)amino-S-[2-(4-plyridy1)ethylt;hiolpropionic
acid N-[2-(1-adamantyl)ethyl]- Mpentylamide (Compound No. 2-19)

IR(neat): 3287, 2903, 1705, 1644, 1602 cm!

[a]20 p:-19.0° (MeOH, € 0.43) ,
'6-(4-Pyridyl)caproic acid N-[2-(1-adamantyl)ethyl]- M-pentylamide
(Compound No. 2-20)

IR(neat): 2903, 1644, 1602 cm'! |
*4-(4-PyridyDbutyric acid N-[2-(1-adamantyl)ethyll- V-pentylamide

(Compound No. 2-21) .
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IR(neat): 2903, 1644, 1602 cm !

Example 3
*1-[2-(1-AdamantyDethyl]-1-(2-methylaminoethyl)-3-[3-(4-
pyridyDpropyllurea dihydrochloride (Compound No. 3-1)

Methanol (4.4 mi) was added to 1-[2-{1-adamantyDethyl]-1-[2-
[N-(£butoxycarbonyl)- N-methylamino]ethyl]-3-[3-(4-
pyridyDpropyllurea (Compound No. 1-26) (0.30 g, 0.6 mmol), a
calcium chloride tube was attached to the vessel, and the mixture was
stirred at room temperature. A 10% solution of hydrogen chloride in
methanol (4.4 ml) was added to the mixture, the whole was stirred for
one day, and the reaction mixture was concentrated under reduced
pressure to give 0.30 g (quantitatively) of the titled compound as pale

~yellow noncrystalline powder.

IR(neat): 3351, 2904, 2846, 1634, 1538 cm'!

The following compounds were obtained by a method similar
to Example 3.
*1-(2-Cyclohexylethyl)-1-(2-methylaminoethyl)-3-(4-

pyridyl)methylurea dihydrochloride (Compound No. 3-2)

- IR(neat): 3323, 2923, 2850, 1638, 1529, 1449 cm'!
«1-[2-(1-AdamantyDethyl]l- 1-amino-3-[3-(4-pyridyl)propyllurea
dihydrochloride (Compound No. 3-3)

IR(KBr): 3410, 2902, 1637 cm'
mp: about 160°C
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«2-Amino-3-(4-pyridylmethylthio)propionic acid N-[2-(1-
adamantyl)ethyl]- Mpentylamide dihydrochloride (Compouad No. 3-4)

IR(neat): 3402, 2901, 1638, 1608, 1503 cm'i
*5-(4-PyridyDvaleric acid N-[2-(1-adamantyl)ethyl]- A-(2-
methylaminoethyl)amide (Compound No. 3-5)

IR(neat): 3312, 2902, 2846, 1643, 1602, 1450, 1416 eml
+*(2R)-2-Amino-3-[2-(4-pyridyl)ethylthiolpropionic acid N-[Z'(l--
adamantylethyl]- Mpentylamide dihydrochloride (Compound No. 3-6)

IR(KBr): 3423, 2902, 1638, 1609 cm'!

[al2¢ p:-4.9° (H:0,C0.52)
+1-[2-(1-Adamantyl)ethyl]-1-pentyl-3-[2-(4-pyridyl)oxyethyllurea
(Compound-No. 3-7)

IR(neat): 3246, 2903, 2846, 1698, 1604 cm!

Example 4
'4'[3*[3'[2'(1-Adamantyl)ethyﬂ-3-pentylureido]propyl]'l-
methylpyridinium iodide (Compound No. 4-1)

Methyl iodide (90 pl, 1.5 mmol) was added to a solution of 1-
[2-(1-adamantyDethyl]-1-pentyl-3-[3-(4-pyridyDpropyllurea
(Compound No. 1-1) (0.30 g, 0.73 mmol) in acetone (1.5 ml) at room
temperature, and the mixture was stirred overnight. The solvent was
evaporated under reduced pressure from the reaction mixture, and
the precipitated crystals were filtered off with ethyl acetate to give
389 mg (96%) of the titled compound.

IR(KBr): 3374, 2926, 2900, 1616, 1526 cm'!
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mp: 168.0-171.0°C

The following compounds were obtained by a method similar
to Example 4.
*4-[3-[3-[2-(1-Adamantyl)ethyl]-3-[2- N-(#butoxycarbonyl)- \*
methylamino]ethyllureidolpropyl]l-1-methylpyridinium iodide
{Compound No. 4-2) |

IR(neat): 3342, 2903, 2846, 1682, 1644, 1520, 1235, 1166 cm'!
+4-[3-[3-{2-(1-AdamantyDethyl]-3-[2-[ M- (#
butoxycarbonyl)amino]ethyljureidolpropyl]-1-benzylpyridinium

bromide (Compound No. 4-3) v

IR(KBr) :3312, 2907, 2846, 1714, 1694, 1625, 1534, 1246, 1171

cm'! .

mp: 97C

Example 5°
+3-(4-PyridyDpropyl N-[2-(1-adamantyl)ethyl]- M-pentylcarbamate
(Compound No. 5-1)

4-Pyridinepropanol (528 mg, 3.85 mmol) was dissolved in
acetonitrile (20 ml) at room temperature, anvd then triethylamine
(1.61 ml, 11.6 mmol) was added to the solution. Further, NN*
disuécinimidy] carbonate (1.48 g, 5.87 mmol) was added t6 the
mixture, and the whole was stirred for 2.5 hours. The reaction
mixture was concentrated under reduced pressure, and ethyl acetate

(100 ml) and a saturated aqueous sodium hydrogencarbonate solution
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(50 ml) were added to thel residue. Layers were separated, and the
obtained organic layer was washed with a saturated aqueous sodium
chloride solution (50 ml). The organic layer was.dried over anhydrous
sodium sulfate, and the solvent was evaporated under reduced
pressure. The residue was dried under reduced pressure and
dissolved in anhydrous methylene chloride (10 ml). Then, a solution
of 2-(1-adamantyl)- N-pentylethylamine hydrochloride (Intermediate
No. 1-1) (1.32 g, 4.62 mmol) and triethylamine (0.80 ml, 5.7 mmol) in
methylene chloride (90 ml) was added thereto, and the mixture was
stirred for 1.5 hours. The re‘action mixture was washed with a
saturated aqueous sodium hydrogencarbonate solution (50 ml) and a
saturated aqueous sodium chloride solution {50 ml) successively, an&
the organic layer was dried over anhydrous sodium sulfate. The
solvent was evaporated under reduced pressure, and the residue was
purified by silica gel column chromatography to give 1.54 g (97%) of
the titled compound as an oily matter.

IR(neat): 2903, 2847, 1742, 1698 cm'!

The following compounds were obtained by a method similar
te Example 5.
*1-[2-(1-Adamantylethyl]-1-[2-(N-cyclohexyloxycarbonyl- V-
“methylamino)ethy}]-3-[3-(4-pyridyl)propyllurea (Compound No. 5-2}
IR(neat): 3350, 2904, 2847, 1682, 1633, 1604, 1531 cm'!
*3-(4-PyridyDpropyl N'[3'(l-adamantyl)propyl]-x’\/'_'propylcarbamate
{Compound No. 5-3)

8
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IR(neat): 2901, 2846, 1740, 1695, 1645, 1602, 1451, 1423 cm'!
*3-(4-Pyridyl)propyl N-[2-(1-adamantyDethyl]-¥§-(3,3,3-
trifluoropropyl)carbamate (Compound No. 5-4) |

IR(neat): 2903, 2847, 1705, 1603, 1482, 1451, 1425 cm'! )
*3-(4-PyridylDpropyl N[2-(1-adamantyDethyl]- V-[2-[NV* (&
butoxycarbonyl)- V*methylamino]ethyllcarbamate (Compound No. 5-
5) . ‘

IR(neat): 2903, 2847, 1699, 1603, 1480, 1424 cm'!
*2-Methyl-3-(4-pyridyDpropyl N-[2-(1-adamantyl)ethyl]- NV

'pentylcarbamate {Compound No. 5-5)
IR(neat): 2904, 2847, 1701, 1602, 1450, 1424, 1381 cm'!

Example 6
*1-{2-(1-Adamantyl)ethyl]-3-[3-(4-pyridyl)propyllhexahydro-2,4-
-pyrimidinedione hydrochloride (Compound No. 6-1)

A 4 N solution of hydrogen chloride in 1,4-dioxane (2.5 ml)
was added to 1-[2-(1-adamantylethyll-1-[2-(#butoxycarbonyl)ethyll-
3-[3-(4-pyridyDpropyllurea (Compound No. 1-69) (0.23 g, 0.49 mmol),
and the mixture was stirred at room temperature overnight. The
reaction mixture was concentrated under reduced pressure, a 1 N
agqueous sodium hydroxide solutioﬁ (20 ml) and ethyl acetate (30 mD
were added to the residue, and 1ayers were sep-arated. The ethyl
acetate layer was washed with water (20 ml) aﬁd a saturated aqueous
s;)dium chloride solution (20 ml) successively and dried over

anhydrous magnesium sulfate. The ethyl acetate layer was
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concentrated under reduced pressure, and the resulting oily matter
was dissolved in diethyl ether (20 ml). A 4 N solution of hydrogen
chloride in ethyl acetate (0.50 ml, 2.00 mol) was added thereto under
ice-cooling, the mixture was concentrated under reduced pressure,
and the precipitated solid was filtered off with ethyl acetate to give
0.17 g (79%) of the titled compound.

IR(KBr): 2902, 2437, 1710, 1666 cm'!

mp: 177.0-178.5°C

The following compounds were obtained by a method similar
to Example 6. '
+1-[2-(Cyclohexylethyl]-3-(4-pyridyl)methylhexahydro-2,4-
pyrimidinedione hydrochloride (Compound No. 6-2)

IR(KBr): 2925, 2850, 1718, 1671, 1600, 1493, 1450 cm'!

mp: 64.0-74.5°C '
+3-[2-(1-Adamantyl)ethyl)- 1-[3-(4-pyridylpropyllhexahydro-2,4-
pyrimidinedione hydruchloﬁde (Compound No. 6-3)

IR(KBr): 2906, 2845, 1716, 1696, 1658, 1486 cm'!

mp: 170°C ‘

Example 7 ‘
*1-[2-(1-Adamantyl)ethyll-1-pentyl-3-[3-(4-pyridylpropyllthiourea
(Compound No. 7-1)

A solution of 4-(3-aminopropyl)pyridine (Intermediate No. 2-1)

(0.24 g, 1.8 mmol) in anhydrous tetrahydrofuran (10 ml) was added to

'
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1,I-thiocarbonyldiimidazole (0.31 g, 1.8 mmol) under avnitrogen
atmosphere, and the mixture was stirred at room temperature. After
one hour, a solution of 2-(1-adamantyl)-MN-pentylethylamine
hydrochloride (Intermediate No. 1-1) (0.50 g, 1.8 mmol) in anhydrous
tetrahydrofuran (10 ml) was added to the mixture, and the whole was
refluxed for 2.5 hours. Ti1e reaction mixture was allowed to stand,
then ethyl acetate (5,0 ml) and a saturated aqueous sodium
hydrogencarbonate solution (50° ml) were added to the reaction
mixture, and layers were separated. The ethyl acetate layer was
washed with a saturated aqueous sodium chloride solution (50 ml)
and dried over anhydrous magnesium sulfate. The ethyl acetate layer
was concentrated under reduced pressure, and the concentrate was
purified by silica gel column chromatography to give 0.18 g (24%) of
the titled compound.
" IR(eat): 3304, 2902, 2846, 1603, 1530, 1345 cm'!

The following compound was obtained by a method similar to
_ Example 7. )
. 1'(2-Hydroxyethyl)-I‘pl'xenethyl-3-[3-(4-pyridyl)propyl}thiourea
(Compound No. 7'A2)'

IR(KBr): 3022, 2020, 2876, 1606, 1585 cm'!

mp: 105.6-107.1C .

Example 8

. 1-Phenethyl-3‘[_3'(4'pyridyl)propyl] -2-imidazolidinethione
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(Coinpound No. 8-1)

Anhydrous tetrahydrofuran (2.5 ml) was added to 2 mixture of
1-‘(2-hydruxyethy1)-1-phenethyl-3-[3-(4-pyridyl)prdpyl]thiourea .
(vCompound No. 7-2) (601 mg, 1.75 mmol) and triphenylphosphine (913
mg, 3.49 mmol), and the whole was stirred under ice/methanol-
cooling. A solution of‘ diisopropyl azodicarboxylate (710 mg, 3.49
mmol) in anhydrous tetrahydrofuran was added dropwise thereto, and
after 10 minutes, ethyl acetate (100 ml) was added to the reaction
mixture. The whole was washed with a saturated aqueous sodium
hydrogencarbonate solution (40 ml) and saturated brine (40 ml)
successively, and the organic layer was dried over sﬁdium sulfate and
concentrated under reduced pressure. The residue was purified by
silica gel column chromatography, and the obtained solid was filtered
off with hexane to give 107 mg (19%) of the titled compound as
crystals. ,

IR(KBr): 3064, 3018, 2926, 2858, 1601, 1560, 1498, 1456 cm'!

mp: 99.5-104.0C

Example 9
+1-[2-(1-AdamantyDethyl]-3-(3-(4-pyridyDpropyllhexahydropyrimidin-
2-one (Compound No. 9-1)

To a-solution of 1-adamantaneacetic acid (1.50 g, 7.72 mmol}
in anhydrous methylene chloride (30.0 ml) were added 1-
hydroxybenzotriazole (1.15 g, 8.49 mmol), B-alanine eth-yl ester

‘hydrochloride (1.30 g, 8.49 mmol), 1-ethyl-3-(3-
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dimethylaminopropyl)carbodiimide hy.d_rochloride (1.63 g, 8.49 mmol)
and N methylmorpholine (2.05 ml, 18.7 mmol) under ice-cooling, and
the mixture was stirred at room temperature overnight. The reaction
mixture was concentrated under reduced pressure, and ethyl acetate
(50 m]) was added to the residue. The whole was washed with a 10%
aqueous citric acid solution (50 ml), water (50 ml), a saturated
aqueous sodium hydrogencarbonate solution (50 ml), water (50 ml)
and a saturated agueous sodium chloride solution (50 ml)
successively, and the organic layer was dried over anhydrous
magnesium sulfate. The organic layer was concentrated under
reduced ‘pressure to give 2.48 g (quantitatively) of ethyl 3-[(1-
adamantly)methylcarboxamide]propionate as a white solid.

Next, ethyl 3-[(1-adamantly)methylcarboxamidolpropionate
(2.40 g, 8.18 mmol) was dissolved in ethanol (5 ml), a 2 N aqueous
sodium hydroxide solution (4.50 ml, 9.00 mmol) was adde’d thereto
under ice-cooling, and the mixture was stirred at room temperature
for two hours. Under ice-cooling, 2 N hydrochloric acid (15 ml) was
added to the reaction mixture to acidify it weakly, and the whole was
extracted with ethyl acetate (70 ml). The organic layer was washed
with water (50 ml) and a saturated aqueous sodium chleride solution
(50 ml) successively and dried over anhydrous magnesium sulfate.
The organic layer was concentrated under reduced pressure, and the
precipitated solid was filtered off with diethyl ether to give 1.43 g
(70.1%) of 3-[(1-adamantyl)methylcarboxamido]propionic acid.

Next, to a solution of 3-[(1-
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adamantyDmethylcarboxamidclpropionic acid (1.4 g, 5.6 mmol) in
anhydrous methylene chloride (10 ml) were added 1-
hydroxyi}enzotriazole (0.83 ¢, 6.2 mmol), 1-ethyl-3-(3-
dimethylaminopropylcarbodiimide hydrochloride (1.2 g, 6.2 mmol), 4-
(3-aminopropyl)pyridine (Intermediate No. 2-1) {0.80 g, 5.9 mmol) and
N-methylmorpholine (0.68 ml, 6.2 mmob) under ice-cooling, and the
mixture was stirred at room temperature overnight. The reaction
mixture was concentrated under reduced pressure, and ethyl acetate
(50 ml) was addéd to the residue. The whole was washed with a
saturated aque;)us sodium hydrogencarbonate sclution (30 ml), water
(30 ml) and a saturated aqueous sodium chloride solution (30 ml)
successively, and the organic layer was dried over anhydrous

- magnesium sulfate. The organic layer was concentrated under

. reducgd pressure, and the precipitated solid was filtered off with
diethyl ether to give 1.9 g (88%) of 3-[(1-
adamantyl)met}lylcarboxamidojpropionic acid 3-(4-
pyridyDprepylamide.

Anhydrous diethyl ether (20 ml) was added to lithium
aluminum hydride (0.45 g, 12 mmol) unﬁer ice-cooling. Then, a
solution of the obtained 3-[(1-
adamantyl)methylcarboxamidolpropionic acid 3-(4-
pyridyl)prepylamide (0.50 g, 1.3 mmol) in anhydrous tetrahydrofuran
(10 ml) was added dropwise to the mixture over 15 minutes, and the
whole wés stirred at room temperature overnight and further

refluxed for 4.5 hours. Then, a 2 N aqueous sodium hydroxide
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solution (30 ml) and ethyl acetate (30 ml) were added carefully to the
reaction mixture under ice-cooling, and layers were separated. The
ethyl acetate layer was washed with water (30 ml) and a saturated
aqueous sodium chleride solution (30 ml) successively and dried over
anhydrous magnesium sulfate. The ethyl acetate layer was
concentrated under reduced pressure, and the residue was purified by
silica gel column chromatography to give 0.05 g (10%) of N-[2-(1-
adamantylethyl]- N*[3-(4-pyridyDpropyli-1,3-propanediamine.

To anhydrous methylene chloride (50 ml) were added a
‘solution of the obtained MN[2-(1-adamantylethyll-N*[3-(4-
pyridyDpropyl]l-1,3-propanediamine (80 mg, 0.23 mmol) in anhydrous
methylene chloride.(lo ml) and a solution of 1,1"carb0nyldﬁmidazble
(40 mg, 0.26 mmol) in anhydrous methylene chloride (10 ml) dropwise
simultaneously with stirring at room temperature over 20 minutes.
The mixture was stirred overnight, the reaction mixture was
concentrated under redﬁced pressure, and the residue was purified by
silica gel column chromatography to give 8.0 mg (9.4%) of the titled
compound.

IR(neat): 3400, 2902, 2846, 1625, 1531, 1451 ¢m'!

' Example 19

+1-Acetylamino-1-[2-(1-adamantylethyl]l-3-[3-(4-pyridyDpropyllurea

(Compound No. 10-1) _
Pyridine (2.0 ml) and acetic anhydride (1.0 ml) were added to

1-[2-(1-adamantyl)ethyl]-1-amino-3-[3 '(4-pyridy1)pfopy1]urea
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dihydrochloride (Compound No. 3-3) (0.20 g, 0.47 mmol) at room
temperature, and the mixture was stirred for 15 minutes. The solvent
was evaporated under reduced pressure from the reaction mixture,
and the residue was distributed with ethyl acetate (10 ml) and water
(10 ml). The organic layer was washed with a saturated aqueous
sodium hydrogencarbonate solution (10 ml) and saturated brine (10
ml) and dried over anhydrous magnesium sulfate. The solvent was
evaporated under reduced pressure, and the residue was purified by
silica gel column‘chromatography to give 0.11 g {58%) of the titled
commpound.

IR(KBr): 3374, 3163, 2907, 1694, 1638 cm'!

mp: 140.0-146.0°C

The follwing compounds were obtained by a method similar to
Example 10. Acid chlorides were optionally used.

*1-[2-(V-Acetyl- methylamino)ethyl]l-1-[2-(1-adamantyDethyl]-3-[3- .
(4-pyridyl)propyllurea (Compound No. 10-2)

IR(neat): 3337, 2902, 1632, 1535, 1492 cm'1
+1-[2-(1-AdamantyDethyl]-1-[2-(Misonicotinoyl- V-
methylamine)ethyll-3-[3-(4-pyridyl)propyllurea (Compound No. 10-3)

IR(neat): 3350, 2902, 2846, 1633, 1531, 1450, 1.408 cm'!
-1-{2-(1-AdamantyDethyl]-1-[2-[ 'methyl- -
(methylsulfonyl)aminolethyl]-3-[3-(4-pyridyl)propyllurea .(Compound
No. 10-4)

IR(KBr): 3319, 2902, 2845, 1616, 1540, 1326, 1142 cm!
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mp: 164.9-167.2°C
*1-[2-(1-AdamantyDethyi]-1-[2-{ ¥ methyl- N-{p-
to]ylsulfonyl)_amino]ethyl]'3‘[3-(4-pyridyl)propyl]urea (Compound No.
10-5)

IR(neat): 3358, 2902, 2846, 1633, 1603, 1531, 1343, 1161 cm'!
+*1-[2-(1-Adamantyl)ethyl]-1-[2-[ N(3,3-dimethylbutyryl)- V- _
methylamino]ethyll-3-[3-(4-pyridyl)propyllurea (Compound No. 10-6)

IR(KBr): 3325, 2906, 2845, 1652, 1616, 1534 cm'!

I;lpi 101.4-102.4°C
*1-[2-(1-Adamantyl)ethyl]- 1-[2‘(1\Fe'thoxycarbonyl'N
methylamino)ethyl]-3-[3-(4-pyridyl)propyl]urea (Compound No. 10-7)

TR(neat): 3350, 2902, 2846, 1698, 1633, 1532 cm
+1-[2-(1-Adamantyl)ethyl]-1-[2-[ M (#butoxycarbonyl)amine]ethyll-3-
[3-(4-pyridyDpropyllurea (Compound No. 10-8)

IR(KBr): 3312, 2905,2845, 1710, 1637, 1606, 1534, 1269, 1249,
1174 em'! |

mp: 158.0-160.5°C
«1-[2-(1-Adamantyl)ethyl]- l'[2'[N(bbuto#ycarbony_l)-]\/—
gthylamino]ethyl]-3'[3'(4-pyridyl)propy1]urea (Compound No. 10-9)

IR(neat): 3349, 2902, 2846, 1693, 1667, 1633, 1603, 1531,
1452, 1416 cm™! 7
+1-[2-(1-AdamantyDethyl]-1-[2-[A-(1,1-dimethyl-2,2,2-
trichloroethoxycarbonyl)- N°methylaminolethyl]-3-[3-(4-
pyridyl)propyl]uréa (Compound No. 10-10)

-IR(neaOi3359,2903,2846,1707,1636,1603,1534cnr‘
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mp: 47.0-52.0°C _
*1-[2-(1-Adamantyl)ethyl]-1-[2-[¥-(1,1-dimethylprepoxycarbonyl)- M
methylaminoJethyl]-3-[3-(4-pyridyD)propyllurea (Compo‘und No. 10-11)

IR(neat): 3349, 2972, 2902, 2846, 1695, 1631, 1603, 1534,
1226, 1159 cm'!
+1-[2-(1-AdamantyDethyl]-1-[2-(Nisopropoxycarbonyl- A-
methylamino)ethyl]-3-[3-(4-pyridyDpropyllurea (Compound No. 10-12)

[R(neat): 3350, 2903, 2846, 1696, 1632,-1603, 1530 cm'!
*(-)-1-[2-(1-AdamantyDethyl}- 1-[2- (N menthoxycarbonyl-
methylamino)ethyl]-3-[3-(4-pyridyl)propyllurea (Compound No. 10-13)

IR(neat): 3350, 2904, 2847, 1694, 1633, 1603, 1530 cm'!

[a]20p: -27.5° (MeOH, £ 1.0)
*1-[2-(1-AdamantyDethyll-1-[2-[3-(3,3-dimethylbutyryl)- &
methylamino]ethyl]-3-[2-methyl-3-(4-pyridyDpropylJurea (Compound
No. 10-14)

.IR(neat)f 3324, 2902, 2846, 1633, 1537 cm'!
*5-(4-PyridyDvaleric atid N-[2-(1-adamantyDethyl]- N-[2-(N*
isopropoxycarbonyl- N*methylamino)ethyllamide (Compound No. 10-
15)

IR(neat): 3553, 2978, 2903, 2847, 1697, 1646 cm'!
*5-(4-Pyridyl)valeric acid N-[2-(1-adamantyDethyl]- N-[2-(V*

' benzyloxycarbonyl-N"methylamino)e;hyl]amide (Compouﬁd No. 10-
16) ‘
IR(neat): 3387, 3030, 2903, 2847, 1701, 1646, 1602, 1453, 1422

cm'!
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*5-(4-PyridyDvaleric acid N-[2-(1-adamantyDethyl]- N-[2-[V*(3,3-
dimethylbutyryl)- N*methylaminolethyllamide (Compound No. 10-17)
IR{(neat): 3501, 2903, 2847, 1645, 1603, 1455, 1417 cm'}".

‘ Example 11
*1-[2-(1-Adamantyl)ethyl]- 1;3-diinethyl-3'{3-(4-pyridy1)propyl]urea
(Compound No. 11-1) .

A solution of triphosgene (190 mg, 0.640 mmol) in
dichloromethane (6.0 ml) was stirred at room temperature under a
nitrogen  atmosphere. A  solution of 2-(1-adamantyl)-V
methylethylamine (Intermediate No. 3-1) (330 mg, 1.71 mmol) and
diisopropylethylamine {0.357 ml, 2.05 mmol) in dichloromethane (6.0
m]) was added dropwise thereto over 17 minutes. After eight minutes,
a solution of N-methyl-3-(4-pyridy1)propy1amine (Intermediate No. 3-
3) (264 mg, 1.78 mmol) and diisopropylethylamine (0.357 ml, 2.05
mmol) in dichloromethane (5.1 ml) was added to the mixture at a
stretch, and the whole was stirred for 20 hours. ’l;he reaction mixture
was diluted with diethyl ether (40 ml), the whole was washed with a
saturated aqueous sodium hydrogencarbonate solution (40 ml) twice
and a saturated aqueous sodium chloride solution (40 ml
successively,; and the organic layer was dried over magﬁesium sulfate.
The solvent was evaporated under reduced pressure, and the residue
was purified by silica gel column chromatography to give 335 mg
(54%) of the titled compound.

IR(neat): 2903, 2846, 1638, 1602, 1492 cm'!
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Example 12
*1-[2-(1-Adamantyl)ethyl]-1-hydroxy-3-[3-(4-pyridyDpropyllurea
(Compound Ne. 12-1}

2 N Hydrochloric acid (4.0 ml) was added to a solution of 1-[2-
(1-adamantyDethyl]-1-benzyloxy-3-[3-(4-pyridyDpropylJurea
(Compound No. 1-28) (438 mg, 0.978 mmol) in methanol (9.78 ml),
and a nitrogen gas was bubbled through'the mixture. To the mixture .
was added 10% palladium on carbon (43 mg), and the whole was
stirred under hydrogen at 1 atm for three days. The palladium on
carbon was filtered out, the filtrate was cqncentrated under reduced
pressure, and the concentrate was diluted with diethyl ether (30 ml).
The whole was washed with a saturated aqueous. sodium
hydrogencarbonate solution (30 ml) and a saturated aqueous sodium
chloride solution (30 ml) successively, and the organic layer was dried
over magnesium sulfate. The solvent was evaporated under reduced
pressure, and the residue was purified by silica gel column
chromatography to give 119 mg (34%) of the titled compound.

IR(KBr): 3438, 3152, 2903, 2847, 1650 cm'!

mp: 101.0-102.5C

Example 13
+1-[2-(1-AdamantyDethyl)- 1-pentyl-3-[3-(4-pyridyl)propyllurea
hydrochloride (Compound No. 13-1)

A 4 N solution of hydrogen chloride in ethyl acetate (0.400 ml,
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1.60 mmol) was added to a solution of 1-[2-(1-adamantyl)ethyl]l-1-
pentyl-3-[3-(4-pyridyDpropyllurea (Compound No. 1-1) (200 mg, 0.486
mmol) iﬁ chloroform (0.3 ml). The solvent was evaporated under
reduced pressure, and the precipitated solid was washed with ethyl
acetate and filtered off. The obtained crude crystals were
recrystallized from 2-butanone (5.0 ml) to give 94 mg ‘(43%) of the
titled compound.
IR(KBr): 3322, 3050, 2902, 2496, 1621, 1534, 1450 cm'!

mp: 157.0-158.0°C

The following compounds were obtained by a method similar
to Example 13,_
*1-[2-(1-adamantylethyl]-1-propyl-3-[3-(4-pyridyl)propyl]Jurea
hydrochloride (Compound No. 13-2)

IR(neat): 33;38, 2901, 2845, 1620, 1450 cm;1
°1- (2-Cyclohexyletﬁy1)-3- (4-pyridyl)methyl-1-(2-thienyDmethylurea
hydrochloride (Compound No. 13-3)

IR(KBr): 3296, 2923, 1635, 1599, 1518 cm'!

mp: 161.8-164.4°C
+1-[2-(1-Adamantylethyl]-1-butyl-3-[3-(4-pyridyDpropyllurea
hydrochloride (Compound No. 13-4)

IR(neat): 3331, 2901, 2845, 1754, 1636, 1537 cm'!
+1,1-Bis[2-(1-adamantyl)ethyll-3-[3-(4-pyridyDpropyllurea
hydrochloride (Compound No. 13-5)

IR(KBr): 3289, 2900, 2844, 1637, 1560 cm'!
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mp: 120.0-122.5°C
+1-{2-(1-Adamantyl)ethyl]-1-(2-aminoethyl)-3-[3-(4-
pyridy])propyl]lurea dihydrochloride (Compound No. 13-6) ‘

IR(neat): 3358, 2902, 2846, 1634, 1538, 756 cm'!
*2-[2-(4-Pyridyl)ethylamino]acetic acid A*[2-(1-adamantyl)ethyl]- V-
pentylamide dihydrochloride (Compound No. 13-7)

IR(KBr): 3424, 2902, 1651 cm'!

mp: 133.7-137.0°C
*3-[N*Methyl- N*(4-pyridylmethyl)aminolpropionic acid A-[2-(1- °
édamantyl)ethyl]-N-pentylamide dihydrochloride {Compound No. 13-
) |

IR(KBr): 3424, 2901, 2846, 1641 cm™!
*1,1-Diisopentyl-3-[3-(4-pyridylpropyllurea hydrochloride (Compound
. No. 13-9)

_ IR(KBr): 3082, 2956, 2869, 2614, 1626; 1526 cm™!

mp: 120.5-131.7°C
*1-[3-(1-AdamantyDpropyl]-1-propyl-3-[3-(4-pyridyDpropyllurea
phosphate (Compound No. 13-10) .

IR(KBr): 3517, 3423, 1642, 1594, 1539, 1508 cm'!

mp: 148.0-149.0°C

Example 14
»1-[2-(1-Adamantylethyl]-3-[3-hydroxy-3-(4-pyridylpropyl]-1-
pentylurea (Compound No. 14-1) '

A solution of 1-[2-(1-adamantyDethyl]-3-[3-(+
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butyldimethylsilyloxy)-3-(4-pyridyDpropyl]-1-pentylurea (Compound
No. 1-138) (136 mg, 0.250 mmol) in 10% hydrogen chloride-methanol
(2.3 ml) was s'tirred at room temperature for three days. The solvent
was evaporated under reduced pressure, the residue was distributed
with ethyl acetate (50 ml), water (30 ml) and a 1 N aquecus sodium
hydroxide solution (20 ml), and the organic layer was washed with a
saturated aqueous sodium chloride solution (40 ml). The organic layer
was dried over anhydrous anhydrous sodium sulfate, the solvent was
evaporated under reduced pressure, and the residue was purified by
silica gel column chromatography to give the titled compound (59.2
meg, colorless noncrystalline powder, 55.3%).

IR(neat)I 3339, 2904, 2847, 1622, 1605, 1532 cm'!

Example 15
'cis-1'[2'(l}'Adamantyl)ethyH"1'peutyl'3'{2'(4'
pyridyl)cyclopropylmethyl]uréa (Compound No. 15-1)

A 1.0 M solution of diethylzinc in hexané (3.1 ml, 3.1 mmol}
and chloroiodomethane (0.44 ml, 6.1 mol) were added to a sclution of
(2)-1-(2-(1-adamantyDethyll-1-pentyl-3-[3-(4-pyridyl)-2-propenyllurea
(Compound No. 1-111) in anhydrous 1,2-dichloroethane (3 ml) under a
nitrogen atmosphere and ice-cooling, and the mixture was stirred for
one hour. A saturated équeous ammonium chloride solution {10 ml)
was added to the reaction mixture under iée'cooling, and the whoie
was stirred at room temperature for 20 minutes and distributed with

' ethyl acetate (20 mD) and a saturated aqueous ammonium chloride
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solution (10 ml). The organic layér was washed with a saturated
aqueous sodium chloride solution (10 ml) and dried over anhydrous
magnesium sulfate. The solvent was evaporated under reduced
pressure, and the resulting residue was purified by silica gel column
_chromatography to give 9.0 mg (3.5%). of the titled compound as
colorless crystals.

IR(KBr): 3340, 3025, 2903, 2847, 1617, 1603, 1525 cm'!

mp: 128.0-130.0°C

Example 16
'4-[3'[3'[2'(1-Adamantyl)ethyl]'3-pentylureido]propyl]pyridine N
oxide (Compound No. 16-1) -
m-Chloroperbenzoic acid (2.5 g, 15 mmol) was added to a
solution of 1-{2-(1-adamantyl)ethyl]-1-pentyl-3-[3-(4-
pyridyDpropyllurea {Compound No. 1-1) (3.0 g, 7.3 mmol) at room
temperature under a nitrogen atmosphere, and the mixture was
stirred overnight. The reaction mixture was distributed with
chloroform (20 ml) and a 1 N aqueous sodium hydroxide solution (60
ml). The organic layer was washed with water (10 ml) and a saturated
aqueous sodium chloride solultion (10 ml) successively and dried over
anhydrous magnesium sulfate. The solvent was evaporated under
reduced pressure, and the resulting residué was purified by silica gel
column chromatography to give 2.92 g (94.2%) of the titled compound.
IR(KBr): 3346, 2902, 2845, 1622, 1538, 1217, 1178 cm"}

mp: 97.8-127.0°C
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Example 17
+1-[2-(1-AdamantyDethyl]-1-[2-[ M- (2-methoxyethyD)- N
methylamino]ethyll-3-[3-(4-pyridylDpropyllurea {Compound No. 17-1)
To N,N-dimethylformamide (20 ml) were added 1-[2-(1-
adamantylethyl]-1-(2-methylaminoethyl)-3-[3-(4-pyridylpropyllurea
(1.50 g, 3.76 mmol), which was a free base of Compound No. 3-1,
potaésium carbonate (1.56 g, 11.3 mmol) and sodium iodide {1.69 g,
11.3 mmol) at room temperature, then 2-chloroethyl methyl ether
(412 11, 4.51 mmol) was added to the mixture, and the whclnle was
heated at 80°C. The whole was stirred overnight, diethyl ether (50 m1)
and water (100 ml) were added to the reaction mixture, and the whole
was extracted. The obtained organic layer was washed with water
(100 ml) and a saturated agueous sodium chloride solution (50 mi),
dried over anhydrous magnesium sulfate and concentrated under
reduced pressure. The residue was purified by silica gel column
. chromatography to give 552 mg (32.1%) of the titled compound as a
- pale yellow oily matter. »

IR(neat): 3350, 2901, 1643, 1602, 1531 cm'!

Example 18
+2-[2-(4-Pyridyl)ethylaminolacetic acid N[Z-(l-a-damantyl)ethyl]'N-
pentylamide (Compound No. 18-1) '

Bromoacetic acid (0.50 g, 3.6 mmol) was dissolved in

anhydrous tetrahydrofuran (20 ml), and the solution was stirred at -
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15C under a nitrogen atﬁlospheie. N-Methylmorpholine (0.40 ml, 3.6
mmol) and isobutyl chlorocarbonate (0.45 ml, 3.5 mmol) were added to
the solution. Then, a solution of a free base of 2-(1-adamantyl)- V-
pentylethylamine hydrochloride (Intermediate No. 1-1) (1.0 g, 3.5
mmol) in anhydrous tetrahydrofuran (20 ml) was added dropwise to
the mixture. The whole was stirred at 0°C for 1.5 hours, a saturated
aqueous sodium hydrogencarbonate solution (70 ml) and ethyl acetate
(70 ml) were added to the reaction mixture, and the ljeaétion mixture
was distributed. The ethyl acetate layer was washed with water {70
ml) and a saturated aqueous sodium chloride solution (70 ml)
successively and dried over anhydrous magnesium sulfate. The ethyl
acetate layer was concentrated under reduced pressure to give 1.3 g
" (quantitatively) of 2-bromoacetic acid A-[2-(1-adamantylethyl]-N-
pentylamide as a oily matter.

Next, 2-bromoacetic acid  A[2-(1-adamantylethyl]l- V-
pentylamide (1.3 g, 3.5 mmol) was dissolved in anhydrous NN
dimethylformamide (30 ml), potassium carbonate (1.5 g, 11 mmol),
methyl iodide (1.6 g, 11 mmol) and 4-(2-aminoethylpyridine (0.43 g,
3.5 mmol) were added to the solution, and the mixture was stirred at
an external temperature of 75°C overnight. Water (100 ml) and
diethyl ether (100 ml) were added to the reaction mixture, the
reaction mixture was distributed, a;nd the diethyl ether layer was
washed with water (70 ml) twice and a saturated aqueous sodium
chloride solution (120 ml) on;:e successively and dried over anhydrous.

magnesium sulfate. The diethyl ether layer was concentrated under
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reduced pressure, and the concentrate was purified by silica gel
column chromatography to give 0.6 g (40%) of the .titled compound as
an oily matter. '

IR(neat): 3312, 2902, 2846, 1651, 1602, 1454 cm'!

The following compounds were obtained by a method similar
to Example 18.
*3-[ N*Methyl- N*(4-pyridylmethyl)laminopropionic acid M[2-(1-
adamantyl)ethyl]-N-penty]amide (Compound No. 18-2)

IR(neat): 2902, 2846, 1643 cm'!
+2-[2-(4-PyridyDethoxylacetic acid N-[2-( 1-adamantylethyl]- V-
pentylamide (Compound No. 18-3) |

IR(neat): 2902, 2846, 1650, 1602, 1451, 1113 cm'!

Example 19

*(R)-1-[2-(4-Pyridylethyll-2-pyrrolidinecarboxylic acid N[2-(1-

adamantyDethyll- Mpentylamide hydrochloride (Compound No. 19-1)
N-t-Butoxycarbonyl-L-proline (1.7 g, 8.0 mmol) was dissolved

in anhydrous tetrahydrofuran (20 ml), and the solution was stirred at -

-15%C under a nitrogen atmosphere. N-Methylmorpholine (0.90 ml,

8.0 mmol) and isobutyl chlorocarbonate (1.0 ml, 8.0 mmol) were added

to the solution. After 10 minutes, a solution of a free base (2.0 g, 8.0

mmol) of Intermediate No. 1-1 in anhydrous tetrahydrofuran (20 ml)

was added dropwise to the mixture over five minutes. The whole was

stirred at 0°C for 45 minutes, then the temperature was raised to’
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room temperature, and the whole was stirred overnight. A saturated
aqueous sodium hydrogencarbonate solution (50 ml) and ethyl acetate

(50 m]) were added to the reaction mixture, and the reaction mixture
was distributed. The ethyl acetate layer was washed with a 10%
aqueous citric acid solution (50 ml), water (50 ml) and a saturated
agqueous sodium chloride solution (50 ml) successively and dried over

‘anhydrous magnesium sulfate. The ethyl acetate layer was
concentrated under reduced pressure, and the concentrate was
purified by silica gel column chromatography to give 1.9 g (52%) of
(R)-1-(¢butoxycarbonyl)-2-pyrrolidinecarboxylic acid A-[2-(1-
adamantylethyl]l- V-pentylamide, which was the target compound, as
an oily matter.

Next, 4 N hydrogen chloride/dioxane (20 ml, 81 mmol) was
added to (B)-1-(#butoxycarbonyl)-2-pyrrolidinecarboxylic acid N2
adamantyDethyl]- Mpentylamide (1.8 g, 4.0 mmol) under ice-cooling,
then the temperature was raised to room temperz;ture, and ihe
mixture was stirred for 1.5 hours. The reaction l mixture was
concentrated under reduced pressure to give 1.5 g (quathitatively) of
(B)-2-pyrrolidinecarboxylic acid N-[2-(1-adamantyDethyl]- ¥
pentylamide hydrochloride as a noncrystalline solid. -

Ngxt, (E)‘2'pyrrolidinecarboxylic acid AN-[2-(1-
adamantylDethyl]- Vpentylamide hydrochloride (1.4 g, 3.7 mmol) was
dissolved in anhydrous N,NV-dimethylformamide (40 ml), potassium
carbonate (2.6 g, 19 mmol}, methyl iodide (1.7 g, 11 mmol) and 4-(2-

chioroethyl)pyridine hydrochloride (0.70 g, 3.7 mmol) were added to
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| the solution, and the mixture was stirred at an external terﬁperature

of 80°C overnight. A 2 N agqueous sodium hydroxide solution (70 ml)
and diethyl ether (70 ml) were added to the reaction mixture, the
reaction mixture was distributed, and the diethyl ether layer was
washed with water (70 ml) and a saturated aqueous sodium chloride
solution (70 ml)" successively and dried over anhydrous magnesium
sulfate. The diethyl ether layer was concentrated under reduced
pressure, and the concentrate was purified by silica gel column
chromatography to give 0.80 g (47%) of the titled compound as an oily
matter.

IR(neat): 2902, 2846, 1644 cm'!

[a]20 p: -48.1° (MeOH, € 1.0)

The following compound was obtained b-y a method similar to
Example 19.
*(9)-1-[2-(4-PyridyDethyl}-2-pyrrolidinecarboxylic acid -[2-(1-
adamantyllethyl]- N-pentylamide hydrochloride (Compound No. 19-2)
IR(neat): 2902, 2846, 1644, 1661 cm'l
[a]? p: +41.6° (MeOH, € 1.0)
Example 20
. 1-[2'(1'Adalmantyl)ethy1] 1-f2- (W ethylaniino)ethyl]'3'[3'(4-
pyridyDpropyllurea (Compound No. 20f1)
Lithium aluminum hydride (890 mg, 23.5 mmol) was

suspended in anhydrous diethyl ether (10 ml) under a nitrogen

\
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atmosphere, and a solution of 1-[2-(acetylamino)ethyl]-1-[2-(1-
adamantyllethyl]-3-[3-(4-pyridyDpropyllurea (Compound No. 1-103)
‘(4_4.86 g, 11.4 mmol) in anhydrous tetrahydrofuran (60 ml) was -added
dropwise to the suspension under ice-cooling with stirring over two
.hours. The temperature was raised to room temperature, and the
mixture was stirred for 70 hours. Ethyl acetate (25 ml) was added to
the reaction mixture under ice-cooling, then a 1 N aqueous sodium
hydroxide solution (25 ml) was added thereto, and the whole was
filtered with Celite to remove an insoluble matter. The filtrate was
distributed with ethyl acetate (25 ml) and water (25 ml), and the
organic layer was washed with a saturated aqueous sbdium chloride
solution (20 ml). The organic layer was dried over anhydrous
magnesium sulfate, the solvent was evaporated under reduced
pressure, and the residue was purified by silica gel column
chromatography to give the titléd compound (2.33 g, colorless
crystals, 49.8%).

IR{KBr): 3309, 2901, 2845, 1615, 1534 cm'!

mp: 96.8-104.9°C

Example 21

+3-(4-Pyridylmethylideneamino)propionic acid N-[2-(1-

adamantyl)ethyl]- N-pentylamide (Compound No. 21-1)
3-(+Butoxycarbonylamino)propionic acid (1.0 g, 5.3 mmol) was

dissolved in anhydrous tetrahydrofuran (15 ml), and M

methylmorpholine (0.6 ml, 5.5 mmol) was added to the solution. The
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mixture was stirred at —15C, and isobutyl chlorocarbonate (0.7 ml,
5.4 mmol) was added thereto. Then, a solution of a free base of 2-(1-
adamantyl)- M-pentylethylamine hydrochloride (Intermediate No. 1-1)
(15 g, 5.3 mm.ol) in anhydrous tetrahydrofuran {15 ml) was added
thereto at —18°C. The whole was stirred at 0°C for 1.5 hours, ethyl
acetate (100 ml) and a saturated aqueous sodium hydrogencarbonate
solution (100 ml) were added to the reaction mixture, and the reaction
mixture was distributed. The organic layer was washed with a 10%
aqueous citrie acid solution (100 ml), water (100 ml) and a saturated
aqueous sodium chloride solution (100 ml) successively and dried over
anhydrous magnesium sulfate. The organic layer was concentrated
" under reduced pressure, and the concentrate was purified by siiica gel
column chromatography to give 1.9 g (85%) of 3-(#
butoxycarbonylamino)propionic  acid ~ N-[2-(1-adamantylethyl)-N-
pentylamide as an oily matter.

A 40 N hydrogen chloride/1,4-dioxane solution (22 ml, 88
.mmol) was added to 3-(+butoxycarbonylamino)propionic acid N-[2-(3-
adamantyl)ethyl]- Mpentylamide (1.9 g, 4.4 mmol) under ice-cooling,
then the temperature was raised to room temperature, and the‘
mixture was stirred for one hour 15 minutes. Thé reaction. mixture
was concentrated under reduced pressure to give 1.4 g (89%) of the
target hydrochloride. A 1 N- aqueous sodium hydroxide solution (80
ml) was added to the hydrochloride, and the whele was extracted with
chloroform (80 ml). The chloroform layer was washed with a

saturated aqueous sodium chloride solution (80 ml) and dried over
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anhydrous magnesium sulfate. The chloroform layer was concentrated
under reduced pressure to give 3-aminop'ropionic acid M[2-(1-
adamantyl)ethyl]- Vpentylamide as an oily matter.

3-Aminopropionic acid M{2-(1-adamantylethyl]- V-
pentylamide (1.3 g, 3.9 mmol) was dissolved in anhydrous
tetrahydrofuran (10 ml), and the solutiqn was stirred under ice-
cooling. 4-Pyridinecarboxyaldehyde (0.42 ml, 4.3 mmol) was added to
the solution, and the mixture was stirred at room temperature for
three hours. The reaction mixture was concentrated under reduced
pressﬁre to give 1.7 g {quantitatively) of the titled compound as an
oily matter, v

IR(neat): 2901..1713, 1644, 1454 cm'!

Example 22
*3- (4-Pyridy1methy1amino)probionic acid N-[2-(1-adamantyl)ethyl]- N
pentylamide (Compound No. 22-1)
3-(4-Pyridylmethylideneamino)propionic " acid N-[2-(1-
adamantyl)ethyll- Mpentylamide (Corﬂpound No. 21-1) (1.6 g, 3.9 v
mmol) was dissolved in methanol, 10% palladium on carbon (catalytic
amount) was added to thé solution, and the mixture was stirred under
hydrogen at 1 atm and room temperature for seven hours. The 10%
palladium on carbon was filtered out, the filtrate was concentrated
under reduced pressure, and the concentrate was purified by silica gel
column chromatography to give 0.58 g (36%) of the titled compound as

an oily matter.
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IR(neat): 3313, 2902, 2846, 1636, 1451 cm'}

Example 23
~ *1-[2-(1-Adamantyl)ethyl]-3-[3-[4-(2-cyano)pyridylipropyl]- 1-
pentylurea (Compound Ne. 23-1)

Trimethylsilyl cyanide (1.2 ml, 9.4 mmol) and triethylamine
(0.65 ml, 4.7 mmol) were added to a solution of 4-[3-[3-[2-(1-
adamantyl)ethyll-3-pentylureidolpropyllpyridine N-oxide (Compound
No. 16-1) (1.0 g, 2.3 mmol) in anhydrous acetonitrile (1.5 ml) at room
temperature under a nitrogen atmosphere, and the mixture was
refluxed overnight. The reaction mixture was distributed with
chloroform (40 ml) and a saturated aqueous sodium -
hydrogencarbonate solution (40 ml). The organic layer was washed
with a saturated aqueous sodium chloride solution (10 ml) and dried
over anhydrous magnesium sulfate. The solvent was evaporated
under reduced pressure, and the resulting residu?z was filtered off
with diisopropyl ether to give 730 mg (73.0%) of the titled compound
as crystals.

IR(KBr): 3334, 2900, 2845, 2234, 1621, 1534 cﬁ‘l

mp: 112.0-123.0°C

Example 24
*1-[2-(1-AdamantyDethyl]-3-[3-[4-(2-aminomethylDpyridyllpropyll-1-
pentylurea (Compound No. 24-1)

A catalytic amount of 10% palladium on carbon was added to
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a solution of 1-[2-(1-adamantyl)ethyl]-3-[3-[4-(2-
cyano)pyridyllpropyll-1-pentylurea (Compound No. 23-1) (0.20 g, 0.46;
mmol) in methanol (2.0 ml} at room temperature under a nitrogen
atmosphere, and the mixture was stirred under a hydrogen
A atmosphere overnight. The reaction mixture was filtered with Celite,
the solvent was evaporated under reduced pressure, and the resulting
residue was distributed with diethyl ether (50 ml) and water (50 ml).
A2N aqueous sodium hydroxide solution (10 ml) was added to the v
aqueous layer, and the whole was further extrécted with diethyl ether
(50 ml). The combined organic layer was washed with a saturated
aqueous sodium chloride solution (10 ml) and dried over anhydrous
magnesium sulfate. The solvent was evaporated under reduced
pressu;e, and the resulting residue wés filtered off with:djisopropyl
e-ther to give 151 mg (74.4%) of the titled compound as crystals.

IR(KBx): 3346, 2901, 2845, 1621, 1538 cm"!

mp: 88.0-95.0°C

Example 25
«1-{2-(1-Adamantyl)ethyl]-3-[3-[4-(2 -carhoxy)pyridyllpropyl]-1-
pentylurea (Compound No. 25-1)

At room temperature, 6 N hydrochloric acid (1.5 ml, 9.2 mmol)
was added to 1-[2-(1-adamantyl)ethyl]-3-[3-[4-(2-
cyano)pyridyllpropyl]-1-pentylurea (Compound No. 23-1) (0.20 g, 0.46
mmol), and the mixture was refluxed overnight. The solvent was

evaporated under reduced pressure from the reaction mixture, and
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the resulting crystals were filtered off with acetone. The crystals were
dissolved in chloroform (40 ml), and the solution was washed with
water (40 ml) and a saturated aqueous sodium chloride solution (10
ml) successively. The organic layer was dried over anhydrous
magﬁesium sulfate, and the solvent was evaporated under reduced
pressure to give 132 mg (63.0%) of the titled compound.

IR(KBr): 3326, 2905, 2848, 1704, 1621, 1539 cm'!

mp: 130C
Example 26 _ _
+1-[2-(1-AdamantyDethyl]-3-[3-[4-(2-hydrexymethyl)pyridyllpropyll-1-
pentylurez;l (Compound No. 26-1)

A 1.0 M solution of a borane-tetrahydrofuran complex in
tetrahydrofuran (0.66 ml, 0.66 mmol) was added to a solution of 1-[2- -
(1-adamantyDethyl]-3-[3-[4-(2-carboxy)pyridyllpropyll-1-pentylurea
(Co_mpound No. 25-1) 0.10 g, 022 mmol) in anhydrous
tetrahydrofuran (0.7 ml) under a nitrogen atmosphere and ice-cooling,
and the mixture was stirred at room temperature for 4.5 hours. Water
(3 mD) was added to the reaction mixture under ice-cooling, and the
reaction mixture was distributed with ethyl acetate (15 ml) and a
0.1% aqueous sodium hydroxide solution (10 ml). The organic layer
was washed with a saturated aqueous sodium chloride solution (10
ml) and dried over anhydrous magnesium sulfate. The solvent was
evaporated under reduced pressure, and the resulting residue was

purified by silica gel column chromatography to give 53 mg of a
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borane complex salt of the titled compound as an oily matter.

IR(neat): 3342, 2904, 1630, 1531 cm!

Example 27
*1-[2-(1-Adamantylethyl)-3-[3-[4-(2-methyl)pyridyllpropyll-1-
penl;ylurea (Compound No. 27-1)

pToluenesulfonyl chloride (23 mg, 0.12 mmol) was added to a
solution of 1-[2-(1-AdamantyDethyl]-3-[3-[4-(2-
hydroxymethylpyridyllpropyll-1-pentylurea (Compound No. 26-1) (50
mg, 0.11 mmol) and triethylamine (20 pl, 0.13 mmol) in anhydrous
dichloromethane (1.0 ml) at room temperature, and the mixture was
stirred at room temperature overnight. The reaction mixture was
distributed with chloroform (9 ml) and water (10 ml), and the organic
layer was dried over anhydrous magnesium sulfate. The solvent was
evaporated under reduced pressure, and the resulting residue was
purified by silica gel column chromotography. A catalytic amount of
10% palladium on carbon was added to a solution of the obtained p-
toluenesulfonyl form in methanol (1 ml), and the mixture was stirred
under a hydrogen atmosphere for seven days to give 18 mg (38%) of
the titled compound as an oﬂy matter.

IR(neat): 3345, 2903, 2847, 1624, 1534 cm'!

Example 28
+1-{2-(1-AdamantyDethyl]-1-(2-aminoethyl)-3-[3-(4-

pyridyDpropyllurea (Compound No. 28-1)
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Under ice-cooling, 6 N hydrochloric acid (15 m}) was added to
a_solution of 1-[2-{acetylamino)ethyl]-1-[2-(1-adamantylethyl]-3-[3-
(4-pyridylpropyllurea (Compound No. 1-103) (1.02 g, 2.39 mmol) in
methanol (10 ml), and the mixture was heated at 90°C with stirring
- for three days. The reaction mixture was neutralized with a 1 N

aqueous sodium hydroxide solution (10 ml), chloroform (50 ml) and

water (10 ml) were added thereto, ‘and layers were separated. The

organic layer was washed with a saturated agueous sodium chloride

solution {50 ml) and dried over anhydrous magnesium sulfate, and

the solvent was evaporated under reduced pressure. The residue was

purified by silica gel column chromatography to give 200 mg (21.7%)
‘ of the titled compound as an oily matter.

IR(neat): 3306, 2902, 2846, 1629, 1605, 1537, 753 cm'!

Example 29
*4-[2-[V[2-(1-Adamantyl)ethyl]- Mpentylcarbonylmethoxy)ethoxyl-
pyridine N-oxide (Compound No. 29-1)

2-(1-Adamantyl)- V-pentylethylamine hydrochloride
(Intermediate No. 1-1) (0.50 g, 1.7 mmol) was added to a solution of
diglycolyl chloride (0.31 ml, 2.6 mmol) and triethylamine (0.70 ml, 5.1
mmol) in anhydrous dichloromethane (6 ml) under ice-cooling, and
the mixture was stirred at room temperature overnight. Methanol (5
ml) was added to the reaction mixture, and the whole was stirred for
three hours. The solvent was evaporated under reduced pfessure, the

residue was distributed with ethyl acetate and water (15 ml
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respectively), and the organic layer was washed with a saturated
aqueous sodium chloride solution (5 ml) and dried over anhydrous
magnesium sulfate. The solvent was evaporated under reduced .
pressure, the resulting residue was purified by silica gel column
chromatography to give 0.39 g (60%) of 2-
methoxycarbonylmethoxyacetic acid N-[2-(1-adamantyl)ethyl]- &
‘pentylamide as an oily matter.

Next, sodium borohydride (0.18 g, 4.8 mmol) was added to a
solution  of  2-methoxycarbonylmethoxyacetic ~ acid - A[2-(1-
adamantylethyl]- N-pentylamide (0.37 g, 0.96 1;nm01) in methanol (3
ml) under ice-cooling, and the mixture was stirred at room
temperature overnight. Water (10 ml) was added to the reaction
mixture, and the whole was stirred for 10 minutes. Then, water (20
ml) and ethyl acetate (30 ml) were added thereto, and layers were
separafed. The organic layer was washed with a saturated agueous
sodium chloride solution (10 ml) and dried over anhydrous
magnesium sulfate. The solvent was evaporated under reduced
pressure, and the resulting residue was purified by silica gel column
chromatography to give 74 mg (22%) of 2-(2-hydroxyethoxy)acetic acid
MN[2-(1-adamantyl)ethyl]- A-pentylamide as an oily matter. »

Next, 4-nitropyridine Moxide (24 mg, 0.17 mmol) and
potassium carbonate (28 mg, 0.20 mmol} were added to a solution of
2-(2-hydroxyethoxy)acetic acid N-[2-(1-adamantylethyl]- &
pentylamide {60 mg, 0.17 mmol) in N,N-dimethylformamide ’(0.4 ml)

at room temperature, and the mixture was stirred at 60C for two
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days. The solvent was 'evaporated under reduced pressure, and the
resulting residue was purified by silica gel column chromatography to
give 39 mg of the titled compound as an'oily matter.

'H-NMR (4006MHz, CDCls) §0.87-0.93 (m, 3H), 1.20-1.40 (m, 6H), 1.47-
1.60 (m, 8H), 1.61-1.67 (m, 3H), 1.68-1.76 (m, 3H), 1.97 (brs, 3H),
3.10-3.19 (m, 2H), 3.25-3.36 (m, 2H), 3.94-3.98 (m, 2H), 4.20-4.27 {m,

4H), 6.81-6.86 (m, 2H), 8.10-8.15 {m, 2H)

Example 30‘
+2-{2-(4-Pyridyloxy)ethoxylacetic acid N-[2-(1-adamantyl)ethyl]- M
pentylamide (Compound No. 30-1) o

A catalytic amount of 10% palladium on carbon was added to
a solution of.4-[2-[N-[2-(1-adaman_tyl)ethyl]-N-
pentylcarbonylmethoxylethoxyl-pyridine N-oxide (Compound No. 29-
1) (39 mg, 0.088 mmol) and acetic anhydride {20 ul, 0.18 mmol) in a
mixed solvent of methanol (0.4 ml) and acetic acid (0.1 ml) at room
temperature under a nitrogen atmosphere, and the mixture was
stirred under a hydrogen atmosphere for four days. The reaction
mixture was filtered with Celite, the solvent was evaporated under
reduced pressure from the filtrate, and the residue was distributed
with ethyl acetate (20 ml) and a saturated aqueous sedium
hydrogencarbonate solution (20 ml). The organic layer was washed
with a saturated aqueo’u-s sodium chloride solution (10 ml) and dried
over anhydrous magnesium sulfate. The solvent was evaporated, and

the resulting residue was purified by silica gel column
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chromatography to give 16 mg (42%) of the titled compound as an oily
matter.

IR(neat): 2903, 1651, 1592 cm'! o .

Example 31
+1-[2-(1-Adamantyl) efhyl] -3-[3-0x0-3-(4-pyridyl)propyll-1-pentylurea
(Compound No. 31-1)
1,1,1-Friacetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-one (221
mg, 0.520 mmol) was added to a solution of 1-[2-(1-adamantyi)ethyll-
3-[3-hydroxy-3-(4-pyridyDpropyll-1-pentylurea (100 mg, 0.234 mmol)
in anhydrous dichloromethane (2 ml} under ice-cooling, the
temperature was raised to room temperature, and the mixture was
stirred for one hour. The reaction mixtl-.u'e was cooled with ice again,
ethyl acetate (10 ml), a saturated aqueous sodium sulfite solution 5
ml} and a saturate& aqueous sodium hydrogencarbonate solution (5
ml) were added to the reaction mixture, and the whole was stirred for
15 minutes. The reaction mixture was distributed with ethyl acetate
(50 ml) and water (10 ml), and the organic layer was washed with a
saturated aqueous sodium sulfite sqlution (5 ml), a saturated aqueous
sodium hydrogencarbonate solution (5 ml) and a saturated aqueous
sodium chloride solution (25 ml) successively. The organic layer was
dried over anhydrous magnesium sulfate, and the solvent was
evaporated under reduced pressure to give 87.3 mg (87.8%) of the
titled compound as colorless crystals. .

IR(KBr): 3328, 2901, 2847, 1710, 1619, 1540 cm'!
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mp: 103.5-104.0°C

[C] Formulation

General formulation examples of oral preparations and
injections using the present compounds are shown below.
1) Tablet

Formulation 1 (in 100 mg)

Present compound - 1 mg
Lactose - 66.4mg
Cornstarch 20 mg
Calcium carboxymethylcellulose 6mg
Hydroxypropylcellulose 4 mg
Magnesiuﬁ stearate 0.6 mg

Tablets according to the formulation as above are coated with
2 mg/tablet of a coating agent (this is a conventional coating agent
such as hydroxypropylmethylecellulose, macrogol or silicone resin) to
obtain desired coated tablets. (The same is applied to tablets
mentioned below.) Desired tablets can be obtained by changing the

amounts of the present compound and the additives appropriately.

2) Capsule
‘Formulation 1 (in 150 mg) -
Present compound 5 mg

Lactose 145 mg
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Desired capsules can be obtained by changing the mixing ratio

of the present compound to lactose appropriately.

3) Injection

Formulation 1 (in 10 ml)

Present compound 10-100 mg
Sodium chloride 90 mg
Sodium hydroxide q.s.
Hydrochloric acid q.8.
Sterile purified water q.s.

Desired injections can be obtained by changing the mixing

ratic of the present compound to the additives appropriately.

[D] Pharmacological Test ,

Inhibitory effects on TNF-a production induced by‘
lipopolysaccha.ridev (LPS) stimulation were studied by in vivo tests
according to the method of Tsuji et al. (Inflamm. res. 46 (1997) 193-
198).

Female rats (five per group), body weight of about 200 g,
about eight weeks old, were used as test animals. LPS from
Salmonella was dissolved in physidlbgical saline to prepare an LPS
solution (1 mg/ml). Each test substance was dissolved or uniformly

suspended in a 1% methylcellulose solution to give test substance-
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preparation liquids.

The above-mentioned LPS solution (0.5 ml/kg) was
administered to a footpad of the rat. Immediately after the LPS
administration, the test substance-preparation 1iquid.(contajning 10
meg/kg or 3 mglkg test substance) was orally administered. Two hours
after the LPS administration, blood was collected from abdominal
aorta and was centrifuged at 4°C and 3000 rpm for ten minutes. TNF-
a levels in the obtained plasma were measure& with a rat TNF-a-
specific ELISA kit. TNF-a was not observed in the plasma with
respect to an LPS-non-administered group {control).

Inhibition rates of TNF-a production of the test substaﬁces
were determined by the following equation.

Inhibition rate (%) = [(A=B),/Alx100
Al TNF-a level in plasma of test substance-nonadministered group
B: TNF-a level in plasma of test substance-administered group
(Results)

Calculating TNF-a production inhibition rates (%) when
administered the test substances (10 mg/kg or 3 mg/kg) orally to the
rats, many of the present compounds exhibited high inhibition rates
olf production. Table 1 shows typical test results by oral

administration of 10 mg/kg, and Table 2 shows typical test results by

oral administration of 3 mg/kg.
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Table 1
Test substance Inhibition rate (%) | Test substance Inhibition rate (%)
Compound Na. 1-1 92.1 Compound No. 1-42 86.7
Compound No. 1-18 78.9 Compound No. 1-43 67.6'
Coempound No. 1-20 80.0 Compound No. 1-44 . 938.7
Compound No. 1-22. | . 87.0 Compound Ne. 1-45 91.1
Compound No. 124 95.8 Compound No. 1-55 78.1
Compound No. 1-25 89.0 Compound No. 1-66 ) 79.4
Compound No. 1-26 95.5 Compound No. 1-68 79.0
Compound No. 1-27 {° 81.3 Compound No. 1-70 ) 87.9
Compound No. 1-28 90.4 Compound No. 1-120 95.1
Compound No. 1-31 92.6 Compound No. 1-139 94.1
Compound No. 1-32 82,4 Compound No. 2-1 91.5
Compound No. 1-34 70.8 Compound Na. 2-3 51.8
Compound No. 1-35 82.5 Compound No. 6-1 50.5
Compound No. 1-37 84.3 Compound No. 7-1 71.5
Compound No. 1-38 92.3 Compound No. 11-1 50.8
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Table 2

Test substance

Inhibition rate (%)

Test substance

Inhibition rate (%}

Compound No. 1-10 63.0 Compound No. 4-1 42.8
Compound No. 1-78 615 Compound No. 5-3 494’
Compound No, 1-84 356.5 Compound No. 5-4 62.6
Compound No. 1-95 70.8 Compound No. 5-5 42.8
Compound No. 1-111 85.1 Compound No. 5-6 41.7
Compound No. 1-137 82.1 Compound No. 10-16 62.8
Compound No. 2-7 8.7 Compound No. 10-17 53.8
Compound Ne. 2-9 84.5 Compound No, 14-1 36.3
Compound No. 2-11 53.5 Campound No. 15-1 73.8
Compound No. 2-14 87.3 Compound No. 16-1 74.3
Compound No. 2-15 88.1 Compound Ne. 18-1 55.7
Compound No. 2-18 87.3 Compound No. 18-3 56.6
Compound No. 2-20 82.1 Compound Ne. 27-1 . 68.6
Compound No. 3-4 76.1 Compound Ne. 31-1 46.8.

Industrial Applicability

The results of the pharmacological test clearly show that since

the present compounds have excellent TNF-a production inhibitory

-effects, the present compounds can be applied to extensive medical

uses as therapeutic agents for diseases in which TNF-a participates,

for example, autoimmune diseases such as rheumatoid. arthritis,

Crohn’s disease and systemic lupus erythematosus, cachexia, acute

infectious disease, allergy, pyrexia, anemia, diabetes and the like.
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In the claims which follow and in the preceding description of the invention,
except where the context requires otherwise due to express language or necessary

implication, the word “comprise” or variations such as “comprises” or “comprising” is

" used in an inclusive sense, i.e. to specify the presence of the stated features but not to

preclude the presence or addition of further features in various embodiments of the

invention
It is to be understood that a reference herein to a prior art document does not

constitute an admission that the document forms part of the common general knowledge

in the art in Australia or in any other country.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1.

The compound 1-[2-(1-adamantyl)ethyl]-1-pentyl-3-[3-(4-pyridyD)propylJurea

or a salt thereof.

A pharmaceutical composition comprising the compound or a salt thereof as
claimed in claim 1 as an-active ingredient and a pharmacologically acceptable

additive.

" A therapeutic agent for inhibiting TNF-a production comprising an effective

amount of the compound or a salt thereof as claimed in claim 1 as an active

ingredient and a pharmacologically acceptable additive.

A therapeutic agent for autoimmune diseases comprising the compound or a
salt thereof as claimed in claim 1 as an active ingredient and a

pharmacologically acceptable additive.

The therapeutic agent as claimed in claim 4, wherein the autoimmune disease

is rheumatoid arthritis, allergy or diabetes.

. An antirheumatic comprising an effective amount of the compound or a salt

thereof as claimed in claim 1 as an active ingredient and a pharmacologically

acceptable additive.

A method of inhibiting TNF-o production comprising administering to a
human a composition. comprising the compound or a pharmacologically
acceptable salt thereof as claimed in claim 1 in an effective amount and a

pharmacologically acceptable additive.

A method of treating autoimmune diseases comprising administering to a
human a composition comprising the compound or a pharmacologically
acceptable salt thereof as claimed in claim 1 in an effective amount and a

pharmacologically acceptable additive. -

A method of treating rheumatic diseases comprising administering to a human
a composition comprising the compound or a pharmacologically acceptable

salt thereof as claimed in claim 1 in an effective amount and a
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pharmacologically acceptable additive.

" Use of the compound or a pharmacologically acceptable salt thereof as claimed

in claim 1 as a pharmaceutical.

Use of the compound or a pharmacologically acceptable salt thereof as claimed

in claim 1 as a TNF-o production inhibitor.

Use of the compound or a pharmacologically acceptable salt thereof as claimed

in claim 1 as a therapeutic agent for autoimmune diseases.

Use of the compound or a pharmacologically acceptable salt thereof as claimed

in claim 1 as an antitheumatic.

Use of the compound or a pharmacologically acceptable salt thereof as claimed
in claim 1 for the preparation of a medicament for inhibiting TNF-a

production.

Use of the compound or a pharmacologically acceptable salt thereof as claimed
in claim 1 for the preparation of a medicament for the treatment of autoimmune

diseases.

Use of the compound or a pharmacologically acceptable salt thereof as claimed

‘in claim 1 for the preparation of a medicament for treating rheumatic diseases.

DATED this 17" day of February 2006

 SANTEN PHARMACEUTICAL CO., LTD.

By its Patent Attorneys
GRIFFITH HACK
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